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ABSTRACT 

M ount Edziza is the lar ge st and most complex in a group of Late 
T e rtiary and Quate rnary volcanoes that lie along a north-s outh zone of nor 
mal faults along the e aste rn s.ide of the Coast Geanticline in northwe ste rn 
British Colu m bia. It is a compo site shie ld and dom e in whi c h flat-lying lavas 
and pyroclastic rocks rest unconformably on tilte d lavas and e last i c s ed i
ments of t h e Early T e rtiary Slok o and Sustu t g r oups. 

The produc ts o f Mount Edziza b e l ong e ntir e l y to the alkali rock s e ri e s 
and vary in composition fr om alkali o livin e basalt through trachybasalt to 
p e ralk al ine tra chyte and sodic rhyolite. At l eas t four princ ipal magmati c 
cycles or stage s are recognized. Each stage began with eruption of a pri
mary basalt and cu lminate d with eruption of a mor e acid phase. Ro ck s 
belongin g to the e arliest stages have been deeply diss ected wh ereas the 
youngest flows and p y r oclast i c co n e s show littl e or no ev ide nc e o f eros i on. 

D etail e d pal eomagneti c p o larity pro fil e s of thr ee st rat i g raphic s ec 
ti ons indi cate that six r eve rsals in the earth's magne ti c fi e l d occu rr e d during 
the lif e of th e volcano . Corr e l ation of the p o l ar ity events with radiome tric 
a ges and gl acial stratigraphy indicate s that volc anic activity began about 6 
m . y . B. P ., during magnetozone 14, and continued inte rmitte ntly thr ough out 
P l e is tocene and into Rec e nt t ime . During this l ong in terval, successive 
cen tres of e ruption we r e confin e d to a zone within a f ew mil e s of the pr esent 
cr a ter of Mount Edziza. Mor eover , there is no evide nc e of prog r e ssive 
c h ange in the c har acte r of the pr imary a lkali o liv in e basalt, or its p er alkaline 
fractionation products , that issued dur ing th e four succe ssive stages o f 
acti v ity . 

Thus the volcanicity of Mount Edziza appears to r e flect a consi ste nt 
t ec ton ic e nvironment that h a s p e rsisted throughout Late T er tia ry and 
Quate rnary time. Th e p e ralkaline nature of th e Edziza lavas and the ir 
a sso c iation with north-s outh normal faults su gge sts a zone of crustal rifting. 

RESUME 

L e m ont Edziza es t l e p lus grand et l e p lu s comp lexe d'un groupe 
de vo l cans , datant de la fin de l ' ere t e rtiair e et de l'er e quaternair e , qui 
s' ecne l onnent tout au l ong d ' une zone n o rd-sud de faill e s n o rmale s s' e t endant 
l e l ong du versant or i ental du geanti c lina l co ti e r, clans l e n ord - ouest d e l a 
Col ombie - Britannique . C 1 e st un bouclier et un dome compos it e , clans leque l 
de l a lave et des roches pyroclastiques disposees e n cou c h e s pla n e s reposent 
suivant une d is co rdan ce a n gu l a ir e sur d e l a la ve et d es s edime nts clastiques 
d e s g roupes Sloko et Sustut, datant d u de bu t de 11 ~re te rtiair e . 

Les produits du mont Edz i za appartiennent e ntier emen t a la se r ie 
d e s r och e s alcaline s et l e ur compo sition varie du basalte d' o liv ine alcalin 
au trachyte peralcal in et a la rhyolite sodique , e n pas:Jant par l e trachy
basalte . On r econnalt au m o ins quatre princ ipaux cycles ou etap e s magma
t iques . Chaque etap e a comm ence par l' e ruption d 'un basalte primaire et a 
attein t s on point c ulminant avec l' e rupt ion d'une p h ase plus acide . L e s 
r och es appartenant aux e tape s l e s plus anc ienn e s ont ete profondement mor 
ce l ees tandis que l e s cou l ees et l es cones pyroclast iqu es l es plus r ecents ne 
m ontr e nt que p eu ou pas d ' ev id e n ce d ' e r o sion . 

L es profils de polarite paleomagnetique detailles de trois sections 
s t rati graphiques indiqu ent que six inve rsions de sens du c h amp magnetique 



de la terre se sont produites au cour s de la vie du volcan. La correlation 
des resultats se rapportant a la po l arite avec l es ages radiometriques et la 
stratigraphie gl aciaire indique que l ' activite volcanique a commence il y a 
six millions d ' annees B . P ., a u cou rs de la m agnetozone 14 , et s ' est pour
suivie par intermittence pendant tout l e P l e istocene jusqu ' au debut de l' ere 
r ecente . Au cours de ce long intervalle , l es centr es successifs d'eruption 
ont ete restreints a une zone situee clans un rayon de quelques milles de 
l' actuel crate re du mont Edziza. En outre , il n'existe aucune evidence d'un 
changement gradu e l clans la nature du bas a lte d ' o livine alcalin primaire ou 
clans les produits de fractionnement peralcalins qui ont ete emis par le 
volcan au cou rs d e s es quatre etapes successives d ' activite. 

Le volcanisme du mont Edziza s emble done indiquer un environne 
ment tectonique constant qui a persiste pendant toute la fin du Tertiaire et 
au Quaternair e . La natur e peralcal ine d e la lave Edziza et son association 
a vec d es faill es normales affectant la direction n ord - sud fait supposer une 
zone d e fissur es de l a croute . 



STRATIGRAPHY AND PALEOMAGNETISM OF MOUNT EDZ I ZA 
VOLCANIC COMPLEX, NORTHWES TER N BRI TISH COLUMBIA 

INTRODUCTION 

Upper Tertiary and Quate r nary volcanic rocks are w idespread in 
northwestern Br itis h Co lumbia but few of them have been dated precise l y and 
lit tl e is known about the corre l ation of events between adjacen t erupt ive 
centres. Many post - glac ial pyroclastic cones h ave a l inear d i stribution, 
suggesting th at th ey are spatially related to fundamental fractures . However , 
th e temporal re l ationsh ips , so impo r tant to con cepts of reg i on a l and globa l 
tectonics , have yet to be worked out. Thus it is not known wheth er eruption 
of several volcanoes occu r ed more or less simultaneous ly , in response to 
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some spec ific t ectoni c event, o r wheth e r e a c h centre e rupte d inde p e nde ntly 
and at random. N o r is it known whe the r the characte r o f l avas chan ged 
syste matically with time o r whe the r the v ari ed a ss embla ge within each pil e 
is the result o f l oc al and unique conditions of fr ac tionation. 

With the s e pro ble ms in mind the pre s ent r econnaiss a n ce study was 
unde rtake n to e stablish the s e qu e n ce and age of a typi c al su cce ssion of late 
T e rtiary and Quate rnary lavas in northwe ste rn British Columbia. M ount 
Edz i z a was s e l ec t e d b ec aus e th e r e the lav as are flat lyin g and o f varie d com
position, and b ecaus e t h e ir e ruption is know n t o ha ve spanne d an inte r v al o f 
s eve ral millio n y e ars. The stratigraphy , p e trography, and p a leoma gn e ti c 
polarity pro fil e s o f three s ec tions o f Edz i za l avas are pr e s e nt e d. 

T EC TONIC S E TTING 

M ount Edz i z a a nd the adjacent Spectrum Ran ge lie alo n g the e aste rn 
mar gin o f th e C o ast Ge anti cl ine , the co r e of whic h is a complex o f M e s ozo i c 
and Lowe r T e rtiary g r a niti c and m e tamorphic r ocks that exte nds north
w e ste rly for on e thousand mile s fr o m W a shingto n t o Alas ka (Fig . 1 ). During 
the late C r e t aceous a nd e arly T e rtiary, uplift o f th e C o ast G e anticline w as 
ac c ompanie d by e mplacem e n t of many hi gh l e v e l granitic pluto ns and e ruption 
o f acid t o inte rme diat e l avas o f the Sloko G r oup (S outhe r, 1971 ). This 
epis od e o f vo lcani city culminate d in th e Eocen e with the explo sive e ruption o f 
vast shee ts o f a c id pyroclastic mate rial fr o m nume r ous vents alo n g the east
e rn flank o f t h e Coast Ge anticline (S outhe r, 196 7). V o lcanism w as accompar 
nie d by e xte nsi ve n o rth-s outh block faultin g and l oc ally by c auld ron subsid e n ce 
(Lambe rt, 196 8 ). Th e duration of this episode o f vo lcanicity is unknown. In 
sout h e rn British C olumbia a p er iod o f quie s cen ce during the Oligoce n e app e ars 
to hav e s e parate d K amloops (m id- E o cen e ) vo lcan ism fr o m t h e e ruption o f 
plateau basalt in the mid-Miocen e (Rous e and Mathe ws, 196 1 ). In n o rthe rn 
British C o lumbia Sloko vo lcanism may have p e rsiste d l o n ge r, ex tending in t o 
Oli go cen e or e v e n e arly Miocen e time . In any c as e steeply tilt e d, l ocally 
fold e d Slo k o strata w e r e trunc a ted by a fairl y matur e e r o sio n surface prio r 
to e ruptio n o f the first E d z i z a fl ows. 

Many of the Uppe r T e rtiary and Quate rnary volcanoe s in north
w e ste rn B ritish Columbia including Mount Edziz a li e along line ar n o rth-s outh 
b e lts paralle l with the dir ec tion of e arly T e rtiary block faultin g and ext ending 
obliqu e l y a c ross the r eg ional n o rthwe ste rly C o rdille ran struc tural tr end. 
During the g rowth o f the vo lcano , p e riodic movem e nt o n s eve ral o f t h e s e 
faults r e sulte d in pro gress.i ve ly greate r offs e t of th e olde r Edziza lavas 
(Southe r, 1970). Apart from this n o rmal fault mov e m e nt, the flo w s o f M ount 
Edz i z a ar e und e form e d. 

