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OBITUARY

Dr. Goorge WOOLLARD
(1908 ~ 1979}

Dr. George WOOLLARD, an internationally known geophysicist whose
gravitational studies were instrumental in helping scientists redraw the shape
of the Earth, died of 2 heart attack Sunday 8 April at Queen's Medical Center.
He was 70.

Regarded by his colleagues as one of the top six geophysicists in the
world, he was perhaps known as much for his compassion and personal warmth
as for his scientific work ,

Orphaned in early childhood, Dr. WOOLLARD took great interest in the
plight of orphans, and five of his nine children were adopted.

Upon graduation, he went to Princeton, where he obtained a doctorate
in geophysics in 1937,

During World Way XL WOOLLARD worked on underwater sound at
Woods Hole Oceanographic Institute and then went to the University of Wiscomsin,
where he worked from 1948 to 1962. He became director of the Polar Research
Institute in Wisconsin, an orzanization he created.

Dr. WOOLLARD serwed as dirvector of the University of Hawaii's Institute
of Geophysics from 1962 until his retirement in 1974,

In 1939 Dr. WOOLLAPD was one of the first geophysicists to take his
instruments out of the laboratory amd into the field.

His grestest contribuilon was in the areas of standardization of
gravity observatiozs throughout the world and of geological interpretation of
the gravitational fizld through interdisciplinary geophysical studies.

His work helpad prove the theory that the Earth is not a sphere, as
had long been believed, but is in fact somewhat flattened at the poles with
a wide range in local gravitatiomal force .

More recently, his work helped others in predicting variations in the
orbits of satellites due to this unequal gravitational distribution.

Dr. WOOLLARD was past president of the American Geophysical Union
and a former member of the executive council of Geological Society of America
and the board of the American Geological Imstitute. He also served on various
comnittees of the National Academy of Science, the National Aeronautical and
Space Administration, Advance Research Projects Agency, the State of Hawaii
and the International Union of Geodesy and Geophysics.
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In 1973 the American Geophysical Union presented him with the
William Bowie Medal for his outstanding contributions in fundamental
geophysics, calling him "a man of huge and cheerful vitality, with an
G
[

infectiously lively and critical interest in every aspect of geophysics™.

Scientists from all cver the world came to Hawaii in 1974
to honor him at an "International Woollard Symposium”.

He attended at many times the meetings of the International
Gravity Commission in Paris and the International Gravity Bureau will
miss a friendly and efficient Correspondent.

Frem : Honolulu Advertiser, April 10, 79,

Star, Bulletin, April 9, 79.




REPORT OF THE MEETING OF
INTERNATIONAL GRAVITY BUREAU (IGB)
WORKING GROUP NO, 2 (WGE2)

11, 12, 14 SEPTEMBER 1978
PARIS, FRANCE

ATTENDEES

U, Uotila, Convenor
R.¥. McConpell, member
B. Szabo, member
. Torge, member
L. Wilcox, member
8, Coron, Ex-officic member
J. 8. Levalleis, Ex-officic member
J4. Lepetre, guest ’
I, ¥Marson, gusst
W. Strange, guest
4. Tapner, guest
C. Whalen, guest
G, Willigms, guest

The report of WGEZ mesting held 21-25 February 1977 was approved as publighed in

IGE Builstin Q'Informetion No. 40, May 1977,

Mr. MeConnell distributed "Heport to World Gravity Standevds Working Groun on
the Status of IGSN71 Stations®, Of the 1883 IGSH7. stalions, z totzl of 1398 ave
congidered sl 1o be active zithough it shouid be acted that gl stations whose
gtatas is not konown gve lncluded in the getive file. The remsaining 485 staiions are
deleted, desivoved, cbsolete, or rasivicied, The tolsl pumber of IGSHTI stations
is now considered fo be 1883 rather than 1884 beczuse it wag discovsred that two
gtations in Brisbane are virtuaily identical, The largest number of stations (408
for which updatsd statns Information has not been received is in the United States.
The necdaed {oformation will be provided hy W. Sirvange. Al swailsble uwpdated
IGSN71 sizition description sheeis have been deposited aft the IGB., A cutrent tape
of IGSNY1 gravity values alao have been furnished to the IGE,

Mr, MeConnell reported receipt of information perizining to new base Hes withis
seversl Furopean couniries. Shmilar data also have been received from Ausiraiis
and South America. Japan bas complefed z new national gravity base network,
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Dr. Uotila pointed ¢ £ all Ie dons arve still active in the sense that all
stations can be us ; ts whare ties exist through them. The
destiroyed, cbsol

» only in the sense that they cannct be

orid Gravity Standards Working Group on

y Standardization Net 1977 (LAGSNTT).
s%,g working group of the Pan American

n 1973, Observational data needed for
%&L‘;@é% i4 ?&%ﬁg@m%@%% gravimeters firnighed
2GSy, The tles were made by IAGS or
0an %a%zzm of IAGS was ingtruments! in data scqui-
sughout the project. Al nationsl nels were connected
nels were interconnected. Uruguay is only tied

Mr, McConnell ¢ by
the Adjustment @‘f the I
The LAGSH project was |
Institute of Geography a
the adjustment was obizin
by the Inter zican Geol
Latin American personsel, I

sition and survey coocvdinstion

- o e
io IGSNTL stafions, and some &

43

el
o]
£

weakly to Buenos Alves, and the g f%ﬁmé;%:g wzad in Urvgusy was not used slsewhare.
A1l IGSN71 gtations wers weig more of Isss inversely proportionsl to their standaxd

srror and included in the gﬁ;g&g@;wgm The dats frow the Brazilian nationsl net was
aot included in the m&ﬁm dus m pnresclved problems, but will be added later,
During its Avgust 1977 meeting, the PAIGH passed a resolution to adopt the LAGSNTY
as a reference wmé f@% @zﬁ%ﬁ Me%@a, Mr, MeConnell noted that Canada would
iike to transfer the TACGESNTY dats base and iz maintenance o a Lalin American
country. Although Chile, Peru, Venezuels, and Brazil all have expressed interest
in taking over mansgerment and maintenance of the LAGENTT, none appear to be

finzncially able o do so at uw Cutside fanding support is nesded o et the
project going in Lalin America.

The Wortking Group mex reed 'é;?:zg the Canadizn Earxth Physics Em@ﬁ {EFPB)
should be comme ;z”é ad for ;mg an excellent job with the LAGSNY7 project. I was
agreed that a vesolulion be ﬁ;ﬁ;@é for conglderation by the Internzonal Gravilty

a,,@ms@iﬁ;{z {ii‘;ﬁ’; recomimending that the LAGENTY? be adopted as g provisional
d Hin dmerica., The text of this resointion, as approved

&
L
N
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{ saiuuoﬁ H

7 networks have @aazz
in most countries
" ﬂ;si ntio 4,3. 2%%&&*9&

3 E;:*’@:zmig. %’}mifa ;m., aen re-
rid Gravity Staedards




provisional sbsolute reference standard forLatin
Amerxica and further recommends thats

(1} additional measur ts be carried out to

strepgthen the ties between mpational networks

{2y that the LAGENTT be extended to

iest possible opporiunity

at the earl

o,
[
et

that & program be estabiished zf* gu:;% féi% for
on~going maintenance and extens of :

E”I%z@ Working .Group agreed %z:% recommend that a f@;ﬁ;@?ﬁf on the LAG

in the IOR Bulletin dI'Information, and to recommend that 2il sc
%@*ﬁ‘%}f base pet gﬁ;ﬁsmema %w encouraged to keep the IGH Workisy 5>

informed on the progress and resulis of such activily.

{4

The Working Group g;gf@&ﬁ that standard procedures for
and documenting stetion locations and results of the work
in the IGR Bulletin dinformation. The purpose of this is

selentists who zre planning @ national gravily base networi,
reguested to prepare a manuscript for circulation among WG2 members. Publications
will be effected by WG2. @E&@% meﬁé that the U.S, National Geodetic & @f urvey {NGS)
has published cbserving procedures for borizontal and vertical contyol in the U.8. &

frng document for gravily surveys iz in the planning stege. 3y, Whalen will pro-
vide a copy of the NGS documents to Mr, McConnell.

‘The Working Grouwp sgresd o recommend exclusive use of Lacoste-Romberyg gravity
meters for all base network oheervations. The usse of other, older types of gravi-
z’s’:,'é rs i3 not recommended for this purpose.

My, Levallols gave g veport on the IGB project to 2@@3323% the second order gravity
base nets in Africa fo the IGSH 71 datum. The g s 4 5
and often not loked together, Freguenil w
Some of the neis av ry old, and %‘%ﬁ‘z’z

: % & Afh
fon of static

roreays
o i bt

188 OF ¢

adjustment of th 5 poss Hather,
2
the IGSN7IL datum % z%?;a,;ﬁ, TWAGHSY DOSY

3

hos oot been egtablished &

s » lé(gf‘ 5 . '555 £ =t P | . .
adinstments ranges from §.15 ‘%%M e L mzal o W
- 2o BE e e ihe i il
results of the 8r y@& 's work. More resulls will
& e Bl TTR Sy
iz being 3@@{3%& hy UNEECO,
® =% oo T lore T Yo £ e Viparornihae TOTE
in the next Bulletin 4% lafovmation, Hovember 19/9.

k




I=7.

reguested Mr, Levallois to submit recommendations to WG2 on
e taken to improve the African gravity base npetwork, The recomm:

include any actions necessary fo improve the IGSNYIL in Alrica.

g

2 suggested that WGZ recommend
nets such that clder existing work

&, Calibrate gravimeters over a gravily
that 1o be encountersd in the sres fo be sur

[+ Egtabliszh tles across sl bordsre o

Mr. Marson reported cn differences between sew absclute measure ging
Halian apparatus and IGSN7I valves along the European calibration line. Agreemsaf
between the absolute messuremeniz and IGSN7L values is about 0,06 mgal at 18
stations, Larger diffevences wevs found at two staions: 0.1 mgal al Hamburg aw
8,08 mgal at Torino., The problem at Hamburg has been resolved in fmvor of the sbeciuis
value by new relative ties mads by the Germans since IGSN7I was completed. The pro-
hiem =zt Torino is nof koown but may be related to local ground stabilily problems,

Mr. Bzsbo reported on absolul

o

o -
g Y 2 gy T

5 2, o B . 52 e S e 22, o
sheolute apparafus was used io measure six sites in the U, B
P . 5, 5 % e ’ 5 BAI el ) Bl oo wuvs . fos 8 T
Bismarck, San Francisco, Almagavdo, and Mismi, These sites were sslecledby s

@
statisticsl analyeis of the U.8. portion of the IGSNTL pet designed o lndioste wheve
new absolute measurements are most likely to improve the system. The shaolus

Iute measurementz in the Thnited Siates, The Talise
s A

(1)

g Lk
measurements 'at the six siles agreed very well with IGBHTI e

&

June 1978, Mr, Hewomond used bis absolute appartus to m

2 - - . 2 . z £ - o ., P
the siz sites previcusly ooo ign instruzment: adford,

and Almagardo,

F s b A PR T g P ’ - i
; Mr, Hammond's measurements agresd o
. o o 2

stamatie

5T
problem

in Mr, Hammond's
the instroments! problem

ast in the United Sisles.
the U.8. Gravity Base Coordinziing

consideration car be glver making measureing
The Working Oroup agreed thzt additional inlercomparizons b
made by different sheoluie eguipment is {0 De encouraged.




In light of the reports given by Mr, Marson and Mr. Szabo, the Working Group notes
with pleasure that IGSNTI values io Europe and the U.S. show an excellent overail
agreement with the new absclute measurements,

< z

Dr. Uotila xaised the question of whether or not the Honkasalo correction should be
applied to measurements used in gravity base networks. Application of this corvrection
computationaily removes the sun znd moon fo infinity, and this causes the geoid to

a t gligh@ly (sbout 15cm) from the mesn ssa suvrface at the equator and poles. Siznce
this iz a rather controversal issue iovolving gecid inferprelation, WGZ agreed fhat the

e
it

s

matter should be referred to Sections IV and V of the International Association of CGeodesy

(IAG) for decision. D, Uotila will correspond with the Presidents of IAG Sections IV
and V aod request that the matter be resolved szt the next asserably of the IAG
Canberra pext vear. WG2 agrees that there must be & uniform way of handling the
Honkasalo. correction problem~-but that the dJdecision should not be made by the IGC

07 IAG Section I, 1t was noted that the Honkasalo correction was applied to mea-
gurements used in the IGSN7L adiustment, ¥ the IAG decides not to use the Honkasale
correction, the IGSNTI can be recomputed to rernove the effects of the correction,

The group discussed the advisability of recommending & standard formulation for tidal
correction application to gravity measurements, Mr, Torge was requested to develop
2 recommendation for the formula to be used for tidal and Honkasalo sorvections, When
the guestion of what fo do with the Honkasals correction is resclved, Mr, Torge's
recommendations will be used to develop a resolution for consideration by the IGC,

The text of this resoclution, as adopied by IGC on 18 Sepltember 1878 iz as follows:

H

See Resolution N® 1, p.I~i0.

