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IN THE ROSS SEA (DSDP SITES 270-274) AND THE SOUTH INDIAN OCEAN (SITE 268)

Peter J. Barrett, Geology Department, Victoria University of Wellington, Wellington, New Zealand

INTRODUCTION

The 984 pebbles on which this study is based are from
late Cenozoic sediments in the Ross Sea (DSDP Sites
270-274), and from Site 268, 200 km off the coast of
Antarctica in the South Indian Ocean (Figure 1). No
pebbles were found in cores at Site 269, midway between
Sites 268 and 274 and a similar distance from the conti-
nent, Nor were any found unequivocally in place at Site
267, which was more densely populated with icebergs at
the time of drilling than any of the other sites on Leg 28.
The pebbles occur scattered through poorly sorted fine-
grained sediment, largely silty clay, of which they nor-
mally form less than 2%. The context indicates that they
were deposited from melting ice and that they were
probably derived by glacial erosion.

The study was undertaken to document the charac-
teristics of the pebbles and to see if changes in charac-
teristics areally or with time could be used to provide
evidence for changes in Antarctic climate or for tectonic
events in the late Cenozoic. It seemed likely that pebbles
from some intervals might record the effects of non-
glacial processes. In addition, pebble lithologies were
determined both to place limits on the location of the
source regions and to ascertain the geological character
of the source.

The pebbles were collected onboard for later measure-
ment and description, except for those from Site 268,
which were measured and described onboard. Sampling
was necessarily somewhat erratic. The pebbles were
picked out by hand, and the small but variable numbers
collected over most of the core length reflect to some
degree the time available for sampling and labeling, as
well as their sparse distribution (Figure 2). The strati-
graphic distribution of sampled pebbles is considerably
different from the abundance of pebbles in the core,
which has been plotted for Site 270 by Barrett (this
volume). The more lithified cores are less well repre-
sented because of the difficulty in extracting pebbles,
and smaller pebbles (less than 10 mm in length) have
also been discriminated against for practical reasons.
However, the uniqueness of the collection persuaded the
writer that description was desirable despite the con-
siderable bias in sampling. The attributes measured and
described for each pebble are given in Table 1. A listing
of the observed and derived properties for each pebble is
filed with the Deep Sea Drilling Project.

SHAPE AND ROUNDNESS

The range in sphericity of Ross Sea pebbles is not
large, and the mean values are close both to pebbles in
deposits of continental glaciers and to river pebbles

Figure 1. Locality map for Leg 28 sites near Antarctica.
Only circled sites yielded ice-rafted pebbles. The
stippled area lies between the 0 and 100 meter iso-
baths.

(Table 2), though Sneed and Folk (1958) found that
rivers had very little effect on pebbles for transport dis-
tances up to 200 miles. Other shape indices indicate that
the Ross Sea pebbles have little preference for being
either prolate (elongate) or oblate (disk-shaped).

Roundness appears significantly lower than for river
pebbles, and is much lower than for beach pebbles,
though the difference between the Ross Sea pebbles and
those in the upstream reaches studied by Sneed and Folk
is not large. Roundness of the former is similar to that
for pebbles in Pleistocene till in New Hampshire (Krum-
bein roundness of 0.48 from over 4000 pebbles, Drake,
1971), and for pebbles from Permian tillite in Ant-
arctica (Table 2).

The proportion of striated pebbles from the Ross Sea
(Table 2) is much larger than those described by Drake
(10% versus 2.9%), or those described by Lindsay (1970)
(0.8%). However, Holmes (1960) found 28% of a sample
of glacially transported fine-grained sedimentary peb-
bles to be striated. The differences may be partly due to
different proportions of susceptible lithologies, though
less than 10% of the Ross Sea pebbles are of fine-grained
sedimentary lithologies.

PEBBLE LITHOLOGY

Procedure

Pebbles were identified largely from hand specimen
examination, though for about one in five a fragment
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Figure 2. Distribution of pebbles used in this study. Abundances are not closely related to abundances in the core. The

lowest limit for pebbles in place at Sites 268, 279, and 274 is indicated by arrows.

