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Introduction 

This report contains supplementary tables and descriptive data to 

accompany- the writer•s paper on The Nipissing Diabase. The paper is to 

be published in volume 11, part 1, of the Canadian Mineralogist, which 

is a special issue on The Silver-Arsenide Deposits of the Cobalt-Gowganda 

Region, Ontario, Figure numbers in the present report correspond to those 

given in the paper in the Canadian Mineralogist. 

Appendix 1 - Pyroxene Compositions 

Microprobe analyses of pyroxenes from the Henwood township diabases 

are shown in Figures 20 to 25. Appendix 1 consists of brief descriptive 

notes of the analyzed grains • 

.AJ2pendix 2 - Chemical Analyses 

Chemical analyses and norms of 18 rocks from the Henwood· Lower sheet 

are given in Table A2-l. Analyses and norms of 32 rocks from the overlying 

diabase basin (Upper sheet and the Flank section) are given in Tables A2-2 

and A2-3. The analytical methods and accuracy of the data are described in 

detail by Eade and Fahrig (1971) and need not be repeated here. 

Variations of the oxides in the intrusions are shown in Figures 26 and 

27. M:>dal analyses, by D.G. Fong, of the Upper sheet and Flank are shown in 

the final figure (as this was not shown in the original paper, no figure number 

is given). The modes should be regarded as reconnaissance analyses as they are 

for the most part based on only 1000 to 1500 counts per thin section. 

References: 

Ea.de, K.E., and Fahrig, W.F. 

1971: Geochemical evolutionary trends of continental plates - a 

preliminary study of the Canadian Shield, Geol, Surv, Canada 

Bull. 179. 

Jambor, J .L. 

1971: The Nipissing diabase, Canad, Mineral., 11, pt. 1 (in press) 
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/\.ppendix l 

1:otes to accompnny Figure::i 20 to .lP" nhowinG micro probe compositions 

Or' 1.he pyroxenes from L.he uµpur srieu 1., ctnci 1' Jank. :;ec c,J.Ull u1' ~tltJ Jk:1i\vUUU u_i_"l>[l~;t;: 

basin . 

Top cont~ct at footage 1671. 

?oot11c;e 1701: Upper ·1uartz diabase; augite , pi,seonite , inver ted pi5eonite . 

Gr :1 in 1 : F.xtensively altered grnin 1 x 0 . 6 r.im with fresh central portio n 

0 . 5 x 0 . 25 mm consisting of normal pigeonite . Gr~in 2 : Augitic clinopyroxene 

with grain ml'rgins slightly zoned , but extensively reploced by greenish bioti te 

and bluish- green amphibole. Analysis on unaltered core area . Gr,. in 3 : :r-:orrnal 

twinned clinopyroxene without zoning . Grain 4: l':ormal augitic clinopyroxene. 

Grain 5: Core (5-2) and rim ( 5-1) of zoned clinopyroxene grnin with rim 

showing higher birefri ngence. Adjacent gr n in g~ve Wo 39 En 47 (not plotted) . 

Grain 6 : Zoned clinopyroxene , with cnalysis 6-1 on core and 6-2 on rim . Some 

parts of the gr a in appea r to contnin r.iicron-sized lnmellae. Grnin 7: 

Clinopyroxene in contact with 6- 2 . No lamellae visible . Grnin 8 : 'Z oned 

clinopyroxene without exsolution lnmellae. Analysis 8 on core, 8-2 on higher -

One side of the ~rain ~::s o. p~rti -: 1 ~2.~"': of 3. second 

pyroxene \vith irregular, pebbly relief and birefrin~ence ( 8-3). 

Footage 1826: vnried texture zone; ou:;ite, inverted pig~onite. Grain 1: 

Augi tic clinopyroxen e, twinned, needle-like i·Ii th ~ en~th 1. 5 mn but '>Ii th 

terminal ports pseudonorphed by amphibole . Analysis 1-1 represents the 

fresh centrnl part of the grain. An interior patch and one edge of the crysta l 

have the appearance of inverted pigeoni te except that C."lciu.rn rich lamellae 

are ab~>ent ; r::ither , the high-c2lcium m.:iteria l is an almost continuous sheet 

of blebs which give the grnin n pebb1y surf..,ce . l'.icroprobe Analysis of the 

c "lcium-rich part fnlls at point 1-2, whereas thnt of the sp:rse cnlciun-poor 

mnterial falJs at 1-3. The Wo content of 1-3 may be high because of interference 

fro!'"! the essocia ted c0lcium-rich clinopyroxene . Gr&in 2: Clinopyroxene , 

surrounded by an al tern tion rim containing abundant rimph ibo le . G.rriin 3 : 

Ordinnry nug i te . Grt· in 4 : Ordinc.ry augite p'1rtly m1n tled by pi ,~eonite. 

which subsequently inverted . The latter cont:d.ns 1m] 1-J.efined c: J ciu111-rich 

lr:mell.-o.e in <'1 n orthopyroxene host 1-rhich hn:::; been very exter.siveJy repJaced 



" 

by ."mphibole . Grnin 5: Jnvorted pL:conLte simil:ir to L~ r:bove nnc! in contnct 

with it . /\nnlyse:1 5-1 n nd 5- 2 re pro:; en t Urn c::J ciur1-rich oncl c·1J ci11m--poor 

portions of i're sh residur1l po.tches of t he inverLeCl µi5eoni1 .e . An:Uysos ) - j i·no 

S- 4 n re the equivaJ ent phases in a turbid area p"rtly rep1Ftced by nmphibole . 

(See Figu~e '3 for a better ~uRntit~ti'le estim~te of the composiLion of the 

orLhopyroxene host in su ch mc:terial) . Grain 6 : Zoned clinopyroxene with rim 

having higher birefrin~ence and higher iron content . Hi r oprobe scr ns indicn te 

that sub- micron exsolution lamellae a r e present throughout the gr o.i n . Only 

clinopyroxene was detected on an X-rny diffraction pattern made on port of the 

grn in . 

