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CCGS Narwhal - 1988 Hudson Bay nearshore survey
Cruise report

Survey Area

Hudson Bay east coast - The narrow survey corridor extended from
Kuujjuarapik to just north of Richmond Gulf (65 15 N - 56 20 N),
extending from the coastline to a maximum of 30 kilometres
offshore.

Duration
September 12 - 19, 1988
Participants

Mr. Heiner Josenhans (chief scientist) Atlantic Geoscience Centre
Mr. Don Locke (technician) Atlantic Geoscience Centre

Dr. Bruno D'Anglegan (scientist) McGill University

Ms. Nicole Gonthier (Msc. student McGill University

Mr. John Zevenhuizen (second scientist) Orca Marine Geological
Consultants

Multidiciplinary survey in Hudson Bay (cruise summary)

This cruise report catalogs and presents a few examples of the
excellent data collected on a multidisciplinary high resolution
seismic cruise recently completed in eastern Hudson Bay .The CCGS
Narwhal was used by the Canadian Hydrographic Service for routine
bathymetric charting of Manitounuk and Nastapoka Sounds and
provided Atlantic Geoscience Centre a ship of opportunity to acquire
seismic data at night. The excellent bathymetry and highly accurate
navigation provided by the hydrographers served as an ideal
foundation for mapping the bedrock and overlying Quaternary
sediments. We were able to collect 260 line kilometres of high



resolution sparker profiles, 320 line kilometres of Huntec Sea Otter
Boomer data, 800 line kilometres of 3.5 kHz subbottom profile data
and 330 line kilometres of 100 kHz sidescan sonar data. This high
quality data base will enable us to produce a large scale (1:50,000)
acoustic outcrop map of the surficial geology and has helped us to
understand the mechanisms of glaciation within this geologically
complex area.

This cooperative project between Transport Canada, the Canadian
Hydrographic Service and the Geological Survey of Canada has
allowed the collection of a significant amount of new data at
minimal cost and resulted in increased utilization of the ship and
improved efficiency in surveying and mapping.
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Combined seismic data control and figure index map



88 NARWHAL (3.5 KHZ TRACKS]
[-/750000 AT 55N

= > = =
o Q Q Q
. & o &
os) M~ M~ w0
B~ (N N~ M~
56° 30 N , . BN 56 ° 3C

AW
~J

56° 0N

55° 30 N ( , 55° 30

N

557 5N _ 55° 5




26 NARWHAL (SPARKER TRACKS)
1-/750000 AT 55N

= = ? =
(on)] (o] (o] (e}
o 9 o it
O N ~ [d®]
™~ ™~ ™~ ™~
56° 30 'N T 56 ° 30

55° 30 'N 55° 30"




38 NARWHAL

(BOOMER TRACKS)
1-/50000 AT 55N

78°0'W

77 %30y
77%0'W
- 76%0'v

56° 30 N

™
N

S
s

&

N
N\
’

L

55° 30 'N \

N

firiirs

| 1 P O A /NATTIIE™ IMATA 2emaolsm

56° 3C

55° 30



88 TYHMHVYN SO0

/ 81nbl}

VR S e ?
-

N v 3l BN
a »).u‘.«nww hiAs &..u“.e.m(e.. N

= Qv oy
pol il N i il =

Am_zoa _mfmo_.wv

= o .Bvi.rf.ﬂbft.( A,y

obpu Emm.:o 3001paq
0102010101 0 do} UO SjuBWIPas

leroelb jo den

v
1
i
T

oY

R3S

N

—1‘

0

0€2/85¢

“
|
!
i
|




88 TYHMHVYN SHOD - g 2inbi)

P aN N

A‘;(.

