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1 INTRODUCTION

i i <
1 4

of u‘@ of the Labrador

“cohtinental shdlf faced the offehore drilling tndustry vith the, urniquel

environiméntal hazard of idebergs. Since the sinking o che,nun_ig “in

1912 conaiderable informition aboit generdl' leiberg behiviour ha

collectgg by, forexample, the Marion -Expeddtion (sm:h; 1931) and s

subsequently,  the Internstional Ice Patral ('M\lt:ny, 1969) The ob='

jec:tves of these studles vete, hovaver, to prﬂuct !hlpping and. the e B
e resills ate generally !ynaptic aid ot designed to prnvide the :uu- :

x af LceIsErg behaviour nemnarx fnr safe’ drilltng ‘and productiun ‘opera:

tions ia luhetg lnvasr.ed vaters, The nnn:ideub].g work undu ken, to
B £1i1 ‘this gap- T !ummarized hy Bruneau (1973)

‘ploréd by Bronesu and Dempstex (1912). From the ‘alternatiy

1nduury "has - opted to tov smaller bet 5 iers wenther permits m o wse U e

; dyﬂaﬂimlly posiciuned drulshtpl, which can ledve and re:

ter-a, drﬂI— &

" ole ‘éhen threatened by & berg’ (Mnslie, 1974).

‘The_Jead tine required

: 3
i 4 .. ko vécate

hole 15 of cha ordet of 2 hours’ and ‘depends on ("tlﬁ ‘stage of: .

Sl m drilling ptoxrnm.‘ Both strategies Tequire a means to 1dent1fy als
dunger us 1caber; with sufficient lead titie’ to Adnpt a defgnslve action.

—



fnn\o( an/dceberg 1.,
An 1cebe¥y can be consldired a solid nbja:l. whou Shipe and ortintation

_are not c'ummz,» ‘soving at the lnterface of fvo Flulds each vith higily

complex and interrelated velocity felds, Also, an mmg tag mass. AR

t lo:‘lon, I'hich m turn

_Therefore, m £oture “drife depends-on. its p

dependl on the history of vind and current forcu }: has -xvertmad.

‘well s’ the presest and future values. for. the sask’ forcea. The response. ¢
L | oo & g

of 'in dceberg,to sdvirommental factors follows the lawi of £luld dynamics |

- R bl ot s 5 g
and nhmge; with the changing - shape and’ ori-nn:iim of the dcebergt T
cnn-ideu.n; the, cqmplexily of ‘the dynasitcs of the s tustion
surprising that m-ua- of der.nilzd lcab‘lfg t (Smith, 1931), (Murr

©1969), (Bruneau and Degpster, 1972), have ied éily ca ‘eaitLous m:e—‘

“ments about general iceberg behaviour .~ The' detstled mr: ot m; 1ceber;

1-, therefore, unique to that 1nbetg,aml th. mromul cmdl:ionj -

1a vhich. it.-xl.-u{lrunun.‘lﬂl). ST Cody 03 S

e study of det L,lad siabar’s drife 4 being epproached by -

various anuzlumn £ron lhtee nint! of vieu: !hpoudcll mu \

dynamics, (S-l:h, 1!76‘{ n’.utiul coﬂdlthﬂ vlth past ddf: (A!.nllle,

“1974), (Dempster, 1976y, .ul' atistical with JASs

f-:tnn (Soulis, 1974) . The ﬂ.nll wlut!nn of the drift nodelling problem

prubahly tes. 4n the of the three achés 51

!lltﬂn nchiquu ior !I|e abazrved beh-viour of a pnr:icmr 1cebe:'g 7

euﬂ"tul bauu-a of a driﬁ: pattern 1ty yet 3




‘bers drtee m’m n\e driving

ol 45 epmm und avpﬁud




: cgamfer f;mc:luns whféh relnte wind uud current o fcebe




OF ‘curripS an  wind velncity by, the fallmdng equatiun. < -

i ik N L o
A Bb(t) =1+ Pe( =t )‘ Q!(:-: ) oy
. i
! 2 ‘estimated lceberg ‘velocity .: timele

b -

gy nnnetm\: vecmx' -t

= curzenc vectot :tnnsfnmatlon mtrlx ey t R

Equatiun (1) s Jilustrated 1n F.lgnge 1. " Observed’iceberg ..

‘equas

Tk TR H S

Tyl "21 Pa Joy (e







' values ‘of :he parumetetaA 1n aquatiﬂn (z) uhich glve "hn best as:mmu

of b aml by the components, of observed xcebe:g velncity By,

Ir. is neces;nry r.herefore to defln a o
8cal,

gives the least s

data.’ In vector




the lma: poss].ble

The valnes Bf :» and- ty

= ele\nenr.s for x,. )’, and - Q‘

1 NZ ;
nta: ¢ ’:‘1 €ytain

e condicinn u et 1£ ): gz aid, £ Jels are 'evaiu‘ced b A
L T S = il

unlng Equm )- and- (35) zenpecuvqy,




4.7 " DATA'COLLEGTTON
The daca used in this study were collected: durtnga major

111‘ the aummary of 1972 vd Snglek,

Labrddor (sea Flgure 2) by the Faculty “of Ehgineaxi g and Applied Sc—
{eace of Memorial Dniversity of Newfmmdlamd. ' o o ‘
LIPS T dgnus of ‘the’ axpedition’ are gtven By Allen (1972)

l)emps:er et’al (1973) sumarize the study as’follous:

! &
"lnabetga vere tracked, u!i.ng'}r{:!!' 11\51:&1151:1 in a ah

station at Saglek, Labrador; while the CSS. ‘“Dawson" pxnvided
! 'by. the -Bedford Institute, together witl , the Canadian ‘Arme
" services, Maritime Command, collegted ouunngraphical Aml
. meteorological data in the vicinity.. A total of one hundred
and ten' icebérgs weré. tracked, some\for several days. and
! ' others' for only several hours. In aiditiony the seientific
party ‘aboard the "Dawson" obtained extensive ‘data on directly
measured currents in the area, salinity, temperature and depth
- profiles and also undervater shapes of licebergs. This latter
data was collected by acoustically profiling. icebergs in the
vertical direction from stations located around each iceberg.:
* Maritime Command flew an Argus aircraft over the area to make
& large scale infra~red study of -the ocean surface, and sleo
.t take stereo photographa . of the above water portion of -
selected xceberga.'
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