RON - LENDING COPY

BT TO BF RENQVED
FROM LIBRARY

COMMONWEALTH OF AUSTRALIA

- DEPARTMENT OF
NATIONAL DEVELOPMENT -

BUREAU OF MINERAL
RESOURCES. GEOLOGY
AND GEOPHYSICS -

INVESTIGATIONS OF CRUSTAL STRUCTURE IN THE

ABAUL REGION, NEW BRITAIN 1967; LOGISTICS AND DAT!

Editor

D.M. Finlayson

The information contained in this report has been obtained by the Department of National Dewv velopment.-
as part of the poI icy of the Commo wealth Government to assist in the exploration and development of
mineral resources. It may not be published in any form or used in a company prospectus or statement

fithout the p rmission in writing of the Director, Bureau of Mineral Resources, Geology & Geophysics.

BMR
Record
1972/45

c.2




RECORD 1972/45

. INVESTIGATIORS OF CRUSTAL STRUCTURE INK THE RABAUL

'REGICN. REW BRITAIN 19673 LOGISTICS AND DATA

Edito_r

D.M. FINLAYSON



1.
2.

3.

4.
Se
6.

Te
8.

9.

1.

2.

S
4.
Se

1.

2.
3.
4.
S
6.

CORTENTS

SUMMARY (D.M. Finlayson)
INTRODUCTION  (G.A.M. Taylor)

GEOLOGY  (G.A.M. Tayler)

_HISTORf OF GEOPHYSICAL INVESTIGATIONS (E.J. Polak and

| D.M. Finlayson)
BATHYMETRY (D.M. Finlayson)

POSITIONING (B.J. Mennis)

SEISMIC EQUIPMENT, TECHNIQUES AND DATA (E.J. Polak, W.A.
Wiebenga, and D.M.

Finlayson)

MARINE MAGNETIC PROFILING  (G. Hart)
ACKNOWLEDGEMENTS |
REFERENCES

TABLES
Shot-point locations
Recording station locations and party 6coupation
Party organization o
Detonation times of shots
Seismic arrival data

PLATES

Simplifiod Geology of Gazelle Peninsula and south
New Ireland. -

General bathymetry of New Britain - New Ireland regionm.
Shot and récording atation iocations.

Marine magnetic traverﬁe plan.

Total magnetic intensity contour map.

Magnetic and bathymetric profiles.

11
13
15



LIST OF PARTICIPATING ORGANIZATIONS

.The organizations and deparﬁmenta listed below took an active part
in the field work connected with the 1967 Rabaul Crustal Investigation.

Commonwealth of Australia

Department of Rational Development : Bureau of Mineral Resources, Geology
& Geophysics, Canberra

Department of External Territories : Administration of Papua New Guinea -
ag Rabaul District Administration

Department of Trade and Industry;.
Customs and Marine Division

¢) Department of Lands, Surveys and Mines;

Survey Division and Geological and
Volcanological Branch
d) Department of Posts and Telegraphs

Queensland State Govermment

Geological Survey of Queensland

University of Hawaii
Hawaii Institute of Geophysics

University of ggeenaland
Dopaitment of Geology '



SUMMARY

The 1967 Crustal Investigation of the Rabaul region was largely
a seismic refraction survey organized by the Bureau of Mineral Resources (BMR)
in cooperation with the Papua New Guinea (PNG) Administratiom, the Uhiversity
of Queensland, and the Hawaii Institute of Geophysics.

In this Record the background of the survey is set out in the
context of the necessity for providing crustal seismic information for use
in the Rabaul Volcanological Observatory eruption warning system, which
incerporates a local seismic station network,

~ The logistics of the survey are described and the seismic arrival
data and associated magnetic profiling are assembled for use as a reference
source. The emphasis in this Record ies on data collation in a form whioch can
be used in future interpretative papers.

Because of unforeseen delays, this Record was not prepared until
after a number of other geophysical and geological surveys had been conduoted
in the region during 1969 and 1970. Thus interpretative papers on the 1967
work will now have to take into account a much greater quantity of data, and

these are referenced here.



1. INTRODUCTION

The town of Rabaul in New Britain is situated on the floor of a
youthful volcanic caldera, one side of which is breached allowing entry of
the sea. The resultant inlet, with its extensive area, deep water, and
protective walls, is one of the finest harbours of the Pacific. The caldera
contains, however, four dormant volcanic centres, whose potential reactivation
constitutes a threat to the community, Within the last 100 years eruptions
have occurred in 1878, 1937, and 1941-42., The eruption of Vulcan in 1937 was
the most severe of these events; it caused some loss of life, and the port
wvas closed and the.town evacuated for a few days.

To safeguard the community against the occurrence of such events
without warning, and to mitigate their effects, the PNG Administration
established a volcanological observatory at Rabaul soon after the 1937 eruption.
This institution was destroyed during the Second World War, and was subsequently
rebuilt in the early 1950s. In recent years steps have been taken to improve
the instrumentation of the Rabaul Observatory by installing a telemetered
seismic network, '

A normal precursor to large~scale eruption is the occurrence of
local earthquakes. These are caused by sudden movements in the conduit chambers
beneath the volcano, as the highly pressurized lava and hot gases disrupt the
confining rock and begin working their way towards the surface. If the foci of
these earthquakes can be located accurately it is possible to trace the upward
advance of the magma, and it becomes practicable to predict the time and place
of eruption with some precision., The essential requirement for such determin-
ations is a network of at least four well-spaced seismic stations with extremely
good time control. If such a network is supplemented by experimentally derived
information on local seismic velocities and orustal structure, its effectiveness
is enhanced.

The current crustal study project was undertaken primarily to supply
information for this purpose, as well as to shed light on the broader problems
of earth science in this complex and interesting region.

2. GEOLOGY

The geology of the area being investigated (Plate 1) has been
described by Macnab (1970) and Hohnen (1970) who have enlarged on earlier work
by French (1966) and by Fisher & Noakes (1942).

Essentially, the land masses of New Britain and New Ireland are made
of volcanic products and limestones which have been intruded by intermediate
and basic magmas ranging from gabbro to diorite. Acid rocks are poorly represented.

Structure

The dominant structural feature of the region is the northwest-trending
faulting, which is expressed in the Gazelle Peninsula by the Central Baining Fault
and its subparallel neighbour, a partially obscured fauli, cutting the peninsula



in the valleys of the Warangoi and Keravat Rivers. In New Ireland the conspicuous
Weitin River Fault and, south of it, a smaller parallel fault which crosses the
island and connects with one striking parallel to the coast, have the same general

trend,

French (1966) suggests, on the basis of deranged drainage and coral
terrace movement, that the eastern side of the Weitin River Fault has moved
north a few kilometres, and that its vertical movement is about 400 m.

A noteable feature of southern New Ireland is the absence of a platform
on the western coast. The eastern coast, however, has many coral terraces and
local harbours, This area may have shallowed in historis time,

Such observations, together with the high level of tectonic earth-
quakes in the region, suggests that the orogenic movements which began in the
Tertiary are still in progress.

Gazelle Peninsula

The basement of the Gazelle Peninsula, according to Macnab (1970),
consists of highly indurated Eocene marine sedimentary rocks which are derived
from an intermediate volcanic province. They are interbedded with submarine
lavas. The rocks were deformed about a west-northwesterly axis and metamorphosed
along a narrow zone, Extensive intrusion by basic and intermediate magmas
ococurred before, during, and after the deformation,.

The Eocene rocks were intruded by magmas of the dioritic and granitic
type during the Oligocene, and the resultant plutons crop out on either side
of the dominant Central Baining Fault whioch crosses the peninsula.

Thick deposits of limestone were laid down in the north and west of
the peninsula during the Neogene. Elsewhere the sedimentary rocks are
essentially derived from andesitic, basic, and acid volcanism which in the
central area may have continued into the Pleistocene.

Pleistocene deposition is represented mainly by uplifted limestone ,
in the coastal areas and by a sequence of poorly consolidated sandstone, mudstone,
conglomerate, and pyroclastios in the area northeast of the Central Baining Fault.
Recent deposition is dominated by the extensive pyroclastic deposits from the

Rabaul volcanoes.

New Ireland

French (1966) believes that New Ireland has a plutonic basement of
diorite and granodiorite on which chalky limestone was deposited in early
Oligocene. Vigorous volcanic activity throughout most of the Oligocene laid
down a thick sequence of pyroclastics, which was intruded by dioritic and gabbroie
magmas. These Oligocene volcanics constitute the dominant formation in the central

region of southern New Ireland,



Voloanic activity of reduced intensity continued in the Neogenej
limestone was deposited widely during this period and, towards the end of
it, sandstone, siltstone, and clay were laid down in a sequence which included
coal measures.

Deposition during the Quaternary consisted mainly of clastic faﬁ‘
material and coral terraces, which are developed on the eastern coast of the
island,

A geological summary of the whole of New Britain and New Ireland is
given by Ryburn (&g Brooks, 1971) for the reporting of the extended seismic
refraction work done by BMR in 1969.

3, HISTORY OF GEOPHYSICAL INVESTIGATIONS

Geophysical work in the Gazelle Peninsula area can be divided into
five main groups: (a) observatory seismological recording, (b) investigations
for engineering projects, (e¢) gravity studies, (d) magnetic studies, and
(e) orustal investigations.

Seismological recording

~ After the 1937 eruptions at Rabaul, the Volcanological Observatory,
established by Dr N.H. Fisher (then Chief Geologist and VYolocanologist of the
Mandated Territory of New Guinea), carried out a volcano surveillance routine
which included: (a) continuous recording of seismic disturbances of both

" tectonic and volcanic origin, (b) regular checking of variations in temperature

and gas composition in the thermal areas, and (¢) regular checking of strand-line
changes by means of a tide gauge, water-level markers, and precise theodolite
surveys.

As a result of this work clear warning of the 1941 eruption of
Tavurvur was obtained (Fisher, 1951), and remarkable tilt trends were revealed
before the major tectonic earthquake of Jamuary 1941 whioh preceded the eruption
(Fisher, 1944). Joint studies on seismicity in the Territory were carried out
with Riverview College Observatory, Sydney.

In the years following the Second World War, beginning in 1950, the
Rabaul Observatory was re-established and surveillance of the Territory volcanoes
was resumed and extended to include Papuan centres. Most of the work of the
Observatory staff was confined to volcané studies because of urgent commitments
with large-scale and widely dispersed eruptions in other parts of the Territory.

Since 1954, however, regular contributions to international seismic
data centres have been maintained by weekly bulletins, and some detailed studies
of earthquake distributions in the Territory were carried out by Taylor (1955).
and Latter (1966).

Other work on Territory seismicity has been done by the staff of the
Geophysical Observatory at Port Moresby:



Brooks (1962) analysed arrival times of 185 earthquakes and determined
the velocities of the P waves to a depth of 500 km

Brooks (1965) presented an analysis of seismic activity during the last
50 years: his intensity zone map indicates that the area of the present
survey has an expectancy of more than one earthquake of magnitude 7.5
or greater per century

Denham (1968a) gave a detailed analysis of earthquakes in the Bougainville-

Buka region during the period 1960-1966. The area is southeast of Rabaul,

but the northwesterly trend of the epicentres in the region studied, if l
extended, passes through St Georges Channel

Denham (1968b) calculated the thickness of the crust under Papua and New
Guinea by a study of P-wave spectra from deep earthquakes at three locations, l
using the technique developed by Fernandes (1965), The thickness of the
crust near the Rabaul Volcanological Observatory was estimated at 50.0 km

Denham (1969) examined the distribution of earthquakes in the New Guinea/
Solomon Islandas region in the light of the tectonic theory of Isacks (liver &
Sykes (1968)

Johnson (1970) made an examination of the spatial distribution of earthquakes I
along the Bismarck Volcanic Arc and their relation to active volcanic centres,
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Investigation of engineering projects . I
Two engineering geophysical surveys have been made in the area:
Hydrothermal field at Rabaul. The purpose of the survey was to determine l

wvhether the field can be used as a source of geothermal power for electricity
generation. A geological appreciation of the field was given by Studt (1961),

In the geophysical investigation seismic refraction, resistivity, magnetic, and
temperature measurements were made (Wiebenga & Polak, 1962). Seismic refraction
observations indicated alternate layers of lower velocity (1.5-2.0 km/s) material,
probably volcanic ash, and higher velocity (2.3-3.8 km/8) lava flows. No rocks l
of high velocity were recorded.

Warangoi hydro-electric scheme., The purpose of the survey (Cifali et al, 1968)
was to determine the foundation conditions for a dam about 32 km from Rabaul,

using seismic refraction and magnetic methods. The rocks consist of alternate
layers of lava flows, with a seismic velocity of up to 4.5 km/s, and lower-veloocity
agglomerate, I

Gravity studies l

In 1963-64 the University of Wisconsin established gravity stations at
several airports in Papua New Guinea, including several closely spaced stations
in the Rabaul area (Laudon, 1968).

A more extensive network of stations was established in 1963-64 by
St John and Shirley (St John, 1964). In 1967 Milsom (in prep) inecorporated
these stations into the BMR Isogal Network which extends over the Territory and
is tied to the Australian Isogal Network, '
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In 1969 a complete gravity reconnaissance survey of New Britain
and New Ireland was conducted by BMR (Brooks ed., 1971). In 1970 the
marine geophysical survey of the Bismarck Sea by BMR inoluded seaborne
gravity measurements (Willcox, 1971).

etic studies

Rose (1966) published a total magnetic intensity map of the Solomon
Sea obtained by the British hydrographic survey vessels H.M.S. Dampier in 1965
and H.M.S. Cook in 19580

In 1970 the marine geophysical survey of the Bismarck Sea (Willcox,
1971) included magnetic profiling. Some marine magnetic profiling was also
carried out during the BMR 1969 seismic refraction survey (Brooks, 1971).

Crustal investigations

Several crustal study investigations have been made in other areas
of the Paoific (e.g. Officer, 1955; Raitt, 19565 Rose et al, 1968).

- A preliminary survey was carried out in 1966 in the Rabaul area
(Cifali et al., 1969). In this survey small charges were detonated at short
distances from the Volcanological Observatory and recorded by the observatory
seismographs and by a mobile geophone spread. The spread party occupied five
different positione during the survey. The short distances between shots and
recording stations made it possible to plot only the top of the basaltic layer,
The velocity in this layer was found to be nearly 7.0 km/s.

The major crustal study work conducted by EMR in the New Britain - New
Ireland region has been reported by Brooks (1971). This work was an extension
of the work carried out during 1967 by BMR and reported in this Record.

4. BATHYMETRY

The general bathymetry of the New Britain - New Ireland region shown
in Plate 2 has been compiled from the following sources:

11) BMR marine geophysical survey of the Bismarok Sea (Willcox, 1971)

1i1) Hawaii Institute of Geophysics and Royal Navy marine geophysical
survey of the Solomon Sea (Rose et al., 1968

(iv) BMR 1969 seismic refraction survey New Britain - New Ireland
region (Brooks, 19713 Brooks et al., 1971).