Mr, Stravge sugwested that g policy for dealing with ocesn tidal ativection znd ccezn
loading, Mr, McConnell polxdad outl hat ocean lcading can amount to 160 gzzl neay
gome ooastlinves, D, Uotila suggested that resciviion of thizs problem be postponed
until the oceanographers develop appropriate tidal modele and instructions for their

use. I[n the meantime, it appsars best to avoid coastsl avreas when estgblishing

stations for gravity base unets. & that, given current microgsl
accuracies of absclute measurements nacessary in the future to consider
rainfall, : yariations which may affect gravity,

My, MeCopnell and My, Marson proposged that z oumber of Lacoste-Rombery gravie-
meters be recglibrated using the new absclute measuwrements made with the Ialisn
appratus, The new absclute mezsurements to be used generally run slong but do not
glwars coineide with stations ivcluded in the Buropean Calibration Line (ECL) from

4

%,

J

oy

Hammerfest to Catania, The main purpose of the recalibration is to detect any
non-linearities (second or higher order termsz) in grevimeter performsance. Although

¥
=3

theve does not sypear to be & non-linearity problewm when the mesn of several melers
is used, individua! meters s0 zives systematic discrepancies of up fto 1380 ugal
when compared o the mean, =, which ccour more frequently in
ingtruments manufactored prior fo 1870, mav bs due o non-linearifies in mster pey-
brmance, W2 agreed {0 zccept this proposal, and algo requestad that Mr, Hax
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used fo repeat absolule measurements at g number of sites previously

&

e Ialian spparatus glo Mr. Szabo indicated thi
n will be faken iInto o ¥ir, ¥ecConnell was z’%‘*@;zf i@sﬁi o

riate 1 »%i’?;iﬁﬁ mg*ﬁ? ext @f this resclution, as adopted by the
1878, follows:

My, Strange requested that future copsideration be given to the establishment of new
calibration lines based on ghaolule measurements in Afvics and the Americas,

Torge distribuwted a proposal for discussion authored by £, Reinhart and 4.
nedecker copcerning the combination of natlonsl gravily measurements. This pro-
;maﬁ for dizcussion rvelates to 3 WGE2 policy published in IGE Bulletin d'Information
Mo, 40, nawmely, that the gravity values of IGSN7L stations il be introduced into
lonal gravity network adjustments as obsexvations with the appropriate elements
vom the variance-covariance malrix of the IGSN71 adjustment, This policy will not
snzkle the "besth values o be computed for the new Cerman nationz! base network.

The new German first order nelwork contzins 21 gistions. Of thess, 11 ave identical
mm r girongly linked to IGSNTL stations. The pet is slso tied info four gbsolute

sasuverments made by the Halian apparvatug in 1977, The fﬁm% ties were made
ing 1%77-78 usisg four %m@@&»éﬁamﬁ@g gravimeisrs. A network adiusbment
caly the abhsolute valueg and new relative ties was made and the accuracy of the
3% pngei, When the adjusied values ave comapared to IGSNTL values ai
tions, o systematic scale difference on the ovder of 1.6 x 107% is found,
% policy of including IGSNTL values in the adjustment is used, this systematic
oy will z;;% built into the new German network and this is clearly uwndesivrable,
re elso noted that fhe German network will be reobserved in about 1987 to
7 shansesover the 10-year period. Sluce the IGSHTI contains

r 855, adh %é@%ﬁ@ of the German nel IGENTL values
detecting time changes over the 10-vesr period

P
%:;s;%

o

ts policy with regpest
; pationsl gravity base

1, W2 agreed o
now reoorsrnends ¢

Hed ex WBwW f%»f;;::zz?wgr absolule measurements whenever g
aber %A within acuniry. ‘The shaolute raea-

for the country, Whenever sheoluie

wg@z i*»;ﬁ«i% IGE8NTI values, including
Within these general guide~

1ngE ang §%§i’3 meszurements andfor

r<d ~ oy & E
: of new nellons] networks,

nEagul

absoivie measurements,
ard ,,w:f »Ez;zw foreseeable




ez, it is desirable that such pational adjustments be made accoxrding to
tandards and subject fo WG2 monitorship.

<

In order to facilitate complstion of future 1 adjus %‘mggi s, Lir, ?2£§§ﬁ§ and

E,,,zf "§ cConnell will atteropt t0 make the facilities of ;%‘EZ% railable to zll countries
which do not possess facilifies of their own. Under this arrangement, Tepresen—
tatives of such countries could travel to Canada and zg;wsséfs;s national base network

adiustiments according to WGE2 standards. Each couniyy s @g?éﬁ be expected o under—
write all costs of travel, per diem, and the salaxries of thelr own people designated
to do the work, The facilities would be provided by EPB at no cost to the visiting
?@f:fya ﬁ?&?@ dirx %@@. 7 @sﬁﬁ be 1 %@ﬁ%ﬁ E*&% %;,w‘%: vigiting ?@m?ﬁﬁ

ir, Levallois indicaled that IGB has offered to help any African country asdiust thelr
national gravity net to the IGSN71. He announced that the IGB also plang a general
dijusitment of the firgt and second order gravity networks in France.

£

?E%

LIBAN WHLOOY
Becorder

Resolution N% |

The Inteynational Sravity Comm
considering the high accuracy of measuremen
instrumentation and,
noting the importance of comparing the results obtained by different instruments
r&asm&@xés that :

[
%‘? n
&h
[N
Q
&)

1. A uniforn model 3%“ @%W computations of tides be adopted by I.A.8.,

2. Gravimepyig tide vicinity of zhsclute measurement sites,

3. New absolute wmea cated at sufficis nese from the oscean
to reduce the ix cides.

guglé&fiﬁg that the basis of :
by the following ssguence of absoluts

3

Wiesbaden, Braunsweig, Hawburg, Co

and Hammerfsst,

recommends @

1. That ail absolute gravity instryuments be intercompa 2L as many stations a8
possible on this line,

2. That this lipe be usaed o evaluate long peried non-linssrities in relative
cravimeters in ovder to improve the accuracy of thase instruments for
transferring absolute scale to other parts of the world
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COMPTE~RENDU YIIIth MEETING of the INTERVATIONAL GRAVITY COMMISSION

Paris, 12-15 Sepi. 1978

Item IV ~ INTERNATICHAL CRAVITY S?&NB&E@ZQ&TEOﬁ NETWORK

A meeting was held on Wednesday 13 September, at 2.30 p.m.
under the Chairmanship of Prof. C. MORELLI.

The Chairman gives a general view of the work carried out and
described in the report distributed to 21l the delegates.

He indicates the new nets and their conversion in IGSN 71
particularly, he pays attention to the big work in Latin America.

"Under the auspices of the Pan American Institute of Geography
and History (PAILGH) and in cooperation with the Inter—-American Geodetic
Survey Office in Panama, the Gravity Division of the Earth Physics Branch,
EMR Canada has compiled and adjusted a gravity reference network of
1005 stations in Latin America®.

At the end of this session, Mr. McCONNEIL gives some details on the
"Report to World Gravity Standards Working Group on the Adjustment
of the Latin American Gravity Standardization Net 1977 (LAGSN 77)".

As it is mentiomed in the Compte~Rendu of the W.CG. N° 2%, this
report will be publiszhed in the next Bulletin d'Information (November 1979).

Dr. G. BOEDECKER reports on : "The MNew Gravity Base Net of the

Federal Republic of Gerxmany (D 3N 76), Status Report September 1978%.

In the Federal Republic of Germany, a new gravity base net
(Schweregrundnetz 1976 der Bundesrepublik Deutschland, DSGN 76) has been
established since 1975 on behalf of the Germen Ceodetic Commission by the
Cerman Geodetic Research Institute. The paper deals with the arguments for
this remewal, the design of the ner, performance of the observations as also
preliminary results. Attention is dirscted to the discrepancies (as1.107% in
scale) between IGSN 71 wvalues and sbsoluie gravity measurements carried out
with the absolute gravity meter of the Italian Geodetic Commission by the
Group of Istituto Metrologia Torino. The net comprises 21 stations with 3
excenters each. 11 of the staticues are identical or closely comnected with
IGSN 71 stations, at 4 stations absolute measurements have been carried out,
44 connections were measured 1977 with 4 LaCoste-Rombers gravity meters
repeatedly.

Concerning the discrepancies between IGSN 71 values and absolute
gravity measurement, Dr. I. MARSON notes that the new CGerman Cravity Net
confirms the discrepancy in Hamburg that we have between absolute Measurements
and IGSN 71.

-

See green sheets p. i=/ =5,
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Ing E. KANNGIESER reports on : "Direct Comparison of Absolute

and Relative CGravity Measurvements in the Federal Republic of

Germany and in Northwestern Burope’.
{with W. TORGE & H.G. WENZEL)

Relative gravity measurements in the Federal Republic of
Germany (FRG) 1978 and in the vegion of the North-West European Lowland
Levelling (NWELL) 1976 give average differences of + 8.1076 ms ~2 between
the adjusted gravity values from relative measurements, and the asbsolute
values observed with the transportable apparatus of the Istituto di
Metrologia "G. Colompnetti®, Torino. So both systems seem to be compatible
with the 10:107° ms=2 accuracy level,

Dr. I. MARSON presents the paper : 'First Order Gravity
Net in Italv™., {(with C. MORELLI).

He gives the results of the new first order gravity Net,
perfofmed in Italy in 1977 Four LaCoste~Romberg model G and one model D
meters, 49 base stations and 578 ties have been used. The standard evror
of the final g wvalue is resulted within the limits 6-22 nGal. The previous
national net has been converted in the IGSN 7! system.

Ing. J.J. LEVALLOIS gives some information on the

Adjustment of the French Gravimetric Net.

Dr., AARHUR opresents the paper : "Adjustment of Precise

Gravity Network of Airport Stations in India in the IGSN 71
System”. (with K.L. KHOSLA & P.S5. BAINS)

A precise gravity network of 42 stations based on the first
order gravity station at Palam Airport, New Delhi was first established in
1971 covering the airports of the whole country in order to provide bases
for future gravity surveys in India with a repeatability + 0.05 mGal or less.

The observations of this national gravity base network has been
adjusted within the framework of the Internmational Gravity Standardization
Net 1971 (I.G.S.N. 71).

Separate adjustments have been carried out holding one station
fixed and by including two, three or four stations of I.G.S.N. 71 in the
adjustment,

The adjustment with one station held fixed gives the most favourable
results, the standard error of the estimated gravity value of each station is
less than 0.02mGal,Though this procedure indicates a good internal consistency
of the net, there is room for improved scale control.

The procedures and the results of the adjustment have been
reported along with plans for future work.
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Mr, R.K. McCONNELL indicates that :

"The scale calibration of LCR gravimeters as supplied by the
manufacturer is generally toc small by 2 to 5 parts in 1074, Therefore,
since you have not included scale unknowns in your adjustment, it would
appear that the discrepancies between IGSN 71 and vour adjustment are
largely due to this fact™.

Then, Prof. C. MORELLI points out the big work made by the W.G., N¥ 2
The Compte-rendu of this W.G. "World Gravity Standards™ is presented by
Dr. U.A. UOTILA {Convenor) and is reported in the previous pages (see
green sheets).

At the end of this session and Friday afternocon Ms V. GODLEY
reports on the 2 papers of Dr. G.P. WOOLLARD :

1}"Progress in the Global Standardizatilon of Gravity' and

2)"The new Gravity System : Changes in Internatiomal Gravity

Base values and Anomaly Values”.

1) The history of improvements in the global standardization of
gravity values since the advent of high range gravimeters in 1948 is reviewed,
Jn particular the gravity base values given in SEG Special publication
"International Gravity Measurements (Woollard & Rose, 1963) are evaluated
against the most recent set of standardized gravity base values, The Inter~
national Gravity Standardization Net, 1971 (Morelli et al, 1974). Adjunct
IGSN 71 values prepared by the U.S. Defense Mapping Agency Aerospace Center
(unpublished) are also used to give a more comprehensive worldwide comparison
of values. The results for 787 comparisons of Woollard & Rose (1963) values
and IGSN 71 values for the same sites indicate that, in general, there is no
difference in gravity standard represented. However, there is a mean absolute
datum difference of 14.7 mGal (standard deviation 0.25 mGal)....

2 s 0

2) Pendulum interval comparisons and local gravimeter ties to the modern
absolute gravity sites at Gaithersburg, Maryland ; Teddington, England : S&vres,
France and Potsdam, East Germany indicate that the correction of 14 mBals to the
Potsdam datum incorporated in the IGSN 71 values is correct to within .03 *

.016 mGal. Although there appear to be occasional discrepancies in the IGSN 71
values of the order of 0.1 mGal, in general their reliability appears to be
better than + 0.1 mGal. A discrepancy of approximately - 0.03 mGal per 1000 mGal
is indicated, (over the range 4800 mGal).

The difference in anomaly values found, and which is non-linear,
ranges from + 2.45 mGal at the equator to — 11/12 mGal, at the poles with zero
difference at approximately 25° latitude. Examples are given for the conversion
of existing gravity surveys to the new system, and even if the original data
are no longer available or only an anomaly map exists that was on a floating
datum,
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Item III -~ ABSOLUTE CGRAVITY MEASUREMENTS

A meeting was held on Wednesday 13 September, at 10.15 a.m.
under the Chairmanship of Dr. A. SAKUMA,

The Chairman summarizes the works made from 1974-78 at Savres
(B.I.P.M.) and at Mizusawa Observatory.

From 1972, the Intermational Latitude Observatory, Mizusawa,
Japan, has in preparation a new absolute station, in cooperation with BIPM,
Under conmstruction at BIFM are a Michelson interferometer, in vacuum and on
anti-vibratory support ; an He~20Ne laser ; and a totalizing chronometer,
The other parts are in fabricatiom in Japan.

It is expected that the assembling and calibration of all the
equipment of the Mizusawa station will be concluded in 1978.

Further he gives some details concerning the absolute tranmsportable
instruments. Only one instrument, which is a miniturized version of the
stationary equipment at BIPM, is presently operating, namely that of the
Istituto di Metrologia "G. Colonnetti” in Torino of the italian NRC.

However the Society JAEGER (Paris) which is constructing the apparatus of
this type has just received an order from Japan.

Prof. U. UOTILA is happy to remark that IGSN 71 values and absolute
values agree with stated accuracy of IGSN 71, namely G,1 mGal,

However, to explain the small differences (particularly at Sévres)
between new absolute "g" values and IGSN 71 system he indicates that the

Working Group is just now evaluating use of "Honkasalo correction".