GEOLOG Y AND PH YSIOGRAPHY 

M ount Edziz a volcanic c omple x (Fig . 2) consists o f Mount Ed z i z a 
vol c an o , diss ec t e d lav a d o m e s of the Spectrum Range , and a h ost of sate llit i c 
c one s that s u rr ound the main vent. The basal part is a bas a lti c shie ld about 
forty mile s long and fift een mile s a cross consistin g of thin, flat-lyin g flows 
of columnar basalt alte rnating with be ds of l oo s e s co ria and pumiceous ash. 
Supe rimpo s e d o n the n o rthe rn part o f this shie ld th e composit e dome o f M ount 
Edzi z a ris e s to a ci r cular summit c rate r a b out 1 1/2 mil e s in diame t e r at an 
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Figure .3 . Average modes of basaltic rocks 
from sections A, B, and C . 
Includes only rocks with l ess than 
10 per cent alteration products. 

elevation of over 9, OOO feet 
above sea level. In contrast 
to the lower shield the cen
tral dome includes lavas and 
pyroclastic rocks of widely 
var ied compos ition and mode 
of eruption. The more basic, 
and hence more fluid, lavas 
flowed far out across the sur
face of the shield whereas the 
more acid lava piled up near 
the central vent in thick stubby 
flows or lava domes . These 
rocks , mainly of trachytic 
and rhyolitic composition, 
are responsible for most of 
the high relief in the central 
part of the mountain . Part 
of the acid magma erupted 
explosively to form ash flows 
and ash falls of wide extent. 

The evolution of Mount 
Edziza spans the P l eistocene 
Epoch and h ence the strati
graphy of the volcanic rocks 
reflects the ebb and flow of 
continental ice sheets and 
a l pine glaciers . Tills, 
glacial-fluv ial, and glacial 
la cus trine deposits are inter -
bedded with the flows. Sub
glacial e ruptions produced 
piles of hyaloclastite and 
pillow lava whereas ash and 
rubble , saturated with glacial 

meltwater, formed lahars that swept down the slopes of the mountain onto the 
surface of the shield . Post-glacial activity was confined to satellitic vents 
that erupted around the base of the main dome and formed cinde r cones and 
extensive fields of blocky, o livine basalt that spread out on the surface of the 
shield or formed intra - canyon flows in the radial vall eys incised into the 
lower part of the mountain. 

PETROGRAPHY 

All of the Edziza lavas belong to the alkaline rock series. They were 
empla ced during at l east four principal cycles (stages) of activity, each begin
ning with effus ion of a relatively large vo lume of fluid basalt and culminating 
with eruption of a relatively small volume of more ac id magma (Souther , 
1971) . Within the compl ex there is a fairly compl ete spectrum of rocks 
ranging from picritic alkali olivine basalt through trachybasalt to peralkaline 
trachy t e and sodic rhyolite (comend ite ) . The more acid flows are confined to 
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the central part of the m ountain and only th e r e l a t e d pyroclasti c mat e rials 
are pr e s e nt in the oute r part o f t h e shi e ld wh e r e the three s tratig raphic s ec 
tions we r e m e asur e d. P e trographic and c h e mic al data on t h e s e lavas ar e 
fr om spec ime ns o f trac h y t e (T1, Tz) and rhyolite (R1, Rz, R3) collect e d n e ar 
the summit of Mount Ed z i z a (Fig . 2). All o the r data ar e fr om s a mpl e s co l
l ec t e d fr o m th e thr ee m e asur e d s ec tions . The s e ar e tabula t e d in Appe ndix II 
and summarized in Figur e s 3 and 4. V olume tri c a naly s e s, mad e w ith a n auto 
matic trave rsing stage , ar e bas e d on a minimum of 1 , OOO p o ints fo r fin e 
graine d uniform r ocks and 3, OOO points for porphy riti c r ocks. Mine r a l com
p o sitions ar e e stimate d from the ir optic al pr op e rti e s. 

A brie f d e s c ription o f the princ ipal r ock type s is g ive n b e l o w. Each 
of the s e include s varie ti e s with distinctive t extural o r mine ralog i c al fea tur e s, 
d e scribe d in th e late r s ec tion on s t rati g r a phy, that c an b e us e d a s a b a sis fo r 
l oc al corre lation. 

B asalt 

T wo type s o f alkali o l iv ine basalt c an b e distinguishe d o n the basis o f 
t extur e and composition of th e clino p y r oxene . T h e first (Pl. la) is c h a racter
ize d by large , ophit i c t o subophitic plate s of d ee p purple t itanau g ite (2 V 5 5 ° ) 
whic h e n c los e randomly o riente d pla g i o clas e laths, euhe dral c r y sta ls of 
o liv ine , and magn etit e g rain s. The s econd (P l. l b ) has a characteristic inte r
granular t exture in whic h clear o r pale g r een subhe dr a l c r y s t als o f s od ic 
au gite (2 V 7 5° ) and magn e tite form a g ranular m o saic b e t ween the f e l d spar 
laths. The l a tte r ar e commonly o ri e nte d and may g i ve the rock a t rac h yti c 
t extur e . 

Spars e phe n oc rys t s of plag io cla s e are pr e s e nt in b o th t y p e s o f bas a lt 
and in a f ew fl ows they fo r m up t o 40 p e r cen t o f th e r ock . Th ey ar e thin , 
tabular, up to 3 c m l ong, and commonly display both polysynthe tic and 
Carlsbad twinning . The co r e s ar e labr a d o rite but th e t yp e and ext e nt o f 

• Pha1e 3 

CPx CPx CPx 

• Phase S 

o Phase 6 

• Phase 8 

x Phase 9 

+ Phase 10 

.. . . 

CPx~------------------~ot. 

Fi gur e 4 . Triangul a r plots o f m o dal f e ld spar (F), clinop y r oxen e (CPx), 
and o li v ine (01) fo r bas a lti c r ocks e rupted du r ing th e t en 
phas e s o f Edz i z a activity . In clude s only r ocks w it h l ess 
than 10 p e r cent alt e rati on pr odu c ts . 
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zoning varies even within a single thin section. Many crystals are unzoned 
except for a narrow rim in which the composition changes to that of the 
groundmass feldspar. Others exhibit normal or complex oscillatory zoning 
throughout most of the crystal. In nearly all cases the outermost rim is 
reversely zoned. 

Groundmass feldspar forms ragged, subhedral laths that are com 
monly zoned from about An6o to An40 . 

Olivine as microphenocrysts and tiny intergranular euhedra in the 
groundmass rarely compr is es more than 5 per cent of the rock . The crystal 
boundaries are sharp and are not surrounded by reaction rims. Iddingsite 
in uncommon. 

The groundmass and phenocrystic plagioclase crystals are sur
rounded by potash plagioclase (potash andesine) in optical continuity and min
ute amounts of alkali feldspar (calcic anorthoclase) fill small interstices. 

The groundmass of the basalts generally includes a small amount 
of brown glass and / or pale green or ye llow chlorophaeite. Vapour phase 
c r ystals of calcite, aragonite, hydrous iron oxides and rarely brown horn
blende are sporadically distributed. 

Trachybasalt 

The trachybasalts grade on the one hand into alkali olivine basalts, 
from which they differ in the more sodic nature of their average feldspar, 
and on the other into trachytes . The texture is invariably trachytic (Pl. le). 
Oriented laths of plagioclase form 60 to 80 per cent of the rock and enc l ose 
an intergranular matrix of augite crystals , granular magnetite, and anhedral 
alkali fe l dspar. The groundmass plagioclase is zoned from about An50 to 
about An30 and is surrounded by irregular rims of potash plagioclase in 
optical continuity . Augite phenocrysts are commonly surrounded by over
growths of pale green aegirine-augite. 

Trachyte 

The trachytes (Pl. Id) differ from the trachybasalts in their hi gh er 
content of alkali feldspar and much lower content of mafic minerals. Very 
thin tabular phenocrysts of clear sanidine and/ or s odic plagioclas e from 2 to 
3 millimetres l ong ar e enclosed in a deuterically altered pilotaxitic matrix 
of fe ldspar microlites, gla ss, and very fine magnetite granul es . Most sec
tions contain aegirine, and aegirine-augite either as groundmass minerals or 
as small phenocrysts from 1 to 2 millimetres long . In addition many of the 
trachytes contain irregular clusters of arfvedsonite and aenigmatite crystals 
in the groundmass (Yagi and Souther , in prep .). 

Sodic Rhyolite (Comendit e ) 

Many of the rhyolites are complete l y glassy or contain only tiny 
crystallites of fe ldspar, aegirine, and the bright r ed alkalic amphibole , 
a enigmatite . Fine-grained crystalline varieties contain clear , euhedral 
phenocrysts of strongly zoned sodic plagioclase with thick mantles of anortho
clase in optical continuity (Pl. le). 

Devitrified and deuterically altered rhyolite is common. It 
usually displays sphe rulitic or orbicular textures and invariably contains 
abundant tridymite. 
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Figure 5, C h emical compositions of Mount Edziza Lavas. 

