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As part of the Northern Victoria Land Project (NVLP) in
1981-82, we mapped glacial erosional and depositional features
near Rennick Glacier. Our primary objective was to relate local
glacial history to overall fluctuations of the east antarctic ice
sheet, particularly during late Wisconsin and Holocene times.
The results allow refinement of the antarctic ice-sheet recon-
struction used in CLIMAP modeling experiments of the glacial
world 18,000 years ago (CLIMAP 1976; Stuiver et al. 1981).

Rennick Glacier, an enormous valley glacier, flows from south
(73°30'S) to north (73°18'S) for 400 kilometers along the western
edge of the northern Victoria Land mountains (162°30'E), effec-
tively separating the east antarctic ice sheet from the Evans
Névé in the mountains. Rennick Glacier drains local cirques and
intermontane catchment basins, western Evans Névé, and a
dome at the eastern end of a topographic ice ridge that extends
outward from central East Antarctica to northern Victoria Land
(Canadian Hydrographic Service 1980; Levanon 1982). Rennick
Glacier heads in mountain cirques at 2,400 meters elevation and
terminates in Rennick Bay in the Pacific Ocean. Today the
grounding line is located more than 120 kilometers inland from
Rennick Bay (Mayewski, Attig, and Drewry 1979).

Mountain ranges adjacent to Rennick Glacier commonly ex-
hibit classic features of alpine glacier erosion, including glacial
valleys, cirques, horns, and arêtes. Many adjacent mountain
ranges are heavily glaciated and feed tributaries to Rennick
Glacier. However, other mountains that lie in. the path of kataba-
tic winds sweeping northward off the ice sheet are less heavily
glaciated because of wind ablation; in these mountains numer-
ous cirques and valleys facing downwind are now ice free

except where they are partly backfilled by Rennick ice tongues.
Such cirques and valleys must predate the present ice-and-
wind regime.

A conspicuous glacial trimline is superimposed on these al-
pine erosional features along Rennick Glacier. This trimline
rises systematically inland from 1,000 meters elevation near
Rennick Bay to 2,800 meters at the head of Rennick Glacier in the
Mesa Range and more than 2,800 meters in the Outback
Nunataks at the present eastern tip of the east antarctic ice ridge
and local dome. This trimline, which crosses numerous bed-
rock lithologies, separates two altitudinally defined landscape
types. In most bedrock lithologies, mountain ridges and crests
above the trimline are serrated with rock pinnacles produced by
physical weathering. Only granite, Beacon Supergroup sedi-
mentary rocks, and Ferrar Dolerite in the middle reaches of the
glacier fail to show serrations above the trimline. Rather, they
exhibit deep grussification, spalled surfaces, tors, or severely
frost-shattered bedrock. With the exception of several sites in
the Morozumi Range, we did not find erratics above the trim-
line; nor did we locate striated and polished bedrock surfaces.
Below the trimline, bedrock crests and ridges, as well as ice-free
valleys, show erratics, drift patches, and moraines near blue-ice
areas. Moreover, glacial striations, polish, and grooves are
widely preserved on bedrock surfaces that were overrun by wet-
based ice and that have not undergone rapid postglacial
grUssification or frost-shattering.

Extensive patches of drift, including a few moraines, occur
below the trimline in ice-free areas and are particularly wide-
spread on the west side of Rennick Glacier in the Lichen Hills,
the Morozumi Range, and the Helliwell Hills. We studied soil
development and surface-boulder weathering of this drift at 11
sites. Tables 1 and 2 show surface-boulder weathering and soil
morphology in drift. Complete chemical analyses are in prog-
ress. The available soil data taken, in conjunction with geologic
mapping, suggest a twofold division of the drift. The older drift
occurs as patches that extend in elevation from the trimline
down to within several meters of the present Rennick Glacier.
This drift, which is unbroken by moraines except in the Mo-
rozumi Range, shows minimal soil development. The solum
averages 3 centimeters in thickness. Although the solum is
cohesive, the underlying regolith readily collapses into the pit
during excavation. Salts are not visible in these soils except as
encrustations beneath clasts. These soils show a poorly de-
veloped desert pavement. Although boulders on both the older
drift and the younger drift (to be discussed later) are striated,
twice as many boulders on the younger drift are striated com-
pared with the older drift. The older drift contains 20 percent
fewer boulders and 49 percent more boulders with desert var-
nish than the younger drift (table 1). Soils on the older drift are
similar in development to those of the Triology end moraine in
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eastern Wright Valley (Bockheim 1978, 1979), the Ross Sea drift
in eastern Taylor Valley (Bockheim 1977), and the Britannia drift
of the Darwin Glacier area (Bockheim and Wilson 1979).

