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SUMMARY

The study provides a comprehensive documentation of
iLeeberg groundings off Canada's east coast. Sophisticated
criteria to identify and verify grounding events have been
developed, A data base containing iceberg tracking data
and related information has been compiled. The data base
inciudes data on 2, 728 icebergs tracked at well-site
locations by drili-rig radars, 868 lcebergs tracdked by
shore-based radars off Newfoundland and Labrador and in
Baffin Bay. 40 icebergs tracked by satellite in Baffin Bay
and the Labrador Sea for periods up to 309 days, and aboutb
65,000 icebery sightings reported by the International Ice

Patrol (United States Coast Guard).

The freguency of iceberg groundings near the

Y.

shore~based radar statlons was much higher than that of
Leebergs grounded near the well-sites which are gaenerally
located in deeper water. The frequency of groundings at
the well-sites varied from 0 to 18.8% with a mean value of

4

%

G . Near the shore-based radar stations the mean

£

.5
Erequency of grounding was 19.9% for the Saglek area and
@

16.4% for the Strait of Belle Tele. For a specific site
the frequency of groundings varied widely from year Lo

Year.

Of the 40 icebergs tracked by satellite telemetry,
only three were never grounded. The grounding durations
werve up to 100% of the tracking time with an average value
of 47%. About half of the icebergs tracked by well-site

and shore-based radars were grounded for periods of longer



than two days. The longest grounding duration was 31 days
for the well-site data, and 295 days for icebergs tracked

by satellite.

About 75% of the grounded icebergs had masses in the
range one to 20 million tonnes. The largest ilceberyg
grounded in the Labrador Sea had a mass of 25 million
tonnes while a grounded icebery in Baffin Bay was reported

o have a mass of %4 million tonnes.

Since the identified grounding events took place
during times and at places where lLcebergs were tracked, the
grounding data provided in this report are valid only at

these places and during these periods of time.

Very few grounding events could be ldentified in the
Grand Banks avea owing to the lack of adeguate iceberg

tracking data for this area.



RESUMIE

Une étude d'ensemble sur 1'échouage des iceberygs suy
la cbte est du Canada est présentée. Des critéres
sophistigqués sont &laborés pour identifier et vérifier, &
partir des trajectoires, l'occurrence de 1" échouage. Un
ensemble de données concernant les trajectoires des
icebergs et autres informations pertinentes a &té
constitué: la bangue de donndes comprend les trajectoires
de 2,728 icebergs repérés par des radars wontés & bord de
plateformes de forage offshore, de 863 icebergs repeérés par
des vadars terrveshres sur la c¢ote de Terre-Neuve, clu

Labrador et de la baie de Baffin, et enfin de 40 iloebergs

sulvis par satelliite depuis la baie de Baffin et de la mer

du Labrador sur des périocdes allant jusgu'da 309 Jours. La

bangue de données comprend aussi des donnbes ponctueliles
p

sur environ 65,000 icebergs repbrés par 1’ International Toe

P . £
Patrol (Garde Cotidre, des Biats-Unis).

L'échouage des teebergs est beaucoup plus fréguent
prés des radars terrestres gue prés des puits de Lorage gui

[ By " . .. doal . A £ =) S oy o
sont generalement situes dans des eaux plus profondes,

#

Dans ce dernier cas, la fréguence moyenne des achouages
prés des puits varie entre 0 et 18.8%, la moyenne étant de
4.5%.  Pres des stations tervestres, la fréquence moyenne
s'établit & 19.9% dans la région de Saglek et de 16.4% dans
Le détroit de Belle Isie. Pour un site donné, la fréguence
d'échouage varie peauvcoup 4d'année en année.

Des 40 idcebergs repérés par satellite, seulement

trois ne se sont &choués 3 ancun moment. Dans certains



cas, les lcebergs sont restés Lmmobilisés durant toute la
durée du rvepérage mals la durée moyenne d'échouage était
de 47% du temps de repérage, Fnviron la moitié des
icebergs suaivis par radar tervestre ou offshore sont restés
&choués pour des périocdes de plus de deux Jjours; la durée

d*échouage la plus longue s'établissant & 31 fours pour

lesicebergs repérés par radar offshore et & 295 jours pour
les icebergs repérés par radar terrestre,

¥nviron 75% des lcebergs  é&choués ont une masge
comprise entre une et 20 millions de tonnes, ©Le plus gros
icebery é&choué en wmer du TLabrador failt 25 millions de
tonnes alors gqu’un iceberg échoue de 54 millions de tonnes
& &té repéré dans la baie de Baffin.

i

Fvy 2 oy gy e e A b R B 4
avenaenents  dfechouage  identid

Covmine 1«

S

o e g o o A [ T S 7 - e e S o I S . K - 2o
forcvement parvrtie de La duréee du trajet gui a eté
enregistrée, les données A& &chouage fournies ne s'ap-

b M - i . "} o - P - o ey ) 3 - oy
pliguent gu'aux endroits et aux intervalles de tenps O

allas oant &td observé

Trés peu d'échouvages ont &té  identifiés dans  la

réagion des Grands Bancs {(au large de Terve-Neuve) en raison

N o

du petit nombre de +trajectoires disponibles dans ce

secteur.



INTRODUCTION

The objective of this study is to provide information
to establish a data base containing the positions of
Leceberg groundings and associated information for the Grand
Banks, Labrador Sea and Baffin Bay regiong of eastern
Canada. This data base 1is needed for the planning and
design of drilling activities and production systens,
including pipelines and other seabed installations. The
grounding events weve identified in this study through
extensive analyses of lceberg tracks logged by drill ey
radars and shore-based radars, and satellite telemetry.
Information on iceberg groundings was obtained from
International Ice Patrol records and repair records of

submarine cablasg,

Very limited informstion is available on the freguency
of iceberg groundings. Only two published studies have
been carried out to identify groundings, these analyzed
iceberg tracdking data at some well-sites off TLabrador
{Barrie et al. 1981: ILynas et al. 1984). Using a simple
grounding critevion, these references report the percentage
of dceberg groundings at well-gsites for a period of 12
hours or more, which ranged from 0.5% to 8.3%. 'The average
grounding fregquency for Makkovik Bank during the drilling
seasons from 1973 to 1981 was reported to be 3.39%. It was
pointed out that this was a conservative number and that
several other groundings could have been identified had a

morve refined criterion been used (Lynas et al. 1984},

Analysis of long-term satellite tradking of two sebs



.

of icebergs by the International Ice Patrol (Robe et al.

1979; Robe 1982) indicated that icebergs grounded frequent-

ol

1y and for long periods of time during their drift. For
the first set of iceberygs tracked from Baffin Bay to the
Labrador Sea, it was vreported that grounding occurred
freguently, occupying neariy 40% of the observed time {(Robe
et al. 1879). For the second set of lcebergs, tracked
along the west coast of Greenland, it was reported that
Lcebergs were grounded for ©3% of the tracking time (Robe

1e82).

&



METHODS

T'he study presents a comprehensive approach Lo
identifying and documenting icebery grounding, using all
the XkXnown and available sources for obtaining icebery
tracking data and employing criteria to determine grounding
conditions. This involved extensive search, COrrespond-

ence, and data-handling efforts.
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DATA SOURCES

A List of the data sources is presented below

fTecebergs tracked by drili-rig radar: a total of 2,728
Lecebergs were tracked during drilling operations from

1973 to 1982,

Icebergs tracked by shore-based radar: a total of 292
icebergs were tracked by a Memorial University team
during the years 1972 to 1974 in the 8aglek Bay area;
Fenco Newloundiand Limited tradked 106 icebergs during

the perviod 1979 to 1281 and the Canadian Coast Guard

cacdked 169 ilcebergs during the peviod 1982-1983 in

the Styvait of Belle Isle; and a total of 301 icebergs

were tvadked by Arctic Sciences Ltd., for Petro-Canada
during the period July to October, 1978, in Baffin

Ravy,

Teebergs tracked by satellite telemetryy eight ice-
bhergs were tracked by satellite telemetry by the
Interpnational Ice Patrol {(IIP) in the Baffin Bay and
Labrador Sea area; two were tracked during the period
February to August 1977, whille six wevre tracked during
the period of Januvaxy to September 1978: and a total
of 32 idcebergs were tracdked for Petro-Canada duving

the Bastern Arvctic Marine Environmental Studies

(BAMES) ice studies in Bay, during the period

from August 1978 to Uecembar 1980.

-

International Ilce Patrol records: a total of about

65,000 records of iceberg positions as reported by 1IP

g
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reconnaissance flights, IIP wvessels throughout the
east coast area, and by other ships in the Grand Banks

area, during the years 1960 to 1982,

Repair records of submarine cables: a total of 25
cable breakages tocok place as a result of iceberg
tmpact, documented Dy Teleglobe Canada during the
period 1960 to 1982.

Other sources: a survey of 421 jcebergs in the Davis
Strait and Baffin Bay areas between 63°N and 75°N for
the Arctic Petroleum Operators Association was carried
out by Marine Exploration Timited (Marex) from the
vessel Hans Rgede, during the period July to October,
1e7z2.



CRITERIA FOR IDENTIBFYING

JCEBERG GROUNDING

BVENTS
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Because the accuracy of the positions reported for
lLcebergs depends on the source, the resolution of the
equipmént, the period between wmeasurements, and the
availability of other relevant information, different
criteria will De set for each data set. The following
subsections outline the proposed grounding criteria for

each data source.

Icebergs Tracked by Drill-Rig Radars

Data from drill-rig radars at well-sites are the major

source of lceberg grounding information.

Usually dceberg positlions (range and bearing) are
given at an interval of about one hour; however, this time
interval may vary from half an hour for close icebergs to
several hours for a grounded iceberag. Appendiz 1 gives the
errors introduced by radar systen or oparator problems
which may be involved in intevpreting these data. Table
A.L presents estimates of errors in range and bearing for

iceberg positions introduced by such inaccuracies.

To study the quality of tracking data and to establish
criteria for identifying grounded icebergs, the following
diagrams were plotted and anaiysed for a randonm sample of
100 icebergs tracked at different wellwsites during

different seasons:

® time history of speed magnitude
@ time history of speed direction

& iceberg drift trajectory.



In addition, listings of the range, bearing, velocity,
and direction of these lcebergs were alsoc analysed.
Appendix 2 presents trajectory plots, time histories, and
tistings for four of these icebergs. Significant fluctua-
tions in iceberg speed and direction during a very short
period were observed. As explained in Appendix L, most of
these fluctuations were introduced by rvange and bearing
errors, since icebergs usually take more than one hour to
regpond toe any changes iLn envirommantal forces [(In-house
regearch at Fenco Newfoundland Ltd. ).

Based on the sample of 100 iceberas, and after careful

review by geologists and oceanographers from the Bedford

Institute of OCceanography,. +the minioun  reguirements ©o
Ldentify positive and probable grounded ilcebergs weyve

&

cabilshed and are presented Ln Plgure 1. A loeberg was

o
;

considered to be stationary during a certain period if the

variations in range and Dearing data during this period

were within the possibile tracking evror, and the

to ‘move! around a certain location. Thus,

appeal
iceberygs with low velocities but with steady movement in a
given direction could be identified as non-stationary.

More conditions had to be satisfi

ad for shorter durations

of Little or no iceberg movement {(within radar acouracyj.

The following paragraphs describe the procedure

follovwed to identif

y pogsitive ov probable groundings for
all dicebergs tracked near well-sites. A TGrounding
Enalysis TForm’ was designed to compile available informs-
tion on each lceberg suspected to have run aground accord-
ing to the grounding criteria (see Figure 1). A sample of

the 'Grounding aAnalysis Form' is given in Appendix 3.
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The first step was to screen all +the tracking data
(such as that shown in Appendix 2} to identify iceberys
that may have been grounded. Teeberygs with consecutively
Low velocities were identified as potentially grounded and
were subjected to further analysis. Tcebergs identified as
stationary for a period of six hours or more were suly jected
to detailed analysis using the grounding criteria. We l 1
site reports and observers logs were examined to determine
whether grounding had bheen verified by ice observers or
supply vessel personnel, by considering constant bearings
o known landmarks (when in sight or radar range of the
coast), cocurrent, wind conditions, and movement of obther
icebergs in the vicinity. Changes 1in  ocean currents,
winds, waves, ov btides may temporacily slow Oy stop a

drifting lceberg and give a false impression that the

Loeberg has ground iceberg tracking data and

plots were checked to determine Lf there other

ieebergs moving  in the vieinity of the

unde

stion {within five nautical miles) . When loebery

congiderx

draft measurements were available, they were compared to

th information obtained from hydrographic and

wataer dej

rounding event s,

navigation charts to confirm g

Based on the above analysis and the grounding

iteria, a stationary iceberyg was identified to be eithe

).

A

¥

positively grounded or probably grounded (see Figure

ITcebergs Tracked by Shore-Based Radars

the criteria followed for this data base were
essentially the sane as those applied for the well-gsite

data, However, no information on environmental data or



iceberyg size was available. Some of the probable
groundings could have been confirmed had more information

heen available.

Leebergs Tracked by Satellite Telemetry

In the data sets compiled by the IIP and Petro-Canada,
iceberg positions (latitude and longitude to the nearest
0.0l degree) are given at time intervals varying from about
2 to 18 hours. The expected error in computing ilceberg
velocity would be less than 6.1 m sec-! (0.2 knots) . T e
grounding criterion for +this data set was based on the
velocity time history, because no other inforaation was
available. An  ilceberg was considered positively grounded
LAt maintained a zero or very low velocity (<0.05 m
sec-1) for at least 24 hours. Probable grounding was
assigned to an dceberg that maintained zero or very  low

velocity for a period of 12 to 23 hours.

leeberyg Positions Recorded by the International Loe Patrol

The records compiled by the ITP contain about 65,000
iceberg posltions, as reported by the IIP reconniassance
Flights, by IIP vessels, and by other ships. The positions
of observed licebergs are given in terms of longitude and
latitude to the nearest minute, at time intervals varying
from one to several days. The accuracy of these positions
depends on the accuracy of the navigation system used and
distance and time from a rveference point. For thesge

records the locations are expected to be correct within two



nautical wmiles {(nauvt. mi), therefore, the expected error in

iceberg speed is about 0.05 m sec~) (0.1 knots

Any diceberyg that had been sighted previously (given
the same tarvget number) and that maintained the same
position (within £2 naut. mi} for a period of at least two
days, was considered to be positively grounded. Probable
grounding was assigned to any iceberg that fulfilled these

conditions for one davy.

1¢e



TOENTIFLED ICERERG GROUNDING EBEVENTS

The following subsections present iceberg groundings
determined for each data set which meet the criteria

outlined in the previous Section.
Grounding near Well-Sitesgs

A total of 2,728 iliceberg tracking records were
analyzed to identify iceberg groundings. Gf thesge, 123
Leebergs were considered to have positively grounded (4.5%)
and 48 to have probably grounded (1.8%). fTable 1L presents
a listing of well-site informetion (location, period of
driliing, water depth) and the number of lceberg groundings
near aach site. Figure 2 shows +the location of the

drilling well-site.

Tabiles 2 and 3 present information on positively
grounded and probably grounded iceberygs respectively and
include location and duration of groundings, and ilceberg
dimensions when available. Some Jdoebergs were grounded
more than once during the tracking period but the duvration
and location of groundings in Table 3 are given only for
the longest grounding period and a summary of data on
lceberygs that weve grounded more than once is presented in

Tabhle 4.
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TARLE |

Sumary of well-site data and lecherg groundings from dr i Ig radars

| Well-
site MNa. of Noa of
Drilting Perlod water iNa. of feebergs icebergs
ldenti{lcatton Lat it wle Longlt wle depth tlcedergsiposit ivelyipobed Iy
of welil-site {(North) (W2 sty Year  Start Stop (my  piracked {grounded fgroun dedj

Lelf E~38 RE 5417920, 87550575 2. 1711973 28-Jul.  O1-Aug. 168 i o 0
Leif M-48 BACT TS 920 B0 720179875 O1-Aug.  29-Aug. 169 37 0 i
Blarni H-81 55° 3020, 355 45505521973 20-Aug. T4-0¢te 139 24 Z O
Bonavista C-99 AP0B0GABF 1714727851974 26-lune  04-0c¢ts 329 184 0 G
Gudr 1d 55 BAMSA2006TES B 231,04591974  T4-Ful. 0 3-0ct. 299 222 6 i
Blarnt H-81 RE SECR0F2Q.359I5 74RO, 521974 030t 29-0ct. 139 10 G O
Bonayista C~99 RE AGCOBOGABH S 191427, 850981975 31-May 1i-Aug. Y 56 0 0
frewls B-87 5EGEM B UM A% 230,757 81975 0 2-Jul.  08-Aug-. 79 27 0 2
Gnorvi 290 §7°1974 4. 529595 T4 4. 37011075 28-Jul.  10-0cth $41 50 3 4
Kar {sefnl A~13 BEOG2M B0 1A6M 2.8 9T T0~Aug. «25-Septi 175 25 0 t
fndian Harbour M-52 SAZUSTBANSR2FF 81T 9TS 2i-Aug. 23-0ct. 198 i1 0 G
Cab ot G- %1 S5®E020., 1196 1P45104.00001976  3i-Jule  29-Aug. 181 151 3 O
Kar fsefrni A-1 3 RE 5882515037616 2.08%01976 1 2-Sap . 2%-0c¢ts 179 26 2 a
tadian Harbour M-52 RES A 2795 1, 349547235 1L 81911976 0%-Sept. O6-Nov. 198 i O 0
Snorr 1 Q0 RE BTG AS2FE 0N PMASYHHGTE B0-Aug. O8-Sep i 141 15 2 G
Herjolf M-92 BECETYE S Z0WIS T44T 2531976 28-Aug. 23 Nov. 359 26 2 O
Vers azane 77 57026 TG TRES AT TS 114 EIOTE 01 Sap e 29-Soptt 183 7 0 O
Sko tp E-07 582624 7T1VESTAGT09.05% 81978 22+Jule 30-Sept 67 55 4 A
Hopedale B33 GG 22434 EB 0N S 24591970 0%-Aug.  01-Octh GH0 68 i 0
Hare Bay E-21 SIRTORZ 218104 2709711979 ta-Juns 18-0at. 258 8 O G
Clibert F-53 5805 26, 82462708 2304811079 28-Aug. 1500t 183 21 4 [ i
Roberval K-97 SAPS PSS, 53T 557447 35,769 1979  04-dul.  03-0ct. 269 145 4 1
Tyrk P00 BOO2OUGE2TRE BN 30 TR 18 -dule 22-0ct. 117 168 a9 O
Biarni 0~82 S EIMABZZMB TTA P BTLTORT9TS 29-Jul. 2200t 144 100 ¢ A
 Roberval -0 S ABT0 7. 005 5%46704. 511980 07~jul.  14-Sept 216 30 Z a
Giibert F-575% R 5872126, 827627082 5,04711980 20~dut. 1 2-Sept 183 B2 & 3
Horth leif [-05% 54° 247589575571 591 0.57 1980 T4-Septe 27-Sept 144 3 0 0
Biarni 0~82 RE GO39 G2 T4 25377091980 15-Septe 17-0ct. 144 8 2 i
Hekja 078 RE SV L TAM 6 PHYA6. 7B T OB 2i-dul.  130ct. 351 A 0 0
Ogmnd £-72 5703120686025 55T T8 EIOB0 16 ~Auge 08-0¢T. 156 32 6 0
South Labredor N~79 5R%4BTAG. 228" 26 32831980 26~tul.  18-0ct. 500 117 3 2
Biarni 082 RE BB AR 22NB T RAYETL 0N 1981 2%-dun.  3i-Jul. i44 383 22 10
LTR gt SOG4 THIERMI 6T 151981 T4~Jul. 27-Septt 124 193 24 &
North Bjarat F~06 SH°EGT29. 345 TP 454940811981 Ol~Aug.  06-0ct. 150 57 3 1
Robearval K-92 RE SATS PPN RIS SR A4 3N, TEE 982 Oi-Jule  O8-lul. 269 67 ] 3
Corte-feal P85 RE S 00V4MA0THB 8% 20848981982 09 -Jub. 14-0ct.t 438 16 i G
Rut H-1 1 RE BRI EATHEZ TG 7.159H1982 24-dul.  12-0ct. j24 106 5 3
Ralegh N-19 G217 BT A6RI62%% 2% 7,50%81982  16~Jut. 15-0ct. 439 1354 i Z
Total no. of ledbergs 2.728 123 48
Percent $00 4.5 i.8
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TABLE 4

positivaely grounded lcebergs from drill-rig raday data

Grounding location

Aatitude

Longitude

Grounding
duration
{hours)

