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OBITUARY

On 4 July 1877, Dr. Ulrich Fleischer, Head of the branch
"Marine Geophysics" at the Deutsches Hydrographisches Institut,
Hamburg, died unexpectedly of & heart attack shortly before com-
pleting his fiftieth year. He was just in the middle of the pre-
paratory work for Leg II of METEQOR cruise 45.

After his studies of geophysics at the university of
Géttingen, he gained his deoctorate in 1954 under Prof. Dr. Julius
Bartels. His thesis was one of the first to deal with a subject
of geomagnetic deep sounding. Here he used for the first time a
prototype of the geomagnetic ASKANIA Variograph Gv3 as mobile sta~-
tion between G&ttingen and Wingst in northern Germany.

After having worked for a short time as assistant at the
Geophysical Institute of Géttingen university, he had been asso-
ciated with the former Amt ir Bodenforschung, Hannover, as a
scientific employee. From 1955 to 1359 he worked as Head of a
measuring team of the SEISMOS company in exploration geophysics,
both in Germany and abroad.

Since 1959 he had been entrusted with the development and
the implementation of gravity measurements at sea. He was a plio-
neer in operating the ASKANIA sea gravimeters of the types Gss?2
and Gss3. The antiparallel arrangement of two gravimeters of the
type Gss2 for the purpose of @liminating the cross-coupling effect
is due to his suggestion. The first Gss3 sea gravimeter had been
tested under his direction and is being used in the measuring prac-
tice since then.

Ulrich Fleischer participated in numerous research cruise
of various vessels : GAUSS, METEOR, ARAGONESE (Italy), MINNA
(Canada). Areas of operation were the North Sea, the Red Sea, the
Mediterranean, the Atlantic Ocean and the Labrador Sea.

His papers of the last years dealt with the Reykjanes
Ridge and the arega around Iceland. In particular the detailed
surveys of the Iceland-Faroces Ridge and of the Kolbeinsey Ridge
led to new insight into the gravity anomelies of active and inac-
tive oceanic ridges.

Ulrich Fleischer was a member of the (German) Forschungs~-
kollegium Physik des Erdk&pers {FKPE) and of the International
Gravimetric Commission.
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INTERNATIONAL GRAVITY BUREAU

Meeting of Working Group 3 (WG3) on June 16 - 17, 1977

at University of Trieste

Present : S. Coron
R.S. Mather (Acting Chairman)
C. Moreili

N.B. Sazhina
0.W. Williams

The meeting was copened bv the acting chairman who read an apology from
the Convenor of WG3, Professor J.D. Boulanger, regarding his inability to attend
the meeting due to a sudden illness (ses, p.T-A)}. Mr. Willlams also tendered an
apology on behalf of Professor R.H. Rapp. The meeting requested Professor Sazhina
to oconveny to Professor Boulanger its best wishes for a speedy recovery.

The meeting was then addressed by Professor Sazhina who presented a report
on behalf of Professor Boulanger. She also tabled a specimen copy of a map in the
proposed 1 : 15.000.00C gravity map series which was given a classification as
Priority 4 at the meeting of Working Group 3 at Paris in February 23, 1978 {WG3
Feb 76). Also submitted was an 8 point agenda {see attachment 1, p. I-7 } to be
considered by WG3 from the Convenor dated April 8, 1977.

It was made clear by Professor Sazhina that any maps prepared in this
World Gravity Map Series were to be bass on data already published.

In response to a call for comments, Mr. Williams questioned the order of
priocrities of activities of the IGB and drew the meeting's attention to the four
point system of priorities agreed to at the WG3 Feb 76 meeting (Bulletin Informa-
tion 38,I-10,1978). Or. Coron assured the meeting that for all practical purposes,
the data used in the preparation of the proposed map series would be compatible
with Priority 1 (i.e., IGSN71 and GRSB7).

After considerable discussion, it was agreed that the following recommenda-
tions be made by WG3 to the IGB Directing Board.

1. The primary user-oriented tasks of the IGB should continmue to be in accord with
Priorities 1 & 2 of the document WG3Feb 76. National gravity data repositories
in each nation should be contacted for gravity data. preferably in computer
compatible form.

WG3 felt that the successful continued operation of IGB i1s heavily dependent on
the extent to which individual nations cooperate in providing data. In view of
the reservations expressed by certain nations which include a reluctance %o pro-
vide data for inclusion in any World Gravity data map series in the absence of



th

@ pricr reciprocal arrangement, it is recommended that the IGB seek ways and
means to prepare the grounds for an agreemenlt between all nations at the
next IGC meeting in Paris in September 1970 prior to Formally implementing a
World series of gravity meps subject to the commencement of the Pilot Pro-
ject rererred to at Recommendation 6.

The date obtained on the basis recommended at 1. should be used to prepare a
five degree equal area mean Free Air anomaly map of the worid as anvisaged
in the document WG3Fs=h 76. The preparaticn of such a map should precede the
construction of any iso-anomaly maps in a World Gravity Series and should be
prepared by the IGB from its computerised data filess and other documents
(See Recommendation 5).

On the guestion of Priority 3 in the WG3Fsb 75 document, it was considered
desirable that a set of ship location tracks he compiled in time for the
September 1378 IGC Meeting.

The sheets to be issued in the 1 : 15.000.000 series eguivalent to the Inter-
national Gec Tectonic Map of the World Series as envisaged in Pirority 4 of
the document WG3Feh 76, should be titled

WORLD GRAVITY ANOMALY MAP SERIES (WSAMS).

Ten sheets will be used to provide global coverage using the numbering schems
submitted by Professor Sazhina which is in accordance with the International
Geotectonic Map of the World Series. (see p.T-9).

- The additional maps which should be prepared by the IGB are in the following

series

» Map 11 - 5° equal area free air anomalies in accordance with the specifica-
tions of document WGB3Febh 76.

« Map 12 - Gravimetric Geoid Map of the World on & scale of approximately
1@ 100.0C00.000 (7).

. Each Map in the 11 series should be suppliemented by three additional maps

al) mean elevation of the regions
b) estimate of the accuracy of the Free Air area means
c) no. of readings used to compute each area mean.

Details of the data sources used to compile each map produced in the 11 series
should be given in the Bulletin Information of the IGB for user refersnce. A
revised data source listing should be prepared far each new map in the 14
series,

In the first instance, a pilot project should be initiated to produce Sheet
in the WGAMS series, covering the Indian Qcean ; Australia, India, Indonesia
anc other nations of south-east Asia. The IGB should contact all national
agencies in the region advising them of the project and regqguesting gravity
data for it. This data should be prepared in terms of Priorities 1 and 2 of
the document WG3Feb 76 prior te use in preparing WGAMS Sheet 9.




10.

11.

12.

Tt is recommended that the WGAMS_Map series be bassd on Bouguer anomalies
based on a density of 2.67 g/cm © on land and free air anomaliss at sea.
This guestion should be reviewed after the Pilot WGAMS Sheet 8 has been
produced.

The contour interval rscommended is 20 mg3al. Contours should be shown in
broken lines when the estimated prscision of interpoliation from the con-
tours is worse than half the contour interval.

The background to the WGAMS shests should consist of 500 m contours of both
topography and bathymetry. The coastline and the 200 m ischath should also
be shown along with the major rivers.

It is recommended that the colouring system on the sample map provided by
Professor Sazhina be reteined. It was also decided to leave to the discre-
tion of the map producer other aspects pertaining to the background. This

matter would be reviewsd after the Pilot WGAMS Sheet 9 was produced.

All sheets in the WGAMS Series should contein reference to the Series 11
sheet containing the date on which it is based. This would enable the
Interested user to have ease of access to the source material with mini-
mum inconvenience.

It is recommended that each WGAMS Shest should contain an acknowledgment
listing the individual nations which provided data for its production.
More detailad information will appear in the Bullstin Information which
has been appropriately referred in terms of Recommendation 5.

R.S.MATHER
17 June 1977



ATTACHMENT 1 April 8, 1977

Circular letier to members of WG 3, IGC and DB, IGE

Dear Colieagus,

in accordarce with Recommendations of the DB IGB and Prof.
C. Morelli, President. IGC a meeting of the DB. IGB and the WS 3, IGB on the
"Gravimetric Map of the World” will be held on June, 18-18, 1977 in Trieste
(Italy). This meeting will precdede the International Symposium on “Non-tidal
Gravity Variatione and Methods of Their Study” to be held from June 20 to
June 24, 1977 in Trieste as well.

At the WG 3 meeting the author’s model of one of the sheets
of the above-said map is supposad to be considered as prepaered by the Soviet
Geophysical Committee (Prof. M.3. Sazhina) together with the International
Gravimetric Bureau (Dr. S. Coron). It is plenned to discuss the following ques-
tions and adopt resclutions an them

. The type of gravity anomalies shown on the map,

The scale and topographic grouvnds of the map,

Choiee of the interval between isolines,

Oesign beyond the frame,

Legend to the map,

. Choice of colour

Program of explanatory note £o the map,

Possible participation of egencies of variocus countries in compila-
tion of the map.

. E

a

[ R ' B 63 S U ST LN Y

-

I should be very grateful to you if you could advise me at
your earliest cenvenience the possibility of your participation in the mee-
ting.

Thank you for your collaboration

With bsat wishes

Yu.O. Boulanger
Convenor WG 3 DB IGHB

ce to : Coron Morelii
Levallois Ranp
Kautzlsben Williams
Krynski Uotlila
Mather Tanner




E’B:

Y.D. BOULANGER -~ 117333, Moscow
0. Ulianov str. 4 - Block 2, Apart. 64

Prof.R.S.Mather

Dear Prof. Mather,

14 hours before my planned departure to Rome
Tipst my copscloysness due to a sudden cerehral vascular spasm.
As a result of this my doctors categorically forbade me to leave
Moscow during the next two weeks. Therefors I have no chance of
taking part either in the WG 3 DBIGB meeting or in the work of
the Symposium.

In connsction with this may I address you with
my personal request to undertake the leadership of the WG 3
meeting.

Prof. Sazhina will let you know my considera-
tions azbout compilation of the gravimetric map of the world. They
seem to be logical both from geophysical and geodetic aspect. I
hope that the work on map compilation can be finished by about
1980. I mean the authors’ model. However this depends on the arri-
val of data on gravimetric measurements in oceans. It is advisable
that WG3 elaborate an appeal to large agencies possessing the
data on gravimetric measuremenis in seas and cceans with the re-
guest to transfer all this data in a computer-resdable form o
the IGB and Soviet Geophysical Committee to be used for map
compilation.

With the best wishes of success in the work,

Sincerely yours,

Yu.D. Boulanger

Moscaw, June 14, 1977
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First Circular - November 1377

INTERNATIONAL GRAVITY COMMISSION

The eighth meeting of the International Gravity Commission (I.6.C.)
planned in 1878 (I.A.G., Grenoble) will be held in Paris

from Tuesday 12th until Saturday 16th September 1978

Monday 11th September and Tuesday 12th {morning) will be reserved for
the Working Groups and Directing Board of the T.G.B.

This meeting takes place in the previous year of the meeting of the
I.U.G.G. (Canberra, Australia, 2-15 December 1979). Thus, the resalutions
which wlll be proposed during the meeting of the I.G.C. will be submitted
to the General Assembly of I.A.6. - for the I.5.C. has no autority of self-
decision.

The last meeting of the I.6.C. was held in 1974,

The 1.6.C. is composed. in principle, of one delggate from each member-
nation of the I.U.G.G., but it is open to avery gravimetrist interested in
subjects of agenda. The cfficial delegate is qualified to express his inten-
tion by vote, if necessary, on important guestions which will be submitted
later to the General Assembly.

General program of the meeting :

« Interpational Gravity Commission : President’s.'report
Z. Internatiopal Gravity Sureau
- status report

- reports of I.G.B. : working groups

3. International Sravity Standardizetion Net 1971
~ updating and extension

- compilation of data

« Absolute grevityv measurements
- new determinations
- portable apparstus

- Future programs




L. Gravity measurements at seas
~ NeW surveys
- connections to IGEN 71 and harbour stations

~ publicaticn of data

E. Airbornegravity measurements
- apparatus

- epxperimental resulis

7. High precision gravity measurements
-~ report §.5.G. 3.37
- instrumental developments

- ernvironmental effects
- experimental results
8. Second derivatives of the potential (Vertical gradient of gravity)

- instrumental dsvelopments

- experimental resulis

9. Secular variatilon of gravity
- report 5.5.5. 3.40

- global variations

regional varilations

-~ local variations
13. Gravity measurements on the moon

11. Interpoletion of gravity
- methods
- experimental results

12. Comparison of sateliite results with terrestrial gravity data

13. Geophysical interpretation

~ report S,5.G. 5.46 (as far as related to fopics of I.G.C.)

14. Resolutions.

Tt is only a provisional program. A more detailed agenda will be indica-
ted in the previeus months of the meeting, as well as a time schedule of the
meetings.

This paper could be established owing toc the co-operation of avery par-
ticipant, so it is kindly reguested to Gsodesists and Geophysicists to send
thair suggesticns to the I.G.B. which will send them a detailec program, aftéer
the decisions of Prof. MORELLI, President of the I.5.C.
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Remarks

al Though it is a supplementary task for every Nation, the presente-
ticn of a Mational Report is reguired for informing 21l participants and the
1.5.8B. of the progress of geodetic and geophysical works. This report could
mention biblicgraphical reference about the graviiy publications issued since
1974. Tt can he presented under e simple form {ronectyped) and about 190
copies would be necessary to be distributed to Delegates present at the meeting.
it will be reguested to use, if possible, & uni-format (21 x 29.7 om) for a
practical gathering.

5] We recell that 2 Special Study Groups are in relation with the
Section IIT {Gravimetry)

- N® 3,37 : "Special technigues of gravity measurements”
President : E. GROTEN {F.R.G.)

- N° 3.40 : "Secular varistions of gravity”
President : Y. BOULANGER (USSR)

and that one other Specisl Study Group in relatien with the section V is also
dealing with the gravity anomaiies ;

- N° 5.46 : “"Physical interpretaticn of gravity anomalies”
President : S. SAXOV {Denmark)

This topic was discussed at the last meeting of the I.G.C.

A registration form is enclosed. The persons who wish to attend the
meeting are kindly asked to complete and retypn it to the I.6.B.

A second registration form will be sent to those who would have returned
the first preliminary registration form. This second paper will contain all
general information on reservation of rooms. eccomodation: ..

If some persons wish to receive a personal invitation to submit to the
Governmental Authority of their own Country in order to obtain the necessary
funds trip and stay in Paris, the I.G.B. will send such invitations on request.

The President of the I.G.C.
C.MORELLL
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COMLISSION for GRODESY in AFRICA
held between 23vd-25th march 1777

at Lagos (Nigeria)

It has been extracted from the 'Report of the inaugural meeting...” the

following pages in relation with the gravimetric work or the general organisa-
tion in Africa.

LU L I LA R B A Y

FORMATION OF COmMITTEES

During the previous sessions, the Commission decided to set up the follow-

ing Committees for the execution of its programmes

a) Inter-African Geodetic Projects Co-ordinating Committee
b) African Geoid and Datum Defipition Committee

¢) Data Bank Committee

d) BEducation and Publication Committee

e} Gravity Network Committee.

L R B N I

REPORT OW THE SECOND SESSION OF THE COMMISSION
FOR GRODESY IN AFRICA - 24TH MARCH, 1977

Chairman : Dr. A.M. Wassef (Egypt)
Rapporteurs : Prof. B.A. Neequage (Ghana)
Mr, W.J. Absaloms (Kenya)

TOPIC - ESTABLISHMENT OF GEQDETIC DATA BANK :

The Commission agreed that Geodetic Data Bank should be set up as was
resolved during the first symposium in Geodesy in Africa, held in Kartoum,
Sudan between 14th and 12th January, 1974. The resolution which set out the
objectives of the Commission for Geodesy in Africa, was consequently rati-
fied at the General Assembly of the International Union of Geodesy and Geo-
physics (IUGG) in Grenoble, France in 1975. The Central Geodetic Data Bank
i1l be set in Lagos and the Nigerian Government would make adequate provi-
sion for the Data Bank to start functioning immediately.

SOURCES OF MATERIAL FOR THE GEODETIC DATA BANK :

The delegates were aware that the one main source of geodetic data
would be the former colonial powers in Africa and other foreign countries
who have carried out geodetic work in Africa, either under bilateral or mul-
tilateral agreements. The delegates of France, U.¥. and U.S.A. informed the
Commission that the data could be released with the permission of the African
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countries involved in the agreements. The list of projects carried out by the
U.K., was submitted at the ¥hartoum Svmposium in 1974 while list of those carried
out by the U.5.A., has been submitted at this meeting. The delegate of Italy
informed the Commission that they had already released 211 the geodetic data to
the African countries concerned.

The Commission alse agreed that zpart from the data which would be coming
from the individual African countries, the World Data Centers should be Teguaes—
ted through the IUGG and ICSY to make any geodetic data on African projects
within their custedy available to the African feodetic Data Bank.

Belgium, Germany, Portugal and Spain were not reprcsented at the meeting.

3. TYPES OF GEODETIC DATA

The types of geodetic data to be made available to the Central Data Bank
by each African country were fully discussed from the technical and national
security points of view and it was finally agreed that the following types of
geodetic data information relevant to their accuracy should be stored in the
Geodetic Data Bank without amy risk to the national security of any member
countries

(i) Astronomical fixes,
(ii) Primary gravity networks,
(iii) Levelling and tide gauge data,
(iv) Geomagnetic data,
(v) Description and co-ordinates of primary triangulation, traverses
Doppler and other point position fixes and EDM/ refraction research
work.

The C ommission also agreed that all the geodetic data for the regional and
continental projects, such as the measurements of the 30th eridian and the 12th
parallel, which were not subject to any bilateral or multilateral agreements, be
made available to the Geodetic Data Bank directly by the countries or organiza~
tions who are holding them at present,

COMMISSION FOR CECDESY IN AFRICA
RuPORT ON THE THIRD SESSTION

Chairman : Prof. 5. Obenson {(Nigeria)
Rapporteurs : M.K.0. Sandwidi (Upper Volta)

M.P.E. Bazie (Upper Volta)

1. PROGRAMME OF WORK OF THE COMMISSION :

The programme of work for the African Geodetic Commission should include :
(i) The establishment of the machinery for co-~ordinated inter-African
geodetic projects in any specified fields, e.g.
a) Gravity and Magnetic observations -
Basic network and overall continental data measurements.

b) Continentazl Precise Level Networks and Tide Gauges Data for Mean Sea
Level determinations.

. c) Continental Geodetic . Network by satellite geodesy to provide
super control points to which national bhasic geodetic networks
should be comnected.




(ii)

(1id)

(iv)

I-15.

d) Determination of the African continental geoid and the African Geode-
tic Datum.

e) EDM performance evaluation and refraction modelling in Africa.

f) Eventual intercontinental ties to link African geodetic data with the
rest of the world.

g) Study of recent crustal movements in Africa and polar motion.

The establishment of the committee for Geodetic education in Africa whose
duty shall be to encourage :

a)} Geodetic Education.

b) Organisation of short courses

¢) Short term exchange of experts for both educational institutions and
field work,

d) curricul®n development and updating Geodetic Science in Africa.

The encouragement of the countries concerned to implement the establishment
of geodetic data banks.

The encouragement of those African countries that have not done so to apply
for membership of the TUGG and hence of the IAG.

2. PROGRAMME IMPLEMENTATIGH :

For the implementation of the programme above, it is suggested that :

(1)

(ii)

(iii)

(iv)

EBach country should form her own national Geodetic Commission and apply for
membership of the IAG and IUGG.

There should be a Committee for Inter-African Geodetic Projects Co-ordina-
tion to design the continental layout of primary stations for various geo-
detic nets such as :

a) an African Gravity Network ;

b) an African Level Network/Tide Gauge Stations ;
c) an African matellite Geodetic Network :

d) an African Magnetic Hetwork, etc.

and co-ordinate the assemblying and interpretation of results. Thereafter
the field work and data computations for various parts of each network may
be assigned to individual nations or groups of nations or groups of scien~
tists as necessary. A realistic time table for completion of various phases
of the work shall be drawn up and agreed to. The Commission would have to
appeal for adequate funds from appropriate governments and agencies to
support all its projects,

As far as possible meetings and symposia for presentation of progress re-
ports and exchange of ideas should be organised under the auspices of the
African Geodetic Commission and the IAG.

There shall be commissions or committees of interested experts under desi-
gnated chairmen to promote and co-ordinate resezrch and advancement of
geodetic knowledge. These groups should as far as possible conform with

the existing IAC groups. However the Commission can also form other working
groups to look into geodetic problems of particular interest to Africa.




REPORT OF THE SUB-COMMITTEE AND FOURTH TECHMICAL
SESSION MEETING ON PROGRAMME OF ABSOLUTE GRAVITY
MEASUREMENTS IN AFRICA

Chairman : Or. D.E. Ajakaiye {higerial
Rapporteurs : Prof. D.M.J. Fubara {Nigerial
Mr. P.W.K. Ruhukya {Uganda)

PREAMBLE :

I - 1€,

Folliowing the opening session of the inasugural meeting, the agenda for the
rest of the meeting and the programme for the Technical Sessions Were adopted.
Curing the process, a sub-committee was Formed as recommended by Prof. Antonio
Marussi to look into the "Programme of Absolute Gravity Measurements in Africa”.
The sub-committiee consisted of Dr. D.E. Ajakaiye (Chairman), Prof. D.M.J. Fubara

-

(Secretary), Professors Antonio Marussi, C. Morelli, Anthos Bray, T.J. Kukkamaki,

A.M. Wassef and Messrs ©.A. Nesouaye, W.J. Abs«loms. K.0. Sandwidi, O.
and £.A. Ige and held a total of four meetings on 23rd and 24th March,

PURPOSES AND BENEFITS OF
ABSCLUTE GRAVITY MEASUREMENT

Fadahunsi
1977.

1. In modern technolegy. absolute gravity measurements with the greatest accuracy

are required

1.1. For GEODESY and GEOPHYSICS

a) Reference stations for all gravity measurements in a country or in
a region. These stations form the basis for calibration or standar-
disation of gravimeters. The accuracy necessary is of the order of
a few p-Gals. This increase in accuracy in absolute gravity measu-
rementg flts the require ments of modern relative gravity meters
which are the instruments available for everyday use in geodesy and
geophysics. For such an accuracy. the classical way of operation for
e@stablishment of a reference gravity net through lang distance con-
nections with groups of modern (Lafoste & Romberg) gravity meters

in closed polygons is no longer ngcessary.

b) Referencs stations for the detection of crustal deformations and/er
secular gravity variations. The potential in this respect will be
increased by connecting the absolute sites with lines of stations of
appraximately the same gravity value (within a few p-Gals), these
stations being tied at regular intervals (epprox. 5 to 10 years) ta

the absolute sites with microgravimeters.

c) A means of detection of possible periodic errors in the present gra-
vity standard offersd by IGSN 71 (I.A.G., Raesclution 18, 1975) by
using stations spaced cut at about 250 p-Gals all over the gravity

range.
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1.2.
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FOR METROLGGY (WEIGHTS & MEASURES OR STANDARDS)

The knowledge of the absolute value of g is a prerequisite for mainte-

nance and control of any standard of force, and therefore for the standards
of pressure, intensity of electric current, etc.

