I *I Natural Resources Ressources naturelles
Canada Canada

Open File 6822: Evidence for an important tectonostratigraphic seismic marker
across Canada Basin and southern Alpha Ridge of the Arctic Ocean
J.W Shimeld’, D. Chian®, H.R. Jackson', D. Hutchinson’, D.C. Mosher’, J.A. Wade' and C.B. Chapman'

'Geological Survey of Canada (Natural Resources Canada), ‘Chian Consulting Incorporated, *United States Geological Survey (Department of the Interior)

P

2™

An extensive modern dataset of short-offset seismic reflection profiles coupled 3 N The wid d distributi d : L. £ the bi : f
with wide-angle reflection and refraction sonobuoy records enable new insights . de Wll eslprefad 1§1tr1 ution anh C().n?stentds.elsmlc signature o tOe 118161116 1}11n1t. (to ah 1rstl-l
into the crustal types, rifting processes, subsidence history, and sedimentary ] __ﬁ order level ot ectlalf)bs'uggl?Sts that 1t Torme én c?dmdam'leilsettlmg'. Illeh ypot leSIS 131t at the
sequences of Canada Basin, Northwind Ridge, and southern Alpha Ridge. 1 kilometres 20 The bisque unit exhibits continuous parallel and subparallel high amplitude Ranging from 100 to 250 ms in two-way ,_,.";f‘ uplt 1S c}i)mprls§ 0 1;511 1(:{)11? ooggs 11}ter edde w1; pe lilglc an o ellnlpg agic ¢ fflys.
Exceeding 6.5 km in thickness across southern Canada Basin and thinning 1 | internal reflections that are comparable in magnitude to that of the seafloor. The time thickness, the bisque unit continues - ,,x.,:s--'# z Given the pro?mny (1) t.e P q d 1}1 8¢ 11gn§ous Zomp fe)l(, t eire coulc ahsoh C Sight .1.cant
northward to Alpha Ridge, the sedimentary succession is divided into more than a 1 SONOBUOY base of the bisque unit is an angular unconformity overlying acoustic basement, northward onto Nautilus Ridge where the W e CQEIPOHCEFS ﬁ) pyroclastics af(li dVO' canic asltg%s- p 111186 ul ana Ogllll'e might the HaWﬁilan ,
dozen regional seismostratigraphic units, the oldest of which is informally named | The bisque unit was deposited during LSLO9-0106 while the top of the bisque unit 1s distinctly onlapped by overlying units. overlying, younger units are less than 4 ”ﬂﬁféﬁ;g} o If; 956’ X 1§, ngs 412nvesc,1tlgg2;e ) Ogrlng %leg d Oht © Oc;an ]?)n dclln% Pr.OI%ranll (Wl e]gl Setat,

. . . . . . . .. . i . . . L e o E i
the bisque unit. Characterized by anomalously high-amplitude reflections, this ] the last significant phase of extension F\{/z‘;;i‘i:tti'gg 200 ms in two-way time thickness. s p ). t1 ites an 1 : . rln of ayege. chert afrle Inter eh ed with pe afz‘?’l; Cail onate
unit is of interest since it immediately overlies acoustic basement and may 5 — that affected Canada Basin. (km/s) - ,“%’* ey ié.g%f S muds over yl? g oceﬁmc afyeﬁ byo Canics. eiismlf e il f?l ara;: terlﬂfﬁ; 0 ht. Ielc ertl.un(lit
. 4 . . . . - R A ) 0 NN Y e
indicate something about the nature of basement and its tectonic history. Along _ _ _ . I R —— 7 ———————— e e e —— —————————————— v G L R 128 i A VLY csllml artot Oslel or t g 15_(11111? 11;1;;» and retraction profiles also exhibit high amplitude

. . . . . . R W e e s - x _ . X A L g 2 . . - - ~ . T e ;".1“..'- e _.- i r ey e _— - Ty =P e L _- '.. P R _'-. . ., T " . 3 " - - = \ _--_. - -_--_-.‘_: o > _,"_‘__:-. - _ T.' 3 = el e o e —s g s . - —--h e i . - e e P _— e — : - = = - - T T R : - —_ = - = ki -—l—-__-_‘—_'ll:_‘;';e______—_r—____ _- T e T ._..,_-.:.__:_,; - :_:F' #;: _.'I - s = o ; : 1: \ I_ ; :H:I‘ ':l'h" * 1 h

