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SOM.MAlfŒ. 

, , 

Dans " , Id reglon 
k~rJ",\ 

des C d n ton" s d e lie s t 
, 

du Quebec, de u'1l • 

,t,' 

ceintures ~e carbqnates dlâge Silurfen se trouvent.en contact 
/1 

discordant sur les roches Cambro-Ordoviciennes de 
.... 

J lorogene 
..... 

Lac e i nt ure '~u d - 0 ~ est, 1 e 1 0 "'9 ct es ri v e s du Lac 
o .. , 

~ 1;> ~ .. 

• Mem-phremagog, cons; ste~ en ordre ascendant', du "Gong1 omerat de 
.. - , 'f 

P e a s 1 e y Po n d . ( d 1 â y e W ~ n 1 0 c ~ i en o·u plu s vie u x ) , 
1 

de 1 d 

.' , ,., 
Wenlockien-Ludlovien "'-Formation de Glenbrooke (dlage . .. ~ , ... ~ '1 

'lnferie~ Calcaire d.e' saryent BOay (Ludlovien 

..... 

moyen). 

Une quat'ri'~mé unlté (Ludlovi-en Supérl~urj, rèposant sur 1 e 
fJ" .... ",... 

cal c air e - de. Sa r" 9 e n t B a'y d a. n/ d e ~ a f t Jeu rem e n t s' J e Ion y a e 
, 

ru i s se a u x dan s' ,la p a r"'t i e ,e,s~ Lac . M em p h ré ma'!)-o g; a été' 

" 1 n ct..e n tif i 'e e • La p r. i n c i pal e 
\ ' 

P"ridolien) de.)a Formation d,u 
1 

u n 1 te de c a l, C air e (L u dIa vie'; -, , , . 
f/ __."" _ t ". 

lac Ay l '!l e ,r a ete ~ x a rn 1 n I=! e ' dan 5 

la c'eint'r,,'re nord-est, 'd'ans la, r(gipn de Lime Ridye-
• . ' 

Ma 'r b 1 e ton • 

U a n a 1 j S e de fa c i è \ de' ces r 0 cj1 e s ~ n? i q ~ e une p ~ a t ~ f ~ m ~ 
., ~ t, .t ~ ... .. 

car bon a tee con s t i tué e dt!.. m G n tic u les r e c i f a u'x .e t , , , 
'I 

" possiblement, dlune sérle de récif.s à la ~tw~dure du 'tal'us', 
'ft, 1 1 • ~. 

dé y e ~ 0 p p é ~ à par tir . d 1 U n t a ,1 usd e roc h es s i <t1 i'~ i è } a s 't i que set 
.-'>- 1.. ~ a ..' _( 

carbonatees, dans 'is deux 'régions, Lime Ridye~Marbleton' ef 
#1' il (-@ ..... 

lac M e m jJ h rem a, 9 0 9. 1 A u Lac M-e m p h r e rn a 9 0 9 " 1 e f a cie s 
, .... Il ""'" 

sedlmentalre ~rofond se retr:-ouve .presentement entre l~. 

craton, à 11~ouestt et le~ talu.s --e~ l~ faciès çonti nental à" 

Cette. contiyura'tion est l'inve-r,se de celle, proposee 

pour les 
, . 

regl0ns de 'lime ,R'idg.e-Marbleton et l~c Ay l me r. 
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PluSi'eurs_I~Odêles- teçtoniq,wes. 'ont é-té prOpOS,IeS ex"plilluer ~ tJo~r., 

.... 1 1 i n v e' r si and u 't a 1 us. C e'ru x - c i i ne 1 u en t (1') f 0 t mat ion de 
1 a lU , ~ 

faï 11 es d,e 'decrochement pre-Acaqiennes avec bassi ns 
'1 • l '-:", ., 

die x t e n s ion dan s 1 e S y n c 1 i. n 0 r i .u m d e Con nec t f c ut. Ya 1 1 V - G cl S pet 

( 2 ) 
1 

- au 

_Q , tr "'" 

extension du saie !acon,ique au ~ilurien superieur, et 
,. .. 

P ~1 é 0 Z· o. ; que • - ~/! 

t 0 r mat ion ; '-do e-

( 3 ) 

de 

"'\ decrochement dextres post-A~adiennes. 
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ABS'fR1tCT 

' .. 
\ , 

#1 " 'J . -

Two 511 "rian 'carbonate bel t.I<. 1 je uneonformab1;t .o'n 

C ~ m b r fan - 0 r d 0 v j clan roC k 0 f the Tac 0 :.~ C 0 ro 9 e n '1 th i n ~. h e 

Eastern Townshf1'$ of Quebec. The southw-est bel ?al ong ~he 
t -.. 1 

S h 0 r es 0 fLa k e . Me m ph ré ni a gf 9 con s f sis, ,f n a sc end i ",g 0 rd e r ~ ~'O f 

the Peasley Pond Conglomeraxe (Wenlackfan or oider)\, the 
, -. \ 

Glenbrooke Form'ation :utenlockian-~arly Ludlovian)., and' t~e 

'. Sargent Bay .Limestone (Middl e-Ludlovian). A fourth unit 

(Loate~d'lovian) was disc,ove~e-d oy.erlyin~he S.argenfSay 

Limestone in creek exposures a'ong the eastern side of Lake 
, 

Memphremagog. The main limes,tone un.it (Ludlovian-Pridolian) 

of the La k e Ay 1 mer For mat i 0,," wa s e x ami n e d i n the no r the' il st 

bel t in the Lime Ridge-Marbl eton areas. ' 
r -

Facies analysis of these rock~ indicate that a carbonate 

s h e 1 f - pla t for m~ 0 n sis t ; n gO; pat ch'; r e e f s, and p 0 s s i b 1 y, a 

r e e f t r a c t - m a r gin , d e v ~ 1 à p e d f r o-m a sil ici c 1 a s tic and 

carbonate ramp in' b,oth .the Lake Memphremag'og and Lime Ridge-
t" ~'-,,_ 

Mar b 1 et 0 n are as. At L cl k. e Me -1 ~ r e Jt1 a 9 0 ~ t h ~ bas i ri' fa cie s 

presently lies between the craton in the west-~nd the slope 
\ . 

and s h 'e l f fa cie sin the r'e-li st. Th i s co n"f i 9 u r'a t ion i s the . 
reverse of Lthat proposed for the Lime Ridg,e-Marb'letory and 

Lake Aylmer areas •• Several· tectonic' model sare proposed to, . 
expl ain the slope reversal. TheS'e fncl ude (1) pre-Acadian 

~ 

strike-"Slfp faulting in the Cpnnecticut.-(alleY-GA~pe , 
Syncl inorium wfth pul1-apart basins, (2) Late Sil urian · 

ex te n s ion 0 f t h,é • Tac 0 n i c bas e men t, and (3) Lat e Pal e 0 Z 0 i c , 

P 0 s t - A c a dia n. de x t r al, s tri k e - s 1'1 P ,f a u l tin 9 • 
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CHAPTER ONE - INTROOUC~',\ 
\ 

roc:k s oexposed around the shores of ° Lake 

Me m p h rem a 9 0 9 and i n qua r rie san d n a t ur ale )( po sur es i n the 
• 

Lime Ridge-Marbleton area of Quebec: (Fig,r 1) allow the w· 

reefal fac:;es of the Upper Si 1urian roc:ks of the soutAi'"ern 

Gaspe peni nsu1 a to be traced southwestwa rd a10ng strike 

; nto the Eastern Townsh; ps. The Ac:adian Orogeny -(Middle 

• .... " 
Devon; an) has defoqned roc:ks in both areas into folds with 

, vertic:a1 limbs. At Lake Memphremagog the Silurian beds are , , ) 

.. 

--fo1ded into two c:omp1ex, north-sou-th trend1ng sync:1irv---

i n f 0 rm a 1 l Y c: al l e d the Sa r 9 e nt B a y S y n c: 1 ; ne and the cl a k e 

f Memphremagog SynC:l;pe (Fig. 2). In the DudM"e11 area the 

beds are fol de d -; nt 0 s y ne lin e san dan t ; c: 1 i ne s th a t h a v e 

" 
been eut by thrust faults -(Fig. 3) • The c:al eareous 

siltstones and shales are prominently c:leaved andobedding 1s 

obsc:ure, whi 1 e the lime,stones are c:1 early bedded. De~sP1~e 
the degree of deformation the fo'ssil s of 'strom~teporoids 'and 

, 
c:orals may be well preserved partic:ularly in, th~ Dudswell 

area where deformation is not as intense. 

Lor.ation 

La ke Memphremagog is loc:ated within the Eastern 
_ _ ____ . 0 

Townshi'ps 'of the Provinc:e of Quebec: between latitudes 45 00' 
o 0 0 

ta 45 20'N and longitudes 7205, to 7220' E (Fig. 1). The 
tr 

area is easily ac:c:essible, from Montreal- by Autoroute 10. 
lOb ' 

1 • , 

Thei,Dudswell 'P-lp~area enc:ompassing the towns of Lime-Ridge, 

Saint Adolphe-de Dudswell and Marbleton lies 80 km~~ th~ 

nartheast. 

, .J 

~ 
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F j 9 ure 1: Loc ~ t 1 0 n m a p s h 0 W ~ n 9 s t u d y'" ....... 
area on a regional scale .and''§.ilurian 
be 1 t sin the Lake Memphremay.og and Lake 
Aylmer areas. C-O = -Cambro-Ordovician 
strata. S = Silurian strata, 0 = Oevonian 
strata. 
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FIGURE 2. 
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ues -~pper ealcareous' Siltstone. 

SBL - Sargent Bay Limestone. 

GF - Gle~rooke Formation. 
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There 
~ 

i 5 c:onsiderabl e relief within the " Lake 

Memphtemagog. map area. The"maximum elevations of'828 m and 
. 

953 m are fol(' the summi ts OW1.I·s Head and Mont Orford 
. 

respec:t1vely. The lake straddl es the, Sutton and Stoke ranges 

of the sou the r n Qu e bec: Ap pal a c: Il i a n_s • The Sutton 
, . 

Ra nge 

'parall e~ls. f1f1~ western shore of Lake Mémphrém.agog., The Stoke 

Range enters the Provi nt.e at dwl l s Head on the southwestern . 
side of the lake and continues on the eastern side as far as 

Dudswell Township • 

• 

Purpose of Study 

o Published studies by Clark (1936), Cooke (1950), Bouc:ot 
" .. 

and Drapeau (1968): Lamothe ~1981a, 1981b,and 1979), ,de 
1 

Romer': (1980, 
( 

and 198?) and unpublished work by Petryk, 

(1985)" and Lavoie (1985) have provided the ~tratigraphic: . 
framework • within' which detailed lithofacles and 

c:orr\esponding biofac:ies can be defined.·.~ The fol10wi ng 
, , , 

fossi r e s e a..r t: h i s 'b a s e don s t rat i 9 ra p h Y , 
~ 

l'ithofac:ies of the Lake Memphremago9 and Dudswell 

The purpose of thi6 paper is to: . , - \ 

- ( 1 ) examine and describe lithofac:ies. telations ips • 
f 

c:orrespond; ng fossi.l types withirf the limestones 

·and 

-and 

and 

-c:alc:areous siltstonefs Off both the Lak-e ~emfhremag?g and 

D'u d s we 1 l a r ~ as, and toc: 0 r rel a t e. th em • 

( 2) c:onstruc:t a d e po s i t ion ~ 1 f a' c: i e s m 0 d el' for the s e 

1 imest on~s. 

(3) 'To put the Ou~swel1 and Lak~ Memphr~magog are~s into a 
. ~. Ir ~ 

'\d e po s t t ion al' mo d e l:t o-f Lat e Sil uri an t; me. ' 
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" ,1. 2. REG IONAt:. GEOLOGV 

Introdùction 
«) 

The sedi~entary rocks of th, Eastern Townships have been 

div ide d b Y St - J u 1. i en and Hu ,b e r t (1 9 7 5) i n t 0 5 s t ru c t u r a 1 -
• J 

S t rat i 9 ra p hj. c dom a i n s ( Fig • 4) : autochthonBUs d~main,_ 

foreland thrust damain, al'ochthonous domain, or.eanlr. 
\ 

doma in, and the Connecticut Val,ley-Gaspe Synclino~1,um. 

'Sediments within the fi rst four domains were depos1ted 1n , 

Cambrian ta Middle Ordovician time, those in the last domain 

we r e d e po s i t e d i ~ S i ~ U:If; a n and De van; a n t i "') • The.\ s e d 1 men t s 

of "~ambrian-ardovician" and "Silurian-Devonian" age form 

two tempo ra 1 belt s • These . bel ts together· form the 
• 

southwestern portion of the Queber. Appalachians. . '. -, 

'Th, oceanic sequence of the Cambro-Ordovir.iin belt i5 

characterit'éd' ~Y a basâl, red and green arg1l1ite and 
. 

conglomerate overlain by the enigmatir. St-Daniel shale-

olistostrome. Overlying tne St-Ôaniel are pelagic­

h em i pel agi r. se d-'i m e ~ t san d- tu r b i dit J s e que n ces 0 f the Mi' d d l e 
• 

Ordovician, Magog Group." The St-Daniel 'olistostrome 1S 
. 

c ont empo ra neou s with the first orogenie movement of 

allor.hthonous terranes. J'he Mag og Group represents 

sedimentation in a foreland basin undergoinq rapid 

subsidence and narrowing due to viseoelastir. relaxation of 
J 

, the lithosphere (Quinlan and Beaumont, 1984). Th,'-' Ma 9 og 
-~ 

Group " forms, the basement upon whir.h the Silurian sequenr.e 
'" '" 

was ~eposited. 

.. 
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Figure -4: Structural domains from St­
Julien and Huber.t (1975). From west to 
east, ttley are: 'Autochthonous Domain, 
F o'r e l a fi d T·h rus t Bel t, A l 1 0 C h th Ô no us 
Domain, Oceanic Oom~in, and the 
Connecti~ut V911ey-Gaspe Synclinorium. 
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The ser.ond belt r~presents a deep water package of a 

"monotonous turbidite sequence of alternating grey and black 
~ 

shale and fine .grained laminated sandstone" (St-Jul ien et. 

al. , 1 98 3 , p • 1 0 rr.-- The s e atJ t ho r s riI a i n t a i n t h a t the Ac ad i a n .. 
,~ 

• O.rogeny thru'st'-Silerian-Devonian sedimenta~y rock westwa rd, 
- '0 .. ..... 

upon Cambrian-Ordovir.iaO strata. - .. . . 
Paleo~er.tonic S~tting 

The' Silurian rocks of the La~e Memphremagog and Lake 

Aylmer s~nclines lie if'" 
unconformably on Ticonic deformed,~ 

'r, 

Cambr:ian-Ordovician ~trata, adjacent to the 'Connecticut, 
... ....-

Valley-Gaspe Synr.linorium (f.ig. 4 ). This large s,Y-nclinorium 

has been ; nterpreted as il' Late Si 1 uri an trough bi Naylor and 

Boucot (1965), BO,ucot"(1968), Rodgers (1970), Poole (,1976), 
- ' 

R~y (1~8.~J, and Bra;dley (1983). Addi~ionally, other Silurian 

pal e,otopographi c features have bèen recognized., These , . . 

tnclude, from west ta east: (1) North Amerir.an Craton; (2) 

Foreland Basin or Sandstone Bel,t; ('3) Ap,.palachia or Taconia; , . 
(4) Conner.ticut Valley Gas,,", T,rough; (5) Pi,Scataquis 

Volcanic Belti (6 ) Aro~stook - MataGedia .-,....... '"', Troug h ; ( 7), , 

Mirami~, Troùghj ~8) Merrimack ,Trough; "(9) Frederitton 

Troughj' (10) Coastal V.olcanir. Belt; and (11) Avalonia (Fig" 

5 ).' The ", L a k e Me m p h rem a 9 0 9 and La k e Ay 1 mer s yn c 1 i ne s are 

co~sidered hère as remnants of the western margin of the 

COnnecticut Valley - Gaspe Trough tha-t onlapped the Tac~nir. 
.' 

land mass in L)te Silurian Tim~. 

Mo de l s de {c ri b i n 9 t Il e f 0 rm a t ion 0 f the seL a te 
r 

Sil uri an, 

Ludlow--:;-Pridol tan, 
r 

'pal eotectoni c elements are compl ex, '"'i.nd 

8 \ 

e-

, 

'A 

.... , \0''-' 
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controversial. The r.ontroversy arises in the interpretation 

of the Piscataquis volcanic:s, a Si l uri an-Devoni an vol r.ani c 

belt that borders the eastern margin of the Connecticut 

Valley - Gaspe Trough. These °volr.anics, many of which were 

erupted subaerially, have been identified as a varied suite . 
of ba s al t s, andesites, dar.ites and rhyolites (Rankin, 1968; 

" . 
McKerrow and Zeigler, 1971 ; and Br.'ld l ey, 1983) • 

Additionally, plutons thought to be r.omagm'a'tic with these 
, 

volr.anics show r.alc-alkaline differentiated trends and REE 
.. 

patterns charac:teristic of subductlon derived magma 5 

(Bradl ey, 1983). In r.o_~vast, ether workers (Hepburne, 1981; 

Bedard, 1985) have lnterpreted the vofcanics to be of 

tholeiitir. to alkaline affinity. Bedard (1985), working on 

pre-Acadian magmatir. suites of the Chaleurs Bay area (and 

inr...luded (within. the Pisr.ataquls Volc:anir. Belt, Bradley, 

1983), has conr.luded that the apparent calc:-alkaline trend 

, '" lnterprete,d by other workers r.an be attributed to felsic 

contami nati on. Hepburne (1981) has i nterpre~.ed the possibly 

correlative Standing Pond Volc:anlcs located wlthin the 

eastern part of the Connel(:tit.ut Val1ey-Gaspe Trough as LREE ... 

~~pl etep thol ei ites. 

The interpretation of the Pisr.ataquis volr.anics as 

showing either or tholei itir.-al kaline 

affinities invariably very different tectonic 

m 0 de 1 s. Br a d 1 ey (1 983, 1 ~ 8 2 b ) h as pro p 0 s e d a Il Mol l ur. ca - Ty p e , 

arc-arc: r.ollisjon", in whir.h northwestward subduction in a 

b i 1 a ter a 1 s u b dur. t ion m 0 'd e 1 ( Mc: Ker r 0 w and Z i e 9 1 e r , 1 9 7 1) i s 

responsible for an island arr. (Pisr.ataquis Volr.anir. Belt) 

10 
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and a bafk-arc: trough (Connec:tic:ut Valley - Gaspe Trough). 

The bac:k-arc: set)ting is regarded by Bradley' (1983) as a, zone 
'\1) 

of oblique, èlextral strike-sl.ip mov~ment in w,hiC:h the 

Mis t i 9' 0 u gue c: h e and Lac: des B-a i e s s u b bas i n s 0 f Roy ( 1 9 8 0 ) , 
, . 

and L.a j 0 i e et. al. ( 1968) r es p e c: t ive l y, 0 ri 9 1. na t e d. as pu 1 l 

aparts. Subsidenc:e within these basins was lOC:,alized and 

rapide 
,. 

In the s~c:ond mode~ Ruitenberg et: al. (1977) and Po~le 

(1976) postulated a single subduc:tion zone lying muc:h 

further~o the southeast. < Subduc:tion dipped northwest ~r 

Avalonia produc:ing the Coastal Volc:anic: Belt. The 
,,~ 

Pisc:ataquis vo 1c:anic:s would then have been generated, as 

s u 9 9 est e d b Y Be da rd (1 985) for the Cha leu r s B a y are a , b Y 

major st ri ke-sl i p faul ts witt}. loc:alized t en si 0 n111 
., 

envlronm~nts with~n a foreland to an orogel'\1ir. belt. Along 

this belt Avalonia··probably c:ollided with North Americ:a • 

Whether the subduc:tion zone is pl ac:ed along the western 

margin of the Frederic:~on-Merrimac:k Trough, the 

eastern border Connec:tic:ut Va11ey-Gaspe 

Trough and the Pisc:ataquls Volc:anic: Belt have been 
1 

areas of major transc:urrent mo ·on. basins like 

• the Lac: des B ~ i e s s u b bas i n fL a j 0 i e et. al., . 1'968) we r e a 

produc:t of maj or str; ke-sl i p movement (Mi tc:hell and Read i ng, 

1 980; Ay d i n and Nu r, 1 982 ) • 

~ 
\1 
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Upper S11ur~an Oepos1tional History 

Si1urian sedimentary rocks of thel)Eastern Townships 

" ~ comprise the Lake Aylmer Formation, and G1enbrooke, and St. 

Francis groups. The Lake 

fo rma t ion 
, 

of Silurian age, 

Lambton 
l 

Fo rma t i on, 

belonging to the St. 

the only 

Fram:is 

Group, r.onsists of a basal conglomerate, shale and 

siltstone, and calc~eous and dolomit!c siltstone 

assemblage. The Lake Aylmer Group was redtfced to formation 
, 

s t a tus b y L a v 0 i e (1 9 8 5 ) • The -0-p p ~ r Sil uri an, La k e Ay l mer llOl 

Formation c:onsists of three members Ay1, Ay2, and Ay3 (St-. , 
-

Jul ien, 1970b).These three me~bers a're respee:tively, a basal 
; 

c: 0 n 9 l om e rat e alternating, with 5andstone and shal e, 

alternating siltstone and shale, and blu~-grey l imestone. 

The Glenbrooke Group is c:omprised of a basal c:onglomerate, 
. 

an overlyi ng 51 ate, siltstone and c:alc:areous siltstone, and 

an uppermost lime5tone (Clark, 1936; Boue:ot anq Drapeau, 

1968) • 

La v 0 i e (1985) has divided the Lake Lam bt on , Forma t ion 

into eight lithologie: members (see Table 1). Lav'oiels 

c: 1 a s s if; r. a t ion 0 f the sem em ber s ,a s Il A" t h r 0 u 9 h Il H It,. i san 

adaptation ~~ Duquettels (1961) original recognition of 

me m ber sA, B , C , 0 , and E • Cor rel a t ion b e t we e n the La k e Ay 1 mer 

FormJation and the; Lower St. Franr.is Group, ... Lake Lambton --
Fo rma t ; on was first proposed by Duquette (1961) and 

confi rmed by Lavoie (1985, p. 105).-

The f,..o l 1 0 win 9 de po s it i 6 n a l h i s t 0 r y for the La k e Ay 1 mer 

and Lake lambton Formations is a ~ummary of that presented 

by lavoie (1985). B'Oth formations rest unr.onformal)ly on ---
12 
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. TABlE 1 (lavoie, 1985) l , ... 

. 
LAKE AYLMER fORMATION llTHOlQCY PEPOSITIOHAL ENYlRON~T 

Member , 

• Ay2 - Member 

Ayl - Member 

. 

C81fareous siltstone/ 

sil ty l imestone (' 

.. siltstone 

conglomera te , 
siltstone, 

~ ~ 

deep marine & 

shaÜow marine (limestone) 

subaerial 

subaerial 

lAKE lAMBTON fORMATION II THOL OGY PEPOSITIQMAl ENYIIONHENT 

deep marine, H - Member 

G - Member 

" 
f - Member 

o - Member 

C - Member 

B - Member 

A - Member 

dark,green shale 

f alternating dolomnitlc deep marine 
// sil tstone and shaie 

, 
Sil ty doloml te, 
crin6ids brachlopods 
and corals 

Sha1e and sil ty 
limestones 

sands tones and 
conglomerates 
brachiopods, corais 

shale wlth sllty 
dolomite and 
limestone - rare 
crinoids 

limestone and silty 
dolostone 

conglomera te and 
orthoquartzite 

\ locall'y argillaceous 

shallow marine 

deep marine 

shallow marine 

deep marine 

shallow marine 

subaerial 

" 

\ 
) 

" -. 
~':l " ;.' 
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Cambf1an and Ordov'ician strata. The two formations are 
". , 

presumed by Lavoie (1985) to have be'en deposited 

r.oncurrently ,in "the same basin and to have shared the same , 
sourr.e. 

The denudation, of Taconic highlands in the northwest , .. 
po r t 1 0 n 0 f th&'" bas i n r e sul t e d i n the de po S i t ion 0 f Ay 1 and . 
Ay 2 me m b et s ,u n der f 1 uv i a t il e con dit; 9 n s • Me m ber sA, B, ",an d C . 
of the take Lambton Formation suggest deposition under 

-transgressive marine conditions that were concurrent' with 
~ 

Ay1.-a'hd Ay2 deposition. The marine regressi~n infarrLd from 

the deposition of member 
....... 

o at Lake Lambt~ haa:{ittle effec:t 

on the Lake Aylmer area as con 9 l om e rat e~ , s il t s ton es, and 

shales continaed to be deposited u nder fluviatile 

c 0 ~ dit i oas ': A ma r i net ra n s 9 r e s sC'i 0 n i nu n da t e d bot h La k e 

Ay l me rand Lake La';bton areas deposi'ting ~ calcareous 

and si l ty 1 imestones and E-member shal es 'and siltstones , 

calcareous siltstones respectively. Ay 3 and F-members 

i n d f~ teE a r l y P ri dol i an reg r es s ion, and Ay 3 and G - H me m ber s" 
--... 

indicate Late Pridolian transgression. \ 

Doolan and others (1983, p. 106) have'cor-related the 
~ 

lower two formations of the Memphremagog Group by lithic 
" 

simil;-f1ty 

NoMfield 

with the Shaw Mountain Conglomerate and 

Sl ate of northern Vermont. The Sa rgent 

the 

Bay 

Limestone was c'orrelated .with j:h"e St. Francis " Group in 
-- , 
southeastern Quebec and the Ayers Cliff Member (not to be 

con fus e d w i t h the Ay e ris - C l i f f F 0 rm a t ion 0 f the Sai n t Fra n c i s 

, , Group) of the Waits River Formation in northern Vermont. 

However, t'heir correlat.ion of the Lake Me'mphremag1rg' Group 

\ 14 
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with the ,e.a~tern Quebee:, St. Frane:is Group 1s not e:lear 

(Fig •. t:n"" p. 106). The upper, two 'formations ,of the St. 

Frane:is Group have been assigned a Devontan age (St-Jul ten, 

1970). 

Roe:ks of the Silurian-Oevonian, Connectie:ut Val1ey-Gaspe 

Syne:l i nori um of northern v~ont an .... d southeastern Queber. 

have been intruded by many Devonian plutons. These diorit1c, 

quartz ~i~ritic and granodioritie: plutons have been 

interpretèd as Acadian orogenie: intrusives. 

Ae:adian Orogeny 

• The Silurian-Devonian coyer, along with the Ca~bro-
.. 

Ordovie:ian basement was deformed during the Ae:ad}an Orogeny. 