The younger drift in northern Victoria Land forms a fresh,
ice-cored moraine adjacent to blue-ice areas of Rennick Glacier
and many small local glaciers. These moraines are characterized
by striated, unweathered boulders on coarse grUs over clean ice.
Typically, these soils exhibit no horizon development and con-
tain many polished and striated clasts within the profile. Desert
pavement was not observed on this drift.

In an effort to differentiate statistically the two drifts, un-
paired t tests were performed on selected soil-morphologic,
soil-chemical, and surface-boulder weathering features. Depth
of coherence, depth to ice-cemented permafrost, electrical con-
ductivity of the surface horizon, and percentage of boulders
with desert varnish are significantly (p 0.05) higher on the older
drift, whereas percentage of striated boulders and depth to ice-
core or to ice-cemented permafrost are significantly (p 0.05)
higher on the younger drift (tables 1 and 2).

The trimline represents the former profile of an expanded
Rennick Glacier because it rises consistently inland across sev-
eral bedrock types and because it marks a sharp change in
glacial surface features. On the basis of a comparison of surface-
rock weathering and soil development in the older drift with ra-
diocarbon-dated Ross Sea drift and correlative drifts further
south in the Transantarctic Mountains (Bockheim 1977, 1978,
1979; Bockheim and Wilson 1979; Stuiver et al. 1981), we judge
that Rennick Glacier last thickened to reach the trimline at the
maximum of late Wisconsin glaciation and that it subsequently
lowered to its present level in late Wisconsin and Holocene
times. We have found no evidence that widespread readvances
interrupted general deglaciation. The former ice-surface profile
delimited by the trimline indicates that grounded ice extended
onto the east antarctic continental shelf seaward of Rennick Bay.
Concurrently, Evans Névé thickened 100-200 meters. The dome
at the end of the east antarctic ice ridge extended farther east-
ward into the upper drainage area of Rennick Glacier and thick-
ened by 600 meters near Outback Nunataks.

If our conclusions are correct, they indicate out-of-phase be-
havior of domes at the end of east antarctic ice ridges in northern
Victoria Land (Levanon 1982) and in southern Victoria Land
inland from the dry valleys (Drewry 1980). Whereas the north-

ern Victoria Land dome thickened at the late Wisconsin max-
imum (presumably in response to sea-level lowering), Taylor
and Wright outlet glaciers of the southern Victoria Land ridge
receded (presumably in response to reduced precipitation)
(Denton, Armstrong, and Stuiver 1971; Drewry 1980; Stuiver et
al. 1981). While the northern dome thinned by 600 meters dur-
ing late Wisconsin and Holocene time (presumably in response
to sea-level rise and inland migration of the grounding line from
the east antarctic continental shelf), outlet glaciers from the
southern dome advanced and now, with the exception dis-
cussed below, occupy their maximum positions since late
Wisconsin time (presumably in response to increased precipita-
tion as the Ross Sea underwent deglaciation) (Denton et al. 1971;
Dort 1970; Stuiver et al. 1981). Radiocarbon (carbon-14; 14C) ages
of 17,790 ± 70 years (QL-1257), 21,200 ± 200 years (QL-1246), and
17,530 ± 70 years (QL-1247) (Stuiver et al. 1981) date un-
disturbed, perched deltas originally deposited in glacial Lake
Washburn but now only 10-300 meters from Taylor Glacier
snout. These dates reinforce earlier conclusions from geo-
morphic field data (Denton et al. 1971; Stuiver et al. 1981) that
Taylor Glacier now occupies its maximum position since late
Wisconsin time.

