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PREFACE TO R E V I S I O N  (1981) 

The MGD77 format has experienced much success during the past 4 years. It has been sanctioned 
by the Intergovernmental Oceanographic Comnission (IOC) as an accepted standard for international 
data exchange, and it has been translated into French, Japanese, and Russian. 

National Geophysical and Solar-Terrestrial Data Center (NGSDC). This inventory file, which is rou- 
tinely accessed remotely by data users in academia and industry, integrates the documentation portion 
of the format with a subset o f  the navigational information from the data record. 
1981, the data base maintained by NGSDC contained approximately 12.2 mill ion data records. 

errors. A l l  sections that have been revised are highlighted by the following symbol, . 

The format also has become the foundation for an interactive, graphical inventory system at the 

As of November 

In this revision, some changes have been made either to clarify ambiguities or to correct minor * 
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INTRODUCTION 

Since June 1972, the marine geophysical community has used data exchange formats designed and 
recommended by an ad hoc working group for  the Ocean Science Committee (of the National Academy of 
Sciences/National Research Council ). 
substantially to  improvements i n  data exchange and data management practices. 
exchange formats, deficiencies primarily re la t ing to  lack of suff ic ient  detai l  and documentation have 
been identified.  
national ), and academia prompted the National Geophysical and Solar-Terrestrial Data Center t o  host a 
workshop with a representative- group of marine geophysical data contributors and users. 
f o r  Marine Geophysical Data Formats" was held i n  Boulder, Colorado, on January 18-20, 1977. 
participants attended the workshop, and from these, six were selected t o  be members of a task group which 
would formalize the resul ts  of the meeting. 

A t  the s t a r t  of the Workshop f o r  Marine Geophysical Data Formats, f ive underlying themes were ex- 
pressed: 
precision of the data parameters, (4 )  allow data record length to exceed 80 characters, and (5)  include 
suff ic ient  f l e x i b i l i t y  to  circumvent the need for  frequent data format revisions. These concerns provid- 
ed the foundation for  the "MGD77" format, which include: 
and permits growth t o  a dynamic formatting system, and (b) a data record (of 120 characters) w i t h  i n -  
creased content and precision. 

To f ina l ize  the format, the workshop recommended the formation and membership of a task group, the 
framework i n  which  they should operate, and a distribution l i s t  from which they should s o l i c i t  recommen- 
dations on draf t  forms of the format. 

center be i n  the new format; however, the data center should support both the existing (merge-merge) and 
the new (MGD77) formats allowing for  t ransi t ion over a period of time. 

scheduled periodically. 
and f a c i l i t a t e  greater cooperation. 

graphic Commission (IOC) o f  a general data exchange format (known as "GF-2") t h a t  was being proposed by 
the IOC as the basis for  international exchange o f  marine geophysical data. This format i s  a modifica- 
tion of an exchange format developed by the Global Atmospheric Research Programme (GARP)  fo r  the i r  A t -  
l an t ic  Tropical Experiment ( G A T E ) .  A l t h o u g h  time and conditions did not  permit a thorough presentation 
of this format, i t  was the consensus of the workshop participants to  t ry  t o  define the underway marine 
geophysical exchange format to contain dynamic information similar t o  the "GF-2" format. During subse- 
quent deliberation, the majority of the task group f e l t  tha t  i t  was undesirable t o  make this format a 
"subset" of the GATE or  "GF-2" format; furthermore, they believed tha t  although a dynamic format was de- 
s i rable ,  the development o f  such a system would require extensive further discussions (which might take 
a year or  more) and  that  a format should be established immediately to  eliminate the shortcomings of the 
present format. The "MGD77" format was designed to  accomplish this immediate requirement while permit- 
t ing expansion to a dynamic format a t  a future date. 
Data Center hopes to  sponsor periodic "workshops" i n  marine geology and geophysics; th i s  issue is cer- 
ta inly an appropriate topic for  such a forum.) The "MGD77" format is intended to  replace the 1972 ex- 
change format; a l l  data prepared i n  th i s  format would be acceptable t o  an expanded dynamic system. 

sc ien t i s t s  throughout the world; cr i t iques were received from the following organizations: 

These formats have been successfully used and have contributed 
During the use of these 

Informal discussions w i t h  many users i n  industry, government (both national and inter-  

Twenty-four 
The "Workshop 

(1) include documentation w i t h  the data,  ( 2 )  expand contents of the data record, (3) increase 

(a)  a header structure tha t  documents the data 

The participants recommended tha t  a l l  future submissions of marine geophysical data t o  the data 

