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NAVIGATION AND POSITION RECORDING TO AVOID
OIL/GAS SEABED OBSTRUCTIONS

INTRODUCTION

This paper deals with a problem peculiar to the fishing industry,
the avoidance of seabed obstructions. These are not regarded as navigational
hazards by shipping interests though these interests are of course concerncd
with the proper reporting and marking of surface obstructions. The Scottish
fishing industry has encountered a particular and related problem in this
respect, the existence of free floating marker buoys which have broken adrift
froﬁ their moorings. These surface hazards however are capable of being
marked, illuminated and fitted wiﬁh radar reflectors and thercefore the normal
good practices of seamen should take care of this problem. Seabed obstructions
on the other hand are of course not visible and difficult to mark with buoys
in deep water. A vessel towing fishing gear on the seabed must utilise the
most uﬁ to date navigational equipment available in order to constantly
monitor his position relative to the reported position of obstructions. In
addition_an adequate and frequently updated reporting system must be offered

by the oil/gas industry.

_This paper can of course only deal with the avoidance of established
iobstructions such as production wellheads or suspended wellheads and pipelines.
The problem of uncharted o0il related debris is quite a separate one and only
capable of Bging solved through better housekeeping by o0il industry coperators

and an adequate compensation scheme for the fisherman.



FISHING METHCDS AND PARTICULAR PROBLEMS .

Bottom.trawling and Danish seining are-the two:fishing methods most
directly affected by this problem. In one case a bagkof netfing is dragged
across the seabed at speedé of up to & knots. Typically the catchment spread‘
of this.gear would be up to a maximum of about 70 metres between the otter
boards or spreading devices. Thisvgcar is of course in close contact with
the seabed. The Danish seine on the other'hand consists of encircling ropes
laid on tﬁe seabed and encompaésing an area up to one mile ip diameter, these are
attached to the vessel at one end and to a netting bag at the other. The
ropes are dragged across the seabed until the circle is closed and the fish
shepherded into the net. 'The latter is then dragged towards the vessel,

Clearly both these .fishing gears are very vulnerable to seabed obstructions.
Some wellhead ~ structures ére répértedly 5 metres in height. _Fishermen have
.traditionally contended with natural obstacles in the form of boulders or

rocky ground by navigating'around these usually well documented obstructions,

in the past by the use of the echo sounder and direction finder and more .

recently by the use of hyperbolic navigaticn systems.
N . .

The ncarest corollary to the problem of suspended wellheads and
pipelinés are the numerous wrecks, mainly the debris of two wars strewn
around the coastal sea areas of Western Europe. The positions of these are ,
however well documented and their numbers are not significant in the offshore
areas. Again, these are established hazards long familiar to the fisherman
and accepted as inevitablg. However the oil/gas industry seabed fixtures haye
proliferated rapidly over a very short space of time and in ad@ition the
situation changes almost day by day. As previously mentioned serious
problems have arisen when attempts have been madec to maintain buoys over
wellheads in the exposed Northern banks of the Noairth Sea, not the least of

which is the previously mentioned hazard of frec drifting buoys.



Reporting Systems

In 1975 the apparently conflicting oil/gas and flshlng 1ndustry
lntcrests in the U.K. were brought together in the form of the Fisheries
and Offshore Consultative Group. This forum was established by the
Dep;rtment of Agriculture and Fisheries for Scotland. Discussions ranged
across the conflicting interests and general agreement was reached on the
main topics of supply of information on obstructions and of compensation to
fishermen and/or oil companies for damage caused. It was clear that neither

side had really appreciated the probléms of 'the other. For the sake of this

* paper the main conclusion reached was that the Department of Agriculturé.and

S

Fisheries in Scotland and the Ministry in London should arrange to provide
the fishing industry with an obstruction position service. The Department
chose to publish a weckly bulletin and to distribute it'directly to fishing
companies, fish salesmen and harbour authorities, undoubtedly the most

direct route. The Ministry on the other hand followed the more traditional
process of supplying the information to the Admiralty who include it.in their
weekly Notices fo Marincrs.. This however must, of necessity, reach only a

small section of this wide ranging fishing industry.