Foota~e 1850 : hypersthene-bearing , lower part of varied-texture zone ; 

or thopyr oxene , augite , inverted pigeoni te . Grain 1 : lnrge zoned gr ·: in of 

orthopyroxene Hi t h most of it being of core composition (1-1) and with rim iron

rich (1-2). Part of the gra i n is mantled by inverted pigeonite with narrow 

calc5_um- rich J.amellae , but a few coarser blebs and worn- like rods oJ so occur 

in the orthopyroxene near its margins . Hicroprobe 2nalysis of the worm- like 

rods gave Ho 39 En 46 ( scme as point 9- 2) . Grnin 2 : Inverted pigeoni te p1:irtly 

mantled by iron--rich orthopyroxene . Host of the gr ain consists of diffuse 

c .:.i 1cluH1-1·.;.ch 1amellae in a ~urbiJ orthopyro:x:ene host for i·,hich ~:r,0 l:y0iJ 2-3 

was obtc ined (identifier: tion co nfirl:led by X-ray powde::. p0 ttern; the higher-than

nornal calcium is probably attributable to interference fro:.i the c1Jcium-rich 

exsolved phase) . A few clear pAtches of inverted pigeoniLe r<re scrttered Hithin 

the main turbid grciin; microprobe Rnalysis of one of these neor the core is 

represented by point 2-1. The iron- rich orthopyroxene rim (2- 2) is free of 

l rnnellae; a lthough the rim and inverted main turbid gr ain extinguish together ~1nd 

have i rregular, apporently gradationa l boundaries , the rim does not appea r to be 

inverted material . SuLJ.Dary : Iron- rich orthopyroxene (2-2) probably melded on 

pigeonitic cl i nopyroxene which subsequently inverted to orthopyroxene (2-1 , 2- 3) 

with exsolved calc ium-rich lamel1ae . Grain 3: Isolnted L-shnped grain with 

mnximwn length 0 . 5 mm ; s imila r to 2- 2 , but not in in tiMate association with 

a nother pyroxene . One portio n of the grain contains mymel<i tic augite; the other 

portion repres e nted by point 3 is free of augite . Grnin 4 : Inverted pigeoni te 

with orthopyroxene host (L,-1) and calcium-rich clinopyroxene lamellae (L,- 2) . 

Gr-:.in 5: Ordinary clinopyroxene , 1v-lo 42 En 41 (not plo tted) . Grnins 6 , 7 : 
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(. lino pyroxene . Grnin 8 : Zoned clinopyroxcne wi Lh iron-rich ri ri of hip,her 

birefrin~ence . Grn.in 9 : Inverted pl r·eonil.e 1.JiLh host 9-1 (1fo 'i, En 1+9, not 

shown) rind cnlcilun-ricn lnmel1ae '-) - .:!. . 

Footncre~ : hypersthene diabase zone; orthopyroxenc , augite , inverted 

pigeonite . Grain 1 : L:trge zoned orthopyroxene gm.in with cwe;nesium- rich core 

(1-1) And iron-rich r:im (1- 2) . Myrmekitic blebs ~f augite are abundnnt in most , 

but not all , of the rim. Grain 2 : Inverted pi.?,eoni te with 1.,·e1l- defined 

calcium-rich larnellae in herringbone arrangenent in An orthopyroxene host , the 

l atter being point 2 . Gra in 3 : Similar to 2 above . Analysis 3- 1 represents 

orthopyr oxene host and 3- 2 exsolved lr;unellae." GNiins 4 , 5, 6,7 , 8 : t:orma l 

clinopyroxenes . 

Foot"pe 2201: hypersthene diabase zone; orthopyroxene , augite , irnrerted 

pigeonite rims on orthopyroxene . Grain 1 : Zoned orthopyroxene with nnalysis 

1-1 on core and 1-2 on rim. Myrmeki tic b'.lebs of augite are abundc:rnt near the 

rr.erg i ns of most of the grain . Analysis made on an area free of blebs . 

Gra i n 2 : Orthopyroxene similar to 1 <•bove. Grain 3 : Orthopyroxene rim on part 

of a large gra in approx i m0 tely 1 x 2 nm . Huch of grnin contr i!1S blebs of augite 

orthopyroxene host unifornly extinguish 'Ind show uniform zoning regardless of 

whether blebs and lamellac are present or absent . larnellae r:re not pnrallel to 

the principa l crystallographi c directions of the orthopyroxene core, suisgesting 

that originoJ ly the core was mnntled by pigeoni te which subsequently inverted . 

Grnins 4 , 5,6 : Typicnl calcium-rich clinopyroxenes. 

Footage 2301 : hypersthene diabase zone ; orthopyroxene, ugite , inverted 

pigeonite rims on orlhopyroxene . Gr8ins l : Irrer,ular grain of orthopyroxene , 

predoninantly iron-rich (1--2) 1..rith less birefringent core (1-1) . Augitic blebs 

nre nbundnnt rit the margins of part of the grain. A spot --rwlys i s on one bleb 

gave 18 . 7% CaO . Gra in 2 : Lc1.rge orthopyroxene grain sirnilnr to 1 nbove , but 

wi Lh most of the grain mognesiwn-rich (2--1) . Some well-defined lamellae 

occur in patches at t he grn in margins. The orientation of the 1nmellae is 

inclined with respect to the or thopyroxene, and the 1inr,le of inclination is no t 

u niform in all patches . Grein 3 : Twinned clinopyroxene wi lh herringbone 



clenvA~e simulP ting fine 1ame11no . Hicroprobe scnm; show th:it Jnrne1lne nre 

nbsent. Grni!'l I+ : S[lme ns J a hove . Gnin 5 : Zoned clinopyroxcnc with hi,:;her 

confirm that the high- cEJlcium core follow'3 the trend EJS shown : 5-1 : core; '.)-? : 

i nternediate position; 5-J : rim. t~ote the similArHy cf the in.i.tinl trend 

with that of grn in 8, footaee 2475 . Grnin 6 : Zoned clinopyroxcne 1-1i th ann.lys is 

6- 1 on core , 6- 2 nen r rim, nnd 6-3 on extreme r im · near r,rnin boundary . The 

compositional trend follows the same pQ.th as the outer po. rt of gra in 5 above . 