Ae:adian deformation began in the Lake Memphremagog area as 

early as Eifelian time (Boucot, 1968), Emsian in Maine 

(Donohoe and Pajari, 1973), and Siegenian at Chaleurs Bay 

(Donohoe and Pajari, 1973). The Ar.adi an Orogeny was 

c:harar.teri zed \ 
by a west-direr.ted over-thrust of either a~ , 

ae:e:retionary wedge (Bradley, 1983) or by the allor.hthonous 

Avalopian terrane (Ruit'enburg at. al., 1977; Poole, 1976, 

and Osberg, 1978). Loading of the e:rust resulted in r.rustal 

downwarping and rapi.d subsidene:e in tht Connee:t1cut Valley-
~ 

Gaspe Trough (Bradley/ 1983). Erosion of the uplifted 

. ,. highl ands to the east and of the per~ pheral bul ge ta the 

west (Quin1on and Beaumont, 1984) provided sediment for 

turbiditic depos it ; on i n the Aye rs Cliff, Compton, 

Seboomook, Terni sr.ouata, Gile Mourttain and Fortin format; ons 

i n Devonian t ime. ., 

-; . 15 
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In latest Dev-Qnian time dextral strike-slip faulting 
, . 

d.ominated. reg"ional tec:tonic:s 00 the Ava-lonian side of the 

Ac'adian Orogen {Bra\(fley, 1983, 1982b} while thrust faulting 

domfnater~ the area doser to the c:raton (St-Julie-n et~J al., 

1983). Th e 
- .. 

Connec:tic:ut Valley-Gaspe Trough was ,folded and . ~, . 
ex t en s f v e l y fa u 1 t ~ d i nt 0 a br 0 a d s y n cl i n 0 r i um ( St - J u 1 i en, and 

.;r;~ 1 

'Hubert, 1975; St-Julien e~. al., 1983). The alloc:hthonous 
:;J 

Lake Lambton For~ation has been thrust against the 

au.oc:hthonous Lake Aylmer Form~tion. !h,e iQter'pr~taf;'on of 

the Guadaloupe fault, howeverl, along the St. Vic:tor and 

Connectic:ut Valley-Gaspe as a zone in which 

y 0 u n 9 e" , De von i ans t rat a th rus t we 5 t wa rd 0 ver .0 1 der, 

Cambro-Ordovician strata ntroversial. This sequence of 

fault.ing is opposite of the old thrust over young 

sequence (Dahl~trom, 1972). Strike-slip motion along north­
"' 

east trending high-angle' (,aults has been' recognized by 

B rad l ey (1 9 8 3) i n sou the a ste r n ta i ne, and the F r'e der i c ton, 
~ 

Ar 00 s t 0 0 k - Mat a p e dia t r o,u g h s • Although most movement is 

c ~ r bon i fer 0 us i n a 9 e som e - 0 c cu r r e d a 5 e a r l y as - Mid dl e 

Oevonian~ , 
; il' 

1.3. PREVIOUS WORK 

Logan fi rst descri bed the rock"s or' the L~ke Memphremagog 

area in a series of reports (1849, and 1863). cln these 
-

reports he ass1gned the 1 imestone exposures' al ong the sh6res 

of Lake Memphremagog to a Late Silurian age. ~ El1s (188-1, 

1888, and 1896) confi rmed the sn uro-Devoni,an age of these 

rot.ks. Clark ·(1936) in a brief artlc:le proposed the La ke 
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Memphremagog 'succession be called re G1enbrooke Group. 

Cooke .(1950) suggested a'Oevonian age'\for the limestones o.s 
Lake Memph.remagog based on poorly preserved fossils 

coll e c t e d b Y Ker r i n 1 9 2 3 and des cOr; b e d byE & M • Kin d 1 e • 

Bou c 0 tan d 0 r a il eau (1 9 68) , h a ver ev; ewe d the ev ide n ce' for 

the Late Silurian age of the G1enbrooke Group. Preliminary 
# 

maps. o~ the Lake Memphremag.og area have been publ i shed by 

La~othe.(1981a, 19~1b, ëlnd 1?79) and de ROm~r(1980). 

ADe von i a n age w'a sas s ; 9 ne d t 0 the La k e Ay l mer Gr 0 u p 

• within the Oudswell area by C'ooke (1950). Cookels conclusion 

wa s bas e d .e n tir e 1 yon f 0 S sil S 'c: 1 a s s i fie d bye 1 a r k (1 942 ) a s 

Helderberg (Lower Devonian)' in ag.e. Bouc:ot and Drapeau 

(1968) and St-Julian (1970) p~oposed a Ludlovian.,Prido1ian 

age for the La k e Ay 1 mer Gr 0 u p w i t h i n the 0 u d s we 1 l are a • 

Petryk (1985) in an unpublished map shows the distribution 

of l i mes ton e s 0 f the 0 u d s we 1 l are a and as sig n s th em a Lat e 
1 

Silurian a,e. Lavoie (19~5) an1 d~ Romer (1985) have 
, 

" des c: r i b e çi the st ra t_ i 9 ra ph Y f the Lat e Sil uri a n 1 i mes ton e s 

. 
of the Lake St. Francois and a-ke Ay1mer areas • 

... 
Loca 1 Stratigraphy 

In Lake Memphremagog 
l 

area the Silurian roc: k ~ have 
v 

been the G1 etibrooke Group but the term i s 
• 

i nappro riate as it has also been , used for one ortf the 
t 

formations withjn the group. "4The au~hor suggests this term 

be dropped and repl ac:ed with the ~erm "Memphremagog Group". 

The Memphr'emagog Group woul d then i nc:lude the Sargent Bay-

, , 
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J.1mestone, G1 enbrooke Fo rm a t ; on ~ and Pe as l' ey Pond 
, ... 

Co ng'1 ome rate, 
'il 

An angul ar unr.onformity S ep,a ra tes the Silurian 

suc: r. e s si 0 n f r om 't heu n der 1 yin 9 0 rd 0 vic i ans 1 a tes. Th e 

PeaSley Pond Conglomerate over1ies this unc:onformity a10ng 
1 

the west side .of ~ake Mem.phremagoorg. In th-e type ser.tion for 

the P e a s 1 ey Po n d Con 9 1 om e rat e , al 0 n 9 the no r t h s ho r e 0 f 

" P e as l.ey Po n dt Cl a r k (1 936) des c: ri b e d 63. 3 m 0 f a 1 ter na tin 9 , 

1 polymictiC: quartz and r.hert r.ong10merates and sandstones. 

Bouc:ot ( 196&, ' 5 ) state 
" 

that IIthe and Drapeau p. 

r.onglomerates are p01ymic:tic; and the pebbles, few of whir.h 
1 . 

exc:eed one inch in diameter, are r.omposed of' quartzite and 

r.hert wi th smal1 er pebb1 es of sl ate and metavo1 cani r. roc:k 

set in a matrix of sand-sized grains of quartz with some 

fe1dspar. 1I Re,crysta1lization, these authors c:ontend, has 
. 

mas1<ed the original ~ementt but they believe that it may 

have been silir.eous and c:alc:areous. The sandstones are 
\, 

grey to light lan in, colbur descHbed 
• 

by Clark ("1936) as 

wi ~h 

t,he 

subangul ar to subro.unded grains of }1uartz similar 

"-9 rai n s fou n d' i n t-h e con 9 1 0 mer a te. The s e roc k s are 

classified as quartzites (Bouc:ot ilnd Drapeau, 1968). 

to 

now 

The lower, non-r.a1éareous slate anD upper ca1careous 

siltstone that over1 i e the Pea ~ 1 ey Pqnd Form a toi on 

r.onst~utes the ,Glenbrooke Formation. ,Clark (1936) first 

described this unit ca11ing it the Glenbrooke sha1e. The 

type section for thjs unit i,~ in G1enbrooke Creek. Cooke· 

(1950) simply termed this unit "Argi 11 ite ll
, but Boucot and 

Drapeau (1'968,), in keeping with C1ark 1 s (1936) nomenr.lature, 
~ '* 
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have r.al1ed it the Glenbrook~ Formatidn~ The 1 owe r, blue-

grey shales wèather rusty. The upper, 9 re e ni 5 h - 9 rey 

si~tstones weather to a pitted surfar.e. 

The r.ontar.t of the Glenbrooke Formation with the 

ove rlyi ng 
/ 

Sê\ rge nt 
'< 

B a-y L i rn est 0 n e i s l 0 r. a l 1 Y ab ru p t ., 
G1enbrooke Creek ser.tion. Bour.ot and Drapeau (1968,' 

at the 

p. 7) 

desr.rig.ed this limestone as "greyish-blue, fine grained 

l imestone that may be sha1y at the base". The Sargent Bay 
• 

limestone in Glenbrooke Creek r.onsists of th1n, massive , 
ft 

rhythmi r. beds separated by shal e par,ti ng5. ) The boundary of 

the Sa r g e nt B a y l i meS ton e i s" a r bit r a r i -1 Y " ~ 1 a r. e d a t the top 

of the- highes.t r.a1 r.areous si 1 tstone bed retai ni n9 the 
, , 

, 9 rad a t \ 0 n a l suc: r. e s s ion i n the G l e n b r 0 0 k e F 0 rm a t ton. No b 0 d Y 

fassils and on1y a few t-rac:e fassi1s were c:oller.ted fram the 

r.al c:areous siltstone member (Al) but Ells (1896), Cooke 

(1950) a,.r(d Bour.ot and Drapeau (1968) rep'ort a variety of 
~"'..... . " . f05Sils inc:luding triltobites, brar.hiopods and c:ephalopods. 

On the east side of Lake Memphremagog at Mac:Pherson and 

Quinn Brooks (Fig. 2) the upper 35 to 50 m of the Glenbrooke 

Fa rm a t ion 'é: ans i s t s 0 f f 0 S sil i fer 0 us, no d u l arc: a 1 c: are 0 u 5 

si1tstones. CQoke (1950, p. 69) desr.ribed the roc:k as al 

Il b a d l y. s he a réd nad u l a r mat e ria 1, wi th no du les o· f h a rd 

c:alr.areous mate.rial in a 51 aty, somewhat r.alr.areous matrix" • 

Cooke 
.# 

c:oncludes th~t the nodul es , appear ta be part1y 

sil i.ci,fied fossi1s' i n an~cumUl at ion of c:alr..ite that 
~ 

separate free as the matrix weathers to an earthy dust. 

Fossils'include crinoidal debris, tabulate and rugose r.orals , 
and s t r om a top 0 roi d s • 

19 

/ 

/ 

.. 



( 

c 

" r~'\. 

\ 

1 

" 

'. \-

, 
A similar sequence of basa1t.conglomerates,. overlain by 

1 

slates and a less argillaceous upper limestone is described 

i n the- L a k e Ay 1 mer F 0 rm a t ion ( Co o,k e , 1 9 50 ; Bou c 0 tan d 

Drapeau, ,1968; and Lavoie, 1985). Cooke (1950) desr.ribecÎ the 

conglomerates as> r.omposed of rhyolite, grey granite, 

quartzite or greywack~, and slate pebbles up to a foot or \ 
6" more 

~ 

in diameter that are crowded together jn a matr·ix of 

quartz, chert and rhyolitic grit. The matrix is sandy to 
> 

s 1 a t yin pla ces. The La k e Ay 1 mer d a r k b Lu e - 9 r e y s 1 a tes, 

Cooke (1950) ma~ntains, do not occupy\a sper.ifir. position 

within the group and two bands of them exist northeast of 

Dudswell where the units appear to be interbedded with 

l i mes ton es. Si ni i 1 a r 1 y, L a v 0 i e (1 985) ha s 'd es cri b e d the La k e 

Aylmer Formation as r.onsisting of a basal 'r.onglomerate , 
" 

alternating with sandstones, siltstones and shales, and a 
.. .. , 

r e,g u 1 a r a 1 ter n a t ion 0 f l i m 1\ ~ 0 n e san. d r. a 1 car e 0 u s sil t s ton es. 

Adopting St-Julien's (1970) r.lasyfic:ation of Ayl, Ay2, and 

Ay3' for the Lake Aylmer Formation, Lavoie (1985) ~hows the 

u pp e r Ay 3 th; c: ken i n 9 t 0 w a rd s L i meR i 'd 9 e , wh e r e h e des r. r i b e s 

lime~to~e ric:h in stromatoporoidS, c:orals and brar.h~opdds. 

The' Ay 3 i n 9 the r are a s 0 f ·t h e E a ste r n T 0 w n ~ i p s' c: 0 n sis t s 0 f 

grey-blue limestone beds up to 8m ~~ic:k wiih rare fossils. 

. ' 
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CHAPT ER TWO '- LAKE MEM PH REMAGOG 

2.1. STRATIGRAPHIC SECTIONS 

Introductiun 

Th r e e s c h em a tir. s t rat i 9 r a phi e: s e ~ t ion s (! i 9 s • 6 ) ( 1 ) , . 
Sargent Bay Syncline, (2) Lake Memphremagog Synr.line. and .... 

(3) eastern 

• 
constructe~ 

limb of. the ,Jake. Memphremagog Synr.line were 

from data ~'ofle;'ted a1bng Glenbrooke Creek, 

Glenbrooke Road, the s h ri {; e lf; ne 0 fLa k e Memphremagog, 
/ 

Mae:Pherson Brook, Macphers-on Bay, and Qu1r1n Creek. Geologie: 

ma p s 0 f the"' r. r e e k s ' ~ r ~ pre sen t e d a 1 0 n 9 w i t h s t r> u c t ur a 1 
. ,. .~ " -..J 

profiles (figs. 7,8,9,' and 10). rie1d and petrographir. 
• 

>- observations summarized in these sections and maps were used 

in the identifie:ation of 1i,t_hofae:ies for the Sargent Bay 

Limestone and the 'Strue:ture in the Lake MeltJphremagog a(èa' • 
. 

D~tailed descriptions of G1enbrooke Creek 1 Jlenbrooke Road, 

/' <, Mae:Pherson Brook and Quinn ,Creek are presented in Appendix 

/ 

Glenbrooke Creek \ 

The Glenbrooke Creek see:tion e:onsists of a pp r 0 x i mat e'l y 

20m of ,Pe~$l ey Pond Conglomerate, 180m of J1 enbrooke , 

Formation, and 65m of Sargent Bay Limestone. The lewer 

por.tion of the plenbrooke Formation, 1y1n9 abruptly on the 
• • tJ • 

Pon~ Conglomerate, r.onsists of 120m of noo'-

r.alc:areous to moderatély calcareous, unfossiliferous Sl(te. 

The contact between the basar" Slate member and the overly1ng 

A m erq ber i s 9 rad a t ion a 1 tas i s the c:pntae:t w1th the 

over\ying Sargent Bay Lim'stone. 
\, 
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sections for Sargent Bay Syncl ine, Lake 
Memphremagoy. and Eastern Limb • 
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~lenbrooke Road Section 

The Glenbrooke road section (Pl. 1; figs. A-S) has 

approximately 22m of Peasley Pond Conglomerate (sandstone)," 

llO,,! of Glenbrooke 'formation, and almo"st. lOOm of Sargent Bay 

Li mes ton e. A 2m th i c k b e d 0 f gr e e n san d st 0 ne, sim i 1 art 0 the 

Peas l ey Po nd 
là. 

Conglomerate was observed in the 

Formati on. The c:ontact between the sandstone 

ove r l yin 9 \1 a tes i s ab ru pt. Gr a da t ion al c: 0 nt a c: t s , 

Gl enbrooke 
-~ 

and thk 

however, 

exist between all ot.her un,1ts with(n the Silurian sec:tion. 

Lake Memphremagog Shorèl1ne 

The §}lo,rel i ne of Lake Memphremagog showed 4ilOm of non-, 
c:alc:areous slate, 200m of unfossiliferous, c: a l c: a r·e 0 u s 

siltstone, .and 300-400m of Sargent Bay Limestone. The Slate 

membe r \ c:on s i st s 
, 

of a thic:-k monotonous sequenc:e.'of '51 ates. 
.... 

The nature of the rntac:t betwe~n the. Sl ate member and 

Ordovic:ian basemen~ is not c:lear. Smal1 poc:kets 

c:ong1omerate simi 1 ar to the Peasl ey Pond cong1omerate 

th e 

of 

werd 

found as weathered rego1 ith near the road to Belmer~ Point. 

The c:onglomerates are presumed to 1 ie dose to, or at the 

c:ontac:t between the 51 ate member and the Ordovic:ian 

base Al though ac:tual beds were not observed, St-Julien, 

i n and Drapeau (1968), found a small patc:h of 

the pre c: i se '1 0 c: a t ion 0 f wh i c: h i s no t .k no w n , 

exr.ept that it is on the southeastern side of the lake • 
. 

Por.kets of c:<fnglomerate outc:rop 10c:al1y on the western 'side 

of the·lake where, in the Lake Memphremagog Sync:line, it can .. 
b e fou n d ô ver 1 y ; n 9 the 0 rd 0 v i r. i an bas em e nt. The" c: 0 n tac: t 

.. 
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c. 

... 
between th~ Sl ate member and the A member r gradatianal, as 

i s the contact between the A member and the overlyi ng 

'5 a r 9 e nt B a y L i mes ton e • 

r f ... ..,..~ 
1 

i 

MacPherson Brook, MacPherson Bay, and Quinn Creek Section 

The rocks within MacPherson and Quinn creeks and in 

MacPherson BayJre fassi l iferous. The Gl enbraake FormatioFl 

1s represented by 140m of slate overlain by 20m of 

unfosSiliferous, calc.areous siltstone of the A member. The A 

member 1 consists of a basal, unfossil i ferau s, "and a 

foss11ifèraus cal c:areaus sil tstone. Th e Sa rgent Bay 

LimestQne in MacPherson Brook consists of 15m of 4 
~ 

texturally distinct limestones. These limestones in Quinn 

Cr eek are overlain by 25m of rhythmi cally b ed da.d, 

argillac.eous lime mudstones separated by shale partlngs. A 

pre v i 0 u s 1 y uni den tif i e d uni t c. 0 n sis tin 9 0 f f 0 S sil i fer a u s, 

fine silt and lime mud averl.ies the Sargent Bay Limestone. 

)-

2.2. GLENBROOKE' FORMA'TION 

Introduction 

Th 'e G 1 en b r a 0 k e F 0 rm a t ion i s div ide d i n t 0 3 me m ber s : ( 1 ) 

a b-asal sequence of slates overlain by (2) unfossilifero4s 

and (3) fossi·liferous calcareaus siltstones. Only the lower 

t W 0 m em ber s are pre sen tin, the G 1 en' b r 0 a k e sec: t ion s • 0 n the , 
eastern side- of the lake all three are present within' 

ex.posures along natural drainage ditches, shoreline and 
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roadside outc:rops. Al 1 members represent deposition under 

si~ilar c:ond i t ions wi th a gradual i nc:rease in c:arbonat~_ 

c:on>tent upwa rd. Al 1 formations and members grade i nto one 

another. 

) .. 

Description and beeositional Environment 

Th e $1 at e mem be r consists of a th i c:k sequenc:e of da rk 

grey ~l ates that -have been severely sheared, effec:tively 

destroyi ng primary sedimentary struc:tyres. The c:alc:areous 
~ 

Siltstone members in c:ontrast, c:ommonly show primary 

sedimentary st ruc:tures suc:1;1 as burrows. cross and parall el 

l ami nati ons, and possi bl e IIball and pillow struc:tures ll
• 

Thin beds and pseudonodules of silic:eous dolomitic: silJstone 

are found in the upper portion of the 51 ate member. They 
f 

represent either (1) c:arbonate remobilized into c:onc:retions 

and along beddi ng pl anes. (2) original carbonate beds' th~t 

have llndergone deformation forming tec:tonic: boudins, or (3) 

soft sediment ~ad struc:tures. Evidenc:e for any one of these 

interpretations is inc:onc:lusive. The pseu«fonodu1es range in 

length of a few centimetres io disc:ontinuous lenses up to a 
, ~ k 

metre or more in length. The tabular pseudonodul es have a \ 

mean thi c:k.ness of 6c:m. 

The' Al member consists of bedded c:alcare.ous. siltstones~---

and turbidite beds. Boucot and Drapeau (1968) recorded body 

fossils from this member, however, none was c:ol1er.ted ,in 

this study. The turbidites are interpreted as evfdenr.e 

suggestive 'of a distal depositionai env1ronment. Most 

turbidite sequences identified in the Al member.(Fig. Il) of 

28 

-. 



, 
J 

\0 

Figure Il: Stratigraphlc section showing 
turb1dite sequence in the A member, 
Glenbrooke Creek ... 
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the iil'eribrooke Creek sec:tion represent the oC, D, and E 
... 

divisions of the"Bouma c:yc:1e. A typical turbidite sequence 

within t~is member consists of aC-division, r.ross-laminated 

c:alcareous siltstone that grades upward into a D-division of 

par a 1 1 el. 1 am i na t e d r.al r.areous siltstone and sha1e, al 1 of 

whir.h are overlain 'by a burro.wed, da rk r.alcareous shale of 

an ~E - div i s ion. Some beds wi th i n the section, suc h as the 
~ 

massive dolomitic sil tstone bed located a th i'rd of the way 
, 

up the sec:tion, may represent lower divisions. However, as 

these beds do not grade into high.er divisions they may have 

been deposited from grain or mass flows. 

Thè burrows are manifest as sma1l el1iptica1 blebs to 
'" 

dis c:'o nt i nu 0 u s and i r reg u 1 a r .. st ri n 9 ers Il su b p a ra 11 el to 

bedding. Movement of the organism thr~ugh the sediment, 

although dominantly horizontal was also vertical as sediment 

from the overlying ped infills the burrows. Th80 burrows must 

have had struC:,tura1 rigidity produced by a \lin.ing or other 

wall structure that allowed the n.etwork of tunnels to remain 

vac:ant until the deposition of the overlying bed. The 
, 

sediment i n fil 1 ; s n ow ' d Q 1 om i tic: • The r. r 0 s s - sec t ion 0 f the 
~ 

burrows is like that of Planolites and Chondrites. Both are 

c:onsidered to have a wide range of environmental habitats, 
\ '. --from shallow water, below wave base 'to de-ep·.marine. 

A" turbidite ,sequence is c:ommonly 'overlain by thin 

" bioclastir. par.kstone-grainstone beds. These beds locally are 

graded but 

a l 1 0 r. h em i cal 

are,' for the most 

r.onstituents c:onsi~t 

'. part, maSSlVe. The 

f h ,1 • d o er. 1n01 s (60%) , 

Ârar.hiopods ~(20%), quartz sandt (10%),. unidentified shell 
,~ 
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fragments (8%), tabulate corals (2%). The bedi are similar 

to thosè beds found in the.lower portion of the 'overlying 

Sa.rg e nt Bay Limestone And may represent deposition . , from 

either turbidite fl~ws or from grain flows. 
ri" ~ 

This study ha,s divided the A member lnbo two -sii~'members 
c1 . 

A 2 a n'd A l ~ 0 n the pre sen c e 0 rab sen c e 0 f body f 0 s sil san d 

\ turbidites. '.,T.be Al member contains turbldltes and, although 

fossils were not found in thjs ~ember in this study, a 

number of collections have 'bleen made by past workers (Ells, . ~ 

l 89 6 ; Cook e , l 9 5 d; and Bou c 0 tan d- 0 r a p e a
o 

u, l 9 68 ). Ali s ~ 0 f 

specimens collected by these workers ls glv_en in Table IL" 
• 

In contrast to Al, the A2 member contains a~ndant fragments 

of crinoids and fossi1 corals, mainly Favosites s P. 

Con cre t ion s ,a r e s c·a t ter e d t h r 0 u 9 hou t the A 2 me m ber and we r e 
'- \ 

probably formed by remOjliZeYd calcite but many contain a 

cor e ~ sil ici fie d f 0 s sil cor al. Body f (f'S S 1 1 s f~ 0 und i n the 

A2 member sugge;t deposition under shallower marine 
J 

conditions than for the ~urbiditic Al member. Foss11s 

coll ected from the Al member in Gl enbr-ooke Creek by past 

workers are. presume-d to have beèn transported to' deeper 

°areas of .thé basin in mass flows. 'The Al and A2 members are 

therefore i nterpreted as 
, \\ 

contemporaneous deposits under 

dtfferent water depths within the s:me bas1n. 

~ Age of the Glenbrooke Formati~n 
The cor a 1 F a vos i tes s u g g est s a nt> E a r 1 y Sil uri a n t 0 E a r 1 y 

De von; a n age for the A 2 'me m ber. Con s e que n t 1 Y ,. the A 1 and 

Slate members are at least,-this age or older. The tr11obit(~s 
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col1ected by previous workers (Table II) are of Sil IJ>ri an 

age. The cor a 1 F a vos i tes 9 0 t r La n d i cu s fou n d b Y Bou c 0 tan d 

Drape.u (1~~ lmp! les. Wenlockhn-ludlovlan age for both 

the A2 and Al members. .. 

2. 3. SARGENT B'AV LIMESTQNE 

k 
~ Introduc t ion 

Th~ type section located in Glenbrooke Creek (Clark, 
"\ 

1936), represents a portiop (1/6) of the lithOffacie-4J 

identified in exposures\ for the who1e of Sargent Bay 

Limestone on both sides df the 1ake. A,low d.iversity fauna 

of crinoids and brachiopods occurs here' il thin al10dapic 

beds c:omprised 1,a-rgelY,of bioc1'astic debris. The 10wé5rmost 

beds contain a11odapit. 1imest~nes, and the upper beds are 

J 1ime-mudstones. Outcrops a10ng the east shore1ine of Lake 
~ - '1 . 

Memphremagog contain ske1eta1 fragments s'imi1ar to ,those 

found 0 in' the a1lodapic limest'ones of the Glenbrooke oCreek 

Section. ~he only significant additions to the faun~ come 

from MacPherso'n and Quinn" creeks where body fossi1s of 

cora1s, stromatoporoids and' brachiopods were co11eçted from 

argi 11 aceoJ's, 1 ime-mudstones. 

Description and Depositional 

Six 1ithofacies have been identified in , , . 
Limestone. The relative abundance of these 1ithofacies 

not éonsidered to ref1 e'ct on- t-tfe original abundance, 

, ' 
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TABLE .. ; II: List of speci.en types collected 1n vlr1ou'S 
st u die s don e 0 n t h ~ A 1 1 i th 0 fa Cl es 0 f the Sa r 9 en t B Iy 
Syncline. Modified after Boucot and,Drapeau (1968). 

Fossils 

Spi rophyton sp. 
Ps 1,1 ophyton sp. 
Buthotrephis sp. 
Favosites gothla~dica 
Dalmanites lunatus 
Dalmlnites sp. i nd~ 
BronJeus pompilius 
Caly.ene sp. 
Chei rurus sp. 
Ceratocephala,geniata 
Chonetes sp. 
Encri nurus sp. 
Orthoceratites sp. 
Leptaena sp. 
'1 Wilsonia sp. 
Atr..ypa nodostriata 
Coelidiu. sp. 

7 

E115 
1896 

x ...... 
x 
x 
- , 

/ 

/ 

... 

-" 
- .If 
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Cooke 
1950 

x 
X 
X 

X 
X 
X 
X 
x 
x 
x 
x 

j 

.. Boucot 1 O. 
- 1968 

x 
x 

X 
X 

~. 

. 

.) 

. . 
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.. 
t 0 the i nt en 5 e de f 0 rm a t ion and e r 0 s ion a 1 los s • Con s e que nt l Y • 
they are desc:ribed be10w ,in the arder of 'appearanc:e from 

west to east. 

\ . 