Teceberg paramaters

Length

{mm)

Width

{m)

Haight
()

Dyaflt

(v}

Mass

(tow 105

H- 6]
W81

w55

Biarni
Biarni
Gudir L

GCudrid H-55

=55
M55
H-55
H=55
J-30
e Q0
Snovri J-90
b Gl

397

-9

Gudrid
Gudrid
Gudrid
Gudrid
Snorri

Snrovni

Skolp B-07
Skolp B~07
Skolp BE-07
Skolp 507
Hopedale B30
P53
Gilbeyt 53
e
Gilbeyt F~53
Roberval X-92
Roberval K92
Tyrk P-100
Tyrk P-100
Tyl P-100
Tyrk P-100
Tyrk P~100
Tyrk P-100

Gilbart

Giibert

1973
1973
1974
1974
1974
1974
1974
1975
1275
1975
19706
176
19796

TRT6

1876

1276

1978
1978
1978
1978
1679
1679
1979
1979
1979
1979
1979
1979
1979
L1070
1979
1979

19741

1976]
1976]

T97615¢
197 8158

5539, 17
55940, 5"
54953, 1
54°553.2°7
5A4°56, 8
5441, 4¢
B4°65,0F
54%°46.9¢
57°09. 3"
57°22.
57°09.8°
G0°G2.2°
50°%41, 7"

Bga 1.9t

59t 8¢

Gt

. 0F

o

55932, 47
e a4 b
55914, 10

4°F
58°37.2°
58°36. 1°

5825, 50

BEC4T.TT
58°55, 7!
58%47.9°
58740, 9°¢
58%46. 5°
5451, 6°
B4vs5. 8"
55939,
55934,
55928,
5925,
BE°27.6°
55°35, 3¢

30

58%14. 8¢
58°14.6¢
B6°17.7¢
56°2 0.
56°%24,4°
56%°40.5°
56718.6°
56°28.1°
59958, 07
59°36.7°
60°37. 08
G1°34,9¢
Gi°17.6¢

G1%a5. 1%

61°25.9

6143, 5¢

595, 5t

5G9
5791
57°4
61°%33.
61712,

[ SR

6202657
56°20,2°¢

o -
55923, 5¢

58°10,
5756, 1°
58°10.0°
57056, 5
58°09.2¢
57951,7°

8i

g

5
61°10.87 |
62°03,4°

10
87
52
54
26
78

42

201

x4

460

26
15
20
86
@
103
40
34
3
35
a1
29
114
17
238

21
12
27

3473
37
19

T4
g3
360

400
216
1T
180
235

2060
255 ¢
128

2506

200

122

132
220

64
148
138

87

=
S

i s b
WO
I

fany

a2
69
54

5
53¢
61

g5
&h

B0h
80b
150hb

P55

120k
T40Db
T15

145

FA0h
165
128
G0
107
1240

G

THO0
1100

50
88b
850
65h

0.14

1.0
T 0




TABLE 2 {cont'dl
P — - e
Iceberg parametaers
Grounding locationiGrounding - s
Tceberyg duration jlength{widthiHeight|Draft Ma s g
identification YeariLatitudelLongltudel {hours) (m) {m) (i} {m) (t. x 105}
051 tyrk P-100 1979155%36.88) 57956,5¢ 30 - - o ~ - ;
052 Tyrk P-100 197 9§55°36. 0% 537955.7 18 o - - - :
114 Tyrk P-100 T979{55%31, 1% 57°%47.7¢ 101 - o - - o
002 Biarni 0~82 1979455°29.8%; 57°17.0°¢ 8 121 - 49 B80b 1.3 ‘
007 Bijarni 0-82 1979155°36,9' 57°46, 3¢ 176 138 - 62 105h 12.25
016 Bilarni 0-82 1979355°%44.4%F 57°33.7¢ 9 m - - - i
025 Bjarni 0-82  [1979]55°85.9¢] 57°50.4¢] 6 - - - - - ;
034 Bjarni (¢-82 1976555% 3.8 57°32.6¢ 24 201 - 62 Ti0b 3.8 ﬁ
038 Blarni 0-82 1972185%4 1. 477 B7°37.0° 36 218 - 51 156h 10 ‘.
047 Biarni 0-82 1897 9455°33. 6%t 57°38,7° 23 125 - 34 80 T.15 &
701 Biarnd 0-82 1979155%38.3% ) 58°03, 97 116 173 - 85 100h 7.5 L
007 Roberval C-02 pI9g0§55°07.5%% 56°22,9° 7 118 53 53 173 .94 |
025 Roberval C-02 [198B0{54°36.8%) 56°24.67 60 - o - - - Q
005 Gilbert P-S3RE{I980158%46. 6% 62°23, 80 44 257 206 G2 157h 3.0 i
009 Gilhert F-DIREITOBNIBA"38,4°¢ GROYT 2 164 - - i
014 Gilbert P-S3REIO80ES8°37.74¢ 62°035, 9 68 E - E
019 Giibert P~53RE11980158°37.6%] 62°07.1¢ 34 - - P '
030 Gilbert F-53REJ19B0IRE"3IT.5%1 £2°07., 4¢ 121 98 T 26 32 0.170 L
033 Gilbert ¥-B3RE T980|58°58q6* 617949, 4° 162 175 123 63 130 ) %
0C1T Biarni 0-B2RE [19B0F55%42.0%F 57955, 0% 138 146 142 &b 115 @ 3
002 Biarni 0-82RE (1980166%3 1,78 57°%4G, 3¢ 139 257 114 ey 1710 1.5 {
007 Ogmind E-72 TOBO[ST 12,84 60945.8% | 26 - - ;
010 Ognund =72 T980{57°17.27 ) 60°43.6 1086 o - - i
013 Ogmuind T~72 1980857°%25,7 ] 61%08.5° P12 = - - Z o - E
017 Ogmund ¥-72 1980;57°29.87) 60°30.5° 32 = - ﬁ e - i
0271 Ogrnund E-72 T980p57%23. 8% 61°08, 3¢ 17 - - - w - {
028 Qgmand 72 1980157°34.8% ¢ &1°24.2° 18 o - - o -
072 South Iabrador
B 79 1980{55°38.2¢) 58°10,9° 35 - - - - :
101 South Tabrador
N-T79 TOB0I55%42. 51 58905, 08 152 = - - - -
109 Bouth Iabradoy
INEAY 198015532, 6% 57°58,5°¢ 84 - ~ w -
006 Biarni 0-82RE [1981)55°23,3%F 57°%5, 3¢ 19 o - . s
016 Bjarni 0-82RE [1981i55%21,3%F 57°56,3¢ 169 e - - o e
020 Biarni 0-82RE §11981155%3.98% 57°47.6" 59 o - o -
022 Biavni 0-82RE [1981155°29, 5%} 57958,3° 101 - v - o -
023 Biarni 0-82RE $T981{55°32,.1%1 58°%04,.8¢ 5§ - - o .
0724 Bjarni 0-82RE [1981155°33.3Y) 58°03,5¢ 54 - - - o
040 Biarvni 0-82RE [1981§55°30.68%1 58°02.9° 32 - = - = -
061 Bjarni 0-82RE §1981]55%°32.4") 58°04,8° 27 o - o - - ]
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TARLE 2 (cong

Teeberyg

H

—
—
-]
el

PaSa
o

Biarni
Biarni
Biarni
y Biarnl
Biarni
Bijarni
Biarnd
Biarind

o
JENe]

LORNG B
o

L s BRI B
T od
W

[

Barni
371 Biarni
Biarni
> Biarni

i He
it f
it
Ru . M-

Gos
D09 i
010 Fut ger
G172 Tt w14
G372 Rut He

¥

065 Rut M

078w et
083 Rat He1d
085 Rt el d
086 Aut H-11
09T Rrun BT
1 Mo

07 Rut
P11
¢

el
RO
N
He-1 01
Hortitn Biarni
-6

fart

Y

identification

Yeay

Grounding Location

Latitude

Longlitude {

Grounding
duration
(hours)

Ieeberg paramsibers

Tenagth

(m)

Width

()

Height
()

Draft
{n}

Mas s
i
(t x 109

Bjarnk 0-32RE
G-83RE
0-82RE
0-32RE
G- 82RE
0--82RE
0=-B2RE
G-~82RE
0-82RE
0
0 BIRE
- B2RE
~82RE

H2R¥E

i

Gt

1981
1981
19681
ERER
1981
1981
1981
1981
1981
SETE
1981
1981
1981
106
RS
TR
1901
1951
1981
198
1981
IETER
198?{
1981§56°59,
1581
1981
1981
o901

31

f

1981:59°%22
1981159%1 7.,
1981158°54,
CEY
198
19817
1987
1987

9518, !

552G, 5t
55°39, 5¢
55%4 4,
55%28,
H893 1,
55°%4%5,
BR3¢
55734, 5¢

55732,

i55%4 1. 5¢

o
55%18.
o

55571,
5R915,5

v O
59705,

59°20, 8% ¢

=

5971 1.

53°08.

2

10,
-

&)
59%1 3,
L9009, 8¢

59%°0 6. 5¢

5890 6.
(AR I
5851,

s Oy m
5G%25. 3

22

59°0 4.
58°%54. 47
5914, 9°
58°53, 1°
59°29.9¢

55924, 4°

55°58,2¢
5804, 8¢
55°35.6¢
57 REG. 1
58°04, 77
57954, 5
57012, 5¢
58°01,
58°0 1,
57957,

5727

575G, 5

57917,
67 %08,
G298 4,
62915,
6105 G,
61952, 0¢
52%1 6.
G088, ¢
G207,
61937,
6291 6.
625G,
63%0 2.
62°33,
62940,
62507,
G35,
£72°50,
627490,
52939,
63°0 6.
62254,
672931,
G253, 3
52923.6°

BFf

g

g
@
O%
27}
5
6§
3?
gt
’i%
75
gi
D§
6@

"l T

57°32.,2°

R,
gt ¢
gl

aty

65
40
182
30
65
217
g

)

[
~i

e} DA

]

]

6he
T35
54
610
13
149
a0
110
123
32
61
85
25
35
32
40
38

36

54

329

[
&8
32

25

&4l
45 h
5%
46
03b
1270

—

2 8
2.5
d
5.8
.85

0. 460
0.250

4



TABLE 2 icont®d)

Teeberg parameters
Grounding Location{Grounding} —
Teeberg duration {fength{WidthiHeightiDralt Mass
identification YeariLatitude Longitudef(houxs) {m} () (mmd () (L x 106;

007 North Biarni 1981155°25, 1° 57°59,6° 3 - - - s

=06 ]
010 North Biarni 19g1l55°44. 601 57°32, 3% 25 T7 55 16 i 0.220

T~06
066 Corte Real 1982:156°17.4° 58916, 1° 48 158 141 28 81b 0.880

P-8E5RE
059 Rut H-11 1982{58°0 1.7 51°47.3° 120 198 i52 59 130b 3.160
0698 Rut H=t1 1982{59°03.2°{ 63°01.7°¢ 39 -~ - - = -
072 Rut H-11 1982158°5 5.4 62°52.5°¢ 86 . - -
089 Rat H-11 1982159°59, 2% 61°%44,32° 102 - - - -~
097 Ret H-14% 1982159%21.8%F 62°14,5°¢ 93 230 i83 57 1250 4.3
108 Ralegh N-19 1982162°37. 1% 63°00, 8¢ 46 - e - = -

a -~ Investigated by supply vessel

In - Wgtimated from Bl-Tahan and Bl~Tahan 1982

()



TARLE 3

Sunmary of probably grounded icebergs from drill-rig radac

Iceberg paranaters !
Grounding locationGroundingl— a - -
Tceberyg : duration jLength Widthgﬂeight braft Mass E

idaentification Yeavilatitudeilongitudel (hours {m} (1) {m} {m) +{t x 106)5

(017 Taif A8 973854297 55°10,2° b 145 - T2 P000 .5

124 Gudrid 155 1974{55°07,2¢ 1 56°02.9¢ 10 130 - GO 90 2

013 Freydis 3-87 1975454°00.2% ) 54°46,2° 7 o o -
014 Freydis B=87 {19753]53°57.1°%} 54°18,5¢ 6 - - = - w
00T Snoyei J-80 TG7 557215 60°26,2° 20 50 8 45h 0.15
008 Snovri J-80 1975157915, 08 59°86.2° & 66 o 23 ¢ 50b 0.3
(013 Snoryd J-90 197545 7%18.6F 59°33. 67 7 o S - - o

014 Snorri J-~90 TOTSIST30.7% ) B0%13.0° 14 - M - e o

016 Favisefni A-1301975i58°0 1.9 61956, 5° 10 175 - 54 100n 2.0

005 Skolp B-07 1978158°39.6% 1 61°19.7" S - NI -
026 Skolp B-07 1978{58°19,27] 61°28.9%¢ 7 - - - - -
044 Skelp @07 g7aisecan. At 612,50 22 193 162 50 152 2.3

007 Gilberw #5853  19979159°10.65| 62°13,7°
0as val K92 [1979i84%42. 20 55930, 4¢ 27 1 8%y 1.2
939 Biavni 0-B7 197915523, 75| 57°15,3° 40 105 5,5 1
049 Biarni 0-B2 T979|HE5 14,10 ] 57°31.67) 6 T . . . ;
071 Biarni 0-02 19791557, 451 57°58,2°1 19 . - - - - ,

g o=d
3
o

;

224 181 70 TA0D o
’i N e
;

o
i
s
Ll

025 Gilbert ¥-53  11980{58°55.47) 62°47.2°1 8 - - - y -
029 Gilbert F~53 TO80I58%368.9%] 62°0H.4¢ 232 - -
051 G 5 H1980{50°05, 501 62°34. 3¢ G o SR S .
005 ¥ 19806155°39.3%1 57°51, 5¢ 10 98 1 77 26 82 0.17
103 1980755%42 371 58°1 1. 3" a - -

5
Libert =51
2

W79
107 South rabrador{1980155°35. 6% 58°00.2¢ 6 - i - .

e 75
104 Biaymi O-B2RE [J1981/55°39,8% 0 53°% 3, 0¢ 14 - SR o -
105 Biarni 0-82RE {19813155°32.9%F 58°04.8°}) 21 - - - -
!11@ Biarni G-82RE §1981185°%0. 9% 58°08,9° b - - e -
140 Biayni 0-82RE 11981185°44.00 ] 57°46.9¢ 7 - s - - -
216 ¥ O-828E {198B1(55°38. 8 58°07.6° 22 - - - -
217 Biarni 0-82RE [1981155°40.6% ) 58°00,3¢1 17 . o o - -
2724 Bdarni 0-872R% 119814{55°19.2°1 5795, 3 8 - - - -
288 Bjarni 0~82RE ?981;55°3407‘ 58°07,2¢) 23 - - . - -

24



TABLLE 3

(cont 'd)

Teeberg paramaters

Grounding locationiGroundingt - B
Tcebery duration |Tengthiwideh Height{braft Mass
Identification Year LatitucieFLongitude {hours) {m) {r) (m) {m) (v » 7‘06)
i3
295 Bjarni 0-82RE11981({55°1 4. 4¢ 57°47,6¢ 22 v - - - -
391 Biarni 0~82ZRE[1981155°20.7%8 57°46, 29 iz 192 148 41 114 21
017 Rut H-11 T981159°04. 1% 62°42,7° i0 - - - - -
015 Rot H-11 1981159°09.8% 1 62°99, 5¢ 8 - - - -
087 Rat H{~11 1981E58°55,. 14 62°50,1°¢ 22 - - . - "
117 Rat 0-11 1981459°23.1%F 61°47.5¢ & e = - . -
137 Rut #~11 19817159°30., 1%} 62%17,8°¢ ig - . - - -
148 Rt H~T1 19871§529°19. 5% 61°51, ¢ 14 254 123 35 B6b .2
011 North Biarni [1981155%35, 9¢ 58°22.5¢ 9 o - .
06
051 Roberval 1982;54°53,4¢ ) BReAE Qv 23 o - - -
K- Q2RE
054 Robherval 1982154°34.7%) 55°40,2¢ 8 - - - -
R=9IRE
055 Roberval 1982754°34, 4} K5°3g,0° 23 - =
K-S 2RTE
009 Rut H-11 TUB2159°%16. 51 62°13, 3¢ 18 -
010 Rt 83-11 1982(5%°16.0%F 62°00, 17 19 - - - - -
073 Rut W11 1T882159%20.3¢¢ 61°37.5° G = - .
056 Ralegh N-19 1982:62°25.9%1 52945, 1° & - - -
FT 1 Ralegh N-19 {1982 62"1%2”% 63°18,3° G - - - .

I o

Bt imated from Sl-Tahan and ®l-Tahan 1987
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Grounding near Shore-Based Radar Sites

A total of 4868 iceberys were tracked by five
shore-based radars during the periods 1972-1274 and
1978-1383. The radar tracking stations were located as

follows:

~  Baglek, Labrador, during the sunmers of 1972, 1973 and

1974 ;

- Point Amour, Labrador, on the Stralt of Belle Tale, Ffromn

1979 to 1981;

-~  Cape Horman, Newfoundland, on the Styait of Belle Isleo,

during 1982 and 1983;

~  Hope Monument, Devon Isiand, overlooking Baffin Bay and
Lancaster Scund, during the periocd of July to October,

1978 and

-  Cape PFanshawe, Bylot Island, overlooking Baffin Bay and

the approach to lancaster BSound, during the period of

July to October, 1978.

Figures 3 and 4 show the location of shore-based
experiments and the range of coverage. It should be noted
that no information was avallable on the dimensions of any

of the icebergs.

Table 5 presents a sunwmary of identified iceberyg
groundings off Saglek whereas Table 6 presents all the

grounding data for the same location. About 20% of the
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TABLE 5

Summary of iceberg groundings from shore-based

radar at Saglek, Northern Labrador

T T
Positively Probably
grounded ilcebergs jgrounded jicebergs
Total no. B o e s et et Somennnn et e e i et s
Yaear of lcebergs Total Percent Total Percent

H
i
H
i
i

wn
EN
oo

1972 104
1973 i 109 27 24,8
1974 79 26 32,9 3 10.1

O W
o
98]

TOT AL 292 b 19.9 20 5.8

tracked idcebergs were identified as positively grounded
and 6.8% ag probably grounded, These values are aboul four
times greater than those for iceberygs tracked by the
drill-rig radars. Simitlary vesults were obtained for the
icebergs tracdked in the Stralt of Belle isle as presented
in Tables 7 ({summary for Point Amour and Cape Norman
radar), 8, and 9 (all grounding data). The large numbexr of
groundings 1s  reasonable since water depths near the
Labrador c¢oast and in the Strait of Belle Isle ave
shallower than those at the drilling sites {compare Table 1

with Tables 6, 8, and 2).

This was not the case for the ilcebergs tracked in

Baffin Bay and entrance to Lancaster Sound by the shore-
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TABLE &

Tcebery grounding events from the shore-based
radar at Saglek

e o e

Grounding location
Water Leeberg grounding
feeberg|lLatitudelbongitude]depthiDuration R — e
Year no. North West {(m)} {(hrs.) [PositivelProbable
1972 77 58°38.3'F 62°23.7'F 150 8 X
TR 58°58.7' ) 62°24.1° 130 39 b4
am 58°17.5] 62°14.3Y1 175 12 x®
70 58°23.2°) 62°10.9'¢ 200 172 X
88 58°57.61 61°58.7' 1 130 182 X
1IN 58°51.7'F 61°20.9'¢ 170 16 ¥
12C 58°11.5¢ 62°LL.1" 95 68 X
2ic 58°27.0°F 61°C1.0'F 130 26 X
La73 30C 58°27.57F 61°31.87 1 150 46 ¥
304/ 58°25.2° 1 61°38.271 200 472 b4
30D 58°33.4° ) 62°09.2°) 150 252 X
308 58%25.7°1 62°01.10F 200 206 X
304 58°49.0° ) 62°L1.9%F 160 12 X
301 58°34.37] 62°30.4° | 115 234 by
30K 58°33.8%}) 61°57.4° 1 150 44 X
30L 59°03.1° 1 623°04.7" 65 21 X
30M 58°28.4°) 61°50.9'% 170 3 ¥
30N 58736.0% ] 62°48. 7" 50 27 X
300 58°21.7YF 62°L2.7'} 100 142 X
30p 58°36.771 62°58.5'1 100 218 X
308 58°40.8"} 63°27.8'} 200 24 X
30w 58°55.8') 62°58.3%| 100 11 X
1c 586°38.0!0 62°59.7! 106G 84 X
1D 58°24.5° 1 62°00.6° 1 200 196 X
2B 58°09.9° ) 62°21.2'} 100 352 X
4B 158°30.07 62°24.4'% 150 87 X
55 58°30.5'F 82°36.3'F 100 34 X
5B 58°33.3"1 62°54.0° 40 149 X
5C 58°36.8"F 62°23.5°} 150 38 X
6A 58°30.8° 1 62°39., 3" 31 20 X
7A 58°10.4° ) 62°14.2'1 155 118 X
9 58°1L5.3"F 62°04.1%} 170 38 X
13C 58°19.2'F 62°25.9'}) 100 36 pid
13F 59°%12.9° 0 62°08.2°1 140 18 X
14c 58°56.0°} 62°58.0'¢ 100 114 X
T BA 58°42.9'1 62°41.4%1 150 144 b4
1583 58°18.1F 62°22.9'} 200 2 b
1Le¢ 58°42.2° 0 62°54.7'% 100 T4 b4
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TABLE

& {cont

'd)

Year

Tceberg
NG,

Grounding location

latituds
North

longitude
Nest

Water
depth
(m)

lTeebery grounding

Durationk
(hrs.)

