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Captions to Cover Photos

410-39-1, 110-130 cm; 410-39-2, 125-
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Basalt and basalt breccia from Site

410 at 45°N on the western Mid-Atlantic
crest on anomaly 5. Basalt is very fine-
grained and aphyric; matrix is limestone.
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INITIAL CORE DESCRIPTIONS - LEG 49

Background and Objectives

Single bit drilling was done on Leg 49 in a variety of geologic
provinces in the North Atlantic. Downhole logging was not done. Also,
an XRF was not available for this leg. On shipboard, our laboratory
capabilities included the usual petrologic and sedimentologic facili-
ties. Our paleomagnetic equipment was a Digico spinner, and both an
alternating field and a thermal demagnetizer. We made measurements
using echo sounding (12 kHz), magnetic field, and airgun reflection
underway and wide angle reflection (with sonobuoys) on site.

Topics investigated on Leg 49 are: 1) variation of mantle sources
of spreading center magmas with time, 2) aging of the volcanic layer,
3) degree of hydrothermal alteration and metamorphism of the volcanic
layer, 4) lateral and vertical variation of the petrochemistry, mag-
netic properties and structure of the volcanic layer, 5) the north-
south variability of spreading center magmas through the North Atlantic,
6) the initiation of glaciation during the upper Pliocene, and 7) the
influence of bottom currents origination, at the Iceland-Faeroes Ridge,
on sediments of the ridge flank province of the western North Atlantic.

The igneous rock studies fall under two general categoriesl. The
first is crustal processes occurring at diverging boundaries now and

during the geologically recent past. Important questions concerned

1
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with the igneous processes at plate boundaries include the chemistry of
lavas, and their variability and correlation with the factors that de-
termine the structure and thickness of flow units as well as their mag-
netic and seismic properties. How do these data match va1ués.préd1cted
by geophysica] mdde]s? Certain questioﬁs regarding hydrotherma] pro-
cesses at ridgé crests‘need study: Dd the rock; show evidenﬁe of hydro-
thermal conQection‘and how 15 this process 1oca1fzed vertica]]& and
horizontally? What.effects could hydrotherma1 convéction h&ve on the
chemistry of sea water and can it account for mef$11fferous deposits in
the Vo]canic layer? Evidehce frdm dredges and ophiolites suggests that
metamorphism occhrs periodically in the volcanic layer. By drilling we
seek evidence of metamorphism and its effects oﬁ the vertical stratigraphy.

A second category of topics is temporaT variation in the character-
istics of the volcanic layer: How does old crust differ from young? Is
there evidence fof change in mantle source chemistry over tens of millions
of years? How important is hydrothermal activity in older crust? What
are the weathering processes in the volcanic layer? How does aging affect
the maghetic properties and seismic velocities of the volcanic layer?

Qur drilling program included three holes on the west flank of the
Reykjanes Ridge (407, 408, 409), and 7 holes in the cresta]vregions of
the Mid-Atlantic Ridge (Figure 1).

The Reykjanes Ridge (RER) is on the boundary of the North American
and European plates. It is a slow-spreading (one cm/yr) oceanic ridge
which trends southwest from Iceland and terminates against the Charlie-

Gibbs Fracture Zone at about 53°N. It differs from other slow spreading
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ridges in that it does not possess a well-defined rift valley at its
crest (Talwani et al., 1971). From latitudes 61° to 64°N the Ridge
crest is about 50 km wide and one kilometer high (Figure 2). The
crestal depth ranges from 7 km to zero where it emerges at the coast
of Iceland. Another distinguishing feature of the RER is that it
continues for hundreds of kilometers without being offset a large
distance by fracture zones. On the Mid—Atlantie Ridgeg(MAR), fracture
zones occur at roughly 50 km intervals.

Talwani et al. (1971) conducted an intensive geophysical-
reconnaissance of the RER. Their most significant inference may
have been a 400 meter-thick highly magnetized crustal layer, which
they believe is the source of the magnetic anomalies. Model studies
show this Tayer to have an average intensity of 0.03 cgs (30 amps/
meter) over the central anomaly decreasing to 0.012 cgs (12 amps/
meter) off the crestal region and to 0.007 cgs (7 amps/meters) over
anomaly 5. The anomaly amplitudes over the RER are very much larger
than those commonly seen over the MAR. Although magnetic anomalies are
particularly high over the crest, they seem to be relatively depressed
here by a long wavelength regional Tow.

The distribution of sediments over the RER is related to the
régiona] topography and ocean circulation system. The crestal region
(50 km wide) is almost devoid of sediments. Sediment thickness
increases abruptly to 200 to 300 meters at anomaly 2' just off crestal
plateau and again to several hundred meters beyond a regional depth

offset at anomaly 5. A pronounced heat flow Tow (0.2 ca]/cm2 sec,
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or 83.74 mW/mz) occurs 75 km west of the RER axis (Talwani et al.
1971). This is near a negative magnetic anomaly between 4' and 5
(about 7.5 million years old) and just east of Site 408. Seismic
refraction results show a velocity of 3 km/sec for the upper vol-
canic layer near the crest, which increases to about 4.6 km/sec on
the flanks. The volcanic layer increases in thickness from 1.5 to
2.5 km flankward. Layer 3 vélocities also increase flankward from
4.4 to 7.3 km/sec. Either layer 3B or low velocity mantle (7.4 to
7.6 km/sec) occurs at 3.5 km sub-bottom at the RER crest and 4.5
km on the flanks. The RER 1is in isostatic equilibrium but the
crestal region has a positive free-air gravity anomaly of 50 mgal
similar to elsewhere on the MAR.

The RER volcanic layer is characterized by a distinctive
petro-chemistry (e.g. Schilling, 1973; Sun et al., 1975). Chemical
gradients exist along the crest from Iceland to about 61°N (400
km to the south). South from Iceland the pyroxene-plagioclase ratio,
Fe/Mg, and wt % KZO’ TiOZ, and P205, all decrease. In addition,
rocks near Iceland are generally enriched in many trace elements
with Tow solid/liquid partition coefficients (incompatible elements)
relative to basalts more typical of the world's mid-ocean ridges.
Schilling (1973) reported that this enrichment gradually disappears
approaching 61°N. Radiogenic Sr and Pb show higher concentrations
near Iceland. In a study of lead isotopic gradients, Sun et al.
(1975) show evidence which supports a mixing of mantle plume and
asthenosphere material beneath Iceland to produce these geochemical

gradients.



A thick sediment cover (200-500 m) exists at Sites 407 & 408.
Continuous coring was done to answer questions relating to
North Atlantic sedimentation, such as the history of glaciation,
the effects of bottom currents on sedimentation, and the timing
of the initiation of bottom circulation originating in the
Norwegian Sea. Jones et al. (1970) discussed the flow of
Norwegian Sea deep water southward over the Iceland-Faeroe Ridge
and then along the east flank of the RER. From here it passes
through the Gibbs Fracture Zone and then flows north following
the west flank of the RER. Several sediment ridges, including
the Gardar Ridge on the east flank of the RER, have been formed
as a result of this circulation. No sediment ridge is evident
on the west flank of the RER. The sediments which are there
however, probably reflect materials which the bottom current
has carried in from elsewhere.

Site 410 is located on the west flank of the MAR at latitude
45°N over anomaly 5 (9-10 million years old). Our objectives here
are similar to those for other crestal sites. This particular region
benefits from extensive survey work in the axial regions by the
Bedford Institute and Dalhousie University (Aumento et al., 1971),
and from several related studies by European institutions. The
ridge here fits older notions of the MAR geology. It has a well-
developed rift valley and mountains, slow spreading which is largely

symmetrical in contrast to the FAMOUS area (37°N), thin sediment



cover, classic MAR crustal structure (layer 2A first was identified
here), and isostatic compensation.

Sites 411, 412, and 413 are near 37°N, within the FAMOUS area
(Heirtzler and LePichon, 1974). The MAR here is at the juncture
of the African and North American plates, and just south of the
Azores and the North American-African-European triple junction
(ridge-ridge-fault). The MAR here trends N45°E and is composed
of individual spreading segments about 40 to 50 km long, trending
N20°E. These short segments are offset right laterally by fracture
zones which are slightly oblique to the spreading segments. The
spreading rate is about 1 cm/yr for the Tast 10 million years
(Phillips et al., 1975). On a shorter time scale the spreading
rates have differed on opposite sides of the ridge. For the last
1.7 million years the rate has averaged 1.34 cmn/yr to the east and
0.7 cm/yr to the west. Before 1.7 million years the rates were
1.08 cm/yr to the east and 1.33 cm/yr to the west (Macdonald,
1977). The morphology of the ridge crest here has all the physi-
ographic provinces defined by Heezen et al. (1959). The rift valley
here is about 30 km wide but the outer walls are about 20 km to
the east of the valley axis and 10 km to the west (Macdonald et al.,
1975). This asymmetry in morphology reflects the asymmetry in
spreading rates. On Leg 37, DSDP Sites 332 and 333 were drilled in
the rift mountains and Sites 334 and 335 on the high fractured plateau

(Figure 3). The MAR morphology here obviously contrasts with that of



0 . 10 b 20 33 W
km

33°40'W 33° 30w

Figure 3. Leg 49 drill holes in the FAMOUS area.



the RER to the north. Sediment thickness increases rather uniformly
away from the crest with about 200 meters near Sites 332 and 333
(3.5 million years old), 400 meters near Site 334 (8.9 million
years old), and 500 meters near Site 335 (16.5 million years old).
Refraction profiles were shot in the median valley and above 2
million year old crust on the west rift mountains (Poehls, 1975).
These results define a low velocity layer 2A (3.96 km/sec) and
layers 2B (5 km/sec), and 3 (7.2 km/sec). Layer 2 may thicken

from 1.5 km in rift valley to 3 km at 15 km (2 million years old).
High velocity mantle was reported in the rift valley axis (8.34

km/sec).

Program and Results

Glomar Challenger left Aberdeen, Scotland, July 18, 1976 and
docked 49 days later, on September 4 at Funchal, Madeira. During
the leg, Glomar Challenger steamed 4,275 miles, carried out operations
at 8 sites, and drilled 10 holes in water 832 to 2,977 meters deep.
We cut 192 cores, recovering a total of 441 meters (38%) of layer
1 and 163 meters (21%) of layer 2 (Table 1 and Figure 4). We also
achieved the deepest single-bit penetration into layer 2 (239 meters
at Site 409), as well as penetrating a fracture-zone valley (Sites
412 and 413) and drilling 3 holes in the youngest basement yet
drilled (409, 411, 412).
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Leg 49 was plagued by an inordinate number of meteoro-
logical and medical difficulties, and rotary-helper Richard
Meadows was killed in a rig-floor accident. Because of those
difficulties Challenger made 3 unscheduled calls at Reykjavik,
Iceland, and was forced to abandon the final sites (413, 414)
as Hurricane Emmy, followed by Hurricane Frances, swept far
into the central eastern Atlantic.
Despite the diversity of the geologic provinces traversed,
we made several observations common to 2 or 3 of these regions.
From our basement cores we defined 4 different measures
of vertical variation in layer 2 structure. We defined igneous
cooling units, usually on the order of 1 to 5 meters thick,
using changes in drilling rates and the occurrences of glassy
selvages. We defined petrographic units, usually encompassing
1 or more cooling units, on the basis of thin-section studies.
We defined magnetic cooling units on the basis of stable inclin-
ations. These units are vertical sections with similar inclinations,
generally encompassing more than 1 lava flow and petrographic units;
thus, the petrography of the lavas changes more rapidly than the
secular variation of the magnetic field. Finally, after shore-based
geochemical work was complete we defined geochemical units, ranging
in number from 1 to 4 in each hole.
At every hole we found sequences of sediments intercalated

within the basement section, ranging in thickness from a few centimeters
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up to one unit of 23 meters in Hole 407. The sediment units often
coincide with geochemical breaks that cannot be bridged by simple
crystal fractionation, and with changes in magnetic inclination
in the basalts. The implication is of episodicity of volcanism

at spreading centers, as was demonstrated by analysis of lavas

on Leg 37.

Magnetic inclinations were low at some sites, but a statistical
study shows that only at Site 409 did we drill enough section to
average out secular variation.

Basal chalks at both sites 410 (45°N) and 412 (FAMOUS area)
were oxidized, in marked contrast to the overlying reduced sedi-
mentary section. The oxidation was secondary, since pyritized

sedimentary structures occur within the section.

Reykjanes Ridge Sites. We drilled 3 holes on the west flank

of Reykjanes Ridge into crust 2.2, 20 and 38 million years old.
These were placed along a plate-mantle flow 1ine from a point
halfway down the reported geochemical gradient between Icelandic
lavas in the north and normal oceanic basalts to the south. Ship-
board studies were not definitive, but shore-based geochemistry
showed that there was no marked difference in incompatible element
levels between the three holes on the transect. Levels were

s1ightly higher in 407 than 408, and in 408 than 409. Vesicularity

14



increased markedly from 407 to 409, suggesting an elevation of the
ridge crest over the last 40 m.y. This observation is likely to be
tied to the character of volcanism along the ridge and on Iceland.

We cored thick middle Miocene to Pliocene nannofossil oozes
within the sediment section on the Reykjanes Ridge (Sites 407
and 408). They contain thin glauconite laminations associated
with dark ash, tentatively interpreted as evidence of bottom-
current activity ('contourite' deposits) and were deposited 2
to 3 times as rapidly as sediments below an upper/lower Miocene
hiatus (Site 407) and upper/middle Miocene hiatus (Site 408).

An absence of terrigenous components in these sediments suggests
deposition by northward-flowing, Norwegian Sea overflow water
passing through the Charlie-Gibbs Fracture Zone with circulation
beginning in the lower Miocene.

The thick late Pliocene glacial section found by Leg 12
scientists, and which we observed at Site 410 (45°N), is not
present in any of the Reykjanes Ridge sites. There is instead
a hiatus between Pliocene core (contourite?) and Quaternary

turbidite deposits.

45°N. Site 410, drilled in an area of the Mid-Atlantic Ridge
thoroughly surveyed by Canadian researchers, was aimed at pro-

viding a point on the longitudinal transect of young crust on

15
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the Mid-Atlantic Ridge from Iceland to 22°N. Thus our holes
here could be combined with other results at 63°N (409),
37°N (332, 333, 334, 411, 412, 413) and 22°N (395, 396).

The site was in a sedimentary basin on anomaly 5. We
cored continuously from the mud Tine through nanno ooze and
chalk to basalt at 340 meters, and on until the drill string
jammed in dark basaltic 'suitcase'l sand after penetrating
387.5 meters. We offset 108 meters northeast, started Hole
410A by washing down to basement at 330 meters sub-bottom
and cored 52 meters into basalt. The bit became plugged and
jammed again by sand, and we abandoned the site. Laboratory
studies have shown that this sand is probably drill cuttings.
The sediments here are Pleistocene to upper Miocene nannofossil
ooze. Fluctuations in carbonate content seem to correlate with
what may be climatic cycles in the Pleistocene (Brunhes epoch)
part of the section. The basement is a basalt and limestone
breccia at Hole 410, and at Hole 410A, an almost pure basalt-
pillow breccia. We interpret these units as having been extruded
in and onto a thin-sediment cover. Paleomagnetic evidence from
Site 410 suggests that thermoremanent magnetization was not

complete when the breccia came to rest.

1
A sand which fluidizes so easily that you may as well pack
your suitcase and go home.
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Paleomagnetic results gave normal inclinations for most
samples from both holes, though some in Hole 410 were reversed,
perhaps a result of the brecciation. In Hole 410A the results
were very consistent, with the inclinations decreasing steadily
from about 40° at the top to about 15° near the bottom of the
hole. This may indicate secular variation or steady tilting

during the buildup of lavas.

FAMOUS Area Sites. We drilled 3 sites in the FAMOUS area on

the crest of the Mid-Atlantic Ridge south of the Azores (Sites
411, 412, 413). These were all on young crust; Site 411 on
crust 110 million years old; Site 412 on crust 1.6 million
years old, and Site 413 on crust 3.5 million years old (all
ages measured by magnetic anomaly). Our sites here were meant

to supplement the holes on older crust drilled in this area by

Leg 37. Also, we hoped to study fracture-zone geology by drilling

2 sites in Fracture Zone B. The geology of the fracture zone
is simpler than expected; the recovered section does not differ
from those obtained in the rift mountains.

We dropped a beacon on Cruiser Seamount (Site 414) after
being driven out of the FAMOUS area by Hurricane Emmy. The
hurricane followed us to the east and forced the abandonment of

this site also.
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We would have pursued many objectives further. Our drilling
successes in the FAMOUS area suggested that we might attempt
additional holes in the fracture-zone segment, in the rift
mountains close to the rift valley, and at the intersection of
the south FAMOUS rift and Fracture Zone B. Future deep-crustal
drilling could achieve optimum results by improving the ability
of Glomar Challenger to run casing and by studying bottom-sediment
stability before drilling. Special planning is needed for very
young sites, including Deep Tow surveys to locate isolated
spud-in Tocations, and geotechnical studies of long-piston core
samples. A Tow frequency echo sounding (3.5 kHz) capability for
Glomar Challenger would be extremely useful for locating holes

in thin sediments at ridge crest sites.
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EXPLANATORY NOTES

Introduction

Leg 49 Initial Core Descriptions have been compiled to
aid potential investigators in selecting samples for detailed
study. Samples from Leg 49 become available for subsequent
studyl two months after publication of this volume.
Persons wishing to obtain samples should refer to the
DSDP-NSF sample distribution policy (p.43). Sample request
forms may be obtained from:
The Curator
Deep Sea Drilling Project A-031
University of California, San Diego
La Jolla, California 92093
Requests must be as specific as possible: include site,
core, section, interval within a section, and volume of sample
required. The purpose of the following discussion is to aid in-
terested investigators in understanding the (1) terminology,
labeling, and numbering conventions used by the Deep Sea Drilling
Project; (2) sediment classification and biostratigraphic frame-
work used on Leg 49; and (3) presentation of Tithologic and

paleontologic data on the core forms which make up much of this

publication.

1
Investigations other than contributions to the Initial Reports
of the Deep Sea Drilling Project.
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Numbering of Sites, Holes, Cores, Samples

Drill sites are numbered consecutively from the first site
drilled by Glomar Challenger in 1968; the site number is unique.
A site refers to the hole or holes drilled while the ship was
positioned over one acoustic beacon. Several holes may be drilled
at a single locality (site) by pulling the drill string above
the sea floor ("mud Tine") and moving the ship some distance
(usually 100 meters or more) from the previous hole.

The first (or only) hole drilled at a site takes the site
number. A Tetter suffix distinguishes each additional hole at
the same site. The first hole is given only the site number; the
second takes the site number with suffix A; the third takes the
site number with suffix B, and so forth. It is important, for
sampling purposes, to distinguish the holes drilled at a site,
since sediments or rocks recovered from different holes usually
do not come from equivalent positions in the stratigraphic
column.

The cored interval is measured in mete's below thc sea
floor from the point at which coring for a particular core began
to the point at which it ended. This interval is generally 9.5
meters Tong (nominal length of a core barrel), but may be shorter
if conditions so dictate. Cored intervals need not be continuous,
and may be separated by "drilled intervals." In soft sediment, the
drill string can be "washed ahead" without recovering core by

applying sufficiently high pump pressure to wash sediment out of
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the way of the bit and up the annulus between the drill pipe and
wall of the hole. A decision to drill or wash ahead is usually
taken to save time during drilling of thick, monotonous
lithologies, and/or when a major objective of the hole is to
reach and sample specific underlying units.

Cores are numbered sequentially from the top down. Full
recovery comprises 9.28 meters of sediment or rock in a plastic
Tiner (6.6 cm diameter) and a short sample (<20 cm) in the core
catcher (a multi-fingered device at the bottom of the core barrel
which prevents cored materials from sliding out). Cores are cut
into 1.5 meter sections and numbered sequentially from top to
bottom. Because the core barrel is 9.28 meters long rather than
9 meters, a segment of up to 28 cm may be recovered in addition
to six 1.5 meter sections. This segment is designated the "7-
section"; it comprises whatever is "leftover" at the bottom of
the core after six 1.5-meter sections have been cut. Both the "7"
sections and core catcher samples are split and described along
with the remainder of the core. (Before Leg 43 these pieces
frequently were not split or described.)

