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NEWS

. A lot of work has been devoted to reorganizing our publication library (on the
shelves, as well as in our cross-reference tables). To help the BGI secretary
in this task, we have Mrs Danigle LEFEBVRE working with us since March.

Mus. D. LEFEBVRE

. We also have the pleasure to anmounce that Mr. Jean TOURNEZ is now a member of
the staff in Toulouse. Mr. Tournez comes from the Institut GEographique Natio-

nal and had been working for & years in Montauban (near Toulouse) at the D.D.E.
(Direction Départementale de 1'Equipement).

Mo, J. TOURNEZ




PART I ! INTERNAL MATTERS




STATUS OF THE DATA BASE AND DATA MANAGEMENT SYSTEM AT
BGI/TOULOUSE

As announced in the last bulletin, the data base is belng reorganized in
such a way that :

.. the archive files (on magnetic tapes) are kept by BRGM (Orleans). Indexes
indicating the level of proce551ng (evaluation) of data are being added.
These files are now generated in Toulouse and updated when necessary Data
retrieval should still be dome through BRGM. '

.. new files are created (in Toulouse) which contain limited informationms,
only those necessary to perform the automatlc evaluation of the data. This
dara base (in direct access, on discs) is! automatlcally cross—referenced
with the archive files for updatlng and fast searchlng - in case one needs
all informations pertaining to a given source.

Catalogues of sources of data which are already in these files are then easi-—
1y made. The inventory which is given below corresponds to BGI holdings as of
June 1980 (see map of data coverage, included in our bulletin n° 46), as well as
the listing of the associated reference and calibration stations, which follows.

Various computer programs, activated from our Tektronix graphic terminal,
have been written in the last six months and are being used for localizing data,
for representing the geographical coverage of them - source by source if needed,
and for evaluation (our GRGS/CNES contour line program is being modified so as
to be used on the terminal in a very simple way). Whenever possible, we take ca-
re that these programs can be used by non specialists, and eventually by visi-
tors, and in each case we are developing a simple macro-language thanks to which
tasks are being performed according to a question—-answer scheme.

The merging of our data with DMAAC's set (the graphic fusion of the covera-
ges appeared in Bulletin n° 47) is not yet completed, due to a various of complica-
ted problems which require a more detailed analysis than expected. We give below
a summary of the adopted strategy.

The leading idea for merging the two data bases was to perform it on a source
by source basis. But it appeared that two sets of data, one from each data base,
concerning the same source or publication do not have the same number of measu~
rements and that, in most cases the complement of the intersection of the two
sets in each of them is not empty. In addition, the study of differences between
the g values of identified common points shows that :

. different values have been adopted by BGL and DMA for reference statioms,

. adjustments have been performed by DMA.

According to these considerations, we adopted the following strategy for
each BGI source :



1) Extraction of all the DMA stations within the concerned area

a)
b)

first inside a rectangle defined by latitude and longitude limits,

then we reduce the amount of selected points by means of an interacti-
ve graphic program.

2} Identification of the common points with

a)

b)

c)

d)

e)

After

Edition of the differences in altitude, g, free air and Bouguer anoma-
lies for every point,

Edition of histograms : - statistical repartition of the differences
- A(g) = f(latitude)....

Listing of remaining duplicate measurements within DMA or BGI data ba-
se,

Listing of the DMA source numbers having common points with the consi-
dered BGIl source,

Listing of the reference stations used in each data base with the num-
bers of stations related to each of them.

this identification phase, the merging itself will be performed accor-

ding to the following principles :

a)
b)

c)

Elimination of remaining duplicate measurements,

When common points are identified, DMA values are chosen, in. adopting
the same evaluation code as DMA, but this strict statement may be
tempered by the results of the identification phase,

Remaining BGI stations are kept and will be evaluated later by BGI.

Finally, we give the inventory of newly received data and a list of older
data sets, in both cases not yet merged with our holdings.



(1) INVENTORY OF BGI HOLDINGS SOQURCES
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(2) LIST OF REFERENCE STATIONS, CORRESPONDING TO (1)



SEA MEASUREMENTS




9% eLOLH Ny POINTIS= 4627 REF LPUBL .BGI= 110 oVEZS WY POINTS= 7137 REF »PUBL.HGI=

CONRAL CR.8 26/11/63-22/08/764 _ VEMA CR.25 0S/01/68-10/04/68
LAMONT DOHERTY GEULOGICAL OUSERVATURY LAMONT DOHERTY LEOLOGICAL OBSERVATURY

95 6CO09 Ny POINIS= 9969_ HEF JFUBL BGI= 111 bVEZ26 Ng POINTS=  B430 REF JPUBL LBGI=
CUNHAD CR.Y li/7lu/64-21/09/60 ) VEMA CR.Z6 26/1U/a8-15/05/69
LAMONT DOHERTY GEOLOGICAL OBSERVATORY LAMONT DOHEKTY GEULOGICAL OHSERVATORY

@t 6COL0 Ng POLNEs= 5617 REF LPUBL..BGI= 112 6VE2T NB POINTS= 26248 REF JPUSL .BGI=
CONRAD CR.LU 01/712/65-15/10/060 VEMA CR.27 2Y/0D/69-10/05/70
LAMONT DORERTY GEOLOGICAL OWSERVATORY LAMONT DOHEKRTY GEQLUGICAL OHSERVATORY

948 6C011 MY POINES= 244 HEF JPUBLLHGI= 113 &vVEZ24 NE POJNTS=s 38724 HEF PUBL «BGI=
CONRAD CR.11 21/@0/67—23/19/b( ) VEMA CR.28 29/06770~22/09/7T0
LAMONT DOHERTY otOLOGLICAL OHSERVATORY LAMONT DOHERTY OEOLOGICAL OHSERVATORY

94 6C012 Mg POLnTS= 1795 REF JPUBL.BGL= 114 6CH NB POILTS= 44712 REF .PUBL .HGI=
CUNRAD CH.1Z 03701/08-04/02/08 CHARCOT CRUISES
LAMONT DUHEKTY WEULOGICAL OQusSERVATORY CeNeEsXaOo -

100 6C013 Nis POINTS= 6343 REF LHUBL.BGL= 115 SKT NE POIHES= G636 REF ,FUBL JHGI=
CONRAL CR.L3 22706/T7T0-01/710/710 KOMET 01l/09/75=~0%/10/75 » 31/08/7)1=18/70977F (CR.TL)
LAHONT DOHERTY ©EULOGICAL OBSERVATURY DEUTSCHES HYDRUGRAPHISCHES InsSTITUT

101 oCo9l NE PUTNTS= 961 REF LPUBL «BG]I= Ile 3Mg 2 Y POIHFS= 3282 REF .PUBL +8GI=
CONRAD CR.9B la/0//05-26707/65 METEOR CR.2Z2 17/18/65-13/11/65
L AMONT DORERTY oEOLUGICAL OuSERVATUORY DEUTSCHES HYDROURAPHISCHES INSTITUT

102 6VEL?  NB POINIS=  3y22  REF.PUDL.BGI= 117 SHE 2 N PLINTS= 1856  REF,PUBL.HGI=
VEMA CR.17 31/01/61-29/09/61 METEOR CR.2 14/11/65-14/12/65
LAMONT DORERTY WEOLUGICAL OGHSERVATORY DEUTSCHES HYDROGRAPHISCHES INSTITUT

1o 6VELE  NB PUINISs 4636 REFLPUBL.HGL= 118 3ME &4 NB POINTS= 3363  REF.PUBL.BGI=
VEMA CRY1EB 13/12/01-0b/12/62 METEOR CR.4 23/0a/66-08/06/60
LAMONT DOHERTY LRl OGICAL GSSERVATURY DEUTSCHES HYDRUUKAPHISCHES INSTIIUT

Lo4 b6VELD Ny POINTS= 4064 HEF «FUBL «BGI= 119 3MF & NB POLNTS= 471 REF JFUBL LHGE=
VEMA CR,L1Y 15/03/03~11/12/63 METEUR CR.8 1%u7
LAMONT OOHERTY OEULOGICAL OHSERVATORY DEUTSCHES HYDKOOLRAPHISCHES INSTITUT

105 ovE2D ME POLIWIS=  28HS REF . FUBL «BGI= 120 SMELG N8 POINF3= 3323 REF JPUBL «8GI=
VEMA CR.EOMUZ/UJ/DQ'DBIIZ/bH METEOR CR.1& 02/07/648~06/08/068
LAMUNT DUHERTY GEULOGICAL OHSERVATORY DEUTSCHES HYUROURAPHISCHES INSTITUT

106 6VE2L  NB PUINTS= 3305  REF.PUBL.BGI= 121 SME20 NB POINTS= 3991 WEF.PUBL.EGI=
VEMA CR.21 leste/05-10/12/765 HMETEOR CR.20 28/05/70-04/07/10
LAMONT DOHERTY LEULOGILAL UBSERVATURY DEUTSCHES HYDROURAPHISCHES INSTITUT

107 &VEZ2Z Ng POINIS= 125 HEF JFUBL «HGI= 122 SME28 MY POINTS= 1649 REF 2 PUHL JBGI=
VEMA Cio22 10/01766-13706/66 . METEOR CR.2d 16/09/12-19/10/42 |
LAMONT DUREKTY GEOLOGICAL OBSERVATORY CEUTSCHES HYUROGGSRAPHISCHES INSTITUI

108 6VE2Y M3 PUlHTS= B384  REF LPUBL.BGIS 129 14R NG POINISE 108  REF.PUAL.BGI=

VEMA CR.2D 27/00/0h-149/)2/66

- . U FLEESCHER
LAMONT DORERTY LRULODGICAL OUDSERVATORY L

SCHyERESTURUNGEN [ OSTLICHEN MITTELMEER NACH MESSUNGEN MIT EINEM
ASKANIA~SEEGRAVIMETER (ARAGUNESE CHUISE £2/02/61~13/12761)

109 6VERL  Np POINIS= 4990 weF.rublL.asl= UTSHE GORAPHISHEN ZELTSCRIFV-BAND 17-HEFT4
et o .24 LurGlreT-15712/67 ?35ISHhN HYDROGORAPHISHEN ZELTSCRIFT-BANU 17-HEFT

LAMUNT DOHERTY UBULUGICAL OBSERVATURY

- 01



lz4 1HV Ng POINIS= 1226 HEF « PUHL . BGI =MLY

0. He ANMDLRSEN
SURFACE-SHIP GRAVETY MEASUREHENTSKIN THE SHAGUERAK )1965-1%66
(HVIDBJORHEN CRULSES)
GELDDAETISK INSTLIUT MEDD.4Z2
1966
125 1vy Ny POINTS= 669 REF ,PUBL.BGI=MD1YT
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66 L 13 wNo POINTs= 256
Pe EvRARD L JONES
. Lo MATHIEUY .
ETUDE GRAVIMETRIGWUE PELIMINAIRE DU GRABEN UE L AFRIQUE CENTRALE
ETABLISSEMENT ) UN RESEAU OE dASE "
ACAD. RNYALE UES SCLENCES O UUTRE-MER (SUIENCES TECHNIGUES) Tal3
FasC.2
lyel

of U 999 WH PUInTS= 10035
RECHEMMAN
FaReS.To0aM,
HADAGASCAR DATA (197¢}
1975

68 F 00D NB POLNIS= 31443
LOUIS
AboF. DATA (1903)
OuHaSaT20eMe
1969

69 b 200 HNB POINIS=
GHANA DATA

n
7]
£

70 K7 NB POINIS=' 1878
o M. ANDKEW
GRAVITY SURVEY Ur MalLAw]s FILLWORK AND PROCESHING
INSTITUTE UF GEULUGICAL SCIENCESs REPGRIWO 74715
1974

1 kK 1 w~p POINEs= 114
De Mo MASSOMN-SHIEH Es Mo ANDREW
GRAVIMETER PRIMARY STATION NeET IN EAST AND CENTRAL AFRICA
OVERSEAS GEOLOGICAL SURVEYS
1961

72 R 0D N8 POINTS= 2235
FODHORE i
RHUUESTA DATA
UNIVERSITY OF RHODESIA
1974

73 1 1 nNB PUINIS= &4
Jo LAGRULA
ETUOE GRAVIMETRIGWUE BE L ALGERIE TUNISIE
BULL. DU SERVICE UE LA CARTE GEOLOE L ALGERIEs 4E SERIE GEOPHYS.Z
1951

4 U 2 Mg POINFS= 53
Ae Lo HALES De 1o wOUGH
HEASUREMENTS OF oraviltyY IN SOUUTHERMN AFRICA
BERNARD PHICE 1WsT, OF GEOPHYSICAL RESEARCH ANU MNATIOMAL PHYS. Lad
1950

75 U 4 NH POINTS= 1430
P. Je« SHETH A. Lo HALES
De T+ GOUGH
THE GRAVITY SURVEY OF THE REPUBLIC OF SOUTH AFRICA {(PART 1 anb 2}
GEOULOGICAL  SURVEY
1962

76 36 21 Wb POINTS=  522¢
Gs Po WOOLLARD M
Se Po MATHUR
GRAVITY HEASUREMENTS IN FNUILA
HAWATL INSTITUTE OF GEOPHYSICSy HIG-69-17 REPURT PART ¢
1969

MANGHNANT

IT 36 22 Nd POINTS=  §aS
M. KONU
GRAVITY ANOMALIES IN EAST NEXAL AND FHEIR IMPLICATIONS TO THE
CRUSTAL STRUCIURE OF THE HIMALAYAS
?gngYS.J.R.ASTH. SUCs 1974-49s PP.2B3-299
4
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8 3o S NI POInlS= 29482 o}

He Lo GULATEE

GRAVITY DATA IN ENDIA

SURVEY OF [MNU1Ax FECHNICAL PAPER NO 10
1956

19 3H 3 HNB POINTS= 196
Ke Po LEJAY
tTUDES GRAVIMETRIWUES DES ILES PHILIPPINES

193y
B0 3H 4  Ng PUlNTs= 4
Pe LEJAY
EXPLORATION GRAVIMETRIGUE Db L EXTREHE-ORIENT
CaliaFaGalie
1930
gl 3l 1 mE PUOINTS= 321

IHANTAN NATIONAL REPORT OM TnE GRAVITY MEASUREMENTS IN IRAN
(+2 SUPPLEMENTS!s Tu THE 12TH GEN. AS5S5. UG, HELSInKIs 1960
UNIVERSITY OF TtHRAWs INST. GROPAYSICS Pub. NUW9s ITaNATJREP .
1965

82 il 2 Ng BOINT3= 14
[RANTAN NATIONAL REPURF ON THE ESTAHLISHMENT OF GRAVITY BASES (N
THE PERSIAN GULK
UNIVERSITY OF Tbrikabs INST. GEOPHYSICS PUH. NO.11
1963

43 3N 4 Nop POINIS= 21
Pa LEJAY
EXPLURATION GRAVIMETRIQUE DE L EXTREME ORIENT
CaNelF aGaGo

1936
Ba 30 4 NG POINISE 201
[ LEJAY
EXPLORATION GHAVIMETRIQUE DE L EATHEME~ORTENT
CuNJF .GuGa
1930
¥S 30 7 Mb POINISs 32
Ke Go FU YOUNGSTEN CERG

Ce Yo CHANG

ISUSTATLIC AMOMALIES OF 208 CHINESE GRAVITY STATIUNS
JOURNWAL OF THE CHINESE GEOPHYS. SOCIETYs VOLais NO.Z
19449

g6 3P 4 HMB POLINIS= 70
Ao MARUSSI
GEUPHYSIES OF THE KARAKORUM
ITALIAN EXPEULITIUNS TO THE KaHAKORUM AND INUU-KUSHs SCLENT.REP.Z2
1964

BY 3w 100 HNb POINIS= 121
wOUDSIDE
CAMBRIDGE GRAVITIY SURVEY IN TURKEY
UNIVERSITY OF CAMORIOGE
1973

88 3% 1 NB - POINTS= 340
GRAVITY DETERMINATIONS < PERIOD 1/1/57-1/8/59
#OTAL THAI SURVEY DEPT, NAT.rEP. Al 1.6.C.

1959 :
BY 4M 1 NB PUINIS= 13
C. MACE

GRAVITY MEASUREMENTS IN CYPRUS
MONTHLY NOTICES UF THE ReA.Se» GEOPHYS. SUPPLEMENT s VOL 4y NO T
1939

Gy 4P 17 N POINTS= 410
ha Mak AHOFF Ga Po WOOLLARD
THE NEW-HEBRIDES {SLANDS GRAVITY NETWORK
HAWALI INSTITUIE OF GEQPHYSICSs HIG-69-14% REPUKRT

1969
91 a4p 3 NB POLWISs 28
Ga ROUILLUN
HMESURES EN POLYNESIE
1964

Y2 4P 4 Ng POIRFS= 1830
Ge Po WOOLLARD
PRINCIPAL FACTS FUR GRAVITY UHSERVATIONS IN THb HAWAILAN AKCHIPE=~
LAGOs JOHNSTUN LSLANUs AMERICAN SAMOA ANU SUCIETY ISLANDS
HAWAIL INSTITUTE OF GEOPHYSICS: HIG-66-20 RePURT
1966

93 44 200 N3 POINIS=  723%
We Lo REILLY
HEW=ZELAND DATA
DEPT OF SCIENTIFIC AND INDUSIRIAL RESEARCH (GEOPHYSICS OIVISION)
1964

-~ 81
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(3) INVENTORY OF NEWLY RECEIVED DATA NOT YET MERGED WITH OUR HOLDINGS
(AS OF MAY 1981)
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AFRICA
. 0.R.5.T.0.M.
- Ivory Coast....... teeenaretetesstat ittt e raaannsa 8792 measurements
- Mauritania - Senegal........ Ceretrataeees B, e 9021 "
~ Benin —~ Hte Volta — Nigeleiverasrvsarsssrscnnossss Cererens 6038 "
-~ La Reunion Isgland...... eeerear s e rs et erta e eenetas 82 "
~ Comores Islands....... Ceersaaseen feereratssaas ceeenes cene 74 "

. UNIVERSITY MAHOMED V - Service de Physique du Globe
~ MATO0C. s resenonennonnsnssons dearsananas cererane Ceereraeas n 6000 "

. Pub : LAGRULA, CLAVE DE QOTAOQLA, DELATTRE, SCHUSTER, WALSH

Etude de quelques anomalies du Sahara algérien

(Promontoire d'Amgrid et Tafassasset)

1973. CR. Acad. Sci. t. 276. Série D p. 1261-1265........ oo v 280 "

. Rep. OFf DITBOUTT . .rvuurnsnenennn. T e eiererenenees v 750 "

. University of LEICESTER - Dept. of Geology - SWAIN & KHAN
Catalogue of gravity measurements. 1977

. The University MANCHESTER - Dept. of Geology 7/78
East Africa :

~ Overseas Geological Survey (umpublished)

- G.H. SUTTON. Hawaii Tnstitute of Geophysics (unpublished)

- BP/SHELL (Tanjania) (unpublished)

- Newcastle univ. 1966-1967 (Sowerbutts & Searle, unp., Ph. D. Thesis)

1968-1969 (Darracoett & Faihead, ™ o )

- Geophysical Observatory, Addis Abeba - Bull, n® 7, 9, 10, 13

- Uganda Geological Survey (obtained from DMAAC)

~ Zaire, Rwanda, Burundi - Mus&e Royal de 1'Afrique centrale 26-31-40-42,
BGI réf. B 492 & Annales

- Queseri (Sudan) Geophys. J.R. Astr. Soc. n° 24, 1971

- Nagoya University, Japan (Tanjania)
J1. Earth Sci. Nagoya Univ., 17, 169-188 (1969)

- Mozambique. BGI r&f. B 864

- Botswana Geological Survey. Bull, n° 5, 1976

- Swaziland Geological Survey & Mines Dept. Bull. n° 7, 1970,
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JAPAN

. OCEAN RESEARCH INSTITUTE

- Bathymetry, Gravity and Magnetism data ~ 100.000 records (28.993 with gravity)
Cruises UM66, 67, 68, 69, 63, 6401, 6402, 6503 without gravity

KH 6705 . 1495 pts KH 7002 , 4444
6804 . 8970 7003 . 1072
. 6902 . 4420 7004 . 805
6803 . 3005 7101 . 4782
. HYDROGRAPHIC DEPARTMENT B0 e
HT 6501 . 347 pts HM 7401 . 1430
HM 6802 . 1369 HM 7503 . 2762
HM 6804 . 2898 HM 7501 . 3595
HM 7002 . 3285 HM 7602 . 4831
HM 7003 . 1388 HM 7603 , 3280

HM 7103 . 1726
HM 7201 . 1519
HM 7302 . 1877

. MT - GEOGRAPHICAL SURVEY INSTITUTE

(ist, 2nd, 3rd order gravity survey in the whole land of Japan).
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UNITED-KINGDOM

11/80

Scotland . 33.820 gravity stations

2/81 (Marine Geophysics Unit)

Offshore

Project  Meas. Project Meas. Project  Meas.
70/02 1570 72/05 190 7404 470
70/03 1820 72/06 . 820 74/05 . 220
70/04 360 72/07 500 76/01 . 3220
70/05 1160 73/06 . 1570 77/02 . 7780
71/03 2020 73/07 . 1200 77/07 . 4080
71/05 1850 73/19 ., 870 79/12 7260
72/04 2810 74/01 . 110 79/14 , 12810
72/03 1080 74/03 560 79/15 7900

SPAIN

. ISTITUTQ GEOGRAFICO Y CADASTRAL
7110 Land gravity meas.
ITALY

. ISTITUTO DI FISICA — LEGCE

7/79

22720 Land gravity meas.
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USSR

SEA GRAVITY DATA
. In BGIL Data Base
Vessel : Staratelni (1969)...... Mt tsearaeeeniranss eaeen .
Ac. Kourtchatov cruise S5..svveenreven- feereeans
15 » * 0 LJ * L] * L]
20'! LI LN L I I I I I} .
Vitivaz eruise 42,00t asaraerasiens
47!'.!.' L] LI B 4 * 1] L]
49-:.-.:1 . R R EN]
51! L] L B B L B B * » L]
Dimitri Mendeleev
cruise 3.,... esa e erenees
5.!."‘"." - * - p -
6 llll CECEE BE 2K T T R I T I I R
709 e . N ) .
9- ----- * * . P A .
10II LI I I I B B I . ¥ L] . L]
. Recent Data
Dimitri Mendeleev
eruise 18. . cicrissonrarrnsocnsas .
Kireev crulse 1l... Nttt ear ey

. Data to prepare

Ac. Rourtchatov cruise

3-vov110!9|9!9-0-v900'-¢

Vitiyaz Cro B.4’3.qclv-vvol¢volUontlﬁruu

(correspond. with DMA source n° 3923)

Prof. Zoubov (1968~1969)

------------------------

1440 measurements

6645
3535
9139
1688

74
6995
5365

3638
5782
4157
5357
5724
4225

4580
7302

470
1049

1253

"t

11

L 6w
{list+cards)
{1list)

(publication)
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NEW=ZEALAND

. D.S.I.R. — GEQPHYSICS DIVISION

% 30,000 land gravity data
(complete set of the holdings, replacing any data sent before)
(copy sent to D.M.A.)

AUSTRALTA

. BUREAU OF MINERAL RESQURCES, GEOLOGY & GEOPHYSICS

Land gravity data
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(4) LIST OF QOLDER DATA SETS (IN VARIOUS FORMS)
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I. MEASUREMENTS AT SEA

NETEERLANDS

. Netherlands Hydrographer NAVADO 3 Bathy., mag., gravity
investigations HMS SNELLIUS 1964-1965....... 000 .

. University of Cambridge, Dept of Geophysics
Measurements in the North Atlantic Ocean
Vessel "Discovery' cruise n” 23 (2386) . .veierinariervensrss
Vessel "John Murray" cruise n® 14 (1486)...civrvinnncrsnne

U.K

. Hydrographic Department _
Western approaches of GIbraltar...cvviessrsnevairoanssnasnss

ITALY

. Morelli
Ossevatorio Geofisico Sperimentale Trieste
Occident. Mediterranean data.l...'..-."..':...l....ﬁ..?.i

U.K.

. J.M,

Woodside

Regional vertical lectonics in the Eastern Mediterranean
Geophys. J. R. Astr. Soc. 47, 1976
Shackleton cruises [972=1974. .. .. viiininenan teaeraaa e

FINLAND

. T. Honkasalo
Gravity survey of the Ballic and the Barents sea
Finnish Geodetic Institute 1959...veirvsnirvinrsronncenas .o

II. LAND MEASUREMENTS

SPATN

. J.D.

Robertson

A gravity study of the Serrania de 1la Renda, Provencia Ma-—
laga, Espania, Princeton University, Geol, Engin., Rep,
no 70—1, 1970u ------ P e e r e L R I I R R R LI A v e e

SPAIN

. Baleares Islands

L.G.

¥ Coy 1977 0invnnnnns e e ey

GUINEA BISSAU

. Observacoes Gravimetricas no territorio da Guine Portuguesa

. Servicio Meteorologico nacional RT 880-GEO 100

1966

000

605

250

391

378

856

200

377

pts

pts

pts

pts

pts

pts

pts

pts

191 pts

140

pts

1968
1968
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MISCELLANEQTUS

The BGI staff has undertaken the writing of a series of technical notes des-
cribing the algorithms used in performing various tasks of general interest for
the surface gravity data users. The notes are also guides to program utilization,

We expect them to be mostly useful to people requesting services from the Bureau,
as given in B.I. n° 47.

Copies can be obtained upon request. Available notes are :

1. Level Curve Program "LEVEL" - Broad Description
2. Data Screening in 2-Dim. S/P "SCREEN"

3. Points in or out a Compact Set of R2. Various Algorithms and Programs.

The gravity map catalogue is being digitized. The subsequent informations for
each map are entered in the file according to the following sample scheme.

9 =ALLEMAGMNC FEUDERALE
AUTEUR =0GERKE nARL
TITRE =KARTE BOJGUER=-ISANOMAL.WESTOEUTSCHLAND
ORGA. =0FUTSCHE GEOD.KOMM,
PUBL. =FRAMKFURT/MAIN
ANNEE =1957

Pp

BOUGUER B &lo
ECHELLE=L,100000U
LAT.M= 53,0 LAT«.S= 47.3 LON.O= Hefd LONGE= 130
STAT.REF.=RAD HARZZURG G=9H1180.40
FQUIDISTANMCE S.0 MGAL
DENSITE=2,47
#+y0OIR DOC, *
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Instrumental Capabilities of LaCoste—Romberg_Gravity Meters
for the Detection of Small Graviiy Variations with Time

Gerd Boedecker
Deutsches Geoddtisches Forschungsinstitut
Abt. I, Minchen

Summary

The informations composing the instantaneous reading at a
gravity meter are represented in a synopsis and it is tried

to order the countermeasures against disturbing signals. From
these the calibration errors, driftanomalies and environmental
influences to the gravity meter are discussed, giving some
details especially with respect to calibration function investi-
gations. Numerical values are quoted from 4 LaCoste-Romberg
gravity meters employed in the measurements for the new gravity
Base Net 1876 of the Federal Republiic of Germany.

1. The Components of the Gravity Meter Reading Signal

In fig. 1 it was tried to give a synopsis of the components of
the gravity meter reading. If we want to get a long-term gravity
variations signal we have to filter out all other influences.
This may be performed through different measures, as is shown

in tab. 1 for some instrumental influences. The magnitude numbers
given in tab. 1 are merely found by own experience in Germany

and do not claim for general validity. It appears important, how-
ever, to get a feeling for the magnitude of some influences in
order to fight against the greatest error sources. From tab. 1

we recognize, that the most severe error source, which can not

be counteracted by instrumental provisions of the user, are the
errors from the calibration function. Therefore this problem is
of great interest for us.
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The countermeasures to be taken may be reductions/corrections,
instrumental provisions, appropriate arrangement of measure-
ments and mathematical modelling in an adjustment.