Positive

Probable

1974

L7m
188
1 9R
L9F
228
243

2 6A
261
26C
266G
2615
26M
26N
6P
260
20R
265
26X
2601
20M4
26A9
2ERL
278
2TK
2N
28AL
288
28D
280
30A
31A
3ic
310
iB
2D
413
4F
4L

)

NN
[T ]

l,,

58°07.

e ey

58°26.3"
59°08. 4°
58°07.3°
58°L2.5°
58°39.3°
58°34.9°

58°53.
58%°4 2.
53°40.
58°2 3.
58°25.
58°24.
58°25.
58°272.

7
37
2
17
7

5

g
5E%L3.
58°18.
58°43.
58°2%2.

3!
3!
4S
YB35 2 2. 87
5o, 8t
58°22.5"
58°38.2°
58°23.5¢
55,87
58°50.
58°38.
58°22.
58706.

65
i
81

58°35.8'}

58°43.9°
58°L2.7"
58°50.4°
58°18.0°
58°14.6°
58%41.6°
58°1L2.2"
58°32.7°
58°53.7°
58°30.6°1

G
4+

04

S

£2°07.2°
63°30.5"
62°15.3°
61°57.0"
6GR°44.7"
G2°35,6°
62°54.2¢
G240,
62°43.7°
62710, 5°
62921.2°
62°23.5¢
GR25,
62718,
62°02.
G271 7.
62710,
G1L°31.9°
GZPL0. 70
52%11.6¢
63°10.7°
G2°11.3°
G2°43,
G2712.37
G2°56,8°
622 1.
G242, 1°
62°18.
61°56.
51°33.9°
62°39.6°
212,71
H2°H0.4°
62°11.
G224,
6R°42.2°
62715.8°
62°13.5"
G2°53,2°

R s o U

7

7

61”2037‘f

G

N

6ty

3 Lo

g

1

140
160
100
140
100
100

145
100
170
200
100
160

0

P35

G0
150
150
190
200
200
200
160
200
110
170
100
120
110
155
110
150
115
100

75
L75
130
200
160
135

22
72
166
52
58
22

52
34
22
72
137
220
118
38 :
270
176

oy B
£ W0 W

]

258

22
38
14
18
51

44
58
b2
110
80
28
40
24
10
L6
22

P pd e

EOR

BB M BE B BE 3 X

X

X

2h P
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TARBLLE 7

Summary of ilceberg groundings in Strait of Belle lsle
from radars at Point Amour, Labrador and Cape Norman,

NewFoundiand

Pogsitively grounded|Probably grounded
locebergs iLaebaergs
Toral e ettt oo i1 ot o o w50 b i oot e o e e s s [
Year icehergs Total Percent Total Percent
1979 3 2 67,0 O 0
1280 26 B 30.0 i 3.6
19D 77 1L 14,3 1 1.3
1982 130 27 20.8 13 10.0
1983 39 O 0 0 O
Total 275 48 16.4 15 5.1

hased radar gstationg at Hope Monument and Cape Fanshawe.
In this area, the gea floor slopes down guickly Lrom the
coast and water depths reach more than 300 metres only a
few kilometres from the shore. Of 301 lcebevgs, 41 were
Found to be stationary for periods up to 49 hours, although
most of these weve stationary for periods of less than 12
hours (Table 10). Since information was not available on
iLcebherg size or draft, and water depth in most cases was
more than 500 metres, it seems unlikely that the icebevys
had run aground. The maximun draft measured for lcebergs

off Labrador and off Hibernia is about 230 m, and drafts
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Grounding events
radar

at Po

Yeary

Icebery

Grounding

TABLE

int Amour,

fron

8

1 the shore-bas

@d

Southern Labrador

location

no.

Latitude

North

Longitude
West

Water
depth

(m)

Duration

(hrs.

)

Iceberg grounding

Positive

Probhable

1979

19480

1981

00L
GOl
002
0oh
Qo7
o0y
Qo8
009

BL°24.0°
51°24.3°
51726,
510?6 3'
)7

CHG LG
51°29.2
51.°26.7
B1L°27.8
51°26.8
51°31.7
F1®26.2"
510242
51°26.3°
51°24.5
51°20.9°
Bloie.6°
51°28.3°
5Lez25.6°
51°28.2°
51°28.2¢

51°32. Os
51°30.1

57°00.5¢
B6°59. 7
56°56.0°
56°47.9° |
56°53, 4"
56°57.
56°57.6°
56°48.6¢
56°35.7"
56°36.1°
56°44. 8¢
56°52.7"
5645, 1°
56°37.3° 0
56°50, 8¢
BG5S, 37
56°49,2¢
565G, 4°
564D, B
56°46.9"
56°56,5°
9
a

56°56.
56°54.
56°56.8°
56°32.2°
56°43.0°

92
92
95
55
55
Sl
55
55
60
50
&0
30
50
50
60
60
60
60

15-30

30
L5
L5-30

3045

15
40

6075

&0
34
R
a0
7
49
60
66
16
46
18
16
69
87
T4
267
60
312
23

43
G4
103
102
28

41

A
P4

s
LN




Grounding events from the shore-bas
at Cape Worman,

radar

Year

IcebergrLatitude ILongitude

ne.

1982

OGE
005
016
OL7
020
043
048
050
053
054
056
0n7
061
06z
063
067
069
075
076
087
090
0o
094
095
087
0SS
LO3
106
107
108
109
110
Lia
115
116
122
123
129
130

Jroundan

TABLE 9

]OLaL

e

New foundland

Lon

North

51 37 7‘
51%44,0"
51°35.6
51°46,0°
51°44.4° | 5
51°43, 2"

51°38,7°
51°36, 1"
51°44, 1"
51°36.9° |
51°44.6°
BlC47.3
51°40,9°
f'°4/ 8¢
51°38.5°

5 ,i,” 47, |
51°52,
51949,
51°44.9
51°38.9°
51°36.5
51°38.2
51°37.6% 4
51°36,5 ¢
51°37,6°1
51°45.
51°62,0°
51°38,9°
51°40, 4"
51°40,4°" ¢
51°46, !

51°55, Q¢
51°44,1°
51°38.8"
51°44.5
51°47.56"
51°45,"
51°42.8°
51°40.0°

West

)6 O
58°52,

56°08,

55°46.
55 0(),;0
55°49.
56700
56706,

56°00.5

56°04,
5504
l""““/;)
“”3)n
‘4R
505}6c
5080,
5°41 .,
56°03.
55°49,
56°00.
56°05,
58045,
55°42.
56°05
5542
56°03.
55°84,
55°52,
5584,
55°54,
56°07,
(lolD(}
55°443,
55°50,
55°48.
56°06.
56°08.
55°50,
55°51.

Gt (.F
5

LY

L
AR

VAN
.87

v4‘

7]
3i
9I
6|
9i

9 ]
5t

7‘:

37

1
1o
25

2(
-
45
gl
7

3
S

7

92

l"“ll
8(

S‘i
4_!
3{
4;
/1'
9r
9:
Oi
A}_‘
91
3|

>

i

Water
depth

{m)
64
o4
54
55
70
53
64
66
92
656
49

l f

6?

QO

26
55
55
73
124
55
22
48
37
92
51

37

]
i
1
i
i
i
H

Duration
(hrs.)

H

[
et D

v 1D OW O

Fansl SRS

P T
L5t

[

[t

I
-

=l
T

R CIREN

D0~

ILeceberg g

rounding

Positive

X

X,

il

g P

5 3

L S

e

Probabfgh

A

X

>

b
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TABLE 10

Information on stationary iceberygs tracked by shore-based radar in
stern bancaster Sound and Baffin Bay east of Devon Island during
the veriod of July to October, L973.

[

Pogition
R A i Duration of o wmovaenent
LatitudejlLongituade]depth (@) b oo s o s i
Iceberg no. ! Worth West () (hrs.)

1056 74.360 81.841 695 31
1044 74.32 78.233 653 11
2001 74.281 852,898 585 12
2017 74.153 82.262 704 49
2021 74.091 8L.4493 693 7
3116 po74.746 78,537 315 25
3065 T4.203 8L.159 695 2
3071 74,411 78.843 040 )
3071 } TAAELT 78,755 640 7
3072 I R 78.010 540 20
3026 TadL ALY TH3.649 ell 11
3026 VA AAT 7H.669 G1l 7
LG 73,999 TO.T97 776 (&
4019 74,737 78174 353 8
ALLS 74,348 81.296 H95 &
4028 75,034 1 78.94] 201 7
4010 - T4 4B 79,048 513 10
4010 74.380 T9.263 568
50773 T4.196 81.105 677
5046 Ta.319 80.315 680
6014 T4 .34 80.845 686
H065 74,791 790540 148
7044 T4.T795 79.463 148
Y046 T4 822 79.367 148
7045 T4 T94 79.562 146
8091 T4.805 T8.576 146
9020 TaL2T6 80.481 677
AN 74.318 230,555 577
9019 74.301 80.589 677
G019 74.309 80.527 o777
G019 T4.309 83,491 677
9059 74.204 80.724 077
Q059 T4 .98 80.767 677
9023 74.594 79.100 457
16 T4.342 79.543 653

7 74,491 79.626 408
1522 T4.678 T9.236 201
1605 74,182 #30.003 721
1lei3 74177 80.051 721
1574 T4.091 8i.112 721
15823 74.098 8G.724 721

]
0~

WO WD~ SO

O 00~

Wb
~Psd =~ E

a -~ Betimated from 36
Navigation Charts



may DPe greabter than this nearer Lo bthe icebery sources bhut

are not expected to be in the order of 500 m.

Grounding of Tcebergs Tracked by Satellite Telemetry

Two sets of data are available for ilcebergs lLracked by
satellite telemetry off Canada's east coast. The first set
wag studied by the International Ice Patrol. Two ilcebergs
were tracked during the period of February to August, 1977,
while six dcebergs wevre Utradked during the period of
January to September, 1978, Most of these were tracked
from latitudes of 68° to 70°N, and varied from about 71° to
517N when tracking stopped. Table 11 presents a summary of
the tracking data. Table 12 presents a summary of ground-
ing events for the sight ilcebergs. The probable groundings
usually occurrved very <lose o the locations of positive
grounding. All the lcebergs, except No. 77-0160, were
grounded for periods ranging from 14 to L7686 days. This

-

means that the ilcebergs were grounded for 12% to 86% of the

L

tracking time (see Table 11). The grounding time of

iceberg No., 77-0160 was short (0.2%).

Robe et al (1979) presented a detailed account of
movement and grounding of all the icebergs tracdked in 1978
except iceberg No. 78-1550. Apvendix 4 prasents the drift
trajectories of the icebergs which grounded, the grounding
locations and durations. The criteria which they used to
identify “firm' and ‘intermititent’ groundings were not
reported in the paper. However, Lt seems that firm
grounding was assigned to lcebergs with a long stationarny

period.
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TABLE L1

Sunmary of data on lcebergs tracked by satellite for IIP in

Baffin Bay and the Labrador Sea, 1977 to 1973,

Location

ON)

Track -~

Traciking Dates ing {Latitude Grounding

Pariod

Teeberyg

s,

Start

End

period

{days)

At

gtart

At

and

period
(days)

grounded

(%)

170156
77-0160

78-0050

F8~-0156
Ta-1344
781372
TE-1550

30

03

30
30
0l

25

Feb

Feb

7
79

78

T80

78
18
78
78

Jul

Mg

Jul
Sapt.
Aurg
Jun
Juld

Jul

77
77

78
78
78
78
78
78

69 .14

68,05

68.47

62.921

68.50

57,281

10,88

64.1 53

68,
63, ]

84

15

23.5
0.5

S0
176
72

46,6

13,4

16,2

during the Petro—-Canada LHAMES
total
TO°KN

the

The

ot

second

32

near

period

nresents

presents

Filgures

for

Dergs

¥

the

&

data

Smith
or

swamary  of

years

studied,

Avgu st

on

1978

s of

get

iceberys

Sound,

grounding

and

satellite tracking data was obtained

¥

we e

1978

the

1379,

throudgh

Lo

Loe studies in Baffin Bay.

tracked TRN to

track ing

from

Westaern

avents

respectively.

Decaember
data

for

atitude
Baffin

1980.

Bay

while

each

Of the

only three were never grounded.

38

Tabhlea

Table

A

during

Leeberyg.
5 and 6 show the drift trajectories of the ifcebergs
32

e




TABLE L2

Details of grounding data for icebergs tracked by
gatellite telemetry in Baffin Bay and the
Tabradoy Sea, 1977 to 1978,

B e T T T

Position Wdt@r i Grounding

Tecebergl Latitude |nongitude |Durationldepth{a)
no. North {deg) {West (ueq} Hour s (m) PositivejProbabie

X

770156 ©8.16 55 93 ZO
08.20 55.04 169

13

11 x
68.18 55,20 18 11

11

L

2

2

2 X
68.17 55.13 | i3 2 X
68.94 54,68 317 2
63.78 54.17 13 97 %

77~0160 64.04 02.23 13 183 X

780066 $2.98 6280 423 L83 x
62.72 62,98 1384 221 ‘ "
67 .49 63.54 1404 165 X
62.36 ' 63.85 629 121 ®
G211 64.81 22 201 X
62.28 64.26 350 201 b4 -

780050 64,172 6l.806 2107 ¢ 165 b4

17 62 .84 L8 155 #
18 62.95 20 180 K
16 62.94 13 180 X

78-0156 58.67 . 6G.75 1720 200 b4

TR-1344 64,37 60.88
64,11 ' 60,97
56.59 58.53 21
56,25 59,00 1

285 | %
e

C“%‘H
Gv R L
N
R
o

=

THR-1372 7G.58 55,51 513 68
70,43 55.28 496 73 X
70,55 54.84 28 97
70.49 56.37 55 135

P

78~1550 64.15 62.08 20 190
64.00 02,07 81 190 e
64.10 61.921 . 23 120 X
64,13 bl.80 22 120 X
63.19 62.99 255 180 X

a = fFstimated from navigation charts

39



TARBLE

13

Summary of satellite tracking and grounding data for

Lteeberygs Lracked for Petro-Canada in western Baffin Bay,

1978 to 1

380.

Loeberyg
no.

Tracking dates

Start

Fnd

Tracking
variod
(daysa)

Grounding
paeriod
(days)

T8-1162
T8-1163
T8-1223
781241
18- 264
78-~1401
T8-1413
781445
T8-1454
78-1462
91167
To-1163
791223
791241
791264
71401
PN
T9-1440
To-1454
To-l462
7912386
TO-1987
791988
73-15809
79-~19290
79-1991
To-1992
TG-1993
PASECE RERE 2et
191395
Q01993
B80-19%4

26
31
12
04
20
20
03
03
26

P 240

L6
L4

01

09
09
20

04

78
78
78
73
78

78

Aug
Aag
Sept
Hept
Sept
Sapt
Sept
Sept 798
Sept 78
Zept 78
Jual
Jut 79§
Jul 76
Jan 79
Jul T8
Jul 798
Jul 79
Jud
Jul
Jul
Sept
Mg
Mg
Mg
Aug
Bept 7Y
Auag 79
Sept 79
Sept 79
Sept 79
Jun 80
Dec 80

79
7S
79
1
79
79
79

78]

FASA S

794

21

27

24
17
12
29
15
25
01
14
o8
13
09

31

Dac
Dec
Deg
Dec
Dec
Dec
De e
ot
Dac
Dec
e
De
Dec
Mowv
Nowv
Dec
[N el
Now
Nowv
Dec
Nowv
Sept
Nowv

Oct

ot

Now

Sent
Sept
Oct

N

Sept
Deac

80

73
78
78
73
78
74
78
78
75
78
79
7S
79
79
79
7Y
79
79
79
79
79
79
79
79
79
79
79
79
79
7

&80

114
114
97
11e
93
103
119
34
L7
93
150
141
L7
309
133
L73
107
14k
S0
143
77
35
92
78
o4
78
19
8
29
55
81
28

; 08.

Period
grounded

(%)

58.8
58.6
60.8

3.6
6o,
A,
T2,
13,
65,
81,
47,
9a,

~3

Vg R 0RO W AD

S5,
100
6i3.5
26,9
3.
34,
7L
1.
25,
10.
0
0
61.3
15,3
18,
27,
0
5.2

o

Utk U L

Le




TABLE 14

Details of grounding data for icebergs tracked by satellite
telemetry in western Baffin Bay, 1978 to 1980,

Pogition Duration Grounded
S— — \(}at(a ' [ N —
Yceeberqg Date Latitede {Longiltudej depth (a)j
f 0o, month~yearitNorth (%) (West (°) (hrs. )i {davs) {m) Positivelbrobable
781162 091978 7320 75.01 15 179 X
09-1978 73. GO0 75,562 152 (&) 183 L
09-1978 Td.23 80.25% . 33 (1) T19 b:4
12-13783 72,02 72,599 1408 {58) 730 ¥
781163 0B~1978 T5.02 7772 22 270 X
091978 72. 90 73,71 21 817 X
091978 T2.99 T3.90 15 3606 X
01978 73.08 75,42 40 547 b4
111974 F1.74 ¢ 23T 1262 (52} Q294 4
12-1978 7178 ) 72.30 ) 242 4 (10) 394 X
TE~T223 711978 T1.52 . 70.70 1419 (59} 1277 b4
FTE-1241 091978 T5, 24 i 7783 72 (3) 328 X
¥ 121978 G967 b 66,006 ‘ 30 £i) 97 bd
T8-1204; 121878 T0.65 : 58,24 L taAng (623 58 ! X
TE-1401T 08-1078 T4.93 79.36 25 {1) T3 ®
09-1978 TA.94 0 7928 | 5 73 )4
121978 Ti.15 L 59,58 1069 (44 9% h:S
FO-1413 09-1278 71, 34 ] T0. 91 6h {2} 57 p:4
121978 T1.30 71,10 2025 (84) 55 h:4
Ta-1446 091978 75,30 7786 31 (1) 387 )4
101978 70.7% 67.84 98 (43 77 X
Ta-145%4 101978 T0.71 69, 60 25 (1) 68 X
12-18978 TO.70 09.04 1826 (76} 64 it
TB-1462 T2-1978 T2.54 Tho 19 Cia2s {76} 73 e
FTo-1162 08-1979 T1.988 ¢ 73,05 445 (18} 146 X
08-1979 T2.01 72.96 a3 (3) 146 p:4
1019792 70.18 { 66, 50 | 137 (4) 91 X
121979 67 .29 63.21 1050 (43 37 p:4
791163 111979 Ti1.77 T2.21 3320 138) 183 b4
To-1223 07 -1979 T1.50 70.74 L 334 (13) 139 X
08-12792 71, 56 T0.85 ¢ 108 (4) 139 X
08~1279% Ti.50 70.68 112 (4} 139 ki
08-1979 Tl.52 T0.73 34 (1) 139 )4
Ne-1979 71.48 T0.04 H43 (22} 146 ¥
09-1979 T0. 15 H6. 92 16 84 %
121979 68.49 67.00 1672 (62) 69 X
TO-1241 071979 685.44 654.84 4815 (z00) 133 X
071979 68. 44 64. 92 ‘ 123 {5} 133 b4




TRBLE 14 (conttd)

Pogition buration Grounded f
e S Watey - [
Icebherg Date Latitude jLongltude depth {(a)

N month-year{Worth {°)iWest (°) hrs. )t (days) (m) PositivelProbable

TA-124 1 101979 68.43 &4.87 2155 (39) 133 %

TO-1264 111979 70.61 68.50 3253 + (135) 175 p4

791401 Ga-1279 71.17 69.73 676 (28} 93 h 4
08-1979 71,15 £§9.68 1 161 (63 93 X
491979 F 069.52 65.95 23 47 ¥
P2-1279 68.5% § 67,34 1877 (78) 073 b4

791413 08-1979 71.25 7110 1058 {44} 55 4

091279 71.27 71.09 T13 {4 55 X
091279 70.86 1 69,95 189 (7} 5% X
00-~-1979 T0.85 69.36 41 (1) 55 X
TO-197% 70.86 1 69.93 § L85 (24) 55 X

791446 0a-1979 70.69 § 87.97 Ta5 (31} 68 p4
Po08-1979 T0.56 67,75 4.5 {1} 68 pd

TG-1454 G8-19%9 v 70,70 69,03 TG4 {313} 97 ¥
701467 071979 72,60 T6.02 . 106 {(4) 91 &
071979 7261 76,42 99 (4} 91 ¥
Ga-1279 T2t 706 49 (23 !
T2=1979 72,25 78.07 2278 {94} 80 b4
791986 TI-1979 73,49 16,82 | 29 {1) 265 - ¥

T a-tany 3921979 73,24 76,37 210 {8} 1833 X

791988 03-1979 73,70 78,58 233 (93 275 bs

w2

791991 091979 7618 76,36 ; 393 (16} 212
fo-1979 T5.86 76.89 755 {31} 201 b4

1'79-~~'I992 081979 73.69 785.62 39 (1) 183 X
GB~-197% 73,68 78.68 33 (1) i83 )4

791993 09-197% 75,59 77.96 37 (1) 183 x

791994 09-T979 75, 87 T6.62 27 (1) 255 X
10-1979 75.53 82.97 167 (7} 220 A

201993 06-1380 73.34 T5.31 5 1483 ¥
07-~1980 73, G0 75.30 66 {2) 183 p4

g0-19940  12-1980 70,35 1 saie | 16 400 %

a = #Fstimated from navigation
charts 4z
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Iceberys were grounded fTor 0% to 100% of the btotal
tracking time. About 45% of the iceberys were grounded for
more than hatf of the tracking period, it should be noted
that the water depth values provided in Table 14 are unra-
Liable because they were obtained froa the depth soundings
in navigation charts. This unreliability may @xplain the

4

—

fact that iceberyg Wo. 78-1223 renained stationary for 5

L

~i

days in an area where water depth is indicated as 122
metres. The position of these ilcebergs ls rveported to be
accurate within 0.5 to 2.5 o This could idintroduce
significant errvors in water depth estimates since a slight
offset in the position could vesult in extreme wabter depth
due to certain seafloor features. Avalilability of a
detailed bathymetric chart for the study area should

3

Llons

provide better estimates of water depths ab the loos

of grounding.