Recovery is often less than 100%. In cases of partial
recovery, if the sediment core is continuous, the recovered
material is placed in the top of the cored interval and sections
are numbered sequentially (starting with Section 1 at the top)
by 1.5 meter sections, as many as needed to accommodate the

length of core recovered. Sections are cut starting at the top
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of the recovered core; hence, the "void" (which occurs when the
recovered sediment is not evenly divisible by 1.5) comes at the
bottom section. (When recovery is partial, the original position
of the sediment in the cored interval is unknown, so we employ
this convention for consistency and for convenience in data
handling.) If recovery is partial and core fragments are sep-
arated, and if shipboard scientists believe the fragments of

sediment were not continuous, then sections are numbered sequent-

ially and the intervening sections are noted as "void." Whether
it is continuous or not, the core catcher sample is described
in the visual core descriptions immediately beneath the lowest
section and depth below sea floor is assigned on this basis.
Core labeling is graphically depicted in Figure 5.

Samples are designated by the interval (cm) from the top of
the core section from which the sample was extracted. A full
sample designation would consist of the following information:

Leg

Site

Hole

Core Number

Section Number

Interval in centimeters from top of section

49-410A-4-3, 122-124 cm designates a sample taken at 122-124
cm from Section 3 of Core 4, from the second hole drilled at Site

410 during Leg 49. The depth below the sea floor for this sample

would then be the depth to the top of the cored interval plus 3 meters
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for Sections 1 and 2, plus 122 cm (depth below the top of Section
3). For example, if the top of the cored interval were 100 meters,
this would equal 104.2 meters. (Note, however, that sample re-
quests should refer to a specific interval within a core section
rather than level below sea floor.) A sample from the core

catcher of this core is designated 410A-4, CC.

Handling of Cores

After a core has been cut into 1.5 meter sections, sealed
and labeled, it is brought into the core laboratory for process-
ing. GRAPE analysis for bulk density, porosity, and conductivity

measurements is made before the core is split.

Sediment cores are split longitudinally into "work"

and "archive" halves; samples, including those for grain size,
X-ray mineralogy, water content, carbon-carbonate, geochemical
and paleontological determinations, are extracted from the "work"
half. Sonic velocity measurements are done on the working half
of the split sediment core using a Hamilton Frame. Smear slides
from each unit are prepared and examined microscopically, and

the archive half is described (and subsequently photographed).
Color, texture, structure, and composition of the various 1ith-

ologic units are noted on standard core description sheets.
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After sediment cores are sampled and described, they are

maintained in cold storage aboard Glomar Challenger until they

can be transferred to the DSDP repository. Sediment cores from

Leg 49 are stored at the DSDP East Coast Repository (Lamont-

Doherty Geological Observatory, Palisades, New York).

The handling of hard rock material (e.g. basaltic rock
and basalt-Timestone breccias) differs from that for sediment
cores. The rocks are split with a rock saw into working and
archive halves. The rocks are subdivided into pieces and
given a sequential number starting from the core top. Each
piece is separated by a styrofoam spacer which subsequently
adds length to the recovered core. The barrel sheets for hard
rock cores (see below) differentiate between recovered length

and storage length.

The archive half is described, photographed, and stored
in the half-liners enclosed in shrink-tubing. The working
half is sampled for paleomagnetic and sonic velocity measure-

ments (same sample), water content, thin-sections, and geo-

chemistry. (A11 geochemical work was done in shore laboratories

and is presented in tabular form in Appendix I).

A11 hard rocks recovered on Leg 49 are stored at the DSDP

East Coast Repository.
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Barrel Sheet Description

Sediment Classification

The sediment classification scheme used on Leg 49 is, with

minor modification, that devised by the JOIDES Panel on Sedi-

mentary Petrology and Physical Properties and adopted for use

by the JOIDES Planning Committee in March 1974. The scheme is

as follows:

A.

Sediment assumes only the names of those components
present in quantities greater than 10 percent.

Where more than one component is present, the most
abundant component is Tlisted farthest to the right,

and other components are listed progressively to
the left in order of decreasing abundance.

Induration is indicated in the sediment name. Although
the determination of induration is highly subjective,
the following criteria provide a useful guide:

1.

Terrigenous sediments:

If the material is soft enough that the core can

be split with a wire cutter, only the sediment name
is used (e.g., silty clay, sand)

If the core must be cut on the band saw or diamond
saw, the suffix "stone" is added (e.g., silty clay-
stone, sandstone).

Biogenic sediments:

Ooze - soft, with very Tittle strength and readily
deformed wi- w1th a spatula blade.

Chalk - firm, partly indurated calcareous ooze; or
friable Timestone readily scratched with a finger-
nail or edge of spatula blade.

Limestone - hard, cemented, or recrystallized
calcareous rocks.

Radiolarite, diatomite, spiculite - hard, cemented
biogenic s111ceous ooze.
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D. The class Timits of the sediment classification system
are based on percentages of components, as given below:

1.

Terrigenous sediments:

>30% terrigenous components
<30% calcareous microfossils
<10% siliceous microfossils
<10% authigenic components

Sediments in this category are subdivided into
textural groups on the basis of the relative
proportions of sand, silt, and clay. The size
1imits are those defined by Wentworth (1922).
Textural classification follows the triangular
diagram of Shepard (1954) (Figure 6).

If CaCO; is 10 to 30 percent, "calcareous",
"nannofossil", etc. is used as a qualifier.

Other qualifiers (e.g., feldspathic, glauconitic,
etc.) are used for components present in quantities
greater than 10 percent.

Volcanogenic sediments:

Pyroclastic rocks are described according to the
textural and compositional scheme of Wentworth
and Williams (1932). The textural groups are:

>32 mm - volcanic breccia
<32 mm - volcanic lapilli
<4 mm - volcanic ash (tuff, indurated)

Compositionally, these pyroclastic rocks are
described as vitric (glass), crystalline, or
lithic.

Pelagic clay:

>10% authigenic components
<30% siliceous microfossils
<30% calcareous microfossils
<30% terrigenous components

Biogenic calcareous sediments:
>30% calcareous microfossils
<30% terrigenous components
<30% siliceous microfossils

Principal components are nannofossils and foraminifers.

Qualifiers are used as follows:
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Foram % Name
<10 - nannofossil ooze (chalk, limestone)
10-25 - foraminifer-nannofossil ooze (chalk,
Timestone)
25-50 - nannofossil-foraminifer ooze (chalk,
Timestone)
s50 - foraminifer ooze (chalk, Timestone)

If the sediment contains more than 50 percent CaCOs;
of unknown origin, it is calcareous ooze.

Calcareous sediments containing 10 to 30 percent
siliceous fossils are qualified by "radiolarian”,
"diatomaceous", or "siliceous", depending upon the
type of siliceous component.

See also Item 8 (Special rock types), for more de-
tailed limestone classification.)

Biogenic siliceous sediments:
>30% siliceous microfossils
<30% calcareous microfossils
<30% terrigenous components

Radiolarians > diatoms/sponge spicules - radiolarian
ooze (radiolarite).

Diatoms > radiolarians/sponge spicules - diatom ooze
(diatomite).

When mixed, or siliceous microfossil source unidenti-
fied - siliceous ooze.

Amorphous Tithified silica - porcellanite, chert.

Siliceous sediments containing 10 to 30 percent CaCOj
are qualified by "nannofossil”, "foramini fer", "cal-

careous", "nannofossil-foraminifer", or "foraminifer-
nannofossil", depending on kind and quantity of CaCOs;
component.

Transitional terrigenous/biogenic calcareous sediments:

>30% CaC0;
>30% terrigenous components
<30% siliceous microfossils

"Marly" is used as a qualifier for transitional sedi-
ments in the biogenic calcareous series (e.g., "marly

29

J/



nannofossil ooze").

If 10 to 30 percent siliceous microfossils,
appropriate qualifier is used (e.g., "diatom-
aceous marly chalk").

Transitional terrigenous/biogenic siliceous
sediments:

>10% siliceous microfossils

<30% terrigenous components

<30% CaCOy

10 to 30 percent siliceous microfossils -
(name_of siliceous fossil) mud or mudstone

(e.g., 10 to 30 percent radiolarians =
radiolarian mudstone).

30 to 70 percent siliceous microfossils -
muddy (name_of siliceous fossil) ooze or

name of siliceous fossil) (e.g. 50%

If 10 to 30 percent CaCO3, appropriate qualifier
is used (e.g., calcareous muddy radiolarite).

Special rock types:

We applied Folk's (1968) classification of
Timestones, based on depositional texture, to
the lime-cemented basaltic breccias recovered
at Sites 410, 410A, 412A and 413. Frequently
used terms are defined as follows:

a. Micrite - 1ithified microcrystalline
calcite ooze with individual particles
less than 4 microns in diameter.

b. Intraclast - a lump of reworked micrite
eroded and redeposited at nearly the
same location; generally greater than
2 mm in diameter.
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Figure 7 presents a key to lithologic symbols, and to sedi-
mentary structure symbols. When complex Tithologies occur, the
percentage occurrence of each 1ithology is represented by a
system of vertical bars (Figure 8).

For constituents present in amounts 2-10 percent, a letter
or symbol designation procedure can be applied. This entails using
the capital letters and symbols shown below.

F = Foraminifera
N = Nannofossils Mn = Manganese nodule
D = Diatoms P = Pyrite
R = Radiolarians V = Volcanic Fragments
A = Ash C = Carbonate
L = Zeolite
G = Glauconite
AR = Aragonite
S = Sponge Spicules
SI = Silicoflagellates
DE = Detrital
M = Micarb
GY = Gypsum
AN = Anhydrite
SA = Salt

These letters and symbols will be sparsely overprinted over the
regular 1ithologic symbols.

Color

Color notations are based on the standard Munsell or GSA
color charts. Colors recorded on the visual core descriptions
were determined during shipboard examination immediately after

the core sections were split.

Smear Slides

Most mineral identifications made onboard ship were based

on inspection of smear slides. Mineral abundances were deter-

31



SEDIMENTARY
STRUCTURES
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mined by percent of smear slide area covered by each constituent.
Past experience has shown that abundances so determined may be
accurate to within one percent or so for very distinctive minor
constituents; but accuracy of 10 to 20 percent is considered
very good for major constituents. Smear slide estimates are
recorded as percentages.

On the barrel sheet descriptions, the sample interval is
designated by two numbers: section number and cm below top

of section.

Biostratigraphy

Biostratigraphic age determinations are based on examin-
ation of core catcher samples. The zonation of Blow (1969) is
used for planktonic foraminifers and the zonation of Martini
(1971) 1is used for calcareous nannofossils. The Cenozoic time-
scale of Berggren (1972) is used fo construct sediment accumu-

lation rates.

Bombe (% CaC0; (8)

Percent CaCO; was also determined onborad ship by the
"Karbonat Bombe" technique (Mﬂ]]er and Gastner, 1971). In this
simple procedure, a sample is powdered and treated with HCI in a
closed cylinder. Any resulting CO, pressure is proportional to the
CaC0O; content of the sample. Application of the calibration factor

to the manometer reading (x100) yields percent CaCO;. Percent error
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can be as low as 1% for sediments high in CaC0O;3, and in general an
accuracy of +2 to 5 percent can be obtained.

Shipboard and shore lab carbonate analyses differed by greater
than this predicted accuracy, however, even when duplicate samples

were run.

Core Disturbance and Downhole Contamination

Unconsolidated sediments are often disturbed by the rotary
drilling and coring technique. Bedding contacts in cores may be
slightly bent (slightly disturbed) or so extensively bent that
the bedding planes are near vertical (highly disturbed). And in
extreme cases, bedding may be completely disrupted to produce a
"drilling slurry."

Consolidated sediments and rocks seldom show much internal
deformation, but are usually cracked and sometimes extensively
fragmented . Adjacent pieces in the core liner may not be contig-
uous, and intervening sediment may have been lost. In extreme
cases (drilling breccia), pieces have completely lost their
original orientation and stratigraphic position.

Symbols used on the core descriptions to depict various
types of drilling disturbance are shown on Figure 9.

Downhole contamination results when sediment, lithic frag-

ments, manganese nodules, chert, and pebbles, are washed or
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dragged downhole and become incorporated into cores at levels

far below their proper stratigraphic position. Displaced sedi-
ment and rock fragments are frequently difficult to recognize;
known downhole contaminants are, however, recorded on the core

descriptions.

Basement Description

Initial core description forms for igneous and metamorphic
rocks are not the same as those used for sediments. The sediment
barrel sheet forms are substantially those published in previous
Initial Reports. Igneous rock representation on barrel sheets is
too compressed to provide adequate information for potential
sampling. To aid in planning sampling programs we have included
chemical analyses in Appendix I. Figure 10 shows graphic symbols

differentiating rock types.

Igneous and Metamorphic Rock Classification

Basalt, gabbro and breccia were recovered on Leg 49.
Classification was based mainly on mineralogy and texture. Thin
section work in general added no new information to the hand
specimen classification.

Basalts were termed aphyric, sparsely phyric, moderately

phyric, or phyric depending on the proportion of phenocrysts
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Figure 10. List of Symbols, Igneous Rock, Leg 49

38



visible with the binocular microscope (~12x). Aphyric basalts
were so called if phenocrysts were absent. In a practical vein,
this meant that if one piece of basalt was found with a pheno-
cryst or two in a section with all other pieces lacking pheno-
crysts, and no other criteria such as grain size or texture
distinguished this basalt from the others, then it too was
described as aphyric. A note of the rare phenocrysts, however,
was included in the general description. This was done in order
to restrict the number of lithologic units to those with
clearly distinctive and persistent visual differences.

Sparsely phyric basalts are those with 1-2 percent pheno-
crysts present in almost every piece of a given core or section.
Clearly contiguous pieces without phenocrysts were included in
this category, again with the Tack of phenocrysts noted in the
general description.

Moderately phyric basalts contain 2-10 percent phenocrysts.
Aphyric basalts within a group of moderately phyric basalts are
separately termed aphyric basalts.

Phyric basalts contain more than 10 percent phenocrysts. No
separate designation is made for basalts with more than 20 percent
phenocrysts; the proportion indicated in the core forms should be
sufficient to guide the reader.

The basalts are further classified by phenocryst type, pre-
ceding the terms phyric, sparsely phyric etc. A plagioclase-olivine

moderately-phyric basalt contains 2-10 percent phenocrysts, most
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of them plagioclase, but with some olivine.

An unusually high degree of vesicularity was observed in
Hole 409 rocks (as much as 38 percent). In other holes vesi-
cularity was generally less than 10 percent. The vesicularity
symbol (Figure 10) was used where the percent of vesicle
exceeded ten.

In igneous rock, each core description or barrel sheet
indicates the frequency and location of samples for various
analyses. Thin section locations are denoted by an “X", as
are major-element XRF samples ana]yzed‘by H. Bougault and B.
Zolotarev. For physical properties "G" denotes a GRAPE deter-
mination and "WC" a water content sample. Sonic velocity results
are also listed. Magnetic studies results are indicated, but
data is given for only one sample per section. The inclination
and intensity values quoted are those for the stable direction

upon AF demagnetization.
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Distribution of Deep Sea Drilling
samples for investigation will be undertaken
in order to {1) provide supplementary data
to support GLOMAR CHALLENGER sci-
entists in achieving the scientific objectives
of their particular cruise, and in addition to
serve as a mechanism for contributions to
the INVTIAL REPQORTS; (2} provide indi-
vidual investigators with materials to con-
duct detailed studies beyond the scope of
the Initial Reports; and (3} provide the
reference centers where paleontologic mate-
rials are stored with samples for reference
and compariscn purposes.

The National Science Foundation has
established a Sample Distribution Panel to
advise on the distribution of core materials.
This panel is chosen n accordance with
usual Foundation practices, in a manner
that will assure advice in the various disi-
plines leading to a complete and adeguate
study of the cores and their contents. Fund-
ing for the proposed research must be
secured separately by the investigator. It
cannot be provided through the Deep Sea
Drilling Project.

The Deep Sea DCrilling Project’s Cur-
ator is responsible for distributing the sam-
ples and controliing their gquality, as well as
preserving and conserving core material, He
also is responsible for maintaining a record
ot all samples that have been distributed,
shipboard and subsequent, indicating the
recipient, and the natures of the proposed
investigation. This information is made a-
vailable to all investigators of DSDP ma-
terials as well as other interested researchers
on request.

The distribution of samples is made
directly from one of the two existing reposi-
tories, Lamont-Doherty Geological Observa
tory and Scripps Institution of Oceanog-
raphy, by the Curator or his designated
representative.

1. Distribution of Samples for Research
Leading to Caontributions to Initial
Reports

Any investigator who wishes to con-
tribute a paper to a gwven volume of the
Initial Reports may write 10 the Chief
Scientist, Deep Sea Drilling Project (A-031},
Scripps Institution ot Oceanography, Uni-
versity of California at San Diego, La Jolla,
Califarnia 92093, U.S.A., requesting sam-
ples from a forthcoming cruise. Requests
for a specific cruise should be received hy
the Chief Scientist TWO MONTHS in ad-
vance of the departure of the cruise in order
to allow nme for the review and considera-
tion of all requests and to establish a suit-
able shipboard sampling program. The re-
quest should inciude a statement of the
nature of the study proposed, size and
approximate number of samples required to
complete the study, and any particular sam-
pling technique or eguipment that might be
required. The requests will be reviewed by
the Chief Scientist of the Project and the
cruise co-chief scientists; approval will be
given in accordance withs:he scientific re-
quirements of the cruise as determined by
the appropriate JOIDES Advisory Panelfs).
{f approved, the requested samples will be
taken, either by the shipboard party if the
workload permits, or by the curatorial staff
shortly following the return of the cores to
the repository. Proposals must be of a scope
10 ensure that samples can be processed and
a contribution completed in time for publi-
cation in the Initial Reports. Except for
rare, specific instances involving ephemeral
properties, sampling will not exceed one-

quarter of the volume of core recovered,
with no interval being depleted and one-half
of all core being retained as an archive. Ship-
board sampling shall not exceed approxi-
mately 100 igneous samples per investigator;
in all cases co-chief scientists are requested
to keep sampling to 2 minimum.

The co-chief scientists may elect to
have special studies of selected core samples
made by other investigators. In this event
the names of these investigators and com-
plete listings of all materials loaned or dis-
tributed must be forwarded, if possible,
prior to the cruise or, as 500n as possible
following the cruise, to the Chief Scientist

SAMPLE DISTRIBUTION POLICY

Deep Sea Drilling Project/International Phase of Ocean Drilling

through the DSDP Staff Science Repre-
sentative for that particular cruise. In such
cases, all requirements of the Sample Dis-
tribution Policy shall also apply.

If a dispute arises or if a decision
cannot be reached in the manner prescribed,
the NSF Sampie Distribution Panel will
conduct the final arbitration.

Any publication of results other than
in the Initial Reports within tweive {12)
months of the completion of the cruise
must be approved and authored by the
whole shipboard party and, where appropri-
ate, shore-based investigators. After twelve
months, individual investigators may submit
related papers for open publication provided
they have submitted their contributions to
the Initial Reports. Investigations not com-
pleted in time for inclusion in the [nitial
Reports for a specific cruise may not be
published in other journals until final publi-
cation of that Initial Report for which it was
intended. Notice of submission to other
journals and a copy of the article should be
sent to the DSDP Chief Science Editor.

2. Distribution of Samples for Research
Leading to Publication other than in
Initial Reports

A. Researchers intending to re-
quest samples for studies beyond the scope
of the Initial Reports should first obtain
sample request forms from the Curator,
Deep Sea Drilting Project {A-031), Scripps
Institution of Oceanography, University of
California at San Diego, La Jolla, California
92093, U.S.A. On the forms the researcher
is requested to specify the gquantities and in-
tervals of the core required, make a clear
statement of the proposed research, state
time required to complete and submit re-
sults for publication, specity the status of
funding and the availability of equipment
and space foreseen for the research.

In order to ensure that all re-
quests for highly desirable but limited sam-
ples can be considered, approval of requests
and distribution of samples will not be made
prior to 2 months after publication of the
Initial Core Descriptions (1.C.D.}. ICD’s re-
quired to be published within 10 months
following eachs.ruise. The only exceptions
to this policy will be for specific instances
involving ephemeral properties. Requests for
samples can be based on the Initial Core
Descriptions, copies of which are on file
at various institutions throughout the world.
Coptes of original core logs and data are
kept on file at DSDP and at the Repository
at Lamont-Doherty Geological Observatory,
Palisades, New York. Requests for samples
trom researchers in industrial laboratories
will be handled in the same manner as these
from academic organizations, with the same
obligation to publish results promptly.

