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Abstract

A new South Georgia Bathymetric Dataset (SGDB) was compiled from a variety of
primary sources including multi-beam swath bathymetry. Sea floor area (km? <500 m
depth) within CCAMLR Subarea 48.3 was calculated using this new dataset. Total sea
floor area within the region closely matched existing estimates derived from nautical
charts (and single-point sounding data). However, the reliability of existing sea floor area
estimates was found to vary spatially and between different depth strata. The new dataset
is considered the most accurate and reliable currently available and should be used for
future assessments and for assisting with the stratification of surveys.

Résumé

Un nouveau jeu de données bathymétriques sur la Géorgie du Sud (SGDB, pour South
Georgia Bathymetric Dataset) a été compilé a partir de diverses sources dont la bathymétrie
multifaisceaux. Ce nouveau jeu de données a permis de calculer la surface de fond marin
(km?2 <500 m de profondeur) de la sous-zone 48.3 de la CCAMLR. La surface totale de fond
marin dans la région correspond de pres aux estimations actuelles dérivées des cartes
nautiques (et de données de sondage en un seul point). Il a toutefois été constaté que la
fiabilité des estimations actuelles de la surface de fond marin variait spatialement et en
fonction des strates de profondeur. Le nouveau jeu de données est considéré comme le
plus exact et le plus fiable qui soit disponible actuellement et il devrait étre utilisé dans les
prochaines évaluations et pour faciliter la stratification des campagnes d’évaluation.

Pesrome

Ha ocHOBaHMM pa3lIMYHBIX MEPBOMCTOYHHMKOB, BKJIIOYas OaTMMETPUYECKUE JIaHHbIC
IIMPOKOIIOJIOCHOTO ~ MHOTOJIY4EBOTO ~ 3XOJIOTa, OBUI  COCTaBICH HOBBIM  HAOOp
Garumerpuueckux naHHbIX st FOxHoi T'eoprum (SGDB). Ilnomanbs mMopckoro gHa
(xm? Ha ry6unax <500 m) B nipenenax [Moapaiiona 48.3 AHTKOM 6bLia paccuntana
C HWCIIONIb30BaHWEM 3TOr0 HOBOTO Habopa jpaHHbIX. OOImas Miomajgb MOPCKOIO JHa B
IpeJiesIax 3TOro PErnOHa XOPOIIO COOTBETCTBYET CYIIECTBYIOIINM OLIEHKAM, OTyYCHHBIM
110 MOPCKHUM HaBHT'alIMOHHBIM KapTaM (1 JJaHHBIM OIHOTOUEYHOT0 30H1upoBanus ). OJHaKO
ObUTO0 OOHAPYKEHO, YTO HAIEKHOCTh CYLIECTBYIOIINX OLEHOK IUIONIaI MOPCKOTO JHA
MEHSIETCS B IPOCTPAHCTBE U MEXKAY Pa3IMYHBIMU FOpU30HTaMu TiyOuH. HoBbIl Habop
JAHHBIX CUUTAETCSA HAanOOJIee TOUHBIM 1 HAZICKHBIM U3 UMEIOIINXCS B HACTOALIECE BPEMS
U JIOJDKEH WCIIONB30BAThCS JUIsl Oy/IyIIMX OLEHOK M JUISl CONEHCTBHS IPU IPOBEACHUN
CTpaTH(UKAIIIH CHEMOK.

Resumen

Se compilé un nuevo conjunto de datos batimétricos de Georgia del Sur (SGDB) de varias
fuentes primarias incluido los datos de batimetria en fajas con sonares de multiples haces.
Se calcul el &rea de lecho marino (km? <500 m de profundidad) dentro de la Subérea 48.3
de la CCRVMA utilizando este nuevo conjunto de datos. El 4rea total de lecho marino
calculada para esta region fue muy similar a las estimaciones actuales derivadas de las
cartas de navegacion (y con los datos de ecosondas de un solo haz). Sin embargo, se
encontré que la fiabilidad de las estimaciones existentes del drea de lecho marino varia en
funcién del espacio y entre los distintos estratos de profundidad. Se considera que el nuevo
conjunto de datos actualmente disponible es el mas preciso y fiable y debiera ser utilizado
en las futuras evaluaciones y para facilitar la estratificacion de las prospecciones.
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Introduction