The task group concluded that  workshops such as these a re  exceptionally valuable and should be 
They provide a valuable forum i n  which open dialogue can solve common problems 

During the workshop, the participants were advised by a representative of the International Oceano- 

(The National Geophysical and Solar-Terrestrial 

In February and March 1977, draf t  versions of t h i s  format were distributed to  approximately 60 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 

Atlantic Oceanographic and Meteorological Laboratory, NOAA 
Bedford Ins t i tu te  of Oceanography, Nova Scotia 
Center for  Experimental Design and Data Analysis, NOAA 
Defense Mapping Agency Hydrographic Center 
Lamont-Doherty Geologfcal Observatory 
National Geophysical and Solar-Terrestrial Data Center, NOAA 
Naval Ocean Research and Development Activity 
Oregon State University 
Scripps Inst i tut ion of Oceanography 
U .S. Geological Survey, Men1 o Park, Cal i f . 
U.S. Geological Survey, Woods Hole, Mass. 
University of Hawaii a t  Manoa 
University o f  Rhode Island 
Woods Hole Oceanographic Inst i tut ion 
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GENERAL DESCRIPTION 

The d i g i t a l  magnetic tape format presented, t o  be r e f e r r e d  t o  as "MGD77," i s  an exchange format  
f o r  marine geophysical data (bathymetry, magnetics, and g r a v i t y ) .  
t ransmiss ion o f  data t o  and f rom a data center, and may be use fu l  f o r  the exchange o f  data between marine 
i n s t i t u t i o n s  . 

1. 
magnetic tapes are as fo l l ows :  

(266.7 mm) and a maximum l e n g t h  o f  2,400 f e e t  (732 m). 

o r  EBCDIC,  9 - t rack .  Tape d e n s i t i e s  w i l l  be establ ished between the exchanging p a r t i e s .  (NOTE: The 
p r e f e r r e d  reco rd ing  parameters are A S C I  I, 9-t rack,  1,600 B P I .  ) 

The tape s t r u c t u r e  cons is t s  o f  phys i ca l  records (which con ta in  e i t h e r  header o r  data informa- 
t i o n ) ,  separated by i n t e r r e c o r d  gaps ( I R G )  and organized i n t o  f i l e s .  
f i l e  marks (EOFs) (sometimes c a l l e d  tape marks), i n  the sequence: 

It i s  intended t o  be used f o r  the 

For the purpose o f  data exchange, the phys ica l  and reco rd inq  c h a r a c t e r i s t i c s  o f  the d i g i t a l  

(a)  

( b )  

Magnetic tapes a re  4 i nch  (12.7 mm) wide w i t h  a maximum r e e l  diameter o f  10% inches 

Magnetic tapes a re  unlabeled and can be recorded e i t h e r  as BCD, 7 - t rack ,  o r  A S C I I  * 
2. 

The f i l e s  a re  separated by end-of- 

f i l e  header reco rd  - type "1" 

f i l e  header reco rd  - t ype  "2" 

phys i ca l  data reco rd  - t ype  "3" 

EOF 

f i l e  header reco rd  - t ype  "1" 

f i l e  header reco rd  - type "2" 

phys ica l  data reco rd  - type "3" 

EOF 

(one t o  f o u r  phys i ca l  records)  

(zero t o  f o u r  phys ica l  records)  

(as many records as requ i red )  

(one t o  f o u r  phys ica l  records)  

(zero t o  f o u r  phys i ca l  records)  

(as many records as requ i red )  

f i l e  header reco rd  - type "1" 

f i l e  header r e c o r d  - type "2" 

phys i ca l  data record - t ype  "3" 

(one t o  f o u r  phys ica l  records)  

(zero t o  f o u r  phys ica l  records)  

(as many records as requ i red )  

F i l e  81 

F i l e  # 2  

F i l e  # N  
( l a s t  f i l e  on tape) 

EOF 

EOF 

3. Unless s p e c i f i c a l l y  agreed upon i n  advance by exchange p a r t i c i p a n t s ,  a l l  phys ica l  records w i l l  
be 1,920 characters  i n  length.  

4. The type o f  reco rd  i s  i d e n t i f i e d  by the f i r s t  character  o f  each phys i ca l  reco rd  ( i .e.,  1,920- 
character  u n i t )  and a l s o  the f i r s t  character  i n  each l o g i c a l  data reco rd  (i.e., 120-character u n i t ) .  