For instance, the standards of the slectric current is obtained by
comparing the force acting between two coils with that of a known mass in a
known gravitational field, the accuracy by which this standard is obtained
is 1X10 S, therefore the influence in the accuracy of g must be at least an
order of magnitude higher.

The standard of force is now measured with accuracy hetter than 1X10 6,
Furthermore such an accurate determination of force is required in many
applications, the most important of which are the strength of materials and
waighting of commodities.

Accurate force measurements are_ nscessary OvVer a wide range, going from
a fraction of a Newton, as in microbiology, up to millions of MNewtaons as in
the space field, mainly in tale-communications. Alsc, the quantiitles derived
from force reguire accurate values of g, such as in the case of pressure,
which in turn is involved in the establishtment of some fixed points of the
International Practical Temperature scale, Besides these are other guantities
like work, energy., power, specific gravity and so on, which depend on the
knowledge of absolute gravity.

TRAINING :

The foreign scientific personngl operating the absolute apparatus will trans-

fer all the technologlcal information to the interested scientists of the host coun-
tries, using lectures 1f requested.

TECHNICAL TONSIDERATIONS :

3.1,

Choice of Instrument

The Italian transportable absolute gravimeters belonging to the Insti-
tute of Metrology of the MNational Research Council is reported to he the
anly one of its kind now availablie in the world with an accuracy of a few
p-Gals. This is contained in the attached paper by Prof. C. Morelli (Italy]
and Mr. J.J. Levallois (Francel and confirmed by Prof. T.J. Kukkamaki
(Finland) the current President of the International Association of Geodesy
(I.A.G.). The Italian absolute gravity apparatus is reported tc have been
successfully used in Norway, Finland, Denmarik, Sweden, England, the Belgium,
France, Western Germany and Italy.

The Euro~African main gravity liine from Hammerfest (Norway) to Capetown
(Azania) covering the full range of gravity from North to South is being
used as a calibration line for standardization purposes to check scale and
linearity problems. According to resolution IIT-3{a) of the International
Association of Gecdesy at its 16th General Meeting in Grenable, France, 1975,
absolute gravity measurements with an accuracy of a few u-Gals with the
Italian transportable apparatus are recguired all over this line at approxima-
tely 250 milligals interval.

Since the European part of this line has besn completed in 1878, the
same Italian scientists with the promise of support of their government, have
proposad to make available the services of their instruments in Africa. The
arrangements for this will be worked out jointly by the Italian Scientists
and the Commission for Geodesy in Africa. Details of the cost sharing and
logistics are given later.
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3.2. Criteria For Cholce OFf Stations

Environmental Stability

The absolute gravity stations should guarantee the stability of the g

value for many decades, and the environmental conditions for the highest
performance of the instruments. Therefore they should be :

al

bl

c)

d)

placed in abservaturiss or other constructions in which (mass-) modifi-
cations are not expected ;

at least 50 km, away from the sea (tide effects), traffic and indus-
trial vibrations ;

in the underground on rock or isolated piers where tectonic stability
exists ;

in areas where undsrground water level variations are not expected
(compacted rocks).

GRAVITY MEASUREMENTS ;

With the Italian transportable absolute gravimeter.
4.1. Technical Facllities Required At Each Station :

i)

ii)

iid)

iv)

v}

A stable pillar {0,80m} in a climatized {air-conditioned} room (3m x 5m)

(temperature : 21 - 25 + 1°C; humidity 50 - 60 % 5%) ,

insulated from the structure and, if possible, at ground
level,

Pawer supply 220 V, 2 KW

Information about

al possibility as to availability of liguid air or nitrogen

b} availability of a mechaniecal and an electronic warkshop

c) temperature gradient during the day in the different seasons

d) possibilities of transportation from one station to another {by surs
face, by sea, by air)

Dimensions of van : (4,75 x 2,50 x 2,00)m length, height, width
Total weight of instrumentation : G600 kg.

Note : Soil testing through drilling may be required at locatiens to
confirm water table and sub-surface structural characteristics.

LOGISTICS AND FINANCIAL REQUIREMENTS :

Three Italian scilentists, and two scientists from the host country of the statior
will be required. Based on the experience in Europe, the field-work efforts will
require about two weeks to complete measurements at a station which shall have beer
praviously prepared as spscified. If the African countries are interested in the
proposed absolute gravity measurement project using the Italian portable absolute
gravimeter and are also willing to support the project in cash and/or kind, the
Italian government will contribute to the cost of the praoject, according tec Prof.
Antonio Marussi (former President of the IAG).

5.1. Financing :

The Italian contribution is not expected to be direct cash payment but

rather through funds to pay the salaries and zllowances of the prrticipating
Italian scientists and the free use of their eqguipment and van, and some
transportation costs, The main items of cosits are :
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al station location and preparation and facilities :

bl trsnsportation from stetion to station which may be by land, air
and/or sea :

c) accomodation and subsistence for all the scisntists and working per-
sonnel, local liabour, and loca2l transportation and

dl the absolute grevimeter, accessorties and its van.

Ttem {d) is to be fully borne by the Itslian government. fitem (a), (b)

and (¢} may be provided for by the government of the country where station
is located.

5.2. Propesed Stetions And Scheduling

All the representatives of the 13 African countries in attendance
have. in principe, and subject to the approval from their home governments
indicated their desire to have at least one station located in each of
their various countries.

The countrigs are fepublic of Benin, Central African Empire, Ethiopia,
Egypt, Ghana, Ivory Coast, Kenya, Liberila, Senegal, Madagascar, Uganda,
douden and Nigeria.

However, in view of the fact that the Italian scientists do not intend
to establish more than twenty {20) stations in the first instance, the sub
committee proposes the following stations

Cairc, Khartoum. Addis Ababa. Nairobi Dodoma, Lusaka, Masero (Lesotho),
Tananarive ., Nove Lisbon {Angolal, Kinshasa, Yaoundes, Njamina (former Ft.
Lamy in Chad), Kumasi, Ouagadougou, Dakar, Casablanca, Algiers, Tripoli, one
station in Ivory Cosst and two stations in Nigeria (possible sites are Zaria
and Nsukkal.

The scheduling of movement and routes will be worked out by the perma-
nent committes for this project.

8. RESOLUTION :

The Commission for Gecdesy in Africa should consider the adoption of a reso-
lution that every African nation should endeavour to establish an up-to-date
first order gravity network tied up to the absolute stations.




Use of the variography to appreciate the quality and homogensity

. (x4}
of sea gravity measurements vEH

(®) {+]

André GUILLAUME and Suzanne CORON

The data collected at the International Gravity Bursau are from various
sirveys and cruises. To obtain the best homogenity between the data of a re-
gion and on the whole world., it is necessary to make comparisons.

On land, it is relatively easy as gravity base stations,often well monu-
mentead,can be reoccupied and as the International Gravity Standard Network
{IGSN 71) is extending an all continents.

At sea, the probliem is more complex :

a) the cennexion at the harbour bases is often distant, not frequent, and the
recccupation of the same harbours by cruises which go through the Oceans and go
from the different continents or countries, is not easy.

b] on other hand, it is difficult to compare individual geophysical parameters
at sea because the crossing points of different = traverses are not defined
with accuracy because problems of navigation (improved recently by satellite
navigation). This comparison will become delicate and almost impossible in re-
gions where submarine topography is rugged :it will be necessary to study the
correlation between gravity anomalies and depths (S. Coron, 1973, p.I-43).

.fg examples, we give hereafter the discrepancy (c) between the gravity
anomaly values obtained at crossing 4raverses of previous cruises belonging
to differsent Geophysical Services. On 70 crossing-points :

c < 10 mGal for 24 points
10 < ¢ < 20 *o20 3
20 < ¢ < 35 "o22 "
35 < ¢ " 4 #

Also, to know the guality of gravity measurement series at sea and detect
the possible discrepancy between the differant series in a limited region, it
seems interesting to study the "regional variability® of data sets.

In the present Note, this "variasbility” is studied by two different methods :
the classical spectrum analysis and the structural analysis by "variography".
First, these 2 methods are brisfly described. Then simulations are made, showing
the interest. of the "variography” and some experimental examples are given.

(++]) This study was presented by S.CORON at a meeting of I.P.L,, Moscou, june 1978
{some abstracts) and by A. GUILLAUME, at Munich, september 1977 (4th European
Geophysical Society Meeting). Trans. Am. Geoph. Union, 58, n°g.

(°) Laboratoire de Tectonophysiqua
(+) Bureau Sravimétrique Internatisnal and Institut de Physigue du Globe
Université P. et M. Curis - 4. place Jussieu, 75230 PARIS Cedex 05.
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These methods arz described with details 1n the most of publicatlons dealing
with the processing of the signal and the regionalized variables {cf. for instance.
A. GUELLAUME, 1877).

Spectral Analysis

By computing the Fourier’s coefficients of the sum corresponding to the
series of measurement results, we obtain the energy spectrum {sguared amplitude)
for each freguency pressent in the freguency spectrum The spectrum can also be obtai-
ned from the auto-covariance function.

The increase of the spectrum in the zone of high freguencies (aliasing) is
dus to measurement errors and sventually to the presence of structurssof smaller siz:e
than twice the sampling interval (Shanncn's theorem). However, it remains diffi-
cult to estimate the energy value for the highest present frequencies because
the computation of Fourier's transformation of the datas function give often rise to
errors, principally in the highest frequencies ("side effect”). The "apodisation”
of data allows to minimize this effect but the proeessing is becoming not very
objective and the spectrum is modified. Further, in most cases in Cravity field,
the spectrum can he disturbed by the presence of regional trend (no stationarity).
Analogous problems appear in the computaticn of the aute-covariance function
(before computation of energy) mainly in the case of non-staticnarity.

Variography Method :

The philoscphy of Variography studies (analysis of varicgrams) joins the
philosophy of researches on the collocation made by geodesists (H.MORITZ 1873)
and the kriging by mining geologists (G. MATHERON, 1970). The method is fundamentaly
based on the theory of random functions : it takes into account the space distribu-
tion of the sampling points ; the analvzed variable is the g value observed in a
given point ar the frees =2ir gravity anomaly.

By computing the semi-variance of the increase of the variable, it is possi-
ble to draw the graph of the variations of this variance with respect to the dis-
tance. This graph is the semi-varicgram. but, in practice, it is called "the va-
riogram”. It is interesting tc remark that the variogram can aiways be obtained
whereas the auto-correlation or the auto-covariance cannot always be obtained, for
instance in the case where the variable is no-stationary (the trend being connected
to the regional anomaly of the gravity field).

The variogram is thersfore very useful for the study of the no-stationary serias
as well as for the series with no trend.

The fig. 4a shows 2 variogram computed for a stationary phenomenon and, in
this case, the rslation betwsen the variance K(0}, the auto-covariance K(h) and
the variogram y(h} is
y(h) = K(O)} = K(h)

h being the mean distance between a pecint and the neighbeuring points included in
a chosen distant interval:h increases step by step, for instance, in the follow-
ing experimental examples, one step will be 10 km.

it is to be noted that. in this case. the variogram tends to a limit. The autoco-
variance decreases regularly towards & very small value : for the distance h»a,
the points are no more interalated (on an averagel. In other terms, ths variogram
brings to the origin the structures of small size, whereas the energy spectrum
putts off these structures towards the infinity (in practice towards the highest
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sresent freguencies}. This correspondance between the Z graphs dis due to the rela-
tion of Fourier's transformation which conngct autocovariance and energy

+oo

S E{v)- expld, 2Zmvh]).dv

E

K3

KLY = 257 E(v).dv
whera E[(v) = snergy for the fraguence v,

The fig. Ib shows a varicgram nct bounded, with respect to the scale of the
study, relative to & no-stationary phenomenon @ the a priori variance is not defi-
nec¢ and the curve of variogram is parabolic near the origin. Furthermors, the dis-
continuity at the origin called "nugget effect” (M.E.} is due to fthe meesurement
errors, and eventually to the presence of structurssof smaller size than that which
can be entirely described by sampiing. So, the MN.E. of the variogsrem correspond
te the "folding” of the anergy spectrum.

STUDY ON MODELS

The interest of the veriocgraphy can be shown by simulation, in using ficti-
tious measurement sets. To obtain these sets, we have computed step by step the
value of a function y=Ff(x) (practically resulting from the connection of some
functions). The figure 2 shows the theorstical profile so computed. The variablie X
measured on a profile of about 100km, extends up to 200 units (namely the unit
is the mGall.

A linear trend 1is easily visible on this diagram : this phenomenon appears often
in the aobserved gravity field. This theocretical model has been sampied : 180
peints, regularly spacesd have been used to make up the basic deta for this study.

In table I {p. 1-25) are indicated
- the main statistical empirical paramsters concerning the variable y. computed
for the considersd sample :

y = arithmetical mean,

5y2 = yariance,
s= = root mean sguare srror

- the values of the last three points of the energy spectrum (L., L., L33
- the values of the variogram for each distance h from h=5km to h=65 ; >
- the value of nugget effect (E.P. = "effet de pépite”, for instance in mGal™l.

The numerical values relative to the 180 samples exiracted from the curve
(Fig. 2} are given in the column A,, of this Table : the corresponding varlogram
is drawn Fig. 3 (curve A,,) ; its curve is without nugget effect and is parabolic
with horizontal tangent =t the orizin (as it was seid above, there is a linear
trend}.

The curve A (fig.3a) is made from the same data but 20 mgal have been
added to the valuss of same points (18 points) regularly distributed on the
entire profile. The nugget effect (N.E.} is here obvious and the values of this
variocgram are greater than those of the ldeal curve A {see also, column A, ..
table 1). " 12

These differences are greater if the quantity added in some points (the
same 18 points above! is not constant, but changes between 10 and 50 mgal (curve
and column Aq b

On the aate vorresponding to the curves A,, to A,., other errors have been
added. These errors were randemly sampled in a normally distributed population,
with @ zerc mean (€=0) and variable standard deviations (s} ¢ s.= 10 (fig.3b)
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Aand s¢=20 {fig. 3c). The talkle 1 shows that the numerilcal values of the variogram
A, are greater than those of the variogram A12 : those of Aﬁ, ora greatzr than

thdse of A22 and so0 on... Also., greatar is s. grester is the ﬁu:get affact.

It can be noted that the addition of & constant to the value of all the |
points do not change the variogram (as it is bhased an the increase of the varia-

ble) : the variczram AB@ is tha semz as the varilopram A 31°
Besides, it is also remarked that the expleoitation of the spectrum volues
weuld bhe very difficult because there are generalliy diserdered oscillaticns at
]

the end of the spectrum (points Lg to Lg of the Table I] - however the data have
been apcdized.

EXPERIMENTAL TESTS

1) The first example, very simple. given figurs 4 was chosen as a test, a quick
grawing having revealed & big difference betweesn the anomalies near crossing
traverses.

This axample concernss two cruisssE and P raspectively with 27 points (E) and
42{P). The N.E. for the wraum P is relatively high (about 20 mBal™) and it is
still nigher {about 50 mGal<} if all the stations of groups P and € (88 points)
are considered. There is a syatematlc difference of 15 tao 30 mGal between the 2
mansurement sets (case similar to A, and A, of Table 1 and figure 33} due pro-
bably to the omission of observation correction for the group P. If the results
of cruise P are diming .shed of 10 or 20 mGsl, the N.E. becomes smaller. Therefore,
in the considered region. 2 better homogeneity between the 2 cruilsss will be
obtained in adding a mean correction of about -15 mBal tc the P results.

Z) The figure 5 give the variocgrams made for a group of BY98 observations distri-
buted on the whole censidered area, 1.e. in the rezion situated to the East of
Island ; the most points make up & dense net (A) well.resular: thé others points of
the group € (59 poirits) ars along tracks drawn on the figurs .

The variogram shows a N.E. very small for the group E: on the contrary, a big
value (about 40 mGalZ) for the proup A, (839 points) and For the beth proups A+E
(698 points). The cause was thereferz looked for inm the results of the group A

and a mistake was found : for 12 points, the anomaly valuas have beer not computed
and considered as zero value whereas the mean anomaly value of this region is

46 mBal. The new varicgram [AZ = B27 points} computad after cmitfing thasse 12
points shows a negligible N.E.

In this case, the study of variograms has easily revealed errors cocncerning
only 12 points among 639 (sbout 2% of results) then has shown the good homogeneity
of results. Attention is tc be paid on this small percent of errors which could
not be detected by the computation of the dispersicn of results around the mean
value. The empirical parameters are in each case

For the B38 points For the 827 noints (838-12)
v = 45,44 y = 48,31
4 2
s = 215,25 s = 173,02
¥ v
s = 14,87 s = 13,38
Yy ¥
§— = 0.58 S = 0,53
kY ¥

Evidently, the few errors not detected would not have changed sensibly the
mean anomaly valus but could have produce fictitious structures in the drawine of
gravity isanomals.
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3} The variograms of the figure 6 are relating to different tracks near aach other,
approximately in the same direction. Tracks P, and P, have been made by the same
observer group at different time. The study mé variaonrams has given the following
results -

The N.E. computed respectively for sach Group-are smaell © 15 to 20 mGal® For
the profiles Pas P. and PA; ;25 mGals fof the profils U, The observations of each
service are therefore intrifsecally homogenous. On the contrary. the N.E. is zreat
if two different Groups are poth considered. For instance the set constitusd by U
and Py shows a M.E. of about 120 mGall. It is so deduced that the results of these
cruises are nol homogencus in this aree (Lnstrumental corrections omitted) or de
not represent the same sravity field due to the presence of different tectonic
structures under the prafiles. though they ars near aach other.

To try to determine the most probable cause, wa have usad also the data of a
4th profile made by an ancther Group (F) crassing the previous ones (P and U} betwesn
45930 and 46° (not indicated on the figured, The N.E. is very small and reveals no
systematic difference between the 3 Grecups P,U and F.

Besides, the N.E. guickly decreases if a constant of 10,20 or 30 mGel is added
to the results of U ( see Fig.6. Total with U+20) or taken off the results of P.
It tan be concludedthat the discrepancy is local. In fact, the variograms of the
figure 6 show & marked geometiic anisciropy : the variogram for U stretchas to be
parabolic ; thes others show a step.

CONCLUSION

"Varicgraphy” can detect the presence of errcors through data series, by ths
behaviour of the nusgget effect even if errors in a small number.

It can permit to appreciate the quality of data sets and to study their homoge-
neity. However , the profiles must be near each other and concern a tectonically
non complex area. Obvicusly, the sampling must be exhasustive with respect to the
size of the structures.S0,the variography is not an universal method.

iy the selection of dota, it is sometimes possible to know if the discrapancy
between 2 or 3 profiiss affect the results of a whole cruise or if there is only a
lotal discrepancy (instrumental errors or tectonic features).

If the gravity data are nurercus and relstively well distributed. the variograms
can be established for privilegiated directions. In this cese. the study of the nuggst
effect can help to separate the discrepancy due to the dats errors or to the different
microstructures.

It is to be noted that it remains difficult toe have many various cruisss in a
limited area at sea (about 4x1°), but now, the gravity surveys becomz mors numerous
and in the future, the variography will be frequently used. Furthermore, this method
is guick, and not expensive in respect to the represemtation of gravity results by
drawning of isenomals with a digital plotter.
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LISTE COMPLEMENTAIRE des CARTES d' ANOMALISS de BOUGUER

AFrigue svovras sauws
Afars-I1ssas c.vadeaa
Algerie coavesus y

Alpes Centro- Drlent.
AmErigue sviserasoa .

regions Antarctiques

Antilles (Petitesl....

Arablie Séoudite ....
Argentine ° ....eean
Asie ,.uvsnsnns rasea
Atlantigque (Iles)...
Atlantigue {Océan)..
Australie ..c.veanns

Autriche sivnsvan aaa

Bismarck (Archipell.
Bonin (Ile)...cuivens
Botswana .varensnsss
Brésil covinsrancsns

Canada .,.sscvavones
Caraibes {(Merl......
Chili ...vnue cesraea
Colombie seiaesracue
Comores (Iles)......
Corall (Merl).....:-.
Costa Riea®.,........
Danemark aueas saaans
Déception (Ile).....

Ellice (Il2) ...vuus
Equateur ...cernvss-
Espagng «.... rrneaaw
Etats-Unis savesnosre
Ethiopie cveveans P
EUTOPE svessssecasvs

Fiji (Ile) ...... v
France cecusansernes .

Gibraltar ccuesnans .
Gilbert (Ilel...
rande-Bretagne ....
Guam (I1le} +veceanans
Guatemala °

--------

CLASSEMENT ALPHABETIQUE

Hawal [Archipel],...
Honduras”® sm
-Irdien{Iles ocean)

Indien (Océanl......
Ttalie ° c.vesiannns
Iran vv.aa hecam e

Johnston {Iles)...
Jordanie .eevasaenas

La Jamalque saeess s
La REUNIoN saweaasss
Libéria +soavenrenvsne

Madagascar ceesscans
Malawl .viavvsavas vaaa
Marshall (Ilel..... .
Maurice (Iie).u.-.. -

Mer Daltigue .......
"  Méditerranés
" NOITE sacesansns
" ROUZE +vassrees ‘s

Mexigue (CGolfel.....
Mozambigque +.scceens

Nouvelle Calédonie .
" Guinée
" Zélande ...
Nouvelles Hébrides..
OCanie vonsnsasasaas
Cuganda «vveansasns
PAraguaY . v v v v e e
Pacifique {Iles)....
Pacifigue {(Ucéanl...

Panamd Jiacaaes saaen
Papouasie [Golfe}

PErou © cenusens va
rggions Polaires ...
Portugal ....... .
Rhod8Sie seaveasases

“Région incluse dans une carte plus générale.

5it
55

53
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ST NRVE= T [o) o 1o
Solomon (Ile)...esnese., DE
SUBOE vvavenransasenaaas 47
SULBSE © vovvenesnonaons U247
SYTIB © Liivevvnnnvnnnn. 4
Swaziland ...iieeeeevas. 27

TAAE i et i i sene s 53
Tanzanie® . i orevenronnsne I0
TUPGUIE wvrveannnnranan. 4

Union Sud Afrique ...... 27
UPUEUBY © vavenrrernnnes IO

Yougoslavie ,........... 47

ZAMBLE v srrnsarennnanns 20

L=
Région incluse dans une carte plus généralse.
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LISTE COMPLEMENTAIRE
des CARTES d'ANOMALIES de BOUGUER

parvenues au B.G.I. depuls novembre 1873

Dans le Bulletin d’'Information N°® 33, novembre 1973, le 5.G.I. avait
publié la liste des cartes d'anomalies de Bouguer indéx&es dans sa cartothégque.
Les différents Services géophysigues et géodésicques ont poursuivi leurs envois
de publications et de cartes, et il a é%té possib le de dresser uhe liste
complémentaire.

Cette liste complémentaire comprend toutes les cartes de Bouguer
indexées entre octobre 1973 et octobre 1877 et comme précédemment, les cartes
de détail et de prospectior n’ont pas été citées (voir Bull. Inf. N° 33, p. 1-8)

Classification

I - Cartes Mondiales qui s'étendent sur plusieurs continents et océans.

IT - Cartes par Continent : dans chaque continent, les pays sont classés par
ordre alphabétique. Les cartes qui s'étendent sur plusieurs pays sont
citées au début de le rub rigue (cartes générales).