Countermeasures
= e =
~ = ) ca e
= A -~ o Q oo U 5= oy =
QT e Qe (=" B = = 4
=t 3 e = Q - £
s 4 O g 3 oo —
g — [& 3 e = Q p= N
— £ o o 4 > o E o 3
4= Ot >m = 5 [ =] . oy
Error source dEX L3 =3 2% 2%
0ff-height 0.003 X
0ff-levelling 0.005 X
Calibration function 0.015 (X)
( Feriodic deviation) 0.010 (X) )
Abnormal drift, induced not (X) X X (X)
by outer events estimable
Voltage instability 0.005 X X
Temperature changes 0.005 (X) X X
Air pressure changes 0.002
Magnetic field unpredictable X X
(1Ex.:0.040)
Shocks unpredictable X X

Table 1: Some Instrumental Error Scurces and Countermeasures

In the sequel we add some numerical examples to the general
considerations. These examples were drawn from the investigations
for the new German Gravity Base Net (Schweregrundnetz 1976 der
Bundesrepublik Deutschland, DSGN76), which was estabTlished

by the Deutsches Geoddtisches Forschungsinstitut, Minchen and
Frankfurt,
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g (Constant at discrete points)

(rmer——

4

v

Displacement of Earth's core
Mass transfer in crust and mantie

Longterm )Change of position (height)
variations) Change of Earth's rotation

Change of Earth's figure
Change of gravitational constant

g (Including longterm variations)

Tidal effect

Shortterm } Groundwater variation
varjationsg| Atmospheric mass changes

Accelerations

g (Including longterm and shortterm variations)

Ideal
gravity

Off-height
Off-levelling

meter

Calibration
function

Real
gravity

Drift
Voltage variations
Shortterm Temperature variations
variations Air pressure variations

Magnetic field var.

meter

Shocks

I Instantaneous reading

Figure 1: Components of Gravity Meter Reading Signal



2. Calibration Function

A changing gravity causes a changing spring length. The change

in length is determined by moving the lever with the aid of a
measuring screw via a gearbox applying the null method. The trans-
formation function from gravity change to the reading at the
measuring screw (& rev.),called calibration function, comprises the
response of the spring to changed force, the transition from

the translational motion of the lever to the rotational motion

of the measuring screw and the gears in the gearbox. The differ-
ences of the manufacturers calibration tables to the true cali-
bration function may consist of

a) Tinear piecewise approximation and rounding,

b) deviations of low frequency, which can be represented by a
low order polynomial over a range of e. ¢g. 1000 mGa1sl),

¢) periodic deviations caused by the rotations involved,

d) irregular deviations of high frequency.

The effect b) is regarded in the conventional "calibration" at
some stations with appropriate and known gravity values. Irregular
high frequency deviations according to d) can in reality hardly

be studied. In this section we want to concentrate on the draw-
backs of the calibration tables (c¢f. a) and on periodic errors
(cf. c).

2.1 Calibration_Tables

The calibration function as determined by the manufacturer is
published in the form of tables respresenting a piecewise linear
approximation. In the tables for our feour instruments the milli-
gal-value at intervais of 100 r. s. (revolution of spindulum)

are rounded to 0.01 mGal; for elder instruments also the slope
"factor for interval" is rounded to 0.005 mGal/1G0 mGal. This
rounding off may correspond to the overall instrumental accuracy.
For small gravity differences of two points belonging to two

5 -2

Uin this paper we normally use 1 mGal = 1:10 "m s
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2.2 Periodic Deviations

From the mechanical construction of the gearbox e. g. Honkasalo
came to some periods to be expected. These values, quoted by
Gerstenecker (1973) are:

1, 3.94, 7.88, 35.47, 70.94, 503, 1206 r. s.

Because there is no ideal calibration line with dense true
absolute values to determine periodic deviations, we investi-
gated shorter periods applying the tilt method, for longer
periods we tried out a relative calibration with four gravity
meters from field measurements.

2.2.1 Tilt Calibration
The force acting on a gravity meter spring may be varied by tilt.
To keep astatization constant, the tilt g has to be performed
perpendicular to the plane containing spring and lever.

a8
g' = g cosf
% @
CALIBRATION by TILT
Gravimeter .
&
1 1
L Tile 8
— R —— R‘I
A} Laser-
~ \ interfercmeter

Figure 3: Calibration by Tilt
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table-intarvals, however, the rounding off may cause errors

up to e. g. 0.010 mGal, as shown in fig. 2.

2010 mGal
te. 87

(g - 1.0337-r)
N

Manufacturer's table
Adjusted tabie

B et
g S, T
&———w~mmt"—’—"‘
Ho, 432
(g - 1.0581-r)

Manufacturer's Table
Adjusted table

\\‘*- / \"-____‘é/‘

""‘

» oading 7

3900 sg0Q 4100 L200 L300 L5400 w500 400 L4700 L800 L9700 [r, 5.]

Figure 2: Piecewise Linear Calibration Function (Ex. No.87 & 432)

For this reason a least squares adjustment was performed with
observation equations of the type

i §j adjusted ordinates

S rounded values of 51 ,
"value in milligals”" of the manufacturers
table

fij "factor for interval" % 100

The weights for (la) and (1lb) are assigned ac;ording to the
round off step. For the resulting calibration function cf¥.

fig. 2. The remaining effect from the 1inearity of the approx-
imation function seems to be less than 0.003 mGal.
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We start with (cf. fig. 3)

folr - ro) = go-(cos(ﬁ - BO} -1) ) (2}
where
f Tinear scale factor
r gravity meter reading including tidal correction
s parameter for unknown reading at By

94 gravity at the point
) tilt angle

BO orientation parameter tilt.

In our case the tilt was determined by means of a laser inter-
ferometer {(cf. fig. 3). Thus we have for small tilt angles

_h . _0
B =3 Bo R
where
h neight difference of the reflectors
R distance of the reflectors.

Expanding the cosine into a series (only 1 term) and taylorizing
(2) we get

%0 (hy = o) vy Do (hy = Poo! sh
T Rg hr o f, R2 0
2 2
9o (hy = Noo! SR 467 L) (hy = Moo (3)
fo R3 ° T R2
0
+r -r_ =20
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where
hy = hy, *dhy
fo = Too 7
= R, +8R
h = hm vy
ro=oro kv

This generai adjustment problem of type

Alv +B'x+w=0 (4)

has been solved for the parameters

x| = | Shys 8R, 8rg | (5a)

and the residuals

1T=Ity_hlxr|| (5b)

in the standard procedure.

In order to overcome nonlinearities an iteration was performed.
It can be easily seen, that the reflector distance R and the
calibration factor f cannot be determined Tikewise because f

and R are linearly dependent. An absolute calibration therefore
is only possible, if R is predetermined with the required accu-
racy. To hold for drift influences, a drift polynomial can be
added to (3). It was tried to incliude parameters for the deforma-
tion of the system as also parameters for the non-parallelism

of the plane spring/lever to tilt axis. But low order series
expansions of these influences always turned out to be linearly
dependent on other parameters. This again shows, that an absolute
calibration with this method yieid doubtfull result. We may,
however, regard the adjustment according to (3) only as a filter
giving residuals Vi o which may show periodic components.
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We observed two series back and forth repeatedly, one in the
range O...l mGal with 0.1 mGal steps, the other one in the range
0...15 mGal with 1 mGal steps. The admissable range due to
mechanical stops was determined beforehand. One drawback of
admitting residuatls Vi of gravity meter reading as also Vi of
height h is the effect, that the V. are partly mirrored into

Vi In figure 4 an example is presented, where Vi, was set to zero.
There is some evidence for a periodic error, but as the dis-
crepancies of the two series show, it will hardly be possible

to get reliable numerical results for period and amplitude.

- . CRAVITY METER -G-
[ﬂlams 2] residuals v LER-G-83

!

204 /—/\/\
g & e reading r
\/'Js\)/ - l\l/ffmus <

89,78 ==

Figure 4: Residuals from Tilt Calibration

e e wm w ma am e o w de s e e e o SN W e e mm T AR A e e T e AR

" e M e e e Gm am e e e W o b e e

We assume, that all gravity meters nave periodic errors of

same periods and amplitudes and equally distributed phases.
Then we can determine error-free point gravity values when
applying an infinite number of instruments. Let us now estimate
the probability, that a certain pregiven error 1is reached

when using a finite number of instruments. Vice versa we can
estimate the necessary number of instruments, 1T a given

eppor bound is to be adhered to with a given probability.
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The probability P, that the phases of all participating instru-
ments fall into one particular interval deo , depends on the size
of the interval as also on the number of instruments n.

We have

P = (.Q_LQ_) n-t (6)
Zn

The absolute maximum error of the mean of n instruments equals
the amplitude a of the sine function of the periodic deviation.
The mean error b for a given point, however, can be computed

by integrating over the possible phases do within an interval Ae

+ Agp
=
b = L a'sin (o + dv) dde = 2a ing sin bo
-—B-{E ) w w-Aws 14 >
5w=-é2(2
. .
The maximum bmax at ¢ = >
amounts to
_2a _ . Aho
brax = ko SiN T (7a)
In order to get a r.m.s.e. b we start with

r.m,5s.,

27
5
_ 1 2
bem.s. = (77 ./.b do)
@ 0

and end up with

b J 2y L ey, te (7b)
. - 2 — Ao 2
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For the occurrence of bmax it is a precondition, that all

phases fall into the interval Agp, the probability of which
event can be estimated by (6). Combining (6) and (7a) yields

1
_ a . n-1
bmax = -—-——1—'—-—-“- sin P b (7C)
. PWTT
-
For a numerical example let the probability for b be

max
P = 0. 1 and the amplitude a = 0.010 mGal. Then we get the

mean maximum errors for varying instrument numbers
according to figure 5.

bmax

{0.001 mGall

Nimber of Instruments

I ] 3 L] T 1 1 T t] T T

1 2 3 4 5 6 7 8 9 10 11 12 1314 15 n

Figure 5: Mean Maximum Error bmax as a Function of

Instrument Number n (a=0,010 mGal, P=0.1)
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Preprocessing_of Field Data for Periodic Error_Investigation

In 1977 gravity meter observationsware carried out for the new
net mentioned above, which comprises 21 stations with &4 points
each giving 84 stations covering a gravity range of 800 mGal.
Four LaCoste-Romberg gravity meters nos 79, 85, 87, 432 were
used in repeated measurements giving appr. 700 observations per
instrument. A standard least squares adjustment yielded e. g.
point gravity values and residuals. These residuais referring
groupwise to different (gravity-) level were adjusted according
to {9) in order to obtain mean residuals as a function of the

reading.
where
Vs residuals of this adjustment
ry residuals of the original net adjustment
nq orientation parameter for a group of observations
kc coupling parameter for repeated readings in a

certain interval (here 0.8 r. s.).

The adjusted residuals Pyt Ve assigned to full r. s. -units
are shown in fig. 6 for one gravity meter. This material was
introduced in the spectral analysis presented in the next para-

graph.

- v Gk e - vm vy e e wm e v

Main goal of the spectral analysis was the determination of the
periods. Phases and amplitudes can in a subsequent linear least
squares adjustment only be determined if we know the periods.

The data is too poor, smoothed and correlated from the preceeding
adjustment to yield realistic amplitudes and phases. We had only
about 160 real sampling points over a range of about 800 r. s.
(¢cf. fig. 6), whereas the rest was set to zero.
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Figure 6: Adjusted Residuals (Example No. 85)

In order to separate two frequency peaks fl’ fz , our data

> Tr_iLjra . For the

window has to have a length of &4 r. s. > =7
separation of the periods 35-47 r.s. and 78.94 r.s., we need

a data window of at least 70 r.s.. The resolution is theoreti-

cally f < f% for a sampling interval &, that means a mini-

max

mum period of 2 r.s.. This resolution certainly is not reached

by far because of the sparse data.

The resulting spectrum is presented in fig. 7 for the example
of no. 85. We see clearly the peaks at frequencies 1/35.5 r.s.
and 1/71 r.s..
we state, that the periods of 35.47 r.s. and 70.94 r.s. really
occur.

Regarding the above mentioned presumed periods
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' Spectral density

Period

inf. 284 142 94.6 71.0 56.8 47.340.635.531.6 28.4 [r.s.]

Figure 7: Spectral Density of Residuals (Example: No.79)
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Now we put parameters for the predetermined periods into our
adjustment, the observation equation of which now reads as

Vi = g o-rs o +0, +f(z) +g(t) +h(T)

L J
(10)
m. :
Tkil (pl,%k' sin vg’k Z; +p2,g,kcos vg,k zi)
where
v residual of observation no. i
r (corrected) gravity meter reading
o] orientation unknown

f(z) polynomial for non-periodic fit of calibration
function, z being the raw gravity meter reading

g(t) drift polynomial, t time

h(T}) effect of temperature, T temperature
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i i = * s
pl,g,k auxiliary parameter pl,g,k ag,k co wg,k
with
ag K amplitude of periodic error number k
for instrument number g

®g,k phase of periodic error
pz,g,k auxiliary parameter pz,g,k = -ag’k-s1n g,k
m number of periods
vg,k frequency

From the auxiliary parameters Py g,k Po g,k we get the amplitude

_ 2 2 '
89,k T TJpl,g,k " P2,g,k

and the phase

P
Oq.k = arctan (- mgiﬂiﬁj
9, pl,g,k

Table 2 shows the amplitudes of the periods of a joint
adjustment according to (10) of 4 gravity meters in the
German gravity base net.

Amplitudes

Instr. No. Period

[_mGa]] I._mGa]]

79 70.94 0.008
35.47 0.008

85 70.94 0.015

87 70.64 0.018
432 70.94 0.009
35.47 0.004

Table 2: Periodic Errors from Adjustment

0f course, the results of table 2 are very much biased,
because they stem from the mean of only 4 instruments, which
contains great periodic deviations as was shown above,
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3. Environmental Influences

3.1 Drift_Anomalies

It is wellknown, that mechanical shocks as also quick changes
of temperature and air pressure cause abnormal drift behavi-
our.

During our 1977 campaign we noticed an earthquake, which
prevented the measurements for about half a day because of
the oscillating lever. During the evaluation of these
measurements we realized, that this event furthermore

had caused an abnormal drift behaviour of the meters for
several days. This is shown for one instrument in figure 8,
right half. The drift rates are up to 0.03 mGal per hour.

i0. 000

Drift rates
w.ooh L0.001 mral rer hour]

I2.90H

‘0. 00N

s
a £y a
i - L = %, z PO
s T e n Lt ®T e T, BT e T
a7, . g e #
2 s N -
2 a E] a 2
a
13, 00 a
a
a
70.000%
- 30, 0004
Navs

N 3
1G.3CT 4
2 0,00 $¢.60 t70.G0 '80.00 108,38 NS - TU RN 160,50 $30. 2.

Figure 8: Drift Behaviour
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Besides the influence of temperature and air pressure on the
drift the readings are directly influenced. For the study of
these effects we used different approaches, laboratory gxperi-
ments, regression analyses and parametrizing in the adjustment.
For the laboratory investigation of temperature changes we
slowly varied the temperature over about 30 K, for air

pressure investigations the pressure was varied over a range of
about 100 mmHg. The meters were read reqgularly and the series
repeated. Table 3 summarizes the results of these investigations.

~

Temperature coefficient b and correlation r (with residuals)

b b r b
Instrument No. Laboratory Res.regr.anal. Adjustment
79 -2.3 -0.98 -0.2 -1.2
85 -0.2 0.16 0.1 0.0
87 0.9 0.57 0.1 0.4
432 0.8 -0.21 -0.1 0.0

Air Fressure coefficient ¢

o
Instrument No. Laboratory

ST79 -0.08
85 -0.18
87 -0.17
432 -0.21

Table 3: Temperature and Air Pessure Effects -
(b [0.001mGal/K]; ¢ 0.001mGal/mmHg))

It became clear, that the laboratory conditions for the
temperature investigations do not resemble the field conditions
good enough. Therefore a temperature coefficient was added

to the adjustment model. Concerning the air pressure variations,
the field variations were much too small. Therefore the labora-
tory coefficient was used for a correction beforehand.
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4. Conclusions

LaCoste-Romberg gravity meters are widely used for the study

of longterm gravity variations. In order to fully exploit their
potential it is necessary to investigate in particular

their calibration function but also their response to
environmental variations.

Concerning the latter effects, one ought to keep the vari-
ations as small as possible and regard the remaining effects
by corrections or modelling in the adjustment.

In order to overcome calibration function difficulties

one should use smoothed tables as shown in section 2.1

(or better ones). To monitor periodic deviations one can
probably use tilt table calibration measurements for short
periods. Periods of 35 and 71 mGal may be determined on
calibration lines from a great number of instruments.

One cannot hope to eliminate periodic deviations by using
jdentical instruments for repeated measurements over long
time periods, because the normal drift shifts the reading
to an other point of the calibration function.

If the Tocal conditions in a gravity variations monitoring

net admit stations with equal gravity values, this method
certainiy is the easiest way to get rid of calibration
probiems. Under certain conditions, this method may be extended
also to nets with varying gravity values (Boedecker 1979).

[f this method is not applicable one has to do great efforts

in order to get gravity values precise enough for secular
gravity variations studies.
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SUMMARY

During the remaining decades of this century the study and
relationship between the geoid, geodynamics, plate tectonics

and recent crustal movements will be a major area of investigation
in geodesy and geophysics.

As such the determination of a detailed and accurate geoid will
play a fundamental role in our understanding of the earth and
the dynamic processes of crustal motion.

In Scandinavia a reliable determination of the geoid is one of
the prerequisites for an understanding of crustal processes such
as post-glacial uplift and studies of past and present plate
tectonic mechanisms and their relationship with the Fennoscandian
Shield. In addition to the study of the relationship between the
geoid and vertical crustal movements in Fennoscandia, a study and
use of the geoid includes correlations with Moho depth and large
scale crustal density variations of the region. Ultimately this
will Tead to the construction of models showing the distribution
of lithospheric stresses based upon detailed knowledge of the
above parameters.

The present SEASAT altimeter data set for Scandinavia consists
of the most refined data presently available for defining the
geoid over water covered areas in the region. The purpose of
this paper is to review the steps undertaken in the reduction
of these data and in the preparation of a complete geoid map
of the Baltic and Gulf of Bothnia.

This study has resulted in an accurate, detailed, and reliable
refinement of the gravity field in the Baltic and Gulf of Bothnia.
Several features have been discovered, specifically the series of
lows running along the eastern side of the Gulf of Bothnia, inter-
secting the major low and single largest gravity anomaly of the
shield area to the southeast of Aland.

In this paper we deal with the reduction of the data for the Baltic

and Gulf of Bothnia. In future papers we pian to successively deal

with the additional areas culminating in the production of a completely
detailed and homogeneous geoid for the entire Scandipnavian region.
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[. The SEASAT spacecraft.

The SEASAT spacecraft consists of a three-axis-stabilized
Lockheed Agena bus carrying a sensor module on which five
remote-sensing instruments are mounted (Figure 1). Three of
the instruments are active radar systems, the other two,
radiometers (Table 1). Each microwave instrument has its own
antenna subsystem.

The satellite orbit is near-circular, with an inclination of
108° (7’20 retrograde) a period of 101 min, and an altitude of
approximately 800 km. For the wide-swath instruments (i.e.,
SASS., SMMR, and VIRR), ninety-five percent global coverage is
effected every 36 hr.

1

The data used in this paper is from the compressed Pulse Radar
Altimeter (ALT). The altimeter has three separate functions:
1) Measure the altitude between the satellite and the

ocean surface to 10 cm root-mean-square precision
for one-second averaged data.

2)  Measure significant wave height from 1 to 20 m with
an accuracy of 0.5 m or 10%, whichever is greater.

3) Measure radar backscatter coefficient, o®, to =1 dB.

The ALT flown on SEASAT is a more precise version of the GEO0S-3
radar altimeter. The Skylab altimeter was the first to give a
continuous, direct measurement of the sea-surface topography
from a satellite. Prominent surface depressions due to deep
ocean trenches and corresponding elevations resulting from
seamounts, plateaus, and ridges - already roughly observed
from Skylab and better defined by GEQS-3 - are more precisely
measured by SEASAT. Having a measurement precision of better
than 10 cm enables the SEASAT altimeter to identify such time-
varying features as geostrophic currents, tides, wind pile-up,
and storm surges.

The second function of the SEASAT altimeter - the measurement
of significant wave height - is required in order to remove a



- 52 -

TRANET
BEACON
AlTEMIA -

-—  SCATTERCMETER
AMTFRMMAS

g
AMNTENNA
MNu, 2
ES0R
PO DULE

SYINTHETIC APERTURE
PAOAR ANTEMNDA

iy

ﬁ_,f’-]_é\<

PR =Sl
s -

T ——

e _ ’ -
T ——

T7AC
ANTEMNA No. 1
MULTI-CHAMNMNEL

MICROWAVE RADIOMETER

VIRR RADIOMETER LASER RETROREFLECTOR

SAR DATA ALTIMETER
LINK ANTENMA

Figure 1. SEASAT Configuration.
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Gecphysical Sensing - .
Instrument Type Measurement Method
Altimeter (ALT) |Active, short- Wave height, Return pulse--

Microwave Scat-
terometer (SASS)

Synthetic
Aperture
Radar (SAR)

Scanning
Multifregquency
Microwave

Radiometer
(SMMR}

Visible and
Infrared
Radiometer -
(VIRR)

Table 1.

rulse radar

Active

Active, imaging

imaging

Passive

Passive,
imaging

altitude

above mean

sea level surface &
wind speed at nadir

Surface wind
speed and direc-
tion

Wave spectra

Surface wind
speed, sea
surface temp-
erature, atmos-
pheric water
content

Sea surface and
cloud top mean tem-
perature; ocean,
coastal, and
atmospheric

feature

location.

SEASAT Remote Sensing Instruments.

wave form, delay
time to midpeoint,
and backscatter
coefficient

Radar back-
scatter—-
increases with
wind speed;
forward and aft
beam data deter-
mine direction

kadar echo--
range or time
delay and
freguency
shift; forms
brigntness
image.

Recelves and
measures geveral
microwave fre-
guencies, each
one sensitive

to a partic-
ular geophysical
parameter.

Receives and meas-
ures visible and
infrared
emissions.
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surface roughness bias as one error source towards reaching
the 10 cm precision in altitude. Additionally, wave height

js valuable in its own right, as when combined with surface
temperature, wave spectra, and wind measurements it can be

used to aid world-wide seastate forecasts.

As for the third function of the aitimeter - measurement of
the radar backscatter coefficient - knowing o° enables the
calculation of wind magnitudes.

The full exploitation of the altimeter requires very precise
orbit determination. In support of this, the satellite was
extensively tracked, using laser, S-band, and TRANET Doppler
systems.

The data used in this paper represents mean sample heights
having a sea surface area ~ 2.4-3.4 km wide and ~ 7 km along
track: Figure 2 indicates the radar altimeter "footprint® on
the sea surface,

11, The SEASAT data set for Scandinavia.

The present SEASAT altimeter data set for Scandinavia consists
of the most refined data presently available for defining the
geoid over water covered areas in the region. The data consists
of some 16,513 data values, each itself a mean of 10 values,
taken during the period 28 July - 15 August 1978. The purpose
of this paper is to review the steps undertaken 1in the reduction
of these data and in the preparation of a complete geoid map

of the Baltic and Guif of Bothnia.

This data has made it possible to clearly reveal a number of
previously not well understood local anomalies as well as allowing
for the most homogensous, complete and accurate representation of
the geoid for this region. Figure 3 represents the data available
in this study, showing each satellite track along which SEASAT
altimeter data has been produced for the Scandinavian region.

In this paper we deal with the reduction of the data for the Baltic

and Gulf of Bothnia. In future papers we plan to successively deal

with the additional areas culminating in the production of a completely
detailed and homogeneous geoid for the entire Scandinavian region.
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IT. Applications of SEASAT sea surface altimeter data for
representations of the geoid in enclosed sea areas and
gulf regions.

This study is unusual in that we have applied the method of sea
surface altimetry to an enclosed sea region, the Baltic and Gulf
of Bothnia, for the purpose of producing a regional geoid repre-
sentation.

This study has been made difficult because of the complicated
coastline and the thousands of small island structures in this

region which disturb individual SEASAT altimeter returns there-

by producing anomalous sea surface height values. A careful

editing of data points from each satellite pass has been necessary

to insure that a minimum of invalid sea surface height determinations
appear in the final data matrix used to produce the geoid isolines.

The small number of track crossings available, which are necessary
for the evaluation of the satellite orbit height error parameter,
has been an additional difficulty.

This work revealed that the raw data set contained orbital height
errors which were considerable. The study concluded that the
primary cause of these large orbit height errors was unmode]lTed
satellite orbit disturbances caused by gravity anomalies over
Central Asia which the standard SEASAT orbit model did not success-
fully eliminate. Figure 4 gives a breakdown of the orbit height
parameter solutions for each individual pass obtained using a
least squares adjustment procedure for the region. The final edited
data base consisted of 30 separate tracks. The height correction
coefficients were then added to each of the values of the correspond-
ing track. The RMS variance for the agreement between separate
crossings amounted to approximately 20 cm. Figure 5 is a graphic
representation of the edited data set used 1in the computation of
the geoid for this region. Each sea surface altimeter value is
represented by a cross, and the final edited data set consisted

of 1143 values.
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V. Sea surface topography and the ocean dynamics of the
Baltic and Gulf of Bothnia.

The sea surface is affected by such things as currents, tides,
regional weather patterns, and the 1ike. These factors must
always be taken into account when using sea surface altimeter
data for a detailed geoid representation.

Fortunately, the ocean tides of the Baltic and Gulf of Bothnia

are small, generally less than 25 cm (Anderson, 1977), and no
model has been needed to remove the effect of tides from the

data presented in this paper. There are some small currents

in the Gulf of Bothnia, particularly near the island of Aland,
however these produce sea surface topography changes at maximum

of only several decimeters, and these values are below significant
levels for fhe data presented here.

The problem with long term regional weather patterns effecting
water heights have been partly solved by allowing the orbit height
correction coefficient to swallow up such water level differences
encountered during this 18 day period. It has been felt that this
has been sufficient to correct for any first order effects of water
level changes.

AMPLITUDE (MM

3000

- Mo ol Al

3
=
=

. FA) \/’\“\/ﬂ“w

T | | T
4 209 409 151%) 809 1090
TIME <(HOURSD

The example above shows variations of water level from Oulu in the
northern part of the Gulf of Bothnia during August, 1975, indicat-
ing that long period water level variations over 18 days {432 hours)
at this time of year are approximately 1 meter peak to peak. Such
Tong period water level variations as these can be adjusted for in
the orbit height error coefficient solutions. They also contribute
to the RMS variance in the least squares solution of this parameter.
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V. The production of the geoid maps.

The geoid maps have been produced through a process involving
3 stages.

First the edited data is reduced to a set of regularly spaced
coefficients which are determined at increments AA X A¢ over
the region using linear interpolation. The routine used for
this procedure is from the DISSPLA package available at the
University of Uppsala Data Center (UDAC). For detailed in-
formation on the DISSPLA procedures, reference can be made to
the DISSPLA Manual, ISSCO, San Diego, California.

Secondly a set of contour lines with level increments, Az, are
then generated using the regularly spaced matrix coefficients.
These contour lines are produced by a cubic parabola smoothing
procedure using the DISSPLA package. For the map with 50 cm
level contours a grid with AX = &p = 0.5° (30" x 30') mean
coefficients has been used. For the map with 25 cm Tevel con-
tours a grid of AX = Ad = 0.25° (15' x 15") mean coefficients
has been used.

Finally the contours are plotted on the 1° by 1° grid, and coast-
Tines are overlayed.

Two contour map resolutions have been provided, the 50 cm giving
complete homogereous coverage and the 25 cm, although not entirely
complete (lacking some resolution in the southern Baltic), giving
nevertheless complete coverage in the Gulf of Bothnia and most
othér areas. .

These geoid maps are reproduced on the following pages, Figures
6 and 7.
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VI. Comparison with other geoid maps of the region.

During the last decade there has been a significant ‘amdunt of
work which has been carried out by Scandinavian and German
scientists on the determination of the geoid in Northern Europe
and in various parts of Scandinavia. In this report we discuss
and compare our results with those of Lachapelle (1973),

- Honkasalo (1975), Ussisoo (1975), Monka, et al (1979) and
Bjerhammar, et al (1980).

There are at least 9 methods, some of them minor, which are
presently avajlable for the determination of the geoid. Table 2
1ists those that have been proposed and used in various areas
of the earth.

Lachapelle (1973) using astrogeodetic and gravimetric data
constructed a very approximate geoid for Scandinavia. In general
little can be seen that agrees with our geoid except for the low,
south of Aland, which has been partly described by others. The
east west gradient is approximately the same.

Ussisoo {1975) has presented work, GEGID RAK 1970, based on
astrogeodetic leveling. Unfortunately this method is difficult,

time consuming and fairly inaccurate due to the need of integrating
an estimated gradient over fairly large distances. The Ussisoo (1975)
geoid as presented contains a major north-south bias error (only
partly due to a different reference ellipsoid), as well as missing
the large gradient in Southern Sweden along gland and the Kalimar-
Skdne region. Agreement with our geoid along the Swedish Baltic

coast is generally poor.

0f all the comparisons, the work of Honkasalo {1975) on the gravi-
metric geoid of Finland agrees best with the SEASAT altimetry geoid
data for the Finnish coastline. Although the Honkasalo geoid does
not show the detail and extent of the small scale anomalies along
the Finnish coast in the Gulf of Bothnia that is apparent in the
SEASAT altimeter data, nevertheless there is good general agreement
along the entire extent of the Finnish coastline.
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t.iﬂ'lh_ .
. Peripheral solution.
Molodenskii 3s ;
psmosaumneraic | entas” {[<]-atsfan 2t sk | aieinnn [seoreiy of st
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Table 2. Techniques for the determination of the geoid.