TABLE 1
Properties Observed and Derived for Pebbles Collected on Leg 28
Acceptable Condition
Observed Property Derived Property of Pebble
a, b, ¢ axes Maximum projection sphericity® Whole?
(to 0.1 mm) Aschenbrenner sphericity® Whole
Oblate-prolate index? Whole
Williams shape factord Whole
Krumbein roundness® Whole and brokenf
Diameters of smallest Folk roundness?® Whole and broken
circle fitted to margin
and largest inscribed
circle
Presence of striae Whole and broken
Lithology All (Includes pebbles
that were drilled, sawn
or that appear to have
little of the original

ab Dobkins and Folk (1970).

surface left)

Indicates that only whole pebbles were used in averaging derived property.
; Aschenbrenner (1956).

Williams (1965).
€ Krumbein (1941).

Pebbles in this category have at least half of their original surface preserved.
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TABLE 2
Shape and Roundness for Pebbles of All Lithologies From DSDP Sites 268 and 270-274

Lindsay Sneed and Folk Dobkins and Folk
(1970) (1958) (1970)
270-272 273 274 268 Tillite River River Beach
Number of whole pebbles 265 77 149 86 1091 111 86 157
Mean size and range (mm) 14 (4-60) 17 (6-45) 12 (4-50) 13 (6-52) (4-64) (30-70) (16-32) (16-32)
Maximum projection sphericity 0.69 + 0.11  0.71 + 0.25 0.67+0.12 0.70+0.09 0.69 0.69 +0.10 0.62:0.12
Aschenbrenner sphericity 0.87 + 0.06 0.87 +0.07 0.85+0.07 0.88 + 0.04 0.87
Oblate-prolate index 0.55+ 536 -0.28 + 5.52 0.22+ 582 0.72+4.16 -1.69 £ 5.50 0.73+5.30
Williams shape factor 0.07 £ 0.29 0.08 = 0.29 0.09 £0.30 0.05+0.23
Krumbein roundness 047 +0.09 048 +0.12 040+ 0.14 036 +0.12 0.49 0.54 (upstream)
Folk roundness 0.25 + 0.17 - - - 0.63 (downstream)  0.38 + 0.19 0.49 £ 0.21
Striated clasts 10% 8% 13% 2% 0.8

Note: Comparative data are for all lithologies in the Pagoda Tillite (Permian),

Antarctica, for quartz pebbles in the Colorado River, and for basalt pebbles

from rivers and beaches on Tahiti-nui. The error indicated is one standard deviation.

was crushed on a glass slide for microscopic examina-
tion to determine gross mineralogy and the character of
the matrix or groundmass. Further control was provid-
ed by 30 thin sections from Site 270, 20 from Sites 271-
273, and 20 from Site 268. It is estimated from a com-
parison of hand specimen and thin section deter-
minations that about 90% of the pebbles are correctly
categorized. The major problem is the distinction of
metamorphic rocks that appear unfoliated in hand
specimen but are clearly foliated in thin section. Pebbles
of indurated graywacke and argillite have been included
with the nonfoliated metamorphic rocks because in
hand specimen they cannot be readily distinguished
though the former can be easily separated from the
quartzose, argillaceous, and calcareous sediments. The
results are summarized in Table 3. Inferences concer-
ning source are based largely on the summary of Ant-
arctic bedrock geology compiled by Craddock (1972).

South Central Ross Sea (Sites 270-272)

The source region appears to be dominantly a
metasedimentary geosynclinal sequence. Pebbles from
this sequence (two-thirds of the sample) range from
graywacke and argillite (15%), through phyillite and
schist (9%) to gneiss (7%). A considerable proportion are
hornfels and granofels (16%) and vein quartz and meta-
volcanic rocks are quite common. The plutonic rocks
are largely granitic and somewhat altered. No such
terrane is exposed in Marie Byrd Land, which near the
coast is extensively intruded by granite in the west and is
largely covered by Cenozoic volcanic rocks in the east.
Nor is it to be found in the Transantarctic Mountains,
where the cover rocks comprise 2000 meters of continen-
tal sediments (Beacon Supergroup) overlain by at least
500 meters of Jurassic basalt and intruded by up to 1000
meters of coeval diabase. The exposed basement is large-
ly granitic and can also be excluded as a dominant
source.

The source region is inferred to lie in the area between
coastal Marie Byrd Land and the central Transantarctic
Mountains, a region now covered by ice. Comparison of
Miocene and Plio-Pleistocene lithologic proportions in-
dicates very little change in the character of the source

region with time. The only difference that is likely to be
significant in the data presented here is the substantially
larger proportion of diabase in the Miocene. Most of the
pebbles (9 of the 14) come from the interval 34-52 meters
subbottom (middle Miocene) at Site 272, and thus repre-
sent a relatively short period when ice from the Trans-
antarctic Mountains reached as far west as the south
central Ross Sea.