ITI - Cartes Marines, y compris les certes des iles éloignées des cfites.
Les iles proches des continents ont été indexées dans la rubrigue IIT.
e méme, les mesures en mer au-dessus de plateformes continentalss ont
été classées avec les pays les plus proches {(rubrique IT)

Présentation

Pour chague carte indexée, on a indiqué :
= un numéro de référence, spécial au B.G.I., par exemple : Md. 113, B.475,

- le titre dg le carte, avec les références bibliographiques de la
publication correspondante,

- les caractéristigues de cette carts
S = échelle
E = éguidistance des isanomales
et les limites de la feuille, suivant les parallgles et les méridiens.
On notera que ces limites sont tré&s approximatives puisqu'elles correspondent
aux coordonnées des coins de la feuille et non pas aux limites souvent ir-
réguliéres des surfaces prospectées.

Les erreurs et omissions sont inévitables ; les compléments et
inexactitudes gque vous voudrez bien signaler au B.G.I. seront mentionnés
ultérisurement dans le Bulletin d'Information,




- T -

Cartes Mondiales

Aucung..felivelle carte.

...II_

Cartes par Continent

AFRIQUE
Cartes Générales Afrique ...34 , 35

Afars et Issas ....zv.v....35

Algérie . ivveivnvnnnn. 15

Bobswana .....ciiviersniaas 35

Egypte® ...... i %3 { B.1140)
Ethiopie,............. B 15]
Bhana.......... e 36

Kenva. ... oieeeenn.. e 36, 35 (Kénya 5)
Liberia ............. R o)
Madagascar, ................36
Malawl,.,....covevnuns Y
Mozambique °...... e 37

Ouganda °,..... e, 35
Rhodesie,, . .............u... 37
Swazdland ..., ... 57
Tanzanie® . ,......... ... ... A5

Un. Sud Afrique °,.,.....,..37

Zambie, ... ..., 37

o]
= Réglon incluss dans une carte plus générale.

i - l
! Cartes Générales AFRIQUE E

"Cartes graviméirigues” - Ministére de Géologie de 1'URSS, Inst.
Rech. Sci., Méthodes Géophys., VNII Ceophys., NILZ Géol. étrangére.
Sous 1a responsabilité de N.B.SAJINA

S = 1/5,000.000

E = 10 et 40 mGal

1]

B.1133.--. Afrique, 1975.
Deux séries de 5 feuilles ; une premidre série avec les anomalies
de Bouguer sur terre et sur mer ; une seconde série avec les ancmalies

-

de Bouguer sur terre et les anomalies & 1'air libre en mer :

feuille 1 0° - 38°N ; 18°W - 18°E.G.
feuille 2 0° - 36°N ; 18°E - 58°W.G.
feuills 3 : 36°S- 0° ; 1B°W - 18°E.G.
feuille 4 36°S - 0° ; 18°E - 5B8°E.G.
feuille 5 : schémss et texte explicatif.




]

- 25,

Afrigue 2 - "A Bouguer gravity ancmely map of Africa” - R.L. SLETTENE & all.
DMAAC Tech. Paper n°73-3, Dept Def., St-lLouils, 1873.

S = 1/20.000.000 on  aon . onow o - ceer o
c - 40 meal 39°N - 35°S ; 20°W.G. - S5°E.C.

Mean Bouguer anomaly map.

Kenya 5 ~ "The structure of the lithosphsre beneath the eastern rift,
East Africa, deduced from gravity studies” - (Uganda, Kenya.
Tanzania) J.D. FAIRHEAD, Tectonophys. 30, p.Z89, 1376.

S = 1/4.500.000 o _ aon . Amo_ ape

E 100 g.u. 5°S 1°N 3 33 38°E.G.

Voir aussi : Tectonophys. 15, p.131, 1872, (Afr.Centr.0. 8)
concernant la méme région.

: B.1146, cof.p.I1-37 (Rhodésie, Un.Sud Afr.. Mozambilgue,
, Botswana, Zambie).
*p.11% of "Afar between continental and oceanic riftirg
Inter-Un, Com.Geod.Sc.Rep.n°l6, Stuttgart 1976,

i

r |
§ AFARS et ISSAS (République de Djibouti)

B.1075 - "T.F.A.I. Bouguer map” - prepared by Univ. Paris VI, Labo.
Tectonophys. @ A. BALAN & A, LEBRAS - Univ. Hamburg., Inst. Geophys
J. MAKRIS & J. ZIMMERMANN, 1873.

S = 1/200.000 11°- 12°40'N ; 41°30°'- 43°307E.G.
E = 5 mGal
r !
. ALGERIE |
L |
Alg.12 - "Mesures gravimétriguss dans le Tanezrouft Oriental {(Algériel}” -

J. RECHENMANN, ORSTOM, Bondy, France - Centre de Recherches
zones arides. Sér. Géal. n®17, CNRS, 1873.

S = 1/500.000 onny . oco oo
c .5 Gt 22°30'- 25°N ; 0°-4°E.G.

ion

: |
| soTsuans |

l

Un.5ud Afr.5-"The naticnal gravity survey of Botswana”, 1972-73" -
C.V. REEVES & D.G. HUTCHINS, Geol. Survey Dept, Bull. n®5,
Lobatse, 18786,
S = 1/1.000.000 Northern part : 22°- 18°S ; 20°- 28°E.G.
E = 100 g.u. Southern part ¢ 27°- 22°% ; 20°- 28°E.G.

1]



ETHIOPIE |

Ethin.10 -~ "Gravity field and crustel structure of north Ethiopia™ -
J. MAKRIS, M. MENZEL, J. ZIMMERMANN & P, GOUIN, Inter-Unicn
Com. Geodynamics, Sc. Rep. n®14, Proc. Int. Symp. Afar Region
and related Rift Problems, Bad Bergzebern, 1874 - Stuttgart, 1975

S = 1/5.000.000 o_ ony . o o
E =5, 10, 20, 25 mBal g 18°N ; 36 44°E .G,
GHANA !
Ghana 2 - "Gravity mapping and interpretaticon in Ghana”™ - D.A. HASTINGS,

Ghana Geol, Supv. Tekaradi, £0% Transz. Am, Geophys. Un., v.58,
n°s, 1977.

S = 1/6.000.000 env. 5 ° o o

£ = 10 mGal 5%- 11°N ; 3°W.G.- 1°E.G.

Lttr.4967 - "A Bouguer gravity map was prepered by M.A KHAN, University of
Leicester, Dept, Geology, May 1977 (not received at the BGI)

Kenya - "Some gravity results from the Northern Gregory Rift" - C.J.SWAIN,
p.122 in "Afar between continental and oceanic rifting" - Inter-U.
com.Ceod.Sc.Rep. n® 16, Stuttgart 1976.

S = 1/4 00C 0Q0 @ o o =0cT M
F - 10 mial 0 5°N ; 34° 33°E.G.
{ LIBERIA !

i
L

- "Geophysical surveys of Liberia with tectonic and geological
interpretations’ - J.3.ZEHRENDT & C.S. WOTORSON, U.S. Geol. Surv.,
prof. Paper 810, 1974. {not received at the BGI)

MADAGASCAR et autres Iles

B.1141,., - "Mesures gravimétriques A& Madagascar et autres fles du sud ocuest

de 1'0cdan Indien : Comores, Maurice, Réunion" - J.RECHENMANN,
ORSTOM, France, & paraitre.

Troig feuilles : nord, centre, sud.

S l/l Q00 000 o o . o a .

- 16 mCal 25° - 11°8, ; U%° -~ 51°E.G.
"Madagascar' gravimétrie, anomalies de Rouguer, d = 2,67.
(carte en couleur).

S = 1/2 000 000

E 10 mGal

fl

il

mémes coordonnées
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i
| mALAWI

Afr.C.0r.7 - "Gravity survey of Malawl :; figldwork and processing” -
E.M. ANDREW, Rep. Inst. Geol., Sc, n°74/15, London. 1874.

S = 4/1.000.000 o aommre . anoans . ano
=& mgal 17°- 9°20"S ; 32°40°'- 38°E.G.

| RHODESIE |
;

B.1146 - "First provisional 1/1.000.000 Bouguer gravity map of Rhodesia”
(Rhodesia., South Africa, Mozambique, Zambial- prepared by DMAAC,
St-Louis AFS, Miss., F. PODMORE, Dept. Phys., Selisbury, 1975.

S = 1/1.000.000 o_ oa ., o o
E = 5 mGal 22°- 16%S ; 25%~ 33%E.G.

. SWAZILAND

b

- "Gravity anomalies in Swaziland” - A.J. BURLEY, R.B. EVANS,

GILLINGHAN, M. JENNIFER & D, MASSQN -SMITH, Swaziland Gepl. Surv.
& Mines Dept , Bull. n®°7, 1

List of 2248 stations with Bougueg anomalies
27°-25"205 31°- 32°30'E.G.

ZAMBIE

Zambie 1 -~ "Reconnaissance gravity survey of Zambia"” -~ 0, MAZAC, Geol.
Surv. Dept., Tech. Rep. n®78, Lusaka, 1874.

S = 1/500.000 o comms o mno
E = & mGal 18°- 8°30'S ; 22°- 34°E.G.




AMERIQUE

Cartes (énérales Amérigue du Neord et Centrale 38

CaNAtE voavneaanens 39,40
Costa-Rica ..vuew.. 32
Etats-Unis ........ 4T

Golfe du Mexigque .. 38
Guatemala ® ..uve.. 30
Honduras © ,,.....30
Panama ° ..,i.auea. 38
Salvador © ........38

Cartes Générales Amérigue du Sud 38

Argentine ° .si.. 38
SER=FS O R 1
Chiii I
Colombie svesives 41
Equateur ° ...... 4T
Pérou ° cuneecnes 4T
Uruguay © seveasa. 4T
Peraguay ......... 47

o

= Réglon incluse dans une carte plus générale.

i
Cartes Générales AMERIQUE odu NORD et CENTRALE :

Childi 3 -

Md.228 -

Gecl.Re. -

"Andes Septentrionales y América Central - Anomalias simples
de Bouguer” - {Guatemala, Honduras, El Salvador, Costa Rica,
Panama, Colombial) in pub. n°167, Univ.Chile, Dept. Geof.
Santiago de Chile, 1874.
S 1/7.500.000
E 50 mBal

[ 1]

0%~ 16°N ; 92°- 85°W.G.

*Simple Bouguer gravity anomaly map of the Gulf of Mexico and
adjacent land areas"” - H.L. KRIVOY, H.C. EPPERT Jr & T.E. PYLE,
Dept. Int., United States Geol. Surv., Branch of Distribution :
Arlington VA 22202, 1876.

S = 1/2,500.000 o o o °

E = 10 ~ 50 mBal 17°- 32°N ; -100°- 78°W.G.
"The ocean Pasins and margins”, vol.3, The Gulf of Mexica and
the Caribbean, Plenum press, New York & Londcon, New York, 1975.
fig.H, p.74 : map of the Gulf of Mexico adapted from H,L,KRIVOY.

3 1/7 500 000

E = 20 mGal 18°~ 31°N ; 99°~ BO°W.G.

il




CANADA

B.B865 -~ "Bougusr anomaly map of Caneda. Gravlity mep series 7417 -
Dept., Energy Mines & Resources, Gravity Division, Earth Physics
Branch, 1874.

S = 1/5.000.000 o _ 5 o_ o
E = 10 mGail 40 84°N ; 138 54°W.G.
Can.120 - "Gravity measurements in British Columbia”.- R.A. STACEY,
J.B. BOYD, L.E. STEPHENS & W.E.F. BURKE, Gttawa, 1973.
152. Kootenay River 48°- 52°N ; 120°- 412°W,.G.
153, Fraser River 48°~ 52°N ; 130°~ 120°W.G.
154, Parsnip River 52°- 5B°N ; 128°- 120°W.G.
155. Skeena River 51°- 58°N ; 13B°- 128°W.G.
5 = 1/4.000.000
E = 10 mBGal
Can.121 ~ "Crustal structure of Queen Elisabeth Islands and Polar

Continental Margin, Canada” - L.W. SOBCZAK & J.R. WEBER,
AAPG, Memoir 18, Arctic Geol., 1974.

S 1/75.000.000 o on 5 _ano
E = 20 mBal 74°%- 817N 5 132°-B4%W.G.

Can.122 - "The gravity field of Northeastern Eilesmere Island, part of
Narthern Greenland and Lincoln Sea”.- L..W. SOBCZAK & L.E. STEPHEN
Ottawa, 1974.

114. Lincoln Sea 80°- B4°N ; 80°- 50°W.C.
S = 1/500.000
E = 5 mBGal
Can.141 ~ "The correlation of gravity and geclogy in Southeastern Quebec

and Southern Labrador” - M.D. THOMAS, Ottawa, 1974.
B4. Mingan - Cape Whittle 50°~ 52°N ; 84°- £0°W.G.
B5. Clarke City - Mingan  50°- 52°N ; 68°- B4°W.G.
568. Northwest River 52°- 54°N ; B4°- BD°W.G.
B87. Ashuanipi 52°- 54°N : B8%- B4°W.G.
96. Battle Harb.Crrtwright 52°- 54°N ; B0°- 55°1.G.
97. Hamilton - Hopedale 54°- 5B°N ; B2~ 58°W.G,

98. Naskampi 54°~ 56°N ; B4°=- 80°W,G.
S = 1/500.000
E = 5 mGal
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Can.142 - "Gravity measursments in southern district of Keewatin and
southeastern district of Mackenzie" - R.A. GIBB & O.W. HALLIDAY,
Dttawa, 1874,
424, Fort Smith - Nonacho B0°-~ B2°N : 112°~ 108°W.G.

125. Wholdala Lake BO°~ B82°N ; 108°~- 104°W.G.
128, Kazan River B0°- B62°N ; 104°- 100°W.G.
127. Nueltin Lake B0°~ 62°N ; 100° - 9B°W.G.
128. Eskimo Point 60°- 62°N : 986° - 92°W.G.
129. Chesterfield Inlet B2°~ B4°N ; 896° - 88°W.G.
130. Oubawnt Lake B2°- B4°N ; 104° - 89B°W.G.
131. Aberdeen Lake B4°- SB°N ; 104° - 9B6°W.G.
$ = 41/500.000

E = 5 mbBal

Can.443 -~ "Resulis of underwater and surface regional gravity surveys off

the coast of Labrador, 1972" - H.D. VALLIANT, R.F. MACNAH,
L.E. STEPHENS, S.T. GRANT & R.V. COOPER, Uttawa, 1974.
156. Hamilton Inlet

S = 1/1.000,000 o mpoans o a0
E = 10 mGal 52 56%30'N ; 61 47°W.6,
Can.145 - "Gravity measurements in northern district of Keewatin and parts

of district of Mackenzie and district of fFranklin, N.W.T. with
maps 139-148” - R.A. GIBB & D.W. HALLIDAY, Grav. Map Ser. 138-148
DLtawa, 1975,

139. B2°- 64°N ; 88°- BO°W.G5. 144. B8B°- B8°N ; 88°- 80°W.G.

140. B4°- 6B°N ; 88°~ 80°W.G. 145. B8°~ 70°N ; BB°- BO°W.G.

141. 64°- BB6°N ; 986°- BB°W.G. 146. 88°- 70°N ; 88°- 9B°W.G.

142, 86°- 6B8°N ;104°- 96°W.G. 147. 68°~ 70°N ; 104°-885°W.G.

143, BB®- B88°N ; 86°- BO°W.G. 148. 70°- 72°N ; 95°- B8°W.G.

5 = 4/500.000
E = 5 mGal

Can.144 ~ "The gravity field of the Central Labrador Trough, Northern Quebst
with map” - P. KEAREY & D.W. HALLIDAY, Ottawa, 1876.

162. Lac Nachicapan - oamt_ coon . o_ ®
Central Labrador Trough 557301~ 57°N & 707~ BE7W.G.

1/500.000
5 mGal

w
1

- mesures cdtidres du Canade : cf pJI-5lfan.lq
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ETATS-UNIS

E.U.28 -~ "Regional geophysical investigaticns in the Central Colorado
Plateau” - J.E. CASE & H.R. JOESTING, Geol. Survey, Professional
Paper 736, Washington, 1872.
S = 1/250.000 36°307~ 38°15°N ; 111°~ 108°15'W.G,
E = Z mBal
nate : 300 mBal have been added toc the Bouguer anomaly at each
station to make all values positive.

i

82,1032 -~ "Bouguer gravity anomaly map of Arizona” - R.E. WEST & J.5. SUMNER,
Lab. Geophys., Dept. Geosc., Univ. Arizona, Tueson, 1873.

S = 4/‘3-880»000 o o o_ °
E = 5§ mGal 31 37°N ; M5 108°W.G.

E.U. ~ "Gravity investigaticn in the southsastern Mojave Desert, Californi
Y. ROSTEIN, J. COMBS & S. BIEHLER, Geol. Soc. Am. Bull., v.87(7),
p.8387, Boc,.50704, Boulder, Co., 197B.

S = 1/700.000 env. 33°287- 34°N ; 115°327 - 114°30'W.G.
£ = 2 mGal
E.U, - "Gravity and magnetic investigation, eastern shore area, Virginia”

H.A. SABER, CGeol. Soc. Am. Bull. 84(6}, p.2120, Boulder, Co., 1873.

S = 1/650.000 env. o o 6 oo
F. T . - [
E = 2 mBal 37°10 38°10'N ; 76%-75%157E.G.
[rressem o e e v - - - ——
| Cartes Générales AMERIQUE du SUD |
Amer.1 - "A Bouguer gravity anomaly map of South America" - G.lL. BREVILLE,

C.W, BIERLE, J.R. SANDERS, J.T. V0OSS. L.E. WILCOX, DMAAC Tech. Paps
n®73-2, St-lLouis, 1873,
Mean Bouguer ancmaly map.

5 = 1/20.000.000
E = 20 mBal
thili 3 - "Carta gravimeirica de America del Sur” - M.S. DRAGIEEVIE, Univ.

Chile, Dept. Geof., Pub. n°167, Santiago de Chile, 1974.
{Argentine, Chile, Uruguay, Brasil, Ecuador, Columbia, Perou)

S = 1/15.000.000 oe _ non . amo. amo
E = 50 mBal 48°S - 8°N ; 80°- 36°W.G.




I - k2,

BRESTL
Brésil 12 -~ “Levantamento graviméirico do Municipio de Curitiba” - C. GEMAEL,
A. DOUBEK, Boll. Univ. Fed. Parana, Geod. n°17, Curitiba, Parana.
1975.
§ = 1/60.000 25°38'- 25°21'S ; 48°23'-~ 48°11'W.G.
E =1 mGal

Voir aussi Chili 3 plus haut.

CHILI

e et

Voir fig.8, pub. Chili 3 citée plus haut :

- Anomalia gravimétrica de Valparaiso

S = 1/3.000.000 o_ o . o o
E = 5 mGal 34°- 32°5 ; 72°- 70°MW.G.
- Anomalia gravimétrica de le Costa de Chile
S = 1/3.000.000 o, oa . o o
E = 5 mGal 42%- 40°3 ; 74%- 72°W.G.
3
COLOMBIE |

Volr fig. 5, pub. Chili 3 citée plus haut

- Uccidente de Colombia, Anomalia s de Bouguer

S = 1/5.000.000 env. o_ poanth . o_ s
E = 20 mGal 3 8¥30'N ; /8 74°4.G,
Col. 5 -~ "Regional gravity anomalies and central struciure in Narthern

Colombia, Santa Marta, Guajira areas”™ - J.E. CASE & W.D. MACDONALD
Geol. Soc. Am. Bull. v.84(8]), p.2911, Boulder, Co., 1973.

S = 1/2.500.000 o_ Cacin . 6_ w40
£ =5 and 25 mGal 10 12°45'N ; 75%- 71%W.G.
Col. 4 -~ "Trans-Andean Geophysical profile, Southern Colombia® - J.E. CASE;

J. BARNES, G. PARIS, H. GONZALEZ & A. VINA, Geol. Soc. Am.
Bull. v.B4(8), fig. 3, Boulder, Co., 1973.

i ;/;égio.auo 0°- 2°N ; 79°10°- 76°30'W.G.
PARAGUAY
E.U.OO%761 - "oravity survey of Paraguay" - Inter American Geodetic survey

Apr.-Jun.1971. (not received at the IGB.)




I - 43,

ASIE

Cartes Générales Asie ...,. 43

Arable S€oudite .., +iua...4%

Iran ... ... Cee e A3
IPrAK vrrenemncstnnumin. ... 43
Jordanie ° ......u..... Lo 38 (B1133)
SYTIE ° wuvunnnnnn.in. ... 58 (B,1133)

TUrguie seseevanen,n ov.. Bl

o

Région incluse dans une carte plus générale.

8.1140

B.1079

E.U,0 4982
s

B.433

Carte Générals ASIE

- "Bouguer anomaly, assumed crustal density 2,67 GM/CC® - Dept.
Geod. & Geophys., Cambridge U.K.. communicated by J.M. WOODSIDE,
1876, (Eastern Mediterranean, Turkey, Black Sea, Northern Egypt].
Published in Md.228page 34

ARABIE SEOUDITE g

~- "Bouguer anomaly map, Kingdom of Saudi Arabiz"- V.J. FLANIGAN 2
M.N. AKHRAS, Ministry of Petroleum & Mineral Resources. Directorate
General of Mineral Rescurces, 1972.

S =1/4.000.000 o ano o o
E = 10 mBal 12°- 32°N ; 36°- B0°E.G.

-"Final Report Iran regional gravity report n®lo4" - DMATC
and N .C.0., DMATC 1960 1975. (Not yet received at the IGB.)

- "Iraq, anomalies de Bouguer"” - carte de prospection, Auteuil, Franc
1869.
S = 4/1.000.000

0_ ) . o o
= - 4 oAl 24°- 36°N ; 40°- 48°E.G.




T - bk,

JORDANIE |
Voir B.1133, p.1 - 5&,
S —
: SYRIE |
Voir B.1133; p.1I - 34,
| TRQUIE |
Turg.4 - "Bravity anomalies of the Eastern Mediterranean” - H.F. 5ZEL§I

Buyll. Min. Res. Expl., Inst. Turkey, n°80, Ankara, 1873.

s = 1/14.000,000 o niommrn . oreans_ ano
- 20 meel 36°- 41°30°N ; 25°30'- 40°E.G.

Mg 229 - "Regilonal vertical tectonics in the eastern Mediterranean' -
J.M.WO0ODSIDE, Geophys J. astr.3Scc., 47, p.501, Dorking, U.K.,1976.
S = 1/7 ‘J-E“C!) OOO o ‘)_u#o-” . o A
F = 20 mial BO°-L4°HN ¢ 277 -377E.G.

F EUROCPE

|

Certes Mnérales FEurope BLI

Autriche® ........45.0 Alpes 9,
DanEmMark crrcecess 45

EiT€ cuveavnnveaasih

ESPagne .. vuaeasaa 48 &2 Esp.ibh
Franme ...cvrveas B
Grande-Bretagne ..146

Italie © ....ov.... 26 45 (Alpes 9)
Portugal ® c.cvascese 44 (Esp. 1h)
SUBHE snwssarssnacdy

SULSSE ° vueeen-rasennL5{Alpes 8)
YOUROS1avie .....:47

[}
Région incluse dans une carte plus générale.