Groundings Tdentifi from International Tce Patrol

Records

This data selt contains about 65,000 records of ilceberg

pogitions as reported by the Intevnational L[ce Patrol's
fliiahts and vessels and by other ships, during the years
1860 to 1982, Bach sighting record includes date of
sighting, iceberg position, size code, source of sighting
reoort, and a "resight" identification code. The latter is
nsed when an iceberyg has been rveldentified by shape orv
Location and the iceberyg is assigned the same nuwiber as fovr
the first sighting. Reldentification is possible 1f a few
icebergs are scattered in a wide avea, 1if sequential

Flights are close enough in time, or if sultes of lceberys

45



move togethey in a vecognizable pattern. For large numbhaers
of icebergs in close proximity, a "resight" is more gues-—
tionable, and qgrounded lceberygs might not be identified.
oy this reason, the actual aumber of groundings off
Newfoundland and on the Grand Banks is expected 1o have
been much higher than the number of Jgrounding events

extracted from the IIP records.

Of the 65,000 sightings, several hundred icebergs were

Tled again in the same location. Ten of these weye

identi
identified as positively grounded and five as probably
grounded and Table 15 presents the date, Location of

grounding, and water depth for each icebesryg.

Breaks in Submarine Cables caused by Toeberg Sroumndings

There are eight submarine communication cable systams
atarting from, oy terminating at Canada’s eastern seaboard,
Table 106 presents information on these cable syvstaoons
including whaen the system was laid and whether 1t ig still
in service. Table 17 presents the dates, locations, and
watey dapths of 25 cable crushes caused by iceberg impact.
This information was provided by Teleglobe Canada. Cable
breaks were ldentified as caugsed hy iceberg impact by the
raepalr crew, according to the mode of failure of the cable

and the marks on the ocean bed that distinguish icebery

impact Trom other causes

of cable damage (e.g., due to

fishing gear and ship anchors).

ALl 25 deeberg impacts affected only three of the

cable systems: ICECAN, TAT, and BMEWS. Cable bhreaks
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Iceberyg
no.
592
748

251

504

748

764

329

392

339

387

480

Total

TARLE

15

Sunmary of leceberyg grounding events from

Bate

13
14
27
30
a2
03
04
05
27
03
o8
09
i3

15

15

13

B

May
May
May
May
May
May
May
Mayy
Apr
Jun
Jun
Jun
Jumn
Jun
Jun
Jun
i
Juin
Jurn
Jun
Jurn
Juir
Jun
Jun
Jun
Jun
Jurn
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jun
Jun
Aug
Jul
Aug

Tntermational

1275
1975
1975
1275
1977
1977
L1277
1977
1878
1278
19783
1978
L2373
Le78
1873
1278
1978
1278
1a79
1379
1979
1979
L9779
1279
1279
1979
1979
1979
Lo79
1279
1379
1979
1979
ig79
1480
L1980
lag2

19824

1982

47.
48,
48,
48,
48,
46,
46.
46,
46,
47 .
47 .
44,
48,
45,
48,
46,
46,
46,
46,
46 .
46,
46,
44,
46.
46,
46,

Tce

Position

West

Patrol
ude [Longitude

North (%)

(")

Cdepth

a7 e
47,5
47, :

41
39
39
39
54
55
56
54
45
45
08
08
32
29
55
55
34
38
34
30
32
20
20
35

35

46.32
45 .36
46.38
47,42
a7.42
49 .15
49,16
47 .19
47,11

47,11

49,05
49.08
52 .40
52.40
52.56
53.01
53.00
53.00
52.556
52.56
h2.85
52,56
52.45
52,42
52.53
52.52
53.02
53.00
52 .49
52.49
53.05
53.085
52.32
52,28
52.32
53.10
33.10
53.46
53.46
53.35
53.37
53.43
52.34
52.37
53.22
23,23
HZ2.50
52.48
52.48

47

data.

Waterr

{m)

Srounded }

Positive

X

X

b8

Probable

X

X

RvS
Lo
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Cabhle

TAT-L

TARLE 1o

Informmition on submring telephone cables

Namea

Cable terminals

Msmte
systam

taken outbt

Owner

FrLrst Trans-Atblantic
Telephone Cable

Clarenville, NFLA

and Than, Scotland

19783

Al & T

{,‘E‘:i ‘/)‘\'l'[l_m_ 2‘

MRS

Second Trans—-Atlantico

Telephone cable

Ballistic Miassile

Eap Ly Warming-Systen

Clarenviile, NFLA.
and Penmarch, France

1959

Corner Brook, NEid.

and Thule, Greenland

CRANT R

Canadian Trans-—

Ablantic 1 Cable

and Oban,

hrner Brook, N1
Seotiand

1560

Borce

in

& ervice

TCHECAN

foeland-Canada ¢able

Corner Brook, Nild,

and Frederikadal,

Loeland

CANTAT-5

Canadian Trans-

Aclantic B cable

CANBEE

P

Canada-Permida cable

Corner Brock, NELA

and Grosses Roches,

Quebec

1962

in

service

Teleglobe
Canaas
Teleglobs

Canada

Te Leglobe

Canada

Mi 1l Village, N.S.
and Dovonshire,

Bermda

1970

k5

service

Telaglobe

Canada

CANTAT-2

Canadian Trang-

Ablantic 2 cable

RBeaver Harbour, N.S.

and Widenouth, Fngland

1874

in

service

Telegloba

Canada

48



TABLE L7

comminications cabhle crushes or breaks caused

by ilcebery

Supmarine
impact

o

On the bathymetric charvt
dept 180 meters.

Near

h of legs

rederiksdal,

than

this

location

ig

Location |
Tatitude Longitude Wataer depth
NO. Date {(w) (W) (m) Cable
1 103 Get., 1960 66 35" 61°07'36" 421 a BMEWS EAST
2 123 Mar. 1961 °34'00" 52°49100" 59 TAT-2 E-W
3 116 Jan. 1963 59“5:’“7“ 44242001 86 ICECAN S0UTH
4 123 Jan. 1963 59°56 15" 4442460 106 TCECAN SOUTH
5 507 Felbn. 1963 59°4318" A4° 45 24 143 TCECAN SOUTH
& 411 Peb, 1963 S9E6T45" 4404124 106 LCECAN S0UTH
Yotll Feb, 1863 58°38 40" 44" 500 34 137 TCHECAN SOUTH
8 130 Sept. 1963 5957 08" 44740 4020 7 LCECAN S0UTH
9 103 Oct. 1963 59°39°31L" 44°51708" 139 LCRCAN SOUTH
10§21 Feb. 1965 59°56' 32" 44°31 720" 208 TCECAN sOUTH
L1130 Jui. 1965 76008300 6953 20" 199 BMEWNS wlEaT
120429 Oct., 1965 THETLS06" 63°59 7407 1ah BMEWS wEST
13§28 Nov. 19268 76°09754" 69°53 36" 236 BMEWS WESY
14 112 Aug. 1963 59°3730" A4°24°20" 154 TCECAN souwH
15 §07 Sept. 1968 761155 69°5497148" 201 BMEWS wWEST
L6 (06 Qot. 1968 76°127040 £9°56742" 212 BMIENE wisT
17 §12 Sept., 1969 59938 36" 44°297 45" 15 TCECAN SOUTH
18 120 Peb., 1970 59°35'55" AATIOTLEY 150 TCECAN SOUTH
19 Jun. 1970 56735 55" 44°30°15" 150 LCECAN SOUTH
20 112 Nov. 1270 76°10739" 59758118 243397 IRMEWS WKST
21 114 Jui, 1974 48.31'00" 52°49°00" 183 TAL-2 B-W
22 23 Sept. 1976 59°37'33" 44°29°36" 156 TCECAN souTH
23 129 Jan. 1978 i) 165 ITCECAN S0UTH
24 129 Oct 1281 59°37'30" 447297257 155 JTCECAN SOUTH
25 104 Zept. 1982 59°37420 44728 36" 155 TCRECAN SOUTH
e - - e e e e e s e oo b - e e

ghown as having

southern tip of Greenland

=)

wabter



occurred at four different areas: off Frederiksdal on the
southern tip of Greenland (a); off CGraenland's west coast
around Kap Atholl (b): off Exeter Bay on the west coast of
Baffin Tgland (¢); and of f Trinity Bay on the east coast of
Newfoundland (d) (Figure 7). Table 138 nresents the number

of 1ceveryg impacts for each of these arsas in each year.

The ilceberg groundings do not seew to have a regular
Erequency . For example, the ICECAN cable system was laid
in 1962 and suffered seven ilcebarg impacts in 1963; one
each in 1965, 1%608, 1969, 1976, 1978, 1381, and 1982 and
two in 1970, No correlation could be found between loebery
impacts on the cables and the saverity of the icebery
Saason. Poy example, in 1972, when vecord numbevs of ice-
hergs were vecorded oftf sastern Newfoundland there were no
reports of Leeberg ilmpacts on any cable.

Dut of the 2% cable crushes, 23 took place norith of
59°N while only two breaks were reported off Wewfoundland's
eagsl coast. in a given year all these ijceberyg lmpacts
occurred during the season of high lceberg concentration in
each area. The large number of cable breaks north of 59°N
is consistent with the fact that the number of icebergs
that oross latitude 60°N is about eight times higher than
the numbzer of lceebergs that reach Newfoundland waters. The
above analysis ls based on a very limited number of grouand-
ing events and., therefore, should be considered as geneval
observation. No conclusive findings can be veported

iclent data.

because of insuf

50
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TARLE 13

unwary of data for cable crushes by ilceberg impact

! No. of No. in No. in No. in No. in—?

Year |impacts{area (a)iarea (b)larea {(c){area (d)

14960 L 1

1966 1 ]
1968 3 1 2
1969 1 1
1970 3 2| 1
1974 | 1
1976 Lo 1 |
1973 1 i
1981 1 1

1982 1 i1

Total 25 ' 16 6 J 1 2

OFff Trederiksdal on the southern tip of Greenland.
OfF Greenland’s west coast near Kap Atholl.

—~ On the east coast of Baffin Island (66°257°35"N;
H1°07736"W) .

OEF Trinlty Bay, Newfoundland.



Sroundings from dDther Sources

A survey of leebergs in the Davis Strait and Baffin
Bay area (between 63°N to 75°N) was carried out for the
Arctic Petroleum Operators Association (APOA) from July to
October, 1972 (Marex 1972). During the survey, measuye-
ments were made of 421 ilcebergs from the vessel Hans Egede.
OFf these 13 (3.1%) were reported to be positively grounded
and 16 (3.8%) were probably grounded, Table 12 presents
the date, grounding position, and icebery parametars. The
largest lceberg identified as grounded was 380 m long, 28 m
abhove the water level, and had an estimated mass of 53.9
million tonnes. No  information was provided on  the
criteria used to identify grounding events or to select the

surveved icebargs.

53



TABLE 1

9

summary of iceberg groundings for the APOA leeberg surveay

in Baffin Bay and Davis Strait,

1972

Grounding position Grounded E
Mass e i
Datea fecebergjLatitudejlhongitudel IcebergjLengthideighsy (¢ PositiveiPossible
(1972) no. (Worth) | (West) type (m) (m) |x 108
20 July AT 8 71°30° 55°14° PI-DD 62.8 22,1 0.2 X
20 July ATY 71°30¢ 55°14° Nome 33.5 8.7 9.3 k4
20 July ABO 71°30" 55%q4r Dome 27.0 7.9 £.23 %
20 July A81 T1°30¢ 55°14° PI 19.3 5B G.005 %
20 July ABZ T1°3 08 5599 4¢ Domae 37.2 10.2 0,041 h 4
20 July AB3 71°30° 55%147 Tab. 31.7 6.8 0.02 X
20 JFuly AB4 7T1°30¢ 55914° Ta b 20,82 17.1 0.4 ¥
30 July 26 73°25¢ THe32¢0 Dome §181.4 50.0 Q.60 %
31 July B37 7300 3¢ 75%37¢ Dome (282.0 6o 5 [11.0 b4
B36 730030 THeATe Dome 180.0 53.4 5.0 L
B39 7303 75%37¢ Dot 108.0 29.6 1.0 X
1340 737030 7R3 PL0 $124.0 H&.0 2.5 b3
B4 73703 THER 7T PE-DD T 34.0 56, 4 25 h:4
BAZ 703 THe7 PE-DD 203, 0 T3.2 10 p.
BA3 73%0 3¢ FENC A Tab. 848.4 19.6 0.6 %
11 Aug. i BI04 TAtE BO%16* Dome The? 177 G.27 ¥
BTOBH 73°51° 80°1 6t Dome 1146, 0 32,0 1 2.9 bt
22 Augey  Ci6 VAR 68°23° Ta b 5110 T8.7 $#42.0 X
22 Sept F26 G432t 62048 Dome  {389,0 0.0 {38.5 b4
23 Sept 28 64°28° 63700 Nome 355.0 82.0 133.0 X
24 Sept w47 635 9¢ 617597 Tabe 169.0 65,0 38,0 X
4z GACHTE 620097 PI-DD §218.0 75.0 7.0 X
43 64°0 50 627287 PIL-DD 145,00 46,0 1.5 h:8
A5 64°00" B2o4nt PL-DD pi77.0 45,0 2.0 b8
P46 &A% gt a2eaa?t PI-DD :147.0 59.5 3.0 )4
27 Septi W62 63%°47° 53°28¢ Dome  §209.0 38.0 2.0 ¥
FG3 Gacagt 63°32° PI-DD §114.0 34.0 0.8 X
04 Oct. 64 627" 65°%32¢ Tal. 3180, 0 88.0 §53.9 ¥
65 69°4 7" 6573 2° Tab. 1302, 0 Aa5.3 (17.8 X 1

L
Tab,
np

Pinnacled

= Pabular
= Dry Dock
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ANALYSIS OF GROUNDING DATA

Freguency of Srounding

Drilli-rig raday data

Figure 8 presents ithe yearly variation in the total
number and average number of lcoebergs tracked by radar near
well— sites off Newfoundiand and Labrador and was derived
from Table 3. The number of icebergs tracdked by all the

drill-rig vradars varied from 67 in 1973 to 633 in 1981

The maximum number of ilcebergs tracked by one drill-yig
raday was 2383 icebergs (at the Bjarni 0-82 RE well-slite).
These were tracked during 25 June to 3L July, 1981, a
period of 37 days, for an average of about 1l new iceberys
per day. The average number of iceberys within radar range
af ecach well-site varied frow 22 in 1973 to 211 in 1931,
The variation in this number followed the general yeanrly
variation in the number of icebergs that the LIP reported

crossing latitude 48°N {Robe ra82).

The vyearly variation in the nunber of positive and
probable grounded lceberys as a percentage of the total
number of icebergs tracked each year is presented in Figure
9, No correlation could be found between the total number
of icebergs tracked each year and the number of grounded
icebergs. As presented in Table 20, in 1974, only six
icebergs weye positively grounded from a total of 416
icebergs; whereas in 1979, 23 of 442 icebergs were
grounded. similarly, in 1982 only seven Lcebergs weye
grounded of 383 tracked, while 48 of 633 icebergs were

grounded in 1981.
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TABLE 20

Yearly summary of grounding events for well-site data

Number of

icebergs tracked Positive grounding|Probable grounding

TotaljMean per site Total Percent Total Percent

1980
108
Laan

Tota l

&7 22 2 3.0 1 1.5
416 139 o 1.4 1 0.2
149 30 3 2.0 7 4.7
229 38 9 3.9 0 0

2,728 72 123 4.5 48 1.8

gl

The grounded ilceberugs for any year varied from 1.4% to 7.6%

of the total number of icebergs tracked,

For & given well-gsite, the freguency of grounding
varies significantly from one year to another. ror
example, near the Rut well-site the f[requency of grounding
was 12.4% (24 of 193 dcebergs) in 1981 but only 4.7% {5 of
106 dlcebergs) dn 1982, However, at other siteg, like
Bjarni, less variation in the grounding frequency was

observed {8.3% in 1973, 8% in 1979, and 5.7% in 1981). The



fraquency of grounding at Bjarni in 1974 was excluded be-
cause only 10 icebergs were tracked. The highest grounding
fregquency was 18.8% (6 of 32 icebergs) ab the Ogmond

wall~site in 1980.

Figure 10 shows the location and frequency of positive
groundings neay e2ach well-gsite for all vyears. T is
interesting to note that south of 54.5°N no grounding
occurred. As expected the frequency of grounding is more
influenced by site specifics rather than the total number
of tracked icebergs at a certain location. The grounding
freguency varied from 0 to 18.8% with mean value of 4.5%.
Figure 11 shows the location and distribution of iceberg
groundings for each well-gite during the period 1973 to
Loz, About 32% of the total sroundings took place near
the Bijarni and Herijolf well-sites during the five and one
vyears of tracking rvespecti

I

ively. The second hiaghest
fregquency of groundings {(23.6%) occurred near the Rut

wall-site during two drilling seasons, The remalnder of

the groundings were divided among the other well-sites,

(see Figure 11).
Shore-based radar datsa

The freguency of positive grounding for ilcebergs
tracked by the shore-based radar stations at Saglek and in
the Strait of Belle JTsle (see Tables 5 and 7), varied from
0 to 33% (excluding the 67% obtained from three tracked

icebergs).

U
te]



P o o B ¢ O [l

‘ . - L . o
N '3‘) (3¢5 (SR 62 30 e S0 %

48 4G o
Y ey

- WELL ~ SITE LOCATION |

\i}@ ZE34 L0, THD ' /134 NUMBER OF ICEBERGS
osds o o GROUNDED TO MUMBER
} | OF ICEBERGS TRACKED

{0.7%)  PERCENT GROUNDED
Gi

]
59 |

oL .