(adapted from Torres, 1979)
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From the onset of satellite geodesy, which really began in the

Jate 1950's, a good number of attempts have been made to filter

the resulting spherical harmonic solutions of the gravity field
which have been obtained through the study of the integrated

effects on the satellite orbit caused by the mean of many individual
disturbing potentials distributed over a global field. Examples of
such work are found in Gaposchkin and Lambeck (1971), Takeuchi and
Yamashina (1973), Kaula (1966}, Lowman and Frey (1979), and others.

These techniques of filtering or windowing contain within them
certain inherent problems related to the phase (position) and
amplitude of the anomalies so produced. This is so because one

is extracting a limited number of coefficient terms from a finite
series expansion, the total of which are needed to properly produce
an inverted matrix solution to the estimated total potential, which
contains both phase (position) and amplitude information based upon
the mean of many single anomalies which are globally distributed.
Any single anomaly is therefore not necessarily well represented.

Nowhere perhaps is this more clearly illustrated than in the work

of Bjerhammar, et al (1980) where a great number of presentations

of the geoid of Scandinavia have been made using different "windows™
based upon globally determined mean spherical harmonic coefficients
using GEM 10 and GRIM 2 data. Coefficient groups with N = 6 to 16
separately as well as lumped coefficient groups N = 10-22, 10-23,

and 10-30 are presented for this region. Little resemblance to our
SEASAT altimetry geoid is seen, which partly is expected due to the
longer wavelength and mean global approximations represented by these
data as stated above. One of these presentations, for N = 10-30, is
the closest approximation to the SEASAT altimeter geoid, which how-
ever has been rejected by Bjerhammar as being "unreliable". This
"unreliability" because the N = 10-30 representation of the geoid
does not correlate well with the past or present fennoscandian up-
1ift, has apparently been a factor in the final selection of results
presented by Bjerhammar. Unfortunately the SEASAT altimeter data does
not substantiate this, and the supposed correlation of the geoid
based on more correct regional data with past or present uplift
profiles is really not very good.
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Qur geoid indicates best agreement with one presented by
Bjerhahmar that was rejected by him as being unreliable.

The large low south of Aland, not in correlation with the
uplift was apparently the reason for rejection of this data

by Bjerhammar. However, the existence of this low is proven

not only by our geoid but is aiso indicated in the work of
Honkasalo (1975). On the other hand, the geoid low that
Bjerhammar favors which is stated to reside in the middle

of the northern half of the Gulf, is resolved by us as being
fundamentally different. It is shown to be a series of features
in the geoid which have been resolved due to the high density
of data samples provided for by the altimeter data. We resolve
three separated features, rather small in area (~ 103 km2 each),
Tining up along the Finnish coastline. In the filtered Bjerhammar
geoid, these three lows are smeared out and shifted to the west

4 2

having a much larger area ~ 10" km"™.

Such questions as those raised above concerning a correlation of
the geoid to post-glacial uplift can really only be dealt with
properly by using a complete and accurate regional representation
of the geoid. This can be done when the SEASAT data for the entire
region has been reduced, and a combined solution with other land
data is made.

Previously, the most detailed study of the geoid in Northern Europe
has been carried out at the University of Hannover and is outlined
in an important document, Monka, et al (1979). Besides a thorough
comparison of different methods which have been used to produce a
geoid.in Northern Europe, data from the only other sea surface
altimeter, (GE0S-3), have been analysed for the North Sea region.
As the SEASAT altimeter has a resolution approximately an order

of magnitude better than that of GE0S-3, as well as having a better
coverage for Scandinavia (inclination 2 72% vrs 63° for GEOS-3),
naturally the present data set is unigue and represents a major
improvement over previous possibilities to define the geoid of
Scandinavia. Furthermore, the Monka, et al (1979) document does

not deal with the geoid in the Baltic and Gulf of Bothnia region.
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VII. Discussion of results and conclusions.

During the remaining decades of this century the study and
relationship between the geoid, geodynamics, plate tectonics

and recent crustal movements will be a major area of investigation
in geodesy and geophysics.

'As such the determination of a detailed and accurate geoid will
play a fundamental role in our understanding of the earth and
the dynamic processes of crustal motion.

In Scandinavia a reliable determination of the geoid is one of
the prerequisites for an understanding of crustal processes such
as post-glacial uplift and studies of past and present plate
tectonic mechanisms and their relationship with the Fennoscandian
Shield. In addition to the study of the relationship between the
geoid and vertical crustai movements in Fennoscandia, a study and
use of the geoid includes correlations with Moho depth and large
scale crustal density variations of the region. UlTtimately this
will lead to the construction of models showing the distribution
of lithospheric stresses based upon detailed knowledge of the
above parameters.

This study has resulted in an accurate, detailed, and reliable
refinement of the gravity field in the Baltic and Gulf of Bothnia.
Several features have been discovered, specifically the series of
lows running along the eastern side of the Gulf of Bothnia, inter-
secting the major low and single largest gravity anomaly of the
shield area to the southeast of Aland. From this point an additional
Tow trough exists following a tine along south by south-west running
through the Baltic and intersecting the Polish coast. This trough

is partly correlated with sea bathymetry of this area. Furthermore,
it has been revealed that the Targest gradients of the geoid for
this region are to be found along the southern Swedish coast, and
not, as believed eariier, in the area in the northern regions of
the Gulf of Bothnia.
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PART III

LIST OF PUBLICATIONS DEALING WITH GRAVITY MATTERS RECEIVED AT B.G.T.

(Bull. 47 continued)
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INFORMATION

In our list of publicatioms received at the Bureau, we have now replaced the
chronological number of insertion in the Bulletin (the last number in B.I. n° 47
was 900) - which was not of great use, by two code numbers which actually are
those used internally in our cross reference tables (by author, by subject or
country) .

in the next pages, we give the lists of the subject indexes used and of the
country codes.

Consequently, the first code appearing flush left of the title or author's
name is @

. a subject code if it is alphabetical,
. a country code if it is numerical.

The second code (below the first ome) is always a number which is the order
of the publication in the subject or country file.

Any request of a publication should then refer to the old numbering prior to
and up to B.I. n° 47, and should follow the new indexing from now on.

We are studying some mean of digitizing the library reference tables in the
future and to simplify our work in coding (and publishing) only author's names,
subject/country name, title, informations such a journal, report, volume,...
plus a certain number of key words.
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UER ~ WENZEL Wl.G. - "Recent results of geoid determination by combination techuiques
152 in the Horth Sea test area".
Presented to XVII Gal. Assenbly of IUGG, Canberra, Australia 2~}5 Dec., 1979.
Inst. Theor. Geod., lUniv. Hannover, 22 p, 1979.

Gravity anomalies, CGeos-3 matellite altimetry and astrogeodetiec vertical
deflections have been used to determine gravimetric, altimetric and astro-
geodetic geoids in the Novrth Sea test avea (47° < ¢ < 62°, - 5° < X < 15°).
From a comparison of these independent geoids we found an sgreement helow
the | m level, no sea surface topography could be detected. Simple average
technique as well as least squavres collocation have been used to determine
combined peoids with an accuracy believed to be below the 0.5 m level.

ﬁER:’+”LmﬂKA:F.M., W. TORCE, €. WEBER & H.G. WENZEL — "improved vertical deflection
153 and geoid determination in the North Ses region".
Wissens. Arb. der Fachr. Vermessung. Univ. Hamnover, N° 94, 162 p, 1979.

Compared to the slready published geoid and vertical deflection determina-
tiens in the North Sea vegion (ionka, Torge, Weber and Henzel, 1978, Wen-—
zel, 1978) are presented improved geoid and vertical deflection determina-
tions in this paper. The improvements lhave been obtained by the extended
collection of observations (gravity anomalies, astrogeodebic vertical de-
flections, Geos-3 altimeter data, satellite doppler geoid heights) as well
as by the refinement of the computational methods. Combination solutions
{i.e. From data of different type} have been computed in addition to single
gsolutions (i.e. from data of the sawe type). Intercomparisons of different
soluciouns have shown accuracies of appr. £ 1" for the computed vercical
deflections and of appr. * 0.5 m for the computed geoid heights.

313 - HOBORU INOUCHI, HIROSHI SATO - "Crustal deformation related to the Tzu-Oshima
40 Kinkai earthquake of 1978".
Bull. of the G.S5.I., Vol. 23, Part 2, 14-24, March, 1979.
Crustal movement in the Tzu region revealed through geodetic surveys repea—
ted there before and after the Izu-Oshima Kinkai earthquake are preasented.

a0t e HERRING T.%% "Ihe accuracy of deflections of vertical determined from horizon-
46 tal gradients".
Untsurv, G., N® 30, &41-62, May, 1979.

The practical feasibility of Finding deflections of vertical from horizen-
tal gravity gradients, by use of surface integration techniques, is inves-
tigated. For these investigations an empirical auto-correlation function
(ACF) for the gravity gradients is found by differentiating am ACF for gra-
vity anomaliea.

Using these ACF's variances are propagated through the discretized Veniug
Meinesz'formula and the gravity gradient surface integrals. The vesults
show that in a local area a gravity gradient solution should be more econo-—
mical than a gravity anomaly solution For determining deflections of verti-
cal with an accuracy between * 008 and ~ & 0Y5, .

401 ~ HAKIBOGLU S.M., T.S. LIM — "A numerical test of the initial value method for
46 downward contimuation".
Unisurv. G., N° 30, 31-39, May 979,

The initial value method is tested by computing the harmonically reduced
gravity anomalies, the geoid heights aznd the deflections of vertical on the
Molodenskii test model. The resulting gravity anomalies on the geosphere
are ghown to be & asmooth function of position, comparable to Bouguer ano-
malies in smoothness. On the basis of comparisons of geoid heipghts and de-
flections with the corresponding exact values, the mekthod if found to be
suitable for regions with gently topography.

401 - BRETRECER - "Ocean tide models from Ceos 3 altimetry im the Sargasso Sea'.
46 Unisurv. G., 8% 30, I-14, Hay, 1979.

A method utilising all altimetry data simultaneously within a specified oce~
anographic area is formulated in order to obtain region ocean tide models,
The initial modelling of the sea surface is obtained by using crossover
techniques and corrections For tilts and biases. The viability of the me—
thod is tested by iutroduciug random and systematic noise in simulated stu-
dies to determine auitable signal-to-noige ratios. A practical investiga—
tion using the Geos 3 altimetry data within the Sargasso Sea is attempted
using data collected over 17 months.

401 - TUCKER D.H., WYATT B.W., DRUIE E.C., MATUUR $.P,, HARRISOH P.L. - “The upper
&7 crustal geology of the Georgina basin region”.
BMR, J. Aust. Geol. & Geophys., Vol. &, N” 3, 209-226, June, (979

Pattern recognition in regional maps of Bouguer anomalies and total magne-
tic intensity contours suggests that the basement of the Georgina Basin can
be divided inte Eour regions, three of which contain subsurface extensions
of the Tennant Creck Inlier, Arunta Inlier and Mount Isa Orogen-South MNi-
cholson Basin {(sensu Plumb, in press), and a Fourth in the soutl, for which
there is no known outecrop and whose composition differs from the others.
The boundaries hetween these regions are in most cases not visible in out-
crop.

The basement to the Georgina Basin thus consists predominantly of metamor=
phie rocks and graoites inferred to be similar to the outcrop areas which
surround it. This is overlain by Adelaidean and Phanerozeic sediments,
which locally are up to B000 m thick.

A peological history for the basement of the area is proposed, which provi-
des a framework for subsequent deposition in the Georgina Basin.

401 ~ DRUMOND B.J., - "A crustal profile across the Archaean Pilbara and Northern Yil-
a7 garn cratons, Northwest Auatralia,
LMR, J. Aust. Geel. & Geophys., Vol. 4, N° 3, 171-180, June, 1979,

Two Archaean cratons are exposed in the Precambriazn shield of Westernm Aug-
tralia : the Pilbara in the North and the Yilgarn in the South. They are
separated by the Capricorn Orogen. Selsmic recordings of quarry blaats in
the North of the West Australiau shield indicate that the upper crustal
rocks have seisnic velocities of 6.0 km s~'. They overlie a lower crust,
which has & seismic velocity of 6.4 km s~'at 13 km depth in the north of
the Pilbara Craton and 16 km in the north of the Yilgarn Craton. The north-
ern Yilgarn has a thivd layer, with a seismic velocity of about 7.0 km s~F,
at the base of the crust. The crust mantle boundary at the hase of the Pil-
bara Craton and Capricorn Orogen appears to be transitional ~ it shows ve-
locity gradients rather than a First-order velocity digcontinuity.

Within the Pilbara Craton, the crust is about 28 km thick in the north and
33 km in the south. South of the Pilbara Graton, the crust thickness under
the Capricorn Orogenic Belt, aund again under the northern Yilgarn Craton
where it is 52 km thick. The form of the structures in the zone of bhicke-—
ning cannot be determined uniquely From the present data. The different
crustal thicknesses of the cratons suggest that they formed separately and
were then tilted towards the Orogenic belt.

401 — JORNSOM, R.W. - "Geotectonics & Volcanism Papua How Cuinea : A review of the
457 late Cainozoic".

BHR, J. Aust. Geol. & Ceophys., Vol. 4, H® 3, {81-207, June, 1979.

A congiderable amount of mew information obtained since about 1965 has con—
tributed greatly to a fuller undecstanding of lare Cainozoic tectonics and
voleanism in Papua New Guinea. The region straddies a complex zane of con-—
vergence between the major Indo-Australian and Pacific plates (ectimated ta-
tes are about 9.14 ecm yr"’), and includes two, and possibly as many as four,
minor plates. There are at least six ~ perftaps as many as ten ~ plate boun—
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daries in Papua New Guinea. Most of them are zones of convergence, charac—

terised by different components of strike-slip motion ; oune, and part of A8

another, are ridge~transform zoues where new sea floor is being created.
The Australian continent and Ontong Java Plateau reached the region during
the Cainozoic, and may have had a major influeace on plate kinematica in
the late Cainozoic. Late Cainozoic volecanoces of Papua New Guinea are wide-
1y distributed and chemically diverse. .

522 - WAALEWIJN A. — "The second geodetic levelling of the Retherlands (1926—1940)",

7

Pub. Netherlands Geod. Com., 165 p, Delfr, 1979.

Wi - EGGE D., G. SEEBER - "Procédures de mesures pour une lecalisation précise en

15
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mer" .
Wiss. Arb. Fach. Vermessung. Univ. Hamnover, 11l 5, Hannover, 1979,

En Géodésie, les travaux de localisation s'appliquaient essentiellement
aux terres fermes des continents, laissant la plupart du temps en friche
les importants espaces marins, du woins daus les travaux théoriques. Ce
n'est que vécemment, daps le cadre de la géodésie marine, gu'une importance
croissante est accordde A la localisation géodésique en mer, cf. par exam-
ple Mourad (1966, 1972, 1975, 1977}, sigl (1970), Saxena (1974), Rinner

Les travaux préasentés traltent du stade actuel atteint par la localisation
en mer en essayant de s'appuyer aur Loutes les procédures existantes. Etant
donué le volume Limité de ces travaux, il est toutefois impossible de pré-
senter ce théme de fagon exhaustive el définitive. La démarche est plutdt
de tenter :

— d'éveiller un intérét vis & vis de cet ensemble de problémes,

- de mettre 2 disposition certaines donnes de base permettant des gtudes
plus approfandies, de donuer des impulsions et

- de fournir les références d'une bibliographie permettant d'approfondir

— VAN DER SCHRAAFN — "fhe centenary of the Netherlands Geodetic Commission".

fub. Netherlands Geod. Com., 228 p, 1979.

Last year the Netherlands Geodetic Commizsion decided to mark its hundreth
anniversary, 20th February, 1979, with some kind of celebration.

The themes chosen for the symposium, held 15th Mareh, 1979 were, geodesy

in its relation to geoplysics, astronomy and satellite geodesy, and the
mathematical developuents associated with these topies. Besides the addres—
ses and lectures delivered during the symposium, the wmemorial volume con-
tains a detailed account of the work carried out by the Commission, or un-—
der its auspices, during the last bundred years. In addition, the volume
contains articles im which personal and ex-officio members give their vieus
on certain scientific aspects of geodesy and its application by the vavriocus
government geodetic services. Related scientific fields are also discussed.

- SCUULLER K., N.G. WENZEL, W. ZURN — "Analysis of simulated non linear systems
driven by tides'. THE

Presented to "Earth Tides Working Group of the German Comm.". i
VerSEE. Deutseh Geodat. Kow., Reihe B, Hefr ¥° 231, Munchen, 1979,

By weans of a theoretical gravity tide iunput the outpuls of four simulated
non-linear systems (quadratic, cubic, timevariant amplification and dead
space) have been studied from both an analytieal and numerical point of
view. System responses have been evaluated in terms of combination consti-
tuents leading to specific Erequency dowain patterns, One year's test se-
ries For each simulated system have been generated and imvestigated by
Fourier analyses of the output—input differences, standard tidal analysis
with subsequent spectrum analysis of the residuals and time variant tidal

 analysie. Some criteria for the identification of non~linear effects in
ridal records are supgested.

N - WERZEL H.G. - “Optimization of gravity networks™,

Proceedings of "International Symposium on gptimization of Design and Computa-
tion of control networks", Sopron, Humgary, 721-728, 1978.

Yhe special Eeature of sequential optimization is its small computing ex-
pense in comparison. to other optimization metheds (e.g. Honte-Carlo design).
Moreover, sequential optimization can be performed on sipall computers. The
gelected optimal observations are accidental for gravity networks if the
expense of observations is not intreduced in the target functioms.

The method of sequential optimization has been applied to twe planned gra-
vity networks ; we have found no change in the networks'accuracy but a lar—
ge reduction of expense, if the expense of observations has been introdu-
ced into the target functien. Because of the dependency of selected optimal
observations on the arbitrarily chosen target function only the styucture
of the optimal design should be taken into account for the plaoning of the
pravity network, but we should not try te apply strietly the result of the
optimal design. For the selection of gravity differences some other crite-
ria as e.g. the quality of the roads could be of more importance than the
result of the optimal design.

307 - . . ug - " rth— -
(1975, 1976}, Seeber (1975, 1979a), llierber (1978) . o SIMON Z., 5. HOLUB Results of the Earth-tide measurements at the Pecny sta

tion(CSSR)".
Ceskosloy. Akad. Ved, Studia Ceophysica et Gaadaetica, T. 24, N* 1, 12-16,
1980,

A gravimetric Earth-tide station was established at the Geodetical Obser-
vatory Pecny (about 30 km south-east of Prague) in 1969. Its geografic co-
ordinates are : ¢ = 49° 55' ¥, A = 14" 47' E, altitude 534 m.

In the present communication we report the results derived from all the
measutrements carried out at the station in the period 1970 o 1977,

~ 507 ~ SIMON Z. - "A comment on Honkasalos's cortection',
ce théme. 76

Ceskaslov. Akad. Ved, Studlia Geoplhysica et Geodaetica, T. 24, N 1, 92-96,
1980.

According to Henkasalo, gravity observations are now being corrected for
Earth tides by retaining the constant part of the tidal effects of the
Moon and the Sun in the values of the gravity acceleration, Henkasalo's
idea is developed in this paper.

409 — MILSON J.S. - “Papua New Guinea isogal gravity survey, 1967".
22 BMR Gecl. & Ceophys., Dept. of Nat. Div., Record 1978/94, 19 p, Canberra, 1980.

During June, July, and early August 1967 a network of gravity base stations
was established throughout Papua Mew Guinea. Three gravity meters were used
to make ties between stations at roughly equal values of observed gravity.

Transport was by light aircraft, Some stations occupied on previous surveys
by BMR and the Universities of Wisvouwsin, lUawaii, and Tasmania were incor-

porated in the network. A tie was made to the Solomon Islands gravity base

station in Honiara,

- BURSA M. ~ "Sccond sectorial harmonic in the geopotential®.
From : Boll. Geod. Sci. AFfini, Revista dell'Ist. Geog. Mil., Anno XXXVII,
N® 23, 317-323, Praha, 1978.

the second sectorial harmonic in the Earth's gravitational field has been
discussed from the point of view of the Earth's Eigure as well as of the
variations in the Earth's rotation, precession and nutation,
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Dob Gravity Services Branch, DMAAC - Quarterly accession 1ist : I Oct. - 31
Dee., 1979.
Listing 5 p, St-Louis, Jan. 1980,

The Quarterly accession list summarizes publications and documents contai-
ning point gravity data, U.S. and foreign produced, that were accessioned
during the period indicated on the cover.

LY 8. - "Etude gravimécrique de 1'Adrar des Iforas {Nort-Est Mali)".
Acad. Montpellier, USTL, Th&se Bbr. Tug. Tect. Geoplys. Geochimie, 107 p +
Carte gravi., Mai, 1979.

PETREQHIN M. - "Etude gravim@trique du Massif de la Margeride et de sa bordu-
re méridionale”. .

Acad. Hontpellier, USTL, Thise Dr. 3éme cycle Tect. Geophys. Géochimie, 128 p
+ QCarte gravi., Juillet, 1979.

GAZDZICKT J. - "A method for adjustment of a set of Horizontal geodetic net-—
work'.

Proceedings of the Inst. of Geod. and Cartography, T. XXVI Z. 3(63), 25-34,
Warszawa, 1979,

A set of mutually comnected but separately adjusted geodetic networks,
covering a certain area, is considered in this paper.

It is assumed that the polnt coordinates in all networks are computed in
one and the same coordinate system in the way of :

- adjustment with a reference to the higher order national network points,
- independent adjustment followed by transformation of coovdinates.

Thus, some differences caused by measuremeut errvors exist between the joint
point coordinates obtained from neighbouring networks.

in order to adjust and to obtain unique coordinates of all points, a con-
dition called as "Minimum network distortion condition™. According to ehis
condition, such values are sought for point coordinates, that the sum of
squares of azimuth alterations and of relatlve length alterations multi-
plied by corresponding weights is equal to the minimum.

WATTS A.B. - "An annlysis of isostasy in the world's oceans |. Hawaiian-empe-
ror Seamount Chain".
From : J. Geophys. Res., Vol. 83, N° 12, 5989-6004, Palisades, Dec., 1978.

Cross-spectral techniques have been used to analyze the relationship bet-
ween gravity and bathywmetry on 14 profiles of the lawaiian-Empercr seamount
chain. The resulting filter or transfer funetion has been used to evaluate
the state of isostasy along the chain. The transfer Function can be best
explained by a siwmple model in which the oceanic lithosphere is treated as
a thin elastic plate overlying a weak Fluid. The best-fitting estimate of
the clastic thickness of the plate is in the range 20-30 km. Analysis of
individual profiles ghows significant differences in the elastic thickness
along the seamount chain. Relatively low estimates of the elastic thickness
were obtained for the Emperor Seamounts north of 40° N, and relatively high
estimates for the Emperor Seamounts south of 40° M and the llawaiian Ridge.
These differences cannot be explained by a simple model in which there is

a viscous reaction to the seamount loads through time. The best explanation
is a simple medel in which the elastic thickness depends on age and hence
temperature gradient of the lithosphere. The low values can be explained

if the Emperor Seamounts south of 40° M and the Hawaiian Ridge loaded a
relatively old cold plate. These estimates of the elastic thickness along
with determinations from other loads on the Pacific lithosphere suggest
that the elastic thickness corresponds closely to the 450 % 150° C iso-
therw, based on simple cooling models. Thus the large deforwations and as-
gociated Flexural stresses (> | kbar) at seamount loads do uot appear to
change appreciably through time. Thls conclusion is in agreement with sub-
sidence data along the seamount chain and with some gravity observations
in the contineunts.

180 - COCHRAN J.R. - "An analysis of isostasy in the world's oceans : 2. Midocean

Ridge Crests”.
From ; J. Ceophys. Res., Vol. 8%, N" BY, 4713-4729, Palisades, Aug., 1979.

Cross—spectral techniques are used to analyze the relationship between
gravity and bathymetry at the Mid-Atlantic Ridge and the East Pacific Rise
crests- The resultiog transfer functions were used to study the nmature of
the isostatie mechanism operative at these ridge crests. The most satis—
factory results were obtained for models in which the oceanic lithosphere
is treated as a thin elastic plate overlying a weak fluid. The best Fitting
elastic thickness to explain gravity and bathymetry at the fast spreading
(v > 5 cw/yr) Bast Pacific Rise in the range of 2-6 km and at the relative-
ly slow spreading (v < 2 em/yr) Mid-Aclantic Ridge is in the range 7-13 km.
These estimates are sipgnificantly smaller than the elastic thickness of
20-30 km obtained frowm surface loads formed on old (> 80 m.y.)} parts of the
oceanic lithosphere. This difference is consistent with the fact that ridge
topography is Formed near the ridge axis, where isotherms are shallower and
the lithosphere is thus weaker than in older regions. The difference bel-
ween the elastic thickness of Lhe Bast Pacific Rise and Mid-Atlantic Widge
is significant and may represent differing temperature structures at these
ridges. Simple models in which it is assumed that the elastic thickness
represents the depth to the 450° G isotherm show that these variations can
be explained by differences in the spreading rate at these ridges, Thus the
lower effective thickness at the East Pacific Rise can be attributed to
iigher average temperatures at shallow depths in a region surrounding the
ridge crest, This is due to the faster spreading rate which results in iso—
therms having a shallower dip away Erom the axis than at the slower sprea-
ding Mid-Atlantic Ridge. This model cannot, however, explain gravity and
bathynetry data over the Rekyjanes Ridge. The best fitting elastic thick-
ness for this slow spreading ridge is similar to che thickness determined
for the Cast Pacific Rise, suggesting an anomalous thermal regime at this
ridge crest.

150 — DETRICK R.S§., A.B. WATTS - “An analysis of isostasy in the world's ocean :

3. Aseismic Ridges™.
From : J. Geoplys. Res., Vol. 84, N° B7, 3637-3653, July, 1979.

Cross-spectral techniques have been used to analyze thie relationship beg-—
ween gravity and bathymetry on 26 profiles across the Walvis ond Ninetyeast
ridges. The resulting filters or transfer functions have been used to study
the state of isostasy at these ridges. Transfer functions for the eastern
Walvis Ridge and the Ninetyeast Ridge profiles can be best explained by an
Airy~type thickening of the crust beneath these ridges. The crustal thick-
ness required are in the range 15-25 km, in goed apreement with avsilable
seismic refraction data. The transfer function for tlie western Walvis Rid-
ge can be best explained by a flexure model in which the oceanic Lithosphe-
re is treated as a thin elastic plate overlying a weak fluid. The effective
elastic plate thickness rvequired is in the range 5-8 km. These estinates
for the elastic thickness are substantially less than those determined From
flexural studies of loads on older crust but are similar to estimates de-~
termined for sea floor topography at midocean ridges. These observations
are consistent with the fermatlon of asaismic ridges near spreading centers
on lithosphere that is young, thin, and relatively weak. The differences in
isostasy between the eastern and western Walvis Ridge are attributed to an
off-axis shift relative to the South Atlantic spreading center of the "Lot
spot" forming the Walvis Ridge about 80 m.y. B.P. These observations sug—
gest that the isostatic parameters determined for Lhese aseismic ridpes
were "frozen in" at the time of tireir formation at or near a spreading cea-
ter and have not significantly changed through time.
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P - RUBLNGAM D.P. - "Cravitational potential energy of the Earth : A spherical

LAY — THOMAS D., ¥. COX, D. ERLANDSON & L. KAJIWARA ~ “Potential geothermal resour—

2 harmonic approach”. 143 ces in flawaii : A preliminary regional survey".
From : J. Geophys. Res., Vol. 84, N° Bll, 6219-6225, Greenbelt, Gci., 1979. Western States Coap., Phase Report, Asscssmeut of Geothermal Resources in
A spherical harmonic equation for the gravitational potential energy of lawall ; Number 1. T 197
the earth is derived for an arbitrary denmsity distribution by conceptual Ly HI6-79-4, 168 p, lawaii, .June, 9.
bringing in mass-elements from infinity and building up the earth shell A repional geothermal resource assessment has been conducted for the wajor
upon spherical shell. The zeroth degree term in the spherical harmonic ex- {siands in the Hawaiiam chain. The assessment was made through the compi-
pansion agrees with the usual expression for the energy of a radial densi- lation and evaluation of the readily accessible geological, geochemical,
ty distribution. The second degree terms give a maximum nonhydrostatic and geophysical data for the Hawaiian Archipelago that have been acquired
encrgy in the crust and mantle of - 2.77 x 10%? ergs, an order of magnitu- during the last two decades.
de below McKenzie's (1966) estimate. McKenzie's result stems from mathemn- . . c . identificati : ible meotl 1
tical error. Our Figure is alwost identical with Kaula's (1963) estimate Ihe geologic criteria used in the identi ication of possible geotherma
P o . reservoirs were age and location of most recent volcanism on the island
of the winimum shear strain energy in the mantle, a not unexpected result . P b jaland. TI Lemical 13 i
on the basis of the virial theorem. If the earth is assumed to be a homo— and the geologic structure of each ialand. The geochemica. Znolis res used
s . 1 : $14 bt . as traces for geothermally altered groundwater were elevated silica con-
gencous viscous oblate gpheroid relaxing to an e§u111br1um shape, Ehen a . q el 4 chloride/ . . £l G Wwaical dat
lover limit to the mantle viscosity of 1.3 x 102° P is Found by assuwing centratx?ns and e evated chloride/magnesium ion ratios. eophysical data
that the total peothermal flux is due to viscous dissipation of energy. used bt 1dent1f¥ 5ubsurf§ce struchre with ?0581b1e g?othermal potential
This number is alwost six orders of magnitude below Machouald's (1966) ea— were aeromagnetic ?nomalles, gravity anomalies, and higher—than-normal well
timate of the viscoaity and removes his objection to coavection. We have and basal spring discharge temperatures.
not determined where Machonald's treatment diverpes from sur own. 1f the Geophysical and geochemical ancmalies that may be the result of subsurface
nonequilibrium figure is dynamically maintained by the earth acting as a thermal effects lave heen identified on the islands of Hawaii, Haul, Molo-—
heat engine at 1 Z efficiency, then the viscosity is 10%? P, a number pre- kai and Oalu.
ferred by Cathles (1975) and Peltier and Andrew (1976) as the viscosity of
the mantle. THE — HAUCK Il. - “Humerical aspects of orbit computatiau using series of kernel
3 functions".
SAT - COUEN §.C., G.R. COOK - “Determining crustal strain rates with spaceborne D.G.K., Reilie A, 8° 89 : ilShere Ceod. U., 35 p, Frankfurt, 1979.
» z L]
189 giziy?8E;§zsz:?§tngZ§:;Z$ig:fav;I. 4, 245-260, 1979. ‘The ?erturbation pot?ntialtof the e?rth is inFer?olated by‘a scries_of
special kernel Functions. The behaviour of this interpolation function de-
The Spateborne Geodynamics Ranging System is a proposed satellite~borne pends on a free parameter which is determined in order te get a smaotl
laser ranging system which would be capable of making highly precise geo- function by application of special swoothness criteria.
detic measgurements over baselines ramging from a few tens of kilometers te . . . .
several hundeed kilometers. In this paper we analyze the precision with Urblf? of satell}tes are comquted on th? basis of kernel fu?ctlcns an? of
which crustal strain rates could be derived from measurements made with sphcl:ca} hagmonics For tPe representation of the pertut?atl?n potential.
this system. Using simple site configurations with intersite distauces bet- A cemparison of these orbits shows how the smoothness criteria are to be
ween 25 and 70 kilometers we conclude that the system precision is suffi- Judged.
cient to permit meaningful strain rate determinations with measurement . . e e s , .
campaigns of a few years. As an illustration, if a nine site grid is sur- g;j ~ SANCHEZ B.V. — "fhe enhanced nodal equilibrium ocean tide aund polar motion”.

veyed Lo a one centimeter precision once a year the expected precisions in NASA Tech. Mem. 80592, 18 p, Greeubelt, Nov., 1979. i

_Zg_

the strain rates are several parts in 10® after two years and several parts
in 10° in a decade. Compared to expected shear strain rates of a few parts
in 107 per year this yields very favorable signal to noise ratios even
though expected deviations from uniform strain and coustant strain may re-—
duce measurement accuracies below the calculated precisions, By using sca-
ling laws, the results obtained here may also be used for other combina-
tions of intersite distances, resurvey intervals, and measurement preci~
sions.