B. {1} The DSDP Curator is au-
tharized to distribute samples up to 50 mi
per meter of core, Requests for volumes of
material in excess of this amount will be
referred to the NSF Sampte Distribution
Panel for review and approval. Experience
has shown that most investigations can be
accomplished with 10mi sized samples or
tess. All investigators are encouraged to be
as judicious as possible with regard to
sample size and, especially, frequency with-
in any given core interval. The Curator will
not automatically distribute any parts of the
cores which appear to be in particularly high
cemand; requests for such parts will be
referred to the Sample Distribution Panel
tfor review. Requests for samptes from thin
layers or important stratigraphic boundaries
will also require Panel review.

{2) If investigators wish to
study certain properties which may deteri-
orate pricr 10 the normal availability of his
samples, they may reqguest that the normal
waiting period not apply. All such requests
must be reviewed by the curators and
approved by the NSF Sample Distribution
Panel.

C. Samples will not be provided
prior to assurance that funding for sample
studies either exists or is not needed. How-
ever, neither formal approval of sample
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requests nor distribution of samples will be
made untit the appropriate time {Item A).
If a sample request is dependent, either
wholly or in part, on proposed funding, the
organization to whom the funding proposal
has been submitted any information on the
availability {or potential availability) of
samples that it may request.

D. Investigators receiving samples
are responsible for:

(1) publishing significant
results; however contributions shall not
be submitted for publication prior to 12
months following the termination of the
appropriate leg;

{2) acknowledging, in publica-
tions, that samples were supplied through
the assistance of the U.S. National Science
Foundation and others as appropriate;

(3) submitting five {5} copies
(for distribution to the Curator’s file, the
DSDP Repositories, the GLOMAR CHAL-
LENGER's Library, and the National Sci-
ence Foundation} of all reprints of pub-
lished results to the Curator, Deep Sea
Drilling Project (A-012}, Scripps Institution
of Oceanography, University of California
at San Diego, La Jolla, California 92093,
US.A.;

{4) returning, in good condi-
tion, the remainders of samples after termin-
ation of research, if requested by the
Curator.

E. Cores are made available at re-
positories for investigators to examine and
to specify exact samples in such instances
as may be necessary for the scientific
purposes of the sampling, subject to the
limitations of B (1 and 2} and D, above,
with specific permission of the Curator or
his delegate.

F. Shipboard-produced  smear
slides of sediments and thin sections of
indurated sediments, igneous and metamor-
phic rocks, will be returned to the appro-
priate repository at the end of each cruise
or at the publication of the tnitial Reports
for that cruise. These smear slides and thin
sections will form a reference collection
of the cores stored at each repository and
may be viewed at the respective repositor-
ies as an aid in the selection of core samples.

G. The Deep Sea Drilling Project
routinely processes by computer most of
the guantitative data presented in the Initial
Reports. Space limitations in the Initial
Reports preciude the detailed presentation
of all such data. However, copies of the
computer readout are available for those
who wish the data for turther analysis or as
an aid in selecting samples. A charge will be
made to recover expenses in excess of
$50.00 incurred in filling requests.

3. Qther Records

Magnetics, seismic reflection, down-
hole logging, and bathymetric data collected

by the GLOMAR CHALLENGER will also

be “available for distribution at the same
time samples become available.

Requests for data may be made to:

Associate Chief Scientist,
Science Services
Deep Sea Drilling Project (A-031)
Scripps Institution of
QOceanography
University of California
at San Diego
La Jolla, California 92093

A charge will be made to recover the
expenses in excess of $50.00 in filling
individual requests. If required. estimated
charges can be furnished before the request
is processed.

4. Reference Centers

As a separate and special category
samples will be distributed for the purpose
of establishing up to five reference centers
where paleontologic materials will be avail-
able for reference and comparison purposes.
The first of these reference centers has been
approved at Basel, Switzerland.

Revised 9/28/76



DEEP SEA DRILLING PROJECT

LEG 49 SITE 407
SITE SUMMARY SHEET

Date occupied

Date departed

Time on site

Position: Tlatitude
longitude

Water depth (sea Tevel)

Water depth (rig floor)

Bottom felt at

Penetration

Number of holes

Number of cores

Total length of cored
section

Total core recovered
Percentage core recovery

Oldest Sediment Cored
Depth subbottom
Nature

Age

Measured velocity

Basement

Depth subbottom
Nature

Velocity range

July 23, 1976

July 27, 1976

3 days, 15.5 hrs

63°56.32"'N

30°34.56'W

2472 corrected meters, echo sounding
2482 corrected meters, echo sounding
24.92.5 meters, drill pipe

458.5 meters

1

47

458.5 meters
183.31 meters
40%

405 meters

sandy calcareous mud
early Oligocene

-~ km/sec

304* meters
basalt
3.8-5.6 km/sec

*From Drilling Log
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LEG 49 SITE 407
SITE SUMMARY SHEET cont'd.

PRINCIPAL RESULTS:

Site 407 was drilled on the western fiank of the Reykjanes Ridge
and iies on magnetic anomaiy 33 {36-38 m.y.,. ‘he hole was cored con-
tinuously from <he mud Tine,

Below i5 cm of post-glacial sediment, lay 46 meters of Pleistocene
glacial marine sediment with occasional erratics, and some layers of
volcanic ash. Below this is a unit of late Miocene-Pliocene nannofossil
ooze and chalk, reaching down to 161 meters subbottom. Below this a
unit of siliceous nannofossil chalk, containing one thick ash band of
middle Miocene age, continues to 272 meters subbottom. The fourth sedi-
mentary unit is a late Oligocene to early Miocene nanno chalk with in-
creasing amounts of very angular black basalt clasts toward the first
basalt lavas reached at 300 meters subbottom.

The lava sequence consists of flows and pillow lavas interbedded
with nanno chalk, some of which was recovered. Thin sections of the
basalts show a uniform aphyric or subaphyric composition, with pheno-
crysts of olivine (only fresh in glass rinds), plagioclase, and some-
times augite. Zeolite facies alteration had occurred throughout the
section.

45




i prad o, _ L a
- [ R
. (2/¢ ay) P | _
0 pe-9 02 by u Taal P
e 8-S Bl geeg MOAQ sy ARl ol %91 19-9 W0z til-z
qiog 218U6GAE, - ! [ ! 4y G0L-€ 42 6.1
oo quOg 83 €U0qu )
S < 5 St Lz - |
£ g L £ oot CopLs v | € z 2 - - “dsun -qued
S 4l 4l m souueu i g - ay - sse|b *a(oa
2 £ L £ Swedos ' I oy /9 08 08 08 souveU
| AL 2 sdsun tgaen — i i : - 0t 0l oL oL Ae(d
8111092 ; [ : z 1 - a1 ul
$9 [NPOU0AD Ll ; ! : < - AL Al - eI
i Al 4 A4 a3 1uobe | ed i . ' : i % L L L [ tadsy
Lo s | sseib *gjoa ' | 5 § z z ot ‘z3b
s oL 58 @B 11 Aepo : i m 1 I 1 L *a1ds rds
L L G 4L . ‘H : a4l l l 2z - sped
UL Y S A sy (£/5 A0l umosy — o AL == [ swoe 1p
12-¢ Bi- 9-b Lbt-% 0gl-! ; oy .o i 02 2 2 < s Suea04
(FEG{OUI L AOUIW) S3PLIS A0oWs A Nmmzw?h” i Lo . €vl-2 06-2 _0S-2 02-2 G-
T , - ; SepL|s Jgaus
? R z B 1 et e A AR o 15
5L 0L ve | souueu | , ! o a1Luobe ed (v/5 4A01) Mavtioioiodd 0
q 0z oL ¢ ot SWedoy ; ! [ i { - m t sse)b '2|oA UMOUq YSLMa[ |34 —————
or oL oL 2t 41 rdsun rqued ; o : -- | i 59 [NPOUOUD Lw | [ tipty )
L 23L100z , Do oo t apdL *dids -ds (1/5 ¥A0L) Aeab |06 Ryt o 2
$8|NPOUOUI Liu : ; ¢ i 1 m al Sped - - v
93Luoonie (b (275 ¥a0L} ; 2 1 L swojeLp (£/S WADL) umouq L
i 20z dl 33 1uobeed umModq ys LKeab | : ] i3 L souueu (£/9 ¥A0L) —ot 1
A [ { sself tajoa W 1 g { 1 SWRAOY umouq 3| ed
29 S oL v L8 Ae|o | ol € [ ~dsun ‘gaed (v/¥ ¥AQL) umouq — 2
P Y] uw g i ! It z n Y USLMOL (34 Yuep = =
eI ! i = L -- L ey ™ EIN
: 2 7 7 41 “adsy | ; ; : a1 - adsy 0F | 5z 2
Lof g2 5 “z3b ; § S 5 " z3b “l =
(¥1-9 BL1-9 02-9 £11-6 6p-6 (v/5 AS°2) ; 89 IS5 _ 08 ke (o
P n A £ e caLps Aead aaL(o 3ybL| ¢ ; 8v-v 02-€ EEL-1 (£/9 wA0L) I -
s¢ vt 0z 02 souuey umodq ajed jo 09
€ 4 Z Z 04 ; m oo mmw”momwﬂm DRULLE] YO LYI-ulu M3} 0z
“dsun *gue: ) — ! | smem e e
2z WF cwiﬂwww (1/¢ 4ADL) Aeab 3ubiy : i S s UILM (€77 YAOL) uModq _H.
2z S9NPoUOUD LW i i : t | { 2 Tolds tds - -
a1luoone|b (2/v 4A0L) Lo Loodl L i sped seuiwe| pauioya mj T T
£ ¢ 2z £ 83 Luobe ed UMOUG Y5 LARUS yJep H ! 2 Z g g SWojeLp $9\qqad M -T__ T+
2 £ £ ¢ ssebofon v Lo 5L 4L sL ol souueu EILESEIETIvE el alhis N
£o) nd ! z 1 1 L SweJoy T T T
Mm wm mw wm ‘U .{ (v/9 | -0 5 “dsun *gqaed (/b ¥A0L) NO6 [T T T
Amﬁz PU®R £/¢ YAQL; UMOUQ z L z -- L RV uMouq Ystheab yaep | JlJ..I_lJ.JuJH z
2z s 0L “adsy MOLLRA 3ub-uncg : | A . eI Ao
£ 2 S g *z1b ! | s { 4 0L L radsy 05 T 11.._H
6% 30153 0273 0o 1 (v/5 pue 9/v ¥A01) - ' S 0L 0§ S 173b pexiuiauL (£/L WAOL) o,
{FBO10G1L[ J0TeW) $3pF (S ABauc umaaq Mo {34 ' 0L 49 0§ 0L oo uMoaq 3led AuaA L T
_ bt [ 6001 8p-1 82-1 6l-1 pue (£/G ¥AQL) umodg 0z -
“4noyBNodY: 25-0 . ) f : (ABOTOU3 1| 40(EW) 3PS Ealg ey
sbued S[LSSO40uDLw SnoadLLLs ‘4se(b (£/5 ¥ADL) umodg ! : s os | [Ny I
JLUBILOA “35810 AR|D BuC pue }|eseq — o1 i. . Lue g uoiioag 0L l— nru,.rwl,.ll.!ﬁ.wu.o_
30 531qqad 217044 © SIUOZ By | ul jueulwopadd 9200 ouuey . =
-9)IPUOGURT pUR SBZO0 | LS5040ULRL . | i “noybnoayy Paxiu pues wnipau (eaLeseq) P N Sfiyitiiteil '
| 2UOL5@200 Y3 LM BuLjeuIat e Spnuw . ; HIRLQ Yo £531943d 138448 3lqged di3eads [~ =T
SNCIARI[BD “APURS “UMOUG YSLMO| [9F 50 [ ! 4I01q PABASS 'UMOUG USLMO| {8k 08 [yl gP
JO 9ALIO 0] UMOAQ A{3uRuiuiog } [ H i A4ep 03 uModg £)1jupulwog (v/v HAOL) 08 SRR o
O TaNYS ShoTav e : . QA0W AGNYS SNOIYYIWD UMOAG USLMO| |3 yaep %rom i — = =]
W AGNYS SNOTAVI 172 (€/0 BAGL) dmcad : : ; —
SRS - ‘o B (£/9 ¥A0L) woaq aied |6 EHOT O
' tmy oz »|z|m
" Mwwm zZ M vuum.mw - WNvm L W.
% 2| |7IEERS st e AR
1OOI0HLIT o omiRZ| AD OTOHLIT | T |4 I M ES] o -m[BZI A OTOHLIT | T | 9 2184z
NOILd143530 219010 8250 Dikavie | 5 15 w2153 NOI 1d1¥3530 JID010HLIT ks ms_ sinavao | 3 |3 73|33
Almn v iz nlm ©w |2 >
=l [“{watovaven | =) O n ”n ¥alovavHy | < 2
SN SO e 1131 F _ 115504
i 380D ERES

U 0°9-0"0 :IVA¥ILNI Q340D L 3402 410H [0y IS




%61 [£% 4
58-v %lE 2L~z
Lot-¢ _hS ___Sp-1
09 93 CUOGAE) quog 33eunque)
L COAILW DL(LS 4L 2 To43Lw toLLs
¢ 00 o o M oLes w 013 ) by |6y o s7 g soutieu
4l € oL ve SueU0y L ¢ Si Swedo4
a5 ol G “dsun *qaea S Gl [ “dsun "qued
Wt g g 1100z ! A1 mﬁmwwﬂwmmw
4l 2 0l arluobe|ed } L T
/59615 +Lon v € L 4L beled/'ooa Pee=30 33 By |6y
8 2 08 02 felo 0L §2 2 Aeyd -
a7z ! U Z [4 4 Tutw g (£/9 ¥ho1) <l 4
a2 i “adsy € AL tadsy umo.q aled lood -
sz 2z g ‘71b , - - W b ‘73b g (Y
T 9eE AoLE L1 {2/ xs) Aedb aayo %t Tz JI71 4 3 -
(RBOTOWITT JouTHY Sapr (s Jeams  PU® (€76 As) @atlo (ABOLa3 LT JOULH] s3I IEBuS TH
9e -
_ = W £ g ‘oz w toL|Ls T
AT040LW TDLLS (2/8 AS) o= o 0£  Or  6f souueu B i
ol ot or M sonken LER AT LN I TR swedoy “ ool o =
ot £ oL SWeA0) € & = A g “dsun - qued [ Eriatiock o oo B 2= 3
ol ¢ dsun -ques | = z E L 2 A A A pihii i ITI.W € NN o=
€ l Al a1 (0az a3Luodne 15 lxlllle.IuITHAM =
0z g 87 Luobeed L2 13 *beled/ ojoa teriie I..ll =
/sse(b *a[oa ¥ 08 o0v ko2 it tegnd o
05 09 09 fel € uw 1% L aisttont o o
z 2 z “uw 4 S 2 “udsy - I.Tl..l -
7 ¢ o1 Tadsy £_ S & ‘73b (2/¢ ADL) Aeab _ vkl gt
£ ¢t “11b ISE S g7 WBLL 131K PB{IT0L ellualluolly pulfin oy
092 Be-L ST (ABOOUTLT AoTe) S3pLIS J83WS  (p/§ AG-z) umoaq aarjo [0 | [ — = —
(ABo(oyz (7 {aTeW) S3pi(S “eauis ¢ u0L3235 ud z . 2b1L 03 (p/5 ¥AOL) — _ et ey
021-901 3® sat3jomw 2 U0L1385 Ul WO 0Z|-G6 1B S43he| UMOUq StMO| |3k o LH_U P
‘¢ uoygnag (/2 MADL) AeaB 3ybuy Apues wedoy ‘abues yg-g ul _ lllll iy guntom i
Ut WO gg pue | U0LIBag UL WH YILM (£/5 AG) @AL[O :,_.msm; SLLSSO4OU U SNOADL[LS T I.TILH
SE-€E - SDL3RAUa Bwng “ynoybnoayy YSE D5IMIAYI0 *E uOLIDAS U} oe L - I+”_.
SL1SSOJ0UD L SNOBIL|LS $5B) . ., isse1b padayzeam) a3 uobe leg = _ = ]
40 %1 *InoUBNOIYY 53111037 7g-7 InouBnoUY] pauslieds sjuswbe.y - B, et
pue ‘paJslle awos ‘sse|b 2lued|oa . SHEIUS ocﬂ_cww P3L4LylL] pue pues kL II..HT — e
:02-S BARY S3Lun pny (WD gg (8/4 AG L) Moy|ak SURO) " (483BWRLD WO 7) 4DYI3E) | ot i
JBMO|) PNW UBJJRG OJUL Flun |euOL) usippas pue sajyjow 840) UL BUO PUR | UDL]DBS 40 N 1 .HTHTL-lLIITr
-Lsuedd Aq uie|4apun 3zoo | 1550, ) {t/9 YAOL) umodq (w2 6xQ) do3 1® 3u0 :sIEIPUAD = m = Ot
~OUURU 30 JaB| WD G§ SeY 340> 0 YSLMO| |24 JubLL yILM L 1Leseq 86427 ‘pnu snosdeds \ |I¢“TI¢N.nx
U0L340d 4BMOT *SIUBUOCWOD |edl> (2/5 AG) Aeub antjo -1B2 B OJUL SpaemuMOp £Q3e) uL LL W llhT —— 1 1
~uidd se (%01) S(LSSOpouUURL pue S9522.03p pUB 9700 | LSSO40ULRY (L/8 ADL) | = Irnl.T.l.HT.v«m.o
(:09) A21> UM TNW SAOINVITE) {p/9 ¥AOL) umodq | ~lRA3 LULWRAOY Aq ULR]JBAOD SL 931ym 4O Buljiow Il..”«ll..llTlT..v
YSLMO| 84 b1 3200 SNOTIVITYD ATaW Y3 (179 dA0L) Aedb w o = =
poy oy g ] o ol oy e
quail w -4 z g| = Z PG ][4 2ZIa ~
~oCzicr] z |m SEIEI 3 FElmn " 52122 3
NOILd1¥353Q JIDOTOHLIT moomiaZ| A9 OT0HLIT | 5 glZ124(2) A= = R M EHE
QRZEM dindvae | B 2 m=l33 NO114182530 2I9010HLI moicn(ZE u_m“w.“w._ 2= 2lalz= mu_u
™ ol3 5 m
2| ¥alovavHY | = 2 e[z s 12 370
115504 ["m WILDVIVHY | = Q
U §TpE-0"G7 :IVAYILNT AFHOD ¥ 340D 310H 70y 311 115504
W 0°G2-5" 5L P TVANALINI Q3302 £ 3402 210H 20t ALS

a7




Wy 02=30 (L/L 4AOL) Aeab qubL| o g [ By |By
shoge F VT
40 SB1130W yILm [ iy i o ol
(178 ¥AOL) @3lym Ve o T
#L G9-E (T ) =
w15z (979 4A01) wwouq 0% * [Tl =2 =
481 041 ysimo{ [3h 3uBL | | T ERl
dilog 33PUOqURY) (275 48) JIMIIJIM__..,..Iﬂl_H ]
i | coddiw toL(Ls feub aAL10 JuBLL ] T Tf
02 06 09 souueu T T T
G q 01 SHes0) ! Jl.._lj_ll_lJ\Jyl
S € € ‘dsun -qued (£/5 ¥AQL) VT
L 231|082 UMOUq [ S g iy
02 a3 Luobe|ed | i e r
0l [ sse|b 5 0a 59 ! — - [4
e 9l ke|> { 11|1|ﬂ.14_ -
| H ‘Egﬁ_i , \ 11.1.4..1u!
g Tddsy €/1L 3A0 { -
A 2 “23b :zoLuAm?a \wa H JlJ.HJlJ*
051 6% G9¢ o VT 0
TYRLL AOULW CuaLL Jofey SBRTIS AeSWS  (5/9 ¥AQL) UMOLG T VT F
ysLMo[| 3K ubL| L
“{pausy|e (1/5 AS) Aeab | e s, iy o1
AUOS) YsSe %0f SULeIUOD O5|e pue (z2/% AS) - |_+l.l
Yoiym ‘| uolidas 03 paulpucd Aeab aario | |||..r4|IT {
{3Leseq ALulew) So13edda {RidR|g r”.”
T9SPQ 3® 306 03 | uOLIdag ut S [ A 50
%02 W04} ISEAJDUL S| LSSOj0uURy {2/t AS) 0 2. - IT.H
3700 VISSOJONNYN AeJb aa110 T oy
o -
SSEIo8 MR
e z (m 2|2|&lno| 2
moloaFzl A0 0t0m1 | 77 |9 Sl219w 2
NOI1d142530 DI9010HLIT !MMN“Q 2MHJVYO = 5 wle Mulc. “N
=iz wn |z b
“Felp ¥IlovaAvHy | < O
115504
w g e5-0 ¢y IVAIIINI QIAOD g 3802 310H L0v 3LIS