" 

Li th 0 f a c:fi es l 
) , 

(Pl. 2; figs. A-D) 
\ 

Lithofac:ies l consists of rhythmica1ly bedded, shaly 
l ' 

lime-mudstones, c:alc:areous shale partings and 
fi 

a rgi 11 aceou s 

ç:a1r.arenites 

lime-si1tstones with graded~ and 
\, 

of al1oc:hth<1l1ous origin. Grading 
... ~ 

laminated, 

nOll-graded-

and non-

grading of the calc:arenites suggest deposition by two 

mer.hanisms. Thin beds Df 

over1 ie the ca1r.arenites. 

c:alc:a~eou~ siltstone c:ommonly 

The c:alc:arenites and siltstones 

r' 

• 

dominate th-e 10wer portion of this facies. Smalllent-ic:u1ar, 

and tabular.beds of c:alc:arenites are compris~d of'packstones 

and grainstones that 1 ; e a bru p t 1 Y qn the underlying, 

ri ppl ed, c:al careous, darl grey shal e and fine, 1 i 9 h t 9 rey 

siltstone. 

Argillac:eous li'me-mudstones separated by shale - partings 

into beds of .relatively even t~ir.kness domina·re the' upper 

portion of this facies. Buff,-c:oloured pseudonodùles, ranging , 
r • 

15 è:entimetres, are 
fi 

C 0 m mon i n the r h'y t hm i cal 1 Y b e d d e d s h a 1 y 1 i mes ton es. A 2 i n-
" \t ' 

section of these pseutonodules shows distorted intérnal 

l'aminations within a light coloured," carbon.ate .(dolomite) 

11#1 siltstone. Necks or lobes of carbonate siltstone extend 

outward from the main pseudonodule into' the surrounding 
-1 1 , 

shale: lime l}Iatrix rich in skeletal debris (20%). Pettijohn, 
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Potter and Siever (1972) have desr.ribed these pseudonodules 
{ 

as ball and.'\)i llow features. hhese struc:tures .form whe.never 

two adjaC:$nt layers are unstable. Instabil ity wi 11 result 

when the upper layer, in this c:ase carbonate s)lt, has a 

larger sper.ific weight th an the lower shaly lime mûd and 

silt (Fig. 12). "Differences in spec:ifir. wei~hts may resu1t 

from (1) original'ditferenr.es in ·~ar.king (P~OSity). (2) 

d e 9 r e'é:> 0 f s a t u rat ion , and (3) exp ans ion 0 f r.J a y s P ,. 0 duc i n 9 

swelling" (Pettijohn et. al., 1972, p. 370). 

This lithofar.ies is typical of th~t -in deep m~rine 

basins and 51 ope envi ronments (Wi lson, 0 1975). The graded( 

l imestone~ c:alcarenites are fnterpreted aSI al1odapir. 

deposited from turbidity currents (Meisr.hner, 1964). The 
() 

non-graded calcarenites may have been deposited from grain 

fl ow~ (Lowe, 1976 ) • The ho riz 0 nt a l l Y l am i na t ~ d • 1 1 m e -

mudstones, and J r.alr.areous, argillac:eous siltstones may 

represent the C and 0 divisions of a turbid1te sequenr.è. The 

cal careous shales are commonly bioturbated and are 

interpreted as hemipelagir., probably the E di~ision of the 

Bouma cyc: le. 

Lithofac:ies Il 

(Pl. 1 II; figs. F and G) 

This fac:ies is composed of bedded limestone c:onsfsting 
~ 

of skeletal war.kestone and grainstone. Rip up r.lasts ~nd 

trough r.ross beds ar'e comman. The grainstones- are wel1 

sorted ail d rou)lded crinoid, -brach,i opod, and, 

(C1adopora) s ke 1 et a l fragments. The mean grain-size varies 
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Figure 12: Olagram from PettlJohn et.al. 
(1972) showlng the development of ball 
a fJ d"" P 1 l ·1 0 W s t r u c t ure s • S e ete x t t 0 r 
description. 
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from bed ta bed, the small est is O.12mm, and the largest, 

O.52mm. The skeletaJ fragments are well-cemented witH 

syntaxia 1 calcite overgrowths. Well-rounded qua rtz sand 

gr\ins 

, 

wi th sn ica ove rg rowt hs represent 10% of tne 

a l l 0 c h em- i cal c om po ne nt. Other bed s show an even 

distribution of allocl:lemical c:ompanents within moderately-

sorted, silty, c:alcareous pac:kstone and wackestones. Jhese 

alternating beds of well and moderately sorted c:alcarenites 

are in~,rpreted to have been aeposited in a moderate te high 

energy environment, where storm 'and wave action produced 

wi nnowed and well sorted ca 1carenites (Heckel, 1972). The 

..:1 c:onditions were open marine on a shelf'or near a 

break. 

lithofar.ies III 

(Pl. III; Fig. H) 

rI 
s he lf 

The fac:ies c:onsists of blue-grey pac:kstone-wac:kestone 

c:omposed dom i n a n t l Y 0 fer i n 0 i d san d min 0 r am 0 u n t s 0 f 

brachiopod fragments, in beds up to ~m in thickness. The 

Dm 0 der a tel y sor te d, an g u l art 0 su b - a n 9 u l a r a 1 l 0 c: hem s w 1 th i n 

what is now an argi11aceous, pseudospar matrix suggest" that 

transport distanc:es were not signific:ant. Deposition was in 

an open .... marine envi ranment under low to moderate energy 

conditions below wave base. 
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Lithofacies IV 

(Pl. III; Fi~/E) 

) 

This facies is comprised of bioclastic debris within a 

floatstone-rudstone. Fossils consist of crinoid fragments 

and body fossils of brachiopods, stromatoporoids, and 

corals. The stromatoporoid fragments exhibit both digi{ate 

and hemispheric:a1 growth forms. The solitary rugose coral, 

Trypl asma sp., and the tabul ate coral Syri ngopora are 

locally overgrown by hemispherical stromatoporoids. Cavities 

in specimens of the brachiopod Kirkidium often show calcite 

spar and geopeta l structures. The unit is poorly sorted with 

50% consisting of an argillaceous lime mud matrix that has 

been repl.aced by calcite pseudospar. The angul arity of the 

body fossi 1 s suggests that these organi sms had undergone 

1 i \..tl e transport before they were deposited. The fact that 

this facies occurs in lenticular beds (5 X lOm) may 

indicate it was deposJted as sm~li patch communities ";IJnder 

low to moderate energy, shallow open .marine conditions. c 

4 

Li thof ac i es V 

and digitate 

~ithofac:.ies V consists 

ary/ll ace?us, 1 ime-~udstone, 
of a thick sequence of 

s t r om a top o' roi d 

~Ecclimadictyon stylotum) baffl estone with locally, 

F a VOS it e san dru 90s e c: 0 ra l s • La r g. e hem i s p he r i cal con cre t ; 0 n s 

, Ittre () s1ttered i n the Quinn Creek section. The 

,::-st~roma topo ro id s ,(' probably trapped 1 i me mud fo rm i n9 a 

baffl estone. Internal structure of the stromatoporoids have 
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been largely masked by repl acing calcite mic:rospar. Kerogen 
Q 

has fortunate,0hi9bl ighted the growth form 

p e r i ph e. a 1 s t r u c t ure. Ker 0 9 e n h i 9 h 1 i 9 h tin 9 

and so~e mi nor 

of th;) fossils 

indicates thé\t the muds were once rich in residual organic 

ma' t ter. Us i n 9 the cl as s i fie a t ion sc h em e 0 f MeIl r e a t han d 

'- James (1984) the digitate and b.ulbous growth forms of· the .. 
stromatoporoid and Favosites respeetively, suggest growth .. 
und e r m 0 der a tee n erg yan d h i 9 h t 0 m'U der a tes e d i men t a t ion 

rates. Howev.,er, the bedded argi 11 aceous 1ime-

mudstone are indicative of e vironments of lower energy and 

sedimentation rates. li, 

Many worke rs have compl eted pal eoenvi ronmenta l studi es 

on the assumption that erYvironment eontrols the growth form 

of modern re·ef-buildi ng corals. Comparative studi es between 

modern reef zonation and Paleozoic coral and stromatoporo1d 

reefs have been made. Stearn (1982) concluded that (1) no 

general pat ter n 0 f.. s h a p e - Z 0 rta t ion 0 n m 0 der n r e e f s 1 s 

applicable to all reefs, and (2) vaoria,tions in ,shape are the 

rest\'t of the interaction of ~any environmental factors with 

the" genet-ical1y dictated growth pattern of thé r.ora1 dmodern 

and ancient) and stromatoporoids (anr.ient). Pope (1986) 
, 

concluded that pal e 0 env i r 0 nm en ta l a n a l y 5 es bas ed on 

stromatoporoid morphologies alone are invalide 

.. L1thofacies VI 

This facies r.onstitute5 the~upper por~ion of the Sargent 

Bay Lime5tone. It i5 c:omposed of thin, (IDem) rhythmir.a11y 

bedded, argi 11 aceOU5 1 ime- mudstonè separated by shal e 
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part1ngs. Abundant Favosites Spa occur throughout this 
, 

facies, which 1s classified textural1y as a mudstone. 

( Lenticular and spherical concretions were observed near the 

top of the facies. These concretions are lime green patches 
'0 

1 n à da r k g r e y J 1 i m e - m u d s ton e • The mu d a p p e ars l am i na t e d , 

and these laminations exist within the nodules. Deposition 

\ un der 1 aw ta made rat e ene rgy be 1 aw wa v e base u. der mod erate 

sedimentation r,ates is suggested .for the lower portion of 

this facies. The dark laminated lime-mudstones in the upper 

portion of this facies indicate deposition under quiescence 

and lower sedimentation rates possibly verging on restricted 

marine conditions. 

2.4. UPPER QALCAREOUS SILTSTONE 

/ 

Introduction 

A previously undefined unit was discovered in the creek 

sections on the eaS'tern side of Lake Memphremagog. This unit 

r..onsists of at l eas t 7 Dm of fine sil t and lime-mudstone. A L 
# 

variety of tabul ate corals and a single rugose <ot l were 

collected from this unit. Most" fossils are locat d at the 

'head of MacPherson Bay. Th e uni t i s moderately to well 

sheared making beddi ng difficul t to detect i n the l imbs. 

Weat,hering ta a pitted rust cOlour, 'the unit resembles bath 

the A2-member and portions of the main carbonate unit at 

Lime Ridge, and Marbleton. The Upper Calcareous Siltstone 

grades into the underly;ng Sargent Bay Limestone within a 

~- C relatively short interval that may be as little as 1 metr~. 
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Description and Depositional Environment 

Two l~faciesl) were identified in this uni t, one 

loc:ated only at the head of Mac:Pherson Bay, the other i n 

both Mac:Pherson Brook and Quinn CreeL Poor outc:rop has made 
1 

it next to impossible to map the original distribution and 

relative abundanc:e of these two lithofac:ies. The inab~lity 

to observe lateral relationships a10ng strike make the 

observation of lateral facies relationships between thes~ 

two lithofac:ies purely specul ative. 

Lithofacies VII 

( Pl. 1 V; fig s. A ~O; Pl. V; fig s. 1 and J) 

This facies oc~urs in both MacPherson and Quinn c:reeks 

where it consists of a crinoidal wackestone. Silicified 

coral fragments were found in parts of the ser.tion. This 

unit shows a slight increase over the previous units in 

coral diversity with Alveolites, Heliolites,' Halysites 

catenularia, Cladopora, several sper.ies of Favosites and a 

colonial rugose coral ?Entelophyllum. A large angular blor.k 

of "?Entelophyllum was fdund in the nose of,a fol~ with1n 

MacPhetrson Brook. The fold forms a small c:ataract just west 

of the bridge. A stereo plot (Fig. 13) of bedding and 

c: 0 ra l lit e a t t i t u des ·r ev e ale d th!'1 t th i 5 cor a 1 wa sin far. t a 

~ragment inclined to the original bedding plane at an angle 

of 49 degrees. Fur the rm 0 r e, the matrix between the 

coral lites contained less silt than the wackestone. The 
, 

upp~ portion of this facies c:onsists of interbedded 

dolomitic siltstone and skeletal packstone-calcarenites. The 
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pacKstones ofterr form nodules that may occasional'Y,r.ontain 

the ·brar.hiopod Kl rkidium. The c:orals and brachiopods in 

calcarenite beds are bel ieved ta be allochthonous deposits 

below wa v e bas e. 

Li~a.Ci es VIII 

(Pt. V; Fig. K) 

At the head of Mac:Pherson Baya Clensely fossi 1 i ferous 

unit c:onsisting of brachiopods, crinoids and a variety of 

c 0 ra 1 sin a no d û1 a r ca 1 car e 0 us sil t s t on e oc c: urs i na, s m'a 11 

'Ife a the r e d 0 u t c: r 0 p • The tabul ate coral Cl adopora is by far 

the most abundant spec:imen. Cladopora, Favosites, and 

,Syringopora are loc:at(ed within a very silic:eous matrix that 

contains a red tliron-ric:h" c:arbonate. Kerogen haSt. nat 

h i 9 h 1 i 9 h t e d the cor a '-4' but a1so oc:c:urs in c:onc:entric 

throughout the fossils. This type of kerogen is also found 

in- foss;1s at Lime Ridge. An 9 u l a r f r a.g me n t 5 0 f F a vos i tes 

c:ora11a are rare1y encrusted with a laminar silty lime mud 

that is c:omposi'tionally similar to the matrix. The nodules 

consist of b1ue-grey, c:rinaidal w~c:kestone- and pac:kstone-
~ 

l' 
brac:hi 0l?ods, c:al caren; te. Fossil f r agme nt s, inc1ude 

c:rinoids, stick cora1s, ancta few pe1ecypod fragments. The 

boundari es between the nodu1 es and matrix are abrupt wi th 

fossi ls lyi og ac:ross the nodu1 e and matrix i nterf ar.e. Sma11 
• 0 

f r a 9 me n t s - a f wa c: k est 0 nef 1 0 a t al 0 hg w i t h f 0 s sil sin a 
, 

dolomitic s;ltstahe matrix adjacent ta larger calc:arenite 

nodules as do many fossils. This lithofac:ies was depos1ted 
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as a debris flow of partial1y\ lithified and unlithified 

mater1al. 

Age of Sargent Bay Limestone and Upper Calcareous Siltstone 

A La 't e Sil uri an, Lu d l 0 v i a n age i s s u 9 9 est ,e d for the 

Sargent Bay Limestone and the overlyi ng unnamed unit. T~e 

dia 9 nos tic: f 0 S sil s for th; s age as sig nm en tin c: 1 u de the 

brac:hiopod, Ki rkidi um s p. , and the stromatoporoid, 

Ecr.l imadic:tyon s tyl 0 t um. Another fossil that may be 

considered diagnostic: is the r.oral Helïolites SPI cf. H. 

lavieil1en'sis. 

2.5. STRUCTURAL GEOLOGY OF THE LAKE MEMPHREMAGOG AREA 

The Silurian roc:ks of the Lake Memphremagog area are 
~ 

sheared and isoclinally folded within two detoupled north-

sou t h t r end i n 9 s y n c 1 i n es, for mal l Y na m e d b Y Am br 0 s e ( 1 9 4 2 t 
as the Sargent Bay and Lake ~emphremagog sync:l ines. Bouc:ot 

a n él 0 r a p'e a u (1 9 68 ) i n ter pre t the s t ru c: t ure 0 f the Sa r 9 e n t 
$ 

Bay Syncline as three minor synclines. Lamothe (1981a,b), 

in c:ontrast,' had proposed two mi nor sync:lines. Cleavage is 

axial plane, usually lying within 10 degrees of vertic:al. 

The same c:leavage overprints the Ordovic:ian basement where 

it is classified as S3 c:leavage. The repetition of 
• 

stratigraphy on either side of a fold axis in V'eJ1-brOOke 

Creek and, in a sect.ion exposed along strike to the nort\ in 

the Glenbrooke Road rock r.ut, con f i rm e d the i nt e r pre t a t ion 
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of struct~e as a single synr .. line. Cleavage refrat.tion 

(Plate 1) at the Glenbraake Road section shows that beds of 

c:al c:areous shales and siltstones dip steeply to the 
-1 

we s t. 

Furthermare, bath bedding and c:leavage attitudes alang the 

Glenbrooke Raad rac:k eut, from Austin towards the west, 

appear ta indicate a single syncline axis lying to the' west 
" ~ and adj ace n t ta' the 0 r do vic i a n ·b a s em e nt (F i 9 • 9 ) • The fol d 

axis plunges to the south. Boueot and Drapeau's (1968) and 

Lamothe's (1981a,b) proposals of severa' sync:lines for tne 

Sargent Bay Sync:line are therefore in doubt. 

The stratigraphie thiekness of the Memphremagog Group in 

the western lim~ of the Sargent Bay Sync:line is muc:h thinner 
, 

than in the eastern 1imb. There are, however; two solutions 

t~ this problem. (1) Sediments within the western 1imb were 

deposited on a series of step fault·s. This would explain why 

on1y ZOrn to 3jrn of Peas1 ey Pond Cong1ornerate was rneasured f n 
/ 

the Glenbrooke Raad section and yet along strike, to the 

north and up plunge, Clark (1936) measured 63m of the 

c: 0 n g 1 om e rat e. (·2 ), The e a ste r n , i m b ha s b e en fol de dan d 

faulted into a series of elimbing folds and small thru~ 

fa u1 t s with east vergence that" repeat" the st~raPhY 

times within the eastern 1im<b of the_sync:line (Fig. severa' 

9 ) • 1 nad dit ion, thé we ste r n 1 i m b h a d b e e n t h rus t e a s t wa rd s 

a 1'0 n 9 a fa u 1 t th a t t ru n c a t e d the a x ; al pl a n e n e a r the fol d 

axis (P 1 • 1 ; Fig. A), thereby reduc ; n thic:kness of the 
. 

Memphremagog Grou p through i ng wa l 1 • 
~ 

Beds i n the western 1 im b of Lake Memphremagog 

Sy n cl i ne dip at or near the vertir.a1. Along the eastern 
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shore1ine of Lake Memphremagog beds within ,the-- Sargent Bay 

l1mostono di p wo'st •• rd" at an910s as 10w as, 45 .dog roos( Sods 

along both sides of Route 247, just nO~h of, Georgevi11e" 

indicate a sma11 antiforma1 structur'e. A sma11 road~ide rock .... 
, 

cut north of Georgevil1e where Route 247 joins the road to 
0(."'''': 

• Fi tch Bay shows beds" that di p east at 31 degrees. Exposures 

on the eastern 1imb of the Lake Memphremagog Sync:line 

therefore show beds wi th di ps between 45 to 75 degrees. 
~ -

These ,measurements are 1ess th an those measured by Boucot' 

,and Drapeau (1968). Structure for the Lake Memphremagog 
) 

Sy n c: 1 i ne i s th a t 0 f a 1 a r 9 e s y n c: 1 i ne' 0~Â.t.,~! ne d t 0 the e as t • 
, ~I 

Cooke (1950), Boucot and Drapeau (1968),.J and de Romer 

(1981) have all noted the large fau1 t boundi ng the ~ern 
l imb of 

movement 

the Lake Mem~remagog Sync:line. 
J (l 

along this fau\t was not spec:ified by Cooke or 

Direction of 

Romer, but Bouc:ot and Drapeau' (1968, p. 12) suggested that 

" mov ément, 
.,./ 

westside downward, i s approximate1y equal to, or 

~omewhat greater than, the thic:kness of the G1enbrooke 
1 , 

Formation". This direc:tion of moveme,nt, is opposite to that 
", , 

suggested by structure within the MacPherson Brook an4 Quinn 

Creek sec:tions adjac:ent to the east bounding"fault. Faults 

and fol d s w i t h i n Mac: P h e~ ~ 0 n and Qui n n c:'\ e k s a 1 1 ~ s ho W , e a s t 

verging structures wi'th"di'rection of movement alo'ng these· 
, • 6' 

v ... { ~ ... -. ... ...., 

fa u 1 t sas we st s ide u p • The di r e c. t ion o,f m 0 v em e nt i 5 sim i 1 a r 

to Ac:adian faults in the Ordovic:ian basement described by 

Lamothe (l981b) on &.\ western side of the lak.e in an area 
-- -

from Owl's Head to Sargent Bay. Sec:tions exposed w,1thin the 

c:reeks show c:onvergent fan ,c:leavage with axial pl anes that 
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dip steeply to the west. In summary, the structure within 

the MacPherson and Qu~inn c:'reeks 1s comp 1ex with steep 

d i p'p ; n 9 f a u 1 t san d fol d s. The Sa r 9 en t B a y ,. i mes ton e pro v ide s 

a good marker unit that show,s these struc:tures wel'. The. 

author suggests that structure within the creeks on the 

e a ste r n s ; d e 0 f Ù e 1 a (e: and" adj a c: e n t t 0 the 0 r do vic: i a n 

basement represents a zone of intense deformation. This zone 
r; 

is to be c:al1ed the "MacPhe~son Fault Zone". o 

f, 

/ 

\ 
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CHAPTER 3 - 'LIME RIDGE & ST-AD~HE-DE-OUDSWELL 

3 •. 1. LAKE AYLMER FORMATION - Introduction 

The Lake 
'\ 

Aylmer Formation crops-out in the Lime Ridge 

and St-Adol phe-de-Dudswell area in small, patc:hy exposures 
( .. 

and in -q-uarries. In as~ending order, this formation 

c:onsists of: (1) a ~as~l unit c:omprised of polymi,ctiv-

c:onglomerates and intraformational bre~cias a1'ternating.with 

quartzites, siltstones and shales; (2) reefal limestones and 

c: a 1 car eau s sil t s ton e san d sil t Y 1 i ni est 0 noe s ; . ( 3) a nover 1 yin 9 

unit of calcareous siltstones and silty limestones; and (4) 

an overlying unit of c:alc:areous siltstones interbedded with 
,'). 

.~andstones' and silty limestones· (Petryk, unpublished map, 

1 9 8 5'; deR 0 mer, 1 98 5). The f i r 5 t uni t ~ 0 r r e 5 po" d~ t 0 the Ay 1 . 

and Ay 2 me m ber s .P fLa v 0 i e (1'19 8 5) and" St - J u lie n e (l 9 7 0 ) • The 

last three units lie wholly within the Ay3 member. The 

boundari es between a 11 un i ts :nd members, are gradat j onal • f 
and s11 iciclastie:s dominate throughout the entire sec:tion. 

~ 

Only the mai n nmestone unit was .studied in detail. 

Furthermore, these unibs have been described in detail for 

other areas by La~~e (1-9~5), St-Julien (1970), Duquatte "'. 
~ ; '''~. 

(1961), and Burt'On (1931): 
. , 

3.2. LIMESTONE UNIT :AT -LIME -RIDGE AND DUOSWELL 

The Lake Aylmer "main" limestone uni1t displa~s a variety 

of textures and lithologies. In the Lime Ridge and Dudswell 

are a Pet r y k (1 98 5) h a s i ~ e nt i fie d 9 rai n s ton 'e s , ru d s ton es, 

pa c k s.t one s , 'c ale il ut 1 te and coral and 
. 

stromatoporoid 
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boundstones. In addition to ma s s ; ve lime stones. 
--v-

fossil iferous breeeias and reefal limestones. De Romer 

(1985) described interbedded eal eareous si l tstones and 

dolostones. The stratigraphie ser.tion (Fi9. 14) for. the main 

limestone 
~~" 

unit ean be divided into three divistons: ( 1 ) a 

bas a 1 n 0 d li l arr. ale are 0 u s sil t s ton e j (2) ami d d 1 e f l 0 a t s t 0 n-e , 

ru d s 'to ne, and s e d 1 men t· a r y b r e r. r. ; a ; and (3) a ni u pp e r b 1 u e -

grey lime muds-ti>'A'e, stromatoporoid and coral brer.r.ia and -
stromatoporoid framestone. 

Fos sil s fou n d a t La k e Me m p h rem a 9 0 9 we r e a 1 S 0 fou n d i n 

g r e a ter nu m ber s a t L i meR i dg e and 0 u d s we 1 1. Fau na 1 dive r s 1 t Y 

~ was also higher in the Lime Ridge and Oudswell area. In 

.. 

.addition to the • greater abundanr.e and diversitj of fauna in 
'J 

the Lime Ifidge area, framebuilders were -found in. both 

o r 9 a n i c: a l 1 'Y con st ru c: te dan d de tri t a l fa c: i es. 0 n l y the lat t e ~' 
.' 0# 

o 

w~s obser.ved in the Sargent Bay Lim~stone at Lake 

Memphr.emagog. 

The )ime~tones and their assor.i~ted faunas were ass1gned 

to fi,ve ma~ble 1 i,~hofar.ies'I '\etpyk (pe~s. comm., 1987) has 

a l sos u 9 9 ~ ste d a f i v'e - fol d 1 i t h 0 far. i es m 0 de 1 for the mai n 

... 1 imes.tone uni t at Lime Ri dge. However, hi s facies model i 5 

not presented here. The paucity of good exposures has made 

t"he ~distriCbution of the f'ar.ies at Lime Ridge d1fficUl~ 
to deeipher. Th'us, exact relationships between facies 15 

unr.ertai n. 

.. 
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Description and"Depositional Env1ronment 

Sampl i n9 in the area coul d not be 
\ 

S y stem a t 1 c and 

consequently rel a t ive fa c: i e s ab und a n c: e i s· not known. Any 

a t t em pt a t de te rm i ni n 9 the rel a t ive, J2.r es e n t~ and 0 r i 9 1 na 1 

abundanc:es is hampered by th,-e paucity of outcrop and 

compl ex i ty of struc:ture'. The descriptions of various 

lithofacies for the Lime Ridge and Dudswell area are 

presehted beginning at the base of the main 1 imestone unit. 

Lithofac:ies 1 

This fac:ies is a nodular, well sheared, c:r1noidal 

wac:kestone. The s'hearing has oc:c:urred along anastomosing 

shal e partings givi ng the roc:k a nodul ar appearanc:e. Tre 

nodul es c:onslst of remobil ized c:arbonate and c:ommonly have a 

fossil c:ore. The fac:ies weathers to a pitted rust surfac:e 

whic:h c:ontrasts with the dark blue-grey colour of a fresh 

surfac:e. Stromatoporoids and Favosites sp. are found 

sporadic:ally thrughout the fac:ies and exi st 'as 

that are pro~y detrltll. This lithofac:ies is 

fragments 

ubiquitous 
/ 

in the Lime Ridge and Du d s we l 1 are a, and f 0 r.m s a bas a 1 uni t 

within the main limestone unit. Thin beds 'Of c:alcareous. 

silts\one are i nterbedded wi th c:rinoidal pa c: k s t"o ne -

cal c:areni te that forms' rtT'ythmi c: beds near the top of the 

fac:ies. Spec:imens o{ the c:oral Heliolites, very similar to 

Heliolites lavieillensis (Pers.' comm. Dixon, 1987) were 

found" in these beds. In areas where deformation is intense 

the packstones are c:ommonly segmented and s.eparated by 

siltstone from underlying and oVèrlying beds, similar to the 
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Upper Calc:areous siltstone (Pl. IV). These str'uc:tures are 

interpreted as pinch and swell features (Hobbs, . Cos , and 

Williams, 1976). The siltstones' are c:ommonly c:emented witr 

dolomite (de Romer, 1985). Tabu1 ar stromatop,oroids oc:cur· 

with dendritic: and branc:hing forms of Favosite'S sp. Thes.e 

growth forms are indic:a,tJve of moderate to high wave energy 

under low sedimentat i on rates. On 1 Y fragments of 

s t rom a top 0 roi d san d c: 0 r a 1 s are fou n d i n t h i s fa c: i es, and 

they are probably allochthonous. 

