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ABSTRACT 

The geology of southeastern Newfoundland is poorly understood in 

many respects. Marystown map-sheet (E/2) is a small part of this region 

but it contains many of the characteristic geological features which 

have been problematic. Detailed geological .mappin~, petrography and 

geochemistry were employed in the study of the map area. 

Marystown map-sheet (E/2) is divided into three segments by two 
·, .. 

northeasterly trending faults, each characterized by different rock 

sequences. The northwest segment is underlain by Late Prec~mbrian rocks 

very similar to the volcanic rocks found elsewhere in southeast Newfoundland, 
I -. . 

being a subaerial, bimodal, slightly alkali, basalt-rhyolite suite. The -- ' rocks of this segment are interpreted to have formed as a result of high 

angle, block faulting. The central segment consists of a Late Precambrian 

(?) to Middle Cambrian sequence beginning with red and green sandstones 

and siltstones overlain by a red shale - pink limestone - grey siltstone-

black shale unit. This sequence, fossiliferous in part and lithologically 

similar to rocks of equivalent age found elsewhere in the region, is 
· ..... 

interpreted to have formed firstly by erosion of a land mass and deposiHon 

o'f clastic sediments in an intertidal environment and secondly, by 

deposition of non-clastic and minor ·clastics. in a restricted marine 

environment. The southeast segment is underlain by a conformable, Late 

Precambrian sequence beginning with the oldest rocks of the map area, 

grey, laminated, siliceous siltstones and polymictic conglomerate.,. which 

were derived from a subaerial acid volcanic - submarine sedimentary 

terrain and deposited in an environment with . both deep- and shallow-
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water characteristics. These se<,iimentary rocks are overlain by a thick 

pillow basalt - tuffaceous sedimentary sequence intruded by a comagmatic, 

layered sill: These volcanic and intrusive rocks are ch~mically and 

petrographically similar to ocean ridge tholeiites . 

The area was subjected to a period of northwest-southeast 
\ 

compression in post Middle Cambrian times. Metamorphism varies from 

greenschist facies in the older rocks to unmetamorphosed in the youngest 
' .. 

rocks. 
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CHAPTER 1 

INTRODUCTI ON 

1. 1 Genera 1 

Ouri ng the su!TITier of 1975, the author wa s involved in mappi ng 

t opographic sheets lM/3 and l L/ 14 , as part of a planned three year 

prog ram of mapping and petrochemi ca 1-geoc hemi ca 1 study of the southern 

part of the Burin Peninsu la (mao sheets lM/3, lM/4, lL / 13, ll/14) . 

The rroqram i s under contract to Or . O.F. Str ong of Memorial Un i versity 

of Newfoun dl and for t he Newfoundland Depa r tment of Mines and Energy . 

The area is of geological i nterest because of its relati ve l y 

unmapped nature, its i mportance in interpreting the geol ogy of the 

eas t ernmo st Appala c hi ans , it s economi c importance and t he number of 

confl i cti ng reports on t he geo logy of t he Av alon area of eastern New­
( 

fou ndl and. The author wa s responsi ble fo r t he ea st - half of s heet l M/3 

and thi s thesis deals spec i f i ca l l y with t ha t area (Fig . 1) . 

l_:_2 __ __ ~ca~n and __ ~z-~ 

The thesis a r ea is l ocated between l at itudes 47'' 15 and 47" 00 

north and longit ud es 55°00 and 55 ° 15 west (Fig. 1). This is an area of 

approx imate ly 486 sq. km (18 x 27 km) but abou t l /3 of this area i s 

co vered by water . 

l. 3 Acce ss 

The t wo l argest towns of t he map- area are Marystown and Burin 

and the se are con nected to each other and to the Trans- Canada Highway 

• 

.. 
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(Route 1) ~Y Route 11, a paved ;oarl which bisects the Map area. The 

total distance via highway, frorn the northern part of t~e . area to St. 

John's, the provincial capital, is approximately 306 kilometers (Fig. 1). 

Within the map area, ~ost parts are accessible by road and/or 

boat with the northwest corner presenting the only problem, being 

densely forested with no ro,ds and few streams. 

Canadian National coastal boats service MarystOI·m and Burin. 

There are two small airstrips in the vicinity, near Frenchman's Cove 

and near Winterland (Fig. 1) . 

1.4 Physiography and Climate 

Exposure within the map area varies from excellent to poor \'lith 

bedrock geology generally controlling the topography. The volcanic 

"' rocks, where not schistose, form hills while the sedimentary rocks form 

lowlands and are poorly exposed. Glacial features were described by 

Van Alstine (1948) for part of the..ilrea and these are believed to be 

applicable to the entire area. Ice movement was largely from the north 

during the most recent ice advance. 

Arable soil is found only over the Cambrian sedimentary rocks 

while elsewhere, where rock is not outcropping, there is a cover of till 

and/or waterlogg~d peat . The area is generally poorly drained, with the 

numerous ponds of the uplands being surrounded by bogs. Streams are 

generally youthfull and follow the less resistant formations. The 

climate of the area varies from year to year hut is generally wet, with 

warm winters and cool suiTJTlerS (re l-:~tively:). 
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1.5 Previous Work 

Geological investigation in the region has been concentrated on 

areas to the west and south of the map, due to the occurrence of 

f1 uorite there. 
The only published maps of the area under consideration are those 

by Van Alstine (1948), covering the southern portion on a seal~ of 1 inch 

to 1 mile, Anderson ' s (1965) reconnaissance map on a scale of inch to 

4 miles, and Greene's (1974b) preliminary map on a scale of 1 inch to 

2 miles. Unpublished maps dealing with all or a portion of lM/3 east 

half include those of Jooste (1964) and Serem Cor~ (1972) on scales of 

1 inch to 1 mile. 

Work on other areas of the Burin Peninsula includes that of 

Dale (1927), Walthier {1948), Willars (1953), Williamson (1956~ Bradley 

(1962), Bartlett (1967), CERA (1973}, CERA (1974) and Teng (1974). 

Earlier work relative to the map a~a that has been carried out 

on the A~alon Peninsula includes that of Jukes (1843), Murray and 

Howley (1881), Buddington (1919), Hays (1948) and Rose (1948) . The 

G.S. C. has published several memoirs on Avalon geology, including those 

of Rose (1952), Hutchinson (1953). Jenness (1963) and McCartney (1967). 

Memorial University faculty and graduate students have produced more 

specific results in "the last few years. Among these, Papez i k (1970}, 

Hughes (1970), Hughes and Bruckner (1971), Anderson (1972), Malpas (1972}, 

and Strong and Minatides (1975) are the roost relevant. 

1.6 Purpose and Scope 
As stated above, the only published map of any detail on the area 

I 
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under consideration is the preliminary map {scale 1 inch= 2 miles) of 

Greene {1974b). The objectives were that further work would lead to a 

subdivision of the existing groups, a refinement of the present geological 

boundaries and a better understanding of the stratigraphic and structural 

relationships bet~een groups. To assist in this work geochemical analyses 

were done on approximately 100 specimens. It was hoped that more definite 

correlations could be made with rocks to the north and east of the area 

and thus, possibly assist in the interpretation of Avalon geology. 

1.7 Methods of Field Investigation 

Mapping was carried out on air photos (scale 1 :15,840) and 

transferred to Forest Inventory maps (scale 1:15.840) and finalized on 

topographic maps (scale 1:50,000). 

All exposures in read-cuts were examined, as well as as many of 

those inland and along the coast which time permitted. A helicopter was 

used in several areas but particularly in the northwest. 

Approximately 800 rock samples were collected from approximately 

500 localities, unevenly distributed over the area. The occurrence of 

extensive bog in the north and west presented the main obstacle to. 

obtaining the desired coverage . 
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CHAPTrR I I 

REGIONAL GEOLOGY 

The Canadian Appalachian structural province has been subdivided 

into nine zones based on different "Ordovi,ian and earlier depositional 

and/or structural histories" (Williams et al., 1974) . The map area lies 

in the southwest portion of the Avalon zone, zone "H", of southeastern 

Newfoundland (Fig. 2). Because of its importance in later discussions, 

the geology of the Avalon zone, as exposed in Newfoundland, will be 

discussed in some detail• in the following sect1on . 

2. 2 .l Stratigraphy of the Avalon Zone 

Table shows various authors' interpretations of strat igraphic 

relations in various areas across the Av~lon zone. The locations of the 

columns are shown in Fig. 3 (in pocket). In general, the stratigraphy of 

the Avalon zone can be described as a sequence of Hadrynian flows, 

pyroclastics and volcanogenic sediments, overlain locally by Cambrian 

to Upper Devonian sedimentary rocks (Williams, 1967; McCartney, 1969 ; 

Bruckner, 1969; Williams et al., 1974). The one obvious exception, even 

to this broad generalization, is the stratigraphic column for the Northern 

Burin Peninsula, column "b" of Table 1 (Bradley, 1962). Bradley's 

evidence for a Ordovician-Silurian 3ge for some of his volcani cs and 

sediments appears weak and he relied heavily upon correlation with a very 

similar stratigraphy found by White (1939) for rocks to the west of his 

area, around Fortune Bay . However, Williams (1971) reinterpreted the 

geology of this region to produce the stratigraphy shown in the Fortune 

.. 
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Tectonostratigraphic zones of Newfoundland (after 
Williams et al.. 1974} . 
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Bay cof.-. ("a") of Tabl T it. Therefore. on the' ba$1s of the strong 

correlation between the .,rdovic}an-S~f~~t~n ~tra~t~raphr ·of Bradley . 

~1962) and the stratigrat hy of .t'learby _area$ .~n part1cular .and ~- whole .. -

. Avalon zone in general. t is believed that a re~ex•1nat1on of the · ~ . . . 
' . 

C~~rtan and its contact~ on the northern Burin Pe,ntnsuh w1l f lea~ to.· 
.' ' , 

a reinterpretation similar to that presented by Vi11ta.s (1971) for the 

Fortune Bay area, i ~ e. the transfer of the unfoss111ferous, •ordQvfc1an-

· S11~rian" strata to the Late Precambrian. 

On a finer scale -there are 1111.ny incons .fstenc1e~ • . sc:.eth1ng, to be 

expected over an area so large (approx. 175 tm. X 275 ~) and so little 

studied. Therefore, in order to discuss 'the stratigraphy of -the Avalon 

zone 1n a COIIIPrehef1s1ble way the framework. provided by King !!...!!· (1974) 

is used. They divided the Precalllbrian-Ordovic1an .stratigraphy of the 
' ~ .. 

Avalon zone into three "asseMblages". based upon differences in "palaeo-
.,_ . '( 

geographical setting• or environment of deposition-.. .. They applied their 

division only to the •Avalon Region" (areas 1 and 2 of ~1g . 3) and 11h1s 

is the first atteMPt to extend their .ark to the entire Avalon Zone. 

Fig. 3 shows the distribution of the three •assellblages• as inferred 

froM the 110st recent geological •P of Mewf<Mindland (Wi111•s. 1967). 

This sketch -.p 1s an over- siMP1if1cat1on of the ca.plfcated geology of 
• 

the Avalon zone. ~ver, it is sufficient for the purpOse of the 

following dhcusston. 

2.2.2 Lower Asse.blage ., 

•rhe 'Lower Ass...,lage' COIIIPrises~ accord1ft9 to Ktng !t.!!· (1974), 

•terrestrial and •rtne. basic to actdic, volcanic rocks. cl~tly related 
' 
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volcanic sedimentary rOcks, and ac~d p~utonic rocks cons,tnguirreous with 

thE! acid -volcanics". The plutonic rocks are not regar~ed as ess-ential 

to this discussion of stratigraphy and,~ they are treated in ·.a Tater 

sect"ion. 

In Area 1 (Fig. 3), rocks which fall within the -def'fnitfon of 

the "Lower A~senlage" belong to the Harbour Main Group (.ostly volcanic . . 
_rocks and associated terrestrial sediments) and the Conception Group 

(._,st.ly ~~ar1ne volcanic secliment.sh : Stratigraphic relations within the 
-- ,. . .. ~-

Harbour Main Group are obscured by faulting (Papezik, 1970; Bruckner, 

1969) and 1t is only possible to speak in general tems. The ~~afic 

elements make up approximately two-thirds of the groups volcanics, which 

consist primarily of rhyolite ~ows. ignimbrites and basalt flaws. 

sedimentary rocks of this group include both qr1ne and t-errestrial 

volcanic seaiments, with McCartney (1967) interpreting the former as 

deposits of a lacustrine environment or possibly ~rfne embayments (a 

view supported by Hughes and Bruckner, 1971), and the latter as being 

the result of deposition by rivers 1n a volcanic terrain. The ba$e of 

the Harbour Main Group 1s not exposed but McCartney (1961) est11111ted . 
I - . ·. 

its thickness to be greater than 1 .800 • · The Conception Group is a 

sequence with 1 basal conglo.erate passing upward through sub-greywactes 

into siltstones (Mccartney, 1967 and 1969) ! The sediMents are generally 

greenish grey or bladk but locally red. They are made up of (d01111nantly 

acid) volcanic debr1s (ICf.ng et al . • 1974) . T~e presence of nt~~~~erous tuff 

horizons and •1nor pillow lava units 1s notetf\t:thy. Other special · 

' features wrth ~~enttonfng are the oceurrences of late Prec..t>rian soft , 

bodied Metazoan fol'WS beloW l tuff ~ at Cape Race (Andersen and Misra 
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1968 ) and tillitf>S withi n the Concep tion Group sequence (Hruckner and 

Anderson . 1971 ) _ 

As indicated in columns " i", "j " and "k" of Table 1, there is 

some ambi9uity regarding the relationship between these two major r ock 

lifTits. McCartney (1957) and Rose (1952) recognized the existence of a 

local angular unconformity and an extensive erosional unconformity 

beneath the Co11ception Group. This led these two authors to assume that 

the two rock units fanned at different times, although Rose (1952) 

believed tha t the occurrence of "Conception like" rocks wi thin the 

Harbour Main Group i ndi cated a relatively short hiatus for t he unc on-

formity_ Hughes and Br-uckner (1971) suggested that this similarity, 

combined with th e occurrence of tutf beds and lavas within the Conception 

Group indicated a penecon temporaneous development ~~-i:J~ _blo grou ps. 

This v iew was supported by the detailed mapp ing of 11aher (1973) a nd 

O'Brien (1972), who concluded that the unconformity resulted from the 

encroachment of the marine sediments over the erosi onal surface of the 

subaerial volcanics and sediments, with very l ittle los s of the depos i-

tional record . Recent work by Williams and King (1976) has suggested 

that "the bulk of the Conce pt ion Group must overlie the Harbour f·1ain" , 

at least in the southern Avalon Peninsula . They subdivided the Conception 

Group of the southern Avalon into four format ions, however, extension 

into the northern Ava lon is made ~mptSssib le by facies changes. 

Area 2 ( Fig . 3) i s unde rlain by vol canics and t e rrestri a l 

s ediments of the Bull Arm Forma tion and the ma rine volca ni c sediments of 

the Connect ing Point Grou p and the Big Head Formation ( as well a s its 

probable equivalents in~s"f" and "h"), columns "f" , "g" and "h" 

-------·,·'.;..-.,.,, .. .- ,. ·.-... 

• 

• 
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(Tab I e 1 ) . 

The Connec ting Po int Grou p ( c o l Jmn s " f '' and "grt of Ta ble 1) , 

re~ne se nt s Cl va <> t accumu la t ion of "yreen ish y rey sldty sha les and <>i l t -

s~ oncs . both i n put s i liceous , and qreywa cke beds", r each i nq a t h i c knec,~ 

:Jf 7,300 111 (Jenness, 1963) 

The Bull Ann Formati on consist s of "mafi c and fe l sic fl ows , 

Dy rocLl sti cs and brecc i ae, and vo l cano genic conglomerates, tuffa ceous 

.'i rk oses and siltstones" (Mal pas, 1972). The mrtfi c element c ompri se s 

about one half, the a c id1 c e lemen t about one quarter and the tuff s and 

sedi me nta ry rocks about one quarter o f the formation. Ki ng~· { 1974 ) 

beli e ved th e Bull Arr1 to be dominantly subaer i a l, because of s uch things 

J~ red bell'> ct nd i4n ir1br i tes, but with inte rbedded111ari ne s ed i ments , 

indi catinq the prox i mity of water. The Bi g Head Formatior. (and 

e(\Jiva l ent s ) is dom i nantly "grey- green and grey siltstones, sL1tes, green 

cherty argillites , and arkoses " (McCar t ney , 1967). 

The Bu ll Arm Formation may be a s t hick as 2,400 m a nd the Bi g 

Head Formation ranges from 450 to 2,100 m {McCartney , 1967). 

The relationsh ip between the Connecting Point Group and the Bull 

Arm Formation, like the Harbour Main - Conception relation sh i p , i s 

aprarently variab le. Jenness (1963 ) recognized an angu l ar un con formity 

above t he Connecting Point Group, whereas McCartney (1967) put s the Bu l l 

Arm conformably and gradationally overly i ng t he Connect i ng Point, 

although much of t he contact is obscured by f aulting (Mal pas ( 1972) . 

The Big Head Format ion (and its equivalen ts)conformably overlies 

' the Bull Arm Fo rmation with the boundary being marked by interca lation 

of volcanogeni c sediments ~~C!J vo: ca n ic rocks (King ~·, 1974). 

/ 

/ 
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Area 3 (Fiy. 3) has been separated from other areas because i t 

is d reyion of controver sy and is poorly understood . Rocks correlat ive 

wi ~h the "Lower Assemb lage " are found wit hin the Love Cove Group 

( column "f" of Tabl e 1 ) . This group consists of sch i stose ac id ic to 

intermediate vol cani cs with minor interbedded chert, greywacke and sand -

stone (Jenness, 1963). The Love Cove [;roup i s l a rgel y undivided as 

yet (Fig. 3). 

Jenness (1963) believed that the greater amount of deformation 

within the "Love Cove rocks" indicated an older age for them than for t he 

Connecting Point Group. He considered the Love Cove Group to be in fault 

con t act with all other groups. Younce (1970), however, regarded the Love 

Cove Group to be deformed equivalents of the Bull Arm anrl suggested that 

a gradational relationship exists hetween these t wo units in some areas 

(see al so section on the structure of the Avalon zone). 

In Area 4 (Fig. 3) the "lower Assemblage " includes the Belle 

Bay Forma t ion, the Anderson ' s Cove Formation and the Mooring Cove 

Formation of column "a" (Table l) and the Anderson's Cove, Bel l e Bay , 

( 

Grande l:...e Pierre, Deer Park Pond and Southern Hills Formations of 

column "b '' . As discussed above, it is believed that the latter form-

at ions, mapped by Bradley (1962) as fo rmed during two widely separated 

pe riod s of volcanism, are all Late Precambrian in age and i f not 

correlative with each other, they are not far separated in t ime. 

In the Fortune Bay area, Williams (1971 ), placed a sequence of 

greenish grey argillites and sandstones wit h minor tuf fs and tuffaceous 

sediments (the Anderson ' s t:qve Formation, thickness 500 m, representative 

of the marine volcani c sediments) conformably above a dominantly sub-
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aerial, silicic nnd mafic volca n i c unit containing minor grey sediments 

(the Bell e Bay Formati on, similar to the volcanic rocks of the "L o~ter 

Assemblage", thickness of 6000 m + ) and .cooformably belm-1 more volcanic 

roc ks with a larger proportion of mafic flows and both red and green 

sediments (the Mooring Cove Formation, thic kness 750 m, s i milar again 

to the subaerial volcanics and related sed iments). The dominantly 

suba e rial volcanics and the dominantly submarine sediments are not 

divided in Fig. 3 . 

Jn the northern 8urin Peninsula area (column "b" ), the Anderson's 

Cove Formation (thickness l ,200m), with its greywacke conglomerate, 

green tuffaceous slates and minor pillowed~lts, and the lower part 

of t he Southern Hills Formation, greywac ke\ conglomerate and green schists, 

are comparable to the marine volcanic sedi~ts of the "Lower AsseJTtblage". 

Only the Anderson's Cove Formati on is separated from the volcanics in 

Fig. 3. The following are all correlated with the domina ntly subaerial 

volcanics and sediments of the "Lower Assemblage"; the Belle Bay 

Formation, 1,800 m, rhyolite and andesite flm-1s with minor basalti c flm-1s. 

pyro clastics and red, green and purple siltstones. the Grand Le Pierre 

Formation .• 300m, brown crystal-lithic tuf fs with minor felsite, chert. 

greywacY.e and basalt, the Deer Park Pond Formation, 1,500 m, schistose 

yellow and green felsite and tuff with metaba salt and greywack.e, and 

the upper part of the Southern Hills Format i on, red and purple fel s ite 

interbedd ed with greywacke, schist , phy l l ite and metabasalt. 

Little is known about the "Burin Volcanic Complex" found on the 

islands of Placentia Bay, column "e", other than that . it contains 

rocks comparable to "Lower .1\ssembl age" strata (Williams, 1967; Greene, 

, . 
• 

' 

\ 
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1974a). 

Rocks of the southern Burin Peninsula (columns "c " and "d" ) are 

disc usted in detail i n later sections but it can be seen from Table 

that rocks of the "Burin Volcanic Complex " , (Bartlett, 1967) and the 

Harbour Main Group, Rock Harbour Group arrd the Burin Group (Van Alstine, 
' 

1948; Jooste, 1954) as described by previous workers can be classified 

as "Lower Assemblage". 

As seen on Fig . 3, most of the Burin Peninsula has been classed 

as volcanic rocks of the "Lower Assemblage " after Williams (1967). It is 

realized, however, that the poorly mapped nature of this area makes this 

generalization highly tentative. 

2.2.3 Middle Assemblage 

• The "Middle Assemblage", "a thick detrital sequence, dominantly 

composed of debris der i ved from rocks of the 'Lower Assemblage' " (King 

~-· 1974), is found in a number of "belts" as well as a few isolated 

"strips" (Williams, 1967). King et al. (1974) described three "belts" 

which crop out in Areas land 2 (Fig. 3). Their "eastern and central 

belts", although not in contact, are thought to be correlative, but they 

retain the different names proposed by earlier workers; the Cabot Group, 

column "k", Table 1 (Rose, 1952) and the Hodgewater Group, column "i" 

(McCartney, 1967). Both groups consist of a conformab~e and gradational 

sequence starting with grey to black shales, the St. John 's Formation 

(tentatively elevated to Group status by Williams and King, 1976), with 

a thickness of 300 m in the east, and the Carbonear Formation in the 

central blet, 1,2~0 m. overlain by grey to greenish sandstone, lower 

I 
J 
] 

l 
J 
l 

I 
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i 
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- I , 
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Signal Hill Formation, in column~~~~~ and the Halls Tow~ Formation, . 
f 

1,500 m, in column "i". These are overlain by red sandstone and conglomer­

ate in the east (upper Signal Hill and Blackhead Form3tions) and thinner, 

finer grained greenish-grey strata with subordinate red beds in the 

"central belt" (Whiteway Formation, 100m, and Snows Pond Formation, 

2,1 DO m). 

The "western belt" of Areas 1 and 2, although in contact with the 

"central belt" of "f~iddle Assemblage" strata, is given a different name 

because of facies changes and poor exposure. This comprises the upper parts of 

the Musgravetown Group of columns "f", "g" and "h" of Tab"' 1. Broadly 

speaking (facies changes are numerous), it starts off with red and green 

siltstones and sandstones (the Rocky Harbour, Trinny Cove, Maturin and 

Lears Cove formations) overlain by red sandstones, siltstones and con-

glomerates with some green beds (the Crown Hill, Northern Head and Cross 

Point Format.ions and the undivided unit of colunn "g " ) . 
·£.~ 

In Area 3 (Fig. 3), Jenness (1963) has correlated rocks of this 

assemblage with rocks in the east (upper Husgravetown of column "f"). 

In Area 4, rocks similar to the Musgravetown Group have been noted by 

Williams (1971}, column "a" (the Rencontre Formation, 1,500 m of red and 

purple sandstone and conglo~rate with some grey sandstone), by Greene 

(l974a), column "a" (the Chapel Island Formation, grey-green siltstones 

and sandstones) and by Bradley (1962), column "b" (the Rencontre Form­

ation, 1.200 m of red and purple conglomerate, sandstone and siltstone) . 

Bartlett (1967) reports red sandstone and shale (the Rencontre 

Formation) overlain by red and green sandstone and s.hale (the Chapel 

Island Fonnation), column "c". Greene (1974a} notes the presence of red 

' 
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beds and overlying grey sandstone and shale on the islands of Placentia 

Bay (column "e"). Column "d" is discussed in detail below. 

2.2.4 Upper Assemblage 

The "Upper Assemblage" is described as comprising " a sequence of 

orthoquartzites, ... , and a fossiliferous mudstone- limestone- shale-

sands tone sequence .... " (King et a 1 . , 1974 ) . . These roct)_s are found in a 

' number of down-folded and faulted patches throughout the Avalon Zone, 

(Fig. 3). The various units of this "assemblage", where found, are very 

consistent over a large area and it is only in the southwest, Area 4, 

columns ''a", "b", "c" and "d", that lithologies vary. The reader is 

referred to excellent discussions of this "a-ssemblage" by Hutchinson 

(1962) and Fletcher (1972). 