southern Alpha Ridge, including Nautilus Spur, the base of the bisque unit is : o _, = e , s — q : —— e e ot e S L e S S B ; con\éeﬁe WEVER (Piroc Ggl'a?l (?{)1 ' 72)603 - T T
marked by a prominent angular unconformity that can be traced southward into e e e e : e T e e e S e e e e e e e S ot e e te W it o o i S Nl S s - 1?153111(3 z&arr}p 9 [PRLDIEIIE Jo. alt)( ) aIt} 4150 Bruvo et al. (f | )hs oW cligl
Canada Basin before becoming obscured by deep burial. The bisque unit appears = : SicRemres | e e e e ' ' | e = : - e e s i S e ?{nhp ltuhe e elcl:tll())n l}nl‘.[f Over acoustic lasergllent .rlcl)n;l Vil)r.lous regions o Plx) p a-l\%en cleev
to be concordant with basement topography and it is clearly offset by faults R p ! ge; at 111(11g ;Og;”m gr of ivljn Coﬁre atable wit tle .1squ§ umt}.l Sonobuoy S’l 9303 -
created during the most recent significant extension of the basin. Distinct onlap 2 rom the J okat ( e )gt}l éex cll 1tBS d owFappl?rent Vf ocity P }?SG that seelrlns. 51fm1 ar to 1: c
of overlying units indicates that extension was accompanied by apparently rapid GE) 6 copvertq vi/aves o.un.1 1n aﬁa bq asin. grt eg ana ysdes might I:?pﬁ)o}r{ td e inference that a
subsidence and then quiescence. Large basement structures interpreted to be = | _ _ _ _ e : _ - , - umtg: .qul.‘{.a ent or similar t(()it © 1squzlt{n1t S IVIV 1aespread across Alp Zl L gf{'. doe (T3
volcanic edifices are immediately overlain and at least partially covered by the D 3 — s e e e P e e e e o e o | e o B B e A e e e e e | e R et e T S ﬁa\' S ) B T e R e .,,/' R e i e e oo W’ N R 479 10(181413060118 O%es are 6ocun;enlie rlon;; 81;)66 SCp egate sges lover 1 g g d Rl geff( colr.es

. . . . . . . . S e — - e - : - k. ._1__-.-““‘_ = RE = ""'--.: e :_-_-:‘_h: — ‘_: T e e - e - <o S . ; i i ] H.;: . — ; A= _ an e 2 e .r . o .'...ﬂ. s g .-'__-_"_'_' e P T o ...--"-' o Y #‘E‘” : ' e o gl 8 e 1,#*‘.1- .,:_-.1'; ) ; . o . : A, ] ) R . R _
bisque unit which might indicate a genetic linkage. = oA e S A e e e e e e s e _ _ - e e e o P e I NN i e e S A e N O i 1o% an o 71; CESI 11{9;(();6 Tl’; C ir etal., 1960 ; Mudie and B aSC03b1 151 : ShtO yn-Egli,

. . . o — e T s s - “:.'7_-;;:;-. . ..' - .: : - s 4-_: - : “-—.':‘- e ™ i -..._. : e e *_ _.-_“-" = . T -‘ v . i '-.. e e . - e s : .. 2 . e i = r_ :;:" e i e ":"'-"T “ --‘ - i = .,. et g Py " " ‘ F A 2 .'a . 'ﬁ:;: : "- . i it ; ‘__. .:ﬂ_ "'_ h . ‘.“ -~ “ ;_:: 5 , {}: ; _...;..1.' * -.' 2 _::' - -'.-:L +# .:_- "_ :. _'r-. ' ‘s 7 : 3 A\ ¢ fe, M, . . .-".II 'f | ... : o
On sonobuoy records, two distinct phenomena are observed for the bisque — AN MRS o N | e e e £ S L S e e S R e e e S e e e RN I S e e e e VT & G A N N e o SN Sl o A A S T ‘:;:'45;;_'-::::: h'7h, f ar deé.a '21. ). Thoug ageAclo?lstrl?gts are poor, 1t 1 possi Ce t zt tBe PT ocissesh
layer: 1) wide-angle reflections and refractions on records distributed widely = : S N N e L R AN T’Vk 1? QI 1.1051.1%0113 oozes over Alpha kidge were active across Canada basin, thoug
: : e el 2 o NN SN P e Y T a N St A N ” AN,
across the study area; and 2) high amplitude phases of anomalously low apparent §| 2 e S e S o e T ld /T AN GHAae ) o €L s AN ikely at an carlier time.
velocity across northern Canada Basin and Nautilus Spur. The latter are modelled g o e as *-::,‘" ff’ e RS WA period Epoch JuEE— —— In Canada Basin we soeculate that
. . . . _ s e _ : & o ; O _ : P P PO o N g e 2 : W : = 1 : rctic Coastal Pl anada basin
as converted waves with down-going P-to-S and up-going S-to-P conversions - p SN A N = e e N X AN P o s el A R e S 2 s O A s N e N N 2 N IS N Sz S sl S , N o Pl tooe. WS N ; o pe
- he bi 1 This ; : h : : A e A A o A W (A, AP pe N e s A LA e e N A e ol e A N N i A o O A e e N e e R s IR AT ) ¥ o7 2 | Plocene [ Beaufort === the bisque unit 1s coeval with the Late
Occurrlng at t e lsque ayer. 1S 1S an 1mp0rtant p enomenon Slnce 1t presents 4 i g Y A T, — e e o 4 = : f' ) y e P et o) , v el Y . ey ' e 'l-' ‘"M ﬁ% J _'-.,&l.,'l- i ';,""\ { f e T ) g '.,‘I"q-r . I*h': LAY, ? ! ; ﬁp" h':ﬂgﬂf\*:ﬂ}ﬂ*ﬁ;f}l;ﬂh':;ﬂﬂ e e o l"'"‘."."hr '-'l;'r Sy, _'_' E"l i, . N -~ Jril eV o g, R W \ ' ﬂ,:ﬂq,h.- '.Lu."-_: ;“'lﬂl‘,.:'.:";:,;.,"*lf.{p :"q, ,‘h o " "I u's \ ey e i -:"... 34";"'.‘-'.'_.!:- r..‘.;..-lu"r R N |, / / 0 ] _— —— .