Prof. Yu.D. BOULANGER made a report on "Results of Absolute
Measurements in Ledovo, Potsdam and Paris.

He recalls that an absolute ballistic gravimeter of portable type
has been constructed at the Institute of Automatics and Electronics of the
Siberian Branch of the USSR Academy of Sciences. It was based on observations
of non-symmetric incidence of angular reflector in vacuum. The weight of this
instrument is about 650 km. The gravimeter can be transported by autocar or
by aircraft. The official metrological accuracy is on the order of + 7-8/ngal.
Continuation of the work on the point, assembling and disassembling including
is on the order of 4-5 days depending on the conditions of observations.

By this instrument repeated measurements were made in Moscow
(Ledovo point), Potsdam, Singapore and S&vres (Paris).

To extend further the IGSN 71 network four sites of the USSR
fundamental gravimetric network were involved im it : Ledove (Moscow),
Murmansk, Nakhodka and Odessa. By means of pendulum OVM instruments and GAG
gravimeters a reliable adjustment of the Ledovo site which is within the
basis of the USSR gravity network was made with the World Reference Gravime-
tric Site in Potsdam.
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During the recent vears a number of measurements with laser IAR
gravimeter were carried out. Measurements on the basic gravimetric network
of the USSR were controlled, measurements at the Singapore, Potsdam and
Sévres Aq sites were accomplished. The last measurements allowed to compare
the work of three lasey gravimeters : a statiomary gravimeter by
Prof. SAKUMA, Italian instrument and Sovier gravimeter. Maximum discrepancy
in the results of measurements by three instruments appeared to be equal to
13 p Gal while maximum deviation from the mean is 8 u Gal., As a result of
these measurements in S8vres for the point Ag a gravity acceleration value
was obtained equal to 980 925 930 + 4 u Gal. Comparison of this value with
that of gravity acceleration given in the catalogue of the IGSN 71 system
showed the gravity value at the initial site of the IGSN 71 to be lower by
50 + 15 u Gal.

At the question Dr. J.A. HAMMOND, on the absolute accuracy of
measurement at Sé&vres, the speaker indicates that the absolute accuracy
is 12 pGal and the standard error is 2 pGal.

Prof. Yu.D. BOULANGER presentg a second report on "Correction
to the Potsdam System'.

When comparing the Potsdam system with IGSN 71, eorrvections for
scale change were introduced to /) g values measured in Potsdam system and
those of Honkasalo to g wvalues. ...

On the average the Poitsdam system correction appeared to be equal
to -~ 14002 + 15 uGal.

Attention is drawn by the systematic difference of correction
values, obtained on european sites and those located on other continents.
In the first case the correction appeared to be equal to ~ 14034 + 4 nGal,
in the second - 13969 + 18 nGal. It is difficult to explain such an essential
discrepancy by a random combination of measurement errors. It is rather a
result of irregular distrvibution of sites, setting the scale of IGSN 71
system,

Mr. B. DUCARME presents a paper "Precise tidal corrections for
high precision gravity measurements'.

by B. DUCARME, C. POITEVIN & J. LOODTS

For very precise tidal gravity correctioms it is necessary to iake
into account the observed amplitude factors# & phase differenceswo for the main
diurnal and semi-diurnal components. The global method using a fixed factor
6 = 1.16 or iy = 1.20 gives tidal predictions with errors that can reach
50 nm_~° (5 microgals). From the results of the Trans European Tidal Gravity
Profiles (1970-1973) isolines have been computed for 5 and & in Western Furope.
They can insure in continental areas a precision better than one per cent on
the predicted tides (errors less than 10 nm s72). An application has been
made on the belgian gravity network.
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Dr. ¢. TSCHERNING makes the following remark :

Regarding figure 2 of the paper (especially Denmark) shows
that the Digital Terrain model is not appropriate, because the variation
of the signal is not a centinuous function. Geologically different zones
should be treated differently.

I question the investigation of the precision of the digital te
terrain model. The investigation shows only that the function is well
represented in areas, when the variation is small.

The Resolution N° 1 (Bull. Inf. N° 43, p.I-25) is recalled :

Recommending that :
1) A uniform model for the theoretical computations of tides be adopted
by I.A.G. and,
2) Gravimetric tides be observed in the vicinity of absolute measurement
sites ...

On the other hand, the International Center of Earth Tides (ICET)
is ready to provide its support to people needing precise gravimetric tidal
corrections.

Dr. J.E. FALLER reports on "'Progress on the development of a
portable absolute gravimeter™.

by J.E. FALLER, R.L. RINKER & M.A. ZUMBERGE

See complete text at the end of this item, next page.

Dr. J.A. HAMMOND gives details comcerning ""The AFGL Absolute
Gravity Program’.

Dr. I. MARSON presents a paper on "Results of Absolute
Gravity Measurements'.

Results of absolute gravity measurements in Europe and U.S.A.,
performed with the italian apparatus, have been presented. Since 1977, 19
absolute gravity stations were instituted in Europe and 6 in the U.S.A. with
the transportable apparatus of the Istituto di Metrologia "G. Colometti™.
The uncertainty of the measurements is of the order of 10 uGal. An adjustment
of the new absolute measurements and the LaCoste~Romberg available data in
the European Calibration Line (ECL) has been computed. The comparison
between the ECL adjusted with the absolute data and that in the IGSN 71 system
did not show non=-linearities in the World Gravity Net : the found differences
are within the limits of the accuracy of the comparison.

Concerning this item two papers were distributed :

- "Preliminary comparison between IGSN 7! and the mew absolute
measurements in Europe'.

- "First order gravity net in Italy".

by I, MARSON & C, MORELLI
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First, the strict vacuum requirement is greatly alleviated allowing us to
use a fore-pump vacuum and hence cut down the set up time. Certain mechanical
difficulties {(i.e., stiction and vacuum welding) associated with very high
vacuums are alsc removed. 4And second, since tha servo chamber iz also used
to carch {(in a controlled fashion) and return the dropped object to its
starting position (by driving the carriage back to the top), this permits
us to carry out a drop as frequently as once every 3 seconds.

We spent considerable time investigating systems in which the falling
chamber was not actively driven (servoed) to track the falling object but
achieved (approximately) constant lift off by a variety of mechanical means.
in these tests a chamber containing the dropped chject was suspended by an
electro~magnet and dropped by interrupting the current. Separation between
falling object and falling chamber was induced by 2 spring-lcaded auxiliary
mass. However, eddy currents and residual magnetic forces were found to
impart differential velocities to the two falling bodies and after many
months of investigation this approach with its attendant possgibility of
systematic errors -- certainly at the parts in 109 laevel -- was abandoned
in favor of the servo-driven "drag free™ approach.

The second problem on which we have been working is that of removing
sensitivity to ground motion. The falling object is, of course, unaffected

by these motions; but the same camnot be saild for the retroreflector

in the reference arm of the interferometer. Since the non-falling parts

of the interfercmeter rest directly on the earth'’s surface, the ever-present
microseisms will introduce errors in the measured {apparent) acceleration
of the freely falling object. A new type of isolation system (see Fig. 2)

that we have developed should substantially reduce this effect.
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also. The coils very near the mass will have an amplitude nearly egqual

itude of the mass and the coils that ave far away from the mass

ook

to the amp

will have an amplitude less than that of the mass. In facr the coils nesr

Y

he vop will hardly be moving at all. Now if ome were to grasp the spring

30 cm above the mass and wove that point on the spring just as iz movad

when the entire wmass and spring was in free oscillation, the motion of the
mass would remain unchanged. Having done this, one could then cut off the
top of the spring and have left a spring 30 cm long that behaves in all ways
exactly like a spring 1 km long. Our Ysuper spring” uses 2 servo systenm

to generate such a wirtual point of suspension.




We expect thar taking advantage of these two technigques will permit us
in the next few years to push the sensitivity of 2 gravimerer based on ©
absolute free-~fall laser interferometrvic technique to a few ugals.

Such an instrument having inherent stability, since it is directly referenceable

to the absolute standards of length and rime, would provide z nmuche-nasded
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stable veference fov use with velative gravimeters and in s

a direct field replacement for them,

This work has been supported by the National Bureau of Standards
P 7 >

the Airx Force Ceophysics Laboratory, and the United States Gesological Survey.
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One session held on Thursday 14 September 1978, 2.55 - 3.50 p.m.

The primary topics of intevest for discussion during this sesgion were:

1. Instrumentation - many old sea gravity systems are elther being replaced oy
refurbished and there are some new instruments which have been under development
since the last meeting.

2. Accuracy of measurements, methods of zssessing accuracy especially in com-
piling large bodies of data of wvarving gqualiecy {(e.g. qualivy which varies in
time because of navigational and instrumental improvements}, and standards to
use in designing survey procedures.

3. Better accuracy of navigation and the problem of how to obtain the optimum
navigation, and

4L, ¥Wew methods of znalvsis and interpretation of data.

Due to the unfortunate but unavoidable reduction inm time alloited for this
session very little discussion on any of these topics was possible apart from
brief discussion following varicus presentations. All the speakers touched

Briefly on some. aspects of these topics however.

Many organizations are currentiy making, or have just made, decisions regarding
the sea gravity meters which they will be using in the futuvre. Since the last
meeting, Bodenseewerk has taken over the production of Graf-Askania meters and
now offers two types of system: 1) the Kgs~30 system uses what was called pre-
viously the Gss~3 {(now Gss~30) sensor wmounted on a newly developed gyro-stabilized
cplatform (KT-30), and 2} the Kss-5 system utilizing a Gss-20 sensor (previously
Gss~2) on a KT-20 platform {an upgraded version of the Anschutz platform pre~
viously used) can be obtained either by having an old Gss~2 meter and Anschutz
platform modified or by obtaining the complete system mew. The Vening Meinesz
Laboratoriuvm in Utrecht recently had their Gss-2 meier upgraded and integrated
into a Kss-5 system; and Dr. Strang van Hees of the Geodetic Institute, Delft,
discussed some of the resvlts obiained from the deployment of the new system in a
detailed survey of a portion of the wmid-Atlantic Ridge between 12N and lsoN, As
for the Kss-30 system, to date there is little information regarding results of
its operation; however, a Gss-3 has been cperated by the Institute of Geclogical
Sciences {(I.G.S8.) in Britain {on a British platform) and brisf comment was made
on this by Mr. McQuillin. Of course, little can be concluded from the 1.G.85.
experience regarding operation of the Gss-30 as part of the complete Kss~30
system. Mr. McQuillig also presented some excellent gravity data from rhe U.K
sector of the North Sea where a survey with a grid spacing varving between 8§ and
15 km had produced crossover discrepancies routinely of the order of 1 mgal.

The preliminary data, contoured at 2 mgal as 1:250,000 scale Bouguer gravity
maps,were posted for examination by the participants at the session. HMost of

the 1.G.S. data were obtained using a LaCoste-Romberg gravity meter (875). A new




linesr Laloste-Rombevg gr is promised o be available in the near
future. Apart from the Bodes rk and Laloste- Eggsﬁ?g meters, the only other
majcr commercial contender is the Bell-Aerospace BGM-3 svstem {which super

rhe BOM~Z referrved to during the last meeting). Ho g%avztv resulis cbiained by
rhe BEM-3 have been published to date. The Tokvo Surface Ship Graviiy Meter
{T85G) is referrved ro in 1l ational rveport of the Geodetic Society of Japan
and the Hational Comniittes GCecdesy and Geophysics of Japan and would seenm to
be of about the same acguras & Lalioste-Romberg. With regard o the Soviet
sea gravity meter, Prof. Bouls made a short pres &ﬁt&ii@ﬁ on the results of
sea graviiy measurements carried out by the USSR. Alrhough Dr. Bowin was unable
co artend the meeting, he ; ng letter to Dr. Movelld ggagzgggg recent
Q?ﬁ?&ﬁi@ﬁ% with the Woods Hole vibraﬁiag string gravimeter (V8A gravimeter)

including deplovment on a Taiwanese vesearch vesssl, a barge on Lake Tanganyika.
zhe ?es@& rch submersible ALVIE {an unsuccessful ewperiment becsuse steeving
motion of ALVIN te ﬁaé to be oo severs for the pendulus mounting of the sensor),
and a =54 airerafry {analvsis of the results from this experiment being continued
at present). The U.8.A. Hational Report alsc contains reference to these axperi-
ments with the VSA meter.

ﬁi though the new instruments are capable of dynamic accuraecies of 1 mgal or
better, the requirement for ery of surface gravity data wirh a precision an
order of magnitude better ds still vestricted by navigational accuracy {(especially
shore~ters accuracy for determin he Fotvos correction). Fortunatel

(™
navigational accuracy and ver i
where perhaps one of the most stringen
data is for use in determining the guasi-gtationary sea surface topography at
wavelengths less than 1000 km. ngi’a?iﬁﬁgi twbﬁnzgae& &ﬁé 2§§wavemem$c hzve
been surveyed recently at meevings
Stockholm, for which raporis
{R.1.0.) encouraging vesults L DY
{1ike ﬁ&*szw Bay} by extending coverage using sk yw%ve twaa%zng The
Hav Gmimﬁﬁmmywiﬁ,MVthf«;A kmﬁq&éaﬁ ntegrated navigation system
{BIONAVY which combines sate 2 ranging LORAWN-C, ship’s
log and gyvro, as well as er pitch and BFM, using the

£ in the “?iwﬁ systems. Come

trengths of one system
is optimized ay *akzng into

71
ability are much improved over continentsl margins
t regulrements for high accuracy gravity

‘§ﬁ§&§; “3&&53% i 3Q§CCQQSQ§

P

18 hepa& pd be able
to the gravity 3igaal following
graviry meter

One of the main immovations in 1Y on of gravity anomalies av sez has
cecurred in the analysis of gw'"“(‘ &@1&& amuma?;aa and thelr relarionship
to residual depth anomalies Increased guanticy of

data of good gualivy and iac : égﬁ in this work which

is perhaps the only geophys d of gz#; ¢ the nature of flow in the
mantie assoclated with the f plates {4 framework of plate tectonics).
The gravity and elevation QAJ&aéi&s resuliing fi?@ variical forces in the mantle
being appiled zo the plates ave unlikelv o be mashked gﬁrﬁngiz affected by

the plates themselves. Thesa i which aiéﬁ ﬁrev@d ngight info the

thickness of the plares and thelr rheologic properties, suggast that the idez
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item VI -~ NON-TIDAL VARTIATIONS OF g

Chairman : J.D. BOULANGER

Two sessions held on Wednesday 13 September 1978, 4.30 = 6.00 p.m.
Thursday 14 i .30 - 10,45 p.m.