éi) Royal Australian Ravy charts

Comment on the bathymetry is well documented in the references
mentioned above,

5. POSITIONING
In addition to the necessity for developing a technique for locating

the position of a drifting buoy precisely at shot-time, the problem of fixing
the positions of shot-points and recording sites presented particular difficulties



because only the New Ireland part of the region had been mapped accurately.
Uncorrected wartime maps covered the remainder of the area, which contained,
however, accurate trig points established by former Government and army
BuUrveys.

The task of solving these difficulties was undertaken by surveyors
of the Territory Department of lLands, Surveys and Mines under the leadership
of B.J. Mennis, As a first step, a base map of the study region, on a scale
of 1:250 000, was drafted, using the known trig points. On this map were
plotted the planned positions of shot-points and recording sites. Locations
for survey instruments were then chosen and cleared before field operations
began. These were selected so that shot-points could be seen from appropriate
trig points or from locations easily connected to trig points.

Survey instruments consisting of tellurometers, model MRA2, and
theodolites were used to obtain distance and bearing to the ship. One
surveyor with a tellurometer and sextant was stationed on the bridge of the
ship; two surveyors equipped with a tellurometer and theodolite occupied the
land stations. Portable transceivers maintained communications between them.

At the shot instant bearings were taken by the respective survey
parties, and, at the same time, the ship's captain measured the distance and
bearing to the shot buoy by radar. In conditions of poor visibility, a 7-in.h
quartz-iodide spotlight on board ship served as a visible target for the
surveyors at the land stations.

Co-ordinates of the shot=-points were computed by the surveyor on
the ship as soon as the shot was completed. Subsequently, the survey data
were processed by the IBM 1130 computer in Port Moresby, giving co-ordinates
and distances from shot-points to recording stations.

The accuracy of the co-ordinates, using the local grid as reference,
is estimated as within £ 100 ms The locations of the shot-points and recording
stations are given in Tables 1 and 2 and indicated in Plate 3. The shooting
programme was organized in three stages to allow recording stations to change
positions and thus record over a wider survey area overall.

The base-station information used to position the 1967 statiomsand
shots was essentially pre-War information, which was superseded by the time
of the 1969 seismic refraction survey (Brooks, 1971). Thus the positions of
the Rabaul Seismic Network stations are 5" less in south latitude than the
1969 data and 25" greater in east longitude. However, the distances computed
on the 1967 datum can still be taken as accurate within the limits of the
triangulation methods used., All 1969 co-ordinates were adjusted to the
Australian National Spheroid; the 1967 co-ordinates are adjusted to the
International Spheroid,

Most of the recording stations were situated near sea level and no
corrections to the seismioc arrival data for the height of station above sea
level have been made.




6. SEISMIC EQUIPMENT, TECHNIQUES, AND DATA

The party organization of the survey is shown in Table 3.

Equipment
(1) 3Base

A base was established at the Volcanological Observatory at
Rabaul: .

a) To maintain communication between the shooting ship and recording
stations and to keep all stations closely advised on progress in
the firing of each shot. A Department of Posts & Telegraphs
transceiver was used on frequency 4 990 KHz at a power output of
200 watts

b) To broadcast continuously a time signal from a Labtronics crystal
clock by means of a 100 watt AMT 150 transmitter on a frequency of
4 525 KHz

c) To monitor earthquake activity to ensure that shots did net coincide
. with earthquakes, and to relay information on shot instants and
recordings

a) Te supply the parties with spare parts and equipment when
required, and to co-ordinate movements of parties and vessels.

(11) Shooting Ship

The Administration's cadet-training ship M.V. Arcturus, 153 ft long
and equipped with radar, served as the shot-firing ship., The ship had a spacious
hold used for storage and explosives and equipment, and generous aft deck space.
During the shooting operations at sea, crew and cadets assisted by providing the
required labour force.

The T.N.T. explosive was packed in 54-1b tins, half of these being
supplied with primer. The average charge size was about 750 lbs the last shot
northweat from Lihir Island was 1 750 1b,

After some trials an effective shooting procedure was developed as
follows:

(1) The charge is placed on a plywood platform hinged to the afterdeck
rail where it is packed and tied in a nylon net

(2) The net is attached to a polystyrene buoy by means of 350 feet of

rope. The buoy is thrown everboard and pulled in close to the ship

(3§ The shotline is shorted out to eliminate induced voltages and all

radio transmitters on the ship are switched off

(4) Two marine detonators are inserted in the charge and connected in
series to the shotline
(5) The charge is dumped over the stern of the ship and the shotline

and the rope attached to the charge are paid out simultaneously
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(1) Meanwhile, the ship moves slowly forward into the wind, and balloons
are tied to the shotline to keep it afloat
(8) The shot-firing routine begins when the ship is about 3 000 ft away

from the buoy.

The equipment used in the shot-firing routine provides:

a) an accurate record of the shot instant
b) a radio broadcast to the field stations of the shot instant
¢) a hydrephene record of waterborne energy.

Two points in the shooting operation deserve particular mention:

(a) The eptimum shot depth (D) was calculated as 340 ft from the formula:
(THE SEA, Vel. 3, p.22) log D = log T/5 + 1.95
where D = depth in feet and T = the T.N.T. charge in 1b

(v) ‘The shetline, a military twin-telephone line, was stored in boxes and
paid out and recovered by hand. This reduced the likelihoed of kinking
and shotline failure which may eccur when a winch is used., Winches tend
to ever-run and are difficult to contrel.

Shet inatant was provided by a Tone Sequence Generator (TSG). The
output from the TSG was connected to the ship's communications transceiver en
the network frequency ef 4 990 KHz, with the blaster wired in to the circuit se
that its firing pulse weuld cut eff the tone signal. Manually started, the
TSG produced 1 000 Hz sine wave tone which was produced, initially, as a pulse
train with 1 second intervals. Ten seconds before the shet the eutput changed
to a continuous tone which ceased at the instant the blaster impulse entered
the circuit. All shots were scheduled to be fired at ten minutes and ten
seconds before the hour (Table 4).

The 12 hydrophones in the streamer were connected in parallel, and
the output was amplified with an S.I.E., amplifier, type GA-~19R. From the
hydrephone record the water depth was computed, and various reflections were
noted.

A 4=-channel Kelvin Hughes recorder with a paper speed of 8 cm/s was
used to record shot data as follows:

Channel 1 recorded the output of a Labtronios crystal cleck;

the oclock was checked regularly and synchronized with the time
pips of the Rabaul Base

Channel 2 recorded the time signal transmission from the Rabaul
base

Channel 3 recorded shot instant from the tone sequence generator
Channel 4 recorded the events picked up by the hydrophone
streamer.

The Cellins transceiver requires 28V 50 Amps d.c. for transmission,
supplied by 12V 19-plate batteries. A variety of chargers was used because



of the inadequacy of thé ship's supply of 250V at 50 Hz., Batteries were
charged continuously during the night. Whenever possible, a battery charger
was working to charge 12V batteries for the power supply of the crystal clock.

(1i1) Geophone spread Stations

Three parties (Nos 1, 2, and 8) were equipped with standard seismic

refraction sets manufacutred by the Southwestern Industrial Electronics Co.,
Houston, Texas:

(a)

(v)

(e)
(a)

(e)
(£)

Equipment
(a)

(b)

PSU=-19E system consisting of amplifiers type Ga-19R. The gain of
about 120 dB is provided by nine stages; additional individual

gain control is provided for matching of electrical sensitivity.

Low pass filtering is provided; during the survey the 'lowest cut!,
30 Hz was used '

PRO-11 Oscillograph with a bank of 25 galvanometers of natural frequency
of 125 Hz, Paper speed of 6-8 cm/s was used, the timing system
providing lines at 10 or 50 millisecond intervals. Observatory time
signals were recorded on at least one channel, and some parties also
recorded time from a back-up crystal chronometer, set immediately
before the shot on observatory time

PPS-11 power supply

Geophones - on two parties (Nos 1 and 2), 4.5 Hz vertical geophones in
sets of four per chamnel were used, On some locations 3 Hz geophones
were mixed with the 4.5 Hz geophones for experimentation. Party No, 8
used single 4.5 and 2 Hz geophones. For parties Nos. 1 and 2 the
geophones were spaced 300 or 200 ft apart along two lines crossing each
other (close to perpendicular if the terrain was suitable) with 11
geophones per line. Party 8 employed 12 geophones in a 4 000 ft line
array, oriented where possible in the direction of the shot

Radio. Traeger 25 watts transceivers were used for communication and
shot-instant reception. AWA or Labtronics radios were used to receive
the time signal from Rabaul

Power - Power for field equipment was provided by five 12V - 19-plate
batteries, charged from 3 000 watt generating sets.

of the University of Hawail parties consisted of:

Seismic amplifiers manufactured by Fortune Electronics, Model T-1.
The amplifiers contained high cut and low cut filters; the gain
was in steps of 12 db

The recording instruments were photographic oscillographs. One party
used the Dresser-SIE Model VRO-6 type which used 6-inch wide paper,
while the other party used the Century Model 409D which used 3-inch
wide paper, The records were processed immediately after each shot
in a homemade light-tight box



(e)

(d)

-10-

The geophones were 4.5 Hz Hall Sears type. The hydrophones which
wvere ugsed for some shots were made up of Clevite crystal transducers
wvith homemade pre-amplifiers

The University of Hawaii parties provided their own transceivers with
crystal oscillators for the frequency of the radio net. However, these
proved unsatisfactory, as the trimming adjustments were not suited for
the frequency.

Single Geophone Stations. With one exception, stations used modified Willmore
seismographs with various methods of recording time.

Equipment used by parties Nos 4, 5, 6, 7, 11 consisted of:

(a)
(v)

(c)

(a)
(o)

(a)
(v)
(e)

(d)

(o)
(£)

Willmore Mark I seismometexr

Willmore photographic recorder with a paper speed of 212 mm per
minute was used. iommonly used magnification is 10 000, maximum 30 000

Timing system, All parties used time signal from Rabaul., In addition:
Party No. 5: Labtronics type 21 time signal receiver, Labtronics
orystal clock and chronoscope. Clock time pulses were recorded on a
time channel in the recorder as minute and second merks

Party No. 6: Labtronics type 21 time signal receiver om which
broadcasted time signals were directly recorded

A Meroer spring chronometer was used part-time to record minute marks
through a galv—channel

Communication: Crammond CTR25 transceiver

Power: 12 volt d.c. supply converted to 240 volt 50 Hz by means of
a labtronics inverter. No attempt was made to control the frequency.

Party No. 12 equipment comprised:

Two HS=-10-Z, 2 Hz, vertical geophones
Two Carnegie~DTM Type TR-2 amplifiers

Two~channel strip-chart recorder with edge markers for radio
time signals and chronometer meconds

Labtronics Type 21 time signal receiver, Labtronics crystal
chronometer

Communications: Traeger 25 W transceiver
Power: 12V d.c. supplied by three 9-plate batteries.

Seismic Record Analysis

On completion of the survey, shot instants recorded by the ship and

the three geophone spread parties were tabulated (Table 4). For any shot, the
mean or most likely value was adopted as the time of detonation, The shot-
instant accuracy was generally with the range 1 0.01 second. All recording
parties read their seismio records in the field and then sent either the
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originals or copies to BMR where they were subsequently re-read by two or
three experienced observers. Travel-times were quoted to O.1 second and an
estimate was made of the quality and accuracy of the arrival according to the
scales set out below.

Quality Accuracy
Good = A Arrival time estimated within 0.05 8 = 1
Fhir = B " " 1 1] 1 1] : 0.1 8 = 2
Poor = C n u n ¥ ¥0.5 s=3
t " not known to be better than
+

Table 5 contains the seismic travel-times and the travel-times corrected
for water depth by replacing the sea water layer of 1.5 km/s velocity with an
equivalent layer of 4.0 km/s.

: The travel-time data can be plotted out in a number of configurations
on the CSIRO CDC 3600 computer but the plots have not been included in this
Record because of their bulk and diversity. Such plots are available through
BMR on request as are copies of the card decks containing the basic seismic
arrival information. .

7. MARINE MAGNETIC PROFILING

Magnetometer .traverses were carried out with the object of obtaining
data which would assist in defining geological structures beneath the sea. The
work was accomplished -during idle time of the support ships M.V. Lahara and
M.V. Sapphire, and when either of these vessels was transporting personnel and
equipment to sites for the seismic survey. The 1 600 km of magnetic profiling
carried out in this way, during 3 weeks of operation, involved 140 hours of
recording,

uipment

The equipment consisted of an Elsec proton magnetometer (type 592)
tow fish, recording on a Leeds and Northrup Speedomax analogue pen recorder. A
Littlemore digital to analogue converter was used. The analogue record was very
noisy and reliance was placed mainly on the digital readout of the instrument,
the values of which were marked on the analogue records every few minutes. The
sensitivity of the analogue records was approximately 30 gammas/cm.

The power supply to the magnetometer was two 12V batteries which were
continuously charged by a 1 kw Honda generator. The analogue recorder was driven
from the ship's 240V supply.

Survey procedure

The ad hoc use of ship's time led to irregularities in traverse rattern
and variations in density of coverage. Traverse plans were further complicated
by the need to find oyernight anchorages and by bad weather,
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The position of the ship during traverses was determined by dead-
reckoning and by taking bearings on coastal features by means of a hand

compass.

At the worst, the accuracy of the method is believed to be about
t 2 km; this would be the case when the vessel was more than 30 km from the
coast. Factors affecting accuracy included condition of the sea, currents,
visibility, changes in magnetic declination, and reliability of the provisional
maps available for the Gazelle Peninsula and neighbouring islands.

To eliminate magnetic interference by the ship, the magnetometer
fish was towed 45 to 60 m behind the ship. Although the magnetic anomalies
were generally quite large, the data were, nevertheless, corrected for
diurnal variations using continuous recordings from Port Moresby Geophysical
Observatory. The maximum daily variation recorded in Port Moresby was 75
gammas, and the average was about 40 gammas,

The adjustment of loop misclosures at crossing-points of traverses
was complicated by the inaccuracies in navigation combined with high magnetic
gradients. To make magnetic intensity values at traverse intersections
agree, it was often necessary to make some positional adjustment (kept within
the possible positioning error) of traverses. In view of the low sensitivity
setting of the instrument, diurnal variation and instrumental drift were
relatively unimportant, although some further adjustment was still required
after the positional adjustment. .

Plate 4 shows the magnetic traverse plan, and Plate 6 the total
magnetic intensity and bathymetric profiles.

Plate 5 shows the total magnetic intensity contour map in absolute
values:s the interval between the solidly drawn contours is 100 gammas,

It is estimated that the accuracy of the amplitude of an anomaly
on the contour plan, along the traverses is t 20 gammas, However, the location
of an anomaly may be in error by 1 or 2 km because of the relatively primitive
navigation techniques used.

The regional magnetic elements in the New Guinea area (1968) are:
declination 7°E, inclination -20 degrees, total magnetic intensity about

39 300 gammas,
Magnetic features

The following features may be noted from amn initial examination of
the magnetic datas '

1. From a comparison of the total magnetic anomaly map with the
bathymetric map it may be observed that the anomalies are smooth and broad
where the water is deep, say in excess of 1 km.