In Areas 1, 2 and 3 {Fig . 3) the sequence consists of a white, 

pink and grey quartzite, shale, quartz pebble conglomerate (locally) 

unit (the Random Formation, 0-200 m),overlain by a red and green shale 

unit with thin pink limestone beds and nodular horizons and locally with 

a thin basal conglomerate (the Bonavista Formation, 150m) ~verlain by 

a massive pink, algal limestone (the Smith Point Fonnation, 15m), over­

lain by more red and green shale with limestone beds and nodules (the 

Brigus Formation, 220m) overlain by red and green manganiferous mud­

stones and minor limestones and basic volcanics (the Chamberlains Brook 

Formation, 170m) overlain by a black shale and siltstone unit (the 

Manuels River Formation, 30m) 'overlain by grey-,green and blac;k shale and 

siltstone with minor basic volcanics (the Elliot Cove Group , 200 m) 

overlain by grey and blaclc shale. siltstone and sandstone with oolitic 

• • 
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hematite (the Belle Island and ~abana Groups, 1,500 m and the Clarenville 

Group). 

Contacts within this "assemblage" appear to be mostly gradational, 

with the "probable disconformities" (Hutchinson, 1962) above the Brigus 

and the Manuels River Formations and the Elliot Cove Group being based 

upon fossil evidence (Fletcher. 1972: however records an angular uncon-

formity above the Brigus Formation). The one, fairly continuous break 

appears to be above the Random Formation (Fletcher, 1972. records it as 

an angular unconformity and Greene and Williams, 1974, record a con-

fonnable contact at some localities). 

In Area 4, the rocks of this assemblage are much less studied, · 

however it is possible to recognize the fallowing sequence in the areas 

around Fortune Bay: white quartzite, grey shale and sandstone unit (the 

Random Formation, columns "a" and "c" and possibly the quartzite of the 

Nine Mile Hill Formation, column "b"), overlain by siltstones and sand­

stones (Young's Cove Formation, 60 m,column "a"), hornfels and greywacl<e 

conglomerate (Nine Mile Hill Formation, column "b) and red and bl ack 

shale with minor limestone nodules (Young's Cove Formation, 15m, colurm 

"c"). Column "d" is di-scussed below. 

2. 2. 5: Other Rocks 

Rocks which don't correspond to the above discussed "assemblages" 

are the red. brown. and grey conglomerates, sandstones. shales and mud­

stones with minor limestone, found in the west (columns "a" and "b"). 

These are contained in the Great Bay de l'Eau (300m), the Pools Cove 

(1 ,500 m) and the Cinq Isles (430 m) Formations in the Fortune Bay area 
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and the Terrenceville Fonnation (300m) of column "b", 

2.2:6 SuiTITidry of Stratigraphic Relations across the Avalon Zone 

Figures 3 and 4 are meant to show the advantages of using "the 

environment of deposition" approach (King et al,, 1974) i n deciphering 

the complicated geology of the Avalon zone. Only maximum thicknesses 

are used in Fig. 4. 

One reason that this approach is attractive is, of course, the 

fact that it doesn't rely heavily upon absolute or relative ages. Ages 

inferred from both approaches are highly controversial (see Anderson, 

1972; Greene and Williams, 1974; Hughes and Br~ckner, 1971) and a 

detailed discussion is not attempted at this time. However, it is 

possible to set some approximate age limits on the"assemblages" as well 

as within them . 

As shown in Table 1, radiometric age dating has given anomalously 

young ages, presumably because of the metasomatized nature of the 

volcanics sampled {Malpas, 1972; Hughes and Malpas, 1971)_ Cormier (1969}, 

working with rocks of similar character to those discussed here, proposed 

that the young ages were due to the "updating" effect of the Acadian 

Orogeny. Anderson (1972) used stratigraphic methods to show that the 

"Lower Assemblage" strata of Area 1 represents an age span of 800-600 m.y. 

This, combined with the fact that all "Lower Assemblage" strata appear 

to be separated from Lower Cambrian fossils by a thick section of 

"Middle Assemblage" rocks, appears to li1nit the "Lower Assemblage" to the 

Hadrynian. If one puts an absolute age of 570 m.y. on the base of the 

Ca~brian, it would be very difficult to define such a base within the 
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Figure 4: Schematic cross-section across the Avalon zone. Maximum 
thicknesses are used. Location of columns, sources of 
data and colour code are given in Fig. 3 (in back). 
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Avalon Zone (Greene and Williams, 1974). · .. Fletcher (1972) believed the 

base of the Cambrian to be represented in southeast Newtoundland by "the 

unconformity next below the earliest shelly fossils". Greene and 

Williams, 1974, have shown that the unconformity referred to (that above 

the Random Formation) does not occur everywhere within the Avalon Zone . 

Furthermore, they have suggested that the Random Formation is strongly 

diachronous and propose that the base of the Cambrian be "defined 

paieontolog1cally". In 'some cases (such as in the Fortune Bay area) this 

would put the base of the Cambrian within the "Middle Assemblage". 

At this time it is not possible to draw time lines in most 

regions of the Avalon zone and the correlation lines drawn on Fig. 4 do 
. 

not indicate time equivalence. The available evidence indicates that 

there was probably a significant time overlap between "assemblages" as 

well as among units within the "assemblages" in various regions across 

the Avalon zone (see also conclusions of this chapter) . 

2.3 Intrusive Rocks of the Avalon Zone 

It is not the intention of the author to present a detailed 

treatment of the intrusives of the Ava 1 on zone and the reader is 

referred to the papers by Strong~· (1974) and Williams et al. {1974) 

from which this brief description is taken. 

Plutonic rocks of the Avalon zone range in age from Late Pre-

cambrian (the Holyrood Pluton, dated at 574 + 11 m.y. by McCartney et al . • 
I - -

1966) to Middle Carboniferous (the St. Lawrence Grani te, d~ted at 315 ~ 

5 m.y. by Bell and Bl~nkinsop, 1974). Compositions range fr~ gabbroic 

to granitic but the latter are much more common {Williams, 1967 ; Strong 

• 
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~!_~ .• 1974) 
\ 

Diabase dykes of probable Precambrian ag~ cut rocks of the Avalon 

zone (Williams~·, 1974). There are also dykes of Cambrian (fletcher, 

1972), Devonian and Triassic ages (Papezik et al., 1975) . .. 
2.4 Structure of the Avalon Zone 

The structural history of the Avalon zone is poorly understood 

and the following brief discussion is very simplified. There is a general 

concensus among workers on the Avalon zone that there are two main 

periods of deformation represent~ in various places across the region. 

The youngest of these, the one representing the major cam-

pressive event, has been ascribed to the Acadian Orogeny of Devonian age, 

(Williams et al., 1974; Anderson' et al., 1975). It is represented by 

open-style folding with axial planar cleavage forming in the less com-

petent beds in the eastern parts of the Avalon zone but increasing in 

intensity westward to tight upright folds with a strong penetrative 

cleayage near the marg1n of the zone (Williams et al., 1974) . Compress ion 

was from the west-northwest and east- southeast directions, and resulted 

in some thrusting . "Tear faults" were particularly well developed in the 

Isthmus of Avalon region (McCartney, 1969} and the older Precambrian 

faults (discussed below) were reactivated at this time (Malpas, 1972). 

The character of the older deformation appears to argue against 

the use of the term "orogeny" to describe it (cf. Hughes, 1970; Bruckner, 

1969), at least away from the western margin of the zone. In the area 

around Bonavista Bay (colurm "f", Fig. 3), Jenness (1963} described the 

occurrence of schistose fragments of Love Cove Group within non-schistose 
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Musgravetown conglomerate. This led Blackwood and Kennedy (1975) to 

propose a Precambrian period of deformation in this region. However, 

Younce (1970) and Williams ~ . ..?(1972) didn ' t regard these schistose 

fragments as sufficient evidence to alter their view that the deformation 

was post-Ordovician (Acadian), based upon the fact that the Cambro-

Ordovician rocks of the region contain the same. single, penetrative 

foliation as the older rocks. 

Late Proterozoic deformation of the Avalon Peninsula has been 

described by a number of authors (Rose, 1952; McCartney, 1967; Hughes 

and Br~ckner, 1971; Fletcher, 1972; Anderson et al., 1975) and it has 

been ascribed to an "Avalonian" orogeny (L i lly, 1966; Rodgers, 1972) . 

~wever, the ~vidence at present suggests that the compressional events, 

regarded by the author to be essential when using the term "orogeny", 

during late Precambrian time occurred over a wide time interval in 

different places at different times. The main features of this older 

deformation are a number of high angle faults with associated gravity 

sliding and transgressive-regressive events (King et al., 1974; Papezik, 

1970; McCartney, 1969) . 

2.5 Conclusions on the Development of the Avalon Zone 

There have been a number of papers proposing possible developments 

of the Avalon zone, particularly dealing with the Late Precambrian 

development (Papezik, 1970; Hughes and Bruckner, 1971; Malpas. 19,2; 

Strong et al.,l974; Strong and Minatidis, 1975), however, to date, there 

has been no single hypothesis proposed wh ich adequately explains all 

observed Jeatures. It is not my intention to propose a theory to exp 
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the development of the Ayalon zone, however, the preceeding discussion 

of these features requires a general summary of the events which may have 

taken place. 

Sometime in the early Hadrynian volcanism began within the Avalon 

zone. The type of crust this volcanism occurred on is not known to out-

crop in southeast Newfoundland, and it has been interpreted both as 

continental (Papezik, 1970, l973a, 1974; Strong, 1974a,b; Strong~~-, 

1974a,b) and as oceanic (Hughes and Bruckner, 1971; Rodgers, 1972). 

Volcanism occurred at different times, in different places with a younger 

age (average?) for some of the ~/estern volcanics (the Bull Ann and 

possibly the Love Cove) than for the Harbour Main in the east. Volcanism 

was generally followed by, and in some cases accompanied by, the ~eposition 

of marine, sedimentary strata. The occurrence of volcanic rocks,within 

the sedimentary sequence of some of the older groups (e .g. the Conception) 

which mostly overly a volcanic assemblage (e.g. the Harbour Main) is 

further evidence of "older" and "younger" periods of volcanism. The 

fact that the volcanism appears to be dominantly subaeri~l may be an 

indication that the body(ies) of water in which the sediments were depos­

ited was(were) shallow and/or restricted to areas away from the main 

volcanic "centers". 

Shortly after the end of most of the volcanism, the body(ies) of 

water began to disappear and the ac~umulation of sediments took place in 

a ~ontinental environment. The sources of the detritus were the already 

fanned volcanics and sediments which were uplifted along major faults 

which may have been active during volcanism (McCartney, 1969; Papezik, 

1970; Hughes and Bruckner, 1971). The transition from dominantly marine 
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sedimentation to dom.i nantly terres tria 1 sedimentat i on probably occurred 

at different times in different areas . 

In latest Precambrian to middle Early Cambrian time (depending 

'On location), a body of water transgressed from east to west and then 

apparently regressed from part of the area, allowing another trans-

gressive event to be recorded in the east and west but not i n t he central ~ 

area (Greene and Williams, 1974). Shallow marine sediments with very 

local volcani c s accumulated until the ear l y Ordovician with only very 

minor breaks and with minor plutonic act ivi ty {the Holyrood Pluton·, 574 + 

{ 11, an.d the Swift Current Granite, 510 .:_ 20, Bell and Blenkinsop, 1975). 

In Silurian to Devonian time, the Avalon zo ne was subjected to compressive 

stres se s an d , ~rimaril _v, post-tectonic, graniti c plu t onism . In the west. 

sedimentary rocks of th i s p~r iod, possibly "represent alluvial fan deposits 
) 

.. . .. which accumulated between periods of gra nite intrusion " 

(Will i ams, 1971). Granitic plutonism took pl ace as late as Middle 

Carboniferous (St. Lawrence Granite). Since that t ime eros ion has been 

the only recorded event exce pt possibly for intrusion of some Meso zoic 

dykes (Papezik ~~- , 1975). 

' 
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CHAPTER I I I , 

GENERAL GEOLOGY 

3. l Genera 1 Statement 

The ma p-area is divided into three segments, each characterized 
,I 

I 

·) by rocks of contrasti ng mdes of origin, by two north-east trending faults, 

the Lewins Cove thrust fa ult and the Little Bay vertical fault; an 

eastern segment, south-east of the Litt l e Bay Fault and bordered on the 

east by Placentia Bay; a central segment, a "whale shaped" area, bounded 

by the Little Bay Fault toward the south- east and the Lewins Cove Fault 

toward the north -wes t ; and a western segment, nor th-west of the Lewins 

Cove Fault, that constitutes more, than one-half of the total map area 

(Map l, in back). 

The easter n segment is underlai n by a Late Precanbr i an conformable 

sequence beginning with a succession of shallow to deep water ( lateral 

sens e) sedimentary rocks (Roc\. Harbour Group) overlain hy a thick, pillow 

lava unit with mi nor pyroclastic and sedimentary rocks (Burin Grou o). All 

rocks show evidence of northwes t'- southeas t to east-west compress ion , with 

the pil l ow lava s being intensely deformed in places. The two groups are 

cut by gabbroi c to gra nodioritic bodies and the i r associ a ted dykes . 

The centra l segment i s underlain by Late Precambria n t o Middle 

Cambrian sedimentary rocks ( In let Group)\ showing abundant evidence of 

shallow water t o intertidal environments of depositi on . These rocks are 

asymetrica ll y f olded, axial plane s d ipping moderately to the north- west, 

and the more incompetent units are intensely deformed in places. Compress ion 

wa s in a northwest - southeast direction. 

The western segment consists of Late Precambrian subaerial 

- .. -- - ---~----- - --·· 
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acidic to mafic volcanics and associated terrestrial sedirrents (Marystown 

and r~ortier Bay Groups) very similar to rock s found throughout the 
·-' 

Avalon Zone. These rocks also sh01~ evidence of northwest-southeast 

compression with the differential movement occurring m~stly parallel to 

bedding and resulting in well defined shear zones. 

3. 2 Stratigraphy 

3/2.1 Rock Harbour {;roup 

3.2.1.1 Definition, Distribution and Thickness 

The term Rock Harbour Series was first used by Jooste 

(1954) to describe a siliceous sedimentary sequence he mapped on the Rock 

Harbour Peninsula and on islands to the north of the map-area. Greene 

(1973) changed its status · to that of group and extended its outcrop area 

to the peninsula east of Fox Cove (WIP 1) . 

Within the map - area, the Rock Harbour Group extends for a distance 

of 15 km outcropping on two peninsulas along the eastern edge of the 

Burin Peninsula. It is best exposed and reaches a maximum outcrop width 

(3 km) on the Rock Harbour Peninsula . · The base of the Grou p is not 

exposed within the map area. A th ickness of 1,900 m was estimated on the 

peninsu~a east of .Fox Cove. The Rock Ha r bour Group is here divided into 

two formations, the Wild Cove and the Tides Cove. 

3.2.1.2 The Wild Cove Formati on 

The Wild Cove Formation consists, mainly, of a polymictic, 

I 
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poorly sorted, rounded to subrounded, medium to coarse grained, grey-green 

conglomerate (Plate 1). In some cases, grey sandstone showing cross-

bedding forms lenses within the conglomerate. The formation is best 

exposed along the coast, however, excellent, typical e){posures are to • 

be found in the vicinity of Rock Harbour, where it forms a co~tinuous 

• band approximately 500 meters thick. On the peninsula east of Fox Cove, 

the Wild Cove Formation consists of large lenses forming prominent 

inland and cliffs along the coast. 

The more corrrnon rock types found as clasts, inclu r of 

abundance; red rhyolite (both porphyritic and massive), siliceous silt­

stone, greywacke, quartzite and granite. Greene (1973) reported the 

occurrence of 1 meter boulders within this conglomerate, however the 

maximum size encountered in the present study was 15 em clasts. 

In good exposures it is possible to see the large scale lensoid 

nature of the conglomerate, with large "pockets" of congl omerate making 

up any given surface. The pebbles and cobbles of the conglomerate show 

• excellent imbrication. 

3. 2.1. 3 The Tides Cove Formation 

The Tides Cove Formation is dominantly a sequence of 

finely laminated siltstones and well bedded grey sandstones and grey­

wackes (Plate 2) which show many excellent examples of graded bedding. 

Thin beds and lenses of polymictic conglomerate are relatively co111110n. 

A sequence of stromatolitic limestone and conglomerate was found east 

of Breakheart Point (Plate 3), near the contact with the Burin Gro~p, 

however elsewhere within the map area limestone is limit_ed to its 

. '. 
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Plate 1: 

Plate 2: 
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Polymictic conglomerate in the Wild Cove Formation. Near 
Rock Harbour. 

Siltstones, sandstones and greywackes in the Tides Cove 
Formation. Just south of map area along coast, looking 
north. Cliff face is approx, 10m high. 
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Plate 3: Limestone (stromatolitic) within Rock Harbour Group near 
its upper contact. Near Breakheart Point, looking south. 

Plate 4: Limestone conglomerate in Tides Cove Formation. South of 
map area. 
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occurrence as clasts within thin conglomerate beds (Plate 4) (e.g. east 

of Dock Point). East of Breakheart Point there are two limestone beds, 

one 10 m and the other 20 m thick, separated by a conglomeratic horizon. 

The limestone is a distinctive blue grey colour and although recrystall­

ized, the stromatolites are usually easily recognizable. 

The detrital sequences of this formation are very siTiceous and 

in some cases the rock is better named a quartzite. Near Tides Cove Point, 

a quartz pebble conglomerate is found interbedded with the fine grained 

sedimentary rocks. There is a small amount of black, rusty weathering 

argi 11 ite . 

' 3.2.1.4 Kelationship with Overlying Rocks 

The base of the Rock Harbour Group· is not exposed and it 

is conformably overlain by mafic pillow lava and pyroclastics of the 

,Burin Group (discussed below). Jooste (1954) interpreted the Rock Harbour 

Group to overlie the volcanics, howeve'r, as Greene (1973) pointed out, 

the Rock Harbour Group is seen to dip under the volcanics at all observed 

contacts and thereis abundant evidence in pillows and graded bedding that 

indicate the sequence is upright (Map 1) . 

The nature of the contact is best observed alongthe coast . . At 

Duricles Cove, the Rock Harbour Group is in fault contact with a pyro-.,. 
clastic unit, and deformed limestone occurs along the fault zone. East 

of Breakheart Point, siltstones and sandstones are overlain by a strom­

atolitic limestone-conglomerate s~quence (disucssed above) which is over­

lain by some siltstone beneath pOlow lava. The sequence is confonnable 

and- the top of the Rock Harbour Group is placed at the base of the 
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pillows. At Jigging Cove and east of .Dock Point. the transitions into 

the Burin Group are very similar. with steeply dipping siltstones, grey­

wackes and argillites conformably overlain by pillow lavas. The two 

localities differ f~ that there is more conglomerate present near the 

contact east of Dock Point. 
·· I ., 

3.2.1.5 .Origin, Age and Correlation 

The character-of the Wild Cove Formation would indica~ 

a near-shor.e or possibly a r>each d~pos1t. with the siltstones, sandstones 

and greyWackes· of the Tides Cove Formation fonning in deeper water. The 

. limestone would form in local, protected environments with limestone 

-conglomerate possibly resulting from mechanical destruction of these beds 

by wave action. 
i 

Greejle (1973) suggested "that . some of the conglomerate of the 

group may .tepresent tillites and that the isolated granite boulders in 

the siltstones may be attributed ~o ice-rafting . However. the lack of 

striated ·pebbles and th'e fact that the conglomerate shows imbrication 

indicates that ·these are not tillites. The "isolated boulders" were only 

encountered near conglomerate beds and are considered to result from 

local slumping.· The occurrence of acid volcanics and intrusives as 

clasts with1n the conglomerate with no source for these in the vicinity. 

indicates that these: pebbles and cobbles have been transported from some 

distance and not simply eroded from a "shoreline" of these rocks. 

The age of the Rock Harbour Group can-not be readily ascertained 

because (1) its base is not exposed. and (2) it is overlain by a "unique" 

assemblage of rocks (discussed below) which are in fault contact with all 
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other rocks in the area. Correlations are also difficult because of the 

isolated nature of these .rocks. However, lithological similarities 

between the Tides Cove Formation and other Late Precambrian marine 

sedimentary rocks of the Avalon Zone, (e.g. the Big Head Fo~tion, the 

Andersons Cove Formation, the Connecting Point Group and the Conception 

Group) indicates a possible correlation with such units. This 

suggestion finds support in the fact that the Connecting Point Group 

outcrops along strike to the north-east (Jenness, 1963: Williams, 1967) . 

The Wild Cove Formation finds no correlatives within the Avalon zone, 

· although H resembles basal conglomerates of the Conception Group and 

some of the conglomerates of the Musgravetown Group (McCartney, 1967) 

and the fact that the Wild Cove Formation contains pebbles of acid 

volcanics reinforces the suggestion that the Rock Harbour Group represents 

a similar sequence to that found elsewhere in the Avalon zone (see Chapter 

2) . 

3.2.2 Burin Group 

3. 2. 2.1 Definition, Distribution and Thickness 

Van Alstine (1948) used the name Burin Series for a 

sequence of massive and pillowed lavas and pyroclastic rocks with minor 

amounts of tuffaceous sediments and limestone occurring on the southern 

Burin Peninsula. Greene' {1973) changed the name to Burin Group and 

delineated its distribution on the southern Burin Peninsula. The group 

conformably overlies the Rock Harbour Group and is in fault contact with 

other rocks of the map area. 

"' I 
t 
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The group extends from Jean de .Baie in the north to the southwest 

corner of the map area, a distance of 27 ~. and attains a ~\imum out-

crop width of 6 km (Map 1). It is best exposed along the coast and on 

the islands in _Placentia Bay, but good exposures of most of the rock types 

of this Group can be observed along road cuts. 
i 

The Group may be as thick as 4 km but it is believed that un-

recognized folding and faulting has resulted in an overes t imate. Van 

Alstine placed the thickness between 1,500 m and 2,800 m. 

The Burin Group has been divided into four format ions4 the Pardy 

Island, the Port au Bras, the Path End and the Beaver Pond; 

3.2 .2 .2 The Pardy Island Formation 

The name Pardy Island Formation is here used for the 

predominantly pillow lava sequence which lies conformably above the Rock 
. . 

Harbour Group and conformably beneath the overlying Port au Bras Form-

ation. It outcrops on islands and along the Placentia Bay coast in the 

south and in a band on _the Rock Harbour Peninsula in the north (Map 1) . 

It ts faulted out to the north of Fox Cove. The fo rmation has an 

estimated thickness of 1 km although i t may be thicker in the south. 

The Pardy Island Formation consists mainly of black, aphyric 

pillow basalts (Plate 5), with minor red to grey, fine l y laminated 

argillaceous sedimentary rocks on Burin Island and lenses of red lime-

stone which have been reported on the northeast side of Pardy Island 

(Van Alstine, 1948). · 

The pillows are generaliy sma l l and spherical but reach up t o a 

meter in length (Plate 6). ~matite staining is c01m10n and in large 

, 
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Typical pillow basalts of the Pardy Island Formation. 
South of map area. 

Hematized, relatively large pillow basalt in the Pardy 
Island Formation. Northeast of Port au Bras. 
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outcrops, the hematite staining can be seen following fractures . The 

formation has been sheared along well defined zones, leavi ng the rest 

relatively unaffected. The basalts are locally vesicular (usually filled 

with calcite) and show scoriaceous, chilled margins. Pillow breccia is 

developed on the Rock Harbour Peninsula where greywacke horizons also 

occur near its contact with the Rock Harbour Group. . . 
3 . 2 . 2~~he Port au Bras Formation 

The Port au Bras Formation consists of pyroclastics, 

tuffaceous sediments , both clastic and non-clastic and minor pi llow lava. 

It is continuous over the length of the Burin Group exposure, however 

i t shows a large variation in thickness, partially owing to its inter-

tonguing with the overlying and underlying formations . The format ion, 

which is believed to reach a t hickness of 900 m, is bes t observed along 

road cuts in the vicinity of Port au Bras and Mortier. 

The Port au Br as Formati on has been divided into three members 

(Strong et al . , 1976), based mai nly on work to t he south of the map area 

and it has not been possible to extend these divisions to the north . 

· Pyroclastics include grey-qreen tuffs and green.i sh aggl omerates with 

f ragments of mafi c material up t o 5 em in diameter. However, the domin-

ant rock type of this f ormation within t he map area is a greyish, massive 

tuffaceous sandstone . It is composed ·of altered feldspar and pyroxene s . 

Grey sandstones, siltstones and mudstones are common in the vic i ni ty of 

Port au Bras and greywackes were noted in the vicinity of Mor t ier. On 

the Rock Harbour Peninsula, the format i on cons ists mainly of grey- green 

tuffaceous siltstones which are finely laminated and include some red 

.. 
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bands west of Dock Point. Black argillite, in small amounts, is present 

near Beau Bois. Pillow basalts are rare and are similar to those of the 

Pardy Island Formation . 

Perhaps the most distinctive, but atypical unit of the Port au 

Bras Formation is a blue-grey stromatolitic l imestone wh ich attains a 

maximum thickness of 15m in the vicin i ty of Burin. The limestone is 

recrystallized, and recognition of stroll)dtolites is difficult. Limestone 
\---

conglomerates, apparently derived from this unit have been reported in 

the vicinity of Whales Cove and Gripe Cove (Greene, 1973). 

3.2 . 2.4 The Path End Formation 

The Path End Formation transitional ly and conformably 

overlies the Port au Bras Formatfon . It is intruded by the Wandsworth 

sill to the west and occurs as xenol iths within the sill: Near its 

contact with the intrus ion the formation is altered to the extent where 

it· is difficult to ident i fylithologies. 

The formation occurs in the southern part of the map area over 

a distance of 17 km, attaining a maximum thickness of 1,200 m. Excellent 

exposures of thi.s formation nay be"viewed in the vi c in~ of Bur i n (Ma p 1). 