Cartes Générales EURCPE

Esp.ih - "Memoria gravimetrica espaficla” (Portugal - Espafa) - C.G.I. Parics
2-6 Sept. 74, Inst. Geogr. Lat., Madrid, 1974.
.Moja provisional n®1

§ = 1/1.000.000 40°- 43°30°N ; 9°30'- 2°30'W.G.

E = 5 mbal

.Hoja provisional n®1

s = 4/500.000 Oy oacin . ®aMI_ £0an:?

E = 5 mGal 41°30 43°35'N ; 9°30 59307 W.G.




Alpes 9

Dan.21

Dan.

8.1078

Irl.23

- "Nouvelles mesures de pesanteur dans les Alpes Centro-Orientalss.

Conséquences géologicues” (Autriche, Italie, Sulsse) - Note
A. GUTLLAUME, C.R. Acad. Sci., Série D.2533, Paris, 1874,

s = 1/1.800.000 4B°- 47°2B'N 3 9°15'~ 129 5'E.G.
E 5 mGal

LI

| DANEMARK |

"Gravity measurements in Central Jylland” - S. SAXOV, Geod. Inst.
Skrifter 3, Raekke Bind XLIIL, Mémoires Inst. Géod. Danemark.
3eme série, t.42, Copenhague, 1976.

12 cartes d’'anomalies de Bouguer

S = 1/100.000 55°23'~ 55°05'N ; 8°03'- 10°507E.G.
E = 1 mGal

L]

"Surface-ship gravity measurements in danish waters 1970—1975" -
0.8. ANDERSEN & K. ENGSAGER, Mémoires Inst. Geod. Danemark, 3éme
série, t.43, Copenhague, 1977.

S = 1/900.000 o o o 4o
c -t Gal 54°- 59°N ; 3°-16°E.G.

HE ]

EIRE ;

"Gravity anomaly map of Ireland” - Dublin Inst. Adv. Stud., 1975.

S 1/750,000 oamt eanIN . o_ go
- 5 mGal 51°30 55°30°'N ; 10°- B°W.G.

()

it

"A geophysical interpretation of the structural development of the
Kingscourt Graben" - D.G.G. YOUNG, Dublin Inst. Adv. Stud., Proc.
Roy. Irish Acad., v.7B, sect.B, n®°3, p.46, Dublin, 1878.

3 1/500.000
E

= 1 mBal 53°20°~ 54°10'N ; 7°32’- 6°10'W.G.

fm e e
i ESPAGNE “}

Voir pub. Esp.1h citée p. 7.y

B.1081

~ "A pravity study of the Serrania de la Ronda, Provencia Malaga,
Espafa” - J.D. ROBERTSON, Geol. Eng. Rep. 70-1, Princeton Univ.,

1870.
S = 1/500.000

o o " o [ I =} '
E = 10 mGal 36 37°10°'N ; B8%30'- 2730'W.G.




FRANCE

BRGM - Voir tablesu d'assemblage des cartes au 1/80.000 (p.I.77, Bull.
Inf. BGI N° 33) et remplacer la partie sud-est par l'assemblage
gi-desscus dommant les n° des cartes pq;gEE.QEpuis 1975,

S = 1/80.000 o 198
E = 4 mGal 209 . 210 |
- jeerl dee [eemy
51 gr. SELCN
L1GH; . ;_2ks | 247 248 |
partie centre i25§:;~w““ - T
CERALE Foge !
France 55 - "Contribution de la gravimétrie & 1'étude de la Bretagne et du

plateau continental adjacent” - J.C. SIBUET, Contr. n®84, Dept.

Sc. C0OB, Brest, 1872,
S 1/10.000.000
E = 10 mBal

Anomalies de Bouguer sur terre, anomalies & l’alr libre en mer.

46°- 51°N ; 10°- D°W.G.

France 57 - "lLa carte gravimétrique de la France & 1'échelle de 1/1.00C.000" -
R. BOLLO, A. GERARD, C. WEBER, BRGM, Orléans, 1975.
(Les coordonnées originales sont en grades).
S = 1/1.000.000 Feuille Nord : 48°107- 51°N ; B6°W.G. 8°E
E = 1 mGal Feuille Sud : 42°- 4B°10'N ; 2°W.G. - 8°E,

o

r

| GRANDE-BRETAGNE |

5 sheets : - "Bouguer gravity enomaly map [provisional edition]” - Inst. Geol.
Sc., Lendon.
S = 4/250.000
E = 1{25 mGal 5 sheets, see below :
B.4138 - Lands End, sheet 50°N - G6°W, 48975.
50°- 51°N 5 B°- 4°W.G.
B.L139 - Anglesey, sheet 53°N - 06°W, 1976,
53°- B4°N ; B°- 4°W.C.
B.1145 - Breat Glen, sheet 57°N - 0B°W, 1376.
57°=- 58°N ; 6°- 4°W.G.
B.1151 - Lake District, sheet 54°N - 04°W, 1877.
54°- 55°N ; 4°- 2°W.G.
B.1162 - Moray Buchan, sheet 57°N - 04°W, 1977.
57°- 5B°N ; 4°- 2°W.G.
G.B.32 - "The geological interpretation of a gravity survey of the English

Lake District and the Vale of Eden” - M.KH.P. BOTT, J. Geol. Soc.,
v.130 , London, 19874,
S 1/550.000

E 1 mGal

H

54°05'~ 54°50'N ; 3°30'- 2°30'W.G.

jH]




Additif
GRANDE BRETAGNE p, T-4j

1/250 000 series of the Institute of feological Seiences

- CAITHNESS sheet 58°N-04°W, 1977 58°-59°N ; 4°-2°W.G.
- LIVERPOOL BAY  sheet 53°N-O4°W, 1977 53°-5L°N : 4°-0°W.0.



I - k7.

1 SUEDE

L. .. e 1 erm—

B.1076 - "Bouguer anomalies for the northern part of Sweden".- from : 38 maps
of Sweden {scale 1/400.000) L. PETTERSSON, Rikets Allm@nna Kartverk,
Valllngby, 1974.

S = 1/2.003.000 o_ on . o_ o

£ = 10 mGal 65 B9°N ; 17 25°E.G.
Bouguer maps of whole Sweden in preparation, 3 = 1/250 000 - L.Pettersson,nov.77.

SUISSE
Inf.25.X1.77 "Carte des anomalies de Bouguer de la Suisse”. - Commission
Suisse de Geobhysique, paraitra en 1978.
S = 1/500 OOO [+] -] 137, o a r
E = 15, 10 mGal Lee-47e20'N; 6°-10°E. 3.
r—YUUGOSLAVIE i

B.1148 - "Gravimetric map of Montenegro Territory” - Bouguer anomalies from i

Symposium on Mohorovicic’s discontinuity, 1968, Zagreb, 1972.

s = 1/2.000.000 o Amoans o oo
E = 5 mGal 42°- 43°33'N ; 18°- 20°E.G.

[ ]

6 CE A NTE

Australie ...... e e 48
Nouvelle-Z2lande +seveeeencerannes L9




AUSTRALIE

5,885 ¢ 7 1. Graviity Wap of. Australia, 1976, Bureau of Finmersl nesourgas,
Geology and Geophysics, Canbewrra (in colour)

s = 1/5.000.000 x
® i 5 mGel Bouguer {2.67 gem ”) onshere and 10 xlal
o 8 o
free-sir offshore 8 = 40 S 108 - 1607 2.G.

) 2. Gravity Map of Australia, 1976, In BaR Journal of
Australian Geology and Geophysics 1 (1976), {in colour)

& 1/25.000,000

= 20 mGal Bouguer {2.67 & cmmE) onzhore angd
20 mGal free-air offshore 8 - 40°5; 108° - 160°
B.G. {article includes Free-air anomaly iiap
of Australia § = 1/25.000.900;
E = 20 mGal; 8° - 40°S; 108° ~ 160° E.C. in
colour)es

b e

%, sustralia - Bougver Anomzlies 1974 {4 sheets). Dureau of
Mineral Resources, Ceology and Geophysics, Canberra.

1/2.534.400
5 mGal {gouguer %ensityonotstan&ardised}
11° - 40%, 114° - 153° E.G.

3
B

o #

4. B2 lorine Geophysical Surveys 1970-73, 3ouguer ancsaly
contours (6 shests).

furean of ineral Resources, Geology and Geopbysics, Tanberra.

1/2.500.000 =z

19 mGalQCEeZ g gn Y

0° « 5078; 105 - 1707 B.C

(free-air anomaly maps also aveilable)

hoH

s
B

5. Bouguer Gravity Anomaly Map - South Australia. Geclogical
Survey, Wouth Ausireliz, Depaxtment of Mines, Adelaide {in coloux}

1/ 1,000,400
5 %Gal (gouguer gensityonot standardised)
26 « 36733 1297 -~ 1417 E.G.

g

E

o

6. Oravity Map Series. DBureau of Mineral Resourcesy Geololy
and Geophysics, Canberra,

Nearly all of the Ausiralian continent and part of the norihewvest
shelf is covered by 1/500.000 maps each covering 1.0 latitude by 1,57
longitude, Copies ai 1/250.000 can be sbiained. H=-maining areas ore cov ered
by maps at othor scales {1/1.000.000, 1/250.000, 1/253.440, 1/63,%60)

Specification for standard series is:

1/500.000
10t 5 gGal (5ogguer density not standardised)
97 = 44785 1127 -« 1557 E.G.

#H

b o

Inf.L.C.HOAKES, Divector 3R {(10.XI.77}



N.Z.28
N.Z.28
N.Z.32

Arg.1qg

I - 49

e
NOUVELLE-ZELANDE
|

~ "Gravity map of New-Zealand, 1/250.000, Dept. Sc. & Ind. Res.,

Wellington.
s = 1/250.000
E = 1 mGal
- B, Taupo, 1874 39°30%- 38°30'S 5 175°30'~ 177°237E.G.
-10, Wanganui, 1874 AQ°28'- 39°28'S ; 173°30'- 175°30'E.G,

-12. Wellington, 1974, 41°42'47% - 40°28'42"S 3 176°37'56"+174°31'46"E,

The gravity contours depict the Bouguer anomaly fileld on a surface
at 500 m above sea level.

REGIOHNS POLAIRES

Regions frctiques pas de cartes

Réglons Antarctiques.......i49

REGIONS ANTARCTIQUES

- "Ispancmalas de Bouguer, Isle Decepcién, Antartida Argentina,
campaﬁa antarctica 1873-1874" - Nat. Rep. presented to IAG, Grenoble
41675, Buenos-Alres, 1875.

S = 1/45.000.
E = 2 mbGal

1§

B3°- B2°55'S ; 60°45'- B0°30'W.G.

Antarc.2B - "Gravity evidence for a major crustal fracture in eastern Antarctica”

P. WELLMAN & R.J. TINGEY, B.M.R., J. Austr. Gecl. Geophys., fig. 4,
1976.
S
E

it

1/10.000.000

o © . e _ o
20 mGal 75 87°3 ; B2 74°E.G.

1

~ volr aussi p,41 Chili 3.




I - 5(30

- Il1 -

Cartes Marines

(y compris les Iles)

Cartes Cénérales Marines....... 50
Océan Atlantigue +...ieeveenaes 50 a 52
Tles de 1'Océan Atlantigque..... 52

-~ Petites Antilles......... 52

- La Jamalgue...eeeevssnen 52
Ccéan Indien..cvoecerescnoasencs 53
Jles de 1'Océan Indien ........ 5%
Océan Pacifigue....ccvrvcinasas 53
Groupe d'Iles du Pacifigue.....5%, 55
Mers INtErieures. .o vvevernvanss 56

~ Baltique

- Méditerranée

- Noire

f 1
E CARTE GENERALE MARINE

Md. - "Grandes zones d'anomalies de la pesanteur dans le Bassin Méditer-
ranéen et ses bordures, Détails pour la région de Gibraltar” - p,31
5, CORON, Com. Int. Expl. Médit., Rap. v.22, fasc. 2a, 1973.

S = 1/2.335.000
E = 40 mGal (terre) A4°- 38°N ; 7°307'- 1°W.G.
20 mGal [mer)
DCEAN ATLANTIQUE |
B.1436 - "Boguguer gravity anomaly, d = 2,67" - G.K. WESTBROOK, Univ. Durhem,
1974,
S = 1/2.,000,000 6 w0 o £oo
E = 40 mGal 10 17°N ;3 BS 57°W.6.

published at a smaller scale in the following publication :
"Geophysical maps of the Eastern Caribbean" - P. KEARREY, G. PETER
% G.K. WESTBROOK, J. Geol. Soc., v.131, London, 1875.

- voir aussi publication KRIVOY, p.I-38.




£.668

ANt .6

Md.204

Can.1qg’

Mg.72

Mg .72

I - 510

"Bouguer gravity anomalies, Norvegian Sea” - 3. PLAUMANN, Meteor
Forsch., Reihe C, 1974.
S 41/4.200.000

E 20 mGal

I

B5°- B8°N ; 7°- 10°E.G.

it

"Gravity and seismic reflection investigations into the crustal
structure of the Aves Ridge, Eastern Caribbean” - P. KEARY, Geophys.
J. R. Astr. Soc., v.38, fig. 5, Dorking, U.K., 1974.

S 1/2.000.000 o 45oN . §5°- §4°
E = 10 mGal 13°- 18°N ; 85°- 61°W.G.

"Surface-ship gravity measurements in the North Atlantic Ocean 1865
and 1988" - 0.B. ANDERSEN, Geod. Inst., Skrifter 3, Raekke, Bind 41,
Copenhagen, 1875.

S = 1/5.000.000 o noomns o _ po
E = individual valus 58°- B7°50'N s 43°W - 8°E.G.

o

Ministere de 1'Environnement, Service Hydrographigue du Canada,
Ottawa, cartes publiées entre ler 1er juillst 1875 st le fer
Jjuillet 1877 comportant des isanomales de Bouguer.

g = 1/250.000

NO 18602 D_ Q - 0_ o

N® 15090 §g°-5%a°§ i §§°- §§°w 8
] o_ [} . o, o

N° 14998 49°- S50°N ; 50°- 48°W.G.

N° 14394 499~ 50°N :; 4B°~ 44°W.G.

N°® 15080 4B8°- 48°N ; 52°~ 50°W.G

Ne 14988 48°- 49°N ; 50°- 48°W.G.

N° 14988 48°~ 49°N ; 48°- 4B°W.G.

N° 15072 47°- 4B°N ; 54°- 52°W.G.

N° 15070 47°- 48°N ; 52°- 50°W.G.

N°® 14978 47°~ 48°N ; 50°~ 48°W.G.

N° 14976 47°- 48°N ; 48°- 4B°W.G.

----- N 14996 Lhg°- 50°N ; L42°- H4E°W.GC.

"The results of the gravity survey in the 10th cruise of the
R/V Academic Kurchatov (1971)"- A.G. GAINANOV, E.D. KORYAKIN &
V.L. PANTELEEV, études grav. en mer, recueil d'articles n°8,
p.128, Moscou, 1875.

3 1/126.,000,000 o s ° _ ago

E = 20 mGal 80 73°N ; 30°W.G. 15°E.G.
p.130, détail au nord de Jan Mayen

S = 1/1.200.000 ° o

E = 10 mGal 71°N ; 8°W.G.

"Moho discontinuity relief and Earth's crust thickness within the
Bering Sea from gravity data” - Y.A. PAVLOV & P.A. STROEV, &tudes
grav. en mer, recueil d'articles n°8, p.162, Moscou, 1875.

S = 1/22.000.000 o o . o
£ = 50 mBGal 48 88°N ; 162%- 150°W.G.




mesures cbtidres :

Dan.

B.1138
Md.228
B.1133

B.1022 ... -

B.6.I.

Ant .15

cf.
cf.
cf.
cf.

P

P
=
P

LI=-h5
.I-Jlé Fl
I35,
JI-34

Coétes

Golfe du Mexigue
Cétes Atlaentigue
Mer des Antilles

I - 52.

du Danemark
Cdtes de Grande-Bretagne

de 1'Afrigue

i

TLES de 170CEAN AT

LANTIQUE §

Petites Antil

les

"LGravity and magnetic survey of the Lesser Antilles”

Overseas Geol. Surv.,

S
E

B.1028
B.1028
B.1030
B.1022
B.1023
B.1024
B.1025
B.1628
B.1027

London,
1/10C.000 - 1/200.000
1 or 5 mGal

Antigua

l.a Guadesloupe
Grenada

Santa Lucie
La Martinique
La Dominique
ta Barbade
St Kitts &
St Vincent

Nevis

1963-1964.

17%- 17°10'N 5 B1°55'~ B1°40'W.G.
15°55'~ 18°30'N ; B1°50'- 81°10°'W.G.
12°- 12°15'N ; 61°50'- 61°35'W.G.
13°40'- 14°05'N ; §1°05'~ B0°50°W.G.
14°25'- 14°55'N ; BO°50'- B60°40°W.G.
15°40'~ 15°40'N ; B1°30'~ 61°15'W.G.
13°- 13°20°'N ; 59°40'- 59°25'W.G.
17°057- 17°25'N ; B52°55'- 62°30°W.G.
93°- 13°25'N ; 51°20'- B1°05'W.G.

"Etudes gravimétrigues en Guadeloupe et dans les Iles de son

archipel” - S, CORON, M.
et Marie Curie, Ann. Geophys., t.31, fasc.4, Ed. CNRS, Paris,

p.537 : La Guedeloupe, la Dés
S = 1/420.00C env.
E = 1 mGal
p.545, fig.12 : St Martin
fig.13 : St Barthélémy
S = 1/150.000
E = 1 mGal

p.544, fig.9

FEUT

: Marie~-Galante

La Jamaigu

Pierre
1975,

LLARD & J.M. LUBART, IPG, Univ.

irade, Marie-Galante, Tles des Saintes

15°30" - 18°SOéNM;EB%;SD'— 81°W.G.

1B°05'N ; 63°05'W.G. d = 2,87
17°55'N ; 62°50°W.G. d= 2,67
15°55'N ; 61°15'W.G. d=2,4

e

"Gravity surveys in JamaIca” - E£.M. ANDREW, Inst. Geol. 53¢.,
Geophys. Rep. N° GP/G/40, Londen, 18869.

S
E

I

1/250.000
5 mGal

17°45'- 18°30'N ; 78°15' - 76°15'W.G.



M . 191

B.1133

B.883c

B.1141
B.1143
B.1143
B.1141

B.1072
B.1073

Md.208

Austr.22

- Maurice

- Archipel Crozet : Ile de la Possession
- Ils Kerguélen

I - 535.

OCEAN INDIEN }

- "Origin of the Ninsty East Ridge from studies near the Equator’ -

C. BOWIN, J. Geophys. Res., v.78, n°28, 1873.
S = 1/10.000.000 ee _ no . meo. qao
£ - o5 moal B°S - 0° ; B5°- 93°E.G.

- Canal du Mozambigue, cf. p.I - 3L,

- Cotes de IPAustralie, cf. p. T - 47,

ILES de 1'0OCEAN INDIEN l

~ Comores 3

- La Réunion

Voir p. I - 36.

- Madagascar

Expéditions Polaires Frangaises, 6. ROUILLON : Terres Australes
Frangaises. Publication prévue fin 1978, Paris.

} T.AAF,

OCEAN PACIFIQUE

- "Gravity anomalies seaward of desp-sea trenches and theilr tectonic

implicaticns” ~ A.B. WATTS & M. TALWANI, Geophys. J. Roy. Astr. Soc.
v,.36, n°1, Dorking, U.K., 1974,

S = 1/89,000.000 o pro o_ aap°
Ay 0°- B0°N ; 110°- 140°E.G.

[E R ]

"A structural analysis of the ilfof Papus and northwest (sral Sea
region” - J.C. MUTTER, Plate 7, Rep. 173, B.M.R., Canbarra, 1875.

8 = 4/3.500.000 o aoa . o .
E = 10 mGal 14 8°5 ; 144 151°E.G.

I.Paclf.16 "Methods of analysis and comparison of geophysical data on a plane,

Can.1l q'

with specific application to the Sclomon Islands area” - M.A. KHAN
& G.P. WOBLLARD, Hawaii Inst. Geophys., HIF 68-17, Univ. Hawali 1866

S = 1/8.500.000 o_ coa . o .
E 50 mGal 15°- 598 ; 150 170°E.G.

- voir p. I-51, bibliographie de la carte sulvante:

n° 157 83 48° _4Q°N ; 125°07 - 122°39 W.G.




B.1058

B.10B60

Pacif.17

B.1043

B.1052

8.10567
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T - 54,
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"Hawaiian Archipelego and Johnston Island” - G.P. WOOLLARD, Hawali

Inst. Geophys., 1965.

{Johnston and Sand Isl., Send & Eastern Isl., Pearl & Hermes Reef,

Lisianski Isl., lLaysen Isl., Nihoa Isl.).
S = 4/21.000... 1/44.000 16°~ 29°N

N o_ o
=2 or 5 mGal ; 180°- 170°W.G.

"Hawaiian Islands” - Hawaili Inst. Geophys., 1963 to 1885
{Dahu, Maul, Lanai, Niihau, Kauai, Molokai, Kaholawe).

s = 1/63.360 omcs om0 o semo
E = 10 mbal 18°30'- 22°N ; 165°- 150°W.G.

(Hawaii north and south} S = 1/126 720, E = 1CmGal, 19°N; 1R5°W.G.
"The New Hebrides Islands gravity network” - A. MALAHOFF &
G.P. WOOLLARD, Fart I, Final Rep., Hawaii Inst. Geophys. B9-14, 19¢

S = 1/5.000.000 o imon . Ammo. soro
E = 10 mGal 20°- 1398 ; 166°- 170°E.G.

o

"Southeast Pacific Islands” -~ Hawaii Inst. Geophys., 1968,
(Giltert I, Truk I, Marshall I, guam I, Fiji I, Ellice I-.

S = yarious sceles SacEa L oo . AO AT °
E = individual values 13%45'N 18°S 3 144730 4B0°E .G,
"Preliminary report. Heonin Islands land gravity survey” - U.S. Arm)

Map Service, Far East, 1985.
{8 ilots de 1*Archipel Ogasawaral.

S = 1/50.,000 o o o o
- . - p
£ = individual values 24 287N 5 141 1437E.G.

"Bismarck Archipelago ; Bouguer anomaly msp 3 d = 2,87" -
Compilation of Hawaii Inst. Geophys., 1965,

S = 1/1.000.000 o a0 o .
E 410 mGal 7 1°5 ; 148 154°E.G.

1

"New Caledonia, Bouguer ancmaly map 3 d = Z,877,
Hawaii Inst. Geophys., 19G5.
S 1/500.000
E 10 mGal

[}}

23°- 20°5 : 163°30'- 168°30'E.G.