Most of the positive and negative anomalies are found in pairs,
the amplitude of the positive anomaly being higher than the negative. Some
are elongated, and some are circular, positive and negative features., They
could be explained by .he presence of intrusive bodies or volcanic pipes, '
tabular or cylimdrically shaped, and magnetized under influence of a near-

horigzontal field,

2 A series of elongated positive and negative anomalies with north-
westerly strike is located west of Ulaputur, New Ireland. Using magnetized,
vertical tabular bodies as models for intrusives preliminary computations
show that the depths to the top of the intrusives are shallow and comparable

to the sea depths,.

3 The elongated amomalies show a break in continuity along the strike,
suggesting the presence of a transverse fault approximately coinciding with
the 400 000 longitude grid line.

4. Various circular positive-negative anomalies between Natava and
the Duke of York Islands indicate the presence of volcanic pipes or craters;
two pronounced anomalies suggesting volcanic pipes are located south of
Watom Island, which itself is a volcano.

5e: Between Killinwata and Natava, and north of Doilene (northwest
Gazelle Peninsula) at the seaward boundary of the coral reef, a zone or
strip of positive anomalies could probably be explained by the presence of

a tabular body.

6. Plate 5 and the magmetic profiles on Plate 6 show a magnetic
intensity decrease of the order of 400 gammas as the New Ireland coast is
approached, The explanation of this effect is not clear. Either the
susceptibility of the near-surface rocks of New Ireland is lower than the
average for crustal material in the area, or the anomaly may be caused by
a large, vertical tabular body similar to that found about 20 km to the south.

7. At the Duke of York Islands the surface rocks consist of quaternary
limestones. The broad positive anomaly at the Duke of York Islands suggests
the foundation of this island to be volcanic, '

Detailed interpretations will be carried out later when more magnetic
information becomes available farther west in the Bismarck Sea.
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TABLE 1
SHOT-POINT LOCATIONS
adjusted to the International Spheroid
(1isted in chronological order)

Shot No. - Latitude _ Longitude - Water dept
Deg. Min. Sec. South Deg. Min, Sec. East netres

2 4 14 14 152 16 22 , 400
3 4 10 37 152 14 02 500
5. 4 14 3 152 16 27 ' 540
6 4 M 85 Co152 14 49 490
7 4 12 06 ' 152 22 05 135
8 4 15 06 152 29 - 42 550
9 4 13 00 o152 33 33 | 1000
10 -4 12 56 152 38 36 . 540
A 4 15 49 . 152 11 . 54 134
B 4 17 30 : 152 11 47 141
c 4 1T 04 _' 152 13 35 - 236
D 4 15 30 152 13 16 240
11 4 10 15 152 06 47 324
12 4 05 18 | 152 06 34 167
13 4 09 . 21 152. 01 28 _ 175
14 4 10 04 . 151 57 . 54 275
15 4 15 o1 151 54 - 54 287
16 4 10 17 | 151 49 58 426
17 4 10 18 - 151 42 34 721
18 4 07 40 151 37 34 704
20 4 13 14 151 27 33 419

19 -4 10 34 ' 151 33 25 o 43
44 3 33 03 151 56 57 427
36 57 01 42 | 152 10 27 221
35 4 58 20 152 21 30 2509
34 4 50 15 152 24 10 466
33 4 45 36 152 22 52 169
32 4

39 09 152 25 06 ' 445



TABLE 1 (Cont'd)

Shot No. Latitude ~ Longitude * Water Depth
Deg. Min., Sec, South Deg. Min, Sec., East . metres
31 4 33 21 152 25 06 | 421
30 4 26 10 152 22 19 203
21 4 18 46 _ 152 23 45 - | 413
22 4 13 21 152 22 18 | 470
23 4 06 10 152 23 29 541
24 3 59 06 152 23 03 1007
2 3 53 49 152 22 09 1514
27 3 45 26 152 23 - 40 - 383
26 3 50 10 152 21 34 1980
254 3 54 30 152 18 55 1181
47 4 03 53 152 59 44 195
37 3 35 41 152 25 05 - 415
38 3 2T 38 152 27 04 789
48 3 035 09 152 32 21 365
40 '3 16 04 | 152 35 1 447
43 - 59 49 ’ 152 48 34 - 564
Shooting Stage Shots
1 ' 1 - 44 as lisfed above
| 36-24 " o m

27_43 " " . "




| TABLE 2
RECORDING STATION LOCATIUNS AND PARTY OCCUPATION
(adjusted to the International Spheroid)

Station | | Latitude Longitude - . Party No.

- Deg. Min. Sec., Deg. Min., Sec. ~ Stage 1 Stage 2 Stage 3

RBL 4 129 152 10 11 13 13 13

VAR 4 11 g 152 10 3 1T 17 17

SUL 4 13 10 152 11 33 . 18 - 18 18

RAL 4 13 13 152 12 07 15 15 15
VUL 4 16 58 152 08 45 . 14 14 14

TAV 4 13 52 152 13 13 16 16 16

PRAED POINT 4 14 47 152 13 21 B

WANGARAMUT 4 12 37 152 04 21 2

LASSUL BAY 4 13 10 151 43 22 4

DUKE OF YORK ISLANDS 4 13 17 152 26 02 5 5 5

KAMDARU PTY 6 4- 12 25 152 41 02 6

KAMDARU PTY 9 -~ 4 12 33 152 41 47 - R 9

KILINWATA 4 15 45 151 51 08 7 -

NATAVA 4 11 46 152 00 O 8

KALILI 3 26 3 151 56 32 9

MULIAMA 4 04 43 152 59 21 10 10 10
 DOILENE 4 11 46 151 33 28 11

WARANGOI 4 21 21 152 14 21 12 12 12

RAPOFO 4 20 50 152 19 25

KAMBUBU 4 35 12 152 22 01

NAMATANAI PTY 4 3 39 56 152 26 31 4 4

NAMATANAL PIY 2 3 39 54 152 26 20 | ~ 2

SUM SUM 4 45 03 152 22 12 | 6 6

TALILIS -4 31 50 152 22 48 .

KABANGA 4 26 37 152 21 24 8 8

ULAPUTUR 3 43 23 152 22 46 11 1

LONDOLOVIT. '3 04 03 152 38 01 1

PALIBE 3

11 36 152 36 24 7




TABLE 3
PARTY ORGANISAYION

Party No. Organisation .~ Personnel | Type of Equipment
1 | BMR Canberra E.J. Polak Geophone Spread
L | D. Tarlington
2 . BMR Canberra F.E. Mann ©  Geophone Spread
| o E. Cifali '
4 . BMR Port Mofesby M. Ciszek  Willmore
5 - Observatory Rabaul  R.F. Heming  Willmore
6 Observatory Rabaul I.E. Smith  Willmore
7 BMR -Canberra ' P.T. Gregson Willmore
8 University of Queensland J.P. Webb - Geophone Spread
| ' o G. Tweedale
9 . ; _ Bgﬁaii Institute of F. Campbell Geophone Spread
Geophysics o : _
10 ' Hawaii Institute of E. Murphy Geophone Spread
- Geophysics % : : : .
11 BMR Port Moresby o  Willmore
12  University of Queensland E. Lauden ‘Willmore
13-18 | Rabaul Observatory
- Seismic Network Stations
Ship Arcturus .BMR Canberra . W.A. Uiebenga  .~ Shooting ship;
_ SR : o D, Morton Collins 100W
Party 3 g o B transceiver; 4-ch.

recorders 12-geophone
streamers crystal
clock, high-power

., _ blaster

Ship Sapphire .= HMR Canberra G. Hart Elsec magnetometer

Base . BMR Canberra v G.A.M, Taylor ~ 150 W communication
."Observatory Rabaul G.D. 'Addario transceivers; 150W
_ : K. Myers T time signal trans-

, : : mitter; crystal

A : _ clock

Survey " Lands of Survey Branch , Tellurometer Type

PNG Administration B . IMRA2; theodolite,
o ~ © '~ portable transceivers




TABLE 4
DETONATION TIMES OF SHOTS

Time is expressed in %erma_of the time signal broadcast by the

Volcanological Observatory on 4990 KHz which was approximately Australian
Eastern Standard Time,

A graph.of-the diffefencéa between the shot insfant'read By Party

3 compared with those read by Parties 1, 2, and 8 shows a distribution which

is offset by about Tms from zero i.e. the origin times
and 8 are about 7 ms later than those of party 3.
to the shot instant timing equipment.,:
Generally a mean value

readings given by 1, 2, and 8,

shot and adopted (see final column). - However, in some

read by parties 1, 2,
The delay is attributed

This correction was then applied to the
was computed for each
cases when data from one

party differed markedly, the records were re-examined and the figures eliminated.

from the calculation of the mean, if considered unreliable.

Milliseconds recorded

_ by party
Shot No. Date -Hours Min. Sec. 1. 2 3 8 _Accepted for
(SHIP) calculation
2 20 Oot 1 39 50 M M 289 M 289
3 . 14 39 50 NR - FR 210 MR 210
5 2106t - 14 38 50 070 087 062 . OT3 064
6 220et - 10 39 50 380 374 367 378 370
7 " 13 09 50 442 440 444 447 438
8 250¢t 10 09 50 406 407 407 MR 402
9 " 12 09 50 567 586 586 591 562
10 15 09 51 175. 179 175 183 173
OA 25 0ct . 12 39 50 020 025 018 03 016
0B . 14 09 50 051 052 050 054 046
oc " 15 39 50 © 055 052 052 060 049
oD W 16 39 50 208 102 205 208 202
11 26 Oct 07T 09 50 102 088 109 MR 100
12 " 09 39 50 006 001 001 006 0ot
13 " 11 39 50 . 172 MR 230 174 167
14 " 15 09 50 225 222 MR 228 218
15 27 0ct 13 09 49 975 999 964 975 966
16 w15 09 50 . 096 13 082 102 088
17 28 0ct . O7 39 54 355 340 320 350 343
18 " 10 09 %0 070 073 060 . 075 064
20 " 13 46 250 MR 228 246 241

09



TABLE 4 (Cont'd)

Milliseconds recorded
by party

Shot No. Date Hours Min. Sec. 1 2 3 8 Accepted for

_ ' (SHIP) calculation
19 26 Oot 15 39 49 9860 25 974 980 974
44 29 Oct 09 39 50 013 008 018 013 005
36 ‘2 Fov 07 09 50 RR 125 128 122 120
35 " 09 39 50 KR 070 038 - 062 038
34 " 14 39 50 076 O71 065 075 066
33 " 16 39 50 142 140 133 148 136
32 3Nov 06 39 50 110 105 111 . 112 104
31 < 09 39 50 097 096 089 . 093 088
30 i 13 39 50 140 W 131 @ 133
21 " 16 09 50 039 035 029 039 030
22 4 Nov 06 39 50 140 142 137 14 135
23 = o8 39 50 394 383 391 394 368
24 " 10 39 50 187 166 165 18 165
25 o 12 39 50 152 150 147 153 145
27 9Nov - 08 09 50 MR 070 068 069 064
26 n 10 09 50 140 MR 137 140 134
254 . 14 09 49 R MR 984 992 984
47 10 Nov 09 09 49 937 933 932 939 930
37 . 15 39 50 027 022 018 031 019
38 H - 07T 09 50 108. 102 105 111 102
48 " 13 09 50 070 054 061 072 060
40 " 16 39 50 016 024 022 030 - 018
43 12 Nov. 09 39 50 025 027 009 027

- 009

' Shooting Stage

Shots as listed above

1- 44
36 - 25
27 - 43




TABLE
SEISMIC ARRIVAL DATA
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POOR 5,56
6,86
9,46

EiNTe

3 ] 370

3
1 3 s KWATA 6’ 43,40 259, ¢ 8,80 b2 GOOD
; ; 7 .
4

9,60 POOR
11,30 POOR

. O AWM o
|

1 3 8 NATAVARY 26,04 26%,3 5,90 R R GoOD § 2000 3,96
' o oo T - T | I " POOR 6,26
e s | 6,60 - POOR 6,498

! 3 12 WRNGOI®® _ 30,84 478,99 7,00 2 000D g 6,86

1 3 .13 RBL B8 7,28 2sV,8 2,60 z 600D _ 2 2,96

t S 1% RAL ®9 s, 8,9 2,% . .2 __ . _ 800D @ 2,86

1 3 16 ) TAY WY 6,87 1.94.2 2,40 y ..eoon_ 2,_!0

i 3 17 . WAN 14 6,72 25¢,% . 2,40 _ 2 . GOOD_B® " _2,86_ .

[} iy e i . PRAED §9_ .. 85474 269,88 . 2,40__ . 4 GooD . . R.04

s 5 2 WANG §7 22,64 278, . 5,80 N 'z . _GOOD_ P 5,84 _

6,10 ‘POOR 3 5,94

z
i 5 4 LAS,Be8? T 61,27 272,3 T 140,10 z POOR -4 10,04
. : .o49,%0 % __ . _POOR &4 . 19,3¢
z
z

! 5 6 KAMDRUGD 45,66 89,2 i 9,60

Good 3 9,84
13,90

1 T s T 7 KNATA §¥ 46,88 269,2 ’ T 9';66u_ ¢
T e T e e . e 0 et S U FAIR 3. 13,04

3
2
4 5 8B . _ NATavapy 30,88 279,9 ... 6,80 Z . GOOD & __6,84__
7,30 1 POOR § 7,54
z
2
2

POOR ¢ 13,74
L Y L

gooD. ¢ 14,36
45,00 . . 2. . GOOD _ R _ 4,84 ___

17,60 GOOD 2 17,04
R , e . . . . 23,20 . ... .2 _.GOOD._ ®__ . 23,04 ___°

1 . 5 12 WRNGOIG? = 23,97 169,3 .. 5,00 .. . 2. . __..-B00D _g . _ 4,06 ____
: 5,70 2 GooD 5,54
7,50 3 ... _GOOD .. ¥,34_ __

12,86  299,8 3,80 2 _GoOD_ R 3,86

6,20 Z 77 T FAIR @8 6,04

£ 77T s T 48T T RAL a8 T T 8,36 288,7 2,80 z TTeood 2 2,04

T T O DOILNESY 79,69 27%,6 14,30

E v T e A8 RBL &7

LT OETT T 06 T Tty e T T e, 288,30 2,30 B | S eood 2 2,36
U TS T T WA #1212 293,87 3,50 ki 'good 2 3,84

e B s ey g e g eSS G e e e e 8080 L T GOOD._2. 4,04
L - AP | SuL  #v. . 9,39 _ 283,48 e .30 % . _GOOD _2__ 3,8&_

) 6 1 PRAED ¥°% 6,21 . 209, 2,% . .. .21 . . GooD g . 2,37 .

o



TAGE ST
1 N 6 M__‘ﬁ<2
Ik S 4
! 8
1 .8 8
1 & VU oy
i 6 8
] 6 11
4 6 12
[ S+
| e
¢ T T s 16
i 6 17
1 T s T 8
! A 1
1T Ty 2
L S A 4
S A
1 7 6

PakTY

LAS,Bsé?
D,YORK$Y

KWATA &9

" NATAVASY

DOJLNE®?

WRNGCI87

RBL &7
RAL &%
TAV 87
WAN  §7
SUL 87
" PRAED a7

WANG 49

L‘Sqel"

" D,YORKgY

KAMDRU§?

KAMDRUS?

