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Table 1 . Tab le of formations cropping out in the Prince Alfred Bay area, 
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Figure 1. Index map showing geographical features in the Prince Alfred 
Bay area, and locations of stratigraphic sections. 
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Figure 2. Westward view of the area around Prince Alfred Bay . The Grinnell 
Thrust Fault is the major st ructural feature. The Bay riord (Och), 
Thumb ~~untain and Irene Bay combined (Octi), Allen Bay (Osa), Cape 
Storm (Scs), Oouro (Sdo), Devon ls land (SDdi), Sutherland River 
(Dsr), and Prince Alfred (Dpa) Format ions a 11 are upturned and we 11 
exposed along the hanging wall of the Grinnell Thrust 
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Figure 3. Stratigraphic - structural provinces in Canadian Arctic Islands; aftf!r Thorsteinsson and Tozer (19GO), and Kerr (Iii 11res·s). 
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Figure 4. Map showing the location and extent of the early Paleo zoic facies 
boundary in the Canadian Arctic Islands that divides t errigenous 
sediments of the Hazen Trough from carbonate sediments of the 
shelf area to the south and east. 
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Figure 10. Model for the depositon and diagenesis of the Allen Bay Formation. 
An area of stromatoporoid shoals may have separated a shelf 
lagoon from the open oc:ean to the nor thwest. During a:id aft e r 
deposition fresh c ont inental goundwater may have invade.cl Allen 
Bay sediments from. the s o:.ithea s t. This groundwater rr1ay have 
aided the progressive dolomitization of Allen Bay sedi ment s. 
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MANGANESE AND STRONTIUM CONTENT OF 
FORMATION THE ALLEN BAY 
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Figure 11 Plot of strontiu1n and manganese concen.trations in san-iples of 
Allen Bay dolomite versus their stratigraphic position. Samples 
ar e identified by lithofacies. 
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Figure 12. Plot of strontium con·centrations in samples of Allen Bay dolomite 
versus their position above the base of the Allen Bay Formation. 
Least squares linear regression lines of these values for each· 
section indicate that strontium concentrations increase upsection 
and that niorc northerly sections contain higher strontium con­
centrations. 
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Figure 13. Plot of the first and second degree polynomial trend surfaces 
fitted to strontium concentrations along the line of section 
of this study. Note the higher values upsection and toward 
the northwest. These trend surface contours may approximate 
the position of ancient equipotential lines with respect to 
fresh groundwater flow. 
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Figure 14. Plot of the first, second and third degree polynomial trend 
surfaces fitted to manganese concentrations along the line 
of section of this study. The wedge-shaped pattern of the 
second and third trend surfaces may indicate that a trans­
gression was followed by a regression. This is because 
manganese concentrations probably reflect proximity to the 
open ocean. 

ppm 
1° TREND~ 

,-:.• · ..... 



NW 

DISTRIBUTION OF CARBON AND OXYGEN 
ISOTOPES IN THE 

ALLEN BAY FORMATION 

--­/ -------··3.S-
SE 

· Section9 -Jo Sect io~7 Datum-to of the Sectio 2 I!!! -40 +0·1 

+06 ;0·6 I I I 
Allen Bay Formation -3·5 +0·1 

lr--c-o-n-.-t o-u-r___.....i n-.t-e-rv-a-.1 =-0=-.~5, 

loo18. 

-141i1; I 
-2 

-2-9 +Oi I 
I I 

-30 +~~ L 
I 

-3.9 +0.1 

I 
I 
I -4-4 +0·6 

-+.o 

----- ---
-4·3 +0·2 

6018 6 c13 . 
Vglues Values 

5 miles ~ 7 
-4·5 +0.8 

Base 0 f the Allen Bo Formation 

------- -
_------;,r--,-Q--:--::--.:r~r=::::::-;;::~.:-;:. mp 1 e s f ro m three - ' 18 l~ concentrations in nine sa . _ 18 

Figure 15 . P l ot"oO and o C . cl northwestwarcl increase in o O 
. N te the upsect1on an - , nd -

sections. l o . .. ' th th hypothesis that fres n groL1 

h ' · nsistenl. w1 e 
values. T is i s co . Forn1ation [rorn the so"i.theast. 
water i nvaded the All e n Ba) 

.... ,,.... .... _ _ _ ....,. ....,,_ ' - ..... ~ .... ...,...,.. .,... ...... ,... - ~ ............ - • ,,. ... 'T' .... 