18 T
Hw T w

Ty

&ay

3

s

(eiyoid sodpieds) s|n |eroelb jusseides o} pajaidiaiul
Sjuswipas AQ Uulel8A0 S8bpl1 B}SONO }00Ipag 210Z019}04d

' G1¢e2/65¢




88 TVYHMHVYN SHOD

(omoud zHy G'€) . S |

‘Siusiipss papuod [eroelb 1sod Aq uepeno sewipes’ - .,.,_,
[eloe|bgns/oud jo uonoss (paposs Ajensed pue) pesodxgy 1

H

S120/09¢




rw s Wt e e e v
g W

s i ) < 3
21~ S g O g e 6
=~ A DR N

ST e

P A RO R

frogrt iy rryan BB

P NI P O L AR f 50

CCGS NARWHAL 88

\.lef:\ﬂﬁ‘:

v
st
tiponal)

,.
o

A LEIY e,

B N
P ot M das L e S e
BeRoutie o G Al B
Pt Sl oy

—r

..,

Ao i ad Wy
o gt W 9= e & A =

| sedirhents“ modified b

1a

.

A}

epositional Jwedge of post' glac

AP TI AL R T TR D I LA

B e titie afihoe e m a o e w2 o RS AN W

urrents at base of cliff. (boomer profile)

<D
‘c

ey ao o Y,
ey v Sre oot usd

figure 10

260/2015




88 TVHMHYN SHOD - | 2inBly

.;Am__,v_oh.n ,.EEooe .mc:mﬁmb,mv ho::m@mwmUmELQm%c\AmEmEmE%mw
SR pepuod 8yl ulyum seuoz jusiedsues; Ajjeoisnooe
SR -T0] | _.c.m_c,xoo__cmn JO 8seq 1e suawipss |eoe|b 1sod popuod

. . - .. K R
e N

omwm Q)

A A
AN
AT




88 TVHMHVYN SHOD

ecloaunbly

[e1oe|b ejdiinw jueseaidas o} pejaidiaju
[eulslul Jualayod ou Buimoys sjusw

i

(T sl
xr...ﬁx.au g

GLLO0/19¢

Au__u_oa;mp_o,o.& 00Ipag 18A0 |1}

$101009|}81

IP9S JO s8suoT

I




88 TVHMHVN SHOO

gcl einbly

PP X SOV ‘f..ian.

‘“.\.m.\.. C0 _mchmwc_ wcmhmcco ou Dc_gocw wucmg_ﬁwm hO wmwcm
< SRTE RN S
n o o
i 3
o i
1y sy
4 .... .s. .
- o ww..
4

A

SN

S Ry

) [ A..H.

. I

b IR

R

' I". _'-
vl

Smoaa -

”_..._. I Am_co_a 19W00q)
i [eloe|b eidiynw jusssidas o pajaidialul siojoa|al
1

T & SaLvyoeund

-

L

!

.xoo_cmn 19A0 S|}

o

,:_Lm_

.l/..’f..lwlli)u'\..\

.:1_1333._

e

RS
o .ﬁ?ﬁ. s J.;
| | G110/192




88 IVHMHVYN SD0O

el ainbly

-

s

)

(opjoid Jowooq) -soeyns Jesu uonnjosal pasealsour Apybis
sey walsAs zHY G'¢ 8ul leyl aloN "walsAs tawooq ayl Aq-
90BJINS }o0ipaq oyl o} uonesouad pasealoul 8yl bBuimoys
BoJe SWes Jo sajljoid o1WsIes ZHY G'E pueB 18W00Qq 99IUNH

| O5S

PRI

AN

NN
91/1/¢9¢




88 TVYHMHVYN SHDD

qel einbiy

N dg?%x Svcn 0y
2w Q) -
T d
Y N .
R R o b A i i 00
TR kb 5.1......5_: t _w ;...ngwm.a—w“s__ g 1
.f&%@z e nﬂ %dggﬂawh
>
2 WA |
(81401d ZHX G°€) -eoepns 1esu uonnjoses paseaiou Anybis
| sey weisAs ZHX G'€ 8Ul Jeyl aloN ‘walsAs tawooq oyl Aq
90BLINS X00Ipaq o8y} o} uoiiesieuad paseasoul syl Bummoys -
ES8lE BWes Jo sajjjoid OIWSIBS ZHY G'E PUB 19WO00q 991UNH
o
S
/ o
Q5SS | IR
. _ 9121/292




88 TVHMHVYN SHDD

el 2inblj

| ‘sjuawIpas |eloe|b

1sod pue |eoe|b jo wgz o} dn Bunensny apjoid zyy g'g

BASAN'S o@?o\? A;d? ach-
s W Q94

L Y P e e R
Te [ A SNSRI

Bt o 0
1 WIS L . T ™
. e Pl h . B LI B o
e [ T _4 ’ v m M
S R L~ S . :.. L e
I SRR SR Ol bl . r e T g >
- . . . et - - - h
FORT . . 4, " el T o e Tt
o RS S ] : P .