The area of sea floor within different depth strata
in the South Georgia and Shag Rocks (CCAMLR
Subarea 48.3) region has previously been calculated
from nautical charts (Everson and Campbell, 1990
and references therein). These data are used to scale-
up trawl survey derived, swept-area estimates of
density of mackerel icefish (Champsocephalus gun-
nari) in Subarea 48.3 for stock assessment purposes
(see CCAMLR Fishery Reports: www.ccamlr.org/
pu/e/e_pubs/fr/drt.htm) and to enable appropri-
ate trawl survey stratification. The nautical charts
used to obtain these estimates are known to be
unreliable, particularly for the areas to the south
of South Georgia, as they rely on limited sounding
data, with some dating from the 1920s.

Updated estimates of the sea floor in Subarea 48.3
have many benefits such as helping to provide more
refined biomass estimates of demersal fish species
from trawl surveys and to assist with the appro-
priate depth stratification of such surveys. A better
knowledge of the bathymetry of the South Georgia
and Shag Rocks shelf would also assist with the
development of fine-scale oceanographic models
of the shelf region, helping to inform on areas such
as egg and larval transport and distribution.

The advent of multibeam swath bathymetry
systems deployed from research vessels has made
it possible to collect high-resolution bathymetric
data more quickly and cost effectively. This has
led to the recent development by British Antarctic
Survey (BAS) of the South Georgia Bathymetric
Dataset (SGBD). The SGBD is a high-resolution
gridded raster sampled at 150 m resolution with a
geographical extent stretching between 34-44°W
and 53-56°S.

This paper uses the SGDB to calculate seabed
areas within 50 m depth strata for the South Georgia
and Shag Rocks region. The new data are compared
with estimates of seabed area derived from nauti-
cal charts by Everson and Campbell (1990).

Materials and methods

Several bathymetric data sources were used to
compile the new SGBD grid. The primary data-
set was high-resolution multibeam swath bathy-
metry obtained from research vessels. Secondary,
single-beam echosounder data were obtained from
a range of ‘ships of opportunity’, including fish-
ing and research vessels, whilst tertiary data were
derived from digitised hydrographic charts. Finally,
in some areas GEBCO data (GEBCO, 2003) were
used to supplement the dataset. These data were
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only used in the northeast of the region where the
single-beam coverage is poor and the GEBCO data
match well with the other inputs. Figure 1 identi-
fies the coverage of relevant data sources. A nested
hierarchy was used for the data with more accurate
datasets given priority over poorer-quality data. A
detailed description of data collection is provided
in Fretwell et al. (2009).

Data processing

The various datasets were then brought into a
GIS with the swath as a raster dataset sampled at
% of a degree and the other data as point files. The
swath data were further cleaned for spikes using
slope analysis. All data were then re-sampled to
150 m (approximately % of a degree) and converted
to points to ensure equal weighting of datasets. The
TOPOGRID function in ArcGis was used to convert
the final input data to one continuous grid with
a cell size of 150 m. The resulting grid (Figure 2)
is available as an ArcGis shapefile in LLC projec-
tion, or as an xyz ASCI file with latitude/longitude
coordinates. Both grids are available to download
from www.antarctica.ac.uk/bas_research/data/
online_resources/sgbd/.

Data analysis

Revised sea floor area estimates within 50 m
depth strata were calculated from the SGDB for
the depths 0-500 m within 1° x 0.5° grid squares
(Figure 3) for the South Georgia and Shag Rocks
shelf regions. Data were compared with sea floor
area estimates for the corresponding grid squares
estimated from nautical charts by Everson and
Campbell (1990).