N 'rV SE" 
s r. 0~ 7 $ccr1()fJ S- '5£e r nJN 3 SecTl•ff,J.. ~E"<T" 1~A.·1 s r. oNet 5 .. . -.,,q S~clNMJ ,Q. ___.(A1~ .. ,oF(~£ lTrlfJl1~';..,ir11•~1r;o1J _ ____ £ c' J ~ ·- ---------~ • ...,,.,.-_. ·~:::r. ··· -~ 

~~~· ~-±:~~------ l{E.~~~~ ··-- ~ ;·:·i~-"= =&o g' fr<~\ -~~f~f-8 ::: GJ,~r~ ~---=4~_..:o -
___ : - Ff!:. ·- ~ "'- ;··<·· r :?-~ -" "'° t·'i;'...!1, ~""'- ·T2:J -<>• ~~: ~.- 1: ~--4 

-"1 ' • r :">.r,- : p.:::... ,~ / :-'· ·.' I· ~;,>, '"4 ·~ ;t:-
.{oa... r-:.;..--s: ii_~;:-·- i~:h, · - .-_ , ~·,:...".=-- : -... ;.r=G_ / .""C- - -

- - • ~ -
0

- - 0 _:::ffi ':i.'-r:'-T;,.- - .. d .oA ~ · · r::;..-r~ ,_. --0":::'.:l ::: ~ _ _ -:._.._~ ·-=:"° 11';,/":::.:z:J -o ~-:.cf,~7·ff-"1~e -~ ·:.; -7 .:;-;':r . ~ . . __ ._ ... _ I ~~- o.=- - - o'i",.; .~ .-~ ~-• J;<~ -· &i:1--'-. . _ · .;I.-::.~ · . - .oaq ~~ itz:=JF.-.2::J 0 . :..~ - !. ~ ,_ : -=::-. . 0 . -- ~ Q Q 
V) ~~- !=:'T-:-l '3 OL0/11T/C. ~--:-...: - r!09 ::; & p·'.:._ .• 'J7 -- / -<> ~ ..._ 

~ ~1"?~:.., ~??;-; PEt.11/Cl(/TE ~~~;:5= =... B~- .... ~.,,() f¥t/~~ tf.it~ 
~ ~-·~= ~tf:{;:- L1rt10F1Jc1cs i;.?~=2)1>""'° -· ··~..:r~/fil =s~ ~ _ ~~· 1 ·• .::;A .. 
Q 2-t " :'!:;'::.: / ~ . ·-~~-.. rr::=r: ~ . sr~OMJ1 TOLIT. ... ?~~~(:£~ ;t: ~ii "'-- - fi.t-::t',; / ~;,~~· ~~-:,~"'. 
~ i.!THOF~"ES -~- • ,;.o,,.-- -•• " ' -- !ii'f~- · . ~f 

-<> ~t~~; / ~~: =:: ~~fj -Q 

\... 
~ 
\:J 
~ 
~ 
' 
~ 
~ 
"' "' ~ 
~ 

~:--,--;:. '· :...... ~~·-=x:~ ~ 
':£..i:=§__v 3·oo 8 .t2;1·:- "¥-"~-
~;~~~~:; Fccr · · ~J~ :~:-t~~ tJ~~~E 

Fe ,-.,,-=o s~ la~, , g,._ , -· .7' :<; 

rr.i. 1 ~ / r li:,_-l J '-:_::.L...:,..; 

~1 
CovtttP /AI TEJllAJ. Crt.,.•TT EZJ ( i'IJU61pr 0 ;c:}.:;

4
,; 7 ·~ - 9 B:-;J~t.....;,...."?.3 ,..0 . r~== 

1-*4t&1• r1> !H'fCSTo.ur CIJ osrvur1>1f9 i:y-"'- ·::1~£.::3 = !? L1MEt;7r-A:£5;}::.i·:;.r- / ~ ~~-.: · ·;.; 11•-ff ~•m~ t••<tNO•TCfl:oP 6;rrrof>.•t (i) LIT/IOF./JCIES =-~;:_..,.-::~ =: .,~:_,, /NT1:Tl•U57:, · ~, .: "'-- t:·:·..:..";'.'. ----l Pc'ttM•ilC. -... SiA~liTo~r\ · il: · · ,.. ~~ - '"'° o-o ,....,. ' 
1

1 ··-·· 

f } S OLID <lrt<f.RCrxlr-'-- ( 4a.(.~Mt.l"' - ' .... ~-.1 : -' ::.9 0 Alf/7 LtTJloFtJCJa'( " l- _·d_~ ..OJJ F.1::.-:= 
r;1eK!f ll/I> UNrH#f TT£lEJI 1,k;1ttNrtr:r::: .,~, HJ F.(.J · - Ci!1 -g m ~ ' ~~;=-~- - -- -: L-':-: ~ j :~ 
IEU<J> '111'1'tlOAfTJ O O /;tAfl(!l/tl'f ~ I:?:;. o · o ·. = ~ o.o ........ :-,.:J .r-C 
/fA':,r1~£ OUTC~I~ P{IUrlfl n 1u11T•!' ~ ~-l !~- - I •• -_·'-

t1•~•\ nC • " ,0 I o · G · n · = Q ~ • • iJ:Z -
c,t«<<r•' ....._y '""" , .. ,,.r a - = "'" · ::.i:::........ ~""' rACTMG.C ...a....-. v - &o.o ::.sr::_~ - ea ~1sc.,;ro1t1'1rt ~ ll•D""'" - H - &~ ..... ~ 1 ~ A f· o:ro _y , . ._::::::;::__ -

/tll&i•M 1J11t1NF1/CMITY ~ &Jt~•w.JS - F ~H - " h~- e ~fr_~~- e o..o. 
Sr,;.~1(111.tTU -A. 

1 

P<> = ~ ~ ,....,,... _ _ [' !-.:_:j. 
l.h41f.JArLJ1 'l!iii7 - .., . £.~,:..Z:~ ri::•.o ~ -

f ·;~~: :ao 
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Scs 

Figure 17. View northeast of the Cape Storm Formation (Scs) between the Allen 
Bay (Osa) and Douro (Sdo) Formations. Note the banded weathering 
pattern of alternate resistant and recessive beds. The thicker, 
more resistant beds near the base of the Cape Storm Formation 
represent the limestone intraclast lithofacies. This exposure is 
inunediately northeast across a stream from Section 1 
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Figure 19. Comparision of a facies tract across the Great Bahama Banks (after 
Purdy, 1963a) with a conceptual facies tract model across the 
facies front of the Franklinian Geosyncline duri ng deposition of 
the Cape Storm Formation. These f acies tracts contain ·analogous 
sediments with the exception that the Cape Phillips shaly limestone 
slope deposits (5) are somewhat different from the coralgal slope 
facies (1) of the Great Bahama Banks. The offshore slope in .the 
Great Bahama Banks produces tidal flow constriction toward the 