1




B.1054 - "Splomon Islands :
Hawaii Inst. Gsophys., 1865,

Bouguer anomaly map ; O =

S = 1/1.800.000 12°- 4°3 ; 153°- 164°E.G.
E = 20 mGal 11°- 40°S ; 185°30'- 168°30'E.G.
B.M.R. ~ "Map of Boupguer anomalies, New Guinea” - B.M.R., Canberrs, Australie
5 = 4/500.000
£ =12a05 mbal
142°30° 147°E.G.
BOS : e Cmmmaidn te s e f,
iB.1806 | B.983 | i
Wewak Sepik o o
19859 1969 111 : 144°E.G,
o B R S T Y o e
'S igeef " |BUsa4 |B.101B 978 1 BTG T B.7075
Ambunti | Bogia |Karkar Isl. i Boigu ] Daru
5og 1888 | 1868 1883 10°S i 186€ 1988
B8.1001 B.988 [B.965 i l
Wabag Ramy Madang
1969 1963 1968
g°s
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| MERS INTERIEURES

Mer Haltigue

cf. Danemerk p.I - 45,

Mer Méditerranée

Fastern Mediterransan. Voir p.I - 44,

Mer Noire

cf. p.J - 44,

*Structure of the crust and upper mantlie of the Black and Caspian
Seas” - Y.P. NEPRCCHNOV, I.FP. KOSMINSKAYA, Y.P. MALOVITSKY,
Tectonophys. . v.10, Amsterdam, 1870,

S = 1/15.000.000 40°- 48°N ; 28°-~ 4Z°E.G.
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LISTE DES PUBLICATIONS

'POLSKA AKADEMIA NAUK, KOMITET GEODEZJI - Geodezja i Kartografia,

t. XXV, Z. 3, Warszawa, 1978.

SAR ' . "Determination of the real vertical deflections in

mountain areas”,

p. 156-1868.

This paper deals with an analysis of the methods of determination

of real vertical deflections in mountain areas. There is alsoc analyzied
the application of the free-air anomalies to that methods. As it follows
the reduction Ryg defined by the formula (2.4) fulfills in the best. the
assumptions of Stokes’' theory for the case of existing of the vertical
fault of terrain near the gravity station. This reduction is applied to
modeling of the fisld of anomalies and to calculations of real vertical
deflections in Polish Tatra Mountains.

DOBACZEWSKA W. - "Considérations sur la connaissance du géoide et son
application aux travaux modernes”.

p. 207-211.

DOBACZEWSKA - "Les constantes géodésigues fondamentales. Résultats des

travaux du Groupe d'Etudes nommé par le Comité Exécutif de 1'A.I.G. en
1974 & Paris”.
p. 219-220.

MATHER R.S8., 5. COLEMAN & 0.L. CCOLOMBC - "On the recovery of long wave
features of sea surface topography from satellite altimetry”.
from : UNISURV G, N° 24, p. 21-46, Univ. N.S.W., Sydney, 187/8.

The primary objective of determinations of sea surface topography
in the first instance, is the establishment of long wave features with
confidence. A secondary and no less important goal is the unification
os the regional levelling datums in the context of the datum level sur-
face - the geold. The date available for this task consists of that
which is deduced from satellite altimetry on the one hand, and surface
gravity measurements on the other. Relations between this input data and
quasi-stationary sea surface topography have already bsen derived. The
actual procedure which is likely to give the best results is still very
much the subject of debate, being a function of the distribution and
precision of each type of input data.

It is shown that e procedure suggested previously for the recovery
of quasi-stationery sea surface topography from satellite altimetry
requires revision as the kernel function of the alternate form of Stokes’
function inhibits successful numerical evaluation. Alternative approaches
to the soluticn of the geodetic boundary value problem are considered
and it is proved that they are not mutueslly exclusive when appropriately
inter-related. The choice of one development over another is made on the
basis of convenience in relation to the nature of the input deta rather
than any other factor. Iterative cycling between different solutions of

* . . N
Les numéros font suite & ceux indigués dans le Bull. Inf. N° 40, Mai 1977.
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the geodetic boundary velue problem cannot improve the guality of the
determination without the introducticn of fresh data of acceptable guality
from another source.

The use of satellite eltimetry date in the presence of plausible error
patterns, to improve the gravity model used in orbit analysis can only
provide model improvements with a precision equal in magnitude to the sea
surface topography. Gravity model improvements beyond this level (curren-
tly estimated at 1-2 kGal m) would have to be based on 3

a) the analysis of cbservations to satellites at the + 10 cm level
from a global network of tracking statiocns and/ar

b} a global distribution of surfsce gravity measured at points of
known "elevaticn” under conditions which ensured that errors in the gravity
anomaly with wavelengths greater than or egual to those sought in the sea
surface topography were controllied at the + 30 uGal lavel.

Noting that option b) is unlikely to be realised in the foreseeable
future, it has to be concluded that no basis exists for the extraction
of sea surface topography from satellite altimetry in the shsence of one
of these optibns. The unification of the world's geodetic levelling datums
in the context of the datum level surface cahnot be achieved cn a reliable
basis without gravity observations of adeguate precision on land. Factors
which could influenge the choice of a method for socluticn are outlined.

BRETREGER K. & R.S. MATHER - “On the modelling of the deformatior of tidal
gravity by ocean loading”.
UNISURV G, N® 24, p. 71-80, Univ. N.S.W., Sydney, 1976.

Variations of gravity due to the effect of ocean tides have been
calculated at various sites in Australia using two different models of the
M5 constituent of the global ocean tide. The computatiocns are based on two
different approaches. In the first, the ocsan loading effect of the M
tide is computed using load deformetion coefficients. In the second, outer
zone contributions to the ocean tidal load are computed using truncaiion
functions. An alternate method to the load deformation coefficient approach
is discussed on the basis of these results.

MATHER R.S. - "Some possibilities for recovering oceanographic informaticn
from the SEASAT missions”.

UNISURV G, N® 24, p, 103-122, Univ. N.S.W., Sydney, 1378.

The basic types of data to be collected during the SEASAT-A and other
proposed SEASAT ocsanographic satellite missions are summarized. The deri-
vations of the basic relations which are expected tc prevail betwsen the
non-gravitational forces and the resulting pressure gradients, velocity
and force fields, and the quasi-stationary sea surface topography at the
air/sea interface, are reviewed on the basis of Newtonian concepts.

Some likely date limitations are discussed in the context of these
basic relations. Assuming that stationary sea surface topography is suc-
cessfully recovered from the altimeter and tracking data, it would appear
that, subject to certain qualifications, a basis may exist for gquantifying
the forces of atmosphesric origin which affect the geometry of the eir/sea
interface. The successful downward continuation of remote sensed data at
satelliite altitudes which can be related to winds and temperature at the
air/sea interface, calls for adequate calibrations based on a wide variety
of conditions using simultaneously recorded surface ship data.
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If the above gpals are achleved, the residual non-gravitational effects
would hove oceanic origins. Further guantitative analysis of this data
would have to be in conjunction with relevant sub-surface temperature,
current and/or salinity measurements in the oceans and data recorded by
pressure sensors on the ocean floor.

COLEMAN R. & R.S, MATHER - "Computational procedures for the use of the
inverse of 5Stokes' operator”.
UNISURV G, N° 24, p. 123-139, Univ, N.S.W., Sydney, 1878.

The primary cbjective in determinations of sea surfece topography in
the first instance, is the establishment of long wave features with an
acceptable resoluticn. Computational procedures are investigaeted for the
recovery of long wave features in the gravity anomaly using the inverse
of Stokes' aperator, together with the characteristics of the kernel
functicn on surface integration, with the aim of determining an annular
sub-divigion for sueccessful quadratures evaluation. The linearity of the
kernel function and the expected strength of signal are analysed for dif-
ferent models of the nature of the input data. A ring structure compatible
with the nature of the input date is suggested for practical evaluations.
Near zone error accumulation patterns in guadratures solutions are studied
and 8 truncation function representation is discussed.

SCHWARZ K.P. - "Geodetic accuracies obtainable from measurements of first
and second order gravitational gradients”.

AFGL-TR~76-0188, The Ohio State Univ., Sci. Rep. N°® 4, 58 p, Hanscom AFB,
1878,

The accuracy of an eirborne acceleromster-gradiometer system is studied
for geodetic applicetions. A detailed analysis of interpolaticn, downward
continuation and mean value determination is given using the method af
least-squares colliccation. The influence of megasuring errors is considered
and the effects are centribution of zccurate satellite altimetry to a
combined accelerometer-gradiometer system is taken into account.

The results of this study show thet e system of this kind can signifi-
cantly contribute to our knowledge of the anomalcus gravity fisld if second-
order gravitational gradients can be measured with an accuracy of a few
Edtvos.

RUBINCAM O.P. - "Tidal paremeters derived from the perturbations in the
orbital inclinations of the BE-C, GEOS-I, and GEDS-II satellites”.
GSFC, X-821-76-72, 88 p, Greenbelt, 1875.

The tidal perturbations in the orbital inclinations of the BE-C,
GEOS-1 and GEOS-II satellites are analyzed. Effective tidal Love numbers
and phase angles for the Dl, Ki’ Mz, K2’ P}, and 82 tides are recoversd,

The effective tidal phase angles tend to be on the order of a few degrees,
The effective tidal Love numbers are generally less than the sclid sarth
Love number Ks of about 0.3C. This supports the contention of LAMBECK et
al. (1974) that the ocean tides give an apparent depression of the sclid
earth Love number. Ocean tice amplitudes and phaszs are calculated for the




above tides assuming KZ = 0,30 and the solid earth lag angle B, = O.

The results show good agreement with FELSENTREGEN et al. (18767 on GEOS-I
but nor on GEOS-II. The Mp effective Love number and phass angle are
poorly determined, but give a lunar acceleration of - 28 + 1B arc
sec/(100 yr)Z, an energy dissipation of - 3.6 + 1.8 x 1019 srg/sec,
and & tidal functicn time scale of 1.4 x 109 yr when averaged over all
three satellites. This is in Tair agresment with current estimaies.

337 - WAGNER C.A. ~ "The accuracy of Goddard Earth Models”.
GSFC, X-921-76-187, 222 p, Greenbelt, 15876,

Extensive tests of Goddard geopotential models have been made with
observatigns not used in the solutions. These tests show the accuracy of
the satellite derived model (GEM 7, with 400 coefficients}! to be about
4.3 m (rms) with respect toc the computation of the global geoid surface.
The formal precisicn of this selution is 9.7 m. The correspending accuracy
of the combined satellite surface gravimetry model (GEM 8, with 708 coef-
ficlents] is found to be 3.9 m (rms).

Indegendent observations used in this assessment include : 125 lumped
coefficients from 35 resonent orbits of 1 and 9 through 15 revolutions per
day, twc sets of (8,8) fields derived from cptical - only and laser ~ only
data, sets of zonal and rescnant coefficients derived from largely inde-
pendent sources and geoid undulations measured by satellite altimetry. In
addition, the accuracy of GEM 7 has been judged by the gravimetry in GEM 8.
The ratic of estimated to fermal error in GEM 7 and 8 ranges from 2 to 5
in these tests.

338 -~ MORITZ H. - "Lecture notes on kinematical gecdesy”.
from : Bell. Geod. Sc. Affini, Firenze, Anno XXXIV, N° 2, p. 145-160, 1975.

Kinematical geodesy deals with thecretical aspecis of the measurements
of gravitational gradients in moving systems such as airplanes and with the
geodetic use of such guantities. The possibility of separating genuine
gravitational effects from inertial disturbances is discussed using clas-
sical mechanics and gerneral relativity. It turns out thet this is directly
possible in second-order gradients and indirectly, by combining gradiometer
and accelerometer (gravimetsr) measurements, also in first-order gradients :
this puts aerial gravimetry on e rigorous basis. For the gecdetic use of
gradients the method of least-squares collocation is outlined.

338 - MORITZ H. - "Introduction to Molodensky's theory”.
from : Boll. Geod. Sc. Affini, Firenze, Annc XXXIV, N° 2, p. 181=-172, 1974,

340 - MORITZ H. - "Integral formulas and collocation”.
from : Manuscripta Geodaetica, v.l, p. 1-40, 1976.

The report deals with various theoretical and numerical aspects of the
interplay between least-squares collccation and classical integral formulas.

It is proved that gendetic integral formulss may be considersd as
limiting cases of collocation for homogeneous and regularly and densely
distributed date., Collocation methods can be employed for adjusting conti-
nucus data and combining them with other measurements. before using them
wilth integral formulas.
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With respect to numerical computation, integral fermulas and cocllo-
cation techniques mutually complement each other, so that in many prac-
tical cases a judicious combination of the twc procedures may be practi-
cally most convenient.

WOODSIDE J.M. - "Regional vertical tectonics in the Eastern Mediterranean”.
from : Geophys. J. R. Astr. Soc., n® 47, p. 493-514, 1976,

New gravity observations from a systematic survey of the Eastern
Mediterranean Sea and from a reconnaissance land survey in Central and
Western Turkey have been compiled with existing data. (Regicnal free
anomaly map and Bouguer anomaly map). Lack of sufficient geclogical and
geophysical information precludes an analysis of the local anomalies or
crustal structure ; however, implicatieons of the topography and gravity
field at long wavelengths have been examined.

Negative free-air anomelies characterize almost the entire Eastern
Mediterranean basin and positive ancmalies predominate in Turkey and the
Aegean Sea. The change in sign coincides with the northern boundery of the
African plate, and the wavelangth and amplitude of the gravity variation
are of the order of 1000 km and 100 mGal respectively. The lithosphere is
probably unable to support such ancmalies because the implied shear stresses
are too large. The scurce of the anomalies is concluded to be in the
asthenosphere where the low finite strength of material suggests that some
sort of flow must exist to maintain the stresses. A good correlation is
observed between the gravity and topography at wavelengths greater than
300 km ; and the relationship is the same as that observed in the North
Atlantic and the Central Pacific, as well as that computed for simple
models of mantle convection. The gravity and topography of the Eastern
Mediterranean can be explained in terms of Flow in the upper mantle. This
is the first region of subsidence for which this interpretation has been
made.

BUREAU of MINERAL RESOURCES - Journal of Australian Geology & Geophysics,
v. 1, N° 3, p. 175-259, Canberra, 1978,

CENTRE NATIONAL pour 1'EXPLOITATION des OCEANS - Bulletin d'Information
N® 85, 19 p, Paris, Nov. 1978.
N° 96, 26 p, Paris, Dec. 1978.

GEMAEL C, & I, HIBLER - "Efezito da astragao luni-soler sobre as medidas
gravimétricas”,
Bol. Univ. Federal do Paranad, Geod. N° 19, 35 p, 1976.

Three diagrsms (for latitudes 5°N, 15°S and 35°S) giving the corrections
for the vertical component of the tidal force for the year 15/6 arg pre-
sented. The argument of the functions is the mean local hour and the unit
used is gal x 1075,
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Geophysical Institute of the Czechoslovak Academy of Seciences, Praha, 1978.

g .f: a’f-}

VOLKOF V.A., 3IMON , P. VARGA, D.G.G. GRIDNIEF, G.Y. DITTFELD & L. SKALSKY -
"Inatructions méthodiques pour les observations de marées avec les
graviméires”,

Bureau de Géodésie, Topographie et Cartographie de Prague, Ser. G, 114 p,
Prague, 1976 (texte russe).

1 - Appareil pour l'enrsgistrement des variations de marées de ia
pesanteur,

2 - Stations d’observation des marées.

3 - Préparation des appareils pour les obssrvations. Détermination
des constantes.

4 - Le service d'une station.

5 ~ Travaill préliminaire

6 ~ Conclusion,

Appendix N® 1 - Le systéme d’enregistrement galvanoméirique

N® 2 - Détermination de phases caractéristiques des systémes
de mesures de marées

N® 3 ~ Schéma de la méthode pour les masures avec le gravimdtre

(thermographe & résistance).

N® 4 - L'enregistreur CKG~M

N® 5 - Dispositif utilisé pour le réchauffemens permanent du

thermostat intérieur du gravimdtre

N® & =~ Dispositif de la mesure

N® 7a... 9c - Dispositif des appareils en différentes stations,

N 10 - Amplitude calculée et phase de rdaction du gravimétre

pour une variation artificielle de température.

N® 11.. 13 - Exemples des résultats obtenus,

GECFYZIKALNI USTAV CESKOSLOVENSKE, AKADEMIE VED - Numerische metheden in
der Geophysik.

Kommission der Akademien fiir die multilasteralk bearbeitung des Komplexen
problems, Planetare Geophysikalische Forschungen (KAPG) 5.2, 283 p;
Praha, 1876.

GEORIEV X. - "Algorithme de minimisation des fonctions dans la résolution
du probléme interne de la gravimétrie”.
p. 25-286 (texte russe).

BURDA M. & V. VYSKOCIL - The gravitaticnal effect of three-dimensional
density models of the Earth's crust”.
Compte-Rendu, p. B61-63.

(see integral text N° 348 (b).

PICK M. - "Generalization of definition of gravity anocmaly”.
p. 267-282.

Studia Geophysica et Geodaetica, t. 20, N° 3,

KUBACKOVA il - "The fundamental statistical properties of the Vening-Meinesz
and Stokes integral transformations”,.
p. 208-212,
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The stochastic properties of the vector function, formed by the
components % and ﬁ of the deflection of the vertical and by the height
uf the geoid & , are studied by utilizing the mathematical model in (4}.
The properties of the error components of the ssic vector are also studied
and a method is described for comparing the results when the vector func-
tion was obtained directly by means of astro-gaodetic methods and when the
vector function was generated by the Vening Meinesz and Stokes

transformation.

VYSKBCIL V. & M. BURDA - "On the computation of the gravitational effect
of three-dimensional density mecdels of the Earth's crust”.
p. 213-218.

Thls paper deals with the methods of computing three-dimensiaonal
density models of the Earth's crust. Formulae for the numerical computation
are given and the individual procedures are evaluated from a numerical
point of view.

DIVIS K, & V. TOBYAS -~ "The effect of the magnetic field on the accuracy
of measurements with Worden and Sharpe gravitymeters”.

Geophys. Inst. Czechosl. Acad. Sci., Studia Geophys. & Geod., T. 20,

N® 4, p. 338-345, Praha, 197B.

The effect of an additional homogeneous magnetic field with an
intensity of O - 4.5 0s on the Worden quartz gravity meter N°® 981 and
on Sharpe quartz gravity meters N® 173 and 174 was tested. Whereas no
effect was observed with the Worden gravity meter, the magnetic field
had a measurable effect on both the Sherpe gravity meters. The largest
deviation of the reading beam is caused by the horizontal component of
the magnetic field which acts in the plane of oscillation of the gravity-
meter arm. The Sharpe gravity meter N° 173 is considersbly sensitive ; a
field of 0.2 Je intensity, corresponding to the magnitude of the horizontal
component of the geomagnetic field in mid-latitudes, causes an error in
the measurement of gravity of as much as 0,08 mGal. With a view to the
different behaviours of the individual gquartz gravity meters of the same
type in & magnetic field, it should prove expedient to carry cut check
measurements with all gravity meters and, with regard to the sensitivity
of the gravity meter to the magnetic field and the required accuracy of the
gravity determination, take into account this perturbing factor in field
measurements, as well as laboratory tests of gravity meters.

KIENLE J. ~ "Gravity and magnetic measursments over Bowers Ridge and
Shirshov Ridge, Bering S=a”.
J. Geophys. Res., v. 76, N° 29, p. 7138-7153, 1971,

Bowers ridge, which is submerged in the deep-water part of the Bering
Sea, has the geophysical and structural characteristics of an island arc-
trench system. Three crustal structure sections of the strongly curved
aselsmic Bowers ridge based on seismic, magnetic, and gravity data,
indicate that Bowers ridge is a volcanic ridge characterized by large-
amplitude, short-wavelength magnetic anomalies and bordered on its convex
side by a sediment-filled trench. Positive gravity anomalies greater than
200 mBal are asspciated with Bowers ridge ; negative anomalies with ampli-
tudes greater than 100 mGal are assscciated with the bordering trench.
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The geophysical and structural characteristics of the lineasr, also entirgly
submerged, Shirshov ridge in the Bering Sea differ significantly Ffrom the
characteristics of Bowers ridge. Over Shirshov ridge the gravity anomalies
are of small amplitude and there is no geophysical evidence of a buried
trench., A straight NE-SW trending chain of elongated seamcunts, possibly
located on an cld transform fault zone, conrgcts Bowers ridge and Shirshov
ridge and may indicate the direction of late Mespzolc-sarliest Tertiary
subduction from the northeast, which would have led teo the construction

of the Bowers arc-trench system,

MATHER R.S. - "Gravimetric investigations on the North American datum,
(1872 - 1973)",
GSFC X821-75-244, 8B p, Greenbelt, 1975,

All the available unclessified gravity data on the Noerth American
Datum (NAD) and in the surrcunding cceans was essembled late in 1972 for
the investigation of the gravity field in North America and its relaticn
to North American Datum 1827 (NAD 27). The gravity data in Canada and the
United States was compiled oh a cogmen datum compatible with the Interna-
tional Gravity Standardization Network 1871 (IGSN 71). The variaticn in the
srror of representation in the region is studied. Attempts are also made
to study the correlation characteristics of gravity anomalies with
elevation.

A free-alr geoid (FAG 73) was computed from & combination of surface
gravity data and Goddard Earth Model (GEM) 4 and this was used as the
basis for the computation of the non-Stokesian contributions to the height
anomaly. These non-Stokesian contributions as computed from the data sets
available at presant are found te occur with amplitudes less than 3 m and
with short wavelength in the Rocky Mountains regicn. The resulting effects
on determinations of the geocentric orientation parameters (geosentric
datum shift) for NAD 27 are not found to be of significance at the 20 om
level.

The geocentric orientation parameters obtained by this astro-gravimetiic
mathod are compared with those obtained by satellite technigues. The dif-
ferences are found to be no greater than those between individual satellite
solutions. The differences between the astro-gravimetric solution and
satellite solutions GSFC 73 andGEM Bare studied in detail with a view to
obtaining a better understanding of these discrepancies.

OLIVIER R. - "Elsboration d'un systdme de traitement gravimétrigue géré
par l'ordinateur”,

Univ. Geneve, Fac. Sci., Dept. Minéralogie & Geophys.,

Texte condensé de la thése N° 1606, 56 p, 1974,

GRUSHINSKIJ N.P. & P.A. STRGJEV - "Die Antarktis ist ein zerkliifteter
Kontinent”.
UMSCHAU Wissens. & Tech. 75, M. 20, S.838-540, 1975,

bDie im 7itel gemachte Aussage bezieht sich auf die feste Erdoberfliache
unter dem antarktischen Eisschild, der stellenweise eine Dicke von {iber
4000 m aufweist., Mit zu den wichtigsten Aufgaben in der Antarktis gehdrt die
Erforschung des Bodenreliefs des Kontinents, der bis auf wenige Stellen
vollkommen von sinem dicken Eispanzer bedeckt ist. Weitere wichtige Fragen,
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die intensiv untersucht werden, betreffen die geologisches Struktur und die
Struktur der Erdkruste unter dem antarktischen Kontinent. Hier haben
sowjetische Forscher in den letzten Jahren intersssante neues Resultate
erzielt.

GEOGRAPHICAL SURVEY INSTITUTE - "Establishment of the Japan gravity
standardization Net 875",
J. CGeod, Scoc, Japan, v. 22, N° 2, p. B5-76, 1876,

A new gravimetric network, named the Japan Gravity Standardization Net
1875 (JGSN 75), was established and new gravity values were determined on
the basis of the Internaticnal Gravity Standardizetion Net 1871 (IGSN 71J.