Lithofac:ies II 

This fac:ies is c:omposed of bedded limestone c:onsisting 

of a brac:hiopod rudstone and an overlying floatstone-

pac:kstone. The on1y example of this fac:ies is 10c:ated in a 

small drainage ditc:h, due north of Sai'nt-Adolphe-de-Dudswe11 

(Pl. VIII, figs •. G and H; and Pl. IX, figs. I-L). It 
() 

c:ons~sts of the pentameran brac:hiopod, Ki rkidi um sp., first 

identified in 'the area by Petryk (1985, p.56; 1986, p.5) and 

confirmed as Kirkidium by Bouc:ot (1985, pers. comm. to A. 

Petryk). These large brac:hiopods, with an average length of 
J 

SOmm, lie within a fi ne grey 1 ime sil t. .\.... Most are 

disartic:ulated, and show a preferred orientation that is 
." 

probab1y depositional (see Appendix B). In addition to the , 

1 arge brac:hiopods, numerous small, 'angul ar fragments of 

favositid c:orals,,,--. Heliolites, brachiopods, and c:rinoids 
t 

occ:ur together in the rudstone formi n9 a pac:kstone matrix. 

The rudstone-packstone 
. 

i s '" interbedded with thin bedded 
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dol omi tic s·i l t st 0 n es. A f 1 0 a t s ton e con t ai ni n 9 K'<f r k i di um s.p. 
,-

and a den d r ; t ; c F a vos 'it e s s p • in a skeletal pack s tone­

far.ies 15 

, 

wackestone matrix overlies the rudstone. The 

interpreted as a storm deposit below wave base. A kerogen-

like material is c:ommonly visible as a thin film on fossil • 

skeletqns, and h a s pen et rat e d i n t 0 the s k e 1 ~t 0 n v 1 a 

fracture systems. 

Lithofacies III 

(Pl. VI, figs. M-Q; Pl. VII, figs. A-D; Pl. ~l, f1gs. E-F)· 

Th; s f al. i es consists of a floatstone-packstone, 

sedimentary breccl a, and a boundstone b1or.k. Fauna1 

diversity for this facies is high but none of the fossils 

i s in situ. The fauna includes severa1 sper.ies of 

Favosites, the rugose coral Tryp1 asma, a spec:ies of 

and Heliolites. The stromatoporoids grew 1n 

and oP tabul ar forms and have loc:a11y grown over 

c:orals. Echinoderm debris 1s ubiquitous. Co ra 1 s and 

oroids are commonly whole with only minor breakage. 

A\l"l f. ssils are ran.domly oriented within a"rust c:oloured, 

dO~mitic: siltstone m~t-rix. Small an~Ular-blOr.kS of graded 

cr 0 S s - 1 am i na t e dan d 1 am i na t e dt sil i ce 0 us cal car en i te' 1 i è 

within the floa~stone-packstone matrix at Ooml1m number 3 

quarry. The matrix weathers 'preferentially leavdfng the 

fossils -and alloc:hthonous blocks standing in re·1ief. The 
. 

facies is masslve, and in outcrop shows little ipdication 

of bedding attitudes. 
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At a small roadside outr.rop, loc.ated in front of the 

cemetery just north of St-Adolpne-de-Dudswel1 and east of 

Si 1 ver Lake, 1s a coral and stromatoporoid framestone. The 
'. 

tabulate co~als include Cladopora sp., both branching and 

hemispherical sper.ies of Favosites: fragments of Ha1ysite" 

sp., .. and Syringopora sp. and the rugose coral Tryplasma sp. 
~ 

StromatopQ,roids show both tabul ~r and globul ar growth forms 
'" -. 

and have 10c:ally grown over rugose cora1s and the tabul ate 

Syringopora. The matrix is c.omprised of a fine dolomitic: and 
, 

calc.areous bioc:lastic. siltstone that weathers to a rusty 

(earth)~ c.olour. Most of the skeletal debris consists of 

small coral fragments, b r a c. h i o.lp 0 d s h e 1 1 san d min 0 r a mou n t s -
of c:rinoid debris. The outcrop is 7.5 metres in length and -

1 

gives no indic.atioon of the local extent of this boundstone 

bloc:k. A domal and tabt:.ll ar stromatoporoid and globul ar 
1 

F a vos it e s cor a l f r am est 0 n e d 0T i n a tes the e a ste r n po r t ion 0 f 

the. 0 u t c: r 0 p • The sou t h po r t ion 0 f the 0 u t c r 0 pis dom i n a-t e d 

by a bafflestone c:onsisting of a dendritic Favosites. 

Textural variatiofls among the blocks within this fa-c-:ies, 

suggests they are allochthonous within a mass f10w deposit. 

The c:alcarenite blocks are allochthonous avd indicate 

tra,nsport along with organic debris in a mass flow. This 
1 

woul d expl ain the randomly oriented, sediment supported 

bioc:lasts in tne matrix. If this hypothesis is correct, then 
./' -

the boundstone may al so be an alloc:hthonôus bloc:'k. There i s, 

however, little conc:lusive proof to show this to be true. 

Geo~eta~ struc:tures are parallel to measured beddi ng 
, 

attitudes.of the block in question •. A sma 11 er outc: rop lyi ng 
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45m to the west on the same side of the road shows beddi ng 

atti tudes .near verti,e:al. 

Lithofacies IV 

Lithofacies IV is comprised of interbedded, dark blue-

g rey cal ci l.u t i te, packs~tone{ fl oats1Oo.ne-ruds~one, and mi nor 

grai nstone beds. Ubiquitous skeletal debris contains 

fragments of stromatoporoids, brac:hiopods, A1veolites, 

Ha1ysites, Cladopora, seve~al s~ee:ies of Favosites, and 
\ 

large [lumbers of ec:hinoderm ossic-les. Whole stromatoporoids 

in growth position are common.; Grai nstones are rarely 

graded, wi th cri nQidal delYri 5 and cl asts of fi ne lime si 1 t. 

Sma11 rhombs of dol om; te c:ommonly f10at wi th in syn taxi al 

ca1c:ite cement. This facies also contains thin beds composed 
) 

of stromatoporoid and coral reef talus. An env; ronment of 

moderate to high energy and sedimentation rates are 

; nterpreted. 

L1thofacies V 

Sm a 11 

f rame stone 

h em ; s p he ri cal Fa bu 1 ~ r s t r om a top 0 r 0 1 d s f 0 rm a 

that has.trapped fine, b1ue-grey calcilutite. The 

stromatoporoids"have loc:ally grown over dendritic Favosites. 
, 

The digitate stromatoporoid, Ecc: 1imadictyon stylotum, rarely 
, 

occurs as small lentic:ul ar globes sc:attered amon-g the other 

stromatoporoids and c:orals. The stromatoporoids are i.n-~1tu. 
~) ,',.,1.1 

thus wave energy is c:onsidered to have been low to modeTate 

w i th m 0 der a te t 0 hi 9 h se d i men ta t ; 0 n 1li' a tes and a, 1 ow 

silic:iclastic input. 
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Age of the Main Limestone Unit 

The diagnostic: brac:hiopod, Kirkidium sp., and the unique 

stromatoporoid, Ec:c:l imadi c:tyon ~ stylotum i ndi c:ate a 

Ludlovian-Pridolian age for th~unit. Heliolites sp. c:f. .!:!.. 

laviefllenses oc:c:urs a10ng with Kir~idium sp. within the 

lower beds of the main limestone unit. 

3.3. STRUCTURAL GEOLOGY OF THE LIME RIDGE DUDSWELL AREA 

The La k e Ay l mer F 0 rm a t ion f 0 rm s a l a r g e s y n c: 1 i net h a t 

pl unge9 to the northeast at Bi.shopton, and southwest at 

Lake 'Aylmer (Fig. 15). Large faults on the northwestern and 

southeastern limbs, suggest that the Lake Aylmer Formation 

is alloc:hthonous (de Ramer, 19,85). Lavoie (1985) has shawn 

the Weedon Faul t trunc:ati ng the southeastern 1 imb of the 

sync:l i ne. 
~ 

St-Jul ien (1970, p. 16) reports that in the Lake 

St. Franc:is area "tbe southeast_ 1imb of the sync:lîne is 

trunc:ated by roc:ks of the St. Franc:is Gro,.up and the Asc:ot 

Formation, whic:h forms. part of a series of alloc:hthonous 

tust-faulted t~ the northwest". There is, 

how 1 i t t l e a 9 r e em e nt am 0 n 9 w 0 r k ers (d e Rom ê r , 1 985 ; 

Lav 1985; and Petryk, 1985) as to th~ exac:t position of 

fault in the southwestern patt of the sync:line. De 

(1985) interprets the fault as lyi ng withi~ a zone 

parallel to route 112 east of Silver Lake in the Lime Ridge-

Ma rbl eton ar"ea. He has pl ac:ed th; s 'faul t between s imi 1 ar 

lit h 0 l 09 i es 0 f the Lam b t 0 ri F 0 rm a t ; 0 n (L a k e Ay l me r F 0 rm a t ion) 
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and the Ayer's Cliff Formation. This mappjng places Devontan 

rock further to the northwest th an suggested in Lavoie's 

(1985) Figure 14. Petryk (1985), in contrast, has plar.ed 

thts fau1t slightly to the northwest and has it cutting 

across bath the 
-

F 0 rm a t i '0 n • Bot h 

St. Francis Group an~ the Lake 

workers have the St. Franc:is Group 

Ay ll!'e r 

1ying 

r.ol"!':ordantly on the Lake~Aylmer Formation: This study has 

seen evidenc:e in the main limestone unit that sUPPQrts both 

proposals. It therefore see~s reasonab1e that the area 

inr.ludes many faults and that they represent splays with1n 

the Guadaloupe Fault Zone (St-Jul ien et. al" 1983). 

Oirer.tio~ of movement along these faults would all have been 

i n a no r t h we ste r 1 y d ire r. t i on for min 9 a st r u c: t ure 1 i·l< e t ha t 

of an imbrir.ated thrust zone. 

The mai n limestone unit in the Lime Ridge-Marbleton area 

lies within the northwestern 1imb of the synr.~e, and has 

been fo1ded into a series of small northeasterly plunging, 
• 

S-Type, parasitir. fo1ds. Beds dip steep1y (50 to 70 degrees) 

around the vicinity of Oomlim number 2 quarry, but in other 

areas the dip is shal1ower, between 25 and 50 degrees. 

Cl eavage i saxi al pl ane, and i s sl ig~t"y r.onvergent. 
'f 

Deformation within the Lake Ay1mer Formation has been 

defined by de Romer (1985) as ser.ond phase. , 
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CHAPTER 4 - DISCUSSION 

'C ~1. FACIES INTERPRETATION, 

c 

Two facies are recognized in the A member of t~e . 
Glenbrooke Formation and three facies are recogni~ in the 

Sa r 9 en t B a y Li mes ton e i n the La k e M em p h rem a go 9 a r ê a ( Fig. 

1 6-i,. The sei n cl u d e bas i n - r am pan d ra m p - s 1 0 P e f a ci e s for the 

A member, and basin-s10pe, shelf-margin, and she1f-p1 atform 

facies for the Sargent Bay Limestone. _ The upper càlcareous 

" siltstone is interpreted as a second phase of slope 

sedimentation within th~ Lake Memphremagog area. One facies 
, 

(slope-facies) is recognized. Three main facies, slope, 

reef-margin and back-reef-lagoonal facies and facies are 

r e c 0 9 n i z e d .If 0 r the mai n l,j mes ton e uni t a t . L i meR; d 9 e -

Marbletan. 

A member, Glenbrooke Formation 

Bas1n-ramp & Ramp-slope Facies 

Moderately deep marine clastic sediments dominate most 

of the secti on in the Sargent Bay Sync)l i ne (Bas; n-ramp 

Facies), the lower half af shales and siltstones and the 

upper half comprised essentially of calcareous siltstones. 

Turbidite deposits dominate the tap portian af the 

calcareous siltstones, and persist into 'the overlying 

Sargent Bay Limestone. A similar sequence of sediments was 
. 

observed in the Lake Memphremagog Syncline (Ramp-slope 

Facies), however, skeletal wackestones and packstanes rather 

t han turbidites dominated the upper portion of the 
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tr.a1 careous, s11 tstones 

em phrema 9 og. 
~ ~ 

't, 

a10ng the eastern ~re1ine of Lake 

Read (1985) has desr.ribed carbonate ramps as hav i n9 

gentl e slopes, on the order of 1 degree or· 1 eSSe Nearshore, 

shoal-water complex of skeletal sand banks or shoals often 

pass downs1ope, without a marked break in slope, into deep 

water, bas1n lime muds and i~edded shales with rare 

breccias and turbjidites. 

Sa r 9 è nt B a y 1 ,; mes ton e 

Basin-slope Far.1es 

The basin-s10pe deposits are 'r.omprised entirely of 

lithofar.ies 1 overlying a basal silic:ir.lastir. ramp-s10pe 

deposit. The assor,iation consists of thin-bedded, lime-

mudstones with graded and. non-graded par.kst~one- and 

"" 9 rai n s tOn e - r. a 1 ç are nit es. The l 0 w e r par t ion a f 1 i t h 0 far. i e's 1 

contains turbidites r.onsisting of gr~ded and non-graded 

calcaren'ites. Along the eastern shoreline of Lake 

M em p h rem a gag, and è further upslope towards the margin; 

1 i'mestones, cal careous shal es wi th fi,n'e-g'rai ned turbidites, 

and thin beds' ,of graded-cal careni'tes ovèrlie marine, non-

calcareous and calcareous clastic: beds of the preceeding 

ramp facies. V-
I 

" '-
~ 

Tu r b '; dit e s and allodapic limestones i ndi cate a carbonate 

~lope. It' i s unlike1y that this carbonate 'association 
• > 

con sis t s 0 f \, a n l y the 0 ne ,1 i th 0 f a ci es. Fur the r de ta i 1 e d 

exami nati on may praye that ma,ny more 
\ 

lithofacies exist 
" 
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within the basin-slope facies. ~on-graded ~nd graded-

.r.alc:arenites ~e- well documented in the literature 'as 

allodap'ic.limestones (Cook et. al., 1972; Conaghan"et. al., 

19;6( and Srivastava et. al., .19-72) .. These alloc:hthonous 

deposits typic:ally ~on/ain material derived frolll shoal-water 
. , 

c:arbonates. These deposits OC:,c:ur in thin cohtinuous and , 

lentic:ular bed~ that are interpreted ~espec:tively a~ debris 

sheets and c:hannels. 

" 
. . 

Shelf-margin. (shoal) Facies .. 
The shelf-margin fac:ies is restric:ted to the Georgeville 

~ area. This fac:ies may have bee.more ~xtenstve tha~ what 1s 

presently shown. Thepthic:kness of Ithe s\keletal s.and shoal 

(lithofac:ies II) and the :ûnder-'ying c:alc:areous an~ l'0n­

c:alc:areous silir.ic:lastir. ram1> margin .is approximately four , 

utimes that of the other fac:ie~~ Silic:ic:lastic:s oc:cur in 
'. '1 signi.fic:ant amounts in the lower portion of the shoa,l 

'. fa cie s • The gr ai n s are we 1 1 r 0 und e dan d sor t e d •. 

The relatively large thickness of this faties, 1n. 

c:omparison to the ba,sin slope and 'shelf-fac:ie~ suggests that 

it must have been prograding basinward under moderate 
, 

sedimentation. rates and. very little basin subsidence 

(Wilson, 1975). Mc:I1rt!ath and James (1984.) have interpreted 

this sort of"\'setting as a depositional mafgin with s'bal10w 

wa ter l i mes a n CI s ho a l s b 0 rd e r; n g"" ~ 9 e h t 1 è s 1 0 P e ma r gin. 

w~ere turbidi tic: depositi on of shoal· derived sands produr.ed 
, 

the allodapic Héckel (1977) interpret~d 
1 .- fi" 

sorted and rounded r.rinoids, f6agment~ gt brac:h~pod she11s, 

1 imestones. we 11 
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within r.ross-bedded r.a1carenites as indicative of zones of 

water agi tation above wavebase. Furthermore, he found that 

ac:c:umu1 ations may occur at a change in slope which 

influenr.ed the breaking of waves. 

S h el f - pla t f 0 rm Fa ci es 

The s he 1 f - pla t f 0 rm f a cie s con sis t 5 0 f we 1 1 b e d de d 

continuous and l en tic u 1 a r pa c: k Sot 0 n e san d grainstones, 

stromatoporoid baffl estone, and rhythmi cally bedded 1 ime­

mu d s ton es. We 1 l b e d d e dan d mas s ive s k e 1 et a 1 pack st 0 n e 5 a>n d 

grainstones form bas a 1 shelf-platform -deposits t hat 

extensively c:over the former c:alcareous sil iciclastic ramp 

pla t fo rm • Lenticul ar beds compri~ed of rudstones and 

f1 0 a t s ton e 5 f 0 rm l 0 r. al de po 5 i t s th a t 0 ver lie the cri n'o i da l 

cal car e n i ~t e b e d s • R h Y t hm i cal 1 Y b e d d e d 1 1 m e - m u d 5 ton e 5 w i t h a 

basal stromatoporoid baffl estone un; t dom; nate t/le upper 

portion of the carbonate shelf-pl atform facies association. 

The a c c, um u 1 a t e d th; c 1< n es s 0 f reg u 1 a r 1 y b e d d e d mu d s ton e sis 

hi 9 h l Y var i ab 1 e wi th i n the s h e 1 f - pla t f 0 rm. 

This fal!ies is interpreted as deposited in a carbonate 

5 h e 1 f - pla t f 0 rm , m 0 der a tel ~ ,_ d e e p - 1 a 9 00 n,a 1, t Y pee n v i r 0 nm e nt. 

Basal non-graded calcarenites are conc:luded to have been 

bottom current, reworked sediments. Oeposits of this nature 

are sim; l ar to deeper water slope deposi ts feported by 

McIlreath and .. James {1984). Small patch r.om'llUnities of 

corals, stromatoporoids, 'and br:achiopods in addition'· to 
1 
1 

a,r e b e H ev e d t 0 h a v è d e v e 1 0 P e d 1 0 r. a 1 1 Y 0 ver the 
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shelf platform. later commu~ities are concluded to have been 

c om p r ; s e d a 1 m 0 st' sol e 1 y of the di 9 i ta tes t rom a t 0 il 0 roi d 

~cclimad;ctyon stylotum. Oeeper water deposits of th; nly 

bedded lime-mudstone and intercalated calcareous shales in 

the upper por~;on of the facies indicate renewed subsidence 

on portions of the shelf. 

Upper Calcareous Siltstone 

Slop~ Facies - Second Phase 

The second phasè, slope facies, is dominated by well 

bed~ed calcareous s;ltstone~ and massive brecciated units • 
. 

The upper portion of this facies consists of skeletal 

calc:arenites and dolom;tic: s;ltstone interbeds. The slope 

fa c: ; es 0 ver lie s the s h e l f - pla t f 0 rm fa c ; e san d ; s ~ot 

observed anywhere other than in the c:reek ser.t~ons on the 

eastern side of Lake Memphremagog.· The calc:areous si lts,tones 

form regul ar beds, 20 - 40c:m th; r.k. Allor.hthonous fragments 

of A1veo1ites, He l i 01 it es, Ha 1 ys; tes, Cl adopo ra and 

?Entelophyllum have been found loca 1 1y throughout the 

ser.t ion. A brer.r.iated unit was found only at the head of 

Mar.Pherson Bay. 

The far.ies association represents foreslope depositi~n 

on a. c:alr.areous s;Jicic1astir. rampe "The massive r.alr.aren1tes 

we r e de po s i t e d a s al 1 0 d api cl; me 'S ton es. The brer.ciated unit . -
\

c:ontaini.n g both a reefal fauna and clasts of skeletal 

c:a'lcarenites is interpreted as a mass flow.- Hopkins (1977) 

noted that if c:lasts a're larg1ly skeletal in, è:ompositidn, an 

organic frame or reef is generally postulated. Considering 
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the large \umber of body fossils in these deposits, i t 
1 

appears likely that a margin shelf fac:ies c:omprised of reef 

and skeletal sands lây tO,the southeast (and has now been 

eroded away) shedding material downslope. 

Main Limestone Unit 

Slope Facies 

Bedded c:al careou s si l t stones and ske 1 etal-cal careni te 

i nterbeds, fl oatstones, ../ rudstones, bounds tone 
~ 

and 

c: a 1 car en i t e br e c: c i a s f 0 rm s 1 0 P e de po s i t sne art 0 the ma r gin 

facies. I~terbedded c:alcareous siltstones and calcarenites 

dominate the lower sectiQn of this facies. Oebris flow and 

other mass flow deposits, and tempestites, tend to occur in 

the" u p p ers e que n ces 0 f t h i s f a cie s • B" e d t hic k n e s sam 0 n 9 mas s 

fl 0 w . d e p 0 s it s are non - uni f 0 rm , ra n gin gin th; c:kness of 
, 

several centimetres to a metre or more. 

The faunal diversity within these deposits is 'much 

higher than was obser~ed at Lake Memphremagog. Furthermore, 

.a signific:antly higher
o 

biomass and large boundstone b'loc~s 

s u 9 9 es t,_a.. pro xi mal r e e f sou r ce. An 9 u 1 a r:' c: r 0 s s - l am °i na t e dan d 

gracfed calcarenite bloc:ks may have been derived from 

lithified c:hannel flow deposits on the foreslope or tidal 

channel deposits on the reef margi n. 

'IThe wide range of growth forms exhibited by tabtll ate 

and st,. om a top 0 roi d s s u 9 9 est de p 0 s i t ion und e r a 

v ~ rie t y 0 f env ,i r 0 nm e nt a 1 con dit ion s • 1 t i sun 1 i k e 1 y th a t 

these all grew in the same envi ronment, and they probabJy 
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represent habitats in di ffe·rent ec:ologi c: zones on a reef 

ma r gin 0 r pla t f 0 rm w i t h pat c: h r e e f s • A c: r 0 S s sec: t ion th r 0 u. 9 h 

a hypothetical, zoned, marginal reef (Figure 9-of James, 

1984) shows many envi ronment-related growth forms. (1) A 

bafflestone-floatstone c:ontains globular growth forms in a 
r 

back r.e~f envi ronment. (2) Tabul ar,. domal ~ and branr.hing 
<' 

organisms form a baffl estone and framestone wi thin a reef 

front .environment. (3) A rudstone-grainstone, c:onsist of reef 

talus in the fore reef env; ronme'nt. Bourque et. al. (1980, 

Fi'g. 8; and 1986, Fig. 35) show a p~oenvironmental profile 

and ecologic:al zonation of a reef p1atform. In their profile 

of a Sil uri an Gas p e r e e f the y s h 0 w c: lad op 0 ri d san dl t a b uJ a r 

stromatoporoids on the reef f1 at. Although the form of/reef 
./ 

mound was not defined at Marbleton, the fauna c:ollec:ted from 

this f a c: i e sin d i c a tes t h a t r e e f S /fd ide x ; s tin S 1 l uri a n t i m e 

in the Lime Ridge and Dudswell area • 

Near Reef-margin Facies 

Stromatoporoid frameston.es with fine-c:alc:ilutite matt'ix 

, form the reef-margin facies. The fac:ies forms uni t 

of the mai,n limestone unit of the Lake Aylmer rma t i on du e 

south of Lime Ridge. 
, 

Bourque et. al.'( 1986, Fig. 40) and Bourque (1980, Fig. 

8) have identified sim; lar digit.ate stromatoporoids in the 

reef f1 at and bac:k reef ta lagoon fac:tes Of the Colline 

Da nie 1 re~f ma rgi n. 

0 • 

<'"l-
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Back Reef-1agoonal Facies +- 'facies is rer.ogrNzed as interbedded, dark blue-grey 

c:alr.l1utite, pac:kstone, floatstone-rudstone, and minor 

grainstone beds. Ar.r.ess to Quarry #2 at Lime Ridge was 

1 imited and r.onsequently onlyone lithofar.ies has been 

"'" desr.ribed. 
" ". 

, 

c 

1 • 

. 
The author feels that several more lithofac:ies exist 

within this far.ies, but further investigation is ner.essary. 

La rge num ber of e c. h i n 0 d e rm ossir.les and in-situ 

stromatoporoids suggest deposition in a bar.k reef, lagoon 

environment. Graded grainstones-pac:kstones may have been 

deposited as tidal c:hannel deposits near the reef. 

4.2. LITHOLOGIC AND TEMPORAL CORRELATION BETWEEN LAKE 
MEMPHREMAGOG AND LIME RIDGE-MARBLETON 

Past workers (Lavoie, 1985; Bouç~t and Drapea~, 1968) 

h av e not made spec.ifir. correlations between the 

Memphremagog Group and the Laie Aylmer Formation. Duquette 
c 

(1961), proposed that t~e basal conglomerates of the Lake .. 
," Ay l me r F 0 rm a t ion r. 0 r rel a te d w i th bot h the P e as 1 ey Po n d 

Conglomerate of. the Lake Memphremagog area and r.onglomerates 

of the St. Franr.is Group. This study suggests that at 
, 

1 e as t par t s 0 f the La k e Ay 1 mer "F 0 rm a t ion c: a n ber. arr e 1 a t e d 

with thè Memphremagog Group (see Figure 17) • . 
Th e' Pe a s l ey Pond Conglomerate (or more properly 

sandstone),' both in the .. Gl enbrooke Road and in the 

Glenbrooke Creek sections, c:orrelates lithologic:al1y with 

the sandstones and conglomerates of the Ayl member of the 

l 
... if .... ___ -..:.. __ ...:.-__ """-_-..:... ____ ~ ___ ~_~_ ~_-L_.,_. __ 
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Figure 17a: Chart showlng stratigraphie 
correlatlon betwe~~ke Memphremagog, 
Lake Aylmer and Petit Lac (Lake St­
FranEoi 5) areas. 
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Figure 17b: Two solutions to the problem 
encountered when corrèlating the main 
J..imestone unit wi th the Sargent Bay Limestone. 
(See t_ext for details)., 
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La k e Ay 1 mer F 0 rm a t 1 0 n • The r e i s n 0 e qui val en tin the La k e 

Ay1mer Format'ion oJ' the $1 ate Member. There are, however,. 

two units of shales "(C and E) separated by ~ cong1omerate 

u ;, i t ( 0) i n the La k e Lam b ton F 0 1rm a t ion. 1 n t \ e G 1 en b r 0 0 k e 

Road section a unit of cong1omerate was observed within the 

51 ate Member. Calcareous si1tstones of the A member of the 

Glenbrooke Formation, can be corr~J.ated with the lower 
/ 

p 0 r t ion 0 f the Ay 3 me m ber. Ho w e ver, the c: a r bon a tee 0 nt e n t f n 

} the 1 0 W e r Ay 3 me m ber wa shi 9 h en 0 u g h t 0 jus tif Y L a v 0 i e 1 s 

'(1985) description of the unit in~ that area. as a silty 

1 i mes ton e • The s t rat i 9 ra phi c -po s i t ion 0 f the" Sa r 9lnj: B a y 

Limestone lithofacies is similar to the main limestone unit 

o f the Ay 3 me m ber. Bot h t uni t s , c:onsisting of 'similar , 

1imestone facies, and have c:a1c:areous siltstones lying above 

a nd below. 