1 2 3 4 5 6 7 8 9 

Si02 47.6 75.8 64,3 55.3 59.2 66. 1 47.8 51. 3 51. 2 

A1 2o 3 17. 5 12. 7 19.4 18 . 1 19. 3 13. 7 13. 8 21.0 18.5 

Fe2o 3 12. 3 3.0 2. 5 8 .3 6. l 8 . 6 14. 1 8. l 10. 3 

MgO 4.8 0.5 1. 2 1. 9 l. 1 0.7 16. 0 3.5 4.4 

Cao 9. 3 0.3 1. 8 5. l 1. 0 1. 2 6 . 7 9.5 8 . 8 

Na 2o 3.4 5.0 5.3 5. 3 6.9 5. 7 3.0 4,3 4,3 

K 20 1 . 1 3.9 5. 1 3, 5 5. 1 4.5 0.90 1. 4 1. 5 

Ti02 2.32 o. 18 0.25 1.24 0.20 0.46 1. 44 1. 43 1. 74 

MnO 0. 18 0.04 0.06 0.22 0. 17 0.22 o. 19 0. 1 l 0. 16 

1. Phas e 4 basalt from unit A3 (No. 916)* 
2. Stage I sodic rhyolite (Rl) from central cone (No. 924) 
3. Stage I sodic rhyolite (R2) from central cone (No. 925) 
4. Phase 7 trachybasalt from unit C20 (No. 919) 
5. Stage III trachyte (Tl) from central cone (No. 922) 

6 . Stage III trachyte (T2) from central cone (No. 917) 
7. Phase 9 basalt from unit A24 (No. 920) 
8 . Phase 10 basalt from unit A2 7 (No. 921) 

9. Phase 10 basalt from unit A28 (No. 918) 

* Geo logical Survey of Canada, laboratory number. 

CHEMISTRY 

Discussion of the petrochemistry of the Edziza lavas is beyond the 
scope of this paper. The nine chemical analyses listed in Figur e 5 show the 
range of chemical variation within the Edziza pile and support the petrographic 
evidence for its alkaline affinity. A plot of total a lkalis versus silica (Fig. 6) 
indicates that the analyzed rocks fall we ll within the field of the alkali rock 
series (Kuno, 1968) and that they differ markedly from the calc alkaline trends 
of Mount Garibaldi (Mathews , 1958) and the high Cascades farther south 
(Kuno, 1969). 
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Generalized succession Phases present in 
stratigraphic sections 

Stage Lithology A, B, and C 

Rhyolite pumice 

IV 
Basalt from sate llit i c 10 
vents 

Trachyte and trachybasalt of 
the central cone of Mount 

III Edziza 

Basalt of upper shield 7, 8 , 9 

Rhyolite and trachyte flows, 
domes and pyroclasti c rocks 

II 
Trachybasalt flows 6 

Basalt of middle shield 
3, 4 , 5 

Rhyolite and trachyte 2 

lava and ash fl ows 
I 

Basalt of l ower shield 1 

Figure 7. Correlation chart showing relationship of the t en phases 
sampled in stratigraphic sections A , B , and C to the 
generalized succe ssion for the Edziza complex as a whole . 
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Plate II. Photograph of escarpment on the west side of Mount Edziza, 
showing location of section B. Low conical hill on plateau surface 
is a pile of phase 10 1 siderome lane tuff -br eccia and pillow lava. 

STRATIGRAPHY 

Radial valleys cut into the flanks of Mount Edziza expose strati
g raphi c sect ions of b oth the central dome and the basal shie ld part of the vol
c ano (Pl. II). Facies changes from the vent outward are very rapid. Thick 
lava flows and domes in the central part of the complex are r e pr e s e nted by 
thin ash laye rs on the flanks and conversely , thick glacial and fluvial d e p os its 
on the flanks of th e mountain may be complete l y abs e nt in the steep e r central 
part. In sele ct ing sections for study (Fig . 2) an attempt was made to com 
promise b e tween thes e two ext r eme s in order to ge t as complete a record of 
volcanism as p os sible and yet include the major glacial and flu v ial layer s 
which record natural breaks in the s equ ence o f vo lcani c e ruptions . 

The history of Mount Edziza may be divid e d into at l east four 
principal magmatic cycle s or "stage s" (Fig. 7). Each "stage " compris e s 
several dis c rete "phas e s" of e ruption from one or more vents. The products 
of a given "phas e " compris e an " assemblage " of c los e ly related cooling units. 
In this paper the term "phas e " is used in a time -stratigraphic s en s e to denote 
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all the products deposited during a given interval of time . Consecutive phas e s 
are numbered from oldest to young e st and dissimilar lava assemblages erupted 
during the same phase are d e signate d as sub-phases , 11 , 1 2 , etc . Individual 
units are numb e r e d consecutive ly from oldest to youngest in e ach stratigrahpic 
section and designated by section l ett e r and unit numb e r, Al , A2 , e t c . 

Details of the thr ee measured sections are pr e sented in Appe ndix I 
and shown diagrammati c ally in Figur e 8. Thicknesses were measured 
directly with a tape and elevations determined by a sensitive, surveying 
altimeter cor re c ted for diurnal change against a continuous recording 
barograph . 

Phas e 

The lavas of phase 1 which comprise th e basal s h ield of Mount 
Edziza , and Sp ectrum Rang e are an apparent l y uniform suc ce ssion o f rusty to 
dark reddish brown weathering columnar flows s e parated by thick mats of 
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loose, highly oxidized scoria. The fresh rock is medium grained to fine 
grained dark bluish grey basalt with a variable content of plagioclase and 
rarely pyroxene phenocrysts. The flows of the basal shield exhibit a system
atic upward increase in the content of plagioclase phenocrysts. In section B 
this trend is repeated three times, culminating in flows B6, BIO, and Bl4. 
The latter contains from 40 to 50 per cent plagioclase phenocrysts up to 3 
centimetres across and forms a persistent horizon marker along the entire 
western part of the complex. 

Except for the va riation in phenocrystic plagioclase the phase 1 
flows are remarkably uniform in their mineralogy and texture. Randomly 
oriented or crudely aligned euhedral to subhedral laths of labradorite, sparse 
euhedral to rounded crystals of olivine and granular magnetite are enclosed 
by clinopyroxene which, with the exceptions noted below, has the deep purple 
colour of titaniferous augite, Alkali feldspar, which may form up to 10 per 
cent of the total feldspar, is interstitial to all oth er minerals. Accessories 
are apatite, which is ubiquitous, and very small amounts of pale red spine!, 
A few flows exhibit minor variations . The basal flow of section B is anoma
lously rich in olivine . This is probably due to crystal settling since only the 
base of this very thick, c liff-forming unit could be reached for sampling. In 
flows B7 to Bl2 inclusive, the pyroxene is not as deeply pigmented as the 
purple titaniferous augite that characterizes the remainder of the assemblage. 
Moreover this relatively clear pyroxene tends to occur as small subhedral 
intergranular crystals rather than as ophitic plates. This difference may be 
due to differences in the cooling history rather than to differences in original 
composition. Flows containing the clear pyroxene also contain a high pro
portion of interstitial glass which is commonly charged with microlites of 
pyroxene and ilmenite and may have a bulk composition close to that of 
titanaugite. 

The phase 1 rocks are free from weathering products but most 
have undergone at l east some deuteric alteration. This is most apparent in 
the lower flows in which parts of the interstitial glass and pyroxene have been 
s electively replaced by c arbonate, hydrous iron oxides , and chlorophaeite . 
Alteration is patchy, being most intense around vesicles from which late mag
matic fluids have diffused outward into the surrounding rock. Many of the 
vesicles have been partly or completely filled with radiating clusters of 
aragonite, or lined with botryoidal encrustations of goethite . 

Phase 2 

This very compl ex assemblage is characterized by the alternation 
of basaltic lava flows with rhyolitic ash falls and ash flows. It is best pre
served in section B which contains , in addition to the primary volcanic pro
ducts, thick fluvial and glacial-fluvial deposits. The ash flows thin rapidly 
northward and, at section A, only a thin layer of fine white phase 2 ash 
separates the lowest basalt from pre-Edziza basement rocks. 

In section B the lower two pumice falls, Bl6 and B24, comprise 
white, unconsolidated pumiceous ash in which highly vesiculated fragments 
ar e well sorted and mostly less than 2 millimetres in diameter . Many 
exhibit e l ongate , spindle-shapes with very fine linear vesiculation. In addi
tion to pumice the ash contains from 10 to 25 per cent crystal fragments 
including sanidine, quartz, sodic plagioclase and a trace of aegirine. 

Units B27 and B29 , near the centre of the phase 2 pile, are highly 
welded ash flows (Pl. If) separated by a thin layer of fluvial gravel. Both 
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are prominent, orange-weathering, cliff-forming members with widely 
spaced, vertical jo.inting. Slight variations in the degree of welding suggest 
that the lower, thicker flow may be a composite of two cooling units. The 
base of 0oth ash flows is a densely welded, black, vitreous layer with prom
inent taxitic texture. This rests on a thin layer of air-fall pumice and grades 
upward into the moderately welded central part of the flow. The ash flows 
are characterized throughout by the presence of numerous lithic and crystal 
fragments, and by greatly attenuated lenticles of black, glassy obsidian. The 
latter vary from a few centimetres to more than 50 centimetres in length and 
from a few millimetres to 10 centimetres in thickness. Lithic fragments, 
from microscopic grains up to blocks 20 centimetres across, consist of 
cognate rhyolite fragments and accidental clasts of fine- grained basalt. 

Thin sections reveal that the bulk of the flows consist of small 
vitreous shards which, near the base, have been compl etely flattened and 
smeared out into flow layers. Throughout the remainder of the flow they are 
moderately compressed and welded, displaying a prominent taxitic banding 
that wraps· around lithic and crystal fragments as well as the larger fragments 
of porous, partly collapsed pumice. Crystalline material consists mainly of 
broken and euhedral crystals of sanidine, quartz, and sodic plagioclase. A 
few thin sections contain tiny crystals of aegirine. The vitreous black len
ticles are clear, structureless glass with sparse sanidine microlite s and tiny 
needles of aegirine. 