\rk [R5 30

RET- ﬁ
. . 1 E7

' i
|
i
N ,_,‘C)
55 S S o]
; i
: '
BAE2 O 0N i
! LABRADOR - J
! ; |
SYC A S RIS TSSOV, VSOOI 1 TS S S - .il._v..,.ﬁ,.m,,.....ﬂ. 55
: !
; £54 g :
. | i
' H 1 .
] ‘ l |
: . ] i
@ : . ' o1 gt
2N (R e o RCRL j 59
i : j
H 1
i !
o ) %
19 k e LB 9280 (9 6 Lgg
| 7 ! R e
| | |
. | A i
: i in
i‘ , ’ - fiegered ¥ \,‘{"(&}“J" / \/
» N s
A7 i i e bdeind A ST S . .

; G : e} o
R Shy 302 00 To 64 =6 B

Figave O Porvoentace of Jooborg groundings neor well-sitoe

60



¢
° (G

63

]
G

U4

G2

3]
G0

o
533

i
413

ity O
3

"y

A

3. BN (Y

o

&

{tyrd

e WELL - SITE

(.8 0/@ .

PERCENTAGE OF (CERERG

LOCATION

TOTAL THAT WERE

GROUNDED.

NUMBER OF YEARS OF

QBSERVATIONS

G

- |

d%% Gy 2.4% <Y e
59715 :31 P} R3.6% 2 yrad e 59
i ) BH (B vrmy
C2 wredsd
J 5.8% (01 vrD
p\F” € vk
a > 4, 2 oyra? &
=578 S 57
‘ |
AN SRV
35 \\3“ ELEE Oy b 2
L el i
i .z.'*f) 5
l
!
a ! ; ! R
55 _wwwnm ks ks e 1} VST i 53
w :‘ ¥ ‘
! 1.0 :
; ; o |
; : 1 },r"‘ e ‘L‘i’;
51 I | N e AN . & o vy g
! ! ! A
; | C >/
RN E i s v 'w LY ¢ ! 5 |
- L {/ &
P . S SR N - Y e ek 4G
| : / NEWFOUNDLARD 97 | i 1
i ! ! 4 /—7 £ AL ’i/
! ; (f 5 7 1 i
| i l ‘MJ”‘W&M”&ﬂﬁY?ﬂ?‘/ﬁ> L |
Il T T Q
47 l | { A K . o a7
o O (o] O . .0 . ‘Cl L&) . ] . & ¥ _‘9
GG 65 4 62 66 545 Y6 e 52 =15 48 AL

Figure 11

Digtyribubion

of total

the

of
iceherygs

61

iceberg groundinags

tracked.

ag a percentage



The average is 19.9% for the Saglekx area and 16.4% for
the Strait of Belle Tsle. The mean value of the frequency
of groundings neayr the well-sites in the Saglek area of the
Labrador Sea is 9.4% {45 of 478 icebergs). This figure is
about twice the wean wvalue for all the sites bub it
represents only one half of the mean value of grounding
frequency of icebergs tracked by the Saglek radar station.
The fact that the idcebergs tracked by the Saglek radar
station grounded mors freguently than those tracked near
the well-sites may be attributed to the difference in water

depth.

Grounding Duration

Table 21 presents the freguency of occurrance of
positive grounding duvation for the drili-rig data,
shore-based radar data, and for both data sets combined,
Figure 12 is an  exceedence diagram for the grounding

E

duration for each data set showing that the distributions

from the two data sources are very <¢iose for durations
Longer than one day. The percentage with & grounding
duration of less than ona day for lcebergs tracked near the
well-gites 1s higher than that for the ilcebergs tradked by
the shore-based radars, The reason is that there was less
information available for the iceberys tracked oy
shore-based radars than for those tracked by drill-rig
radars to help verify positive groundings for durations
less than one day. About half of the icebergs had a
grounding duration of less than 48 hours and about 20% had
a duration greatev than five days. The longest grounding

duration was 31 days near the Rut H-11 well-gite in 1981.



TABLE 21
Distribution of positive grounding duration
for dcebergs tracked by drill-rig and
shore-based radars

Grounding
duration
{days)

1

8

10
11
L2 -

20 25 .8 .9
25 ~ 30 1.5

Frequency of occurence

()

Comblined

Drill-rig radars

Shore-based radars

26.8

26.8
14,1

2.8
2.8
1.9
2.8

.9

o)

OO O C o O o
0

21.5
27,
16.
8.
8.
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Figure 13 shows the {reguency distribution dliagram
graphically for the combined data, for durations up to ten
days.

The grounding duration of tcebergs tracked by
satellite telemetry ranged from 5 days to 205 days (see
Taples 11 and 13). The icebergs were grounded from 3.6 to
100% of the tracdking time. The 8 icebergs tracked for 1IP
From Baffin Bay to the Labrador Sea in 1977 and 1978 were
grounded 32% ol their +tracking time; the 32 icebergs
tracked in Baffin Bay for Petro-Canada from 1978 to 1380
were grounded 53% of their tracking time with an average

value of 47% for all the icebergs.
£

3 {9

Maas and Draft of Grounded Icebergs

Figure 14 presents the freguenay distribution diagram

ag (49° to

hatid

for the mass of icebergs observed at all tatitu
78N} off the esast coast of Canada from 1971 to 1979, B
iogarithmic scale is used tO represent the distribution of
Lceberg mass. This diagram was based on data comp iled
in-house (Fenco Newloundland data hage) on ness estimates
for 756 icebergs. About 45% of the icebergs had masses Lo
the range 0.5 to 5.0 wmillion tonones. The Waximam Nass wias
estimated at 54.0 wmiillion tonnes £or anp iceberg at

69°47 "N,

Estimates of mass were avatlable for 47 positively
grounded iceberys tracked near well-sites (see Table 3).
Figure 15 presents the fregquenay digstyribution diagram for

those lcebergs. The maximam mass of an iceberg grounded
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near the east coast well-sites was estimated to Dbe 20
million +tonnes. About 75% of the grounded icebergs had
masses in the range 1-20 miliion tonnes. The maxlmlim mass
of a grounded icebery ever reported was 53.9 million tonnes
(see Table 19) for an iceberg at 69°47'N 65732 W. Note
that the modal value of iceberg mass has shifted from the
1.25 +o 2.5 million tonne range for the 756 iceberyg data
base +o 2.5 to 5 million tonnes Ffor the 47  grounded
icebergs. ‘The reason f[ov this shift is that smallerx
icebergs do not become grounded in the deeper water near

the wall~sites.

Yo investigate this point furthey, the distribution of
drafts of the total iceberg population was compared to the
distribution of drafts of the 47 grounded Loebergs. Filigure
16 presents the [reguency distribation of bthe measured
draft of 218 iceberds as compiled from reported wmeasures
ments from 1973 to 1979 (Fenco data hase) . about B85% of
the icebergs had drafts ranging from 50 to 150 wm and the

way Lmum measured draft was 230 m.

vigure 17 presents the fregquency distribution of the
measured draft of the grounded icebergs as obtained From

Table 3. The mazimom measured draft of a grounded lcebery
was 165 . About 57% of the icebergs had a dyaft in the
range of 100-150 w. As observed in the discussion of nags
distribution above, the modal wvalue of the draft of the
grounded iceberygs has a value larger than that of the total
iceberg population, As indicated earlier, this observation
has a simple, logical explanation. The draft of a grounded
tceberg is a function of water depth, and the water depth
a2t these locations was greater than the modal value of the

distribution of the drafts of the total toeberg ponulation.
4 POL
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CONCLUDING REMARKS

The study presents a comprehensive documentation of
tceberg grounding off Canada's east coast using all the
available data up to 1982, The compiled data on lceberg
grounding (date, position, duration, water depth, and
iceberg parameters) are presented 1n tabkle form in the
report and the tracking data for each iceberyg {(date,
position) have been stored on computer tape. For the most
afficient use of these data, the files on tape should bde
gsed to establish a data base on iceberg groundings. Thus
it would be easy to carry oub analytical and correlational
studies according to the specific needs of the individual
rassarcher. This data base should be updated avery two

vears as more data bacome available.

The grounding data have been analysed to provide
information and statistlcos  on  grounding Lfreguency and
duration, and the mass and dyvaft of grounded ilcebergs.
fFurther analysis of the compiled grounding data are uneesded
o correlate lceberg grounding freguency and duration with

e

water depth and ilceberg season severity at speci

sites.
For icebergs that were grounded for long periods of
time neay the well-sites, historical records should be
examined where available to establish possible corrvelations
Between the envirconmental datsa {(wind, current and tide) and
the ‘release' of the ilceberg. This ioformation would
provide a better understanding of the factors and
mechanisms involved in ‘setting a grounded ilcebery free'.

The trajectories of the icebergs that were grounded geveral
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times near well-sites and tracked by satellite should be
plotted on detailed hydrographic charts to study the core-

lation between bathymetry and scouring or grounding.

ALL identified positions of icebery groundings should
also be plotted on detalled bathymetric charts for eacdh
drilling site %o provide a guick graphic veference for

grounding locations.

The water depth values of the satellite-tracked
icebergs were obtained Ffrom depth soundings on navigation
charts and may be unreliable, Unrealistic water deptnhs
(1000 w) were found at Locations where ilceberygs were
statlonary for weeks, Therefore, these water deplth values
should be updated as detalled hydrographic charts Lov these

tocations become available.

The data provided in the grounding study can be uvsed
for validation of thecvetilcal scour models. If soour marxs
san be i1dentified wusing the positions and iceberyg
parameteyvs provided in this study, then a covrelation can
he established between iceberg initial speed, mass, and
scour length and depth. The grounding data also can be

dsed to establish the age of the identified scour marks.

A wvery limited nunber of grounding events could be
identified in the Grand Banks area because of the lack of
adequate iceberg tracking data foxr this area. The
criteria used to identify grounding from the IIP datsa was
applied to any iceberg identified as a fresight’. More
grounding for this area may Dbe identified using more
refined criteria and non-rasight iceberygs. Due to the

nature of +the data and the coverage area this work is

73



expected to be very exhausting and time consuming.
However, 1t 1is possible to identify groundings using
non-resight icebergs with reasonable cost provided that the
area of interest is limited to certain parts of the Grand

Banks.
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Appendix 1L
Possible errvors in computing icebery speeds

from radars

Leeberg grounding or scoouring events, as measured by
shore-based or drill-vig radarvrs, were determined by
recording the sequential positions of the iceberg, and

3

hence deriving the iceberg' s average or changing speed and
C 2 : C g :

COUTL S E. The iLceberg can be assumed Lo be grounded during

the periods for which the target's speed was nil or below a
chogen threshold wvalue. However, there arve a number of

errors o considery when evaluating obser of dcebe

drift using a scanning radar gsystem {(whether standard

marine oy research sensor), whether introduced by the radar

o the obaserver or both, They v

uie dn "speeds” within

the range of that of a drifting iceberg for Lecebaergs that

ware actually grounded o,

s

SAVEG]

yvield mero ap

when an iceberg was drifting freely.

The accurvacy of the radar ifg dependent upon a number

crtovs, as follows:

a) The make, model, age, tuning, geneval condition of the

3

unit{s) and the various compopnents, installiation, and

component  matcehing  can  influence  the yesolution,
repeatability, and general accuvacy of a given radav

gystam.

1) The predicted acourac af  the instrunent, which 1s
i .

ugual

bearing, and about 1% to 1.5% of

i '% ]

by &1 for the

the maxinum range scale being used for the range.

) The corrvect centering and alignment of the display.
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ad) Gyro-stabilization of the unit. With no gyro—gtabili-
zation, there is a possibility that heading changes
could cause errors in reading the target bearings i1f
the observer had not compensated fully for any such
changes, or 1if an observation inadvertently occurred
while the vessel was in the process of a heading

change.

a) The type of range display. whether analog or digital;
since with an analog display, the observer must nter-
polate between range marks to estimate the range,
while a digital display gives a direct reading.

3 The wavelength of the Lnstrument, whether an X-band
(=3 cm wavelength) or S-band (=10 om wavelength)
sensoy was used. The S-band radar glives lesg detalil
than the X-band, but responds better 1n raivn, sSnGw,

and fog conditions.

o) Fog, rain, snow, and heavy sea-state cgonditions reduce
the effectiveness of radavs, such that targets coul d
be lost in drifter for some period of time or fade

with increasing rangs.

ny) Movement of the radar mast since the last observation
(normally due to a change of heading for a drilling

vessael).
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iLn

The observers may introduce errors into an observation

other ways which may be combined with the stated or

other inherent inacouracies with the particular vadar

system.

aj

59

o)

An iceberg may appear to change position in the radar
display (and hence travel with some speed since the
lasgt observation) and the obsarver records a change in

the target's range and/or bearing.

Table A~1 shows how even small errors can produce

apparent lceberg gspeeds gimilayr to observed rates of

Leeberg drift. An ervor of only 0.1 naut. mi in range
would give an icebery an apparent speed of 0.1 knot
ovaeyr one hour, aimilar toe fregquently recorded rates of
0.5 knots {see Figure h-1).

When an iceberg drifts near to a drilling vessel, for
examnple within 2 naut. mi, the observer wmakes

ohgservations more f

reguently  than every hour orv

half-hour, During 15 minutes or lesa a tarvget may

move a short distance, but owing to the short time
between the observaticns and the resolution of +the
radar, noe movement is  perceived and & zero gpeed

yasgults.

If an obsevver ochanges vange scales betwean
observations, positions the rvange or Deaving marker
differently, views the vadar gcreen from a different
angle, or adijusts the radar tuning, centbtering,
alignment, or band, a difference in target position
may be recorded even though the tavget may not have

moved.



TABLE

Bl

Lxamples of error in iceberg position owing to range

and bearing ervors at different radar range settings.

Target
range
{naut mi)

Bearing
inaccuracy
(degrees)

Bearing
error
{naut mi)

Range
inaccuiracy
o)

(%)

Range
error

{naut mi)

Comb ined
error
(naut ni)

Range setting of 24 naut mi

2
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8 .5 G.07
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nppendix 2

gamplies of tracking data from drill-rig radars

for four iceberys

For each iceberg the following information is

available, and examples are included in this appendix:

~ computer listing of tracking data, location and veloocity

&

@

lLocation in range {naut mi) and bearing {degrees
Fyom true north) from the drill ship

speed (knots)

course (degrees fyrom true north}

elapsed time (.1, ), cunulative roral in hours fyron
initial detection of target

elapsed distance (F.D. ), e lative  total  from

initial detection of target in navtical milesg;

-~ plot of iceberg trajectory; and

~ graphs of direction vs time and speed vs tinme.
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RIVRERY Py 60 1360 Q.36 A50.9 FATL A7 41,50

inSon/an GLo0 11.8% 1350 g2 LA NN A2 .11
LRsGa/82 G200 1L 60 LEAL G (.21 B4 E&T 3T AL EE

iRS08/82 Q300 11.80 L1330 Q. 2% 7.9 S48 3V 4360

1RA0B/RE DR00 P16 133
IB/08/8 GuoG 1175 1R%.0 Oe 1 S5 3 R3¥
18708782 L 1170 135G Q.00 4.0 0062 42,846
1RS00702 TGO 1173 135, 0 0. 00 G0 ABD 3V A% 86é
1E/00/82 GBROO 11.70 133:0 G000 .0 AU3L.37 42 06
157068/7682 0900 1178 1330 GLG0 0.0 BN4 37 43 .84

100G 170 1EE.0 OG0 G0 A00. 37 42 B

tesoe/ 82

1100 117G 1330 .00 3150 RAvE 490
18/08/88 100 117G 1TXE.0 000 0.0 5737 42091
T8/08/82 1a

LERG 1180 1305 (L Gl I61 . FY d. b3

Q0 11.70 13358 010 Q238 AhE. 37 43.01

B

-
-
s
Y
oz
oy
i)

is/sal/a32 1710 18,40 1290 O3l 1106 FhE A2 4427
PR/58/82 1HGO 1240 1890 000 Qe 363,57 44 27
3/88 190G 12,440 130G G222 SE0.0 3437 G 44
S8 2000 13,40 134605 Q.06 .0 HEDCET 44, A%
18708782 2100 1240 1305 G.00 0.0 3656 AT 44,44
laso8,82 2EOQO 12040 120.0 Q. G0 a0 36737 44,49
1H/08/87 2300 13,30 1300 Gl Ba7 4 FEE .37 44 63
1v/08/82 000 12629 1300 G 00 A10.0 ST .37 44,48

L
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ICERERGE s 1982
EOCATION: RUT H-11 VESSEL Y FACNORSE ¥

RERG 059 (Lont " d)

GATE TIME RANGE  REARING SPEED  COURSE E.T. S L
(GHTH (hnemled (des. Ty (knots) {deg.T) (i) (riemd o}

t
}

19/08/82 G100 12,29 136,0 G 00 G.0 370 R7 44048
19708782 Q2GL 12,40 130.0 0015 1300 A71.37 44 .83
DR To040 Tawen Gl AW 7 AP 3T 44 B4

/782 G430 12,40 130.0 0.07 2197 373.87 A%, 00
Le/s08/84 051G 12.40 136G .5 et 4 220,32 27440 A .14
1w /0882 G6HLG 12,40 PE0.0 0,12 40,2 375,93 A5 327
19/08/782 0700 1240 130.0 0.00 G.0 37637 AN 27
19/768/82 GEG0 e, 54 1300 Go1H 2HE L ST CAY A4l
Rso8/82 0912 12,10 130.0 Gl SE8LE A7EGT A5 b4
19,0882 10G2 1,70 1AL L0 0. 0d 28% .1 BFP A0 d&L 00
1R/seEsRe L1ad 11,10 1310 D82 ALL.0 38037 446
19/08/82 1205 10,40 131 .4 L6l 3110 S81.40 &7 R
iv/obs/82 1308 F.90 P3G 0 G0l J30.0 38250 47 v
1wrs08/88 14640 YAl 12%.0 God6 KMV SBA AV A3
19/708,82 1505 P HO 1283 0410 37.40 A84,. 45 a5 A0
19/08/8% 1600 AR 12706 (.28 45,0 38O E7 AR 66
1R/08/782 172G 1030 135.0 108 1940 A8é 7 S0.1%
19/708/82 1906 11,106 1270 101 6%l At a7 aGl.gYy

[

20/08/782 1GO0 1180 127 .0 (.03 12750 403,37 MR
2ESOY/R2 FOAT 12,20 128.0 Q.01 146. 46 461.98 DAL G2
FRAOE/BR 2102 12.60 12500 1.83 681 463,40 GE T
22/08/82 2338 13,00 T30, 0 2037 197.8 AB2 R0 4,87
2RIGRBE QLG4 13,20 126.0 1.25 G2 465, 30 b b I
Suhs0s/82 2227 L1360 129.0 0.90 158.8 AbHE . BE . $E
2208582 2311 14.00 133:0 1.42 1985 444,00 DEHLTT
FRA0BS82 0152 1440 1X6.0 031 196 .2 G467 .23 57.82
208782 Q237 14,310 13606 0.40 316.0 4467 .98 Se.17
2308782 0425 1336 LEI%.0 Geb0 2756 449,78 A9L1e
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ICERERGS »
LOCATIONT

RERG 059

GATE

2EAOE/6E
23/08/82

FERAGE8Y

SRAOE/BE

FR/OB/UY
2EAS0ESHE
AESOBSEE
BEIOGRSRD

2ERSGEH/BR

Fa/0880

saSOE/82
S4/GEB/B2
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2ALOBIBE

~ " -
;:.'j 4 /{ 0 8 / 8 4:3
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TCERERGE y
LOCATION:

RERG 009

TETE

2408782
2408782

2A/08782
PASORSBE
IR R = S
AASGRSRT
2A/0GE/0E
RDASOBBE
BASGR/EE
BAS00B
SA/OB/8D
2a/06/8E
2ASOB/BE
2a/0R/82
450878
2asHes8dE
2AS0OBIEE
A5/08/872
2R/068/82
2H/0EE7

AR08

SL/05782
2H/08,82
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syen 2 eI R
AR08

24,00

VEBGEL S

%

3

REARING
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e
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ICERBERGS
LODATIONG
08¢

BERG
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TOERERGEy 1982
LOCATIONS RUT H-11 VESBEL S FACNORSE I

RERG OG% (Cont d)

BaTE TAME RANGE  BEARING  SPEED  COURSE EeTs Eelts

{GMTH Crromid s 3 (des.T) (knots) {deg.T) (s (rismi <)

SHS08782 13040 12.00 163.0 Qe 2769 SH0.37 413

A SGE 14070 11,60 160G Q.68 286 .4 D91 A% LB

P00 oo 0 I G750 R YH. B
ShoGh/un OO0 fre 1D 1E G R QG4
AR R et A0E. 3 DHE. 3y TP

440 DAEL 3TV iol.22

240 & 20 0 UehW FE78 a4 .03 TOL 68

Qi e B en.a G 30 e 0 GED AT 10E 08

.,.
ind
~
et
=
it

Q500 G 00 IYE LG i dl 1.1 G&EELFY 103

0 1YL 0 DhE AT 163 .44 V0K

My - P +
AT 4.4 1 LY O D dy

ERSOBSEE GAa0h G50 E03.0 RV 3447 SET 40 O3 9y [TOW:
AL R Q&G 45440 2050 .24 23,0 D&Y 87 F04,06% [TOW:
WS SORSRR Q700 420 0T L0 07 Aze.7 Ob68 37 104,45

EASOR/8E QuGa LRSS S1EL0 Q.8 9.0 &9 x7 100G 26 LTOWS

10 LEELO Qo4 MR IR 105.72 £7T0W3

OR3G doav Tiba 4 G.Aa0 44,4 SR I LOHLRS UT0W!
LA W O 1000 DG Fla.0 Al 427 BT EY 106,13
R A S I 100 AR 2L%0 s 5 4da, 7 G7aVET 106,48
AFSNEAE 1200 1.90 R RN 049 N 573,37 106.96 LTOW:
2708582 1214 1,80 209.0 Oehd 474 G73.03 ROV .07 LTOWS

L}
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1982
RUT

TCERERGS s

LOCRTIONS H-1

RERG 09% {(Lant’d?