Footage 241_.2 : basal quartz d i abase ; augite , pigeonite , inverted pigeonite . 

Gra in 1 : Well-zoned pigeoni tic clinopyroxene with r.iaximur.l extent of iro:n

enrichnent in rim not determi nable because of alteration . About 75 per cent of 

the grain is magnesium-rich (1-1 ) , with a continuous but relatively abrupt rise 

in iron content at the rim (1-2) . LnmelJae are absent . Grain 2 : Iron-rich 

edge of a zo ned pigeoni te gra in with most of the magnesium- rich core containing 

minute blebs of lower-birefrincent material ( orthopyroxene?) slightly elongated 

paralle l to (110) cleavage and giving a mo ttled appearance under crossed nicols. 

Gra i n J : Zoned inverted pigeoni te with asymmetricnl zonir.g and herrir.gbone 

augitic lamellae . rfost of the orthopyroxe'ne has a cor.-ipos:ltione.l range from 

J-1 to J - 2 . A narrow iron-rich zone ( 3-3) i s preser t at one edge of the 

crystal where it is i n contact with quartz . The higher- than- norma l calcium 

V<!lue for this point is due to interference from augitic lamelJae . Grnin 4 : 

Representative clinopyroxenc . Most grains are similnr to those occurring in 

the roof qu r tz diabase . 

Foota~~75 : ba~ml quartz diabase ; orthopyroxene, augite , pigeonite. 

Grain l : Large orthopyroxene gra in 1.0 x 0 . 5 mm , with only a few patches 

of fresh mAterial remaining . Gra in 2: Pigeonite grain , largely r:iantled by 

e mrrow rim of zoned augi tic clinopyroxene ( 3) . Gr::i in 3 : Clir.opyroxene rim 

around pigeonite (2 ). Analysis J-1 is on the i nner rim in cont2ct with the 

pigeonite and J - 2 on the exterior rim. Grain 4 : Pigeonite adjacent to 

( 2 ) above and i n 9pticel continuity with it, but not mantled by augite . Gra i ns 

5 , 6 : No r ma l clir.opyroxencs . Gntin 7 : Zoned clinopyroxene wit.h 7- 1 on core 

Ernd 7-2 on rim . GrP.in 8 : Asy.'1metricnlly 7.0nod clir.opyroxene with irregular 

segmented extinction s imula tj ng strain effects . Ann.lysis 8- 1 b fror.i the 

core , and 8- 2 from the higher b ir efringent rim, 



HF-3: near bottom of sheet; transitional' hypersthene <liabase; orthopyroxene, 

augite, inverted pigeonite . Grain 1: Orci1opyroxene core, part of a large grain 

mantled by inverted pigeonite. Grain 2: Zoned inverted pigeonite with 2-1 

representing the core of the orthopyroxene host, and 2-2 the rim. The exsol ved 

clinopyroxene lamellae are extremely fine and may be of augite rather than the 

low-calcium compositions indicated by points 2-3 (core) and 2-4 (rim). 

Grains 3 ,4: Ordinary c l inopyroxenes. Grain ·5: Calcium-rich clinopyroxene, with 

analysis 5-1 on the core and 5-2 on the rim . 

HF-6: lower part of varied-texture zone; augite, inverted pigeoni te. Grain 1: 

Core (1) and iron-rich rim of zoned clinopyroxene grain. Grains 2, 3· Normal 

clinopyroxenes . 

HF-11: varied-texture diabase; augitic clinopyroxene, pigeonite, inverted pigeonite. 

Grain ·1: Zoned clinopyroxene, pigeonitic, with most of grain having inverted to 

orthopyroxene plus exsolved augite. The orthopyroxene host is extens ively altered 

and turbid. Analysis 1-1 in from the core position of the univerted pigeonite , 

and 1-2 the rim. Grain 2 : Composite twinned grain consisting of a high-calcium 

clinopy1·oxene (opon squJ.re 1) forming an unal tercd 

Most of the marginal portion surrounding the spine is altered inverted pigeoni te, but 

one end of the crystal is rel at ively fresh and consists of magnesium-rich pigeoni te 

(open square 2) at the twin plane, and zoned inverted pigeonite progressively more 

iron-rich toward the exterior of the grain . Analyses 2-3 and 2-4 of the inverted 

pigeonite are calcium-rich· because of interference from (001) lamellae of augite. 

Summary: high-calcium clinopyroxene core (1) mantled by pigeonite , (2) the marginal 

parts (2-3, 2-4) having inverted to orthopyroxene plus augite. Grain 3: Zoned 

1.linopyroxene,with analysis 3 on co re and iron-rich analysis on rim. Grains 4,5, 

6,7 : Zoned clinopyroxenes, as above. 

t!_F-~ : upper quartz diabase zone close to varied-texture zone. Grain 1: Pigeoni te 

grain, zone d, with analysis 1-1 on core and 1-2 on rim. Grain 2 : Pigeonite grain 

molded onto a large clinopyroxene crystal represented by point 4 . Grain 3: Pigeon

i te grain molded onto zoned clinopyroxene (point 5). Grain 4: See 2 above. Grain 

5: Zoned clinopyroxene. Grain 6 : Zoned clinopyroxene with analysis at core (6-1), 

intermediate position, and rim (6-2). Grain 7: Zoned clinopyroxene, with analysis 