Results

Seabed areas for 1° x 0.5° grid squares calcu-
lated from the new SGBD are shown at 50 m depth
intervals (to 500 m) in Table 1. Total area of sea floor
between 0-500 m at South Georgia and Shag Rocks
(Subarea 48.3) was calculated at 44 018 km?. Data
were compared with estimates of sea floor area
obtained from nautical charts (Table 2) from which
total sea floor area (<500 m depth) was calculated
as 42 311 km?. For the older dataset, data were not
available at 50 m depth intervals in the 250-500 m
range but were pooled. The table indicates that
overall there is good agreement between sea floor
area estimates obtained from the two datasets. The
best agreement was for grid squares to the north
of South Georgia and predictably was better when
sea floor area (<500 m depth) within a grid was
large (Table 3). Agreement between the old and
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new datasets was worst between the estimates of
sea floor area in the 100-150 and 250-500 m strata.
There were few consistent spatial or depth trends
in the discrepancies observed between the old and
new area estimates. However, in regions where
nautical charts were based on limited sounding
data, discrepancies tended to be greater (i.e. to the
southeast of South Georgia — grid squares 24-27)
and in grids that contained only small areas of
shelf area (<500 m depth — grid squares 1, 17, 23
and 27).

Discussion and conclusion

The SGDB represents the most accurate infor-
mation on the bathymetry of the South Georgia
region currently available. Sea floor area estimates
derived from this dataset are likely to be more accu-
rate than those previously obtained from nautical
chart data. In regions where single-point sound-
ing data were abundant there was good agree-
ment between the datasets but greater discrepancy
exists where sounding data were limited. Although
there was good agreement between the datasets
with respect to total sea floor (<500 m) area in the
South Georgia region, there was some discrepancy
between seabed areas within different depth strata.
The new data will assist with the design and devel-
opment of appropriate stratified trawl surveys,
enabling the most appropriate depth stratification
and distribution of survey effort to be made. The
new high-resolution dataset has recently been used
to identify the glacial origin of many banks and
ridges on the South Georgia shelf (Graham et al.,

2008). It should therefore now be possible to iden-
tify different habitat types and accurately map the
interaction of fisheries with sea floor topography at
South Georgia.
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Table 1: ~ New sea floor area estimates (km®) for CCAMLR Subarea 48.3 to depths <500 m derived from the
South Georgia Bathymetric Dataset (SGBD). Grid no. corresponds to the 1° x 0.5° grid squares
shown in Figure 3.

Grid North °W Depth bin (m)
no. east

corner s 88 8 8 8 B8 8 8 8 .,

°S o = T q q ¢ ¢ T J iy s

Te} ! o o o o o o o o =

b B = = & Q & @ S < =
1 53 43 0 0 0 0 0 0 0 0 4 4 8
2 53 42 0 0 1 112 287 208 162 134 128 91 1123
3 53 41 0 0 68 129 42 17 9 12 15 8 300
4 535 42 2 3 58 272 95 67 49 30 14 25 615
5 535 41 4 19 1023 776 434 143 103 87 58 58 2705
6 53.5 40 0 0 33 59 76 69 84 110 135 92 658
7 535 39 0 0 0 76 131 118 184 178 125 82 894
8 535 38 16 126 389 813 354 270 186 144 60 36 2394
9 535 37 75 141 1193 633 296 378 142 15 17 26 2916
10 535 36 0 0 176 711 804 371 63 44 65 54 2288
11 535 35 0 0 4 44 117 133 18 18 14 17 365
12 54 39 0 0 0 124 537 301 146 74 56 59 1297
13 54 38 38 46 135 656 2274 396 9 5 1 2 3 562
14 54 37 598 321 541 613 317 172 115 5 0 0 2682
15 54 36 465 264 427 452 339 220 0 0 0 0 2167
16 54 35 2 30 273 385 1125 467 35 30 28 31 2 406
17 545 39 0 0 0 15 57 47 26 20 12 8 185
18 545 38 0 0 19 634 690 282 130 92 63 76 1986
19 545 37 28 30 270 847 1090 448 114 38 30 23 2918
20 545 36 384 251 248 690 817 284 45 7 2 0 2728
21 545 35 167 444 871 660 429 450 198 14 5 7 3245
22 545 34 0 78 249 98 151 111 63 79 65 73 967
23 55 37 0 0 2 23 15 11 8 7 5 14 85
24 55 36 0 4 9 337 182 164 39 36 85 78 934
25 55 35 0 14 1229 860 694 206 135 83 67 33 3321
26 55 34 76 130 292 153 143 149 55 51 57 35 1141
27 555 35 0 0 0 0 14 34 25 25 10 20 128