The uppermost phase 2 ash fall (B32) is fine, white , unconsolidated 
pumiceous ash, similar to the lower two ash falls (Bl 6 and B25), but with a 
much higher content of crystals. These include 1- to 2-millimetre euhedral 
prisms of the dark red sodic amphibole, aenigmatite, in addition to clear 
laths of sanidine, quartz, plagioclase, and a small amount of aegirine. 

The acidic, pyroclastic products of phase 2, alternate with rela
tively thin, but laterally extensive, basaltic flows (Bl8, B21 , B22, B23, B30, 
B31). These are very hard, dense, fine-grained flows with surfaces deeply 
stained by manganese and iron oxides. Their texture is distinctly trachytic. 
Oriented microlites of plagioclase and sparse microphenocrysts of olivine 
and titanaugite are surrounded by a granular mosaic of clear, pale green 
sodic augite and magnetite. 

Numerous fluvial deposits preserved between the flows indicate 
that eruptions during phase 2 were sporadic, and separated by long periods of 
quiescence. The thick gravel layer (unit Bl 7) that lies above the lower ash 
fall, consists almost entirely of cobbles and pebbles of white, porphyritic 
sanidine rhyolite, almost certainly derived from a dome or flow that accom
panied eruption of the underlying ash. Thus a long period of erosion must 
have intervened between the initial erupt ion of unit 16 and the next pulse of 
volcanic activity. Moreover the transport of well-rounded and sorted cobbles 
from the high central part of the mountain to their present position on its 
flanks indicates that the region was not covered by extensive glaciers at that 
time. 

Subsequent eruption of unit Bl 8 was accompanied by mud slides or 
lahars (unit Bl 9) suggesting that excessive meltwater from summit glaciers 
may have been generated by the eruption. 

Phase 3 

Phase 3 flows overlie the sodic trachybasalts and rhyolites of phase 
2. They are similar texturally and mineralogically to the lower basalts of 
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phase 1 and are considered to be the primary lavas in a new cycle of activity 
(stage II). Like the early basalts of stage I their texture is ophitic to sub
ophitic with randomly oriented laths of plagioclase and small granules of 
olivine surrounded by deep purple titanaugite. 

Phase 4 

Phase 4 flows are present in sections A and B but were not recog
nized in section C . They differ from the lavas of phase 3 in both their texture 
and mineralogy. The pyroxene is clear , pale green augite that occurs with 
magnetite as subhedral to euhedral grains between the fe ldspar laths. Micro
phenocrysts of olivine and strongly zoned titaniferous augite with pronounced 
hour - glass structure , are present in all thin sections and aegirine-augite 
occurs as a minor constituent in the uppermost flows. The progressive 
change in the character of the pyroxene from titanaugite to aegirine - augite 
suggests that phase 3 and 4 basalts are closely related and that both may be 
products of a single magma series that fractionated to produce increasingly 
alkaline lavas. 

Phase 5 

In sections A and B , phase 5 lavas are underlain by layers of 
glacial till (Al3 - B45) and overlain by fluvial sand and gravel (Al 9 - B50) . In 
section C the lower contact is covered by a thick layer of gl acial till and 
glacial - fluvial gravel overlies the uppermost phase 5 flow . Both units ClZ 
and B45 contain boulders that are not indigenous to the volcano and must have 
been transported for many miles by glacier ice. Moreover , the gravels 
associated with the till of unit Cl 2 contain numerous obsidian pebbles that can 
be traced to their source in nearby rhyolite flows . The latter have yielded 
K-Ar and fission track ages of 1 . 16 and 0. 9 m . y . respectively . Thus both 
the age dates and the evidence of glaciation support a Pleistocene age. 

The phase 5 flows are character i stically thin and highly vesicular. 
Joints are closely spaced, either random or crudely colunlllar and the sur
face is deep l y stained with iron and manganese oxides . The fresh rock is 
pale grey basalt with tiny flecks of pale yellow limonite. Most thin sections 
show the texture to be diktytaxitic . Euhedral laths of p l agioclase surround 
and project into numerous microscopic voids which are lined with a very thin 
film of hydrous iron oxide. Highly titaniferous augite forms ophitic to sub
ophitic plates that enclose both plagioclase and magnetite . 

Phase 6 

Only one phase 6 flow (AZO) is present in the measured sections , 
however , it represents an important episode of activity during which numer
ous thick flows of trachybasalt, trachyte , and several large domes of sodic 
rhyolite were extruded in the central part of the complex. Unit AZO is more 
basic than most of the lavas erupted during this phase and , as a result, it 
had sufficient mobility to flow acres s the surface of the shield as far west as 
section A. It is a highly porphyritic alkaline basalt containing more than 
20 per cent large plagioclase phenocrysts up to 4 cm long. These are com
monly unzoned sodic l abradorite except for a thin outer rim that changes to 
potash andesine. Sparse phenocrysts of iddingsite are pseudomorphous after 
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olivine. The groundmass comprises oriented laths of sodic plagioclase, 
ragged clusters of pale green sodic pyroxene and granules of magnetite. 

The more typical trachybasalts, trachytes and rhyolites of phase 6 , 
were relatively viscous and did not spread far enough from their source to 
reach the positions of the measured sections. Specimens R1 and Rz (Appendix 
II, pt. 2), from the central cone of Edziza, are typical of the phase 6 rhyolite. 
Phenocrysts of sanidine, sodic plagioclase and aegirine-augite are enclosed 
in a fine-grained matrix of plagioclase, quartz, aegirine, arfvedsonite, 
aenigmatite and titaniferous magnetite. 

Phase 7 

The products of phase 7 occur in section C as irregular flows of 
basalt and trachybasalt associated with a high proportion of clinker and 
coarse tephra. They rest on a thick layer of glacial till and glacial -fluvial 
material (ClZ) and are overlain by a thick, partly covered recessive unit 
that appears to be mainly fine basaltic ash and cinders. The rock is charac 
teristically porphyritic, with plagioclase and augite phenocrysts surrounded 
by ragged laths of plagioclase in a dark mesostasis highly charged with mag
netite granules. Plagioclase phenocrysts are most abundant (up to 35 per 
cent) in the lowermost flows (Cl 3, Cl4, and Cl 5). Phenocrysts in these 
lower flows are unzoned or moderately zoned, however, the compl exity and 
range of zoning in both the groundmass and phenocrystic feldspar increases 
upward and, in the uppermost flows (CZO, CZl, and CZZ) all of the plagioclase 
crystals have compl ex oscillatory zoning over a total range of An6o to An30. 
Between these two extremes , in units Cl 6 to Cl 9, the phenocrysts are deeply 
embayed and exhibit compl ex penetrative replacement by more sodic plagio
clase. Pale brown augite occurs throughout as small (1 to 2 millimetres) 
euhedra. 

In section A, a single flow (AZZ) occupies approximatel y the same 
stratigraphic position as units Cl3 to CZZ . It is a pale green trachybasalt 
with prominent platy flow cleavage along which the rock breaks to a lustrous 
surface resembling phyllite. If it is part of the same episode of volcanicity 
then it must be a late, more alkaline phase, that issued from a different vent 
than units Cl3 to CZZ. 

Phase 8 

Flows assigned to this phase are widely distributed throughout the 
Mount Edziza compl ex but nowhere do they form thick or extensive piles. 
They probably issued from several separate vents all of which were active 
during the same polarity epoch. The rock is a characteristic pale grey
weathering basalt with a high content of magnetite in the matrix and a rela
tively high content of titanaugite and olivine phenocrysts. Many of the flows 
have a picritic layer at the base and a few contain o livine nodu l es. 

Phase 9 

Phase 9 flows we~e found only in section C. The lower flow, CZ6, 
has the glassy texture and closely spaced three dimensional polygonal jointing 
characteristic of a quenched, subaqueous flow. The upper members, C27 to 
CZ9, are very irregular basalt flows associated with coarse tephra including 
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large bombs and spatter which suggest a nearby source, The texture is dis
tinctive. Randomly oriented laths of labradorit e are surrounded by a glassy 
mesostasis containing tiny clear green pyroxene euhedra and grains of 
magnetite. 

Phase 10 

Phase 10 lavas issued from a large number of satellitic vents 
around the periphery of the main cone of Mount Edziza. The earliest activity 
(subphase lOi) was contemporaneous with a period of extensive alpine glacia 
tion and many of the products are characteristic of subglacial eruptions . The 
thin, irregular, glassy flow tongues and thick piles of sideromelane tuff
breccia of unit C30 and the pillow breccia and crudely stratified sideromelane 
tuff-breccia of B52 and B53 are obvious products of subaqueous eruption. 
The rock is very fine grained to glassy basalt containing fairly abundant 
phenocrysts of plagioclase and a few of olivine and pyroxene. In addition all 
members of this sequence contain a few 1- to 10-centimetre fragmen~s or 
lenticles of partly fused, medium-grained rock resembling granodiorite. 
Units C31 and C32 are products of sub-aerial eruption but are included with 
phase 10 because they contain such granitic clasts. It is probable that these 
two units were deposited on a lo cal pile that emerged above the ice leve l. 

Phase 10 activity postdates the more recent advance of alpine 
glaciers . The clinkery flow surfaces, cinder cones , and ash beds have been 
little altered by erosion (Pl. III). They comprise black, highly vesicular, 
moderately porphyritic basalt with small phenocrysts of plagioclase, pyroxene 
and olivine, Samples A27 and A28, from closely related cooling units near 
the south end of Buckley Lake, are typical of the group . Complexly twinned 
and strongly zoned plagioclase, euhedral crystals of titanaugite and olivine 
form phenocrysts in a very fine grained matrix of the same minerals plus 
abundant magnetite granules. 