A relizble gravimetric net has been organized in Japan by combining
regsults of the GSI pendulum and gravimeter messurements by the Geographical
survey Institute and gravity values were determined in the Potsdam system
referring to the value at the old pendulum station in Tokyo. The IGSN 71
published in 1974 contains 18 common stations with the nationsl net. IF
the old reference value in Tokyo has no error, a discrepancy in gravity
values at esvery common station must be egual te - 14.0 milligals ; a
correction tc the FPotsdam absolute value. The present comparison showed
that the discrepancy took mostly a constant value within a range of
+ 0.06 milligals. The mean value and the standard deviation were
= 13.80 + 0.03 milligals for the most districts and - 14.00 + 0.03
milligals for the Kytehtu District. No systematic inclination against the
gravity value was found. This means that the scale of the Japanese gravi-
metric net agrees well with that of the IGSN 74. Therefore, the gravity
value hitherto adopted in Japan can be converted intoc new cne based on
the IGSN 71 only be adding a constant value.

New gravity valuss were obtained for 122 stations throughout the
country and are given in this report. These are the results of repeated
measuremgnts including many new ones with LaCoste & Romberg gravimeters
of which calibration constant velues were corrected with our pendulum or
the IGSN 71 results. A relative accuracy in this net is considered to be
+ 0.035 milligels and an absolute accuracy is the same as that of the
IG3SN 71.

The JGSN 75 will serve as the framework of the gravimetric net in the
country and should be used for all gravity works. The old Potsdam system
values in Japan should be changed into new ones based on the JGSN 75.

Diagrams o these stations are given in the following publication N° 355,

SUZUKI H. - "The International Gravity Standardization Net 1871 and the
Japen Gravity Standardization Net 1975".
J. Geod. Soc. Japan, N° 2, p., 112-129, 1976.

IGSN 71 gravity stations and values in Japan.
Diagrams of 122 stations concerning new gravity measuremants.

SYTCHEF P.M. - "Anomalies du champ de pesanteur des mers d'Extréme Orient
et de la partie attenante de 1'Océan Pacifigue”.
Acad. Sci. USSR, Inst. Rech. Sci. du Complexe de Sakaline, 107 p. 1574.
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GAINANOV A,G., Y.A. PAVLOF, P.A. STROEIEV & I.K. TOUESOF ont éeorit
différents articles dans les chapitres suivants

- Généralités sur les recherches entreprises,

- Recherche gravimétrigue et méthode d'interpolation,

- Anomalies cde la pesanteur et leurs liaisons avec la

structure profonde de la région,
- Etat isostatigue de la crolie terrestre de la région,
- Structure profonde de la région d'apris les données gravimétrigues.

ACADEMIE des SCIENCES U.R.S.S. - Références bibliographiques : Géodésie
gt Astronomie, Série &2,

N® 10, 49 p, Moscou, 1976,
N° 11, 58 p, Moscou, 1878.

FAJKIEWICZ Z., W. DUDA & J. SLIZ - "Measurement of vertical gradient of
gravity in praspscting shallow-seated geological structures and in
examination for rock magsif structure”.

Prz. Geolog. N° 2, p. 101-108, Warszawa, 1972.

The paper deals with the results of the first measurements of vertical
gradient of gravity, made to discover and to research in detail the
structure of the shallow-seated small tectonic forms, erosional phenomena
and anthropogeneous traces. The results obtained are due to the newly
constructed mobile and separable measuring rig. It allow us to carry
on gravimetric measursments at two points situated above each other at
a distance of 3 meters, irrespective of both atmospheric and morphological
conditions. The error of these measuresments ranges from *+ 3.5 to + 5,0 E,

SAS A, - "Laboratory examination and calibration of narrow-range Sharpe

and GAK-7T gravimeters”. ,
Informator, Inst. Geod, i Kartog., t. XVIII, N° 5, p. 18-30, Warszawa, 1973.
(polish text).

WILCOX L.E., W.J. ROTHERMEL & J.T. V0SS - "The Bouguer gravity ancmaly
map of Asia”.

Paper presented at the Annual Meeting of the American Geophysical Union,
Washington, D.C., April 1972, USAF, ACIC, 16 p, St-Louis, 1572.

- Some methods for obtaining 1° x 1°, mean Bouguer ancmalies using
cbserved data,

- Some methods for obtaining 1° x 1°, mean Bouguer anomalies using
geophysical gravity correlation methods,

- Derivation of average srror of representation.

GERSTENECKER C. & E. GROTEN - "Comparison of tidal gravity observatiocns
with sea tidal models".

Rivista Italiana di Geofisica e Scisnze Affini, v. III, N° 5/8,

p. 213-218, 197B.
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Results of M. and K, constituents of earth tide gravity records
obtzined at 18 european stations sre discussed. Cocmpariscns with
(indirect) sea tidal perturbations of earth tides according to different
models by Zahel and Pertsev (for M; only) are discussed where prescnt
deficiencies of knowledge on the indirect effect are pointed out.
Uncertainties of thecries and lacking reliability of ses tidal models
lead to the fact that, at present, only strong anomalies in earth tidal
records can be explained by indirect effects.

BALTENBERGER P. - "Structure de la crolte terrestre le long d'un profil
Grande Chartreuse - Morvan - Puisaye, ¢'aprés les tirs du lac Negre de
Septembre 1866".

C.R. Acad. Sci. Paris, t. 284, Sér. D, p. 2880-2883, 19 Juin 1867.

Le long du profil lac Negre-bassin parisien, le surfaces de
Mohorovieic remonte vers 1l'extériesur des Alpes & partir de 1'0Oisans.
Trois zones effondirées sont mises en évidence, respectivement sous
Belledonne et la Grande Chartreuse, scus les Dombes et scus le Morvan.

KANE M.F., D.R. MABEY & R,L. BRACE - "A gravity and magnetic investigation
af the Long Valley Caldera, Mono County, California”.
J. Geophys. Res., v. B1, N° 5, p.754-762",

Gravity studies show that the subsurface part of the Long Valley
caldera is a coincident steep-sided depression filled with porgus
epiclastic and volcanic materials to a depth of as much as 3 km. The
depression contains two major basins, a larger end deeper one making
up much of the eastern part and a somewhat smaller, more shallow one
to the west 3 a positive featurs underlying the central part of the
depression separates the itwc basin areas. The east side of this feature
is linear in plan and coincides with the extension of the HiltwnCresk
fault which is mapped within and beyond the south edge of the calderas.
The indicatec relief on the postulated subsurface Hilton Creek fault
together with difference in depth of the eastern and western basinal
areas indicates that the eastern basin id downdropped in relastion to
the western one. Gentle gravity gradients cutside the caldera but
sicping towards it are interpreted as evidence of & low -density mass
located below the caldera fill. We conclude that it is probably related
to the magma source. Aercmagnetic data indicate that a northwest-trending
belt of metasedimentary rocks on the scuth flank of Lang Valley may
extend intc the celdera preoper and form much of the bedrock floor cf
the western part of the caldera. A magnetic low of shallow scurce in
the hot spring region in the southwest is thought to be caused by
hydrcthermal alteration of the ferrimagnetic minerals in the underlying
rocks, A broad positive magnetic anomaly near the center of the caldera
may be caused by a thick section of magnetic volcanic flow lying east
of the projected Hilton Creek fault and underlying much of the sastern
basin,
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GEOGRAVITY INC. - "Vertical gravity graciometer”.
Booklet, & p, Weburn, Mass., 19785,

This instrument is basically a very sensitive gquartz misrao-balance
with Z egual masses suspensed from the balance arms ...
Une mass is suspensed one meter below the other ...

Geophysics, v. 39, N° 4, Aug. 1974,

OLBENBURG 0.W. - "The inversion and interpretation of gravity anomzlies”.
Pp. 526-536,

A rearrangement of the formula used for the rapid celculetion of the
gravitational ancmaly ceused by a two-dimensional uneven layer of material
{Parker, 1972) leads to an iterative procedure for caiculating the shape
of the perturbing body given the anomaly. The method readily handles large
numbars of model peints, and it is found empirically that eonvergence of
the iterstion can be assured by applicaticn of & low-pass filter. The
nonuniqueness of the inversion can be characterized by two fres parameters
the assumed density contrast between the two media, and the level at which
the inverted tcpography is celculated. Additional geophysical knowledge is
required te reduce this ambiguity. The inversion of a gravity profile
perpendicular to & continentalmargin to find the locaticn of the Moho is
offered as a practical example of this method.

HAMMER S. - "Topographic and terrain correcticn for airborne gravity”.
p. 537~542,

A simple, convenient procedure is outlined for evaluating topographic
and terrein effects in airborne gravimetry. The method assumes that con-
tinuous terrain data (flight elevation and terrain clearance) are available
along a traverse. The terrain is taken tc be uniform to infinity in both
directicne perpendicular tc the flight line. The correction is sasily
celcuiated from = simple product series. The errcr tolerances are not
sericus. Non-perpendicular, irregular topography cannot be evaluaisd by
this simple procedure, but order of magnitude considerations demonstrate
that this problem ordinerily is not prohibitively important. In flight,
real-time correction for topographic and terrain effects is not a major
obstacle in the development of airborne gravity exploration.

OBSERVATOIRE ROYAL ce BELGIQUE - Comm. Sér. B, N° S8, Sér. Geophys. N° 128
from : Bull. Géod. v. 50, N° 2, 1976,

MELCHIOR P. & B. DUCARME - "The ratio 1/h : a simple method for the
prospectivn of tidal deformaticng of cavities in the Earth's crust”.
p. 137-136.

USANDIVARAS J.C. & B. DUCARME - "Etude de la structure du spectre diurne
des marées terrestres par la méthode des moindres carrés”.
o, 138-157.
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Several high guelity clincmetric and grevimetric tidal series were
analysed to investigete the possible liquid core resocnance effsct in the
diurnal spectrum.

The disturbed parts of the records were sliminated according to
specific criteria. The tidel constituents show a very good internal
consistency. Systematic effecis appear which do not Fit perfecily the
theoretical models. As far is the fine structure of the spectrum
(TVZ,Wg’l,?é 1] is concerned conclusions would be prematurs.

BJURGVIC D. - "Détermination du nombre de Love K ef du facieur ;ﬁ
affectant les cbservaticns du temps universel”,

Obs. Reyal Belgique, Comm. Sér. A, N° 33, Sér. Gecphys., N° 127,
from : Astr. & Astrophys. N°® 47, p. 325-332, 1978B.

A mean value TU 1 - TUC is computed for each day during o five-ysar
observation period (1967-1971) at 49 Observatories. A tidal terms research
in the rotation of the Earth was carried cut starting from TU 1 - TUC and
the residuals cbtained directly from TU O - TUC, after the elimination of
the secular and main harmonic terms. They were determined by the method
of least sguares, after expansion of TU C - TUC in Tayior's series. For
a comparison three methods of spectral asnalysis were applied : Fourier's
Gibb's and Blackman - Tukey's method.

A certain number of tidal terms, among which are 0, Mg, MF and My,
were identified.

Two values were obtainsd for Laove's number K : 0.301 and 0.343. The
amplitude factor A = 1 + k + 1 was also determined : from O] ccmponent
A = 0.807 and from Ms componsnt }\= 0.6875.

FISCHER E.U. & K.R. KGCH - "Resonanzeffekie aus Abweichungen in
Flugrichtung von Satelliten”,
Mitt. Ingt. flr Theor. Gecd. Univ. Bonn, N® 37, 37 3, Bonn, 1975.

370 - GHITAU DO. - "Uber eine gemeinsame Auswertung von Pegel und
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Nivellementsmessungen zur Bestimmung s&kularer Erdkrusten -
Vertikalbewegungen™.
Mit. Inst. Theor. Geod., Univ. Beonn, N° 43, 37 S, Bonn, 1978.

After consideraticn of the observation data concerned, a model is
built up for a simulteneous adjustment of mareograph and levelling
measurements. Special parameters are intrcduced for describing the
crustal movements and the "quasi-eustatic” changes, besides the parameters
For the static problem, as related to a reference epoch T,s and corres-—
ponding "meteorological” parameters. Finally some special cases are
discussed.

KOCH K.R. = "Hypothesenprifungen flr multivariate Ausgleichungen',
Mit. Inst. Theor. Geod. Univ., Bonn, N° 44, 37 S, Bonn, 1%76.

BREIN R. -~ "The influence of the gravimetric springs on the calibraticn
of Earth tides recordings”.
Marées Terrestres, Bull. Inf. N° 74, p. 4258-4332, Bruxelles, Sept. 1976.
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MeGINNIS L.O, ~ "Gravity fields and tectonics in the Hindu Kush”.
J. Geophys. Res,, v. 76, N° 8, p, 1684-1904, 1971,

Gravity fields in Afghanistan are characterized by larpe, negative
mean free-air anomalies in the eastern Hindu Kush and by gzsentially
Zzero anomalies in the western Hindu Kush. Thus, the western Hindu Kush
are in isostatic egquilibrium, wherseas the eastern Hindu Kush are asscciated
with a large mass deticiency. A mechanism involving underthrusting of iight
continental crust intc higher density mantle in the sastern Hindu Kush
and Pamirs is consistent with regional seismicity and gravity fields.
Positive free-air and Bouguer anomalies mark a belt of intrusives that
occupy a region of northeast-striking frectures along the Chaman fault
zone. This zone may represent the northwest border of the Indian
subcontinental plate.

THOMAS S.W. & W.G. HELLER ~ "Efficient estimaticn techniques for integreted
gravity desta processing”.
AFGL~TR-76~0232, Final Rep. 15 Aug. 75 - 31 July 78, 80 o, 1978.

A mathematical technigue is ceveloped for the combined use of variocus
types of gravimetric data in the estimation of such gravity guantities as
the disturbance potential and the gravity disturbance vector. Mocdern
freguency domain technigues are introduced which substantially reduce
the computer processing requirements asscciated with least-sguares
gravity quantity estimation. This approach represents zn extension of
existing least-squares methodology based on the use of self-consistent
statistical gravity models. Analysis, supported by a numerical study,
shows the equivalence of the estimates produced by the esnventional
space-domain methods and the new frequency-domain methods. Numerical
simulations demonstrate the perfarmance of the naw technigue for gravity
surveys invelving both single and multiple data types.

ASSOCIATION INTERNATIONALE de GEODESIE - Bulletin Geodésigue
v, 50, N°® 4, 1978,

PETROVSKAYA M.S, - "A new form of representing the seopctential”.
p. 3533-362,

A new procedure is cutlined for expanding the potential of a bedy
of irregular structure and shape. The expansion converges in the whols
space including interior regions and the surface of the body.

ANDERLE R.J. - "Palar motion determiner] by Doppler satellite observaticns”.
p. 377-390.

Doppler chservaticns of Navy Navigation Satellites have been used tc
cempute pole positions on a daily basis since 1863, Limited computations
have been performed using data on file for the period 1964-1969, Resuits
of recent computations give a standard errcr in pocle position based on
48 hours of Doppler observations of 7 cm. However, effects of errors in
the orbit due to uncertainties in the gravity field prevent the attainment
of this precisicn ; tha standard deviation of pole position for this time
span is 80 cm, giving a standard errcor for a five day mean based on chsepr-
vations of two satellites of 25 cm,
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378 - RADBECKI J., - "Investigaticn of polar moticn usine Dopplsr observaticons
of the artificial Earth satellites®.
Prec, Inst, Geod. & Cartog., €. XXIII, Z. 2(53), p. 19-24, Warszawalf7s

The aim of this paper is tc show, on thes basis of the current litereture,
the directicn in which methods of polar motisn investigations developed
nowadsays.,

In the sixties in Dahlgren a method of determination of the pele position
on the basis of the Artificisl Earth Satellite Doppler observations wes
developed and scon after that regular service called Jahleren Polar Moni-
toring Service was set up. Errors of satellite coordinates, inexact
knowledge of the refraction influence in the ionosphers and troposphere
as well as the instrumentsl errors have the essential influence on the
accuracy of determination,

In the course of TRAPOL experiment it was shown that Doppler obser-
vations of ane navigation satellite, carried on only from one station
alleow to determine chenges in the latitude and longitude of such a station
with proper precision, providing that accurate satellite ephemerides are
known. In 1973 in Cerga regular enalyses of the pole displacements were
started.

Bureau Internaticnal de 1'Heure in Paris has begun to apply the results
of satellite determinetion. The results cbtained by DPMS came to be more
precise that the ones that were determined by conventicnal methodsThrough
the lastmenticned methods will decide about stability of the reference
system for a leng time.

377 - RUMMEL R. - "A model comparison in least squares collocation”,
AFGL-TR-76-01388, The Ohic State Univ., Rep. Cept. Gend. Sci. N°® 238,
Sci. Rep. N°5, 38 p, Hanscom, 1476.

In the model equaticn of least squares collocation there appears a
random signal, s’, which is of the same physical nature as the observations
whereas the signal to be estimated, s, is only linked tec the madel through
its correlation with s’. This Model (1) is compared with the least squares
estimation Model (2), where the signal to be estimated is directly part
of the model with a coefficient matrix R. The basic differsnces of these
two models in the framework of physical geodesy are pointed out by ana-
lyzing the validity of the equation : s5' = R s,
that transforms one model into the other, for differeni cases. For
clarification purposes least squares Ffiltering, prediction anc collocaticn
are discussed separately. In filtering problems the cosfficient matrix R
becemcs the unit metrix and by this the two models become identical. For
prediction and collocation problems the relaticn s’ = Rs is. only fulfilled
in the global limit where s becomes either a continuous function on the
garth or an infinite set of sphericel harmonic cocefficients. Applying
Model (2), we ssze that for any finite dimension of s the operator
equaticns of physical gsodesy are approximated by a finite matrix relation
wheregas in Model (1) the cperator equations are applied in their correct
form on a continucus, approximate functions %

Both methods have besn appliied in a numerical exemple where spherical
harmonic coefficients of the geoid height were estimated from geoid heights
given in a global regular point grid over the sphere. The results show that
not only the specific features of the two least souares estimaetion methods
have to be taken into consideraticn but to a high extent alsc the charac-
teristics of the involved gravity quantities when a decisiorn has to be
made which of both metheds should be applied.
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KATTNER W.T. -~ "Advances in dynamic gravimetry”.
Proceedings of the Symposium on Dynamic Gravimetry, March 16-17, 1870.

Fort Worth, Texas.
Instrument Soc. America, 172 p, Pittsburgh, 1970.

TRAGESER M.B. =~ "A gradiometer system for gravity anomaly surveying”.
p. =35,

A gravity gradiometer for use in a moving vehicle is feasible.
Presently such a deviee is under development at the M.I.T. Charies
Stark Oraper Laboratory. A performance level of % Edtvds Unit

( %— % 1079 sec™?) can be projected for a properly designed instrument

operating in a properly designed system. This performance level gives a
survey accuracy of one milligal in 20 miles for a pure gradiometer system.
The paper presents the features necessary in a system to implement

the above projsction. Gravity anomaly indication is mathematically for-
mulated. The effects of tremsient and slowly changing errors are analysed.
Suitable gradiometer instrument concepts are presented. The meassurement
dynamics of the gradiometer feedback loop are studied. A data processing
scheme for minimizing sensitivity to noise is developed. Reguirements

for excellent stabilizeticn servos are derived. Methods of achieving
excellent stabilization ars disclosed. Vertical indication accuracy
requirements aere discussed. Necessary gradiometer compensations are
svaluated with respect to their difficulty. The effect of Brownian motion
noise is interpreted.

The paper also presents the features of the experimental gradiometer be
being built at the MIT Charles Stark Draper Laboretory. Rationalization
is made Ffor the selected support system. This instrument is compared with
other instruments which incorporate related principles. The structural
elements are described. Balancing provisions are treated. Details of the
support system are revealed. The thermal design and temperature control
system is explored.

KLINGENMEIER P.L., M.A. MELDRUM & E.H. METZER - "Error scurces in a
dynamic gravimeter”.
p. 36-47,

Bell Aerospace gravity meters {BGM-1 and BGM-2) utilize an inertial
grade force rebelance accelerometer (Model VII) as the basic sensing
device. This instrument was originslly developed for measuring the acce-
lerations of inertial navigation and guidance system. It's primary purpose
is to measure dynamic accelerations with a range of over 1800g's and a
frequency response of up to 2000 Hertz.

The gravity meter is s very specialized application for this instrument
stressing dynamic and static biass and scale factor stabilities, their
temperature coefficients and the very low threshold {under .01 miliigall.

In the past two years, an exitensive investigation to isolate the
cdynamic as well as static error sources of the gravity sensor has been
conducted covering both the Model VII and the precision electronics. One
of the goals was to identify error scurces by power spectrum analysis of
the signal output. Subsequent identification of various error mechanisms
led to performance improvements by either reduction or elimination of the
Brror scurce. The paper describes the accelerometer error sources such as
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the suspension springs and the force rebalence system and alsc the modi-
fications that have been made for the dynamic gravimetry aoplication,
Oesign improvements in the senscr electkronics including bias ¢enerstor,
summing amplifier, and digital converter are alsc described.

SAVET P.H. - "New developmerts in gravity gradiometry”.
5. 48-58,

A filctitious potentiel functicn is introduced as an approximation
to & locally tangent potential fumction. It is shown that this fictitious
potential can he analytically and experimentally sexplored =nd provide fhe
data necessary for the definition of gravitational features, including
1ocel anomalies. Thesz can be derived simultanecusly be measuring appro-
priately directsd horizontal gradients of gravity which yield the local
differential curvature of the equipotential. This is the only parameter
capable of defining the anomalies encountersed. Moreover, the differential
curvature depends con the anomalies alone and is completely independent
of the over-all planetary mass and gravitaticnal features. The instrumesn-
tation necessary for this expleoration cannot be conceived along conven-
tienal design lines of accelerometers based on the elastic suspension of
a proof mass. Instead, an entirely new sersor is sugpested, operating on
the free proof mass principle. This eismic” instrument does not require
calibration, operates independently of the size of the proof mass, and
represente an optimized figure of merit in terms of sensitivity over the
square of its time constant of response.

ANTHONY 0. = "Navigation requirements for dynamic gravimetry by msans of
gradient measurements”.,
D, 59-64,

The gravity change alcong a traveled path can be cbteined from an
integration of the products of the three navigation ceoordinate components
and the corresponding terms of the second order gradient tensor applying
to the vertical directicn. By this method, errors in navigation as well as
in gradient measursment contribute to the gravity errcr. Graphs are given
for several different height and distance error propagaticns, for gravity
error from different combinations of navigation error, and for gravity
error from combined gradient / navigation errors where gradient errcr is
a multiple of the navigation error. The navigaticn accuracy required for
& perticular gravity accuracy depends on gradient measurement accuracy and
distarice traveled before update which can be provided by passing thrcugh
peints of known gravity or by simultaneous dynamic gravity measurements.
It is concluded that for worldwide gravity surveys by means of gradient
measurements alone, we require navigation data where the standard errors
of the distance difference compenents will not be greatsr than 10 meters
times the square root of the distance travelsd in kKilometers, while the
height differences nesd not be known very accurately, standard errors of
200 meters heing acceptable .



g)

)

g)

bl

IT - 18.

BRADBURY J.T. - "Radiclocation systems for dynamic gravimetry”,
n. 67-74.