5. A f i l e  i s  de f ined  as a l l  observat ions t h a t  convenient ly  c o n s t i t u t e  a data se t  (e.g., a po r t - t o -  
p o r t  survey). A f i l e  i d e a l l y  should n o t  span two tapes; however, i f  a f i l e  i s  too l ong  t o  f i t  onto one 
magnetic tape, i t  can be cont inued on a d d i t i o n a l  ree l s ,  repea t ing  the header information. (NOTE: I n -  
d i c a t e  tape sequence on ex te rna l  tape labe l . )  

6. While a l l  alphanumeric characters  a re  acceptable, t o  s i m p l i f y  BCD-EBCDIC conversions l i m i t  t he  
use o f  spec ia l  characters  t o  the fo l l ow ing :  

. per iod  
, comma 

+ p l u s  
- minus 

( l e f t  parenthes is  
1 r i c l h t  Darenthesis 

* a s t e r i s k  = equal / s lash ' 

7 .  I f  a f i e l d  i s  0 ' s  f i l l e d ,  the s iqn  column should con ta in  a +; i f  the  f i e l d  i s  9 ' s  f i l l e d ,  
i t  should con ta in  a 9 .  

* 
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THE HEADER RECORD 

The purpose o f  t he  header records i s  t o  document both the  content  and s t r u c t u r e  o f  the geophysical 
data contained w i t h i n  subsequent data records. 
the c r u i s e  w i l l  be i n  the  header records, wh i l e  documentation t h a t  i s  v a r i a b l e  w i l l  be i n  the data rec -  
ord. 

Wi th in  t h i s  
pub l i ca t i on ,  header type "1" i s  p r e c i s e l y  def ined both f o r  con ten t  and s t ructure,  wh i l e  header type "2" 
i s  being reserved f o r  f u t u r e  use ( a t  such t ime  as the marine geophysical community develops a se l f -doc-  
umenting dynamic f o r m a t t i n g  system). 

formatted. 
ed, and a l l  p l a i n  language statements should be l e f t - j u s t i f i e d .  

I n  general, documentation t h a t  i s  constant  throughout 

The "MGD77" format a l lows f o r  two d i f f e r e n t  k inds o f  headers--type "1" and type "2". 

Each header record cons is t s  o f  1,920 characters, con ta in ing  f i e l d s  which a re  both f i x e d  and f r e e l y  
A l l  f i e l d s  w i t h i n  the header t h a t  have n o t  been coded w i t h  i n fo rma t ion  should be b l a n k - f i l l -  

HEADER RECORD--TYPE "1 

Header record type "1" i s  the on ly  header record which i s  required by the format. I t  cons is t s  o f  
a "sequence" o f  twenty- four  80-character images; thus, i t  i s  e a s i l y  coded on keypunch cards. Fur ther-  
more, t he  f i e l d  lengths w i t h i n  the header record are designed t o  a l l o w  one t o  read the i n fo rma t ion  (by 
computer) as a se r ies  o f  120-character l o g i c a l  records--the same l o g i c a l  reco rd  l e n g t h  as the data rec -  
ords. W i th in  a f i l e  o f  data, t he re  mst  appear a t  l e a s t  one and a t  most f o u r  type "1" header records: 

Header record-type "1" ( con ta in ing  sequence numbers 01-24) mandatory 

Header record- type "1" ( con ta in ing  sequence numbers 25-48) optional 

Header record-type "1" ( con ta in ing  sequence numbers 49-72) optionaZ 

Header record-type "1" ( con ta in ing  sequence numbers 73-96) - optionaZ 

I RG 

I RG 

I RG 

I RG 

The f o l l o w i n g  i s  a d e t a i l e d  d e s c r i p t i o n  o f  t he  f i r s t  header record. To help the marine geophysical 
community prepare t h i s  documentation, a coding pad i s  a v a i l a b l e  f r e e  o f  charge from the Nat ional  Geo- 
phys ica l  and So la r -Te r res t r i a l  Data Center; a sample page i s  inc luded as a f o l d o u t  on page 11. 

First a p e  "1" Header Record 

Sequence No. 1 

Character 
Nos. 

1 

Length 
o f  f i e l d  Code - 
1 I1 

2-9 8 8A 1 

10-14 

15-22 

23 

24 

5 

8 

5A1 

I8 

1 I1 

1 I1 

Descr ip t i on  

RECORD TYPE - Set t o  "1". 

CRUISE IDENTIFIER - i n t e r n a l  survey iden- 
t i f i e r ,  as i t  appears i n  the data record 
(characters  2-9). 

FORMAT ACRONYM - Set t o  "MGD77". 

DATA CENTER FILE NUMBER - reserved fo r  t h c  
use o f  t h e  data center .  Con t r i bu t i ng  i n s t i -  
t u t i o n s  should leave blank. 