Report of the President ~ Special Study Group 3.40, TAG

Prof. J.D. BOULANGER

BRIEY REVIEW OF RESEARCH ON HON~TIDAL GRAVITY VARIATIONS
1974 — 1878

The study of mon-tidal variaticns of gravity is ome of the important
problems of modern gravimetry, intimately related with the solution of problems
of global geodynamics. In fact, rapidly developing research in this fiel
requires precise knowledge about gravity variations of both regional and global
character. In particular, spectacular progress of satellite geodesy, associated
with fast improvement in precision, leads to the necessity of having reliable
information on the possible displacement of the gravity center of the Earth in
the system of coordinates fixed on the lithosphere. Future global studies of
gravity variations, combined with the data on the irregular rotation of the
Earth, ecan provide us with new data on the physical properties of the crust
and mantle and on the processes going on in the Earth's interior.

Metrology of relative gravity measurements, in cases when calibration
of instruments is undertaken mainly on standartising test-areas, requires a
definite answer to the problem of stability of gravity on these polygons.

Continuously growing accuracy of physical standards, whose value is
determined by gravity data, demands precise knowledge of stability or insta~
bility of gravity at calibration point.

The measurements of gravity field variations in time are an extremely
important stock of knowledge for geophysics, geodesy, astrometry, celestrial

mechanics, geology, physics, and many other natural sciences.
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#g commonly acknowledged, Prof. BARTA, in his many works, gave the
theoretical basis of the possible gravity changes of global character.

However, his concepts of the order of the possible gravity variations were not
T

confirmed experimentally. This phenomenon is almost unstudied. There is very
little information on its demonstrations being the vresult of short-term and

v
ies of observations. As yet, there is only one established,
le, fact of gravity change by the order of 50 microGal,
obtained at S&8vres. Moreover, it is not clear, whether this event is of
global, regional or local character /2/.

Estimation of the possible gravity variations on the Zarth's surface,

caused by reconstructions in the Earth's crust, produces values in the order
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of 5 arly movement of the Earth’s poles due

5 evaluated by about 15 microGal /41/.

bte

to free nutation in middle latitudes
The calculations made by PARIISKY and MOLODENSEY have shown that
gravity values mey change within 1-2 microGal as the result of the irr egular
rotation of the Harth /5/. Analogical calculations were made by LINDICER /58/.
The influence of deformations going on in the Earth's interior on gravity were

aluated by WALSHE /75/.

U

The seasonal changes of the level of the World Ocean cause the disrlace
EX

ment of the center of ‘the Harth's mass, thus leading to global gravity changes
on the Earth's surface to 0,6 microGal /69/. Global movement of armospheric

masses of the Harth may alter gravity values up to 1.2 microGal /70/.

Movement of masses caused by the sum of geodynamic phenomena can result

&

in the displacement of the gravity center of the Earth by 10 mm, which fact in
its turn may lead to gravity variations on the Earth's surface by the value inp

the crder of 2-3 microGal /69,70/. These calculations, however, are largely
fu

approximated and need further improvement. For this purpose it is necessary to

carry out both thecretical and global ohservations of gravity changes with
simultaneous determinations of vertical movements of the Zarth's surface /547,
/57/.

During recent years the studies of regional and local gravity variations
have comsiderably developed. Theoretical evaluations of the effect of short-term

and seasonal displacements of atmospheric masses on regional and local scales

oy

allow to conclude that these disturbances can reach values in the order of 2030
microGal /13, 14, 15, 77/.

Periodic and non-periodic changes in the level of ground waters, changes
in the volume of water in closely located basins, artesian basins and other
hydrological effects can cause disturbances of gravity in the order of 7-8 mi-
croGal. In some cases these effects can exceed 100 microGal and reach 500 micyoGal

/10, 11, 40/. The effect of ground water level caused by sea tides ...
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N d ian polygon with points §§g$$@@@§%§z@z§?@ﬁ§%§
Kirov-Perm=-Sverdlovsk-Kazan-Moacow the gravity variations, by the
measurements of 1970 and 1975, were Lfrom O 1o +0.04 mGal: this can be
attrivuted to the accretion of measurement ervors 19/,
Un the territory of Ukraine, Moldavis and the Crimea, during
8 wyears gravity changes were messured within the range from - 0.58 %o
+ 0,40 mGal, However, these data are metrologically uarelisble /32,
33,34,40/. On the besis of these data an attempt was msde to establish
correlation ties between graviiy changes and solar activity /29.30,31/.
Systematic repeated observations are maede on the Moscow polygon
/18,37.38/, in the Caucasus on the Dombay /36/ and the Baksen polygons
/2,36,38/, in the reglon of Baku /16,17/, in Armenie /27/, in
different regions of Georgis /1,5/, on the Alme-Ata polygon /22,23,39/,
on the Ashkhabad polygon /8,20,21/, on the tervitory of Estonia /28/,
However, despite detailed measurements no changes of gravity were
detected that w@azﬁ-@@nggﬁﬁzab@g exceed the mesn srrors /407,

On the . Priplat polygon & good gualitative corvelation was obitain-
ad betwesn gravity changes and the verticel crustal movements., But
there is ne guanititative sorrelation.

Repesated measurements have been for a E”ﬁg %ima carried ocut in the
rift zone of the Baikal geodynamic polygon /24,25,26/¢ There 8lso 1o
changes of gravity were ocbserved sxcesding msan srrors of measure-

Ly
8
gm.i'
&
¢

e ud
i
]
m
9*

ments.

At the CGarm geodynamic polygon the gravity chenges are measured during
many years with the purpose of sstablishing corfelation between the
vertical crustal movemenis and gravity verisiions.,

The changes observed there are small, iu the order of the meg=
gurement errors, and cannoct be correlated with vertical m@vaments;
which in that place reach 10-15 mm/v. /7/. A

Repested absclute gravity determinations carried out at ths inter-
netional gravimetricel point Ledovo, evidence to a high stablility of
the field. ALl discrepanciss lie within nmessurement errors and
devietions from the average do not exceed & microGsl. Though the
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by 1. NAKAGAWA & M, SATOMIURA
Gravity measurements have repeatedly been carried out in the area

I3

around Lake Biwa in Japan since 1930 in order to detect the secular change
of gravity. The resultes obtained so far show that gravity change observed
on the south line of the first order levelling route around the lake during
the period of 1971 - 1975/1976 was comsistent with the results of levelling
surveys. This evidence shows that precise gravity measurement 1s one of the
powerful methods for detecting vertical crustal movement.

Another precise gravity measurement has been carrvied out at stations
where the gravity value is almost equal to that of base station (CGeophysical

Institute of Kyoto University ; 979.70775 Gals), along the levelling route

©

in the area covering the Lake Biwa and Kii Peninsula since 1972. Besides them,
the precise gravity measurement has alsc been carried out at statioms with the
gravity value 979.686 Gals in due consideration of their distribution.

However, the time interval between the first and the last measurements was

so short that no significant result was yet obtained, but it is exvected
that the gravity values obtained through these successive measurements will
give basic data for the future study on time change of gravity in the srea

concerned.
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.» FETTERSB0ON presents two papers

1. HICH PRECISTION GRAVITY MEASUREMENTS FOR STUDVING THE

FENNOECANDIA

m

SECULAR VARTATIONS OF GRAVITY IH

h Geodetic Institute proposad a project with
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the aim to study the secular variation of gravity which should be associated
with the Fenncscandisn land uplift. Thanks to the high accuracy cbtainable
from LaCoste & Romberg gravity meters, observations extended over a few
decades would be sufficient to obtain values of the variations accurate
enough to draw conclusions regarding the mechanism of the land uplift.

At the same time it would be possible to study the attainable accuracy

when making such kind of measurements. The Geodetic Institute made the

first observations in 1966 at three Firnnish stations on a line atb anproxi-—
X

mately latitude 63°N. Since then the project has expanded considerably.:

Jonynd
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o

there are now four lines across Fennoscandia and, in addition te th

Geodetic Imstitute the corresponding imstitutes in Demmark, Norway and Sweden,
two German and one Swiss institutes have participated. The project is now

planned and coordinated by the Working Croup for Geodynamics within the

e

HYordic Geodetic Commissicn. The next observationms are plamned to take place

7

in 1980 and the work has now arrived at a stage where it can
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to present a review.

The lines and the stations are indicated on the mAp
(next page) which also shows isobases of equal land uplift. ¥From this it can
be seen that the two northermost linmes run quite near the area of maximum land
uplift. The land uplift values for the staticns on these Fwo lines range from

nearly zero to about 8 mm/yr which should result in a maximem relative variat
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during a decade amounting to something between 13 and 2 y?
reasonably assumed are applied. The standard error of the corresponding observed
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Z. THE RESULTS OF REPEATED GRAVITY MEASUREMENTS IH NORWAY AND
SWEDEN ON THE LAND UPLIFT GRAVITY LINE ALONG THE LATITUDE 63°M.

Repeated measurements have hitherto been carried out only on
one of the lines, the 63° line. In this report some results of the measu-~
rements of the section VAgstranda - Vasa of this line will be given. There
is not vet a uniform computation of all measurements. In the present study,
observations by Nordic institutes only will be used, as these results are
comparatively homogencous. It must, however, be emphasized that as not all
data have been used and also because all reductions of the measursments

have not vet been fully investigated, the results below must be considered

as preliminary.

The section VAgstranda - Vasa of the 63° line is shown on the map
figure 1 (see p.I-D-17). It comsists of the following stations {(from west

to east) : VAgstranda, Meldal, Kopperd, Stupgun, Kramfors and Vasa.

On the Table 1 (see p.I-D~19) are given the gravity difference

between these stations.

The investigation shows that it is not possible to determine
significant secular gravity variations from the gravimeter observations on
the section VAgstranda ~ Vasa of the 63° line from the observations in the
years 1967, 1972 and 1977. Partly this can be due to the few measuvrements
in 1967. But apart from this, 10 years seem to be a too short interval,

as then other more or less local variations can bias the results.
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Dr. G. BARTA reports on

MASS DISTRIBUTION OF THE BARTH ON THE SURFACE AND AT
DEPTH AND THE CGLOBAL SECULAR VARIATION OF THE GRAVITY FIELD

{See complete text p. I-D-24).

Prof. R. RAPP presents the paper of

R.5. HMATHER & D.R. LARDEN

ON THE RECOVERY OF GECDYNAMIC INFORMATION FROM SECULAR CRAVITY CHANGES

Global programs for the determination of secular gravity changes
can provide valuable information on geocentre motion as well as constraints
for use in modelling the mechanism for mass transfers associated with lithos-
pheric plate motion.

Numerical solutions show that meaningful results can be obtained for
geocentre motion from a well-distributed global network of at least thirty
absolute gravity stations from observations over periods exceeding a decade
with station noise at the + 10 uGal level.

Expected changes in the shape of the geoid per century, arve computed
for different mass transfer models associated with plate motion. These include

“

some implausible models to establish upper bounds for the magnitude of gravity
changes inferred from such mass re~distributions. As the changes in gravity
due to this effect may be significantly smaller, the required observing

period for favourable signal recovery in the presence of station noise at

the + 10 gpgal level approaches 102 yr for most plausible models.

(Extract from : UNISURV G 29, 11-23, 1978).
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THE RESULTE OF REPEATED GRAVITY MEASUREMENTS IN FINLAND
ON THE LAND UPLIFT GRAVITY LINE ALONG LATITUDE 63°HN.

Since 1966 gravity measurements on the Finnish part of the land
uplift gravity line along latitude 63°N have been repeated 5 times in

i1 years.

No secular variation in the gravity differences can be proved from
the above results. On the other hand, according to the isostatic h;potheses
made at the outset, the maximum decrease in the gravity difference should
be 10.0 - 18.5 pGal, which is 4~7 times the standard error of ome
"measurement”. The results, however, support a slight increase in gravity
difference. Thus these results do not support either the theory of isostatic
land uplift or that concerning the sinking of the geoid in Fennocscandia.

No change, or an increase in the gravity at the centre of the land uplift
area could be expliained either by local variations in the mass distribution
or by the combined effect of land uplift and of geoid uplift.

Because of the unexpected discrepancies in the gravity difference
between Adnekoski and Vaasa, further measurements on this lines will be

carried out in the future.

After that communication Mr. A. VOGEL mentions that

"There are very accurate levellings repeated several times in
Finland. There exists a residual uplift map of Finland by Prof. TUOMINEN.
This residual map has been obtained by subtracting a regiomal trend of
land uplift. It shows that there are residual movements of blocks which means
that land uplift in Finland is irregular both in space and time.
Would it not be a good idea to compare the gravity changes with this

residual uplift distribution ?
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Dr. J. E@&GES & M. MENA (M&xico) report om ¢

VARIATTIONS OF GRAVITY IN LATIN AMERICA

Important old gravity stations in Latin America have heen

in seavch of evidence for secular variations of gravity, undex
RD7e direction. In those cases where some changes were found,

ihe m2ASUTenenis wore vepsated during many years to be able to determine if

the varin were real.

resent results to sghow that there are evidence of secular
brﬁVLi? in some places of Latin America.

