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SNOW PIT WORK ON LITTLE AMERICA-VICTORIA LAND TRAVERSE 1958-1959

By Stephen L, DenHartog
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SNOW PIT WORK ON LITTLE AMERICA=
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LITTLE AMERICA-VICTORIA LAND TRAVERSE
1958-1959

Introduction

This is a report of the glaciological pit work carried out by Little
America V personnel of 1958-59 during the fall of 1958 and the summer of
1958-59, The majority of the work was done between August 1958 and February
1959. During the fall of 1958, a party went out on the Byrd Trail and
finished the work started by the Byrd Station personnel of 1957-58. Pits
were dug at miles 60, 80, and 160, and seismic and gravity stations were
made every 20 miles.,

Six pits were dug around Little America to familiarize the personnel
with the techniques of snow=pit work and to check the accuracy of the
methods of determining annual layers against places of known accumulation,
Pits were dug next to accumulation stakes that had been measured monthly
since March 1958, These have been plotted with the known accumulation on
the same sheet.

The Victoria Land Traverse left Little America V on 15 October 1958
and was in the field for 109 days, returning to NAF McMurdo on 31 January
1959, The party consisted of three Sno-Cats and 6 men: 2 glaciologists,
2 seismologists, a mechanic-cook and a visiting New Zealand geophysicist
from Scott Base. The party had air support from Detachment VX6 of the
U, S. Navy while traveling across the Ross Ice Shelf and at the head of
the Skelton Glacier (Station 72).

Observations

At each main station a 3-meter pit was dug unless the snow was too hard
to permit such an excavation, The first two meters of the pit were usually
dug the evening of arrival at a station. The thermometers were placed in
the pit wall and the temperatures read as the pit was dug. The following
morning the stratigraphy was mapped using the method suggested by William E,
Long of Byrd Station. The stratigraphy was observed by transmitted light
from a lamp shining down a hole drilled in the snow close behind the pit
wall., In the later pits a light was lowered down the hole for better
illumination at depth.

Temperatures

Ten-meter temperatures were taken with a thermohm and Wheatstone bridge.
Using Weston Dial thermometers temperatures were taken every 10 centimeters
down the pit face. These are probably accurate to a half a degree centi-
grade. The thermometers were calibrated on two occasions in ice-water
baths, once just before leaving Little America and later at Station 72 at
the top of the Skelton Glacier,



Rammsonde

This rammsonde was a two-man job. The man who did the stratigraphy did
the reading and recording of the rammsonde in the same pit as the first man
dropped the weight, Between two and three drops of the weight per centimeter
of snow penetration were used. Occasionally the rammsonde would hit a soft
layer and drop a few centimeters and thus give a false reading or entirely
miss a thin soft layer. In plotting these rammsondes the qQ + P term was
omitted because in most cases it was negligible,

Densities

The densities were measured with SIFRE 500 ¢c tubes with rubber end
caps. The tubes were inserted in the wall in a vertical column every 7 cm
all the way down the pit and then were cut out in blocks. Later they were
trimmed carefully, the caps were put on and the units were weighed. In
cold weather below =LO® F. these caps would lose their resiliency and cause
trouble by falling off the ends of the tubes. The main cause of error in
the density was the inaccuracy of the spring scales which often gave read-
ings that differed by as much as 3 grams. A series of density measurements
of the same density snow were made to test the accuracy of the method, The
deviation of the density from the average value was found to be $0,005 gm/cm3.

Stratiaraphy

The two observers alternated between observing and recording strati-
graphy from pit to pit. The hardness scale was determined in the field and
varies a little from that used by other parties, A five division scale was
useds

Hardness Penetrated with=e
Very soit gleved hand

Soft finger

Medium pencil

Hard pencil-knife

Very hard lnife

These hardnesses have been transcribed to the standard scale on the
chart, but not on the Stratigraphic Data Sheets,

When possible in the field, the position of the summer layer was
estimated by the presence of depth hoar layers or a sinusoidal density
curve and these were marked on the charts by little check marks. No attempt
has been made to determine the zummer layers from the data itself after
leaving the pit site.

The density, rammsonde, and straitgraphy were plotted at each pit in
the field to see if with the date in hand the position of the annual layers
could be more clearly determined, In a few cases this was helpful.

Lap



A few terms that need explanation are itemized here. "Hoar-like" means
that the layer had vertically cemented and oriented grains and looked like
depth hoar, but did not have any crystal forms., A ®white crust" is one that
appears white with transmitted light and {s probably a wind crust. An "ice
crust® is one that appears clear with transmitted light and may be a melt
surface. There is closer binding of larger grains in an ice crust. For
most of the crusts it was noted whether they were level, which meant more
or less level and parallel to the rest of the bedding, and whether they
were continuous, which meant that they continued around the pit walls,

Grain Size

For the first few pits the system used to determine grain size was
the same as that used on the Ross Ice Shelf Traverse; that is, by trying
to estimate the grain size in millimeters. On the recommendation of
Richard Ragle of SIPRE, the system used in Greenland was adopted. The
grain size was estimated within certain limits and numbers representing
certain size groups were recorded, The scale of grain size is as follows:

I is less than 0,5 mm
II §s between 0.5 and 1,0 mm
II1 is between 1.0 and 2,0 mm
IV is between 2.0 and 3.0 mm
V is greater than 3.0 mm

These grain size observations are just estimates. To get a more
accurate idea of the size for future study 25 to 30 photographs of the
grain size from selected layers in each pit were taken. These have been
printed and one copy of the prints is available for loan from The Data
Reduction Center, The Ohioc State University, Columbus 10, Ohio.