Uni t s w i t h i n the M e m p h r em a 9 0 9 Gr 0 u p s h 0 w 1 i t h 0 log i c: 

a f fin i t i e s w i t h bot h the L a k e Ay 1 mer and La k e Lam b ton 

formationS,';:;: but prec:ise c:orrelatio.n c:ould not be.made. De 
"l- l~, 

Rom e, r (1 985 ) h as ma pp e d the ~ e Ay 1 mer a s the ~ am b ton 

F 0 rm a t ion. L a v 0 i e (1 98 5) h a s s u 9 9 est e d t h ~ t the 0 :AY 1 mer 

and, the Lake Lambton formations represent -~~s deposited 

c:o_ntemporaneous1.y with'in the sam~ basin, and ,that the two 

/ f 0 rm a t ion s the r e for e r e pre sen t br 0 ~ d 1 a ter ale qui val e n t s • 

Similar depositional environments -are inferred fo r the 

5fstern portion of the up~ Calcar~~us Siltstone and the 

'Lake Aylmer Formation at Lime Ridge and the Lake Lambton 

Formations. Units within the Memphremagog G~o~~ c~uld not be 

c:onc:lusively shown to have been deposHed at .the same time 
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as corresponding units within the Lâke Ay1mer and Lake 

Lam b ton fa rm a t ion s • 

. Prob1 ~ms deve10p wh,en corre1ating the Memphremagog Group 

wi th the Lakè Ay1mer and Lake Lambton formations. The fi rst 
. 

and 0 b v i 0 u s pro b 1 em i s th a t the r e i s no e qui val en t ta the 

G1 enbrooke ,51 ate member in the Lake 'Ay1mer Formation. The 

s e e 0 n d pro b l em i s the car rel a t ion 0 f the s e r. 0 n d p h- a s ~: 
~ 

fores1ope facies ta the foreslope facies at Lime Ridge. The 

pro b 1 em' he r e, i s th a t the cor rel a t ive fa r,.i es 1 i es bel ow the 

s h e 1 f - pla t fa rm f a c: i e s a t L i meR i d 9 e , whereas at Lake 

Memphremagog the second phase, foreslope facies lies ab.ove 

the ,s he l f - pla t f 0 rm fa f. i es. In r. 0 n c: 1 u s ion, ( 1) the u pp e r 

calcareaus siltstone unit at Lake Memphremag~g correlates, 

bot ~ 1 i t ho log i ca 11 y and t em p 0 ra 1 1 Y , w ; th t he cal c: are ou s 

siltstone 1ying in the lower portion of the main limestane 

unit at Lime Ridge (Fig. 17b). The 1 imestones wi thin bath 

areas may th en represent sedimentation under simi 1 ar 

env i r 0 nm e nt' al con dit; 0 n s , but a, r e no t c: 0 r rel a t ive; 0 r (2) 
( 

the limestones are time transgressive and the similarity 

between the siltstones, that oecur in one plac.e ab ove the 

limestone, but in the other',belaw, is purely c:oinc1dental. 

The f 0 rm e r i nt e r p f et a t ion i s f a VOU r e d • 

,Temporal Correlation between 
Lake Memphremagog and lime R·idge-Marbleton Area 

The' Sargent Bay" Limestone and the upper cal careous 

siltstone in the Lake Memphremagog area can be correlated 
, 

with the main li'mestone unit of the Lake Aylmer ,Formation "in '-

71. 
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the Lime Ridge-Marb1eton area. The brachiopOd Kirkidium sp. 

wa s co 11 ected from a 11 three units and suggests that a 11 

units are of Lud10vian age. Boucot and Drapeau (1968) 

assigned the Lake Ay1mer F 0 rm a t ion t 0 the Pridolian based 
J. 

1 

on the more time-restricted Er.r.entric.osta jerseyens1s and 

Protathyris. However, it 'is not known from which unit in the 

Lake Ay1mer Formation these sper.imens, neither of Whi}'W"'were· 

co11ec:ted in this study, were found. Petryk (Pers. commun., 

1985) has reported that conodonts,co11ected from this unit 

a 9 r e e wi th the P r id 0 1 i a n as sig nm en t • 

4.3. TIME CORRELATION - NORTHERN APPALACHIANS 

IntrO'dur. t ion 

.Roc:ks of Ludlovian-Prido1ian age are wide1y distributed 

throughout the Appa1achians ihr.ludin~ northern Vermont, 

northwestern Maine, Quebec Eastern Townships, "Lake 

·Temisr.ouata Jnd the Matapadia River Valley, the Gaspe 

Pen i n sul a, and New Bru n s w i c. k (F i 9 • 1 8) • A c. am pi 1 a t ion a f tf 

work by Bour.ot (1961), Bour.at and Drapeau (1968), Berry and 

Boucot (1970), Bourque (1977), Bourque et. al. (1981), 

Bourque et. al. (1986), 0011 (1984), Lajoie et. al. (1968), 

Les p e ra n Cf>e~ and Gre i ne r (1 969 ), No b 1 e (1 985), and Pop' e (1 98 5 ) 

al10ws a biostratigraphir. correlation to be made between the 

~ilur.ian i,n the above-men"tioned areas of the Northern 

Ap pal a chi ans. 

. , 
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Figure 18: Chart showing regional 
c:orrelatioti for the Northern 
Appalachians. 

Source of Information 

1. 

2. 

Bouc:o~ (1961) 

Boucot (1961) and 
thi s study 

3. & 4. Boucot (1961), Lavoie 
\ ....... (1985) 

5. to 7. Lajoie et.al. (1968) 

l'"-~ 
8. to ~2. Bourque (1977) 

13. Bourque et. at. (1986) 

14. Noble (1985) 

• 

Location 

Northern Vermont 

Lake Memphremagog 

Eastern Townships 

Lake Teml sc:ouata to 
Matapedia 

East and west Northern 
Outc:rop Belt. St.-Jean 
River Antic:line an"d 
West and ea'st Centra l 
Outcrop Belt 

Chaleurs ~ay 
Sync:1 inori um 

Petit Rocher, New 
Brunswick 
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The key fossils ùsed for correlation ar'e shawn in Figure 

19 a10ng with 'their biostratigraphic range,s. 'Fo s st 1 s 

co 11 ec:ted 
r _ 

in the Lake Mémphremagog area-clearly- indicate 'a 

--'t1.ldloviah age for the Glenbrooke Formation, and the Sargent 

Bay Limestone, and a Ludlovian to possibly PrHio11an a.ge 

for,,"' the Upper Gcl1 c:areous Sntstone' unit. The brachiopod 
1 

Ëc:c:entricosta jerseyensls was desr.~ibed by Berry and Boucot 

(1970) as charac:teristic of bèds of Latest Pridolian age in 
(}, 1 • 

New York, Pennsy1v.ania, _New Jersey, Maryland', and West 

'V.i;9inia, and the base of the Pridolian in the Appalach1ans •• 
.... 

The genus Kirkidium sp. 
\ 

i s _ repo rted by_ these authors to be 
, 

restricted to the Late Wenloc:kian through 0 Pridolian. The 
( 

Ki rkid';um SJt. found in the St. 'Leon and Gasc:ons formati~tvS·, 
- ' ... 

is dated as Ludlovian. Atrypa "reUc:u1 a-ris" is c:onsidered as '\ 
1 
1 

Llandoverian to Wen10ckian in age. The unique. 

stromatopo'roid, Ecc:limadic:tyon 'stylotllm (Parks, f933) has a 

time range from Lu-dlovian to ,Pridolian. 1 

0-; 

1 ~ 

Northern v~rmon: l' 

Dol 1 (1 9 84 ; p • 1 2 ), a f ter B 0 u.c 0 t à n d 0 r éI p eau (1 9 6 8 ). h a s 

c: 0 r rel a t e d t h ~ Il W ait sRi ver - Bar ton 
4 

R ; ver F 0 rm a t ion w i t h 

the u pp e r pa' r t 0 f the L 0 w e r '5 t'J:; (~ Fra n c: ~ s ; 'F 0 rm â t ; 0 n Il : The 
, . ~. 

term Fo rma t i o'n i s i nc:o r rec t and shll'w 1 d be repl ac:ed, by' Group. 

6,0 U c: 0 tan d 0 r a p eau (1 968 ) s u g g ~ t th a t . f 0 s sil s c: 0 1 l e c: t e d 

from\ the Shaw. l'I~untain FOrmat'lo"n COU,1 d, b.'Of LUd1~Vla~ and 

(- pri~r1ian or,' as old as Upper Llando~ery \ (C3 or youAger 

1 age)' They also suggest that the Lower St.\ Francis Group 15 
~ 1 - , 

l 't~è~j southern Quebec: equivalent of the Ri ver, 
p. 
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Nor t h f 1 e 1 d , and S h a w Mo u n t a in. for mat ion s • The Ay ers C 1 i f f 
J " 

member of the Waits -R-iver--Formation may be strati g t-aphically 

equivalent t0 the Sargent Bay Limestone. However, there are 

no diagnostic fossils that wou1d c:ontirffl this. 0011 (1984) 

has provided a list of the fossi1 genera common to both the 

Eastern Townshi ps and Vermont. 

corals Favosites, Zaphrenthis, 

and the b r a c: h i 0 P 0 d Gy p i d u 1 a. 

A partial 1ist inc:ludes the 

S y r i n 9 0 po ra, and C 1 a -d 0 10 ra; 

~---

\ Lake Terni sc:ouata(:nd Matape~i a Area 

st;;{ot and Drapeau (1968, Fig. 1) imp1y a correlation 

between the Memphremagog Group and the St. Leon Formation of 

the Matapedia Valley Sequenc:e. In the Lake Temiscouata area 
o 

the Mon t - W i s sic: k Gr 0 u p c: 0 n sis t s' 0 f the !> a s a 1 S a y a bec 

Formation, -overlain by the St. Leon Formation and the Lac 

Cror.he Formation. The Sayabec: Limestone is of Ludlovian age 

as ind1rC;ated by.Columnaria? r.oralliferum (Lajof'e et. al., 

1968). The Lac: Sauvagesse member of the St. Leon Formation 
\ 

yi el ded Ki rkidi um cf. K. knighti of Ludlovi an age. The Lac 

Cr 0 c: h e F 0 rm a t i 0 nI r. 0 n ta i ne d E c: c: e n tri c: 0 s tas p. (L es p e ra n r. e and 

~, Gre 1 n e r , 1 96 9 ) , i n d i.e: a tin gaL u d 1 0 v i a n toP r i dol i a !1 age 

(Berry and Bour.ot, 1970). Ki rkidi um ct.. h knighti was a150 

coll ected, frombthe upper part of the Sayabec Formati on at La 

·.,RedemR~)on indic:ating a Ludlovian age in that area. The 

Lu d 1 0 v 1 an - P pl i d o~ ~ n"' age' i n ~ i c: a t e d b Y the s~ b ra c: h i 0 po d 5 ,.. . 
"- . 

suggests a correlation of the 'Sayabec ,,with -the m~in 

1 f mes ton e uni tin the La k e Ay 1 mer For mat ion, ~ and, the Sa r 9 e nt . ( •• 
Bay Limestc:>ne. 
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The Gascons 

, , 

4.. 

GaSpe.?nin~ula J 

Formation was assigned a 
, 

A 

Ludlovjan te 

Pridol'ian..--,age by Bourque (1977) i~ 't'he ~estern 1 portion. of. . ~ ~ 

the Central Outcrop Belt rnd tRe Saini-Jean River Anticline 

of the Gaspe Pen; nsul a. Ludlovi an age beds of the Gascons 

Formation were not observed in the Northern Outcrop Belt. 

The Ludlovian age assignment o,f this formation was base~ on 

the pre sen c: e 0 f Ki" k i d i um s p • ( Ber r yan d Bou c: 0 t , 1 970 ) • . 
However, . the Ki rkidi um beds of the Gas~~ and West Po 1 nt 

forl1lations were considered of Pridolian age by Bourque 

(1977). This age assignment was based on the' oc:currence of 

E c c: e n tri cos tas p • Ber r yan d Bou c: 0 t (1 9 7 0) s u 9 9 est t h a. t ~ h e 

appearance of Kirkidium and Halysites indi'cated a Ludlovian 

age for the We st Po i nt F 0 rm a t ion. In the Cha 1 eu r s B a y 

Sync:linorium the age of the West Point Formation has not 

been well establ i shed (Pope, '1986). Pope (1986) reported 

th a t a Lu dl 0 v i an - P,r i dol i a n age a p pol i e d t 0 the en tire 

f 0 rm a t ion. . Th i s wa s bas e don Loc: k 0 v i an (e a r l f est 0 e von 1 an) 
, <,J -'" 

conodonts collected from the laterally equivalent Inpian 

Po i nt· F 0 rIT!. a t ion , and the Wenlockian grapto.lite, • 

Pri st rograptus l u den sis f r om the bas a l u nJ t s 0 f fhe 

Ga sc' 0 ~ s • Th e stromatopor'ofd, underlyi n9 . . . Fo rma t ion. 
... 

Ec:c:lim~dic:tyon' stylotum was Qbserved by Pope (1986} and 
• 

Bourque et. al. (1986)* in the Sandy èove member of the West 
. 

Po i nt F 0 rm a t ion. A' Ludlovian-Pr;dolian age as s 1 9 nme nt·, , 

s u 9 9 est sac 0 r rel a t ; 0 n 0 f - t h i s u n<i t w i th the mai n 1 i mes ton e 
. -------------------------------------.----------------------

*Bourque et. al. (1986) have c:alled t1r1s stromatoporofd 
Cl ath rod; c:tyon stylotum stylotum. 
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unit of the 

<l" 

j. . ( 

La k e Ay l mer F Ô rm p t ion. 

• 
" . -, , . 

• 
Other Regions 

" 
Work on the Late Silurian reef~ in northern New 

Brunswick 1s at a preliminary stage, and' correlation between "' 

t h-t s area and the Eastern Townshi p,s 1's ' specu 1 ative. Nobl e 
, , "-

(1985) has described. the informally' named, Laplant'e 
.... 

carbonate unit within the siliciclastic, .-Petit RocDer 
.. 

Forma t 1 on. 

Prido11an. 

Nowlan (1982) dated conodonts in this unit as 

Furthermore, 
1 

, , 

Noble (1985) noted that 

stromatopo~oidS, corals, and brachiopods collect~d from this , 
untt were similar to those found in the Ludlovian-Pridolian 

West Point Formation. 

Near Little Big Wood Pond, Maine, Boucot (1961), 

collected' Eccentricosta 
7 

Protathyr i s sp. from 

jerseye~is, Halysites 
! 

the Sil uri an, Ha rwo 0 d 

sp., and-
\ 

Mountain 

Formation'oEccentricos;a iodicates a Pridolia~ age for t~se 

rocks, and implies a correlation-of the Harwood Mountain , 

Formation with the Lake Aylmer.and L~ke Lamb~on formations 

in the Eastern Townships: 

/ 

( \ 
Discussion of Correlation' 

, 
, 

This study agrees with ,Boucot and Drapeau (1968, p.23) 

that tbe Sargent Bay 'Limestone at Lake Memphremagog i's 

,Ludlovian, and that the limestone's of the 'Lake Aylme'r 

Formation and the Lake Lambton Formation contain fossils 

tbat indicate 

correlations are 

,.., . 
-t u d 1 0 v 1 a n - P r i d~o lia n age.' L ; t hoT 0 9 i c 

.... ~f' 1. 

po S s i b 1 e b et w e e n the' S i 1 uri a ft -De v Q nia n 
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• se que fi é es wi th i n s p e c: i fic: 
. " 

nort~ern Vermont and the 
t;;> 

Terni ~eouata through to 

~ 

regiOnS~hes~, regio.ns, 

E a ste r n T.,o w.n ~ h i P s ; and 

the Gaspe -p~nin!ula. 

i nclude ( l ) 
- " ( 2 ) Lake . 

A'l th oug h 
, 1 • 

correlations J -c:an be made between areas- within eaeh of _th~ a 
(Jr ~ t } 

regions, evidence suggéstive of direct lithologie 

correlation between them is, inconelusive. 

• 

1 

" .. o 

J 

J 

... 

, 
" 
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4. 4. tEe TON 1 C 1 M PLI C AT ION S .0 F U P P ERS 1 LU RIA N SEO 1 MEN i A Ti 0 N & 
\ SiOPE REVERSAL IN THE EASTERN "TOWNSHIPS 

• .1 ~. 

The Silurian belts at Lake Memph:re!f1agog andGCake Aylmer 

are en c" 0 s e d w i th; n fol de d Cam br; a' n - 0 r do vie: ; a n roc k s 0 f 
t _'10 

Tacon1c Orogen. There are no Silurian shelf sediments west .. 
0eake M_emphremagog. The spa1iial. and tempo'ral distr.ibution 

o.f facies has been r~e:onstruct'ed by . lithologie: mapping, 
o .. -

thfn ,ser.tion analy.sis,and identification,of fossils within 
~ -

each fae: i es. At presen:.t , the La,ke Memphremagog a rea has . 
~ "'-' ! ~, 

bas in fàe:ies located between th e craton ànd fo res 1 ope and 

S h e 1 f - pla t f 0 rm .facies to the . eas t • (Fig. 16) •. Th iS 
. 

configuration is the reverse of those deduced for Ludlovian-.. , 

P r i dol i 'a n { t i m e i n the La k e Ay 1 mer (L a v 0 i e , 1 985 ) ,.. and Lac 

des Bai es (L a j 0 je, 'e t • a"., 1 9;' 8) . are as. An und ers tan d i n 9 0 f 

carbonate basin, for e s 1'0 p e , sheJ f margi n, and shelf 

s e d i men t a t ion and Lat le Sil u r. i a n t e c ton i c: sis e s sen t ; a·1 for a 

reconstruc:t~on of paleoenvironments of the Quebe~, Eastern . 
T~wn~hi~s. Three tectonic mode1s are proposed to explain the 

s 1 ope reversal fo r th e Lake Memphremagog area. 

'> -, 
De po si t 1 0 n a ~ Paleoe~vironments 

et 
'1 n th'e La ke Memphre~agog a re a, s a rra s ton f! 

<ft 
and 

c,onglomerate deposition over. th'e Tae:onic une:onformity wa.s 

repl ac:ed in Ludlovian time' by J) fi.ne-grained 
~ 

s i l~ i e: i cl as tic: 
1 

• 

," 

.. 
, 

sedimentation within a shallow epi-continental sea., ~ . , 
" 

Su b s 1 den e: e s u b s e q 'u e nt t 0 • s-h ale ' d e p 0 s ; t ion pro duc e d a 

homoe:l i nal cal careo'us sil tstone ramp and deep-water basi n 
• 

(Fig. 20a). The basin facfes ,is identified by the presence 

• 80 , .. 
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... 

of fin~-grained, distal turbidit~s ~nd the almost complete 

. absence of~ bOdy fO$si,l$. Cr~noïds and small ,brachiopods are 
, 

be)ieved to ba\l.e flourished, in nearst'lorej environments just . ''-, 
p rio r t 0 the end 0 f ' sil i c'i cl as tic s e di men ta t ion 0 n the r am p • 

, 
Skeletal', sand shoals comprised almost exc1usivel,.. 'Of 

. 
crinoids and brachiopods bègan to form on the rampe Some of 

, > • 

thi,s material .was rarely shed to the nor_t_hwest, downslope, 
" 

within turbidity c:urrents and other mass f10w deposits <; 

8 

, formi ng thi n beds of ske\eta1 wac:kestone- and pack stone-
,- -

cal c"a,reni.tes. 

By the Middle of Ludlovian tirne, carbonate sediment.at10n 

replace'd siliciclastic sedime-ntation within the-basin-ramp., 

envi roriment (Fi 9 • 20b) • The 
( 

development of a large, 

pro'gradi ng shoal c:ompl ex formed ~ margi n th-at sepa,rated the 

basin-Slope ~nd s'helf facies .• The basin facies' is 

characteri zed in the Sargent Bay Sync:)jne by ,th;n, 
" 

S I:l a\y 1 i me -m u d s t'o n e s al ter n a tin 9 w; t h , 

calc:areous shaJ es. Allodapic: 'limestones c:omprised of 

m.aterial - deriVed from the shoal fac:ies are common f1f the 
, , , 

lo'wer limestones of the,Sargent Bay ,Sy'nc:line. Turbidific: and 

mass flow deposjts càmm.:only form the.silop,e facies exposeô 
. ,~ 

western shoreline of Lake Mempi'1remagog.-"a1ong the 
~ 

1 

1 f the 

i nter.pretatoi on of some of theo'non-grad'ed pac:kstones as -gra; n' 
, , . 
f19wS is c:orrec:t; the"n'Z'the 'slôpe must have been modl!ra'tely 

f;.. 

" ste e p • Tru e 9 rai n f 1 OW s r e.q u ire a s l 0 P e 0 f 1 el t 0 ~ 0+ d e 9 r ê e s 

ta sustain 'movement, h,owever, densitfy-modified 'grain flows 

cauld occ:ur', over slopes of 9 to 14 degrees (Cook, 19.83). 

Tlle' lower shelf' tiU)its 'consist of crino1dal and 'brar.hiopod· 
".... . . 
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skel'etal packstsnes/and wackestones, -

-<:if ~ --
\ . 

•• 

\ 
\ 

indi'cating that 

.fauna was d"m;Aated by these org~nism.s._ Small patc:h 
. . 

communi t i es Oc om p ris e (j of 

h em i s p h e r i c:-a+ s t r om a top 0 roi d s , 

brac:hiopo<ls, 

-" 
digitate 

and tabul ate and 

an~, 
'~I 

rugose 
\ 

.c:orals - were .establis~ed behind the shoal within a l~goônal!i\ 
: " ., 1\\ 

env'; ro'nment. StrolJ\atoporoid, (Éccl imadic:tyo,l'Ç,'stylotum) and ~ 

smali dig'itate faVOSit~d c;oral .communities~replaced these'~ 
i 

sm'â~11 patc:h comrriunities. ~hythmically bedded lime-mud.s.tones 
( ~ \ 

wi\1~_h 'c:a·lc:areous. s'hale partings exposed only within Quinn 

creek'o' suggest th~~ either this se=ttion repres~]is a. deeper 

~ater en\J.tonment farther out 'into ~the lagoon or portions of 

the s h e 1 f we r e su b j e c t t 0 di f fer e nt; al s' u b s ide n ce. Pat c: h 

reef c:ommunities,within the lOIYally deeper portions of the 

shelf were subSequently drowned and c:overed with cteeper' 
, 

water, fine grained sediments. 

Fluviatile congl~merate se~entation. 

Lime Ridge-Marbleton areas pro cee d e. d 1 n the La k e Ay l mer, 

wh~le at Lake MempHremagq,g the Sargent Bay Li.mest~one was 
~ 

~ e i n g de po s i t e d • A 't hic: k c 1 as tic s e d i m.e.n t a r y 
~- , i - ' 

package in the 
.... , 

La k e , Ay 1 mer are a s u 9 9 est shi 9 h ers u b s ide n ce _f a tes than at 

Lake Memphremagog. ~~v~ronment; of depositian at 
\ ' 

Memphremagog and Lime ~rbleton 'we~e_ siJt\~lar b'y 

end' of Ludlovi~n' ti"2.e when largely sil'lcic:lasti.C:s 

La~e 

the 

and 

c:arbonatés were deposited (Fig. 20C). The Upper Calc:areous 

. Sil t st 0 n e a f\ d the 1 0 w e r, ma; n,li mes ton e uni t a r è i nt e r pre t e d . , . 
as foréslope deposits. Mass,flow deposits l are common and 

J 

c:ontain reefal biocl-astic: debris a,long with large ,framestone 
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, 
" 

and calcarenite bloc:ks.· Although a reef 

ob'ser'ved, one iS.inPerred f.o"r both(tne Lake 

Li meR i dg e - Mar b l e.t 0 n are a s a t th i s t i rrre-J'(, 

ma rgi n was 
1 

not 

Me~rgOg and 

/" 

St ab i l i z a t ion 0 f s (J b s ide n c: e ; n ,t h e Li me. Ri dg e - Mar b 1 et 0 n 

" area during Pridolian time resulted in largely c:arbonate 
-
s e d i men t a t ion . ( F i ~ • 2 ad) • Su b s e q u'e n t l Y , the' bac k - r e e f wa s . . 
inhabited by small hemispherical stromatQporoids and to. a 

t , 
J es s e r ex te nt, d \.g i ta tes t rom a t ô p (! r id san d cor al s.', We l l 

(~ 

bedded 
• 

limestones with numer.ous c:orals, crinoid oss1cles, 

." and i n s ; tus t rom a top 0 roi d s cha ra c ter i z e s 1:1 e l f de p 0 s i t s 
\ 

within' a bac:k-reef,', lag~?n environment. 4 Re-established 
, 

instability and subsidence, arrested carbonate- sediment'ation 

and returned the area to c'a 1 car e 0 us, s;'l iciclastic 
. , 

conditions t'hat .continued on tnto the~Devonian. 

, 
Tectonic Models 

Model A 

The", first"model en~isages'}the Connecticut Val 1 ey-Gaspe 

Trough '(Synclinorium) as a zone of major strik~-slip 
4 ~ ~ 

faulting (cf. Bradley, 1983; ~nd Bedard, 1985). The present 
, 

'. 1 

fac:ies configur_afion!at ~ake Memphremagog is simflar·to that 

of a n a s ~m me tri c. ~ as i n wh i ch, a ~ cor d i n 9 t 0 th i s ma de 1 1 s a 
, 
pull-apart that deve,loped in response ta dext·,cal strike-s11p . 

mavement.·, Deve10pment of this basin would result in initial 
" . 

subsidence and the uplift of iow lying highla·nds ta the ~ 

no~thwest . fOrmi.n~ ;. nQrma[ fau.1-t-sr.arp along the 

northwestern margin pf the 'basin (Fig. 21a). The Peasley 
, <. 

~ a n ~ Con 9 1 o.m e rat ~ (s and s tan e ), d e po s'1 t e d w j t h in, the n 0 r the r Il 
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_'10_ .. 

J 

\ 

1 

part? of th~s bas1n, 

along a margin of 

. , 

" 
i s s imi 1 ar to. sandstone debri s' f1~ 

-'" - . 
a st ri ke-s1 i p orogeni c bas i n on the 

\ 

Herc:ynian Canta'bri,an belt in Northern Spain tReadin-g, 1975'). 