CER - TORGE W., G. WEBER & H.G. WENZEL - "petermination of 12' x 20' mean Eree-aix

Recent data analysis of polar wotion indicates the presence of a component
with periodicity correapouding Lo the motion of the lLunar ascending node,
An investigation of the tidal response of the ocean to long peried Forcing
Functions has been canducted. The results of the imvestigation indicate
rhe possibility of excitation of a wobble component with the amplitude and
frequency indicated by the data. An enhancement functien for the equili-
brium tide has been postulated in the form of an expansion in zonal harmo-

nics and the coefficiente of such an expansion have been cstimated so as to

obtain polar motion compenents of the required magnitude.

401 — SIFLRLEY J.E. = "Crustal strumcture of North Queensland from gravity anomalies'.
Bk, J. of Austr. Geol. & Geophys., Vol. 4, W® 4, 309-322, Canberra, Dec.,
1979.

155  gravity anomalies for the Rorth Sea region™.
D.G.K., Reihe B, N° 247 : Angew. Geod., 27 p, Minchen, 1980. 48

12" 1 20" mean free-air gravity anomalies have been computed for the Nerth
Sea region from point free-air gravity anomolies and 6 x 10' mean free-
air gravity anomalies. Most of the remaining gaps could be interpolated by
least squares prediction filtering. The average r.m.s. error of the 12' x
20" mean free-air gravity ancmalies has been estimated to * 5 mgal®™. A
comparison of the here presented gravity anomalies with 1° x }° gravity
anomalies provided by the U.5. Defeunse Mapping Agency gave a r.n.s. dif-
ference of * 5 mgal. From the covariance function of 12' x 20' mean free-
air gravity anomalies reduced to the spherical harmonic model GEHIOB, aso-

maly degree variances have been computed up to degree 500.

The isterpretation of a recommaissance gravity survey of north Queensland
has shown that the area is comwposed of normal continental crust approxima~
tely 40 km thick, and is vounsistent with reliel at the Molo of approxima-
tely 7 km. The paraneters requived for three-dinensional crustal gravity
modelling, crustal thickness and density contrasl across the Moho, were
derived from available crustal seismic refraction experiwents, together
with analyses of correlations of crustal parameters on a worldwide lrasis.
There are uo large departures from isostatic equilibrium in the avea.



401 - BARLOW B.C. - "Gravity investigations of the Cosses BLuff impact structure,
48 central Australia".
BMR, J. of Austr. Geol. & Geophys., Vol. 4, R° 4, 323-340, Canberra, Dec.,

seems Lo be masked by the effect of a correlation between altitude and
mean crustal density. This correlation is partly the result of the lowlawda
wsually being underlain by thicker, low-density sediments, aund partly to

1979, the erust below sediments having a higher mean density in the high alritu-

Detailed gravity mtuly gives significant evidence about the size, shape de areas.

and nature of the Gosses BLuff structure and contributes to the conclusion

4 _ Y ] 5 N. GL -" S0
of a multi-disciplinary study that the eircular disturbance was produced ‘01 - ARNAUTOV G.P., Y.D. BOULANGER, G.D. KARNER, 5.N. SHCHEGLOY Absolute Deter

e . 48 minations of gravity in Australia and Papua Hew Guinea during 1979".
by meteorite impact. BMR, J. of Austr. Geol. & Geophys., Vol. 4, H® 4, 3B3-393, Canberra, Dec.,
1979.

401 — DRUMMOND B.J. and al., - "The crustal structure of the Gulf of Papua and North-
48 west Coral Sea™.
BMR, J. of Austr. Geol. & Geophys., Vol. 4, N® 4, 341-351, Canberra, Dec.,
1979.

Interpretation of seiamic refraction data Erom the sowthwestern coast of
the Papuan Penimsula and the noxthwest Coral Sea gives consistent results
using several inversion techniques.

We have examined several tectonic models for the region that iwply diffe-
rent stress patterns at the time of formation of the Moresby Trough. We
favour ome in which northern Australia, the Eastern and Papuan Plateaus
and the Papuam Peninsula once formed a continuous, continental crust. With
the opening of the Coral Sea Basin, crustal thimming extended northwards
along the axis of the Moresby Trough, probably into the Aura Trough. This

A cooperative survey between the Soviet Academy of Sciences and the Austra-
lian Bureau of Mineral Resources during 1979 successfully measured the ac—
celeration due to pravity using an absolute apparatus at Sydney, lobart,
Alice Springs, Darwin, and Perth in Australia, and at Port Moreshy in Papaa
Hew Guinea. The measurements have a precision of about 6 pGal and an accu~
racy of about 15 jtGal. Cravity ties to earlier stations allow comparisms
with GAG~2 gravity meters, OVM pendulums and IGSN7I results. Gravity dif-
ferences betwoen cities are generally not significant at the 95 pevcenL
confidence level. Gravity differences at individual cities are also not
significantly different from zero. The mean difference for all cities could
be interpreted as having a component of secular variations of + 3.3 & 1.2
utal/yr.

mode] implies a regional tensional stress pattern at the time of formation. 40F - COUFTS D.A., P, WELLMAN, B.C. BARLOW - "Calibration of gravity weters wilh a

49 quartz-nechanisn'.
401 - DODLEY J.C. - "A geophysical profile across Australia ar 29°8". BMR, J. of Austr. Geol. & Ceophys., Vol. 5, H° |, I~7, Canberra, 1980.
” o v
it ?g?é J. of Austr. Geol. & Geophys. Vol. &, N® 4, 353-360, Canberra, Dec., Grav?ty meters ?ith a quartz mechanism can be calibrated on tilt tables,
. on hillside calibration ranges with stations at different altitude, or on
Long wavelength components of the gravity and magnetic fields, topography, level calibration ranges with statiouns at the same altitude. Tweunty Hovden,
and heat-flow data, are examined along a traas~continent profile close to Sharpe, and Scintrex gravity meters have been calibrated in Canberra on a
29°S. The profile erosses from the west Australian Archaean shield in the PEG-1 tilt table borrowed from the Seviet Academy of Sciences. These cali-
west to the New England Permian geosyncline iu the east. The 'depth to the brations agree, to within experimental error, with rilt calibratioms by the
Molio, the mean crustal density, and tewperatures at 40 km depth and at the manufacturers in North America, and calibrations based on sca-level sta-
base of the cruslL are derived from the profiles. Depths obtaimned from se- tions along the Australian Calibration line, Calibrations on hillside ca-
ismic refracrion and reflection surveys near the profile are shown For tibration ranges differ systematically from other calibrations, and indi-
comparison. The gravity anomalies show that departures from isostasy along cate @ mean altitude effect of (2.5 * 0.5) x 10~ %m 5™ m-'. This altitude
the profile must be small, although in the eastern part of the Precambrian effect is higher thaun the meau of (1.5 * 0.3) x 10~*un e~? w™? found by
shield compensation must be either regional or deeper than the base of the pressure—-chamber studies in North America and Europe. If guartz-mechauism
crust. gravity meters are used eitler in basc station gravity network, or for
fieid stations in areas with over 500 m of relief, then a correction should
401 — WFELLMAN P. — "On the isostatic compensation of Australian topography”. be made for this altitude effect, particularly if the anomalies are to be
48 BMR, J. of Ausiv. Ceol. & Geophys., Vol. 4, K" 4, 373-382, Canberra, Dec., used for geodetic purposes.
1979.
— - itg IR " - . .
the depth of isostatic cowpensation and the strength of the lithosphere gg ggggzigpiése e:ﬁzi;::l;:isﬁtUGy of the conjugate gradient wethod for solving
are investigated by calculating isostatic anomalies for a range of isosta-— " . .
tic models.gThe models are of %hreemdimensional topography on a spherical NOAA Tech. Rep. NOS 82 BG5S I3, Nat. Geod. Survey, Rockville, 2I p, Feb., [960.
earth. In all areas compensation of topography appears to be complete at A feasibility study was performed to deLermine the effectiveness of various
the level of the lowest part of the crust, In southesst Australia the pre- c?njugate gradient methods for solving large sparse equation sets. Equa-
ferred isostatic model is that of Airy, with a standard sea-level crust of tions of this magnitude will be involved in the Future new adjustment of
thicknesa 35-45 km. For this model, isostatic anomalies in areas measuring the Horth American Datum. The conjugate gradient method provides a suitable
0.5° x 0.5° have a low standard deviation of 90 pm 5“2; equivalent to 80 m gigorithm for this purpose. Some typical nets agsociated with the new ad-
in elevation. The crustal thickness calculated from this model agree well justment were used and compared with a direct solution algorithm. Results
with thickness found from receot seismic-refraction work. In the southeast- lﬂ?lcate t?at this method is well suited for constrained adjustments of
ern highlands there is evidence from physiographic studies for uniform up- tflangulntlon networks, but not for free adjustwents. HNo benefits were de-
1ift of about | km during the last 90 t 30 m.y. The preferved model is for rived from preconditioning, which only inereased the solution time.
this uplift Lo be an isostatic response to underplating of the crust. The
underplating is thought to have taken place at a constant rate sinee 90 m. 8.G. - FREEPEN W. - "On the approximation of external gravitatiomal potential with

y. age j the underplaced material is the 20 km of abnormally high velocity
material that Forms the basal part of the crust in this area. Away from
goutheast Australia no isostatic models could be found that gave small
igostatic anomalies, and the best models are net consistent with erustal
structure Found by seismic methods. Tn these areas the topography varies
gradually, and che gravity effect of this topography and its compensation

closed systema of (trial) functions®,
Bulletin Godésique, Vol. 54, H°® 1, 1-20, Paris, 1980.

Let § be thea(regulat} boundary-surface of an exterior region E, in Eucli-
dean space R° (for instance : sphere, ellipaoid, geoid, earth's surface).
Denote by {¢,]} a countable, iinearly independent system of trinl Funetions
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(e.g., solid spherical harmonies or certajn singutarity functions) which
are harmonic in some domein containing Ep1J §. 1t is the purpose of this
paper to show that the restrictioems {¢g) of the Eunctions {$,} on § from
a closed system in the space € (§), i.e. any function £, defined and con-
tinuous on 8, can be approximated uniformly by a linear cowmbination of the
functiens ¢y-

Consequences of this result are versions of Runge and Keldysh-Lavrentiav
thearems adapted to the chosen system {¢,)} and the mathematical justifica-
tion of the use of trial functions in unumerical {especially : collocation-
al) procedures.

B.C. - BLAIA €. — "Second-order derivatives in a local frame developed in spheroidal

and spherical coordinates™.
Bulletin GBodésique, Vol. 54, N° 1, 119-135, Paris, 1980,

Second-order derivatives of a general scalar function of position (F) with
respect to the length elements along a family of local Cartesian axes are
developed in the spheroidal and spherical coordinate systems. A link bet-
ween the Ltwo kinds of formulations is established when the results in sphe-
rical coordinates are confirmed also indirectly, through a transformation
from spheroidal coordinates. I F becomes W {earth's potential) the six
distinet second-order derivatives - which include oune vertical and two ho-
rizontal gradients of pravity - relate the symuetric Marussi tenser to the

B.G. _ scHWARZ K.P., G. LAUHAPELLE -~ "Loeal characteristics of the gravity anowmaly curvature ame i
parameters of the field.

covariance function”.

Bulletin Gdod&sique, Vol. 54, N°1, 21-36, Paris, 1980. The general formulas for the second-order derivatives of F are specialized

Using a dakta set of 260 000 gravity anomalies it is shown that common cha-
racteristics For a local covariance function exist in an area as large as
Canada excluding the Rocky Mountaims. After eliminating global features by
referencing the data to the CEM-10 satellite solution, the shape of the
covariance function is remarkably consistent from one sample area to the
next. The determination of the essential paramcters and the fitting of the
covariance function are discussed in detail.

7o test the reliability of the detived function, deflections of the verti-
cal are estimated at about 230 stavions where astrogeodetic data are avai-
lable. Results show that the standard error obtained from the discrepan-
cies is about 1" for each component and that the error covariance matrix
of least—squares collocation reflects this accuracy remarkably well.

to yield the second-order derivatives of U (standard potential) and of T
(disturbing potential), which allows the latter to be modeled by a suitable
set of pavameters. The second-order derivatives of T in which the property
AT = 0 is explicitly incorporated are also given. According to the required
precision, the spherical approximation may or may not be desirable ; both
k?nds of results are presented. The derived formulas can be used for mode-
ling of the second-order derivatives of W or T at the ground level as well
as at higher altitudes. They can bhe further applied in a rotating or a mon-
rotating field, The development in this paper is based on Lhe tensor ap-
proach to theoretical gecdesy, introduced by Marussi (1951) and Eurther
eiahorat?d by Hotine (1969), which can lead to significantly shorter do-
monstrationa wlien compared to conventional approaches.

GLR - RAPP R.H. - “Potential coefficient and anomaly degree variance wodelling re-

156 visited".

B.G. — YINCENTY T. - "Hieight—controlled three-dimensional adjustment of horizontal : .
AFCL-tR-79-0245, Sci. Rep. N° 2, 18 p, Sept., 1979,

networks' .

Bulletin Géodésique, Vol. 54, N° 1, 37-43, Paris, 1980. The decay of the power spectrum of the earth’s gravitational poteutial is
modeled using the GEMIOB solution of NASA and a solution complgke to degree
180 at 080. The modelling was first done using the form of A/£” where A

aml B were parameters determined by vavious adjustment techniques. For de-~
grees 3 through 36, the best estimate of A is 10.6 x 105 and B = 2.17 ba-
sed on the CEMIOR data. Earlier models by Kaula and Tscherning/Repp contain
too much power as compared to the actual field beyond degree 8. If DI were
ffxrdsut gxther 2 or 2.5 the best fit for the range 3 to 36 is obtained
with B = 2.

The principles of three-dimensional gecdesy are used in the adjustment of
horizontal networks with heipghts and astronomic coordinates held fixed.
The proposed method is simpler and faster than apy conventional method, as
it uges measurements on the terrain without any reductions te a cowputa-
tional surface. There are no restrictions on the lengths of the lines.

8.G. - SJOBERG L. — "A recurrence relation Eor the Bg - function®.

Bulletin Géodésique, Vol. 54, H® 1, 69-72, Paris, 1980,
Anuwaly degree variance models were alsc computed Erom the anomaly degree
variauces of the IB0 solution and other data such as a poiant anomaly va-
riznce, and 4 horizontal gradient variance. With this data, we Found that
Lhe para@eters of the earlier Tscherning/Rapp wodel are still valid provi-
ded one is willing to accept a high gradient variance. Excellent fit to all
dava types is obtained with the two coemponent model suggested by Movitz and
deseribed in detail by Jekeli, All models used in the study, and models by
Wagner/Colombo and Heller/Jovdan are compared in terms of common parameters
s?ch as point anomaly variance, gradient variance, undulation variance and
fits to observed potential coefficient variations.

A recurrence relation is presented [or the smoothing fanction, By, which
iz used in geodesy to relate spherical harmonics to their mean values over
circular areas {caps). The proposed formula doea not renuire the compula-
tion of the Legendre's polynomials. Moreover, it is numerically more sta-
ble than the Formulas of Pellimen (1969) and Meissl (1971).

B.G. ~ BOSCH N., K.R. KOCH - "The geopotential from gravity measurements, levelling

data and satellite results™.
Bullerin Géod@sique, Vol. 54, N° 1, 73-80, Paris, 1980.

The geodetic boundary  value problem is formulated which uses as boundary

valuecs the differences between the geoporential of points at the surface Il ~ BONATZ M., K. SCHULLER & H, WILMES — "Results of gravimetric tide ob A

of the continents and the potential of the geoid. These differences are 234 in Windhoek, Southwest Africa". e observations
computed by gravity measurements and levelling data. In addition, the sha- Mitt. Tust. Theor. Gsod.. Univ. Bonn, H® 57. 28 p. 1980

pe of the geoid aver the oceans is assumed to be known From salellite al- ’ : ' L :

timetry and the shape of the continents from satellite results together
with three-dimensional triangulation. The boundary value problem thus for-
mulated is equivalent to Dirichlet’s exterior problem except for the un-
known potential of the geoid. This constant is determined by an integral
equation for the normal derivative of the pravitational potential which
resulty from the First derivative of Green's fundamental [ormula. The ge-—
neral solution, which exists, of the integral equation gives besides the
potential of the peoid the solution of the geoderic boundary value problem.
ln addition approximate solutions for a sphierical surface of the earth are
derived.

From 31.1 uneil 3.11.1977 gravimetric tide measurewents with Askania~Gravi-
meter G§ 15 Hr. 206 were performed in the seismometric station Windhoek,
Due.to‘frequently occuring line interruptions, relatively large temperature
variations and electrostatic charges the measurements became exceptionally
difficult. The obtained gravimetric data were processed by standard analysis
and partially by the HYCON-method. In spite of the techunical problems the
parameters of the M2 tide as well as the associated load verctor wiéh res-
pect to Earth Hodel HMoledensky I could be determined wich sufficient accu-
racy .
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NUM -~ BOSCH W. — "Basic ~ Program for use of matrices and its application to mini-
45 mization problems".
Mitt. Tnst. Theor. Geod. Univ. Benn, N® 60, 25 p, 1980.

The required storing-elements aud the cowputation bime may be reduced con-
siderably by storing the elenents of symsetric or diagonal matrices in a
vector-array. Moreover the programs offered here aveid any double-storing
{e.g. of the transposed form of a matrix) or auy storing of provigicnal
results during the computation of gquadratic forms. Together with an effi-
cient program for the printing of matrices, stored in a vector-array, they
permit the solution of least~squares and collocation problems, being very
short and saving a lot of storing~elements. This is demonstrated with a
program for regular or singular least-squares-solutions {(Gauss—Harkov-mo-
del),

MG ~ DEUTSCHES NYDROCGIAPHISCHES INSTITUT - Foraschungsschiff "Metsor" der Peutschen

7h Forschungsgemeinschaft & des Deutschen Hydrographischen Instituts. Fahre H® 54
7 Mai-21 Juin 1980. Cruise n° 54 of the research vessel METEOR. Morpholegie,
Wydrographie, Hordsee - Grénland - Schwelle”. 23 p, Hamburg, 1980.

Scientific program, Institutes participating, map of working areas.

MUMR -~ VOPPEL D., R. ROUDLOFF - “On the evolution of the Reykjanes idge South of 60°
255 N between 40 and 12 million years before present'.
From : J. Geophys. Res., N 47, 6(-66, 1980.

A geopbysical reconnaissasnce survey of the western flank of the Reykjanes
Ridge between 56° and 60° H resulted in locating a system of fraeture zonea
in the area of crustal ages between 40 and 12 Ma. This system corresponds
to a similar one discovered by Vogk and Avery on the eastern f{lank of the
ridge. Rotating anomaly 13 From Lhe east to the west using a pole of rota-—
tion of 68.4° N, 133.8° £ and an opening angle of 7.78°, a satisfactory
coincidence of anomalies 13 of both surveys could be attained. Accordingly
the formation of this system during the seafloor spreading process seems

to be proved.

I — VANICEK P. - "Tidal corrections to geodetic quantities'.
235 u.S. bPept. of Commerce, HOAA, Tech. Rep. N® 83 HGS l4, 31 p, Rockville, Feb.,
1980,

the origin of tidal force is explained and mathematically treated. Then the
phenomena caused by tidal force are shown, first by viewing the Earth as
rigid and then elastic. This study is wainly devoted to the formulation of
corrections arising from these tidal phenowena, and includes the conplete
range of gecdetic observations and corrections. Finally, corrections for
sea tide are discussed. Although no original material is presented, all ti-
dal aspects that would be of interest to a geodesist are treated from a
geodelic point of view.

OF — NESHIMURA S. ~ “Gravity measurements in Algeria”.
14 Tsukuma Earth Sci., Vol. 9, N° {0, 1974.

Etude Lydrogéologique dans la région d'El Asnam (100 kmz).

BIB - pamont-Doherty Geological Observatory of Columsbia University Yearbook 1979,
I3 wol. 6, 144 p, 1980.

GET - GRAFAREND E.¥, — "Phe bruns transformation and a dual setup of geodetic obser~
276 vational equatiens®,

NOAA Tech. Rtep. KOS 85 NGS 16, 71 p, Rockville, April, 1980.

The Bruns formula, which equates the disturbing gravity petential modulo
the length of the normal gravity vector to the height anomaly, is generali-
zed into three dimeusions and into lorizoutal, equatorial and inertial re-
ference frames. It is applied to formwlake the space-like geodetic bounda-
ty value problem in geometry and gravity space. The Bruns transform allows
a dual setup of peodetic observational equations in a network of mass

peints, the Finite element approximation of the space-like geodetic boun~
dary value problem, in the following sense : the observational equations
can be expressed rigorousty either as a Function of geometric eoordinate
corrections alone without any gravity dependent quantity, or alone as a
function of the gravity disturbing poteutial and its gradients alone wi-
thout any geometric coordinate correction. For operational purposes, ea-
timable quantities from refereuce~free observables are atudied in geome—
try, gravity and vorticity spaces. They correspond te invariants with
respecl to a linear similarity transformatien typified by positional an-
gles and length ratios in various vector spaces. A Cartesian series repre-
sentation of the gravity potential and its gradients is given—-the Carte-
sian coardinate system is known te be singularity-free-~-and is used for a
unified Cartesian setup of observarional equations.

530 - Swiss Geodetic Commission ~ Procesdings of the 125th session of the §.6.C. of
23 June 1979, 56 p.

SAT - RAPP R.N., D.P. HAJELA - "Accuracy estimates of 17 x I° mean ancmaly determi-
nations from a Ligh-low sst mission".
AFGIL~TR-79-0269, Sci. Rep. N® 3, 12 p., Sept., 1979.

The wethod of least squares collocation is used to estimate the accuracy
and correlation of |I® x 1° anomalies that could be determined from a high-
low satellite to satellite tracking mission., The observed data is taken

to be the line of sight acceleration which can be cowmputed from the range
rate data. Variables considered in this study were : a) the spherical dis~
tance from the center of the 1° x 1® block within which data is selected
for use ; b) the accuracy of the "observed"™ accelerations ; ¢} the helight
of the low satellike ; and d} the data density or interval,

Typical results indicate that at a low satellite height of 200 km, a data
noise corvesponding to a range rate accuracy of * 0.015 en/sec, would
yield a 1" x 1° anomaly to an aceuracy of about % 8 mgals with an average
error corvelation coefficient bebtween adjacent blocks of - 0.6. Lowering
the satellite to 150 km reduces Lhe accuracy to about % 5 mgals but in-
creasas the correlation to about - 0.9,

This study does not consider the effects of orbit error, nor errors in the
degree 12 reference field. In addition, some results could not be obtained
when stable matrix inversioms could not be obtained. This occured when
dense data and/ov low data woise was being used.

GET — COLOMBO O.L. - "Optimal estimalion from data vegularly sampled on a sphere
with applications in geodesy".
AFGL-TR-79-0227, Sci. Rep. R° I, 29 p, Sept., 1979.

The size of the variance-covaviance watrix of the data, used to obtain mi-
nimum variance estimaters for collocation, is as large as the number of
observations in the data set. For some arrangements aof the data, such as
the usual "equal angle” (or "regular") grid, the matrix presents a very
strong Teeplitz~cireulant structure Lhat can be exploited to reduce compu-
ting in setting-up and inverting the matrix. This reduction can be quite
dragtic. This report discusses such structure and presents an algorithm
for implementing collocation efficiently. Three applications are conside—
red : (a) the spherical harmonic apalysis of point daka ; {b) tiw same
analysis using area means ; (c) the estimate of the disturbing potential
from gravity anomalies. Fhe harmonic analysis is optimal for noisy data

as well ; with noiseless data it provides harmonic coefficients with mini~-
mum aliasing.
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M1 - MELCHIOR P, ~ Mfarth kides in the j980's".
236 Obs. Roy. Belgique, Comm., Ser. B, R® 114, Ser. Geophys. H° 135, Bruxelles,

1979.
Reprinted from : Pub. of the Finnish CGeod, Inst., H® B9, E23-133, 1979.

MI - DE MEYER F. - "A study of various harmonic analysis methods for earth tides

237  observatious".
B.I. Mardes Terrestres (CEMI), N° 83, 5187-5235, Bruxelles, April, 1980,

The harmonic analysis methods of Venedikov and Chojuicki topether with se-—
veral new approaches are examined in the paper ; their relative merits can
be weiphed againat each other from the results in Tables i~8. It is shown
how the recomstructed tides, obtained through an earlier developed model,
can be turned to account to detect conspicucus data intervals in the ob-
servations. Taking the autocorrelacions of the observed residuvales into
consideration, more realistic estimates of the standard errors of the tidal
constants are acquired, i.e. the structure of the residual spectrum is ex-
plicitely incorporated into the computations. The Markov estimation method
is also considered and is proven to yield slightly better results than the
classical least squares analysis. A mew procedure of drift elimination, not
founded on the principle of numerical filtering, is tested and looks very
promising in the sense that a modification of Clhojnicki's idea results in
coherent tidal parameters with standard errors smaller than those hitherto
obtained. Investigation of the residual spectrum after least squares adjua-
cment discloses the existence of some non-linear waves which find their
origin in shallow water loading and which, therefore, must be included in
the harmonic analysis.

IF — DENIS €., A. THRANIM - “M@DP@L -~ Programme numérique permettant de représen—
237  ter des mod@les Lerrestres, planétaires et stellaires de manidre cohérente”.
B.1. MarBes Terrestres (CPMI), N° 83, 5236-5293, Bruxelles, April, 1980.

HE - NGUYEN NGOG THUY - “"Specifie tidal phenomena of the East Sea {South China
237  gea) and the problem af calculation of tidal characteristics".
B.I. Mardes Terrestres (CEMP)}, N° 83, 5294-531], Bruxelles, April, 1980,

HT — VARGA P. ~ "Stresses in the Earth caused by Earth tides and Loading influen-
237 ces".
B.1. Mardes Terrestres (CPMI), N® 83, 5312-5320, Bruxelles, April, 1980.