Dr. 5.K. SIHGH, M. MENA & J. MONGES present :
SECULAR VARTATIONS OF GRAVITY IN MEXICO

WOOLLARD & MONGES (1970) detected that the gravity was decreasing
a rate of akbout 0.037 mg/yr in Mexico City with respect to Madison
Winconsin), Pouston {Texas) and Monterrey (México) durlng 1963-1966.
lunel seculaer variation of gravity was alsc reported in Mexico City due to
] of Lake deposits over which much of the city is built. Gravity
dayico City -~ Acapulco traverse indicated that in 1967 the gravity
had increased by 2.49 mg since 1949 as compared to that of

yze the data obtained since 1967 using LaCoste-~Romberg
a csecular variations of gravity in Mexico and
:¢ them in terms of geology, subduction of Cocos plate

r. d. DREWES presents a paper :

o

PEEICUAT, SUPSIDENCE OF THE LAKE OF MARACATBO AS DETERMINED
BY RUPEATED GRAVIMETRIC MEASUREMENTS

Caused by the oxtract101 of petroleum, local subsidences have
Laan choerved by repeated levellings in the oil-field at the easterm coast
of the Loke of Maracazgoo To find out the whole ranpge of the subsidence,
o grovity nmetwork of 60 stations has been established in 1977 and
wod in 1978, The gravimetric measurements and evaluations are
ag 27, anl the results are discussed.




Prof. W. TORCGE and E. XANNGIESER prese :

LOCAL GRAVITY VARIATIONS IN NORTHERN TCELAND CONNECTED WITH
EARTEQUAYE AND VOLCANIC ACTIVITY

o - *

Monitoring of gravity variations with time in the neo-
volcanic zome of northern Iceland, being part of the constructive plate
boundary between the Ruropean and the American plates, started in 1938.
Reobservations in 1955, 1970/71, and 1975 vevealed a gravity increase
in the neovolcanic zone, with a mazimum of 7... 82,1078 ms~=2/,, for the
epoch 1965... 18975,

In 1975, a rifting episod started here, consisting of a succession
of slow inflation periods arnd rapid subsidence events, which is still going
one. The center of activity is situated below the Krafls caldera, and the
rifting process is affecting the 80 km long fissure swarm associated with
this central volcanoe.

Gravity and height variations comnected with this process have been
investigated by reobserving profiles in the Namafjall and in the Gjastikki
area, situated nearly !0 km south resp. north of Krafla, as well as bv the
cbservations of a number of gravity stations in the northern part »f the

] t
fissure zone, in 1976, 1977, and 1978, By repeated observations with

,F
2 rvesp. 3 LaCoste-Remberg gravity meters, the accuracy obtained at each

. . - ~ i . ' N
gravity survey is at the order of + 10,1073 ms™2, In the profiles crossing

. s e -y

the fissure zones, a gravity increase of more than 100.1078 ns “/s has been
found in the centrsl part, while gravity at the flanks decreases at the
same order. These variations are correlated with subsidence and slevation

rates at the order of 0.5 m/a. Trom the regional gravity control alomg the
neovolcanic zone, between the Xrafla area and the sea, it has been found

that gravity variations with time are of rather local character, changing

O
[

gnitu

their sign with a half wave-length of 5... 10 km, and reaching a
of i_ZOS.iO'S ms”? and more.

These results centribute to the understanding of the mass dis-
placements in time and space in this region, occuring at the present

rifting process.
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Item VII ~ HIGH PRECISION GRAVIMETRY

.
Chairman ; E. GROTEN

One session held on Thursday 14 September 1978, 4.30 - 6.30 p.m.

Report on activities of Special Study Group 3.37, IAG
Proi. E. GROTEN

SPECIAL TECHNIQUES IN GRAVIMETRY
1974 ~ 1978

After the unfortunate death of the previous chairman of S8G 3.37 the late
Professor T. Honkasalo, it was tried to continue his work and to pursue his
ideas and his poliey. By this statement it is meant that the 5S5G sticked to

the goals set up four years ago, on one side, whereas the SS8G kept track of

new developments, envisaged implications of new technigues and necessities and
encouraged and coordinated new and conventional approaches and research projects,
on the other side. In that connection a number of new members joined the 8SG.

A meeting of the SSG was held in June 1977 during the Symposium on "Non-tidal
gravity variations™ at Trieste.

In the years before very precise gravimetry was considered as a very specialized
topic which still had to prove its usefulnegs where, moreover, the results were
rather different and partly contradictory and the spectrum of purposes was quite
narrow. Meanwhile, precise gravimetry became a tool for diversified and various
purposes, the results found in different countries and continents agree (to the
extent they are supposed to agree) and the goals to be attacked in order to
achieve still higher accuracy and to enlarge the spectrum of applications can

be clearly defined. It is obvious that with achieving accuracy which is suffi-
cient for various purposes the problems and goals of SSG 3.37 become more cemplex,
e.g., stationary observations and related techniques are more important than
earlier and the interrelations with supplementary and competitive techniques
need careful considerations. In global and regional applications the new tech-
niques have to be based on repeated absolute gravity measurements. Thus the
progress in SSG 3.37 depends to some extent on progress in that field, too.
Typical examples of such new aspects in high precision gravimetry are the

detailed study of envirommental effects ; the cryogenic

¢ o0




Ora-
&M
ich

&
xr
2.9,

EVER

Ty
Ay,
1 4 ~
\ e 8 - % k) A
-y . ot
= W o0 u o= e
o wow M om 0 e
{ =y Q Qo om i
WL LI e B O ¥
a I o T I
H ooow O @;owmo oo :
o oo ¢ &3 et
Moo oo o osd
. X wsd 6N o TS B ]
8 5 A e £
e + o ESl LIS
- ) {4 g
R A oo 4
wow @ £ #)
o bt i w4
o
g
I
(9 M&
o o
b W
e D
[
U
EREE
ot ok

i

™
ind
e

3

4
&
&

=
- Gt

H
e

b SN S R 4 2
o L ge] S B et
a0 . 4 s o
4ol 3 0 :
o N 0 ‘
oW ST B fed ¢
4 G =m0 0y b
O S [CPRNCS B ¢ S T =S 1 R S B | it

0 e o
) w WQ [ T ﬁm gl v
oy I B - B~ o
] B o v
o @ Mooa o i

g oW o @ W i
e

he grou
i
e
m
i
i

e

£t

e grav
1

I
M
N

-
o
memhers,

ois
3
B

is

Ko & el i~ a

¥ &ow @ owoow =

o el LV £ Q

o] e W W pod i
4 ¢




arg B
£ Ty T
i T ol 2

&

g

LI S |

Lred s

B

NoToh

-
N

£
i S

£

; P G
LS N

vy

e
H

oA

&
£

£




b

'

on

4

of appl

rety
b

sl

i

TRV

o4

4
&

wsidered as

g

& g
% W0 A R

vy and the
of such
i

Py oy e
3

o
et

AN

P
I

-
(S5

<

i

@
&4
o
L
£
@l

£

7o

(=%

r

2

£

E

4
o

B

s Ccomb

7
L3

e

&
&
~
&
M

&




as

i

[

5 foin 70 F
o

S et

iy

Sinc

83
K

Ty
ek A

o,

pet

fot
=1

A

UXacy

Y g o
z%m.r S

envi

&

Tihn
gL




-~
E, ; i~ -y ~
wp Yy W &
~y g

S R




REFEREHRCES
BOULANGER Yu.D. et al. - "Determination of the absolute value of gravity im
Singapore . Bull. Inf. IGE N° 42, Paris, 1973,

BOULANGER Yu.D. et
Bull. Inf. IGB N° 42

1. = "The absolute value of gravity in Sévres An
, Paris, 1978.

o

RBOULANGER Yu.D. - "Correct
Zemli {in arlnt;g 1978, and
Gerlands Beitrdge zur ueophV31&9 87 1, 9-18, 18974,

on to Potsdam system'. Izvestia AN SSSR, Fizika

B

BREIN n.g C. RSTENECKER, A, KIVINIEMI & L. ?E”TERSSO? - "Report on high
precision craVLmetrj” Tekniska skrifter, prof. papers1977/1, Gavle, 1977.

BEEIN R. - "Versuche zur prizisen Gravimetermessung kleiner Schwereunterschiede
fir die Bestimmung des vertikalen Schweregradienten und zur Untersuchung vergi-
kaler tektonischer Bewegungen'. & Bespr. AG Schwerefestpunktfeld Ak Niv.,

AQV Munchen, 1976,

BREIN R. - 'Die fennoskandische Messstrecke zur Bestimmung langzeitiger
Schwereanderungen, reprinit, IFAG, 1976,

COLOMBO C., A.D. ARNOLD, J.H. BINSACK, et al. ~ "Dumbbell gravity gradient sensot,
A new application of orbiting long tethers”. BSAC Re on Geostronomy 2,
Cambridge, Mass., 1%76.

DREWES E., W. TORCE & H.G. WENZEL - TAccuracy e

Ea St 1248 i
small gravity diffevences”. Bull. Inf. IGB ¥° 40, 1-22-27, 1977.

S|

LSTEER Ci., G. %ARY 5CH & W. ALTMANN - TE
fessungen auf der E-¥W Linie der DDR 1975-19

T ravimetrischer
LG &.1, KAPG. Thilissi, 1977,

STNER €1, - "Report on the act*vities insides fha GDR in the fields of
“Special techmiques in gravimetry”" and "Non~tidal variatioms of gravimetry"
for the period 1974~1978, Acad. Sci. GDR, CEPI, Potsdam, 1978.

FORWARD R.L., R.M. LEMMEN, R.W. LOWE et al. - "Rotating gravity gradiometer
study”. Final report, Hughes Res. Lab., Malibu, June 1976.

FORWARD R.L. = "“Gravity gradient mapping from the linear polar orbiter, a
gimulation study. The moon, 16, 3-26, 1976.

FORWARD R,L. - "Electromic cooling of resonant gravity gradiometers”. Res.

Rep. 516, Hughes Res. Lab., Malibu, 1978.

FORWARD R.L. -  ideband laser interferometer gravitational radiation experiment’
Phys. Rev. D, 17, 2, 379-391, 1978.

GERSTENECKER C. & E. GRCTEN - "On long range gravity measurements with LaCoste-
Romberg gravimeters in the Internatiomal CGravity Net (IGSH 71)7.
Boll. Geof. teor. appl., v.XVIII, n°68, p. 317-321, Dec. 1975.




GERSTENECKER €. = "Punktskizzen neuer Qchwezes*ﬁti;peﬁ im Intermational
Cravity Standardization Net 16717, Beitvape zur Gravimetrischen Geodisie
und Gezeitenforschung, DGE, Reihe B, N° 219, Manchen, 1976.

CERSTENECKER C. ~ "In
G gravimeter iar’pgﬁ' T i
non-~tidal gravity changes, Trieste, 197

zeitenkorrektion von

CERSTENECKER C. E, GROTEY -
genauen SCFWQI&KEES&Dg“T im Ralb

Geodasie, DGR, keihe B im

wo

143

0.7, Beitr. zur Phws.

(')

CERSTENECKER C. - '"Zur Messung des vertikalen Schwercgradienten’. Paper presentec
at the 3rd International Symposium "Geodesy and Physics of the Earth', Weimar
1976,

GERSTENECKER C. ~ "Zur Mesqung der Gradienten der Schwerkraft mit einem LaCoste~
Romberg Erdgezeitengravimeter”. DGK, Rei 1877.

GRAFAREND E. ~ "Space-time differential geodesy?. Rep. 250, v. I,

ed. U.A. Uotila, 150-216, Dept. of Geod. Sci., The Ohio State Uniwv.

Columbus, Ohio, 1977.

GROTEN E. & G. HEIN ~ "Ceodetic high precision measurements in active tectonic
areas, Buropean Workshop TSONG" ESA-Sp 137, 224-229, Elmau, 1978.

o

- o

1t . -~ 3
GROTEN E. ~ "Computation and measurement of the vertical second derivative of
sea gravity potential and its applications™. Coll. J. Coguel, Orleans, 1977,

GROTEN E. - "Local studies of non—~tidal gravity variations in the Rhinegraben
zone”. Symp. "Non-tidal gravity wariations®, Trieste 1977 (with a mo tice to
members of IAG-SSG 2.37). Results obtained in high precision gravimetry”,

to appear in Gecf. Teor. e appl., Trieste, 1978.

GROTEN E. - "Gravimetry panel, chairman's report’. Proc. European Workshop
"SONGY, ESA-SP 137, 129-13C, Elmau, 1978

Y

GROTEN E. - "The present (1977) state of the art in gravimetry'. Proc.
European Workshop VSONG” ESA-ST 137, 131i~136, Elmau, 1978,

eal

s

HAGIWARA ¥., H. TAJIMA & 2. IZUTUYA ~ "Gravity changes on Izu peninsula®.
J. Geod. Soc. Japan, 22, 1, 17-22, 197¢&. '

HAGIWARA Y., H., TAJIMA, S. IZUTUYA & H. HANADA - "Gravity changes in the
eastern part of Izu peninsula during the period 1975-1976". J. Geod.,
Sce. Japan, 22, 4, 201-209, 1976,

HAGIWARA Y., H. TAJIMA, S. IZUTUYA & H. HANADA - "Gravity changesassociated with
earthquake swarm activities in the eastern part of Izu peninsulal.
Bull. Earth. Res. Inst., 52, 141-150, 1577.

HAGIWARA Y. = "Gravity changes associated with seismic activities™.
J. Phys. Earth, 25 Suppl. 137-146, 1977.