7-1 on core and 7-2 on rim. Grain 8: Zoned clinopyroxene twin with analysis 8-1 

and 8-2 representing the core and rim _respectively of one twin unit, and 8-3 the 



core of tlte other unit. The grain is at the edge of the thin section , with the 

outermost rim having been cut away. Analys .is 8-4 is the iron-rich remnan t closest 

to the 0ri c:i; i n a 1 ri.111. ; .:_l,l.ll (;!:> l'f u.nd ~s fo.t· zoned clinopyroxenes from this 

sample. Note: The position of this sample is probably closer to llf.-13 and the 

top contact than was estimated in the field . In thin section there is textural 

evidence of rapid cooling. 
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En Fs 

En Fs 
MOL % 

En 

1945 

En 

Fs 

Hd 

2201 

Fs 

Ff&. 20. Microprobe compositions of pyroxenes in the Henwood Upper sheet. Each quadrilateral contains the 

analyses from a single thin sectinn. Sample 1701: upper quartz diabase; 1826 and 1850: varied-texture 

zone; 1945 and 2201: hypersthene diabase. ~:olid lines show zoned grains, with arrows pointing toward 

the rims. In grains with calcium-rich exsolt.tion , the host and exsolved phases are shown as triangles 

joined by dashed lines. Other symbols are uEed only for graphical clarity. 

"<l 



2301 2475 

En En En 

En En Fs 
M OL % 

En 

FI&. 21. Microprobe compositions of pyroxenes in the Henwood Upper sheet and Flank . Sample 2301: hypersthene 

diabase; 2419 and 2475: basal quartz diabase; HF-3: transitional hypersthene diabase of the Flank 

section; HF-6 and HF-11: ¥aried-texture dia)ase. Symbols are as given in Figure 20. 
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HF-12 

En Fs 

FIG. 22. Microprob e compositions of pyroxenes in the roof quartz diabase 

of the Henwood Flank. Solid lines with arrows show composition 

FIG. 23. 

variations from cores to rims . Grains 1, 2, and 3 are pigeonites. 

18 2 6 

En 
MOI °In 

Fs 

Zoned inverted pigeonite in section 1826 from the lower part 

of the varied-texture zone in the Henwood Upper sheet. Squares 

denote the zoned orthopyroxene host and triangles the adjacent 

exsolution lamellae. The lamellae may be more calcium-rich than 

shown, but their thinness has prevented their complete resolution. 

The most calcium-rich lamellae found in the grain are shown as 

open triangles Hand J. 

Hd 

H F-12 

En Fs 
FIG. 24. Composition ranges of two grains of zoned clinopyroxene from 

section HF-12 (roof quartz diabase of the Henwood Flank). One 

grain is shown as open circles and the other as open squares . 
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FIG. 25. Microprobe traverses showing the composition variation (atomic %, 

vertical scale) in two zoned grains of clinopyroxene· in section 

HF-12. In both cases a rapid change occurs from about Wo 15 to Wo 25. 
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Tab l e 1\r- 1,Part l. Che1111ca l analy5e s ot the Lo111cr di abase shc<.!t , llcn111oocl t •i1> 11 s hip . 

Quartz Di abas e 

No . 

Wt.% 

Si02 
Al 20 3 
Fe203 
FeO 

MnO 

MgO 

CaO 

Na
2

0 

K
2
0 

Ti 02 
. P205 

H
2
0+ 

H20-

co2 

Mafic 

6186 

50.6 

15.3 

2.1 

7.9 

0.16 

6.8 

10.0 

1. 7 

1.2 

0. 80 

0.06 

1.9 

0.2 

0.1 

index 59.5 

Felsic 22 .5 

I nde x"'· 22. 7 

Fe as FeO 9 . 79 

6222 6259 

51.0 51.9 

14.1 14.7 

2.5 1.7 

9 .0 10.0 

0 . 19 0.19· 

6.2 6 .0 

9 .9 9 .8 

2 .0 2 .1 

0.9 0 .9 

0.89 0.91 

0.07 0.07 

1.5 1.1 · 

0 .1 0 .1 

0.1 <0.1 

65.0 66.1 

22.7 23 .4 

22.8 23.4 

11.25 11.53 

Q 3.63 4.56 3 .71 

c 0.00 0.00 0.00 

Or 7;35 5.51 5.42 

Ab 14.90 17.51 18.08 

An 31. 67 27.77 28.52 

Di . 9.58 10.36 · 8.84 

Hd 5.80 7.81 8. 15 

En 13.10 11. 71 11.11 

Fs 9.09 9.66 11. 75 

Fo 0.00 0 .00 0.00 

Fa 0 .00 0.00 0.00 

Mt 3.15 3.75 2.51 

Il 1. 5 7 1. 75 . 1. 76 

Ap 0 .14 0 .1 7 0 .17 

Mol An 66.7 59.9 59.8 
, Abt An 

C'3nt .• 

6293 

50.7 

14.6 

1. 2 

10.7 

0.21 

5 .9 

9 . 2 

2.4 

1.0 

0 .97 

0.07 

1.6 

0.2 

0.2 

66.9 

27.0 

27.6 

11. 78 

1.13 

0.00 

6.12 

21. 01 

27.02 

7 .44 

7 .70 

11. 75 

13 .96 

0.00 

.0 . 00 

1. 80 

1.91 

0 .17 

. 54 . 8 

6320 

51. 3 

15.1 

1.2 

9.1 

0.16 

6 .5 

9.9 

2.2 

0.7 

0. 88 

0.08 

0.8 

0.2 

< 0 .1 

61.3 

22 .7 

22. 7 

10.18 

2. 77 

0.00 

4 . 26 

19.17 

30 . 13 

9.20 

7. ')_2_ 

12.40 

11.16 

0.00 

0.00 

1. 79 

1. 72 

0.19 

59.7 

Vari e J-Tcxture Diab ~s ~ 

6325 

55 . 7 

14.9 

' 1.4 

9 .9 . ,; 

6.17 
3 . 7 

5 . 7 

3 .6 

0 .9 

1.14 

0. 19 

1. 7 

0.3 

0.6 

75 . 3 

44.l 

48 .4 

l l.16 

9 . 39 

0.00 

5.52 

31.56 

22.63 

0 .4 3 

0.64 

9.35 

15.68 

0.00 

0.00 

2 .10 

2.24 

0 .46 

40·. 3 

6354 

51 .4 

15.2 

1. 7 . 