Totals 1855 1901 7510 10172 11510 5516 2143 1338 1121 952 44018
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Table 2:  Sea floor area estimates (km?) for CCAMLR Subarea 48.3 to depths
<500 m derived from nautical chart data (Everson and Campbell,
1990). Grid no. corresponds to 1° x 0.5° grid squares shown in
Figure 3. (* denotes that data in the 250-500 m depth range were not
available at 50 m depth intervals and were pooled.)

Grid North °W Depth bin (m)
no. east
corner - 2 = 2 =) ;
°S o = T q q L =
re} I o o =) o =
b i = = & & =
1 53 43 0 0 0 0 0 12 12
2 53 42 0 0 0 130 158 445 733
3 53 41 0 0 89 117 41 27 274
4 53.5 42 0 0 93 175 115 179 562
5 53.5 41 0 0 1210 500 495 410 2615
6 53.5 40 0 4 78 101 38 537 758
7 535 39 0 0 0 40 138 689 867
8 53,5 38 51 106 364 819 341 641 2322
9 53.5 37 108 233 1025 586 247 733 2932
10 53.5 36 0 0 131 808 729 723 2 391
11 535 35 0 0 6 58 82 271 417
12 54 39 0 0 16 261 458 482 1217

13 54 38
14 54 37
15 54 36

107 113 783 2466 67 3590
703 605 511 251 2831
390 474 334 438 177 2126

W
= > Q1
W 3 &~
[6]
—
S

16 54 35 0 39 101 451 1262 529 2382
17 545 39 0 0 0 14 113 106 233
18 545 38 0 0 0 542 715 274 1531
19 545 37 0 0 422 650 1035 456 2 563

20 545 36 252 267 575 492 598 904 3088
21 545 35 181 372 922 793 443 554 3265

22 545 34 0 9 142 145 199 318 813
23 55 37 0 0 0 0 0 7 7
24 55 36 0 5 23 263 95 178 564
25 55 35 0 53 1321 810 586 458 3228
26 55 34 0 18 524 221 56 153 972
27 555 35 0 0 0 0 0 18 18

Totals 1406 1917 8332 9698 11359 9599 42311
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Table 3:  Comparison of the South Georgia Bathymetric Dataset SGBD and
nautical chart-derived estimates of sea floor in (a) different grid
squares and (b) depth zones.

(@)

Grid no. New area Old area Difference New area/
(new - old) old area
1 8 12 -4 0.67
2 1123 733 390 1.53
3 300 274 26 1.09
4 615 562 53 1.09
5 2705 2615 920 1.03
6 658 758 -100 0.87
7 894 867 27 1.03
8 2394 2322 72 1.03
9 2916 2932 -16 0.99
10 2288 2391 -103 0.96
11 365 417 -52 0.88
12 1297 1217 80 1.07
13 3562 3590 -28 0.99
14 2682 2831 -149 0.95
15 2167 2126 41 1.02
16 2406 2382 24 1.01
17 185 233 -48 0.79
18 1986 1531 455 1.30
19 2918 2563 355 1.14
20 2728 3088 -360 0.88
21 3245 3265 -20 0.99
22 967 813 154 1.19
23 85 7 78 12.14
24 934 564 370 1.66
25 3321 3228 93 1.03
26 1141 972 169 1.17
27 128 18 110 7.11
Totals 44018 42 311 1707 1.04
(b)
Depth New area Old area Difference New area/
stratum (m) (new — old) old area
0-50 1855 1406 449 1.32
50-100 1901 1917 -16 0.99
100-150 7 510 8332 -822 0.90
150-200 10172 9 698 474 1.05
200-250 11510 11 359 151 1.01
250-500 11 070 9599 1471 1.15

Totals 44 018 42 311 1707 1.04
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Figure1: ~ Origin of bathymetric data used to compile the new South Georgia Bathymetric
Dataset (SGDB).
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Figure 2:  The new SGBD map.
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Figure 3:  Distribution of 1° x 0.5° grid squares (1-27) used in sea floor area analyses.