shelf platform. Line of section for the Cape Storm facies tract 
is on Figure 20. 
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Figure 20. Disposition of facies and depositional environments on 
Grinnell Peninsula and nearby areas during early Wenlockian 
time when the lower part of the Cape Storm Formation 
accumulated. Positive features parallel to the Boothia 
Uplift may have caused depositional thinning of the Cape 
Storm in Sections 3, 5, 8 and 9. Data both from field 
mapping and measured sections are incorporated in this 
diagram. Facies boundary between Cape Phillips shaly 
limestone and Cape Storm carbonates is derived from 
Thorsteinsson (1968). A-A' is line of section for Figure 
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Figure 22 Stratigraphic cross-section of the Devon Island Formation. 
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· Figure 23 Di agram A is a conceptua l r epresentation of sedimentation during 
deposition of the lower part of the Devon Island Forma tion . The 
laminated lithofacies may h a ve been the foreset b eds of a north- , 
weste rly pro grading shelf clinoform, whereas the medjum-bedded 
lithofacies may have formed the tops et beds. In Sections 3 and 4 
the inferred base of the Devonian System is derived from fauna! 
evidence (Fig. 21) and represents a d epositional slope of about 
one degree. A rise of the Boothia Uplift to the west, as shown in 
Diagr am B, may have ended the northwcs t advance of the D e von 
Is land clinothcm and initiated shallow-water scdimentation
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RESTORED STRATIGRAPHIC CROSS SECTION OF 
THE CAPE STORM, DOU RO, AND DE VON ISLAND 

FORMATIONS 

CAPE STORM 

Dolomitic 
Pelmicrite 
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Figure 24. Restored stratigraphic cross-section of the combined Cape Storm, 
Douro, and Devon Island Formations with the base of the Sutherland 
River Formation as a datum. Where the Sutherland River Formation 
is absent, the base of the Prince Alfred Formation is used as a 
horizontal datum. The Boothia Uplift and Boothia Uplift-related 
positive features may have caused many of the thickness variations 
evident in this diagram . 
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Figure 26. View of the Sutherland River (Dsr) and Prince Alfred (Dpa) Formations 
northeast from Section 4 across Sutherland River. Note the very pale 
weathering of the Sutherland River Formation 
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Figu·~~-Z7 -- Conceptual mode 1 for deposition ~ of the Prince Alfred Formation. ( 

.l The Boothia Uplift has exposed -iower Paleozoic carbonates in i 
j mountainous terrain to the west. This resulted in the construction / 
1 eastward of an alluvial fan complex that encroached on areas of . : . 
) ,; marine deposition. . , . 
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Figure 28. Cumulative curves of the grain-size distributions of seven 
samples from the Prince Alfred Formation. These grain-size 
distributions fall almost entirely within the domain defined 
by the cumulative curves of grain-size distributions of 
water-laid ephemeral sheetflood deposits that constitute 
part of the modern alluvial fans in the San Joaquin Valley 
in California, U .S .A. (adapted from Bull, 1963). Mud-flow 
or debris-flow deposits display much poorer overall sorting. 
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Figure 29 . Diagrammatic representation of a sequence of tectonic events 
inferred from the stratigraphy and sedimentology of the 
Paleozoic units involved. T1 and T2 are arbitrary time lines. 
Time lines that are in the position of depositional interfaces 
are emphasized, whereas buried ones are not. The distance 
between Ti and T2 for each formation is meant to represent 
an equal increment of time . 
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