The talk will aisc cover a variety of automatic accessories available
with this system, such as an sutcmatic printer capable of recording posi-
tion simultansgously with other data ; an automatic track plotter whereby
preplotted tracks may be navigated ; and a number of other interesting
accessories which are presently being evaluated for field use. The speaker
will also show how @ number of these accessories can be of immense value
in the conduct of gravimetric surveys. Mention will also be made of the
use of this radiclocation eguipment by the Naval Oceanographic Office in
actually calibrating a number of gravity meters on their occeanogrephic
vessels,

GREENEWALT D. -~ "Gravimetric error associated with rapid movement
parallel to an undulating geoid”.
p. 75-78,

Gravity measurement made from a high speed aircraft flying parallel
to an undulating geoid will be influenced by vertical accelerations as-
sociated with those undulations. Such accelerations will be a significant
fraction of the associated gravity anomalies when the latter are elongate
and less than 100 km in the shorter dimension, and when aircraft velocity
is parellel to that short dimension and greater than about 200 kts. It
also appears that when part of the geoild undulation can be represented
by a since function, there will be a certain aircraft velocity-sltitude
combinatign for which the vertical acceleration will exactly cancel that
part of the associeted gravity anomaly. Thus at a given velceity and
altitude, a companent of gravity variation will be undestectable.

GROTEN E. - "Some remarks cn downward continuation of gravity”.
p. 8B-94,

several problems connected with the downward continuation of airborns
and surface gravity are outlined. Numerical solutions of correspending
integral eguations are discussed ; some conclusions on spectral methods
in connection with dats filtering are given which are relevant whenever
strong noise exists. The validity of planar approximations and the use-
fulness of combining truncated series expressions with discrete data
(for specific sets of degree variances) is dealt with. Power series
expansions are compared with corresponding asymptotic series developments.

BRADLEY C.L. - "Identification of vertical deflections utilizing an
ingrtial navigator and optimum data processing”.
p. 95-104,

A technigque for estimating vertical deflection and ocean currents,
utilizing an Inertial Navigstion System (INS), gecdetic reference {Loran,
Lorac), and optimal data smcothing, makes it possible to recover the
deflection of the vertical directly from the error in INS output rather
than yeing gravity anomelies processed via the Vening Meinesz integral
as is conventionally done. This technique allows a maximum of information
to be obtained with a minimum of computation because all states are
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Jointly sstimated, including system output errors, system driving noise
and measurement ncise.

Based on assumed statistical srror valuss, the technigus is thecreticslly
copable of estimating deflections with an rms error less than one-half
the rms valugs of the deflzction field. Ocean currents can be estimated
within an rms errcor lass than one-third the rms value of the ccean current
Tigld.

The mathematicol techniques smployed are not limited to the problem
described, but have a wide renge of applicaticns to sxtracting information
from oceanographic data.

KOCH K,R. - "Reformulation of the geodetic boundery velue problem in view
of the results of gecmetric satellite gecodesy”.
p. 111-114.

Sinca the shepe of the Earth cen be assumed as given by satellite
triangulation metheds, the boundary valus problem of physical gsodesy
is reformulated by taking into account that net the surface of the Earth
but only the gravity field hes to be determined. Hence, it is possible
to use gravity measurements instead of grovity anomalies as boundary
valugs, so that the epproximations in the derivation of the boundary
condition of the classical boundary values apprecach are eveided. The new
formulation uses the potential of e simple layer tec represent the geopo-
tential and leads to a system of guadratic eguaticns for the unknown
density values which cen be solved by intrcducing spproximate values feor
the density.

BELL €.C., R.L. FORWARD & H.?. WILLIAMS - "Simulated terrsin mapping with
the rotating gravity gradiometer”,
p. 115-1289.

We preseni the results of an experimental simulation of the gravity
gradient profils that we sxpect to obtain from a rotating gravity gradio-
meter passing over terrain with subsurface density fluctusticns. The
simulation was carried out by constructing a scaled down simplified model
of the terrain with density variastions similar tec those expected in the
real terrain. The model was moved past our laboretory version of ths
rotating gravity gradicmetsr and the output of the sensor was plotted as
a function of the relative position of the sensor with respect to the
gimulated mass distribution. The resultant gravity gracdient profile is
compared with that predicted by our computer program for the same confi-
guraticn, The situation simulated in the experiment was that of a lunar
spacecraft at 30 km altitude crbiting over various mascon structures.
Bezcause of the 1/R3 characteristic of the gravity gradisnt, however, the
simulation could apply equally to an aircraft at 3 km altitude flying
over large geological structures many kilometers down, or an aircraft
at 300 m sltituds looking at small local structures near the surface.
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KAULA W.M. - "Application of space and astronomic technigues to solid
Earth and ccean physies”,
., 130-135,

This peper summarizes a NASA-sponsored study involving BS scientists
in August, 1868,

Recent develcpments in instrumentation indicste orders of magnitude
improvement in measursment of direction, range, range-rate, and accele-
retion. The most important of these are
1} satellite rader zliimetry ;

2} satellite to satellite range-rate tracking :

3) ground to satellite laser ranging ;
4) very long base line interferometry ;

5) drag-free performance of low altitude setellites ; and

6) satellite tracking of large numbers of free-floeting bUDYS.

Attainable with present technology and knowledge of %hs environment
appear to be determinraticon of the mean sea level toc + 1 ;m 3 of tracking
station positicns te + 15 om ; of inertially referred directions to
+ 0.005” ; and of gravity varisticns to a resolution of 250 km.
Eventually attainable appear tc be + 10 em, + 2 cm, + 0.00%%, and 100 km
for these same guantities. - - -

These capabilities would enable space & astrcnomic techniques to make
significant contributions to sclving the problems of the driving forces
and responsa mechanisms of global tectonics ; the pattern of the general
ocean circulation ; the rotationsl dynamics of the Earth, ranging from
the gecmagnetic dynamo to the seismic excitation of wobble ; and the
mechanism of snergy dissipation in the occeans.

GRAF A. - "Development accomplished in the sixties destined for improving
the seagravimeter GS3 2",
p. 136-141.

Beginning with the previous methods of eliminating the cc-effect of
rotary weigh-beam typs sea-gravimeters, & new method for this purpose is
being presented. A horizontal weigh-beam is being servo-controlled by
magnetic compersation. Advanteges of this type of operation, specially
reducticn of cc-error are discussed. Resulis of laboratory and sea test
trials confirm the assumptions, Using this principle in connection with
the translatory moving senscr cffers further advantages, as pointed out
briefly,

JACOBY H.D. - "The new Askania seagravimeter GSS 3",
. 142-145,

A new seagravimeter, developed by Askania is being described in the
following paper. The problem with respect to measuring technique is being
defined, different solutions are discussed and reasons for the choice in
each respect are given. Thus beginning with the measuring principle, the
instrument is described in details of mechanical design and electronic
serva contrel. A special featurs of the system is the translatory moving
proof mass as sensor in a force compensated servo loop, resulting in fast
response, high accuracy and flexibility for different modes of data proces-
sing which make the instrument suitable for the demands of exploration.
Calibration procedurs is described and first measuring results are
presented.
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CASE J.E., J. BARNES, G, PARIS , H. GONZALEZ & A. VINA -
"Trans~Andean geophysical profile, Southern Colombia”.
Geol. Soc. America, Bull., v. B84, N° 9, p. 28G5-2904, 1473,

Megative Bouguer ancmalies ([ - 80 mGal) near the Pacific coast of
southern Colombia define the position of the Tertiary Bolivar trough.
Values increase sastward to e hugs positive anomaly {(+ 75 mGall) over
Mesozolc "esugeosynclinal” rocks of the western Andes. This anomaly is
part of the West Colomkian gravity high, which extends frem Panema into
western Ecuador and is caused by shallow mefic crust. Bouguer anomalies
are strongly negative (- 220 mGal) over pre-Mesozoic (?) metamorphic
rocks, Mesozoic (F) granitic bodies, and Tertiary to Holgecene volcanic
rocks of the central Andes between Pasto and Ipialss. The steep gravity
gradient between the West Colombian gravity high and the negative anomaly
of the central Andes represents the transiticn between mafic crust toc the
west and continental crust to the sast. This zone parallels the Romeral-
Cauca megashear system. East of the Andes, Bouguer aromalies range from
- 50 to - 120 mGal over a Mesozoic-Tertiary basin of the Putumayo district,
indicating that the crust there is thimner or denser than it is beneat
the central Andss.

Models derived from gravity data suggest that the crust is ahout
45 km thick under the south-central Colombian Andes. If this is correct,
the crust must thicken southward along the strike of the Andes, as thick-
nesses of 70 ki have been reported in the Andes of southern Peru, Bolivie,
and northern Chile by Lomnitz (1882) and James (1571a). Suph differing
crustel thicknesses may reflect different intensities of tectonic activity,
greater crustal thickness indicating more intense or rapid growth of the
volcano-plutonic arc or foreshortening of an existing crustal section.

"CASE J.E. , W.D. MACDONALD - "Regional gravity anomalies and crustal
structure in Northern Colombia”.
Gecl. Soc. America, Bull. v. 84, N® 89, p. 2505-281B, 1873,

The central range of the Colombian Andes gives way northward to a
sgries of Cenozoic fault-bordered basins and uplifts near the Caribbean
3ea. Pre~Cenozoic structures exposed in the uplifts curve increasingly
toward the east to become parallel to the continental margins along the
south side of the Caribbean. Major Cenozoic faults, with large vertical
and horizontal displacements. cut acress older structures which include
Permian-Triassic (?) and Late Cretaceous to early Tertiary metamorphic
zones, Precambrian gneiss, and Jurassic bathocliths.

Gravity ancmalies have large ampliiudes in the Santa Marta area.
Bouguer anomalies rise to + 4130 mGal over the crystalline rocks of the
high Sants Marta massif. Over adjacent Cenczoic hasins, they range down
tc - BO mgal over the Lower Magdalens basin and to - 65 mGal over the
Baja Guajira basin. Steep gravity gradients characterize the Santae Marte
and Oca faults on the west and north sides of the massi?f, respectively.

In the Guajira Peninsula region, Bouguer ancmalies increase to
+ 105 mGal over a serpentinite zone at Cabo de la Vela and to + 55 mGal
over Cretaceous volcanic rocks in the southern peninsuls. Two smaller
basins on the peninsule are characterized by negative Bougusr anomalies.
Steep gradients characterize many of the major Cenozoic faults, and two
concealed faults are postulated on this basis.
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Though useful for evaluating the relative verticel displacements, which
may exceed 10 km along faults bounding the Santa Marte messif, the grevity
data yielcd no definitive information on the large horizontal displacements
postulated olong seme of the major faults of the area. The Soupuer ancmalies
do indicate, however, the extension of some of the Canozoic basins inte
offshore areas.

Strong positive Boupuer cnomalies of the Santa Marta massif and its
creat relief, which exceesds 8 km relative to the flocr of the adjocent
Caribbean, indicate thin continental crust, lack of isostatic balance,
and relatively recent uplift for the massif. After corrections are mace
for the gravitational effects of Tertiary sedimentary basins in the
Guajira Peninsula, most of the peninsular region also has positive
ancmalies, suggesting a relatively thin continental crust asnd & lack of
isostatic balance. A mechanism of overthrusting, in relatively recent
time, of the continental margin over the adjacent Caribbean upper mantle
and crust tc the northwest can account for the observations.

GAMA L.I. & J. GUALDA - "Base gravimétrica do Corcovado”.
Obs. Nac., Pub. Serv. Grav. N° 1, 15 p, Ric de Janeiro, 1988.

GAMA L.TI. - "Valores da gravidade nc Nordeste e regiso Centro-Leste do
Brasil®,
Obs. Nac., Pub. Serv. Grav. N° 2, 45 o, Ric de Janeiro, 1971.

BUALDA J. - "Leventamentcs gravimetricos no Nordeste e regiso centro-leste
do Brasil".
Obs. Nac. Pub. Serv. Grav. N° 3, 55 p, Rio de Janeiroc, 1871.

INSTITUTO ASTRONOMICO e GEOFISICO of the UNIVERSITY of SAG PAULO -
"Selected references on Geodynamics for the Brazilian Territory, 1964
to 1574 . (Geodynamics Project)”.

Contr. Inst. Astr. Geof., Univ. Sac Pesulo, 131 g, Ses Paulo, 1978,

BIBBY H.M. - "Crustal strain from triangulation in Marlboraugh,
New Zealand”,
from : Tectonophys. v. 29, N° 1-4, p. 528-540, 1875,

Triangulation data from a series of surveys around the Wairau Fault
in the Marlborough District of New Zealand were analyzed simultansously
to determine position and the shear components of strain under the assum-
ption that strain is changing linearly with time. The surveys analyzad
included first and second crder geodetic surveys made betwsen 1838 and
1871, together with an early survey macde between 1878 and 1884,

the results of the analysis of the observations on the Wairau Feult
show that shear strain has been accumuloting at a constant rate of 0.35
* 0.08 microradians par year over the last 90 years. The magnitude of ths
right laterzl movement on the fault equivalent to this shear strein is of




387 -

388 -

381 -

the same order as that deduced for the last 20,000 years from geclogical
evidence. The direction of the principel axis of maximum shortening is
at 80" j_7°, which agrees with the azimuth of the principal stress axis
determined from microsarthgquake studies. This direction is alsc in
reasonable agreement with the directicn deduced from veclogical evidence
spanning 20,000 years. As the shear strain is not concentrated on the
fault then little or no slip has cccurred during the period of the
surveys, The observed accumulation of strain is probebly associsted
with an scccumulation of elastic energy.

The block to the north of the Wairau Fault displays very different
strain characteristics from the region to the south of and across the
fault itself.

HICKS S.R. & A.C. KIBBLEWHITE ~ “Seismic refliecticn profiling in very
shallow waters in the Upper Waitemata Harbour, New~Zealand".
from : N.Z. J, Gesl. & Geophys., v. 19, N° 2, p. 213-231, 1975.

A marine seismic reflection survey was conducted in the upper
Waitemata Harbour, using a high-resolution aecoustic profiling system.
The depths to the identified seismic reflectors agree closely with the
measured strata depths from borehole data, the differences between the
two sets having a standerd deviation of + 0.9 m. This is despite the
poor signal-to-noisgratioc resulting because the weter depth was at times
less than 2 m.

The structure of the arsa is complex, but three principal strati-
fications have been identified. ...

NATIONALKOMITEE fUr GEODASIE und GEGPHYSIK - "Arbeiten zum internatio-
nalen Geodynamik-Projekt in der DDR, (1873 / 1974)}",
Geod. & CGeophys. Verdff. R, III, H. 3B, 134 S, Berlin, 4975.

Résumés d'environ 60 communications ; guelgques unes sont relatives
plus particuliérement aux problémes de gravimétrie {(DITTFELD, ELSTNER,
KAUTZLEBEN, WIRTH...).

SEARLE R. & P. GOUIN - "A gravity survay of the central part of the
Ethicpian rift velley”.
Tectonophys., v. 15, N° 4-2, p. 41-52, in East African Rifts, 1972.

Gravity traverses have shown that the smocth negative gravity
pattern over the Ethiopian and Somali Plateau is disturbed by a& strong
pesitive anomaly over the entire width of the Ethiopian Rift Valley.
Un this broad positive anomsly are superimposed other smalier pesitive
anomalies which were found to coincide with the location of the Wanji
fault belt.

The present close-grid gravity survey of the central part of the
rift defines more accurately the locaticn of these positive anomalies.
Correletions are made with the main gevlogical and tectonic features of
the rift and crustal models are presented which account for these
ancmalies.
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382 ~ AMERICAN GEOPHYSICAL UNION - "The geophysics of the Pacific Ocean

al

b)

c)

basin and its margin”. A volume in honor of George P. WOOLLARD.

Gecphys. Monogreph 19, 480 p, Washington D.C., 1876,
Pepars presented &t a symposium beld in Honclulu, Dec. 1974,

They deal With different branches of geophysics
- Bravity and geodesy
- Seilsmology
- Magnatism
~ Marine geology and tectonics
- Voleanology ahd petrology

- Tectonophysics.
WORZEL. J.L. - "Bravity investigations of the subduction zone”.
p. 1-15.
WATTS A.B., M, TALWANI & J.R. COCHRAN - "Gravity field of the Northwest

Pacific Ocean basin and its mergin®.
p. 17-34,

Surface-ship and pendulum gravity measurements have been combined in
new freeg-air gravity anomaly maps of parts of the northwest Facific Ocean
basin and its margin. The most prominent features of these maps are the
broad belts of positive ancmalies which ccour seawerd of deep-sea trenches
and landward of island arcs at the margins of the northwest Pacific basin
and the broad belts of positive end negative anomalies which flank the
gastern end of the Hawaiian ridge in the interior of ths basin. The
positive snomalies seaward of trenches can be easily isclatecd from the
longer wavelength regional gravity field of the northwest Pacific upon
which they are superimposed, These studies show that
1) positive free-air grevity ancmalies of about + 40 to + 50 mbsl ccour
seawarc of trenches and,

2) negative residuel gravity anomalies of about - 10 mGal occur over the
Pacific basin, except over Hawaii and the Gulf of Alaska where they are
pcsitive.

SEGAWA J. & Y. TOMODA - "Gravity measurements near Japan and study of the
Upper Mantle beneath the sceanic trench marginal sea transition zones",
n. 35-52,

A free-air gravity anomaly map of Japan and the surrounding seas is
presented, compiled primarily from data obtained by the Tokyo Surface Ship
Gravity Meter. By use of gravity and the presently available seismic
refraction data cbteined for the crustal structures, the density anomalies
in the upper mantle near the Jepen and Izu-Bonin arcs have been estimated.
Plausibilities of the density anomalies thus cbtained have been examined
by comparing them with the results from ancmalous seismic veloeities and
density veloecity relationships. The residual gravity ancmaliss near
cceanic trenches, which have been considered to be discordant with seismic
results, have been estimated as accurately as possible, and then explained
in terms of a concentration of mass within a bending lithosphere due to
pessible elastic compression, phase transformaticns, or magmetic flows.
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WILCOX L,E. - "Airy-Woollard iscstasy”.
p. 53-57.

It is proposed that the variable crustel density variety of Airy
isostatic theory introduced and developed by G.P.WODLLARD be known as
Airy-Woollard isostasy. An augmented form of Airy-Woollard iscstasy
involving a variable mantle density is also derived-Standard Airy-
Heiskanen isostasy is compared with Airy-Wocllard isostasy using the
crustal column ccnecept and basic eguations.

MORGAN P. - "A simulation study for sub-meter gecdssy in the Pacific
Basin®,
Dl 59"'65-

The advent of tunar Laser Ranging (L.L.R), with precisicns greater
than 10 cm, offers geodesists and geophysicists an unprecedented tool
for measuring the dvnamic earth and exploring its mysteries. L.L.,R. is
a fixed-site astronomical technigue not readily adaptable to repid
observations in some of the Earth's harsher environments nor to the
special logistics of those regicns. Orbiting artificiael satellites,
as well as being weather independent, offer technigues that make use
0f portable eguipment . Unfortunately this gain in versatility is at
the expense of precision and accuracy. The combination of three Pacific
basin L.L.R. observatcries collccated with Doppler tracking stations
offers the possibility of recovering geodetic information at the sub-
meter level ...

OCOLA L. & H. ALEMAN - "Regionel gravity of Peru" (abstract).
p. B67.

A regional gravity ancmaly mep of Peru and the neighboring ocean
reveals the following anomalies of regional extent :
1) a narrow negative ancmaly closely following the Peru Chile trench
and reaching values of - 200 mGal ;
2] a positive ancmaly with values up to + 50 mGal trending generally
along the coastal cordillera ;
3) a broad anomaly with extreme values approaching 400 mGal in southern
Peru,

This anomaly becomes less negative and narrower towards the north.
Crustal models constructed to satisfy gravity and available seismic data
show an extraordinarily thick crust underlying the Andean mountains.

YOSHIT T., Y. KGNO & K. ITG - "Thickening of the oceanic lithosphere”.
p. 423-430.

A concept of thickening of the cceanic lithosphere is presented.
From the "residual gravity anomaly” {RGA), defined as a mantle gravity
anomaly, the fthickness of the lithosphere-f (km) is inferred to increase
as the sea-floor age t(m.y.) gets older. The relation is given by
€ = 7.49°/F . A thermal model of the thickening lithesphere is derived
so that the lithosphere grows from a melten asthenosphere and the letent
heat is released at the lithosphere-asthencsphere boundary.
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The thermal model is concordant with the thickness of the lithosphere
inferred from the RGA. The possible presence of a highly molten asthenos-
phere just beneath the lithosphere is implied from the thermal model.
Surface wave and cther geophysical studies strongly support the concept
of the thickening of the lithosphere. Petrological considerations suggest
a distinct layered structure within the lithosphere, namely,dunite or
harzburgite, garnet pyroxenits, and gclogite, from the top to boitom
layers.

WALCOTT R.I., - "Lithospheric flexure, analysis of graviiy asncomalies and
the propagation of seamount chains”.
p. 431-438,

Topography on the earth's surface loads the lithospherie plates
producing vertical displacements, gravity ancmalies, and plate stresses.
The displacements and gravity anomalies of the deformation produced by
individual loads whore so distinguished give estimates of the thickness
and viscosity of the lithosphere. The statistical analysis of gravity
anomalies cver large areas is also possible and can lead to the identi-
fication of areas of different plate thicknesses. The stresses generated
within a plate by the lcads of the great sesmount cheins like the
Hawaiian - Emperor chain are sufficiently large to produce eglastic
failure and even complete rupture of the lithosphere. Depending on the
availability of magma, the rupture could result in further growth of
seamounts and a self—propagating mechanism for the chain. Such a mecha-
nism is inadequate to explain ail features believed to be observed in
the Pacific seamount chains, but it is a mechanism that is likely to be
superimposed on others such as the drift of the lithosphere over an
asthenospheric hot spot.

ANFILOFF W., B.C. BARLOW, A. MURRAY, 0. DENHAM & R. SANDFORD -
"Compilation and production of the 1976 1:5,000,000 gravity map
of Australia”.

from : BMR J. Australian Geol. & Geophys., v. 1, p.273-276, 1978.

In 1976 a coloured 1:5.000.000 Gravity Map of Australia was publishad
by BMR. At that stage the systematic reconnaissance gravity coverage of
Australia, initiated by BMR in 1959, was complete, and preliminary gravity
values were available from marine coverage of the continental shelf and
margins. The map was based on approximately 260 000 gravity cbservations
obtained by various organisations at a cost of about £ 12.000.000 From
300 surveys. It was produced using a CDC Cyber 78 computer system,

Calcomp platters and cartographic technigques. The computer processing
phasg took about 4 months and the cartography about 3 months. The coloured
1 : 25.000.000 Bouguer and free-air anomaly maps contained in this issue
were also produced from the same data bank.

The anomalies on the maps are based on the Potsdam datum for observed
gravity values, and the 1930 International Gravity Formula.
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384 - SOCIETE HELVETIQUE DES SCIENCES NATURELLES ~ Procés verbal de la 122énme
séance de la Commission Géodésigus Suisse tenue & 1'Université de Berne
le 28 Juin 1978.
28 p, 1977.