TIHE
CGHT)

HaTeE

BT/0Bs82
27708785

&
LAG0

14046

BT/GBIGR
2708 /B2
DYAOB/82  1RO0
ST SOBIED
S

2700

VA

AR S

2RAGE/EE 1943
1344
1600
14609

Pal4a

AASGRSHE
DRAOBIBE
AF/GES8E
SEAOR/BE
FTSGE/BE 1422
ByA0R/82 FARY
Frsonsae
2TINBSBY 1651
2SN 80 1EE5
S7LGRSED
2708580
NTSGR/B2
FAORSBT 172s

EPAGBIER 173
B7A0ES82
2rson/8Y
2706582
2F08/82

1739
1744
1749
1758

i Ui

RANGE

Crrs sl o

.80
0.76
.74
U&7
460
085
000
0.4a7
D43
G430
G4l
Gedd
GO.oa%
G, 53
060
0. 69

i
.f'l )

(e
(.83
0 %0
1.01

)

BGEL

REARING
{dedg. T}
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1300
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116G 0
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PRI
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&4, 0
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BAL0
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49,0
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FACKORGE I
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a7, u7

R, T
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G700 E7

G746 37
G7E BT
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HABL9Z
579,08
BV L0
BP9 18
5795

o

(riemi o)

167
107.1
LGV 51
107 G
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108,
10852
108,
10865
1O, 7¢ L10W
10073

100 .83
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LTOR, 78
La¥.
109,
109 .23
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FO%.50 LT
L0956 LT
09462 LT
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109.80 LTC
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11014
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TCERERGSy 1982
LOGATIONT RUYT HM-11 VESSEL L FPACHNORSE I

BEREGE 0L% (LCont d)

IaTE TIME RENGE BEARING  SFEED  COURSE b e P kI
(GHY (remi ) {dedg.T) (krnots)y (ded.T) (ho Cflefil o}

e7S0RSBE 1809 ledé 48,0 .82 413 a7 al PL0.29 LT
eFsoesEE ieiy 1e23 48,0 Q.55 A48.0 979,69 11G.3836 LTOWD

T P B 47 .0 I Bk DAY LY PLGAE LTOEE

EANNLE 4.0 C.62 223 B0 12 116464 UTOHED
27508/,82 1856 1.463 44,0 0.74 LA 84030 1io:.77 LT0W]
S2VA0R/0802 i9ig A 41 .0 G.a0 18,1 SGH0 &7 1G99 LT0W]
R L 194G 1.98 A9 0 G.82 16.1 LDHO.8Y Tiieia CT0WD

BASGEHSYE 1Ay 220 EE O G.87 L8 a1 11140 LTOWD

SRAGRIEE 1959 230 FhL 0 Q.70 REERRY SELL 30 Ti1.35 0rou]
ATIGHIBE 2036 276 5.0 G932 293 581 .80 13497 LY0OW3
27/0R782 2108 340 $d .0 G52 403 BEE50 L1261 £T0W]

21348 4 Gl 270 PRl A2 b HEE.00 133020 LTOW

270882

2708782 2159 4,20 A8.0 070 572 583.28 T1E.42 D10u]
27708/82 2208 4.40 8.0 0.92 580 DRELN0 P2, 62 LTOWD
VN RS = I S238 4.80 40.0 0.84 A0 28400 114,046 L7080
2708038 L2204 2 00 41.0 Q.82 HEe7 nEa Ly Lh4.27 LTaul
a7S08/82 2EIC TG0 430 O.8% 62l S04 8 114.81 LT0OW)
dusohsed QOOG Ve £ A0 084 BY .1 aBG.. 37 PAGLEE LTOWS
SE/08 /8 D030 H.00 A0 D057 fa. 8 585 .87 11551
2pLsou/82 2100 G 20 49 .0 0. A% VE-TR¥ aBsd . 3v TiG.74
ERAOBEY 130 &30 D00 e Bl 970 a284.87 11%.89
SRSOB2 0200 & A0 Gied (e B0 Y84 SE7 37 136,04
dESO0BIEE 0230 A0 910 020 Hie0 aB7.uv 116,14
2808782 0AGo 6o G0 FALIFRY 010 1.7 LB .3y T1é&. 29
2GES8L OL00 B 70 A7 0 Q.34 F34.0 SP0.37 11660
aRsOR/E G600 b 70 440 G441 344.8 a1 .37 117,646
2ES0E82 Q700 730 40.0 0.67 041 e 1773

2as08/782 G740 T80 E9.0 0.70 23 Y0l 118,20 L7T0W3
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[CERERGS

LOCATIONS

BERG 039

CLAaTE

2e/08/80
BBO0B/0E
2E/08/ 82

Ha/s0R/RD
SRs08/82
HR/ORSBE
2os08/8
2E508/87
S W EE S
280858
a28/08/8
Ae/08/87
2RA0B/EE
DO 0R B
saSaRs
208782

2RIGHRY

2FS0ES82
ERSOB/B2
2082
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2908788
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2e/0878:

20682

1982
ROT H-

GBO0O
GE20
DTG
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1200

3

A00G
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ICEFERGSy 1982
LOCATIONTD RUT H-11 VESSELD FACNDRSGE ¥

RERG 095% (Cant’d»

e TIME RANGE  BEARING  SFPEED  COURSE (AP ol

-

SRS0E58E 0635 820 UG 0 0.35 2562 H1G.99 132.89
2EA0B/BE CF00 B30 A04.0 OE7 2834 hléa.37 133,04
29 /08782 G735 &40 3594.0 677 2754 GL&.95 133,49
A 10 GEOO G.40 E48.0 1.06 La% .0 &17 37 132,93
AvStnsBE 0R30 8. 30 34460 0. 462 23641 &17.87 134,24

IR ALEIBE QIGO0 8y 40 44,0 0. &2 D759 61837 134050
1000 e &l 44,0 G20 S840 ALG 37 13470

2FSOB/B2 1100 B.o4d 2410 .49 228,35 HA0ET 135238
2ESOBIRE 12140 8.00 A40.0 Q.36 180.2 HE1 .03 L3566
2R/08/782 1315 720 FIG L0 0972 18% .4 AEZLEH2 136,273
P08 1403 Pl A& O G4 lae.hn SRR e 13670
2esoE/82 1504 GoeadQd 3340 Gl 1766 G447 1A7 30
ARG AT 138.01

ot
~J
Lad
-

29708782 1600 &G0 $30.0 (.74
a2esogsed 1644 e 70 E25.0 Goe?4 2071 HEE LT 136,60
2R/0u/88 1754 NEaY 280 D09 S90. 0 HRTL27 P3ABLFO
SYS0H/8E 18546 G A0 SadbE L0 Q.80 0.0 GRE. A0 138,740
SR/0B/8E 1952 w70 326.0 0,00 G0 GRF .20 138,740
2e/08B/82 2103 D070 A26.0 0. 00 G0 HA0 43 TEE .70
2R/08/82 2211 D070 E2ELD GO0 G AH31.050 138,70

i 2246, 0 .28 ta4ds. 0 G322

i
f

el

f)

o~
ok

29/08/°82 2204 9.9
AW/08/,82 2ELO .10 3200 1.594 158,59 AHI2 53 139,31
L0882 JERC R e 0 B2 1.2 1435.0 &2 462 A 4

.96 14%5.0 &3 03 139 .81

SFS0BER 2340 #4060
R/08/82 QOG1 4,35 260 075 L2 2 63538 146,07
36/08/82 D0I0 S G0 327,40 0. 94 137 .4 HRE. B 146G.53
BOrOB/BE GOGL3 X 60 3310 1.G4a 1067 .% GE4, 25 140,93
A0 08582 QI27 294 F35.0 1,23 133.9 A34 .82 141,63
20/08/782 D146 2560 337.0 112 1401 63513 141, %¢
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ICERERGEy 1982
LOCATIONS RUT H-11 VESSELS FACNORSE I

RERG 005% (Lont ' d)d

HATE TIME RANGE BEARING  SFEED COURSE £ Eelie
(GMT freemd o) Cdded.T) {lknots) (desg.T) {7 Chrrednd o}

AGS0B82 0218 214 A4%.0 1.04 133.8 635467 142,04
AL/08/082 0228 L.%0 S44.,0 O.%8 14G.% 30,83 142,70
BOSCHB/B2 0239 1.8¢ 3480 1.060 134.5 &36.,02. {42 .8¢
SOS0usE2 0203 1edd A50.0 QB 191 .46 H36. 20 143,08
J0.08/,88 QAL3 132 AW 1.04 1ag. 2 ARG 143%.4%
Ags0BS8e GE2a iel4 RV ieil a1 G HEGS.TT 143,63%
Fos0R/62 GRERl 1.03 .0 1:0%5 1EY.0 HELL P 1as. 7%
G349 0,87 17.0 .82 14% .4 437 .18 144,01

D403 .72 280 Ga¥i 1546, % GARTF 42 Tadd.2d

0413 0o Ed 0 0. B3 148241 LAV LY LA B
FOS0E D G4l G5 LSV .79 166.8 ARV TR 144,44
As0B/82 G43% 4% 0.0 G Bl 1Hd 3 38,02 iad. 71
JasLp/ /82 GLOO 0650 Y70 G714 1406 AEB 37 144.96
AQ/08/82 Go0a GGy 1ou. 0 G dd 1560,7 A8, 47 P40 04
FOSoE 82 Go14 QA2 060 0.39 1084 GAEL S0 145,07
EO/GO R Qoeh O.6% 12290 0.98 18%. 3 H30 .80 145,27
Fpsonsan Qudd G700 1350 00 1964 H3F L3 14044
F0/08/7482 GEOB U.%1 1AL 0 009 S DR 559 .00 145,66
KO0 0E Qéad i1 153G Godd i84.2 H40, 07 145 .90
A/ 0E/BE 0768 1.24 T340 G.33 179, 8 HAD S0 144604
FOA0ESBE SITREAT 1oAY 10a. 0 £ 43 PG& 0 H4G.8E 146,19
F0/08/82 GBO2 1.98 15740 00350 1643 41 .40 1AL 39
Iosoa/82 OY20 1«91 1o6 0 0,25 1941 GA4270 146 .72
EO/0H U 1008 2,00 1O3.0 0.23 ria.y G430 50 1446 .90
SO0/ 1100 .17 1460 033 4.4 A4 37 14718
AGIGEIER 1208 248 141.0 G323 1103 HAT S0 147 .50
F0/008/782 183l S b2 TA%.0 .43 1074 G40, Bt 147 .72
TGO aE TEGG 2 B0 1T38.0 0,379 123.8 4637 147,91
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ICERERGS Y
LOCATION:

RERG 039

HETR S

AQ0s08/82
ZO/08/82
30/08/82
IO/0E/ B
BN/08/82
B0/08/82
F0/08782
RGAOB/BY
AOG0B/H2
AGS08/82
2H/08/82
HG/O0B/8E
30708782
F0/08/82
B/068/82
RG/O0B/BY
EO/OB/BE
BO/08/
FL/08/582
EL/08/582
FL/08/782
21L/08/82
FiL/s08/82
FL/0G8/8BE
F1L/08/782
231/08/82
FLAGES82
F1L/08/82

iy
e

1982

RUT H-11

(Cont )

TIME
(GAT

1330
1400
{430
1529
1601
14644
1701
1715
1804
1g41l
1934
2033
F040
2120
2190
2R2E2
2R07
23R
Q02
GGa?
Q044
D194
Q233
OF5E0
(4%
53l
G620
G701

VES

RANGE

(f'l¢m:§. o )

Ko
X,
3.
44

Q3
&4
GO
A0
8o
U, 30

8EL

BEARING

{dedg.T)

FACNORSE

SFEED

thriots)

138.6
137.0
136.0

140.0
1420
14%0
143,0
44,0
i44.0
144.0
144.0
14%.0
144.0
La4 .0
142490
137.0
1346.0
133,00
133.0
134.0
1340

108

046
0.63
0,53
e84
(3.76
070
¢G94
113
o LEs
.39
. 30
0.13
000
O.264
0. 00
OG0
054
Gd7
084
G.12
Q%0
O. 6%
.44
3,68
0.48
0.70
042
012

COURSE
{dded.T
138.06
1273
123.4
119.8
144.8
134.0
165%.2
1571
Tad. b
204.4
1970
208.6

0.0
2751

00

0.0
+ O

P42

144

1603
144.0

b3

8.0
1063
110.7
121.8
1330
16301
134.0

)

£hi)

H46 .87
HAT BT
47 BF
648 .85
649 .38
HH0.10
650, 38
& &2

S50,

SF1 4%
HHE .00

&4

GBE PR
454,12
AU 70
AN 20

o (),3

o
T e

&85 .90
686 AB
GG Y0
G740
HET7 B2
65810
HEY 2D

5% .92
HO1 20
H62 .00
AG2. 88
HEILT0
664 .38

148 .14
148.4

0

149,93
150,45
1590.72
TEO .99
19144
15148
ERVE AR

07

k ».} »...
18207

P oy
i, P e_) b a_) x.?
Wy
1EHE. e
g ey ey e
152,22

1ad.

43
152,58
1H2.99
183,04
18330
154,038
184,338
18% .19
L. 58
156,20
184,54

18664

CTaWd
LTOWI
CT0uW]l
ET0W3
CTGW
[N
ET0Wa
Lol



TCERERGS, 1982
LOCATION: RUT H-11 VEGSSEL S FACNORSE 1T

HERG 059 (Cont d)

HATE TIWE RANGE  BEARING  SFEETY COURSE ELT. Bl
(GMT ) fremicr (dedg, V) (hnoets) {(ded.T) (h) Criemi o)

ALAOR/GD 0753 9. 90 1RO Gp2 2493 EHE RS 156,87
2L/0E/82 (545 gL A0 135, 0 G.32 F1E .0 HEb 1P 187,10
31/068/82 0¥z 7. 40 135, 0 028 315.0 Ehd LG 187 .32
ALAOE/a0 1045 .24 1350 0.13 3EE G LHB, 17 157,48
RL/06/6872 1119 8,90 131,0 LeR? 14.8 GHE 4B 1968 1%
AL/0B/82 1207 £.70 129 .0 0,46 b LAY, 4B 15E.56
IS0/ 1300 S.F7 1270 0035 50,9 70 BT 158.87
7

Fisobsnz 1400 580 124.0 048 G912

AL/08/88 150G Yo E0 180 44 7EG /

31/08/762 1612 770 12190 G 48 104,08 &7E U7 166G 34
SLo08/82 L1761 10020 Ta6.0 0,07 ERR 7438 160,830
Ai/70858% 1803 1060 1200 0. 39 12000 G748 P61 2N
Sl/08/58% 1W00 10,70 1320, 0 G40 120.0 E7 6 4G 146139
AL/oB/82 S04 1670 120,00 000 0.6 HPT7 9T 14135
ALS0B8/82 2147 10.50 121,90 Q.23 2077 675 .10 16164
EL/GaRE AR 16G.30 200 .28 AT EBOL L0 i61.8Y
QL/0Y/RE Qo088 1T0.00 118.0 0. 33 A48.7 HE1.50 &2 30
GLA09/782 GLO2 10,00 1170 0. 19 70 HEE A0 Tad.hd
RDIAO9/B2 GLul 1010 1180 G458 419 HEE . 2E 162 .89
L/ /ES GEEv 10,36 Pl4.0 G 72.:8 UYL YE 162,14
Or/70G%/782 Q400 192:%0 1ia.0 0,81 1.3 HBE &Y 143.84
GL/A0%/782 0430 i1.20 13145 004 ELY AEG,. Ph 14410
GLA0% /82 QuGo 1150 1i1.5 078 itl. 86,37 164,408
CiL/09/ 82 DOA0 11,608 13115 Q.54 IR AP HBRE6 BT 164,646

QiLA0%/88 Q&30 1200 1116 034 B34 48T .87 185,00
DLA0Y/8
QL0982 0730 Le 27 1110 G.246 Pit.o ABR..BY 165 27

7 165,27

E

B

G700 12,14 tii.0 028 111.0 ahs 37 16004

QLAGY /82 Qe 12.27 1110 G 00 LN ARS BV

110



TCERERGS
LOCATION:

RERG G5B9

UATE

0L/0% /8
01705762
61/09/8%
CL/09/ 80
01/09/82
01/09/82
G1L/0% /82

olL/s0gs82

OL/0%/82
GL/0/782
OL/0% /88
L/OY /82
QLAOR/BE
Gi/ovses
DLAGS /8D
OL/0%/782
HL/09/82
GEA0% 8%
GRIOYsEE
N2/09/88
QRsoRSuE
GR/0V/8E
nR/0%/82
Q2709 /84
G2/09/82
O2/09/788
Ga/09/82

1982

RUT H-11 YEGS

{Cont dd

TIME RANMGE
fGHT) Crielfiio)
0930
100G
10320
1104
1210
1240
TECO

1210
11.99
{1.74
11.53
1E.30
11426
11.2%9
1330 il
1402

1433

e
e
fy
T

1546
1648
1730 13,
1837

1941

20351
FALA 13
G002
0GE7
QL4
GRan
XG0
GO0
G610
G700
GHEOO
OGO

13.70
14,00
1437
14.70
1512
15:40
15,90
15,40

158 N

BEEARING

(ded. T

Yo (knots)

111.0
110.0
1G%.5
108.0
1060
1635
03.0
T, b
LGE
101.0
10005
106,06
1OG.0
106G.0

16006

< 0

L1010
161,40
10G.5
10060
9.0
Y G
G9.0
5.0

4w
G0

1G0.0
1000
10089
1008

il

FACNORSE I

SFEED

G117
030
.44
063
043
0.9%
O3
G.21
O.87
049
GG

G4
038
H .50
(.38
0.40
024
Le18
G20
G.13
G020
06340

0.34
17
010

COURGBE
{deg.T
291.9
3346.8
F22.6
S46.0
S44.Y
10,1

0.2

Be.9
THeh
106.0
160.0
100.0
1354.9
1010
3028
ARG 4
Y7
Q0
77 A
56, ¢
156
1i7.0
10G.G
1537

280.0

)

EeTe

()

650,87
691 .45
9L 8B7
HEPE LAY
693
94,03
R R
9487
7540

T
{i‘ \) & f o

C'\J\

59457
AT LS
AV, 1Y
HR8.87
LYY, P
FO1.005
701 .84
AR YL
70040
PGhHL3E
0710
o817
7092

710,
Pt
712
71337
714,37

A7
a3
37

el

Criemi o)

165.44
165,73
1452
166.28
164,70
167 .24
P&/ 54
167,45
16760

16849
189, 0%
169,44
16984
17002468

2048
170
170,
171,08

¢4

171.Ga
17138

JL 6
17210
172.54
17282
1788y

173,09



TEERERGS, 19782
LOCATIONS RUT H-11 VEBSSEL S FACNDRSE I

BERG 0UY (Cont'd)

OATE TIME RANGE  BRBEARING SFEELR  COURSE E+T, Ll
(GHMTH {rm.mie) {deg:T) {lknots) (deg.T) (i) (rvemid o)

GHI0G/782 16090 15.20 1600 024 E14.0 PR R 17333
GE/ /09,82 11040 14.%0 Y85 Gen0 B30 FLEL3T 172.83
02/09 782 121 14.60 G&E. 0 a,54 342.3 TEF <468 174,54
DRSOV /BE 1EGE 14,50 YO0 0.4 S5, 4 718.45 VPAT7Y
G2/ 09782 1506 1500 2. .44 3.7 226G 47 175.a%
GE/09/762 105e 15.40 1.0 0. 05 73,4 FEL 23 17611

ChRal

S2AS0BS82 1400 04l QR0
SFEEDTS {lknots?
MIN. M, FME AN

0.0G A 039

TOTAL MO. OF OBEERMATIONS = 422
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PUT H-i

I

e

-
-

i, fogz

Lt gt e A S
L o
Yo,
ez S B,

@ @
s i S
At i,

\

Ty

bt o d@ﬁ o P

&

L
o

113

Vesse !