The Path End Formation .is dominantly pi llow lavas with minor tuffs 

and agglomerates . The composition of the pillow lavas appears to be 

different from the Pardy Island pillows ·in that they are lifht green 

to grey in colour (Plate 7). However, this color change may be in part 
)' 

due to the increase in grain size exhi bited by the Path End pillows , which 

are corrmonly porphyritic. There is very little interpillow material, 

but minor amounts of cherty sedi~nt were noted and some red sandstone 

.I 
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./ 

Typical pillow basalt in the Path End Formation. Near 
Burin. Sledge is l m long. 
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and siltstone occurs near Burin. The chi ll ed margins o f the pillows 

wh ich are generally el l iptical, with the l ong axis being up to 1m in 

l ength, are vesicular. Tuffs and agglomerates, particular ly abundant 

in the south, are ind isti nguishable from the pyroclastics of the Port au 

Bras Formation. 

3. 2 ~~~_Bea_v_~r_ Pond Formation 

The Beaver Pond Formation occurs t o the west o f the 

h'andsworth sil l and extends for a distance of 18 km in the southern part 

of the map area (Map 1). Thi s dominantly pillow lava unit is faulted 

against rocks to the west. The Beaver Pond Formation is thought to be 

as thick as 900 mal though its schistose character indicates repetition 

by faulting . 

Within the T'1<lp area the formation generally consists of a black, 

chlorite schist. Th is is believed to be due to the "sandwi~hing " of 

the format ion between the Litt l e Bay F~ult and the Wandsworth si ll. Thi s 

chl orite sc hist is bes t viewed along the nain road jus t south of the 

Epworth turn-off . Pillows were recognized ir1 a few places and in its 
~-- -~---

type area t o the so uthwest of the map a rea the formau-6'n c(}flsists of ,-

pi ll ows up to 3 meters -in length whi c h are gene ral{y aphyric, 

sl i ghtly vesicular and weather to a distincti11e re~sh color --~-· 1976). 

only 

(Strong 

A blue - grey limestone bed (5 m th i ck) occurs near the little Bay 

Fault. It is similar t o the l imestone which occurs within the Por t au 

Rra s Formati~n, although it i s recrystallized to the extent that re­

cogniti on of stromatolites, if present, was not pos sible. A small amount 

~- .. ---- - -'--· --~ - ·-- · - ···-------- ~-- ---· .. - .......... --........ .._ 
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of red sandstone is interbedded with)fe basaltic lava near Bur-in. 

3. 2.2.6 Origin, Age and Correlation 

The occurrence of pillows throughout the Burin Group and 

the colour and bedded" character of the pyroclastics and sediments 

indicates deposition in a submal"ine envirpnment. The presence of red \ 

sandstones, although not abundant, may indicate a shallow 1~ater environ-

ment, which i s supported by the occurrence of the stromatolitic 1 ime-

stone at two horizons. 

Some of the sedimentary rocks' found wi thin the Port au\ Bras 

Formation and interbedded with the pillow l ava units resemble ·the Rock Harbour 

Group . They differ, h . .owever, in that they are · less si 1 iceous and apparent-

l y more tuffaceous. One gets the impression that the Rock Harbour Group 

was derived f rom the erosion of an ac idic volcanic pile, whereas the Burin 

" Group sed iments came from mafic vo lcani cs with a significant contri buti on 

of pyroclastic material. The presence of stromatolitic l imes tone nea r the 

top of the Rock Harbour Group and within the Bur i n Grou p may ind i cate t ha t a 

similar environment existed at these times. 
' . 

There is noth.irlg 1 ike the Burin Gr oup reported elsewhere ·withi n 

the Ava 1 on Zone. lts age is not known for certain, however, although it 

is in fau lt contact with other rocks to th-e west within the ma p area , it 

unconforiTklbly underlies latest Precambr i an-Cambr ian sediments of the 

Inlet Group in the vicinity of Beaver Pond, to the south (Strong et al . , 

1976). It is t herefore taken to be Precambrian in age. Van Alstine 

(l948) believed the Burin Group to be Ordovician, although Wi lliamson 

(1 .956) showed that the rocks wh ich Va n Alstine assigned t o the Cambrian 
/ 
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and thought to underlie the Burin Group were in fact interbedded with 

~ the volcanics and probably weren't Cambrian i n age. 

The fact that the Burin Group conformably overlies the Rock 

Harbour Group supports the idea that it is Precambrian, and it is 

further suggested that this relationship with "Connecting Point like" 

rocks indicates a possible correlation with part of the Bull Arm although 

the possib_ility that the Burin Group is also equivalent to part of the 

Connecting Point Group is not ruled out. It should be noted that although 

pillow lavas are rare within the Precambrian sequences of the Avalon 

zone, they occur within the Conception-Harbour Main rocks (Maher, 1972) 

and within the western exposures of the Bull Arm (Papezik, personal 

colllTlunication) . Younce (1970) reports a pillow lava unit within Bull · 

Arm equivalents. 

3 . 2.3 The Marystown Group 
\ 

3. 2 . 3. 1 Definition, Dis t ribution and Thickness 

The term Marystown Group is here used for the dominantly 

ac}d i c, subaerial volcanic rocks that are faulted against the Inlet 

Group (disc ussed below). These had been . correlated with the Harbour 

Main Group by Van Alstine (1948) and by Greene (1973), although the 

latter . believed that another name should be used because of the un-

certatnty of such a correlation. The group has been subdivided into 

eighL formations by Strong et al. (1976), however, only one or possibly 

two of these formations are present within the map area and because of 

facies changes, the lithologies will be discussed under the heading of 

J 
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the group. 

The Marystown Group extends from Little Bay to the southwest 

corner of the map area and beyond, a distance of well over 20 km, and 

it attains a maximum outcrop width of 4 km (Map ·1). A very rough estimate 

of the thickness would be 1 km. 

3. 2.3.2 Lithology of the Marystown Group 

The Marystown Group is here subdivided into three members 

which are shown on the geological map in the back pocket ; a vol canogenic 

sedimentary member, a dominantly acidic pyroclastic member, and a 

domi nantly acidic flow member. 

The sedimentary rocks are found mainly along the fault separating 

the Marystown Group from rocks to the east, occurring discontinuously from 

Little yay to about half-way up Big Salmonier Brook. Small pockets are 

also·-lound interbedded with the volcan ic i. The most co11100n rock type is 

a red, well sorted sandstone, exhibiting peculiar orange alteration 

patches, with good small-scale crossbedding. Conglomerates occur along 

with the sandstone and range from poorly sorted, angular to su~rounded, 

well sorted .varieties . The clasts are generally less than 3 em in size 

and are entirely derived from acidic volcanics and volcanogenic sediments 

of local origin. Red siltstones and shales are less abundant. 

The dominantly acidic pyroclastic member generally underlies the 

lower topographic features of the area underlain by the Marystown Group. 

It i s intimately interfingered with the acidic f lows and i n many cases 

the division is arbitrary. The member consists mainly of red , rhyol i tic 

tuffs, lithic lapil li tuffs and agglomerates. The fragments are 
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dominantly rhyolitic in co"'t)osition ·and reach a maximum of 15 em in 

. diameter. The matrix of the pyroclastics often contains crystal 

fragments of albite. Also found wHhin this member, in minor amounts, · 

are lenses ~f red sandstone. red porphyritic and often flow- banded 

rhyolite and water-lain grey tuffs. The latter are believed to result 

from deposition in lakes because they are rare and local in extent • . A 

sma 11 amount of more andes it i c lithic 1 a pi 111 tuff was observed. 

1 

The acidic flow member is dominantly composed of a red porP.hY­

ritic (albite) rhyolite, often delicately flow banded. In many cases 

the flow banding is highly contorted, due to the hfgh proportion of 

crystals. In the' southern part of the map area, spherulites (up to 
'V'~­

in'diameter) are developed within this member. Lithic lapilli tuffs 

em 

with. a matrix varying from rhyolitic to andesitic are c011100n. The frag­

ments (up to 3 em) are generally of rhyolite although some mafic frag­

ments were observed. Some "bombs" of rhyolite were found within the . 

flow banded rhyolite, indicating the continuance of explosive activity . 

A small amount of dark red to black amygdaloidal basalt was found. 

This group is poorly exposed, with the most accessible outcrops 

found in the vicinity of the Tolt (Map 1) . 

3.2.3.3 Origin, Age and Correlation 

The red colour, the generally poorly bedded character of 

the pyroclastics, the cross bedded character of the sedimentary rocks 

and the abundance of delicately flow banded rhyolite make it apparent 

that the Marystown · Group was deposited under subaerial conditions . _ All 

three units would form at approximately ~he same time with the sediments 
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accumulating as a result of erasion and varying degrees of transport by 

streams transecting the volcanic pile. 

Wit~in the map area; the Marystown Group is in fault contact with 

rocks to the east and is ' unconformably overlain by volcanics to the north­

west. This latter contact was not observed in the field. but it is 

taken to be an unconformity because, (l) when viewed on the regional map 

(Strong et al.. 1976), the northeast strike of the Marystown Group is 

truncated, (2) both the gravity and magnetic maps for the area show a 

sharp break al'ong the contact and (3) there are. lithological differences . 

The unconformity is not taken to represent an important time break and 

it may be ·due to the over-lap of volcanic series from different sources. 
I 

To the west of the map area rocks similar to the Marystown Group 

are cQhformably overlain by a thick sedimentary sequence which contains 

MJd?ie Cambrian fossils near its top {Walthier, 1948}. This suggests a 
I 

L~e Precambrian age and its relationship with overlying rocks would then 
r 

~e similar to those of the Bull Arm Formation (McCartney, 1967) and the 

/ Belle Bay Fotmation (Williams, 1971), to which the Marystown Group bears 

many lithological similarities. 

The evidence for placing the Marystown Group above the Burin 

Group is found in the occurrence of a distinctive dyke rock {discussed 

later} as an intrusive within the Burin Group and as fragments within 

pyroclastics of the Marystown Group. 

3.2.4 The Mortier Bay Group 

3.2.4. 1 Definition, Distribution and Thickness 

The term Mortier Bay Group is introduced here in reference 
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to the mafic to acidic volcanic rocks which crop out in the north­

western third of the map area. It underlies an area of _approximately 

150 SQ. km and thus forms the mOSt extensive group of the map area . / 
• I 

However, it is poorly exposed and its locally schistose character ma~s 

i t the least understood of the groups. A very rough est i mate of its,i 
.I 
I thickness would be in the order of 1 km . · 1 

I 
I 

The group was included within the Harbour Main Group, alo~ with 
I 

the Marystown Group, by Greene (1973). However, because of the ~ove. 
i 

discussed unconformity, the Mortier Bay and the Marystown Group~" are 

distinguished . The Mortier Bay Group is divided into two forrn1'tions; 
' . 

the Cashel Lookout and the Creston. 

3.2 .4.2 The Cashel Lookout Formation 

The Cashel Lookout Fonnation, which can best be obs.erved 

along Route 11 north of Marystown, is dominantly acidic and can be 

divided into three intimately related members; volcanogenic sed imentary, 

rhyo 1 ite flow and acid pyroclastic . 

The sedimentary member consists of red to grey sandstones and 

conglomerates and although it occurs throughout the formation it appears 

to 'be concentrated near the top of the fonnation and apparently represents 

a break in the volcanic activity. 

The rhyolite flows range from massive to delicately flow banded 

varieties (Plate 8). Excellent examples of autobrecciation can be seen 

along Route 11 · near the Rock Harbour turnoff (Plate 9). The flows are 

generally red and connonly contain albite phenocrysts. 

The pyroclastic member consists mainly of a very di'stinctive red 
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Plate 8: Delicately flow banded rhyolite in the Cashel Lookout 
Formation. Near turn-off to Rock Harbour on Route 11. 

Plate 9: Autobrecciated rhyolite in the Cashel Lookout Formation. 
Location is the same as Plate 8. 
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to grey crystal lithic tuff. The crystals are usually of quartz and/or 

feldspar and are cmrmonly well rounded. Minor ~mounts of amygdaloidal 

basalt were observed interbedded with the tuffs. 

The Cashel Lookout Formation' and the c'reston Formation (dis-
' 

cussed below) are intimately related, but the latter appears to overlie . . . . 

the former as it "truncates" the -stratigraphy (Jf the Cashel Lookout in 

some l ocalities (Map J). 

3. 2 . 4.1. The Creston Formation 

The Creston Forma-tion consists of 'as much as 500 m of 

mafic flows with minor amounts of acidic and intermediate pyroclastic~ 

in the west and intermediate pyroclastics with mi nor amounts of acidic 

tuffs and basaltic flows in the east. The following have been shown as 

members on Map 1. 

The basalt member is best exposed along Route 11 •ear Creston 

North and along the coast in the vic i nity of Mooring Cove . The flows 

are massive to highly amygdaloidal, dark green to purple, aphyric rocks. ·. / 

The amygdules are most coiTITIOnly filled with chlorite and calcite, but 

zeolites occur . In some areas the basalt is a bright r ed, due t o 

hematization, especially along numerous shear zones. The amYgdules a re 

concentrated in bands and along with some flow top br~ccia give some 

indication of bedding. 

· The intermedi ate pyroclast i c member cons ists of a variety of 

tuffs and agglomerates, with the most common rock type being a greenish 

1 i t hi c tuff . The fragments are both mafic and acidic and are up to 5 em 

in length. ' 

r 
l 

' : 
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The acidic pyroclastic member is found as lenses, intimately 

intertonguing with the other rocks 9f the Creston Fo~tion. It can be 

described as a lithic lapilli to agglomeratic tuff with fragments 

usually of rhyolite, ranging ~P to 5 em. 

Small pockets of volcanogenic conglomerates, containing well 

rounded pebbles of basalt and rhyolite, and rhyolite flows are uncommon 

occurrences {not shown on Maj1 1). 

3.2.4.4 Origin, Age and Correlation 

The Mortier Bay Group originated under similar con­

ditions as the 14arystown Group, although the preponderance of mafic and 

intermediate rocks within the former and the assumed unconformity 

between the two may indicate another, or at least a changed magma source. 

As mentioned ab0ve, this unconformity is not thought to be significant 

and the age of the Mortier Bay Group is taken to be Late ~recambrian and 

it is cor~elated withjart of the Bull Ann and the Belle Bay Fonnations . 

3.2.5. The Inlet Group 

3. 2. 5.1 Definition, Distribution and Thickness · 

The Inlet Group is defined here as the sequenc~s of· 
-· 

fine grained sedimentary rocks which exist in the "whale-shap~' .trough 

stretching from the southwest corner of the map area to Jean de Baie in 

the northwest. This is a distance of 25 km and t .he group attaiAs a maximum 

outcrop width of 4 km. The Inlet yroup is best exposed along the west 

side of Burin Inlet, north of s; g(salmonier Brook . Fig. 5 shows a 

f 
! 
I 

I ; 
' i 
; 
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Cross-section of Inlet Group. Location of C - c• and 
colour-code are shown on Map 1 (in back). Vertical 
exaggeration, 3X. 

c' 150M 
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section through the group along line C- C' shown on Map 1. 

As CQn be seen from this cross section, any estimate of the 

thickness of the Inlet Group is approximate and the figure 1150 m should 

be taken as a maximum. The group is divided into three formations, the 
I 

Bay View, the Salt Pond and the Pleasant View Farm. 

3.2.5.2 The Bay View Formatton 

The Bay View Formation consists mainly of grey-green 

siltstones and red micaceous silty ,sandstone. Its base is not seen 

within the map area, however, 600 m of this formation are believed to 
' occur in the Burin Inlet section. Along this section, the oldest rocks 

exposed are re~, purple and grey micaceous siltstones and sandstones . 

These show good small scale crossbedding, ripple marks, mud cracks and 

worm burrows (Plate 10). The latter are small and no other fossils were 

found. 

These rocks are overlain by a ripple ~rked, grey siltstone unit 

which contains several grey quartzitic beds which are highly variable in 

thickness. This unit is overlain -by a thick sequence of grey-green silt­

stone with minor red and purple micaceous siltstone. Large "disc-shaped" 

grey limestone concretions occur within the grey-green siltstone. 

Ripple marks are relatively common and are of the interference type 

ranging up to 3 em in amplitude. 

3.2.5.3 The Salt Pond Formation 

The Sa lt Pond Formation occurs in two separate areas 

(Map l, Fig. 5) and can best be observed along the shoreline of Burin 

.. -···"" 
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Worm burrows in the Bay View Formation. South of map 
area. 

Nodular limestone in Salt Pond Formation. View of bedding 
surface south of Big Salmonier Brook along Burin Inlet. 
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l nlrt. The fonndti on i s ye ner-ally poo rly expo sed and the thi ck ness of 
I' 

450• 1'1 ll iu <. t be c o n sidered a rnaximum. In its more northwester l y exposure , 

t. he St~ lt Pond Formation us ually e xhibits a s trong clea v ag~ . possib ly 

re tlectin<J i ts proximi ty t o t he major thrus t f au lt (Map 1 ) which thru s t s 

the Mary s t own Group over the formation in the vi c inity of Sal t Pond . Its 

conta c t with the Hay View Formation is not exposed, but it 1s believed 

t o be g radational. 

In the sou t heaste r ly exposures o f the Salt Pond Formation, there 

i s c 111 uc h grea t er degl'lee o f " tec ton i c 

the thru s t fiJUlt whi\h places the Bay 

Pond For111ati on consJ sts of a tectonic 

shuff l i ng " of units (F i g . 5 ). Near 

View Formation a bove i t, the Sa l t 

brecc i a and the rock generall y 

ex h ibits d s trong c lea vage. The f orma tion is faulted a ga i nst the Bur i n 

Group to t he ea s t . 

The Sa l~ Pond Formation is mai nly a fine grained cl asti c sef)uence 

wit h abundant l ime s ton e nodul es a nd several massi ve , al~a l limestone beds . 

The o l de s t rock s of t he fo rmat io n a re da rk red shale with pink li.mestone 

nodu l es , grey and purple s hale and red, yreen and pur·ple mot tled shale . 

The l imestone no du l es dre fossi l i fero us (Co l eol£l_j de~) and the i r l ensoi d 

natu r e is due _t o .d iagenetic pro c e sse's ( Plates ll and 1 2 ) . Li mes t one 

gene ral ly increases i n ab und a n ce upward s and mass ive pink l i mes tone beds 

)up to l r:1 thi c k) wi t h manganese-stained alga e s itua ted o n bedding pl anes 

occ ur near the top of t he formation. These beds con tain abundant 

f ragments of Hyolithes_ and Coleo l oides. 

The Sa lt Pond For mat i o n d i ffers fr om the underlying Bay Vi ew 

Format i on i n that it is f i ne r gra ined , c ontains no vi s ible mica, does 

not ex hibit s hallow wa te r featur es (ripple marks , mud c racks,Ptc . ). 

, 
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Plate 12: Same locality as Plate 11. 

Plate 13: Trilobite in Pleasant View Farm Formation. Distance between 
bars is 1 em. Near Pleasant View Farm. Braintreella - Lower 
Middle Cambrian. 
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contains s~elly fossils and abundant pink limestone nodules. Where not 

in thrust contact with the overlying formation the contact is considered 

gradational. 

0).2.5.4 The Pleasant View Farm Formation 

The Pleasant View Farm Formation constitutes the youngest 

rocks in the map area (excluding intrusi..,es). Because of its suscept-

ibility to erosion, this formation is poorly exposed, with the best out-

crops occurring along Big Salmonier Brook where it enters Burin Inlet 

and in a gravel pit along the main road in Little Salmonier. '-J.The 100m 

given for the thickness of th~ formation is a maximum .. This formation 

crops out in several bands where they have been preserved wi th older 

rods thrust upon them (Map 1 and Fig. 5), and bec(luse of their 1 ith-

ologies, these rocks have taken up a lot of movement during this thrusting . 

Hence, they are generally very schistose. 

Nevertheless, it is possible to recognize two d is tinct units 

within the Pleasant View Farm Formation. The uppermost unit consists of 

black, rusty weathering, highly fissile shale and dark. grey siltstone. 

The shale contains light grey limestone nodules up to .8 em in diameter. 

Both the siltstone and shale are highly fossiliferous . (trilobites) and 

good specimens can be obtained where the bedding cleavage relationships 

are favourable (Plate 13). 

This unit is conformably and gradationally underlajn. by a 

sequence of light green mudstone with minor red lll.ldstone and shale, grey 

1 imestone and dark grey siltstone which passes gradationally into the 

Salt Pond Formation. One bed of manganiferous, pink weathering limestone 

\ 
I 
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-----
(60 em) was found to be highly fossiliferous (trilobites). Fossils 

(trilobites) were also found within the greenish rffi..dstone, but because 

of its blocky nature, good specimens could not be obtained. 

3.2.5.5 Undifferentiated Inlet Group 

As shown on the geological map (Map 1), there are two 

areas where the Inlet Group has been left undivided; in the vicinity of 

Little Bay and near Little Salmonier . . In these structurally complex 

areas it was not possible to delineate the various formations. All three 

formations occur in Little B~y but .only two, the Pleasant View Farm and 

the Salt Pond, were identified in the Little Salmonier area: 

3.2.5.6 Origin,-Age and Correlation 

The rocks of the Inlet Group represent two environments 

of d~position. The Bay View Formation with its sandstone and siltstone, 

frequently red and containing abundant ripple marks, mud cracks and cross-

bedding indicates deposition by streams and/or in a shallow marine, in 

part intertidal area. The source of the mica within these rocks is un-

known; The well sorted quartzitic sandstones 'may represent some kind of 

a beach or bar dep6sit. There appears to be a general decrease in grain 

size and the amount of red material as one approaches the transition 

into a second environment of deposition, represented by the Salt Pond and 

Pleasant View Farm Formation. :The fine grained nature, the co111110n 

recurrence of 1 imestone. and the fack of ri pp 1 e marks and mud cracks 

within these rocks suggests deposition in a quiet, shallow, possibly 

restricted marine environment where there was either little erosion of 

.. 
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land masses or where the addition of coarse clastics was restricted. The 

black shales of the Pleasant View Farm For~tion may represent a lagoonal 

environment or at least a further r~.striction of ;the body of water. 

Van Alstine (1948) correlated rocks here referred to as the 

Inlet Group with Lower and Middle Cambrian formations known to occur 

elsewhere within the Avalon zone. Since then, the terminology and 

stratigraphy of the type localities e_lsewhere have been altered and 

Greene (1974) recognized the occurrence .of Eocambrian beds within the 

map area. Although correlations could be made with confidence, the author 

feels. :that a detailed paleontological study is necessary before the 

formation names used elsewhere in the Avalon zone are used -within the 

map area, in particular, and in other areas of the southern Burin 

Peninsula in general. 

The Pleasant View Farm Formation, because of its fossil .content 

and distinctive lithologies is the most easily correlated. The upper unit, 

black shales and grey siltstones, containing, according to Van Alstine 

(1948) and Fletcher (written communication to D.F. Strong, 1975), trilo-

bites of the-Paradoxides davidis and Hydrocephalus hicksii zones, is 

therefore lithologically and paleontologi cally similar to the Manuels 

River Formation .. The lower unit, green mudstones, red shale and lime-
. . 

stone, all manganiferous, containing trilobites of the Paradoxides 

bennetti zone (Van Alstine, 1948), is correlative with the Chamberlains 

Brook Formation, Van Alstine (1948) recorded the occurrence of mangan~ 

iferous beds which he correlated with the "Hanfordian" beds containing 

fossils of the Protolenus zone of upper Lower Cambrian age. The author 

was unable to recognize these beds as a mappabl.e unit. 
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The Salt · ~and Formation is lithologically similar to the Lower 

Cambrian units of the Avalon Peninsula, i.e. the Brigus, the Smith Point 

and the Bonavista For~tions. Structural complexity and the l4ck of 

fossil control, prevent any definite correlations at this time but, the 

estimated thickness of the Salt Pond Formation (Table 2) is comparable 

to-' the thickness of the Lower Cambrian in other area.s. 

The base of the Cambrian will have to be defined paleontologically 

within the fliap area. as suggested by Greene and Williams ( 1974). because 

there is no obvious break in the stratigraphic record and the transition 

into the Precalftlrian rocks appears to be gradational (if in fact tile 

lower units of the Bay View Fonnation are Precamb.rian). The quartzite­

grey siltstone unit of the Bay View Formation may be correlated,.,ith the 

Random Formation. The unit above this is then best correlated with part 

of the Youngs Cove Formation and the unit below is correlated with the 

Chapel Island and possibly part of the Rencontre Formation. 

In conclusion, the Inlet Group appears to represent a conformable 

sequence which spans the time interval from latest Precambrian or possibly 

'· earliest Cambrian to Middle Cambrian . 

3. 3 Intrusive Rocks 

Intrusive rocks 

to Middle Carboniferous 

' 

of ~he m~rea range in age from late Precamt,rian 

(?) and in composition fr.pm granite through gabbro 

to anorthosite and pyroxenites (Table 2). 

3.3. 1 The Wandsworth Sill 

The oldest intrusives of the map area appear to be the Wandsworth 

i 
i 
I 
! 
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Sill and its relat-ed dykes, which are considered to be co-ma~atic with 

the Burin Group, i.e. Late Precambrian in ag~. This is opposed to the 

views of Van A~tine (1948}, who considered the "metagabbro", as earlier 

• workers in the area called the sill, to be Ordovic i an,- probably based 

upon his belief that the Burin Group was Ordovician, ~f Williamson 

(1954), who considered the sill to be Post-Cambrian but Pre-Devonian, 

based upon petrographic similarities to a gabbro he found to be that 

age outside the map area, and of Greene (1974), who considered it to be 

~evonian, presumably based upon the fact that the majority of- intrusives 

of the Appalachian Province are believed to be of that age (Williams et 

!!_. , 1974). 