BAGIWARA Y. - "Tidal groundwater-related gravity change in a seaside area’.
J. Geod. Soc. Japan, 23, 1, 42-43, 1977.




HAGIWARA Y. - "Matsushiro uplift as a multiple Mogi model™. J. Geod. Soc.
Japan, 23, 1, 25~35, 1977

HAGIWARA Y. - "Gravity changes asscciated with seismic activiti
J. Phys. Earth, 25, Suppl. 137-146, 1977.

[
)

HAMMER S, - "Topogra
2

hic corrections for gradients in airbornme gravimetry®.
Geophysics 41, 6, 1345

6~1352, 1976.

HANADA H., = "Vibration characteristics of LaCoste and Romberg Gravimeter™.
ns

HEIKKINEN M. - "On the tide~generating forces”. Pub. of the Finnish Geod.

Inst., 85, Helsinki, 1978.

HEIN G. — "Die Berechnung des anomalen vertikalen Schweregradienten hoher
Prazision”. Thesis, Darmstadt, 1976.

HEIN G. -~ "Horizontalableitungen der Schwere sowie dritte’. Ableitungen des
Storpotentials unter Berucksichtung der Topographie. DGK, Reihe B, 1977,

HOWKASALO T. ~ "Final report of IAG Special Study Group 3.37 on Special
techniques of gravity measurements®. IUGSG General Assembly, Grenoble, 1975,

JORDAN §.X., = "Moving base gravity gradiometer surveys and interpretation’.
Geophys. 43, !, 94-101, 1978,

KIVINIEML A. = "On the measurements of the secular variation in gravity in the
Fennoscandian land uplift area™. Int. Symp. on "Recent crustal movements®,
Palo Alto, Calif., 1977.

KIVINIEMI A. - A method for studying global gravity variations”.
Bull. Gdod., 116, 1975.

KIVINIEMI A, = "The Finnish measurements at the Fennosscandian land uplift
gravity lines”. Symp. on "Non-tidal gravity variations and methods for
their study”., Trieste, 1577.

KUKKAMAKI T.J. - Tauno Hovkasalo. Acad. Sci. Fenn, reprint, 89-92,
Proc. 1975, Helsinki, 1975.

LAMBERT A, & C. BEAUMONT - "Nano variatioms in gravity due to seasonal ground
water movements : implications for the gravitational detection of tectonic
movements’. (EQS, abstract), 1577.

MAKINEN J. - "De Finska observationerna vid matningen av den tradje tyngd-
kraftslinjen for studium av Fennoskandians landhoining.”. Nordic Gecd. Comm.,
Oslo, 1978.

NAKAGAWA I,, M. BATOMURA, Y. FUKUDA et al. - "Calibration on scale constants of
LaCoste-Romberg gravimeters model G,

NAKAGAWA T, & M. SATOMURA - "Gravity change observed near Lake Biwa
Japan, Bull. Geod., 21, 3, 213-217, 1977,




I-E-10,

NAKAGAWA 1. ~ 74 possibility of detection of level change by means of
repeated gravity measurements”. J. Geod. Soc. Japan, 22, 3, 188~191, 197

o
O

£

NESTERIKHINA Y.E. - "Izmerenije absclutnogo znatcheni
i

ia gravitatslonnogo
uskoreniia,”. Sbornik nod redaktsiei, Novosibirsk, 197

s
v
o

PLAUMANN 5. = "Som £ detailed gras

e} les o vimetric survev in Southern F
Sea”. Geol. Jb. D. 13, 155~165, Hannover, 187

7
e

REILLY #. & T.M. HUNT - “Comment on "An analysis of local changes in sravity
due to dozﬂrmat by J.B. WALSH". Pageoph., 114, 11321-1133, 1974.

ORGE ~ "Prazisionsschweremmessungen in Nordisland

SCHLEUSENER A, T 181
g, hnnchen9 1974,

&
1970/71", DGK, B, 2

STANLEY J.M. & R. GREEN - "Gravity gradients and the interpretation of the
truncated plate”. Geophys. 41, &, 1370-1376, 1975,

TAJIMA H. & S. IZUTUYA - "An experiment of gravimetric drift due to air
temperature changes”. J. Geod. Soc. Japan 20, 1-2, 65-69, 1974,

TAJIMA H. & 8. IZUTUYA - "Gravity changes during and after Matsushiro
earthquake swarms”. J. Geod. Soc. Japan, 20, 4, 153-168, 1974.

TAJIMA H. - "Gravity change associated with earthquakes and land
deformations™. Bull. Earth. Res. Inst. 50, 209-272, 1975.

TORGE W., G. BOEDECKER & W. DOERGE ~ "Eichung von LaCoste-Romberg Gravimetern
auf der europaischen Gravimetereichlinie zwischen Munchen und Boda'.
DGK, B, 219, Muinchen, 1976,

TORGE W. & H. DREWES =~ "Gravity varlatlons with time in Northern Iceland 1965~
1975, J. Geophys. 43, 771-790, 1977.

TORGE W., L.N. MAVRIDIS, H. DREWES & D. ARABELOS - "Amlage eines Schwerencizes
hoher Prazision im Bereich der Agdischen Platte’. Z. f£. V., 101, 213-220, 1976.

TORGE W. & H.G. WENZEL - "Gravimetric earth tide observations in Iceland®.
Bull. Inf. Marees Terrestres 74, 4312-4318, 1976,

TSUBCKAWA I., C. SUGAWA, K. HOSOYAMA, H. ISHII et al. ~ "Simultancous cbser-—
vations of earth tides performed by LaCoste and Romberg Gravimeters at
Mizusawa. J. Geod. Soc. Japan, 23, 3, 165-173, 1977.

VARGA P, = "The barometric effect on tidal gravity measurements”.
Rev. Ttal. Geof. Sci. Aff. 2, 171~173, 1975,

VARGA P. ~ "An analysis of local changes of gravity due to deformation”
Pageoph. 113, 98~-106, 1975,

WENZEL H.G. - "Evaluation of digital voltmeter reading for LaCoste-Romberg
model I and G gravimeters™. ?reaented to the Symposium on non-tidal gravity
variations., Trieste, 1977,




I-E=11.

After this general report Prof, E. CGROTEN giv%s lecture of :
PRECISE GRAVIMETRY IN THE RHINECRABEN NE

by
J

K. DEICHL, E. GROTEN, H.CG. KAHLE
2 2

A, KIVINIEMI, E, HLINGELE & B. WEICHEL

The aim of the high precision gravity measurements in the Rhinegraben
testnet was to test what extent high precision gravimetry can be used to monito
tectonic and other mass transfer and corresponding elevation variations.

For that purpose a net of about 40 by 40 km extension and consisting of about
80 points in an area of tectonic intevest was set up. Gravity observations
were started with conventional accuracy of about + 10 microgalsin 1972/73
finally within half a decade, i.e. until 1978, relative accuracy of + 1.3
microgal was achieved by improved techniques. However, the local variations
of gravity were found to be of the order of + 20 microgals up to a maximum

of 40 microgals they are supposed to be a consequence of heavy rainfall etc..

wo

and are of principal importance in holocene areas like the Rhinegraben itself.

As a comnsequence in combination solutions {using data obtained over several

i

years) aund accuracy of about + 3 to + 4 microgals was achieved. The influence

of such "physical™ disturbances hampers the use of “gravimetric monitoring”

of elevation variations with time even though "stationary” application of

.

precise gravimetry to monitoring such envirommental effects might become

oy

increasingly important.

The Rhinegraben area seems to be relatively stable. Using a regression
coefficient of 0.1 mGal/m = 0.1 microgal/mm the accuracy of + 1.3 microgal /mm

£es

even 0.5 cm would be detected. When the levelling results from 1938 to 1978 are

-

considered together with the gravity results the following general conclusions

seenm to be justified : In the avea covered by the present gravity net there is
an average subsidemce of 1 cm within 40 years i.ec. 0.25 mm/year up tc maximum

P

of 1 mm/year. He main reason for this is obviously the lowering c¢f the ground
water table ; whether of not any tectonic movement or motion has an additional
influence is completely unclear. The local variationms up to 1 cm/year are
caused by artificial effects (water works, industrial effects etc : the best

example is the Pfungstadt area).




Prof., 1. HAKAGAWA presents a paper on ¢

AN ACCURACY OF SCALE CONSTANT OF LA-COSTE & ROMBERC GRAVIMETERS

(MODEL G) REVEALED BY INTERNATIONAL AND DOMESTIC GRAVIMETRIC CONWECTIONS

-

by
L. HAKAGAWA, M. SATOMURA & T. SETO
In gravity measurements, a discrepancy among the scale

constants of gravimeters used is one of the most important but inevitable
problems, especially when a difference of gravity values among the measuring
stations is large. After the data that were cbtained by two sets of interna-
tional gravimetric counections amounting to about 1.3 gals and 2.1
pectively, and ome set of domestic gravimetric commection amounting to about
1.6 gals in gravity differences were adjusted by referring to the IGSN 71,
the following values of correctiom factor for scale constants of Laloste &

Romberg gravimeters &~29, G~118 and G~196 were determined.

For the gravimeter £-29 ¢ 1.000663 ~ 0.0000472 &>gobs
For the gravimeter G-118 : 1,000215 - 0.000061 &»g@bs
For the gravimeter £~196 : 1.000640 + 0.000121 [y Boba

Using these correction factors, the gravity value at each measuring
station was re-calculated. The discrepancy betwsen the value thus obtained and

that of the IGSN 71 was almost less than + 0.02 mGals at all stations.

Michel VAN RUYMBEKE reports on :

SENSITIVITY ADJUSTEMEWT AND LEVELLING OF
LACOSTE~ROMBERG GRAVIMETERS

A technique using the electrenic output and a digital
voltmeter during field measurements allows to work at constant sensitivity

without depending upon level readings.




A MICROGRAVIMETRIC HETWORK FOR SECULAR GRAVITY STUDIES TH SCOTLAND

ol 4 it

naper reviews subsequent work extending the earlier tests
on the drift chavacteristice of the LeCoste & Romberg gravimeter G-2

with some preliminary results from field measurements carried out betwesn
1976 and 1978. In a2 previous paper, I described the reasons for setting up a

microgravimetric network in Scotland and its relation to the counflicting evidence

of post-glacial uplift from precise levelling marcographic and geomorphological

data.

Prof. Z. SZABRO presents :

SOME REMARKS ABOUT THE PRECISION OF GRAVIMETER MEASUREMENT

The complete text is reported at the end of the item

(see p. I~E~15).

Dr. G, BOEDECKER presents ¢

INSTRUMENTAL INVESTIGATIONS AHD TMPROVEMENTS OF
LACOSTE-ROMBERG GRAVITY METERS

For the relative gravity measurements in the new gravity base net

cf the Federal Republic of Germany, LaCoste-Romberg gravity meters (mainly
model G) have been used. The instruments were checked for the influence of
battery=-voltage, temperature, air pressure and magnetic field. The meters were
improved by flat tripods containing more sensitive levels, batteries with cons-
tant voltage regulator and better foot screws. For the tramsport of the gravity
meters, an air conditioned and spring suspended box has been utilized with good
success. Furthermore an attempt was made to determine the fine structure of the
calibration function by means of a tilt table, the tilt being determined through
a laser interferometer.

The investigations showed again, that each gravity meter is an individual.
The determination of coefficients for the influences of air pressure and tempe~
rature turned out to be somewvhat difficult because of the irregular drift

behaviour induced by the changing temperature or alr pressure respectively.




|

THE TNFLUENCE OF ATR PRESSURE CHANCES ON PRECISE CRAVITY HMBAS

The anaslysis of residuals of earth-tide measurements

demonstrate tha
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nce the gravity value of any
station directly. Estimations of this effect are given and computational
methods for anm air pressure correction are proposed. The proposed methods

are tested on results obtained from high precision gravity measurements.

Dr. €. GERSTENECKER gives lecture of the paper
o &

: ON THE APPLICATION AND ANALYSIS OF A SECOND ORDER DERTIVATIVE
OF THE DISTURBING FPOTENTIAL IN THE UPPER RHINEGRABEN

by
G.W. HEIN

Interpolation of deflections of the vertical and detailed

geoid computation were performed in the Upper Rhinegraben by using the

second derivatives of the disturbing potential TY T ., T (T =T 3
XZ

as obtained by torsion balance at approximately 6000 stations. The frecw—air

gravity field calculated by numerical integration of the horizontal gradients

was compared with the directly measured (free-air) gravity values. For the

xx  yy’ @
approach for computing all components of the anomalous part of the EStvDs

analysis as well as the separation of the quantity (T -~ T_ ) a ricorous

tensor was developed taking intc account the topography on the basis of

Molodensky's theory.
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the Hungarian callibration line will be presented zs well.
On the following tables we have presented the resuylts of

Elgtner and Kivinlami, in the last column can be seen the maximum

deviation between the measurements carried out with the same

instrument but In different vears. The last row containg the

maximum deviation betwassen

different
iT has been expected that The deviation between the observations

of different wauid be higher than the others because

fhe instruments.

of the possibie
To our surprise the fwo geviations are of The same order, which

means that we could =0t aliminate compiately the effect of

external factors if.e, our corrections are not reschad the

The foliowing tables seam To support This conclusion, We
have listed some of Kiviniemi’s corrected and uncorrected results.
The corrections included: the reduction for different chservation

efevation, instrumental pressure correction, atmospheric correction
£ ¥ »
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Gravie Yaasa~-Afinekoski AZnekoski-Joensuu Yaazsa-Kramfors
meter N
NG, HoE]
z=
B % ES <
58 +476.2-5.8 «357.,0~5.5 +405 5~4 .3 oy
+ ‘ 4 ’ - ©
67 +472.4-3.7 ~360.2-5.9 +483.6~-4.4 =2
100 +476.424 ] ~349,1°3.6 +495,4272 .2
142 +508.59.2 ~357,0-8.9 +499.3711. ] o
- + + @
258 +509,2-9.8 -380.0-9.4 +503.6~12.4 g
3
O
=
@
fmax -~ min/ 36.8 30.9 20.0

Table 6.




max - min

. .
fassn

Kramfors

J1971/

Corrected Uncorrscted Corrected Uncorrected Corrected Uncorrected
499.9 4947 4889 488.5 9z e

509.9

503 .5

471.5

474, 1

504.1

488.4

478.4

475 .4

o

474,

(3]

496, 1

498.6

4527

451.0

494.8

e
467,27

454.8

522.2

519.0

480.4

476.5

470.5

462.0

461 .4

494 8

496, |

486.8

491.9

491 .1

- 483.,2

489.9

481.8

470,86

467.7

489.7

42.7

48.7

69,5

Table 7.
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max = min

Vaasa - Afnekosk|

N® 55 /19727

N® 62 71972/

N 100 1971/

Correctad Uncorrected Corrected Uncorrected Corrected Uncorrected
490.5 500. 1 300.5 508,9 469.3 469 ,2
488.4 497.1. 467,9 473.9 468 .2 471,
487 .4 495,2 487,3 486,2 489,0 486.5
510.9 517.1 498.9 498,9 487.2 480, |
474,8 480.3 S08.3 50,7 468.0 468,9
471.8 479,53 492.5 493 .5 485 .9 485.0
478.,2 484,3 486.9 485.0 482.7 486.0
502,0 507.7 492,5 492,9

39.1 37.8 40.4 36.8 21.0 i7.6
Table 8.