Western Ross Sea (Site 273)

The difference in provenance between the Miocene
and Plio-Pleistocene pebbles at Site 273 is substantial
and appears significant, despite the limited data. The
Plio-Pleistocene sample is dominated by metamorphic
lithologies, of which the most common is schist. The
source region may be significantly, but not greatly,
different from that for the south central Ross Sea. The
significant number of diabase pebbles indicates that at
least some of the ice was passing through the Transant-
arctic Mountains.

In contrast, diabase is the single most common
lithology in the Miocene pebbles. The potential source
region is quite limited in extent, the only large volumes
of diabase being in the Transantarctic Mountains
between the Ohio Range (85°S; 110°W) and the Maw-
son Glacier (76°10'S). The abundance of diabase in the
Miocene pebbles of 273 is comparable with that of
pebbles in moraines in the lower Victoria Valley adja-
cent to McMurdo Sound. Five pebble counts from
moraines about 25 km down valley from the main es-
carpment of Beacon sediments and Jurassic diabase
show that the sediments constitute from 0% to 10% and
diabase from 20% to 50% of the samples. The other
pebbles are largely granitic, even though the underlying
basement rocks contain almost as large an area of
metasedimentary rocks (data from Calkin, 1971, fig. 6
and 12). The source of the Miocene pebbles at Site 273 is
therefore inferred to be a similar area of Beacon sedi-
ments intruded by diabase, with a basement largely of
geosynclinal metasedimentary rocks. The most likely
region is the Beardmore Glacier area, between 82° and
86°S.
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TABLE 3
Lithologies (in percent) of Pebbles from DSDP Sites 268 and 270-274

Site 270-272  270-272 273 273273A 274 268
Age Plio- Mio- Plio- Mio- Plio-b Plio-
Number of Pleist cene?  Pleist cene Pleist  Pleist
Pebbles 246 298 33 115 188 104
Volcanic 2 3 3 8 13 2
Silicic - o X - 2 6 -
Basaltic 2 2 3 6 7 2
Plutonic 13 20 28 52 22 55
Granitic 10 12 13 17 15 48
Gabbroic 3 8 15 35 8 7
(Diabase) (x) (5) 6) (28) (6) =)
Metamorphic 70 65 63 29 53 27
Foliated 18 14 34 12 12 18
Nonfoliated 51 51 28 17 40 9
Sedimentary 15 13 6 11 12 16
(Diamictite) (3) (1) (6) (3) (2) -)
100% 100% 100% 100% 100% 100%
Other 7% 10% 3% 10% 14% 10%
Striated 8% 11% 3% 10% 13% 2%

4Includes 60 pebbles from the late Oligocene at Site 270.

Includes 14 pebbles from the Miocene.

CLess than 0.5%.

Northern Ross Sea (Site 274)

The pebbles at Site 274, a deep water site 300 km
north of the continental margin, are in similar lithologic
proportions to those from the south central Ross Sea,
again pointing to dominantly a geosynclinal meta-
sedimentary source terrane inferred to be the interior of
Marie Byrd Land. The most obvious difference is in the
larger proportion of volcanic pebbles. The silicic pebbles
are likely to have come from the Gallipolli Porphyries
(Devonian) of northern Victoria Land; the basalt peb-
bles being from the late Cenozoic McMurdo Volcanics,
an association of highly differentiated alkaline basaltic
rocks on the Victoria Land coast. In addition there is a
significant, though small, proportion of diabase peb-
bles from the Transantarctic Mountains. It is believed
that most of the ice dropping pebbles at Site 274 came
from Marie Byrd Land, but that some came from the
western side of the Ross Sea through the Transantarctic
Mountains.

