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development of such features in the vicinity of the Prince Edward islands may be

followed over an extended period of time.
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salinities were also used to identify malfunctioning rosette bottles. These values can
be found for each CTD station in Ansorge et al. (1998). A regression analysis was
carried out between the CTD and bottle salinities (Figure 3.5).

In total 390 values were compared and a regression value of 0.9988 between the two

was calculated.

CTD Salinity - Bottle Salinity

y = 0.99656x% + 0.1333
R? = 0.9088
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Figure 3.5: Regression line and scatter graph comparing bottle and CTD salinities.

The conductivity ratio was determined using a Guildline Autosal Model 8400A
salinometer and followed the methods described in the Guildline AutoSal Operating
Manual. The conductivity was converted to salinity using equations described by
UNESCO (1983). The autosal had been re-calibrated and re-aligned in June 1995 at
Ocean Scientific International in Great Britain. Wormley Standard Sea water batch
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Figure 4.16: 6/S profiles for CTD stations 60 and 65 during MOES 2. The location of

this transect can be seen in the insert, which also shows the horizontal distribution of

sea surface temperature. This transect was located in the equatorward excursion of

the downstream meander and therefore in the region where cooler modified SASW
was advected northwards across the PFZ, CTD 2 (SAZ) and CTD 20 (AFZ) represent
stations located outside the Polar Frontal Zone (PFZ) and are included for

comparisons with stations located within the PFZ. Isopycnals are marked every 0.25

kg m®.
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Figure 4.17a: 8/S profiles for CTD stations 66 and 71 during MOES 2. The location of
this transect can be seen in the insert, which also shows the horizontal distribution of
sea surface temperature. This transect passed through the warm anticyclonic eddy
found in the downstream region of the islands. 6/S profiles (CTD 69 and 70) clearly
show the eddy to consist of waters similar to SASW, which may have possibly been
modified within the PFZ. In addition, CTD 66 lies along the northern edge of the SAF
and displays physical characteristics similar to CTD 2. CTD 2 (SAZ) and CTD 20
(AFZ) represent stations located outside the Polar Frontal Zone (PFZ) and are
included for comparisons with stations located within the PFZ. Isopycnals are marked

every 0.25 kg m*.
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The AWIG was associated with the meanders found in the upstream and
downstream region of the islands (Figures 5.2a), whereas the SAFG and PFZG were
associated with species found upstream of the islands. Stations 84 and 77 were
identified by the numerical analysis as outliers, species that did not fit into any

particular group.

The four groupings of zooplankton identified during MIOS 2 were:

e« Subantarctic Surface Water Group (SASWG)

s Antarctic Surface Water Group (ASWG)

o Polar Front Zone Group (PFZG)

e The fourth grouping of stations identified with the numerical analyses
comprised those stations where the lowest zooplankton abundances along
the entire survey were recorded and thus, do not correspond to any distinct
oceanographic feature. As a consequence, this group is designated the
Outlier group (CG).
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Figure 5.2b: Dendrogram drawn by the Scuthern Ocean Group (see Froneman et al.
1999) showing the classification of zooplankton stations along the eight transects
conducted in the upstream and downstream regions of the Prince Edward Islands
during MIOS 2. Abbreviations are as follows, ASWG = Antarctic Surface Waters
Group, PFZG = Polar Frontal Zone Group, SASWG = Subantarctic Surface Water
Group, OG = Qutlier Group.


















164
consistent with the prevailing oceanographic regime.

The previous chapters have shown that the geographic location of the SAF in relation
to the islands substantially influences the oceanological and biological conditions
within and around the island group. The data collected during MOES 2 and MIOS 2
surveys, as well as historical data (Lutjeharms and Valentine 1984, Duncombe Rae
1989b, Lutjeharms 1990), have indeed shown the SAF to fluctuate considerably.
However, little is known of the variability of the flow passing through the inter-island
region. Investigations have cerainly indicated that biclogical productivity varies
considerably from year to year in this region suggesting that the flow-through may be
irreguiar {Pakhomov et al. 1998). Pakhomov et al. {submitted) have in fact shown
that the distribution of biota between the islands varies considerably from year to
year. Whether continuous advection of large plankton and nekton species occurs
over the island’s saddle has not been resolved, although it has been hypothesised
that pulses of water may occasionally pass between the islands (Miller 1982,
Pakhomov and Froneman submitted). It is therefore of great interest to study the
synoptic dynamics controlling the oceanographic and biological parameters over the
inter-island region in order to see whether there is any evidence of synoptic pulsing

through the island region.
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islands (Figure 6.1). Biological samples were analysed and are described throughout
this chapter by the Southern Ocean Group at Rhodes University (see Pakhomov et
al. 2000). This formed part of the third cruise of the Marion Island Oceanographic
Study (MIOS Iil). The exploratory shelf survey (TR_0) was conducted during evening
hours {17:00 to 20:00 local time) on 7 April. The first trench survey {(TR_1) was
carried out between 13 and 14 April. The second trench survey (TR_2) was
undertaken during 20 April, while the fourth survey {TR_3) was conducted between
23 and 24 April (Figure 6.1). For comparison, a single station was occupied (2 May)
in the downstream region of the islands at approximately 46 © 42.07° S, 38 ° 13.35 E.
Except for the TR_O survey, at each station a CTD (conductivity-temperature-depth)
cast was undertaken. A Neil Brown Instrument system Mark HC underwater unit was
attached to a rosette and the cast lowered to within 10 m off the bottom. Although the
average depth of the cast was 210 m, actual station depths ranged from 80 m on the

shelf to ~500 m in the western sector of the survey.,
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Figure 6.1. Oceanographic/biological stations (CTD + RMT-8) occupied during the
three trench surveys in April 1998. TR_0: exploratory shelf survey (7 April), TR_1:
first trench survey {(13-14 April), TR_2: second trench survey (20 April), TR_3: third
trench survey {23-24 April), Offshore: downstream offshore station (2 May).










































































































































