In summary it can be established that the triggering efFect of Earth tides
iF it affects the relesse of earthquake energy is probably complex, not

T —— e T T 0 >
cxercising the same influence at every place. 1t depends on geographical
location of the studied area and orientation of the tectonic elemenils as
well.

NI - pibliographie Géndrale des Mardes Terrestres, supplément IV 1978-19480.
238 ALG, Centre Iuternational des Mardes Terrestres, 2l p, Bruxelles, 1980.

FEH - CARPENTER L. - “Earth survey applications division research report - 1979%,
27 HASA, Tech. Mem. B0642, 257 p., Greenbelt, 1980.

This is the second Annual Research Report of the staff of the Earth Survey
Applications Division, writren and compiled in December 1979, The report
emphasizes accomplislments rather thaw plans ; however, there is some dis-
cussion of a few developing efforts.

. Geology =~ 17 p,

. Magnetic field modeling and crustal atudies - 57 p,

. Crustal deformatien and earthquake models - 42 p,
Gravity field model development - 28 p,

. Clobal earth dynamies - 29 p,

Sea surface topopraphy, ocean dynamics amd geopliysical
interprecacion ~ 33 p,

. Land resources - 21 p,

Agriculeare — 63 p,

Advanced studies - 18 p.
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511 - GEORGIEW N. - "De 1'utilisation d'orbites—satellites intermédiaires dans la

97

511 -
47

Agl —
S0

solution de problémes géodésliques”.

VerSEf. des Zentralinstituts Fiir Physik der Erde, Postdam,

3rd International Symposium Geodesy and Phiysics of the Earth, Proceedings
N® 52, Teil 3, 763~784, 1977.

Les travaux présentent le développement d'une méthode d'utilisation d une
_orbite intermédiaire sur base de la variante asymétrique du probléme géndral
de 1'interaction de deux corps. La fonction de forces tient non seulement
compte de ta deuxiZme, mais encore de fagon rigoureuse de la troisi&me hat-
monique zonale du potentiel terrestre.

vement-satellite intermédiaire sont représenties en foncllon ordre du

En appliquant cette fonction de forces, les coordonndes Ej' Ni, wj du mou-
ﬂe 1
temps normalisé vj.

Sont Gpalement fournies des formules pour déterminer les perturbations dea
harmoniques zonales, isomtriques et sectorielles.

LATKA J. - "The determination of the Barth gravity field by use of satellite
gradiometry”.

Vertff. des Zentralinstituts Fiir Physik der Erde, Poatdam.

3rd International Symposium Geodesy and Physics of the Earth, Proceedings N°
52, Teil 3, 785-789, 1977.

The approach consist to determine gravity anowaly directly using satellite
gradiometry, here it is limited to regional determination but it is possi-
ble to extend it to the global scale. In this experiment, simulated values
havr geen used and the pravity anomalies have been predicted by collocatien
nethaod.

COLEMAN R., C. R1Z0S, E.G. MASTERS, B. HIRSCH -~ "The investigation of the sea
surface slope along the Morth Eastern coast of Australia®,
Aust. J. of Geed., PMhoto. and Surv., H° 31, 65-100, Kensington, Dee., 1979,

The comparison of Lhe results of geodetic levelling with the mean level of
the sea as defined by tide gauge readings, has indicated the apparent exis-
tence of widespread departures of sea level from an equipotential surface
of the earth's gravity field along the north eastern coast of Australia.
The magnitude of this coastal sea surface topography (SST) is not consistent
with SST implied from meteorological and occanographic data in open oceans.
A receat relevelling along this coast, with purported hipgher precision, in-
dicates coastal 551 at variamce with both the original levelling and ccea-~
nographic ?stimates. The establisbment of the pattern of SST by am indepen—
dent technigue usimg satellite altimetry data collected by the Ceos—3 spa-
cecraft is of importance For resolving this ambiguity. This paper reviews
all the avallable evidence f£rom both geodetic and oceanic levelling results
for possible sources of systematic error or unmodelled non-gravitational
forces acting on the sea surface, Three dimensional position determinations
from Doppler observations at bemch marks connected by levelling to tide gau-
ges are analysed iu order Lo deterwine the position of MSL on a geocentric
Cartesian coordimate system. Although the evidence from satellite altimetry
data and three dimenslonal position determinations is not ecuclusive, it
appears that the most likely reason for the reported discrepancies in coas-—
t?l S8T is a small systematic error in the geodetic levelling. Recent stu-
dies by other iuvestigators seems to corroborate this conclusion.
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400 - KAYMAR J., A.H.W., KEARSLEY - "Ceoid determination in Jawa Island by combining

50

gravimetric and satelilite altimeler geoid".
Aust. J. Geod. Photo. Surv., N® 31, 10i-110, Kensingten, Dee., 1979.

A detailed pravimetrie geoid in Jawa island has been computed based on ter-
restrial free air awowalies (§ < 20°) combiwed with anowalies derived From
the potential coefficients of GEM-10B () > 20°). Geoidal undulatiocus in the
sea areas ut sea surrounding the island is taken from Rapp's satellite al-~
timeter geoid in Indonesian avchipelago. A geoid derived from the combina-
tion of the two gravimektric and altimetric geoids is found using a least
squares collocation technique. The results indicate that this technique
may be used in obtaining a smooth continuity between the gravimetric geoid
on land and the satellite altimeter geoid at sea as a part of the process
of finding the detailed geoid in the Indonesian archipelago.

400 - KEARSLEY AM.W., I, VAN GYSEN - "Quter zone effects on the Australian gravi-

50

metric geoid".
Aust. J. Geod. Phote. Surv., N® 31, 111-126, Kensington, Rec., 1979,

Investigations into the gravimecric determinations of geoidal parameters
in the Australian continent have revealed the existence of systematic er-
vors in these solutions, particularly in the n component. These errors
inevitably distort the values obtained For the transformation parameters
to bring the Australian Geodetic Datum on to a gevcentric reference ellip-
soid.

This paper reports on oue agpect of the re-evaluvation of these transforma—
tion parameters i.e. the contribution of the outer zone to the values of
N, £ and n across Australia, and the changes in Uhese contributions which
are brought about by the use of the uypdated Rapp'78 5° data sets.

401 - MASTERS E.G., R. COLEMAN, K. BRETECER - "Dn orbital errors and the recovery

50

of regional ocean tides models using matellite altimetry™,
Aust. J. Geod. Photo. Surv., N® 31, 127-15t, Kensington, Dec., 1979.

The effect of systematic orbital errors on the altimetry ranges was inves-
tigated with the view to eliminating any inherent errors in che derived
sea surface heights in tidal analyses.

Radar altimeter rauges from the Geos-3 spacecraft, collected over a 12
month period between May, 1975 and Hay, 1976 were analyged in an attempt

to obtain vegicnal ocean tide models in the Sargasso Sea. Two techniques
were invesligated for the determination of the tidal signal, Firstly, spec-
tral analysis techniques were applied to altimetry sea surface height (85
i) data and to S50l differcoces at crossaver points. Modelling of the ocean
tide was also iavestigated uwsing fourier solutions on both altimetry profiles
and overlappiog passes of altimetry data.

The merhods use either discrete subsets of the data or the complete data

set simultancousty. The resultant ocean tide wodels for the My tide were
compared against the Mofjeld empirical model For the area.

401 - MATHER R.S., €. RIZOS - "Ihe shape of global mean sea level from Geos~3 altj—

50

metry".
Aust. J. Geod. Photo. Surv., N° 31, 153~159, Rensington, Dec., 1479.

The Geos~3 spacecraft, launched in April 1975, is equipped with a 13.9 Cliz
radar altimeter. The shorl pulse mode altimeter has been used in conjunc-—
tion with Geos-3 ephemerides to define heights of the sea surface, This
information has been used to determine the shape of mean sea level (MSL)
For the oceans between 65°8 and 65°N. The ellipsoid of revolution which
best fits the mean sea surface in this srea has a preferred value of 6378
137.0 2 0.3 m for its semi-major axis (a) and an averape flattening (F)} of
(298.236 + 0.002)~ . The value of a is based on the adopted value of
2.997924%8 x 10" ms—! for the veloeity of light and an unverified quasi~
geometrie calibration of the altimeter.

The mean carth reference ellipsoid is the best fit to the geoid defined for
the oceanic area between 65°N and 65°S and lias a value of the semi-major
axis which is equal to that of the ellippoid of hest fit to the oceans, i.
e. 6378137 wm and a flattening of (298,257334)~'. in addition, the value of
the product of the gravitational coustaut G and the mass of the earth M For
this model is equal to 398600.47 km® s~ and an angular rotation rate {w)
of 0.7292 115 1467 x 10™"rad s™'. The potential of the geoid W, based on
these parameters is 6,263,685.7 + 0.4 kgalm. lowever, an analysis of surfa-
ce gravity measurements indicates an uncertainty in the value of Wy (and
hence GM and a) which has still to be resclved.

401 - RIZOS C. - “Au efficient computer technique for the evaluation of geopotential
from spherical harmonic models”.
fust. J. Geod. Photo. Surv., R® 3i, 16§~169, Kensingten, Dec., 1979, |

The generation of the geopotential from spherical harmonic moedels of the
earth's gravity field is an expensive computational procedure. This will be
an even greater problem with the development of gravicy field models ro
higher degree and order. The computation of values on a point-by-point ba-
sis is particularly laborious and 1ittle canp be done to improve computa-
tional efficiency. An immediate saving in computer time can be realiged if
the points at which values are needed lie on the same latitude. However a
significant computational saving hias been made by developing an algoritim
that makes use of the property of equal spacing of "computation poings"
along a row of latirude.

This algorithm is presented and is coupared with the conventional approach
for the computation of gravity anomalies/gecid height values on a plobal

1% % 1° prid using the GEM 10B gravity field model. Tests indicate that this
techinique is 100 times faster than the cenventional methad of evaluating
spherical harmonics.

HMAR - BOBLANGER J.D. - "Gravity in Postdam".
From : Vermessungstechnik, 28 Jg., Hefr 2, 45-50, 1980,

HAR - BOULANGER J.D. - “Certain results of absolute gravity determinations by the
Lostrument of the USSR Academy of Scicuces".
From : Pub. Finnish Geod. Inst. N° 89, 20-26, 1980,

The [irst Soviet gravimeter for absolute gravity determinations was cons-
tructed in the beginuing of the 70's at the Institute of Automatics and
Electrometry of the Siberian Department, USSR Academy of Sciences. This
instfument wade its first determinations in Siberia with the purpose of
working out the technique of measurements i after that the instrument ope-
rated at the Iaternational Gravimetrical Point in Ledovo near Moscow. Asg
s0on as it was proved that the instrument can operate and can be transpor-
ted by car or aircraft, it was used to start absolute gravity determina-
tions for the study of the Harth's gravity field stabilicy in time.

T?e present paper presents and discusses the results of absolute determina-
tions made by this instrument as a purt of the international program of
study of non-tidal gravity variatioms at the Iuternational Peint in Ledova,
in Potsdam, Sevres and Singapore.
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ST0UsS, U.F. — "Hew measurements absolute gravilty in Potsdan® .
Gerlands Beitr. Geophysik, Leipzig, 87, 1, 9-1f, 19748,

In July 1976 new absolute gravity measurements were performed at rhe Intef-
national Gravity Stations Ledovo {near Moscow) and Potsdam. These measura—
menta were initiated by the Academy of Sciences of the Soviet Union. The
instrument used was a laser gravicy meter with a free—~falling coruer re-
flector. A deviation of - 13.960 * 0.017 mGal between the resulting gravi-
ty value and the level of the Potsdam gravity system wag gbtained. This va-
lue is in good agreement with other measurements of the gravity difference
between both stations using relative instruments. The disagreement amounlg
to 0.011 * 0,024 mGal.

VS, - TOULANGER, J.D. - “Secular gravity variations".

Fisika Zemli, N° 10, 25-32, 1974.

As the accuracy of gravity measurements increases, it becames evident that
gecular gravity variations, if existing, constitute a fine effect of proba-
bly several microgals per year. The observationa, carried out by Sakuma
with an absolute instrument, as yet cover a too short period of time to
evaluate secular gravity variations. The hypotheses supgested by Barta aud
Vogel about the core turning over in the body of the Earth and the corres—
ponding gravity field changes are not confirmed by experimental data. In
the USSR, a program is elaborated to study gravity Eield gtability in time
during the next 5-7 years.

SAT - MATHER, R.§., R. COLEMAN, b. HIRGCH - "Temporal variations in regional models

of the Sargosso sea from Geos-3 altimetry”.
From : J. Physical Ocean., Vol. IO, n® 2, 171-185, Feb., 1980,

The dense coverage of short-pulse mode Geos-3 altimeter data in the western
North Atlantic provides a basis for studying time variations in sea surface
height (55H) in the Sargasso Sea. Two techniques are utilized in this stu-
dy : 1) the method of regional models and 2) the analysis of overlapping
passes.

an approximate estimation technique shows that the quasi-stationary SSH
maintaining the Gulf Stxeam is present in the Geos~3 data but cannot be
estimated with confidence in the absence of an adequate geoidal model.

ECO - BOULANGER, J.D., GAIPOV, B.l., DEMAYROVA, T.E., KURBANOV, M.K. - "& study of

non-tidal variations of gravity at the Ashkhabad geodynamic test field".
From : Boll. di Ceuf. Feor. ed Applicata, Vol. 20, n® 80, 329-332, Dec., 1978,

The results of repeated relative gravity measurements with a number of gra-—
vimeters type GAG-2 and CS-12 in the Ashklhabad selsmically active zone in
1971, 1975 and 1976 are given, Sone increase of gravity of local character
for the central part of the test field relative to 1975 ia noticed. These
variations of + 0.059 mGal and + 0,040 mGal for CAG-2 and G5-12 respective-
ly are within the tripte value of rms errox of % 0,015 mGal. The variations
found can be explained by density changes within the uppermost crustal lay-—
ers.

A — BOULANGER, F.D. - "correction of Petsdam system'.

Fisika Zemli, N° 10, 3-12, 1978,

The paper presents results of determination of the Potadam system correction
as related to the new fnternational Gravimetrric Srandard Network 197} (IGSN
71} . The correction, obtainaed from relative determinationa, 1s equal to

14 002 + 15 megal. According to absolute determinations, it is 13 930 & 6
megal. A systematic divergence is Eound between the values of correction
osbtained from measuremenks at Furopean peints and at points on other conti-
nents, which iz 65 * 18 mcpal. ft is established that rhe zero of IGSH-71
aystem (S&vres, 1971) is shifred by 53 & 3 megal in relation to the latest

absulute determinatioms.
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ROULANGER, J.D., DEMAYNOVA, T.E. - "Results of repeated gravity gbseryations
on the Garm geodynawic tegt—field".
From : Boll., di Geaf. Teoe. ed Applicata, Vol. 20, n° B0, Dec. 1978,

The results of rcpeated relative gravity measurenents carried out at the
Garm geodynamic test field (Tadjikiston) with gravimeters type CAG-2 for
the period of 1972-1976 are discussed. The gravity for all stations of the
test—field relative to the reference stations increase. The maximum inerea-
se is + 0.046 # 0.021 mGal. These values do uot correlate with the vertical
movencent rates.

BAETSLE, P.L. - “A propos du théordme de dEcomposition des fanctions harmoni -
ques sphériques”.

Seient. Bull. of the Stanislsw Staszic. Univ. of Mining and Metallurgy, Krakow,
feodeay, B. 55, 11-21, 1979. .

The property of legendre polynomials and associated funccions, which is ex-
pressed by formula /O/ below, is well known, mostly since its use in the
expression of the newtonian gravific potential as applied to ratellite geo—
desy. There are many proves of this formula. The one proposed here is park-
ly new and needs only elementary calculus.

n
. () | ' '
Pn(coa ) i Ek ye=AYl Pn,k(ﬂ) Pn’k(e ) cos k(A-A') o/

KUBACEK, L. - "About counfidence reglona",

Sci. Bull. of the Stanislaw Staszle. Univ, of Mining and Metallurgy, Krakow,

Geodesy, B. 55, 35-42, 1979,
The method for determination of the boundary of the confidence rvegion which
covers the whole family of functions of indirectly measured parameter wich
probability not less than apriort prescribed is developed in the paper. This
method ig elaborated within the framework of the wniversal model of adjust-
ment theory.

:g;g%iography of Publications on the field of geodetical computations 1977-
Spewial Study group UGG, 1-2I.

From : Sci. Bull. of Stanislaw Staszie. Univ. of Mining and Metallurgy, Krakow,
Geodesy, B. 57, 70 p., 1979.

"Catalogue of publicatiouns received by WDC Bl between January and June 1978".
USSR World Data Centre Bl, Moscow, Catal. n® 39, 27 p., Jul. 1978.

Seismology, gravimetry, geodesy, upper mantle, geclogy.

DITLFELD, H.J. - "Aim and result of gravimetric tide recording'.
Vermessungstechnik, Berlin, Hefr 1, 4 p., 1979.

SIMON, Z., HOLUB, S. - “Results of the Earth tide measurements ak the Pecny
atation (CSSR)™.

1BGG, XVIE Meeting, Canberra, Dec., 1979,

Referaty Vugtk, papers of the Res. Inst. of Geod., Topo. & Carto. in Prague,
10 p., 1979.

FRASER,‘A.R., DARBY, T., VALE, K.R. ~ "ihe reconnaissance gravity survey of
Australia : a qualitative analysis of results".
BMR, Australia, Report 198 (BMR Microform MF 15), 95 p., 1977.

As a First step towards analysing Australia’s gravity pattern and its cor-
rglatxon'with the regiopal structure, the Bouguer anomaly Field over Austra-
1%n and its northwest continental shelf has been divided into ninety-six re-
g}unal'gravity provinces. & gravity province is a repion where the gravity
field is characterised by uniformity of at least onerproperty, such as con-
tour tre?d, gravity level, or degree of contour disturbance, which distion~
gyxshes it Erom a neighbouring province, Many gravity provinces are subdi-
vised into gravity unlts, vhich are siwilar te provinces in definition, Qut
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of smaller size. fhe provinces and units are discussed in relation to
known geology and geophysics. In general, provinces of high Bouguer aunema-
ly eorrespond Lo Proterozoic or early Palaeozoic metamorphic belts, pro-
vinces of low Bouguer anomaly to granitiec hatholiths or Phanerozoic sedi-
mentary basins, and provinces of complex contour pattern to Precambrian or
Palaeozoic orogenie domains.

- SCHHEIDER, M. — "Report of Special Study Croup 78 "Satellite Geodesy" of

Munich, University of Technolopy™.
Verdff. Bayer. Komiss. Internat. Erdmes., Astro, Geod. Arbeiten Ul 39, 150 p.,
1979,

. Aspects giodynamiques de la géodésie spariale,

Mesures de localisation,

Mesures de distance,

Mesures doppler,

Modiéles et méthodes d'utilisation de valeurs mesurées en Géodésie Spa-
tiale,

. Définition des paramitres de flgure et de champ.

- SCHUNEIDER, M., SIGL, R. - "Report of Special Study Group 78 "Satellite Ceode-
sy" of Munich, University of Technology".
Veroff, Nayer. Komigs. Internat. Erdmes., Astro. Geod. Arbelten H 36, 281 p.,
1977.

. Acquisition et traitement des observatlons par satellite et mesures
tervestres complémentaires.

Projet partiel Al — Hesures de localisation,

Projet partiel A2 - Mesures de distances

Projet partiel A3 ~ Mesures doppler.

Utilisation gEod&sique des observations par satellites et mesures ter~
restres complémentaires.

Mod&les et méthodes d'utilisation de wmesures en Géod@sie Spatialae.
DEfinition de paramBtres de figures et de champs.

- 8TOLZ, A. ~ "Precise modelling aspects of lumar measurements and their use
for the improvement of geodetic parameters'.
VerSEE. Bayer. ¥omiss. Internat. Erdmes., Muniecli, Reihe 1, W, 90, 23 p., 1979.

A step-by-step description of the modelling of the lupar laser two-way
time-delay is presented. The formulas employed for diurnal polar motionm,
short—period tidal variationa in universal time (UT), the effects of the
earth's non-rigidity on the nutatien series, horizontal and vertical com-

ponents of earth~tidal deformation, retardation of the photon by the atmos—

phere, and relativistic effecta on the weasurement of time and on the path
of phicton are given. The use of the data for impreving telescope coordina-
tes, polar motion and Ul is described, Also discussed are the correlations
which exlst between ephemeris crrors and errors im Ul and polar motion,
and belween ervors in UT and the y coordinate of the pole,

- BONATZ - “Contributions to earth tides study by the Geodesy/Geophysic wockiug
group of the FDR".
VerdEf. Dayer. Komiss. Internat, Erdmes., Reihe 8, H 231, 133 p., 1979.

-~ SCIMLTZ-HUBSCH, H. =~ "Earth tides vecording in upper Bavaria from 1970 to
1977 with borehole tiltmeters by the section } of the German Research Insti-
tutes in Geodesy",

Verbff. Bayer. Komiss. Internat. Evdmes., Reihe B, W 241, 67 p., 1979.

In an Upper Bavarian area of 12 x 30 km2 extent, consisting of twe profi-

les with 5 boreholes each in geologically different layers, hoclzontal

tidal acceleration were measured by 2 ASKANIA horehole Liltmeters in a

first campaigu EFrom 1970 to 1975, and by 4 ASKAMIA borehole tiltmeters in
- a second campaign From {976 to 1977,

Both measurements resulted in showing a dependence of the derived ridal
parameters on the peological layers of the unfolded Molasse and of the
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calcareous Alps. Moreover, a seasonal dependance of Lhese parameters was
ghown. The parameters were calculated to be invariant in regard of turns
and exchanges of the pendulums in the statious.

The directions of the periodie drift vectors proved to correlate with the
uplifts of the borelioles caused by the drilling engineering. On two sta-
tions, an earthquake produced sudden identical drift vectors which, after
one or two days, turned again inte local directions. Mountains, tewering

up to 400 m close by a station caused local rock pressures whose influence
upon the tidal measurements — continuous or intermittent — is yet unclear.
B years after the completion of the borelwles, the main values of the ape-
ricdie dvift vectors have decreased only to aboub 60 percents, At present,
the drift rates of the boreholes still are too big for the imvestigation

of geodynamic effects.

SIGL, R. - "Continental networks - ileport on the activities of the TAG-Commis—
sion X. 1975-1979".

1UGG Gen. Assembly, Canberra, 1979. Verdff Bayer. Komiss, Internat, Erdmes.,
Munchen, Reihe B, 1 243, 60 p., 1979.

The contribution is divided into four parts ;

In part )| after some remarks asboub the establishment and the general guide-
lines for the working method of Commnission X the scientific aims of the
vork are defined. Furtheron firat experiences in cooperation are reported
and proposals for the further working method are presented for discussion.

In part 2 after an explanation of the activities of the Commission the sta-
te of work in the Subcommissions for Buropean Triangulation {RETrig) and
European Levelling (UELN}, Horth America, South America and South East Asia
and the Pacific is shortly reported, Scme pdditional informations for other
regions, e.g. for Africa, India and Japan are added.

In part 3 after some remarks on the definition and importamce of comtinental
networks it is tried to prepare a discussion on open questions and problems
which come up with the establishment of geodetic networks, using not only
tervestrial observations bul also results from satellite geodesy and, as

Far as possible, alse to present proposals for possible solutions.

In part II the original reports on the acrivities of the Subcommissions and
additional informaktions are put together.

SIGL, R, - "F.D.R, Hational Report".

I0GG XVIT Meeting, Caunberra, 1979.

Verdff. Bayer. Komiss, Internat. Erdmes., Munchen, Reihe B, N 244, 170 p.,
1979,

STODER, #. — "Mise en &vidence de wouvements verticaux récents de 1'dcorce 2
1'aide des nivellements de précision”,

Y;;gff. Bayer. Komiss, Internat. Erdmes., Munchien, Reilie G, K 251, 164 P.y

BOSCH, W. - "Untersuchungen zu schiefuchsigen un gemischten Randuwertaufgaber
der Geodizsie (Etudes des missions des zones marginales mixtes et em axe ob}i-
que en Gdod&sie)”.

VerBff. Bayer. Komiss. Internat, Erdues., tunchen, Reihe €, H 258, 105 p.,
1979,

HOLMANK-WELLERHOF, B, - “Die gegeunseitige Orientierung von zwel Strahlenbiin-
deln bei Ubereinstimmung, bei unbekannten Naherungawerten und dureh ein niehe—
iteratives Verfalren (L'erientation réciproque de deux faiseeaux de rayons en
:?nc?ﬁdance, pour des valeurs approchées inconnues et par procEdure mon-itdra-
Live .

Y;rﬁff. Bayer. Komiss., Internat. Erdwes., Hunchen, Reihe ¢, I 257, 67 p.,
79.
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GRD ~ DOUKAKIS, E. — "Evaluation des performances des systémes de navigation iner-

48

tiels s'appuyant sur gradiom@tres".
VerBff. Bayer. Komiss. Internat. Erdmes., Munchen, Reile G, H 2553, 1979.

A gradicmeter-aided inercial navigation system is theoretically and statia—
tically analysed to eatimate its abilities to monitor geocentric cartesian
coordinates. Having discussed the inertial instrumental units used on the
moving platform and several reference coordinate frames applicable in all
navigation systems, studies on the severe problem of the separability of
the gravity gradients from the inertial disturbances are carried out, 8§i-
wulation I presents how well the aided navigatiom system can produce iner—
tial coordinates and how the newcomers of the inertial instrumentation,

the gradiometers, perform on-board the moving vehicle. Quantizativn error
atudies are also analysed and presented for such a system. Simulation YI
includes beaides the detailed analysis of the accelevometer and gradiome—
ter error models used, the abilities of the system Eo estimate geocentric
coordinates., Multipoint statistical analysis for the approximated inertial
acceleration components shows that the navigation system under considera-
tion behaves better as closer the reality is approached.

512 - "Finfundzwanzig jaiire Deutsche Geodidtische Komnission".

99

VerdfF. Bayer. Komiss. Internac. Erdmes., Miinchen, Reihe E, W 17, 314 p.,
1978.

Sujets traités en GEodEaie :

. Le Groupe de Travail "Géodésie th&orique de la Commission allemande de

Géodésie.

Le nouveau réseau allemand de gravimétrie.

Date eurgpenne 1977 : premiers résultats de la phase d'équilibrage du

RETTig.

. Calcul tri-dimensionnel de réseaux de distances,

. Le programme de recherche du secteur de reclherche 78 “Géodésie Spatiale"
de 1'Université de Munich.

. De la situation actucile de la station d'observation des satellites de

Wetbtzell.

L'observation photographique de localisatlon par satellites et ballons—

sondes et son utilisation en Gfodésie.

Rases et plan d'utilisation de donndes alpimétriques précises dans la

région de la baie de Hudson et en Mer du Nord.

.

SAT - PAQUET, P., DEVIS, C. - “reasons and Posaibilitiea for an extended use of the

194

Transit system'.
Obs. Royal de Delgique, S&rie GEoplhysique, n® 134, 8 p., 1979,

Observations of Earth rotation and polar motion ave now performed on a
routine basis by claasical astronomical methods and by the satellite Dop~
pler technique.

In the near future the laser is likely to realize its old objective of
determining ER and PH with an accuracy of a few millisecouds of arc through
ranging Lo Lageos. VLRI is still in development.

To permit investigation of possible systematic differences, all these tech-
niques should be used simultancously for a period whose length should not
be seb in advance.

The DPoppler method can still be improved and could be easily introduced at
many cbservateries im support of the Medoe campaign. We present here two
posaible methods of data condensation which, if implemented, would permit
much of the data amalysis to be done at the tracking stations and would
reduce to a very few the number of pavameters required by the central con-
puting agency.

AT
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~ PAQUET, P. - "Tie utilization of Time in Space Geodesy".
Obs. Royal de Belgique, Série Géophysique, 1% 133, 9 p., 1978.

For Space Geodesy requirements the needs of Time synchronization ate of
the order of one microsecond. With ground stations connected ta UIC by
classical methods (Loran, TV) the synchronization accuracy, internal at
the Tranet network using Transit sateltlites, can reach 10 microseconds.

L00 - KAMINEMA, K. — "A review of Geophysical studies of Autarctica'.

32

Proceedings of the lsi, Symposium on Antarctic Geosciences, 1978,
Hat. Inst. of Polar Research, Tokye, M&moir, n® 14, 8-17, Oct., 1979,

The feature of the Antarctic Continent beneath ice sheel has been clarified
by applying geophyaical meLhods siuce the interpaticnal Geophysical Year
which started in 1957. The crustal structure of the Antarctic Continent

was studied by means of gravity data analysis, explosion seismolopy and
surface wave dispersions. The seismicity in Antarctica was also studied
with the data which were obtained through the world wide seismological
netuork, especially at the seciswological stations in Antarctica., Twe active
voleanoes are located in Antarctica.