8 , 2 

0 .1 7 

6.8 

10. 5 

2.1 

1.1 

0.70 

0.05 

0.3 

59.3 

23 .9 

24.6 

9 .73 

2 .08 

0.00 

6 .67 

18 . 22 

29 .53 

10.63 

7.01 

12.44 

9.41 

0.00 

0 .00 

2 . 53 

1. 36 

0 . 12 

69 .4 

638-1 

50.2 

14. 8 

1. 3 

8.4 

0 .16 

7.1 

9.8 

2.0 

1.4 

0 .65 

0.05 

1.6 

0 . 3 

0 .5 

57.7 

27 .0 

9.57 

0.80 

0.00 

8.69 

17.76 

23 .63 

9.31 

6. 23 

14 .25 

10. 94 

0.00 

0.00 

1.98 

1. 30 

0 . 12 

63. 1 

6438 

50 . 8 

15 . l 

< 0 . 1 

10.6 

0 . 16 

7.7 

6.7 

3 .5 

1.0 

0.70 

U.05 t 2 .·2-

.o .2 

57 .9 

40.2 

41. 3 

10 .6 

0 . 00 

0.00 

6.16 

30 . 34 

23 .-is 
4.14 

3.51 

8.06 

7.82 

7.01 

7 .'! 9 

0.00 

0 .1 2 

4 l. 8 
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T;:iblcAl -'/;irt 2. Chemtc;:il analyses of the Lo1~er diabnsc sheet , llc111voo d township. 

No . 

Wt. % 

Si02 
Al

2
0

3 
Fe

2
o

3 
FeO 

MnO 

Mg0 

cao 
Na

2
o 

K
2
0 

Ti02 
P205 
H

2
0+-

H20-

co2 

~!afic 

6498 

49.3 

l S. O 

0.7 

8.S 

0 . 17 

7.1 

9.8 

2 .0 

1. 2 

0 . 72 

0.08 

1.6 

0.3 

index S6.4 

Felsic 24 .6 

I:1dex 24. 8 

Fe as FeO 9 .13 

Norms 

Q 

c· 
Or 

Ab 

/l.n 

Di 

Hd 

En 

Fs 

Fo 

Fa 

m 
Il 

Ap 
Mol An 

Ab+A ri 

0.00 

0.00 

7 . Sl 

17.91 

30 .07 

9 . 83 

6 . 8G 

13 . 34 

10 .68 

0.S8 

O. Sl 

1.07 

1.4S 

0 . 20 

61.3 

llypersthcn e Diabase 

6S30 

Sl. l 

14 .6 

l.S 

8 .6 

0.18 

8 . 3 

10 .9 

1. 9 

· o .6 

0.64 

o.os 
0 .6 

0.2 

< 0 .1 

S4.9 

18.7 

18 . 7 

9.9S 

1.11 

0.00 

3.61 

16 . 34 

30 .03 

12.69 

7.41 

lS. 13 

10 . 12 

0 . 00 

0 .00 

2.21 

1. 24 

0 .12 

63.4 

6S80 

S0.2 

l S . 7 

0 .8 

7 . S 

O. lS 

7. 7 

11.3 

1.9 

0.6 

O.S7 

0 .04' 

1.2 

0.1 

< 0 . 1 

Sl.9 

lS.7 

lS.7 

8.2;c 

0.6S 

0.00 

3 .68 

16.67 

33.73 

12.S6 

7 .11 

14.0S 

9 . 12 

0 . 00 

0.00 

1.20 

1.12 

o .io 
65.6 

6613 

48.8 

16.2 

0.4 

7.5 

0.14 

7 .4 

11,3 

2.0 

0 . 7 

0 .60 

o.os 
0.9 

0 .1 

.. 0 .1 

6670 

49.7 

16 . 3 

0.6 

7 .6 

0 . lS 

7.9 

10 . 7 

1.9 

0.9 

O.S6 

0 .05 

1. 2 

0.1 

< 0 . 1 

51.6 so .9 

19 . 3 20 . 7 

19.3 20.7 

7. 86 8 . 14 

0.00 

0.00 

4 . 35 

17 . 80 

34 . 87 

12 . 12 

7 . 29 

10 . 23 

7.06 

2.47 

1.88 

0.61 

1.20 
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6~-'1 

0.00 

0.00 

S.S2 

16.68 

34 . SS 

10.Sl 

S.97 

13 . 24 

8.62 

1. 61 

1.16 

0 .'10 

1.10 

0.12 

' 66. 1 

6780 

49 .6 

lS . 2· 

0.4 

8.0 

0.14 

7.2 

11.1 

2.0 

0.7 

0.63 

o.os 
1.0 

0 .2 

0.1 

53.8 

19 .6 

19.7 

8. 36 

0.09 

0.00 

4 .36 

17.83 

32.06 

12. 39 

8 .18 

13 .15 

9.96 

0.00 

0.00 

0.61 

1 . 26 . 

0.12 

62.9 

68S6 

49.4 

14.9 

1.5 

7.7 

0.17 

7 . 7 

11 . 4 

1.8 

0 . 8 

0 .69 

0.05 

1.9 

0.3 

0.1 

54 . 4 

18 . 6 

18.7 

9.05 

0 .34 

0.00 

4.93 

15. 86 

31.4 7 

13. 99 

7 .68 

13 .49 

8 . 50 

0 .00 

0 .00 

2 . 27 

1. 37 

0 .12 

6S . 2 

Dnsnl Quartz Diabase 

6899 

48.5 

14. 8 

1.9 

8 .2 

0 .13 

9 . 7 

7.9 

1.9 

0 . 7 

0 . 80 

0.06 

2.6 

1.1 

0.3 

51.0 

24.8 

~5.7 

9.91 

0.29 

0 .00 

4.40 

17 .07 

31.63 

4 .18 

1. 87 

23.71 

12 .18 

0.00 

0.00 

2.93 

l. 61 

0.15 

63.6 

6900 

50 .l 

13 . 5 . 