27,38
76,52

28,77

74,69

7,63

35,07

AZIMUTH

269,2 B

269,9

269,9

181,7

278,4
241,6
217,2
271,2
246,7

253,0

266,3

268 4

10€,6

91,0

TRAVEL

SEC

4,90
5,60
6,30

10,80
5,10

10,60
14,20

8,50
9,70
14,70

6,10

13,50
14,60
17,70
20,10
20,60
21,90

6,40
6,70
7,50
9,00

2,90

2,20
2,00
2,50
2,50

4,50
6,20
8,10

7,00
7,20
7,90
8,30

13,2

14,90
16,40
19,30

2,10
8,60

7,90
9,70
12,70

TINME

(]
COMP KREMARKS 7Y FROm MSL
SEC
z 600D g 6§17
2 FAIR ™2 5,87 7T
z POOR 3 6,87
z  @oop g 10,87
2 goop 2 497
] goop ¢ 10,67
T rTTTTTTTTTTROOR 8T T T 14,0 T
z - T 7 goop 2 8,77 -
. _ FAIR 2 9,87
] FAIR 2 14,57
- 2 . goop g 5,97
;S 600D ZF T T 13,87
: . FAIR 3 _ 4,87
z FAIR 3 17,97
b I POOR 3 _ . 19,97
3 FAIR 8 20,47
2 . _ POOR 3 24,77
o 1 . FAIR 3 <27
2 GOOD 1 6,57
1 POOR 2 . L7.37
z POOR 2 8,87
T T good a2 T T2 T
R Goob & 2,87
I S Goop 2 1,87
T Goop 2 7% 1/
'z eoop 2 T 2,87
T Goop 2 T a4,
I POOR 4 5,97
z POOR @ 7,87
B 2 FAIR ¢ s,37
7. GoOD g 6,97 _
z POOR 2 7,67
i} P POOR 2 8,87
z 600D 3 12,87
z FalR 3 16,87
... 1 _.__ . . _ POOR 3§ ____ 16,87 _
F FAIR '3 19,67
DR S TTeoop 2 T T g9
r S POGR 3 _ 8,87
T 00D 2 1,87
z POOR 4 9,47
Z __ __  POOR 4 12,47

5



STAGE sHoY PARTY  LOCATION DELTA
i KM
LIRS 7 kwaTa ez 57,66
e 2k ¥ NATAVAG? 40,84
4 1 a0 MLIAMAgY

B S '7;":_'_ 1

"DOJLNE€Y T T T

T 712 WRNGD 1Y 1,84
1 o 13 RAL &) 2,05
7 T 8T RAL &7 18,56
ATTTTTTTTTYTTTTTT 4 TTav T 67 T 16,747
T 17 WAN 7 T 21,37

: S S 18 sul 67 19,59

t D - 1 PRAED 67 30,25

E O 8T 7T T2 T T RANG 67 T T 47,12
B S LAS,B;67 85,82
S KAMDRU6Z ~ 21,55
' - T "7 T KwATa &7 C 71,35
‘¢ 811 DOILNE&? 104,23

o r,30

AZ1MUT~

263,3

278,9

L T8,9

. 264,3
274,14

279,6
272,4 .

76,7 .

269,0

89,97 7 T 278,4 T

COMP

TRAVEL TIME REM&RKS TY FROM MSL
SEC " SES
10,90 ‘Z 600D 2 10,87
T T T 20,10 2z TPOOR T3 is,87
- T 8,16 0 T Gz T gooD § T T 9,87 T
. 8,40 o . _GOOD 3 _ 8,87 . _
e A380 X FAIR_ ¥ 13437 _ | -
' 14,90 b POOR ~ 3 14,67
T 18,40 T T TTZTTTTTTTGOOD 2 T 18,47
16,80 T FAIR 3 18,37
17,80 z FAIR 3 17,97
23,60 .z POOR ¥ 23,37
24,40 z FAIR "3 T 24,17
2 28,10 7z POOR 3 27,87
6,80 1 GOOD % . 6,97
7,40 3 FAIR™ 2 7,17
e 7,90 1 FAIR_ 2 7,87
9,50 F3 POOR 2 To,27
... 10,40 _ 2. POOR 2 _ 10,87
5,20 7 @goob 2 4,97
11,30 z Goop 14,07
4,60 T T go0h g 4,37
. . 8,40 . . _.Z_._ . GOOD 2 ____ . 8,87 _.
11,60 z Goop 2 11,37
T 4,30 2 “eood 2 ]
8,50 ___ 2o _FAIR 2. . B2V _
10,60 2 FAIR 2 10,37
T 490 T 7T T T Tgood 2 Iy A
e 8,50 __ 2 __ - FAIR_ Q. _ 8,27
4,80 .. T1_._ . _Goop .2 __ . “.57__
6,70 Y A GOOD 1. 6,94
7,00 z POOR 2 6,04
et T T TTTTIOT goap~ 2 9,%¢
16,00 T T T T pooR 3 15,84
TUTTTTTT syee T T GooD 2 5,74
e 9400 Y POOR 3 = 8,84 .
12,10 3 FAIR 2 11,94 '
12,80 7 g7 GooD 2 12,64
i} 15,40 . .. Z . __.____ POOR. 3. L 14g9.
18,60 ] POOR 3 18,44
T qrs0 T Tz 7T T goop 2 IS X T
e ... ABVSO . %1 _ .. FAIR 2. . 18,34  _
19,90 z FAIR 3§ 19,74.
.. 24,00 . __ _ 2 . ... FAIR 3. 23,84.._.___
26,10 4 POOR 3 25,9



SrZY FLETY

8 12

WRNGO18Y

RBL__ 69

L AR LU L

' I RAL 89T T 32,72 278,¢ " 8,80 T
L 877 7 167 T Tay T ¥® 30,99 274,3 T 8,80
e - - . e B480 -
9,60
§77 77T T 4y T AN 36,00 T 288,27 .20
i e T e et g I, %4 |
Y B a8 SUL &p_ 33,764 276,82 7.20
v 1 PRAED &Y 37,50 269,90 8,60
'O 2 WANG 8y 56,02 270,7 11,40
12,90
S P T @ T T LAS.BeY 92,86 . 260,88 TTT 1,70 T
S R R, | »
22,30
AR R S 7.1 171 13,90 267,08 Tea0 T
R U e ——

9 6 _KAMDRUSY

v

977 kwata ¥

L S B NATAVARY
L . ... % 31 ___ DOILNEs? 111,19

TTTMRNGOTEY

——

36,73

... 43,3y
46,87

T 39,65

AZTMUTH
sgl

233,5 7,60

TRavYEL TIﬂE

come TF FRO™ as,

SEC

7,44

7,30
8,79
" 9,40

L2684,

7,30

8,20
9,60

.J8,92

10,70

7,74
8,54

9,44 T
10,34

i

5f~gN-

i
,
i

7,34

[~

8,84
9,04

|

[
i

¥

|

6,34
8,44
9,44

T T
7.34

7,84

. 4_4’.'6

11,86

12,%6
T 18,386
18,20

NINGON OINOINN O NNN NN

13.90 89,4 .. 4,60

5,20
78,63 266,3
L B ___17,20

14,60

21,96

5,78
1,06

e @0QD_ 2
FAIR 3

]
2

IR % 1 B

|
|
l

NN NN NN

i
i
|
i
!

600D
@goon

62,07 272, - 12,20

274,2 . 19,40

21,70

TR s, 30
T 9,80
. 9,80

10,30
. 42,20

T44,27 7

10,10
11,50

8,60

23,60

!
i
}
1
|
'

»_’.20_‘

.—G00D_ 3 11,06 _

G00D_ .2 18,76
FAIR 3 21,36
FAIR 3 .23,6
FAIR 2 24,96

NINNN N NN

{
)

600D §
_.__Poar _2 9,46 _
POOR @ 9,96
FAIR_ @ 11,86 .

-.G0OD _2 -

e 1 ¢ e

NN

L‘N;

8,86




HRYT 3rGY PAFTY LEZAT I SELTA 221l TRAVE] TimE comP IEAARKS 79 FPRBH HSL
K SEC 3EE
1 9 16 1AV 57 37,85 269,3 8,20 2 GooD 2 9,86
- 9,00 T TTTTTTCOFARR 27T T 8,66
1 9 17 KAN 67 42,62 278,3 . 9,00 b Goop 2 8,86
O 18 suL a7 40,69 269,6 8,80 2 800D 2- 8,46
| 107 4 PRAED &9 46,84 269,8 d 10,30 4 ) "6000 T2 T 7T 7 10,157
S B 11,50 2 __ POOR S 11,35
1 10 3 NANG 67 63,37 278,8 12,80 2 POOR ¢ 12,85
20,10 2 POCR 3§ 16,95 -
1 0 4 LAS.By87 102,22 269,9 17,90 z POOR & Tays T
i . . 21,30 ] POOR ¢ _ 21,15
1 10 5 D.YORKED 23,26 266,4 5,80 z GOOD 2 _ __ _ 5,65
8,40 2 POOR 8 8,25
11,60 r 3 POOR 3 . _ . 11,45
£ 10 6 _ KAMDRUS? 4,60 _ 78,2 2,30 ] _ _GooD 2 . 2,15
9,40 Z POOR & 9,25
. 10,50 1. _POOR & 10,35 _
T 10 7 KWATA §7 87,98 266,86 - 16,30 z Goop 2 . . 18,385
19,60 2 FAIR 3 19,5
22,00 3 FAIR 3 . 21,85
24,60 2 POOR 3 24,45
g 7T T T T B T T T NATAVARY Tor1,42 ‘ 271,77 " 14,20 T FalR 2 " 14,05
_ 18,20 z Goop 2 .18,05
T+ %0 . 10  MLIAMARY 41,28 68,5 9,00 z _ GOOD § ... B,85 __
10,20 2 FAIR 2 10,65
10,60 2 POOR 2 10,45 .
1 190 _. . 11 DOILNES? 120,55 274,0 20,90 1 . ._... GOOD 2 . _ ..._.20,75.._.
24,80 z FAIR 3 24,85
26,60 2 FAIR 2 ... . 26,45 __
£ . 10 . 12 - wRNGOIM? . 52,14 239,3 L 11,10 I . . POOR 2 __.._ 10,95 ..
: 14,30 2 600D g 11,15
U . ) 12,30 2 FAIR 2 _ _ 12,15 _
: : 13,30 2 FAIR 2 13,18
13,60 2 POOR "2 ___ . 13,45
T 10 13  RBL &Y 52,64 272,9 10,70 z FAIR 2 10,55
16,00 4 FAIR 3 17,05
R 17,70 2 FAIR 2 L. 17,%%
R { ¢ S VUL a7 55,75 262,83 o 11,70 1 GOOD 2 11,55
18,00 H Goop 2 17,85
i 77777 e 7 45 7T T RAL &Y N 49,01 269, 4 ' 10,30 2 Goop 2 10,85
o ~ . 14,70 ] } FAIR 3 . __ . 14,55
16,50 2 FAIR @ 16,35
i 1p 16 wy &7 ar,01 67,9 10,00 z 600D 2 9,85
. ©13,10 z FAIR 2 L. 12,95 _

8



STAGE SHQY PARTY LOCATION DELTA AZIMUTH TRAVEL TIME COMP REMARKS TY FROM MSL
KM SEC SEC
B O . ¢ 71} 2 ___FAIR 2 15,75

: S 10 17 WAN  §? 51,96 272,6 13,70 ' b FAIR 2 13,35
- T - ' 15,40 rd FAIR "2 15,25
1 TTTTTITIQ T UTTTTU48 TUUTTUBYULTT OBY T TTS0,09 269, T T om0 T2 T OFAIR R T 9,85
| 1177777 PRAED 87 T T 14,76 124,83 7 4,40 7 277777 goep g 4,04
§ 7T QLT TR T RANG BB T T 8,26 0 T R28,Y TUTTTTT 2,30 T T UTTTTTTITIgeeD T T 2,24
| THLT T T T 4T T T T LASBeld T T T 43,64 T 28R, T T guy0 T T2 T T T goop g8 T 8,64
(1 1 T 8§ TUD,YORKEY 36,08 SR 1 75 2 2% { S S— 1T ] D J— I Y}
4 83 T TTTTTTTETT 7T KAMDRUBY T 63,52 T eS8 T T q2,90 7 T T T goop” R 12,04
L I L o5 s ... .. 15,40 2 _ _ ___ _POOR 4 15,34
L L1 Y KWATA &7 30,66 ‘250, e, 2 GooD 2 674
_ ' 10,90 , P FAIR 3 10,464
e .. 23,80 X . FAIR_3 13,74

1 T © S | B MLIAMAGY 97,84 84,0 _ 47,36 2 . __ __POOR & 17,24 _
¢ 2y 12 DOILNE®I = 61,70 2%, 14,10 % . GOOD B ______ 11,04
12,60 b4 POOR 3 . 12,9%¢
y - 14,80 2 . FAIR 2. 14,54
17,60 2 FAIR 2 17,56
I S S 19,60 2 _ _POGR 3 19,56
20,00 z POOR 19,94

£ 11 12 7 WRNGOI¥Y 34,50 158,80 7,40 R FAIR 2 7,34

T B e 2 B BRESRTEN] S SRR < e M o S R ..... GooOD & . 7,84
: _ 8,40 2 POOR 2 8,34
] 117 13 RBL 7 6,71 108,y T e T 7T " ‘goop 2 2,34

L 11T g4 vuL & 12,91 T 163,86 T s, e0 B e 1 X T
i 11 15 "RAL 8 11,29 119,0 T 8,20 i GooD 2 6,24
e e - . . e ... 8,30 S FAIR 2. 4,24
1 11 .16 TAV 8% 13,65 119,3 - 3,60 - Goor 2 3,54
5,80 2 GOOD B 5,74
S € R § 2 'Y A 1 S B 110,48 T 2,40 L i goop 2 2,34
Y 13 T 18T suL 87 T 10,34 24,3 T se0 T T G00D @ 3,84
i & 2t PRAED §7 ' 21,52 148,3 o 5,56 0 "1 eoop 2T 5,%0

U A T T 14,09 0 18,8 T 4,3 T 1T goop g 4,30
{1 T T e LAS,B.89 '"45.31 251,83 77 L% -1 I Goonp g 9,30
e e bE e @ ; i 10,00 z ) FAIR 2 40,80
10,80 2 POOR 3 10,80
e T g _— : ; 12,8¢ 2 POOR 3 12,80
L 12 5 D, YORKS? . 38,93 12,2 8,20 z Goop 2 8,20



cE Se07
12
) 12
1 12
] 12
H 12
1 12
1 12
I 12
1 12
1 12
q 12
i T 12
1. 13
- T 13
S ¥
1 13
1 13
177 13

11

16
17
18

ya

wm

KehTa 69

NeTevee?

SOILnEsT7

WEAGDIET
BEL 67
Vil &7

faL a7

Tev 87
AN b7

SiL &7

PX4EL o7

Les,k,67

D,YO~ra?y

rarDeELET

kwaTA 57

NaTavag?