• Cal c: are 0 U s sil t st 0 n e san d s h a 1 ès, der W d f rom: a sou the as ter n 
~ 0 ..,.,-.. , , 

land source formed mass-flaw deposits on the slope b~rderlng • .. 
a southeastern carbonate pl atform (Fig. 20A-C). ,The Lake 

Ay 1 me r - s y n cl, i ne would represent the northeastern portion of r 
the pull-apart basin. . , 

'.t' Mitchell and . Reading (1978) has desc:ribed the 

cha ra c ter i st i cs 0 f t-r ans fa rm st r i k e - s 1 i p - rel a te d; bas i n sas 

(1) rapid", de-~OSition 9,ivin1 great. local thi.cknesses of 

\ 

sediments, (2) up1 ift and erosion leading to deve10pment of _1 

'-
U n c a n f 0 rm ~ t i es, i n r. los e pro x ·i mit Y t 0 s u b s i d ivn 9 s e d i men t a r y 

basins, ( 3 ) lateral variation iQ facies, (4) simultaneoys@ .. -
development of ~h ex.tensi anal and compressi onal tectoni cs 

. 
i n ne a r b y are as, ·a n d (5) spa r sei 9 n e 0 usa c t i vit y. Su b s ide ri c e 

in the Lake Aylmer b;sin is c:onsiderG to have "been more 
. 

rap1d than the Lake Memphrema~og ,basin. Both basi'ns, . ' 
however, 1 ar.k the th.i ck sedimentary sequences (up to 30bOm 

, t h 1 c: k, Mit che' 1 and Rea d i n g, 1 9 7 8) u sua 1 1 Y d e.s cri b e d . for suc n 
bas; ns. Upl i~t due to compres-si.on has pr;oduced hfghl and.s on 

either -side of the bas i ri ( Fig s • 2 DA - C ) • th e 

erasion of these highlands w~! responsible for 

material into the adjacent basin. Simultaneous 

s'ubsequent 
1 

shedding 
1 

of r.alcareous siltstones. turbtdites, alladapi'c ~i'm'estones, , " . 
shoals, re,fs within bath b~~1ns shows undoubtably, the .' . 
pre sen c e 0 fla ter a 1 var i a t i CI n s i 1\ f a cie s • '1 g n ~ 0 u s roc: k s are .. 
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prese~ in both Lake Memphremagog and Lake "Aylmer areas, 

however, 1 ittl e work has' been done on t.hem. 

.1 

Model B 

The secd"nd model invokes Uppfter Silurïan extén'sion of 
. 

the . Tac 0 n i c bas em e nt wh i c h pro duc e d b l 0 c k. f a u 1 tin 9 • A 

~.rb.onqt'e 

de'v e 1 oped 

and 
" 

sil -ft'\: i c: 1 as tic: r a~ p a fil d s h el f - plat fo rm 

sÛb~Jing half-southeastern face of a . . . 
9 rab e n st ru ct ure a t L'a k e M e-m ph rem a 9 0 9 (F i 9 • 2 1 b ) • 

'1> 
Init1~1 

, . . 
subsidence 

t 
in the Wenloc:kian-Ludlo~ian would be greater 1 n 

the .". ·northwe st' formi ng a bas i n wh ere éonglomerates, 
. 

sandstones and mass flows would be shed from'J steep 
( 

fault 

sc a r pin t 0 the bas i,n. S l 'Owe r s u,b s j den ce wb u 1 doc c urt 0 the. 
J ~ 

southeast allowing a large prograding càrbonate shoal to 

develop during Midd1é.Ludlovian- time. L.a.t.e Ludlovian. time 

wou1d see the erosion of the fault scarp in the Lake Aylmer . 
ci r e a •• A cal car e 0 us, cl n d sil' l c i c 1 as tic r am p" for me don . f 1 u v i a01 . . .. 
conglomerates at Ilime Ridge-MarbJeton. The 1kam'p subsequently' 

evo1v.ed into a carbonate shelf- and slope b,y Prido1ian time. 

upon w~ich pc!tch-reefs deve10ped (Fig. 20~-D). Bourquê and -
,. 

Amyot (19132) and Bourque et. fPl. (1986) have suggested 'a 

similar tectonic setti,ng.for the Late Silurian of the Gaspe. 

~'. 
Model C 

The third, and 1east ,likely model,' attributes the 
.! 

present fa .. cies configurati~n at .. Lake Memphr~mago'i> to majo~ 

Post-Acadian dextral, .str1k~-sliP fautts (Fig. 22). The 
S> 

8~ 
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. Fig ure 2 0 a - d 1 Car t bon s' h 0 win g 

o of d e p 0 s 1 t ; 0' n a 1 h i s t 0 r y for ~ t h~ê ~L a k e 
Memphremagog and Lakè Aylmer areas. '(A) 
Glenbrooke' Formation/,and Ayl, (B) Sargent 
li a y _ L i mes ton e a fi d Ay 1 con 9 1 0 mer a tes and 
sandstone, (C) Upper Calcareous Siltstone 
Ay 2 and Ay 3 , and (0) M 9 in'" l- i mes 1; 0 ne' uni t • / ~ 
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, TECTONIC MODELS 

Pull-apart Basin 

AylJœr 

\~------------~~----~ 

S etting of Bradley (1983) Figure 21a: Tectonic 
'as one possible tectonic setting. 

/ Figure 2lb 

WEST 

SOUTH 

(bl A coneeptual ak.tch ahow1nq horlt 
qrlben atructure. alloe1ated with • 
teeton1cl. Th. aouthlide, Lake remlqcg, 
would have lubaided hatore the northecn side, 
Lake AylNr. Th. arrows auqq.at po.a1ble 
direction ot I.dt .. nt tranaport trom their 
source arell. 
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Figure 22: (A) Orlginal position of 
facies at time of deposition. (B) 
Present positi.on of facies after Post 
Acadian faulting. (C) Illustrati6n 
showing a possible tectonic settlng 
that could be responsible for the 
orlginal dlstr1bution, by showing a basin 
(Connectlcut Valley-~aspe Trough) formed 
as a result of lithospheric flexure in 
response to an advancing Acadian 
deformation front from the eas~. 
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fault wou1.d b";ing" the basin fa-eies into a position northwest 

~f the pl atform 'facies. sed.iment'à-jion woul d have proceeded 

dur i n 9 the Si' 1 ur 1a n t i me 'on a sou the as t e·r n f a ci n 9 s 1 0 p,e 

bordering a foreland basin. 

Evidence for Post-Acad'ian strike-slip movement in the 

Taconic basement has not be~o doeumented for th,e area. 

Furthermpre, 
J 

rocks at 

structriral obsérvations in the Silurian cover 
'- ,1 

Lake Memphrèmagog showed only evidence'~ of 

compressional tectonics. 'Perhaps future work by .struGtural 
, . " . '-'" 

geologlsts may' provide evidenc~, for th1s hypothes1s. 

• . , 

" 

, , 
4' • 

1 
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CHAPTER 5 - PALEONTOLOGY. , r 

Introduction , 
Fossils collecfed ft'om Lake Memphremago.g and Lime Ridge-

• 
J ~ , 

Marbteton areas are described here. 1t1though the 

preservat'ion of sorne fossils is exc:ellent,· most 'rjinge from 

poo r t 0 9 0 0 d • Ho w we 1 1 a f 0 S sil i s pre s e r v e d a pp e ars t 0 

depend on the foss~i.1 ,type. For exallJpl e, most coral sare 

moderately to well preserved, .. and yet the stromatoporoids , ~ 

C:Qllected from '\-he same unit commonly show (i)nl~ 
'-~ 

ghosts of 

the original struc:ture. 0 Units within the Lake Memphremagog 

area are sparsely f.Q,ssiliferous. Consequently, the paucity 

of fossilS combined with selective preservation made 

identification of ... speclmens beyo nd the 
.. . 

generl c l eve l 

i m po s si b 1 e at Lake Memp~rem~gog. Good preservation and a 

greater number of fossi'ls allowed sorne specimens to be 

ide n t'i fie d a t fe s p' e cie's lev e lin the mai n 1 i mes ton e uni t -
--;, 

of th~ 'Lake Aylmer formation in"the ;'ime.., Ridge-Marb.letoft' 

area. For these reaso~ma~y specimens listed in the fossil 

1 i st are no t des c r i;b e d he r e • 

The systematic paleontology has been ~reatly simpli~ied, 
~ 

i n.rder that the presentation be kept succ..inct. Mucfir., of the 

sy"f"ymy has been 1 eft. out, and the read'er i s referred ta 

putt s h e d s y n 0 n.ymy 1 i st s men t ion e d i n th. e t ~ x t • Al l f 0 s sil s 

desr.ribed in the text are stored at Mc:Gill University. 

Sample numb~rs refer to thin s~ct~ons'., ~e l~calities and_"'~J 
~tratigraphic position ar'e listed in .App·endix A. Many thin ~ 
.sections tontain more than one fos..sil specimen • 

~., ' • • 1'.'1< -_ ....... 
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• q Phylum Brachiopoda O~meril, 1806 

Order Pentameri~a Schuchert & Cooper. 1931 

Suborder Pentamero1de"a Schuchert & Cooper, 1931 " 

Superfamily Pentameracea M'Coy; 1844 

Family f»entamer1dae M'Coy. 1844 

Subfamily Pentamerinae M'Coy, 1844 

Genus Ki rkidium Amsden, Bouc:ot & Johnson, 1967 

'S u b 9 en u sKi r k i di um Bou co tan d Jo h n son, 1979 

Pl. IX; figs. I-L. 

Description: The shape of the shell is presumed ta have been, 
"'" 

é1ongate, as suggested by the f1 at'tened sides, of the' ~hel1s 

shown in sketches 12 t'0.15 (Fig. 23); pedic 1e valve strongly 

conve~ (sketches 19 through 26, Fig. 23), beak of pedicle 

val v e ex t end s b ey and . the b ra chi a 1 val ve, and i s ho 0 k e d 
. 

'(sketc.h 23, Fig. 23); strong radial r.os.tae; spondy1ium 
.. 

supported by a long, high median septum; brachial valve 

contains two paral1e1 rads serviryg as brachiophores. runrring 
. 

the 1ength pf tne i~terior of the valve. 

Discussion: Sketches 4, and 8 through l'l, show a br'Oad 
~ 

resemblance to Figure 5a of Conchidium sketc~ed from the 
.,. 

Trea't i se of Invertebrate. Pa 1 eon~ ogy (1965), a nCl ~ketr.h 17 

and 5e. Amsden et. al: (1967) have distinguishe,d Kirkid1um 

from Conchidium on the basis of their br~r.hial valve 
-

structurel and the reader is referred to Amsden ~t. al. 

(1967) ~nd to B.oucot and Johnson (1979) for a more detailed 

analytical des"c ri pt ion. Bourque (1977) ide n t.i f i 'e d two 
( 

, . 
,different 

. .'-
species of the genus, Kirk i di um knighti and 

9~ • 

... 
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'K1rkid1um aff. K. knight.i in the Pridolian of the Gaspe. 
~ _ _ t 

K,1 r k i d 1 um k n i g h t i was found wi thi n siltstones ,to fine-
[ . 

9 rai ne d' san d s ton es, an d_ !. a f f. K n i 9 h ,t i ; n \c a 1 car e il ft e san d 

c: a 1 c: i ru d i ~ e-s ~ t h a t h a v e b e e n i n t e, r pre t~ d a sil; n d ; c a t ive 0 f 

higher-energy environments. Secti ons f the"",braC:h; al val ve,s 
, -1 

co11ected' '{rom the drainage ditc:h ne~r. Saint-Adolphe-De-
1 (, 

Dudswe11 were 1He those i11ustrated ;n,Figll"re'l!'l, Plat.e'lO 

of Bourque S'(l977) showing K. aJf. kn;ghti." F:r a detai1~d 
de,c:ription of the rudstone bed see Appendex A~ 

f Mit.riAl ancl Occurrenc:,e: Specimens were coll ec:ted from a bed, 

lying 'within the lower portion of the mail) 1imestone unit 

near Saint-Adol-phe-de-Dudswe1l. Few specimens were collected 
...... 

from the Sargent Bay Limestone 'and the upper calcareous 
~ . ~ 

silt.stone ,in MacPher~on and Quinn creeks' near Lake 
, , 

Memphremagog. Owi ng to the deg ree, of metamorphi sm compl ete 
\Itl 

ext rar.t i on of • specimens was not possible. Several sect ions 

were sketc:hed and compll-a.d in Figure 23 in order that a 

composite of the s'ke leton coul d- be made. , . These brachiopods 
9 

were first ident1fied with,in the'Lake Aylmer Formation by 
-

Petryk (,1985) and c:onfirmed by Boucot (person. commun. to 

, Pet r y k) a s b e i n 9 Kir k i d i um s p. Mo s·t 0 f the s h el 1 ~ are br 0 ken 

disartic:ulated within a sil ty c:al caren; te. '\'e 
1 

surroundi ng sediment hSl:.S the appearan-C:,e of a schist. 
4t " 

'Age: Ludlow' .. Pridolian. 

) ~ 1 

~ c., 
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Figure 23:, Non-serial sections sketched 
f r om the b 1 0 c k s ho w n i n Pla tel X , fig ure s 
1 to L. Number 3 represents a section 
throûgh a brachial valve, and humber ,25 
shows a -section through both val ves. All 
others represent sections through various 
portions of the pedicle valve.. Note t{le 
~imilaritJ between Conchidium (inset) and 

? Kirkidium sp. 
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La rge numbers 

TABU LA TE' CORA~ 

FAVOSITE$ 

o f me a s'Ur em e n t s'a r e 
«) 

essenti.al to 

illustrate adequately a .viable eC'ophenotyp1t; range withtn a 

species (Polan; 1982·after Stel, 1978). Fur;thermore, bec:ause 

me a sur em e nt s suc: h as c: Q ra l 1 i t e- d 1-a m et e r , tabular density, .. 
wall thickness and pore size ar1! cotiside-rE\d a.s,' tnad~quate' 

" . ," 
_ criteria to define s'pe c: i es of FavositE!!, 

assignment may be suspec:t (Polan, 19-8-2). The number of 

specimens col'ected within this study was ver~ lim1~ed, and 

most species are represented by a single \speC:1men. The 

author therefore suggests that the spec;es presented by 

Soucot an~ Drapeau· (1968) be regarded as suspect. 

Consequently, iden~ification of Favo~1tes is not taken 

/ - further than the generi c l eve"l. They are· i nstéad pl ar.ed 1 nto 
..Jf"" • 

groups that exhibit similarities among the parameters 

mentioned above. 

. 
arder Favositida Wedekind, 1937 

siborder Fav'osi~i na wed~ki nd, 1937) 

Superfamily Favositacea Dana, 1846 

Family Favositidae Dana, 1846 

Subfami ly Favositi nae· Dana, 1846 

" , 

, 

Genus Favosites Lamarck, l8lS 

Pls. X - XIX. 
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A. Favos1tes 'P. (Plate X, figures A, B) 

Description: Co ra 11 um fragment, cerioid, 
J .. 

hem i 5 P h e r 1 ca '1; cor a 1 1 i tes ne x a 9 0 na 1 t d i am ete r 

nifn. -1. 58mm; m a x ., = 1 • 9 8m l'P,);' t h i.n - wa 1 1 e d X=O.08mm; 

.,min.-O.06; max.=O.llmm}; rare short II s tu.b.by " spi es; tabu1ae 

cdmplete, thfn and parallel, spacing ~ppro~imate1y'4 per 
l' 

Imm; mural and corner pores, ( , \ 2) 1 to 3 per wafl usually 

showing a diameter of O.20mm (n=12; min.=O.13; fmax.=O.23}, 
); .. 

pore pl ates common .• Materi al : one specimen. coll-ected, 

sample number MBS-IA,B. 
1 ~, 

B Favos1tes 'sp. 

Description: 
~ 

h em i s e h e r i cal ; 

(Plate X, figures C, D) 

Corallum fragment, 

corall ites, polygonal, 

çeri oid, . probably 

with a diameter of 

1.05mm (n=14; mi n.=O.85mm; màx:=1.'9mm)'; thin-walled ( 

'r.ontaining .~··s;ngl·e mural 'pore, d;ameter~19m~ Cn=13; 

min.=O.13mm;" max.=O.2!"m); numerous spines .... developed in 

mature corallitesl; tabula~ are compl~te, straightL.> and 

paral1el with 'a spacing of 2 per Imm. Material: One specimen 
1 

.coller.ted, sampl~'number Dom 23A, B. 

- , 
'C Favostties'sp. (Plate XI, figure A) 

Oescription: Corallum hemispherir"1al, c:erioid; coral1ites 
i 0 

'polygonal with "a diaméter- of 1.71mm (n=12; mfn.=1.31mm; 
~ 

max.·~.lOmm); numerous s'pines of moderate length; 'single 

mura' pore, di ameter is ~··O.22mm {n=8; mi~.=.llmm; 

max. -O. 31mm); tabul ae 4re complete, moderate spacing, 2 p~r 

lmm, slightly convex down. 

. - . . 
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1 

Material: One specimen coll ected, sampl e number DQ-IA. . 
Discussion: . 

; 
This 'specimen -was very similar to F;vo·Sites\sp. 

~ ~ . .. 
~ . 

9 rou p B wi th r e s p e c t, t 0 s h a p e 0 f the cor a l l 1 tes, '" s p 1 ne s • and 
\ 1 .'" 

tabulae spacing, Ilut ~he coral·lite's are much larger. 

CD, Favosites SPI 1 

Description: Cora1lum digitate; corallites ~lygonal~ with 
. 

diameter of 1. 35mm (n=8; min.:a L18mm; max.·",1.76mm). long 1n 
.. ' • 1 { 

sectional view,.initial1y subparallel wit'h dorallum axis but' 

r.urve 'gently to i ntersec:t the c:oral1um peri phery at a 
J ,. 

oblique angle; spines present only in • 
corallites; pores absel1 t ;. tabul ae mostly 

• 

per.; phéral 
i 

cam p l et e, 

,sijbparallel, spacing is approximately 2 tabulae per lmm • 
. 

Mat,er1al: On.e specimen coll ected, sampl e number Dom. F2A, B • 
. . 

D1scuss1on: This specimen bears some resemblanr.e to~spec1es 

" C, ex cep t th a t po r e s we r e no t 0 b s e r v e d, and the cor a l l u m 1 s 

digitate. 

, 

E Favos'1tes SPI (Plate XI, figures 8-0; Plate XII~ figures A,B) 
-1 

Description: Corallum hemispherical, c:erioid; coràlJites .... 

polygonal, long" and, 

d i ~m ete ra. 4mm - (n ~ 23 ; - . 
~ 

form a si ngle row wi.th 

co~vex down, c:losely 

s' ~ end ~ r w i t ~m e r o{u s'! mur a 1 s p 1 n ès, 

mln.= O.2mm;. ma\=o.smm); pores rare, 

di ameter of ,O. 3mm; t abul ae compl ete, 
'l 

spa c e d r a n·9 i n 9 f rom 1. 4 t Ô 2. 7 P e r 

Imm. Mater1al: Six specim~ns col1ec:ted, s-ampl e numbers: 

McB2A, B; Mc:BH3, H~, H4; CMR 4A. 

96 



,. 

, 

c 

.... 

.. F Favosites SPI }f. 
( 

.-
·F. sothltlld1cus (Pla~ XIL, figures C,D: 

Oesr.ription: Corallum 
Pla te X 1 II,; fi gu re s' A, B ) 

ce rio id, , t ab u 1 ~ and h em i s p h e r ; cal ; 
," 

r .. ora 11 i tes' hexagonal wi'th a diameter of 2.3mm (n=70; 

min.-l.2mm; max.=3.1mm); short stubby mural spines; pores 

rarely 'present, com~y on'e per wa,ll' rarely two; tabul ae 
1 

compl et,e, widely ~paced, 8 per 6.4mm, and 'strai.qht with 
-t· ~ 

sl tght defl.,~t1on, c'oncave down. Materi al: Four specimen_s 
1\, 

r.ollected,' sampl e numbers: McBIA, QC7, QB6A, CCEMA, Swartz 

f arme 

. 6 Favosites \P. '1'----------
~ 

( Pla t ~ X 1 V, fig ure sA,.,. B ) 
~ . 

Desr.r1pt·1on: Corallum fragment, cerioid, ta.bular growth 

fo rm; cora11 ites polygonal: d.i amete r, . ~l. 28mm (n=15; 

mi n. =0. 94mm; max.=1.4.5mm)," long, slender, straight and 

10 parallel;dtabulae well. spac:ed, .. 5 per 6.4mm; mural and corner 

, 

.. , 
1 

pores, d1..am6ter O.2mm. Materlal: One speC:imef) c:ol1 ec:ted, _01 

sample'number MC'4A, B. Oiscussfon: This specimen is very 

similar 
\ 

d~ f·f-ers 
l ' 
\ 

i n ~ t a,n 9 e nt i al sec t ion t 0 th 0 seo f 
" 

however'j in corall ite size. 

group F, but 

H Favos1tes SPI 
i \ 

APlate XIV, figure C, D; Plate XV, figure 0) 

Discuss1on: Corallum snfall, round, " and dendritic, cerioid 

verging on meaQdroid; corallites polyg9J1al, diameter CY.93mm,-, 
• 

min,.=0.50mm; max.=1.2mm); corn~r pores, s\me $-olenia 
1 

Î short mural 'spines; tabulae poorly preserved, appear 
, . ....,. 

complete and 'paral'lel, .spacing 5 per 3.2mm. Material: Four 

specimens were exami ned, sampl e numbers CEMl, CEM4B. 

.... 
" 
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Superfamiry Pachyporlcae Gerth, 1921 

Family Pachyporidae-Gerth, -1921 

Genus? Clad'opora Hall, 1851 

'Pl. X V; figs. A & B. 

o 

·1 Cl adopora SPI 

Descr,ipt1on: Corallum _~am~se,.)longtllender and c:y11ndr-ical; 

corallites -subrounded to rounded, most are- pear shaped. 

init;ally- parallel with 'axes, but gradually turn to 
J 

;ntersect thë periphery at an oblique angle; walls very 

thick at the peri~e'ry; tabul ae and pores absent. 

Material': MB4H; CEM 1; DQlA, 2-3-Ab,. Bb; LR li....Dom 2-1-A.'-
. 

Age: Si lur-ian-Devonian. 

Su border Alveolitil1a Sokolov, 1950 

Fami 1y Al veol itldae Duncan, 1872 
" 

Subfamily,Alveo'l;tinae Duncan, 1872 

, Î 

,~ Genus:Alveolites Lamarck, 1801 

, .' 

~ . 

';- Pl. X V, fig s. A & C; P'l." X VI; fig s. A'- 0 j Pl. X V 11; Fig '. A. 

• • 

A Al veolites sp., 
1 

DescriptiOn: Corallum small, ~ound, dendr;t1c, meandro1d; 

,corallites polygonal ta sU,brounded, cdral11te diameter 

O.22mm (n=33; min.=O.lSmm; max:=0.35mm); tabulae complete, 

we-ll 
ti-.._ 

spacèi:l, 8 per 1. 6mm J very th;n; walls undul~te 

slightly, some are 1ncomplete giving appearance of sp1nes 1n 

tangential oview, spines absent in t.ross-sectional view. 

Material: Twelve s»ec1mens.examined, CEM-l~ -MB 4A. 

• 
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Age: Upper Snurian-Devonian. " 

B Al veali tes sp. 

Description: Corallum fragment, 
o 

meandroid; c:orallites 

polygonal, subrounded to rounded, slightly c:resc:entric in 

tangentia1 sec:tion, long, slender, and para11e1, bent 

min.=D.61mm; max.=O.97mm); corner and murÇi1 pores form 

single and double rows, pore pla-tes common; ·spines rare in <; 

tangential view, when present they barely rise away from 
1 

wall. Material: Three specimens, sample numbers; D2-1-A, B; 

D2-2-A, B; CMR 5; Marb. CA. 

Age: Uprer Silurian-f}{';onian. 

C ,Al vea1 1 tes sp. 

D1 scu ss~on: 
" 

Coral1um fragment, meandroid; c:oral1ites 

strongly c:rescentri c, 1 arge; spi nes sma 11, extend upwa rds 

f rom .t h e c: 0 n v e x s ide 0 f· wa 1 1 ; tabul ae not observed. 

Material: Two specimens, sample number: MCI2A; MC33. 

Age: Upper Si1urian-Devonian. 

Suborder Halysitina Sokolov, 1947 

Fami 1y Halysitidae Mi l ne-E_dwards & Haime, 1849 

Subfamily Ha1ysitinae Mi1ne-Edwards & Haime, 1849 

Genus Halysites Fisc:her v}ln Waldheim, 1828 

Halys1tes c:atenularia Linnaeus, 1767 

Pl. X V II; F ~g. B. r 

99 ? 
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~Description: Corallum fragment; c:orallites arranged in a 

single, anastomosing chain that join regularly at eveyy 
\.'l): ) 

-
third ta fifth, corallite; small rectangular mesocorallites 

bet.een larger elliptical a~t~coral~; autocorallite~ 
Tong and _ slender, diameter of short axes 0.-80mm (n-l0; 

max.=0.94; min. =0.69mm); tabul ae poorly preserved. commonly 

c:omplete, spar.ing of 15 in 6.4mm. 

Mat e r 1 al: " 0 n 1 y ~ s p e c: i men wa s c: 0 1 l e.c t e d ( MC B L 6) f rom the , 
, 

Upper ca1c:areous siltstone in Mac:Pherson Br 00 k • The 

enc:losing sediment, including the fossil is severely 
~. ~ 

s h e are d • A h. i 9 h d e g r e e 0 f r e c: r y s t a l l i z a t ion h a s r e su) ter i n 

the masking of internal struc:ture of the coral lites. Only 

rec:rystall i zed 'fragments of si ng1 e c:hai ns were c:01l ec:ted 
~ 

o 
f rom Lime Ridge area, and were not inc1uded i n tbe 

" 

descri ption. Sampl e number MC BU. 
C) 

Dis eus s i 07 The s pee i men r ,e sem b les Hal y s i tes 1 a b y r i nt hic a 0 f 

GOldfusy(1826), but the autoc:orallites of H. labyrinthic:a 

are muc:h larger with a slq.>ort diameter between 1. and 1.6mm, 
~ 

and a long diameter between 2.2 and 2.6mm (Buehl r, 1955). 

Age: Silurian. 

Order Aulopori@a Sokolov, 1'947 .. 
Superfami ly Syri ngapor; c:ae de Fromentel, 1861 

Fa mil Y Sy r i n 9 0 P 0 ri d a e de Fr am en tel. 1 861 .0 

Ge nus Sy r ; n g 0 p 0 r ê! Go 1 d fus s, 1826 

Syri ngopora sp. A 

Pl. X V II; fig s. C & 0 • 

J 
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Description: Cora11um fragme,nt; corallites~closely spaced 

and para~ 1e1, 
1 

rarely joined by stolons; tabul arium diameter 
p 

1s 0.5~(n=15; min.=0.57mm;, max."tfl.62mm); walls 0.08mm 

thick (n=10; min.=0.0072mm; ma'x.=O.09mm); 
-r-

tabu1 ae thi n, 

poorly preserved, comp1 ete. l 
-------\,.-- ---

Mater1al: One speci~ c~llected from the Upper 'Ca1careous 
"<l' / 

S11tstone in Quinn Creek. .is poor, and 

.-rec:r-ysta11ization has masked ernal struc:ture in most 
b 

r. 0 r' a 1 1 i t·e s • Cor a 1 1 i t e not measured,' because 

shearing and pulling apart of corallltes is believed to have 

occ:urred. Sampl e riumber QG2. 