The.hydrocarbons industry ﬁrovides this information in the form of

'lhtitudés and lonéitudes and of course fishermen in {he North Sea now almost

exclusively refer to positions by Decca coordinates and, as in the great

" ‘metric versus imperial changeover process, will inevitably alter the

information to the familiar form. Thus there can be no doubt that iritiaily
much of the information was either igﬁofcd or wrongly plotted. In the case
of -permancnt obstructions such as surface structures, these are noted in |
Notices to Mariners and in the normal way plotted on Admiralty. and special

fishing~charts. However quite a different requirement is the need to’ provide

: fishermen with immediate information on knéwn subsurface obstructions. The
. only quick and effective method is to provide this information in the form of

‘lists of Decca coordinates and to update these as frequently as they are

altered. At the same time charts produced specifically for fishermen must be

updated.



The White Fish Authority Service

The Authority, represented on the discussion groups as a
producer of fishing charts, was in a position technically to offer a service

which would convert the information received quickly into a form immediately

understandable by fishermen, For the past few years the Authority has

operated the Kingfisher Automated Cartography System (KACS) for the production
of its series of Kingfisher charts. These charts have in fact been in

existence for over a decade now but prior to‘1972 were produced by manual
cartography methods. Since then new master charts have been produced from
information fed into a computer data bank and electronically plotted, thus
greatly expediting production. The range covers all the .sea areas around the '
British Isles and Iceland, the Norwegian Coast and Barents Sea and also large
parts of Eastern Canadian seca arcas. These charts are produced at a scale

much greater than equivalent Hydrographic Office charts of offshore arecas,
typically 1:100.000. They inélude information on seabed obstructions as well as
augmenting existing information 6n sca bottom composition by the inclusion of
fishermens! observations onArougﬁ ground ctc. Apart from information on wrecks
vhich is supplied by the Hydrographic Office, the positions of 'fastencrs' as

they are known to trawlermen have been provided by Captains of fishing vessels.

Nearly all the nreasﬂcharted are within the Decca Navigator system
coverage. A few are within Loran C coverage and several use as their
obstruction references radar bearings and distances of headlands, islands,
and so on. Of course the létter may be used in conjunction with direction .
+ finders where conveniently pléccd becacons are available. The sea .areas
presently being utilised for oil or gas exploration aré however all well

covered by Becca. Nevertheless future areas may require Loran refererces

or cven becarings and distances. Regardless of the presentation, the

| Authority's KAC System can, within hours, producc information in the desired
format for the Department. to circulat9 as printed lists of coordinates and

at the same time provide this information for the immediate correction of the.
bank of master charts held in Hull. In addition every two weeks the Fishing
News journal publishes lists of newly repdrted underwater obstructicns
provided by the WFA charts serv}ce. Inclﬁded in these lists are the positions

of suspended wellheads and other 0il/gas industry obstructions.
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' Many fishing vessecls are equipped with track plotters to be used in
conjunction with either the Decca or Loran C ‘systems. Thé desidh of these
plotters dictates that the two lanes or lines of position>uscd.to establish
the vessel's location are shown on the plotter chart at right angles fo‘éach
other. This of qouréc means that, as the lanes may reallyviﬁtersect at an
acute angle, the plotter chart is in many cases géossly distorted and the
vessel's track and features on the char? are presented in a falséAmanné}, not
true geographically. Nevertheless this system chilitateS the eaéy repeating
of tows even in areas strewn with obstructions. Two years ago the‘Authority
decided to offer.an additional service which could be conveniently provided by

. its computerised cartography facility.