- CENTRE NATIONAL POURL'EXPLUGITATION DES OCEANS
385 -~ N® g7, 23 p, Paris, Janvier 1877.
396 - N° 88, 24 p, Paris, Fév. 1877.
387 - N° 89, 19 p, Paris, Mars 1977.
398 - N°100, 14 p, Paris, Avril 1977.
399 - N°101, 23 p, Paris, Mai 1977.

400 -~ SATO T. - "On an instrumental phase-lag of the LalCoste-Romberg
gravimeter”.
Bull, Inf. Marées Terrestres, N° 75, p. 4341-4380, Bruxelles, 31 Mars 1977.

Earth tide observations have been carried out twice, in 1874 and in
1975 at the International Center eof Earth Tides (ICET} in the Roval Ob-~
servatory of Belgium (ORB) by using our LaCoste & Romberg gravimeter G 305
{LCR 305). Moreover, comparison observations with a SAKUMA tidal gravi-
meter using a zero method have been made at the Bureau International des
FPoids et Mesures (BIPM) in 1974.

As a summary of this series of gravity tidal obssrvations, it has
been found that our LCR 305 has a phase-lag attaining 1% ~128 for the
Mo and 01 components compared with the adopted values of the ICET and
SAKUMA gravimeter. This phase-lag may not be attributed to the analytical
procedures but to some instrumental sources proper to our LCR meter.
Further, it has been experimentally confirmed that the magnitude of the
phase-lag depends upon the instrumental sensitivity.

401 - MELCHIOR P. - Bibliographie des résultats d'observaticns de marées
terrestres.
A.1.G., Centre Int. Marées Terrestres, Obs. Royal de Belgique, Bruxelles,
27 p, 1877,

402 - MELCHIOR P. - Bibliographie générale des Maréss Terrestres, Supplement II,
1974-1976.
A.I.G., Centre Int. Marées Terrestres, Obs. Royalde Belgitue, Bruxelles,
24 p, Bruxelles, 1977.

403 - MOENS M. - "Solid earth tide and Arctic oceanic loading tide at
Longyearbyen (Spitzbergen).
Phys. Earth Planet. Inter., n°® 13, p. 187-211, 19876,

The three components of the indirect oceanic effect are calculated
for the My, K1 and 0y waves and compared with the observed earth tide.
The vertical component of the near Arctic oceanic load explains fairly
well the large 45° observed phase lag of M>. The results for the horizontal
components are satisfactory ; the discrepancies between different tiltmeters
are not due to the oceanic perturbations {unless some local or cavity
effects are supposed}.
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2z, J.R. KUC & B. DUCARME - "Earth tide gravity maps for
raope” .

Obs. Royal de Belgique, Comm. Ser. A, N°® 38, Ser. Geophys. N°® 128.
from : Phys. Earth Planet. Inter., N° 13, p. 184-198.

Tidal gravity profiles completed in western Europe by the authors
{twenty stations) are complemented with some others from independent
stations to provide the first tidal gravity maps of this region of the
world exhibiting a guite smooth behaviour of the tidal parameters.

Diurnal waves appesar nearly undisturbed and could furnish an upper
limit for the solid tide phase lag. Semi-diurnal waves are clearly affected
by the oceanic indirect effects. Computations of these effects shows that
the existing oceanic cotidal charts are imperfect and should be improved
by uslng the earth tide measurements as constraints,

ROSE J.C., G.P. WOOLLARD & A. MALAHOFF - "Marine gravity and magnetic
studies of the Solomon Islands”,

Int. Upper Mantle Project, Sci. Rep. N° 45, p. 379-410, 196B.
American Geophys. Union Geophys. Monograph 42, Nat. Acad. Sci.,

Nat. Res. Council Pub, 1B87.

From October through December of 1965, marine gravity and magnetic
studlies of the Solomon Islands region were carried out aboard HMS Dampier,
the British hydrographic survey vessel, With the LaCoste & Romberg sea
gravimeter S8 and a Varian Associates proton-precession magnetometer,
approximately fourteen thousand miles of gravimetric and magnetic mea-
surements were collected under unusually favorable weather conditions. A
free-air anomaly contour chast and a Bouguer anomaly contour chart were
then constructed for the region from the gravity data obtained on Dampier,
data obtained on USS Wandank in 1964, data obtained by Scripps Institution
of Oceanography on RV Argo in 1980, and the data obtained on HMS Telemechus
in 1958, USS Bergall in 1818, and USS Caitaine in 1918. A total Force
magnetic anomaly chart was drawn from the data obtained aboard HMS Dampier,
Bathymetric readings taken concurrently, together with additional data
from the Scripps Institution of Oceanography Lusiad and Proa edpeditions,
were used to draw a preliminary bathymetric chart of the reglon.

The gravity anomalies in the region scutheast of New Britain and between
Bougainville and New Guinea appear to be excessively positive by more than
100 mGal. Amplitudes of magnetic anomalies are generally less than 200Y
and in the form of elongate bipoles striking perpendicular to the observed
structural trends. Depth estimations suggest a three-layer crust. and
computed susceptibility contrasts suggest that the magnetic anomalies are
associated with intrusive basalts or andesites. '

MAZAC 0. - "Reconnaissance gravity survey of Zambia®.
Geol. Survey Dept. Tech. Rep. N° 76, 40 p, Lusaka, 1974.

Gravity measurements have been made by the Geological Survey, the
University of Zambia and Strojexport at stations established at about
15 km intervals along passable roads in Zambia. Free-air and Bouguer
anomalies have been calculated and the map enclosed shows the locations
of the stations and Bouguer anomalies for a density of 2.67 g em™3,

Table of 1698 stations - 1 gravity map of Zamhia.
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407 - WOODSIDE J3.M. & 5.A. WILLIAMS - "Geophysical data report of the Eastern
Mediterransan Sea”. (RRS Shackleton cruises 3/72, 5/72, 1/74).
Cambridge Univ., Dept. Geod. & Geophys., 225 p, 1877.

This report contains data obtained during Cambridge University marins
geophysical surveys carried out during 1972 and 1874 on R.R.S. Shackleton
in the eastern Mediterranean Sea and the Aegean Sea. All the original
geismic reflection profiles are included as well as the gravity, magnetic
and bathymetric data collected in the region sast of 27°E.

The data are presented both as profiles and as maps with values posted
along ship’s tracks. The maps are scaled at 1:1M at 46°N (except where
noted] and plotted in conformal Mercator projection. The profiles
{excluding the seismic profiles) are also plotted with a horizontal
scale of 1:1M.

420 - DARRACOTT B.W., J.D. FATIRHEAD & R.W. GIRDLER - "Gravity and magnetic
surveys in Northern Tanzania and Southern Kenya”.
from : Tectonophysies, v. 15, N® 1-2, p. 131-141.
in East African Rifts, 1972.

The main results of gravity survey carried out in 1968 and 196% are
presented with occasional reference to magnetic surveys carried out at
the same time. The long wavelength negative Bouguer anomaly associated
with the northern part of the rift zone is found to terminate at about
4°3 and the shorter wavelength positive anomaly over the Gregory Rift
floor dies out at about 2°S. The negative anomaly is thought to be due to
8 low density asthenolith and the positive anomaly to be an intrusive
zone penetrating the upper crust suggesting extreme thinning of the lithos-
phere beneath the eastern rift north of 2°S. The negative Bouguer anomaly
over the Speke Gulf region is interpreted in terms of a simple rift ;
reasons are given for considering this to be a Precambrian structures
which is presently being rejuvenated. The negative Bouguer anomaliss found
aver the west-east volcanic chain which includes Meru and Kilimanjaro are
considered to be due to low density lava piles.

421 ~ SHEPPARD T. =~ "The Joint Services West East Sahara Expedition, 1975".
from : The Geogr. J., v. 142, Part 2, p. 201-215, 1378,

The Joint Services West East Sahara Expedition, comprising eight men
and four 1 tonne Land Rovers, completed the first crossing of the Sahara
from the Atlantic to the Red Sea through the Mauritanian "Empty Quarter”
between 25 January and 3 May 1875. The distance was 12054 kilometres
(7484 miles} and the time taken 100 days. A complete gravity measurements
traverse was carried out, a number of other scientific projects pursued,
and new refinements to methods of navigation were tried. Appendices give
details of fuel consumption and planning, and of the scientific Programme .
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COWAN I.M. & H.N, POLLACK - "Gravity in Zambia”.
from : Nature, v. 288, p. 615-817, 1877.

HASTINGS B.A. - "Gravity mapping and interpretation in Ghana”.
from : Ghana Geol. Survey, p. 333-337, 1976.

REEVES C.V. & D,G. HUTCHINS - "The National Gravity Survey of Botswana,
1872-73".
Geol. Survey Dept., Bull. N® 5, 162 p. Lobatse, 1976.

In 1972 and 1973 field work was carried out to sstahlish the first

nation-wide gravity survey coverage of Botswana. The gravity determinations

were controlled by & new network of gravity reference points connected to
IGSN 71 datum points in neighbouring countries.

Meighting of stations was achieved by altimetry controlled by trigono-

metrical heights and the new precise levelling network in Botswana.

Station positions were determined with reference to accurate survey points

using vehicle-mounted navigation eguipment. Access to the most-remote

areas was achleved by helicopter, using satellite imagery and photographic

print laydowns as navigation aids. The field procedure and the reduction
of the date is described : a Bouguer anomaly map of Botswana at the scale
of 1:1.000.000 is presented and supported by a catalogue of parameters
for 2131 deta points distributed over the whole courtry.

INSTITUTO PANAMERICANDO DE GEDGRAFIA E HISTORIA - Revista Cartografica,
N°® Esp. 28 (Reuniocn Panamericana de Catastro), 278 p, Mexico, 1375.

INSTITUTO PANAMERICANO DE GEOGRAFIA E HISTORIA - Revista Geofisica
N Esp. 5, 328 p, Mexicoc, 1978,

BERG E. - "The double pass method for more precise determinations of
longitude and geoldal height using the transit sysiem of navigational
satellites”.

HIG-75-11, Univ. of Hawaii, 76 p, 1975.

for Office of Naval Ressarch.

Using the Stansell (1870) elsvation correction for navigational
satellites together with the double pass method of Anderle (1971) and
Greely (1971) but for individual navigational satellites on two conse-
cutive passes, it is shown that unecertainties in longitude position can
be reduced to the order of 10 to 18 m for land stations with just a few
observations, and less than 4 m for dock-side ship stations taken over a
period of a week. It is also shown that the method allows identification
of satellites not giving relieble data and permits conclusions to be
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reached as to the cause of an apparent srror dependance on surface
glevation noted shove 1000 m in the Andean region of Colombia, South
America, reported by Woollard and Thompson (1374}. An additional adventage
of the double pess method brought out is that it allows geoidal heights to
be determined for remote isiands with the same degree of reliability as
their position and comparable to the best, continental determinations of
geoidal helght using standard geodetic measurements.

428 - RUMMEL R., DO.P. HAJELA & R.H. RAPP - "Recovery of mean gravity anomalies
from satellite - satellite range rate data using least squares collocation”.
AFGL-TR-76-0291, The Ohio State Univ., Sci. Rep. N° 7, 61 p, 1876.

Range rate data between twoc satellites can be used to determine
acceleration along the connecting line between two setellites by nume-
rically differentiating an analytic representation of this date. Using
a reference potential field this acceleration can be interpreted to be a
derivative of the disturbing potential along the line of the satellites.
Using geometric techniques, the radial component of the disturbing poten-
tial can be estimated. This component can then be incorperated in the
determination of mean gravity anomaliss at the surface of the garth using
least sguares collocation and theoretical covariance functions, This paper
discusses the theoretical basis of ths above procedures and describes
two simulation studies performed.

In the first, postulated data surrounding a 5° equal area block and a
2° x 2° plock was used to estimate the accuracy in which the anomaly could
be recovered. For example, with acceleration data havimg an accuracy of
* 1 mGal, a 5° anomaly could be determined with an accuracy of + 4 mGals
with the low satellite at 250 km, and + 8 mGals with the low satellite at
850 km. A comprehensive simulation experiment was then performed to check
the actual recovery of postulated anomalies determined from defined sets
of potential coefficients., Assuming known orbits the recovery of the
unknown anomalies was accomplished to about + 2 mBals. When orbits errors
were introduced the errors increased but could properly be controlled
through assignment of data accuracies.

The promising results of this study indicate that lesast squares
collocation techniques can bs advantageocusly applied to this type of
anomaly recovery avolding the instability of the downward continuation
problem that exists in other methods of ancmaly recovery from this data

type.

4289 - ASSOCIATION INTERWNATIONALE DE GEODESIE - Bulletin Géodésique,
v. 51, N° 1, Paris, 1877.

a) BRENNECKE J. & E. GROTEN - "The deviations of the ses surface from the
geoid and their effect on geoid computation®.
p. 47-51.
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The effects of the deviations of sea surface topography from the geoid
are estimated for terrestrial geold computations as cbtained from Stokes’
formula. The results are based on an egual-area expansion of Lisitzin's
sez surface topography data in a spherical harmonic series. It is realized
that thuse data affect mainly the harmonices of degree n £ 10.
Consequently, in geolds obtained from combination solutions (where low
harmonics are dominated by harmonics as obtained from differential orbit
improvement) the ses surface topography effects are relatively small.

b) PETROVSKAYA M.S. - "Generalisation of Laplace's expansion to the Earth's
surface” .
p. 53-62.

The external expansion of the Earth's potential V in spherical
harmonics is gengralized to the Earth's surface. Some additional expansions
are also proposed which represent the potential of a finite body practi-
cally in the whole space. The series developed can be used for the
combined evaluation of the Earth's potential from both satellite and
gravimetric measurements.

¢} RUMMEL R. & R.H. RAPP - "Undulation and anomaly estimation using Geos-3
altimeter data without precise satellite orbits”.
pl 73’88;

The paper describes results obtained from the procesing of 53 Geos -

3 arcs of altimeter data obtained during the first weeks after the launch
of the satellite in April., 187%5. The measurement from the satellite to the
ocean surface was used to obtain an approximate geold undulation which

was contaminated by long wavelength errors caused primarily by altimeter
bias and orbit error. This long wavelength error was reduced by Titting
with a low degree polynomial the raw unduletion data to the undulations
implied by the GEM 7 potential coefficients, in an adjustment process that
included conditions on tracks that cross. The root mean sguare crossover
discrepancy before this adjustment was + 12.4 meters while after the
adjustment it was + 0.9 m. Thess adjusfga undulations weres used to
construct @ geoid map in the Geos - 3 calibration area using a least
squares filter to remove remaining noise in the undulations. Comparing
these undulations tu ones computed from potential coefficlents and terres-
trial gravity deta indicates a mean difference of 0.25 m and a root mean
sguare difference of + 1,392 m.

The adjusted undulations were also used to estimate several 5°, 2°,
and 1° anomalies using the method of least sguares coclleocation. The
resulting predictions agreed well with known values although the 1° x 1°
annmalies ~rnld not be considered as —eliably determined.

430 - ASSOCIATION INTERNATIONALE DE CGEQDESIE - Bulletin Géodésique,
v.51, N° 2, Paris, 1977.
a) ARCENTIERO P. & B. LOWREY - "On estimating gravity anomalies - A
comparison of least square collocation with conventional least squares
techniques”, p.119-126.

The least squares collocation algorithm for estimating gravitiy
anomalles from geodetic data is shown to be an application of the well
known regression enuations which provide the mean and covariance of a
random vector (gravity anomalies) given a realization of a correlated
random vector (geodetic data) . It is also shown that the collocation
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solution for gravity anomalies Is equivalent to the conventional least-
squares Stokes' function solution when the conventional solution utllizes
properly weighted zero a priori estimates. The mathematical and physical
assumptions underlying the least squares collocation estimator are

described.

b) TSCHERNING C.C. - "A note on the choice of norm when using collocation
for the computation of approximations to the anomalous potential®,
p. 137-147.

In order to use the method of (least squares) colleocation for the
computation of an approximation to the anomaleus potentizl of the Earth
(T) it is necessary to spescify a reproducing kernel Hilbert space the
dual of which contain the (linear]) functionals associated with the
observations.

The specification includes the prescription of an inner product or an
equivalent norm. It is demonstrated, that this is equivalent to the pres-
cription of a specific reproducing kernel when an orthogonal (but not
necessarily orthonormall, countable basis is known.

When T is an element of the Hilbert space, it is proved, that absolute
errgr bounds may be computed, provided the norm of T is khown. Also the
convergence of a sequence of approximations obtained using observations
increasing in a regular fashion is secured in this case as proved by
MORITZ.

In Geodetic practice the empirical covariance function of the anomalous
potential has been used as a reproducing kernel and has in connection with
the set of solid spherical harmonics specified a norm. It is proved, that
a Hilbert space (of infinite dimension) equipped with this norm does not
contaln the anomalous potential.

c) BELLAIRE R.G. - "Correlation functions on ths upper half space” .,
p. 149-161.

The boundary condition and solution of a Dirichlet problem on the upper
half space are treated as random processes. It is shown that the first -
and second - order statisties of the solution to this problem are
completely determined by the corresponding statistics of the boundary
condition. The mean of the solution is the mean of the process on the
boundary. The correlation function of the solution zbove the boundary
is related to its value on the boundary by e Poisson integral formula.

431 - DERMANIS A. - "Probabilistic and deterministic aspects of linear
estimation in Geodesy”.
The Ohio State Univ., Dept. Geod. Sci. Rep. N° 244, 167 p. Columbus, 1976,
Tor NASA, Washington.

The objective of this work has been twofold : First, to clarify the
mathematical end probabilistic background of standard linear estimation
techniques used in geodesy and to reveal their interrelationship
Secondly, to address what we considered to be the two most important
estimation problems in geodesy : the norm choice problem in gravimetric
collocation, and the adaptive determination of the stochastic models for
not directly observable physical processes. ...
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AGAJELL 5.I. ~ "The influence of the short wevelength features of the
Earth's gravity field on low orbiting satellites”.

The Ohic State Univ., Dept. Geod. Sci. Rep. N° 246, 60 pp, Columbus, 1978.
for NASA, Goddard Space Flight Center, Greenbelt.

The influences of short wavelength features of the Earth's gravity
field {equivalent to 5° blocks) on satellite to satellite summed range
rate data, have been studied using simulated data.

It is found that the influesnce of a 5 mGal 5° anomaly is highly
detectable at the Apollo/Soyuz altitude but barely detectable at Geos-3
altitude. It is not possible tc determine the expected magnitude of the
influence comparable to observation because of the present limitation
of the Geodyn program used in the study ; but it is known that (for Rev. 8
ofApolln /Soyuz satellite), the r.m.s. influence of the higher degree
(19 to 30) coefficients is larger than the corresponding influence of
lower degree (12 to 18} coefficients.

In the practical evaluation of the influences, it is found that they
are very sensitive to the changes in the initial orbital elements. Since
these initial elements are at present not known to the accuracy of being
held fixed, it is concluded that contrary to the view expressed in Hajela
(1874), it is pot feasible to recover gravity anomalies from satellite to
satellite range rate observables while holding the initial orbital elements
fixed at some apricri values.

A feasible method must be capable of removing the contaminating
influence of the initial orbital slements on the ultimate observables
that will be used in anomely recovery. One such methad is to apply the
least squares collocation to 2 set of guantities derived from filtered
satellite to satellite renge rates.

CHRISTODOULIDIS O.C. - "On the realization of a 10 ocm relative occeenic
geolid”.

The Ohio State Univ., Dept. Geod. Sci. Rep. N° 247; 96 p, Columbus, 1978,
for NASA, Goddard Spece Flight Center, Greenbelt.

An investigation into the theorstical and numerical problems associated
with the computation of a 10 cm oceanic geoid was cerried out. Based on a
model which requires potential coefficients and gravity anomaly information
for the computation of geoidal undulations, an error analysis was developed
through which the necessary deta requirements for the realization of such
a high accuracy geold were derived.

In order to ensure the velidity of the Stokes integral to the reguired
level of accuracy, seasonal and latitude dependent atmospheric corrections
to the gravity and height anomalies were developed. From these correctiocns
it was deduced that when the combined latitudinal/sessonal dependence is
neglected, the maximum error introduced is of the order of 40 uBals for
the gravity corrections and 0.7 om for the height anomaly corrections.

While asttempting the error analysis in a more or less rigorous manner,
the numerical difficulties associated with such an approach were brought
to light. An approximate error mocdel in the freguency domain was then
developed through which an idea was obtained as to the nature, guality and
quantity of the desired deta requirements. Various data sets could result
in & 10 com relative oceanic geoid. One such set, indicative of the strict-
ness of these requirements, invelves gravity profile spacings of approxi-
mately 3 km with observational noise not exceeding 0.5 mGals inside detailed
data caps of 30°, and potential coefficients available to degree and order
70.
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MORITZ H.- "Least-squares collocation as a gravitational inverse

problem”.
AFGL-TR-76-0278, The Ohio State Univ., Sci. Rep. N° 6, 28 p. 1876.

The report compares least-sguares collocaiion methods for determining
the Earth’s gravitational field with geophysical inversion techniques.
Both are underdetermined problems with strong structural similarities.
Collocation is alsc considered from the point of view of representing
the external gravitational field by means of analytic functions. Finally,
the conceptual basis of least-squares collocation is briefly discussed.

SANCHEZ B.V. - "Seismic effects on the rotaticnal dynamics of the Earth
and its gravitational field”.
Goddard Space Flight Center, X-921-77-89, 35 p, Greenbelt, 1376.

MARSH B.D., & J.G. MARSH - "On global gravity anomalies and two-scale
mantls convection”,
from : J. Geophys. Res., v. 81, N°29, p. 52567-5280, 1976.

RICHTER and P/RSONS (1975} in their two-scale model of mantle
convection predict that if the depth of the convective layer is about
600 km, then for a plate moving at 10 em yr"1, longitudinal convective
rolls will be produced in about 50 m.y., end the s“rike of these rolls
indicates the direction of motion of the plate relative to the upper
mantle. In the case of the Pacific plate there should then exist a series
of longitudinal convective rolls probably striking WAW, These predictilve
features of two-scale mantle convection are tested by examining a new
global free-air gravity model which is complete to the thirtieth degree
and order. To isglate only those anomaliezs with wavelengths of probable
interest, the low degree and order field (degree of the field n 121 is
substracted from e field complete to the twenty-second degree and order.
The resulting free-air gravity map shows a series of linear positive and
negative anomalies spanning the Pacific Ocean. Anomaliss of this type are
found only in the Pacific Ocean area. These anomalies cross the east
Paclfic rise and strike parallel to the Hawaiian seamounts. Their
traverse wavelength is ebout 2000 km. Visual correlations between
residual depth anomalies and free-air gravity in the central Pacitid
are fair, We suggest that the long linear pattern of free-air gravity
anomalies may indicate the presence of longitudinal convective rolls
beneath the Pacific plates. In o:dsr for these rolls to have been deve-
loped in the course of 43 m.y., the age of the bend in the Hawaiian
Emperor seamount chain, for an absolute plate velocity of about 10 cm yr’1
the convective depth must be about 600 km or less. These results tend to
support the predictions of the two-scale modsl of RICHTER and PARSONS.

BREIN R., C. GERSTENECKER, A. KIVINIEMI & L. PETTERSSON - "Report on
high precision gravimetry”.
Lantm&teriet, Nat. Land Survey, Profes. Papers 1977/1, 28 p, G&vle, 1977.
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..and along the eagt Pacific..