All of the Ross Sea sites yielded a few pebbles of
semilithified-lithified diamictite, a poorly sorted silty
claystone, like most of the sediments from which the
pebbles were taken. Sediments with a similar degree of
lithification are at present at least 300 and probably
about 600 meters below the sea floor at Site 271. The
pebbles indicate extensive erosion probably during
glacial advances near the margin of the Ross embay-
ment. The oldest diamictite pebble recovered is from the
middle Miocene of Site 272,

South Indian Ocean (Site 268)

The pebbles at Site 268 are clearly from a different
source than those from the Ross Sea sites. Almost half
are granitic, and the metamorphic pebbles, the next
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largest group, are largely schist and gneiss. No gray-
wacke, argillite, or metavolcanic pebbles were recog-
nized, Several of the rock types are distinctive, although
they form a small proportion of the sample. Two of the
gabbros are very coarse grained, and in thin section
show close alignment of apparent long axes of plagio-
clase, suggesting derivation from a layered-cumulate
mafic intrusion. The sedimentary rocks include both
well-sorted fine to medium grained ortho quartzites, like
the Devonian of the Transantarctic Mountains, and
hematitic orthoquartzite, presumably from a “‘red-bed”
sequence.

The exposed rocks on the adjacent coast from 90° to
150°E are granulite facies schist and gneiss intruded by
charnockitic granite, apart from a small area of Precam-
brian sediment at Mount Sandow. No charnockite was
found among the granite pebbles, and the lithologies
suggest a more varied terrane that included more varied
and younger rocks than those presently exposed along
the adjacent coast. However, no other Antarctic region
is known where similar lithologies in similar proportions
crop out.

CONCLUSIONS

The study has shown that the Ross Sea pebbles are
similar in roundness to those in glacial deposits and are
different from beach and river pebbles. There appears to
be no long-term stratigraphic variation in the shape or
roundness of the pebbles studied. Ten percent of the
pebbles are striated, a large number for a deposit with a
small proportion of fine-grained sedimentary lithol-
ogies.

Lithologic proportions of pebbles in the Ross Sea in-
dicate that the major source is largely a geosynclinal
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metasedimentary sequence intruded by granitic rocks,
and located in inland Marie Byrd Land, now covered by
ice. Lithologies typical of the Transantarctic Mountains
are rare, except for the Miocene at Site 273, where the
abundance of diabase and the still considerable propor-
tion of metasediments suggests a source in the central
Transantarctic Mountains for that place and time. The
source for the pebbles at Site 274 is also clearly the Ross
embayment to the south, arguing against the importance
of circumpolar transport of coarse glacial debris. Piper
and Brisco (this volume) reach a similar conclusion from
the large differences in the proportion of ice-rafted sedi-
ment at Sites 268, 269, and 274, which are equally spac-
ed and about the same distance from the Antarctic
coast. No source that can satisfactorily account for the
lithologic proportions and types at Site 268 is presently
known, though the adjacent coast is largely ice covered.
Inferred source rocks of interest include a layered-
cumulate mafic intrusion and a ‘“‘red-bed” sequence.
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APPENDIX A

Key for pebble data from DSDP Site 268 (104 pebbles), South In-
dian Ocean, and Sites 270-274 (879 pebbles), Ross Sea, Antarctica:

C/A, B/A Axial ratios. A, B, C are long, inter-
mediate, and short axes.

SPH Maximum projection sphericity (Dob-
kins and Folk, 1970).

OPI Oblate-prolate index (Dobkins and Folk,
1970).

KRNSS Roundness (Krumbein, 1941).

FRNSS Roundness (Dobkins and Folk, 1970).

SIZE Mean size in mm [(A+B+C)/3] for whole
pebbles. A axis for others.

LITHOLOGY STR S denotes presence of striae on surface.

ASPH Working sphericity of Aschenbrenner
(1956).
WSHAPE Shape factor of Williams (1965).

Last column on right has a letter indicating the state of the pebble.
W = whole; B = broken after deposition; S = sawn; D = drilled; N =
no original surface left for other reasons.

Where data are not available or sufficient to calculate the above
parameters 0.00 or ******* have been substituted in the printout.