RADIOMETRIC DATING 

At the time of writing only a few of several planne d radiometric 
age determinations had been completed by the G eological Survey of Canada 
isotope laboratories. 

Five preliminary whole rock K/ Ar determinations on basalts and 
rhyolites of stages 1and2 give ages ranging from 4.9 to 6.1 m.y. Three K/Ar 
rock dates on a single sample of phase 5 basalt give values of 3. 0±0. 8 m. y., 
4. 6 ±1.4 m.y., and 4.1±1.1 m.y., with the latter considered to be the most 
accurate, giving a mean value of 4. 0 ± 0. 6 m. y. Two K/ Ar whole rock dates 
on a single sample of obsidian from a flow correlative with clasts in unit C12 
give values of 1.14 ±0.14 m.y. and 1.19 ±0.13 m.y. with the former consid 
ered to be more accurate, giving a mean value of 1. 16 ± 0. 06 m. y. 
(R.W. Wanless, pers. comm., 1968). 

A radiocarbon age of 1340±130 years before present was obtained 
on charred twigs from a tundra preserved beneath coarse tephra related to 
unit A27 (Lowdon ~ 2l_., 1967). 

Fission track ages on several samples of Edziza glass have been 
determined by F. Aumento (pers. comm.). One of these, an obsidian equiv
alent to clasts in Cl2 unit, gives an age of 0. 96 to 0. 96 m. y. and thus agrees 
well with the K/ Ar age on the same material. 
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Plate III. Eve Cone and blocky, phase 102 lava flows on the northwestern 
flank of Mount Edziza. Buckl ey Lake in background. 
GSC photo 202468. 

PALEO MAGNETISM 

Reversals in the earth ' s magnetic field polarity have been recorded 
and dated for the past 10 m. y. with considerable accuracy, using a combina
tion of terrestrial lava flows, sea floor sediments, and oceanic magnetic 
profiles . (Cox and Dalrymple, 1967; Heirtzler E al., 1968; Cox, 1969) . Thus 
the magnetic polarity profile of a lava sequence such as Mount Edziza can be 
useful in cor r elation and dating espe cially when used in conjunction with a 
few radiometric ages . The geomagnetic polarity profil e and numbering 
system for the magnetozones used as the standard for this study (Fi g. 7) is 
taken from Cox (196 8 ). 
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Paleomagneti c polarity profil e s were d etermin e d for each of the 
thr ee m e asured sections of Edziza lavas , App endix III. These are plotted 
with the stratigraphic data in Figur e 8 and st e r eographic pl ots of individual 
unit m ean r e mane nc e vec tors are shown in Figur e 9. 

Sampling and Laboratory Procedure 

Four or more individually oriented co r es were collect e d from each 
of 91 fl ow units, using a portable diamond drill. The co r e s were or i ented t o 
within about 2 ° of arc by a sun compass and/ or by topographic trian gulation 
using a Brunton compass and adjacent mountain p eaks. With a few exceptions , 
two cylindrical specimens were c ut with dimensions of 1 1/4" diameter and 
1 3/1 6" h e ight fr om each co r e . A total of 405 co r es y i e ldin g 75 6 specimen s 
we r e collected. 

The natural remane nt magne ti z ation (NRM) o f e a c h spec im en wa s 
measur e d using an automat ed biastatic magne t ome t e r which is accurate t o 
within 1. 0 ° of arc for a r e manence int ensity of 1 x lo- 6 emu / cc o r g r e ate r 
(Laroche lle and Christie , 1967). One spec ime n of ave rage NRM direction 
and intensity from each unit was demagnetized ste pwis e in p eak a lt e rnating 
fi e ld (AF) inte nsitie s of 25, 50, 75, 100, 200, 300, 400 and 800 oersteds 
using an AF demagnetization equipment described by Larochelle and Black 
(19 6 5). For these spe cime ns, the succe ssiv e c han ge in r emanenc e dir ec tion 
and intensity afte r e ach demagnetization step w as plotted, and t h e stability 
ind ex (Tarling and Symons, 1967) was calculate d. D e p e nding on the plots and 
indice s, the rest of the sp ec im e ns were d emagneti zed at 200 o r 300 oe rsteds. 

Data S e l ection 

In order to assure reliable m ean site or p o lar ity zone r eman e n ce 
dir ections, unreliabl e data was filt e r ed out and r eject ed. To this end, the 
followin g s equence of tests were applied: 

A) A co r e was r e j ec t e d if its NRM pr oved too weak in intensi t y 
(< 5 x 1o-7 emu/ cc ) in r e lation to th e magnetometer nois e 
l evel to b e r e liably m e asur e d within 2 ° of arc . 

B) A core was r eject e d if its remanence aft e r AF dema gn e tiza 
tion proved too weak to be m easur ed r e liably ( < 5 x 1o-7 

emu / cc ). 

C) A core was r e j ec t e d as unreliable becaus e of possible r ema
nence instability or inhomogeneity i f the angle 0 between the 
remanence directions of its two specim e ns exceed ed 23 ° which 
corresponds to a minimum with core precision e stimate k 
(Fishe r, 1953) of 25 or greater . 

D) A co r e r e pre sente d by a sin gl e sp ec ime n was rej ected as 
unr e liabl e if its r e manence direction deviated by more than 
th e angular standard deviation (A. S. D.) (Laro c h e ll e , 1968) 
o f the r e maining co r e s from the unit, or if the stability index 
SI for the unit fe ll b e l ow the lowe r limit for the stab l e range 
of 2. 5 . 
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E) A core wa~ rejected if it had an abnormally intense remanence 
( > 1 x io- emu / cc) which could be indicative of a lightning
induced remanence component . 

F) A core - and therefore the unit - was rejected if it was the 
sole remaining reliable core from the unit. 

Using the mean remanence direction for each core and giving each acceptabl e 
core unit weight , the unit mean remanence direction was calculated along 
with its precision estimate and the radius of its cone of 95% confidence °'95 
(Larochelle, 1968). 

G) If the values of a 95 exceeded 10 ° for a unit with 3 or more 
co res, then one core was rejected if the divergence of its 
remanence direction from the mean direction of the remain
ing cores exceeded three times the A. S. D. from the mean 
direction; the unit mean statistics were then recalculated. 

H) If the value of k falls below 12 for a unit, then the unit was 
considered metastably or inhomogeneous l y magnetized, 

A detailed listing of rejected cores and of the acceptable remanence data is 
given in Appendix III. 

In practice, criteria A, B, E , and F did not l ead to the rejection of 
any cores . Criterion C led to the rejection of 27 cores including all 12 from 
3 units. Criterion D l ed to the rejection of 20 single - specimen cores which 
are, nevertheless, grouped in remanence direction about the overall mean 
direction for the Edziza flows. Criterion G l ed to the rejection of a further 
18 cores whos e remanence directions are randomly scattered about the over
all mean direction. Thus 16 per cent of the cores are considered to give 
unreliable measures of the true remanence direction. While the criteria are 
probably too severe, the r emanence direction and polarity determined for any 
surviving unit becomes highly reliable. The polarity of units failing to meet 
these 3 rejection requirements is obvious in every case , so all polarity deter
minations have been included in Figure 8 . 

Giving each of the 84 valid unit mean remanence directions unit 
weight , the mean remanence direction for units with normal polarity is as 
expected nearly antiparallel to those with reversed polarity (Appendix III, 
pt . 2) . After rotating the reversed remanence directions to normal polarity, 
the overall Mount Edziza volcanic complex mean remanence direction gives 
a pole position nearly coincident with the present geographi c pole . This 
result agrees w ith the known position for the Upper Tertiary paleomagnetic 
field (Wils on, 1971) and w ith the expected result for a time -average pole 
position for the past 6 m . y. (Fi g . 10). 

CORRELATION 

The available geochronological data for the Mount Edziza volcani c 
complex are summarized in Figure 8 , along with the interpreted correla 
tion. In Figure 9 the remanence direction of each unit is shown schematically 
within this same correlation framework. It is apparent that there is good 
correspondence between the paleomagnetic events and th e stratigraphic sub
divisions based on geol ogy and petrography. It is also apparent that the 
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STRATIGRAPHIC SECTIONS 

Correlation of paleomagnetic data b etween s ec tions. The 
c ircl es represent Schmidt stereographic projections for 
inclinations greate r than 50°. A separate projection is 
provided for e ach phas e o f volcanism whi ch shows its unit 
mean r emanence directions . R emanenc e v e ctors w ith 
normal (+v e ) downward and reversed ( - ve) upward inclina 
tions are shown as circles and crosses r espective l y . 
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"300°W 

Figur e 10. Proj ection of northe rn hemisphere abov e latitude 50° N. 
The square is the Mount Edziza sampling site . The circle 
is the pole position for the 84 lava flows as given in App endix 
III part 2 along with its oval of 95% confid e nc e . The triangl e 
is the earth's pr e s e nt north magnetic pole . 

structure and stratigraphy of Mount Edziza are much mor e complex than that 
of a single, symmetrical cone. Mapping done subsequent to the paleomag 
netic sampling has shown that the pr e sent cone and c rater are very young 
features, supe rimpo s ed on the e rod ed r emnants of at least thr ee older vo l
canic piles. The three measured sections, chosen symmetrically with r e spect 
to the present centra l crater thus includ e vo l canic and intravolcanic deposits 
laid down during at l e ast four major cycles of volcanicity . Mor eove r, the 
shifting position of eruptive centres with time and rapid e rosion during periods 
of dormancy have combined to l e ave a fragm entary record that is only partly 
pr e served in any one section. 