SRS R aES 63 |y
0104 =
- =)
=
£ == 3
212 ol-€ B
€2 se-e SN E
%02 §8-1 2
quog 338U0qUT)
4L L TOUdLW TOLLLS (27t AS)
02 £ 0z 52 souueu Aeab aaL|o0 1]
o1 2 oL gl swe.l 04
£ S ol rdsun - qued
AL | 831 (092 z
0z ol a3 Luobe(ed
Sz oL 02 sself -ajoa
o 09 e 0 fels
S L Z 2 tulw CH 51
oL AL2 £ “adsy N
4 L 2 A rz3b
€11-¢ §1~2 821-1 2p-1 Al
S3PLLS Jeaus
(€/5 AG) ®ALl0
“3A3 paYRU YILM udIS
(0BaAg) sweuoy 3bae| ‘papedt 3iun 3
Apues uamo "uollisoduod Je|lwLs 40
s3tun Ae|> Aq pagesedas syjun Apueg (2/v AS) Iy
GNWSAOFYYITYD HITY-HSY Aeab aailo
ud o wlzZ)mn -
5 =m| =) P (B0 @ -
Vi~ w gl|lz|® -
e ooonn | 5 (8 | |7|EER0 ST
mo2m=Z o2 iz =
NOI1d14253a JI9010MLIN mmw 50 IIHdVYED m H w mwl o=
Almziz n o [Z » 9
2| m $ILOVAVHD - x
115504
W0 vy-6 pE S TYANILNI AI¥0D G 3AOD 410H L0 LS

48



49

Wy §1=970 =TE SN e2] wy 5y
(1/6°2 AS) werlq = T -
= Lt
IJ.,HJIJ..I_‘. v
(1/5°2 Ag) Pelg - AH =
S e A S T
/5* op T V[ e 6y |6
(1/5°2 45) Woela e VT ¥ By
T T - -}
T T %58 L€-¢ T T
Vo o Tt s 0§-2 e
I L - e e T
T i 0ol ok
s ol sl s € qUiog 93EU0GAE) o S o
. VT o o M i i 5
506 I§7€ (/s7z as) el _izs| | b= e Sl AL coudmw DS o T P
: [ m o = VT T z z2= o
i %66 4L i i 06 28 SOuUURY ” - T - =2 °
qiioy s1euogaey ._1J|J|l_ll_11_.‘ 6 L SWRAO4 I ¢ Jl|1J«l1|._lJ.H @w P
Sl T T 1 0 g ~dsun qued P T T o
T — @ 6 - i i i g B8 =
EN J il i i ol § E > L SSe[b "o 0A v e [ m
g 9% 06 €6 PR SR e Re|o i Myl Sl
9 o ¢ 12l Ve T T SO @ Al Suw y T
: N e i ot o il Zw| 2ab M
06 i a1 i i o S =" 5 AL 7 InouBRoaYL [y P e
§ T LT @ el = 9-1 | = 7t
e T T g £57e J AT (172 K8 B 1/9 A8) o+ "+f
2 ¢ a1 T T E9 ETIFEETS P ] ipiip gt LI =P
35 |} Tt ) Ot _=r_ T
Z . . AL VT T 53UBUOdWOD SMOADL| LS ABMOY 89 iy i B 0
25-¢ 121-z 86-2 99| Ve e UL 3NG / B40) 03 JR[LULS 9200 _ o -
usy  syse|d peg “YITY Joley  S8pi g 4eews m J:J.J,.J-JlJz ouueu Aeab qybi| snoauabowoy ! .ﬂ.Jl:.ﬂ.ﬂ.J.lﬁlm.o
\ T T 3200 TISSO40NNYN VI T T [
. VT T VL
19200 {15504 Ve 1 i o o
BYlo~yse “s|edaulu ! JlJ_lJ.JlJuJ, ..IJ..J|I1|1J.I
LU Laus 1ybis saey T T T oz
7 PUB | SUDLIDBS UL S$ISPLD Judw H JnJlJ_.JnJ.Jro— vuaunl " wuv > m @ o
-LPIS PALSLUILT “MOLBQ AWedud pue m b T T . mwnmmn z (m 3 W M WO nm
AdNOS - ¢ UOL}DBS UL 4BARY yse (1/8 A5) ®31ym 03 99 VT T molOm®ziAo0t0HLT | T (G =} 2z
HOLBT UPLUOD 4o3EM UL 26UBYY ddeys  (1/9 AS) Aedb ubLl WM T 50 NOILAI¥IS30 JIDOTOHLIT "QEZ(2H Sinavas | T |3 Rl e
03 8NP 3402 PaGUNISLP ALYBLY W04y 2|qPLARA M R Az a2 =0
700 TTSSO4ONNYK | l«lJl.JlIﬂ.Jll—} Rm Y3LOVAVHO - =
e T 115504
w{z|mo - WG 2/-0°¢9 VIVAYALINI @3A0D 8 3¥0D 110H 10t 34S
Il « 5121815 5
SoEzlr z® “lzlEla0 s T175 75 Foaf 1up T T 15 By |6
eI 72| A2 010K LI 2 z1 " I N 7179 74} #ead qubi| ] T ;
oo |22 a2 22492 %6. 902 vl 0L-1 ) oY
NOI LdI¥I$3A JIDOI0KLIN e 25 sinavao | & |5 L2 Al Edm} =] iy 5TEUBQIE] wy =33 N a1on - &
almplE vz »a [ i %
2|~ ¥3ILOVAVHD = TR SOl COL|LS T =
B 118504 59 06 " souueu [T T T B
4 G716-07¢28 (IWARILNI AFA0D 0L 3¥00 A10H L0t 3L1S € g SWeJd0) m__1T_"T. z PSS
£ It “dsun - qued 29 T ]
0l 81 1uobeled JlJlJlJlJnJI =3
ap a RYCTREINTE ) S — /sseB 'opoa JIJIJlJul-lJH
06 06 SOuuRU (Qi0A WO 0L} w2 DE=3) m,ﬂ T T 30 6y [By S .\E—u - - =+
0 6 swea0y (170 4G) Aeab aubry | 4L 405y [T T e T
L sdsun Cgued = o AL z1b e 111“
il “21b n s 29-¢ 081 o iy i, S &
b9l v a10A = | < SIPLLS JAelS paxtu Sl L
SIS TeRu ot == (172 48) Tt
: I S| o T{SpLLS |4paWS 285 Aeub qybLy 0% (T T
- (L/V 4§ T T . t 23 2 BLGRLARA JUSLUOD YSP Pauai (P pue pue i i ol L
g 9407 01 ! - I —
JeL1ULS 3200 ouuen paANISLp pue 179 43)  |P8 | H._N..J.j_uwm.o RN 1 15504040 0 SNOBDL{ LS 2200 3405 (178 AG) @3 Lum il 21 SHN
BIUL 40 £43A0084 400d Auap Aeab aubiy 124 s m @1tym 03 Aeab 3yBL| snoauabouoy =¥
700 T1S5030NwN ) r 3200 IS500NNYN s el &
aton - g e
- T T
olzZz|m o o(z|m
. | 1B|218l.2 3 ol | 85|82
x| T
SoEzler z = #1Z|zl59 A 25czer z |z “|Z|zl50|ca
NOILdI¥2530 JIDOTOHLIT oiom|z2| A9 010HLIT | B | FEEMEL NOILdI¥I$3 JOOTOHLI o omi22 A9 OT0HLI | B | 5 8|22 2!
oEZi»® di1Hdavao | ® |o mxm| o= o/SZ[2% oivdvae | B [© m=| I ®
Y NES vz » m A my (2 vz > m
B[ ¥LOVAIVHI | N 2 3|m YILIVUVHO I
115504 115804
W 0¢8-G"2¢ :IWA¥ILNI AI¥0D 6 33903 ERCT IRAYEND W 0TEI-S'ES HTVAYILNI GIYOD JAEFTF] F10H 0y 3LIS




T
- 5 ; T T T By |6
1 - QTOA WO G1) wd §£=0) tk 20 Y {DY
‘16 2-c {1/ AG) Aeab ayby| | i =TT Q9| By {By (
; - T i pL R
w6 £l-2 C _ Tt
a6 2i-1 H T
quog 93BU0GARD - %56 €41 =
F 488 €47 8 | A Ak S
- - “adsy . - v 16 €172 .J||_||1|1|1.;
- e L 9111082 GI0A %6 €4 — |
aoo-- -- 32&@%8 — quog 5TRUOQME)  (L/L AG) Aeub 3ybLy _ .HJ.J.J.J..
R | 2101 ydue C CT e T
T L el () fes sy r n ot 31115 _ [+ T
PR U “dsun -quea . e o dsun *qued (2/9 A" 2) Aedb g piy RS
4l z i *21ds tds (£/5 A5} 3ALLo Th g m T JIJ!J[ 59 ﬁ—vm souueu ysiumodq 3ybry L _ .l_l LA
- - -- spea R a ‘ sueoy i o€ 1 == Tt
- - - swojelp aeuwe| Burjeu oIl ", |1..14|4|J11\ G a1 Luobe ed (L/S AS) _ b J.Jw.J.JH o
L 5 v sueaoy (2/4 A9S) VT T - /sse|b *aloh Keab ISR ) - %
66 06 06 souuey 18k ysiAedb — '+ T c ¥ z TR _jos g gl e T £ R
-7 YOLE BLE LU= (IN) g, i i o - | & “ads S $3 s
. (aN) Aeag _| T T I ‘z3b { [~ ERE
oo a8 S+ T4T—T = gy OELE  087€ [ T T I ER
R 311108z MAERE AL L] (ABOoWTLL AGUTR) SSPILS AeaUS M A SR S B
ay -~ ap -~ 33Lucbeled Pl T T T = o EToe T L
4L -- o ual == 3loqiydue -~ T T ™ Gf 4l AL Al 04D CDLLLS __..1_|J||1|1|1.T
- . - L sse|b *DLoA %Y_IJIJIJIJAJ: ~dsun +quea L I} B J.J..Jn.;
s- £ WLg o dsun rgaed {2/¢ A95) uaaab Sy iy gy o 66 €6 b6 06 souveu R i
4p 2 4 L a1ds “ds MO 18K ysLABAB 86 O T T 1 g ! g I suea0y k] JlJlJlJl -
R S sped 4O SEBUR A0S SL Tt L 83 Luobejed SRR R
- oA 4 swoyetp 2 UOLIDES 4O BUOZ S i & [4 /sseth oqon Bl ) [T T 7 ¢
- 0L 4L A Swe.aoy : e T+ T [ e ol
Q01 8 66 06 souuRu Mwmmmcwmawd mwwmmm £l m t_..J.4|Jl|1UI - .J,»HJuHJIﬁ
86-Z So-¢ GLI-1 om._m%:m o aoie (3K) %110 R = [ T L
: i pue ((N) Aeab 2ybLy M J1J|J|J.|J.|_| Lo ~ |_1J||1|1|1 r
“paysLxs aney » JlHI_IHI_lJI Amzu al1ym M _ |J|JII1J|J|1H
o vm ssanianiys Saetuay T "L 013035 40 WO 0g=0 ut (1) PUR (1/9 ) ) T T
-1pas (euifilio Aue paleusyL|go 5L m |.14|41J.|4||_« X $OL)RA4D | [BWS ' S$BNbRdO puR Yse 4o Keab qybi| amM/ .|_||_|J.|1J|w ol
UOLIRWI0SD0 " (%01>) 484 LULLRLOY ! T ot Junowe {ews 40 3duasaad 03 anp 30 uoljeudal e LT |1J||11_.‘\
40 sjunowe |[BwS " 310qLydue m S S Al3usdedde 2 u0L3DBS UL WD QEL = LT e T T L
pue sse|H D1ued|oA o sjunowe [ e T Tl ! ~0f Wwoay sake( Jayaep Ap3ybi|s == vJ_ll_..J||1I1.1
9004L "33405 ‘pauA0EP A|3SuBIUL seuLwe| w T T __T T.¢o ‘WAL YILM 9200 | LSSO40ULRU 0 N L s0
Aesb 3ubil 03 Aed5 A|jupuluog Buigeudazre ul |05 Vet 331UM 03 AedB 3yb1| SN0AUIBOWON 9€ x|1J1|1..1|1....‘
3700 TTSSOIONNYN (SN pue 9N) Aeud e T T 3700 1ISSOJONNYN B [+
§ T T T T
h e poy o »
»|ZIX - - o »iIp|O| w =
PipiO] ® = 3 S -m | =) “ o ®| =~ z
gl b “w o B - Bx(@90 Z|5lng
sTesis z |7 B|2|2|no) B S5z z 5 NHEEER
mei0Zimz Ao 00K | M |D FEHEMER " room[Ez| A9 O10HLT | T | S
NOILdI¥253Q JI9010HLIT QEZ125 51 navas | B |5 MMERE NOILdI¥2530 JI90TOKL SEER0 dinavas | 2 |3 m=l32
almpiZ “w |2 > ompie - o
e d3IOVEVHD | | Q =i WILDVEVHO Q
- 115504 115504
T I N s
WG OLL=0" LOL :TVAYILNI AIW0D 2l 3302 310H [0 J1IS W 0'101-G" L6 :IVA¥ILNI aIJQD t1 340D 110H 10¥

50




(L/% AG) Aeab yuep ¥
o1 (1/9 Ag) Aedb 51 I_“_Jﬂ_n\wo by |by
—
(8N) @3Lum “._.__.«
Ima. ——
RO I e e
w L Ty T O
AH3A0IRY ON 2A4BIU] PAUDD C5 30T /0y 9IS ) =
e e e
= e
I —
suieab [ e —— €
RELL 19 -l_w -J\ T
w@e (2 azis —
90 2ot -pues e ...._.«l
58 2z o4 .
T 0L-0 e e s
qiog 23 BUdqAe) T e
. m [ e
LA a1 1uobe|ed : e e o
E £ 4L - Uy 383 [ e —_ &
E [T | ouds tds ) i N
W w L Lol sselb "ol on e e ¢ Szl T
) | i £ ap SURAO \ L MR 23
S°46 86 L6 96 66 mo::mw W e R S Eh m
33 06-% §09-€ 88-2 €871 ___ e C =
SSpTIS Tesie [ 7
VT
©51QR30939P SBINIONAIS Adeuau e __ ——
-tpas ou 3Pyl 0s Inoybnouyl e — e
. pawdojaq " seinoids sbuods ! : LI S - oL
sse|b DLuEI (04 fRAd)LULLRA0S [ e
JUNOWER | [BWS ‘03 IYM 0£-p 03} 0-1 i . 1
16 uBL| ¢ (dog wody 1NOYBNoAYT [ S —
w: ge-Q 8700 40y jdevxa Poxwaatul R s o
TS T155040MNh: (8n) 23um 03 )
() fodb sy || | T r
8 T T 1
»Smis S1E|S
i it »|plo| i =2
wmmmmm z |m 2123 inol .2
NO!LdI33530 319010HLIN mgom[zz| A9 010K | B 10 HHEEER
oiSZ[PY siHdvae | B |0 SR ES
Az s |2 "38
i ¥IOVIVHD | 2
N 115504
WG 6Z1-07 021
021 TVA¥ILNI 43402 [ TTeR) I10H  LOVTELIS

o s R %
e S | WO L) By |By
e -
) ”4 -
L1 [ e
T . L . ¥ ! Af
-1_\_ ! T ' -
T ! T U T L
T ! T " T s T
B s 4 5
v
29 -
T T T -
“ - T ¥ T T .-
_q S —
v
%8 £5-9 %8 18-€ e R
%58 €5-§ 106 18-2 i A
w8 La-b %8 -l 1
quicg 33RU0qI®Y) ve e =
L — v e
- m - -adsy L
- L 2 9311092 LA S w—
L -~ 4 ~dsun - qued e
t ! L 31 0qLydue .
- - - a3 1uobeed T
z 1 2 sselb ojon i
W L F Soids tds R
2z A SRA04 A S
.26 56 SOUUBY £ LL7L hs) T
715 395 Fev e4b aubi "
T - I T ! 7] £
TN Y i et
T ! 8N) @3Lum pue b T+
¢ dsun “qued (/5 AS) Ap4b HTrT+T+4
LooaL == 31 0qiydue N B
- AL dL 31 Luobe | ed ol -1
2z | aj sse|B *2{0A a 41.._1..1J|J:J.
L Ap 0 dp “o1ds “ds Ol T T
2z AT S0y ST+ T T s
26 86 00l souuey O T T =1 12
09€ Zl-Z bl (24 I Il o it S o B 4 £l 13 8
SapIIS Avas O] E i
) ) J1||4||41|4|lq||.\‘ o m
ABPULBWAA of Y T T
Jo4 mmm—m;m,ﬁ:ﬁm A 2udaedde o LT [
pue snoauabowoy *Gy-g 03 dog Ol T T 1
WOU4 Paw.04ap A(BSUBIU] Iusw(pas Q J.,_.ln.....JlJlJlJf
40 J31DRARYD WALY 01 140S wWOMY 26-1 10 ST
PR TR s S | manas &
Lued oA T 1
RJd) LULWELO) 4O LoA_*a10gLydue USIMOL 19K aled 4o O T T
Lul 4 40 Judouad 2 ueyy wied yiia (8N ofr_~r__T }
SSB| 03 $30RJ3 y3lm “Aedb 1ubL7 aliym “(1/5 >mw ST :
TPUS 03_09-€) YTy JISSOIONNYN N Tt o st |ws| ST Teo
09-€ 03 0) 3700 1I5SOJONNYN 15304 Bui||tdg ST T1
: PSS e i
ol T
Al B ol
45 n|z|m
el vt »|5lo| = 2
Hae 2|2 | |®[E[550|<3
NOI11d1¥2$30 JIDOTOHLIT oim/Z2 AD OTOHLIT | T ] G|2|Qw mq
SZZIP% diMavee | B 15 “l"Zz 5=
b w |z » "0
< ¥ILOVAVHI - “
- - 115504
wpoeL-sto Y.
GTotl AYILNI 440D ¢| 3802 F10H L0p LIS