D 1 5 r. u s s 1 0" : The s p e r. i men r e s ~m b 1 es Sy r i n go p 0 ra c om p a ct a 
, 

( B ï 1 1 i- n 9 s , 1 8 5 8 ) des cri b e d i n Y 0 u n 9 and N 0 b 1 e ( 1 9 8 7) • 

Comparison wa s made on the bas i s of .t wa 11 thickness, 

tabula~ium diameter, and th;n complete or inc:omp1ete tabulae 

that irregularly surround an axial tube. Young and Noble 

(1987) reporlthat.?. compacta and S. reteformis (Sillings, \", 

..19 58 ) fou n d' ; n no.r the r n New 'B r uns w i c: kan d i n the Gas p e are 

very simi 1 are These autt\prs stress that measur'ements mus~ be 

carefully made in order that individuals are not assigned ta 

"' the wrong speci es. _Accurate measurements are di ffi cul t wi th 

this specimeD, Boucot and Drapeau (1968) report 1. compacta 

from th~ Late Si1ur
j
ian, Pridolian of Dudswell. Young and 

} 
<J 

Noble (1987) report'an age of ~landovery to Late Wenlock for .... 

s . c om p a c: t a and Lat e L 1 and 0 v-e r y tom i d d 1 e We n 1 0 c k , and 

possibly early Ludlow for S. 
.J-

O ra p eau 1 s ((g 6 8) as sig nm en t 0 f the i r 
/ 

i s either incorrect, or i t wou l d 
r 
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to i nclude the Pridol ian.· Until "more specimens can 

and me a sur e d the a '5 sig nm en t 0 f th i s 5 p e c i men t 0 the 

species level shoul d be wi thheld. 

Age: Rock- is of Ludlow to Pridoli age. 

\ " 

, l ' " '1 

Genus Syringopora GO'?fU~5, .1-826 
_ L 

~ Sy r 1 ng ope ra s p. B 

Pl.. XVIII; figs.· A-C. 

/ 
Description: Cora.1-' ttes small, widely spac:ed, approximately 

l.iSmm apart from centre't.o c.entre (n=30; min.=0~63mm; 
~ 

J 

max.=1.'SOmm), rarely in conta'ct, corallites 'lire long, 

par al le' and j 0 iln e d by a , 0 n 9 st 0 1 0 n ; 

o.~omm· (n=3/: min.=0.23mm; 'max.= 

tabularium q i am-et er 

0.41mm); • tabulae 

infundibuliform, c:omplete and c:ommonly surround an ax~ 

tube. r 
Mater1all Two specimens 'were c:ollec:ted, 'one from the Sarge'nt . 

Bay Limestone, the other from the main limestone unit in the 

Lake Aylmer Formation near Saint-Adolphè--de-Dudswell. Both 
. 

are overgrown by stromatoporO'tds. Rec:rystallization has 

masked i nternaJ..l struc:ture,s.. Sampl e rlumber i s MC23A and CCEM. 

A, B. 

Oiscussion: Coral1ite spaC:ing, diameter. and i nternal 

struc:t~e 

c:ompar.ta 

sections 

suggest a similadty between this spec:ies and S. 

described in Young and Noble (1987). ver~:l 
of S. \r.ompac:ta in Young and Noble (1987, Fig. 6), 

- '7 

however, show c:ommon, short ito-lons between subparallel , 
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cora11ftes unlfke Syri~gopora sp. ,B. This species differs 
\ 

from Syringopora sp. A by having cora11ites 1ess c10se1y 

spaced, with fewer contacts and of smal1er diafeters. 

Syringopora sp. B may in fact be an end member of 
\ 

Sy r i n go p 0 ras p • A, but un t i 1 1 a r 9 e r colle c t ion s are ma d e and 

accurat~ measurements ~ t~ken from better preserved samples 
.... 

these twp are presented here 'as ,sepa'rate spècies. 

Age: Ludlow to Pridoli age • 

Or der He 1.J 01 i t i d à Fr e c: h, 1897 
.(J 

Su b 0 r der He '1 i 01 i tin a F r e c: h, 1 89 7 . ~ 

Superfamily He1101iticae Li ndstrom}t 18~ 
'Fam; 1y Heli 011tidae Li ndstrom, l.a.76 . 

Genus He1101ites Dana, 1846 , 

''Re1101ites sp. cf. H. lavieillenses 

Pl. XIX ;. figs. A-O. 

Description: Cora11um fragment,'spheric:a 1 ; c:ora11ites round, 

diameter 1.1lmm (n=ll; min.=O.94mm; max.=1.31mm). c:ora11ites -... 
)r. 0 n ta i n 1'2 s h 0 r t sep ta 1 spi ne s , cor al 1 i tes pa c: i n g ; s ·\0. 73mm . , 

(n=10; min.=O.32mm; my .. =1. 22mm); tabu1 ae mostly campl ete, 

spac:ed 0.42mm apart; tabulae spines present near 

p'.rlP~ 
Material and ocr.·urence: Samp1 es were coll ected 

r.oral1um 

upper cal.f'areous sOtstone,' ,Lake Memphremagog! where in 

Quinn Creek randomly oriented. fragments of coralla form 

1 ayerst' Specimens were a1so col1ected from the main 

limestone unit of the L'ake Aylmer, Formation. Sample numbers:, 

103 
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CMR3A, B; QB2A, ~; QB5A, B. 
"-
D1scust40n: A specimen was sent to O. Di x on for 

identification. He concluded that the specimen looked very 

mu c h 1 i k e Hel i 0 lit es 1 a vie il 1 en ses (N Q b 1 e and Yo un 9 t 1 984 )' •. 

'". ft has comparable c:orallite size 'and spac:ing, and short. 

septa. 

shows 

Noble and Young (1984) noted that~. lavieillenses .. 
affinities with ~ in~erstinètus and H. sorne 

subtubul atus. \ The species di ffers {rom these b-y havi ng 

narrower c:or,allites, and less regular tabulae. Noble' and 

y 0 u n 9 (1 9 84) r e p 0 r tan age 0 fLa teL 1 nad 0 v e r:y t 0 W e n 1 0 c: k for ~ 

Heliolites lavieillenses. 

"~ Age: Age of rock is Ludloviao-Pridolian • .. 

.. 

RUGOSE CORALS 

, 
~ Order Cysti phyll ida Ni c:hol son, 1889 

-
Family ,Trypl asmatidae Etheridge, 1907 

~ 

Subfami ly Trypl asmati nae Etheri dge t 1907 

Genus Trypl asma Lonsdal et 184~ 

Trypl asma SPI 

Pl. Vl; Fig. N; Pl. XX; Fig. C • 

Description: Cora"l!~ boJh~'-Htary and fascic:ulate. round, 

long,. diameter 6.2mm (n=5; min.=5.?mm; max.=7.5mm); tabulae 

c: omp 1 et e, subparallel t c:losely spac:ed, may intersec:t; 