Liste des tableaux

Nouvelles estimations de la surface de fond marin (km?) de la sous-zone 48.3 de la CCAMLR a des
profondeurs <500 m dérivées du jeu de données bathymétriques de la Géorgie du Sud (SGBD). Le
numéro de quadrillage correspond aux cases de 1° x 0,5° illustrées sur la figure 3.

Estimations de la surface de fond marin (km?) de la sous-zone 48.3 de la CCAMLR a des profondeurs
<500 m dérivées des données de cartes nautiques (Everson et Campbell, 1990). Le numéro de quadrillage
correspond aux cases de 1° x 0,5° illustrées sur la figure 3. (* indique que les données de l'intervalle de
profondeur 250-500 m n’étaient pas disponibles aux intervalles de profondeur de 50 m et qu’elles ont été
regroupées.)

Comparaison entre le jeu de données bathymétriques de la Géorgie du Sud (SGBD) et les estimations
de fond marin dérivées des cartes nautiques en (a) cases de quadrillage différentes et (b) zones de
profondeur.

Liste des figures

Origine des données bathymétriques utilisées pour compiler le nouveau jeu de données bathymétriques
de la Géorgie du Sud (SGDB).

Nouvelle carte SGBD.

Distribution des cases de 1° x 0,5° (1-27) utilisées dans les analyses de la surface de fond marin.

Crucok Ta0mig

Hogble onieHku miomagym MOPCKOTro JHa (KMZ) s [Mogpaitona 48.3 AHTKOM no riry6unsr <500 M,
MOJy4YeHHBIE 10 Habopy Oarmmerpudeckux NaHHBIX s FOxHoi Teoprum (SGBD). Homep xmetkn
COOTBETCTBYET KBaJpaTaM KOOpAWHATHOH ceTku 1° x 0.5°, moka3zaHHBIM Ha puc. 3.
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Ouenku miomamu Mopckoro jHa (km?) st IMogpaifona 48.3 AHTKOM jo miy6uusl <500 m,
MOJTyYSHHBIE 0 JaHHBIM MOPCKHUX HaBUraninoHHbIX KapT (Everson and Campbell, 1990). Homep xietku
COOTBETCTBYET KBaJ[paTaM KOOpAHHATHOH ceTku 1° X 0.5°, moka3zaHHBIM Ha puC. 3. (* MOKa3bIBACT, UTO
B uarnazone niryouH 250-500 m nanHble o 50-MeTpOBBIM HHTEpBaaM TITyOHH OTCYTCTBOBAJIH M OBLIH
00BEIMHEHBI).

CpaBHeHnue Habopa Oarumerpuueckux maHHbIX s HOxHoi [eoprum SGBD u oneHok muromaau
MOPCKOTO JHA, TMOJYyYEHHBIX [0 MOPCKMM HABUTALMOHHBIM KapTam, Mo (a) pa3IuYHBIM KJETKaM
KOOpJIMHATHOMW ceTku 1 (b) 30HaM TiTyOuH.

Crnucok puCyHKOB

Hcroynnk OaTMMETpUYECKUX JIaHHBIX, MCIONB30BABUIMXCS MPU COCTaBICHWM HOBOro Habopa
Oarumerprueckux JaHHbIX 1 FOxHoit ['eoprum (SGDB).

Hogas kapra SGBD.
Pacnpenenenune kBaaparoB KoopauHaTtHOH ceTku 1° X 0.5° (1-27), ucnonb3yeMbIX B aHAJIN3E TUIOIIAIN
MOPCKOTO JIHA.
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Nuevas estimaciones del area de lecho marino (km?) para la Subarea 48.3 dela CCRVMA en profundidades
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profundidad y fueron agrupados).
Comparacién de las estimaciones del drea de lecho marino derivadas del conjunto de datos batimétricos
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