Vassa ~ Kramfors

Correctad Uncorrected
Instrument Year a9 Zpugal/
No. 55 1971 491.525,0 483 ,6-5.7
No. 62 1971 479,476 478.4~7.4
No. 100 1971 491.9-2.7 491 .,2-2.5
fmax = min/ 12.5 i2.8
Vaasas - Anekoskl
forrected Uncorrected
4
Instrument faar a9 {}Aga%/
No. 55 1972 488,0%4.7 495,147
No. 62 1972 491.9%4.3 493.854.4
No. 100 1971 476.6-3.6 478.,273.0
/max - min/ 12,3 16,9

Table 9.
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SHARPE 181-6

Date

B~V

V- F F =D D - K K = P
jﬁg&%
1973, 03, 192.6%4,0 20,87.4 477,7°3,2 618.420,4
182,2%6.2 90.0%4,2 483.8%4.3 605,447.5
i, 171.8%1.8 19.%07,2 490.054.,9 592,40.8
1974, 05, 166.6-8.0 5,874.4 502,0-4.8 592.5-6.5
173.257.4 15.76.7 514.4-13,2 616.0-16.2
10. 179,8%13,2 25,6%7.7 526.8+26.8 639.4420.8 266.3-18,5
1975, 02, [84.4%0.4 3,051.7 483.622.4 583 ,2~1.6
193,125, 1 26.7%13.6 481.83,0 607.6-12. 1
12, 201.7%2.5 50.342,2 480.05.4 622.0-11.2
1976, 03, 193,822, ] 4,853, 510.053,6 589,28, 4
186.425,9 [8,88.2 497 .857.6 595,855, | 237 694,27
09, 179.0%9.6 32,6%1.8 485,6<5,8 602,420, | 230.8%1.0
max = mln a_ b 19,9 a47.t 1.0 49,1 32,8 56,2 20,2 4%.7 6.9

Table 10.
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LISTE des PUBLICATIONS

® 589 - MATHER R.S., C. RIZOS, B. HIRSCH & B.C. BARLOW ~ "An australian gravity
data bank for sea curface topography determinations (AUSGAD 76)".

from : School of Surveying, Univ. of New South Wales, UNISURV G.25,
pe 534-84, Svdney, 1976.

Gravity data banks used in geodesy are usually in the form of free-
air anomaly means. The data presently available have been shown to be
inadequate for determinations of sea surface topography because of unac-
ceptable levels of systematic errvor and as free-air anomalies are unsuitable
(MATHER 1975). Gravity data for the Australian region are based on the
homogeneous Isogal control network with elevatioms referred to the Aus=—
tralian Height Datum. In comstructing a new gravity anomaly data bank
(AUSGAD 76), observed gravity values have been adjusted to absolute datum
and scale. The data is then reduced to gravity anomalies for the Earth~
telluroid system using the free net adjustment of the Australian levelling
survey provided by the Division of National Mapping, Canberra, and the
geopotential network for Austvalia prepared by MITCHELL (1972). The datum
level surface adopted for Ausiralia on the recommendation of the Division
of National Mapping, is the tide gauge zero at Jervis Bay. All latitudes
used in the computation of normal gravity were converted to a geocentric
ellipsoid consistent with CGeode%ic Reference System 1967 (GRS 67).

The observed gravity values in AUSGAD 76 are based on the datum and
scale adopted for Aucstralia by BOULANGER =t al. (1973). Datum is the Inter—
national Gravity Standavdisation MWet 1971 (IGSN 71) wvalue at the new
National Gravity Base & “'ion Sydney A. The scale is based on measurements
using Soviet GAG2 gravity meters in 1973. It is considered to be more ‘
accurate than that ectablishad by IGSN 71 values in# ‘ralia and differs
from the latter by 15 vmarts in 105, Measurements using Soviet pendulums
in5397é (GUSEV 1975) differed from the adopted scale by 2 (+ 2 parts in
102} . :

’ Error propagation patterns im both the gravity control network and the
levelling survey, as determined from the internal statistics of the networks,
indicate that effects with amplitudes around 0.15 mGal and estimated wave—
lengths of 7 x 103 km could contiminate AUSGAD 76,

Improvements to the present data bank are necessary to meet the
requirements for use in determinations of cea surface topography with a
resolution of + 10 cm. I% would be desirable to provide absolute gravity
control of the Isogal network to + 20;1gal at 103 km intervals, and
introduce supplementary control for the Australian levelling survey by
satellite position fixes in Ceniral Australia as part of a 10 cm global
system,

590 -~ SCHOOL of SURVEYING, Univ. of YNew South Wales.
"Crustal motion studies in Australiz and Papua New Guinea -~ Report to the
International Centre for Recernt Crustal Movements, Praha”.
from : UNISURV G.25, p. 109-120, S»iney, 1976.

= P . - e .
Les numéros font suite & ceux indiqués dans le Bull. Inf. N° 43, HNovembre 197§,
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ﬁéTHEE R.S. - "On the realization of a system of reference in four
dimensions for ocean dynamics'.

The ﬁept of Geodesy, Univ. of New South ﬁwies, Syéaeygg 26 p,
Typewrittén text presented at Colloguium on Radio Ocean. Hamburg,

29 Septeﬁ 6 Oct. 1976.

The determination of the instantaneous §051t10n of the sea surface
from satellites can be related in principle to an absolute frame of refe-
rencé in four dimensioms. A basis therefore exists for refer ring variations
in sea surface topography, lﬁrespec%lvm of Earth space.location, to such
a.system of reference when used in dynamic equatloﬁs which apply at the
azr}sea interface. Such data can be evaluated in both deep oceans and on
continental shelves without recourse to subjective judgements on the
characteristics of ocean dynamics. In practice, the realization of such
a system of reference is only as good as the tracklng data used in
malntalnlng geodetic concepts.

A major problem in the determination of sea surface topography as a

1wgiobal field is 11ke1y to be the estabiishment of tracking coverage with

595 -

adequute precision in hzgh latitudes. Surface gravity data could be used
to improve orbits in regions where no direct tracking is available but
only at the 1-2 m level, due to the data being sampled in relation to
the sea surface and not the geoid. It will not be possible to determine
sea surface topography with wavelengths less than about 102 km in the
absence of measurements of higher derivatives of the gravity field on a
global basis.

As variations in sea surface topography which are not of tidal origin,
have significantly smaller magnitudes than the sea surface topography
itself, it follows that a proportionate improvement in the tracking
reselutlon would have to precede the unambiguous detection of such
variations without restriction of wavelength. Four dimensional concepts
are also essential for the resolution of the tidal signal from thu
satellite altimetry data.

The app11c3tlon of principles underlying four dimensional geodesy to
ocean dynamics in the context of a cohesive satellite altimetyy yrnvrﬂw
therefore constitutes a necessary basis for the synoptic momitoring ¢
the air/sea interface.

MUTTER J.C. — "The Queensland Plateau”
B.M.R., Geol. & Geophys., Bull. N° 179, 55 p, Canberra, 1977.

The Queensland Plateau is a large block of submerged continental crust
embedded in the continental margin of northeast Queensland. The Plateau
and its bounding troughs (Queensland and Townsville) were surveyed im 1971
by Compagnie Géndrale de GEophysique under comtract to the Bureau of
Mineral Resources. Seismic reflection profiling, gravity and magnetic
sensing, and bathymetric profiling were conducted on a systematic grid of
traverse lines. One of the lines approaches very closely a Deep Sea Drilling
Project hole drilled on the outer edge of the Plateau.

With an evolutionary model for the Queensland Plateau determined, a
complete history of plateau and basin evolution is proposed by relating
the Plateau evolution to that of the adjoining Coral SeaBasin using results
from Deep Sea Drilling Projgct drilling in the Basin. The model ig then
compared withFalvey's (1974) model of Atlantic continental margin formation
and a significant departure is demonstrated. No rift-valley stage appears to
have preCEEdEd continent  preak-up and ocean formation. This is explained
by u51ng two lithospheric thermal anomalies, one in the Late Cretaceous and
one in the Palaeccene-Eocene, and by suggesting rapid rifting of the Coral
Sea Basin associated with the younger heat source.
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596 - BRANSON J.C., F.J. MOSS & F.J., TAYLOR - "Deep reflection seismic test

597 -

survey, Mildura, Victoria and Broken Hill, N.S.W.".
B.M.R., Geol. & Geophys., Rep. N° 183, 30 p, Canberra, 1976.

Techniques for recording deep crustal reflections were developed
during an experimental seismic survey at Mildura, Victoria, and Broken
Hill, NSW, during September to December 1968. The survey was carried out
preparatory to a seismic reflection survey on the"Gectraverse' project,
which was began by the Australian Upper Mantle Committee to study the
Earth's crust and upper mantle along a line across the Precambrian shield
in Western Australia,

Noise tests, expanded reflection spreads, and continuous reflection
profiles mutually at right-angles.

Reflection data from the expanded spreads were analysed to provide
velocity and depth estimates to reflecting horizons. Notwithstanding the
inherent inaccuracies in timing the reflection events and im the method of
analysing the expended-spread data, the seismic reflection results indicate
a possible model of the structure of the erust and upper mantle at Mildura
and Broken Hill. The crust, relative to sea level, appears to thicken from
about 31 km at Mildura to about 36 km at Broken Hill. An intermediate
layer, with an interval velocity of about 7.0 km/s, is at depths of about
23 km and 15 km in the two areas, respectively. In the crust above, the
average vertical velocity is about 6.1 and 5.9 km/s at Mildura and Broken
Hill, respectively. There is also evidence of shallow layering in the crusg
at Broken Hill at depths of about 7.1 and 10.5 km. A velocity reversal is
evident at the latter depth, with a velocity of about 5.8 km/s in the
layer immediately below on of 6.5 km/s.

The difference in the gravity effect between the two areas, obtained
from a comparison of the proposed crustal columns, is in reasonable
agreement with the difference in observed free~air anomalies at the
Mildura and Broken Hill pendulum stations.

MATHUR S.P., F.J. MOSS & J.C. BRANSON ~ "Seismic and gravity investigations
along the Geotraverse, Western Australia, 1969",
B.M.R., Geol. & Geophys., Rep. N° 191, 63 p, Canberra, 1977.

On the recommendation of the Australian Upper Mantle Committee, the
Bureau of Mineral Resources carried out a seismic survey across the Pre-
cambrian shield in southwestern Australia between June and December 1969,
Deep crustal reflection and refraction information was obtained from
explosions set off in five areas along the Geotraverse, a line extending
from Perth through Coolgardie in the east to Point Culver in the southeast.
The results have been combined with those from gravity surveys and from
other seismic refraction surveys in southwestern Australia to cbtain an
integrated interpretation of the structure and composition of the crust
and upper mantle.

The analysis of the seismic data indicates that the crust is of normal
continental type in the east but changes towards the Perth Basin in the
west. Near Kalgoorlie it consists of two layers with velocities of 6.12
and 6.66 km/s and is 34 km thick, whereas near Perth, close to the conti-
nental margin, it is 44 km thick and includes an extra basal layer of
velocity 7.42 km/s, which thins out towards the east and southeast. The
upper two crustal layers mnear Perth, on the other hand, thicken to the
east and southeast. In the Perth Basin, about 7.5 km of sediments overlies
a block of the crust which has been thrown down to the west along the
Darling Fault.
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Southeast of Coolgardie, the high-velocity basal layer is shown to be thin
and the southeastern part of the crustal block has been upthrust to the
northwest along the Fraser Fault. The measured velocity of the upper mantle
underneath the abnormal crust is 8.25 km/s.

The seismically determined structure is comsistent with a crust in or
close to isostatic equilibrium, and with the observed gravity anomaly field
in southwestern Australia for two possible density models of the crust and
upper mantle. One of the density models is also consistent with the hypo-
thesis that the high-velocity basal layer in the crust is garnet—-granulite
overlying eclogitic mantle.