65,13

34,3

36,23

46,05

22,99

114,5

258 4

9¢ .1

~

NNNMANANN ~N NN N NN N

~N

NENMNN NN

NN N

NN

Fala
PCCR

SLoD
FOUS
Falg
FCOR
5CCD
FCOR
FO03
FCOR
30690
600D
GCUD
FocRrR
[ealoh]
500D
FCOR
560D
600D
500D

50CD
FalR

GOOD
G00p

Goan
GO0)

[P

[Z RN AN Wi N W

LWRNNEHMNDN - -

NN

[Z 0, S T 5 “ N N e N N ~n N ns ™ n

P W ¥\

TY FROM ASL
SEC

9,10
11,70

12,50
14,80
14,70
15,60

7,60
10,70
12,90
18,30



JTAGE SKCY PamTY LOCaTICN Y AZiwUTw TRavEL TIME coes REMARKS TY FROM NSL
: X SEC - : SEC
s 13 11 COILNESY 52,09 269,14 $.50 2 Goon 2 9,50
: 11,00 2 C POOR 3 11,800

13,00 -2 FAJR '3 13,00

20,80 4 FAlIR 3 20,80

21,40 2 FOOR '8 24,40

1 13 12 »RNGOISY 42,87 144,3 8,30 b4 FAIR 8,30
8,80 z GOOD 3 8,80

1 13 13 REL &7 16,62 103,7 4,30 b Goop 2 4,30
b 13 14 vuL Y 19,47 136,2 4,80 b4 GooOD 2 4,80
1 13 15 RAL 87 2C, 17 109,9 ) 4,90 z ' GOOD 2 . 4,90
- 7,00 2 FAIR 2 7,00

1 13 16 TAY 67 - 23,29 111,0 5,10 4 GoOD 2 5,10
6,00 2 FAIR 2 6,00

7,20 Z FAIR 2 7,80

! 13 17 AN 67 17,35 10¢,2 4,30 Z Goop 2 4,30
| 13 18 suL 67 19,96 116,6 4,80 b GOOD 2 4,80
5,60 z FAIR 2 5,80

1 14 1 PEAED &Y 29,83 106,9 6,60 bd GOOD § 6,96
{ 14 2 WANG 87 ' 12,83 111,6 3,50 b4 FAIR ¢ 3,46
1 C 14 4 LAS,B,67 27,52 258,0 5,90 2 GOOD 2 5,86
7,00 bd POOR § 6,96

10,50 2 PCOR 3 10,46

L1 T 14 5 D,YORK$? 52,39 98,9 10,10 z GoOD 2 10,06
17.49 z POOR 3 17,36

1 14 6 KAMDRUG? - 79,92 93,1 15,20 2 600D 2 15,16
16,40 z POOR 3 16,36

17,00 2 FAIR 2 16,96

19,40 z POOR 4 19,36

1 - 44 7 KWATA 67 16,34 230,0 4,00 z GooD 2 3,96
{ 14 -8 NATAVAGY 5,02 126,7 1,50 2 Goop 1,06
{ 14 11 DOILNEGY 45,33 266,0 8,50 z GooD @ 8,46
- - 9,50 b4 PoOR 3 2,46
13,20 z FAIR 3 13,16

14,90 7. POOR 3 14,86

o L 14 12 WRNGO167 44,07 136,3 8,80 z FAIR 2 8,76
: 9,00 A GOOD o 8,96

10,20 z POOR 2 10,26

1 14 13 REL &7 22,88 96,5 5,40 b4 Goop - 5,36
| 14 14 VUL 87 23,75 122,4 5,50 z GooD :2 . 5,46
¢ 14 15 PAL 69 26,53 102,58 5,80 bl GOGD :2 5,96



Tate SHOTY FARTY LOCATICN TDELTA AZIMUTH TIAVEL T~ CcCMP RE®ARKS TY FROM MSL

K SEC SEC
1 14 16 TAY 67 29,18 103,9 6,10 2 Geed 2 5,86
4 _ 1¢ 17 WAN 87 23,58 97,2 5,20 b4 3000 2 5,18
1 Cte 18 SUL §7 25,89 108,8 6,80 2 GoOD 2 6,76
1 15 ] PRAED 47 34,13 89,3 8,70 2 FAIR 3 8,65
9,40 z FAIR 3 9,35
1 15 2 WANG &% 18,03 . 79,8 4,00 bd 600D 1 3,95
4,40 bd POOR 2 4,35
1 15 4 LAS,Bi&? 24,64 279,% : 5,10 2 600D 2 5,88
: 8,60 2 FAIR 3 8,75
1 -15 5 D,YORKE? © 57,69 88,8 11,20 bd pPoOR 3 11,15
12,00 z GoOD 2 11,35
12,30 b4 POOR 3 12,25
13,00 z pcor 3 " 12,95
[} ) 15 6 KAMDRUSY 85,48 86,8 16,60 2 Falz g 16,55
16,90 i GCOD 2 16,85
17,20 2 POOR 3 17,15
21,00 bd pPOCR 3 32,43

1 15 7 KWwATA B9 7,10 258,9 2,60 z G0O0D 2 2,95 .
3,90 z Faia 3 3,85
5,90 2 PcoR 3 5,85
: 13,80 b4 POOR 3 13,75
1 15 8 NATAVAEY 11,29 59,7 3,80 z Goop g 575
1 15 11 DCILNES? 40,12 278,68 7,50 2 500D 2 7,45
2 9,25 b4 PCOR 3 9,15
10,90 bd POOR 3 13,85
13,50 bd POOR 3 13,45
15,00 z FAlR 3 14,95
16,30 b4 POOR 3 16,25
1 15 12 WRNGO1§? 42,56 122,3 9,10 bd GeoD g 9,85
9,50 z POOR 2 9,85
[l 15 13 RBL &7 29,02 77,0 7,00 b4 G000 2 ¢ 95
1 15 - 14 VUL &7 25,85 98,0 8,60 bd 3000 2 6,85
. 8,30 z Fale 2 8,25
[ 15 18 RAL 67 32,02 84,4 7,50 2z GGOD 2 7,45
i 15 16 TAV  §? 33,94 88,¢ 7,70 b4 GOOD 2 7,45
- 8,50 4 FAIR 2 8,%5
1T 15 17 WAN 89 29,60 77,9 7,00 z GooD 2 6,95
[ _ 15 18 sUL 67 30,99 83,7 7,10 z 600D 2 7,35
8,70 4 FAIR 2 8,65
1 ' 16 1 PFAED &7 44,07 10¢,8 18,70 z PGO] 3 10,99
11,10 bd FAIR 3 10,99
'l

1 en



“4BE S€gT FERTY LCCATION DELTA AZIMUTH TRAVEL TIME cOMP REMARKS TY FROM MS{
KM SEC _ SEC -
i 16 2 KANG &7 26,53 99,2 ; 6,20 z GOOD 6,89 B
pi S SESEESIAE s B s LTI 6,507 T TTTTTTTTTTROOR 4 T T 6,39
: 16 é LAS,E,87 13,31 "248,6 3,30 z G00OD 2 3,89
. ——— . . a5 , _ é,10 .2 FOOR 4 = 5,99
: 16 s D.YORK#Y 66,98 94,7 12,40 z GOOD 2 12,29
T o ' 13,10 bé ' POOR 3 12,99
13,90 2 FAIR 2 13,79
S s T E - - 19,60 . r POOR 3 15,49 ~
¢ 16 é KAMDRUSY i 94,59 9f, 4 17,60 z GooD 2 17,49
: 21,80 Z FAIR 3 21,689
: 16 7 KWATA B0 10,31 167,8 B 2,90 P GOOD @ 2,79
- 4,50 2 POOR 2 .39
_ o 6,30 T FAIR 2 6,19
: 16 8 NATAVAGD 18,81 98,3 4,80 7 GoOD ¢ 4,69
5,00 2 POOR 2 4,89
7T e T d0 MLIAMAG? 128,83 " 89,3 Tooes,00 T T T T T T FAIR Y 22,89
. 16 11 DOILNE&D "30,64 264,9 6,10 . GoOD 2 5,99
= 7,90 } 2, . FAIR 3  _ 7,79
9,70 pi FAIR 3 9,59
} . 10,40 2 POOR 3 10,29
11,20 i POOR 8 11,09
i e e e o 13,10 2 ) FAIR 3 12,99
1 16 . 12 . . WRNGOle? 55,01 124,9 _ 10,50 z GOOD . .. 10,79
12,70 - z FOOR. 2 12,59
177 e T a3 ReL W 37,50 93,4 18,10 2 Goop 2 7,99
U U Y vuL W7 36,87 109,85 - 7 " 8,00 T goop & 7,89 B
T 16 7 3% RAL 9 41,35 97,8 8,50 - FAIR 8 a3
O U U N (A 1 43,53 98,7 9,00 2 8ooD 2 T 8,89
e L : ; _. 9.40 2. ... Falr 2 . 9,29
S U S 17 KAN  B% . 38,18 93,8 . 8,10 . Z ... 600D 2. ___ 7,99 _
1 .. 6 1& SuL  e? 40,33 97,6 _ 8,40 . GooD 2 i 8,29
L _ . 47 4 _ PREED &Y __ 57,85 98,3 10,90 ) 7 POOR -4 10,68
; 15,00 z POOR ¢ 14,76
BE S T A WANG 87 ~  4C,53 96,4 8,00 TorTTT Goop 3 7 7,78
e o - . - 8,60 _ 2. ______ POOR N 8,38
4w & LAS,B187 5,49 164,6 1,9 1 __ Goop °3 1,68
4,10 z POOR 3 3,88
- o 10,50 ooz POOR 4 . im,28
1 B & 2 . KAMDRUB? 10&,25 92,1 o 19,00 I GOOD p 18,78 _
. 19,60 i POOR 3 19,38
21,10 .z, POOR ¢ 20,88

I



Y4SE SKpT FARTY  LOCATIEN DELTA AZIMUTK TRZVEL TIME co-P REMAIKS TY FROM mSL
KM SEC ' . SES”
1 6 _ ) 2420 2 POOR 4 23,98
1 17 7  KWATA 89 18,78 122, ¢ 4,20 z 600D 2 3,98
5,50 z FOOR 3 5,28
7,90 z POOR § 7,88
' Rt 8 NATAVAGY 32,40 se,8 6,50 2 GooD 1 6,28
¢ 17 11 DOILNESY 17,07 260,89 , 3,90 - z GooD 2 3,68
- ' : . ' 4,50 z POOR 3 4,28
5,20 z PODR 3 98
= T 7,40 z PGOR 3 6,88
8,20 z FioR 3 7,98
9,20 z FOOR S 8,98
. 17 12 NRNGOI6Y 66,68 118,2 11,20 2 GooOD 10,98
13,30 z POOR 2 13,88
1%,30 2 POOR 2 15,08
18,60 7 POOR 2 18,38
TR 9 13 RBL &7 51,13 - 92,8 9,80 7. GooDp 2 9,58
11,50 Z FAIR 2 11,28
12,40 z FAIR 2 12,18
14,20 z FAIR 2 13,98
e ey T 14 VUL &P 49,96 104,3 9,70 2 gooD 2 9,48
y . 11,30 2. FAIR 3 11,08
' t C RAL 69 54,53 . 95,8 10,10 z Goop 2 9,88
: L Y TV &Y 57,08 98,9 10,60 Z. GOOD 2 10,38
_ 13,60 - 2 FAIR 2 13,38
R S . o 15,00 ... - 2z FAIR 2 14,78
' 'L 2 WAN &Y 51,82 92,8 . 9,90 7. GooD 9,48
! 7. . 18 SUL &0 53,88 93,7 . .. 6,50 . z FAIR 2 . 8,28
1 18 1 PRAED &7 67,51 101,2 11,40 z. POOR ¢ 11,18
12,70 z FOOR 4 12,48
L _ S 4 o 14,40 Z . ... . POOR 4 14,18
' " 18 2 WANG &9 50,40 100,8 , 9,40 z. FAIR 2 9,48 _ . .
£ 18 4 LAS,Bi6F 14,75 133,46 3,40 . z 600D 2 3,18
_ 4,70 z FAIR 3 4,48
1 18 6 ' KAMDRUSY 117,77 94,3 . 19,50 T oz” FAIR 2 19,28
o e« o 21,20 . . .1, CFAIR 2 20,98
25,20 z POOR 3 24,98
e T Ty ke T T20,2 120,y 5,60 2 77 Goop & 7 s,98
e L L . 8,40 . ... 2 .. - FAIR 2 . 8,18 _ .
10,50 z FAIR 3 10,28
"R T N 8 NATAVABY? 42,23 100,3 6,20 : T GooD g R O T
I _ — _ L 9,30 ST . _.. POOR 2 .___ . 6,88 __
1 18 11 DOILNEE? . 10,72 28,4 . . . 2,30 2 GOOD 2 _. .. 2,08 __ __

.“-‘



TAGE SKCT PARTY LOCATON DELTA AZIMUTH TRAVEL TIME coMP "REMARKS TY FROM MS|
KM SEC : © SEC
.18 11 4,20 -2 POOR 3 3,98
R et Tian o = wmw s mew am : T T 4,8G TTTTTTUURTTTTTTTTT U ROOR T3 4,38
- S - A 6,70 “2 POOR 3 6,48
1 18 42 "WRNGO1§7 77,14 18,4 11,90 N “pooR 3 11,68
g SRR AT - ; B S 15,50 "2 POOR 3 15,28
O ¥ ¢ RBL 67 60477 96,7 11,40 Z 77 777 ‘soob 2 11,18
o “ o 15,50 2 _ ___FAIR 3 15,28
' 18 14 VUL ‘er 60,18 ‘106, ‘10,90 z GooD 2 10,68
_ 15,40 z 600D 2 15,28
4 18 15 ~  RAL e7 64,75 99,4 12,20 z FAIR 27 14,98
1 7 8 7 16 ~ TAV 67 66,95 99,9 ' 12,50 T - FAIR 2 12,88
o ) . : : 13,10 z GOOD 2 12,88
14,60 2 FAIR 2 14,38
_ 16,00 . _FAJR 2 15,78
T %8 17 KAN 87 61,47 96,9 A 11,40 . R GOOD 2 _ . 11,18
12,20 z FAIR "2 11,98
. T g9 T4 PRAED &7 74,31 96,0 12,00 Z. T TpooR s 11,90
= 13,10 rA POOR ~§ . . . 13,80
' s 2 WANG &7 57,38 ‘93,8 10,40 z } FAIR 2 _ _ “10,30
8 19 _ A LAS.,By87 19,02 104,86 4,50 2 .GOOD 2 4,40
' ' 4,90 z POOR 2 4,80
6,10 z POOR 2 S 8,00 . .
7,70 2 FAIR 3 7,60
§ 77T 19 T ST kuaTa e 34,47 '106,3 ' 6,50 77 ) FAIR 8 6,40
i . Homw n ) ‘ 10,50 ‘2 .. . POOR B3 . . 10,60 ___
1 19 8 NATAVAB? 49,29 92,6 9,10 2 goop. .3 9,00 . __ .
: 9,90 2 FAIR -2 9,80
¢ 0 1w DOILNEG? T 2,23 177,4. ‘ 0,50 2 o002 T g0
R & g o . . 1,40 2 POOR .3 __ ... _ 1,30
e 2,60 2 ‘POOR § 2,50
_ 6,30 2 . FAIR 8. ... 6,80 _____
i 19 . 12 WRNGOIEY 81,83 112,2 14,00 - .. 800D § 18,90
; : - 15,60 Z FAIR 3 15,50
e e I I 5 16,70 . o e s POOR 3. ... 38,60
t . 19 13 . KBL &Y 68,03 7Y . . igE 2 600D 2 12,00
12,80 4 FAfR 2 12,70
. N . 14,50 _ T FAIR 2 _____ 14,80 __ _
1. % 14 yuL  ev . 66,43 i 106,3 . 12,10 _ z o FAIR 2 . __ ._. 12,00 ___ .
. 13,50 z - FAIR 2 13,40
O . 2T T VYRS B 71,79 93,9 S 12,70 A i GOOD 2~ ‘12,60
O T TS "Wy ey 73,92 %48 T 13,60 B COFAIR S T ass0 0 T
: . 16,00 z GOOD 2 .__._... 15,90 .