ﬁ 4 ﬂthuJ:JlJilﬂll,v\w\ 20 # wy {6y T
aroqe se swes | | 1|JM|1H|1H! |
%58 £5-9 %68 18-€ (2/9 Ag"2) Keab 7| ] e S
%58 £G6-6 %06 18-2 ysLumoaq JyBLy 95 [ i i
we o lsv _age el 1l R e
quog 33eU0q.E) ! ; 1|1J|HI_||J|1
s T 44 - souds ds _, 1J1..1J|J..|1v
i £L-5 196 €42 - ; - oo (2LLLd e
e T, 7L e e “adsy souang argissod) (T e o
quidg 8I'U0GIe] 3 -~ { al apoqLydue s3|oLgded yovlg | 1I1J|J1J|1_x -
) L EYRY AL Ay 93 iucbeped pues-uy-31Ls padal i &
44 | U - “dsun - gued L ! i 1 sse|f rooa =3e0s Auew ‘safijow [y iy - z -~
o - a3 1uobeed [ H 2 supdoy L1/ AG) Aeab qubuy I s Za &
ajoqiydue 9696 __ 6 (6 souuey yIM (1/9 Ag) Aedb S 23
I s - ¢ 95-€ §79l1-7 41 T 27 =
AL S ! s SoUl-2 €l e 2L =
oe 2 anbedo S3pL|g Jeau sal3i0w (BN) @3 lun NAES e i i Z3 8
L : - PLLS S _
k A 4 )10z Y (ZN) AedB aubil 7 U =
¢ sselb “31on  (2/9 A0t) T "u0(3equnioLq Buliespul 1Y i ey gl ~
wm oL e e sweaoy  sA[(0 NE o — foie paL110w UOLYI0d JaMOL ¢ (3E>) | o 1H|111|14u
2 B 38 o 18 souueu s o 2 o ury [y SSe(6 0LUEDOA ‘edayLuuRI0} | ol e
¢oirl gl kamt g Ll T e s V¥ 30 sjuncwe | Lews Adap *S3313ued i o Wiy iy
(ABOTOYT LT Jou WY SBpLig Jeaus i S e e A (U144 Moaung 3|qlssod) pazls-pues ‘ m1|14||1||ﬁ|1h
! T~ auly 03 3|LS ¥ORLQ puR $3 (310U ey ol t
saqqad yae1q 8L i s £ R £ feab yiim Aeab JybLL Al3ueulwog w1x1|1|1|1|1Ino
R eIty , g 3200 1ISSOAONNYN (1/9 AG) Aedb R o o
- &.. - tdsun ‘qued ; p— - O3 (BN) SHtum 01HJ|J|J|
N b cadsy | 3 - fol N—
MH 41 4L @)iuofejed ﬂ L L aran =
S g sse(b "o|0A | e w 5 213 » =
a10q Lydue — - mwmmmm z |4 a z 3 lno z
sped 510 e e B NOILINI$3A JIOOIOHLIT mooal=z A0 010HI | T 10 lzlow| 37
SWed 04 s3se|d — - 2SZI30| Y Hav m o= 251z« 2]
“ouds “ds (2/¢ A9g) uasub T " m“uw dviyo | % m m a3
50 9ALLO USLARE 8L I ——— m
uuEy PaUIILIS YILM . . — N v % YALOVAVHD - a
(2/8 Aol) moL 13k el o gt 08515871 IVARAINI GI¥0D 15504
EE T Y o1y ysiussuf aped | L€ S e P [1 380D F10H /oy AU1S
. L - “dsun "qaed s e e B
-t L v adsy . P
LS L | 91 1uobe|ed A z ”
[ L { sse[b 2| 0n = = & ) fuy
- e - ! a1 0q1ydure A ER
- T L L sped s S S SH =
oL S [ 5 swedoy g N 23 2
ol 0L § oL  ouds ods L e e S DR
_BL €8 _S. 08 SoulRY (2/8 AOL) mO|[®4 1 3 =2 98
Z-€_21-F 9¥l-2 02(-2 jsiuasuf sped |69 S T (8N) 211ym €
{ABG6UI (T J0(eR) S8pILG Jwalis 82 B s Al 40 533104
4z T - 3BLLS Y3im
U0112qUN301g LRI %58 5y (ZN) Aedb 3ubry
. sajeotput Bui|jjow ‘waiy (2/¢ As) usaub |97 T S o e w8l 68-¢
SURLAB0LPRL ‘58711037 ‘sSR|B MO 13k ysihedb  loz(| 4 | ! PR s = 0= 1 %06 68-2 B
JLUBd |0A ”mEES {%G>) sjunowe PR P R - r 98, 68- |
|Lews *(8Z)s~pues) sanaids [ quog 83BU0GAR)
sbuods_251-0) ‘M0||94 ysiusady i v s v e 8 001 &
FTYHD T1SS0JONNYN SNOIDTTIS e [4 AL -- -- “adsy &
13403 40 1apuLEwdy (2/5 A9G) udsub |y LIS, . — §0 4L Ap 210qLydue T N
mo| Lok Aysnp | F—r——i- ERY L §'0 sself ‘2{oA (8N) 93tym o i s z o3 =
UOLIRGUNIO LG $3EDLpUL I e I - - 4l 31ds tds U 23 3
Buti3sow *(gg-1 apLLS ARaWS R ¢ L L Sweuoy =
835) 4Se DLURD|0A 4O $ISRLD i e e 16 86 586 soueu =
uumz Ltews (%6>) 3311082 (2/9 A0t) AL S 98-¢ 00l-2 88-t B
. ajogLydwe *sse|b oLuEd|OA aALLO Bled [ .o . SapL]S sl
2404 JO SIUNOUR | oUS ‘Uity A S O e e BT
udadb ysiMo]19h A3uruiLo] (ud 28-52) = LI ‘2400 JO JBPULRWBL 404 KeLD wdly
(W5 072-0) ATYHD TISSOIONNVN (2/8 AOL) MOLL3k i e . |01 (w0 g1~0) Adnos wouy abuey)
ysLusaab o ed €5 . . sa|noLds sbuods “sse(b apueo|on (L/5 AG
(2/5 A9) uasab Mo| [aA Aysnp | pon s s 1 $810qLYdwe ‘BABSLULWRADS JO SIUNOWR 01 1/9 AG) Aeab 98 |
(278 X01) 0113k ustuas.b ajed ez [ . v . p vavm_:m_wm Kasp *$S3|B4NIONATS
(17 AS) Aeab ubLy 3 R |jusaedde Aeab 3ybL| A}jueuiuog
: L T FTHD TTSSOAONNIN {¢n) Aeab aubL
=l =|z|® 01 (8N) @3tym |
iy - »|slo| = =
qummm z|m 2 W Blnol 3 puy e
NO11dI¥I$30 DIOOTOHLIT ooz Ao ot0M | B 1S zlow| ST 33 mo|ns >0 = 2
BEZES wmaveo | 3 |3 SRR S5sics z IR 21z|Z nol| 2
aawm & |z "> -3 NOILAINIS3IA IDOTOHLN o mizz| A9 OTOHLIN =9 §izlow Md
=" d3lovavHd | 7| mummo S IHAYED m 3 Slaizs £
- - 115504 0 z »l "o
WG /30-0°61 VANIINT Q380D 813403 T = EETET AL B I
310H  L0v3Ls 15504 =
W G gpL-0° :
S 8pL-0 6¢L TVAYILNI Q340D 913402 310K [0y ALIS



__ ket G-
quog 23eungLe]

AL sanbedo
Jdf sse|b "oloA
ol toids tds
5t sped
5. souueu

SOPLLS JAEaus

{3400

40 752 303} juepunge suelde|
-olped pue s|noLds abuods ‘sse|b
DLUBD|OA pue S|eJBuLw anbedo jo
90BU7 BWOS “UOLIBJUNIOL] 40 JIUBPLAS
ou “oAissew ‘uasab Mo |af Aysng
ATVHI TTSSOAONNYN SN0IDITIS

(2/5 x9g) ussJb
Mo| |84 Aysnp

=Y
3

[=

<<
=

&

NN
INE

GANTIOIN ALael

NOI1d1¥253d D1D0T0HLIT

mo | m[3Z| AD OTOHLIT
LIETA LT )

S¥3LIW
NOILD3S

savy

SONNYN

SWVY04
INOZ

YIALOVYYHO
115504

Iv¥is01i8

LINN
RO0¥—3IWIL

wo omr‘m.me._<>xw»Z_, a3jxuod

¢ 3400

3J10H

1=
<

w
=
by

-2
gb-1

%89
qQUOg 93BUOQUE]

s 0qiydue
a3tuobeed
‘ouds tds
sanbedo
sse|b "opon
swoteip
spea

£ -- SWeU0}
souuey

atoqLydue
93 L1uobeted
‘ouds cds
s3nbedo
sse|b *ojon
swojeLp
spe4

- Swedoy
6 SOUURY
ve-t
S8pL|S Jeaws

Z
L8 [

TBeasy 6z btz

&4

'30838p 03 3 [NDL441P
UoL3eQUNIOLg 9402 4O ISOW
Inoybnoayl Adnos Adap "sainoLds
abuods ‘swojelp *suetue|oLped
‘Swedoj (46>} Ma4 *([Ll4 Mouung
21q1550d) 1n0ybROAY3 Padalleds
sjuawbeuy usadb pazis-pues
Auew y3im Aeab 03 a3Lym A[3s0l

3700 TISSOFONNYN

(2/9 r0lL)
aALL0 aed

(2/5 A901) usaub
YsLARAE yaLm padake|
-483UL (2/L 9S)
MO| |34 ysLAeab

anoybnosyl
pa4a13eds
(2/¢ 9g) ussub
Asnp ¢ sjusu
-bedy azis-pues
(179 AG) Aeab
U3 LM pax luaajuL
(1/8 AS) 931U

kole]

6

143
1

_!-!JJJ

li

6l

¥6

EEEEE T3
A
REFNEEE

4 J*ﬁf’f‘ﬁﬁﬁ 41

QCOCO0CO0000 — —
.‘

14

<|

14

T
Q

T
b
o

4

by B

LNN/SNN
CIN-IN¢
INIDOIW 3LPPIN

NOI 1d1¥3253a JID0T0HIH

o

33E5en
e [N XIST
Sm(22| A9 O10HLIN

mQ
QlSZ>9 DIMdvED
[a]

et
my | E
Rim

S¥3LIW
NOI1D3§

Savy

SONNVYN

SWY304d
INO2Z

YILOVAVHO
SSO4d

1v3isoig

1NN
NO0u-IWIL

WGT98L-0"LLL

{TVANAINI Q340D

02 3302

J10H

L0y

aLs

%69 £1-5 aeuLwe | ol i 00
%29 €L-b (LN) #2®1q pue i By jwy
%69 €L-€  sajajou (z/p AOL) — 1"
w9 €L~ BALLO yS1ARUD L.
%89 £L=L (/9 AS) Aedb euiwey — ] s
quioyg 93 CUOGUTY L
[ -- 831|082z t et
[4 - sanbedo —
2 01 “otds +ds —+
-- g souueu 1
06 - sse|f “oa =
- L SupU0y ¥
= s (&) Aeyd 1
) 0£l-¢ - 06 +
{ABOTOYILL JOULW) Sopl|§ ABaug I v
a1 a4l 4y a3 1uobeed 09 . =
ay m -- sanbedo a
m m AL 2l 0qLydue =1
i F 5 sse|b *2|0A E=
5 5 5 *atds -ds e =
5 5 -- sped 5 g
0z 5L 0 swe. oy D
of £ 9 souueu ™
6-v 09-v 29-¢ €
ul 1 - @1luobe | ed 26 {
al - ay sanbedo H 7
AL e g 3| 0qLydue g e ———
DU s (e e e
m o m» . m%mw 2199ad) sise|o oel a3 w1
(2/¢ pg5) usaab e
oL 8 g SWRAOL  roCnp padaileas s
08 08 £L souueu T
€9-2 9/-1 S-1 LIS .
{ABOLGU3T1 40T 8] SopIT§ Tesiis o s M |
€9 L ——
‘8402 40 T T T T
s14ed 43y10 uL sse|b u.::wu—wz, (2/9 A0t) S A SR -
(%6>) sjunowe [jews ‘(33 apl(s art10 aed B S,
JRBWIS) YSe ILUBD{OA SL 4BYDYR) 1
3400 UL uOLjeulwR| Xdelg " (% ) e o
03 4G>) BJIJFLULWRAO Auew 03 May A AN |
“(201>) suetdelaiped pue Sainoids e e g
abuods awos ©(gg(-z apL(S 4PAWS s S e
985) |14 MO4ung pazijLuodne|d T
A1g9issod “8z1s 91qqod Bu0 ‘K|3sow 9L L '
875 91qqad 03 pues wouj 51500 AM\w A0L) @hLLo "+ ¢o
uaaub Aysnp ‘pajjjow ‘sat|e aed ﬁm?mwm:%hw—”ww Ty
S9HD TTSSOA0NNYN 7834 INTAVY0 4 e ]
40 WD /-0 B4mx1w g e e e
= fownl o BlElo| = =
A s |2l | [8|2]8|n5] 2
22laz(ce m |0 z[ow|ZT
Moy —m[B2 ADOTOHLIT | I | Q1L =z
NOILdI¥253Q JIDOTOHLI 95228 Sinavao | & |o -
almelZ w1z »"Q
=|R 3aLovavHY | " 2
115504
WO LLL-G7 491 *TYANILNI QIN0D 613800 110H L0t 311

53




%L £L-¢
%£9 £€4-1
quog a3jeuogie)
01 “o1ds tds
14 sped
L swopelp
i8 sse|b ‘o oA
821-1
{ABG oyz L] JOULW) SoPL(S 4EBlS
i L 310qLydue 59091d uINOL
-- al sanbedo HO umaoug may ] L . 39 By Ju
L -- @3 Luobe |ed e e
- 1 sse|B *5(0A R A [F) === 30 By Twy
oL Sl *olds cds 68 L m—— 915 er-t O ety
L L sped S, S S € %68 ci-z i
€ t Swojeip ] %48 £4-1 — e €
Z L swe.oy L qiGg 97EUOqITY 95 e
28 08 SouuRu T LS, L. %
G 68-f 63-2 LA — — S e -- a10qLydue o e "
-- - - 2| 0q1ydue Kedb T L I -- 33 Luobe | ed Ty
- AL -- sanbedo u;m:ﬁ_\_w xwm A6) +— ” T “ T “ s -- - AL - ;mawvrm i S s
L ETRE 93 Luobe | ed Kedb yaep Audr jo —_ A oot o anbedo (179 AS) P e
I H | sse(b *afon  sayoded yiim pajqiow — T = & Ltz € 02 1 z  sseib royoa Keub L A e S =
Sl oL g *a1ds cds Alasuagul {1/9 A9g) LIS S S o X z 2l S oL § oL *o1ds -ds LA S I ~p e
2 EY sped £eub 45 udaub 68 L p z Ww < G S S " sped "y 3
m. 5 m swojeLp o— “ . ”‘ - Bl E w w € 2z 4 - suojeLp 18 Y | Z rw
. ad T u w
TN T Bl e feos h g m
Wl-1_Z0-1_fe-1 pa13700 A1asuagul e B m ™ 95-€ 18-¢ BIL-1 B8-1 18-1 S €p-1 S S S =g
(ABOLOUT L] JOCEH) SBpILS Jeas  “(|/z AG) Aeub 2yby| - B A T EEITELETS L - "~
. . et Lo — 1|
(uot3equniolq) pajjlow A|3ybL|s o3 yse ‘oA {i/¢ AS) SN *patequn L — . "
A135uatut € (Kedb $4ep fusn) gzi-| 30 Redb yiep Atar lwﬂ v e -0Lg 340D 3ulju3 “()LLN zo.n__éw :\mm_»mv»,mwgmﬁm B s
43AE| YS® DLUBYL0A BUO 0y 1d30xX3 o (2/¢ 9G) udadb Aysnp o Sajijou aney (1/9 A95) _kLL e R
sanbedo *a31uobejed ‘yse 5iues|on e e s e wd> g uaddn " (sselb * (oA 407) 88-1 Aeab ant|o qybrl ] e s S
(%2>) Junowe [(ews *sa|ndids abuods e s ae I 1 404 3dedXa Sweaoy ‘sse|5 ILUed  (g/g 9G) usadb x“mw_w ]88 e S Y
pue €SUBLUER(OLPRL ©SWOIELP ———— -0A “sanbedo M&NVV M3y (1e103) — e UL N S — 3
%01-5 ‘Aedb ysiusedb £jjueuiwog (1/9 Ag) Aeab €5 S S —— 50 %0L< AL(B42UBD SURliw|OLpEL puR e e g
STYHD TISSO40NNYN SNOTOTTTS . o o s31n3Lds dbuods *felb_£|3ueuyuog Sy ezis |y e
1 YTWHD T1SSOIONNYN SNOZITTTS  jhyos Pa4eideds yaim . R
L a———— (2/9 A0L) aa1Lo aled S
o w|z|n
3 S| »|pjo| wl =
2 x| “n olz|®| = st ics 21218 =
=0l zIcr ESP wz1Z169 3 EE « lz18] 2 2
NOI141¥2530 JI90T10HIN o omiBZ AO O10HLI | 4 1< gl&i124 =) =0lnz(cT] ES P S|2|2Im0| X
QiRZIEY JiHdvao | B |9 mm| 3% NOIL4149530 JIDO10HLIT o anlzz ADOTOHLIN | &4 | S|E Qulzh
(& z T3I5VEVHS >3 munm JIHdvVEO | = ] mx =3
o4
S 115504 = i waovaves | o Q
W 0°§12-57502 :IVAUILNI QIWO> £z 380D 3101 07 3LIs - - 115504
W G 50307961 (IVA¥IINI AF40D ¢z 340D 310H [0y 35

54



wy §2=30 " 20
(2/9 AS) Aeab 81l By|g
aALL0 JybLy} I3
(L/g s) Aeas | |
y4ep Aaah
9
€9
(L/5 As)
Aedb 9z
1v9 A
%19 El-L %8L €L-¢ llnf
s eAd 9407 €77 3407 * 8715 %95 £L-9 %0 £L-2
A43A003d ON LeAL3IU] pado] */2 0 L0y 489 £-¢ % £/-1
__ %18 2b-L quog 93 euoqUe}
quiog 2jeuogae)
. , 0e (2)Ae 10 5
il dsun *gaed oL 1 t - - swojeip
AL 93 Luobeed ¢ - - L - *adsy vy
§ Aepo 5 £ L S -- Tulw Y
L snoauip t [ ‘ sPed (1/9 A9S) | 10z
¥ o1ds tds ¢ I Gl Sl € “aids cds »msm
Eh swe.04 -- -- -- -- -- a3 tuobe ed YsLuasub
06_ souueu - L 06 _28 G 06 sselb ‘2(0A
L — @ 0ELl-9 027§ Ve-g L
SIPLLS Jeaug = m. 1 SIPLLS Aeaus
==
swojetp pue $3|noLds abuods QM = .- z - 2 - P -73b 68 14 -
(%6>) M3y ‘Ae|d 4G ‘parequnioLg 25 g >SS POUN cadsy 2
Aijuaaedde ‘wiyy ‘Aedb 14617 S —— - ] B9 uy g - emee e 4l --  @3lucbeied S| &
ATYHD TISSOJONNYN LA S m g ot 2 I3 2 2z L zl ‘o1ds tds S =
LA —— I - g Ay -- FYRERTY sanbedo Z2Z| =
(L/¢ AG) Keub uby| 12 — ] t ‘U R = m
" —
| z|n - s oL 0 £z z € € ssebojon =
S || Bl219| 2| 3 L £ L L 1 L 4 - sped
E g z |m 21Z|Bimp| 3 12 [ S s oL SwoleLp
20lnxz|c] m [0 2 0w m 02 sl g -- § § -2 SlleJo4 €6
0114182530 DIDOTOHLI moiopisz| A OTOHLIN | o 1 81=1z212) €. 09 92 06 98 98 _ S8 _EL souueu ¢
(] - L _ 28 _J8 __ J9 L
N SRIET JtHavas | 219 i et €6-5 9¢-9 ZE1-S b0-9 68-y £6-C 1pl-2 Z2-1
un YIALOVAVHI - M {AB0|0YT} | JoleW) Sapils Jeaus
115504 *5paq A(ey> ueyy (Aesb yaep)
W 5 EyE-0"bE2 FTVAUILNG 03¥0D 92 3MOD JT0H 0¥ 3MS 40105 4334ep pue (%51-G) saLnoLds woyzoq 3% 1 |
abuods juadaad J4aybLy Aq paziusy (1/9 AnG) Aedb Ly
=dedeyd saake| ysy ‘papesb aq 0 ysiusadb 03 sapedb
§ “dsun *qued 4padde pue yse Aeub yaep £g paysinb ]
4} 83 Luobe | ed -ULISLP BRULWR| *S$BUOZ PBJRULIE(
al sse|b *ojoA Pa3LLd 934Y3 YILM 21qqo0 {433aueLp
4l utw Y wd 0[) 3BUR| SL ZE|-G Iy ‘PBLIIOW [
1 swoyeLp L13yBeys Aluo suake| yse °smodung 5
€ *ouds cds Jua.edde pue sa|jjom Aueuw y3jim (2/s Nuhmv ¢
6 Ae(d pajequniorq Alasusiul Sy[(ey) "yleyd Pelg 4
L SWeao) Led24iulweios 40 (0E-9 03 0Y-G)
S8 souuey o 3UOZ ULY] BUQ *INOYBNOUYT PIUIIIRIS —
0e-L _ z 3 supedb apusiquuaoydxo “ausxodfd *3)0q
SIPL|S Jedus U,w < -(ydwe ‘sanbedo |e3ia38p (4G>) Maj /11
2= = "YSE DLURI|0A € (SURLJIR[OLPRJ puP
‘paziuabouoy A ybnodoyy R = SwojeLp Ma) pue 3|naLds mm:oamw
*sa|noids abuods ‘Aeid awes °sduny jaa] SNOBJL| LS YILM ¥R [q 03 Aed G/ 1
Wity may yiim Aeub 3ybiy *Adnog m Jdep ojut Buipeub <Keab sAL(o wo30q 38 (2/5°7 AS)
3700 11SS040NNWN 03 AeJb || @133 Siake| yley) m_%zﬁwz R
oF_r_r_T HSY JTNVITOA SNOIDTTIS ON (2/9 AOL) 3AL(0 aed
(UL As) Aeub wbLL  |oe w1|.__.||1||_4..|1..|ﬂu ¥TWHD TISSOJONNYN 0300T8YTLNT uoij sapeab 10[0d |z
EE gt et »|~no s i et 4 »[NO
mmmmmw xo010H101 | % |8 ’ slzlox zh ’ mmmmmm xo010H1 | = |8 HHEE z7
NOI1d13753Q JI9010HLIT wmmwo JiH4AVEO m w m= um NOI1d13253a DID0TOHLI mmmms SIHVED m m ns oF
lesy; [a)
° mn ¥3LOVAVHY | | @ mn ¥ilovavHy | =| Q
1is504 11504
MR AP AL FAAR L LV EIN TR ED (o] 5¢ 330D 310K Z0v 3Lis W 5'$2¢-0°512 *TVA4ILNI a3402 vz 3300 310H [0V 3MS