A copy of the program, which is in FORTRAN IV for a Burroughs
6700, is available on request.
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C/Aa  B/A SPH OPl KRNSS FRNSS SIZE LITHOLOGY STR ASPH WSHAPE
268 1 5 1 0s75 0486 0BT 0495 0430 0s00 2843 GRANDODIORITE Qa%4 =0402 W
268 1 CC 2 0s57 0477 047% 0s58 0430 0400 2743 GRANODIORITE 0+91 Ds08 n
268 1 CC 13 Osbh D4BB 078 =2.860 0.80 040U 21+0 SANDSTONE 0+93 0417 n
268 1 CC a 0s33 0448 0461 Buls 0:30 0.0V 2040 GRANITE DeB2 =0429 W
288 1 CC 8 0459 0468 0480 4470 0+50 040U 1647 HORNBLENDITE 0692 =0+21 W
268 1 CC & 0s85 0459 0470 5450 0450 0400 15+:0 GHANITE 0+88 =0423 m
268 1 CC 7 0e60 D475 0478 2408 0430 040U 15«7 GHANITE 0492 =0406 n
268 L CC 8 0:80 0480 0458 =4+17 0430 0400 14«7 GRANOFELS 0+83 0438 W
268 1 CC 9 0s42 0463 0a65 3426 0480 040U L1340 GRANITE 0+B& =0s05 A
268 1 CC 10 0463 0479 0480 1413 0s80 0s00 1543 SCHIST 0893 =0401 W
268 1 CC 11 0450 0472 0470 1401l 0430 0400 1343 SANDSTONE 0+89 0408 n
268 1 CC 12 039 0461 0e63 3451 0430 0400 1240 VEIN QUARTZ 085 =0.08 w
268 1 CC 13 0s56 0469 0477 3481 U030 0400 1240 GRANITE 0+91 =0416 W
268 ] CC 1a 0447 0467 0469 2468 050 0+0U 10+7 GHRANODIORITE? 0e¢BB =0+05 W
268 1 CC 1% 0s70 D480 0485 2438 0430 0400 843 SCHIST 0494 =0409 o
268 ) CC 16 0s85 0482 0463 =3467 0450 0s00 Bs3 SCHIST 0sB6 Q.32 W
268 | CC 17 Os#3 0a71 0s64 0400 0430 040U 1040 GHANITE 0e¢Bs 0al6 m
268 1 CC 18 Oslt 0477 0485 =155 0450 0400 947 VEIN QUARTZ 0«87 0422 W
268 1 CC 19 0s31 Osdd Osbl 10418 0430 0sOU 9e3 GRANITE DeB1 =0439 W
268 1 CC 20 0s50 0490 0485 *6+0U0 0430 0s0uU B+0 GRANITE 0sB7 0438 W
268 1 CC 21 0050 0492 0465 =667 0430 040U Vo7 HMETAQUARTZITE 0+B7 0440 w
268 ] CC 22 0s50 0475 0469 0400 0QsdU 0400 9«0 FELOSPAR 0eBY 0sll W
268 1 CC 23 0s85 0a91 0461 =733 0440 0400 B.7 GRANDDIODRITE D+B85 0«45 W
268 1 CC 28 045 0473 04886 0400 0440 040U B840 GHANODIOWITE 0sB7 OQulé w
268 1 CC 25 0485 0482 0463 =367 0,40 0.00 B+3 GRANODIORITE 0#B&6 0.32 W
268 1 CC 26 0s82 0483 0459 =Sela 0410 0400 9.0 GRANDDIORITE OsB4  0.80 W
68 1 CC 27 0sd5 0«73 Osb6 0+0u 0430 040U Ha0 GRANDDIORITE 0«87 Oalé W
268 1 CC 28 0550 0480 0«68 =2.00 0430 0400 747 FELDSPAR 0489 0422 W
268 1 CC 29 Osb4 0s73 0482 3494 Ue30 040U BT GRANITE 093 =0417 W
268 1 CC 30 0856 0467 0477 4450 0430 0400 6+7 FELDSPAR 0891 =0+20 W
268 1 CC 31 0e33 0456 0458 5400 0«30 040U 57 HORNFELS 0s81 =0+07 w
268 1 CC 32 Q0433 0456 0«58 Se0U 0430 040U S«7 MUDSTONE 0481 =007 W
268 3 CC ) 0852 0472 072 1438 0ed0 0s00 2147 GHANITE 0490 0401 W
268 3 CC 2 0+37 0s74 0457 =2426 030 0400 133 SANDSTONE 0«82 0s32 n
268 3 CC 3 0456 0795 0«75 1427 Ve300 0+00 12+¢3 GRANITE 0s91 0400 W