Field evidence indicating that t .. e Wandsworth S i 11 is related to 

the Bur1n Group includes the lithological similarities, the lack of 

evidence for any intrusive relations with the Inlet Group~ and the fact 

that the sfll is restricted to th\ Burin Group over a distance of 25 bn. 
J 

The latter two features can be readily discerned on the geological map 

(Hap 1). The sill is faulted against the Inlet Group in the vicini ty of 

little Bay . 

Although the sill is regionally concordant, there is abundant 

evidence for local crosscutting relations as pointed out by Van AlStine 

(i948). The sill is displaced by a large dextral fault in the vicinity 

of Bllrin Inlet. 

Within the map a~ea, the Wandsworth Sill crops out over a 

distance of 20 km and attains a maximum outcrop width of 2.5 km. Within 

its boundaries there are abundant and sometimes large (up to 100 m thick) 

xenoliths. These sheet-like xenoliths occur throughout the sill bt.it are 

I 

I 
I 
i 
I 
i 
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It is probable that th~e sheets have 

as much as one third, t:f the estimated 

thickness of 2 km for the sill, •. '\ 

There is no single dominant rock type with,in this sill, however, 

over most of its exposure, the rock is gabbroic and variatjons are 

limited to grain sizes and plagioclase-ferromagnesian ratios. Usually 

the variations show no regular distribution or the weathered and lichen 

covered surface doesn't allow recognition of any primary features. On 

both sides of Bu~in Inlet', however, it is possible to study some 

characteristics of ·the Wandsworth Sill in detail. On the west side of , 
the inlet, it consists of a nunt>er of bands ranging from 1 to 20 em in 

thickness, some ~rromagnes ian.,. rich, some p 1 agioc 1 ase-rich (Plate 14). 

In places these .bands are disrupted by magmatic flow and slumping 

(Plate 15). On the east side of the inlet, the cumulus banding is 

developed to its greatest observed extent with bands of pyroxenite and 

anorthosite attaining thicknesses of 10 m. 

In other places such as along the new, Little Salmonier-Mortier 

road, there are coarse irregular patches (up to 1 m in diameter) of horn­

blende (crystals uP't.to 5 em) rich rock, indicating that in some cases 

variations are caused by local concentrations of water. In still other 

places, the rock appears to be made up almost entirely of fine .grained . 

diabasic material, suggesting a number of pulses as opposed to a sing1e 

intrus ian. 

At its northern extremity, in the vicinity of Little Bay, the 

si.ll consists of a granodiorite. The transition is fairly rapld, but 

it is believed that the granodiorite represents a more differentiated 
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Plate 14: Cumulus banding in the Wandsworth Sill. West side of 
Burin Inlet. 

Plate 15: Magmatically disrupted cumulus banding in the Wandsworth 
Sill. Same locality as Plate 14. 
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pulse of the sill because the contact is marked by a zone of successive 

intrusions ranging from fine felsites to coarse gabbros which show two 

chilled margins. 

In hand specimen, the most common rock of the sill consists of 

approximately equal amounts of plagioclase and fibrous actinol i te (after 

pyroxene) . A foliation, l>arallel to the regional schistosity, is 

developed near the margin of the s_ill. Along some fractures within the 

sill, the rock has bee~ sheared so that it now weathers to a aqua colour 

whereas the gabbro is usually white weathering. 

On the Rock Harbour peninsula, a number of gabbroic intrvsives 

cut the Rock Harbour Group and during tne field work (see chapters 4 and 

S) these were regarded as being related to the Wandsworth Sil l. It is 

not known whether these bodies are concordant o'r not because rio contacts 

were observed. 

The Wandsworth Sill, the Burin Group and the Rock Harbour Group 

are cut by a number of diabasic dykes, ranging up to 5 min thickness. 

The vast majority of these are believed to be related to the Wandsworth 

Sill, although some m«y be later. The dykes are .fine-to medium-grained 

~nd commonly vesicular. Along the coast, south of Beau Bois, a number 

of dioritic dykes were observed, and along the west coast of the Rock 

Harbour Peninsula felsic dykes are present. These more acid varieties 

probably reflect the more differentiated nature of the Wandsworth Sill 

in that area. 

The Wandsworth Sill is ~lso cut by porphyritic dacite and trachyte 

bodies which may be related ·to the sill or may 6e later . 

• • 
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3.3.2 Plagioclase Porphyries 

One other volumetrically insignificant group of dykes which cut 

the Wandsworth Sill and the Burin Group are plagioclase porphyry dykes. 

Because of their importance with respect to the relative ages of the 

Marystown and Burin groups (discussed above) they are separated from 

other dykes. 

These dykes, never thicker than 1 m, contain plagioclase pheno­

crysts up to 2 em in length, giving them a very distinctive appearance. 

These crystals are set in a grey-green diabasic matrix. 

3.3.3 The Anchor Drogue Pluton 

This predominantly granodioritic body, formerly known as the 

Fresh Pond granodiorite (Van Alstine, 1948), and the Freshwater Pond 

granodiorite (Greene, 1973, 1974), crops out in the most westerly 

* portions of the map area south of Freshwa,ter Pond. The rock can best 

be described as a pink, medium grained, granodiorite to quartz monzonite. 

As with the Wandsworth Sill, the boundaries of the Anchor Drogue 

Pluton shown on Map 1 represent the outer limits of observed intrusives. 

Within these boundaries, there are many blocks and sheets of volcanic 

rock of the Marystown Group, into which the granodiorite is intruded. 

The nature and abundance of these blocks suggests that they are roof 

pendants and the Anchor Drogue may be regarded as a .high level intrusion. 

Greene (1974) considered the pluton to be Devonian in age based . ,_ 

upon Williamson's (1956) contention that the occurrence of fluorite with­

in it and the petrological similarity between the pluton and the St. 

Lawrence pluton indicates equivalence. However, the fact that the 

* The name Anchor Drogue Pluton was introduced by Strong et a 1. , 1976. 
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Anchor Drogue Pluton ~ truncated by the thrust fault, Map 1, thought 

to be pre-St. Lawrence gr 

Pluton is older. .. 

that the Anchor Drogue 

A definite age is not known, but, a congenetic relationship with 

the Harystown Group cannot be ruled out. This hypothesis was first put 

forward by Van Alstine (1948). 

The Anchor Drogue Pluton is cut be diabase dykes and may be 

related to these and other dykes cutting the Marystown and Burin Group. 

3.3.4 Younger Dykes 

One .diabase dyke was found cutting the In~et Group within the 

map area and it is probable that some of the dykes cutting the older 

groups are related to this late igneotls event. It can be said that these 

dykes are post-lower Cambrian and may be related to the St. Lawrence 

granite. 

The dyke, cropping out along the west side of Burin Inlet, is 

approximately~ m wide and is one of . t~e least altered dykes found in 
\ 

the map area. It is a black, fine grained rock consisting of pyroxene 

and plagiocrase 

3.4 Structural Geology 

There is no direct evidence of more than one deformation to be 

found within \he map area. Only one schistosity was observed and. the 

differences exhibited in the styles of deformation are believea-\o be 
-

expla.inable by relative position in the rock pile at the time of 

deformation and by lithological differences. 

• 
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The Inlet ~ provides the most definite indications of the 

style of defonnation which affected the area. Fig. 5 shows some of the 

structures observed along the Burin Inlet section. The deformation can 

be described as asymmetric folding with one limb dipping at approximately 

zoo and the other approaching a vertical orientation (Plates 16 and 17). 

An axial planar cleavage is developed in some cases and it generally has 

a strike of between 20° to 40° azimuth and dipping to the northwest at 

between 40° to 50° (~ig. 6). 

In some cases these a~metric folds are disrupted along thrust 

faults (Plate 18), which parallel the cleavage, i.e. the folding and · 

faulting are closely related. Along one of the faults the Bay View 

Formation is thrust upon the Salt Pond Formation representing a vertical 

component of movement in the order of .800 m. In this case a tectonic 

breccia has been developed (10-20 m .thick) whereas most of the other 

thrust faults don't have associated breccia. Near-vertical schistose 

zones have been de·ve 1 oped in the more incompetent rock units .e.g. the 

' Pleasant View Farm Formation, which have somewhat localized zones pf 

movement. 

The most geologically and topographically obvious thrust fault 

(Map 1) is the one which places the Marystown and Mortier Bay Groups over 

d has been named the Lewins Cove Fault because, in the 

vici y of Lewins Cove it is best exposed in a quarry (Plate 19). 

Because of the scarcity of measurable attitudes within other 
' groups, with the exception of the Rock Harbour Group, and because of 

the confusion caused by the interfi~gering and lensing of rock units, 
... 

especially within the Marystown and Mortier Bay Groups, it is necessary 

i 
i 
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Plate 16: Asymetric anticline in Inlet Group showing axial planar 
cleavage dipping to the NW. Along Route 12, north of 
Little Salmonier. 

Plate 17: . Asymetric syncline at same locality as Plate 16. 
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Plate 16: Asymetric anticline i'n Inlet Group showing axial planar 
'; cleavage dipping to· the NW . Along Route 12- north of 

Little Salmonier . 

Plat~ 17 : Asymetric syncline at same locality as Plate 16 . 
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Figure 6. Cleavages . Lines indicate position of planes best fitting 
the highest concentrations of poles . . N-W segment - northwest 
of Lewin's Cove Fault. S-E segment - southeast of Little Bay 
Fault. Central segment - between the two faults. • - poles 
to cleavages in NW segment . x - poles to celavages in SE 
segment. + - poles t'o cleavages in central segment. 
Note dominant NE str1ke and HW dip of cleavages in all 
segments. 
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Thrust fault within the Inlet Group. 
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Plate 19: Lewin•s Cove Fault. Upper 3m of quarry face is Marystown 
Group and the bottom is Salt Pond Formation. Near Lewin•s 
Cove. 

Plate 20: Asymetric foldinq in the Marystown Group. R.L. - rhyolitic 
lapilli tuff; B.L. basic lapilli tuff. Near Salt Pond. 
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to rely heavily upon the structural style worked out for the Inlet Group. 

The Marystown Group shows the development of schistose zones 

paralleling the Lewins Cove Fault and the cleavage and faults of the 

Inlet Group (Fig. 6), although they are more variable and appear to be 

localized within certain lithologies, usually crystal and/or lithic 

lapilli tuffs, presumably because these rocks are less resistant than 

the other units . Folding is difficult to recognize and although most 

of the measured attitudes indicate a variably dipping, westward facing 

sequence there is some evidence of a simi l ar style of folding to that 

foun~ in the Inlet Group (Plate 20). 

The Mortier Bay Group has apparently taken up an unequal amount 

of deformation as ~videnced by the frequency and intensity of the shear 

zones. It is also apparent that the amount of deformation increases from 

west to east, forming a wide zone of intense brecciation in the vicinity 

of Creephole Point (Plate 21). The amount and style of deformation 

appears to have been dependent upon t,he original orientation of the · 

_bedding. In the north-west, the bedding strikes at right -angles to the 

schistosity and is essentially oriented as it was orig1nally, in the 

east, where the rocks may have been oriented differently, the less 

resistant units (e.g. the Creston Formation) have undergone intense 

shearing and have been thrust over by th~more massive units which are 

still essentially flat lying . Folding of the strata ac'companies this 

thrusting much .in the same fas~ion that occurred in the Inlet Group. 

The Burin Group exhjbits a slightly different pattern of deform­

ation, in that the strike of the fonnatiol5 and the schistosity are 

slightly more northerly than in other groups and the beds dip more 

\ . 
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Intense brecciation in the Creston Formation. Near 
Creephole Point. 
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steeply (Hap 1, :Fig. 6}. This is thought to be due to the presence of the 

large, relative-ly massive body, the Nandsworth Sill, within the rock 

sequence. This body would _ tend to act as a•buttress" during c~ression, 

thus causing_deformation by shearing and tilting rather than folding of 

the rocks closely associated with the sill. It should be mentioned here 

tha~ there is evidence of a decrease in deformation within·the Burin 

Group as you get away from the s i 11 to be found to the south of the map 
• 

area, where tlat lying strata are reported in several places (Strong et 

~-. 1976). 
' • 

The Rock Harbour Group is locally folded into southwest plunging 

structures wttfl steeply dipping axial planes (Greene, 1974}, but the 

confonnable nature of the contact between the Rock Harbour and the Burin 

Groups. the "linearity" of"'this contact and the parallelism of the axial 

planes-with structures in other groups argues against a different ~riod 

of defonnatfon for these structures. It appears mre likely that .the 
' 

differences are due to the position of the Rock Harbour Group w.ithin the 

sequence at the time of .defonmation. 

Other than the series of northeasterly striking northwesterly 
. ~ 

dipping thrust faults discussed above, there are three other iMpOrtant 

faults recognized in the map area. Two of these, the one o~ the Rock 

Harbour Peninsula and the one running from Dur1cle Cove southwestwards 

to Burin Inlet have large dextral~ slip components and probably a 

"thrust• component. The f-ormer fault is· inferred from a study of air 

photos •nd has a horizontal displacea~ent in the order of 500 Mters. 

The latter one can be recog~ized in the field by a zone of intense · 

shearing and has an apparent displacsent of approxi~~ately 1600 •· Thts . 

• 
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fault has also resulted in rotation of formation contacts (Map 1 ). 

Probably the most important and the least understood ·fault of 

the map area is that which separates the Burin and Rock Harbour Groups 
·! ' 

·from the ot/ler rocks in the area, the Little Bay Fault {Map 1). Th~ 

relative ages of the Burin and Inlet Groups and the orientation of minor 

folds near the fault would indicate the Little Bay Fdult is one of the 

high angle normal type. This style of faulting indicates a change in 

stress orientation from the thrusting and related faulting and folding 

and it may be much later or earlier . However, the situation may have 

been similar to that described by Williamson (1956) for the area to the 

south, where he concluded that similarly oriented normal faults were 

"produced in response to uplift and relief of pressure following an 

earlier period of compression". 

,.. \ 
3.4. 1 Discussion 

The deformation observed in the map area can thus be ·related to 

a single period of compression (principal stress axis oriented at approx­

imately 305°). Previous workers in the area recognized the importance of 

this event (Greene, 1974; Van Alstine, 1948; Williamson, 1956). Van 

Alstine (1948) believed that the area was subjected to two periods of 

deformation, however, this was based upon a stratigraphy that is believed 

to be e'rroneous (see above and Williamson, 1956; Strong et ·aJ., 1976) . 

Williatnson (1956) 1nterpre.ted the deformation iti the area to the south in 

t·~ of one orog~ny. 
' 

'The time ot\ the deformation can be dated only as post:Middle 

Can()rian' and pre-Hi~le Carboniferous because it deforms the Pleasant 
\ 

I 

t 

I 

• 
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View Farm Formation but doesn't affect the St. lawrence granite, dated 

.at 315 ~ 5 m.y. by Bell and Blenkinsop (1975) . Deformations of this age 

within the Avalon Zone have been ascribed to the Devonian, Acadian 

Orogeny (see discussion in Chapter 2) . 

. The situation which Fletcher (1972) envisaged for his area 

directly to the east of the map area fits the above observations . At 

the time of compression, there existed a "positive" area to the east, 

thus causing the formation of asytl'llletric folds with the steep limbs on 

the east side and thrusts and axial planar cleavage dipping at moderate 

angles to the northwest . 

3.5 Summary of Geological History 

·Figure 7 and Figure 8 are schemaEcarss- sections of the area. 

The geological history of the map area b gan in the late Precambrian with 

the deposition of the siliceous siltston s, andstones and conglomerates 

of the Rock Harbour Group. The source of the sediments appears to have 

been a acidic, subae:ial volcanic and marine sedimentary terrain. A 

continental shelf and slope environment is envisaged for this period, 

with stromatolitic limestones forming in protected, relatively shallow 

water areas and 1 imestone conglomerates forming from the me.chanical 

breakup of these "r~efs". ::L The submarine, .mafic lava flows. pyroclastics 
-. 

and tuffaceous sediments of the Burin Group were then formed and intruded 

by a cogenetic sill (the Wandsworth 5111) and its associated dykes. The 

intermittentoccurrence of str~tolitic limestone throughout this period 

of volcanis~ suggests a relatively shallow water environment. 

There is no record of a gradual transition from submarine to 



Figure 7: 

0 KM. 1 . 

Cross- section of southern part of map area . Location of A-A ' and colours* 
used are shown on Map l. 

* Colours for units 3 and 5 as shown on Map l are reversed in this figure. 
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0 1,000 
METERS 

Cross-section of northern part of map area. Location of 
B-B• and colours*used are shown on Map 1. 

* Colours for un its 3 and 5 as shown on Map 1 are r eversed 
i n th is figure . 
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"' subaerhl .volcarlism and it must be assumed that there is a significant 

break in the record because when volcanism resumed, it was predominantly 

bimodal and subaerial represented by the Marystown and Mortier Bay Groups. 

The environment was one of overlapping volcanic sequences which were 

affected by erosion and where volcanogenic sediment formed in fluviatile 

settings. The Anchor Drogue Pluton was emplaced into its cogenetic 

volcanics as a high level intrusion. 

As volcanism ceased, subaerial clastic sediments (lower Bay View 

Formation), then intertidal" to neritic sediments (upper Bay View) and 

finally, with continued transgression~ shallow marine clastics and non-
) 

clastics formed {Salt Pond and lower Pleasant View Farm Fonnations}. 

The body of water became restricted, as evidenced by the youngest 

sedimentary rocks of the area, the black and grey, pyritic shales and 

siltstones (upper Pleasant View Fa~m). 

Defonmation, during the deposition of 'these rocks, was of the 

non-compressive type, being limited to the high angle fault1ng which 
• 

likely accompanied the volcanic episodes. However, following the de-
\ 

position of the Middle Cambrian sediments, the area was subjected to a 

compressive event, followed by uplift and erosion. Post-orogenic 
. I 

diabase dykes represent the youngest rocks of . the map area. 

1 
1 
I 
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CHAPTER IV 

PETROGRAPHY 

The following discussion concentrates on the petro~raphy of those 

rocks which were analyzed, but thin sections were studied for most rock 

types and general observations are also given for these. Descriptions 

of representative ~pecimens of analyzed rock units are given in 

Appendix 1. 

4.1 The Rock Harbour Group 

The most coi1Tllon rock type of the Tides Cove Formation, the well..: · 
.) 

bedded siltstone, consists of angular fragments of quartz, plagioclase 

(unaltered to slightly sericitized) and orthoclase in a finElJnatrix of the 

same material. There are a few rounded lithic fragments, similar to the si lt ­

stones that may represent reworking o·f partially lithified strata. 

The rock is cut by calcite veinlets and its fragments range from un-

altered to moderately altered. 

Cobbles of the Wild Cove Formation were sectioned in an attempt 
• to determine whether or not they had correlatives within the map area, 

especially the acid, igneous cobbles of the Marystown and Mortier Bay Groups. 

One granitic cobble turned out to be a very distinctive rock composed 
"' 

of approximately 20 per cent plagioclase (An10 )~ 40 per cent quartz and 

40l,er cent perthite, with minor muscovit~ chlorite and opaques. The 

rock is slightly porphyritic and.relatively unaltered. It is not 

correlative with any rock units studied within th& map area . The other 

cobbles are not as distinctive and could have peen derived from any acid 

volcanic terrain cormined with a submarine, sedimentary terrain. However, 

*Plagioclase determinations were made using routine extinction methods on 
a flat stage. 

r 
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the occurrence of fragments representative of both terrains in one 

volcanic breccia clast indicates that they were closely related in the 

source . area at the time of eruption of the.brecc)a ,and this is not the 

ca~e within the map area (Chapter 3 and Map 1). 

4.2 The Burin Group 

4. 2.1 The Pardy Island Formation 

The pillow basalts of the Pardy Island Fonnati on range from 

porphyritic to non-porphyritic varieties, with the former being mor.e 

common. The porphyritic rocks generally consist of up to 20 per cen t 

clinopyroxene phenocrysts (Plate 22) and smaller plagioclase phenocrys~s 

. (up to 20 per cent). Serpentinized pseudomorphs of olivine phenocrysts 

, were recognized in some of the thin sections (Plate 23). The cline­

pyroxenes (augite) infrequently have an altered orthopyroxene core 

·(Plate 24). The clinopyroxene is commonly twinned, shows a reattion rim 

with the matrix (Pl_ate 25) and is variably altered to actinolite (Plate 

26). Some of the ·pyroxene phenocrysts are up to .5 em in length, but 

microphenocrysts are also common (Plate. 27). 

The plagioclase phenocrysts are in the oligoclase range { An 20), 

are generally un~ned, show albite twinning and are variably altered to 

f 
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Plate 22: Clinopyroxene phenocrysts in the Pardy Island Formation 
(plane light, X 40). 

Plate 23: Serpentinized olivine phenocryst in Pardy Island Formation 
(X- Nicol s , X 64) . 



Plate 24: 

Plate 25: 
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Clinopyroxene with an altered orthopyroxene core. Pardy 
Island Formation (X-nicols, X 40). 

Altered clinopyroxene showing a reaction rim. Pardy 
Island Formation (X-nicols, X 40). 
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Plate 26: Clinopyroxene altered to actinolite. Pardy Island Form­
ation ( X- Nicols, X 40). 

Plate 27: Microphenocrysts of pyroxene within the Pardy Island 
Formation (plane light, X 40). 
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chlorite, albite and quartz. 

The interpillow material, although not_ plentiful, consists of 

poorly sorted, angular fragments of basalt and a few plagioclase pheno­

crysts set in a very fine-grained ma~rix . 
. ..... 

4.2.2 The Port au Bras Fonnation 

The most common rock type of the Port au Bras Formation, th~ 

tuffaceous san1stone, consists mainly of angula~ fragments of plagio­

~e crystals with lesser amounts of opaques i n a matrix of calcite 

and chlorite. Epidote is a common alteration product. Some of the al­

tered, angular fragments are probably of mafic volcanic origin. The 

limestone which is found within this fo~tion, and those elsewhere 

within the Burin and Rock Harbour Groups, are totally recrystallized so 

that recognition of ·any primary structures was not I*S·ible in thin 

section. 
r3 

4.2.3 The Path End Fonmation 

The pillow lavas of the Path End Formation are commonly por-
I 

phyritic but to a 1 esser degree than the Pardy Is 1 and Formation . The 

dominant type of phenocryst is plagioclase and is often the only one 

(Plate 28)~ Clinopyroxene where present as a phenocryst phase is 

altered to actinolite. No olivine was recognized . . The plagioclase is 

altered to epidote and seric.ite and is now of a composition close to An 10• 

· The matrix consists of an epidotized mat of plagioclase laths and 

chlorite. The scarcity of opaques i !t noteworthy. Epidote. calcite and 

quartz veins are c00100n and some samples show evidence ··af siHcific-
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Plate 28: Plagioclase phenocrysts in the Path End Formation 
(X -Nicols, X 40 ). 

Plate 29: Chilled margin of Path End pillow (plane light, X 40 ). 
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ation. Chilled margins of pillows are highly vesicular {Pl.ate ?9). with' 

quartz, ~dote and calcite fil,ling the vesicles. 

4.2.4 1fe Beaver Pond Fonnation 

Within the map area the Beaver Pond Formation is the most _h.i_Qhly 

altered of the pillow lavas of the Bu.rin Group. They generally ionsist ' 

of actinolite, epidote and albite, with some quartz and hematite. The 

orig~nal rock was non-~or~hyritic and non-vesicular, although a few 

stretched vesicles were recognized. Plate 3Q shows a typical hematized 

variety of the Beaver Pond pillow lavas. 

4 . 2.5 The Wandsworth Sill 

The Wandsworth sill is discussed here because it is considered to 
~ . 

be closely associated with the Burin Group (Chapter 3). In the1r most 

cOITITlon variety, the gabbroic rocks of th~ main sill consist of approxim-

ately 50 per cent actinolite and 50 per cent plagioclase exhibiting . 
ophitic ;ntergrowth (Plate 31). The habit of the actinolite .varies from 

aggregates of crystals of rubble-like replac.ements to prismatic, twi nned 

crystals . In most cases th~ original ferromagnesian minerals have been 

completely replaced by the actinolite, although some sections contain 

rermants of large augite phenocrysts (Plate 31). The plagioc lases ar:-e 

highly altered to seric;te and albite, but more c~nly to a high 

relief, isotropic mineral believed to be hydrogrossular. Rosettes of 

epidote were found in a nunter of cases and the rock is cut by epidote 
., 

and quartz v~i ns. One or 2 per cent of opaques are present and are 

altered,to leucoxene. The actinolite is colorless to pleochroic green, 

I 
[ · ·.-. 
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Plate 30: Hematized Beaver Pond pillow (plane light, X 40 ). 

Plate 31: Ophitic texture in the Wandsworth sill. Plagioclase is 
altered to hydrogrossular (?). Clinopyroxene is relatively 
fresh. (crossed nicols, X 40 ). 
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indicating a low FeiMg ratio (Heinrich, 1968). The fine grained phases 

of the gabbro and the dykes associated. with it have a similar mineralogy 

but are generally less altered. 
" 

The granodiorite is commonly composed of 30 .per cent quartz, 60 

per cent feldspar (mostly pla~ioclase) and 10 per cent ferromagnesians. .. ~ 
The -rock is generally sheared near the little Bay Falllt (Map 1} and the 

quartz shows undulatory extinction and a calaclastic texture. The 

plagioclase is altered to sericite, Cplcite and epidote. rhe ferro­

magnesians are believed to have been amphiboles Qecause of their 

prismatic habit but they are now altered to chlorite, calcite and epidote. 