598 ~ KERN G. - "Le prolongement du champ de pesanteur vers le bas : Etude
mathématique et application au Fossé Rhénan méridional”.
I1.P.G., MBmoire Dipl. Ing. GEophys., 82 p, Strasbourg, 1971,

Etude de diverses formules de prolongement du champ vers le bas.
Expérimentation de diverses méthodes sur les résultats gravimétriques
de 1'extrémité méridionale du Fossé Rhénan, une région particulidrement
intéressante du point de vue tectonique ou le fossé semble s'arr@ter conive
les premiers plis du Jura et amorcer une transition vers le Golfe de
Montbéliard et la Bresse. Cette région est d'autre part suffisamment
vaste pour permettre des calculs significatifs.

509 - GUZMAN P.A. - "Gravity survey in the Republic of El Salvador".
Inst. Geogr. Nac., Minister of Publications, 71 p, 1940,

Liste des résultats gravim@triques .
Anomalies 3 1'air libre et Bouguer, 1093 points.

600 - SWAIN C.J. & M. AFTAB KHAN - “Gravity measurements in Kenya".
from : Geophys. J. R. Astr. Soc., v.53, p. 427~429, 1978.

A new catalogue of gravity data from Kenya has been prepared and
is briefly described here. New Bouguer anomaly maps have also been
compiled and a copy is included.

601 - RIAD S. — "Shear zones in North Egypt interpreted from gravity data'.
from : Geophys., v. 42, n® 6, p. 1207-1214, 1977.

The Bouguer anomaly map for the northern part of Egypt was used for
determining fault systems which are probably present in the area. These
systems show the presence of a number of almost parallel shear zones,
striking in a northwest-southeast direction. Extrapolation of some of
these zones is suggested in the Gulf of Suez area. The movement of the
eastern side of each zone is thought to be right-lateral to the southeast.
The shear zones are probably related to the interaction between the
European and African plates. They probably started developing in the
Oligocene and are presently still active. The opening of the Gulf of
Suez is thought to be mainly due to the action of these transcurrent
faults.
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SOFFEL H., K. PETERS & J. PCHL - "Interpretation of a gravity profile
across the southern part of the Hon Graben, Libya”
from : J. Ceophys., v. 41, H® 5, p. 451-499, 1975,

A 90 km long profile with 251 gravity stations was measured across
the southern part of the Hom Graben. From a combination of a previously
published /A T anomely (SCHULT, 1974) and the Bouguer anomaly £ g", both
measured along the same profile, a probable density structure for the
southern part of the Hom Graben has been derived. The models show a sharp
increase of thickness of Upper Cretaceous and Tertiary sediments at the
graben borders. The thickness of 1800 m of these sediments, which has
been obtained from geological cbservations, is compatible with the gravity
models assuming a density contrast of 0.2 g/em3 with respect to older
sediments. In the central part of the graben a rise of the Pre Upper
Cretaceous rocks, reaching up to about 300 m below the surface, divides
the Hon Graben, at least in the southern part, intc two separate troughs.
In the western part of the graben border basic intrusions seem to exist,
which are probably connected with the adjacent Jebel Soda volcanism.

SIMPSON E.S.W. & A. du PLESSIS - "Bathymetric, magnetic and gravity data
from the continental margin of southwestern Africa',
from : Canadian J. Earth Sci., v. 5, N° 4, p. 1119~1123, 1968,

The morphology of the continental margin between Cape Town (34°S) and
Walvis Bay (23°S) is characterized by a broad, terraced shelf, se?arated
from the slope by a poorly defined shelf break which deepens northward. A
major belt of positive magnetic anomalies follows the upper slope, but is
displaced in a vight~lateral sense on to the continental shelf at 31° S, to
the north of which it crosses a bend in the shelf break and again foilows
the upper slope. The gravity data is comsistent with the normal edge effect
associated with an isostatically compensated continental margin.

SCRUTTON R.A. - "Gravity results from the continental margin of
south-western Africa’
from : Marine Geophys. Res., v. 2, N” 1, p. 11-21, 1973.

Gravity, magnetic and bathymetric data were collected over the conti-
nental margin of scuth-western Africa by H.M.S. "Hecla" in 1966, A study
of the gravity measurements shows that the positive free-—air anomalies of
the continental edge effect are unusually large, and in excess of those
calculated for an isostatic model of the Earth's crust. Taking into account
the available seismic and magnetic evidence, a two-dimensional crustal
model has been designed incorporating a body of relatively high density
in the upper crust to account for the unusually large values.

MOHR P.A. & P, GOUIN - "Gravity traverses in Ethiopia”.
Hallé Sellassie I Univ., Geophys. Obs., Bull. N° 10, Addis~Ababa, 1967.

New gravity traverses have been made and are described in this
paper and shown on a map.

The opportunity is also taken to describe and discuss some majo
geological structures observed along some of these traverses.
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LE MASNE D, -~ "Mesures gravimfitriques en Pays Basgque et Biarn
{Anomalie du Labourd)”.
Acad. Monmtpellier, USTL, DEA Tectonophys. 23 p, 1977,

Btude de 1'anomalie gravimBitrique du Labourd, du nowm gque les gdophy~
siciens et les g@ologues ont 1'habitude de lul domner, qui recouvre
en fait bien plus gque la province basgque du Labourd. L'anomalie sst méme
maximale au Nord de la Soule {(Mauléon, Tholdy), autre province basque.
Le cadre des mesures est approximativement un rectangle de 110 km
d'Est en Ouest sur &0 km du Nord au Sud.

GAUYAU F. - "Etude géophysique dans le Levant espagncl (emtre Alicante

et Totana) : le probléme du prolongement de 1'accident d'Alhama de Murcia®.
Acad. Montpellier, USTL, Thé@se Dr. Sci. de la Terre, Géol. Appliquée,

114 p, 1977.

Le travail présenté ici est le résultat d'une campagne de mesures
gravimétriques et de sondages &lectriques qui s'est déroulZe du 12.09
au 10,11,1975 dans le Levant espagnol (provinces d'Alicante et de Mu®cia),

Cepte gampagne avait pour but de mettre en &vidence le prolongement
&ventuel d'un grand accident NE-SW qui s'€tend sur 100 km de Huercal Overa
d Murgia, au sein des cordilléres bétiques : 1l'accident d'Alhamz de Murcia
cet acgident visible dans les terrains néogénes, se perd en effet 3 1'Est
de Murcia,

L'étude géophysique recouvre la rZgion de Murcia ainsi que la régien
s'8tendant & 1'Est de cette ville jusqu'3 Alicante.

Avant dfexposer les r@sultats de cette campagne, nous présenterons
dfabord la géologie et 1l'histeire tectonigque récente de ce secteur,

BAYER M. - "Etude gravimétrique de 1la Corse’.
Acad., Montpellier, USTL, Thése Dr. Sci. de la Terre,
Géol. Appliquée, 131 p, 1977,

Environ 700 observations ont &t effectufes au cours des deux
campagnes gravimétriques en 1973 ct 1975.

Différentes méthodes ont &té utilisfes pour 1'interpritation des
anomalies gravimétriques et différentes cartes sont présentées

Carte de 1l'anomalie r&gionale (Polynomes)

B de l'anomalie de Bouguer prolongée 3 6 km

du gradient vertical, de la dérivée seconde
des anomalies magnétiques.

H

it

BOURMATTE A. — "Etude gravimétrique du Tanezrouft (Algérie)”.
Acad, Montpellier, USTL, Th&se Dr. 3&me cycle Géol. Appl.,
Tegtonophys., 139 p, 1877.

Le travail que nous présentons ici constitue le résultat des levés
gravimétriques effectués de novembre 1974 3 mars 1975 dans le Tanezrouft
(Algérie). Nous avons adjoint aux résultats de cette mission ceux obtenus
par la mission 1971-1972 dans le Tanezrouft oriental orgzanisé par le
Centre de Recherche sur les Zones Arides, 1'IMPGA et 1TORSTOM
(J. RECHENMANN, 1973).

?
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L'ensemble des deux levés totalise plus de 4.700 points (2000 pour
la premidre mission et 2700 pour la ssconde) et couvre une surface de prés
de 17 degris carris, soit ?las de 200 000km?. Les stations (plus de 276
par degré carré) sont réparties sur plus d'une vingtaine de profils Est~
Ouest espacds de 18 km. Le pas de mesure suy chaque profii est de 3 ko,
L'examen des cartes d'apomalies gravimftriques confirme 1'opposition
entre deux domaines gfologiques différvents :

- Le craton nuest africain, stable depuis 2000 Ma, présente des anomalies

Btendues et de faible amplitude, pouvant caract@riser des variations de

profondeur du socle sous une couverture sédimentaire relativement mince,
K

vt

A 1'0Ouest de 1z carte, nous avons h&sitf 3 lier 1'origine des grosses
anomalies au grand bassin de Taoudeni dont la bordure Nord-Est aurait
alors &té marquée par un important accident SSE-NNW.

- La chafne panafricaine, d'8ge 600 Ma, présente des anomalies mieux
marquées, allongées et de direction ognuraLc Nord—-Sud. Nous avons pi
souvent les corrédler avec la géologie de surface, méme si les masses
apparentes sont parfois insuffisantes pour expliquer des anomalies
importantes.

HUSTI G,J. — "Deviations of the vertical in the WNetherlands from
geodetic astronomical observations”
Netherlands Geod. Comm., Pub. ueod., v. 6, n°

(93]

, 45 p, Delft, 1978,

DUCARME B. & P. MELCHIOR ~ "A trans~war1d tidal pravity profile”
Obs. Royal de Belgique, Comm. S&r. A, N° 48, Sér. Gé hys, N° 132,
Bruxelles.

from : Physics of the Earth & FPlanetary intericrs, v. 16, n~ 3,

p. 257-276, 1978.

Tidal recordings have been made with high-precision equipment at
twenty~elgnt stations inthe South East Asia and the South Pacific areas
Each station was occupied for five months or more. Amplitude factors (éf)
and phase differences (<) of the principal tidal constituents exhibit a
regional behaviour which results from the oceanic-tide interaction. At
Alice Springs, Northern Tevrltory, the middle peint of Australia, the
results based upon nine month’s observations fit fairly well the
Molodensky theory on the dynamical effects of the liquid core of the
Earth.

op

MONKA, W. TORGE, G. WEBER & H.G. WENZEL -~ "Gravimetric, altimetric and
astrogeodetic geoid determinations in the North Sea region'.

Wissens. Arbeiten der Lehrst. fur Geod., Photog. & Kartog. an der
Technis. Univ. Hannover, N° 80, 41 S, 1978.

In this paper three geoid determinations based on different obser-
vations (gravity anomalies, GEO0S-3 altimeter measurements and astro-—
geodetic vertical deflections) are presented. All three geoids refer to
the mean earth ellipsoid, therefore comparisons between the geoids can be
made. The rms differences between gravimetric and altimeter geoid are
approximately + 0.2 m, while the rms differences between gravimetric
and astrogeodetic geoid vary between + 0.5 m and + 1.4 m.
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613 - CAIBAR-PUERTAS C. - "EL campo de pesantez v la estructura geologica del
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estrecho de Gibraltar®.
Inst. Geogr. y Catas., 85 p, Madrid, 1973.

This contribution to the "Geodynamics Project” consists in the analysis
of the distribution of the gravity anomalies Faye (free-air) and Bouguer
(corrective) using the values obtained in 208 points in the Strait of
Gibraltar, this evidence of the logical and relative parallelism between
the track of the isogams Faye and Bouguer.

In this sector it was known that the gravity deficit ascribed to the
Gibraltar Arc drawing an arching band of 120 km. wide crossing from N. to 5.
of the Strait of Gibraltar.

Our fields of isogams reveal that in the submarine substratum of the
Strait that arc of negative gravity anomalies presents a sudden traverse
expansion that, really, constitutes a second negative band oriented towards
the length of the Stvait. With a width of 50 km. and an approximate length
of 260 km. this new band of negative anomalies extends from the meridian of
- 7°20' to the E. 15°N., Inside it, the negative anomalies show the maximum
intensities of ~ 147 mGals (Faye) and - 121 mGals (Bouguer) in the sector
of Ceuta. These values are similar to the more important minimum shown by
the gravity in the Spanish Betic—cordilleran of the alpidic range (Mulhacén
= - 139, Granada = - 132 and Capileira = - 71 mGals) and, of course, with
the known oceanic bands of negative gravity anomalies because their maximum
intensity oscilates between ~ 100 and - 200 mGals.

Tnside this new oceanic band of negative anomalies show from £ minimums
that appear to define three geostructural directions approzimate to the
orientation of the arrow of the Gibraltar Arc : a-b according to W. 10°S.- E.
10°%., E-F orientated according to W. 05°S. - E. 05°N. and A-B-C-D (benk
in the form of a trapeze enfolding the border of the most northerly part
or Africa) in which the central and most extensive segment (B-C), orientated
according to W.-E, establishes the most important minimums. Cutting almost
perpendicularly the Gibraltar Arc, these geo-structural directions
correspond to the most recent folding phases. ...

KAHLE H.G., M. CHAPMAN & M., TALWANI ~ "Detailed 1° x 1° gravimetric Indian
Ocean geoid and comparison with GEO0S-3 vadar altimeter geoid profiles”.
from : Geophys. J. R. Astr. Soc., n° 55, p. 703-720, 1978.

A new set of 1° x 1° mean free-air anomalies in the Indian Ocean is
determined on the basis of previously published free-zir anomaly maps
(Talwani & Kahle) and the most recent Lamont surface ship gravity measure-
ments. The data are then used to compute a (total 1° x 1° gravimetric Indian
Ocean geoid. The computation is carried out by combining the Goddard Space
Flight Center (GSFC) GEM~6 geoid and a difference geoid that corresponds o
the differences between the set of 1° x 1° surface gravity values and the
GEM-6 gravity anomalies. The difference geoid is highest over the Madagascar
Ridge (+ 20 m) and lowest over the Timor Trough (- 30m). The total gecid
compared with GE0S-3 radar altimeter derived gecid profiles and geophysical
implications are discussed.
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