W



STASE " SHOTY
1 19
1 20
T 20
b8 20
1 29
b 20
4 20
1 20
1 20
2 21
2 21
4 21
2 21
2 21
F 21
2 21
2 i 21

PARTY LOCATION

17 WAN %4
1 PHRAED 67
4 LAS ,Hie7
7 KwaTA 57
8. NATAVAS?
11 DOILNESY
- iz WRNGG 6?7
13 RrEL 67
14 VUL 87
1 RAPOPCE?
2 KHBURUSY
4 NaM,d 67

5 . D,YORKs?
_ 6. SuMSu™a7?
7 . TLILISe?
8  K9ANGAS?

9 KsabRUs?

35,22

15,12

35,23

1829

7459

PRI
§s25

[SANRT N R N

-d
[ -]

w
A" 1
CE

~n
I

DN GAN IO &

Lo B BN I S I A N o ]

«
n
L=

b pd bt s
N KR S 4D )

[FURPORTRN NN
O Qoo

N
2 N
<« oM

(&
~
o

7,50
15,36
12,99

e~

NNMNNN

~

~

NNN

~N N

NNNNN N O NNRNNNNS

NN

~N N~

FEMARLS TT FROM MSL
SES

o0 2 12,20
P00} 4 18,30

Go0D 2 5,70

GOooOh 2 10,70
Fala 3 7,10 T
FAlR 4 13,30
PODR? 2 11,30 - _
300D 2 2,30
502 3 4,40

Fat? 3 5,30
sgns 3 6,30

FAIR 3 10,60

G600 1 15,60

FalR 3 13,80
Faje 3 15,90

3000 2 13,40
FalR 2 15,30
412 3 16,10

600D 1 2,50 )
=209 2 2,990 -
PGoR 2 3,20

G000 1 6,40

2c00 3 8,080

5008 2 12,70 .
2002 3 14,70

poox 3 16,40 ...
Taie 3 20,10

Fatg 3 24,20

2033 3 25,60

PGoR 3 31,70

o
o
o
o
LY
i
(7]
-
-
o
I
)

3000 2 9,30
2503 3 13,10
fage 3 10,50
26033 11,20
PoOs 3 12,70
Fa(’ 3 8,50
o0 1 3,60
oo 1 7,30
Fela 2 _ 9,90 B
P0O0R 2 1 20



ELTohd

TY FROW mB|

TAGE PARTY LOCATION DELTA AZIMUTH TRAVEL TIME COMP REMARKS
: KM SEC _ SEC
) 21 10 HLIAMAEY 70,79 68,6 12,90 2 GooD g 12,80
T T Tt T - - A "16,8B0 ¥4 POOR™ ¢ 16,70
e o . 17,30 X  PoOR B 17,20
2 21 12 ULPTUREY 65,23 358,84 12,20 - 2z @ooD 2 12,20
e R e ek tE b ST 16,007 2 PooR .8 15,90
T T TR TTTTTURNGO IR T 23,50 T U229,y T B ag T T2 T T ogo0s” § T T 5,800
: 5,40 2 POOR 2 8,30
St B 1Y S S T 1L B I 24 T
6,60 o8 FAIR 2 &,30
Gl Bl i Seb ESRES—— T e g T 2T FATR 2 7,80
2 7T T 2y TUUTTTERTT T RBL RY T 28,67 T 268,27 T g0 TTTTTTTITXITTTTTTTTTTT TR T @ 6,80
TR R R TTT aLE TTT TT Re T T T T Ry T g G000 g TE,e0
I T 15" RAL &9 23,83 25%,4 75,30 z 8000 1 TTTe.ee T
2 T T 228 T T e AV ey 21,48 294,89 5,00 2 Qoop 8 T T
[ 2T STt TWAN T 8% 27,72 260’;: T T 5,80 2 GOOD g8 1S [
2 T 8 suL e 7 7 24,82 29¢,8 T T 's.80 7T goap @ T s,v0
e 7T T 2 TT T T RapoPOSY 14,80 77 208,14 3,80 z 600D g 3,87
T e i e RS R A R R OB SR B KR ® e - - b e emvsesefbocisp - 5190__, s e o s s Z__ o e Pooa !._ e um 51’1_,;4 -
7,90 z POOR 3 7,¥?
2 22 2 KHBUBUBY 40,29 "180,7 8,20 Z 600D & 8,07
) e o s 9420 .l POOR 2. __ 9,07
9,80 z POOR 2 9,87
‘2 22 4 NAM, 4 §0 62,08 N T at,20 T2 Goor g 11,87
et s e oo i s s e S s e e E . 43,20 2 _GOOb._ 3 13,87
17,90 z POOR .8 17,97
- e IR 20,60 2 FAIR._3 20,47
22,40 z FAIR 3 22,27
e e e e ey b ey e £ 26,30 .2 FAIR 3 __ 26,87 .
@ R % ___ D,YORK§Y___ 6,92 80,0 1,90 2 goon 2 1,77
2 22 _ 6 SUMSUMBT __ 58,44 68,2 _ 10,90 Z 600D .2 10,97
12,10 2 POOR 3 14,97
— e e e 33,20 1 FalR 8 13,07
S - S KBANGASY 26,53 189, 5,50 )4 ___ @Goop_ g 5,37
2 22 9 _ .KAMDRUBY 36,40 __ 8y,? 7,50 .l __GOOD .2 _ 2,87
9,90 2 POOR ~ 3 9,97
. s et e N _ 13,40 1__ FAIR. 2 __ 43,82
(B 22 a0 . _MLIAMABP___ 70,40 N8 12,70 . @oob_ .8 12,92
16,80 2 POOR @ 16,67
- T SN S S e e - & 471 -1 R 2 . Falr 2 17,67
19,00 2 FAIR 2 18,87
? 22 Ty T uLPTURE T T e ey T T e T T T 40,50 o " Goop 8 10,37
” - ’ 11,00 b 4 POOR. 2 _____ _ 30,87 _.

17



' - -
B = N E B E O = B TN EE R B B B = B .
TASE SHO?Y FARTY LOCATION DELTA AZ1MUTH YRAVEL TIME enp — ———
' Kn SEC sEC

.2 0w B L 13,20
. : - - 13,90

13,07
13,77

1 2
)4 2
2 - R I § - WRNGOI§Y 29,70 200,858 76,307 T A Goob 2t T T e,8? T
it g z 2
z 3
z 3

8,90 6,97
7,90 7,07
8,90 8,72

22 18 RBL__ 87 22,67 278,7 , 5,20 2 800D & 5,87

2
2 22 a4 WU e 25,95 25%,4 _ 600 _ _ Z . GOOD & 5,87
@ 2215 RAL &Y 18,84 278, 450 z Goop 2 37
2 oo a8 TAV_ ¥ 16,83 28,y @ 4,30 _ . Goop_ g 4,37
e 2 17 WAN B9 21,96 278, 4,90 o000 2 4,77
2 22 48 SUL % ____ 15,88  __ 273,0  _  &,80_ i GOOD__ 2 4467

2 23 1 _____ RAPOPO§Y __ 28,08 .. 3199,% ﬁ..lﬂ

POOR 3 6,35
I __POOR _3_ 8,5 __

— A0,
_ " POOR g 10,25
e RSN ¢ o - . S POOR. & 10,085 . __

2 .23 4  NAM, 4 §Y__ 4B, 67 8,9 _ 9170 4 GOOD _ 2 .9:35
) : b4 FAIR 2 10,75
T FAIR @ 12,85
15,10 b4 FAIR § 14,95
4
2
Y4

2 . .._.2% . . & _ _ KMBUBU§? e 53,59 . ... 482,9 10,20

.
(1]
a
o
o
ta

|
N~ NN ™~ ~ ~
(-} !
o 1
o
(=]
3
w
-
-
w

R, S S R e e o W TS B e i Sy B e sy s (0 SO mmmpss e oo

. POOR_3__ 17,785
POOR B 18,95
o POOR__3_ 19,98

G00D._:2 3,25
POOR 3 4,35

o il e e e s y FE 1

e T - N s A W0 .

2 . ey ____ .. 5 ... _D,YORK® __ . 13,95 . 460,2 . . . 3,30 _.__

N

~ Teoop @ 12,88
—— . .____POOR_3 13,95
FAIR -8 _ 40,33

_..800D__
POOR

2 23 T T T SUMSUMEY 71,72 183, 13,00

S s 415 s e S B eyt S A St B PRy it v A e s e

S S A ({8 -1 1 58,40 82,2 . 10,50 _

2 _ .. 23__ 8 __ KBANGASY __ 37,89 18%,8 7,70

10,40

|
%
i
l
|
|

7,3%_
10,25

i

]

i

|
\ i, i
NN NN N ONNDN

@2y 7T e kamDRUST T 38,87 T Tdge,2 T T Ty,v0 ~ "soop Ty
O B e ] 5o T S o B R 10,20 _. POOR e 30,05 __

12,80
2 T s TTL0 T MLIAMAGY T 66,45 T e,y T 12,00 600D

o o e 424 2 POOR
: 14,50 1 FAIR
- POOR_

SO . .

POOR 12,65

11,88

~

s s i RS S G R R B, S w6 mEese B e 3OO0

2. ... .2 48 ULPTURE?. ___ _ 42,00 .__ _S58,2 8,40 1. . G0OD
8,90 b4 POOR
.98 7. . __ FAIR .

.. 8485 _
9,95 ___ .

13

“uN un.kn-
|
|
.
"
p
w
!




R

SHDT
23 11
23 12
23 13
23 14
23 . 15
23 T 16
.23 R ¥4
23 1e
24 _ 1
o4 T 2

.24 . 4

24 5
24 6
24 I
24 8
24 ®
24 10 ..

PLRTY

LOCATICN

RRNGCI®Y

REL &7

yuL &7

RAL §?
Tay 87

HAN 87
SuL [ 14
RAPOPO&?Y

KMEUBUSY

NAM,4 67

D.YORKE?

‘SUHSUME?

TLILISED

KBANGAGY

KAMDRUB?

PLIAMAGY.

DELTA
KM

42,55

26,47
33,77
24,72
23,72

25,98
25,56

40,24

- 66,58

. 35,94

26,73

84,72
71,42

50,82

42,63

67,99

AZIMUTH

203,

246,3
233,8
238,3
233,2

247,0

©239,7
15.05

i81,7

10,86 .

168,

181,12
180,4¢

183,¢

123,6

98,8

TRAVEL TIME

SEC

10,80

8,50
9,50
10,20
10,60
12,00

5490

7,40
8,80
9,70

5,50
8,50

5,50

7,00
5,60

6,00

8,90
9,00
10,00
10,90

13,00

15,60

6,80
7,70
9,30
12,60
16,80
18,50
21,80

5,90
6,90
8,60
12,10
15,70
1‘.30

i¢,50
11,70

9,10
10,60

14,40

12,%0
13,30

. 13,90

. - . ]
NNNN NNNNNNN NN NINNN ~N ~N NN NN NNN ~ NNNNN ~N

NN

NNNONNN NN

COMP

REMARKS

LOOR

600D .
FAJR:

POOR:

POOR:

FAJR
600D
600D

FAIR .
FAIR

Q00D
FAIR

a00Dd
FAIR

GOOD .

GOOD

Go0D
POOR
POOR
FAIR

GOOoD
POOR

POOR
GoOoD
FAIR
FAIR
POOR
POOR
POOR

GoOD
FAIR
PCOR
FAIR
GO0D

FAIR

G0OD
. POOR

GOOD
POOR
POGR

GOOD
POOR
POOR

|

1

WM MUUN HUEUUNS e AURe » © b-:'unf¥%hpa§$a;¢ﬁnn«nunﬂfu

MK R e

TY FROM MSL

SEC
10,85
8,35
9,35
18,05

10,45
11,85

5,75
¥,20
8,85

_.9,98
5,35
5,35

T 8,9

. 6,88
5,45

- ...5,88

8,53
8,65
9..5

5. 10,95

12,65
15,25, .

T 8,45,
9,35
T 8,95

12,25

- - 16,45

18,15
L 24345

5,35

. 8,95
3,25 .
11,75

15,35

© 13,95

10,15
11,35

8,75
10,45

.- 14,05

12,55
12,95
13,55 _.

9



TAGE IWCT PARTY LOCAYION DELTA AZ1=UTH- TRAVEL TIME coMP REMARKS TY FROM NSL
KM . SEC SES
24 10 _ 14,50 K FAlIR 2 14,15
L S L o . o 16,50 - Z° 7777 POOR 2 16,35
7 - 24 B ULPTURS? 28,95 359,0 6,80 ] Gogn 2 4,45
' : 7,60 - 2 POCR 3 7,25
RS G eSSt e B W BT 7. 8,30 - z T Pocr 3 7,95
o , ' ) ; T 10,50 : 2 FAIR- 3 16,15
2. 24 12 WRNGO16? 54,51 197,2 10,70 z  POOR 2 10,38
T T T o ST T 11,30 z 6000 8 10,95 7
12,00 2 POOR 3 11,85
i T 12,30 2 FAIR 2 11,95
2 24 13 RBL &7 32,977 226,2 ‘ 7,60 z Goop 2 T 7,35
2 24 14 vuL 62 42,254 218,8 T 9,20 z Goop 2 T 8,85
? 2¢ 15 ©  RAL  ®Y 32,97 217,9 . 7,30 z TG00D 2 T T 6,95 T
2 24 16 TAV a7 32,76 213,8 - 7,50 z Goop g ~ 7 7,35
. 8,70 A _ FAIR 2 8,35
2 24 17 WAN 67 32,74 223,00 - . 7,30 z _ GoOD 2 6,95
9,60 1 Fala 2 9,25
2 . 24 {8 suL 7 . 33,54 219,4 C7,70 z Goop 2 7,35
2 25 ' 1 RAPOPOSY 50,07 189,8 10,30 z GoOD 3 i 9,75
} . 11,70 z pooR- 3 11,15
16,40 Z POOR § 15,85
22,00 2 POOR 3 21,45
2 . 25 LB, _KMBUSU®? 76,28 180,2 e 14,50 2 i GOOD § . 13,95
16,20 2 POOR 3 15,45
2 1 T4 CONAM,4 §7 26,87 17,9 5,60 7 POOR ¢ 5,85
. . . © 6,90 2 GOGD 2 6,35
3,10 2 POOR 3 7,95
- 9,40 z . FAIR 3 8,85
2 25 5 D.YORKE? 36,60 163,7 8,20 z Good 2 . _ 7,85
4 . 9,60 ¥4 POOR 3 9,85
10,70 z . POOR 3 10,15
11,90 2 POOR 3 11,35
2 77 25 ) " SUMSUM&? 94,44 . 178,98 15,90 7 600D 2 16,35
R | . A CTLILISE? " 81,15 175,2 14,30 z POOR 4 T 14,25
17,60 Y4 _ POOR 4 17,05_ .
‘2 25 8 KEANGAGY 60,47 - . '181,3 11,90 bd GOOD g 11,35
2 . 2 .9 _KARDRUS? . 56,14 133,5 . 10,60 z _ POOR 3 . 10,85 _
- 11,20 2 POOR 3 10,65
S , 12,30 3 - POOR 3 _. . 11,75  __
' 15,10 z POCR 3 14,55
2 77T s T g MLIAMEET 71,74 106,3 13,80 2 GouR 13,25