. oq o . . . ’ . . : ] v, "y - iy . ', l: e o~ -"-1" ‘..."""‘ """"‘:-:_.' -~ :.;:1";‘& s ‘ ! F i.'l ; A 'I:.'hu_ N e .Y '_'- Y . e ' L 1 ' ond - L ) p IPH., - .“ - 'i'.. A - N\ {'l' ¥V ; : l'l'ir.i'r'l".-." Jo i | '.-. .ql' A A JI". J'I ) "' m-:"-ﬂ"'ﬁ"ﬁ- 7 : ckﬂ_'LH";ﬂfi:fﬁﬁl::'}ﬂ*{:*{uf':'hl',ﬁl Iy ‘ "‘: :"'.? / gt 'l-"\:f ::n.,:'-."‘:".':'.l'; ! \ l'-‘:l ¥ b WA M. - .L II .II-I' ) Aoty A L ) LY .".., Pl M " -I'.-\:; iy -'rl:.-"- ";L*H}":.:"*'L"H'fﬁw;ﬁ:ﬁ; WY -. iy " ",- " "ﬁ.{."."‘- £ "l “ J " ’.!{"":- % '.r ::\‘ r: ‘.:'._ ::r H. .""'llz \ B [ 5 R , 2 Miocene Beaufort equiva]ents Cretaceous Kanguk Formatlon found
the possibility of estimating Poisson’s ratio for crustal layers beneath bisque NG ki -;MF A AN ey (N e e e o ot NI RGN T AN e AN (1 N NI A NN NN i S\ NALONLIAEN | A7 A ~:‘~_::‘f:g-;?;o‘~.‘;:';é:; AT 2 AN T R A A A AN "-E;.L‘:’-rt':..;f*- W AR TN AT N Nt N s PV g ~ 2 alone the Canadian Arctic Island
which would be a valuable constraint in determining crustal types. o l,"'f,. N o e NN ol A I W AT X G d A R N o AN O N R AU —‘.'-‘,h,.ﬂ'f.f:. S e Y NGRS -~ \_éhﬁ-.f-;‘mﬁv:;a,;':.;.,.;:ﬂ;;;ﬁ' A Jt.-x-“;"ﬂ'-'. N A f‘.,-?.a,..'-;-,.,';:‘:;.~:.-:*~,a.:-,..:-'2*’.'~¢-a-h:f:‘-,;--*-fw";“.w-;"-;?-l“ﬁ-'-:-‘f&'ff ' it .-f:"T;:;M;:;F. Y] ﬁtz-faf-*-"'u;ﬁ*:}ﬁ-:;--}a*;ﬁ; A é - Margin e BaelSen coiEine

: e : : AN sy ) NN T A e AN \ A N (7 I DS VLN ot o, NS : \ T AN A et o VA (O e o et R i o N i A by A Ot e B N A A s e N Eureka Sound .

