FILE NAME: SoilsMinnaBluff.doc



LAST UPDATED:  02/03/03 11:33

Ant 09 – Minna Bluff

Location

North side of Minna Bluff, 45.91 miles directly south (bearing 180°) from Scott Base, on a line between Black and White Islands.    

GPS: 78° 30.691’S, 166° 45.971’E, 130 m altitude.

Situated in rectangular patterned ground about 2/3 of way from the Ross Ice Shelf edge to the steep side of Minna Bluff and about 50 m north of a long E-W oriented snow-filled depression.

Geomorphology 

Rectangular patterned ground – with patterns approximately 30m x 15m.  The longer sides of the patterns generally ran north/south and were more pronounced than the cross-pattern cracks.  The profile site was situated near the centre of a polygon.  The vertical relief in the polygons was about +/- 0.5 m.  The overall area had a gentle (<5°) slope towards the north.  The patterned ground area was relatively flat overall but was bounded to the north and east by areas of strongly hummocky material (relief of up to about 10 m) which showed evidence of ice melt-out still occurring and numerous “kettle” lakes.

Parent material

Ablation till with basalt and granite dominated rock materials.

Depth to ice-cemented ground

34 cm.

Vegetation

None seen

Weather at time of sampling

Generally calm, overcast and about 0° C.  Sampling was interrupted for 2 days by 80-100 km/hr winds.

Profile description
Depth

Description

0-4 cm
Desert pavement.  Gravelly coarse sand, colours are those of individual mineral grains, dry, salt accumulation beneath some rocks (1 sample).  The desert pavement comprised dominantly basalts and dolerites, including scoreacious and porphoritic basalts. Granites (pink, red, grey and white dominated) were common with a range of other rock types seen occasionally including Beacon sandstone, weathered marble, angular conglomerates and shale.  The pavement materials were generally moderately rounded and smoothed, a few with desert varnishing.  (Generally more weathered than Marble Point).  The pavement comprised about 5% large boulders (>30 cm diameter), 10%  medium boulders (20-30 cm diameter), 20 % stones (5-20 cm diameter) and remainder gravel and coarse sand. Distinct, smooth boundary.

4-10 cm
Brown (10YR4/4) gravelly loamy sand (estimate 2% silt and clay in <2mm fraction),  moisture content of < 2 mm fraction was 15 %, loose, gravel content variable - ranging from about 30 to 70 %,    no salts seen, diffuse boundary.

10-30 cm
Dark brown (10YR3/3) gravelly loamy sand (estimate 2% silt and clay in <2mm fraction),  slightly moist (< 2mm fraction was 10 %), very loose, gravel content variable - ranging from about 30 to 70 %, measured as 64% by weight > 5.6 mm, 17% by weight 5.6 – 2 mm and 19% < 2mm,no salts seen, sharp smooth boundary.

30-60 cm
Dull yellowish brown (10YR4/3) gravelly icy sandy silt loam (estimate 60% silt and 10% clay in <2mm fraction),  ice saturated (>50% ice), ice-cemented, very sticky when melted, gravel content about 30 %, boulders about 1%, no salts seen, diffuse smooth boundary.

60-80+ cm
Grayish yellow brown (10YR4/2) gravelly icy sandy silt loam (estimate 60% silt and 10% clay in <2mm fraction),  ice saturated (>50% ice), ice-cemented, very sticky when melted, gravel content about 10 %, boulders about 1%, no salts seen.

Went to about 110 cm in small area at one end of the pit for MRC probe down a patterned ground crack that had not been evident at the soil surface.  There was massive ice to about 60 cm then looser material, mainly ice below (apparently crack was being forced open by ice at the top and lower area just had a bit of infill that fell in but was not strongly compacted).  Dry bulk density of 4-10 cm depth was measured as 2.5 g cm-3 and in 10 – 30 cm depth as 1.9 g cm-3.

Sampling
Sterile sampling for microbial analyses – Landcare Research

4-10 cm (= top of soil – 0-4 cm is desert pavement- not sampled)

10-20 cm

20-30 cm

30-40 cm

40-50 cm

50-60 cm

60-70 cm

70-80 cm.

Bulk soil sampling for soil characterisation-USDA and University of Waikato

0-4 cm   = desert pavement

4-10 cm = top of soil profile

10-34 cm = rest of active layer

34-60 cm = frozen ground

60-80 cm = frozen ground

Sensor placement
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107 temperature probes
Vitel



84


1, 2






37


3, 4


1, 2



20


5, 6


3, 4

15


7, 8


5,6

10


9,10


7,8

5


11,12

Note:  all the depths include 4 cm of desert pavement.

MRC probe was placed in vertically but with 10 cm (4 inches) clear of the ground so all MRC probe depths are 4 inches less than standard.