The ten phases of activity for which a r ecord is pr e s e rv e d in the 
m e asured s ections represent only a small fra c tion of the total number of 
pulses of activity. Their r e l ationship to a general i zed succession for the 
entir e complex is shown in Figure 7. 
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Correlation with the paleomagnetic time scale is controlled mainly 
by the radiometric age dates. The 4 . 9 to 6. 1 m . y. ages for phase 1 and 2 
basalt and rhyolite and the 4 . 0 to 4. 3 m. y. age of phase 4 basalt place fairly 
rigid limits on the phase 4 and older rocks. In Figure 8 the normally mag 
netized flows of subphase 11 are assigned to magnetozone 14 (ea. 5. 8 to 6.1 
m. y. ). If we assume that no younger polarity subzones are missing in the 
stratigraphic columns then the upper phase 4 basalts must have been erupted 
during polarity event 9 (ea. 3 . 9 to 4. 1 m . y . ). This is in good agreement with 
the K/Ar ages of 4. 0 to 4. 3 m . y . on basalt of the phase 4 assemblage . 

The 1.16 m. y. age on rhyolite flows that contributed clasts to unit 
Cl2 places a maximum age on phase 6 and younger assemblages . Glacial 
tills and subglacial hyaloclastites in that part of the section suggest a 
Pleistocene age which is compatible with the paleomagnetic and radiometric 
age data. 

Phase 10 flows clearly belong to the geologic Recent or polarity 
event 1 . The predominantly subglacial products of phase 10 , were probably 
erupted during a major readvance of alpine glaciers, 2, 600 to 2, 800 years 
B . P . , that followed the post-Wisconsin retreat (Porter and Denton, 1967) . 

DISCUSSION 

The paleomagnetic polarity profiles and radiometric ages indicate 
that Mount Edziza has erupted periodically for at least the last six million 
years . The remanence directions of individual units erupted during any given 
phase tend to be closely clustered whereas there is considerable divergence 
of direction and polarity between phases (Fig. 9). This suggests that several 
flows were produced in rapid succession during sporadic bursts of activity 
and that relatively long periods of quiescence , during which the magnetic pole 
shifted or changed po larity , commonly intervened between episodes of activity. 
Thus the otherwise similar flows of subphases 11 , 12 , 13 , and 14 were clearly 
erupted in four separate pu l ses separated by sufficient time for the earth's 
magnetic field to change polarity . With the exception of phase 2 all subse
quent phases show a similar close grouping of unit mean remanence directions. 
Divergence in the directions of phase 2 rocks is consistent with the diversity 
of rock types and the presence of thick fluvial horizons , both of which indi 
cate that phase 2 spanned a considerable interval of time . 

Throughout its long history Mount Edziza has yielded a remarkably 
uniform primary magma. A l kali olivine basalt is by far the most abundant 
and most widely distributed material within the Edziza pile , and through 
fractional crystallization, it has given rise to the relatively small volume of 
associated trachyte and rhyo l ite . The production of primary basal t occurred 
in four successive stages of diminishing volume. These began about 6 m . y . , 
5 m . y., 1 m . y ., and 0 . 5 m . y . B . P. Basalt produced during any given stage 
may display minor textural and mineralogical variations that are helpful for 
local corre l ation but of no regional significance . Similarly acid lava erupted 
during phases 5 and 8 appears to be unique to Mount Edziza, the products of 
fractionation in local magma chambers rather than progressive change in the 
character of regional volcanicity . In this respect it is significant that basalt 
erupted alternately with rhyolite during phase 5 is mineralogically similar to 
basalt throughout the remainder of the pil e . 

Mount Edziza is typical of a large number of volcanoes that lie 
along the eastern margin of the Coast Geanticline . A l though the otpers have 
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not been studied in detail, random specimens from many of them indicate 
that alkali o li v in e basalt is the characteristic magma type of the r egion . It 
probably reflects a fundamental style of tectonism that has persisted in the 
northwestern Cordill era throughout Late Tertiary and Quaternary time . The 
alkaline to peralkaline nature of the Edziza lavas is analogous to rocks of the 
Afar depression of east Africa, where peralkaline volcanism is related to 
crustal separation along the rift - in - rift axis of the R ed Sea and Gulf of Aden 
(Barbe ri~ a l., 1972). Moreover the distribution of Mount Edziza and neigh 
bouring volcanoes along a north - south zone of block faulting suggests that the 
lava ascended along tension fractures. These may ha ve formed in response 
to right lateral movement on northwesterly trending transcurrent faults at 
the continenta l margin (Souther, 1970). Such movement is known to have 
taken place along the Fairweather and related faults (Page , 1969) during 
approximately the same interval of time that Mount Edziza evolved . 
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APPENDIX 

Description of Stratigraphic S ections 

Basalt flow; rough clinkery surface with prominent 
troughs and lava l evee s; medium grey, black weathering ; 
ves i cular; moderately porphyritic w ith 2 to 5 mm ragged 
phenocrysts of clear white feldspar and spars e 1 to 3 mm 
phenocrysts of olivine and pyroxene. 

Basalt fl ow; same as above . 

Trachybasalt intracanyon flow; medium grey , light grey 
weath er in g ; l arge diameter , well - developed columns and 
prominent horizontal , platy fl ow cleavage; sparse pheno 
crysts of tabular f e ldspar to 1 cm. 

Colluvium; we ll-round ed fluvial gra ve l in a grey earthy 
matrix . 

Basalt flow; m edium grey, brown weathering; random, 
irr egular jointing , coarsely porphyritic with abundant 
p la gioclas e phcnoc rysts up to 2 cm in diameter and 
olivine and pyroxene phenoc rysts up to 5 mm in diameter. 

F luvial laye r; well -r ounded and sorted boulders and 
cobbl es of l oca ll y derived rocks in a sandy, hematite 
stained matrix. 

T r achybasalt flow, light g r een ish g r ey , g r een weathering ; 
small well-devel oped co lumns , prominent horizontal 
platy joints and flow structure; p l anar alignment of g round
mass fe ldspar and sparse 3 t o 4 mm t abular feldspar 
phenocrysts give t he roc k a distinctive laminated fabric 
and lu s tr ous surface resembling phyll ite . 
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Colluvium; unsort ed , well -rounded fluvial boulders and 
pebbles mixed with angular rock fra gments in an earth y 
to sandy unconsolidate d matrix . 

Basalt flow, medium grey , rusty weath e ring; widely 
spaced irr egular polygonal jointing; coarsel y porphyritic 
with clear , tabular fe ld spar phenocrysts forming 20 to 
40 per cent of rock. 

Basalti c scoria, brick red , unwelded, l oo s e ly compacted 
bombs and lapilli ; l ower part contains well-rounded, 
hematite -s tained fluvi<J-1 bould e rs in a r ed earthy matrix . 

Basalt flows; four thin, closely related flows s eparated 
by thin laye rs of loosely we ld ed scoria; except for s h ort 
co lumns at the top of each fl ow the unit is randomly 
jointed; medium grey , non - porphyritic , highly vesicula r . 

Basaltic scoria; loose, unw e ld ed bombs and lapilli. 

Basalt fl ow, li ght grey, grey weather ing; c rud e , irreg
ular columns; high ly ves i cu l ar fine grained w ith spars e 
tabular feldspar pheno crysts up to 1 c m across . 

Basaltic s co ria, weld e d spatter , bombs and lapilli, brick 
r e d, highly oxidiz ed. 

Basalt flo w , dark b luish grey , rusty weathe ring well
d eve l oped columnar jo inting ; fine-grained dense ro ck with 
15 % feldspar ph enocrysts up t o 2 cm. 

Glacial till, unsorted and unstratifi ed b ou ld e rs and 
cobbl e s in a compacted sandy clay matrix; includ es rocks 
that are not indiginous to the volcano. 
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Basaltic scoria and thin discontinuous flow tongues; 
mainly highly vesicular, oxidized cinders and unwelded 
clinker; flows are dark grey, highly vesicular, randomly 
jointed , spheroidal-weatherin g basalt. 

Basalt flow; dark bluish grey, r e ddish brown-weathe ring; 
well -deve l oped short thick columns and prominent hori
zontal fluidal stru cture and platy flow cleavage; fin e 
grained with sparse 2 to 4 cm phenocrysts of clear 
plagioclas e and rare carbonate amygdules. 

Basalt flow; medium grey, light grey weathering, well
developed long thin columns , prominent horizontal flow 
cleavage , fine grained, non-porphyritic. 

Basaltic scoria; unwe lded, limonite staine d cinders and 
clinker . 

Basalt flow; m e dium grey, rusty weathering; random, 
poo rly develope d jointing, fin e grained , non-porphyritic, 
with a few small cavities partly filled with aragonite and 
goethite . 

Basalt flow; light bluish grey , rusty weathering; well
developed thin columns, fine grained with sparse 2 to 5 
mm tabular phe nocrysts of plagioclas e . 

Basalti c scoria; unwelded, limonite - stained cinders and 
clinke r. 

Basalt flow; black, rusty weathering; small, well
d eve l oped columns; fine grained to glassy, non
porphyritic; upp e r part of flow contains aragonite filled 
cavities . 
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Covered; recessive unit 

Basalt flow; medium grey , rusty weathering; well 
developed columns radiate out ward from a central mass
ive core ; fine grained t o glassy, hard, brittle rock w ith 
sparse phenocrysts of clear tabular plagioclase to 1 cm. 

Covered; recessive unit. 

Basalt flow; medium grey, rusty weathering; well 
developed curvi - columnar joints arranged in fans and 
rosettes; lowe r part of flow is dense, fine grained, non
porphyritic, upper part is hi ghly vesicular containing 
voids up to 5 cm across filled with radial clusters of 
aragonite crystals or lined w ith botryoidal goethite . 