Information taken directly from rolls of track plotter paper was
produced in the form of track plotter books, each page di;playing on plotter
paper the accumulated information on trawling tracks and obstructions in a
given area. Each sheet is detachable and designed to be placed in the plotﬁer

to replace the blank roll normally used.

Information displayed on fishing charts is presented in the form
most easily used by busy fishing skippers. Fishermen report obstructions
whiéh they have found to WFA, in uncorrected Decca coordinates. They do not
have the time and indeed, do not really require to correct the readings to
establish a geographically correct position. All their plotting is relative

‘ to similar uncorrected references over relatively small individual sea arcas.

‘ Therefore when the Kingfisher service converts latitude and longitude .
iinformation into Decca coordinates the fixed errors for that arca are applied
so that the opcrdtor réceives readings as clocse as possib]e to those which

would appear on his decometers with the ship positioned over a given obstruction.

Similarly the positions of all seabed obstructions with the
exception of pipelines arc plotted on latticed Kingfisher charts in this
manner. Therefore their true geographfc positions w&ll differ slightly
from those indicated by the chart margins. In the case of pipelines it is
necessary to piot these in a geographically correct manner because these
normally cross many miles of éea bottom and eventually locate with a fixed
point dn the coast. Therefore distortions would otherwise arise due to the

variation in the fixed errors across charts.



In places where pipelines emerge from the sea bottom and in the
casc of suspended wellheads, these may be observed by.the use of sonar.
Indced; the use of the Decca or Loran system to locate the obstruction and
the subseguent use of sona% to navigate accu;ately in close proximity is
practised increasingly by fishing vessels. The lower priced short range
sonars are normally purchased for this use as opposed tbvthe longer range
sets used for fishing pélagic shoals of fish., Fishermen have recently asked
the oil/gas induétry to consider making the wellhead structures more sonically
reflective. This procedure must be regarded as the cnly effective way of
fishing within the safety margin dictated by the accuraéy of the navigation
system used. Five hundred metres is generally regarded as a safe daylight .
margin for North Sea navigation with.Decca although during the hours of

darkness this can be unreliable when even lane slip can occur. -

H. MCDiarmido

N.B. There are about half a dozen overhead projector transparencies
suitable for this paper.



uspended well head

g |

Py

e i
S TE I
A7 '

s

{2 Karsps o
fie r:‘\‘\_\\a L TR N e T e—
N T T e e

T A an ~




Lol
Fore g
i

£

¢




- /////////7/*////////////7' -

s@3






. . - ;
. Y27 OF Ty 41X U &Y TFE O Y D Y OEY A Y2 M
N E l\«! -4 .L.{ NS T 5oy oA B i Ei

"y i e . - S et T T T T e = S :-';'.:j‘j'.'.;j.:l'ﬂrw;_:
. 3-"4.»~—~v'-*r‘r—‘r—f AR S| e s ot sy SR Sl Wl e o o T

+
S
Sumbo‘S\ Q
. . Holm{62), LN Sumbo
. ) s Y GpFUAWRG. 20 sec.

. ) . . +e,‘g 30811161717 M.R2 B2 ;

L
AW - e

'k * Fleserns
Munk(\’%n)f}:u (i)




R

Ao
;}

: 4 3

R

e A e ey e

sin oo :
é Y] g}

LAastnERNYS

2
@qu\ NO 2

!

\

‘ ...... L

—— m .

®
()
‘f\worﬂ

3

o)