600 - SECAWA, J. - "Marine Grayimetry in velarion to the Antarctic region™,

32

Proceedings of the lst. Symposium on Antarctic Geosciences, 1978.
Nat. Inat. of Polar Research, Tokyo, HEmelr, n® 14, 57-69%, OQct,, 1979.

fecent techniques of marine gravimetry and gravinmeters available are re-
viewed and some requirements For gravity measurements in the Antarctie
region are mentioned in the first part. In the second part the gravity da-
ta g0 Far obtained in the Antarctic region including both surface ship and
satellite data arve shown, and gravity anomalies there are discussed.

509 - BURSA, M, — "rhe force function of thie Earth-Moon system",

31

Finuish Geod. Inskt,, n® 89, 27-33, 1979,

Yhe solution of many problems connected wich the dynamics of the Earth-Moon
system, especially on the basis of the laser ranging to the Moon, needs

the Force functlon in a developed form. For to be able to study dynamic ef-
focts for very long periods, the Force function should be derived with such
an accuracy that the integrstion for large time intervals be accurate
enough, especially as regards secular and long—periodical terma. This con—
cerns, e.g., tidal friction problem and the dynamic evolutlon of the Earch-
Moon system, the rotatiom of the Earth and the Moon, variations of the ele-
ments of Moon's orbit, precesaion, nutaktions, etc.

509 - DAHLE, E.O., BAKKELID, 5., DANIELSEN, J. - "Definition of ED 50 at sca in

31

509
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particular in the Horth Sea using the Transit Doppler system™.
Finnish Geed. Inst., n® 89, 34-47, 1979,

the paper points out :

. that wedian line sea boundaries, fishery and consession limits in the
Horth Sea are defined in terms of ED 50 coordinates.

. that the ED 50 initially is defined by physical marks on the ground of
the survounding land areas, and

. that in the light of present days’needs, constitutes an inhomogenaous
network.

Tiie paper further demonstrates how the ensueing problems can be overcome by
using the Transit satellite system :

. to define consisktent ED 50 unet for the total land and sea areas, aud
. for positioning of points ot sea in this system.

~ GARLAHD, €.P. ~ "Seventy years of Isostatic theories"”.
Finnish Ceod. last., n°® 89, 48-56, 1979,

- H?IKKTNEN, M. ~ "On the gravimetric inverse problem”.
Finnish Geod. Inst., n° 89, 63-70, 1979,
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509 - HYTONEM, it. - "Remeasurement of the Mata Das Virtudes Standard Baseline in
31 Portugal".
Finnish Geod. Inst., n® 89, 79-83, 1979.

The first measurement of the Mata das Virtudes Standard Baseline was made
in 1962. After this measurement an earthquake with magnitude 6 on the Rich-
ter scale occurred in the area close to Mata das Virtudes. It was later
verified by invar wires that the length of the Standard Baseline changed

to the extend that underground marker 240 was moved. 1t was for this rea-
son that the Instituto Geografico e Cadastral in Portugal asked the Fin-
nish Geodetie Institute to remeasure the Standard Baseline.

509 - KAKKURE, JF. ~ "On the vertical movements of levelling Bench Marks™.

31 Finuish Geod. Imst., n® 89, 84-87, 1979.
509 -~ KELSEY, J., ASUKEHAZI, V. - "Contribution of space tecliniques to National and
31 Continental geodetic networks”.

Finnish Geod. Inst., n® 89, B8~97, 1979.

Space techniques in Geodesy developed rvapidly after the launching of the
firsr artificial earth satellite im 1957. Until then, geodetic connections
between widely separated national and conticenktal networks had only been
possible by using either line crossing techmiques from high flying air-
craft (Ross, 1955) or balloon and flare triangulation (Kakkuri, 1973).
These systems suffered from a limitation of vange which was inherent in
the restricted height of the elevated beacon. The advent of the artificial
earth sstellite increased both the range and accuracy of these measure-—
ments and, for the first time, made it possible to wmake Inter—conktinental
conneclions to geodetic standards.

A general deacription of geodetic space techniques is given in § 2 of this
paper followed, in § 3, by a discussion of their possible contribution to
the strengthening of targe networks and the prowvision of a worldwide geo-
detic control aystem for counnecting individual national and continental

networks.
509 - LAURILA, S.H. - "An application of three dimensional laser peodesy".
31 Finnish Geod. Inst., n® 89, 104-111, 1979,

This coutribution reports a problem encountered in the ground-to-ground
laser survey and its solution by the application of three-dimensional la-
sor peodesy.

509 - LEVALLOIS, J.J. - “Construction d'un gfoide local par utilisation du gradient
31l de la pesanteur™.
Finnish Geod. Inst., n” 89, 112-117, 1979.

5009 - MARUSST, A. - "MNatural reference systems and tlieir reciprocals in Ceodesy™,
31 Finnish Geod. Inst., n® 89, 118-122, 1979.

Whenever a system of holonomic geometrical or physical eoordinates is in-
troduced in the metric three-dimemsional space, it is shown that in gene-
ral the coordinate lines are not the orthogonal trajectories of any triple
family of surfaces, and neither are the orthogonal trajectories of the
coordinate surfaces the intersections of paire of aurfaces belounging to a
triple family.

An application is made to the case of the geedetic space referred to ua-
tural coordinates.

509 - MELCHLOR, P. — "Eatth tides in the 1980's".
31 Finnish Geod, Inst., u® B89, 123-133, 1479,

509 - MOR1TZ, N. - "fhe geometry of least squares",
31 Finnish Geod. Inst., n® 89, 134-148, 1979.

The present orticle attempts to trace the development, during the last
30 years, of the geometrical interpretation of the two basic Gaussian mi-
nimum principles in least squared estimation : winimum norm and winimum

variauce. The developwents leada from least-squares adjustment to least-
squares collocation. lilbert spaces with kernel functions used in colloca—
tion shiow a close analogy to cthe tensor Formalism used by Tienstra in his
adjustment of correlated observations. Even the general least-squares col-
location model is seen to have a very simple geometrical interpretation in
terms of projection cuto subspaces.

509 - RINHER, K. — "Control survey a fundamental task of geodesy".

k1] Finnish Geod. Inst., n° 8%, 157-165, §979.
MP - DUCARME, B., KAARIAIREN, J. -~ "The Finnish tidal gravity registrations in
243 Fennescandia”.

Publ. of the Finnish Geod. Inst., n” 90, 43 p., 1980C.

The study of vidal parameters is of considerable interest in Fennoscandia
where postglacial land uplift offers a Fruitful field for peopliysicnl mea—
surements and research.

The values of tidal parameters are needed not only for investigating the
iuner structure of our planct but also for correcting precise geodetic
networks, easpecially for evaluation of systematic ervors in high precision
gravimetric measurements, There are four Ligh precision gravity profile
lines in Fennoscandia for determining the secular gravitational variations
due to land uplift plienomena, The ernstal behaviour due Lo the tidal Forces
mugt be taken into account to obtain correct results,

Two tidal gravimeters have been installed by the Finnish CGeodetic Institute
(FGI) at different places in Fennoscandia sivce 1964. In 1971 a Geodynamics
gravimeter was put at the disposition of FGI by the US NOAA,

The analysis of observations allows us to deduce a clear picture of the
tidal phenomena in Fenncscandia, very Iarge indirect effects are observed
all along the Atlantic coast and also in the Southern part of Sweden,

The precision of the measurements already performed is sufficient for prac-
tical applications as accurate tidal predictiona for absolute measurementsa
as well as for long Lerm variation in gravicy.

GN - PARM, T. - "High precision geodetic length measurements",
51 I.A.G., Symposium {June 19-22, 1978), Helsinki, Reports of the Finnish Gueod.
Inst., n® 80-1, 364 p., 1980.

ANO - ADIGHIJIE, C. - "Gravity fleld of Benue Trough, Nigeria".
84 from : HATURE, Vol. 282, 199-20%1, Mov., 1979,

The Benue Trough, located at the Gulf of Guinea re-entrant on tChe Wesk
African coast, is a unique Cretaceous rifr whose origin is related to the
opening of the South Atiantic and tihe continental separation of Africa from
South America. The trough extends northeastwards for ™ 700 ke from the Hi-
ger Delea to the Chad Basin and is Eilled with an gstimated 5,000 wm of Cre—
taceous sediments and voleaniec rocks. Studies on Lhe origin and tectonic
evolution of the Beuue Trough have been based sa far principally on surface
geclogical and geochemical evidence!-%, Gravity measurewents by Cratchley
and Jones® in the middle Benue area axe of limited significance because
they were aimed mainly at resolving the then controversy between the tep-
sional and compressional® hypotheses. Heow and more extenaive gravity data
presenced here indicate rifting in the upper and widdle scctions of the
trough whereas the complex Field over the lower section could be due to an
"unsuccessful” attempt to open inta an ocean during the iare Cretaceous.

IMA - POWELL, D.W. - "Gravicty and Magnetic anomalies in Horth Wales".
? from : 0.J.6.5., Vol. CKE PL. XIX, 375-292, March, 1955,

Bouguer anomalies in Nerth Wales have been calculated from a network of
gravity stations in which the standard deviation of a gravity diFfercnce is
about 0.2 mgl, Magnetic anomnlies have been surveyed in part of the area.
Rock deusities have bmen measured in the laborateory and in the ficld.

The depth to the Pre-Cimbrian geosyoclinal flvor in North Wales is theught
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to influence the gravity anomalies in some areas, bub may coutrol the ma-
gnetic anomalies more directly. The regional gravity gradients are due to
deeper density contrasts, possibly those involved in crustal warping.

At the head of the Vale of Cluyd, 2500 feet of Upper Carboniferous is in-
ferred ; farther south, 2000 feet of Trias. The posaibility of a Triaesic
basin under Cardigan Bay is discussed. Structures within the Flint Coal-

Field are reflected in the gravity anomalies.

« HMARANGUNIE, C.D. — “Gravimetric profile and crust thiekness along the coast
of the Skyring Sound in the Patagonian Fiorda".
from : Comunicaciopnes, n® 25, 1-11, March, 1979.

A gravity profile was measured along the coast of the Skyring Sound in the
patagonian flords, In it, the Bouguer anomaly increases from East to West,
towards the axis of the Andean Cordillera. This is interpreted as caused
by denser crustal rocks, as well as the absence of roots under the Cordil-
jera and a rise of the Moho. Tn a proposed model, Lhe contact between the
Awerican and Antarctic crustal plates from lat. 48° to 56° South, is a
left-handed shear zone, without subducticn and no roots under Lhe mountain
chain of the continental margin. The subduction causing the trench ceased
about 10 willion year age.

- GRAY, F., STACEY, A.P. - "Gravity and Magnetic Tnterpretation of Porcupine
Bapk and Porcupine Bight".
from : DELP-SEA Research, Vol. |7, 467-473, 1970.

This marine gravity and magnetic survey made in 1966 was designed to study
the structural relatiouslip between Procupine Bank, Procupine Bight and the
continental shelf west of Ireland. The gravity results show that the con~
tinental margin which forms the western edge of Porcupine Bank ls isostatic
equilibrium in accordance with Alry's hypothesis. Porcupine Bight, however,
is characterised by a large positive Free-Alr anomaly which is though to

be caused by high density material within the crust, or by a relatively
thin crust. The magnetic results show large smplitude, long wavelength ano=
malies over the Porcupine Abyssal Plain, high frequency anomalies aver the
northern end of Porcupine Bank and a large negative anomaly over Porcupine
Bight. -

The pussibility of lareral wovement of Porcupine Bank relative to the main
continent is discussed with reference to observed geological and geophysi—
cal features in westers Ireland.

SAT - VHILLIPS, R.J., SJOGREN, W.L., ADBOTT, E.A., ZESK, 8.H. - *Simulation gravity
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Modeling to spacecralt-tracking data : analysis and application™.
from : J.C.R., Vol. 83, n® Bil, 5455-5464, Nov., 1978.

It is proposed that line-of-asight gravity measurements derived from space~
craft tracking data can be used for guantitative subsurface dengity mode-
ling by suitable orbit simulation procedures. Such an approach avoids ecom-
plex dynamic reductions and is analogous to Lhe modeling of conventional
surface gravity data. This procedure utilizes the veclor colculations of a
given gravity model in a simplified trajectory integration program that
simulates the line—of-sight gravity. Solutions from an orbit simulation
inversion and a dynamic inversion on Doppler observables compare wall
(within 1% in mass and size), and the error sources in the simulacion ap-—
proximation ave shown to be quite small. An application of this technique
is made to lunar crater gravity anomalies by simularing the comp lete Bou-
guer correction to several large young lunar craters. It is shown that the
craters all have negative Bouguer anomalies,

~ HIPKIN, R.G. - "A Hicrogravimerrie nerwork for secular gravity studies in

Seot land”.
from : Geophys. J. IL. Astr. Soc., n® 52, 383-396, 1976.

fTests with Lthe LaCoste and Rowberg gravicy meter G-273 show that random
reading errors generate a standard daviation of lesa than 0,02 gu (2 pgall
under typical microselswic conditions. Reprodueible, systematic errors are
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comnonly an order of magnitude larger, due mainly to residual tidal effects
and drift induced by clamping. The latter, possibly related to thermal gra-
dients in the oven, can be eliminated by observing a long~enough section of
the drift curve ot each field station so that equilibrium is reached there.
A measurement of the gravity dilference between the HGRN (73) sites at
Edinburgh and Linlithgow, giving 5.565° 1 0.01R (se) gu, s described as
an example of the methed.

A loop of eight gravity statione associated with Ordnance Survey Fundamen—
tal Bench Marks, ecast-west between Dunbar and Bowling {Dumbattons) and
northwards to Crubenmore (Inverness) is being measured as the basis of a
secular gravity study by a calibrated small-difference method. The usea of
such a network are discussed.

- FEATHERSTONE, P.S., BOTT, W.P., PEACOCK, J.H. — "Structure of the coutinental
margin of South-Eastern Greenland".
from : Geophys. J. R. Astr. Soc., n® 48, 15-27, 1977.

The paper describes the interpretation of geophysical observations across
the South-eastern Greenlamnd continental margin between 58° and 65° N,
Gravity profiles indicate that the main change in crustal thickness associa-
ted with the margin occurs landward of the scarp north of 63° but corres-
ponds more nearly to the scarp further south.

- BLUNDELL, D.J. - "A gravity survey across the Gardar Igneous Province SW
Greenland".
from : JL. Geol. Soc. Lond., Vol. 135, 545-554, 1978.

The Gardar Igneous Province is believed to invelve the remains of Protero—
zole rifting which evolved through repeated phases of activity around 1300
Ma, 1250 Ma and 1170 Ma ago. A gravity sucrvey across part of the province
has established the presence of a gravity "high" of some 300 g u amplitude
whiclh is 30 km wide and elongated ENE-WSW, centred on Tunugdliarfik and
axially along one of the main zones of Gardar intrugives. This gravity ano-
maly is similar to thiat of other ancient rift systems and appears to be a
residual of the axial anomaly to be found in modern active rifts. It is in-
terpreted in terms of a basic mass underlying a late Gardar rift, some 50
RT long and 25 km wide, intruding the crust. Evidence suggests the Gardar
rifting cannot be explained in terms of a major erustal separation as am
extension of the mid-continental rift and Keweenawan systems of Horth Ameri-
ca. It 1s more consistent with esrustal stretching of no more than 10 km and
possibly diaplric mechanisms.

The coa§ta1 gravity gradient appears to be due to & change in crustal thick-
ness coincident with the coastline, some 25 km beyond the present ice cap
1imit. Although Greenland may be in overall isostatic balance, it secms

that the coastal zone remains overcompensated.

=~ McKENZIE, D., BOWIN, C. ~ "“The relationship between bathymetry and gravity in
the Atlantic Dcean”.
from : J.G.R., Vol. 81, N° 11, 1903~1915, April, 1976.

The free air gravity anomaly and depth are sampled at 2-km intervals along
two 1o?g, reasonably strajght ship tracks across the Atlantic Ocean. The
resulting series are then processed as if they were time series, and fil-
ters are obtained to predict the gravity observations from the bathymetry.
Hore than half the enecrgy in the gravity field can be predicted by this
weans, and that which cannot emphasizes unusual structures beneath the sea
floor. More information can be obtaiued by comparing the gravity and the
hathym?try after both series have been Fourier-transfurmed. Isostatic com-
pensation Leging when the wavelength exceeds about (00 km and increases
with increasing wavelength. The results are cowpaved with predictions from
various aimple models and agree best with a model in which the topography
r?sults from variations of crustal thickmess and the plate thickness is
little greater than ) ki when the conpeansation occurs. These observalions
can be undevstood if the topography results Erom large-scale intrusions in-
to the lower crust within tene of kilometers of the spreading center. Though
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guch a model for a slowly spreading ridge differs From most of those which
liave been previously put forward and must be regarded with skepticism until
it is supported by evidence from other sources, it appears to be compatible
with the limited iunformation now available.

- SHAPIRO, T.IL., COUNSELMAN, €.C., HERRING, T.A. - "Analysis of Laser Ranging

and VLB1 Observations Eor Geodetic Purposes".
Air Force Geophys. Lab., AFCL-TR-79-0196, Fiunal Report, 16 p., Aug., 1979.

From three VLBL experiments carried out in 1977 and 1978, the distauces
between the antenna at Onsala (Sweden) and radio telescopss at Haystack
(tlassachusetts), Green Bank (West Virginia)} and Qwens Valley (California)
have been determived with formal standard ervors as small as a few centi-
meters and repeatability geuerally within the 99% confidence interval of
the root—sum-squares of these standard errors. Overall it appears that
subdeeineter precision has been achieved in these estimates of baseline
lengths.,

- MORITZ, H. - "“Recent developments in the Geodetic boundary-value problem”.

Air Yorce Geoplys. Lab., AFGL-TR-78-0002, 124 p., Dec., i977.

The report reviews progress in the mathematical farmulation and treatmeut
of the geodetic boundary-value problem, in particular, the existence and
uniqueness theorews of L. lSrmander and the gravity space approach due to
F. Sanso. The method of Normander uses a very advanced inverse function
theorem of nmonlinear functional analysis. Sanso lias transformed Molaodensky'
s free boundary-value problem into a fixed boundary-value problem in "gra-
vity space", thereby essentially reducing the wathematical complexity. As
a linear approximation, the gravity space approach gives identical superior
for treating questious of existence and uniqueness of the solution, al-
though it is restricted to the pure gravitacional case without centrifugal
forca.

- WOTILA, U.A., RAPP, R.H. ~ "Studies of the Earth's gravity for geodetic pur-

pUSES“ .
Ohio State Univ., n® 279, 29 p., Dec., 1978.

This report summarizes the work carried out from I July 1975 to Septenber
1978 on an AFGL project directed towards the study of the Earth's gravitcy
field. Each report is described and pub in context with the total research
effort. The main areas described in the report velate to the theory and
application of least aquares collocation j the theory and development of
covariance functions ; the theory and results from using airborne gradio-
wetry ; and the use of satellite to satellite tracking data for the reco-
very of anomalies on the surface of the earth.

- KAHH, W.D., SIRY, J.W,, BROWN, R.D., WELLS, W.T. - "Ocean gravity and geoid

determination’.
G.8.F.C., X-921-77-259, 20 p., Oct., 1977.

Gravity anomalies liave been recovered in the North Atlantic and the Indian
Ocean regions. Cowparisons of 63 2° x 2° mean free air gravity anomalies
recovered in the Novth Atlantic area and 24 5° x 5° mean free air gravity
anomalies In the Indian Ocean area with surface gravimetric measurements
have shown agreement to * 8 mgals for both solutions. Cecids derived fram
the altimerer solutions are consistent with altimetric sea surface height
data to withia ehe precision of the data, about & 2 weters.

~ POETZSCHKE, H. - “Motorized levelling at the nationmal geodetlc survey".

N.O.A.A., NOS NGS 26, i7 p., Oct., 1980.

Since the early 1900's, various forms of woterized levelling medes have
been attempted to speed up levelling operations. Because levelling has to
“be performed in the highly turbulent and Fast changlng layers of air near
the ground, faster progress in levelling is a desirvable goal, This will
help to minimize the effects of refraction. Alse, in motorized levelling

leavier equipwent can be used than in conventional levelling and, therefore
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greater stability is induced in the setup of instrument and rods. A short
review of the existing systems of motorized levelliung is giveu, and the
operational system of the Notional Geodotic Survey is described. The re-
sults show the improvemenis achieved with the NGS system.

~ DRACUP, J.F. = "Horizontal control™.

N.0.A.A., HOS 88 NG5 19, 32 p,, Juue, 1980.

The herizontal geodetic contiol network of the United States consists of
about 240,000 stations of Fivrst -, second —, and third-order accuracies.
This vaal network has been in a continuing state of development since 1832.
Originally, progress was very slow, but as new, improved instrumentation
developed, vast strides ocewrred. Today, surveys can be made to accuracies
that were impractical only a few decades ago. This improvement is attribu-
ted to advances in electronics and to the utilization of sstellites and
quasars. The publication and maintenance of up~to-date data are & tremen-—
dous task, which has been made managesble by automation. When tha new ad-
justment of the North American Datum is completed im the mid-eighties, the
adjusted data will represent the optimum vesults abtainable.

"Six-Month Catalogue of Data on Oceanography (ahip program), received during
the period 1 July-31 December 1979“,
USSR World Data Center Bl, Part IX, 155 p., Jan., 1980.

"Catalogue of Meteorology and Huclear Radiarion Data For rhe period July 1-
December 31, (979",
USSR World Data Center Bl, 22 p,, Jan., 1980,

"Catalogue of Publications received by WAC BI botween January and Deceuber
1979 - General Periodicals",
USSR Horld Data Center BI, Isoue 42, 24 p., Jan., 1980.

“"Catalogue of Publications received by WDC Bl between July and Decembor 1979
- Meteorclogy and Nuclear Radiation".
USSR World Data Center Bl, Issue 42, 16 p., Jan., 1980.

"Catalogue of Publicacions received by HDC Bl between July and Pecember 1979
- Glaciology/Oceasnography/lydrology".
USSR World Data Center Bl, lssue 42, 23 p., Jan., 1980,

- "Catalegue of Data on Longitudes and Latictudes For the period January J-

December 31, 1979%,
USSR HWorld Data Center B, 7 P« Jan,, 1980.

"Six-mo?th Catalogue of Data on {ceanography (ebip prograuws) received during
the period 1 July-3! Decemher, 197G".
USSR Horld Data Center B1, Part I, 68 p.. Jau., 1980,

BRETT, C.P. - "Cruise report on project B0/02 - 4 Geophysical survey in the
Bastern English Channel",
[.G.8., n® 104, 15 p., Dec., 1980.

9RETT, C.P. - MCruise report on project 80703 -~ 4 fegional geophysical survey
in the Horthern North Sea”.
1.G.5., a° 105, 24 p., Dec., 1980,

BRETT, C.P. - "Cruise report on project BO/i1 - 4 gravity and magnetic aurvey
in the Rorthern Horth Sea®,
I.G.§8., n® 106, 9 p., Dec., 1980.

BRETT, C.P. - "Crulse report em project BO/01 — A regional geophysical survey
in the Southern North Sea".
L.G.5., n® 103, 24 p., Occ., 1980.
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RIP - EWANS, R.B., SdELTDH, AM. = “he establishment of a gravity base stations shape function is searched describing a phenomenon course on the basis of

104 in Seeb International Airport Muscar Owan comnected to the Internacional Gra- measurements taken at given points. To obtain reliable information there is
vity Standardbzation Net 1971%. anxiety to construct the beats shape function that is such a Eunction ap—
1.¢.8., n® 58, 11 p., June, 1978. proximating as precisely as possible a studied phenomenon. Polynomials are

very popular awong shape functions widely used because of facility of cal-

- . e o
In February 1978 IGS LaCeste and Romberg Gravity Meter n® G97 was taken by culation operations on them.

one of the writers (RBE) Lo Oman where the ather writer (AHWS) was making a

gravity survey for tlie Open University. International gravity observations in the present paper a general outline is presented of interpolation methods
in UK, Iran, Oman and India during January, February and March 1978 are used mostly in geodetical structing of a interpolation polynomial is presen-
given in Figs | and 2 (the gravity survey in Oman will be the subject of a ted with advantages vesulting from the use of Czebyszev pelynomials. The way
separale report). Of particular importance wos the occupation of IGSH 71 has been given of selection of observational nodes for interpelation in the
stations in Teddington, Tehran and Bombay. This allowed a gstation to be Logrange sense that interpolation ervers might be least.
established at Seeb Internatiomal Airpert, Muscat, Omon which was accura-
tely connected to the nearest IGSN 71 stations with a meter calibrated over 524 -~ PANASIUK, 1. - "On some arrangement of subsets of cartographic projectious”,
the range of gravity observed in (wan. The derivation of the gravity value 97 Ceod. I Kart. Polska Akad. Hauk., Tom XXVIIT, Zeszyt 4, 254-271, 1979.
at Sesb is Lhe sabject of this report. As far as the writers are aware Seeb . . -
is the only graviby stakion in Eastern Arabia comnocted to IGSH 71 and it z:rz:erzgg?incrg?gzzistg :zzzfg;nlstgrirente? to irrﬁgge trfdltlo?ally used
should be used as a base for gravity surveys in Oman and neighbouring areas. ticulgra". prol B he principle "from the whole to par-
GRA - RAPP, R.U. - "Comparison of potential coelficient determinations with 5% and In a classificatory plumb depending on a shape of a wap graticule it has
8 1° anomalies". been provyed that, at some additional assumptions, there is the poasibilicy
Air Force Geoplys. Lab., Hanscom, AFGL-TR-80-016, Scientific Rep. n® 5, i1 p. of permanent Eransition from the set of pseudo-conical projections to the
April, 1980. set of pseudo-cylindrical projections and the set of pseudo-aziwuthal pro-
0.5.U0., n® 300, i1 p., April, 1980. jections,
Potential coefficients can be derived from mean gravity anomalies, satelli- The whole arrangement has been performed usinpg homogeneous means ; analyti-
te data analysis, or a combination of both data types. In using gravity cal only.
data, a choice of the size of the mean anomaly block to use must be made.
Usually this has been 5° equal area blocks as opposed to smaller size blocks 524 - GDOWSKI, B. - "On some class of generalized azimuthal projections”.
guch as 1° x 1°, Tests are degcribed in this paper that have been made a7 Geod. I Kart. Polska Akad. Hauk., Tom XXVITI, Zeszyt 4, 246-253, 1979.
using 1° x 1° anomalies and 5 anomalics that are consistent with the 1° . . X . .
data. Porential coefficients have been determined with just the anomaly da- i: ;heoirszizt pagerlclngs T1d°§,5e33r311ZEd azimuthal projections of surfa~
ta, and the snowaly data combination with the GEM 9 potentizl coefficients. ! aee by has been delined.
In the combination solution the average perceniage difference between the Then in projection group T) projectiens Ap and A, have been determined best
solutions usiung the two anomaly aizes was 29%. The root mean square undu- according to the Aira criterium. Finally projectlon A) has been used in the
tation difference was * 1.1 m and the root mean sguare anomaly difference case of a rotation ellipsoid and sphere.

was t 3.8 mgals. These differences are caused by the perturbacion of the

tow frequency information by the high frequency information in the mean 524 -~ SUIATEK, K. - "Use of short arc adjustment in the dyonamic~geowetriecal method
anomaly blocks. These differences suggest that for the highesl accuracy, 97 for determination of mutual positions of ebservational stations from laser
even if coefficients just to degree 36 are sought, 1° x 1° anomaly Llocks observations of artificial Earth satellites".
should be used. Geod. I Rart. Polska Akad. Kauk., Tom XXVIII, Zeszyt 4, 233-245, 1979,
We have also examined an approximate technigue for the combination solution The method of distance measurements by use of lasers is one of most precise
using 1° x 1° data that requires a significantly less amount of computer observational methods now. The task of satellite geodesy is use of high ac-
time than the rigerous solution. In comparimg two 180 x 180 fields from a curacy of laser observations in, for example, determination of distances bet-
rigorous and approximate adjustment we found an average percentage differen— ween ground observational statlons.
i;nzz gi : ;gﬁ?ﬁlund”1a°1°" difference of 0.8 m ; and a RMS anomaly diffe Dynamic methods do not allow to use precise laser measurements because of
unacquaintance with a detalled mathematical-physical model of disturbances.
524 = BALUT, A., CZAJA, J., EOKRZYWA, A. - "pitting of coordinates of points of Ewo In geometrical methods solutions ave limited by the so-called unsafe places
97 nets adjusted independently by means of transformation with regard to depen— as well as by necessity of synchronic observations from many stations (at
dent ohservationa”. least four). Because of these reasons a new geowmetrical-dynamie method has
from : Geod. I Kart. Polska akad. Hank., Tom. XAVIIL, Zeszyt 4, 281-298, 1979. b?en elabor?ted enabling to fix a mutual position of twe or three observa—
Tn the paper the conception and algorithm are presented of computation of t;gﬂ:isiE?z;:nzéeI:szgebzzggizmdfn:ntlon d;st?nces betueen satellite ?bser_
cransformation paraneters with taking feto consideration complete variance- This method all " tealat istances o tained from laser observations.
covarianne matrices of readjustment points. ous to caleulate distances (of the order of 1000 - 3000 km)
. i between observational stationa with a relative error equal to % 1,0.10-7.
The paper includes also technology of conrdinate transforpations taking
{nto accaunt dependent ebservations, basing on a parameter of a peneralized 24 - B”JAEIE”ICZ: A., PREUSS, R., KURCZYHSKI, Z, - "The geomectry of rhe scamning Ima-
net power suggested im (1). 98 gery .
Geod. T Kart. Polaka Akad. Hauk., Tow XXIX, Zeszyt 2, 111-122, 1980,
594 - GORCZYCA, J. = "Optimalizatien in interpolation problems™. . . . X
97 from : Ceod. T cavt. Polska Akad. Nauk., Tom XXVITT, Zeszyt 4, 272-280, 1979. i,ui Ll'elcar]t?gmph"c problems the geometry of the scanning iwagery must be
wown. In this paper, the results of the practical experiments concernad the
In many engineering problems it is the need for estimation of sowe plene— determination of the discrepancies of the scanning imagery are preseuted.

mena basing on observations. Such measurmeenis can be taken on a finite
punher of points because of practical reasons. In such cases the so-called
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524 - LISIEWICZ, S. - "Integral number optimalization in determination of arrange- HUM -~ BOCK, Y. — "A VLBI variance-covariance analyeis interactive computer program®.
o8 ment of geodetic observations”. 46 0.5.0., n® 298, 193 p., May, 1930,

Geod. T Rart. Polska Akad. Nauk., Yam XXIX, Zeszyt 2, 105-110, 1960. An interackive computer program {in FORTRAN) for the variance—covariance

analysis of VLBI experiments is presented for use in experiment plasning,
simulation studies and optimal design problems. The interactive mode is
especially suited to these types of analyses providing ease of operation as
well ag savings in time and cost. The geodetic pavameters include baseline
vector parametera and variations in pelar motion and earth rotation.