55



W 0Z=3) R TF 159 EJ 9
Qa10A L
g 1HH1% = |
ST
ole [
2 ._IJl.._JmOn =
O e TE 2D
I = =T
N~
| by o “>F
a10A [
-
ST |
Oy "~
a10A r
[0 o milii o -t
Ol T Y
O (W Ty
aton [ o
r RA
E v <
A~ x| &
A 8
oL E At =
oMoV -
n
aror |-
C €
(ol e e ™
- et N =
m lﬂ-I‘.JIMCI\)l‘l
o F—v I/wle
ah  gz-g (2/9 A5) T L
I na AeuaB aaL|0 ybL| 3L -
quiog 93 eUOGUT) -
5 ‘oids -ds -
1 sped aioa {
1 SWojRLp ! S 4
08 souueu f -
€ Suea oy -
G sselb "ojoA =
5 ey w<_-..1 EicEst
Z “adsy o wJUIE T
I z3b ! — o
S8-1 “ Jll_l =
Sapl]S Jeauw [
PLLS S | “IIJl ot
'8z 3403 03 sg| [T LAY
S58UM L4 UL 3dadxa Jde|Lwilg °azoo “ [ !
[ £SSO40UURY SN0BIL|LS ARdD 2AL|O MR N g0
{Adnos) 330S pagunysip ALybiy Opr_ T R~
3200 1ISSOJONNYN SAOIDTTIS Q=T =
oN_ -+ '~
T TF A=
o LAy -y
> »|p|o| =f =
Lach oy W » -
RoEzlr] z |7 %1%|3|n0|cZ
NOILdINI$30 JIDOTOHLN mo SnfaZ A OT0KLN | 24 |4 CAE R RS
QZIET JHdVAD o |0 mx Lm
olmslE w |2z » a
=l ¥ILOVAVHDY | M @
115504
W0 2/2-5"292 JTVANILNI QIHOD 623800 JT0H L0t 3L1S

w3 02=7) 20 69 |y
5
4
M
e v9-e R
40§ £4-§ 78S t9-g F =
%S p9-p 485 ¥9- = 8
qUog 918U0GUE . - ™~ aal
=
oL & g ¢ I3 *o1ds -ds : .
z 0§ £ 1z spes e i ta
€ g £ t £ swojeLp 99 e s Vg S ,
09 S9 S 05 S/ souuey | L SO &
S oL & 02 ! swe.oy [l o
ot s € TR sseib ‘2| oA s S gy i
fel> et
oo € s 3 ul | ==
ol e | e O
a7 2 ! “adsy o —g i
I “z3b  (2/9 AG'2) Aedb [ i o
-6 99-% 99-€ 0/-2 OL=L __ _ ysiumodq Jybi| [ e z
SOPL|S JESUS 0L N namsiaran
‘ T el |
I T i
‘%0|-G SuLedb e o
1B31438P %02 03 § WOJY S3ldeA e S
JUBJUCD WRUO4 "G pUB H SUOLIDBS UL e
yse aq pajyblybLy Bulpueq 40|03 i - —— N
2YBL1S “Inoybnoayy padslless ase I %JI.M? s
sjuswbeay |eseq ||ews |RUOLSEIDO e =
pue yse asdeon ‘sandids abueds o= % ot
ALUufew-S14gap [ LSS040U W SNOBDL | LS [e) Lo =
%51-G pue sse(b oruedjoa %01-§ o T et ]
BULULRIUOD SJUBWLPAS SNOBUED| B (2/9 AG) Aedb o e e
WAty *AeAb ysiumodg 01 BALLO 4B LY oAL10 3ybLy M T )IJ.Wmo
FIWHD TISSOFONNYN SNOIITLS mu\|<|<_|\|L\|LI>
ol [ g
Q10A
o Tl Z(a
SRl s HHEIRE
Mwnmmn 2 |m eSS o2 cZ
NOILdI¥3530 JIDOTOHLIT moiZmzZ A2 O10HI | 3 |5 E e
wummo JlHdvEe | = (9 mm L3
“FelR Zrupvavis ] 3 2
= =
715504
W §'292-0°€52 :1VA¥ILNI 93400 32 IWOD 410H 20t 3LIS

56



= T
us 7=33 . T w0 69 16w
. y
= T gy)
T L T : T >
Tt
T T T : T . T}
e
T 71 1 W GZ=37 SR T
@ & 9 (2/9 AG) AeaB aatto ubi| Ty » 6369
S o e 11 T =
L (2/8 A5) aatum —TZ76 hs) 19921 Pt
Keab sAL[O s I S SO .
- . .
v = —
r T .1- T
e
s s
L 1
L s
mN £ = _1_\ T l—w— -
A .. 5
L T . T : T
LS ! T T T : T
. T T T
s
L S
T T T ! T
| -
| LI ——
T T T T T
, .
oz 985 6og o
L
%S 89y i |7
%28 $9-¢€ A
%6y 99-2 "t
o __a6h__[9-| e g
e quog 83 BUOGAE) ey .H
=l R 5 . ” — “ ! = AW
=l = LR . =2
HH 5] i M3y ® uafe| yse ue Aq uie(Japun “u—ua e == s
o a wo g l-ww | wody Buibued 8700 |1$5040uULEY Tt =
. i - e e *dsun -quen 5 £ = PAIBULWB| 4O SILUN PauliOF3p |RJBAIS L S S m
522 e e Cuww g 0 dn apew sL WO £g-gp pue “ubnoayy  (2/9 AS) g9 e £
[ | P I “ads) LI — paualens sjudlibedy 3|eseq pazis [aAeddb Keub T
2 S S € - - 23 1uobe |ed LI — - -pUBS 3SAROD SNOUBUNU SBY W Gh-0Z 930U ALLo L —
S ¢ £ § § oL sselb ojon Am\o»zw T - LB123ds 4O SILUN OM) SULRIUGD § U0(303S oL s
£ ¢ ¢ ¢ £ oLds ds ed LA W, SILINELS e i s
- L 1 L i sped wpwﬂu s .
N 1 1 SWo3e Lp * . £ € § € *ouds td T
oL o s o 6 ol sweaoy e A S S e e
L _SL 08 SL 09 _SL_ souuey T T L | | L ) suoreLp Lswan
S-9 515 0.5 [9°F 7972 BL-L R S z sg S, 08 S8 08 souueu i S s
(31U 115504 6UUBN) SapL (G J6al5 29 I S m— £ ot € 5 S Sweaoy s v s N P4
) i e o S 5 g sself - e s s
uoijeqaniolq 03 Buimo pajijow e L 14 € £ M _.EHE> ——— “ =
aeadde ¢-| Su013285 ‘pauogap A|aSUSIUL LIS S S— J O W “‘qu ——
3402 34138 y6noylly ‘%5 UeY) Ssa| sainoids o §9-3 §1-9 97 99 Te-L G s s
abuods pue {s|edauti Areay ‘aedsp|ay) T .-. T SapLiS Jeau - . .
suteab |e314320 *BAD4LULWRAOS %0L-G puR o — "4 i s e
(PBZLS-puBS) SPJLYS DLUEDOA %01-G A|{e4dudb ~— e 1 *(s34mana3s 9s) 9 UDLIORS 3dadxs S e
YILM S[LSSO40UURU A[ISOW XL}y "y5B T Ol €5noauaBboWoy w1y *S|PJaULW AREBAY pue o s s 1
14siuda4b pajeulwe| jo sdun| p3z1s-9(qqod LISV AL S3UBUOAWOD SNDBDLLS WoUy J0L0d Aedb ALLD o s s B
(G pue p SuCL1235) OS|B ‘@ZLS-3|qqod 6L S s s Y 1 4G xo4dde OS|B S[155040401W SNOAdL[IS L8 B S
03 pue- WOAy S1UBWERAY 3|eSeq PBUallens e . Y ‘95 *xoadde SSEY 87 3403 03 JRLLMLS T 4
Auew y31M JnoYdNOAYY Aedb BAL|o JubLYy i e e A4an SLMIBYIO ©SBU0D 7 Bulpsdadd L
TIAVE9 3789341 T9EVB-TWHD 115S0ONNYN S S — UBu3 3UBIU0D SNOBILLLS dAmO| ALIubLLS o e B
e XT9HI TISSCAONNYN ———
e ool x| z|n LA ——
> »|plo| =t =
3 x[F0|5- n o »| = =2 FIZ13
SgEzler R QE e s IR
NOILdI¥2530 DID0TOHLI moim[SZ ADOICHLI | 4 | < ISR =ozlen 2 |m 2| Z|2|~0| 2
mnwm diHavas | Z |5 m= = NO11d1¥3530 JI9010HLIT mo a5 2| A9 O10HLI 3 3 S EE 27
& ) 3 o =
2 waldovavHdy | | 2 Amsilz diHdvyo | = |9 EHEE
. i 115504 [ ¥3lovavHy | = 2
w0'162-6" 182 11VA¥ILNI dI¥OD [GEETCE] I10H L0y IS T - 115504 =
§°182-072.2 *1VANALINI 430D 0 30D 310K  [0p 3LIS

57




*0°8¢ sselb pue ‘grp aj1aAhd
*p*/ sanbedo ‘|t sutAl{o ‘{°[Z ‘xdd ‘Q'ze “be(d
13uadJad |PJBUW PBIBWLIST *SDLFLARD UL 33LUA4 “xdd
30 UDL3IRJDI[R JOULW ‘3113d0ws Aq pade|dad K|933|dwod
BULALLD “BALBS4BILL-D131YdOogns :2unxay J1dodSOUD Ly
(Mgt -G Q) SIOLD BLDLSIA (B0 YRLM {0/9 HAG'Z)
31eseq aul||p3sAudodAy o pukyde 1w |z-¢ {RAJITUT
TXL4geu
{¢)Aetd v uL sse|b d13|eseq puk J|esSeq dul(|e}SA4D0(0Y
ULRUE BULS 4O SISB[I/M BLDDB4(,I|RSR] (WO £-0 |BAJSIU]
*P3UABADIDI JUNOWR By
ueyy 4910346 3u8y umoys YIBud| ayl ayew sa3deds Weoy
-04£35 “J42YIIR) 40D UL Sem A4dA0384 j|eseq |eulblug T
i) Y]
X
[=]
x| 2z FRRE 2
3F|5 HHEEIR c
NOILdINIS30 D1DOTOHLIT @l e |8 [a00t0H1| R [2{T| B |5]g g
HERR 3 |S S|8|°
L ) | Z 23 ol
S S b
= o
CIVAHILNIQIHOD  v€ FHOD 370H {07 3LIS
*sse|B umodg ysady pue sulALlo ‘sanbedo
<rxdd ¢“Be|d SULBIUDD SSEUPUNOLD ‘2311DUIS pue ajLs
~Buippl 03 pa.aj (e S0usydoddti SULAL(O fUOLSOUAU0D pue
Butuoz awos Mmoys souaydoddiw ‘xdy ¢0S-9luy sousydoudiw
*ferd pauoz A|jewsou ‘213 Lakydiodouad i :Aydedboalay
€ -= L1092 *§OLY3 u Zf 0 dn SpUla palayleam apLXo-aj pay
2 - Aepd ‘uw 2 01 ()aural(o g ‘Bejd j0 $3012 aded pue (wu |s)
Al d] sse|f "o10A $3{OLSOA 9sdedS YILM I[BSRQ BUL| B} SA100dAY O L4Aydy
L 4L “utw g
-- al “adsy *PaU3A0D3L JunOWe Y3
[ oy SWea04 ueyl 4932946 sa9y uMoys yibus| Byl ayRw S4dIRdS Weo,
68 09 souuey ~04A3S *4BYIIRY BA0) UL SBM AUDAGDBA J1RSRq [RULBLAQ SRALEANN nr
8-7 TOL-1 Ll AP
EENETS 9
x =] »iglz|< e
fos6 oLl e ) (L7t A9) I EE EIR(E1E|28]3 -
LLO ALR4D |}SSO40UUR WD G/|-0G| LeAdaIu] NOILIYOS3a 319010HLIT S| e|§ |a000oHLn| A 12T B {58 Z
palequny Il e m X |8 HEE @
~0LG “Y[BYD |RABYLULWEAOH-| LSSOJOUURY (|/p AG) Aedb R m. ©w iz 1l W
aAL10 03 (1/9 9G) Aeub ysiuaadb wd GZ(-62 |eAdaqu] -4 =i
“ge sse|b pue g* ajLydns ‘g =
sonbedo ‘¢ suLAL(0 ‘9z ‘xdd ‘ge “Ge|d :juaddad |edsuiW CIVAYALNI Q3”0 £E 3HOD I70H 0% LS
*311308us
03 paJaile sse(f ©931303WS 03 Paud} (¥ JULALLO adey
+0luy “Geyd “a13iydoo|eAy-a111ydogns :Aydedboajey
53311092 v nsow m:comww_
YiiM pality ALLeLaded uw ¢ 03 S3|d1saA “aplyd|ns qu‘m.ﬁo..".nal A
40 S|PISAUD W {*( pue “souaydodsiu *be|d aued yIim 5, Sacores A [ oL ‘31ds -ds
(0/S ¥AG"2) 31eseq otufyde Je(nILSaA (WD O7-£2 |RAASIUT © 207201900 of .mmfc,u ese
‘ualjeqaniolq =" 09 m%::mm
“Re1d (1/% AG) ABub SALLO 7 03S ‘WD £2-0 |RA4IIUT 8 I3 ¥ u Feol
*UOLIBQUNIOLG SMOYS -t =1 ;
‘Ae1d (1/9 95) Aeab-ysiuaaub ud OGl-p/ |RA4RIU] + Hm VLBQD LEssojouteR) sepils Jeaus
TS3UOZ (%/-§) Y04 BOLSBA ‘umt 2 03 Al3Jed —r ea8 . oT I
Lo ek fepludins 21 03 dn f(g/y uASZ) Lot ot Wm A|@suaru] "sa|noids wmwwﬁcwwv_ o P 8309 - | §
. M t 4 ~ L N
Jieseq aul||e3sAud0(0y JpdAyde WD p/-0 |eABIU] BECICR A . ™ “sjuaubea) 3)eseq aZLS-pues %5¢ ! vl e
‘PaJdaA0dBL JuUnoWR Byl ?m.u,n.unﬂmd 8 R XLBLALRYS L2205 0uLEN (2/9 AG) Aedb s M g
uByl 4338246 343y umoys Yibus| syl Iew sdaceds Flo gy peresaorcds N fot9] & me— AYHD T1993d-1 Vsvg BALIO b L ¢t s1a
Weo404K3S *S4933U G| SBM AJaA0DaA 340D [BULBLAQ vnuu&n‘ﬁ.,rn 19 ATVHD TISSOIONNYN AONYS M
PRIV o
. ’X3 A zlZ|® -
] = > B0 ® -
- - H] > E ez
ol e m g5 C e 20| ] (o} z
NOILdI0S3A IIDOTOHLIT 8| g | § [ro00mn| 3 9lzlE| s g 2 NOILAINDS3A DIDOIOHLN "0z [z »ue_o._w:h BERE al=lzai 2}
HIERES 2 |5 g8 @ o=zl Hdvae | 2 15 33
Z| 5| & w |3 3 E RS <z A I
3 M W %im YILDOVYUVHI x
m 115804
W §°00€~0° 162 1 TVANILNI A3V0D 2¢ 3400 110H L0v 3L1S

W0 62E-5" 61 FIVAHILNEQIHOD  G¢ YOI 3T0H L0V 3118

58




- o
- (0/b UAG"2)
o o %G sselb ‘gg-¢ (93iudwyy pue a3liaubew) sanbedo
- € ¥ o1z < ‘4l (P8d3}|e) BULAL|O “9Q0pa 9sSe|d0Leld :SSEUPUNOLY "dded
Jletx - o o A48 (paddr(e) sulAL(O pue ase[ooLBbeid o s3sAudouayd [
X ] - o 3209 B4R B48Y] *BURA AUBA ‘JuasaUd Bue SBPLYINS G[eSEq -
X - Y [o84] & 8L'S JRLNILSIA pautedb-auly oLuhyde tud QQE-0G| 1eALIIU] M =
- @ (0/% ¥AG'z) %2-1 senbedo *goe (pau4si|e) sSelB ‘xQls -
auLALLQ *(%9-%uy) yg¢ oseldotbe|d ‘%57 suaxodhdouy|d [
= DSSRUPUNOLY %> (PaJal[R) UBLALLO ‘%|s ase|20tbe|d al x [ [4
- . 1535A400usyd (3A0qe puR YO|# URYY PauLeAB-dauLy -
el Aipadjaeu) SSRUpUN0.Y ‘asepootbe|d 3o s3shidousyd aded - 4
- Y3LM 3|BSBQ pauLeab-auty dLJ4Ayde 1wd QGl-G8 [BA4SIUL - ¥ .98 D
X |2 (0/5 uA52) - B
x| 8)x C 961 %0°0¢ SSRIB 36°0 93 14Ad ‘472 d3L33ubRw ‘360 %% @
. a3LudlifL 90" 2 SUlAil0 ‘%0" bz duaxoukdour|d x| 6E AN o
uowwod 311J4Ad paje g : P ‘ R o
: ase[ootbe(d :sseupunod 7 UBLALLO *9%/° PO
SULWBSSLD 40 @DAL '31140[YD PUR 9313DWS Y3 LM pa|{Ly - . L ..m_m\cuocmuz .mw;mmoo s J =w-m%wwﬁm£m£u RIS o "
ww g-2~) sulaa Burddip A1dasis s essul AARPUCIIS - = $53 Hd tALLO patasie p LaeLreld 4o X MARANE -
(W g-gr) sul tddip Ajdeals st t P - I 535A400U3YE BUB FUBYL ‘%[> N0 ¢ WW | ISOU ‘¢ uw Zn EOEIAR sel 23
Ya ik pa( [ty Al34ed Ul |3 S3IOLSIA PaUIIIRIS "IFLUDIYD 4 :0L) & sanpbAwWe aued YliM }[eseq 2(iAyd WO Gg-0 |PAUIIU L SADAARMES %
pue 81i3J2ws 0} patay|e sse|b yony ‘gz sanbedo *zgz = ) v : . 1 91y OvVUvoE L 5
sseyb ‘gge "xdd ‘xop Geld :spow pajewilsy csselb o *paJBADIBL JUNOUE @M@M@Mr . U PR RCT I
= — &
IS G M gl o i et nzass ausu wious ot S oy sicoes 2uos ot |y
-oLbed 240y *11258q 5 LAAyde pauledb-dul) 03-unLp3K - We0j0443 " SU3BU 0'¢ Sem AUBAODBA )| BSeq |eulblap aovovove
E L N s Ovny nb
‘padaredad junowe X 9] — 50 Y 9L & 299 M
ay) ueyl Jajeadb aidy umoys yibus| 3yl ayew sdadeds - © HEE z w8232 =
WRO04ATS *S4233W G'f SEMAIBAODBL 1{BSB] |RUlbl4Q - @ IR LRMEHEIEIE C
- NOILdI¥O$3d JIDOTOHLIT glz= |8 |roooHinl & (3|2 2|5k 2 &
s IR AN 5
x| 3| olzlz|< = E 2 >
EIEAES 2 (ele|8| 3|~ ~ E4 -
| w| = m (D2 5| 5|3 c ul
NOILdIHO$3A JISOTOH LI 2% g |apotoHLT| W (<[22 (3% Z U 0'8YE-5 REE TIWAHALNI GIHOD /£ IHOD ER[elt| (07 ALIS
285 CAEINEA IR 5
-1 &, >
2 o € 1|08z - -
0°£9£-5°25E VIVAYILNI G3HOD 6¢ 340D ER{el] L0y 3US ol yse "D[0A o
2 Ke|d A SWeJd 04 -
“ { Uty Fic) souuRY X n
X » € 5 (22 - € 8
ol 4 [ofs g s SIS dEalls i &
- 5 C 5
- . X - NN
X 7R *534N30044 -
_H Ul 3JBUOQUER) *SIANIIBJy pue SSewpunoddb ul ajLidows -
TLeLATIBW DL LA0 YD W - padai|e A{BU04IS 300y *3TL108WS 0) paLdlje sseib yg -
SNOJQL) Y3 LlM paul| Sa|2Lsap "sse|b pazl|(risAudad - ‘BuLuoz smoys ‘xdj "831309ws 01 paual|e sousydoaoiw — N &
PUR PBLSLAILASE 201G “SbuL||l4 ulaa se s3Lao[ys pue - 2z ULALLQ "BT=iSuy ssewpunoub ¢Sluy souaydosdiw - Zimlee| &
2113eWoY AUBPUOIRS 0(-G ‘sonbedo pagieq pur |e1a|ays - “Berd *v1314hydaododawo) B-o11ydogns Aydeabouiag ] - N
0L~/ *sousydoddtw xdd padazie i ¢ xdd $SRWpUN0Lb — ~ ‘sa|npbAue uL ()S33L108Z *HOLyd W | SULIA BleUOq N [ @
xge “suibdew paguosas A1IybL|s yiim 75-2%uy sauoz - ~ =A@ ‘g/-z WO4  AdRA ‘ww £ 03 S3a(nphAuy cww g o3 dn - °
syie| ‘be|d ssewpunoub gy *CL-Huy pauoz A|ewdoy = Y |55 @ (%1>) souayd -be|d *{0/S HAG 2) 2LBSeq |epLo|ephAue ey ~
*soudydoaotw “beld ge-z $31eseq d()iydogns :Aydedbodiagd X - N 213 14AYdaod ‘BUL( |RISALD0|0Y (WD OGH-G|Z LRALDIU] LGN, S S 3 =2
T2 U0L303S UL $35AUD0uBYdoadLw ase|dolbeid adey 7 pue | Tyse “21oA 30l ‘3aed saddn up ss|nueab 3leSeq BWOS YIiM L S— NS
SuU011935 UL 2pLydins 4O SJunoWe 30e4[ "IILUDPE|3D pue - (1/8 AS) AeudB *Y|BYD | {SSOJOUURY WD G|2-Of |BA4aIU] 1 o8
211305WS ©27PUOGARD UILM Pa}|ly $BUNIIEIS " S|BJBULU - "0/5 WAS' 2 I<|..1'1>H.| = e
AABPUODAS U3 LM PBL[L) SI(D1SAA oS * (43jawelp - ‘WG WAWRXEW ‘ul Q' |-6'0 abesaAr SaidLsaA y| A|ajeuw L X m "
w 0*{-§'0) SAL2LSAA 3| URY} $S87 "(0/S YAG' 2) ot ~ixodddy uw ¢ 03 sousydoddiw -Beid aded Ausa ‘3 |eseq LILBIER SRS gl
3leseq JLaAyde suL( (354400 [0y pauleib-suly - § 4e{N3ES3A D LUAYde ULedB dULy WD Qp-0Z {eALBIU] N
[~ &
*PILIA0IA JuUnowe L. g0 ¥ o0l 2 LS ‘padaAcdad Junowe 50
ayx ueyy 4a3paub ausy umoys yibua| 2y ayew suzoeds X - ¢ ayl ueys 4ajeasb assy umoys yibua| syl Ayew sdadeds 9
WPOL0AALS 543380 G8°E SPM AUBA0DaJ jleSeq (RulblaQ - « wWeo 04345 ‘5483 /Tf SeM AUBAODaJ 340D |eulbiag X X
2 g
232 s o2 215|5 z HEIE < lal2l2]3]5 2
KR RN = 2182 mI5|3(5] 2|2 c
NOILdI¥OS3A JIDOI0HLIT 2132 g 1a0010HLN| @ (D] (B35 |8 2 NOILJIYISIA JID0TOHLIN gl g [A00T0HIN| @ 2|2 (25| ¢ 2
HEHE glel |5]5)° 2 8¢ AEINEE z
3 a 3 a 2 »
< =] 4 =1
o o