Though not yet sampled, the bisque unit 1s interpreted to consist of high- D A NN Gl % _ ‘ , . ' A ) N N A o ‘Q:W““ﬁlé-i-iﬁi‘c?s'ﬁ?#ﬂ‘:;J A NN "'"'i?i‘ﬂ;ﬁr—?ﬁ“ﬁiﬁﬂﬁ?ﬁﬂfﬁ?ﬁﬁ A """55‘1';‘.;'J;J:*:E,‘::a*ﬁt‘“:l‘::ﬁ’.’-:ﬁwﬁ;v W i A N NN S| 2| mocene equivalents i dei read bentonite lavers 1-4 m in
velocity siliceous oozes interbedded with hemipelagic and pelagic sedimentation. 8 it w’hﬁ‘--,g?;" N ,;M'f“"‘.’.;' AN :""\,,.f RPNl " S NN Wy ) VNN s e R NS AN AAN AN NS Vs 7 "-"-_:._‘;::* v "‘“""‘ NN ,:.-,;,;a;;::—,;g‘:.’.u A e, | R S ot At w‘\ﬁ:v}“ﬂ.;#jﬁ“ﬁf‘::f ke :‘"* .,.-fff-}'f:.-_-.*:{.':;-:-;‘,_;;;.;;._;ﬁyéﬁijg;.,—ﬁ-:-;ﬁ;;;3;; R : — P | T hick P d z od
In Canada Basin, it may correlate with mid-to-upper Cretaceous tuffs of the el N A e N R e A S N N O N S N Nl S e | S thickness and corresponds to a perio

: ‘ . ) . N AN e S N A N AR LU AR oo T AN ANV ,,6" e o N eV, AN A R N "'»"3*&1::1‘:?1'-13??4‘;.:':}*"? A N PN DN SIS/ Ay e N el A I AN A A D L S e NN ~ ———— T of extensive volcanism on Ellesmere
Christopher and Kanguk formations found on Banks and Prince Patrick islands WS N N o o e TN SN MO A e e QA i) R T NN N T N Al o b e e O N AR e N Ll e R A e b i S B e RN SN AP L S TR B ™ - | Campanian oo

p gu u . M e ."..,..i " -l." H{ﬂhﬂ'ﬂ‘qﬂ;‘nﬁﬂ-& L A 4 e, NIl ey iy ""-.."“ el LY g o,y b "y ,,: i 0 ',"_"‘:"":l'_":ﬁ"-'u'\ 'l":f:ﬁﬁ’ l}l‘_ 'I:,"I-"_ ,;*‘?,Ef"'h AR .."Il'_ i ".!"'“l'ﬂ'..l:q: | P S A AT » 5'1:' -..,.l,-:_':. L;“\‘:“_;-a '“‘\.""'“ A'b*“%"! I -:f"'-."',"l. g N (B 2\ A ey o b N S AN L T o o s AT W l’\'”ﬂ“,ﬂ#bu’:' ..,.;".:* '1", AT 1 Sy " ;Hl'.'..,;-"'ﬂ:; -},,.!,’:b .;.-J__-#'._rtl.f\.p,,; VAL AN Santomian . . .
o o o o of A i ,:' *'*{'f:sﬁ"’l' ‘:ﬁt.ﬂ\r‘x ‘:::Pw *\:' \ - ; . Y ‘-'I A _ w e "..il'l'il'n 4 A ) | § v 71 . . '"'l" W j 3 r"\‘h,l::.' 'ﬂf?whﬁ.:‘:)::'{:\f'._ A A "'?"l":l'::‘.i:: ".‘. ':I';"ﬂ“h‘l‘.;"ﬁ' I'l '.' ' ‘:':r,l‘%f?#ﬂ .ﬁn:é._:‘#' . 1:. \h{# . * : ! A " ﬁﬂ:"-"‘:y". \.""l..,,"- ‘q . ’.: “f. 5 "“",‘-.‘lﬁ“-"t-'.l '_':::.L""’:;:“;‘#Jﬁlh\*:t .r'..l.;‘.h":-‘ ."T'.- ,"";"-."-' .‘r \ I:‘;".. ""-"'l."::ll:“"ff':,‘:‘ ?ﬁ.l‘{:‘&:‘:'#{'& .i:,‘:r" .':.-'tl::.;'l*". "l'-.",,w J:"J, h"“.\"l."'"ﬁ ‘)L.'.;,l\.ﬂ::t'-':':&'In_t’;::.;:&ﬁ?fﬁ.ﬁﬂ\ l'r::.‘"p % ;:.;_-5"0. -;;'I*r‘; '; wn Coniacian K and Axel Helberg ISIandS (Harrlson
The unit may become increasingly younger northward over Alpha Ridge. 2 (0 e AN Ay e i (v D LS C ULC NSNS e e e e o N Nl A e R g SN ) s WSS B T A A A AN G S e NI S AN A 2| [ T e : :
N Ay G A O R A N o A A A e A N NG ANt R e e A B e A A A A 2 T Conomaran | and Brent, 2005). It 1s possible that
< . assel . ‘4l .
= Albian . the bisque unit 1s diachronous, or that
STU DY AREA _ | CMP 18682 20082 21482 22882 23282 25682 27082 28482 29882 31282 32682 100 1500 2900 4300 5700 7100 8500 10117 | Aptan_ = Ch“StOIPhe; older % quivalents exist in ’ central
W i AlorARIDGE o\ et Hanterivian Ul ) :
| ﬂ;@{ ek - o The large mounded structure is interpreted to be a volcanic edifice on the basis of its internal Vaanginion |~ regions of the basin.
Heavy 1ce conditions hindered seismic U4 BT 2009 | : : : : : : reflection characteristics, geometry, and refraction velocities. The bisque unit overlies the . Deer Bay
S RS L 010 | SONOBUOY . . - . . . SONOBUOY At this location, on the southern tip of Nautilus Spur, the top of the shallowly buried bisque SONOBUOY g 1< (fth bu S B h O lq. : ked b L [
ach.lSlthIl across most of the Stlldy A [ T X 0 sonobuoy LSL09-2801 The internal reflection characteristics of the blsque unit are mapped with reasonable LSL09-1801 unit is distine ﬂy eroded. A prominen ¢ angular T — ty marks the base of bisque below LSL09-1201 anks of the structure but IS. not COIltll’lllOll’S E}CI'(?SS the summlt. ver ymg units (mar ed by S Awingak
area until 2006 when the GSC designed [ 1 Aty SN *\!’\ Refraction  certainty across northern Canada Basin. Although bisque 1s deeply buried in this example, Refraction which are low-amolitude. continuous reflections formine a dinpine series of off-la i1,r1 Refraction the tan, cyan, and cadet horizons) also exhibit hlgh-amp!ltude anomahe.s In proximity to the S o Hiceles Singnes
and tested a specialized digital seismic | o o/ AACETIENRE S Velocities  reflection magnitudes within the unit are still comparable to that of the seafloor. Heloeliss D - PR ¥ : PPos RIS S St S e G NS LS DGy QMBI T I C e 2| [ el