Base of section: contact with underlying Tertiary 
congl omerate covered by thin layer of white ash. 
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Basaltic hyaloclastite ; well - be dd e d , ye llowish brown 
palagonite tuff fra gments , mainl y l e ss than 1 cm but 
some beds conta in angular chunks of vesicula r glassy 
basalt from 5 to 20 cm; l oose l y welded . 

Basaltic h yal oclastite ; pillow br ecc ia comprising gran 
ular palagonite tuff e nclosing wedge - shaped fra gm ents 
of highly vesicular pillows and a f ew whol e pillows of 
black glassy basalt with small white f e ldspar phenoc r ys ts; 
nume r ous 2 to 10 cm accid ental inclusions of whit e , 
partly fus e d gr an itic rock. 

Basalt fl ow; li ght grey , li gh t green weathering ; small 
well-devel oped columns, prominent horizontal platy 
joints and fl ow struc tur e ; fine grained w ith numerous 
phe nocrysts o f pyroxene and small tabular feldspars . 

Colluvium, well-rounded flu vial gra ve l in a sandy, 
h e matite- stained matr ix . 

Basalt flow ; light brownish g rey, ye llowish brown 
wea ther ing ; short thick columns n e ar base ; entire fl ow 
hi ghly ve sicular, pipe ve sicle s at bas e , upper part con
tains irregular c a vit i e s up to 10 cm across; fin e grained , 
non - porphyritic . 

Basalt fl ow; same as unit 49 . 

Basalt fl ow; same as unit 49. 

Basalt flo w ; same as unit 49. 
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Glacial till; unsorted h ematite -stained cobbl es and 
b oulder s up to 18 inches in diameter in a grey, silty 
clay matrix, boulders are mainly Edziza basalt but o l der 
volcanic rocks and graniti c rocks are also present; 
upp er half of unit contains abundant brick red basaltic 
ash and fine lapilli. 

Basalt flo w ; bluish grey , brown speroidal weath ering ; 
short thick columns ; fine g rained with sparse , clear 
feldspar phenocrysts up to 1 cm across. 

Basalt fl ow; medium bluish grey, rusty weathering ; short 
thick columns at base ; fine grained w ith sparse , clear 
f e ldspar phenocrysts up to 1 cm across . 

Basalt flow ; med ium b lui sh grey , lustrous brown weath er 
ing; l ower three feet s l aggy, porous clinker, central part 
dense columnar jointed lava w ith few vesicles , upp er 
two feet hi ghly vesicul ar; fin e gra ined moderately 
porphyritic with clear tabular feldspar phenocrysts from 
1 to 2 cm long. 

Basalt flow; medium grey, rusty weatherin g ; crude polyg 
onal jointing ; vesicular throughout ; fine g rained , moder 
ate l y porphyritic with abundant tabular fe l dspar ph eno
crysts up to 2 cm a c ross. 

Basaltic scoria ; brick r ed , unwe lded bombs and lapilli . 

Basalt fl ow ; bluish grey , lu strous brown weathering ; 
well - developed co lumns with a tendency to spheroidal 
weathering; fine gra ined with sparse tabular 2 to 10 mm 
phenocrysts of clear feldspar and small g l omeroporphy 
ritic clusters of fe ldspar a nd pyroxene. 
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Basaltic lapilli ash; brick r e d , loos e ly welded , c rude ly 
stratifie d . 

Basalt flow; bluish grey , rusty weathering; long, per 
f ec tly dev e loped columns; fin e grained , slightly porphy 
riti c , with spars e ph enocrysts of cl e ar tabular fe ldspar. 

Basalt flow; bluish grey , r eddish brown weathering; 
poorly d eveloped columns at base, random jointing in 
upp e r part; fin e grained , highly porphyritic with 20 t o 
50 p e r cent cle ar , tabular feldspar phenocrysts from 
2 to 4 cm across. 

Basal t flow; m e dium grey, black to rusty weathering; 
s h ort columns about 10 inches in diameter; highly vesic
ular throughout with prominent subhorizontal vesicle 
laye rs ; all joints and cavities dee ply stained with F e - Mn 
oxides ; fin e grained, non - p o rphyriti c ; bas e r e sts on 
h ematite - stained flu vial p e bbl e s of Edziza basalt in a 
sandy matrix. 

Basalt flow; same as unit 35 . 

Basalt flow; b luish grey , lustrous brown- weathering; 
short , poorly d eve l oped spheroidal -we ath e r e d columns; 
fin e grained with spars e very thin tabular phenocrysts 
of plagioclas e from 1 to 3 cm long. 

Rhyolitic ash fall ; white , unwe ld e d pumiceous ash con 
taining from 10 to 20 % 5- to 10 - mm tabular plagioclase 
crystals and a few small euhedra l prisms of amphibole . 



Section B (cont'd) 
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B28 15 1043 
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B25 20 918 

B24 81 898 
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Basalt flow; blue grey, brown weathering; poorly devel
oped columns at base, random joints in upper part; very 
fine grained to glass y , non-porphyritic. 

Basalt flow; dark grey to black, dark brown weathering; 
random blocky jointing; very fine grained to glassy , 
non-porphyritic. 

Rhyolitic ash flow; pale grey with lenses of black 
porphyritic glass from 10 to 50 cm long; light ye llow 
weathering; highly welded pumiceous matrix surrounds 
numerous crystal and lithi c fragments. 

Fluvial grave l; hematite-stained pebbles and boulders of 
Edziza lavas in a red earth y matrix. 

Rhyolitic ash flow; upper part pale grey, base black, 
light yellow to orange weathering; highly welded pumi

ceous matrix surrounds numerous crys tal and lithic 
fragments. Includes at least two cooling units. 

Flu via l grave l; well- sorted pebbles and boulders of 
mixed volcanic rocks in a sandy matrix containing a high 
proportion of pumiceous ash. 

Glacial fluvial; lower half unsorted, randomly oriented 
cobb l es and boulders in a sandy clay matrix; upper half, 
well-sorted and stratified fluvial gravel compr ising well
rounded pebbles from 1 to 10 cm in diameter, 

Pumiceous ash fall; fine, white , unwelded ash containing 
10 to 20% clear feldspar crystals and a trace of magnetite. 



Section B (cont'd) 

c::: 
8. 
'"'" z 
0 

B23 

B22 

B21 

B20 

Bl 9 

Bl 8 

B17 . 

B16 

>-3 
::>"' 
~· 
(l 
?;"" 
::i 
(i) 
Ul 
Ul 

(in ? ) (in ? ) 

20 817 

10 7 97 

11 787 

15 776 

33 761 

8 728 

76 720 

61 644 

- 34 -

Basalt flow; dark grey to black, dark brown weathering, 
poorly developed columns; ve r y fine grained , hard, 
brittle, non-porphyritic. 

Basalt flow; same as unit 23 . 

Basalt flow; same as unit 23 . 

Fluvial gravel ; coarse, unsorted gravel at base, grading 
upward into fine , laminated ashy beds; yellow weathering , 
poorly indurated. 

Lahar; randomly oriented, angular and a few rounded 
clasts of mainly basalt in a brownish yellow ashy matrix; 
includes blocks up to one metre across , also pockets 
and streaks of black as well as oxidized basaltic cinders; 
upper part shows evidence of reworking . 

Basalt flow; medium grey, dark brown weathering; 
random jointing , much infolded scoria, numerous 
e llipti cal and irregular gas holes up to 30 cm across 
lined1with botryoidal iron oxides, zeolites , and 
aragonite; fine grained, non - porphyritic. 

Fluvial layer; well-rounded and stratified pebbles and 
cobbles of white, porphyritic rhyolite in a white ashy 
matrix. 

Pumiceous ash fall; white , white to light yellow weathering, 
very fin e grained, unwelded ash containing a few small 
feldspar crystals . 



Section B (cont'd) 
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Basalt flow; medium grey, reddish brown weathering, 
large diameter crudely developed columns ; medium 
grained , non-porphyritic. 

Basalt flow; medium grey with prominent amber co loured 
phenocrysts, r eddish brown weathering; widely spaced 
irregular jointing; highly porphyritic, containing 30 to 
50% clear to pale yellow, tabular feldspar phenocrysts 
from 5 mm to 3 cm across. 

Basalt; mainly scoria and lightly welded flow breccia; 
centra l part is porphyritic lava similar to unit 14. 

Basalt flow; lustrous blue grey, brown weathering; short, 
poorly developed columns; much infolded scoria at base; 
fine grained , moderately porphyritic, containing 10 to 
l 5o/o clear feldspar phenocrysts from 3 to 10 mm across. 

Basalt flow; same as unit 12. 

Basalt flow; same as unit 12. 

Basalt flow; same as unit 12 . 

Basalt flow; same as unit 12. 

Basalt flow; lustr ous blue grey, brown weathering; irreg
ular, poorly developed columns; fine grained with less 
than 1 o/o phenocrysts of clear feldspar. 
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Section B (cont'd) 

z 
0 

B6 10 

B5 27 

B4 55 

B3 106 

B2 12 

Bl 105 

315 Basalt flow; lustrous blu e grey, rusty brown weathering; 
random, blocky jointing; highly porphyriti c , containing 
30 to 50% cl ear to pale y e llow feldspar phe n ocrysts from 
1/2 to 3 c m a cross. 

305 Basalt flow; lus trous b lu e grey, brown weathering; lowe r 
part massive lava, uppe r part comprises thin lava l en s es 
mixed with po c k e ts of scoria; fin e grained with sparse 
phe nocrysts of cle ar feldspar from 2 to 1 0 mm long. 