A0



TAGE SkoTt PARTY LOCATION DELTA AZIMUTH TRAVEL TIME COMP REMARKS TY FROM MSL

KM SEC SEC
] 25 11 ULPTURGY 19,23 3,8 5,50 z2  eoop g 695
et [2s : R s o = EE 7,90 z POOR 3 6,85
7,60 z FAIR 2. 7,05
el s - - B,40 1 POOR 3: 7,05
228 12 WRNGOIEY " T 63,47 198, 12,40 2 GOOD 4 11,83
’ 13,20 3 POOR 2 12,85
- 13,90 b POOR 2 13,35
) 5 T 43 - RBL " ¥7 39,36 214,27 8,82 - s “@oop 2 T 8,27
2 25 T 15 RaL  ¥9 40,29 207,4 : 8,70 2 " Goop @ 8,45
? 25 16 TAY @Y 40,49 208, 8,80 2 T 7T goop 2 T 8,25
2 -1 Y VAN 87 39,27 T 218,14 8,50 2 Goop @2 7,98
. 10,30 7 . FAIR 2 9,95
2 25 18 suL ~ e7 40,69 208,86 9,00 z Goop @ 8,45
S .. 258 1 LNDLYTSY 99,48 28,8 17,90 T _____..._..G00D 2 17,48
s 25h 2 . NAM,2 §7 30,23 27,0 6,20 Z POOR 3 _ 5,78
" 6,60 2 POOR 3 6,18
7,60 2 _.____ POOR 3 - 7,48
8,40 2 POOR 3 7,98
15,60 z . POOR 3. _ .. 15,18
5 254 &  NAM,4 &7 . 30,39 28,0 7,20 z 600D 2 6,78
. 8,20 3 POOR 8 7,78
9,00 H - POOR 8 8,%8
11,10 z FAIR 3 10,68
e 13,70 2 FAIR 3 18,28
14,80 z FAIR 3 14,38
37 T 254 6 SUMSUMEY 93,36 T 176,3 o 16,80 2 T GOOD 2 16,38
s 7 25 4 PALIE &7 85,46 22,2 16,40 B GooD 2 1s,98
i ‘ : 18,50 2 _.._ ._ POOR 4 18,08 . .
: 22,60 z FAIR 3 22,18
s . 7 28a 8 KBANGASY 59,36 17%,6 11,70 S ‘600D ¢ 11,28
g . 12|a° l v FAIR 2 s e ,12"8
$ 25A ® KAMDRU6? 53,82 128,2 10,60 ) 7 . _FAIR 2 _ 10,18
3T 2sa {0 MLIAMAGY C77,47 104,81 14,60 z GOOD ¢ 14,18
e , , , - 14,80 Y . POOR -2 14,38
. 16,20 z POOR .2 15,78
piem o _ . _ .. 17,10 2. .. .. POOR 2 16,68
8.__ . 25A 11 _ . ULPTUREY 24,70 19,2 5,80 2 . . @o0D 2 _ . 5,38
) : 7,70 z FAIR 3 7,28
‘ e .9,40 T . . FAIR ) 8,98
12,00 z POOR -3 11,%8
3T TTesa T 12 T WRNGOIET 61,13 187,99 12,10 2 7777 goop g 11,68
I _ . 13,20 . z. . FAIR g 12,78 _

2y s



LOCATICH

RBL 114

VUL~ &8

RAL = &7
L A 14

WAN | 14

SUL 87
LNDLYYRY

NAM , 4 37
D.YORKEY

SUMSUMBY
PALIE &7

KBANGASY

KAMDRUSY

MLIAMASY

ULPTURB®

WRNGOl&?

SELTa g falh;

KM

35,20 207.3

45,48 T 204,58
36,71 7 206,4
37,22 1986,%
35,24 206,14
‘36,99 201,6
90,28 19,7
21,04 - 26,3
43,39 169,0
101,16  179,3
76,23 21,4
67,17 180,3
55,68 137,8
T 74,89 411,0
12,70 10,4

69,84 : 191,0

SEC
13,70
8,10
9,80

11,20
13,10

10,00

10,70

112,10

TRAVEL TIME-

8,00

8,30
9,40
10,10

8,10
9,50

. 13,80

17,20

6,00

8'50

9,10

13,40

19,70 . . _.

9,70
11,10

18,60

13,20
15,50
16,00
18,80

13,60

11,90
12,50

13,60

14,90

14,70
15,10
17,10

4,70

5,80
6,70
7,80

14,30
14,70

15,40

1
i
l
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REMARKS

Rage

600D
600D
FAIR
FAIR

" goop

FAIR

T FAIR
" 600D
" GoOD

FAIR
FAIR

G0QD

FAIR
600D
.GOOD

GOOD
60aD
POOR
FAIR
POOR

GoOoD
POOR

GOOD
" POOR

GoOoD
POOR
POOR

~ @oaD
..G00D

FAIR
FAIR
FAJR

GOOD
POOR
POOR

Gooo
POOR
POOR

FAIR.

800D
POQR
FAIR

G UUURS B A PR RN N BN RN N

NRGEr ¢4 WU N

PANE LGN A

TY FROM HSL

{34
13,28

7,68
9,38
10,78
12,98

9,38
10,28
14,68

’ .-ﬂB .
8,98
9,68

7,68
9.08 "

13,38

5,26
7,76
L 8,36
12,66

e ...1B,96

< 8,96
10,36

12.‘6

e 14476
15,26

. 1B,86

12,86

]

11,76
14,16

— .. 14,36
16,36
3,96
el NS 3 s"°
5,96
e 1406

. .~ 134506
13,96

R Y1)

AR

T 7,98

16,46

17,08

—— . 11,16
12,086

13,96



STAGE SHOY PARTY LOCATION ' DELTA AZINMUTH TRAVEL TIME COMP REMARKS TA0M MSL
: KM SEC SEG

3 26 13 RBL &7 44,56 208,2 10,30 T GoOD 2 9,88
SR A BBl s S TE DORE : =BG GaEe S S ; T T 44,90 T z FAIR "2 11,36
ST _ - 13,60 2 FAIR 3 12,86
S 26 14 YUL ¥ se80 2080 12,00 T __ _____ 600D @ _ 11,26
ST T ' } 13,50 2 FAIR .§ 12,76
_ o ) . - . _ .. . 14,40 T . FAIR B8 13,86
8 28 4B RAL_ ¥¥ . 45,93 208,84 _ 10,00 i A Goop 2 . 1 [
3 26 16 COTAY. BY 46,33 499,83 - 40,30 _ 2 . @oop 2 _9,% _
_ i 12,20 2 FAIR 2 11,46
3 - 26 17 WAN % 44,55 ' 207,3% ) 10,30 i FAIR 2 777 9,%6
3 T 28T T a8 T SUL WY T 46,25 203,68 7 14,00 B T FAIR™'3 7 13,06
B . : o ... .18,20 N FAIR 2 15,46

3 7 . s "LNDLVTS? . BO0,7s 19,2 14,20

' 14,70

TTSTTTTTTTey TTUTT U2 T NAMG2 8% T T 11,34 T 28,0 T T T 2,90 7T
3,40

‘s ey 4 NAM,4 8% 11,54 28,4 - 3,00
; 3,90

6,10
_ : 9,40
e e e e e e ST .. . 11,50
.. ; 13,00

s 27 s D.YORK§Y 51,51 179,1 9,80
o N . e . . 11,00
11,60

' ?
. POOR §..___ . _ _A0,9% ..
3

8T T2y T 776 T suMsumer 109,91 Tset,¢ 7 19,200 T T Goop 8 19,31
s T2y T Y PALIE &7 © 66,69 20,0 - 10,10 D 1.T.) B N T Y YO
e e e o S 11,90 . . POOR .3 . 11,88
13,20 - N ;
e . _ . . 19,80 . . % ... _FAIR 3__ _ 19,71
8. 2y ... 8. KBANGAGT . 78,01 . 18%,2 L 13,80 . e _ .. QoOOD .§ . 13,71
S .27 %  KAMDRUS® 60,19 48,8 11,50 1 FAIR @ 11,88

12,80
14,60 -
15,10 -

8T T2y T80 T MLlAMAgY Y 75,02 18,3 13,20
= ey el 2 omma s b 23 f s e gl g e e o839
. 14,20 -

G e o wwemssesemen g e oo segs @ oo by e e @ sl T R s W s o meas i s i 16.‘0 P

S ... 2. .43 . ULPTUREY L 4,42 C o338, 1,50 i
. _ .o, R 2,70 E
e e e o pococp e . MIew TR s SUBESY o205 BG5S ) B S0% Lo L 3420 . L
5,40

FAIR .3
POOR 3. ge,9%
POOR .3

'
1

600D 3 D l13,11
_POOR. 2 _ . 13,83

POOR 2 14,83
o .___POOR_2 .___ _ 16,8i__ _

oo GOOD 2 . 1,9 .
~ POOR 3 ‘2,04

i . POOR 3. . 8,88 . .
- POOR .3 4,0

POOR . .3 __S,8%
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STAGE SHOT PARTY LOCATION JELTA AZINMUTH: TRAVEL TIME COMP REMARKS 1Y FROM MSL
K™ SEC SEC
27 a1 i _ 5,80 L 5,71
3 27 12 WANO1D 79,15 192,8¢ 15,50 2 FAIR 3 15,41
= - 16,50 2 POCR 3 16,41
3 B3 AN ¢ & REL &7 56,08 2074 10,80 2 GooD 2 10,51
’ : 12,40 7 FAIR 2 12,1
- 15,80 Z Fair 3 15,71
o e e s e . _ 17,50 . . .@oob 2 17,44
3 27 14 VUL & 66,34 209,4 12,60 2 Q00D 2 12,31
' ; : ' - 13,70 2 FAIR 3 13,01
o o - 15,40 F  FAIR 2 15,31
] 27 15 RAL B9 55,48 - 202,6 10,70 z goop 2 10,01
3 27 46 S TAV &P 55,86 200,2 10,60 2 GooD 2 10,91
11,80 z GooD 2 11,71
13,90 z FAIR 3 13,8:
17,40 z FAIR 2 17,31
3 T2y~ " WAN &9 56,08 208,7 10,70 A Goop ¢ 10,01
13,40 T, FAIR @ 13,31
19,40 bd FalR 2 19,32
3 27 T 18 T osuL &Y 55,80 209, 18,50 ‘2 FAIR 3 18,43
2 30 | RAPOPO§? 11,19 - 338,3 3,20 z Goop ' § 3,18
SO o e e ] 4,720 . __ N FAIR 2 4,08
2 30 2 Kneugvey 16,67 . 184,? 4,10 b _ Goop 3§ 4,08
5,80 b FOOR § 5,78
e e e 1 e T n— . 7.40 S S POOR -3 7,38
9,50 2 FAIR 8 9,48
¢ 30 T NAM 4 &9 " 85,56 3,3 14,70 277 poor ¢ 14,18
. S 15,60 Z FAIR 3 . .15,%8
18,80 2 FAIR 3 18,78
- S S 24,60 z POOR 3 24,98
2 T30 . .8 _ D.YORK§P. 26,72 18,2 5,50 1 GoOD 2 i 5,48
6,70 p: POOR 3 6,08
; 7,30 . POOR -3 7,28
_ 7,80 z POOR 3 7,78
2 30 T8 © SUMSUMEY T 34,81 189,3 7,20 12 7 Goop 2 ) 7,48
e 8,80 .1 . POOR 4 L. By%8
H 30 I S (% {9 ¥ 1) 21,54 179,80 £,00 2 GooD -2 4,98
5,80 ] POOR 3 5,78
I e _ e 7,10 _ z FAlR. 2 7,08
$.20 z PCOR 3 9,18
2 77 T 30 7 TT7eT I xamprusr T 43,02 59,1 9,40 N " acop 2 9,38
s . el T 12,20 2. PCOR 3. 12,18
13,7¢ z POOR § 13,88
30 10 ToMLIarAsY T 79,12 68,0 13,80 2 7 POOR @ 13,78
14,30 .z _ . POOR 2 .. 14,88

4



CTAGE SHOT PARTY LGCATION DELTA AZIMUTH TRAVEL TIME CoMP REMARKS TY FROM MSL
KM SEC SEE
2 30 11 ULPTURSS 78,89 0,5 14,10 z 600D 2 14,08
L : : . : 15,40 z POOR 3 15,38
2 30 12 WRNGO16Y 14,88 261,5 3,70 2 POOR 3,68
3,90 z GoOD 3 3,88
& é : _ : 5,40 z POOR 3 5,38
6,70 2 POOR 3 6,68
- 7,70 2 POOR 3 7,68
2 30 13 RBL 67 35,16 320,38 T 7,30 7 goop o 7,28
' 9,10 1 FAIR 2 9,98
10,00 - z FAIR 2 9,98
12,60 ¥4 _FAIR 3 12,58
2 30 14 yuL 87 30,29 304,0 . 6,40 Z GooD 2 _ 6,38
2 38 15 RAL 67 30,42 321,7 6,50 g 600D 2 6,48
2 30 16 TAV 67 28,23 323,4 i} 6,10 2 600D 2 . ... . 6,08
2 30 17 WAN &7 34,43 320,8 . 7,10 . 7. GooD 2 ... ... . 7,08
8,00 Fi FAIR 2 7,98
2 31 1 RAPOPOGY 25,52 333,6 6,50 2 800D % 6,39
8,30 2 POGR 3 . . 8,19
9,50 z ‘POOR 3 9,39
12,80 1 POOR 8 12,89
2 T 2 KMBUBUGZ - 6,56 240,5 2,40 7 L GO0D ¢ . 2,29
3,30 2 FAIR 2 3,19
2 31 4  NAM,4 87 98,66 1,6 16,20 3 POOR 3 16,09
. 4 17,40 . FAIR 3 17,29
19,20 i POOR S 19,89
20,90 . & POOR § 20,79
22,70 z POOR 3 22,99
23,90 z . _ POOR 3 . ._. 23,79 .
‘ 26,70 1 . POOR 26,99,
2 31 5 - D,YORKé® 37,21 2,7 8,20 2 goop a 8,09
9,10 2 POOR 3 8,99
10,20 z FAJR 2 10,99
. _ 12,20 oo, 2 —_... POOR 3 o 12,089
2 -+ O 6 SUNSUNEY 22,04 194,13 L. . 5,40 . S 800D ‘8 _ 5,29
g = 31 . 7 TLILISEY - 9,14 207,8 3,10 R S 600D 2 2,99 _
: 5,80 z FAIR @8 5,49
9.80 2 FAIR 2 9,69
2 . o34 i 8 KEANGAGD 14,34 331,9% C 4,20 z GoOD g . 4,09
: 5,10 'z POOR 2 9
5,90 7. POOR 2 5,79
7,80 F POOR 2 7,69
2 7 T3 e KAMDRUGZ - 49,38 . 38,7 S 40,70 'z GooD 2 T 10,99
, 13,20 2 POOR 3 13,00
1,'.7- ’ <N . ) - 1‘|4° b4 3 1"29

