NZ IPY-CAML Voyage 2008

14-17 FEB Far south in the Ross Sea

Over the past few days we have been working ourseath into the lower Ross Sea and then
eastwards towards 180°, paralleling the Ross IedfSburing this periodrangaroagot to its
southern most point ever at 76°52.164’'S 179°55\866’

As expected, the main controller of all our actest has been the weather. Heavy snow
showers earlier in this period gave everything &evboating, but once the snow cleared and
the clouds broke, we had good (but distant) vieiBass Island, with the mountains of the
Asgaard and Olympic Ranges as a backdrop.

This was followed by high winds and freezing splay that gave the sampling gear and parts
of the ship a thick coating of ice. This meant @i nets, CTD, sleds etc out of solid blocks
of ice before they could be deployed on the neatist. And that wasn't the end of it.

Then we transited east into a patch of water wttexresea temperature dropped below -1.8°C
(freezing point of sea water). Grease ice staaeahihg and once the wind dropped, extensive
areas of pancake ice developed. We finished th& woaothat area and have now moved back
west where the water temperature is warmer at€l.3°

While all these weather and ice issues have beémggmn, the sampling has continued
successfully with many hauls of fish and benthigamisms that excite the biologists on
board.

Fig.1. Brenke Sled in
the snow.

Fig. 2. Snow cover on
trawl deck.

Fig.3. Deck crew
working in a blizzard.
Fig. 4. Ice cover over
wave gate and deck.
Fig. 5. Pancake ice
waves.

Fig. 6. Grease ice with
water ripples.
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SCIENCE REPORT

One of the objectives for the voyage involves samgpimicro-organisms (such as bacteria,
referred to as ‘bacterioplankton’) in the water urnh. Bacterioplankton are a critical
component at the base of the food-web and can usgbstantial portion of the primary
productivity from phytoplankton. Understanding thp@rtion of the food-web will be
important for the Ross Sea Ecosystem model whidieisg developed to build a picture of
how energy is transferred through the system. Tibdiersity of bacterioplankton in the
Southern Ocean remains underexplored, though frben few studies that have been
conducted, Southern Ocean bacterioplankton comimearaétppear to resemble communities
from lower latitudes in terms of common bacteriadugps identified.

A research project funded through the Internatid@ahsus of Marine Microbes (ICOMM)
aims to use sequencing technology to reveal thersity of bacterioplankton around
Antarctica. The methods used will give the totaledsity and relative abundances of each
sequence type in each sample.

The project is addressing questions such as: hoes dbe biodiversity of Antarctic
bacterioplankton compare with lower latitude comitias; is bacterioplankton community
composition more similar between the Arctic andakatic Oceans than between other ocean
ecosystems; how does bacterioplankton communitigtstre change in the Weddell and Ross
Seas on a southerly gradient through the Antacitote 65-75°S?

Four sampling areas have been selected to prowddeacoverage of the Antarctic for IPY
(Fig. 7). These include: sampling at different peim time (‘time series’) at Kerguelen Island
(Jean -Francois Ghlgllone France) time series avefs Island (Alison Murray, USA);

- sampling at different locations along a line
(‘transect’) across the Eastern Weddell Sea
(Ramon Massana, Spain); and a transect into the
Ross Sea during the NZ IPY-CAML voyage
onboardRV Tangaroa. Time series provide an
indication of temporal trends; transects provide
an indication of spatial variation within a
shapshot.

To date we have collected samples at 55°, 60°
65° and 75° In transit to and in the Ross Sea
region. We have one at 70°S still to collect.
These samples will be sent to the USA for
sequencing.

At each sampling site we are also collecting data
for environmental and biological parameters

: e - “ such as temperature and salinity, chlorophyll and
nutrient concentrations, bacterial abundance, awdebal activity to provide a full data set
for comparison with the other sites.

Fig. 7. Locations of time series (TS) and latit@aditransect (LT) samples proposed for
marine bacteria community for DNA sequencing. Caoepresent sea surface temperature
for the Southern Ocean for June, 2007.



Another objective for the voyage targets animasoasited with the seabed (i.e. the benthos).
Sampling gear used to collect benthic organismbiudss rough-bottom trawl, beam trawl,
brenke sled and multicorer. The first tow in thesR&ea used the rough-bottom trawl which
is designed to sample fish. Attached to the trastlwere two small cone nets (termed little
BIT) attached to the ground-rope to sample smaleiitebrates not retained by the larger
mesh trawl net.

Amongst the sediment and rubble of dead brokenlsskeds about 25 kg of invertebrate
samples, comprising over 1100 individual animalshiBoderms (seastars, brittle stars,
urchins) and sponges were the most abundant amdsdi\groups of organisms in the catch.
Pycnogonids (sea spiders) were also common — titiage group of animals is plentiful in

Antarctic waters, and the animals can reach a lamge. The catch included a species of
Pycnogonumwhich may be a new species, or at least a sp@aéefas not been found in the
Ross Sea before (Fig. 8). A copepod parasite washetd to the body of the specimen, which
is unusual, and will be of great interest to taxarsts back at NIWA.

Pycnogonum sp. with parasitic copepod
TANO0802 station 017 (trawl)

Fig. 8. Pycnogonid (sea spider). Left normal, Rigtih parasite attached.