14

INNER HOLE
FLSTNG TOS CLEAK OF OBLTRUCTLONS FOl¢ 4REA Noe 3
lio, 1

Fres J 17.90 D 64,00 tow Fortherly along J 17.50 until
D £5.10, alter course, towx Easterly along D 65,140 until
J 18.75, alter course South Westerl

course Westerly, tow along D €4,.00 tn start,

Obstructions No. 8 - 132 - 135 - 124 = 44 - 10

Y until J 18,75, alter

SO

DE CCA T

i7

ACK PLOT

S {""’“3-

<3}

&

' Nﬂ;
Gz

A

PURPILE

TN

{

¢



e <R A

LSRN

LEEP Y S

FERPeS

73° 66" 50" ~40° 10° 20° 1 s I 297
’1!1 SO e 12 e N iy ey T T R B e T T WSt S0 S = W ;-ﬁ»rw‘t—i TR T { I T 0 B L SO ‘4 L= e 3=y ,;J——E’:::‘,J»ili M A‘:IJ"“‘ J—UDLI_T/I
‘ PCharies Fouland LNy i
S saxISob’nd”’/ }J 1;3‘,’-{2, : 4l
) \\\M . S Al ‘::
: Yoy Py KE(Lj178-4 S ; :/""U_ﬁ H!
o ~—=t .__.1——&....\ f . -
no KewT4l Q) D |
i 2 - . s 1 c Fopel i
ml ’ Tl . KE(L176-4 oulh Caps '!
O L. svnzasnc:u il
; % IR
0 ) |
- W KE(L)IT5- 4,// //{ p / -"
. 1 oS KE(L) 17245 |
',7; E’.\ b F ,}Beul - 7“
J 0y // // 1 AKE(L)173-6 i
i = KE(L)174-4 é / ; I
: ~
r 2 "IKE(L)172-6 J
"."\\ g GREENLAND KE(L)172-4 1
i v
* L'ﬁ 1\/;{:; Jan Mayen | »~4
- = £z - i
51 Ej .(L‘\\j‘b\ T 100
o _ [\>~° KE(L)1EI~3 /,4,@(\. 1
i x & 3 Cape Kanin SJ\‘ ;_'
ﬁ } o —\S\ Lo!otcnlllf»-f! g ) . ;
T R ¥ A3 i
o > - Davis Zr( : {L)167-5 ' __I
ol - Exx-? 9N ~KW(L6T-Tf g
i Ky oA rai ° V66?7 ! z : i
. YR sean coe Y(\r«/" Ry ‘wh L KWIL)I6T-4 ‘5 ”
' h L WIL)55- At
[ h 7s 7{ KW WS L L:T“& ICELANDE?Z / KW(L)165-4 5
54 Il iaarss 24 -~ ] b
Lok { K\‘V(L)iﬁB-?ng L I KW(L)164 -4 K
e g Loy ;700 100, 1 KWING2 4 Kw‘sn aj
L KW(L)163 = 6Ll /0 L, oL
y r FPNTIRT o ////_/‘/‘j b
S I KW(LES-WLNE 4t 5 L
N &'—""*""1, A s = r" 0 Shetlands :
bO'H & Vead s’)r"}/' ) 'KW(L“SO 18 ‘KZ/::[ KWUiC25 // ‘ VZL/‘:M 3 ‘-3 I 65°
T el i ;_J' 71 Capes Farowsl} KW(L)159 5! o kney ‘5,.. . ™ 'T- N
}f oy ixwu)ass-se KVe(150-5 ] o ZL’,&’; N (‘P' 1
T N x . Rocaal ;i/’// v t”\ 7‘_ P I
q y KW(L)157-5 'r 2z \/ . - |
I'J: \\ . KwW{L)i58 5 f‘7 ( Norith Ses T
H ,“ — {
¥ e e ) ]
b ,/' L KWL 183 =17 mﬂ"” -
,;; i KV/(Q!53'5 , L
Y ) IKWI(L152-17 KWL52 5 ’_/J ; 15
i, < it
g % JKW(LMS:-W W , 1
50t el Cawlence ‘(s » aned Hr50°
- ;-\"nswrou-.ou\omxw(uug 168 W O L'{
. -r// "ZJ« " g /% - e #
” Vs ku... LAW(L)HJ-H /// KWI(L)147-14 by FRANCE it
L ~ Nalliion } .? o
™ ¥ t +
o C;/" ,‘-—-xwum4-n p
~ OVA 4 H '
= SCOTIA ol
e —
, 2 ) SPAIN - -
X3 {{. A T e A T e T R R B e BT e T e R R I R R e T T e e e T e B Sl B e By R B TS TR 1—;;;1
10* €0 £0° 40° 30 20° 10° o 1ee 20° 36° 4o
. |
L } 7, .~ A 1 ’
™y A TeYN e Vel .
IO s DISTANT WATER: LORAN (C)
3 o——
!f“e_ "”’):{— L . . — o~ ~
e d s i S Areas unshaded denote ! in preparation ‘ i \.? '7'
T S WENETRER 3+ 9% .- ~~- o :