tom for depl Cf W (km/s) E W (km/s) packages. These are interpreted to be volcanic on the basis of the refraction velocities. E W (km/s) thermal and/or fluid flow processes near the volcanic edifice. E = foler Sandy Pomt
SYSICm 10r dcplovmen rom an ] ; Pliensbachian Jameson Bay
.y ploy . ] kilometres ] kilometres ] ] ] Kil t ’ Sinemurian Heiberg
icebreaker. The first production survey : ] 0 10 Bisque unit llometres Hettangian
with this system was in 2007 using a _—....—— — S y I . — — . | | 2| L] o Triﬁ‘;SiC and O;der S“at;

5 5 R N < Carnian
single icebreaker, the CGGS Louis S. g7 i % [ Tadin

oy oy - - = - : o —— p— - —= - Anisian
St-Laurent (Jackson, 2008). Subsequent | TS — E | Scyhian
surveys, from 2008 through 2010, were [s b
. R = (7)) — —~
conducted using two 1cebreakers, the E = v 6 n = = : _
CGGS Louis S. St-Laurent and USCGC ; CIEJ o O ctlb—— = N ——————— '
: = : = E ¢ E=—220—m S —— e - ——
Healy, under a collaborative agreement % 7+ i— = = - = - : _ | CONCLUSIONS
with the United States Geological In total, 14030 km of seismic > [ 0 : - =S 2 ‘“ The bi i 2 ey fectonostratioranhi " Canada Basin and southern Alnh
: : 1 - —_——— " e bisque unit 1s a key tectonostratigraphic marker across Canada Basin and southern a
Survey (Jackson and DesRoches, 2008;  reflection data have been acquired = 7 T 240 — A _ . 1 . Y Stdp . . . P4
Hutch: ¢ 4l 2009: Mosher ef al alone with 144 wide-anele reflection > ] = — = e - - — Ridge. Post-dating extrusive volcanism, at least in localized regions of northern Canada Basin
Inson : ; r . - © ] > >, = = = - . ) ) : . . ) )
2(;10C SEP el da ’ l 20’0 Oshet et a., d S fracti d gbt o od usi = 8 ® ® AB0= , N = _ and Nautilus Spur, the bisque unit was deposited during a phase of significant extension. This
: and refraction recor ain In 30 : : - : ; . )
9; Shimeld ef al., 9). ed bC1 0 CICDO SO €d using g % % 2 ¥ : : was accompanied by apparently rapid subsidence.
SO LS OISR = E E : _ , _ S=Biseue=tnit Although visible in some regions, syn- and pre-Alpha crust is generally obscured by high
=== 8 Volcanic S ~ reflectivity and attenuation within the bisque unit, and also by deep burial in central portions
S ) of Canada Basin.
5580 edifice> , , , ,
METHODS ! 6¥40 An accurate understanding of the converted waves thought to be associated with the bisque
.. : : ] —= = e e e e e e T T N e R N e T e Lo unit will permit calculation and regional mapping of Poisson’s ratio. This could be valuable
Short-offset, 16-channel seismic reflection data were acquired along crooked 10 - ———geafloor——— — e NI NN A \ o p Aentify diff g 1 PpINg he basi
, , , o e e e e = o _ s s L i A 8 EESIF091:2 Information to identity ditierent crustal types across the basin.
tracks through highly variable ice and open-water conditions. The source was _———— ——mullipleT 0I5 s AT — g IEa ' R A A A e o A A
fired at constant time intervals, so fluctuations in vessel speed produced shotpoint CMP 1185 1585 1985 2385 2785 3185 3585 3985 CMP 1075 1875 1675 3475 4275 5075 5875 6675 CMP 500 900 1300 1700 2100 2500 2900 3300 ACKNOWLEDGEMENTS
intervals ranging from 0 to 50 m (average ~30 m). Common midpoint bins were
desioned at 12.5 m intervals. tvpically vieldine 12-20 traces per oather from _ Seismic system: Jim Etter, Thomas Funck, Paul Girouard, Fred Learning, Rodger Oulton, Ryan Pike, Dwight