The gabbroic dykes intruding the Rock Harbour Group on the Rock 

Harbour Peninsula, and previously thought to be related to the Wandswortn 

sill (Chapter 3 and Map 1), consist of brown hornblende (partially~ 

al,ered •to chlorite and biotite) and plagioclase (An10_20) partially 

al~er'tl to sericite and hydrogrossular (?). There is usually 1 or 2 

per cent quartz and magnetHe present. One section shows augite pheno­

crysts rimmed by brown hornblende, which is in turn, altered to chlorite 

(Plate ~2-). The lack of alteration of these rocks may imply a ymfg'er , 

age for these intrusions ~han for the Wandsworth sill. 

4.3 The Marystown Group 

The Marystown Group is made 'up of many rock types (Chapter 3) 

and the petrography of the major types is diSCJtSSed here·. One of these, 

the porphyritic rhyolite, consists of phenocrysts (up to 30 per cent) of 

K-feldspar, alb1te and quartz of variable size. The K-feldspar often 

contains smaller albite crystals (Plate 33) ·. Epidote is the most c011100n 

··-- t·· 
..... 
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Plate 32: Clinopyroxene with an amphibole rim (in part altered to 
chlorite). Gabbro cutting Rock Harbour Group (crossed 
nicols, X 40 ). 

Pl ate 33: Albite phenocryst enclosed in an orthoclase phenocryst. 
(X-nicol s, X 40 ) . 
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alteration product, and mafic minerals (when present) are altered to 

chlorite and opaques, with the latter occurring in the groundmass (less 
('· 

than 1 per cent).- The rna tri x is composed o'l a sugary i ntergrowth of 

feldspar and quartz. The phenocrysts are usually embayed due to 

reaction with the melt. 

The pyroclastic rocks Of the Marystown Group are dominantly 

acidi'c, containing fragments of brokert crystals . (quartz, plagioclase 
1 

* and orthoclase )and.rhyoltte in a generally sericitized matrix C}·f the 

.. 

same material. However, mafic clasts are mt.~ch more abu!'dant thao wou\d 

be expected from their present exposure as part of the Marystown Group 

within the map area. Thus it may be that these fragments were derived 

from another. more mafic, area and/or level of the vol canic sequence . 

Trachybasalt is the most common mafic fragment, often being vesicular 

and epi~tized . Only one exposure of this rock type was found within 

J 

the map area. ,The v~lcanogenic sediments of the gro~p consist of angular 
. 

to subrounded grains and pebbles of quartz, orthoclase, albite and lithic 

fragments (usually rhyolite), ' with a hematite-bearing c~nt. Detrital 

muscovite,.of un~nown origin, t>ccurs in most secti()ns (up to 2 per cenf) 

and the flakes help to define the small scale sedimentary features. 

Sericite occurs_as an alteration product. 

4.3 . 1 The Anchor Drogue Pluton 
v 

The Anchor Drogue Pluton is . d i scuss·ed here because of its >. . 

believed association with the Mar ' stown Group _ (Chapter 3). Thin sections 

show that the rock is a quartz monzo .ite, consisti.g of ~out 24 per cent , 
quartz~ 35 per cent plagioclase (An 0), 30 per cePit orthoclase and 10 

* · Some Carlsbad twinning ' was but the determination is not definite. 

' / 
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per cent mafics (now altered to chlori{;·'and epidote). Magnetite 

occurs in amounts less than 1 per cent and epidote is a conmon altera\tion · 

"' product of .the feldspars. The rock shows· excellent granophyric texture 

(Plate 34) and coarse granite with fi~er granitic xenoliths was noted, 

indicating successive intrusions: 

~The . pyroclastics and flows of the Marystown1 Group are horn­

fe 1 sed near their contact with the Anchor Drogue Pl'llton. 
t 

4.4. The korti'e; Bay Group 

. The Cashe'l Lookout Formation of the Mortier Bay Group is ~milar 

to the Marystown Group, except its pyroclastics are generally more 

"' ~ 
schistose. Flow banding js well developed within the rhyolite·s, and 

albite phenocrysts are co11100nly rotated by the movement (Plate. 35). 
' 

Hemat ization is c011100n. - • 

The mafic 'flows'of the Creston Formatiqn, interpreted as the 

youngeslllolcanics of the map area (Chapter 3}, generally consist of a 

matriX ~luihul' plagioclase (Variably altered tO Calcite andjOr ~pldOte), I 

hematite, chlorite and ilmenite (often altered to leucoxene) with 

variable amounts of olivine (altered to serpentine and· hematite) 

(Plate 36) and plagioclase (An10) phenocrysts. T_he rock generally 

contains amygdules, which are often flattened and frequently show 

features indicating fonnation of segregation vesicles, i .e. partial . 

filli -ng with . residual liquid, then total solidification. -.The more cQiliOOn 

minera'ls found w)thln these amygdules are; calcite, chlorite, epidote, 

quartz, ,albite and in a number of sections, prehnite and zeolite 

(lauroontite?) (Plate 37). 

·. :· 



Plate 34: 

Plate 35: 
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Granophyric texture in the Anchor Drogue (X-nicols, X 40 ). 

Albite phenocryst in rhyolite of the Cashel Lookout Form­
ation (X-nicols, X 40 ). 
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Plate 36: Olivine phenocrysts altered to hematite and serpentine 
(X-nicols, X 40 ). 

Plate 37: Amygdule in the Creston Formation filled with prehnite and 
a zeolite. (X-nicols, X 40 ). 
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The sediments and pyroclastics of the Creston Formation differ 
. 

from those of the Cashel Lookout Formation and the Marystown Group only 
/ 

in having a higher proportion of mafic fra gments and clasts. 

!2_~ __ I_n_l_e_t_ G ro l1!. 

Only a f ew roc ks of the Inlet Group were sectioned, primarily to 

see if fossils could be identified. Both hyo l ithides and trilobites 

(Plate 38) were noted but a detailed study was not undertaken. The lime-

stone of t he Salt Pond Formation consist s of 90 per cent grains of 

ca l c ite with abundant hematite cement and 10 per cent clastic grains 

(angular t o s ubrounded } represented by varying amounts of quartz and 

rnu s co v .i t e . 

4. 6 Other Intrusive Rock s ., 

Intrusi ve rocks not discu ssed above include the important plagio-

c la se porphyry dykes (Chapter 3) . The se rocks consist of approximately 

10 per cent plagi ocla se phenoc ryst s (up to 0.5 em i n length) in a matr i x 

of 50 oer cent fluidal plagioc lase (altered to epi dote and ca l c ite), 5 

per cent leucoxene a nd 20 per cent c hlorite . The phenocrysts show 

zoninq of al~ration product s wit h t he core bPi.ng nltererl to c al c itP and 

the margins being altered to hydrogross ula r ( ? ). 

The dyke cutting the Inl e t Group, as expected , is one of the least 

altered rock s of the map area (Plate 39 and 40). It consi s ts of unal t ered 

plag ioc lase laths showing ophitic intergrowth with titan-augite. The 

pyrox ene is alter ed to chlorite, and magnetite makes up 2 per cent of 

the rock. One large plagioclase phenocryst wa s noted . 
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Plate 38: Fragments of trilobites in the Salt Pond Formation. 
(X-nicols, X 40 ). 
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Plate 39: Ophitic intergrowth of titan-augite and plagioclase in 
dyke cutting the Inlet Group. (Plane light, X 40 ). 

Plate 40: Same as Plate 39 with X-nicols. 
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4.7 Sunvna ry, 

The mafic flows of the map area show the following phenocryst 

assemblages: 

ORTHOPYROXENE AUGITE PLAGIOCLASE OLIVINE 

PARDY ISLAND Present only Dominant Secondary in Present 
in reacted importance 
cores 

PATH END ---------- Secondary in Dominant ----------
importance 

BEAVER POND ---------- ---------- ---------- -----·-----
\' 

CRESTON ) ---------- ---------- Dominant Secondary 
importance 

The Wandsworth sill is dominantly a clinopyroxene-plagioclase 

rock. 

T~e intru~ives of the Rock Harbour Peninspla are less altered 
• 

than the Wandsworth sill and other petrographic differences imply that 

they are unrelated . 
/ 

Metamorphism varies from greenschist facies within the Burin 
.....---....... .· 

~;oup and Wandsworth sill, to zeolite and prehn~te facies within the 

Mortier Bay Group, to unmetamorphosed rocks of the Inlet Group and late 

intrusions. 

in 
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CHAPTER V . 

GEOCHEMISTRY 

5.1 Introduction 

Chemical analyses were carried out on 102 samples for both major 

and trace elements . Six of th€se were collected by B.A. Greene. 

Procedures used i~ preparation and analysis of samples and the 

accuracy of the determinations are given in Appendix 2. The analyses, 
\. . 

along with thet.I.P.W. norms, are given in Appendix 3 . 

~-. The average composition of the different volcanic formations are 

given in Table 3 (3(obviously altered samples were omitted from the 

averaging). Follow\ng a discussion of the effects of alteration, the 

chemistry will be dealt with under 2 headings : (1} the Burin .Group, and 

(2) the Marystown and Mortier Bay Groups. 

* 5. 2 Alteration 

Fig . 9 is a diagram used by Hughes (1973} to show the mobflity 

of alkalis during metamo'rphism. The diagram was constructed by plott i ng 

a number of analyses of unaltered rocks of a variety of types (those 

falling within ttle "Igneous Spectrum") and those of a "spil itic" nature 

(those falling outside the "Igneous Spectrum"). The value of such a 

diagram is limited, since unaltered rocks .falling outside the "Igneous 

Spectrum" may occur and are classed as "altered" because they were not 

included in the above co~ilation (c. f. Stauffer et al.,. 1975}. 

With this in mind, it is apparent from Fig . 9 that although there 

has been some alkali mobility within all rock units, only the Pardy 

* See Appendix 4 for method used to treat some of the effects of alteratiQn, 
i.e. high "loss on ignition~ and oxidation. 
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Tab l e 3 : AYf'rage analys is of ..,jor rock units (Note : T277. T115 and 209 w~ 
1\Ct f_ncluJed b<>causf' or •ltcrHfon.) 

\ BURIN . GROUP TIER IIAY GROUP IWIYSTOWN GROUP 
• N 13 9 9 24 6 17 6 · a 

UNIT Par_dy Is . r~th End Beaver Pond W.n . G.tb.• C~s~ 

SI02 49 . 06 ~9.99 50 . 33 48 . 20 66. 3l 45.72 75.48 71. S8 

1102 1. 34 .56 .82 •. 19 .36 1.42 .24 .54 

A1 2o3 14 . 78 15.43 14.11 16.90 16.00 16. 63 13.1 7 14.00 

Fe
2
o

3 3 . 83 3.08 3.40 1.89 1.98 5.89 .88 1.85 

r..a 6 . 91 6.27 6 . 30 .4. 69 1.80 s.15 . 45 . 62 

~ . 18 . 18 .18 . 14 . 07 .20 .OS .09 

"'90 7.18 8.52 6. 70 9 . 48 1 . 78 7.03 . 15 .46 

CtO 7. 01 10.28 10 .83 13.01 4 . 12 7. 79 .64 . 74 

Na20 3. 79 1. 87 z. 32 1. 79 3 . 93 2.95 5 . 19 5. S8 

.! ~0 . 63 .39 . 21 . 17 1.85 .96 1.96 2.97 

P.zOs .09 . 02 . 03 . 03 . 05 . 33 .05 . 09 
H o1 

2 5.1 0 4 . 22 4 . 49 3. 54 2 . 70 6.02 1 . 06 .74 

~artz 1. 37 3.04 24 . 39 36 . !18 26.10 

Orthocl . 3. 94 2. 39 1. 31 1. 04 11 . 13 6.06 l1 . 79 17. 8() 

~- : 
o!o 

AI bite 33.91 16.41 20 . 66 15 . 69 33.86 26.66 44.69 47.89 ·. 
•' . A north . 22.69 33 . 74 28.90 31!. 92 20.48 31. 30 2.09 3. 13 

lll'pM!l. 

Corund1110 . 16 1.49 . 56 

Dlopslde 11.04 15.47 l2 . 48 22 .22 6. 32 

Hy~rst . 11.01 27 . 21 19 . 62 12.50 . 6 . 95 6. 31 . 38 1.16 

01 I vine 12.21 6. 74 17. 33 

Mlgntt. 2. 30 2.26 2. 29 2. 25 2. 21 2. 32 . 93 . 74 

"'""". 2.69 1.10 1.64 . 57 .70 2.88 - ~ 1.04 

KeNt. . 25 l. 37 

Aptt.ftf' . 22 .05 .07 . 07 - 12 .92 . 12 . 21 

Sr 272 265 221 185 461 459 123 124 

Rb 23 9 52 12 4fi 61 

F..O* 
Ji!9lJ 1. 44 1.06 1. 40 .67 2 . 01 1. 49 8 . 27 4 . 96 

+ Tl!12A and T1908 were not Included In ""'"'"9" bl'ca11s1' thf'fr l'fff'<t 1l not proportional to thetr abunden<:'! . 
• To~ Iron calculated as FeO 

N ......,.r of sa.., t .. s "'"'d for evereges 
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Table 4: Compositions of some basaltic rocks of known type . 

2 3 4 5 6 7 

Si02 \ j 8. 56 49.16 49. 15 46.57 45 . 4 46.48 47., 

Ti02 t .24 2.29 1. 52 1.85 3.00 3. 10 2 . 2 

A 1203 
18.69 13 . 33 17 . 73 8 . 20 14.7 16.68 15 . 7 

Fe2o3 2. 27 1. 31 2.76 1.~ 4 . 1 4. 12 3.4 

F
2
o 4.30 9.11 7. 20 9.75 9 . 2 7.30 7.8 

MnO . 11 . 16 . 14 . 14 . 20 . 18 . 16 

MgO 9. 26 10 . 41 6 . 91 19 . 65 7 . 8 4.65 7 . 1 

CaO 12.67 10.93 9. 91 9.43 10.5 9.40 10 . 1 

Na 2o 1.88 2 . 15 2 . 88 1 . 56 3.0 3. 80 3.3 

K20 . 07 .51 . 72 1.18 1. 0 3.10 1. 5 

P205 .02 . 16 .26 .26 . 4 ( .90 . 47 

H' OT l. 16 l. l 
2 

Sr 350 566 

Rb 11 23 

FeO* . 68 1. 06 1. 40 .55 1.65 2.60 1. 53 
MgO 

.. 
1 Laminated gabbro from Mid-Atlantic Ridge (Melson and Thompson, 1970) 
2 Olivine Tholeiite (Irving and Baragar, 1971) 
3 High Alumina Basalt (Irving and Baragar , 1971) 
4 A1kal ic Picrite Basalt (Irving and Baragar, 1971) 
5 "K-poor" alka111 olivine basalt (Irving and Baragar , <71) 
6 Trachybasalt {Irving and Baragar, 1971) 
7 Average continental alkali basalt (Manson, 1967) 

Rb and Sr va 1 ues taken from Prinz ( 1967) 

I 
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Island F~tion is consistently outside Hughes' "Igneous Spectrum". 

However, the relatively less altered nature of these r~cks c~ed to 

the others (see Chapter 4), and the oth~r differences exhibf1:'d by the Pardy 

Island Formation, both petrographic and chemical (see below), suggest 

that its separation frOm the other rocks on "Fig. 9 1s at least in part 

due to primary differences. 

5.3 The Burin Group 

5.3.1 General Characteristics 

Fig. 10 and Table 3 show that except for the cumul~s ultramafic 

layers and the .granodiorite associated with the Wandsworth sill, the 

Burin Group can be classified as basaltic, afterManson(1967), (note, 

the one analysis plotting in the silica range 55-60, is a silicified 

basalt). 

Fig . 11 indicates the subalkaline nature of the Wandsworth 

sill, the Beaver Pond and Path End Formations. Twenty-three of the 30 

analyses of the Wandsworth sill plot within the tholeiite field of Kuno 

(1968), with the other 7 plotting within the field of high alumina 

basalts. All 30 plot in the subalkaline field of Irvine and Baragar 

{1971), and all except l plot in the tholeiite field of MacDonald and 

Katsura (1968). All ana,yses of the Path End and the Beaver Pond basalts 

plot with~~ the subalkaline field and the tholeiite field of Irvine and 

Baragar (T97l) and ~cDonald and Katsura (1964), respectively. · 2 analyses 

of each of these formations plot within the high alumina basalt field and 

the rest plot within the tholeiite field of Kuno (1968). 
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N = 70 
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Figure 10 : Si02 - histogram for the Burin Group. 
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'· / 

·WANOSWORTH SILL· 
X PATH EN 0 FORM. 
0 8EAVER PON[t FORM. 
+PARDY ISLAND FORM. 

• 

70 

Alkal -i-silica diagram. Line 1 is Irvine and Baragar's (1971) 
separating alka'line (above) and sub.:.alkalfne (below). Line 2 
is MacDonald and Katsura' s (1964 ~ a~ka line above and tholeiiti c 
below. Line 3 separates alkaline (abov~ and high-alumfna 
basalts and line 4 separates the latter from tholeiitic 
basalts (below) according to Kuno (1968). 
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The Pardy Island Formation exhibits a transitional nature with 

2 of the 13 analyses plotting in the alkaline field of Irvine and 

Baragar (1971), and 7 of the 13 plotting in the alkaline field of 

MacDonald and Katsura (1968) and Kuno (1968). This may partially be due 

to metamorphic effects but other differences (higher Ti02• K2o and P2o5 

in particular) are not explainable as post-depositional changes and the 

Pardy Island basalts are thus classed ·as transitional between alkali and 

t~oleiitic basalt. 

Nonnative classification of the Burin Group results in a range 

from quartz tholeiites to alkali olivine basalts, however. olivine 

tholeiites are by far the most common (Appendix 3). The appearance of 

quartz in the norms of the dverage Beaver Pond and Path End basalts 

(Table J) .is believed to be the result of silicification. 

Fig. 12 suggests an oceanic affinity for the basaltic rocks of 

{ the Burin Group. Pearce et al. (1975) contend that alteration and 
\ 

metamorphism "tend to move oceanic rocks into the non-oceanic field ". 

Therefore the occurrence of 42 of the 70 analyses of the Burin Group 

within the oceanic field is taken as evidence that these are oceanic 

leiites. 

In Fig. 13 the field occupied by a composite of present day ocean-
. . 

les (after Bailey and Blake, 1974) is plotted along with the 

Burin Group. The heavy lines show possible differentiation trends of the 

ridge rocks . The correspondence is striking and leaves little doubt that 

the Burin Group represents a suite of rocks very similar in chemistry to 

those forming at ocean ridges today. The scatter exhibited by the basalts 

may be due to alkali mobility as suggested by Bailey and Blake (1974). 



.. 

:.· ·.': 

... . 

- 106 -

· .. 

• 
...__ 

• 
+ 

+ 

~o~------------------------L-------------~~05 
• 

Figure 12: Ti02 - K2o-P2o5 diagram (after Pearce et al .• 1975). 

• Wandsworth sill 
X Path End Formation . 
o Beaver Pond Formation ) 
+ Pardy Island Formation 
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Figure 13: A(Na2o + K20) -F(FeO + .899Fe2o3) - M(MgO) diagram. Dashed 
lines outline fields occupied by rocks from the mid-ocean 
ridges (Bailey and Blake, 1974). 

• Wadsworth sill 
X Path End Formation· 
o Beaver Pond Formation 
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It i s interes tin g to note that although the Bur in Group shows 

.... 
s imilar trends to mos tr·of t he "onland" ophiol i tes (the Troodos and t he 

California Coast Range in pa rticular ), it ic; most cl ose ly comparabl e t o 

·p resent day oc ean ridg e sampl P.s. Thi s i~ also evident f rom a compa rison 

of the averag e composition of the Wandsworth s ill (Tab le 3) and a gabbr o 

from the mid - Atlantic Ridge (Column 1 , Tab le 4) . A comparison of the 

basal~ of the Buri n Group with the olivine tholeiites of Hawaii 

(C olumn 2 , Table 4) s hows that the former are lower in Ti02 , P2o5 and 

MgO. They are also lower i n FeO and hig her i n Fe2o3, reflecting post­

c ry stalliza t ion oxidati on effects . The Bur in Group basa lts are hig her 

in Al
2
o

3 
but no t as high as high a lumina basalts nor the laminated oceanic 

gabbro (Table 4). The Pardy Island Formation has higher Na 2o and lower 

CaO, possibly in part a result of . alterat i on although, the higher K20 . 

Ti0
2 

and P
2
o

5 
a l so ind icates a more alkalic nature for these rocks than 

other s of the Burin Group. 

5.3.2 Variation Oi ag r.ams 

Fig. 14 shows the variation of major and trace elements with 

FeO* : MgO ratios, whe r e FeO* = (.899Fe 2o3 + FeO) . The behavior of Ti0 2 

suggest s a different magma ~ource for the Pardy Island Forflld t ion than 

for the rest of the Burin Group since the two trends cannot be explained 

by any norma 1 1 ow-pressure processes. 

With this in mind, the trends of,o:the Path End and Beaver Pond 

Formati ons and the \rlandsworth sill are treated separately . They can be 

explained in terms of three stages of the cooling history which are .shown 

as arrows on F ig. 14. During the f irst s tage . Al 203, CaO and Sr decrease 
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Figure 14: Variation diagrams of some major and trace elements showing 
the 3 stages of fract ionation (arrows). FeO* (FeO + 
.899Fe2o3). . . 
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at an almost constant FeO*/MgO value (.4 t o .6) while MgO, FeO*, Mrl), 

Na
2
o, K

2
o, Rb and Ti0

2 
increase. s;o

2 
also shows a slight increase. In 

the second stage Al
2
o

3 
and Si0

2 
remain al100st constant as the FeO*, Mc]O 

ratio increases (.6 to 2), Ti0
2 

continues to increase at the same rate, 

FeO, K
2
0, Na

2
o, Rb and MnO continue to increase but at a decreasing rate, 

MgO begins to decrease, Sr begins to increase and CaO continues to 

decrease (the high calcium in the Beaver Pond Formation may be. due to 

alteration or it may be due to plagioclase enrichment}. In the final 

stage Ti0
2

, FeO* and MnO show a sharp decrease, s;o2 , Rb, Sr and K20 

show a sharp increase, A 1
2

0
3 

remains constant and MgO and CaO continue 

to decrease . 

This type of behavior is roost simply e)(plained by the fraction­

ation of plagioclase during stage 1 (with the formation of plagioclase 

cumulates}, both plagioclase and clinopyroxene during stage 2 and 

pl agi ocl ase, clinopyroxene and opaques ( titaniferous magnetite) during 

stage 3. 

The high concentration of Sr in the late differentiates may be 

the result of the high proportion of plagioclase in these rocks . The 

behavior of P
2
o

5 
at this stage is not known but it was usually below the 

1 imits of detection. 

The fractionation trend of the Pardy Island Formation, with its 

constant Al
2
o

3 
and Si0

2
, increasing FeO, MnO and Ti02 ·and decreasing MgO 

,~ and CaO can most simply be explained by the fractionation of cl ino-
"'- ·' 

pyroxene and plagioclase in constant proportions. 
. '· 

It should be noted that fractionation of small amwnts of other 

minerals, such as orthopyroxene and olivine, is not ruled out by the 

• ~ .. 
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trends shown, but since these were observed only in the Pardy Island 

basalts (and orthopyroxene was metastable) (Chapter 4) they are not 

believed (b have been important phases in the rest of the Burin Group . 

5. 3. 3 Normative Basa 1 t Tetrahedron 

Figures 15, 16 and 17 show the relationships within the Burin 

Group when plotted on projections within the basalt tetrahedron (Yoder 

and Tilley, 1962). The ~olid lines indicate phase boundar1es within the 

synthetic system and the dashed lines are for the natural system (at 

1 atm.) as determined by the experimental work of Tilley et al. (1963, 

1964, 1965, 1967) and Greene and Ringwood (1967). 

The projection from quartz onto the OL.-CPX.-PLAG. plane, 

Fig. 15, shows that norms of the Beaver Pond and Path End Formations and 

the Wadsworth sill do not p 1 ot along any kind of a sing 1 e-mi nera 1 contro 1 

line. The clustering of points around the natural cotectic QTZ. + OL. + 

CPX + LIQ. would indicate that olivine should be an important phase, how-

ever the petrography and variation diagrams indicate that olivine is 

insignificant if present at all. This suggests that the phase boundaries 

should be shifted towards the OL.corner . This is also true for the 

Pardy Island' which, although it has some olivine, is d:~~:- ~.~agio­

clase and clinopyroxene. 

The cl;nopyroxene projection onto the OL . -PLAG.-NE.-QTZ. plane, 

Fig. 16, indicates that the natural cotectics should be moved towards 

the OL corner in order to agree more closely with the observed relatton- · 

ships. This may be due to the intermediate composition {i.e. low Ti02, 

K
2
D and P

2
o

5
) of the Burin Group between those used in the natural and 

t 
I 
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Figure 15: Basalt tetrahedron (Yoder and Tilley, 1962) . Projection 
from quartz onto CPX.-PLAG.-Ol. plane. A- Wandsworth si l l; 
B - Beaver Pond Formation; C - Path End Formation ; D - Pardy 
Island Formation. 
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Figure 16: . Clinopyroxene projection onto the PLAG.- OL.- QTl.- NE. 
plane. A - Wandsworth sill; B - Beaver Pond Fo.rmation; 
C - Path End Formation; 0 - Pardy Island Formation. 



1. 