§TL9E-0°8p¢ IVAHILNIQIHOD  8E IHOD 310H L0p 3LIS W GTgee-0°62¢ TVAHIALNI QIHOD  9¢ 3HOD A70H [0y LIS




9 x — i 6079
- 2
—
— 4
¥ -
‘PEIRULLBSSLP pue -
SBIDLSDA UL 3314Ad 3WOS 0S|y "9ILAAD puR BILI0OBUS y3M L
P3LLLS S84NIDRAY TBILIVBWS YILM pIL (L A[ISOW WW [o -
SA[D1SAA PALalILI§ DI LIIBWS 0) PIBILT BULALLO - N
pue sse(9 " xg saNbedo *ugz SSeLB ‘ug BULALIO ‘ugy - Hli9|
*xdo ‘unp cberd :apow pajewl3sy ‘sseib pue susxoufd . llo.p cLy
-ouL|2 ‘ase|ooibe|d 4o ssewpuncdb |elasdajul ue ui 4 9 x - ¥ |-co = 91 g
we - $35Aanousydoddtw beld adey "3ieseq 2LdAydy " L B i
TPadaADIBL Junouwe f 50 =
a4yl ueyl Ja3eadb Busy uMoys y3bua| ay3 ayew suadeds C
WRO04ALS *SA933W £ 2 SBM AUmA0DEd jleseq [eulblug —
3
EIE < |ol2|2]5]5 z
©.G6e sse(b opue  { 93iudwl: ‘ip 9}1roubew il B m Slelsi 2 3 m
€ Gl (33404 pUP BILIDBUIS 0F PALI[R) BULALLO NOILIHI$3A 21D0T10HLN 2| 2| & (ADOIOHLAY m |21 2 2i3|% 5
€707 BuaXO4AdOUL Y * /7 Bse[doLbeld :sSewpunods Z| 8| & 212 8ig|° o
T QT -bt0) 2§ (9ILA0LUD PUR BILIDBWS 01 padelle) 3 m. W
dulaLio ¢ 1 0) 6 sseinniferd rsysAatoudu: m
ors ae 2 b \.aw%w;mﬂ_ﬂ“w,_ﬂ.:wz.,tm znammw.mm; 0 50p-0-9g¢ IVAHILNI 03800 7y 3HOD 304 [0v 3LIS
G g ulb ! 3 b 3 56,
ssef §oe[q 4O pue (WD 9p-gp) 1| PsSeq O ueyde Jo
SHUOZ BUB BABYL UBYL U 09 L[11 WD [ WOy danix ey e 47 BULALLO pUR 7¢ xdD ‘zg
812UOQURI-31TIJUWS SL ddduL T{93144d) sapLiins pue i i : i : “Heid 40 SousYdDUO LW ULRIUDD BLIDBAG UL Ssjuswbedy
231100Ws AQ pal L) A{342d sde Ady) T {Je(nbadal) sulan -0 ; ! : . sseib ‘9rL40lu2 Aq paseidad ssef ¢ sanbedo diliapusg
puUR $3[DLSBA B4R 3UaY] "PULAL[D pue aseiaolbeid 4o E [ “23L40{Yy2> AQ paoe|das A|238|dwed BULALIO SSEWPUNOUD
sysAudouayd ades yitm jjeseq slafyde 1o 0gL-Q | RA4RIU] - I R %G tUOLIBAD[0D UMOUqG ¢ Ssewpunoub 'xds gz *ZhTaSuy
o L ! i pauoz souaydoudiw ‘zop “bed ssewpunodg 13 LuAydaod
"Po4aA0dad Junowe ¥ ”mu ! i -D40 WO RAY ‘ae|nuedbujul 31314dogns :Aydeabodiag
Jul ueyl 49jeadb susu umoys yibua) syl ayew saadeds . [y : : i . ‘Wl g~ 3B I1RUOGURD puR $5B|6
URO40AAGS " Sa830uW 8T Sem AidA0da4 jleseq [euibiag # ! - [ o Yoe|q J4e{nbue 30 ©12234g ‘W) OG 32 ApLYd(ns 4O 83Bu}
; — TSOPLX0-3) UO/PUR DIBUOGARD *BILIDBWS UILM Pa[|L4
. i 2 SQUNGOBJH " LBJRULM DILYM JBA[D UMOWNUN 40 3]1303WS
% 2 F 2 E < = YILM paL|Ly SD(2ESBA %05 C{WW 0°[-G Q) SB(215aA B M
MEAE m 5 ER = 21 UM (0/S YAGTZ) dleseq depnuedbuasjul dLaAydy X
= 2 ; 3
NOILAIHIS3AQ J1D0T0HLIN m T | &2 |ADONOHLINY = g % % L
Z| g2 z g L - *paUaA0dBA JUNOWR ¢ X
N 3 i b ay3 ueyl Jeieadb adsy umoys yabual ayy ayew sdeoeds
W | - We0J04A3S “SA8I3W G9°( SBM AUBAODAU |eseq |eulbiug ¥ o
- LRIV TIVAYALNG 300 o 430+ Gy 3LiS X
=]
o
. T | x| =i 4 EIEA K z
dsun -~ Gae: ! w_ .W W M m m. W uwd W m
S.:,:“?H@,_ NOILAIYI$3Q D190 TOHLIT Sl w| g |avotomn| (5|2 E] 5|32 3
sy 288 a2l |sE° E:
2 2
Ao i
J1oa W 0"98E-5"9/€ IVAHIALNI QIHOD Ly 3400 3710H L0b 348
(LY i
RO 1
couue fo *831308ws 0] padarje AjubLy
I | 2ULALLO aJaeY ‘SSewpunosb uL ,3snp, anbedg ‘uolidiossa
I : UBLLS Y tm souaydouadtw *xdd 3e ‘ssewpunodb txdd 36|
R - . si e Ao i ! “syzey “Bejd ssewpunoab ygz ¢ (?9-%Suy) sousydeaoiw
ﬁ,%@M%ﬂ%ﬂ&wwmmxfm,__w Mm ancsm Ummm i ) ‘Beyd %2 .u:_;uoa:m-uwu.E\En_énmogmeo_m :Aydeabouzay
-pBILIO45PUN §1 793 *S[1q PAPLOWEA p St 117 -EN i - *XL43BU 31PUOQAERD UL pappaqus sjuswbedy sse(f j|eseq
31311097 SN0BUAED[BD BBURAD ysIMO| |8F a(ed 4O ! 5 JeLnbue 40 SASISUOD WD gE-/2 WOAY BUOZ BLIIBAY
AaRe| D LyI-wD 7 404 3d30%8 usaab M| 184 Axsng ; ER "Wy GR-0G LBA4IIUL BduR ul umum.ﬁﬂwmcou ucijesalje
L R ARLR | T e AJePUODBS JDULW YILM 3| BSEq DLldAyde Je(nalsarucy ) X F .
. *pa4dA0dad junoue X = g0 ®
, Ly aBuRdDd USLAG| 15K B1ed oone XeadLS "5 . B : 3y} Ueyl 431eadb 48y umoys YIBud| By Ijew suadeds - Y lw9| @
(478 01 ooy t:AM\,\mJ“m”/g .SLQLQ@,“E ¥ i JIIM o “ We040443S "S4DIBW /p'Q SBM AUdAcIad jieseq (eulbiug X [ B
- 1L S =
= i = 2 - slylz|< 2
TEon- w g B 4 %12 wleld I
EEe N L aolgn 233 7lElg|512|3 £
g m|ZZ| AD O =i z~ £ ) 8 |AD0T0OHLT EEIERERES
NOILAI¥I§30 JIDO10HLI "SSEEA SiHavas | 3 |G L EH NOLL4IHIS3A IDOTOHLIT SHHE o m 2|2 SHE 5
Almp|Z v I 2 A 218 o= 2 -
i [ = 2 el
B3 i m
B TRV ivABaiNG a3aoa | rr3Eod ITOH W §T9/E-07/9E TTVAHALNIQIHOD  Op FHOD 310H L0y ALIS

60



x|o]x L ey
. 4 [obS| = X X — 4 1
e - - & G677
o & o b4
n o 4 05 ®
L -
o
=~ =
- o =~ .
- X X E = 8e
- - Y [o9] B
wlo | x Coe 8 E e -
— - fron
b
- 489 2 -
it © E
E X F
- *¥204 X
JB[NILSBA paJajle pue pazlpixo A ybry ojul sapeds 3 —
- z 1nq ysauy sdeadde abea)as sseyh ‘AypeordA) - £||edo| z
TRARY - o b Juasadd sauoz pazipixo A|LAedY ‘8402 Jnoybnoay:
moL[td 40 uOLSS3I9Ns e Aqeqodd sL SLyl ‘ouoz Asse|b X X - = 6l7Y UOWWOD S|RABULI PALSLIUBPLUN UBYIO PUR €BIRUOGUED M - —
ay3 ul |epLolepbAue pue pazipixo A|ybLy si yood - ¥ 891 3 f91L308UWS 40 %E Ps) SulsA uLy) Cseae| mo||Ltd 40 X9 - M PrAR
By "240D BYF JO SABIBW [ | 4IMO| SY3 UL Buom Auew = % uolssadans e BuigssBbns ‘4 pue ‘¢ “Z SUOLIDIG UL UOUWOD - Y |69¢
pue s4333W 9°Z 3e $4nd30 sse|b sayjouy “sse|b wous - safier|ds s5216 yjLm Sjuswbedy “IJBUOGIED PUB 33LA0|YD - N
Aeme 3|eSRq UL S3SEAUOUL DZIS ULRAD "931D|ED AQ X *@31308Ws 03 pausj(e K|abuae) xipew pue sse|B ssewpunody S—
PauLaA SU (82B4UANs MO|4) 3uoz Asse(b e sud8w §°Z Y - “aGp SSeLB ‘x0] AULALLO ‘%G1 "xd2 ‘g0 "beld :apow LRI AN
TSULBA BUOS UL 33LdAd 40 $3TRUL LOWWOD l peaewl}sa obeddAy " sobea|as sse(b Jeou s(0153A adld > -
SULaA 9710[@D pue sa|npBAWE Pa| L4 IF1D(BJ 'UCLIEPLXD Coon SWOS *S|EADULW PRLILIUSPLUN UBYFO puR 33 LAAd Y3l o
PUR UOLIBUSILE (PWMRYLOAPAY 3|qelipA Buimoys *ase|d | paLiid AQ3ded 3z1s ul ww | 3n0qQe (%ls) S3LOLSVA -
-o1be(d Jo $3SAUD0UBYAOUD LW BURA YILM 3 BSeq I L4Aydy r N . asaeds ‘1{eseq sulal|o dLakyd Ayasaeds o1 alukydy — L
, F & b L Seve
“PIAIA0DBJ JunoOwR X| 9} X - oo d |ozs] S BEY *P34BA0I3L junowe w 9 - g0 m &
Byl uey} 4930346 du4dy umoys yi1bua| eyl xew suadeds - e 3y} ueyz saleaub adey umoys yibus| ayj axew sdaoeds - 4 |89 &
WROL0UA2S *SUDIAW ()G SEM AUBACIBL J|eseq [eutbluQ - Weo304A3S "SJa1aW ¢ SeM AuBA03aJ 1[eseq |eulBidp [ =,
g [=]
- - =
3 3 s T MHEIE r 3 32 E z |olS1E15|5 =
IR A EIHEL c E{EAE AEHEIEE F
NOILdIHIS3A DIDOTOHLIN 213 | & |ADOT0HLN EREIEIES 5| ¢ g NOILdIHISIA 2IDO0TOHLIN 213 g |AootoHL| A |22 |8 |35 | % g
8|8 zlgl [5&F u Z| 8|8 a3lg [5]|&(° >
?ls z z 2 718 z 2 4
2 - < =
W G'25h-0"Ery IIVAHILNI A3HOD 9 IHOD 104 L0v 3118 W O"epy-G'EEY TIVAHILNI JIHOD Gy IHOT 370H L0b 3LIS

61



*g-1 sanbedo ‘Qp-Gz ssetb pasay|e

“pz-f IuLAL0 “02-2L "xdd ‘pp-Gz ‘bBeld :juaduad
|Bd3ULW PIJRWIL]ST " 3JRUCGLED PUR ILAO{YD Aq pade|daud
SSB[Y "UOUWOD SSB| YONW 3R (3]BLOQURD pue 33 L3d8Ws
€231J40[YD 0} PaJa3}|B) SOUBYdOUD LW BULAL|Q * SOUBYdOUD LI
{UoL1B40[00 UMOAG) "Xdo pue "Beid ysaujy pausjleds ey
SUOLJI9S 1SOW ° [ejudsaapuL ‘o13Lydogns :Aydeabodlad

‘ sa|npbAwe pue suLaA

3jeuoqaed pue 831308ws *sabea|as sse|b 03 jusdelpe

W G 03 S3|715aA adid 23101vg "Buoals A|easuab

ING B[R LABA UOLIBPLXQ * $35A420UYd0UD | SULALLO
paud3te pue “Beid [ed0| paualjeds (Jepnuedbuarul
Jt4Ayde-oLakyde paureab-augy Aaaa *oi3Lueyde “otakyd
-043LA *sseff yoeyq pazijtuobe[ed) saluea ABojoy3l|
“s3leseq mO[(1d - p-g SUOLIDBS § (WD Q§L-08) Z UOLIIBS
‘paziplzo

K1xeaM *{ww £) sa[npbAwe pay|is 3IRUOGUED 3dBd UIiM
3leseq Jeinueubuaiuy opahyde - (wo 08-0) 2 uotIdag
“(wo Opl-GZl) SysAuoousyd

-3 BULAL{O P3J3]LY *SULBA 21RUOGIRD 2UBPUNGR pue
sainpbAwe 331103Ws %5 03 AR ULRIUOD SILUOZ PIZIPLXO
93LAIPON " IILAIPOW O} YBIM WOA4 SILIBA UOLIRUIILY
*SBUOZ SPLM WD £-7 UL UOLJLUJUBIUDD B)ILSIA |BIO]
“sajeyd|ns jo aded) ‘sousydouaslw *Ge|d gz 03 dn

UitM (0/S MAG2) 31Seq JR|RURMBIARIUL - | UOLYDAS

*paBAOIBL FJunowe
8431 ueyl J4ajeaub 3uay umoys yibua| ayz Iyew suadeds
Weo304A1S S4B Gy SeM AuaA0d3d jjeseq (eulbiiug

< >< >

AR EARREEE]

IRRRRLRRREAREES

TTITIIITTIITTT
o~

e

b
E
o

IAAERRRRANRARE)

+€9

«65

oP§

065

Loez

gn

Ll Y

97 €862

3284

9eEL

97 £581

NOILJIYIS3A JIDOTOH LI

NH3/duX
-doad “sAyd

L

voE s

ADOTOHLIT

SHILIN
NOILO3S
Auseiod

uoReundu}

Aysuarus WHN
sasfuy A

21vd ONITHYG

W G°BSh-5" 250 IVAHILNI Q3H00

Ly 3HOD

A70H

L0v 3

—
@

62



DEEP SEA DRILLING PROJECT

LEG 49 SITE 408
SITE SUMMARY SHEET

Date occupied

Date departed

Time on site

Position: Tatitude
longitude

Water depth (sea level)

Water depth (rig floor)

Bottom felt at

Penetration

Number of holes

Number of cores

Total length of cored
section

Total core recovered
Percentage core recovery

O0ldest Sediment Cored
Depth subbottom
Nature

Age
Measured velocity

Basement

Depth subbottom
Nature

Velocity range

1910Z July 29, 1976
21487 July 31, 1976

2 days, 2 hrs, 38 min
63°22.63'N

28°54.71'W

1624 corrected meters, echo sounding
1634 corrected meters, echo sounding

1634 meters, drill pipe
361.0 meters

1

38

36171.0 meters
219.6 meters
61%

344.3 meters
glauconitic marly ooze
early Miocene

-- km/sec

321.6* meters

vesicular basalt and hyaloclastite

3.9-4.7 km/sec

*
From Drilling Log
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LEG 49 SITE 408
SITE SUMMARY SHEET cont'd.

PRINCIPAL RESULTS:

Site 408 is on the west flank of the Reykjanes Ridge on anomaly
6 (ca. 20 m.y.). The hole was continuously cored to 361 meters, re-
covering 220 meters (61%). The oldest sediment is early Miocene nanno
ooze intercalated with basalt at 344 meters.

The youngest unit is 38 meters of Pleistocene calcareous sandy
mud turbidites, about 9.5 meters of Pliocene marly ooze, above 164.5
meters of Pliocene and late Miocene nanno ooze, above 78.5 meters of
middle to late Miocene siliceous nannofossil ooze, above 29.1 meters
of middle to early Miocene calcareous mud, overlying basement. Sedi-
ments above 48 meters are ash-rich; those below 238 meters contain
occasional turbidites.