g : » LYP Yy g per g VELOCITY MODELAND SAMPLE Refraction DISTRIBUTION OF THE BISQUE UNIT ) .

. : . . : Velogit Reimer, Nelson Ruben, Peter Vass. Officers and Crew of the CCGS Louis S. St-Laurent and USCGC Healy.
adjacent shots. Bandpass filtering was applied with low-cuts dependant on noise MODELLED PHASES FOR SONOBUO Anisotropy RAYPATHS FOR SONOBUQOY LSL09-0106 e (i r?\‘;s)y TV S - - Program management: Jacob Verhoef. Onshore support: Cheryl Boyd, Terry Hayes, Julie Mills, Barb Vetese.
level (3—8 Hz for 84% of the data). High amplitude coherent noise from cable AN (e e R R NN N ' 1,50 S (Nailus Spug - Marine mammal observation: Jonah Nakimayak, Dale Ruben, John Ruben.
strum and prop wash was removed with F-K filtering before spherical divergence g N WD E=== Jeog ' Cartographic support: Phil O’Regan.
scaling and trace balancing. Minimum phase conversion and source signature f‘}f an %‘%é”?\‘/’fo‘)ls ‘tmit ath7,-b7, tkm o= 21

) . . . i o' = pa) to exhibit a —! 2.20
deconvolution were applied using source wavelets measured in the field with a o [reflection coefficient| o === 260 REFERENCES
receiver ghO st COITeCtiOI'I, fOHOWGd by prediCtiVe deCOHVOhltiOn. Tlme Shlfts WCEIC — Elgrélpira%lz;o ttllllaet chggfaiizﬂst?g | 52 9_% _;— = %gg Brocher, T. and Brink, U., 1987. Variations in Oceanic Layer 2 elastic veolocities near Hawaii and their correlation to lithospheric flexure; Journal of Geophysical

1 1 1 - » —. .7 ‘ - e ' Research, v. 92, p. 2647-2661.
app hed to account for ﬁrlng and reCOrdlng delays as well .aS average source . = acpustlc .lmpedance of the 9w S ' P ﬂ == 5 95 Zelt, C.A. and Ellis, R.M., 1988. Practical and efficient ray tracing in two-dimensional media for rapid traveltime and amplitude forward modelling; Canadian
recerver depths below sea level. Normal moveout corrections were then applied X 4| |neighbouring layer must bel S~ ] o) Tt el W= 183 Journal of Exploration Geophysics, v. 24, p. 16-31.

h . . h . 1 h f 1 1 .. -B‘ \ greater than about 13 MPa-s/m. E ‘Wg“ﬁp;»’:"’%}’hﬁi' 4 : : N T_J = 4' 60 Zelt, C.A. and Smith, R.B., 1992. Seismic traveltime inversion for 2-D crustal velocity structure; Geophysical Journal International, v. 108, p. 16-34.
to the common mldp oint gat CIS and reSKhla shifts were calcu ated to Optlmlze O This implies that the bisque unit, |: ST ’?:fg::’::%{@%””ﬁ* SR A G, SRR P 6 A 159, 5' 00 Wilkens, R.H., Christensen, N.I., and Collins, J.A., 1993. Seismic properties and reflectivity of north Pacific ocean cherts; Proceedings of the Ocean Drilling
stacking power. After stack, the primary seafloor multiple was attenuated with an % if sedimentary in nature, must| : e ) D = gﬁ%gﬂ%&ﬁ&ﬁh i c 2 Program, Scientific Results, v. 136, p. 99-104, | | | | _