I 
I 

.I 

-- --· -... -........ -~.~-·--· 

- 114 -

• 

, · 

-- __ft.AG 
CPX-

Figure 17: Olivine projection onto PLAG.- CPX.- NE.- QTZ. plane. 
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those used in the synthetic system, or it may reflect a higher pressure 

origin for: these lavas. 

In the olivine projection onto the CPX.- PLAG.- NE.- QTZ. plane, 

Fig . 17, the Burin Group (except for the Pardy Is l and) forms an elongated 

field parallel to the clinopyroxene-plagioclase join straddling the CPX.­

PLAG.- Ol.- Liquid cotectic in the natural system, in agreement w_ith the 

observed phase relations. The fact that the Pardy Island plots wholly 

within the PLAG. field may be due to an alteration effect. 

5.3.4 CMAS Projections 

Figs. 18 and 19 show two projections of the Burin Group within 

the CMAS system (O'Hara, 1968). The pressure-dependent positions of 

the cotectics are plotted . These cotectics are described by the 

equilibrium OL. + OPX. + CPX. + PLAG . (at low pressure)+ LIQ .• Fig. 

18 is in agreement with the observed importance of clinopyroxene, with 

the points of the Pardy Island Formation (b) clustering at slightly 

higher pressures than the rest of the Burin Group (a). 
\ 

The relationships can be seen more clearly on Fig. 19, the 

olivine projection. If the above mentioned fact, that the Burin Group 

is intermediate in composition to those used in the synthetic system and 

those used in the natural system, is considered, the natural cotectics 

would be shifted towards the MS corner. When thi_!i is done, it becomes 

apparent that the Wandsworth sill and the Beaver Pond ~nd Path End 

Fonnations equilibrated under near-surface conditions . ' .... . atm.) by the 

crys ta 11 i za tfon of p lag i oc lase and c 1 i nopyroxene. 

The Pardy Island Formation, on the other hand, appears to have 
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equilibrated.at higher pre~sures (10 Kb) by the crystallization of ortho­

pyroxene, clinopyroxene and plagiocl~se: 

These observations are in agreement with the petrography (Chapter 

4). The occurrence of orthopyroxene cores in .the Pardy Island Form­

ation in particular supports the suggestion that it ·formed under higher 

pressure than the rest of the Burin Group . 

5.4 The Marystown and Mortier Bay Groups 

5.4. 1 General Characteristics 

Fig. 20 shows that the Mortier Bay Group is a bimodal sufte with 

basalts (Creston Formation) having a silica range of 40S to 501 (one 

sample containing 53 per cent silica is altered) and rhyolites with 

silica contents between 70 per cent and 80 per cent. The Marystown Group 

(within the map area) fs dominantly acidic with rhyolites ranging from 

65 per cent to 80 per cent silica·. although abundant basalts are present 
/ '"'"'\ 

outside the map area. One rock of aJndesit1c c~osition is shown but 

this rock type is rare. Outside the map area the Marystown Group is 

" described as a bimodal suite (Strong et al., 1976) and these rocks are 

discussed along with the Mortier Bay Group. 

Fig. 21 shows that 14 of the 18 basalts of the Creston Formation 

plot within the alkali field of MacDonald and Katsu~a (1964) and of 

Irvine and Baragar (1971). Fig. 9 indicates that although there appears 

to have been a redistribution o.f Na 2o a~d K20. only 4 of the analyses 

plot ·in the spilitic field and the average analysis plots within the 

alkali basalt field (Hughes. 1973), suggesting that the samples analyzed 

• 
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Figure 21: Alkali - silica diagram. lines as in Figure 11. 
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cover the range from alkali~leached to alkali-enriched .. The rhyolites 

of the Cashel Lookout Formation and Marystown Group show a sharp decrease 

in alkalis with increasing silica apparently due to removal of alkali 

feldspars. 

The basatts range from slightly quartz normative to slightly 

nepheline normative, with most being olivine normative {Appendix 3, and 

Table 3). A substantial number (7) of the analyses are corundum 

normative reflecting the low CaO content of these rocks {Table 3) . The 

rhyolitic rocks are mostly corundum normative. 

The average analysis of the Creston Formation (Table 3) is most 

similar to the "K-poor" alkali basalts (column 5, Table 4). The fanner 

have higher A1
2
o

3 
and Fe2o3 (with a corresponding lower FeO. indicating 

oxidation). Ti02 and CaO are lower . 
• 

The "non-oceanic" nature of the Creston basalts is indicated by 

Fig. 22, where only 3 analyses plot slightly within the oceanic field. 

Fig . 23 shows the comparison of the fractionation trend of the Mortier 

Bay and Mary5town Groups with the "alkali trend" of Irvine and Baragar 

(1971) . 

The small number of an-alyses and the scatter due to alkali meta-

somatism preclude any meaningful discussion of the petrogenesis of these 

rocks at this time . However, it is evident from the AFM diagram (Fig . 

23) the Mortier Bay Group could have originated from more advanced 

differentiation in the same magma.~hich produced the Marystown Group. 

It should also be noted that the position of the Anchor Drogue 

Pluton on fig. 23 is in agreement with the proposal that it ;s cogenetic 

w1th the Marystown Gro~P, (Chapter 3) . Also the boulders found w'thin 
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the Rock Harbour Group are more alkalic than other rocks in the map area. 

The scarcity _of intennediate rock types and the alkalic nature 

of the Marystown and Mortier Bay Groups suggests a tensional envirorvnent 

at the· time of volcanism (Martin and Piwinski i, 1972). 

5. 5. SuiTITiilry and Discuss ion 

Evidence has been given which suggests that there has been three 

types of volcanism and intrusions within the map area: (1) ocean ridge 

tholeiites (the ,dsworth sill and the Path End and Beaver Pond Fonn­

ations); (2) oceanic basalts which equilibrated at higher pressures· 

than the Type 1 and are transitional between theoliites and alkali 

basalts (the Pardy Island Formation), and (3) "non-oceanic" alkali 

basalts and rhyolites (the Mortier Bay and Marystown Groups). 

Type 3 volcanism is the only one which presently finds an analog 

elsewhere in the Avalon Zone. Papezik (1971) has indicated that the 

Harbour Main Group is a bimodal, mildly alkalic suite and Ma.lpas (1972) 

describes the Bull Arm Fonnation as a bimodal suite (although he ascribes 
\ 

their alkalic nature to metasomatism). These rocks have apparently 

formed under similar tectonic conditions as the Mortier Bay and Marys-

town Groups. 

All three types of volcanism are the result of "nonorogenic" 

ma~ati sm (Martin ·and Pewi nski i, 1972). 
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CHAPTER VI 

CO~tLUOING STATEMENTS 

_ _ * __ , _ _ _ _ 

As a result of the geological mapping and the petrographic and 

geochemical work described in the preceeding chapters it is possible to 

draw the following conclusions: 

1. 
The Marystown map sheet (E/2) is underlain by rocks ranging 

in age from Late Precambrian to Middle Cambrian (with some 

younger dykes). 

2. The map area is divided by faults. the Lewins Cove and the Littl e 

Bay, into three segments, each characterized by different rock 

sequences. 

3. The .SE -segment (including the Rock Harbour and Burin Groups and 

the Wandsworth sill) consists 'of a Late PrecarmriaTl sequence 

beginning with shallow to deep water madne sedimentary rocks 

which had as their source area, a dominantly acid volcanic -

marine sedimentary terrain not outcropping. within the map area. 

These are overlain by pillow basalts, hyaloclastites and marine 

tuffaceous sandstones intruded by a gabbroic to granodioritic sil l 

and re 1 a ted dykes. 

4. The Rock Harbour Group is lithologically simil~r to the marine 
I 

5. 

6. 

sedimentary rocks of the ·"lower Assemblage" found elsewhere 

within the Avalon zone. 

The Pardy Island Formation 9f 'the Burin Group is petrologically 

and geochemica lly disti net from the rest of that group and the 

Wandsworth sill. 

The Path End and the Beaver Pond Formations and the 11andsworth 

--l·· 
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sill are a comagmatic suite which fonmed under similar conditions 

to those found at present ocean ridges, i.e. equilibration of 

magma under low pressure conditions. 

7. The Pardy Island Formation was derived from a magma which 

• · equilibrated at greater pressures than the rest of the Burin 

Group. 

'8 . The setting for the SE -segment was a shelf slope en ronment 

which changed to an environment of tholeiitic 

result of rifting apart of continental crust. 

9. The Burin Group and Wandsworth sill are lithologfcall~ petro­

logically and geochemfcally dtstfnct from any rock group yet 

reported within the Avalon zone of Newfoundland. It thus 

represents a relatively local episode of oceanic volcanism at 

a time when the rest of the Avalon zone was undergoing con­

tinental volcanism. The Pardy Island Formation may ~present 

a transitional phase between the two. 

10. The rtier Bay and Marystown Groups 

and the Anchor a\ate Precambrian 

sequence (with 

clastic and flow rocks with ~inor volcanogenic sedimentary 

rocks. These are intruded by a co-magmatic quartz monzonite. 

11. The volcanic rocks of the NW- segment are chemically and 

lithologically bimodal with the Mortier Bay Group representing 

a more differentiated but possibly the same magma as that of t~ 

Marystown Group and the Anchor Drogue Pluton . 

12. · The setting for the NW- segment was one of contiRental cru.st 
t 
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under tensional forces resulting in periodic alkalic volcanism 

and contemporaneous erosion of the volcanic rocks and deposition un­

der fluviatile conditions of volcanogenic sediments. 

The Marystown and Mortier Bay Groups are lithologically and 

chemically similar to the subaerial volcanic rocks of 

the "Lower Assemb)age" found elsewhere on the Avalon zone. 

14. The central se!JIIE!nt {Inlet Group) is underlain by a confonnable 

sequence of subaerial to shallow marine sedinentary rocks rang1~g 

in age from Latest Precambrian (earliest Cambrian?) to .Middle 

Cambrian. 

15. The setting for the central segment was one of deposition of 

clastic sediments, derived predominantly from acid volcanics, in 

an intertidal environment which changed gradually to a shallow 

marine environment. This change was accompanied by a re;uctfon 

i~ clastic sedimentation and an increase in calcite deposition. 

The youngest sedimentary rocks of the map area were deposited 

under lagoonal conditions. 

16. Using the r~gfonal tenninology of King et al. {1974). the Bay 

View Formation bears 1 i tho 1 ogica 1 s im1larities to both the 

Middle Assemblage as it occurs to the east and north within the · 

Avalon zone and to the Upper Assemblage as it occurs to the west. 

The rest of the Inlet Group is lithologically similar to the 

Upper Assemblage of the eastern Avalon. 

17. Since deposition of the youngest sedimentary rocks of the area, 

the strata have been 1 ntruded by dykes of unknown age. 

18. The area was affected by one period of canpressional stress 

I 
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during the Acadian Orogeny. This resulted in the fo~tion of 

asynmetric folds with axial planes striking to the northeast and 

dipping to the northwest as well as similarly oriented thrust 

faults. 

19. Metamorphism is not related to the period of folding but mostly 

to burial effects or contact metamorphic effe~s. 

0 

t . • 
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F.,...tlcn So~_. _ __ ,roun_~_s_, _ ___ _ !'_h~')'_'..t< AI t@rltlcn COOIIIP"t' 

12W Felty - oh9tOclnt lar91' . tw i nned auq- 'yrOA@nt! to chlor i te ; C II nooyroune S'-s a 
hths. pyroxtne •nd it@< > s.N l l phgl o- phglocln@ to ructl011 with t~ ... trll 

\ 
-ques . clun. sericite . (chlorltf!) and •-tiRs 

Panly Ms an altered op• cort . 

lshnd 

1~ Felty - ph9loclnt Lar'J@. twt nned aug- C 11 nopyroxent to Augltf! shows a ruction 
lHhs. pyro•ent and 1tes; s.NII plaglo- chlorite; pla91o~- with tM 111trb (chlorite) . 
opaques . clues; a few , chn to strlclte a"d 

ol!Ytnes . epidote; ollw lne to 
..,-~tiM. 

12558 A 1 t@rrd Mlcr"Qphenocry• ts of Schhtose and dlff tcu It 
pyro..,.. now to .-.cogtll n pr 1M,.)' 

Path actlnollu fell011'9S. 

I End 

1332 Altered 
.. 

Phgtoclne lnd Actinolite, calcitf!, RtcognltiOII of prl .. r-y 
pyro•- · Sf!rlclte, eplclotf! futur'f!s Is dlfflcwlt . 

and -rtz. 

1177 Fine g.-. I ne<j and None Epldotf! and,_,_ Eplclotf! Is cOIICentrahd 
obstur'f!d by "-· tlte . In and ,...,. Mlnlets . 

~e ... , thatlon . 

Pond " 
1390 Fine gralne<j and llone Eptdotf!, actinolite, Quartz •"" calc i te 

alter-ed . albttf!. ntnlets . 

172 Pyro•- and plag- Pyrorene al ttre.. ... ~K"H ...... n. ~ 
toclu., (50-SO) . to acthlollt•. to 1 Utll ,.eltef •I neral , 

llf'Oblbly ll}'drogt"Ossullr. . · 

lllndsooortll TOJ4A ~·ques Cftl), nz. Actinolite Platloclan ts . alter ed 

5111 • ( I),Pyroxene SOl) , eft..- pyrouM. to f!tl.clot~ .,., hydro-
and phvl oc lne ( •osl. grouular (?) . 

TO:MI cnz · (lOS), F~ldspar E'pldott, calcite PreUUN .... <lows In 
601), Ft,...,..ps- and sericite . Quartz. 

liftS (lOS). 

T407 Opaques , chlorltt Plogtochn Clllortte , colette, 
alld plagloclan. apt dolt!, quartz 

Creston and reolfta. 

TtlO 0r.QU@5, ploqiO• Plaqtoclose C11 lo,.lte, calc Itt. At filii "9 of ~~~ygdu 1 es 
c ut er>d cpx . albite alld b7 reslduol basaltic 

sericite. fluids . 

TOIMI Feldspar olld Plagloc leu, Chlorite "'"' •t..rlal Is scal'l:e 
IIII'J'to.R qvertz . orthoclase ar>d ~~tldolt tnd .,;! alt..-ed to cMorlte, 

f..-r-.,._sllns. sericite . •9netlte and epidote. 
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APPENDIX 2 

Preparation, Method of .Analysis and 8'ccuracy of Analysis 

Rocks exhibiting the least appar~nt alteration and weathering 

were selected for analysis. These were broken into pi~ces using a sledge 

(weathered fragments and veins were discarded}. The pieces "ere crushed 

to 1/2 inc~ chips with a jaw-crush~r and bulverized in a tungsten­

carbide TEMA swihg mill to -200 mesh . 

The major elements excluding P2o5• were analyzed using a 

Perkin Elmer 303 Atomic Absorption Spectrometer .. 2 .grams of sample 

were disolved in 5 cc of HF. This ~as further diluted with 50 cc of 

saturated boric acid and made up to 200 cc with distilled water. Further 

dilutions for CaO and MgO were made . for comparison with standard blends, 

both artificial and U.S.G.S. rock standards. For CaO an~ MgO, lO cc of 

La
2
o

3 
and 5 cc of HCl were add~d per 50 cc solutions to act as a 

r-IL'leasing agent to supPress the interference of aluminum and phosphorus 

with these determinations. Accuracy of Atomic Absorption analysis is 

given in Table 5. 

Trace el~nts were determined using a Phillips PW 1450 

C?ffiputerized spe/trometer. A standard program to analyze only six trace 
' 

elements was usP,d (U was found to be below detection in most samples}. 
I 

The powders ~e pressed at 30 tons for 1 minute with 10% SOMAR mix as 

a binding agent. A molybdenite X - ra~ tube and liF (200, 220) analyzer 

crystals wefe used. Excitation was 80 kV and 30 mA. The results were 
' .. 

matrix corfected using X-RAY - 50 provided by Phillips . Accuracy and 

precision/ of th~se results are given in Tables 6 and 7 respectiv~1y. 

,i 
I 

1 

! 
/ 



----- -- ----- -· - - - -· 

- 141 -

Table 5. Accuracy of Atomic Absorption 

Wt. % A B 

Si02 54.36 54.38 

Ti02 \3·2~ 2. 28 

A1 2o3 1'1~~6 13.45 

Fe2o3 13 .40 13 . 36 

CaO 6.94 6.82 

MgO 3 . 46 3.48 

Na2o · 3.26 3. 22 
,j .. // 

., 

''>·. K20 1.67 1.65 

MnO 0.19 0.19 

\ _, 

A ~ Abbey's proposed values . 
B ~ Values obtained in this study. 
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Table 6. Accuracy of trace element determinations. 

~ . 
• 

I 

Standard Va 1 ues 
(BCR-1) 

46.6 

330 

6.0 

15 

23 

Values obtained 
this study. 

46.5 

336 

2.5 

15 

21 

in 



~· ., _ 

- 143 -

Table 7. Precision of trace element determinations. 
, ': .- ·· 

No. of Determinations Standard 
E1.ement . ( on T 366) . Me.an . Deviation 

Rb 16 3.8 .5 

Sr 16 378.9 3.3 

Th 16 2.0 . 3 

Pb 16 6.4 1.2 

Ga 16 16.4 1. 3 
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APPENDIX 3 

Major element oxides, trace elements and 

* -c. I .P.W. Norms 

( - = not determ1ned 

' 

* See Appendix 4 
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PAROY I St. AND FnRMATION 

SAMPLE * 1'312 * T11RA . * 1.'3(,6 * T389B • T23RB * T?R9 * T340 * 5102 * 49.80 * 45.fi0 * 50.70 * !>2.90 * 52.50 * 47 . 70 * 49.50 •• Tl02 • l.&o * O.R~ • J. 49 •• 0.50 * 0.7? * ?.00 * 1 . ·3? * AL:iW3 * 14.00 * 11.50 * 15.70 · * 12.40 * 14.Q(,l * 14.)0 * 15.30 * FE:?.03 * 5.51 • 4.31 •• 3.60 • 4.69 * t.7R .. ?..91 • 6.17 k-n:o • • 8.34 * 4.23 * 6. 61 * 4.61 * 6.42 * 9.54 *· n.4o * M.NO. * 0.22 .... 0.07 * 0. 1fl • 0.19 * 0.11; * 0.?0 * 0. 1 9 * MGO * 6.73 * 7.9Q * 6.4R • 9.3R * 7.50 • 5.98 * 7.23 * CAO * 7.44 * 13.0'\ * 9.17 * 7.84 * 7.63 • 5.49 * 6.05 * NA20 * 4.4o • 3.74 * 4. lt * 0. ?.8 * 3.9!'l * 4.?7 * 3.50 * I. K20 * 0.31 * 0.59 * 0. 1 9 * 0.15 * 1.3!; * 0.60 * 0.21 * P205 * o.o~ * o.o, • 0.0 * 0.0 * 0.09 * 0.11 * o.os * H20 * 2.69 * A.3A * 3.13 ' 5.93 * ?.nR * 6.16 * 5.33 * TOTAL * 101.35 * ~00.41 • 100.R6 * 98.87 * 99.1R * 99.34 * 101.7.5 * 
, 

SR * 156 * 475 * 380 * ttl * 652 * ??5 * 147. * RB * 6 * .1?. * 4 * 6 * ?9 * 1 0 * 5 * TH * f * 4 * ? * 2 * 3 * 0 • 1 * 
.,. 
U"l u .. l) * 0 * 0 * 0 • 0 * 0 * 0 * GA * :lO * 11'1 * 1 6 * 1~ * ]Q * ??. * 18 * 
I 

PB * 10 * Q • 6 * 7 * 6 * 9 * 7 * 
0 * o.o * o.o * o.o * 17.18 * o.o * 0.0 * o.o * ~ * 1.b6 * 3.HO • 1 .. t s * O.Q6 * 8.?7 * 1 * LJO * * 38.00 * 13.? 1 * · 35.b7 * /.~56 * 34.n3 * .4 * 31.03 * AN * 17.~8 * 14.00 * 23.04 * 34.70 *· 1<3.6? * 1Q.44 ?6.63 * NE * 0.22 * 11 • 53 * o.o * o.o * 0.0 * o.o * o.o * COR * o.o * o.o * o.o * o.o * o.o * - 0 .o * o. 0 r/ * 010 * 16.31 * 45.67 * 19.36 * S.Qt • 15.38 • . 7. 41 * 3.6 * llY * o.o * o.o * 4.97. * 35.32 * 9 . 54 * R.26 * '27.09 * OL * 20.21 • 7.5? * 10.73 * 0.0 * R. fiR· * 15.49 * s. 23 * · MAG * 2.21 * 2.37 * ? • ?3 * ?..15 * ?..?~ * ?.34 * ?.2R * ILN * 3.48 * 1.84 • ?..QO * 1.03 * 1.42 * 4.0A * ?. • fd * HM • o.o * o.o * o.o * o.o * . 0 .o • 0.0 ' * l>.O * AE> * 0.12 * 0.05 • o.o * o.o * 0.2? • 0.32 * 0.12 * 

.. 

- -· ·- ~ -........_ ... ___ ~~.._.--~ -··- -
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PARf'>Y ISLAND FORMATION 

SAMPLE: * T404 * T3RS * 'f?30A * 6-73-5 * .n4A .. ?10 * ?.0 9 * ' 5107 * 51..00 * 4Q.fl0 * . 47.F-0 * 4fi.~O * 51.AO * 40.40 * ~1.00 * 
1 

1'I02 * O.kO * LnO * ?.l? * 1 • f, 6 * 1. f, 3 * O.b" * 0 .7!> * .AL203 * 14.20 * 15.?0 * 14.50 .. 17.00 * JR.AO * J4.C)Q * 11\.RO · * .FE203 * I • 7 9 • t •• 0 3 . * S.QR * 1.'10 * 3. 1 A * ?.3R * :t. "9 * F£(1 * '7.~7 * F..h~ * A. fll * R.CJ8 -· 5.55 '* n.33 * fi .57 * 
I 

,.1NO * 0. 18- * 0.?0 * 0.?5 * 0.18 • . 0. t 1 * o·. 1 t:. * 0 ·• 1 ') * I 
MGO * 9.40 * n.?.7 * r..s7 * 7.24 * 4.07 • R.4C) * ?.~1 . *' l 
CAO * 7.26 * £>.34 * 5.QO * 5.?0 * 4.51 * !'i.?n ·* ?.:n * i 

NA20 * ~-44 * 4.65 * 4. CIA * 4.00 * 5.40 * 1 • . ~5 * 1.1? * ! K2U * 1.44 * o.ss * 0.13 * 0.05 * 1 • 1 6 * 1 ..... t · * 3 • 4.?. * P205 * 0.09 * o.o * 0.14 * 0.20 * 0.70 :$ 0.70 * 0 .40 * H20 * 4.41 * 3.37 * S.lq * 5.87 * 3.R6 * 9.?.5 ·* 4.91 * "l'OTAL * 103.~8 * 100.70 * 101.?7 · * 100.78 * 1 00.33 • .90. A?' •• tOCJ.76 * 
SR * 3fl1 * 17f- * 216 * 2 ?.1' * 573 , * 11 A * 17.7 * RB * 28 * R * 4 * 5 * ?0 * 47 * 7B * • - TH ' 3 ' l * 0 * • * * ._ 

* ,.. * 0"1 

u * 0 * 0 * 0 * * * .. * GA .~ 19 * 1CJ * ?3 * * ~ * * - * PB * H * f, * 7 • * * * * 
Q * o.o * o ·.~ • J.O * 0.0 * 0.0 * o.o * l L 1A * OR * 8.58 * ~.3 * O.RO * 0.31 * 7. 1?. * 10 .. Q5 * ?.t.11 * AB * 27.74 * 40 .• b? ' * 36.10 * 35.68 * 47.45 * 14.0? * ?7.5R * AN * 10.16 * 19.5CJ * ?.1.62 * 25.83 * 21.A9 * 30.0R * A.80 * NE * 10.12 * o.o * o.o * o.o *' o.o * o.o * o. o * COF * o. o * o.o * 0.0 * ~ 1. 46 * 0.97 " ?.S3 * 5 . 10 * ?, 010 * 20.73 * 10.b7 * 6.51 * 0.0 * 0.0 * o. o * 0.0 * HX' * o.o * 0.15 * 11.?.0 * 23.51 * 

. fi.()t * 32.81 * 1q.so * ot. ~ 1 8. 7 1 * 20.2? * .. 6 . 33 * 7 . 11 * 10.00 * 4.A6 * o. o * ' . 
MAG * ?..19 * ?.1.5 * ?.27 * 2.29 * 2.-?n * ?.n7 * ? • ?.7 • I 

TLM * 1. !)3 * 3.14 * 4.61 * 3.32 * 3.?t * l.S2 * 1. 49 * HM * o.o * o.o * o.o * 0.0 ·* 0.0 * o.o * 0. 0 * AP * 0.21 * o.o * 0.34 * 0.49 * 0.48 * 0.57 * 0.97 * 

-~ 

I 



~ PATH -END FOf<MATION 

SAMPLE * T195 * T llf•A • T2SS£\ * '1'?..81 A 

SilJ2 * 54.00 * 46.40 * 51.00 * 48.10 
Tl02 * 0.4ij * 1.?0 * 0.4R * O.bR 

AL203 * 13.8(J *· 14.h0 * 17.30 * 17.40 
FE203 * 2.6'2 * 3.60 * ].,66 * 4.5? 

FED • 4.38 * 7. 1 0 * 4.93 * 6,85 
MNn * O.lb * 0.20 * 0.16 * 0. 2? 
MGO * 5.84 * 8.7R * 7.05 * 6.90 
CAO * 11.~5 * 1 t. I 0 * 12.65 * A.4? 