The exception mentioned previously is that fresh ice-cored
lateral moraines discontinuously fringe Taylor and Wright
Glaciers. Similar lateral moraines fringe most alpine glaciers in
the dry valleys region. These moraines have been dated by 14C

dating at less than 3,100 years old at two localities (Stuiver et al.
1978). We believe that a general Holocene glacier advance in the
dry valleys region (due to increased precipitation) was inter-
rupted by relatively severe climatic warming that began less
than 3,100 years ago and lasted about 900 years. Increased
ablation associated with this climatic warming caused ice-margi-
nal retreat, leading to moraine formation. Subsequent cooling
caused many glacier snouts to override these ice-cored mor-
aines and occupy their maximum late Wisconsin positions. This
reactivation has not yet affected most lateral margins, which are
still fringed by intact ice-cored moraines.

In northern Victoria Land the fresh, ice-cored moraines of the
younger drift fringe both Rennick Glacier and small, indepen-
dent glaciers. Therefore, we think they record a climatic event.
These ice-cored moraines are strikingly similar to their counter-
parts in southern Victoria Land in terms of position relative to

Table 1. Weathering of boulders on drift in northern Victoria Land

Number	Desert
Profile	 (per 314 sq m)	varnish (%)	Pitting (%)	Spalling (%)	Fractured (%)	Ventifacted (%)	Striated (%)

Younger drift
81-23
	

311
	

51
	

0
	

61
81-26
	

793
	

17
	

0
	

82
81-29
	

491
	

67
	

0
	

50
Average	 532

	
45
	

0
	

64
Older drift

81-19
	

290
	

92
	

45
81-20
	

536
	

82
	

29
81-21
	

181
	

96
	

9
81-22
	

934
	

78
	

10
81-24
	

505
	 94
	

23
81-25
	 112
	

86
	

58
Average	 426

	
88
	

29
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Table 2. Morphologic properties of soils in drift in northern Victoria Land

Depth	 Depth of slightly
oxidation	Depth of	Depth of salt	coherent	Depth to ice	Depth to	Electrical conductivity

Profile
	(cm)	pseudomorphs (cm) encrustations (cm) consistence (cm)	cement (cm)	ice core (cm)	(ms per sq cm)

Younger drift

	

81-23	0	 0	 0

	

81-26	0	 0	 0

	

81-27	0	 0	 0

	

81-29	0	 0	 0

	

81-31	0	 0	 0
Average	0	 0	 0

Older drift

	

81-19	0	 0	 10

	

81-20	0	 0	 0

	

81-21	6	 0	 6

	

81-22	0	 0	 0

	

81-24	11	 0	 11

	

81-25	0	 0	 0
Average	3	 0	 5

ice margins, morphology, surface-rock weathering, and soil
development (Bockheim 1978). Therefore, we suggest that the
ice-cored moraines in both southern and northern Victoria Land
record the same climatic event. If our inferences are correct, the
presence of marginal ice-cored moraines as far seaward as the
present grounding line suggests that Rennick Glacier reached
its present level before 3,100 years ago (in carbon-14 years) and
that grounding-line recession has not occurred subsequently.
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Glacial geologic mapping conducted during the 1974-75 field
season revealed that at least two glacial events have affected the
upper Rennick Glacier region: an older Evans glaciation proba-
bly correlative with a major expansion of the east antarctic ice
sheet, and the Rennick glaciation, which since the end of the
late Wisconsin has been in a retreat phase (Mayewski, Attig, and
Drewry 1979). Ice surface reconstructions suggest that (1) in the
area of the current Rennick Glacier grounding line, approx-
imately 120 kilometers inland from its current terminus, Evans
ice was at least 1,000 meters higher and Rennick ice as much as 600
meters higher than today, and (2) the glacier's grounding line ex-
tended at least 98 kilometers, and as much as 43 kilometers,
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