)
r’

ey

b
BN
") .kr.ir_,.ﬂ:

R TR e e 1 s s S pwis min st P

L. . ——-

b

0081/¢9¢

CTr

..,. P YT IV S DA Lmlg

e AR

Lot e el
\ﬁ A ‘L.l.l..\.FrOo:..l LERIY B

s,

PR SRR EEE
PR R TR




88 TVYHMHVYN SHOD L | qbl Ny

qnllllll-!lll!-l-lﬂ

T
‘Sjuswipss |eroe|b

}sod pue [eoe|b jo Wwsgz 01 dn Bunesnsnp apyoid Zy G°g
>t ,,

et b ooy

2 Q0]

UETIRTOY oY § § V1L, S TURRT IR TR VO A

I ) y-. BT B IR L R
: DS RV et e e s . Ll

L K v . . .
o . e e ...... e, Lot T T N T G RPN
T e LS T T NPT L W ekl R PN PR ST (ST 58 S

gt 0 el wbiothmcin Ly gttt ot £ 27T LS i A A Al . i A
Pauds ) I o = »r o .

1

o i L 3, T -

ol IR
‘. Sl

e A b e doattbetl

oy s s .
Py py o,y
Sl ik aad, T

N




88 IVHMHVYN SHOD

Gl ainbyy

) dzjo\,y. A,omj acHy
5 0\

-gouanbas ojydeibijess onsnooe

oy} Jo ued Jaddn syl ul sjuawipas pspuod 0} X}00ipag

onoge sjuswipas pedeip woil  8jAls [euonisodsp u
sebueyo oyl oloN ‘suoissaidep oyl ul paysodsap sSlUBWIPOS —

[eloe|Bisod jo eousnbas aidijjnw 8yl pue 8BNS }O0IpPa(Q

oyl Jo Joles eiseno pabbni syl Bupensn| ajyoud zyy g

M -
e .&r'ﬂ:rm\

4hﬁ<4~1 .... T _....n
Y ol R A .
u .Q.L f?}l%g.\.i;&.h}
(P Py wix.. &4 A WY b s

T e 1.,or{a§‘—?—.1__.,§.. R

,_% D
. :i«:z s}nvm{%“

B

' S¥8L/ ¢9¢



88 TVHMHVYN SHOD I 9| 2By

E3T

‘sjuswipas aupewolde|b jo nsodep '
. J0BJUOD 9821 ue jusseidas o} pajaidisiur ybiy yooupaq jo

99| Ul abpam 1wawipas( ) pazieoo| jo sjjoid Jowoog:

; RT ...“ﬂt,,ﬁt ..ch‘ _x_AI.MH..WW .xr... . - ; . - T

A sw: - a:l:u : \9..5

v,

IR

X SN

o AR L
RSSO
O v LA

S e,
BT




| 88 NARWHAL (SIDESCAN TRACKS)

. 1-750000 AT 55N
i -

= = = =
; (@) (@) O O
Z "o 5{: o JL’;
' ™~ ~ N~ ™~
1567 30N , ,\<J5603Oi

o 0
; ~7
3 :7 .
zones of ﬁ
| sandwaves Q ~=
<
| w RS
560 O lN Y 560 O !
|
|
|
| 0 ! 0 N
§55 30 N /// , 557 30
| /
figure 17
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STATION LOCATIONS -
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APPENDIX 1

Catalogue of seismic data collected

|

| Geopulse Sparker data
|

258/0000 - 0745
3258/2109 - 259/0745

259/2030 - 260/0235

Huntec Sea Otter (boomer) data
5260/1930 - 261/0904
262/1615 - 263/0815

"O.R.E. 3.5 kHz subbottom profiler data

257/1930 - 258/0535
258/0539 - 1858

258/2109 - 258/0745
259/2015 - 2316

259/2328 - 260/1136
260/1915 - 261/0900
262/1615 - 263/0815

E.G.&G. 100 kHz sidescan sonar data
257/2130 - 258/0745

258/2130 - 259/0715
259/2030 - 260/0746




APPENDIX 2
Catalogue of grab samples

In order to determine the substrate characteristics of the study
area the Canadian Hydrographic Service collected Deitz Lafond
small volume (500 cc) grab samples along an evenly spaced grid.
These samples were examined and described immediately upon
recovery. The samples were then bagged, labelled and retained
for a future more detailed lithological and sediment size
analysis. These samples are now catologed (see appendix 2) and
stored at the Atlantic Geoscience Centre sample repository.