NA20 * 2.:l5 * ? • , ::\ * 1. 73 * 2.91 
1<20 * 0.03 * 0 .39 * 0.32 * 0.50 

P205 * o.o f. o.o * o.o * 0.19 ' 
H20 * 3.40 * :L R7 * ?.84 * 4.46 

TOTAL * 9d.81 * 99.37 * 10?..1? * 101.15 

"' SR * 125 * 193 * 615 * 568 
~B * 1 * 1?. * 7 * 11 
TH * 3 • ' * 3 • 1 

u * 0 • 0 * (\ * 0 
GA * 12 • 20 * tR * 11 
PB • 5 • R * 1 0 * 6 

a * 10.24 * 0.0 * :>..40 * 0.0 
OR * 0.19 * ?.4? • ' • q 1 * 3.07 
A8 * 19.98 * 1R.9? • 14 ·.7fl * 25.55 
AN * 21i.H3 * "iO.S7 • 38.R6 * 34.t8 
NE * o.o * o.o * o.o * o.n 

COR * o.o • o.o * 0.0 * 0.0 
010 * 26.70 * 2?..1() * 19.96 * 6.51 
·HY * 10.83 * 7.?7 * tR.CJR * 15.15 
OL * o.o * 13.9n • o.o * 11.50 

MAG * 2. '1.8_ • 7.2A * ?.70 * 2.26 
IL~ .. 0.9b * 2.39 * 0.9~ * 1. 34 

HM •• o.u * 0.0 * 0.0 ' * 0.0 
AP • o.o * · o.o - * o.o * 0.46 

* TJ32 * TOB3C 

* 4R.50 • 4R.AO 

* 0.44 .. o.3R 
*- . t 3. qo • '~-?.() 
* 0.4? • ?.fiQ 

* 9.23 •• 6.37 

* 0. 1? * 0.19 

* 11.00 • 11 • 1 R 

* 8.31 * t?. JR 

* 1.90 * 1 • t 5 

* 0.48 • 0.15 

* o.o * 0.0 

* 4.43 ' 3. 74 

* Q9 . 7R • 10?.?.3 

* 134 * 308 

* 1 I * 3 

* \ . * ? 

* 0 * 0 

* 1 ?. * 1 f) 

* 5 * 6 

* o.o ' * 0.0 • ?..9'7 * 0 .90 
• tn.R4 * Q.A9 
* 29.3? *' 3(1.47 

* o.o ~ 0 .0 

* o.o • o.o 
* 11 • ?0 * ?0.95 

* ,.,_30 * ?4.44 

* 9.?1 * 4.40 

* '1•?R • ?.?1 • .Rfl • 0.73 

* o.o * o.o 
* 0.0· * 0.0 

* T083D 

* 46.70 

* 0.40 

* 15.60 

* ?..Jq . .. 6.n4 

* 0.19 

* , ll.tR 

* 9.R1 
* O.FI6 

* 1.35 • o.o 
• n.qo 
* . 102.02 . 

* 2 51 • 30 

* 2'" • 0 

* 16 

* 6 

* o.o 
* R.40 

* 7.66 

* 36.54 

* 0.0 

* o.o 
* lt.R4 

* 2?..48 

* 10.00 

* ?..29 ... 0.80 

* o.o • o.o 

------
* 
* * * * * * • 
* * * * 
* * 
• • ~ 

* ....... 

• 
* * 
* * 
* * 
* • 
* •• 
* * * * • 

.i 
' ·I 

! 
1 · 

l 
I 
; ' 

, ; 

. I 

.. 
. , .. 

I 

I 
I 

·, 

~~ 
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~ATH END rORfoiATION 

.SA~PL~ • TvHSA * 1314 * t 1 15 * 
5!02 * 53.20 * 53.?.0 * 5R.40 * ~,:,~ 

TI0·2 * 0.5~ * 0.41 * 0. 6 8 • 
AL?.03 * 16.10 '* 15.00 * tR . ~n * n:?o3 * 4.~7 * 3. ss * 4.1R • • 

FED * S.H2 ... ~ .OR * 1 • S5 * "'NO * 0.18 * 0 .1R * 0.14 * MGO * 7. U2 * 6.71 * 2.f>7 * CA.O * ~. 13 * R.R7 • 5.39 * 
NA20 * 1.60 * 2 .2h * 4 .-1 , * 100 * o.os * 0.7.1 * ?..03 * P205 * o.u ... o.o * o.o * H20 * 4.06 * 4.~? * ?.45 * TOTAl, * 101.96 * 99.7'1 * 100.SO * .. 

SR * 2tb .. 115 * 3?.0 * RR * 2 * 'i * 56 * ~ 

TH * 2 * 1 * 4 * 
co 

u * 0 * () * 0 * GA * 1 7 * l"i * 22 * PB * 8 * !:1 * 1 * 
Q * 9.66 * fl.57 * r. .Bf> * OR * 0.30 * 1 • 30 ... - l ~ .?.R .. 

AS * 13. ~!1 * ?.0.01 * 3'1. 5 9 * AN * 37.49 * 31.F.7 * 2o.09 • 
NE * o.o * o.o * 0.0 * COR * o.o * 0.0 * o.o * DID * 7.30 * ] 1 • . 8 f) * 1. 06 * H'i * 28.0ij * 23.4? * 1?..S9 * OL * o.o * o.o * 0.0 * ,.,AG * 2. 2 3. * ?.n * ?..?3 * IL M * 1. 01 * O.fl? * 1 • ]7 * HM * o.o * o.o * 0.0 * 

-~ ·· 

AP • 0.0 * o.o * o.o * 

... 
• 



Bt:AVf.H POND FORfo1~TION 

~ 
SA"'PI,f. * T147 *· P04RA * T390 * T061A * Tt3!\ * 1'?0B * T0 51 * 

SI02 * 47.tiv * 49.?0 * 49.30 • 47.70 * 5?.50 * 50.70 * 54.90 * 
T102 * 1.~3 * O.R7 • ' 1 • 1 3 • 0.53 * O.R) * 0.90 * 0.76 * 

Al.203 * 15.70 * 14.(}0 * t4.nO ,. 9.90 * 15.10 * t 3. '7(\ * 1~.AO • 
F'E203 * 6.15 * 1.9? * 6.7CJ * 1 • Cj 4 * 4.Af> * ?.41 * O.Sf> * 

n:o * 3.6~ * R.fi4 * 4.:n * 7.A7 * 3.R5 * 9.nn * 7.79 * 
·~NO * 0. :..11 * 0.?1 * O.t9 • 0.23 * O.OA * 0.?? * 0.15 • 

loiGO * 5.7n * 1.2n * 5.25 • 1?.50 * ,4. :n • 7 .. P6 * 4.50 * 
c~o • 10.60 * 1?.40 * 12.75 * 12.02 * B.'\7 * 9.47 * 5.77 * 
~A20 * 1.54 • ?..04 * ?.74 * t. 22 * 1.35 * 2.79 * 3.65 * 

K2C1 * (). 7& * o.o'J. · * 0.09 • 0.25 * 0. 33 * 0.07 * 0.24 * 
P205 * o .. o * 0. 11 * o.o * o.o * 0.0 * o·. o * 0.1, * 

H20 * 5.77 * 3.15 * ?.1A * 5.34 * 5.07 * 3.45 * 4.99 * 
TOTAL * 10v.03 * 100.4? * 99.39 * 99.50 * 99.11 * 100.(\~ * 99.23 * 

SR * 419 * 2?.S * 1?3 * 32(1 * ?47 * 2q * 195 * 
RP. * 17 * 10 * 2 * 6 * 7 * ? * 7 * 
TH * 2 * 0 * ? * 2 .> ?. * 1 * 2 * 

~ 
10 

u * () * 0 * 0 * -r• 0 * 0 * 0 * 
G~ * 19 * 2? * 1 R * 13 * 1 9 * '5 * 20 * 
PB * b * R * f. * 7 * H * 7 * 9 * 

r 

a * 2.95 * O.S7 * r..o * 0.0 * n. ?1 * n.! * tO.lQ * 
OR * 4. 92 * 0.1? • (·. s 5 * 1. 51 * ?..OA * 0. J * 1. 50 * 
AB * 13.90 * 17.H7 * .?.3.9R * 10.91 * 10.?~ • ?.4.3?. * 3?..74 * 
AN * 35.b7 * 30.00 * 7.8.81-:. • 2'J.. t 0 * 27.47 * ?.5.39 • 2'7.5R * 
NE' * o.o * 0.0 * o.o * 0.0 * o.o * o.o * o.o * 

co~ * o.o * o.o * o.o * o.o * o.o * n.o * o.o * 
DIO * lb.bH * 7.7.04 * JO. R 7 * 33.2R * 14.7A * 1R.90 * 1 • 60 * 

HY * 20.Ao * 20.1R * 9.7R * 21. AO * t5.15 * :;\f;.45 * 2?.25 * 
OL * o.o * o.o * ? • 1 3 * l1.90 * o.o * 0.51 * o.o * 

MAG * 2.32 * ?.25 * ?.?5 * 2.31 * 2.31 * ?.?.4 * ? • 31 * 
lL!o! * 2.49 * 1. 71 * 2.??. * 1.07 * 1.68 * L 76 * \. ')) * 

HM • o.v * o.o * 0:0 * o.o * o.o * 0.0 * o.o * 
AP * o.o * 0.?.6 * o.o * 0.0 * 0.0 • o.o • 0.30 ... 

.. 
• 



_____________ ....,..._ --~ .. -. . -- · -~-- -~~~ ~ ~ -- ------··---- .........--~ - ..... - .- - .-
--··-- - ~ ...... ..... .-.-....- - ~ - ·--

P,Ul VFR fJ ONf) FrJ R~I AT TmJ 

~ S A~I' LF.: • '1'04 ':J ;;. T7'7H ~ 1'?77 * 
'SJU? * 4~.9 0 * .., .1 • () () * I)">. 1 0 * 

.-,_ 
Tlfl? * 0. "/ 6 * ( I • 4 (I .. I • 7 0 * 

H203 • 14.4 (J * 13.n O • 1"1.10 * 
FE/.03 • /.66 * /.f>A * 1 0 . 4 1 * 

Fen * 7.71:1 * 3.44 * b."q * 
M 1,10 * 0. 1 y * (l • 1 R * 0 . 3 1 * :.\Gfl * 7. ~ (: ... '1 ./R * ". 1 ') * c 1\ fl ... ,_ 9.~3 * 1 h. 3"' ~ R. R 1 * NA2n * 3. ~ 1 * ('. .0 * ? • ') 3 . * 
K2D * o.u':i * O.u * o. o? * ' P/05 * n.u * (I • l) * o.o * 
H20 * 3. 1 v • F..77 * LF4 * TOTAL * 99.4 0 * Q9.7'1 * lO O.S3 * . , 

A SR * 92 lj. ?.7H * ?.f>?. * RR '1-

' * 1 * 1 * '-'"' 

TH * * 4 * f l 'I' 
0 

ll * 0 * 0 * 0 * 
GA * i O • l'i * ? 1 * 
Pi:3 * b * li * 7 .. 

a * o.o • t5.n? * l.O ~ 

()~ * 0.55 * 0.0 * 0 . 1? * AB ~ 30.88 * o.o * ?? • . 1S * 
AN * 14.20 ... 3Cl.9h * 31. 1 0 * 
NE * 0.() * o.o * n.o .. ' COR * o.o * ().() * o.o * 010 * 20.46 * 3R.4 0 * 1?.? 0 * HY " Y.B O • ?.8 ~ * 1/.4R * nr. * 10.3 11 * . (1.() . * 1 6 . 1 1 * 

IIIAG • 7..L.o • ?.~1\ * 7. /7 * Tt.M * 1. :,0 * O.A? * "3.17 * 
H"'' * o.o * 0.\l * o.o * AP * o.o • 0.0 * 0 .() * 

____ ...... --------
• - 7 •• 
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.·. 





"""' 

WANDSWOI<TH 

SAMPLE * Tl41 * Tt40 * '1'19:H * 
5102 * 49.80 * 4R.30 * 45.30 * 
TI07. • 0.34 * o.of. * 0.?7 * 

A£,203 * 16.70 * 19.80 * 20.40 * 
F"E2C13 * 1. 40 * 1 • 14 * 2,?3 * n.:o * 5.77 * ?.83 * 3~?n * 

MNO .. 0.15 • o.tl * O.OJ1 * 
MGO * 9.24 •• b.bfl * 7.67 * 
CAO * .10.74 * 1~.40 * 13.9? * 

Nt\?.0 * 2.0b * ?.15 * 1. en * 
K20 * 0.01 * o.os * 0.07 * 

P205 * o.o * o.o~ * o.o * 
H20 * 4.53 • 3.10 * 3. 50 * 

.TOTAL * 100.76 • 99.6~ * 98.63 * 

SR * -102 * ?.0 0 * 252 * 
~B * j * 1 * ? * 
TH * 3 * f, * s * .u * 0 * 0 * 0 * 
GA * lB • 15 * 15 * 
PB * b * !) * loi * 

Q "' 0.54 • 0.0 * o.o * 
OR * o.o& • 0. 31 * lt. 44 * 
AB * 18.29 * 1 R. fl:\ * 15.7~ * 
AN * 37.&7. * 45.7A ' * 4q.?3 * 
N~ * 0~0 "' o.o * 0.77 • 

' COt{ * o.o * o.o * o.o * 
DID * 14., 27 "' 26.01 * 1k.7? * 

H'i * 26.29 * 1.7'7 * o.o * OL ' o.o * 4.71 * 1?.?.6 * 
MAG * 2.26 • ?.25 * ?.?9 * 
ILM •• O.b1 * 0.1? * 0.54 * 

HM · * o.u * 0.0 * o.o * AP * o.o • 0.19 * o.o * 

r---
j 

' GARARD 

TlOO * TOn6C: * 
4R.OO * 4~.1}() * 0.\7 , . 0.?0 * 14.60 * 14.?0 * 1.64 • 1. 35 * 
4.5~ * 6.4G • 
0.11. * 0.14 * 

12.Fi6 * 13.nq * 14.1A * \ 1. 3 t * 0.Bn * 1. 38 * 
r.R. OH * 0.2?. •• 
o.o * o.o * 3.09 * 4.R7 • 100 .5R * 100.75 • 

160 ·* 111 * 2 * fl • 
3 * ? • 
0 * 0 * 12 * 14 * 4 * 4 * 

o·. o * o.o * 0 . 49 * t.3n • 
7.47 * 1'-.1A * 3f>.67 * 33.27 * o.o * o. o ·* o.o * o.o * 

3 0.67 * ?.0.1Q * 14 . 26 * t4 . ?0 * 7.RR ,. lf\.14 * 7..2 3 .. 7..?.7 * 0.33 * 0.40 * o.o • o . ·o • 
0.0 * ll.O • 

: 

T40n * 
4G.RO * 0 .43 * 14.6 0 * ?.00 * 5.fl5 * (). ?') * 
10.')7 * G.R5 * 1. G R * 0.?1 * 0. 0 ' 3 . 94 * ClR.9S • 

39? * 5 * 3 * 0 • 18 • 7 * 
0 . 7 1 * 1 • 11 * 17. 6 5 * 31.94 * o.o * o.o • 

15.69 ·* ?Q.55 • 
0 .0 * ?.?9 * O.Rfi * 0. 0 * o.o * 

T 0 68A 

4A.30 
0.15 

1 b.90 
1 • h 1 
3.4R 
0:1 1 

10 .07 
l?.hR 

7. .33 
0 .54 
o.o 
4.0 0 

1 0 0.17 

2q6 
t 1 

5 
0 

til ,., 

o. o 
l.32 

7. 0 .3? 
35.43 

0.10 
o.o 

?.3.R2 
o.o 

14. 4.6 
?.? 
o. 0 
0 0 

• 0 

* 
* 
* * * * * * * * * * * * 
*• 
* * • 
* * 

* • 
* * 

c..n 
w 

.. 
• 

r 

' 

' 

i · 



• 0 - .:,::, _.,-;~~ .. , ----...:...,.;_..._:...._:_.__.;.;,._ ________ ...;... ___ .-...,:lli.;o.-------.;._--....-----------
~: !1. 
''· .. I 
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.. iiiANOSWORTH GARARU 

SAMPLF. * '1'14 tiB .. T103 * 'f405 * T1·92A * . T190 B- * 
SID2 . * 4R.10 * 47.70 * 4R.RO * 42.0() * 41.RO * TIU9 ~ (). 34 ... 0.?0 * 0.09 * 0 .17 * 1 - 4? * 

. 
/ AL-?.03 * 13.7 (J • 15.AO * 22.40 * 2.45 * , l. 60 • F'E2D3 * 2.!>7 * ?..20 * 0 •. 95 * 4.47 * 9.71 * 

I .;' 

n~o * o.7r. * 5.04 * 1. 69 . * 4. 36 * <L 4?. * MNO * 0. 19 * 0. l ~ * O.On * 0 .14 ... o. ?7 * MGO * 9.42 * 1 1 • 0 t * n. 3 7 * 34.55 * 7.37 * C.AO * 13.40 ~ 1 LOO * 14.78 *\ l. 86 * ._1 0. 7 4 * NA2U * 1. ~y * 0.7? * ?.51 * o.o * 1. 57 * K20 * 0.0/. * 0.03 • 0 ./,0 * o.o * 0., 2 * P205 * 0.30 * o.o * o.o * 0.0 * 0. 0 * H20 * 3.1A * 4.41 * 2.7R * 11.07 • 3. 4"9 * TOTAL * 99.57 • 100.2n * 101.03 * · 101.07 * 99.4n * 
SR * 98 .. 6f.. • 326 * 6 * "t7 A * RB * 0 ·* I * 1 2 * 1 * ~ * "' ' . 
l ' H * 2 * 3 * 5 * 0 * 0 * .. ·. :t 

u * 0 * 0 * 0 * 0 .. (I * 
·.·)' 

GA * 16 * 15 * 12 * . 5 * 19 * ~~ 
pp, . * l:l * 5 * 4 * :: 5 * 7 * ..., . 

Q :$ 0~0 * o. 33 .. 0. 0 * 0.0 * 0.0 * OR * 0.12 * 0.19 * 3.61 * o. o • ' .o. 75 * ~H * 13.97 * 6.3h * 17.17 * o.o · * 13.R S * AN * 31.35 * 41.55 * 48.92 .. 7.45 * 31 • ? 3 * • . 
NE * o.o * o.o * 7..40 * o. o * O.Ofl * • 

C(lR * o.o * o.o * o.o * o.o * o.o * OIU * 2H.9b * 20.67 * 20.11 * 2.?.4 * ?0.7q * HY * 17.78 · * 2A.24 * o.o * 37.QS * o.o * or. "' 4.16 * o. o * !'>.41 * 49.58 * ?fi.?Cl * MAG * 2.26 * 2.27 * 2 .21 * 2.42 * ? .29 * -"""- -- --- ll.M * 0.67 * 0.40 * 0. I 7 * 0.36 * :7.~3 * liM * {) .0 * O. () • o.o * o.o * o.o * AP * 0 .72 * 0. 0 • o.o * 0.0 * o.o * 



.. 

WANDSIWRTii GRA NOIHORITE . 

SAMPLI:: * 146 * 1'374 * T?6R * T039A * 6-73-f; * T0 34 B * 
SI02 * 68.50 * 67.7.0 lJ: 65.10 * 65.60 * f.f-.~ () * ns.1o • Tl02 * 0.22 * 0.3~ * . 0.3~ * 0.40 * ( j . 49 * 0.34 * AL203 * 15.30 .. 15.70 * 16.70 * 16.30 * 1S.90 * 16. 10 * rE:203 * 1. 31 * 2.75 * 2. ?7 * 1. 68 * 1. A? " ?. Of> * F'~O * 1.50 * j. 55 * 1 • R 0 •· 2.10 • 2.03 * t. AO * "'NO * O.Ob * o.oR * <>.OR * 0.07 * 0.07 •• O.OR * MGn * 1.1 b * 1.n5 * 1 • 7 1 * 2.10 * 1. 9'i * ? • (JS * CAO ~ 2.55 * 4.7.0 * .4. 05 * 4.57. • 4.A7 • 4.5? • NA20 * 3.7ts ~ 3.~9 * 4.3? .. 3.87 * 3.A9 " l. flO • K20 * 3.?,8 .. 1. 39 * 1. 59 * 1. 61 * 1. 53 * 1.67 * P205 * 0.26 * o.o * o.o * 0.0 • 0.01 * o.o * H20 * 4. ·4!6 * ?,.to * ?.54 • 2.44 * ? • 1f) * ?..71 * ' TOTAL * 102.1ll * 100.84 * 100.'i1 * 100.69 * 101.04 * 100.46 * 

SR * 161 * 4 0 7. ' • 630 • 490 * H;s * 5R1 • ~8 * 86 * 4? * 47 * 43 * 3R * 54 * U'l TH * * 7 * 7 * l ' * A * U'l t 
u * .. 1 * 0 • * • 0 • . f r GA * * 15 " 15 * 16 * * 1 6 * PB • • 11 * 10 * 8 • * 10 * I 

a * 27 . 33 * 2R.Ofi * L.?.nn * 23.66 • ?4.li4 * ?4. t? * OR * 19. '/9 • R.3? • 9.!:i9 * 9.68 * 'L 14 * f o. to * ! . 
AP. * 3:).65 •• :B.34 • 37.11 * 33.33 *· .3 'L?R * .'l?.A9 * I ; AN * 11'. 3b * ?.1. 10 * 20.51 * 22.75 •• 7. 1. fl4 * ?.?.45 * NE: * o.o * o.o * o.o * o.o * o.o * 0.0 * COR * 1.48 * 0. 16 * o.~?. * o.o * o.o * 0. 0 * 010 * o.o * o.o * 0.8 * 0.06 • ?.?1 * 0.3 q * HV * 4.40 * · 4.34 * 5 • . 7 * 7.27 * 5 . 41 * h. 33 * 1: 
QL...- * o.o * 0.0 * o.o * o. o· * o. o * o.o • I 

MfG * 1. 94 ' 4.04 * 3.36 * 2.4R * ?.Ft7 * LOfi * I ,M . * ~ 0. 43 * O.b3 * 0.68 * o. 71 * o . q4 * 0. f,f, * H!-1 * o.o * o.o * o.o .. 0.0 * 0.0 * o.o * AP * 0.62 * o.o • o.o • 0. 0 * o.n; * o.o * 



A 
...-- ·--- - ·· 

CRF:STDN 

SAMPLI:: • T311 * T11? * T312 

SI02 ·• 44.30 * 4 fi. 7 (\ * 4R.?Cl 

T102 * 1./. 0 i * 1 • 0 () * t. S7 

A t,203 * 19.2 0 .. 1:1.40 * 15.F,O 

FE203 * 7.91 * {!.9? * 7 .en 
FEO * ?..05 * ?.61 ·* :L9R 

.._ 
' 

MNO * 0.7.1 * 0.17 * 0.?1 

MGO * 9.59 * 6.50 * 5.9A 
CAO * 4.64 * 11 • 3 0 * 9.15 

NA20. * 3.08 * 7..2 3 * 2. 09 . 

K20 * 1.93 * o.n'l • 0.03 

P2U5 * 0.2b • 0.?.? * 0.4R 

H20 * 5.'15 * R.55 * 4.99 

TOTAL * 100.32 * 99.6Q * 100.1n 

SR * 42~ * 471 * 41R 

RB * 52 * 3 * 2 

TH * 2 * 1 * "} .. u * 0 * 0 * (\ 

GA * 25 * H * t 9 

PA .. 10 * Q * 8 

0 * o.o * L25 * 4. 34 
UR • 12.17 • 0.5Q * 0. 19 

AB • 27.~ll • ?0.9~ * 18.71 
AN * 22.77 * 29.0? * 35.01 

NF. * o.o * o.o * 0.0 

COR * 4.51 * 0.0 * 0. 0 . 

010 * o.o * ?.5.5R * B.04 

HY * o.o~ * 17.67 * ?.7.1A 
Ql, * 27.31 * o.o * 0.0 

p.\AG • 2.32 * ?.40 • ?..3 0 
l[,M * 2.43 * ?..10 • 3.05 

HM * o.o * o.o * o.o 
AP * O.b4 * O.Sfi * 1.1 s 

FORMATION 

* T314 * T319 • 
* . 4B.Cl0 * 45.<W * 
* 1. 20 * t.16 * 
* 1'7.30 * 18.~0 * 
* '7. 7'A * f-.95 * 
* 3.9?. * 4.77 • 
* 0.20 * 0.?.0 • 
* 4.74 * s.n9 .. 
* 4.46 * 4.')7 • 
* 4.31 * 3.?9 • 
* 0.1!8 * O.fl4 * • 0. 1 R * 0.)4 * 
* 5 . fl5 * 5.64 * 
* 99.72 *· 1 01 • 05 * 

* 453 * 721 * 
* 3?. * 1 6 * • ? * 1 * 
* 0 * 0 * 
* 25 * 2S * 
* 10 • A * 

* o.o * o.o * 
* 5.58 * 3.9Q * 
* 39 •. 1?. * 2q-~5 • 
• 22.48 * 21.!'iA * • 0.0 * o.o * 
* 1.()9 * 4.95 * 
* 0.0 * o.o * 
* 18.70 * 2?..60 * * '7.21 * tO.IHl * 
* 2. :u • ?.?9 * • ?..44 * 3.5? * 
* o.o * o.o * 
* 0.45 * o.R3 * 

,.... •.. ,.,;.. 