2.5 

8.6 

0 . .l 7 

8.3 

9.1 

2.2 

1.1 

0. 76 ' 

0.06 

{. 2 .6 

0.3 

57 .2 

26 .6 

27.5 

10.85 

0.56 

0 .00. 

6.78 

19. 39 

24 . 70 

10.51 

5.67 

16.66 

lO. 31 

0.00 

0.00 

3. 78 

l.50 

0 . 15 

5•1.6 

/'f 



Table Al ?. ,Part 1. Chemical ~1alyses of the Upper diabase sheet, l!cmvood t o1mship. 

Quartz Diaba!;e 

No. 

Wt. % 

Si02 
Al

2
0

3 
Fe

2
o

3 
FeO 

~h10 

MgO 

CaO 

Na
2

0 

K
2

0 

Ti02 

P205 

H
2

0+ 

Mafic 
index 

Felsic 

Index * ' 

Feas FeO 

Norms** 

Q 
c 
Or 

Ab 

An 

Di 

Hd 

En 

Fs 

Fo 

Fa 

Mt 

I1 

Ap 

~bl An 
Abt1\n 

1672 

55.7 

13.l 

7.2 

10.2 

0.15 

2.4 

3.7 

2.5 

0.5 

1. 86 

0 .15 

2.2 

1.1 

1. 3 

1680 

52.l 

15.0 

2 .0 

7.9 

0.18 

7.0 

9.8 

1. 8 

1. 7 

0.63 

0.04 

1. 3 

0.2 

0.1 

1634 

52 .0 

15 .3 

2.1 

8.0 

0 .18 

7.0 

10.l 

1. 8 

1. 3 

0.64 

0.05 

1. 3 

0.1 

< 0 .1 

87 .9 58.6 59.1 

44.8 26.3 23.5 

60 .0 26.5 . 23.5 

16.68 9 .70 9 . 89 

28 .46 2 . 86 

5.40 0.00 

3.09 10.26 

3.41 

0 . 00 

7.81 

22.09 15.53 15.47 

9.34 28 . 38 30 .29 

0.00 10.39 10.28 

0.00 6.32 6.29 

6.24 12. 96 12.94 

10.43 9.03 9 .08 

0.00 0.00 0.00 

0.00 0.00 0 .00 

10.90 2.96 3.09 

3.69 1.22 1.23 

0.36 0.10 O.l2 

28.4 63 ,3 64.9 

1701 

50.6 

14.8 

2.1 

7. 7 

0.17 

7 . 2 

10.l 

1.9 

1. 5 

0 .58 

0.05 

l. 3 

0.1 

< 0 .1 

1718 

50 . 3 

16.4 

1.0 

7.5 

0 .1 6 

7.1 

10.9 

1. 7 

1.4 

0.50 

0.04 

1.4 

< 0 .1 

< 0 .1 

VarieLl - Texture Oiabasc 

1800 

50.8 

18. l 

0.9 

7,0 

0 .16 

8.2 

11.9 

1. 7 

0 .9 

0.50 

0.04 

1.2 

< 0 .1 

0.2 

1821 1826 

49.6 

14. 7 

0.9 

7.8 

0 .1 7 

6 .7 

11.1 

1. 7 

0.9 

0.54 

0.06 

1. 3 

<. 0 .1 

0.3 

48. 8 

14.8 

1. 3 

8.3 

0 .19 

7.0 

10:8 

2.0 

0.8 

0.65 

0.05 

1.5 

< 0 .1 

0. 1 

1831 

52.7 

13.3 

2.1 

9.4 

0 . 21 

5.6 

8 .7 

2 .5 

0 . 8 

0. 76 

0 .10 

1 2.3 

0.1 

1850 

49.4 

17.5 

1.0 

6.7 

0.15 

7.4 

11.9 

1. 7 

1.1 

0 .45-

. 0.03 

0.1 

0.1 

1882 

50.6 

13. 4 

1 .. 8 

6.9 

0 .18 

8.6 

11.4 

1. 5 

0.8 

0.65 

0.05 

0.1 

57.6 54 .1 52.7 51.5 58.9 67.3 52.4 50.3 

25 . 2 22. 1 18.0 19.0 20.6 27.5 19 .0 16.8 

25.2 22. l 18.3" 19~5 20.7 27 .7 19.2 16.9 

9.59 8.40 7.81 8.61 9.47 11.29 7.60 8 . 52 

1.08 

0.00 

9 .1 8 

o .o·o 

0 .00 

8.35 

0.80 

0.00 

5. 39 

0 . 32 0. 35 

0.00 0.00 

5.59 5 .02 

6. 34 

0 . 00 

4 . 93 

0.00 

0.00 

6 . 72 

3.4 1 

0.00 

4.94 

16.62 14. 81 14.56 15.10 17.95 22.02 14. 85 13.25 

28.36 33.97 39 .58 31.30 30.80 23.63 38.08 28 . 68 

12.00 10.94 9.56 12.59 12.13 8 .69 11.66 16.75 

6 . 87 6 . 60 5.46 6 . 99 8 . 53 7.97 6.42 7.13 

12.98 13.21 13.46 15.60 12.07 10.49 10 .9 3 14.59 

8,51 9.15 8 .82 9.93 9.73 11.03 6.9 1 7 .1 2 

0.13 0.00 0.00 0.00 0.00 0.00 1.17 0.00 

0 .10 0.00 0.00 0.00 0.00 0.00 0 . 81 0.00 

3 .1 5 1. 49 1.32 1.37 2 . 00 3.17 1.50 2.73 

1.14 0.98 0.96 1.08 1.31 1.50 0.88 1.29 

o.i2 0.10 o.o9 ·0.15 0 .1 2 o.24 o .o7 0.11. 