PACNORSE I

L
L
P .t
e, S $ L G
. NN ey
)&\\ g.};'fo %:’&.5« &
iy @y e —;
« Y:;m)."f‘k St € oa o
)5;\
%
%
5,
\
&
5

wil .



IRECTION (TRUES

o

4366,

249 .

t28.

%

o

B, 118 80

B8

)

i

j
]

eLn . Be

33680

TIME CHRS

. @B S S

56 -

o0 ;JW%@\:\ by

g

6. oY

!
i
19.90

BERG #

220 .86

T :
338.048

p58 RUT H-11

114

!
445 . B0

TEME HISTORY OF SPEED AND DIRECTION

RE2S 954



PIRECTION (TRUEZ

SPEED {M/SECY

868

240,

128,

ol

BB

g i ARl

A

14

H H 1 { f
BB 54.86 198,80 162.89 215,00

Ml
t

H 1
270,98 324,88

TIME CHRD

58

i
i

PO

M@WJ\{\ Ajnafaf] il

] i .
&, 88 B4, 89 188,06 1672.86 216.86D0 270.80 324 .68

TIME €

'&%LJﬂﬁw %A j}/‘f‘*

HRS

TIME HISTORY OF SPEED AND DIRECTION

BERG#058 RUT H-1{

115

AUG.3 TO 17,1882



RECTION (TRUED

i
f

46D . B R w

240 9% A} |

126 88

I

i ;

i i e 7 g

Y
g ? ; ! E ! [ i
i, B B8R 112.09 188,88 224 0B 285 .08  336.88

©.BE

=88

§ R ke

@qﬁﬁiji iji ‘
e | 1 | |
o.06 gé\/ﬁEM J %{ ; ‘t l . ;-.;:,

{ i i T I ] i iy
B.ag L5 .89 {12,885 188 .88 224 08 280 .98 236,46

TIME CHRD

TIME HISTORY OF SPEED AND DIRECTION
BERG €050 RUT H-11 AUG. 18 TO SEPT .03, 1084

1L



Welleite: RUT H-11, 1982 Vessel : PACNORSE 1

P

FROM S PR T0
T e % BOGE GMT

1930 GMT o |
06/08/62 ffyvfwﬂ : W 12/B8/82
2201930 - . (224.B905)

yd W

sERxERR

-

.if@ﬁﬁﬁjﬂéﬁﬁﬁﬁﬁ}lﬁﬁ%&
R LREIEL IR IR e el 4w STl TR IR e B, B B v, wh. v

B

" B

. %A
\\\ 1a /X{/”K
- b S .
1 JCEBERG Gy, ) %
& BERGS TOWEDS = 5o, T 20
8 OBRSERVATIONS . el Rodlus = &2 6 n, ml.



aABG .00
//\
o
[
2 240,
e
o
i
& {28,
B4
AN
.08 -]
&.98 16,00 24.89 qe B 44,58 48, 88
TIME CHRD

:P_..ﬁg a ~ -
iy
[ s e
A0
2
S
& { B8 -
[
18] -
fs]
{1
4]

& .58

.00 - e

g .8 #.m0 16,88 - 24.89 B2, 68 A% B A% 99
TIHE CHRD
FIG. TIME HISTORY OF SPEED AND DIRECTION
BERG # @72 RUT H-11 1982
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TCERERGS
LOCATION:

BERG O7F

UaTE
(GMT)

OBIGB/BE
OB/OB/RT
VR/0B/R2

DG /08/782
10/08/82
AR VR i Do
TA/0R8E

12508782

Gl

SEOB/B2

ive2
RUT

TIME

CGEMT)

1930
2100
92200
2EERG
0A0S
0420
OFG0
Gaeo

D05

2100

H-11

VESBELS

RANGE

Cremil s

23,30

y ey gy
DELDG

BEARING
(ded. T

2RO C
2310
234, 0

vy - -
:.:Z 3’ 1 ¢ A

231.0

FACNORGE 1

SFEED

{krnolts)

0,00
0. 2¢
Q.00
G.14
0,03
000
0,006
G, 00

G 0%

COURSE
T

(ded.

2074
JEL 4
i8g.4
0.0
e

ERCRVRRY

Eete
(hJ

0.00
1.960
2,80
4 GO

16, 54

BEL R0
£4,.590

o = E )
B 06

S L

(riemi o2

000

0,47

T oA

G .42
G2

034

SFEFEDL (hnots)
ME AN

Q.07

M,

G2

MIM.

DG

TOTAL NO. OF CREERVATIONS = k4

119



ICERERGS

LOCATIONS

BERG 091

DATE

QL/710/82
GL/LGA82
01/ 1 0/8%
GlLsL0/782
O1/710/82
Qlr/ros8z
Q1710784
Gr/Lossd
QL/716/782
LSLG 82
DL/LO/ 8
1710782

QL1078

GIL/10/82
G1LA00/88
D110/
GL/710/67
GisLo/88
DR/LG/GT
GR/io/an
OR/L0/BE
BRSO/
GEALOIBE
OR/LG/BE
DR/L0/80
DR LGB
QB/LG/EE
ORI/ EE

1982

RUT H-11

TIiHE

{GMT) {
G700
0744
0830
004
095t
1100

13548
1452
1550
1700
LH00
1900
2000
2160
JERCRORY
2ARGO
0000
GlLoG
Q200
OFO0
G400
DASD
0600
4701
Q8OO
OR00

VESBEL L

RANGE

Mofid <

)

BEARIN

(red. T

19,20
18,70
i8. 40
18106
1780
17:.7G
17.80
1780
1770
17060
17.106
16,40
15.70
L4 B0
14,00
12,40
TE.00G
1270
12:70
1276
1o

BRI

FO
13840
12240
11,70
11.0G0
1100

11.00

14,0
15.0
156
4.9

G

Yy {knots)

FRACNORSE 1T

SPEED

0.00
0.78
G041
0.60
0.93
Gebl
Q.11
0,50
G173
D67
0.81
G.78
Q.75
G094
0. 84
0,493
(.61
G.74
0. 23
OsLd
Ol
D18
041
G.5%
0,37
0.3%
D00

0,00

COURSE

(dedg. 1!

0.0
2290
145.0
2237
2623
271.8

ARV
2750
1880
Tea. 2
1460
19341
1787
Y72% .0
2lE9
24% 4
2440.0
2aAL
27 & 0
N

Yo/
128,04
1714
164 .9
1984
2176

0.0

0.0

10,060
11,00
10,00
13,00
14,00
5L 0D
14,00
17,00
16,00
19,00
S0, 00
21,00

21.92

dH00

el

ETelled o )

Q.00
.60
.70

i 6
10,80
16.9%
11.10
Th. 2%
11 .67
1227
1241
13.01
1E.01
13,01



ILERERGE s

LOOCaTIONS

TRERG

091

LATE

02716782
GR/I0/88
02/10/,82
QEALG/E2
GRILGAER
DESLOsBE
UESle/s8e
QE/Y0/82
GEAIDSEE
GRA10788
QEALGS8Y
Q108
OES1LG/82
Q082

groiersal

DESL0/82
DRASLGAED
QI/1G/808
ORSLG/R2
G3S10/782
DR/10/B2
CAESLO/BE
GEA10/82
DAAI0/82

OGA/LO 8

1982
qOT

(Cant’

TIME
CGMT

1000
1106
1200
1300
1AGE
1TEO0
1556
Paol
PF00
1800
190G
2000
2100
2E00
2307
OG0
D1GO
R0
RSV
Q450
0D&604
0608
O8G0
GO
Gean
1101
1201
|

ekt
sty

H-~11

)

VESSEL X

BANGE

(l’w!‘ﬂio)

fne
-
-
5

1090
TP 00

1. G50

130

150

py

RARGLE

P -

1.00

1350

: N

L1 A0
1.60
Tiead

L1 A0

11940
11,36
11.40
11,60
1160
1160
11.490
1160
11506
11,580

BEARING

{de

FACNORSE 1

SFEED
g.T5 Chnote)

Q.00

O

G.22

020

G010

D.00

O.00
s G0
000
3,00
0. 00
0.00
G.00
000
G.10
Q.00
3,00
0.00
.05
010
O.0%
000
0.00
000
0,00
010
D14
G.00

[l vt
WJoe

121

COURSE

{dedg. T

0.0
304.9
3484.7
b
276
3.0
0.0
0.0
0.0
(.0
G
G0
G0
0.0
A0
.0
Gy 0
PRY
184.0
Yhe
Gl
0,0

g ey
DG 2
oy ~
<~ ‘f‘) j I

2.0

E.T.
i ()
2700
Q00
29 .80
30.00

LRI & I
EIC N

FEL00
E7L00
38.00
39,00
40.03
4L .06
4, 00
43,00
44885
A0 .9E
47 .07
47 .97

45 G0
D000
S0V

Foli,
Crremd o)

13.01

£3.4%
1é .60
14

“an
e Sl

i4
1410
14.149
la. i3
La o 2é
14,490
14,490



[CERERGE
LOCATION
BERG 091

naTE

CRATO/BY
GA/sl0/62
0L/10/82

QA/10/82

OXALO82
QER/IO82
CRSL0S8Y

DFRS10582

Da/LG/BE
Gas10/82
O4/10/82
45108
GaILO/BT
04710782
GAsLO/aR
Oa/1 0782
OAS1O/BE
04710782
Gasi0/ae
G4/ 10482
OA/L0/BE
04710, 88
0a/1L0/8E
04/10/82
04710788

¥

4+
+

1982
RUY

{Cont a}

TIME
CLMT)

2005
NS
2200
FEO0
GO00
G100
Ga0s
Q300
0400
GO0

[P =iy
OL57

DHOO

DELY

1600
1100
1200
TEGO
1400
1500
14609
1700

HM-13

(i o)

VESSELS

RANGE

11460
11640
11.60
1160
11.40
1160
1160
1L 60
1160
11.40
11,60
114060
11460
11eb0

TL.a60

11.60

1180
L1, a0
Tie60
11.80
T1,60

FRCNDORSEE X

REARING
(odedg. T

P =
W )

[adi
wi fosad
[

é} % (O

G 0

‘
& o 03

A%
v (,’

¢ N
1. {3
e

SEREEED
Chots)

(.08 e

0. 00
Q.00

GO0

3

~
o
-

0.00 0.

000 e

010 Gl

GG O

.00

G 00 [

000 o

(.00 e

000 O

0, G0 (V2

[

COoURSE
(eipe

G
0
O
0
{

4

.
«

G

G

GO0
7L 00
AR GO
&9 .00
T 00
F0.90
FELO0
TEL9H
TELO0

P00

1450
14.50
14,50
14.50

jv ({' o ‘r.

4w
doad el b

4o e
LR B
1G.61

15.461

1061

1841

1061



ICERERGSy 1782
LOCATIONS RUT H-11 VESSEL S FACNDREE T

BERG OYL (Cont 7 d)

DAaTE TIME RENGE  REARING  SFEED  COUREE BT A L

Cfrefid o )

—
~
~—r

(GMT 2 Criemi«) (deg.T) {knots) (deg.l)

GASLOEE 1600 11,60 &0 G20 278G 81,00 15,81
G471 0/ B 1900 11.40 b 600 0.0 B4, 00 15,81
o4/10/82 2000 11.60 4.0 0.00 276.6 85 .00 15. 81
G4/10/88 2312 11,60 b G 00 Qb 8620 15,61
0410782 paoe 11.60 &0 G 00 0.0 8703 15,61
Gas1L0/BY 2EROT 11 40 oD 5.00 0.0 B8, 03 18, 61
GHATGARE 0000 1140 4.0 G.00 0.0 a9 .00 1% .81
Gn/i0sEs 0103 1160 b 0,00 G.0 90,08 1561
GE/LOSBT 0ROD 11 &0 &0 O 00 0.0 51,00 15,81
N5 /10/787 OEIT 110 .0 GO0 (a0 B DT 15,681
QEATO/BE 04D 1160 bl (.00 0.0 PELO0 15 .81
om0/ 68 050 1140 &40 0. 00 0.0 §4, 08 15 .81
05/10/8% 0600 11,60 6.0 0. 00 0.0 95,00 15,81
ON/10/88 Q703 11.60 bl GO0 G0 94,05 15,81

HDL/10/82 0754 1160 RS G 00 0.0 PhHFE 19.481
DG/ O/ED DY R0 1160 &0 $.00 Gl R0 1a, Bl
SR VR O9Eé 11440 & G .00 G, 0 PE S (RIER R
QU LSBE 1400 11 4A0 e Q.00 0.0 10000 LE gl
SR R P 1200 116G &0 000 D0 101,00 16,88

GU/sLGSEE 1307 it 60 & (3o (30 0.0 10282 15.81

QUL GEa 1AM 11,60 e 0 QO .0 10292 T8 onl

ChA10082 TOGO 1l.60 & 000 GG 104,60 1.8l
GULO/BE LA10 1i.a0 &+ 0 000 0.6 LOW 1Y 1o.al
DEATG/BE 17006 11.60 &0 06 0 B0 1646006 1981
GHA10/82 180%0 11,860 H.0 0.00 0.0 16700
ON/L0/82 1900 116G &0 Q.00 (.0 108.00 1981
GH/10sud 2000 1160 &0 000 g0 10900 1581
Ohs1I0/8s 104 1160 b 0,00 G0 11G.07 1581

123



TCERERDEy 1982
LOCATION: RUT H-11 VESHEL ¢ FACNORSE T

BERG 091 {(Cont’d)

neTE TIME RANGE REARING  SPEED COURSE Ea¥o Eefre
(GMT) Criemied fdeg.T) (hknots) (desd.T) (i) Cfretmi o}

CE/10G/82 2206 11460 &40 0G0 0.0 11110 15.81
Do Lo/82 2303 1140 &0 0G0 0.0 112.068 1a.81
Q6/10/82 J004 14.60 6.0 G.00 0.0 21308 1% .84
O&/1L0/82 QLD 11646 H 0 0.00 G0 11400 1581
DAHESLG/BY Q200 11.60 WY 0620 ] 1% 00 14,02
G732 GEG2 Ll &0 & 020 SR 11403

G&/L0/8E 402 T80 G0 0.3106 1860 117,03

Gas10/8% Gald 1150 & 000 (R 117,88
O&710782 0506 {NAPRVEY &0 0 0,00 G0 1i8.94% a3
Gas16/82 D760 11,50 b G.00 0ol 120,006 1632
GasLh/8e 0704 Livat G0 Oeld & Q) TR0 14 .42
GhHSLG RS GO 1180 b0 0.0% 1860 12810 1a.08
Qa/ 10788 G7od 1160 A0 G2 &0 13867 1668
Q6710782 106 16.%0 7.5 GG 163, 9 123.98 1738
G&/10788 LEG2 10.40 &0 0.5% 2139 125,008 T2 .90
DHALO0SER 1232 1G.20 4 D67 2387 10, B3 . Ee
046710782 130G .90 4o Gedd 184,09 126,00 18.5%
067106782 14062 LAY AN 0. 38 2A4R 12703 g, %8
GasALG/EE 1304 .30 4o G .44 15% .4 128:.10 1Y .40
OH/L0/E 1606 g.85% KRRy G.48 208 12910 19 .9%
OS5/ LGAEE L&35 8. 00 e 0 g.a8 13604 12e.58 20436
06710788 1708 B0 A G.o4 207,32 1ED, 0% 2074
G&/L0/E2 1753 AR, .0 0:%5 174.8 130,88 2100
06 10782 1833 & 50 1G.0 1463 13530 131 .80 EZ2.63
Qa/10782 1503 .50 14.0 1.48 1542 132,04 AR .
O&/10/82 1920 e R0 22,0 1,953 1300 AR &) 24,41
G&A10782 2000 A F0 280 1<4é 144,05 133,00 2E. 0

GaESL0/BE S0ua 4,40 7.0 i8¢ 136,98 133,53 2h.41
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ICERERGS, 198¢
LOCATIONS RUT H-11 VESSEL S FADNORSE 1

EERG 051 (Cont’d)

UATE TIME RANGE  REARING  SFEED  COURGE EeTls
CEMT D (remior (dedH.Tr (knaots)d (aedg. 1) {h )

G&/L0/BY 2113 4.00 44 .0 131 1588 134 .22 2H. B0
OAHASLGrB2E 2150 5.80 570 1.04 1605 134,83 27 A0
D6/10782 2235 3.60 6£3.0 0.58 1773 135 .58 27 .88
I NI R 2LEG LR, HE LD OG0 e 136058 27L8
GFALOAE2 OGoD .60 HF0 010 HE D 137.08 27,93
GrsLasa OG20 AL dbD H3 L0 G, 00 00 13750 27 %3
OFSLOesBY GLO0 KR GE. 0 Q.00 Q.0 138.00 R
AT RS 1 GLA0 B b0 L0 O.00 0.0 1TEE . L0 7L

SRV VIS 3 GO0 Z.a0 HE LD GO0 0.0 18%.00 LR

oy /10782 GEAD Fe bl &E D 000 0.0 139O0 ER N
GFSLGSRE DEO0 R IRV .00 G0 140 .00 27V G
H7/LGsBE CAno 260 HEL O G 0.0 144,00 2 EE
avALGAER DAG4 3.65 &30 00 0.0 141.94¢ 27LE3
O7oLO/8E Q&00 A 30 0,00 0.0 14300 27GE
O7 /L0780 D& & Fodan GE0 .00 G.0 143,93 27

7 LOs82 G7ae L6 G (0,00 SIRN 144,92 27T aE

.

DESLGsE RN KA, &30 000 0. 144,08 LR

[N

BB 1600 & An HE. 0 CREL;

Facs

OF /LGSR 100 A &0 3.0 0L 00 0.0 LAB.L 06 2793
DFPALOABE 1206 F e HEL0 000 0.0 1A% 00 273
DFSLGIER 1anz B ED HELO G.00 0.0 i4%.87 LT3

G7AL0/8E L4006 b 3.0 .00 20 151006 DELYE

1500 b &30 0.00 0.0 152.00

GYALOSBE
S RN M 1600 KA 3] GA.0 (e 00 (a0 15300 PTEE
07 /10785 1700 B hn &30 G030 G0 154,00 E7 WY
G710 RE 1800 EEES &3, 0 Q.00 (SRS 1EE.00 27 ¥ 3
G706 1900 A6l 3.0 0.00 G0 156,00 AN

QRGBT £000 Tebh (AL Q.00 Q.0 PG7.00 2793



ICERERGEy 1YBZ
LOCATIONT RUT H-11 VESSEL S FACNORSE 1

BERG 091 {Cont )

CARING SFEELR COURSE [P Foe T

BaTE TIME RANGE  F
MT Criemiord (oleg. Ty {knots) (deg.T) () (rietnid e}

D108 2100 3065 AL 0 Q.00 Q.0 156,006 27 GE
ORI I 22060 Fe bl HE.0 0,00 G 15900 27,53
G7/10784 2300 365 63,0 .00 0.0 160,00 2793
Gi/i6G/70% OGO A & L3O G300 .0 161,066 S R3
GEAL0/8E G100 Ao b LHER L0 .00 G0 162.00 27 9E
Ghrslosaee GRCG A AT &5 0 G GO D0 6300 2793
Gns10/482 GADO J 6 SEL0 000 0.0 16400 a7 Y3

G0/ uE D400 AL AD &5 0 0.00 (.G 16500 2P R

/10780 GEGT L b X0 G000 Qi Lo L2 27,705
QE/s1o/82 D700 RS S50 6.07 A% 0 168,03 270

0G/10/82 08
QR/10/08 ORI
GRALOABE LS00 4.00 1040 1.74 167 .5 170,00 4

GRAL0/EE GY RGN A B30 112G 180 1579 172G 50

et
)
-
ey
o
o~
iy
.
s
=t
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-
3
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T

134 19750 LG 00 EE 06

s
.
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oy
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e
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o
vy
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oy
i
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Lo
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VBRI GIEE 1704 1020 17320 0.%4 ST 17800 40,651
DHEATG/E2 1811 T30 1750 058 1937 17%.18 a1 5

QU/L0/82 1900 12,60 1750 G B 170,0 T80.Q0 A &2



ICERERGS, 1982
LOCATIONT RUT H-11 VEGSEL T FACNORSE I

RERG 091 (Cant’d)

T TIME RANGE  REARING  SFEED  COURSE E.T. I LI
CGMT (remic) f(deg. Ty (kneotes) (deg.T) (i) {ri.mis?