T407 * 
4 fl • . f.() * 1 • nO * 1 F> .40 * 3.7? * 7 .47 * {) . 11 * 5. 7 7..., * f-..74 * J. OO * 1 • 4R * 0.4R • 

f>. 41 * 9~.79 . * 
571 * 35 * 3 • 

0 * ?.0 * 1S * 
0.0 • 9.3 q * ?. 7 .?5 * ?R. FI 9 * 0. 0 • o.o * ]. 0 3 * o.nn * 11.05 * ?..3 3 * 3 . ?6 * o.o * 1. ?0 * 

T409 

4 t. 10 
1 • RO 

16.fl 0 
1 0 .39 
4.6? 
0 .?3 
9 . 77 
4.R1 
3.61 
0.37 
0 .24 
5.79 

99.53 

3 0 7 
14 

0 
0 

25 
~ 

-o. o 
?..)f. 

?F>.69 ' 
2 4.03 

3. 3 7 
?.46 
o. o 
o.o 
34.4~ 

? .34 
3 . 68 o. o 
0.60 

* 
* * * * * * .. 
* * * • 
* • 

* * * * * * 
* * * • 
* * * * * * * * * 

-

U'l 
0\ 

. ' , ~ 

.. .. 

·, 



CRESTON 

SAfooiPLE * T410 * T411 * Z?5 

5102 * 4b.30 * 44.60 * 45.?.0 

TI02 * 1. 5L * t.no •· 1.47 

AL2U3 * \7.40 * 15.50 * 16.9? 

Fl::7.03 • 3.79 * ?..77 * 6.56 

FF.O * 6~36 * H.35 * s.on 
MNO • 0.23 * 0.?3 * 0.?? 

MGU * 6. 33 • 7.41 * 7. A? 

CAD * 6.BB * 6.?.t * 8.53 

NA20 * 2.5() * ?..49 * 2.96 

'-' K20 * 1 • '18 * 0.43 * 1. 1 3 

P205 * 0.44 * 0.4R * 0.?.6 

H20 * 6.55 • 9.14 * 4.19 

TOTAL * 100.14 * 99.81 * 100.3? 

.._, 
SR * 563 * 339 * 660 

RB * 35 * 13 * 19 

'-"' ·r .H •• 3 * ?. * 2 

' u * 0 * 0 * (\ 

GA * 23 .. '27. •· 21 

PB * 1 * 10 * 8 

...... 
a * o.o * 0.0 * !).0 

OR * 11.27 . • ?.83 • :>.9fl 

AB * 23.20 * 23.43 * 2?..09 
AN * 32.92 * 30.A0 * 30.90 

NE * o.o * o.o • ?..22 

COR * o.o * 0.87 .. o.o 

-· 010 * 0.49 * o.o * 9.50 
HY * 14.64 * 32 . 3?. • o.o 
OL * 10.97 * 1.71 * 22.47 

MAG * 2. 33 * 2.4? * ?.?.7 

...., lLM * 3.09 * 3.3R * 2.92 

Ht-. * o.o * o.o * o.o 
AP * 1.10 * 1. 24 * 0.63 

...... 

....... 

...... 

F'ORMATT0N 

* L23 * 1001 * 
* 4'4. 7 0 * 53.70 * 
* 1.12 * 1.20 * 
* 1"7.90 • tn.?.O • 
* 4.49 * 4.01 • 
* 6.57 * 4.5Q * 
* 0.?0 * 0.15 * 
* 6.70 * 3. 5n * 
* 9.96 * 5.47 * 
* 2.13 * 3.56 • 
* 7..28 •• ?..'18 * 
* 0.19 * 0.7R * 
* 3.53 * 4.?9 * 
* 99.77 * 99-.98 * 

* 599 * Jn8 * 
* o6 * Sf'l * 
* 2 * * 
* 1 * * 
* 19 * * 
* 6 . * * 

* 0.0 * ?..34 * 
* 14.05 * 1R.45 * 
* 10.18 * 31.~6 * 
* 33 . Q3 * .... 20.35 * • .4.90 * o.o * 
* o.o * 0.0 * 
* 13.41 * 5.13 * 
* o.o * · 1 6. A? * 
* 18.82 * o.o * 
* 2.27 * 2.28 • 
* 2.22 * 2.39 * 
* o.o * o.o * 
* 0.46 * o.ns • 

1009 * 
4~. 6-0 • 

1. S4 * tn.30 * . 
4.10 * n.R4 * 0.?.? * 10.?4 • 
4.~0 * 4.3? ... 
0.7R * 0. 3 f, * 4.95 . * 101.05 * 

145 * 1 1 * * * • 
* 

n.o * 4.A 1 -. 
34.7~ • 2?.41 * 1.R4 * 0.50 • o.o * o.o * 29 . 50 * ?.?7 * 3.05 • o .. o * 0.87 * 

1010 

4F..f>0 
1 • 44 

16.90 
4.53 
6.03 
0 . 19 
B.63 
5.30 
4.61 
0.45 
0.4? 
S . 31 

100.41 

355 
16 

o. o 
?. . 8 1 

37.77 
24.~7 
1.&3 
0.20 
o.o o.o 

26.32 
?.?.CJ 
2 . 88 o.o 
1. 03 

* 
* * * * * * * * * • 
* * * 
* " * * * * 
* * * * 
* • 
* * * * * * * 

_. 
<.7' ..... 

~) t 

""' .... 

.. 

" 
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CRESTO N f"OR MATION 

SAMI:'LE * 1000 * 100? * 1008 * 
SIO~ * 45.20 * 34.AO *· 4?.RO * TI02 * 1. 4 b * 1 • 3 4 * 1. 34 * 

AL203 * 17. l 0 * 1~.'20 * 1n.lO * 
I-~E203 * 7.85 * 5.96 * 4.41 * 

FED * 3.29 * 4.h4 * b.J5 * 
MNU * 0.16 .. 0.7.0 * 0.1A * 
MGO * f..lb * · fi.2A * 5.J2 * 
CAU * 10.40 * Hl.?S * 13.04 .. 

N/120 * '1..92 * 0.50 * 2.!)'1 * 1<20 * 0.63 * 0. 19 * 0.?1 * 
P20~ * 0.30 * 0.44 • 0.?? * 

H20 * 4.13!> * A.R~ * n.R7 * 
TOTAL * 100.32 * gq_f,~ • 99.59 * 

~H * 208 * 83Q * 395 * 
~A * H * ~ * R *-

U'1 

'l'H ~ * -. •• CD 

u * * * * - ~ 

Gtl * * - * * 
· ,t 

PA * • * * r· 
a * o.o * o.o * o.o * 

OR * 3.93 * 1. ?.A . * 1 .. 34 * 
AR * · 23.-0H * 2.75 * 14.29 * AN * 33.42 * 4?..80 * 35.0? * 
NE * 1.61 ·* 1.05 * 4. <H * COR •• o.o * 0.0 * o.o * DIO * 15.~9 * 35 . 57 * 27.63 * 
HY * o.o * o.o * o.o * 
01 .. * 16.41 * 10.23 * 11. 10 * \ MAG * 2. 29_ * 2.41 * 2.35 * 

II,.~ * . 2'.':~2 * 2.8? * 2.75 * 
tiM * o.o * o.o * o.o .. 
AP * 0.74 * \. 1 3 * 0.55 * 

.:. 



...... 

- CASHEL LOOKOU'f FORMATION 

SAMPLI:: * T237A * T30R .. TJ10 • T006 * T009 • TOD * 
SI02 * 73.90 * 74.qO * 77.40 * 7A.40 * 77.30 * 73. 0 0 * 
Tl02 * 0.40 * 0.7.~ * 0.?5 * 0.7.7 * 0;.15 • ,0. 1 0 * 

AL203 * 13.90 * 13.50 * 1?.00 * 12.\0 * 12.60 * 14.qO * 
FE'203 * O.t!B * 1.0() * 0.70 * 0.43 * 1. OQ * 1 • 09 * 

FEO * 0.61 * 0.?.7 * 0.30 * O.R3 * 0.]5 * 0.34 * 
'-' Mf-40 * o.os * 0.03 • 0.10 * 0.07 * 0.01 * 0. 0 3 • 

MGO * 0.24 * 0. 1?. * O.IA * 0.17 * 0.0~ * fL 1 1 * 
CAO * 0.94 * 0.30 * 1. 4 7 * 0.71 * 0.1R * 0.1 fl * 

NA?.D * 5.70 * ~.6Q * 4.13 * 4.7.Q • !'i.SO * 5.80 * 
... 

....... K20 * 2.13 * ?.57 • 0.37 • 2.5? * ?..0~ * ? - 1 3 * 
P205 * 0.1~ * O.Ofi * 0.0 * o.o * O.OR * o.o * 

H20 * 1.06 * 0.46 * 2.00 * 1. 30 * 0.52 * ' • 01 * 
TOTAL • 99.99 * q9.24 * 98.90 * 99.15 * 99.A9 * 9fl.t,9 * 

....... 

SR * 1 0-8--- -* 9fi * 161 * 90 * 72 * 1 ~ 7 * 
RS * 43 • 43 * 63 * 4? * 33 * 4R * 
TH * 14 * 1'5 . ..__ 14 * 14 * 13 * i4 * 

(J"' 

...... 

10 

u * (.j * 1 * 3 * 1 * 1 * 0· * 
GA * 13 * 1? * 11 • 13 * 16 * \() * 
PB • 17 * 1? * 15 • 19 * 1 fi * i6 * -

0 * 31.05 * 31.70 * 50.05 * 40.38 * 37.44 * 31. '~ * 
OR * 12.72 * 15.3R * :..26 * 15.22 * 1?.19 * 1:;1 . 89 * 
AB * 48.7!) * 48.74 * 3t..06 • 37.10 • 4F..A3 * 50.?4 * 
AN * 3.54 * 1 • 1 1 * 7.53 * 3.qo * 0.38 * 0 .91 * 
NE * o.o * o.o * o.o * o.o * o.o * o.o * 

I 

COR * 0 . 9~ * 0.97 • 7.20 * 0.94 * 1.?0 • ?..79 * I, 
DID * o.o • o.o * o.o * o.o * o.o •• o.o * 

HY * t>.60 * o .... 30 * 0.46 * 1. 30 * 0.15 * 0. ?R * I ., 

OL * o.o * o. o * o.o * o.o * o.o ' * o.o * 
I 

MAG * 0.98 * 0.?5 • 0.59 * 0.64 * 0.73 * 0.93 * 
ILM * 0.77 * 0.4R * 0 .49 * 0.5?. * "' 0.?.9 

,. 0. 19 • 
HM * 0.21 * 0.93 * 0.3?. * o. o * 0.59 * 0.48 * 
AP * 0.42 * o:14 * o.o * o.o * 0.19 '* o.o * 

' ....... , 
'-' 

) .. 

v 

-~ · -



MARYSTOY.N GROUP 

SAMPLE . * TOIHl * 1'10SA * 'l'157A * 'I'16DA .. T?.f.!'\A * 1'?66A * Tl59A * 

1 SJ02 * 72.0ll * 69.00 * 73.40 * 7fl.li0 * hR.OO .. 71. 1 0 ... 71 • 4 0 * TI02 * 0.33 + 0.71 * 0.44 * 0.65 * O.Sk * 0.1)4 * 0.65 * AfJ203 * 14.50 lf. 14.70 * 14.00 *' 10.10 * 1~.so * 14. ~0 * 14.50 * FE203 * o. ~n * ?.OH * 1. 61 • 1 • B 7 * 'L ?.9 * ?.1Q * 1. QR • i F'f~O * 0.9h * o.sq * 0.41 • (1.'50 * 0.91 * O.S? * 0.64 * I 
HNU * 0. 0-7 Jl. 0 .ljq * O.t?. * O.Oh * o.n * o.n * O.OF! * 

;'\ 
• ! 

r~GO * 0.3~ * 0.41 • 0.]0 • 0.35 * O.Rf> * 0~!11 * 0.4~ * ~ I 

CAO * 1.01 * 1 • 1 0 * 0.56 * 0.41) * 0.75 * 0.?7 * O . Af.. * NA'20 * ~.31 * 5.?.4 * 5.67 * 5. 1 H * 5.70 * 5.97 .. 5.17 * K2U * 3.37 * ;L~O * ?.Rl * t. 99 * 3.14 * 1 • A 3 * 3.Q? * P205 * O.OR * 0.0 t: 0. 1 3 * 0. 1 t * 0.1~ * 0. 1 R * 0 .0 * H20 * O.b8 * 0. 7') * 0.40 • 0.56 * 1 • 1? * O.QO * 0.82 * TO'!~L. * 99.~7 * 98.44 * 99.1:15 * 100.37 * 99.16 * QP.n4 * 100.45 * 
SR * HH * ?.00 * f,f, * 7fl ~ 95 * A?. * 231 * RB * H7 * <o * 4h * 7 * ?f. * 47 * 119 * 0'1 TH * 16 .. 13 - 14 * 14 * 12 * \? * 1 3 * 0 

u * 2 * () * 0 * 1 * (l * 0 * 0 * GA * 18 *' 16 * 14 * 10 * ?0 * ?0 * 18 * PB * .1 b * 19 * 1 3 * 27 * 1 R * 1 3 * 19 * 
Q '* 25.69 * ? 1. 5? * 2f:.S4 * 40.81 * ?O.RS * ?Q.19 * ?3.90 * OR * 20.14 * ??. 98 * 1 f • JO * 11. 7R * 18.9] * 11.06 * 73.25 * AB .* 45.44 * 45.37 * 48.?4 * 40.95 * 49.1'1 ~ 51. nA * 43.q1 * AN * 4.54 * 5.49 * 1. 95 * u.o * 2.61 * 0. 1 H - * 4.28 * NE * o.o * o.o * o.o * 0.0 * o.o * o.o * 0 .0 * COR * 0.48 * 0.0 * o.cn * o.o * 1. A? * ?..70 * 0.19 * DIO * o.o * 0.07 * 0.0 * 0.97. * ,0. 0 * (',. 0 * 0 .0 * HY * 1.b2 * 1. 01 * 0.75 * 0.45 * ?.18 * 1. ]0 * 1 • 1 2 * OIJ * o.o * o.o * o.o * o.o * o.o * o.o * o.o * MAG * 1.28 * 0.14 * 0.44 * o.o * 1. 71 * o.ss * 0.3R * ILM * 0.63 * 1. 3R * 0.84 * 1.19 * 1. 1?. * LOS * 1. 24 * HM * o.o * ?..03 * 1. :n * O.Q7 * 1 .16 * 1. R6 * 1.73 * AP * 0.19 * o.o * 0.30 * 0.26 * 0.43 * 0.43 * 0 .0 * 
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MISCELLANEOUS 

T086 - Anchor Drogue Pluton 
T37l, T290, T365- Dykes cutting the _Rock 

· Harbour Group 
T020C, T023C, T069D ·- Plagioclase Porphyry 

. dykes. 
\ :· 

T273 - Dyke cutting the Inlet Group 
T412A, T412B - Boulders in the Wild Cove 

Formation . 

• 



----------------··· . - ·· --- - - -

MlS.CI::LAt.lF:OUS 

SAMPLt:: * T086 f T311 * T?90 * T365 

srn2 * t'14.~0 * S0.7Cl * 51 • 40 * 47.70 
Tl02 * 0.66 * 1. 13 * 1. 35 * O.fW 

AL203 * 15.90 * 17.?.0 * 1~.00 * 15.SO 
rE2D3 * 1.77 * 1 • 2 5 * 1 • R 9 "" 1.49 

FED * 2.~1 * 7.1"lR * 7.0? *' 7.60 
MNO * 0.12 * 0. 1 Q * 0.16 * 0.2?. 
I'\ GO * . l.ltl * 6.31 * :L 14 * 5.3? 
CAD * 1.:19 • 6.76 * :,.70 * 7.70 

NA20 * 4. "19 * 3.04 * 4.00 * ?..60 
....... K2G * 4.27 * 1 • 61 * ?..2A * 1. 6? 

P20~ * o.u * 0.3k * 0.0 * 0.0 
H20 * 1. 54 * 3.4A * 2.R9 * 8.77 

TOTAL * 98.63 * 99. 11 * 97.R3 * 99.32 

SK * 219 * 57R * 6?.3 * 435 
RB * 113 * 4F\ * ~fi * 41 
TH * 12 * ? * 4 * 3 

u * 1 * 0 * () * 0 
GA * 19 :J 2? * 20 * 24 
PH * 24 * 7 * 9 * A 

'-. 

Q * 14.95 * 0.10 * 0.0 * o.o 
OR * 25.99 * q_g4 * '1 4. 2 0 * 10.57 
AB * 41.75 • 2n.AQ * 35.67 * 24.30 
AN * 7.10 * 2q.8? * 25.74 * 2!L54 
NE, * o.o * o.o * 0.0 * 0.0 

cnR * 0.90 * n.o * o.o * o.o 
DIG * o.o * ?.7\ * 3.3q * 11.25 

H'i * 5.38 * ?5.fi4 * 1 \ • R 7 * 1A.9q 
OL * o .. o * 0.0 * 4. 1 1 * 2.27 

MAG * 2.b4 * ?.27 * ?..?9 * 1..40 
ILM * 1 • 29 * ?.?4 * 2.70 * 1. 68 

HM * o.o :t: o.o •• o.o * o.o 
AP * o.o * 0.9? • 0.0 * 0. 0 . 

* TO?OC * T023C 

* 43.40 * S?. OO 

* 1. 01 * 1 • fi R 

* 18.50 • 1h.h0 

* 1 • R R * 1.fiCJ 

* A.17 * S.?1 

* 0.?0 * 0. \ t'l 

* -1.50 * 4.R? 

* s.qo * ft. :w 
* 4.53 "' 3. ?? 

* O.OQ * 1. :n 
* 0.10 * 0.?5 

* 7.?1 * 3. h l 

* 9A.55 * qa.?.<t 

·* 740 * 55'l 

* 2 * 11 

* ?. * 4 

* 0 * 0 

* ~2 f. * n 
* p * R 

{:! 

* 0.0 * 4.?6 

* .O.SA * R.12 

* J I. q 1 * ? R. BS 

* 31.37 * 2~.so 

* 5.47 * o.n 
* 0.51 * 0. 0 

* o.o * ?.37 

* 0.0 * ??.f>O 

* ?S.41 * 0 .0 

• ?.JR * ?.JO 

* ? . • 1 0 * . ? • 17 

* 0.0 * 0.0 

* . 0.?5 * O. fi? 

* T.0 69 fl 

* 5? .7 0 

* O.R9 

* 1 R.h 0 

* ? . //. 

* 4 . 7 1 

* c. 1 1 

* 4.9CJ 

* 4.?~ 

* ').54 

* O. hR 
• o.,kr 
* 1. 1 

* 9k.14 

* 314 

* 2 0 

* 5 
• 0 

* ?.3 
$ 7 

* o. o 
• 4.26 

* 4C). 6 R 

* 7.1. 0 1'> 

* 0 . 0 

* l. ~ 5 

* o. o 
* 11.22 

* s.nl 
* 2 . 30 

* 1.79 

* 0 . 0 

* 0 .52 

* 
* * * * * * * * * * * * * 

* * * * * 
* 

* * * * * * * * 
* * * * * 

.) 

0'1 
w 

• ·• 

J 
)' 

~~( 
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• ...... . .. .. 
...... 

~~I SL.FLANEOUS 

. SAMPLF: * T273 * T41?A * T4.1 ~B ... 

5102 * 47.2 0 * AO.OO * 7R.RO * 
·· "'-' Tl02. • L. U * O.OQ * O.OCJ ... 

ATJ2U3 * l6.oU * \ t. 4 0 * 11./.0 * fE203 * 3.JO * () • 3 , * 0 .3h * rr.o * n.JY * O.S4 * 0.7? * Mf\10 * 0.32 * 0. t)? * 0.02 * MGO * 4. b4 * 0.0? ~ * 0.0 * CAn .. 10.45 * 0.2R * 0.60 * NA20 * 2.94 * 3.4~ * 3.A5 * .._. K2n .. 0.77 * 4.51 * LQB * P205 * o.o * (1. 0 * 0.0 * H20 * 3.87 * O.RR * 1 • 0 7 * TUTAL, * 9&. td * 1 01. S4 * 100.n9 * ..._. 

SR. • 503 * liS< * 70 * .... ;, 
RR * 9 *· P7 * 73 * 
l ' H * 3 * 30 * 3?. * 

0"\ ...... ~ 

lJ * !l. * 1 * 7 * GA * H * 11 * 1 7 * PH * 10 • 74 * ?0 * ·' ...... 

Q * 0.0 * <41. 7!; * )q_Q4 * UH • 4.81 * 2n.4A * ?.1.f>1 * ...... A~ • 26.31 * e 2q.)4 * 3? •. 7 0 ... 
AN * 31. ~4 * 1. JR * 1. S3 * NE * o.o * o.o * o.o * COH * 0-.0 * 0.?7 * (J • (I * DTn · * 19.21 * o.o * 1 • 30 * H'i • 5.10 • O.n7 * 0.? 3 * OL * 6.44 * o.o * 0. 0 * MAG * 2.30 * 0.4S * o.s?. * Il,M * 4.2ii * (;. 1 7 * 0.17 * HM * 4 o.v * o.o *' o. o * AP * 0,0 •• o.o * 0. 0 • 

'-' 

....................... ---- ·-:,'l!lf·· .... · ~ ---· ---- ----=-.. · 
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APPENDIX 4 

Method used to treat some effects of alteration . 

An examination of Table 3 and Appendix 3 shows the effect that 

alteration has had on some. of the basaltic samples. In ~rticular, the 

"H
2
0" ("loss on ignition") values and the Fe 2o3;Fe0 ratios exceed the 

acceptable aroounts proposed by Irvine and Baragar ( 1971) . 

To compensate for these "effects " , the methods given by Irvine 

and Baragar ,(1971) were employed before plotting of analyses and 

calculati on of nonns. The author recognizes the limitations of such 

methods. 
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~~- . ··-· • A~ .:.1 
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I 
I 
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E 
~ · 

[B 

0 
• 

Gabb 

INLE 

UNDI 

pink 

BAY Vf 
silts . 

MORTf 

CRES 
11b, ln 

CASHE 
· gentc 
. . 

ANC HO 
gran 

BEAVE 

PATH E~ 
mafic I 
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~ 1!1 .. f"1·1· ? ' . . 
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, I 
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~ 
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LE~END 

Gabbroi}ykes and plugs o1 unknown a~e 

INLET GROUP (12,13,14,15) 

UNDN I DED :re<Jand grey shale,siltston~ and 
sandstone · 

PLEASANT VIEW FARM FORMATION;green and 
< red muds.:black and grey ·shale and silts. 

SALT POND FORMATION :red an~ green shale, 
pink,algalls.and pink.nodutar Is. . . 

BAY VIEW FORMATION : red and green sands., 
silts . and .shale; minor white quart2ite 

MORTIER BAY GROUP (10,11) / "-- -

CRESTON FORMATION :11a,amygdaloidal basalt~ 
11b,intern:ediate pyrocl. ;11c,acid pyroc1. 

CASHEL LOOKOUT FORMATieN :10a,votcano­
genic sed~rocks ;10b, rhyolite:lOc. pyroclastics 

ANCHOR DROGUE PLUTON :quartz monzonite, 
granodiorite and roof pendants of 8 

MARYSTOWN GROUP: 8a,volcanogenic sed. 
rocks;Sb,acid pyroclastic rocks; Be, rhyolite 

BURIN' GROUP(3,4,5,7) ) 

BEAVER POND FdRMATION: pillow basalt;. 
minor algal(?) limestone 

WANDSWORTH SfLL: 6a;gabbro· with minor py­
roxenite, anorthosite;6b,granod iorite 

PATH END FORMATION: pillow basalt; minor 
mafic pyroclastic rocks 
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mafic pyroclastic rocks _ 

PORT AU BRAJ FORMATION:mafic _, pyroclastic· 
rocks and tuff. sed. rocks; minor algf!l Is. 

PARDY IS LAND FORMATION -pillow basalt; 
minor tuffaceous sed. rocks and limestone 

ROCK HARBOUR GR0UP{1~2) .. 

TIDES COVE .FORMATION: grey siltstone,sand ~ 4 . 

stone, greyw-acke: mtnor fjmestone cong. 
, ( . - -

WILD COVE FORMATION : polymictic cong lom­
erate: minor ~rey sandstone· 

SYMBOLS 
; ' 

Schistosity(incl i ned .vertical) · 

Beddmg (incl ined,vertical) 

Flow Banding 

Geological Contact 
approximate, assumed 

' 
Contact 

intertonguing members . / 

) 
Normal Fault 

U-upthrown side 
0-dc:wnthrown stde )'' .~ 

Dip.sl ip Fault 
arrows indicate relative movement 

Thrust Fault 
major,minor / 

1 . 
teeth in direct ion 'of d1p 
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TIDES COVE FORMATION grey siltston~.sa 
stone. greywacke: minor limestone cong. 

WI L'p COVE -FORMATION: polymictic conglom­
erate; m1 nor grey sandstone· 

SYMBOLS 

sch1stos1ty (incl ined ,vertical) 

Beddmg (inclined,vertlcal) 

Flow Banding 

\ 

Geolog1cal ,'(;-Qntact 
approx1mate, a.ssumed 

' ·'I Contact . 
U Intertonguing members 

Normal Fault 
U-upthrown Side 1 

D-dONnthrown side 

) 
I 

Dip-slip Fault 
arrows 1 nd1cate relat1ve movement 

Thrust Fau It ·, 
maJor,m1nor 

_ t_ee~1n d1rect1on of·dip 

Fossil Locailt) 

· T100 Sample Locat1on 

· C-C' ' Cross Sect1on 
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