61.7 68 . 4 71.9 66.2 61.8 50 . 3 70 .7 67.l 

* Felsic index calculated with tot a l Cao, and with CaO l ess Ca as Caco
3 

**~alc~latcd _on an anhydrous basis after deduction of CaO as Caco
3 

and totaling to 100 per cent. 

SnrT1 ...... 1_1 1111~\..~rG ,.orr0 .:.··_·f'?'"rl to ton ~.:! --~~~ i~ t,l:t:? ~~1!ctL ·1£~ r~.i ~ ~1 l -lrill 'ioli"l . 
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T ::ib le i1?7 , P ~irt 2. Chemical analyses of the Upper di.ab ase sheet , Hem~oo d township. 

No. 

Wt. % 
Si02 

Al203 

Fe2o3 
FcO 

~lnO 

~Igo 

CaO 

Na2o 
K20 

Ti02. 

P205 

H20+ 

H20-

C02 

Ma fie 
index 

Felsic 

Index* 

Fear FeO 

Norms ** 
-Q-

C 

Or 

Ab 

An 

Di 

Hd 

En 

Fs 

Fo 

Fa 

Mt 

Il 

Ap 

Mol An 
Ab+An 

l!ypcrs then e Diabase 

1945 

49.8 

17 .9 

1.2 

6.2 

.o .14 

7.4 

12.5 

1. 7 

0.9 

0.40 

0.03 

0.9 

( 0 .1 . 

< 0 .1 

50.0 

17.2 

17.2 

7. 28 

0.00 

0.00 

5.42 

14.65 

39 .27 

13 .06 

6.17 

10.81 

5.86 

1. 34 

0. 80 

1. 77 

2024 

48 .9 

19.2 

0.9 

5.4 

0 .13 

7.5 

12.9 

. 1.7 

0.6 

0 . 32 

0.02 

0.8 

< 0 .1 

<0.1 

45 .S 

15.1 

15 . 1 

6.21 

0.00 

0.00 

3.46 

14. 74 

44.06 

12.23 

5.07 

9.48 

4.51 

2.80 

1.47 

1. 34 

0.77 0.62 

0.07 0.05 

71.6 73:8 

2066 

49.5 

17.7 

1.1 

5.3 

0 .12 

8 .4 

13.0 

1.5 

0.7 

0. 30 

0.02 

0.5 

0 .1 

0.1 

43 . 2 

14.5 

14.6 

6.29 

0.00 

0.00 

4 .25 

13 .01 

40 . 49 

14. 84 

5.29 

12 .89 

5.27 

1.18 

0 .53 

1.64 

0.58 

0 . 05 

74.6 

2125 

48.0 

16.7 

1.1 

6.0 

0.14 

8.5 

12.6 

1.6 

0.8 

0.36 

<O .02 

0.8 

0.1 

0.1 

45 .5 

16 .0 

16 .1 

6.99 

0.00 

0.00 

4.94 

14 .15 

37.64 

15.64 

6 .30 

7 .98 

3.69 

4.83 

2 .46 

1.67 

0. 71 

0.00 

71.5 

Basal Quartz Diabase 

2201 

49.5 

16 .1 

1'.0 

6.1 

0.14 

8.7 

12.4 

1.6 

0.7 

0.38 

0 .03 

0. 7 

0.1 

<. 0 .1 

44 ,9' 

15.6 

1.5 ,6 

7 .00 

0.00 

0.00 

4.28 

14.01 

35 . 88 

15.83 

6 . 39 

13 .15 

6 .07 

l. 34 

0.68 

1.50 

2301 

50.7 

J.5 .6 

0.7 

6.9 

0.15 

9.5 

11.9 

1.5 

0.6 

0 .40 

0 .03 

0 .5 

0.1 

<.O .1 

44.4 

15.0 

1.5 . 0 

7 . 5 3 

0.12 

0.00 

2351 

49.5 

15.1 

1.1 

7.0 

0 .16 

10.2 

11. 2 

0.7 

0.42 

0.03 

0.8 

0.2 

<. 0 ,l 

44.3 

17 . 6 

17.6 

7.99 

0 .00 

0.00 

2419 

49.0 

16.4 

1. 2 

6 .9 

0. 15 

8 .2 

11. 8 

1: 8 

0.7 

0.50 

0.04 

1.2 

0.1 

< 0 .1 

49 .7 

17.5 

17.S 

7 . 98 

0.00 

0.00 

3.62 4 .26 4.28 

12 .95 14. 81 15.75 

34. 76 32 . 44 35 . 79 

14 .30 14.21 13.47 

6 .17 5.63 6.40 

17.52 13.70 11.20 

8.67 6 .23 6.10 

0.00 4. 11 2 .57 

0.00 2.06 1.55 

1.04 1 .64 1.80 

0. 75 0.78 0.82 0.98 

0.07 0.07 0.07 0.10 

70·~7 71.7 67 .4 68.2 

2447 

49 .0 

17.1 

1.4 

6 .1 

0.15 

7.6 

12.2 

1. 8 

0 .6 

0.52 

0.04 

2.1 

0.2 

0.2 

49 .7 

16.4 

1.6 . 8 

7.36 

0.00 

0.00 

3. 69 

15. 83 

38 .26 

12 . 87 

5.61 

13 .58 

6. 79 

0.09 

0 .05 

2 .11 

24 75 

50.6 

15.9 

1.0 

7.9 

0.15 

7 . 7 

11.1 

1.5 

0.7 

0 .58 

0.05 

1. 7 

0.1 

0.1 

53 .6 

16.5 

16.7 

8 . 80 

2.69 

0.00 

4. 27 

13 .07 

35 .62 

10.40 

6.15 

14.93 

10 .12 

0.00 

0. 00 

1.1\9 

53.6 

16 .5 

2 . 2 

9.3 

0 .14 

6.6 

2.3 

2.9 

2.1 

0 . 79 

0. 06 

4.4 

0.4 

< 0 .1 

63.5 

68 . 5 

68 .5 

11.28 

7. 89 

5.61 

12. 87 

25 .43 

11.42 

0.00 

. 0 .00 

17 .0 3 

14.73 

0.00 

0.00 

3 . 31 

1.03 1.14 1. 56 

0.10 0.12 0.14 

69 . 5 72 . 0 29 . 7 



Tabl e .-!.'-3.Chemtcal analyses of the Flank(rim) sect ion of the.llc111wod diabas e b:i s tn. 