APPENDIX 2

DEITZ LAFOND GRAB SAMPLES

SAMPLE DAY/TIME LATITUDE

NUMBER

Ok W N

()

10
11

12
13
14
15
16
17
18

19

20

21

22

23

24

(ADT)

260/1515
258/1302

258/1231
258/1205
258,/1140
257/1810

257/1745
257/1725

257/1700
257/1625
257/1610

257/1545
257/1525
257/1510
257/1450
257/1430

257/1410
257/1348

257/1330

55
55

56

56

56

56

56
56

56

56

56

56

56

56

56

56

56

56

56

57.75
59.76

01.74

03.70

05.60

07.44

09.46
11.46

13.46
16.04
17.42

20.02

18.48

16.49

14.58

12.61

10.63
08.67

06.71

LONGITUDE WATER DESCRIPTION

77
77

77
77
77
77

77
77

77
77
77

77

76

76

77

77

77
77

77

18.38
l6.76

15.16

13.57

11.96

10.42

08.85
07.22

05.58

03.47

02.26

02.49

57.14

58.68

00.51

02.14

03.62

05.25

06.83

DEPTH

122
83

63

48
35
40

60
52

41
45
56

47
58
52
40
60
84
60

46

no sample retained
no sample retained
no sample retained
gray mud

sandy gray mud with
shells

sandy gray mud with
one pebble

very sandy gray mud

with pebbles and shells

very sandy gray mud
with pebbles

small sample, grayish
brown sand

uniform gray mud
sandy mud with fine
and coarse gravel
mixed sandy mud with
gravel

mud and one large
pebble

sandy gray mud with
one pebble

sandy gray mud with
pebbles

no sample retained
no sample retained
sandy gray mud with
pebbles and a shell
very small sample of
gravelly mud with
shells and pebbles
very sandy gray mud
with shells and
pebbles

sandy mud, pebbles,
(pelecypod) shell and
shell fragments
sandy gray mud with
one pebble

sandy gray mud with
some small pebbles
very sandy gray mud,
shells and one pebble



SAMPLE
NUMBER

25
26
27
28

29
30
31
32
33
34
35

36
37
38
39
40

41
42
43

44

45
46
47
48
49

50

51

52

53
54
58

DAY /TIME
(ADT)

258/1110
258/1436

258/1400
258/1323

258/1604
258/1535
258/1504
258/1044
257/1245
257/1225
257/1208
257/1145
257/1130

257/1108

257/1042

257/1015

257/0955

257/0935

257,/0900

257/0840

257/1940
257/1915
257/1855

LATITUDE

56
56
56
55

55
56
56
56
56
56
56
56
56

56

56

56

56

56

56

56

56
56
56

04.71
02.76
00.71
58.86

57.96
00.00
01.90
03.85
05.85
07.79
09.75
11.69
13.67

15.62
17.57
19.54

18.59

16.66

14.70
12.73

10.75
08.80
06.82

LONGITUDE WATER DESCRIPTION

77
77
77
77

77
77
77
77
77
77
77
76
76

76
76
76

76

76

76
76

76
76
76

08.38
10.07
11.64
13.26

09.74
08.17
06.55
04.85
03.30
01.70
00.11
58.48
56.83

55.26

53.65

52.50

48.55

50.10

52.21

53.56

55.19
56.62
58.31

DEPTH
108
133

95
100

165
155
127

72
112
100
102
169

77

115
122
122

114

110

83
142

155
162
122

gray mud
gray mud
gray mud

slightly sandy gray
nud

no sample retained
no sample retained
no sample retained
no sample retained
no sample retained
no sample retained
slightly sandy gray
mud
gray mud
gray mud
gray mud