278 Basalt flow; lustrous blu e grey, brown weathering ; well
deve lope d columns; fine grained with spars e phenocrysts 
of cl ear, tabular f e ldspar up to 3 c m long oriented in 
horizontal flow laye rs. 

223 

117 

105 

Basalt fl ow; same as unit 4. 

Basalt flow; same as unit 4. 

Basalt flow; lustrous very dark grey , black weathering; 
long slender, curvicolumnar columns; fin e grained with 
l ess than 1 % clear feldspar phe nocrysts up to 5 mm long . 

Bas e of section: Unit 1 rests dir ectly on folded Upper 
Jurassic mudsto n e . 
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Basalt flow; light grey, light grey weathering, widely 
spaced irr egular jointing; fine grained matrix, sparse 
phenocrysts and small crystal aggregates of plagioclase , 
olivine and pyroxe ne, acc idental clasts of granitic rocks . 

1073 Basaltic scoria; brick red, slightly we lded cinders and 
lapilli. 

1054 Basalt flows and tuff-breccia; black, blac k weathering; 
very fine grained to glassy with perfectly oriented 2 to 
4 mm tabular plagioclase phenocrysts; unit is c haracter
ized by highly irregular flow tongues , lava tubes and 
isolated masses of basalt surround e d by black, glassy 
tuff - breccia; small, polygonal co lumns , perfectly 
developed in the lava ar e always perpe ndicular to con 
tacts with the e nclosing tuff - breccia and to the smooth 
glassy inner surfac e s of la va tubes; both flows and tuff
br ecc ia contain accidental clasts of partly fus e d graniti c 
r ock. 

913 Basalt flow; medium grey, medium grey weath e ring; 
crude columnar jointing at base, uppe r half randomly 
jointed and highly vesicular; fine grained with sparse 2 
to 4 mm tabular plagioclas e and rounded pyroxe ne 
phenoc r ysts . 

895 Basalt flows and tephra ; series of overlappin g highly 
vesicular fl ow tongue s enclosing pockets and l enses of 
bombs, block s and lapilli; m ed ium grey, rusty weathering ; 
f ine grained with abundant 2 to 4 mm randomly or i ented 
phenocrysts of plagioclase; upper four feet brick r ed , 
unconsolidated lapilli. 



Section C (cont'd) 
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Basalt flow and t ephra; dark bluish grey, black weather 
ing, crude columnar jointing in lowe r half, upper half 
welded spatter and brick red lapilli tuff; fine grained 
w ith sparse 2 to 5 mm tabular plagioclase phenocrysts. 

Basalt flow; dark grey, black weathering ; closely spaced 
three dimensional polygonal joint system (rock breaks 
into regular, equidimensional polygons about I 0 inches 
in diameter each surrounded by a thick alteration rind) ; 
very fin e grained with sparse 2 to 4 mm plagioclase 
phenoc rysts . 

Basalt flow; blue grey, brown weathering ; blocky, irr eg 
ular jointing , much infolded scoria; fine grained with 
abundant 2 to 8 mm plagioclase phenocrysts and rare 
phenocrysts to 2 cm across. 

Basalt flow; same as 25 but lacking large phenocrysts. 

Recessive unit; mostly covered; in part unconsolidated 
basaltic cinders . 

Basalt flow; medium grey, brown weathering; very dense 
and hard in lower part, upper part lighter coloured and 
porous; very fine grained with sparse, very thin tabular 
phenocrysts of plagioclase to 4 mm and rare aggregates 
of plagioclase and pyroxene . 

Basalt flow; light brownish grey , rusty weathering , 
clinke ry, highly vesicular ; medium grained with moder 
ately abundant, ragged plagioclas e phenocrysts to 1 cm 
and sparse euhedral prisms of black pyroxene. 



Section C (cont'd) 
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Cl8 24 502 

Cl 7 51 478 

Cl6 39 427 

Cl 5 38 388 
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Cl 3 61 319 
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Trachybasalt flow; light brownish grey with prominent 
darker grey flow bands; blocky irregular jointing, highly 
vesicular in upp e r half; fin e grained with abundant 4 to 
10 mm plagioclase phe nocrysts; contains many infold e d 
pockets of scoria, bombs and coarse tephra. 

Basaltic s co ria; red, oxid i zed , hi ghl y vesicular blocks 
and clinker . 

Trachybasalt flow; medium grey, brown spheroidal 
weathering; random, b l ocky jointing , fine grained with 
sparse 1 to 2 c m plagioclas e , and 2 to 5 mm phenoc rysts 
of pyroxe ne; contains crystal aggr egate s of plagioclas e 
and pyroxe n e up to I 0 cm a c ross . 

Trachybasalt flow; same as unit 18 . 

Basaltic tephra; brick red, hi ghly oxidized; very coarse 
cinders enclosing large blocks , bombs and a cc r e tionary 
lava balls . 

Trachybasalt flow; stee l grey, brown weathering; well 
developed, short , thick columns in lower part; fine 
grained with oriented 5 to 10 mm tabular p lagioclase and 
2 to 5 mm e uhedra l phenocrysts o f pyroxe n e . 

Basalt flow; same as unit 15 . 

Basal t fl ow; li ght brownish grey, yellowish brown 
weathe ring; massive; fine grained highly porphyritic 
with very abundant; amber co loured, 1- to 3- cm plagio
clase and sparse blac k 2- to 5-mm pyroxene phenocrysts . 



Section C (cont'd) 
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Glac ial deposit; lower half of unit is siderom e lane tuff
br ecc ia containing random, stream- worn boulde rs; 
upp e r half is glacial till containing unsorted cobbles and 
boulders in a silty clay matrix, boulders includ e granitic 
and sedimentary rocks that are not indige nous to the 
volcano as well as basalt , rhyolite and obsidian from 
older members of the Edziza pile; unit pass es late rally 
into stratifie d channel deposits of glacial -flu v ial sand 
and gravel, 

Basalt flow; dark grey, black weathe ring w ith rusty 
pat ch e s; random, blocky jointin g; fine grained moderately 
porphyriti c with abundant 2 to 10 mm clear , tabular , 
amber coloured plagioclase phenocrysts p e rfec tly 
oriented in flow laye rs; upp e r 10 fee t side rome lane tuff
br ec cia . 

Basalt flow; ste e l grey , brown weathering ; crude columnar 
jointing in lower half , upp e r half slaggy, highly vesicular; 
fin e grained, non - porphyritic . 

Basalt flow; same as unit l O. 

Basalt flow; m edium grey, brown spheroidal weathering; 
good columnar jointing; fin e gr ained , slightly porphyritic 
with spars e 5- to 10 -mm phe no c rysts of cle ar tabular 
pla g ioclas e , 

Basalt flow; m ed ium grey, brown weathe ring; random 
jointing ; fin e grained with rar e phe nocrysts of clear 
amber co l oured pla gioclase up to 2 cm across; highly 
vesicular ; amygdules of aragonite and iron oxid e s in 
upp e r part, 



Section C (cont'd) 
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Basalt flow; medium grey, brown weathering; random 
jointing; very fine grained to aphanitic, non-porphyritic. 

Basalt flow; steel grey , light grey weathering with rusty 
stain on joint surfaces; bold cliff-forming member with 
widely spaced rectangular joint system; medium grained 
with sparse 5- to 10-mm phenocrysts of clear plagioclase. 

Basalt flows and scoria; medium grey , brown weathering ; 
series of irregular flow tongues interlayered with pockets 
and l enses of scoria; aphanitic to glassy , non-porphyritic. 

Basalt flow; steel grey; weathers grey with rusty stain 
on joint surfaces; random to crudely columnar jointing; 
fine grained , slightly porphyritic with 5- to 20 -mm 
phenocrysts of clear plagioclase; scoriaceous top con 
taining aragonite - filled amygdules. 

Basalt flow; same as unit 3 . 

Basalt flow; steel grey with rusty stain on joint surfaces; 
short poorly formed columns; fine grained, slightly 
porphyritic with 2- to 4 - mm tabular plagioclase pheno
c rysts oriented in prominent flow layers. 

Base of section: Unit 1 rests on an earthy regolith 
overlying hydrothermally altered Triassic greywacke . 
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APPENDIX II 

Part 2 ; Modes of lavas from th e central cone of Mount Edz i za 

Sample No . Tl T2 R l R2 R3 

iph e nocrys t s 

Plag i oclase l 0. 0 - - - - - - 5 . 7 - - -
Anorthoclase - -- 6 . 6 - - - l 7 . 2 - - -
Sanidine 4 . 8 3 . 4 4 . 0 2 . 0 22 . 0 
Aegirine l . 2 l. 8 2 . 2 Trace 1 . 8 
Aenigmati te - - - - -- --- Trace Trace 

Croundmass 
A l ka li c p l agi oclase 55 . 2 54 . 5 x x x 
Aegir ine 12 . 1 2 0. 2 x x x 
Arfvedsonite -- - 5 . 2 - - - 93 . 8 - - - 7 5 . 1 x 
Ir on ores 4 . 7 3 . 9 5 . l x 4 . 8 
Tridymite - - - - - - x - - - x 
Glass 9 . 6 - -- x - - - 1 9 . 6 
Aenigmatite 2 . 4 4 . 4 - - - - - - - - -

( --- a b sent, x p r esent , amount not determined ) 

T 1, T 2 S t age III trach y t c from l ava dome on n orth west s l ope o f 

cen tral con e . 

76 . 2 

Stage I 
cone . 

r hyolite from l ava fl ow on nor thwest s l ope of central 

S tage I porph yritic rhyo l ite from lava dome on northeast 
s l ope of central cone . 

R 3 Stage I po r p h y ritic r h yol it e from a th ick l ava fl ow on 
sou t h east s l ope o f central cone . 
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