A way of determination of the optimal arrangement of geodetic observatiomns
is presented in the paper. It fulfuls the condition that the network weets
the assumed requivements of accuracy, a number of observations being mini-
mal. The knowledge of line sight of & given network is the basis for the
arrangement of cbservations. Azimuth, linear and angular observations were
provided. The proposed way is presented by a numerical example of BRZEMALE
net. For the presented way 2 programme was prepared for a computer in ICL
1300 system in Fortran calied OPOl allowing to dlstribute geodetic observa-
tions in a net of any hape and size to 120 points.

A discussion of the theory on which the program is based provides an over-

view of the VLBI process emphasizing the areas of interest to geodesy. Spe-~
cial emphasis is placed on the problem of determining correlations between

simultaneous observations from a network of stations. A model suitable for

covariance analyses is presented. Suggestions towards developing optimal

- 1R PR . . . _
524 LEHARE, A.S. Algorithas of conversion of hiperbolic cooxdinates into geo observation schedules are included.

98 graphical - Theory of errors".

Geod. 1 Kart. Polska Akad. Nauk., Tom XXIX, Zeszyt 2, 81-104, 1980. STA -~ COMEN, §.C., — "Relationshlps among the slopes of iiunes derived from various

In the paper dependences for errors of algorithms of couversion of hiper— 54 data analysis techniques and the associated correlation coefflcient”.
bolic coordinates into geographical are derived. It was proved that a non- HASA Tech, Mem., n° 80733, 3 p., July, 1980.

iterative algorithm was burdened with its errors resulting from simplifi-
cations necessary for its derivation ; an iterative algorithm has no such
errors. A method of analysis of additional errors is also presented. It
enables to adjust the accuracy of geodetic dependences to the required ac~
curacy of conversion and to the accuracy of a mavigational system.

There are several technlques for fitting a straight 1ine to a collection of
data polnts. In the expression Y = a + bX the parameters of interest are
the intercept, a, and slope, b. Herein these parameters are subscripted by
y if they are derived by minimizing the variance in ¥, by x if the variauce
in X is minimized, and by xy if a reduced major axis analysis is used (see
text}. The correlation ceefficient is designated by r. This paper notes
that the slopes and correlation coefficients are related through r2 = byl
b;!c - (by/bxy)z. The corresponding standard deviations and correlation coef-
ficient are related by 2 = Sbylsbx = thylsbx'

524 -~ ZABEK, Z. — "Reduction of doppler satellite observations on the ellipsoid of
98 reference of a ground geodekic network.
Geod. T Kart, Polska Akad. Nauk., Tom XXIX, Zeszyt 2, Bi-89, 1980,

During adjustment of a ground geodetic network on the reference ellipsoid
with the use of doppler satellite observations there is a problem of trans- GEO - COHMEN, S.0. - "Regional analysis of eartlwuoke cccurence and seismic energy
formation of sacellite elements on the reference ellipsoid. 1 release".

o
The problem is cousidered in two systems of projection of points of the NASA Tech. Mem., n® 81994, 12 p., Aug., 1980,

Earth's surface on the reference ellipsoid :

in the system of orthogonal projection on ellipseid and
in the classical system of projection through the geoid.

Transformation of differences of rectangular coordinates (ax,Ay,Az) deter-
mined from doppler observationa with the translocation method into diffe-~
rences of ellipscid coordinates (AB',AL',AH') in relation te the reference
ellipsoid, was taken into account. The accuracy of orientation of the re-~
ference ellipsoid in the NNSS system required in this process, was analy-
zed. This orientation should ensure, for an initial transformation section,
the knowledge of B' and L' coordinates on the reference ellipsoid with ac-
curacy 1", and ellipsoid height R' with accuracy alightly better than I m.
In the system of classical geodesy, astronomical coordinates ¢ and A are
required to reduce satellite points on the geoid. Their accuracy is depen-
dent on the height of a point ; the sccuracy slightly less than " is auf-
ficient in most cases. Methods of veceiving data necessary For thesa redue-
tions are disecussed.

This paper reports on a study of the historie remporal variations im earth-
quake occurence and seismic energy velease on a regional basis throughout
the world. The regionalization scheme employed divides the world into large
areas based either on seismic and tectonie considerations (Flinn-Engdahl
Scheme) or geographic (longitude and latitude) criteria. The data get is
the worldwide earthquake catalog of the Wational Geophysical Solar-Terras-
trial Data Center. The analysis reveals : (1) that an apparent relation-
shlp exists between the maximum energy released in a Llimited time within a
seiamic reglon and the average or background energy per year averaged over
a long time period ; (2) that in terms of average or peak energy release,
the most seismic regions of the world during the 50-81 year period ending
in 1977 were Japanese, Andean South American, and the Alaska—Aleutian Are
regions ; (3) that the year-to-year Fluctuations in regional seismic ener-
gy release are greater, by orders of magnitude, than the corresponding va-
riationy in the world-wide seismic energy release ; and (4) that the "b"
values of seismic regions range from 0.7 to 1.4 where earthquake magnitude
1s in the range 6.0 to 7.5.

...gﬁ...

524 - HALMOS, F. - "Up-to-date technology for rigidation and densification of geo- ALT - KATSAMBALOS, K.E. - "Comparison of some undulation prediction techniques from
98 detic networks'. 2 altineter data".
Geod. I Kart. Polska Akad. Mauk., Tom XXIX, Zeszyt 2, 69-81, 980, 0.5.4., n® 303, 28 p., July, 1980,

The systematical errors are unavoidable in geodetic networks, so it is ad-
viseable to combine different kind of measuring metlods in networks. For
the analysis of accuracy of geodetic networks new equations are given,
which are valid in the network as well as at its edge. The cowbination of
terrestrial geodetie networks with doppler satellire observations is brief-
ly described. For the determination of orieuntation errors and for the mea-—
surement of contrel directions the high acecuracy gyrotheodolites are recon-
mended,

For the evaluation of the inmer and outer accuracy of the networks a simuil~
taneous calculation method is given,

Adjusted Geos-3 altimeter data are used to predict and compare geold undu-
lations derived from twe colloestion models, the Bjerhammar’s estimator,
and Hardy's multiquadric formula. A number of tests are made in the Kergue—
len Islands area, aud in the Fuerto Rico trench area. The results ave com-
pared in terms of the covariance function being used, the grid spacing, and
the number of data points used in the prediction of a geoid undulation at

a grid intevsection. The correlation between the geoid undulations snd the
bathymetry in the Kerpuelen Tsland area - as reported by Balmino et al.
{1979) - iz found in our predicted geoid maps too. At the 40 cm level, there
is no difference between the use of a collocation technique, rather than
the simple Bjerhiammar’s estimator, Furthermore, the results from the



Bjerhammar's estimator agree with collocation better than the results from
fardy's Multiquadric formula.

RED - FORSBERG, R., TSCHERNING, C.C. - "lhe use of height data in gravity field ap-
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proximation by collocation®.
Preprint. 22 p. .

the guality of a gravity field approsximation depends on the amount of avai-
lable data and on the vaviation of the pravity field. When topographic
height data are available, e.g. in the Form of a digital terrain model, ic
is possible to smooth the gravity field on a local scale by removing the
gravitational effects caleulated from models of the topographic masses. In
this way significant improvements of the prediction results are cbtained

in mountaineaus areas.

In the paper we deseribe methads for the caleulation of such gravitational
terrain effects, applicable in collocation approximation of the gravity
field. The terrain effects on gravity field quantities such as gravity ano-
malies, deflections of the vertical and geoid undulations are calculated
using a system of vectangular prisms, representing either a quasi-tradi-
tional model of the topography and the lsostatic compensation or a residual
terrain model (RTM), where only the deviation of the topography from a mean
elevation surface is considered.

To test the terrain reduction methods, nwserlcal prediction experiments
have been conducted in the mountaineous White Sands area, New Mexico. From
gravity anomalies spaced appr. 6' apart, other known gravity anomalies and
deflections of the vertical were predicted using collocatien. When using
terrain effects caleculated on the basis of 0.5' x 0.5' polnt heights, the
r.m.s. errors decreased by a factor of nearly three to 1" for the deflec-
tions and 3-4 wgal for the gravity anomalies, gquite insensitive to the
actual type of terrain reduction used. The feasibility of using topographic
reductions in collocation is thus effectively demonstrated.

CER - FORSBERG, K., MADSEN, F. - "Geoid prediction jn northern greenland using col~
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location and digital terrain wodela".
Preprint (to be presented at the Symposium "Space Geodesy and its Application”
Cannes, Hovember, 980}, 10 p..

The Danish Geodetiec Institute is currently undertaking o major mapping
project, covering nortiters Greenland from 78°N on the west coast to 76°H
on the coast. As primary geodetic control the doppler satellite techaique
is used, supplemented by classical geodetic methods and gravity measure-
ments.

The geoid of the prea is predicted by the method of stepwise collocatlon,
using potential coefflcients, gravity anomalies and doppler—derived geold
undulations. Due to the sparse gravity Information available and the woun-
tainous terrain, coarse digital terrain models are utilized in the predic-
tion process in order to eliminate the gravitational influence of the topo-
graphy. Geoid predictions based on gravity and topographic information have
shown general r.m.s. errvors below 1 m when a suitable empirical datum shift
is introduced.

The peneral project and the geoid prediction methods are described, with
special enphasis on the use of digital terrain models in collocation. Hu-
merical results based on a comparison of the gravimetric geoid with dop-
pler—-derived geoid undulations are piven including investigations on the
stgnificance of the use of topographic information.

TP - TSCHERNING, C.C., SUNKEL, H. - “A method for the construction of spheroidal

3

mass distributions consistent with the harmonic part of the Earth's gravity
potential'.

Presented 4'th Tnternational Symposium "Ceodesy and Physics of the Earth",
Karl-Marx-Scadt, DDR, 12-17, 1980,

Presented JLG = 44cth Meeting — October 20-21, [980.

Approxinations te the harmomic part of the gravity potential of the Earth

may Le expressed as a series in external apheroidal harmounies.

Models for the mass distribution (p) of a spheroidal approximation to the
Earth may be expressed as a series in internal spliercoidal harwonics, cou-
tingently multiplied by a function Fu, B, A).

It shown, that for suitable choice of F(u, B, L)}, simple relations between
the coefficients agy and Ay, can be established. This permits the construc-
tion of spheroidal wass distribution models consistent with the known low-
degree harmonic expansions of the Barths gravity poteuntial.

in order to comstruct geophysically realistic wass distributions a genera-
lisation of a procedure due to Moritz has been used. First the coefficients
Aam of a spheroidal harmonle expansion of the potential of a geophysically
rerlistic (discontinuous) spproximation py to the mass distribution of the
Earth are computed. A mase distribution p) is then computed based on the
residual coefFicieats Aém = AL Agm , using a function F(u, B, A) which
gives a simple relation between the coefficients Akn and the coefficients
aky of p1. The harmonic part of the potential of the density distribution
p = pp + py will then be equal to V.

Results of a numerical example showing the density variations within the
Earth implied by a set of potential coefficients (GEM 108) are giveu,

BIH - ANFILOFF, W., TERRON, 0. — “Bibliography of gravimetry in Australia".
B.M.R., Report 218, BMR MF 106, 69 p., 1980.

This bibliography contains references covering the full range of activities
assoclated with gravity work in Australia. Tt includes veferences to field
surveys, data reduction methods, map production, geological interpretation,
and geodetic work.

- BRADILEK, L. - “Functional models for trigonometric levelling and three-dimen—
aional triangulation",
Mitt, Inst. Theor. Geod. Univ. Donn, n® 61, 33 p., 19BO.

The preseanted method of the three—dimensional triangulation is aimed in the
first place at effective applications. Observation equations for measured
distances, horizontal and verticat angles, deflections of the vertical and
spivit levelling are deduced in a ellipsoidal coordinate system without any
transformation of measured values. The erroneous influence of refraction is
solved by expanding of the functional model and determiningfeliminating
refraction by the adjustment. The precise slope distances, as much inclined
2s possible, and statistical tests of measured vertical angles play an
important role for overceming refraction.

The above procedure has been alao adapted for the modernization of old two-
dimensional networks, the planc coordinates of the lakter being taken for
the approximate coordinates of the three-dimensional adjustment. The results
of the adjustment are the corrections to the old plane coordinates.

The observation equations for Faclal angles were deduced in a cartesian
coordinake system.

The three-dimensional procedures are desipuned for the evaluation of networks
with larger inclinations of the liunea of sight. For smaller inclinations

(< 5%), the separate and more expedient adjustments of |) horizontal coor-
dinates, and 2} trigonometrical elevations give the results of equivalent
aceuracy.
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- RUMMEL, R. — "Geoid heights, geoid height differences and mean gravity anoma-
lics from lew-low satellite to satellite tracking - an error analysia".
Air Force Geophys. Lab., Hanscom, AFGL-TR-80-0294, Scientific Rep. a® 6, &4 p,
June, 1980.

Ihe mathematical model for a simultancous estimation of improved orbital
parameters and an approximation of the earth's gravity field from range
rate observations in an 88T "low-low" experiment is described. In a some-
what simplified wodel an ervor analysis for the estimation of geoid heights,
geoid height differences 1° x 1° mesn gravity anomalies is performed em-
ploying the least squares collocation method. Investigated ies the dependen-—
ce of the estimated parameters upon the measurement precision, the apatial
configuration of the two satellites, the intersatellite diatance, and the
experiment altitude. Tn an optimal situation - assuming a range rate pre-
cigion of # 10~ %ms=!, an intersatellite distance of 250 km, and an experi-
ment altitude of 200 km - the estimated a poskteriorl std. dev. are £ 0.9 m
for point geoid leights, * 0.7 m for a geoid lieight differences (point se-
paration 150 km), and * 6 to 7 mgal for 1° x 1° mean gravity anomalies.
These numbers compare very well with the results obtained from Geos 3 al-
tlmetry for the seasurface topography. Unmodelled short-wavelength uncer-
tainties, in the orbit have thereby te be controlled down to | em in ra-
dial direction, whereas the requirements for the control of long-wavelength
error effects are moderate.

- TORGE, W., KANNGIESER, E. - "Periodic calibration errors of LaCoste —Romberg
model g and d gravity metera".
Presented to the XVII Gul. Assembly of IUGG, Canberra, Australia 2-15 Dee.,
1979,
Verdff D. DGK, Reibe B, Heft n” 252, 81-94, 1980,

Periodic calibration terms of LaCoste-Romberg model G gravity meters may
reach amplitudes of more than 20 pgal., Their determination and a subsquent
correction of the gravimeter reading is necassary, if a reproducable ac-
curacy of 10 ygal in gravity differences is desired.

At the Institut Fiir Theoretische Geodisie, Universitdt Hannover, different
calibration lines have been used for the detection of periodic calibration
terms. A 20 mgal-vertical calibration line .2 mgal resp. | mgal subdivi-
sion) and a 200 mgal~horizontal calibration line (i0 mgal subdivision) were
establisbed, with an accuracy of * 1 pgal and # 3 pgal resp., using several
LCR gravity meters. The absolute gravity stations in the Federal Republic
of Germany and in northern Europe were used For the iavestipation of linear
and long-periodic (600 resp. 1200 mgal) calibration termws. Significant
terms have been found mainly for the periods 1, 7.9, 35 and 71 mgal, with
amplitudes between 3 and 20 pgal. Linear calibration factors were determi-
ned with an accuracy of £ 2 to 3 x 107%, and long-periodic terms are clear-
ly indicated. Hhile for one reset position, LCR model D gravimeters show
periodic terms with rather small (few jgal) amplitudes, significant varia-
tions of nearly | x 107% have been found for the linear calibration fac-
tor, at different reset positions. If the detected perlodic terms are in-
troduced, systematic deviations between different instrumeats disappear
almost completely.

- WEBER, G., WENZEL, W.G. = “Comparison of eos 3 altimelry with a recent gra-
vimetric geold in the North Sea”,
inst. Theor. Geod. Univ. Hannover, 10 p.

A gravimetric geoid of the North Sea region has been computed using STOKES
integral formula by a combination of GEM 10B (Lerch et al., 1978) spherical
harmonies and mean free air gravity anomalies in 1° x 1° and 6' x 107
blocks. Previous calculations could be improved due to Lhe application of

a more extended gravimetric data base and refined computational methods.
GCeos—3 satellite altimeter geoid lheights Erom Rapp, 1978, completed by
Geos-3 altimeter measurements in the German Bay test area, have been used
for comparison purposes. Accuracy and conformity of the gravimetric and
altimetric geoid is approved by a r.m.s. difference of * 0.59 m considering
a mean difference of 0.50 m. The d¢ifferences show significant correlations

up to several hundred kilometers. The spectrum of these differences las
long wave energy between degree 30 and 60,

VMG - TORGE, W., WEBER, G., WENZEL, H.G. = "Determination of 12' x 20' mean free air
i gravity anomalies for the North Sea region".
Deutsche Geod. Komm. Bayer. Akad., Reihie B, Heft n® 247, 27 p., 1980,

12" x 20" mean Eree air gravity anomalies have been computed for the Norch
Sea region from polnt Free alr gravity anomalies and 6' x 10" mean free air
gravity anomalies. Most of the remaining gaps could be interpolated by
least squares prediction filtering. The average r.m.s. error of the 12' x
20" mean free air gravity anomalies has been estimared to * 5 wgal¥X, A com-
parison of the here presented gravity anomalies with 1° % 17 gravity ano-
malies provided by the ¥.5. Defense Mapping Agency pave a r.m.s. difference
of + 5 mgal. From the covariance function of 12' x 20' mean free air gra-
vity anomalies reduced to the spherical harmoric model GEM OB, anomaly de-
gree variances have been computed up Lo degree 500.

X | mpal = 1075 me™2?

ARG - QURESHY, M.N., WARSY, W.E. - ™A Bouguer anomaly map of India and its relation
92 Lo broad tectonic elements of the sub-continent™.
Geophys. J. #®. Astr. Soc., 61, 235-25}, 1980,

A new Bouguer anomaly map of India and its generalized interpretation is
presenked in this paper. Bouguer anomalles ln India show good correlation
with the geolegy and tectonics. Isostatic anomalies in lndia are priwarily
geologic anomalies caused by intracrustal inhomogeneities. For example, the
negative isostatic anomalies in southern India arise from large thickness
of granltic bodies in the upper crust and the positive anomaly over the
Himalaya may be attributed to a possible thickening of the basalt layer in
the lower crust. The gravity data suggest that an overall isostatic equi-
librium generally prevails in India and the Himalayan region. Crustal thick-
ness estimates from DS5 data in India are comparable Lo the values obtained
from gravity data based on the Airy's concept of iscatatic compensation.

ANO -~ GRIFFITUS, D.H., GIBB, R.A. = “Bouguer gravity anomalies in Wales".
93 from : Geol. 3., Vol. 4, Pt. 2, 335-341, 1965,

Bouguex gravity anomalies in Wales are shown on a quarter—inch to the mile
scale and are described. Regional and residual anomalies are presented on
mapa, and the origin of the main residual anomalies is discussed,

PS5 - PURDY, G.M. ~ “The Eastern end of the Azores-Gibraltar plate boundary".
24 from : Geophys. J. R. Astr, Soc., 43, 973-1000, 1975,

The knowm relative motion of the Afriean and Lurasian plates at the eastern
c?d of the Azores-Cibraltar plate boundary implies consumption of cceanic
lithosphere at the low rate of 1-1.5 em/yr... .

..:This BUZEEs LS that for the past 72 My a single line of weakness has
existed in the lithospbere along which al!l motien between the African and
Eurasian plates has been accommodated,

ANO - WESTBROOK, G.K. - "¥he structure of the crust and upper mantle in the region
9% of Barbados and the Lesser Antilles".

(rom : Geophys. J. R. Astr. Soc., 43, 201-242, Feh., 1975.

The results of warine geophysical surveys across the Lesser Antilles in
197! aad 1972 by Durham University and the Royal Navy ar part of the CICAR
Pr?Ject have revealed that the are front sediment complex is nearly 20 km
Fhlck benearth the Barbados Ridge, where the igueous crust of the Atlantic
is subducted beneath the Caribbean Plate. It appears that the sediment com~
plex has grown away from the island are, engulfing and bathymetric trench
Elat wag originally preseut. The Barbados Ridge is underlain by metamorpho-
sed sediments and has been uplifted 4 or 5 km since the Pliccene. The crust
beneath the Lesser Autilles island arc is about 35 km thick, and the crustal
segmente either side of the arc differ from each other in their crustal
structure. The whole are complex shows a change in character along the-are

.-..!_6...
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at Lat. [4° M. A positive gravity anomaly of 40 mgal computed to be the
theoretical anomaly caused by the subducted lithosphere benearth the Lesser
Antilles, is compatible with the interpretation of the crustal structure.
The Lesser Autilles asre an example of a maturely developed igland arc com-

plex. (ER - WAGNER, C.A., COLOMBO, O.L. =~ "Gravitational spectra from direct measurcments”.
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GER - HOSPERS, J. - "Gravity field of the Niger Delta (West africa)".
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from : NATURE, Vol. 207, B47-848, Aug., 1965.

COlEN, §.C., COOK, G.R. - "Postseismic viscoelastic deformation and stress -
Part 2 — Stress theory and computation ; Pependence of displacement strain
and stress on fault parameters'.

NASA, Tech. Mem. n° 80334, 16 p., Aug., 1979,

from : J.G.R., Vol. 85, H® B6, 3151-3158, June 10, 1980.

This paper reports on a viscoelastic model for deformation and stress as-

sociated with earthquakes. The model consists of a rectangular dislocation
(strike-alip fault) in a viscoelastic layer (lithosphere) lying over a

viscoelastic half-space ({asthenosphere). The Eirst part of the paper con—

tains an analysis of the time-dependent surface stresses. The medel pre—

diets that pnear cthe Eault a significant fraction of the stress that was

reduced during the eartliquake may be recovered by viscoelastic softening

of the lithdsphere. By contrast, the strain shows very little change near

the Fault. The model also predicts that the stress changes associated with ALT
asthenospherie flow extend over a broader region than Cthose associated with 4
lithospheric telaxation even though the peak value is less. The secoud part

of the paper studies the dependence of the displacements, straing, and

stresses on Fault parameters. Peak values of straim and stress drop increa—

se with increasing fault height and decrease with fault depth. Under many
circumstances postseisuic strains and streases show an increase with de-
creasing depth to the lithosphere—asthenosphere boundary. Values of the

strain and stress at distant points from the fault increase with fault

area but are relatively insensitive to Fault depth.

STA - RUBINCAM, D.P. — "Informaticu theory and the Earth's density distribution".

53

NASA Tech. Mem., u® 80549, 37 p., Aug., 1979.

The present paper argues for using the joformation theory approach of

Jaynes (1957) as an inferemce technique in solid earth geophysies. A aphe-—

rically symmetrie density distribution is derived as an example of the

method. A simple model of the Earth plus knowledge of its mass and moment AL
of ioertia losds ko a density distribution which is surprisingly close to -
the optimum distribution of Bullen (i975). Future directions for the in- o
formatlon theory approach in solid earth geopliysics as well as its

strengths and weaknesses are discussed.

GEO - COHEH, $.C. - "Postseismic viscoelastic surface deformation and stress - TPart

3

1 : Theoretical considerations displacement and strain calculations™.
RASA Tech. Mew., n® 80292, 34 p., May, 1979.
from : J.G.R., Vol. 85, n° B6, 3131-3150, June (0, 1980.

This paper, the flrst of two related articles, presents a wmedel of visco-
olastic deformation associated with earthguakes. A strike-slip fault is
represeunted by a rectangular dislocation in a viscoelastic layer {(litho~
sphere) lylng over a viscoelastie half-space (asthenosphere) . Deformations
oceur on three time scaleg, The initlal response is governed by the instan~
teous elastic properties of the earth. A& slower response is associated with
viscoelastie relaxationm of the lithosphere and a yet slower respense is due
to viscoelastic relaxation of the asthenosphere. The major conceptual coun-
tribution of this paper is the inclusion of lithespheric viseoelastic pro-—
perties into a dislocation model of eavthquake related deformations and
stresses. Nuwerical caleulations using typical fault parsweters reveal

that the postselsmic displacements and strains are small compared to Lhe
eoseismic ones near the faull, but become significant further away. Hore—
over, the directional sense of the deformations attributable to the elas-
tic respouse, the lithospheric viscoelastic softening, and the astheno—
spheric viscoelastic flow may differ and depend on tocation and model de-

tails. The resulta and theoretical arguments suggest that the stress chan-
ges accompanying lithogpheric relaxztion may also be in & diffevent sensc
than and be larger than the strain changes.

HASA Tech. Mem., u® 79603, 28 p., Aug., 1978,

A simple rapid method is described for determining the spectrum of a surfa-
ce field {in spherical harmonics) from harmonic analysis of direct (in si-
tu) measurements aloug preat circle arcs. The method is shown to pive ex—
cellent overall trends (smoothed spectra) to very high degree from even a
few short arcs of satellite data. Three examples are taken with perfect
measurements of satellite tracking over a planet made up of undreds of
points-masses using (1} altimetric heights from a low orbiting spacecraft,
(2) velocity (range rate) residuals between a low and a high satellite in
aircular orbits, and (3) range-rate data between a station at inFinity and
& satellite in s highly eccentrie orbic,

In particular, the smocthed spectrum of the Rarch's gravitational field is
determined to about degree 400 (50 km half wavelength) from 1° x 1® gravi-
metry and the equivalent of 11 reyolutions of Geos 3 and Skylab altimetry.
this measurement shows there ls abaut 46 em of geoid height (rus world-wi-
de) remaining in the field beyond degree 180,

— MATHER, R.S., RIZQS, €., HMORRISOH, T. - "On the unification of geodetic level-
ling datums using satellite altimetry”.
NASA Tech. Mem., n® 79533, 34 p., April, 1978,

Techniques are described for determining the helght of Mean Sea Level (MSL)
at coastal sites from satellite altimetry. Such information is of value in
the adjustment of continental levelling networks. Numerical results are
obtained from the 1977 Geos-3 altimetry data bank at Goddard Space Flight
Center using the Bermuda calibration of the altimeter. Estimates are made
of the heights of MSL at the levelling datums for Australia and a hypothe-
tical Galveston datum for central North America, The results obtained are
in reasomable agreement with oceanographic estimates obtained by extrapola-
tion. It is concluded that all gravity data in the Australian bank AUSCAR
76 and im the Rapp data file £or central North America refer te Lhe Geos-3
altimeter geoid for 1976.0 with uwncertainties which do not exceed 2 0.1 m
Gal.

— KAHN, W.D., AGRAWAL, B.B., BROWH, R.D. - "Mean sea level determination from
satellite altimerry".
G.5.F.C., X-921~77-41, 27 p., March, 1977,

The primary experiment on the Geodynamics Experimental Ocean Satellite-3
(Ceos 3) is the radar altimeter. This experiment's major objective is to
demonstrate the utility of measuring the geometry of the ocean surface, i.
e, the geoid. Results obtained from this experiment so far indicate that
the planned objectives of measuring the topography of the ocean surface
with an absolute accuracy of * 5 meters can be mel and perhaps exceeded.