NZ IPY-CAML Voyage 2008
18-20 FEB Moving north again

Now that we have completed sampling the southextiosss, the focus of the survey has moved north
to the central area adjacent to Iselin Bank whieh ¢ast of Cape Adare.

The original survey plan had an extensive sampirogram in this area but this year’s ice conditions
has resulted in the need to reassess and redisttiber sampling effort. This redesign is completed
using all available satellite ice imagery we carcess and interpretations we receive from a
commercial company (Enfotec), who specialise irsgeravigation in the Arctic and Antarctic. Some
of this data is readily available on the web anuiestas to be ordered in advance and are charged for
The higher the resolution required, then the highercost.

Figures above - Examples of information used tessie conditions, Februar$ 8008.

1. SSMI chart from US National Weather Service shgwirrcentage ice cover — it displays the sea
ice concentration from a special sensor microwanager (SSMI) satellite. Each 25km by 25km
pixel in this image shows a percentage of how mafche ocean is covered by ice. The pink is ice
free, the black is land or permanent ice, and theraolours grade the ice cover from high density
(blue) to low density (red).



2. QuikSCAT image from NASA Climate Record PathfinéRrogram. This produces a blurry image
of where the sea ice is in the Ross Sea. The aygaears black and the sea ice and Antarctica white

3. This shows a mosaic synthetic aperature radar inficige EnviSAT satellite, produced with a
powerful microwave instrument that ‘sees’ throudbud, allowing sea ice to be observed in all
weather conditions. The darker the shade, thaéhithe ice.

4. Part of an ‘egg chart' showing areas with différeea ice characteristics — constructed from
standardised information about different aspect&cef(age, density, percentage cover etc). Aptly
named an egg chart, it is produced by the US Naitime Centre.

5. High resolution synthetic aperture radar imagenfiRadarsat showing pack ice near the ice edge.
Copyright Canadian Space Agency.

SCIENCE REPORT
They make them big down hergMalcolm Clark)

Benthic invertebrates in Antarctica are well knotar their large size. This feature, known as
“gigantism” is common amongst certain groups intlgdsea spiders, sponges, isopods, starfish, and
amphipods. The phenomenon is a subject of intengntdic investigation, but there are many
contributing factors.

Slow growth rates, late reproductive maturatiormlgiged periods of embryonic development, and
low predation rates that are typical of Antarctiaters contribute to long life-spans for many specie
and can also result in large size animals. Aninhgismlogy is thought to play a role as well, assého
groups that require large amounts of calcium shaatdin theory, grow well in Antarctic waters. $hi

is because the calcium carbonate (needed for grofaghells, or starfish ‘tests’) has low solubility
very cold seawater. Yet starfish, which have aaralous exoskeleton or ‘test’ which needs lots of
calcium, can reach much larger sizes than foudeir Zealand waters, as seen in Fig. 7.

Another crucial part of the story is that the losademperatures allow more oxygen to be dissolved i

the sea water than in warmer latitudes. Sea spfdersxample are not only larger, but reach more
than 1000 times the weight of most temperate spegimphipod crustaceans in the Southern Ocean
are also large; more than five times as long asatigest temperate species.

Fig. 7. Two of the benthic team on board Tanga®aalje and Niki, holding specimens of giant
Macroptychastestarfish (Photo: John Mitchell).



Crocodile icefish lurk just below the surface(Richard O’Driscoll & Andrew Stewart)

The crocodile icefishNeopagetopsis ionaHooks like the type of fish you would find close the
bottom, and indeed this species has been a comeainré of our research trawl catches in the
southern Ross Sea at bottom depths of 200 to 68Ut is far more surprising for the fish scierstist
onboard is that we are also catching these adudtfsh within 80 m of the surface in midwater tlew
targeted at catching krill. Examination of stomacmtents suggests that these fish are also taggetin
the krill, and are prepared to swim up through ssveundred metres of water to catch them.

A feature of many Antarctic fish species (includingfish and the Antarctic cods like toothfish}hat
they don’'t have a gas-filled swim bladder. Thistdea them to change depth very rapidly and get to
where the krill are without decompression probleonsh as swim bladder ‘blow-out’.

More about swim bladders
Many fish have gas-filled swim bladders so thaytt@n maintain neutral buoyancy by adjusting the
amount of gas at a given depth. Some species las@im bladder, and store lipids (fats) instead.

The absence of a swim bladder is particularly useffish that regularly swim up and down the water
column to feed. The lack of swim bladder circumeeht problems associated with rapid gas
expansion that occurs as the water pressure desraaarer the surface. Resorption of the expanded
gas in the swim bladder is a slow process, andaWimlld need to expend a lot of energy overcoming
the added buoyancy of the expanded gas to getdmek to greater depths where they are less visible
to other predators. Other forms of buoyancy sudipabsdroplets do not expand or contract in the
same way that gas does. So fish like the crocazklesh are still able to maintain buoyancy at tept
without suffering the problems of gas expansionmey swim up to shallower depths to feed.

Fig. 8. Crocodile icefish
(Neopagetopsis iondh
(Photo: Peter Marriott)

Fig. 9. Icefish lurking in amongst
a midwater catch of crystal krill
(Euphausia crystallorophigs
(Photo: Richard O’Driscoll)