di ssepinients absent; septa .short, holoc:anthine and 

., 
104 



~~~~~-----------.. 

( 

1 

c, 

r~ac.:nth i ne, g,Zg appearanc.e 

sec t'1 0 n a 1 v i è w • 

trabècu1 ae 

of spinesj 

become free away fro~ the wall 

rejuve~escent rings common in 

Mater{;11: Severa1 sper."imens coll er.ted, samp1 e numbers: MC25; 
<> 

OQ2A, lA; C,EM4B,3A. 

Age: Silurian-Lower Devonian. 

O~der Stauriida Veril1, 18~5 

Suborder Arachnophyll ina Zhavoronkdva, 1972' , 
Family Entelophyl1idae Hill, 1940 

Genus ?Ente·lophyllum Wedekind, 1927 

?Entelophy11um sp. 

Pl. X X; fig-s. A & B. 

Description: Coral1um fragment, 'fascir.ulate; cora11ite , 
diameter 6.6mm; thickened. peripheral1y; maj or septa 

, withdrawn frQm axis; dissepimentarium wide; tabu1 ae domal, 

,-

slightly depressed ~i centre with marginal t~oughs; outer' 

wa 11 absent; internal structure of coral lite poorly 
# 

pres,erved. 

Mater1al: One specimen collectee from the upper calcareous 

siltstone in Mar-Pherson Brook, sampl e number: Me5A, B __ 

Ag e: 'S i 1 uri an; .. 
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STROMATOPOROIOS 

S é ver a 1 st rom a top 0 roi d s we r e colle t: t e d f rom bot h - the .. . 

Sa r 9 e nt B a y L: i mes ton e ~ d the mai n' 1 i mes ton e uni t 0 f the 

Lake Ayl me r Fo rmat ion. 
1 

Fou r genera: Parallelstroma, 

Clathrodictyon, Ecclimadictyon, and possibly Stromatopora 

~ have been identi~ied by C. W. Stearn and described by the 

author. e Two species 'were ident,ffied, based on growth form 

and poorly presèrved internal structure as E •• ~tylotum and 
• 

S. cJarkei stylotum. Ot her st rom a top 0 roi d s r.o 11 er.ted from -
-the Dudswe,ll area by A. ~Pet ry k and identified by C. W. 

Stearn, and ,not de~r.ribed in this study, inr.lude a s~r.oo,d 

species of Parall el stroma, and Clathrodtctyon, 

? Ge rronost roma s p. , and ? Intexodictyon Sorne 

stromatoporoids coller.ted in this study r.oul d not be /' 

identified duè to poor preservation and recrystallizat1on • 
. 

The r.lassification used here \!Jas proposed by Stearn, 1980 • .. 
.. 

Class' Stromatopor01dea Nicholson and Murie, 1879 

Order Clathrodictyida Bogoyavlenskaya, 1969 

Family C1athrodictyidae Kuhn, 1927 

Ge~us C1athrodir.tyon Nicholson and Murie, 1879 
) 

Clathrod1,-tyon sp • 
. 

Pl. X XI; . fig s. A & B. 

Description: Regula.rly 'and ..:losery, spar.ed lam1nae, 

undul ant, approximately 5.4 in Imm; pill ars regul arly and 

c los e 1 y spa c e d, 6. 5 ï n 1 mm, con fin e d toi nt e r 1 am i na r spa ces, 
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most are complete. taper downward, and rounded to subrounded , 

in ta~gential view; astrorhizae not observedj mamelons 

absent. 

Material and occurence: Single specimen col1ected from 

Sa r g e nt B a y Li m,es ton e i n Mac Ph ers 0 n B r 0 0 k • Sam p 1 e n u m ber 

MC29A, B. 

Age: Si1urian. 

Genus Parallel ostroma ,Nest'or, 1966 
\ 

Parallelostroma sp • 
.J , 

Pl. X V III; f, i 9 s. A - C • 

Description: Coenostea laminar, slight1y doma1; very thick 

t i s sue pro duc i n g -sm a 1 1 r 0 und galle rie s; 1.a min a eth i n t 0 ver y 

t,hick, with a spacing of 4 i n 2mm; s po 0 l shaped pillars 

most1y confined' to interlaminar space, but rare1y 

superposed, 2. 7 i n Imm; astrorhizae moderate1y to we 11 

deve1oped • , 
~ 1 

Ma teria 1 and occurrence: One specimen col1ected from the main 

1imestone unit in the Lake Ay1mer FO,rmation,' adjacent to the 

cemetery in Sa i nt-Adol phe-d-e":{fudswel'l. Samp1 e number CCEMA, B. 

Age: Lower Silurian-Midd1e Devonian. 
r-

Family Eccl1mad1ctyon Nestor, 1964 

Eccl imadtctyon sty10tum Parks, 1933 

Pl. XXI;figs. C-D. 

\ 
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Description: Coenostea lami'niir sli,ghtly doma~, latllam1nar-; 

dimensions are apP~~imately 6c:m in height wi th a di ameter 

up ta 15cm; coenoste~omprised of large vert1c:al mamelon 

c:olumns projec:ting upward from a basal layer; mamelons range 

f r om 4 t 0 7 mm i n h e i 9 h t , c: ; r c: u l art 0 e 1 1 i pt 1 cal 1 n 

tangential section, many jo"n to fO,rm c:lusters; internal 

str~c:ture masked by recrystallization • 
• 

Mater1als and occurence: Sdec:imens were c:ollec:ted from the 

upper portion of the main limestone unit near Lime".Ridge and 

from the basal layers of the Sargent Bay Limestone in 

MacPherson and QUinn creeks. Sample numbers: DOMF1A, B, C; 

QC9. 

Age: Lud1ovian-P,ridol ian • 

., 
arder Stromatoporida Stearn, 1980 

Fami ly Stromatoporidae Wi nC:hell, 

Genus Strom~opora Goldfuss, 182'6 

Stromatopora c:l arkei Parks', 1909 

? Stromatopora clarkei dig1tata 

Pl. X X II; f ; 9 s. A & B. 

, . 

';-" . . 
- -, 

Description: Coenostea di 9 i tate,- internal structur~ po or l y , 
preserved; astrorhizae not apparent; i r reg u 1 a r l-y 

\. 
1 am i nae and pillars. 

Mater1al: One speGimen c:ollec:ted (MC ?5). 
~ 

Age: Upper Silurian to (?) Lower Devonian. 

" . 
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ICHNOFOSSIlS 

Ge nus Pl an 0 11 tes Ni c: h 0 1 son, 1873 

Planolites Spa 

Description: Round to el1iptic:al burrows parallel to 'near, 
• ($f " vertic:al with bedding plan~, 2mm in diametér; tubes usually 

str~ight to slightly c:urved, 
• 

rar~ly branching; rarely 

radiate from a central tube that parallels bedding; sediment , 

i nfill·l ighter than su~roundi ng sediment, i nternal structure 

1 ac:k i ng. 

Material and oc,r.urance: Commonly found in the lak-e 

Memphremagog area within well bedded calc:areous shales. 

Genus Chondrites von Sternberg, 1833 , 
~ 

Chondrites Spa 

) 

Description: Round to elliptical bur,rows, 2mm in diameter,r 

parallel with bedding; lighter in c:olour th an surrounding 

c:alc:ar'eous shale; mater'ial within burrows com~only the same 

as the overlying unit. 

'ater1al and occ:urence: .Found only 'in the Sa,rgent .Bay 

Syncline where it oc:c:urs within turbidite units • 

. . 

" 
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APPENOIX A " ' 

GLENBROOKE CREEK SECTION 

, 
The section began on the nort'hwest sh1e of the foot br1dge. 13. am from }he ,.... . 

shgr~e1 i ne of Sargent Bay where G1 enbrooke Creek erlters the bay. - . The sect:t on was 
l ' ri' • 

measured wi th a tape and brunten compa.ss. > G1 enbrooke Creek conta1 ns the type 
, ., 

sect i on for the, G1 enbrooke Fonnat i on and' Sa'r~nt Bay Limestone" Refer to map. 
<'1 

shown in Figure 7. 

THAVERSE NO.' 
f 

1 and 2 
""" 

DESCRIPTION 

Glenbrooke Formation. Most1y 

covered section. Non-r.alcareous 

to slightly calr.areous shale. 

Râre discontinuous 1enses of 
.) 

calcareous siltstone, interiors 

appear maSSlve, dimensi<.>ns 3 •. 5 x' 

8c:m.' Olscontinuoûs lieds""of 

'massive non-calc:are9us siltstone 

(may b~ dolomitic:), length fram-
, t ) 

less than fm to severa] metres. 

Lime c:ontent inc:reases up sec:tion. 

Thin.bed: of calc:areous si1tston~ 

dominate the upper half of the 

traverse. 
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3, 4, 5, 6, 
1 

ahO 7. 
1 

.. . . .. -_. _ .... ;- -- ."""\?., .... ~ .... _. 

\ 
] 

• 
Section ~ered in 'many places. 

I~t~rbedded~r.ar~;us siltstone 

and ~lightly calr.areous shale • 

. Shal es usually occur as parti ngs 

separating beds of calcareous silt: 

stone. Silt~tone beds range in 

" thi ckness from 21to 50cm, w.i th an 

average thickness of 20cm increasing 

8 and 9. 

. 

up section to 50cm. 
\ 

• 
This section is characterized by 

beds ot beige dO~ltic s;ltstone , , 

interbeddeq with brown-grey cal car­

• eous siltstone and shale partings, 

The 4cm thick dolomitic layers 

resist weatherlng and fonn dlstlnct 
1 

paral1el ridges. On fresh surface 

the- dolomitir. siltstones show simH'ar 
• colour and grain size. Up section 

the r'dges become more prom; nent, 

thicker and :losely spaced within 

groups. The distance between groups 
; 

averages 70r.m., Nodules of d,olomitic 

siltstone ,commonly occur between 

the 'ridges. 

.Ul 
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o 10, 11, 12 -and 13. 

, 

14 and 15. 

ft 

16, 17, 18, 
~ 

.. 
Sargent 8'ay Llmestone; First 2m 

are c:overed section. ,Mass ive 

blue-grey, finely c:rystalline 

limestone (lime m~dstone). 

C1eavage .paral1el with bedding. 

Beds, 3-5cm thick, of lim~ 
~ 

mudstone are separated by shal e 

partings. 

Tightly fOlded, and thin bedded 

(3-5c:m), blue-grey 1 ime mudstone. 
u 

Beige ps~udonodules of fine dolomitir. 

slltstone are elliptica1 with 10ng 

axes parallel with bedding. Lobes 

of do 1 omit 1 c: sil ts tone· common 1 y 
~, 0 ~ 

extend outwards from the pseuaonodule. 

Stylolites are r.ommonly orthogonal to 

~edding. This section is considered as 

411 

30 

the centre of the Sargent Bay Sync:line: -, 

Interbedded bl ue-grey, sha ly mudstone, 80 . 
19, 20, 21, dolomitir. si1tstone, graded and non-

22, and 23. graded c:alc:arenities. Approximately 
\ 

" sixt Y beds were- c:ounted, however, sorne 

portlons,of th<e sec:tion were poorly 
, 
• 

~xposed, and therefore the exar.t ' 
" 

112 
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J 
24 and 25. 

26, 27, 2B 

29, 30, 31, 

and 32. 

0 

number ~f beds 15 not known. The 

graded and non-graded c:alc:areOltes are 

concentrated ln the IQwer ~5m of the 

sec:t i on. Si tt,stone pseudonodul es 
... \ -. 

11 e wi th in the top 1 Omo of the sec:t ion. 
\) 

The c:a1carenites usually forro ltÇin 

beds 10-20c:m thic:k, but rarely ln 

disc:ontinuous 1enses. Grad1ng is 

towa rds the ea st. 

, 
1";, 

Glenbrooke Formatfon. Turb1dlt1C: -. 
l'imestones and c:alc:areous siltstone. 

8 

1>.. 

The latter tOrro1 ng more than 75% of ":> 

the section. The mudstones exh1b1t 

burrows slmll ar to Chondr1 tes. 

Cross laminat"rons lndH:at-e that up 

is to the east. 

Mq.ssive calcareous siltstone 60 

sha1e partlngs. 
" 

Orange-ru st 

weathered surf ac:e, 9 reenl sh-grey 
, . 

fresh surface. ,wealëgered s urfac:e 

c:ommonly pltted along Col eavage 

planes. Unit bec:omes more shaly 
• c , 

\ 
towards bottom of section. 

.. 
'. 
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33 to road. Ma ss lVe non-c:a 1 c:areou s s 1 ate • Most 

of the sec:tion is r.overed, however, 

it 1S presumed ta be aIl sI ate. 

IJ 

" 

• 

Li 

\ ) 1 

,.. 
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GLENBROOKE ROAD SECTION 

fhe section was s~arted 406m east of the j unctl on .between G1 enbrooke Road 
\ 

~ 

and the cottage roa? to Nowl ton Landi ng, at the fi rst appearanc:e of the Peasl ey 

Pond Cong1omerate. The sec:t 1 on was measured wi th a tape from west to east. 

TRAVE~SE NO. 

1. 

2. 

3. ' 

4. 

DE SCR 1 PT ION THICKNESS (m) 

Peasl ey Pond Cong1omerate. Massive, 22.12 

medium to find grained, well sarted 

quartz sandstone. Fresh and weathered 

surfac:e are green. The quartz grai ns 

are wé 11 rounded. 

Covered sec:tlon. 

G1 enbroake Far Int.erbedded 

sil ts tone, 1 c:areaus ~ il t-
• 

stone and rare1y, 1 imest e. Units 

become sil t i er and more mass i ve ta the 

east.· E11iptio-al burrows para11el with 

bedding were observed in the sha1es. 

Furthenmore, si1tstane lenses (2 to 6c:m) 

within the shale show cross laminations. 

45.82 

22.06 

Two metres of a weIl ta moderate1y 2.0 

sorted, fi ne grai ned quartz sandstone~ c::::---
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5. 

1 

4 6. 

/ 7. 

Ai 

8. 

j
r------- '-~ 

9. 
o 

o 

~-------..--,--------------------

, 

Grai ns ar.e rounded wi thi n a very fi ne 

green c:oloured matrix. Unit very si.milar 

to Peasley PlI!nd. fonglomerate. 

Glenbrooke FormatlOn. Same descri pt ion 

as in transver'se number 3. 

_cover( secti~n. 
( 

Syg.ent Bay l1mestone. Thl n beds 

(less than 6c:m) of blue-grey., shaly 

11me~tone and c:alcareous siltstone . ,....... 

\ interbedded with very thin beds of 
"-

c:alcareous shale. Ell1ptlcal burrows 

parai lei ~h bedding were observe~ 

(probably Chondrltes). I<eter to 

Plate l, Fi gure A. 

Covered sect 1 on. 

1sargent Bay Limesto~. Interbedded 

shaly l imeston~rar~calc:areous 
siltstones and c:alr.areous shales. 

Thin ~isc:ontinuous beds (less than lOc:m 

thlCk) of blue c:alcarenite were also 

noted. These beds are i nterpreted as 

39. 14 

66.36 

37.92 
Il 

142.20 

72.68 

, 
" 

\. 
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10. 

11. 

12. 

13. 

-14. 

c 

-/ 
, . 

al10dapic units in the Lower Sargent 

Bay Limestone. 

- ,\..:~! 

Interbedded calcareous shales and 

shaly 11mestones. Cleavage refraction -

1s ObViO~ (See Plate l, Fig. B). 

Approximately 70 beds were counted, 

wi th th1cknesses ranging fram 10 to 

,80c:m. These uni ts are c:ons idered as 

turbidites 

Covered sec:t l on. 

Gl enbrooke Format l on. Ca 1 careous 

siltstones interbedded with shales. 

Cross laminations were ~ommon. A 

bro\tKl dolomitic unit shows that units 

in this outc:rop are intensely folded • 
... 

Mullion structures are also common. 

See Pl. 1, fi gures C & o. 

Covered sec:t ion. 

Calc:aréous shale and slltstone 

beds wi'th th,icknes'Ses up to 40cm. 
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15. 

.. 16. 

r' 17. 

1 18. 

r 

o 

Covered secti on. 

Interbedded non-calcareous shale 

and sil tstone units with -r:~ous 
siltston~s and shales. Cross ~ ~,. 

~ 

l ami nat ions are Rr~sent in the 

siltstones. See Pl ate. l , Fi gure 

E. 
'{, 

Covered sect l on. 

A smal1 outcrop of shaly l imestone 

be_ found in TO\\fl 
.~ 

can the of Austl n 

(Bo 1 ton-Est) on the southeast corner 

of the intersection of Glenbrooke 

Ro~d and the road "ta Abbey-St-BenOl t-

du-Lac •. 
)..,. 
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MACPHERSON BROOK. SECTION 

The s~ction began on the west side of the bridge and was measured from east 

to west by tape and brunten c:ompass towards MacPherson Bay. The brook a 1 sa , 

contains the type section for the Upper Calcareous Siltstone unit. 

TRAVEHSE NO. OESCQ 1 PT! ON THICKNESS (m) FOSSIL & SAMPLE ,. 

1, 2, 3. 4, Upper Çalc:areous Siltstone. 

and 5. Well sheared and folded 

calcareous siltstone. Crinoidal 

debris (mostly ossicles) is 

Ubtiuitous; A tabulale c:oral 

(Favosites sp. G) and a c:olonial 

rugose cOjal (Entelopnyllum sp.) 

were collec:ted from a series of 

fo 1 ded beds about 20rn i nto the 
) 

sectioQ. These folds are regarded 

as the "centre of a smal1 sync:11ne. 

Several highly silicified alv:eolited 

c:orals were found forming nodules 

within the siltstone. 

6, 7, and 8. Sargent Bay L imestone. The 

first Sm r.onsists of wac:kestone 

and crinoidal grainstone. Small 

dlSCOr:ltinuous lenses (5 x "l'CMl) of.., 

119 

60 Favosites sp. G 

Sample Mc4 

Entelophyllum sp. 

Sampl e Mc5 

16 

Alveolltes sp. c 

Samp 1 e Mc 12 

Halysites 

catenularia 

Mc:Bl:6 

Trypl asma sp. 

Mc:25 

Ki rkidium sp. 

Mc25 

. 
~. 



9. 

9. 

10. 

10. 

o 

bioc.lastic. debris (r.rinoids, digitate 

stromatoporoids, c.ora l sand -brac.hi opods'f 

were observed in the south side of 

the brook ovetlYing a blue-grey 

c.rinoidal pac.kstone bed. Most 

of the sec.tion is poorly exposed. 

Glenbrooke Formation. Nodular ~ 25 

c.a)c.areous siltstone, shaly in 

ser.tl0ns. 

Covered sect ion. 14 

Calc.areous siltstone, maybe 8 

nodul ar. 

Sargent Bay Limestone. Blue-grey 

c.rystalline par.kstone-wac.kestone. 

120 

St romatopora 

c.larkei d1sitata 

Mr.25, Mr.B12 , 

Er.c.l imddic.t:l0n 

Stylotum 
~ 

(no sampI e 

c:o 11 ec.ted) 

Syri ngopora sp. 
0 

Mr.23 

Clathrodic:tyon sp. 

Mc:29 

Crinoids 

Crinoids 

Crinoids 



( 11. 

12. 

13. 

14. 

15. 

c 

Upper Calcarèous 5iltstone. 

}\lveol ited coral s (although no 

sampI ~ was coll ected) were observed. 

Largely r.overed section, but a 

calcareous siltstone is presumed. 

~ 

Calcareous slltsone. 

Covered section. 

Gl enbrooke Formation. SI ate . 

member. Massive non-calcareous 

slate, mostly covere~ sectlon 

ttowards MacPherson Bay. 

~ 121 

5 

15 

115 ' 

lOm 

Alveolites sp. 

Crinoids 

Ra re Cri noi ds 

Rare Crinoids 

End of sect ion 



b. 
V 

c 

QUINN CREEK SECTIUN 
Gi' 

\ 

Tije section was started at the contact between the Ordovician basement and 
, 

J, 

Sil uri an cover, approximately 455m, west of the road. A tape and brunten. 
\ 

compass were used to measure the sec:t ibn from east· to west. Note: Beddi ng was 

extremely diffic:ult to iden~ify, consequently only thic:knesses of whole units 

are gi ve"n un 1 ess otbèrwi se stated. 

TJ{AVERS~ NU. D1SCRI PTIUN 

Glenbrooke Formation. 

TH 1 CKNES5-'" (m) 

1. Calc:areous 

siJtstone, nodular. Nodules are 

probably boudins of former beds. 

, 

2. Sargent Bay Llmestone~ Blue-Grey 

shaly mudstone, and ·~C:kst~ne. 
o 

3. Upper Calc:areous Siltstone. 

" 

Cal c:areous sj ltstone i nterbedded 

with blue-grey ske}etal grainstone-
• pac:kstone. The grainstone-pac:~stone 

• 
beds are often segmented formi n9 

boudins. These grainstones and 

pac:kstones are interpreted as 

~> allodapir. units. Numerous, r~domly 

oriented r.orallums of Heliolites sp. ____ 1) 

cf. H. lavieillenses were found in 

122 

15 

lU 

24 

.., 

FUSSIL & SAMPLE 1. 

Favosites (no 

samples c:ollec:ted) 

c:r1n01ds 

b1oc:lastic: and 

cri ~o i da l debri s 

Halls1tes sp. 

(no sampl e 

collec:ted) 

He 11 011 tes sp • 

Q~2, QI:S3 

Sl:r1n~0~ora sp. A 

QC2 

Ki rkid1um.Sp. 

see" p. V, Fig. J. 



( 

... 

. 4. 

5. 

6; 

7. 

8. 

( 

~ 
9. 

--( 

• ,< 

this section. Extractlon was 

impossible for most and would need 

a power saw. Specimen of the brachiopod 
.. 

Kirkidium was found in several of the 

~tone'boudins. 
\ 

Sargent Bay Llmestone. As in 
(1 

Traverse number 2. 

Glenbrooke Formation. Calcareous 

siltstone and shale partings, beds 

up to lm thlCk. 

) 0 

~1 ate. Mtssive nQn calcareous to 
, ~ 

weakly r.alcareous slate and siltstone. 

30 

~ 
15 

M,aSSlVO. Non-fOSS1I~caroous 45 

sil ts tone. 

Thinly bedded ca 1 ca reous sil tstone. 15 
1 

Sma 1 l, irregular, brown fragments may 
~ 

infact be highly deformed corals. 

Crinoids are common • ... 

Sargent Bay Limestone. As in ,6 

traverse number 2~ 

)-
123 

Cri noidal debri s 

Favosites sp. 

(no sampl e 

col1ected) 
... 

"" Crinoids 

tir \ 



D 10. , 

11. 

e .", 

\ 
12. 

o , \ 

.. 

• 

upper'Calcaerous Siltstone. 

Calcareous siltstone with 

c:rinoidal debri s. and coral s. 

(" 

...... 

Sargent Bay Limestone. B) ue-
\ 

grey i ime mudstooe. Mudstone . / 

1 ami nated. with the laminations 

pers i st i ng in lime-green n~dule). 

The unit lS shaly with shale partings 

separat 1 ng the 1 ime mudstone beds. 

~ 

Sargent Bay Limestone. Largely .. 
fol ded . rythmi cally bed~ed l1me 

mudstone.There are a great number 

of small favosit1d corals within the 

nose of thé folds. Upper units contain 

fragments of the stromdtoporoid 

Ecclim~di~tyon"'istylotum in a lime 

mudstone gi vi ng ~he roc:.k a bi oturbated 

appearance. ~ 

Uppef calcareous siltston~. Boudins 

of a skelet~l packstone separated 

by calcareous siltstone. Rock is well 

sheared 

124 

33 

13 

75 

Syri ngopora sp •. 

(coulet not be 

extrar.ted) and 

cri noids 

No fossi 1 s 

~' 

Favosites sp. F 

cf. F. 

90th Land i c:.us 

QC7, QB6 

Ecc.l1madictyon ~ 

Stylotum 

QC 9 

.. 
/Sample QB9 

$ 

, . ~ 
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APPENDIX B 

KIRKIOIUM RUDSTONE, SAINT-ADOLPHE-DE-DUDSWELL 

Pentameran brachi opods cGmmon 1 Y found 

pos1tion, that 1s witn articulated shells 

position, umboes down,) provide éxcellent oppor:tunities for 

stud1es in population dynamics, ecological succession and 

replacement (JohnSon, 

largeJy d1sarticul clted 

1977; and ZelgLer et. al., 1966),. Can 
1 • 

1 

and f ra g'm en t e d pen t am e ra n s h e 1 1 5 
op , 

provide useful information to the above ment,ioned studies? .. 
, A 1 t,h 0 u 9 h the Kir k i d i u m ru d s ton e r e ~ r e sen t sac 0 qui na, 

cpriclusions can still be made, regarding (1)-< population 

)maturity, and (2) paJeoecology. However, such conclusions 
J '/<' 

can be made only after the effects of ~s"t" mortem transport 
, 

and deposition are taken into account. 

The 

Materials and Occurrence ,... 

rudsto'ne bed is locJt~d 2.5 km due north of 
~ 

Saint-

_,Ado1phe ... Oe-Dudswe1l within -a sma11 drainage ditch. This 

locality was first dlscovered(by Petryk (1986). The bed is 

approx;imately 1.4 m thick, 
, 

dips at 73 degrees to the south, 
fit 

and 15 com,prised of severa1 Jayers, of brachiopod cQ.qu,ina 
%, 

separated by a few centimeters of buff cOloured 'r.alcareous 
1 1 " 

siltstone. The enclosing sediment within each layer is 
--- - \ 

largely made up of fine silt carbonate and minor sil ica. 

Common arnongst the she11s,' \re fragme~ts of Favosites sp. 

and Heliolites cf. H. laviei1lenses. The non-articulated 

s)e1lS ar~ not considered to be now in grdwUh position and 

125 

.. 



o 

( 

the orientation of the "shells is random. The majoritl of 

valves are pedicle valves~ No valve was found completely 
{ ... . 

intact. The line of breakage .c:ommonly oc:r.urs anteri,or of the 
1 . . 

median septa ~nd spondyllum.' Due to metamorphism. in whic:h 
, 

the rock has taken on a schist-like appearanc:e. complete 

extractlon of specimehs was impossible. 
o 

Thln beds of crinoldal pac:kst9ne alternating with 
" .. 

c:alcareous siltstone underlie the rùdstone unit. Foss11s 
,"S 

inc:lude c:rinoids and c:orals (mostly Heliolite's s'P. c:f.) li . . 
lavieillenses, and few unidentitiable stromatoporo1ds. The 

. 
overlylng llmestone is coarse gralned anti conta1ns such 

fossils as crinolds, brachlopods (Kirkidlum sp.), cor,als, 

. ' 

1 n c 1 u d 1 n 9 bot h ta bu 1 a t e and ru 9 0 se, a n
4 
d f e w st rom a top 0 r 01 d s • ) 

The contacts between the .overlyl ng and underly1 ng units are 

abrupt. 

Method 'of. study 0 

" 
Aline was drawn across the thickness of the bed. 

BrachlopodS were then counted and measured with1n a 20 c:m 
~ 

strip on either side ot the line. The par~m~ters ~asure~ 

li' 

are shown in Figure .A. The length and width' o.f the median 

septa were considered to be the only viable measur,ments as 

the width o~ the shell de pends on where the outr.rop surfac:e 

tu t i t • , The 0 rie n t a t ion 0 f the sep t a (F i g • 
1 A) wa:s noted as 

" either faclng out ot the bed or into the bed. median 
e, 

septum parallels the· long aXlS of' the shell. 
1 

A block sample' 

was taken baçk to the lab for sectioning (Pl. IX, flgS. K-L). 
\ 
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Results 

The bed can tie dlvided lnto three zones on the basls of ...... ~ 

septal orlentatlon (Flg. B). The basal zone, 20cm thick 

r.onsists of r.lose1y par.ked ped1cle valves. Eighty f1ve 

(or r. e n t 0 f the val ve s' h a v eth e 1 r EJ me dia n "s e p 1i~ 1 Y 1 n 9 par a 1 l' e 1 

~ the exposed surfar.e of the bed. The top zone, of slm11 ar 

thickness, ' shows approximately 79% of the valves w1th the1r 

med1an septa pointed 1nto the bed. In the m1ddle zone the 

two or1entatlons are about even1y mlxed. The exact angle 

that ear.h valve made wlth resper.t to the sectional plane 

through the bed cou1d no.t be measured. 

Ber.ause the braC:hlopod val ves are fragmented and 

dl sartlr.ul ated the on1y rel1 ab1 e anatom1 r.al measurements 

that Goul d be used tor est1matlng popu l at10n matunty were 
~ 

the length and wldth of the med1an septa. A unlVar1 ate 

gro!"th plot of length versus wldth (Plg. C), the r.oefflr.lent 

ot c:onvex1ty tdetlned her,e as l/g, F1g. 0), and Slze 
..... 

trequenr.y ana1ysls (F1g. Dl) ot the med1an septa show a 

no rIO a 1 dl st ri but 1 0 n W l th 1 1 t t 1 e var 1 a t ion for the en t 1 r e 

samp1ed ser.tlon. Size frequenr.y analyses of ind1vldual 

1 aye r s , A th r 0 u 9 h i Q (F i g • 0 Il t Q, DIV) , s ho W a SIl 9 h t 
" --~.--

inr.reas~ in lndlvidual Slzes ar.ross the measured 'ser.t1on. 

AIl dlstrlbut10ns are essential1y skewed 
~ 

to the left, 

s u 9 9 est 1 n 9 a colle r. t 1 0 n (.a 1 m 0 ste x r. 1 u s 1 v e 1 y) dom 1 n a t e d b Y 
.. 

valves of adult dimens1ons. Numerous fossils observed in 

ser.tlons taken from the black samp 1 e showed indentat19ns and 

~!_lght distortlon of strur.ture (Pl. IX, Fig. L). 
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Figure 0: Frequency aflalyses of median septa len9th ovec the 
ent1re lenqth of the bed (figure DI) and for each layer with­
in the bed (figures DII - VI, Vertical axis ls number of 1n­
dividuals, and the horizontàl axis 19 the length of the median 
septa in mm. ,. 
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D1Sr.uss1on( 

The original growth environment of Klrkldium 5p. found 

within the drainage ditch i5 i~terpreted as similar to the 

rough water environment described in Boucot and Johnson 
, 

(1979). These author5 conr.lude that pentameran brachiopods, 

are i n d i r. a t f ve 0 f a l i mit e d , r 0 u 9 h wa ter, ph 0 tic Z 0 ne, wa rm 

water environment. More spec.ifically, Boucot and Johnson 

~79) contend: (1) various species of pentomerans aggregate 

lnto low diversity,. single species communities; (2) the 

shells commonly show indentations indicating growth under 

c r ow de d con dit ion s w i th 1 n 5 and si Z e se dl men t ; ( 3 ) mu 1 t i pl e 

layers of commonly disarticulated valves are interpreted as 

indlcative of growth under relatlvely rough water conditions 

and (4) we l l 0 xy 9 en a t e d, ph 0 tic Z 0 n e a n
lé
9 wa rm con dit ion s 

are lndlcated byBthe lack of pyrite, higke carbon, and 

undisturbed lamlnae. 1 

Based on the eVldence pres..j-nted above, the layers can be 

interpreted as deposits proxlmal to the area of growth. 

These deposits were certainly subjected to storm generated, 

turbul ent acti on, and quite possibly wave generated 

turbulence as well. The layers are non-graded, composed of 

adult sized Kirkidium sp. brachiopods, and fragments of 
i .. 

fossil coralla are not uncommon. Th e si z e frequency 
~ 

analyses, taken at face value, ~s a very low infant 

-mortalitu for Kirkidium sp. This lnte-rprètation, however, is 

not totally valid as these shells have undergone post mortem 

transport. 
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There are several models that could explain this strong 

blas towards larger shell sizes. The first model involves 

pro xi m cl' 1 de po s i tir 0 f st 0 rm de d v e d s he l l s th a t pro duc: e d a 

1 ayer domi n~ted by ~arger shell size's. Proximal tempestites 

have been described by Westrop (1986), and Aigner (1982) as 

thickly bedded, c:oarse-grained and non-graded deposits. ln 

the t em p est 1 te m 0 deI , 9 r 0 w t hot Kir k i d i u m s p • wou 1 d h a v e -, 

oc: cu r r e d und e r bot h no rm a 1 and st 0 rm 9 en e rat e d wa v e a c: t ion. 

The abserved al ignme.nt of the shells long axes is presumed 

to have resulted from storm agitatl0n during whic:h time the 

shells were ,remaved fram thel r pl ace- of grawth ~nd deposited 

down slope. The direction of storm wave action wust have 

var 1 e d 1 n 0 r der top r o-d u clerî h e d i f fer e n Î. e ; n a 1 i 9 n ln e n t 

observed between the top' and basal layers. lt is unI ikely 

th a t the c: 0 q U 1 na 0 b 5 e r v e d i n the d rai na 9 e dl t c: h had 

conSlsted of only of brachlopods ot adul t dlmenslons. lt 

5 e em s h 1 9 h 1 Y p,r 0 b a b 1 eth a t the co m pIe t e a b sen c e 0 f j u v e fi 1 e 

forms can be explained by fragmentatlon of thinner and 

therefore weaker shells ot Juvenlles that mai have been 

deposlted wlth the mature forms. 

A sec 0 n dan dIe s SIl k e'\l y m 0 deI i s th a t t n 'w hic h r the 
\ 

coquina was developed wlthin place of growth. The Kirkidium. 

r-ommunity j9rew to maturity and was termlnated. The shells 

were then subject to size sorting through wave action and 

storm' generated turbul ence. Ber.ause the small er and more 

Juvenile shells were weaker they were more likely to be 

fragmented and wlnnowed 'away. The next layer would then 

represent a repopulation of the pentamer~n r.ommunity and a 
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repetition ot the ,-yr.le slmllar to that proposed in Johnson 

(1977, Fig. 7 ) • Almost aIl dor.umented examples of 

pen t am e ra n s (where infant mortality was low) it was found 

that a suitable pavement or flrm substrata had pre,-eded the 

development ot the pentameran r.ommunity. The calr.areous 

S t'tl t s ton e san d r. r i n 0 1 d al, par. k s ton e sun der l y 1 n g the bas a 1 
, , 

layer of this bed is presumed to' have been inadequate, 

unless they were partially lithlfied. Analysis of thlS 

sediment r.oul d not r.onfi rm thi s. Boucot and Johnson (1979) 

do suggest exampl es, although less r.ommon, in whir.h 

pentamerans we re presumedto have grown in a si n9 1 e, crowded 

layer Wlthln a mir.ritir. or sllty matrix. Richards and 
1 

Bambar.h (1975) report 

ê.ompetltlôn for} spar.e 

that under 

would have 

sur.h r.onditions the 

resulted in inr.reased 

lnfant mortality by r.rowdlng out of some indlviduals during 

9 rowt h. Furtherme.re, any turbldity actlon would have 

resulted in (1) the resuspension of unconsolidated sedlment 

thereby r.logging juvenile lophophores, and (2) 1n the bunal 

of some brar.hiopod~. Unde{ these conditlons one would expect 

to ~ind a l~er degree of fragmentation, and a greater 

abundancè of articulated and disartir.ulated infant shells. 

Nelther were observed in the field. 
fi. 

Depositlon of the Kirkidium coquina through mass flow 

is a third and least likely mod'el. An essentially random 

orientation (except for the basal and top layers) of large 
1 

disarticulated brachiopods in a fine sllt matrix could be 

the result of deposition in the, proximal portion of a mass _ 
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or debris flow. Debris fl~ws are typically described as 

, massive, poorly sorted w;t~ clasts floating within a mud or 

graln supported matrlx (Mullins, 1983; and Cook, 1983). The 

clasts may exhibit a random fabric throughout the unit or be 

oriented subparallel. ,Inverse grading may be present. The 

clasts (in this case fossil brachiopods) with1n this 
. 

par t l CI) 1 a r de po s 1 t are no t 4fIl a tri x su p po rte d a n,d are 

~'> essentially well sorted. The clasts do Show a random fabric 
i 

and a sl ight increase in size up the section, that may be 

lnterpreted as lnverse grading. The individual layers with1n 

this bed, ln contrast, do not exhlbit grading. The debr1s 

fl ow model is therefore an unsatisfactory explanation for 

thlS rudstone. 

Conclusions 

(1) EVldence for ecologic succession is non-existent. 

(2) The brachlopod c~munity represented in ear.h layer i s 

r.oncluded to have had low infant and h1gh adult morta1ity, 

wi thin a hlgh energy envi ronment urlder low sedimentation 

rates. 

(3) Dl rection "of dominant wave action 'varied from the basal 
& 

t 0 top 1 aye r s • 

(4) The deposit probably r~resents several laye~s of 

storm generated,' proxlmal tempestites. Other alternatives 

have been proposed but they are considered as 1ess like 1y. 
... - Q "\ 

(5) Most juvenlle brachlopods were transported post mortem 

by storm agitated, waters away from thfs site, more distal 

positions, and those that were left behind were subjected to 
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a high degree of fragmentation because their shel1s were 

c weaker. 
. ' 

(6) Th e environment in which these brach,lopods were 
? 

deposited is concluded to have been on the foreslope, 

proximal to the source. 

c 
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APPENDEX C 

Fossils and their localities in the 
Lime Ridge and Marbleton area. 

irkidium 
Heliolite 
Favosites 
Alveolite 

Favosites 
Halysites 
stromato oroid 

romatoporo s 
Favosites 
Hal sites 

Ecclimadictyon 
Strornatoporoids 
Favosite 

Tryplasma 
Favosites 
Alveolites 
Syringopora 
Clado ora 

Cladopora 
Favosites 
Strorna'boporoids 
Tryplasma -
Heliolites 
Syringopora 

stromatoporoi 

Sca1e as in Figure 14 
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Pl ate 

Glenbrooke Road Section 

(A) l' Lam; nated r.alr.areous siltstones and shaly l imestones 
of the Sargent Bay Limestone. Arrows i ndir.ate 

( S) 

displacement of strata.o Left side is east. 

Interbedded calcareous shales and sHaly limestones, 
Sargent Bay Formation. Note r.leav"age refractlon. 
Right side is east. -

( C ) G 1 en br 00 k e F 0 rm a t ion s h 0 win g st ru r. t ure. R l 9 h t s ide i s 
east. -

( 0 ) 

( E ) 

Mull ion structures 
side is east. 

i n G 1 en b r 0 0 k e F 0 rm a t l 0 n • Right 

Interbedded c:alr.areous 
Glenbrooke Formation. Right 
t 0 the we st, c l e a vag e t 0 the 
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Plate II 

Glenbrooke Creek Sec:tion 
SargeAt Bay Limestone, L1thofar.ies 

Pseudonoôule of laminated dolomitic siltstone in 
mudstone, Sargent Bay Limestone (sr.ale ln mm). Sample 
GCS #3. , -.J 

Graded grainstone-par.kstone overlying mudstone. 
Allodapic: units, Sargent Bay Limestone (sr.ale in mm). 
Sample GCl-ISS. 

Enlargement of (B) showing rounded quartz grains, 
brac:hiopod and c:rino1d fragments POx) Gel-ISB. 

CrosS laminated ,c:alc:areous si ltstone ln mudstone, 
t u r b i dit e sec: t ion , Sa r 9 e nt Bay. l i mes ton e • Sam p l e 
SBI/26/86. 
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Pl a tell 1 .J, 

Sargent Bay limestane 

(E) Packstone-grainstone; lithofacies IV; MacPherson 
BroO"k. (lx). Sample MC25. 

( F) G rai n s ton e; 1 i t h 0 f a c: i e sIl; cri ho-rd s , 
and brar.hiopod shell fragments. (1"'.5x). 

(G) Pac:kstone, 1 ithofac:ies III. Sample QB9. 

! 
1 

quartz gral ns 
Sample GVI. 

( H ) En 1 a r 9 em en t 0 f we 1 1 r 0 und e d qua r t z 9 rai n w i th sil i ca 
overgrowth. (60x). Sample GVl. 
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Plate IV 

Upper Calcareous Siltstone 
• 

Interbedded dolomitlc slltstone and blue-grey n.on-
9raded pack stone. The packstones form pinch and swell 
structures •. Outr.rop lor.ated on Swartz Farm on Chemin 
du La r.. 
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Plate V 

Favosites sp. F taken from Swartz 
Calcareous Siltstone. 

Fa' r m , U pp e r 

( J ) /~a u 1 e 0 f b 1 u e - 9 r e y p a c k s ton e t a ken 
Calr.areous Siltstone. K=Kirkidium. 

from'Upper 

(K) Floatstone. Favositid r.orals within a dolomitir. 
sil'tstqne matrix. Lithofar.ies III, Main 'limestone 
unit, Lake Aylmer Formation. ('1.5x). Sample CEMl. 

(LT Nodular calc:areous siltstone, Lithofar.ies VIII, Upper 
r.alr.areous s;1tstone, MacPherson ~Çly. Par.kstone 
nodules and Cladopora in dolomitic siltstone. 
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Plate VI 

Main Llmestone Unit 

(M) Lithofar.ïes III, Favosites sp. C, Tryplasma sp., 
Heliolites sp., Cladopora sp. and r.rinoid ossic.les ln 

( N) • 

( 0 ) 

, (P) 

( Q) 

dol.omit1C: s11tstone. Oom\im #5 quarry. 

Li thofac:ies 1 II, Trypl asma sp., stromatoporoid and 
Cl adopora sp. and crinoid fragments ln dolomlt1c 
siltstone. Domlim -#3 quarry. 

L"ithofar.les III, graded r.alr.aren1te. Doml im #3 
quarry. 

L ; th o.f a c ; es 1 1 l, c: r 0 s s' 1 ami na t' d cal car e n l te. 
#3 quarry. 

Dom 1 i:Tc 

Llthofacies III, graded calcarenite, note rip up 
c:lasts. 
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Plate VII 

Main Li~estone Unit 

(A-C) Lit~ofar.iBs III. Al1or.hthonous blor.k of graded an,d 
r.ross lami nated r.alr.arenite in a floatstone. Doml im 
#3 Quarry. 

( 0 ) LithofaC:les III. Boundstone blor.k. 
Adolphe-de-Dudswel1. 

Cemetary in St-

'. 
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Pl ate VI II 

Main Limestone Unit 
\. 

( E - F ) Boundstone blor.k at r.emetary ShOWl ng stromatoporolds 
J and r.orals. (Sr.ale same for both) 

l , 

(G) Brar.hiopod Rudstone unit, lithofar.ies II. 

(H) Heliol,tid and alveolitid c:orals at base of rudstone, 
in lithofar.ies JI. (sc.ale not rer.orded) 
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Plate IX 

Main Limestone Unit 

(l-L) Brac:hiopod rudstone, lithofac:ies II. A:: Alveolltes 
sp~ The brachiopod prominent in figures J, K and L is 
Kirkidium. 
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Pl ate X 

Favosites sp. A; MSS - lA,B; tangentia l and sectlonal 
views. Main limestone unit. (lOx). 

Favosites sp. B; DOj11 23, 'A,B; tan.gentia 1 and sectional 
Vlews. Main limestone unit. (lOx) . 
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Pl ate XI 

(A) Favosites sp. C; OQIA; sec:tiona] view. Main limestone '" 
unit. (l.5x). 

(8-0) Favosites sp. E; (B) Mc:B2B (lOx) (C) Mc:BH3 (lOx) (Q) 
M B Hl ( 1 Ox ) • Mar. Ph ers 0 n B a y • 
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Pl ate XI 1 
-Favos1tes sp. E; CMR4A (lOx), MBH4 (25x); sec:tional 

Vlews. Main limestone unit an.Çi Uppoer c.alc:areot. 
siltstone, MacPherson Bay, respectlvely. . 

F a vos i tes s p • F c: f . F. 9 0 t h l and; Co us; M C B 1 A , ;~ 
tangentia1 and sec:tiona1v\ew. Mac:Pherson Brook, 
U p p e r Cal r. are 0 U s Sil t s ton e • ~ t 2".5 x ) . 
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Plate XIII 

( A - 0 ) F a vos i tes s p • F c: f. F. 9 0 th l .a n d i c: us; Q C 7. Q B 613 • Q B 6 A 
(lOx). Upper Sargent Bay Limestone; and CCEMA (sc:ale 

.in mm), Maln Limestone unit • 
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Plate XIV 

(A-B) Favosites sp. G; MC 4A,B; tangential and ser.tional 
Vlews. Upper' Calcareous siltstone, MacPherson Brook. 
(1 Ox). 

sp. H; CEM l, CEM 413, Main llmestone unit. 
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Plate XV 
(\ 

, 
''llI.:' , 

f' , 

'( .r~ 

C 1 ad 0 po ras p., A'l ve 0 1 i tes s p. · A, ,a n d F t1 vos i tes s p • H • 
·CEMI. (lOx). 

Cl ad 0 po ras p.; C EM 1; Mai n 1 i mes ton e uni t. ( 25)(, ) • 
t 

Afveolites s'P. A; MB4A; Upper Calr.areous 
Mar.. P h ers 0 n · B a y ." ( 2 ~·x ). ' 

Favosites sp. H; CEM 1. (lOx). 
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A l v e 0 lit e s s p .' Be ; ( A ) 0 2'" 1 - B 
(B.-O) e2'-2-_A, tangential an'd 
Main 1 imestone uni't. \ ,-
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Plate XVII ~ . , 

S;ltst'one. (~ ) 01 i s sp., C; MC1~r Cal c, are 0 u s 
on· B. r 0 0 k • ( 1 0 • 

" , -- - . ~ .... 

HalySlte.s cate'nul'aria, MCBLl, 
~ , 

\( B) U p.,p e r Calc:areous 
Siltstone. Mac: Phe rson Brook. (.1 Ox ) • , 

'A;' QC 2 ; (C-D) S y r/l n ~ 0 p 0 ra sp. Upper Calcalerous Siltstone. 
Qu i nn Creek. (C)' 1. 5x f ( D ) ~x. 
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Hel i 0 1 i tes 's p • c: f. Ii' • 1 a vie i 1 l e n s·e s; C M R 3 ,., a i n 
J i mes ton e uni t . ( 1 .5x ) . ... 

He\i 01 ites sp.; (C) QB2B, and
9 

(0) QB5B Upper 
Ca 1 c: are 0 U 5 S i ft s ton e .~ Q 1,1 i n n ~ Cre e k • 11 0 ~ ) •. 
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Plate XX 

(A-B) Entelophyl1um sp.; MCSA,B; Upp~r Calc:areous Siltstone. 
MacPherson Brook. (A) lOx, (B) 1~5x. 

(C) Trypl asma sp.;, MC25, Sargent Bay Limestone. 
MacPherson Brook. (lOx). 
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Pl ate XXI 

(:1 athrodictyon sP.'; MC29A,B; sectiona1 and tangentia1 
view; Sargent Bay Limestone, ~acPher'son Brook. (lOx). 

Ecc1imadic:tyon sty1otum; (C) [Yom F, Main limestone 
unit; (0) QC9, "Sargent Bay Limestone, €luinn Creei-•• 
( 1. 5x). ~ . 
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Plate XXII 

(A-B) Stt-omatopora clarke; digitata; MC2S, Sargent Bay 
Limestorie, MacPherson Brook. (lOx) . 
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