The Geos-3 satellive altimeter measurements have an instrument precision
in the range of * 25 cm to t 50 em when the altimeter is operating in the
"short pulse" made,

After one year's operationa of the altimeter, data from over 5,000 altime-

ter passes have been collected. With the mathematical models developed and

the altimeter data presently available, mapping of local areas of ocean to-
pography has been realized to the planned accuracy levels and better. TFhis

paper presents the basic datae processing methods employed and some interes—
ting results achieved with the early data. Plots of mean surface heights as
inferred by the altimecer measurements are compared with a derailed 1° x 1°
gravimetyic geoid.
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~ CARTER, W.E., FRONCZEK, C.J., PETTEY, J.E. - “Haystack-Westford Survey".
H.0.A.A., Tech. Mem., NOS NGS 21, 57 p., Sept., 1979.

A special purpose three-dimensional geodetic survey was conducted in the
vicinity of the Haystock-Westford Radio Observatory cowplex near Boston,
Mass. The sucrvey ineluded a high accuracy network connecting points of in-
terest within the observatory cowplex and conuections to the Morth Ameri—
can Datum (NAD} and the National Geodetic Vertlcal Datum (HGVD). Extracr—
dinary efforts were made to determine the cowponents AXp, AYp, AZp of the
Very Long Base Line Interferometry (VLBT) vector base lime Lo the highest
possible accuracy between the Wayatack and Westford radic telescopes. This
report contains descriptive information on the methods employed in the
collection, reduction, and analysis of the survey data, tabulations of the
observational data, and numerical and interpretative results of our analy-
sie.

- MUELLER, I.I, - "Reference coordinate systems for earth dynamics : a preview".
0.5.0., n° 302, 33 p., Aug., 1980,

Geodynamics Lias becowe the subject of intensive international research
during the last decade. A common requirement For all investigations is Lhe
necessity of a well~defined coordinate system attached to the earth in
some prescribed way. In addition, a well-defined inertial coordinate sys-
tem is also needed in which the motions of the terrestrial system can be
monitored. .

This veport deals with the problems encountered when establishing such
coordinate systems and the transformations between them. Im addition, pro-
blems related te the modeling of the deformable earth are discussed. Final-
ly, action items are listed which are necessary to assure that the refe-
rence system lssue is resolved early and that uniformity is assured by
means of international agreements.

- REMMER, O, — "Refraction in levelling”,
Geodaetisk Inst., Meddelelse n® 54, 48 p., Copenhagen, 1980,

This paper presents an analysie of the refraction corrections in the second
Finnislh levelling of high precision where Kukkamiki's correction term has
been extensively uscd, The analysls encompasses all these corrections
{around 3000).

« MEISSEL, P. — "A priori prediction of roundoff error accumulation in Lhe so-
lution of a super~large geodelic normal equation system™,
H.0.A.A., Professional paper, n® 12, 128 p., June, 1980.

Yhe theory of roundeff errors For linear cquations is adapted and applied
to a linear system of 350,000 unknowns, representing the normal equations
of the U.5. - ground control network now belng readjusted. The system is
positive definite and sparse. Cholesky’s algorithm is used. The equations
are reordered in a way dictated by the Helmert blocking teclinique. The
bleck design is based on nested dissection. A linear stochastic voundoff
error propagation model is used. Two familles of computera are considered
that come close to representing the two extrewal cnses of true chopping
and true rounding, the CDC 6600 (with the vounding option set into effect)
and the TBH 360, Structural properties of the U.5. network relevant to
roundoff error propagation are thoroughly investigated. Next to the large
size of the network, weight singularities from observations of extrvemely
high accuracy cause some concern, Bounds on bias and standard deviation of
the indlvidual compunents of the solutien vector ave derived. They iudica-
te that the new adjustment of the Horth American Datum (RAD)} is feasible
ou both types of computers.

- PAYNTER, §.D. - "Tihe Directional response of amplitude weighted hydrophone
acvcays".

1.G.5., u® 119, 20 p., Dec., 1980,

102 - DZIEMONSKI, A.M. - "Elastic and anelastic structure of the Eacth".
35 Tublishied by AGH in Reviews of Geophys. and Space Phys., Vol. 17, n® 2, 303-
312, April, 1979,

102 - RICHARDS, P.G. - "Theoretical seismic wave propagation”.
35 Published by AGH in Reviews of Ceophys. and Space Phys., Vol., 17, n® 2, 312-
328, April, 1979.

During the last four yecars of U.8. research into theoretical seismology,
effective techniques of computing synthetic seismograms have come into qui-
te general use. Good agreement between a synthetic record and an instrumen—
tal record of ground motion (the raw data of seismology) implies & good un-
derstanding of the seismic source j of Eareh atructure ; and of the theory
of wave propagation relevant to the frequency content of the data. At pe-
riodas T greater than about twenty seconds, there is now in general terms a
fairly complete understanding of all the details in a seismogram, provided
ane ignores the (usualiy) minor effects of lateral variation of Barth
structure. For 2 € T < 20 seconds, only limited portions of a seismogram
{e.g., 15 seconds following a P-arrival) may be fully understoed, the 1i-
mitations coming from noises in the data due to lateral scattering, and
alse from our ignorance of the source, of finewscale vertical Farth struc—
ture, and attenuation. At periods less than about two seconds, the uader-
standing of seismograms is usually limited only to time windows within
which identifiable pulses arrive. At these short periods, our knowledge of
Farth structure is inadequate ; scattering effecls are stronger, but are
poorly understood except for some progress in the context of seismic re-
flection prospecting within crustal layers.

102 JOHNSOM, L.R. - "Seismic source theory".
35 Published by AGU in Reviews of Geophys. and Space Phys., Vol. 17, n® 2, 328-
337, April, 1979,

102 - KANAMORI, I, - "Rarthquake source mechanisms and plate tectonics'.
35 Published by AGU in Reviews of Geophys. and Space Phys., Wol. 17, n° 2, 337~
343, April, 1979.

102 - WARD, P.L. - "Earthquake predictiou".
35 Published by AGU in Reviews of Geopbys. and Space Phys., Vol. 17, n” 2, 343-
354, April, 1979.

102 -~ SCWILT, 5., and al. - "The heterogeneity of the continental erust : results

35 from decp evustal selsmic reflection profiliug using the vibroseis techuique™.
Published by AGU in Reviews of Geophys. and Space Phys., Vel. 17, n® 2, 354-
368, April, 1979.

Deep reflection surveys carried out by the Consortium for Continental Re-
f}ectlon Profiling (COCORP) are revesling major structures within the con-
tinental erust in a varlety of tectonic settings across the U.S. In many
cases, these structures bear directly upon such geologic problems as the
state of atress during large scale crustal deformations, Lthe migration of
magma, and the nature of Lhe crust-mantle trausition zene. COCORD, formed
during the U.8. Geodynamics Project and fuuded by the Narional Science
Foundation, has surveyed eight different localities along lines totalling
over 800 km in length, The VIBROSELS technlque las been used in all cascs
and has proven to be a Flexible and effective tool for deep crustal explo-
ration. Among the more significant observations made thus far are {1
the details of the extensional structure of the Rio Grande Rift 3 {2) evi~
dence for at least 21 km horizontal and 13 km vertical displacement along
the Wind River Thrust, whick dips unitermly at about 30 deprees and extemnds
te a depth of at least 25 km ; (3) evidence for at least 225 km displace~
ment along a major sublorizontal thrust system beneath the southern Appa~
lachiana, in which the Brevard Zoue appears to be rooted 3 and (4} the ap-
pafently discontinuous nature of the Holio or erwst-mantle tranaition zone
which has been obsexved to some degree at most of the sites studied, Take;
together, the vesults of a2ll surveys analyzed thus far demonstrate a much
larger degree of heteropeneity in crustal structure than Ls indicated by
more conventional geophysical techniques for ewploration of the basement.
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GN - MLLBERT, D.G. - "Optimization of horizontal control networks by nonlinear pro-
59 graming" .
H.0.A.A., Tech. Rep., ROS 79 HGS 12, 42 p., Aug., 1979.

Some practical aspects of horizontal conkrol network design are considered,
and the technigues of limear and nonlinear programing are briefly reviewed.
Rotationally invariant constraints are written for the coordinate variance
sum at each statiom. These constraints are also quasi-homogeneous in Lhe
sense that a Moore-fenrose gemeralized inverse is used in computation. The
objective function to be minimized ia a cost proportional to the number of
observations. Results are displayed for several test networks. Methods of
jmprovement of the design alporithm are then discussed.

GN - FLOYD, R.P. — "Geodetic bench marks".
60 N.0.A.A., Mapual, HOS HGS 1, 50 p., Sept., 1978.

Geodetic survey control points must be rewarkably stable due to the very
intent of establishing geodetic contrel. All monuments are subject to the
effects of geologic and soil activity. Vertical control points are parti-
cularly vulnerable because this activity results in vertical movements
much more so than horizontal motion. In addition tu matural disturbances,
damage inflicted by mankind is a critical problem in monunentation. This
manual explains how and where to set bench marks for maximum stsbility and
calls attention to the Factors that affect vertical instability.

MMG - "Marine Geophysical Data Documentation Coding Form".
80 H.0.A.A., Sept., 1977.

The "Marine Geophysical Data Documentation Coding Form" has been developed
to aid the scientific comwgunity in preparing the Marine Geophysical Data
Exchange Format - MGD?7. The Full descripticn of this format (which inclu-
des bathymetry, magnetics, and gravity data) is presented in "Key to Geo—
physical Records Decumentation n® 10, which is available free—of-charpge
from the Hational Geophysical and Solar-Terrestrial Data Center.

NUM - BRAMMER, R.F., LESCUACK, A.R., OFENSTEIN, W.T. - "Gravity data evaluation
47 analysis and software design plan for the physiecal geodesy system®.
Aitr Foree Geophys. Lab., AFGL-TR-79-0126, 94 p., Dec., 1978,

This report presnets results of a continuation of earlier work on pgravity
data evaluation analysis and a phase—zero definition of the Physical Geo-
desy System, in two principal directions. The first iz an extension of
gravity data evaluation methods in the areas of outlier detection and cor-
rection, and in the application of linear programming techniques to ocean
gravily survey track crossing adjustments. The second is an extension of
the initial software definicien Eor the Physical Geodesy System by the
development of software for gravity data evaluation, processing, and mana-
gement in a dedicated minicomputer envirvonment.

NUM - BOYER, B.J. = "Evaluation of ocean gravity daca®,
48 D.M.AALC., 19 p., June, 1974,

An investigation is wade of the problems encowntered in evaluating ocean
gravity data received from various organizations. Statistical and graphi-
cal representations are developed to show problems caused by the divergen-
ce of the surveyed gravity data. Discrepancies noted are most pronounced
when a vessel's track consists of a sequence of intersecting segments and
particularly when different vessels' tracks interscct, Present techniques
of evaluation and adjustment of ocean gravity surveys to unify the data
into a compatible system are discussed.

RUM - ESTES, J.M. — "The evaluation of gravity anomaly data utilizing semi—autowa~
49 tie methods". .
To be presented at the fall Annual Meeting of the ACGU, San Franclsco, Caltf.,
12 p., Dec., 1971,
Since the invention of the electronic digital computer, man has attempted

to utilize it in many ways. One large area of utilizstion is the automa~
. Af lalarisne renetitive. time consuming manual labor. tbviouwsly, the

computer itself cannot do the mauual labor, but it can be very efficlent
and economical in directing the performance of peripheral devices and as-
sisting man in accomplishing the desired task.

In recent years, many areas in geophynics and physical geodesy have been
expanded and automated to a certain degree via the computer., This presen-

' cation is a brief discussion of one such proposed process, the evalunation
of gravity anomaly daca utilizing semi-automatic methods.

INF - BINDER, A.B. - “On the internal structure of a moon of fission origin'.
145 from : J.G.R., Vol. 85, n® B9, 4872-4880, Sept., 1980.

Internal structure models of the moon, based in part on petrological and
thermal models of a meon of fission origin, indicate that the moon has an
iron or iron-rich core with a radius between 200 and 400 km. The derived
STP density of the lower mantle (> 200-km depths) is between 3.35 and 3.5%
gfem? and indicates that the Mg' of the lewer mantle is between 73 and 88.
This results, together with the Mg' of the upper mantle {= 70} and of the
crust {= 70}, leads to Mg' between 72 and B4 for the bulk moon (ninus the
core). The Vp in the mantle of the moon is found to be between 7.6 and 7.9
km/s ; this result is in general agreement with that derived from seiswic
data,

ANG — KUNZE, A.N. - "On the flexural rigidity and effective viscosity of the litho-
95 phere in the Nawaiian area".
from : Tectonophysics, n® 63, 8 p.. July, 1980,

The depth below sea level of the Moho increases from about 15 km under lla-
woii to about 20 km beneath Oahu., Compuler simulation of the elastic flexu-
re of the lithosphere due to the Ioad of the Hawaiian archipelago reveals
that the maximum downward displacement of the Moho should occur benearth
Hawail, not Oahu, It ia concluded that the lithosphere in the Hawaiian area
has a Maxwellian rheology, that the subsidence of the youngest islauwd {Ha-
waii) may be largely due to elastic flexure, but that the additional 5 km
gsubsidence of the 2.5 m.y. older Oahu represents viscous deformation of the
lithosphere. The flexural rigidiry of the lithosphere required to produce
the subsidence of Hawaii by elastic flexure alone is 5 x 107 dyne cm, The
S km viscous sectling of Oalw duriog 2.5 m,y. was then simulated utilizing
an axisymmetric viscous finite-element computer prograwm, The results indi-
cate an effective lithospheric viscosity of approximately % x 10*? poise.
This value is lower than most other estimates and may reflect the anomalous
thermal regime in the Hawaiian region.

PS - NUTCHINS, B.G., REEVES, C.¥. - “Regional geophysical exploration of the Kala-
25 Lhari in Botswana".
from : YTectonophysics, n” 69, 201-220, April, 1980.

Regional geophysical studies are playing an important vole in the geologi-
cal exploration of Botswana, particulacly in the B0 I of the coumtry fal-
ling within the Kalahari ulere the bedrock geology is totally concealed by
T?rtiary to RHecenk Kalahari sediments. A programme of geophysical explora-
tion commenced in 1970 and lias so far included studies of seismicily, na-
tional and regional gravity surveys, refraction seismology and a reconnais—
sance aeromagretic survey of the entire Kalahari region. This propramme of
geophysical activity is reviewed and a sunmary of the results to dage is
presented. The interpretation of the peophysical data is related to the
hro?d geological structure of mouthern Africa and to the potential for eco-
nomie mineralisacion within the Kalahari.

ANO - GARLAND,'G.B. ~ "Comment on "Regional free air pravity anomalies aud tectouic
96 ohservations in the United States" by L.b. MeGinnis, M.G. WolfE, J.J. Kohsmann
and G,P, Ervin',
from : J.G.R., Vol. 85, n" B9, 4881, Sept., 1980.

ANGO ~ Mc CGINNIS, L.D., ERVEN, C.P. ~ "Reply".
96 from : J.G.R., Vol. B5, a° B9, 4882, Sept., 194D,
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STA - BERTOTTI, B, - "Statistiecs of narrow structures of the gravity field of the ALT - MARTIN, C.F,, KOLENKIEWICZ, R. —~ "Calibration validation for the Geos-3 alti-

57 earth, I. General theory". 6 meter".
28 p.. NASA, Tech. Mew., n® 80170, 35 p., June, 1980.
With the inmcrease in resolution and accuracy of gravity measurcments it The absolute bias calibration for the Geos-3 intensive mode altimeter has
is becoming possible and increasingly important to concentrate attention been weasured using two satellite passes whose groundtracks were within
ou local analysis and on the role of elongated geophysical Features. This I km of the Bermuda laser station. The Bersmida laser tracked om the two
paper deals with the statistical analysis of such features and develops passes — Rev 4553 on Februvary 25, 1976 and Rev 547} on April 30, 1976 - and
for this purpose a new mathematical tool, the three - and four-poing cor— was supported by two other NASA lasers om one pass and by the NASA Space-
relation function. Using an integration over the manifold of the rotation craft Tracking and Data Network on the other pass., For each pass, the al-
group, expressions are derived for these functions in terms of the spheri- timeter data around Bermuda was smoothed and extrapolated ko the point
cal harmonic coefficients ; I discuss also the correspending quantities for closest to overhead at the laser site. This point waa used for calibration,
a Flat earth and show how this approximation is recovered for small feaw eliwinating almost entirely the effects of geoid model error on the resul-
tures, To gain an understandiﬁg of the structure of these functions, a ting altimeter bias estimate. After correcting for tide heights and sea
simple, heuristic model is cehstructed in which the surface gravity Field state effects, the Lwo passes give calibration biases which are in agree-
is expressed as a random superposition of elliptical elemontary disturban- : ment to withim 26 cm and have a weighted mean of ~ 5,69 % 0,16 m for cor~
ces with random orientations. The thypee~point correlation function shows recting altimeter measurements o the center-of-mass of the spacecraft (i.
a characteristic behavior when the angle between its two vector arguments e., including the antenna tracking peint correction). Since a sea state
is of the order of the ratio of the axes of the ellipse. Other important bilas correction has been uged in the bias estimation, a different bias is
informakion contained in this function is the skewness of the gravity field more appropriate for data users not employing a sea state bias correction.
and a possible privileged screw seanse. : For such users, a bias of - 5,59 m, appropriate For moderate seas (Bys3 =
i 2 m), is recommended.
BIB ~ "Programs and Abstracts", | . . . . .
| . It was found impossible to reconcile the two calibration pagses, as well
16 E;?;E“;e: ;optgeIXVI{Ogeneraé AsseTg%§ of UGS, Canberra, Australia 3-15 Dec. as a set of altimeter crossovers in the middle of the Geos-3 calibration
o Er et P.y VBC., ’ area, without allowing for a data time tag error. On the basis of a selec-
m " . ted set of four crossovers, and an assessment of probable sources of timing
?;B PAbstrac;s_andlllgszibée '_'1 A bl £ TUGC, Canberra, Australia 3-15 Dec error, it was concluded that one interpulse period {10.24 msec)should be
l;g;cn;et tSdF]e. 1 engld -gaemﬁsg ° » Lanberra, ' added to the data time tags, This time tag correction should be used with
. Inter-disciplinary Symposia, P-. the above bias value.
N . " m . . : :
;2 i?ng’ H.G. and al. Recent dynamics crustal structure and gravity in the DAT - TSCHERNING, C.C, — "Management of geodehic data, status and prospects 1979".
o 1 Report prepared for XVII General bly of IUGG/AI is
Inst. fiir Geod. und Photogram., Separata u® 1, 377~388, 4 prep © Assembly of 1 /AIG, Canberra, Auscralia,
Dec., 1979, 18 p.
gziigurgzijmgs ;235g235§zy1§ai§ Ege:E:ts:?:sd;:;:SST;E::n;;iaOZEleﬁzngeo— Frocedures for data entry and validacion are reviewed. It is found, thar
> 8@ . . P least squares adjustment i ener. : i ion.
used to describe the recent Alpine crustal dynawics im terms of crustal 1 Justm ¢ generally used for data validation
structure. An attempt will furthermore be made to explain the present-day Also the establisbment and function of geodetic data bases and associated
kinematics of the Alps within the framework of plate tectonicas, management systems are veviewed, and different data bases are compared,
Furture problem areas (interrelacion with other non—geodetic data bases, op-
GN - VINCENTY, T, - "Revisions of the Hoacos height~controlled network adjustment timization of storage structures, access wethods and data models) are
61 program'. . ‘ pointed out.
N.0.A.A., Tech. Mem., NOS NGS 25, 5 p., May, 1980. ! ;
. . i . ! WG - YFourth consolidated gulde to i ti d :
The Hoacos height-comtrolled adjustment program has been revised in several Data Centres", 5 nternational data exchange through the World
places. Its new featur?s include the‘aéjystme?t in the geodetie horlzo? ICSU Panel on World Duta Centres, 113 p., June, 1979.
system, a change of units for compatibility with other programs, a revised
methed of treating the direction of gravity at stations with no astronomic ECO BALAZS . 1 .
. . . . - E.E. — "The 1978 Houston~ -
data, and the handling of observations when some heights are not given. ’ " ous Galveston and Texas gulf coast vertical con
’ C 81 trol surveys".
. . 3 . . N.0.A.A., Tech, Mem., N GS 2 I p. .
STA - BOSSLER, J.D., HANSON, R.H. - "Application of special variance estimators to '_ m., NOS N 7, 61 p., Nov., 1980.
58 geodesy”, Comparisons between levelling surveys of different epochs are used ta de-
N.0.A.A., Tech. Rep., NOS B4, NGS 15, 8 p., Feb., 1980. termine vertical displacement of permanent bench marks. Displacement of
bench marks usually represents U 2 i
Special variance estimators are computed and analyzed for a standard geo— this re ¥ 3 e ‘he movenent ?f the surrounding area._In
N i N S " p X s port, the 1978 Houston-Calveston and Texas Gulf Coast releveling
detic network adjustment. One important estimator requires the computation survevs ) N ;
r imat - ys are compared to the 1963, 1973, and 1976 releveling resulta. The
of noninteger degrees of freedom. An analysis is performed on the results I . . '
beained £ traini the coordinates of peripheral metwork stations chenges in elevations of bench marks common to two or more epochs are ta~
? ained Fomﬂzg:ﬁ ing perip bulated and plotted in appendix 1. From these differences, contour maps
by a priori vaviances, were prepared for the 1963-78 and 1973-78 epochs in the 2° x 2° area of
] ; maximum subsidence. Annual subsidence rates com uted for the 1973-78 i
- "Dir F 1,5, data itori upporting the International Geodynamics . . onp period
ﬁnc D13ec§gry of U,5. data repositories suppo g I ¥ are about 25 percent less in the maximum subsidence area than the rates
project”.

computed for the 1963-73 iod,
World Data Center A (Boulder), Report SE-14, 40 p., Aug., 1978. ’ period
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AND -~ OWEK, M., WYBORN, D. - "Geology and Geochemistry of the Tamtangara and Brin~
a7 dabella area'.
BMR Bulletin, n® 204, 52 p., 1979,

The Tantangara and Brindabella 1:100 000 Sheet areas cover 5030 km2 between
latitudes 35° and 36° 5 and lengitudes 148°30" and 149" E, in the southern
part of the Lachlan Fold Belt in New South Wales.

The earliest record of sedimentation in the two Sheet areas is of mid-Ordo-
vocian quartz-rich distal flysch, becoming more proximal in the Late Ordo-

vician...
GVM - COUTTS, D.A., WELLMAN, P., BARLOW, B.C. - "Calibration of gravity weters with
117 a quartz-mechanism”.

BMR J. of Austr. Geol. & Ceophys., Yol. 5, n® 1, I-7, March, 1980.

Gravity meters with a quartz mechanism can be calibrated om tilt tables,

on hillside calibration ranges with statioas at different altitude, or on
level calibration ranges with stations at the same altitude. Twenty Worden,
Sharpe, and Scintrex gravity meters have been calibrated in Canberra on a
PEG-1 tilt table borrowed From the Soviet Academy of Sciences. These cali-
bracions agree, to within experimental error, with tilt calibrations by

the manufacturers in North America, and calibrations based on sea-level
atatioas along the Australian Calibration Line. Calibrations on hillside
calibration ranges differ systematically from other calibrations, and in-
dicate a mean altitude effect of (2.5 £ 0.5) x 1072 um s=% m~!. This al-
titude effece is higher than the mean of (F.5 # 0.3) = 10=? um s~ m!
found by pressure-chamber studies in North America and Eurcpe. If quartz-
mechanism gravity meters ave used either in base station gravity networks,
or for Field stations in areas with over 500 m of relief, then a correction
should be wade for this altitude effect, particularly if the anomalies are
ro be used for geodetic purposes.

504 - MELCHIOR, P., DUCARME, B. - "Tidal gravity profiles 1973-1980",
13 Bull. d'Obs. : MarBes Terrestres, Vol. IV, Fase. 5, 1-94, Oet,, 1980,

This paper intends to present the continuation of the catalogue of results
published in march 1977 (Bull. Obs. Mardes Terrestres, Vol. 1V, fasc. 4).
It gives the results of an extension of cur previcus profile across Asia,
East Africa, Indonesia and the South Pacific.

504 - MELCHIOR, P., HOENS, M., DOUCARME, B, — "Computations of ridal gravity leading
13 and attraction cffects”.
Bull. DfObs. 1 Harées Terrestres, Vel, IV, Fasc., 5, 93-133, Oct., 1980.

This paper aims te give in full details the results of extensive computa-
tions we have made with fifteen world cotidal maps listed in the Table I.

14T -~ MELCHIOR, P. - "Luni-solar nutakion tables and the liquid core of the earth”.
146 Erom : Astron. Astrophys., n® 87, 363-368, 1980.
Recent experimental measurements perfornmed by new astronomical techniques

confirm that there was an urgent need to adopt a new luni-solar nutations
table taking into account the dynamical effects of the liquid core of the

Earth.

We present in this paper the moest recent results obtained in this respect
from Earth Tide measurements and a discussion about the nutation table to

be adopted.
BI8 - "Bulletin of the Geographical Survey Institute",
18 Geographical Survey Iast., Vol. XXIV, Part 1, 56 p., March, 1980,

. Color Photomaps from LANDSAT-MSS Data,

. Disastrous Cround Failure in a Residential Area of Large-Scale,
. Compilation of "Magnetic Maps 1975 of the Antavctic',

. Gegmagnetie Observation at Kenozan Geodetic Observatory (1978),
. Correcticns (Vol. XXIII, Part 1, [978).

BIB

BIB
20

504

504
I4

504
T4

401
52

Miist of Publications of the National Institute of Polar Research (1957-1980)".
Mat. Inst. of Polar Res., 24 p., March, 1980,

Pe BEAUREGARD, J.
1975 a 1978".
Presented to the XVII Gal. Assembly of IUGG, Canberra, Australia, Dee., 1979.
C.R.F.G.G., 366 p., 1979.

. Travaux géod@siques de 1'Institut GEopraphique Naticnal

. Carte pravimdtrique détaillée de la France

. Analyses d'ensemble du réseau godésique frangais

. Héthodes de pdodésie Doppler sur satellites : développewents frangais
(1975-79}

. GBolde ewropéen version 1978

. Champ de gravit@ et structures internes

. Etudes des marées terreatres

. Géodynamigue

. Etudes sur les planétes

. Mod&le de 1a haute afmosphére neutre de la Terre entre 200 et 1200 km

. Résultats sur la haute atmosphre de la Terre d&duits des mesures de

1faccélérométre CACTUS

Mesure de la pression de radiation par 1'accéléromEtre CACLUS

. Méthode de caleul des Bphémérides de satellites en station

- “Rapport National sur les travaux Frangais exdcutls de

MELCHIOR, P, -~ "Earth tide components and forced nutations™,

Presented to IAU Symp., n° 78 "Hutation aud the Earth's Rotation", Reldel,
1980.
Obs. Royal de Belgique, Série Geophys., 137, 161-163, 1980.

MELCHIOR, P. - "“For a clear terminology in the polar motion investigations'.
Presented to IAU Symp., n® 78 "Nutation and the Eavth's Rotation", Reidel,
1980.

Obs. Royal de Belgique, S&rie Geophys. 137, 17-21, 1980,

MELCHIOR, P. — "A review of the different liquid core models used for the com-
putation of the dynamical effects on nutations and earth tides'.

Presented te IAU Symp., n® 78 "Hutation and the Earth's Rotation”, Reidel,
1980.

Obs, Royal de Belgique, S&rie Geophys., 137, 225-234, 1980.

HARRISON, P.L., ZADOROZNYJ, I. - "OEficer basin seismic gravity magnetic and
radiometric survey".
(BMR microform MF &%) BMR, Rep. n° 19f, 1-42, 1972,

The Bur?au of Mineral Resources made a seismic, gravity, magnetic and ra-
diometrie survey in the Westera Australian part of the Qfficer Basin in
1972, on a northeast traverse between the Yilgarn and Musgrave Blocks, The
survey comprised a series of depth probes using refraction and single to
twelve-fold CDP reflection recording., The other peophysical measurements
were taken at l-km intervals mainly alonpg the seismic traverse.

A model of the geology and structure between the Yilgarn and Musgrave Blocks
was obtained frow the integrated interpreation of the BMR and earlier sur-
veys. Th? model shows that there are three main rocks sequences : Phanero-
zoic sediments up to 1300 m thick, Proterozoic sediments up to 5700 m rhick,
an? an underlying layered sequence in the southwest, of unknown nature, but
which probably consists of igneous and metamorphic rocks up to 12 000 m
thick and may be distinct from basement of the Yilgarn Block. It is possible
that the rocks comprise metasediments intruded by basic rocks.
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