No. 

Wt . % 
Si02 
Al

2
0

3 
Fe

2
o

3 
FeO 

~lnO 

MgO 

Cao 

Na20 

K20 

Ti0 2 

P205 
H

2
0 

co2 

Mafic 

llF-13 llF-12 !IF-11 · llF- 9 HF-10 llF-7 Hl'-6 llF-4 llF- 3 

52 . 0 53.0 51.2 50.5 52:6 50.9 53.3 52.8 49.4 

14.0 14.7 13 . 7 14 . 0 13.8 13 . 5 14.2 14.6 16 . 8 

2 . 2 1.8 2 . 6 <O.l 2.0 1.9 2.3 2 . 2 1.8 

7.9 8 . 2 9.2 10.2 9 . 9 9 . 9 9 . 7 9.5 7.5 

0 . 18 0 . 17 0 .2 0 0.16 0.20 0.21 0.20 0.19 0.14 

7 . 2 6.9 7.3 4.4 6.3 5 . 7 5.8 5.7 6 . 3 

10.8 10.6 9 . 2 10.l 9 . 1 q.2 9.5 8 .8 10.3 

1. 7 1.9 1.9 3.0 2 . 6 2.4 2.2 2.4 2.1 

0 . 5 0.9 1.2 1. 2 1 . 2 1.2 0.9 1.1 0.7 

0 . 58 0 . 64 0.85 0 . 60 0 . 87 0.85 0.85 0.84 0.64 

0. 04 . 0.05 0.05 0.09 0 . 04 0.06 0.06 0.06 0.05 

2.6 2.6 1.8 3.0 2 . 9 2.2 2.5 2.2 2 . 4 

0.2 <0 . 1 <. 0.1 . 0 . 1 0 . 1 0.1 0.1 <0.1 0.1 

index 58.4 59.2 61.8 78.1 

29 .4 

29.6 

10.2 

65.4 67.4 <07.4 67.2 59.6 

l'elsic 16 . 9 20.9 25.2 

Index 17 . 3 20 . 9 25.2 

l'e as f-eO 9.88 9 . 82 11.54 

Norms 

Q 

c 
Or 

Ab 

An 

Di 

Hd 

En 

Fs 

l'o 

Fa 

Mt 

Il 

Ap 

Mol An 
Ah+i\n 

~~ct~on . 

6.71 4 .90 3.26 0 . 00 

0 . 00 0.00 0.00 0.00 

3.06 5.39 7.29 7.54 

14.86 16 . 26 16 . 50 26.96 

30.06 29. 26 25.98 22.51 

12 . 09 11. 72 10.16 10.22 

7 . 10 7.63 6.68 14.66 

12 . 92 11 . 95 13 . 96 

8 . 69 8.92 10.53 

4 .57 

7.52 

0.00 0.00 0.00 1.64 

0.00 0.00 0.00 2.97 

3 . 30 2 . 64 3.87 0.00 

1. 14 1 . 23 1.66 1.21 

0.10 0 . 12 0.12 0 . 22 

65.6 62 . 9 59.7 44.0 

29 . 5 28 .1 25.8 28 .5 20 . 6 

29 . 7 28.3 26.0 28.5 20 . 7 

11.70 11.61 11.77 11.48 9.12 

2.05 2.32 6.05 4.65 l.11 

0.00 0.00 0.00 0.00 0.00 

7 . 21 7 .42 5.38 6 .63 4 . 31 

22 . 33 21.21 16.82 20.68 18 . 48 

22.78 23.52 26.50 26.29 35 .73 

9.91 9.85 8 .84 7.76 9.57 

8.52 9.44 9 . 74 6 .96 6.11 

11.33 10.26 10.51 10.59 11. 88 

11.17 11.28 10.82 11.16 8.70 

0.00 0.00 0.00 0 . 00 0.00 

0 . 00 0.00 0.00 0.00 0.00 

2.94 2.88 3.37 3 . 25 2.72 

1 . 68 1.69 1.63 1.63 1.26 

0.09 0.15 0.14 0.14 0.12 

49.0 51.1 57.0 54 . 5 64.6 

llF-1 ' 

50 .l 

16. 0 

1.1 

8.0 

0.15 

8.0 

10.0 

1. 7 

1.6 

0.57 

0.05 

3.0 

..... 0 . 1 

53 . 2 

24 . 8 

24.8 

8 .. 99 

o.oo 
0.00 

9.73 

14. 79 

32 . 18 

9.59 

5.5 1 

13 . 25 

8 . 72 

1.96 

1.42 

1.64 

1.11 

0.12 

67.2 
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FIG. 26. 
Variation in we i ght per cent of the major oxide s with hei ght above 

the bottom conta ct of the Henwood Lower sheet. 
Solid squares are 

albitized chilled diabase a t the contact. (Subsidiary vertical scale 

in hundreds of feet). 
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FIG. 27. Var i ation in wei ght per cent of the ina jor oxides with height 

above the bottom contact of the :-Ienw·ood ciiabe:. s e basin (the Upper 

sheet is shown as solid dots and the Flank as open circles ; the 

subsidiary vertica l sea.le is in hundreds of feet) . 
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