o




LR SRR —

.(%“ /f///'u1/// ‘, . / ) ‘4
| // ) /?//%4 ), ///// : ”//// %

/ :&\/://;“//{g’; \n.rfl 1 % VL'“ ’\? O
=
/1 /
[;

? ﬂ;/// 7 7/// )
5.;;: . [y// /i // //}J ,| e I

I'.‘

., .»\i": ’i ..... ;‘/‘?(:.;/"/I}:\) % ((/ :
1 »~K\.'11517l>["f/}',//'?::".“‘ﬁ§ Al S ‘ - ’ ///
E o7 I F/ // fg/ /ylﬁb;\f‘ 7 /,,- ,///
£

’. / ‘
B/
1
{

7
,/4’, 74
/4///
b //,//f//// /////

H * // u\ig/

| -‘—K\Ib(}/)? 3
o’
- N / »7‘4

e
LY

/,//

[14 F‘_L;

QE/\% poot ~j —— (’/F b ;P; 5”/
%] [ e LI ‘r <
‘ / /, . / ;‘:V" o
‘:,\Lff/\y R A s Ly I
° J\/"'// 2 ;// L

ﬂﬁﬁ\w\
BN BELGIUM

T PR T"-‘E'\ '
50< e S wao- KE 150-1
z 17w "';“:\ %H 1]5d 11 o A ._.5_///“14

53;*

5o

f . ) sAll chartsin this section
i &3 M Tatthced vath De ccachms

o
SR G D SRS SNt S M A DB St ono WS SV SRS

‘4 YA A
57 27 A 4 FRAN
N Kesa :]K\m:vf" “\”,‘3 : (7“’“’ ct
wben oI e RS
4 K\’Vﬂ«‘li\;ﬁﬁ 159 Index of .
- cg}, Ve KINGFISHER CHARTS

137 5° o* 5° 10°
S o I un B o6 B U D3NS Qb 1. b Aok s o el B e lj_b.l\]_!_l.x Ll U0 Jug Bt Jub s g I t 56 e Yo Bl 05 B 0 508 S0 100 o s 0 100 o B 'J‘LT—; 6 SO g IJJ g Wb 1&,_‘{1’:
[_7 ( 4
T A A, )
Eﬁ'f//,/}////&,//// L "//////’ ’/ . : ~ 7z i & .
3 (,{(.ﬁ,//,/-/’,,»//,,»/ f // / / ,/////“;/’t &~ .
B N y,{/// W2 NS4 , v / L \9 AL od
/,’ 210 ‘é
| 5 V I // X |
//f;‘//// / //, 72 / /// / // .
14 7 ‘ NI V! 15101 / er UD sy b 017

H-50"

H-43°

A5

B D S GO Q0 e IO S At S A S Jlexx}!DJ)\xiq;lxl”rr11xllylxrrlvr.IJL.11,—71

10° 5° . 5°

Cishher HOME WATERS

v .“S All charts in this section latticed with Decca chains
Shaded areas show charts on sale