268 3 CC & Debyg 0067 Q4867 2425 0030 Q40U 1247 GRANDDIORITE 0s87 De00 W
268 3 CC 5 0s62 0e69 0sB2 weBs 0430 0400 10+0 SCHIST 0+92 =0422 n
268 3 CC & 0854 0469 075 3410 0Ve80 0400 Y7 SCHIST 0:91 =041l n
268 31 CC 7 0s50 08B0 0468 =2.00 0430 0400 Ts7 HORNFELS 0sBY% 0422 W
268 3 2 8 0s6 0472 0466 0433 VS0 040U @be3  GAHBHD S 0«87 0412w
268 5 1 1 0452 0497 Dab5 =H.4¥ UeS0 0aUV 27+3 GHANITE 0+B7 045 w
268 5 1 2 0ub0 04B3 0476 =1e3y Owsa0 00U 2843 GRANITE 0s92 0s18 n
268 5 1 3 0s00 0483 QeQuesswes  Us20 0400 37+0 GHANITE tesnnnannann @
268 5 1 & 0s0U 0483 Dos00wwwess 020 U0V 2740 GHANODDIORITE stwwenwar g
268 5 1 5 0e33 0475 0453 =375 0s20 040v 1647 GRANDOIORITE 0e78 Oubl W
268 5 1 & Qud DeS6 0s71 BeT5 0420 040U 12+0 GHANITE QsB7 =0+31 W
268 5 1 7 Oett? D476 DOsbs =1a18 Us3U 00U 1247 GRANITE 0+B8 0420 W
268 5 1 8 Qa2 D467 Osb4 1a71 Usdt 040U B3 ORTHOQUARTZILI UsBE D406 W
268 5 1 9 06U 0480 0477 D+0U 0480 Ds0w Bu0 7 0+52 0406 W
268 5 1 10 0460 0u70 Ou80 sl UeS0 0s0u To? MUDSTONE 0s92 =0418
268 5 2 11 0452 0481 0470 =147y 0460 0.00 52.0 GABBRD 0s89 0420 W
268 5 2 12 Osl2 0458 DebH 5452 Ue20 0400 1743 GNEISS OsBle =0.21 n
268 5 2 13 Q3B 0454 0465 645U Ueb0 0s0u 1647 MUDSTONE 0485 =025 W
268 5 2 14 0s0U De54 OsUOwwwews  Uup0 0400 2040 HMUDSTONE Tessrvnandes B
268 5 2 15 0s50 0455 0477 Ha0OU 060 04,00 1347 SANDSTONE 0489 =0440 w
268 5 2 16 0e56 0467 0477 4450 Us50 0400 1343 OIORITE? 0e91 =0.20 W
268 5 2 17 Qulih D72 0ub5 Ua0U 0wty 040U 13.0 FELOSPAR 0«87 0sl15 W
268 5 2 18 0«73 0473 0,90 HeM2 JVedu 0.0u 1243 HURNBLENDITE 0«94 =0427 W
268 5 2 19 0459 0459 0484 HeS0 Ua30 040U 1243 uHANITE 0491 =041 W
268 5 2 20 GsbT 0D4B3 0udl De0u 0a30 0s0U 1040 BASALT C(ITRACH 0+93 0404 W
268 5 2 21 0s54 0477 0472 0su0 0430 04,00 10.0 GHANODIOWITE? 0490 0409 nm
268 5 2 22 0e35 0459 0462 IsMe a3l 0400 1140 SCHIST 0482 =0402 n
268 5 2 23 QsS4 07T 072 0400 0s840 040U 10s0 FELDSPaAR 0+90 0409 W
268 5 2 24 0.82 0467 0468 1471 U050 040U 843 VEIN QUANTZ 0«BE 0406 W
288 5 2 2% Qsb3 0475 080 246F Ushb 040U 6s3 GHANITE 0s93 =0410 0
268 5 CC 26 0e00 0475 UsOQwwwews 0410 0400 3240 oHANDDIORITE rsnnvnnnnar g
268 5 CC 27 0sDU  0u75 Vs00wwawss  Usdld 040U 35:0 SANDSTONE Tewsranrnsar 4
268 5 CC 28 Qa7 OuH9 04n3 =614 U300 0400 28.3 GNEISS Oslo Deli0 W
268 5 CC 29 0400 O0«HY O.0Q0%wswewrs  US50 0.00 3640 GNEISS Tesnnnwnenan §
268 5 CC 30 0s00 Q.89 OuuQwewsess  Us30 040U 2840 GNELSS tsenenannans B
268 5 CC 31 0867 0?1l Usdh Se63 Usdll 040U 1940 GHANODIOWITE 0+93 =0425 W
268 5 CC 32 0e57 04B7 0472 =3.54 U020 0Q.0U 1Bs7 GRANITE 0+90 0425 W
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