fine gray mud
gray sandy mud with
one cobble
uniform gray mud
compact fine gray mud
very sandy gray mud
with abundant pebbles
gray sandy mud with
pebbles (1-6 cm) 5
black volcanics and 3
others

dark gray fine mud
with polycheate worms
gray mud

no sample retained
no sample retained
slightly silty gray
mud

slightly silty mud
with reduced organic
matter and 5 pebbles
(1-6 cm) 3 black
volcanics and one worm
gray sandy mud with
2 black volcanic
cobbles, about 10 cm
gray silty mud with
a little sand and
reduced organic matter
gray mud

gray mud

sandy gray mud with
shell (possibly
overlain by a thick
brownish mud layer)



SAMPLE
NUMBER

56
57
58

59

60
61

62

63
64
65
66

67
68

69
70
71
72
73
74
75.
76
77
78
79
80
81
82
83
84
85
86
87
88
89
S0
91

92
93
94

95
96

DAY/TIME
(ADT)

258/1009
258/1828
258/1750

258/1713

258/1636
259/1740

259/1720

259/1755
259/1815
259/1835

259,/1225
258/1858

259,/1920
258/0930
258,/0907
258/0852
257/2005

259/0855
259/0910
259/1155

259/1252

259/1320
259/1335

LATITUDE

56 04.91
56 02.92
56 00.97

55 59.00

55 57.04
55 55.03

55 53.05

55 54.22
55 56.13
55 58.07

56 00.07
56 02.07

56 03.93
56 05.99
56 07.90
56 09.60
56 19.54

56 06.95
56 05.07
56 03.12

55 57.23

55 55.22
55 53.33

LONGITUDE WATER

76
77
77

77

77
77

77

77
77
77

76
76

76
76
76
76
76

76
76
76

76

76
77

59.77
01.41
03.09

04.69

06.31
07.93

08.52

04.38
02.77
01.22

59.55
58.03

56.42
54.76
53.12
51.42
52.50

49.53
51.23
52.70

57.73

59.30
00.87

DEPTH

136
160
166

164

118
128

155

165
175
106

86
144

160
160
151
122
130

112
164
110

€6

130
128

DESCRIPTION

gray mud

gray mud

slightly silty gray
mud

very slightly sandy
gray mud

slightly silty gray
mud

gray mud with one
pebble

no sample retained
gray mud

gray mud

sandy gray mud with
pebbles

gravelly gray mud
slightly sandy gray
mud

gray mud

gray mud

gray mud

gray mud

gray mud

no sample retained
no sample retained
no sample retained
no sample retained
no sample retained
no sample retained
no sample retained
no sample retained
no sample retained
no sample retained
no sample retained
no sample retained
no sample retained
no sample retained
no sample retained

‘gray mud

sandy gray mud
slightly sandy gray
mud

no sample retained
no sample retained
sandy and gravelly
gray mud with
pebbles and shell
silty gray mud

gray mud



SAMPLE
NUMBER

97
98
99
100
101
102
103
103a
104
105

106
107
108
109

110
111

70FS1
71FS1
72FS1

DAY/TIME
(ADT)

260/0950
260/1015
260/0930
260,/0908

260,/0845
260/0816
260/1755
260/1812

260/1833
260/1853

259/1435
259/1415
259/1355

LATITUDE

56 02.83
56 01.43
56 04.50
56 06.55

56 08.63
56 10.70
56 12.85
56 15.03

56 17.17
56 19.00

55 48.30
55 49.97
55 51.67

LONGITUDE WATER DESCRIPTION

76
76
76
76

76
76
76
76

76
76

77
77
77

45.97
49.70
43.62
41.80

40.95
41.50
41.13
39.78

38.37
37.08

08.65
04.52
03.92

DEPTH

115
126
106
107

109
133
144
127

92
80

102
98
90

retained
retained
retained
retained
retained
retained

no sample
no sample
no sample
no sample
no sample
no sample
gray mud
gray mud
gray mud
slightly sandy gray
mud

very sandy gray mud
sandy gray mud

gray mud

slightly sandy gray
mud

. gray mud

gray mud

sandy gray mud
gray mud
gray mud