: 5 . . > include either calcareous or L ef S \ ug?q»x’eifé;* 3:”::&& K e R e g e oo G T e e ~ R Wang, Y., 2003. Multiple subtraction using an expanded multichannel matching filter; Geophysics, v. 68, no. 1, p. 346-354.
adapthe subtraction algorlthm (Wang, 2003) and residual bubble pUISe was 3p TFeeems Bk Candidate o © TN (Q AN Y oy TR e et i N < ~ VAN Harrison, J.C., Brent T.A., 2005. Basins and fold belts of Prince Patrick Island and adjacent areas, Canadian Arctic Islands; Geological Survey of Canada,
. . e . . . _ i g : N Ny ; o . o Bulletin 560, p. 1-211.
Suppressed with predlctlve deconvolution. Random noise was attenuated with lithologies include limestones, : ' 8 7 Q;:* .’ﬁ\ A Shimeld, J., 2008. Chapter 5: Seismic data recording and processing; in Field report for the 2007 CCGS Louis S. St-Laurent seismic cruise to the Canada Basin,

. . . 5 — I . 5 ) . . . .
time-variant bandp ass ﬁlterlng (3 / 8 /7 O / 1 OO HZ at 1 S b el OW S eaﬂ 00T to 3 / 8 / 40 /60 dolomites, and cherts. g E&\t 3 % ocont %x?g\',)aHs.c{)aﬁC;(S;ni (g}se_ollgglcal Survey of Canada; Geological Survey of Canada (Atlantic), Open File 5818, Bedford Institute of Oceanography, Dartmouth,
Hz at 3.5 s below sea ﬂOOr), F-X deconvolu tiOn, Singular value dCCOInpOSi tion 6 % N . L\ \ 838 eeelH P Shin(leild), i.l, ?0015. Chapctlelr< 6:D Aclguis}iltion (?ndl prgcelsging of thfe Seisr(rilic éeﬂeictign 1dgta; in 20;)?) L01(11is (SA.S‘[-I;@;re(glt Fieéquggggt, ﬁxu(%fl‘lstd 212—?$;)be¥ 3, 2008,

. .. . . . . . ™ o Ny S iy ey | SOV S KR g e A L A AT " . : ed.) H. Jackson and K. DesRoches; Geological Survey of Canada; Geological Survey of Canada antic), Open File , Bedford Institute o
filtering, and trace mixing. Using a 1-D function of refraction velocties, finite E ‘“WM”;; s e e R NI T e T S St Do 2 R W ) kY . . | 2 poordata Oceanography, Dartmouth, Nova Scotia, p. 135-159.

: . . . . i et SN A g e o A N N B N o g B TS AN Ut ol it P (NG . ! AN ' s WI\TT schn : DR\T "y YO ‘ Hutchinson, D.R., Jackson, H.R., Shimeld, J.W., Ch , C.B., Childs, J.R., Funck, T., and Rowland, R.W., 2009. Mari hysical dat isiti
difference migration was applied to the data followed by a trace balance using 1 s i p-f;;;;f?'-t‘::"':@-.z,f","“,;& e R N RO R e SR S S O 2 L e R 8 %Q@&» o A A e VR e 2 AMId CrustZe?/ v 4 O | obscured by Y Canada Basin, Arctio Ocears EOS Transactions. v. 90. 0. 23, p. 197-304. SRR R RO
WindOWS Wlth 50% OVerla . 3 e - M': Y :_ A x . oy n S . . P ;;..e A. * A% E‘\\ﬂ\‘\&\ “‘* N j\/‘ -’;’ 2" / Wl » A y S W : é , - ;;H?T%w" i S T Hutchinson, D.R.,,Mosher, D.C.,’ and Shimeld, J.W.: 2009’. Chapt;r 3: Initial science results; in 2009 Canada Basin Seismic Reflection and Refraction Survey,