GE/LO/8Y 2001 1320 1760 1.20 185.9 181.62 43,84
ORLO/BZ 2115 14.80 176.0 1.30 176.0 18220 40,44
08710782 2200 15.70 175.0 1025 159.0 £83.00 44638

GHS10/E8E 2300 1690 174,00 1.3 1612 164,00 474561

Gt

GRALO/BE QBROO 3,40 goO. ¢
SEFEDS (lrnota)
MIN . MEx . ME AN

Q0 1.90 I

TOTAL NO. OF OBSERVATIONG = 200
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Welleite: RUT H-11, 1882 Vessel : PACUNORSE T

N
-—— =
FROM ~ "Bt TO
o700 GNT o8 Lsa. f\&\\f@ 2300 GMT
©1/18/82 . DBB/18/82
274.07003 o, N _(281.2380)

1 TCEBERG ;?,j\\m ~ P
B BERGS TOWEDS g e ®
230 _OBSERVATIONS [ S kT Bodive = 288 n. owi
+u S
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DIRECTION (TRUED

SPLED (MASECS

368 .26

B
B
@
&
&
! fe
Ml
e

129,80 ~} /J | | g
[ & A ﬁi ﬁi i i i i ) !

8.89 | 1 ] { t ; I i i )
B, 88 32 .08 B4.080 8G.98 (28.88 (168,90 {82, 85

TIME CHR2

R . W
iogﬁiw
-l %Lf
| )
@.aa% 1y woqmny i ?f\ji ]
@, ag 32.00 G4.00 86.00 128.80 168.80 192.88

TIME CHRS

TIME HISTORY OF SPEED AND DIRECTION
BERG ¢ pa{ RUT H-{§ 1982
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Appendix 3

Sample grounding analysis form

Year 1973

Wellsite BJARNI H~81
Water Depth 139m s
Iceberg o, 037 —
Tracking Period Aug. 30 ~ Séﬁ%f”fﬁ

Iceberg Datac
Type Non-Tabular Length 141m
Mass 10.0 (10%) Width N/A

Height 82m Draft N/A  (meas ___ . y ST )

Leeberg Grounding Data:

1. Period of zero of very low velocity
Minlmoun Speed 0 (knts)

o

Period 189.6 (hy), Frow 2345/30 to 1257/03  (GMT)

Range/Variation 18,9 (i L) {r.mi.)

Bearing/Variation 297.5 (+ 1.5) (°1)

2.  Other Icebergs Moving (within 5 n.omi.)
Yeg . Range to other Berg — mowd.
Observers Verification '
Yesg X
4. FEnvironmental Forces Produce Low Velocity
No
5, Draft Comparable to Walter Depth
Ves . Water Depth
Measured , Bathymetry Chart
6. High Tide when Tcebergs started to move
Yeg

[N

Pogitive Grounding X
Probable Grounding

COMMENTE 3 iceberg grounded a number of times during this
tracking period,




Appendix 4

Grounding duration and drift trajectories of icebergs

tracked by satellite

These figures are redrawn from an International ITce Patrol

T

data report "Long-term drift of icebergs in Baffin Bay and

the Labrador Sea”, {(Robe et al. 1979).
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132



m T

DO BAY i
1

! . GRERMLAND
wmm
@&W ilﬁl QS %E‘sa
i L?% -
1\ BAEFLS } l
\ wﬁs \
(:7:;‘
i
) 3o
el
¢ i
T T |
//’ s ‘l '
!
i
!
GROURDINGS !
A LR ;
£ 1av184 P
i
1
;
1
s 57

DRIFT TRACK OF BUOY NUMBER 780050

133



7 GREEMNLANG
> . o
85 i %/GZ(?; 3 v.r? .
‘\0 g
BAFFING B N'“
ssmz\;tﬁ
— o,
?@D[‘)S@ ""a—“}f‘a%
1'62 Eg 2 l"‘ .
N <
Ny \ K’é?
RNAR O
z b ;
a0 : /f‘ B ™
E’Vv%\%’
GROUNNGS
i [A TR
g 3120
o . RELRTH
- " O RIELY

LABRAOTH P8 mzzez

g
eyl e

2N £
Ngﬂﬁoumam’.;ﬁg_@\ 200G, e

N — .

) ﬁq ; S L

Fd

=7

' g5’ 50° 45

DRIFT TRACK OF BUOY NUMBER 780066

134



DISKD BAY

GREERLANGD

- 5
;

BAFFIN
{31 AMD

I L]
i S, : |
- :
w; 7
ﬁmk\ﬁﬁx 72 & ;
' L
vz & '
GROUNDIRGS T
By 24196
a5l . - 55"
LABRADOH . <
. i
e N
gl Ww-ﬁ‘z::\\‘j“%uw :\} M.'I 50
//W > (2o, |
- o 3
v N I —
&g" 50’ 45

ORIFT TRACK OF BUDY NUMBER 780156

135



CUMBERLAND
SGUND

@f

BAFFIN
HELAND

™
o

T D e

a%®

GREENLAND !

GROUNDINGS
73 1o0.107

[ I RERRT

-w«»-m.,\q,,..“»

[

UNDLAND? mam i ’..“éag,jm R

&0° 55’ 507 i
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Appendix 5

Tape documentation form and directory listing

of all the files on tape
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Contract Report

and date

Name of Cl

Fanco Tape

Number of

Tape Densi

ient

i

ks

Tracks

+ y,

Fenco Newfoundland Limited

Tape Documenation Form

Title

33

ne

Labelled/Unlabelled

Machine on which tape was

Nunbey of

files

on tape

ESRF Study 112-24-05 "Documentation of
Iceberyg Grounding"”, Dec. 1984,

Fnvironmental Studies Revolving Funds

9

1600 bpi

inlabelled

wyitten : VAX 11/780

16 Directories which contain
2472 files.

A listing is attached.
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Dirvectory Listing of ALl
Grounded Icebergs off Canada's
fast Coast (1973 - 1982}
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$OBET R

$ RIR

Directory

LOEPE L DTR
LART 4. TIR
LAak?h 0in
LABRT7EDIR
LARTE IR
LARPY L DIR
L ARBO . ITR

LAkl OIRs

LakBa. 0w

CF380101 . BROUNT

DRAAITPIBLOL, GROUND

il

# 1

il
Pl

RORE.DIRST

SAGLERK DTRS]

BAT. . DIREL
BRIZY.OIR
BRIBO.DIR
BERIBLDIR

BRrig2. niR

Total of

ki

31
51
i1

il

14

e

Fonin

nlocks.

G- JAN-LEG
4 JaN-19860
A JAN-L9EY
4 TAN-1OHYG
A dAN- 1983
G JAN- L9 RS
4

= JAN-T1985

G JAN- 1965
4o JOH- 1 9ET
e TN LGB
4o JAN- 1 9B
4o JAN- LT B
G JHN~ 198
4 JAN-1 9B
A JAN L9 B
4 SN 1 9B

141
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13

W)

H I



§ OBET BEF EPKSiOléﬁﬁﬂﬂNﬁaLﬂﬁ?Bj

H ODIR

Tirectory DRAGIIPIBLGL . GROUND . LARY?E]
HABRREOLY AT 14 21-MAaR-1984 20:08
HBLRRGBOIZ7 DATHL i1 2L-MAR-1984 22188

HEBLIBRGEO4AO . DATH] 2 ZloMAR-19B4 23104

Tobsl of 3 filess 27 blocks.

&

l4z2



FOSET TR ODPIBIOLGROUND LARFST

Bivectors DRAGTLPISIOL GROUMD, LARY 4]

BEGLIOA AT 7

RGOLOLTNT 8L N

HALERGOLL TATe 1 i

| 2
3 iy
o . By W)

P
s

2
o

P B

MV 1P E

e 9 By
o M Fe e
e M T S

AR

143




FOLET ODEF O IPFISLOL . GROUND, LAkTS]

Givectory DRAGILFPIBIOL GROUND . LARYE]

BEABRGOLA . DATSE Ef
PRYBRREOLIUATL 2
GRYERGOLA L DAT ] 1
ASRBREOGL AT i
RECOB 0T 3
SEOBRREOL2.DATE L 14

SPORRGOL3 AT R 4

JEGRRECLIS .07V 3
JPORRGOA0 AT 3

JFORRGEOAS AT 4

Totael of 10 filess 38 nlocke.

G- fF R~ 1964

(}) P o L SO

9} P

O e

7

ARF- 1584

AFR-1964

144
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RSN
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§OGET DEF DPIQLOL GROUND LABYSLT

EE AN Y

UDirectore URAATIFIASIOL,GROUND.LARY S

ALEABREOOY JTATHE
FLAREROGGLE . DAT I
GRIBREOOL . DATHL
GFLBREOOZ . TAT S
GOLBRGLGS . AT
HEZBRGEOA DATEL
HERREGO24 . DAaT
JEOBRGOOB.UATSHL
JEORREOLE AT EL

il
14
a3

13

L0 AFR-
1O BF R
D~F E -
- 1984
BE-FER-
L0 B
L1-6F R
13- BF R

PR

28-FE

o2
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1964
L9834
1984

LR
1984
1984
P984

194

O ay
10308
074151
G735l
GBial

10EY

Q7 a0

D750



$OGET DEF DPISLIOLGROUND.LARYZE]

IR

Divectory DRAAIEFIBLIOL .OROUNHDLABYR]

COVRRGO0Z . NAT 31 1A TARN-1985 09119
SOVERGOON . DATEL P4 Lo-aFR-1984 17109
OV RREOGS InT ] 2 1O~aFR-1984 319010
EOZRREOGY DATH] 2 FO-AFR-1984 19110
EOPRREOLY JOATSL . 12 TO-afR-1984 19014

EOVRRGOZE.DATEY 2 TG-AFR-1984 19129
EOVRREGA4 DAY & T4 JAN-1988 09122

EAIRRGOAZT . OATEY & TO-APFR-19R4 121%4

Totael of & filesy 40 bDlocks.
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$ GET EF LRF3BLI0L.

FOLIR

GROUND L ARZY]

ivectore DRAGICPIEIOL CGROUND.LABZS]

FUIpRGGGL . AT 41
FR3pRGOO7 04T
FORBRGOOR.DATH L
FO3BRGOOT UATS
FOSRREOIO OATSI
FURBRGOLS. AT
KYZRREOAL . DAT ]
RP2RREOSI . AT L
OUIRRGOOZ2 . DAT 1
ORIVROOO7 . OATS 1
DRERREOLS UAT
DEIBRGOIE DAY
DEJBRGIL, 0aT 8l
HASREREOXG AT
GRIZPREOZZ . AT

e

perS
Ve

2

=14 [>T

BIRREOA7 AT
QRIPRECAT, DATS I
OREIERGEOZL 0815
DEIZERGEIOL . UAT L
FLOBRGBOOL . 0ATHY
FLORRGOOS DATEL
FLOBREOLL.. AT #]
PROBRGOLZ . DAT Y
FLOBRGOLA AT L
FLOBRGOAZ . TATEL
FEoRRreGasl . aat sl
FLOBROGODE NATSE

O

N

B
31 -

31

MY -~1984
MAY 1984

~HAY~ 1584

F1 - MAY L PR A

FL-MAY 1984
~HAY - 1964
L-AFR-1984
AP R- 1984
~ JUN- 1984
o JUN 1 9 B4
~JUN- 1984

JUR-1984

- N 1984
= JUN-L 984
“JUN~1984
UM~ R84
= SN 1584
~SUN-19H 4
~ JUR-1984
~HAY-1TR4
~HMAY-1984
SMAY - LY B4

Ri-HMAY- 1584

31

1-MAY-1984
~HAY-L584
~MAY- 1984

~MAY- 1984
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AR
1gel

123
16036

2034
21819
07520
07 ab
Q780
0808
GBTLY
ORTES
OB 3G
GRI44
B4R
0% 024
G903
2106
21310
N A
ALl
21E24
21148

BLIG4



FLoRRGLLIS. aTs L

Totsl of 28 filess

&

204

12

nlocks.

Fl-May-1984 232
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$OBIR

Niractors ORA4ILPFZISL0L GROUNTL

CORBRENOT JTATHA
CORRREOSYN DATEL
F7aBRGOO7 JUATHL
P eRRAOLO . BATSE
ErARRGO1E AT
FPaRRGOL7OATHI
ErraRRGO@l AT
EYRREHORR . IAT S
FEARREOOT. AT
FRERRBOOY BATHL
FEARRGOLA L DATIL
FEIRRGOLY BATST
FEZREBOZF.DATEL
FEARREONRG HBATEL
FEHARRGOZ0OOATH
FEIRREOIZ AT
FEARRGOEL JOATL
H79RIGUT7 2. NAT L
M7SRRGLOL IATH
NPORRELOZ . UATHL
N7ORRELO7 AT L
N79RRGLO% . NATSE
DERBRBOGL TATS L
QRIRRBOOZ . BAT Y
NRZERGEOOG . DATSL

oty

Tatsl of 28 filosy LA

i

nloeks.

B

-
£

A BREG

MAY~ 1984

M 3y YE4

A4~ MEY 1984
FL-MAY-1984

31
&1

~MAY 1784
~MAY-1PB4

L-MAY 1984
1L-MAY-1984
Bh-MAY - LEEA

26

< 2y

MeYy-1984
SMAY - 1984

26 -MAY -1 P84

P
2he
2bH-
2T

MAY 1984
MAay- L1984
Moy 1984
MAY - 1984
May-1984

Lo SN LR

JUP- LR

- JUR LS

14-J

4

149

S JUN- 1984
SUN-1964
AN-1480
SJOAN-L19G0
AN-1BU

R NY,
20501
20LRE
20LRY
20127
2029
20130
CIRRL:!
1949
1958
2OTO4
20813
20328
ROLRS
RO LAD
RLLOR
14508
12138
13306
1
13616
13146
09 LA
098G
091a%

L

p )
L



e

i

FOABRAGOOZ AT
FOSBREQLL DAY
FoaRREOLL . DAY
MLIBRGOGAH TATEL
1TERGEEY DA T
JTERGOOE . 0aT

IREGAOR AT

M,
Hi1
B
HL
M

HLAERGOLZ AT

L RRGYAE, DAY
HILBRGOVER AT
TRRLOES AT

LR ERGOES DAY 81

LI RRGGES DAY

HLIRREGEGEY DAT

M1
Hi

H1

HilBRGLEE, hat

iR

ractary IRAGITIPITLICL . GROUND, LaBal ]

TRRGOLC.OAT

IRRGOLL AT

TRRGOPL . DATS
ITERGLOZ . 0atad
FLIBRGIEL CDAT
LRBRGLLY AT
L LERELAY CUAT§
PRERGLEE Lo
LERGLAL DT
LI ERGL A8 DAT S
TERGLSL DAY

TRERGORZ AT

N
o

d

1

T SUN- 1584
L JUN-1984
P JUN- 1964
Lo JUN- 1984
L2-AFR-1584
L2-AFR-1984
Lo-~AFR~1984
L AFR~1984
12 ARR-1984

L2-aPFR-1984
Pa-APR-19684
L2-aFR-1984
e L O N S
L2-~AFR~-1984
LE-AFR-1984
1Ta-AFR~19824
1a-AFR-1984
1T2-aPR-1584
L2-6FR-1784
L2-APR-1984

Ld—aFR-1984

12-APR-1984
La—afR-1984
L2-GFR-1984
LR2-aPR-1984
1a2-aFR-1982
La2=GPR-1984
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10v12
1oLy
108240
1oe2d
2OTAS
20049
204
2107

SEOY

LRI
SEIRG
BRTEL
At
RELEL
da¥Y

2aea



MIIRRGLEL OATS
HLLBRGLAZ  DATS

HLLBRGLEG. DaTi!
B LATE

HILBRELES
HILRROG2GO AT

ORIBRGOOS . DAT S
OBR2RRGOGLA.D&ETY ]

Q8E2BRRGEO20 . DAT
OBZRRGOZ2,0ATS
OR2ERGLAZ ., LATS
OBEBRGGIS 0AT
HEZRREEB0A0 DAT
OREIBRG0LL . DATS
EIRRGLCGa, AT
ORDERGLCGEH . UAT S

QEBBRRGL0G. UATEL

DEERRGLLO . BAaT e

RELA0 . AT
QUERRGLAZ  DOTs 1
DEZBREZIS6. AT

DEIBFREZLP . UABTE L

RN

087 R

DREnkg

BHIBKGEAZ, AT

OGRPZRRGIGEG AT
DUIRREAEEONT S
OEZERGEZLDATE I

QEZBRGE?T AT E
DED2BREIRL OAT S
CRIBRGIYL AT

RGE73 AT
GR7PHLOATED
GEIRRG258 AT 6
ORIBREZSO AT

GRed. naYed
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12-arf-

14
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Filess 276 bloohkas.
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$OSET DEF O DRIGLOL GROUND LAREZ]

Hirectory DRAATLPIBELIGL.OROUND . LARE2]

HELBEEOOY, DAT
MELBERGOLO AT
PLLERGEOEY (DAT

HLTRRGOAD DAY

HITBRGGZ72 . DAT§:
HiLTBREOTE . 0ATS
MLLIBRGOSY (06T
MELERGOY L T

OuL ATy

RO R

RO2RRGOD4 DAY
RSQERGEOSE . UATY

MIPRREOEA, AT

WESRRGIOE. AT

MLGRREGLLL . DATY

FESBREDIAS JOAT

Total of 15 i

4;~

less

14

BrLock s

Bl 984

B ] R4

fo dLEp
o SN

U

ey

D4 FE R
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(el PR 4

AR
1904
1984
1984
1964
1eda

1784

Q9028
%Ry
1Gia2

LOLGE
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BoOBET DEF

N

DRPAGLOGLOGROUND BRIVY

Directory URALIDFIELGL GROUND. BRIVR]

SURERGL DATES

SURERGR HATHS

Total of 2 files:

"y

mlooks .

24 -NOV-1981
i

27 MOV 19
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$OEET ONEF O DPARLOL L ERAUNT BRI

Wi rootore DRAAICPIBLOL CGROUND, GRIE0]

FLMEHERGE AT FLMARERGI . DAT 6

SCREAGT JNATE3

SUORERGS NATES

155

FLHAEERGL . DATES

SORERGE  DATS

FloMup
HBORER(

3.

Y

S

SRGE L DAT S

ad

&



e
vt

EELOL CORDUND . BRIEL]

golors DRAGTEPISLOL CERDUND SRIAL]

FLMINERGL, OaTs s &

FLMISUEGL JDaTi LY N KSR
FLMIABRGI . DATEY & J-0UT-19801 G9Ing
FAM2SEREA.DAT 5 8 it

ERGAOZT L DaTih 2

SEEREOOXT L HATES &

CEGHOY JDAT R4 &
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tirechory

BERGGOL 0Tl

GERGOON AT
DERGOLE AT

RERGGLY? 0T

(1S

R

HERGOAX,

=

MEFZ o

L AT

AL DIsTE

ado HaY e}

SHATE

YHI AT
SeaTil
HF AT

SONT R

R GGAY

P
DRGGTE

AT

ST

-

EREGT S
RGBT
BERBOYO
RGO DT

RGOE S DAT

LTS

CREORE

P TaT

ECTS

TREELOL

HRASTEP3R

ERGORGDAT Y

WaTsi
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