Basement is 37.4 meters of vesicular aphyric basalt, extensively

altered, with some intercalated sediment and breccia. The hole was
abandoned early due to sickness on board.
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DEEP _SEA DRILLING PROJECT
LEG 49 SITE 409
SITE SUMMARY SHEET

Date occupied 1500Z August 2, 1976
Date departed 0630Z August 4, 1976
Time on site 39.5 hrs
Position: latitude 62°36.98 'N
longitude 25°57.17"'W

Water depth (sea level) 832 corrected meters, echo sounding
Water depth (rig floor) 842 corrected meters, echo sounding
Bottom felt at 843 meters, drill pipe
Penetration 319 meters
Number of holes 1
Number of cores 32
Total length of cored

section 295.5 meters
Total core recovered 88.43 meters
Percentage core recovery 30%

Oldest Sediment Cored

Depth subbottom 81.5 meters

Nature sandy calcareous mud
Age late Pliocene
Measured velocity 1.57 km/sec

Basement

Depth subbottom 80 meters

Nature vesicular basalt
Velocity range 3.7-5.75 km/sec
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LEG 49 SITE 409
SITE SUMMARY SHEET cont'd.

PRINCIPAL RESULTS:

Site 409 is on the western crestal regions of the Reykjanes
Ridge. The site is located in the Matuyama reversed stripe near
the Gauss boundary (anomaly 2').

A hard sea floor of turbidite sand required washing down to
24 .5 meters. The hole was continuously cored from there to 319
meters, recovering 88.43 meters (30%).

Zero to 59 meters is Pleistocene turbidites, graded muddy
calcareous sand to sandy calcareous mud, with erratics to 46 meters,
and benthic shell sands and foram sands. This overlies 21 meters of
Tower Pleistocene to upper Pliocene sandy calcareous mud, ungraded,
with some benthic shell fragments. Basalt at 80 meters, was cored
for 239 meters, and is highly vesicular, phyric and aphyric, with
some unlatered olivine.

Several records were set at the time this site was drilled:
the deepest single bit penetration of basalt (239 meters), the
youngest crust to be drilled (2.2 m.y.) and the shallowest water
for a site (832 meters).
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DEEP _SEA DRILLING PROJECT

LEG 49 SITE 410
SITE SUMMARY SHEET

Date occupied

Date departed

Time on site

Position: Tlatitude
Tongitude

Water depth (sea level)

Water depth (rig floor)

Bottom felt at

Penetration

Number of holes on site

Number of cores

Total length of cored
section

Total core recovered
Percentage core recovery

0ldest Sediment Cored
Depth subbottom
Nature

Age
Measured velocity

Basement

Depth subbottom
Nature

Velocity range

1900Z August 13, 1976
1800Z August 17, 1976
3 days, 23 hrs
45°30.51'N

29°28.56 'W

2975 corrected meters, echo sounding
2985 corrected meters, echo sounding

2984 meters, drill pipe
387.5 meters

2

41

387.5 meters
232.15 meters
60%

335 meters

nanno chalk
late Miocene
1.6 km/sec

340 meters

basalt is breccia
3.88-4.32 km/sec
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LEG 49 SITE 410
SITE SUMMARY SHEET Cont'd.

PRINCIPAL RESULTS:

Site 410 is on anomaly 5 (about 10 m.y.) on the west side of
the Mid-Atlantic Ridge crest. Hole 410 cored continuously through
340 meters of sediment to end in basalt at 387.5 meters subbottom.
The hole was abandoned because the core barrel became jammed. Total
recovery was 232.15 meters (60%); recovery in basalt was 11.40
meters (24%). The oldest sediment is indurated foram 1limestone be-
lieved to be late Miocene age in basalt-limestone breccia within
basement.

The youngest unit is 38 meters of Pleistocene marly ooze, next
is 207 meters of Pleistocene, Pliocene and upper Miocene nanno
ooze. Next is 95 meters of upper Miocene nanno chalk. Basement is
basalt-Timestone breccia grading down into basalt lava.
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DEEP SEA DRILLING PROJECT

LEG 49 SITE 410 HOLE 470A
SITE SUMMARY SHEET

Date occupied

Date departed

Time on hole

Position: latitude
longitude

Water depth (sea level)

Water depth (rig floor)

Bottom felt at

Penetration

Number of holes on site

Number of cores

Total length of éored
section

Total core recovered
Percentage core recovery

Oldest Sediment Cored
Depth subbottom
Nature

Age
Measured velocity

Basement

Depth subbottom
Nature
Velocity range

1900Z August 17, 1976
1800Z August 18, 1976
23 hrs

45°30.53'N

29°28.56'W

2977 corrected meters, echo sounding
2987 corrected meters, echo sounding

2987 meters, drill pipe
382.0 meters

2

6

57 .0 meters
26.91 meters
47%

332 meters

nanno chalk
late Miocene
-- km/sec

331* meters
basalt
3.78-4.97 km/sec

*
Based on Drilling Log
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/02

LEG 49 SITE 410 HOLE 410A
SITE SUMMARY SHEET Cont'd.

PRINCIPAL RESULTS:

Hole 410A offset 110 meters 020° from Hole 410 in 2987 meters of
water. The hole was washed down through sediment to basalt at 330
meters subbottom. The hole was cored to 382 meters with 26.91 meters
(47%) recovery, of which 18.55 meters was basalt (38% recovery). The
basalt is homogeneous aphyric pillow lava. The hole was abandoned
when the drill string jammed again.
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DEEP _SEA DRILLING PROJECT

LEG 49 SITE 411

SITE SUMMARY SHEET

Date occupied

Date departed

Time on site

Position: latitude
longitude

Water depth (sea level)

Water depth (rig floor)

Bottom felt at

Penetration

Number of holes

Number of cores

Total length of cored
section

Total core recovered
Percentage core recovery

Oldest Sediment Cored
Depth subbottom
Nature

Age
Measured velocity

Basement

Depth subbottom
Nature

Velocity range

1200Z August 21, 1976
23597 August 23, 1976

2 days, 12 hrs
36°45.97'N
33°23.30'W

1935 corrected meters, echo sounding .
1945 corrected meters, echo sounding
1950, 1975 meters, drill pipe

119.5 meters
2
5 and 3

73.0 meters
18.65 meters
24 .5%

37 .0 meters
foram sand
Pleistocene
-- km/sec

74 meters
dense basalt
5.17-5.9 km/sec
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LEG 49 SITE 411 HOLES 411, 417A
SITE SUMMARY SHEET Cont'd.

PRINCIPAL RESULTS:

Site 411 is on the west terrace in the rift valley of the Mid-
Atlantic Ridge crest. The site is in a half-mile wide basin mapped
by multi-beam sonar and Deep Tow during FAMOUS project. Located on
the old side of Jaramillo. Site 411 is the youngest site drilled
by DSDP, at one million years of age. The basin was searched for
a site to spud into by probing with the drill string on a 500 foot
grid using beacon offsets. The eleventh probe found 74 meters of
sediment and the spud-in was completed.

Hole 411 was waﬁgpd from 74 meters subbottom to basalt. The
basalt was cored continuously for 45.5 meters, to 119.5 meters sub-
bottom. Recovery was only 4 meters. The recovered section is fresh,
dense, aphyric and plagioclase and olivine phyric basalt alter-
nating flows and rubble zones. Caving of the hole necessitated
abandoning. Hole 411A was offset 50 feet and three cores were cut
between the mud line and 37 meters subbottom. Pleistocene foram
sand was encountered with very unstable hole conditions. The site
was abandoned at 2359 hours on August 23.
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DEEP SEA DRILLING PROJECT

LEG 49 SITE 412 and HOLE 412A
SITE SUMMARY SHEET

12

i
S

1y

[

ol
o -
[t

cocupnied
saTA neparied

on site

]

Position: Tlatitude
Tongitude

Water depth (sea level)

Water depth (rig floor)

Bottom felt at

Penetration

Number of holes

Number of cores

Total length of cored
section

Total core recovered
Percentage core recovery

Oldest Sediment Cored
Depth subbottom
Nature

Age
Measured velocity

Basement
Depth subbottom
Nature

Velocity range

35307 August 24, 1976

12007 August 25, 1976

4.5 ars

36°33.74'N

33°09.96 'W

2609 corrected meters, echo sounding
2619 corrected meters, echo sounding
2624 meters, drill pipe

171.5 meters

2

15

133.5 meters
85.89 meters
64Y%

165.5 meters
nannofossil chalk
Pleistocene
1.58 km/sec

160* meters
basalt
-- km/sec

*
Based on Drilling Log
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LEG 49 SITE 412 and HOLE 412A
SITE SUMMARY SHEET Cont'd.

Hole 412A
Date occupied

Date departed

Time on hole

Position: Tatitude
longitude

Water depth (sea level)

Water depth (rig floor)

Bottom felt at

Penetration

Number of holes

Numberof cores

Total length of cored
section

Total core recovered
Percentage core recovery

Oldest Sediment Cored
Depth subbottom
Nature

Age

Measured velocity

Basement

Depth subbottom
Nature

Velocity range

1530Z August 25, 1976

23007 August 27, 1976

2 days, 7.5 hrs

36°33.74'N

33°09.96'W

2609 corrected meters, echo sounding
2619 corrected meters, echo sounding
2626 meters, drill pipe

294 meters

2

5

138.0 meters
23.07 meters
17%

286 meters
nannofossil chalk
Pleistocene

-- km/sec

163* meters
basalt
4.52-6.59 km/sec

*
Based on Drilling Log
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LEG 49 SITE 412 and HOLE 412A
SITE SUMMARY SHEET Cont'd.

PRINCIPAL RESULTS:

Site 412 is about a mile south of the north wall of Fracture
Zone B, FAMOUS area.

At Site 412 two holes were drilled. The first one had 171.5
meters penetration, 11.5 meters into basalt when an experimental
bit failed. Hole 412A had 294 meters of penetration, 131 meters
into basalt. We recovered 23.1 meters of basalt here. Sediments
are 165.5 meters of white to yellow nannofossil ooze and chalk
of Pleistocene age. The lowest few meters are oxidized. The age
is the same as the magnetic anomaly to the north. Basement is
phyric basalt flows intercalated with limestone showing dips
up to 30° on bedding planes. The basalt is either vesicular or
coarse grained, indicating thick flows. The upper basalts are
olivine, plagioclase and clinopyroxene phyric. The lower basalts
are olivine and plagioclase phyric. Slickenside sets recovered
from intercalated limestone show normal, reverse and strike-slip
(right?) movement.
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DEEP_SEA DRILLING PROJECT
LEG 49 SITE 413
SITE SUMMARY SHEET

Date occupied 0400Z August 28, 1976
Date departed 1530Z August 30, 1976
Time on site 3 days, 11.5 hrs
Position: Tlatitude 36°32.59'N
Tongitude 33°10.50'W

Water depth (sea level) 2598 corrected meters, echo sounding
Water depth (rig floor) 2608 corrected meters, echo sounding
Bottom felt at 2608 meters, drill pipe
Penetration 149.5 meters
Number of holes 1
Nuimber of cores 5
Total length of cored

section 39.5 meters
Total core recovered 2.97 meters
Percentage core recovery 8%

0ldest Sediment Cored

Depth subbottom 110 meters
Nature nannofossil ooze
Age Pleistocene
Measured velocity -~ km/sec
Basement

Depth subbottom 110 meters
Nature basalt

Velocity range 4.65-4.91 km/sec
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LEG 49 SITE 413
SITE SUMMARY SHEET Cont'd.

PRINCIPAL RESULTS:

Site 413 was drilled on the south side of Fracture Zone B in
FAMOUS area, 1.3 miles south of Site 412. Because the reflection
profile showed a similar sedimentary section to 412, the hole was
washed to basement at 110 meters subbottom. Basement was cored to
149.5 meters subbottom, with 3.0 meters recovery. Recovered rock
is olivine-rich basalt with abundant olivine microphenocrysts
and quench olivine in variolites. Basalt is as cobbles, rarely
oriented, often surrounded by weathered rim. It may form part of
a talus pile beneath a fault scarp to the south. The first base-
ment core contained basaltic-foraminiferal sand of Pleistocene age,
perhaps in situ, or perhaps drill cuttings. Deteriorating weather
forced departure.
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DEEP SEA DRILLING PROJECT

LEG 49 SITE 414
SITE SUMMARY SHEET

Date occupied

Date departed

Time on site

Position: Tlatitude
iongitude

Water depth (sea level)

Water depth {rig floor)

Bottom felt at

Penetration

Number of holes

Number of cores

Total length of cored
section

Total core recovered
Percentage core recovery

Oldest Sediment Cored
Depth subbottom
Nature

Age
Measured velocity

Basement

Depth subbottom
Nature

Velocity range

1830Z September 1, 1976

0300Z September 2, 1976

8.5 hrs

32°03.00°N

27°30.10"W

1538 corrected meters, echo sounding
1548 corrected meters, echo sounding
1548 meters, drill pipe

0 meters

0

0

0 meters
0 meters
0%

0 meters

-- km/sec

0 meters

-- km/sec
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LEG 49 SITE 414
SITE SUMMARY SHEET

PRINCIPAL RESULTS:

Site 414 located on Curiser-Irving seamount at 32°03.00' North,
27°30.10" West, water depth about 1500 meters. We transferred there
from the FAMOUS area because of bad weather in FAMOUS. After a pre-
liminary survey, the beacon was dropped on the eastern ridge of the
seamount where 150 meters of sediment showed on the reflection
profile. The pipe was run, but the first spud-in attempt failed
because the sediment was too hard, possibly limestone. After off-
setting from the beacon, a further attempt to spud was planned, but
the undeviating approach of hurricane Emmy, fresh from passing over
FAMOUS, caused the site to be abandoned before this could be done.
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APPENDIX I

Geochemical Results from Leg 49
We did not have an on-board XRF facility available to
us on Leg 49. Consequently, all chemical work was done ashore
and is presented in partial form in this appendix on Tables 1
through 4. Contributors include H. Bougault (CNEXQ), P. Floyd
(Keele), J. Tarney (Birmingham), and B. Zolotarev (Acad.

Sciences, U. S. S. R.).
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TABLE 3. J. Tarney (Birmingham) TABLE 3. J. Tarney (Birmingham) cont’d.

Sampling Sampling
Core Section l?éf:;al Ce Zr Y Sr Rb Core Section ll'(l:;;n;al Ce Zr Y Sr Rb
STTE 307 3} T %386 73 06 33 107 s
35 | 17 39 58 63 s3 , 2 2 87- 91 18 105 34 104 5
IR PR 4 % o 19 2 1 90- 93 19 98 33 137 <1
e 3 T4 76 9 83 leo | 23 ! 111-114 15 99 33 155 4
I ] 24 76 17 8 a6 159 <1 23 2 38 41 21 107 36 109 2
1 > 4. 76 39 31 35 s 3 24 1 143-146 16 103 35 104 3
38 1 52. 54 43 180 33 217 24 2 87- 90 19 1o 35 101 3
38 2 140-142 37 183 34 226 6 24 3 80- 83 14 92 31 97 3
38 3 57. 59 5 183 36 231 2 “ 4 89- 92 2 99 33 99 2
b | 9. 31 39 196 39 s 13 24 4 102-105 18 99 34 103 3
39 s 50, ol 1 5 3 39 3 24 6 69- 72 16 88 28 244 15
39 3 41- 43 42 185 36 RS 5 24 7 56- 59 20 101 33 99 3
40 ] 57- 61 43 191 38 26 13 25 ! 82- 85 17 97 33 106 4
41 I 16- 20 40 181 36 20 12 25 2 35- 38 16 89 28 103 3
41 | 05 0 88 38 336 1 25 3 79. 82 20 104 34 146 3
P | 4. 89 39 185 36 33 M 2% i 29. 32 21 106 35 102 2
44 | 17- 19 27 126 31 171 18 28 ! 73- 76 16 9% 30 148 2
P X 69, 71 36 31 34 190 10 31 1 121-124 20 100 34 101 3
45 2 40- 42 26 143 39 179 5 31 2 80- 83 19 100 32 99 5
45 3 122.124 29 151 31 183 <l 32 ! 135-138 14 %30 90 3
45 4 53 55 29 142 35 170 3 SITE 410:
46 1 63- 65 25 130 32 9 5
R oe % o o»mo& 3 37 100110 35 115 24 26 7
46 3 66- 68 26 132 33 169 11 o3 00105 64 207 25 463 32
o 3 A 3 Ge m e 0 39 4 110-114 64 206 23 470 33
47 3 12- 15 26 19 29 168 8 SITE 410A:
47 > 90. 95 2 29
» 2 3 43- 45 33 122 23 239 4
SITE 408: 2 4 55- 60 3 121 - - 5
2 5 97-100 30 13 2 217 5
35 ] 108- k! 2 2
36 i 180-:(]32 3§ :82 2?1 é’s,;‘ 15 3 2 119 41 139 21 285 3
36 > 12- 14 23 102 22 338 6 3 3 - 38 143 21 304 3
36 3 46- 49 Ry 106 24 208 4 3 4 120-123 39 138 21 305 4
36 4 37- 40 24 106 24 188 9 3 5 33- 38 43 139 21 307 5
36 5 44. 47 22 95 1) 232 6 4 3 - 42 141 20 295 4
37 1 30- 35 26 120 27 185 2 4 4 65- 70 44 142 21 300 5
37 i 114-120 21 105 22 164 2 5 1 57- 59 41 142 21 298 4
37 2 128-133 30 15t 31 192 <l 5 2 105-119 43 145 21 308 4
37 3 118-122 33 145 32 196 <1 5 4 95-106 37 137 21 309 12
38 1 119-122 26 117 24 207 <1 6 1 8- 16 35 132 20 316 8
38 3 130-134 26 127 27 185 <1 6 ! 118-126 42 140 23 322 7
_ 6 2 122132 40 140 22 338 6
SITE 409: 6 3 2- 8 43 137 22 353 6
7 6 71- 75 15 71 29 86 ] .
7 7 3- 4 11 64 27 84 <1 SITE 411:
8 I 104-107 14 7119 91 2 1 I 78- 82 6 39 18 80 «i
9 i 135-140 15 75 3 95 4 2 2 2- 13 1 3817 82 <l
9 3 & 10 14 75 3 % 4 3 1 94-100 6 39 18 82 1
9 3 137-140 12 62 25 83 1 4 1 60- 70 14 5519 121 3
10 1 10- 12 n 65 26 83 <l . :
10 2 16- 20 11 61 25 86 2 SITE 4124:
10 3 69- 72 11 61 24 97 5 1 1 28- 32 17 58 22 109 2
10 4 91. 94 13 64 25 85 <1 2 2 25- 30 14 55 19 111 4
10 5 41- 44 1 67 26 87 <1 3 1 70- 80 16 56 19 114 4
10 6 130-132 9 63 24 85 <1 3 2 60- 62 17 5720 114 4
10 7 4- 6 13 66 24 45 <1 3 2 70- 80 13 52 19 - 104 3
10 8 63- 64 13 67 %6 85 <l 4 1 20- 25 23 726 119 2
i ] 61- 63 12 S8 23 82 10 5 I 50- 54 19 61 22 116 2
1 2 80- 82 10 60 24 85 <l 6 ! 70- 73 14 5719 115 2
11 3 80- 82 6 57 023 83 1 7 1 2- 5 21 56 20 118 3
11 4 43 45 13 58 23 81 <1 7 2 110-115 17 57 21 120 4
12 1 141-143 7 60 25 94 2 8 1 130-133 20 58 21 118 4
13 1 39. 41 8 57 24 97 4 8 2 35- 39 16 56 21 116 3
13 3 40- 42 18 103 36 100 2 9 ! 61- 63 15 58 21 116 4
14 1 51- 53 20 103 34 100 1 10 1 47- 50 16 - 22 113 2
15 ! 131-133 20 104 34 125 3 1 1 32- 35 15 55 19 108 1
15 2 36- 38 23 109 37 123 4 11 2 17- 21 17 52 13 104 2
15 3 105-107 18 101 3 115 2 13 1 20- 25 15 58 21 110 1
15 4 64- 66 15 95 31 103 6 13 3 31- 36 18 57 22 107 <1
15 5 88- 92 21 106 35 116 3 14 1 4- 14 13 62 22 114 4
15 6 55. 59 19 99 34 108 3 14 2 70- 80 16 57 22 107 2
16 1 120-123 20 98 32 105 4 14 3 71- 75 17 58 21 107 3
16 2 15- 18 15 99 32 145 3 14 5 22- 29 15 55 18 120 2
17 1 36- 40 21 105 35 106 2 g
18 1 74. 78 18 9 30 146 5
18 2 106-109 17 99 32 104 2
18 3 88- 91 2 99 33 104 5
20 1 31- 36 21 103 35 101 <1 NOTES: Results quoted to nearest ppm. < means ‘less than’.
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