POOR
' 25



“TaGE SHOT PARTY LOCATION DELTA AZIMUTH TRAVEL TIME cOoMP ' RENARRS TY FRONM NS,
KM SEC SEC

2 33 10 MLIAMAED - 82,60 30,8 15,40 Z 1 15,820
2 _ S e — e i s f ey 2 FAJR T8 17,39
- 418,60 R4 POOR 2 18,49

R 3 CIRERE St : 19,99

k- B 3 447 "7 TULPTUREY T T T T 92,387 7T 35D, T T 15,80 T T 2 '____*'“'Poon. 3y 7 15,79

e 16,80 2 FAJR_ 3 18,89
T T T e 20,50 ;] "POOR " § 20,39
— - SR — _ 2,60 _.2 POOR ¥ 2,00

___ WRNGBOSY 22,83 29¢9,9 5,30

GooD § 5,39
- 3139 - e

2
2 TTURAIRTTEY T T 8,89
6,80 z FAIR B 6,89
" 8,00 2 FAIRT T 7,89
8,50 I _POOR 3 _8,%9
2
2
2

"POOR 8T 7T 8,99

9,80 7 7T
323,7 10,407
B 7 S VI TT R 1 A T 77 1: - P L IS S W1

PSR T UUURBL W T a0 ‘6005 " 8 iy

TGo0d 2 8.9

| 31 18T T RAL #¥ T T aee,38 0 32,2 9,30 T 600D ¢ 9,19
R0 3 FAIR.R. 12,99

@Sy 6. TAV._ §Y 42,26 S28,6 _ 8,9 2" @oon_g 'M 1)

33 A WAN 8Y 48,36 326,2 9,60 B S .G00D @ 9,89
12|7° i 2 ) F“R 2 12.’9

’ 32 K RAPOPOSY "85,34 348,7 7,80 bl - 600D § 7,89
; L T i e o s By OB I _..POOR__ % . 2.09 __
9,10 bl FAIR B 8,99
e .3%,20 2. POOR _¥_ . 31,09 _
_ 14,20 . 1 POOR .3 14,09

] TTs2 T T2 T kBusued T 9,28 323,88 2,%
e P e g = A s (a0

2 %2 _ & ____ NAM,4 ¥ ___ 109,85 . .. &,%.

aoop ¢ 2,79
FAIR _§ 309
e ATS0 X POOR _ 6 ____ 13,99 _
19,20 ' POOR 4 19,09
—— - J28,40 2. FAIR 3. _ 21,89 __
22,70 FAIR '3 22,99
- e e 24,40 POOR .S 24,89
26,90 POOR 3 26,99

9,60
? 52 6 5_wSUMEY 12,14 208,2 R 151}

e e 8420

N PN

2 32 8 D.YORKSP 47,89 4,4 TFAIR 8 N

“ooD 8 73,99
.PCOR __¢ 8,09

bami) M| b

U0 B PGS ¥, |
POOR 3 4,29
POOR.._3 5489
FAIR 3 7,99
GooD g 5,99
. POOR _2 Y YT | -
POOR 8 8,09

2%

i
[

® %2y TLILISEY 4,89 299,68 2,10
. : 4,40
ST - | ]
7.%90

2 32 ) KBANGAS® 24,08 343,8° 5,70

*,08

1

|
|
|
)

I T



BTASE. SugTY PARTY  LOCaTION DELTA AZINUTH TRAVEL TIME = COMP RENRITS TV FRGM WBL
' _ KM ' SEC sEe
2 32 9 - KAMDRUB® 37,94 32,2 12,20 2 FAIR 2 12,99
— ; — - : - 14,60 e POOR ™Y 14,49
b e e e S 35,50 .t _. _.Poor 3 15,3
2 32 10 MLIAMAGD 89,68 49,0 16,40 g Goop 3 38,29
e —e T ' ‘ 17,60 T FAIR 2 17,00
.18,50 z FAIR 8 18,89
- - X 19,40 k8 POOR 3 19,29
- 32 i ULPTURSS 102,83 387,47 17,90 B 4 Fate € 17,99
_ : 20,70 . POOR § 20,99 -
T 21,90 2 POOR ™ § 21,09
7 32 t2 WANGOTBY =7~ T 29,44 7T 319, 8T T 6,70 ? 4 (11 I 699
: _7,.0C 2 ___'PoOR _ 8 6,09
8,10 2 POOR ~3 7,99
_ _ 8,70 _ e FAIR_ 8,99
e - - 9,60 2 poOR 3 T 9,49
—e . T3 T3 T ReL T8y 97,98 T TUN3L, e T 4,40 z Goop 3 11,29
; 12,50 .1 _GooD_ 8 12,3%
- ) . 13,80 z FAIR "3 13,00
T BT TTT AT TTUoveL e 90,88 323,97 “10,20° 1 good @ 10,09
e ; 32 15 RAC T 69 T 53,43 T 777 333,3 ~i1,30 T aooD ¢ 10,39
TR T %2 T T i6 T Ay e T T T sier T T 33ey T qn,20 Z Goop 2 10,99
? 32 17 T WAN  #7 57,34 332,0 11,20 z 600D 2 11,99
2 32 T8 suL e T Be08 332,¢ 11,40 Z FAIR 2 11,89
- : S 14,50 . L . __FAIR B 14,39
2 33 1 ____ RAPOPOSY _ = 46,08 _ 350,86 9,30 2 __GOOD_ & 9,30
' 9,70 2 ‘POOR 8 9,90
I 53 2 KMBUBUED 19,23 359,3 4,50 z GooD 4,50
— S S, 4,80 z _POOR _18 4,00
5.40 2 POOR 8 ’1“
_ . oA o B, s . POOR B 7,30
2 83 4 NAM(4 63 _ 121,21 3.2 19,10 _ & FAIR _3 19,30
20,80 z POOR & 20,60
121,90 _ 2 POOR__4 21,90
‘24,90 Z FAIR '3 24,90
. e 27,20 2 FAIR__3 27,20
27 33 6 SUMSUMEY 1,59 ._309,3 '___;0.90 _ T GooD_ 2 0,90
: : 2,30 1z POOR & 2,30
e 5,00 __ 2 ‘POOR.._¢ 5,990
_2_ 33___ v TLILISES _ 14,30 3594 _. 3,90 _ 2 GooD. 2. 3,90
_ 5,50 2 POOR 3 5,50 3
_ ) . _.8,40 2_. POOR__§ 8,80 MJ’
2 33 8 KBANGASY 35,10 __ _ 358,6 . 7,30 _ 2 goop _ g 7,30
_ : 7,990 2 POOR 2 7,90
e I . 84202 __‘POOR _:2 8,80




STaGe SHOT PAPTY LOCaT!ON DELTa AZIMUTH TRAVEL TIME i [ofs] 14 REMARKS TY -FROH 119
e KM SEC - s " SES
3 8 B - . ao0,a0 e POOR 2 10,30
) 33 9 KAMDRUS?D 70,26 20,9 13,80 2 Goop 2 _ 13,80
Sl i e ‘ == Tt 46,0077 7T 7 T UUTUURAIR T 16,00
) 16,50 2 _ FAIR 3 16,50
g TSRS G S TOTTTITT ST T 17,40 27" POOR .3 i7,10
P UTEY TTTTTTAOTTTTTTOMLIAMARY T T T 101,16 T T 48,97 T T 48,60 T =y TGooD 3 18,00
? - T8y T T4y T ULPYUREY ™77 414,66 — T 359,98 TTT T 49,20 T 2 FAIR 7§ 19,80
o e == e ... R420 2 ... POOR & = 264,80
2 33 12 WRNGDISY 37,43 834,90 7,70 1 FAIR_ R %.v0
' T T T ' T 8,50 z ‘POOR ™ B 8,90
L 9,70 _ 1 ______ POOR B 9,90
2 10,80 2 POOR 3 10,80
OO T - | - L _POOR 3 . 15,80
H 33 43 RBL ®Y 67,13  s30,% 13,00 2 GoOD_8 33,00
13,50 2 FAIR 2 13,90
__________ - — T T e A, 14,60 z FAIR B : 1‘4_‘.0_
2 33 14 VUL s? 58,88 833,y 11,10 2 _8ooD -8 11,120
2 .33 385 RAL__®Y_ 62,92 ___ sa1,p 11,80 2 GOOD__2 11,00
15,40 2z FalR .3 15,60
SR T TR T e T U TAYT e T T 1,48 T T eS0T T 11,60 z “woop 2 11,00 _
] : .12,80 z FAIR 2 12,00
14,60 2 FAIR @ 14,80
s _ S G s K SRR R s sibermcire s S 2 FAIR @ 45,80
. 33 17 WAN___ BY . 66,58 ____ S40,0____ . 12,20 2 600D 2_. 42,80
. 13,60 1 FLlR  § 13,60
B ey oo o b 15,40 2 FAlR 2 15,80
o JSERESE.  [NASREN .  ES— - | G | . 63,34 . 340,7 __ . 12,70 2z .Goop__-p_ . 12,0 .
2. .. 36 ______3____.__RAPOPDBE_ 54,90 .. 850,08 _ . _ 131,50 _ S —_FAJR_®. 31,03
12,20 2 GOOD @ 41,73
2T T e T# 7 kweususy 28,00 351,86 6,60 2 600D g 6,33
I R I, X 1 2 .GoOD.__3 683 .
2 B& 4 NAM,& B9 129,64 . 2,0 20,60 i —__FAIR_3_ ‘20,33
21,90 2 POOR -4 21,63
e 26,00 2 __POOR_ ¢ 25,53
_ 32,40 2 ‘POOR -8 31,93
2 3¢ 5 - D,YORK§Y TTe8,20 0 T 2,9 T T - 13,20 1 FAIR ¢ 12,93
fT T T s T T e T T sumsume 40,23 33,0 3,60 2 Goor p 3,43
L . 6,20 2 . POOR__% 5,73
o2 %e__ % CTLILISEY.___ . 23,00 .  3S8,&6 __ 6,00 _ _.__T_ _ ___GOOD_2 %,93
_ 11,20 z POOR .3 40,73
2 84 : I} " TKBANGA®Y 43,85  sS53,8 9,40 2 “goop g e, 93
: - ; - M. .. _.4D,00. . . _ 2 __ _.__ _ POOR $ .. __ .9:5d_._.



REMARKS

STAGE SwoT PARTY LocATION DELTA AZ1NUTH TRaVEL TIME comp TY FROM MSL
KM SEC - SES
3¢ 8 11,70 2 POOR 2 11,83
12,10 R 4 FAIN § 11,83
S BT | BT T KAWDRURY T R T i ¥ T15,80 77T TR OUTT OTRAIR YT T 14,087
_17,20 2. UFAIR O 36,93
- 17,40 I PoOR™ '3 16,93
? 34 id MUTAMASY 108,89 T 80,8 19,20 z 600D § 18,93
) - 23,30 2 POOR 3 20,83
} 21,80 2 FAIR 8 21,83
. A 1 10 T ULPTURGD 123,23 T e 20,00 T T T TTTURAIR YT T 19,08
. - ..23,70 ®a POOR . 3 25,33
e e 34 12 WANGOI¥® . 45,83 838, %90 2 GoOD § 9,83
o 310,40 2 FAIR 8 9,93
: 30,60 2 POOR _3 10,83
11,90 2 POOR 3 11,03
32,40 bd FAIR 2 21,93
ey | § 34 i3 '_BL___ (1 'zs__l_”______._.s!’_pt_. 34,70 2 go0D 8 — 19;!3 R
, - 15,60 2 FAIR 8 15,13
e N —— - ... 36,80 1 900D g 16,83
S 34 14 Yu.__ &% 67,64 339,84 _ 33,20 2 goon a2 @ 12,73
' 19,70 2 "FAIR 3 15,13
] 3 5 TRALT T 71,80 L IT 8 - TT14,70 Z ‘avop @ I
: 17,30 Z GOOD R = 16,83
. 34 16 ‘TAY_ &9 78,04 . 343,02 L.33,90 )3 eoop_ 2 19,03 _ .
: 15,60 2 FAIR 3 15,33
2 34 7 NAN 0 5,49 YT 14,50 q GooD 3 14,08
: . - . 15,80 1 FAIR 2 49,33
16,80 2 FAIR 3 16,33
= E— 318,90 2 Faln. . 8. . AR AR
R 34_ 40 . _SuL._ BP_ . 72,22 ___ . Bai,p . .. 24,80 - FAlIR_ 3 _ 14,83
2. 332 ... KMBUBUSD._ 42,62 3.0 C s 9450 2 900D & 8,95 __ .
: 10,50 ] POOR § ’,55
? 35 - BLTLFON { SRR T TS - A 1 I T 23,40 2 PCOR ¢ 22,05
I e e o ...20,40 2 .POOR_ & _ _ 27,8% __
, 729,80 2 POOR § 28,05 -
= _— - . 32,90 " POOR__& 31,99
2 35 8 _____DJYORKEVP - 83,83 . _ _ 3.8 _ - .36,00 b G0OD 2 15,05 __
? 35 6 sumsumsdl - ad, e T e 6,80 2 eo0d ¢ 5,85
} S Y L ._15,60__. 2 LPOOR_ & 14,05 ___
2 35 7 TLILISEY . 57,88 8,8 L. 8,90 2 GooD ._2 2495
; © 19,60 - FAIR 3 14,08
T - —_ - T ... 20,10 " 4 FAIR .3 . 19,85 __
F POOR .3 - 24,95

22,70



STAGE

i

SkoT

35

PARTY

DELTA
Kn

LOCATION

KBANG_I_" 858,44

c—gg g

- '1""" TTTTRLIAMARY

KARMDRUSY 02,34

et T

~ WANGDIEY ™~ T -

RBL 89 - gs,8s

3

- ‘_”"121._09 T

AZIMYTH

il

YRAVEL TIME

SEC
12,10

s A 1‘70.__.__. -

28,9

I8 TTTTTTTT 22,20

58,89 "

TUsav T

48,4

"18,10
21,00
21,50 -

23,40
12,30

_ 14,60
17,10

79,79 .

.. 20,00
R-L1 7Y

conp

Z
T T T TTTFALRT

TTTTesL 0T T T T
12,10 - T ¢

13,907 T 7T TTTPOOR
_ Poor

R4

17,90

NN N

. 35,00 _

REMARKS

GO0D ¢

T@oop g

POOR - 2

17,80

14,00
18,30

b
I
'

..16,20

600D ¢
‘FAIR )

"POOR § T

-
S

TY FROM W8
SEC

11,15
i3,75

17,85 T
20,05
20,95

;s,ls T

_._3$5,05

17,60
16,40
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