}l}lib*i_]!“

10

=

<

A
it




;':i{-} =i | | o~
c/g';»:\zr—,’;ﬂlON .E‘)H[I(:‘.T ) 05/()4,//2 ) ‘ n <._,__ -
LAT. LONG . © LANES OR "ELAYS ~
' 6C. R 6 6 . 6C-P
. 61,4836 1.4239 A8, R0 G30.73 0 £S0.74 . . .. o«
61,4689 1,553 A7 .65 0 G3i.76 ESL_OF L
61,4103 1.7144 ~ A15,85 G330 .64 Fol .0y i
= 61,4072 1.7475 CATS 62 G30.61% F60 .96 ) <
. 61,6036 . 1.5425 A16.75 G30.7%5  £556_33 D R
61.3906 1.73547 A15 43 G30.59 F61,29 . -
613017 1.5283 - A1AL16 630,69 F57.53% - Lot
01,3614 1.5844 A5 .83 630,65 FS8 .87 L
61,3683 1.5%%4 o MAS 64 G30,63 F59.°78 o
61,2775 1.13214 A7 .24 . . G30.76 . £50.91 '
61,2742 1.5919 A1[A-1¢1 G30_.635 E()?.,-S(' R . ~
61.1783 1.7¢50 A12.03 Faz. 70 F70.64 . 2
_ 61.1086 1.20L56 A13 .48 G310.26 ret1.37
, ' 61,1669 1.0589 A4 01 630,60 F55.00 R
. _ 61.0483 1.6614 A1 .26 Fe7.37  pr2.02 . (
01,0908 1.2592 £13 34 G30.23  F61.42 L
61,0308 1.7425 A10. 07 Fab.7T0 - §76.26 S
C 61,0272 1.3633 AT, 69 . F47.61 EOT .34 o
61.4736G 1.5567 - A17 .80 G30.76 - £54 .15 : .
61.3908 1.543% A16.54  G30.7¢2 E56.81 - '
0.0000 0.0¢00 - A22.45 C38.10 H63.03 o e
0.0000 0.0600 - AZ2.15 €33.19 - 63,03 Lo =
01.3089 1.2450 AY7.03 630,75 . £52.60 U
0.0000 C0.0G00 - A2?2.15 - C38.10 - - H63.03 3 P
61.1081 1.3378 CAT3w G30.,17 . £62.74 -
610861 1.3689 AI2.67 G30.00 R
61,0647 1.7369% A10 .87 - F47 06 - F74 .61 . . o=
) 61,6669 1.3r/83 0 A22.21 G39.35 pr3.76 o
- 61.5%872 1.2300 - -, p21.85 - G30.43 - p74. 00 o
‘ , 61.6058 1.2950. A1 .76 630,40 n73.76 -
T 59,7256 1.5578 A 0.03 DAL .33 464 .10 _ e
59 . 7489 - 1.5750 - A 0,01 - DLS.56 . H6Z.58 R
59.5¢53  1.3939 £ 0.57 P32.70 N77.69
59,5497 “4.5319 A-0,5% - D3L,T71 . - HTB 97 - S
59.5286 1.52644 - A 0.6 . Dp3%.54 _ 150.97 . O
9.5167  1.4175 A Q.62 D32.31 H79.11 o
59.5028 - 1.5431 & 075 p32.12. - 153.58 B
S 59,5750 . . 1.5436 | AO_&1T D37 HPT6.96
59,6217 -1.5025 - R D23 D35.67 H71.71 - S el
C 59,4858 01,5304 A 0,84 . D31.13 . 155,00 N
59,4331 . 0.7669 .. .. A 0.73.. C3v,81 HOG . 81 e
59.1233 15067 A 631 R4S, 86 160,51 R N,
60,9258 1.2458 _ K10 _ae F47.19. °  E68.20
60,801 L1.4603 -k R.89 . FLN.8D F76.93% . S -
GO RYEL  1.4294 A9 852 F4A 3L 7L 45 o
60 9248 1.4203 A 9 07 Fan, 66 F72.90
0. 8614 - 1.51553 A R AS F45 .66 78,37
N ahan ki

L2 aln 7 R VAV e 3 c71 S4