p. ) i . DenS|ty (g/ cm ) " Pl 2 ":‘f\._ N WA g T m oA "’ . -"’( 2 o W N oo 804 . "Qh‘ Vi " A 6.40 -, ® converted waves _| Western Arctic Ocean: CCGS Louis S. St-Laurent Expedition Report, (ed.) D. Mosher, J. Shimeld, and D. Hutchinson; Geological Survey of Canada
For the sonobuoy records, source-receiver offsets were calculated using direct TR ST F Uy - = pagl M PDR N A o 7t PSS sossible converted [T AN DK (Atlantic), Open File 6343, Bedford Institute of Oceanography, Dartmouth, Nova Scotia, p. 99—101.
’ ; PN A 0 ~
. . . . . ! ! ! ! ! ! i AR P Yy VAN & S : : - B — 5 ¥ N ,‘?‘* 'ty VW W D waves S . i : e Mosher, D.C., Shimeld, J.W., and Hutchinson, D.R., 2009. Chapter 1: Expedition report; in 2009 Canada Basin Seismic Reflection and Refraction Survey,
water waves. Subsequent pI'OCCSSll’lg lnChlded Spherlcal leergCnCC amphtude 45 u | . n 9 &;ﬁm\:\ &’Jiﬁ-ﬁz} y .f’, Q}% ) \ N . a¥n £ ry "*‘J‘Q\\! Lower Crust \\'“%'}:';ﬂmﬁ*ﬁt : I:f w volcanic edifice " L°g YRy i ‘\ ' Western Arctic Ocean: CCGS Louis S. St-Laurent Expedition Report, (ed.) D. Mosher, J. Shimeld, and D. Hutchinson; Geological Survey of Canada;
scaline. desnikine. deconvolution. and low-pass filterine. 2 | B m v e bl m T oo il N w ;3‘ FET -Z’.;: . !‘ﬂ\i S 5 VO T v W \)’?’ oy v A ¥ s ) SRR RR N8 ) e O , } Geological Survey of Canada (Atlantic), Open File 6343, Bedford Institute of Oceanography, Dartmouth, Nova Scotia, p. 1-76.
g p g ? p g N n " 3 " 1":;- 4 \’*w ‘ ! fvj\r oy N \ \&'?“ WARY T A gt L ek ” o ;‘ g — ) Dl A VI — Shimeld, J., Jackson, R., Chapman, B., Funck, T., and Verhoef, J., 2009. Breaking hard ice: Development of a seismic system to define the Extended Continental
Fixed navigation point: Novatel GPS antenna, 1.53 port of centreline, frame 198 — N N 0 10 20 30 The bisque unit 1s mapped with confidence across northern Canada Shelf and garner geological secrets from Canada Basin beneath the Arctic icepack; in Bedford Institute of Oceanography—2008 In Review; Fisheries and
— . . . . . . . Oceans Canada and Natural Resources Canada, p. 22-24.
E 3.5 . 77777777777777 N 777777777777777777777 ] SOU rCG-ReCGiver Offset (km) SOU rCG-ReCGiver Oﬁset (km) Basin on the b&SlS Of 1ts hlgh amphtudes, 1ntemal I'Cﬂ@CthIl Bruvoll, V., Kristoffersen, Y., Coakley, B., and Hopper, J., 2010. Hemipelagic deposits on the Mendeleev and northwestern Alpha submarine Ridges in the Arctic
= . . . . . . . . characteristics. unconformable base. and also the onlap relationships Ocean: acoustic stratigraphy, depositional environment and an inter-ridge correlation calibrated by the ACEX results; Marine Geophysical Research, v. 31,
G S T T S R e S Ray-trace modelling results were obtained using a modified version of the RAYINV code (Zelt Sample raypaths are shown for Plwr, PsPmid, M.P5, and P6 (which corresponds to the bisque of overlvin ul,li ts. Deen burial con;bine d with boor dI:l -, P p. 149-171.
source @ 11.8m / peiow soeovel” L . — Refraction velocities within the bisque | | and Ellis, 1988; Zelt and Smith, 1992). Modelled phases include wide-angle reflections, unit). To best match the observed PsPmid phase, a simple ray-angle dependant model of hinders zongﬁ dence in thI; central basin. while rlzma seacflloor Y
e fSvemgs =0 - " | i unit exhibit clear depth dependency reflection multiples, refractions, and refraction multiples. The PsPmid phase is a converted transverse anisotropy was derived using data from Bachman (1983) and Wang (2002). . . ’ primaty OPEN FILE | omn e ae posas
, " Moo e e with a sharp increase at about 1.0km. | . : : : : multiples obscure the deeply buried basement along the southern and DOSSIER PUBLIC | mougn e 655 omal
: 3 ; : : wave with down-going P-to-S and up-going S-to-P conversions occurring at the top of the S C d b donly in th h 6822
GPS antenna to stern roller sheave source to channel 1 15 ; ; ; ; ; ; hiohl flect; bi ‘+ Thi h ¢ s th h th d tal | h ecastern margins. onverted waves are observed on y 1n the northern o aosemssa otoaon somer o cann | 553 S5z publcs son Recommended cifation:
87.6m 1381 M —0m , : . O 1 2 3 4 5 6 lg y re eC IVC lsque unl . IS p ase rave S roug e ml _Crus a ayer aS a S ear Wave, o . o o This publicaton s available rom the Geological Survey of Canada Booksiore COMMISSION GEOLOGIQUE DU CANADA | has ts soumi§ - Shimeld, J.W., Chian, D., Jackso.n, HR., Hutchinson, D., Mosher, D:C., W.ade,.J.A..,
- e : which permits an estimate of Poisson's ratio (v = 0.27) portion of the study areca where the sedimentary velocities e S s S 2011 ocess S e ana Chaprian €. 201, Evence o an mporan lconairiphi s
o o — Sonalrad il i Depth below seafloor (km) e immediately above bisque are less than the S-wave velocity. il ) eclgieal ey ofCanade, Open Fll 6922 4or10.40657206294




	Page 1