Photograghx

A Practiflex 35 mm camers was used extensively in the pit work. At
each pit pictures of the pit wall were taken using Tri=X film with exposures
of 1/50 to 1/25 second at £2.8. At this lens opening and short distances
of L4 feet, the depth of focus is very small and some of the pictures of
the wall are out of focus., In the future it might be better if some sort
of mechanical feeler gauge be used for the distance of the camera from the
wall, When the light was lowered down the drill hole, the pictures had
much more contrast at depth.

The grain-size photographs were taken with a home made stage at a
distance of about 20 ¢m with a close-up extension tube for the lens. With
this arrangement the depth of focus was extremely critical and the tops
of some of the crystals are out of focus, but, in general, the stage
helped a great deal and the grain size pictures turned out well,
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Mile 80 Byrd Trail
Station L3

Date 28 March 1958

Observers_ DenHartog, ewe

STRATIGRAPHIC DATA SHEET

Depth
cm Grain Size L Remarks
000‘: 500 002"“1(,0
5.0 6.5 1,0
6051“’ 1000 006
10,0- 12,0 0.8-1.5 Slight crust
12,0= 23,0 1,0-1.5
23,0= k7.0 0.8 Slight crust at 28 and 43
47.0= 49,0 0.8~2,0
49.0- 59.0 1,0-1.5
59.0= 71,0 0,5-1,5  Slight crust at 62.5 and 68
71,0-= 72.0 1,0
7200" 7300 105“300
73,0= 79.0 1,0-1.5
79.0- 81.0 0.8=i.5 Slight crust
81,0-= 87.0 1,0-2,5
87.0-102.0 1,5=3.0 Crust at 95
102,0-103.0 1.5=3,0
103.0-114,0 1,0
114,0-116.0 2.0
116,0-125,0 1,5-2,5 Crust at 125
125,0-131,0 1.0=3.0 Cup shaped crystals
131,0-179.0 1,0-2.5
179,0=185,0 0,5-2.5
185;30’“20100 105“3200
201,0=206.0 1.0-4,0  Cup shaped crystals
206,0-220.5 1.0-2,0 Crust at 217
220,5-222,0 2,0-2,5
222,0-223.5 1,0-1,5
223,5=22L1.5  1.0=k4.0
2214,6=235.8  1,0=2,0 Could not get the tube in
235.8=239,0 0,5=1,5
239.0=2h1.5 1.0-3.0  Graupel
241.5=251,0 1,5=2.5
251,0=252,0 2,0=3,0
25200‘27900 105°°300
279,0-281.0 1,0-2.D
281.0-299.9 0.5=1.0
299,0=301,0 1,5-2.0 Spatial dendrite
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Mile 160 Byrd Trail
Station L5

Date 2 April 1958
Observers Deﬁgartqg;fﬁhiewek

STRATIGRAPHIC DATA SHEET

Depth
cm Grain Size Remarks
0,0= 5.6 0,5-1,0 New snow
506"‘ 705 005“’105
705‘ 1096 100“’300
1006” 2000 005'”105
20,0- 22,5 0.5<2,0
2205" 3&06 Ooh‘z’OQB
3.6~ 36,0 1.0-2.5
3690Q 3895 105"‘300
3805“ hloo 100"’305
41,0= 55,5 1,0=3,0
55.5= 67,1 0.5=1.5

6701“" 7000 100”‘300
7000“" 7808 105'”305
7808‘3' 8500 005“’200
85.0- 90,5 1,0=4.,5  Cup shape crystals
90,5-102,0 1.5=3,0

102.0-102,7 Ice
10207m10505 250‘2550
105.5-107.0 Ice

107.0=114.9 1.5=3.0
114.9-117.1 3.0-6.0
117.1=129.5 1.0-=3.0
12905"13505 200‘:'1‘00
135.5-135.8
135.8-137.5
137,5-141.0
141,0-151.2
151,2-151,.6
151,6=-157.5
15705"15900
159.0-176.7
176,7-178,8
178,.8<197.0
197.,0-199.0
199,0-215.0
215,0-220,0
220.0-227.0
227.,0-249.5
249.5-254,5
254,5-256,0
256.0-271.0
271.0-279.0
279,0-289.0
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Mile 160 Byrd Trail
Station LS

“(Continued)
STRATIGRAFPHIC DATA SHEET

Depth
cm Grain Size Remarks

289.0=289.5 0,5=2.0
289.5<298.,0 Ice
298,0=299.0 1.0-3.0
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Mile 60 Byrd Trail
Station 48

Date 5 %ﬁﬂl 1958
Observers_ Denlartog, Gniewek _

STRATIGRAPHIC DATA SHEET

Depth
cm Grain Size Remarks

0,0- 9,2 2.0 New snow

902" 2003 005“’100

20,3~ 23,5 1,5=-2.5

23,5= 26,7 1.0=1.5

26.7= 31.0 1.5=2.5

31,04 40.5 1,0=1.5

hOos"' 5500 100‘105

55.0= 59,8 1,5=2.0

5908"’ 8802 005“’105

88@2-’10100 100"'350
10100"11!100 005“’105
114.0=122.0 0.5-2.0
122,0=-140.5 0,5-2.0
11].005'1!.‘.200 O°5~=100
142,0-149.0 1.0=3,0
149,0=153.0  2,0=L4.0
15300"’15900 105"‘300
159,0=160,0 0.5-2.0
160,0=163,0 1.0-3,0
16300“19905 005““105
19905‘°21508 005“’100
215.8=237.4 1.,0=3.0 Summgr?
237.4~267.0 1.0-1.5  Crust at 247.5
26700’26905 105‘”300
269»5“27700 005’105
27700”28&08 105300
28’408"'29707 OoS“’zoO
297.T= ? 1,0-2.5
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