NUMBER OF TYPE "1" HEADERS - (i.e., 1-4). 

NUMBER OF TYPE "2" HEADERS - Since t ype  "2" 
i s  reserved f o r  f u t u r e  use, s e t  t o  "0". 

3 



Sequence No. 1 (Cont.) 

Character 
Nos. 

25-26 

27-31 

COLUMN NO. PARAMETER SURVEYED 

27 bathymetry (e.g., 12 kHz o r  3.5 

28 magnetics 
29 g r a v i t y  
30 h igh- reso lu t ion  seismics (e.g., 

31  deep penet ra t ion  seismics (e.g., 

kHz used f o r  d i g i t i z e d  bathymetry) 

3.5 kHz) 

l a r g e  a i rgun)  

Length 
o f  f i e l d  

2 

5 

32-37 6 

38-78 41 

79-80 2 

Sequence No. 2 

1-18 18 

19-39 21 

40 1 

41-46 6 

47-78 

79-80 

32 

2 

Sequence No. 3 

1-58 58 

59-78 20 

79-80 2 

Code 

I 2  

511 

312 

41A1 

I 2  

18A1 

21A1 

I1 

6A 1 

32A1 

I 2  

58A1 

20A1 

I 2  

CODE - ( f o r  columns 27-31) 
i3 o r  blank - UnsDecified . .  

1 - Parameter N O i  surveyed 
3 - Parameter surveyed, n o t  contained i n  f i l e  
5 - Parameter surveyed, contained i n  f i l e .  

FILE CREATION DATE (YYMMDD). 

CONTRIBUTING INSTITUTION - i n  plain language. 

SEQUENCE NUMBER - Set t o  "01". 

COUNTRY - i n  plain tanguage. 

PLATFORM NAME - i n  pZain Zunguuge. 

PLATFORM TYPE CODE 
0 - Unspeci f ied 
1 - Surface sh ip  
2 - Submersible sh ip  
3 - A i r c r a f t  

5 - Mobi le land 
6 - Fixed land 
7 - Deep tow 
8 - Anchored seaf loor  instrument 
9 - Other, spec i fy  i n  f o l l o w i n g  p la t fo rm type 

4 - EUOY 

f i e l d ,  columns 41-46. 

PLATFORM TYPE - i n  plain lmr 3Uplge (e.s., 
"SHIP", "PLANE", "SUB", etc. 

CHIEF SCIENTIST(S) - i n  plain language. 

SEQUENCE NUMBER - Set t o  "02". 

PROJECT, CRUISE & LEG - i n  plain language 
(e.g., "SURVOPS 6-69", "INDOPAC, Leg 3", 
"UNITED GEO I - Leg I",  etc.). 

FUNDING - i n  plain language (e.g., asency o r  
i n s t i t u t i o n ) .  

SEQUENCE NUMBER - Set t o  "03". 
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Sequence No. 4 

Character 
Nos. 

1-6 

7-40 

Length 
o f  field 

6 

3 4  

Code 

312 

3 4 A l  

- Description 

SURVEY DEPARTURE DATE (YYMMDD) , 

PORT OF DEPARTURE - i n  p k i n  language ( i . e . ,  
city,  country). 

SURVEY ARRIVAL DATE (YYMMDD). 

PORT OF ARRIVAL - i n  pZain knguage ( i . e . ,  
c i ty ,  country). 

SEQUENCE NUMBER - Set to "04". 

41-46 

47-78  

6 

32 

312 

3 2 A 1  

79-80 

Sequence No. 5 

1-40 

2 12 

40 

38 

4 0 A 1  

3 8 A 1  

NAVIGATION INSTRUMENTATION - i n  plain 
language (e.g. ,  "SAT/LORAN A/SEXTANT"). 

POSITION DETERMINATION METHOD - i n  ptain 
language (e.g. ,  "PRIM - SATELLITE, SEC-LORAN 

SEQUENCE NUMBER - Set to "05". 

A,,). 

4 1 - 7 8  

7 9 - 8 0  

Sequence No. 6 

1-40 

2 I 2  

40 4 0 A 1  BATHYMETRY INSTRUMENTATION - i n  plain 
language. Include information such as 
frequency, beam width, and sweep speed of 
recorder. 

ADDITIONAL FORMS OF BATHYMETRY DATA - i n  
ptain language (e.g., "MICROFILM", "ANALOG 
RECORDS", etc . ) .  

SEQUENCE NUMBER - Set to "06". 

4 1 - 7 8  38 3 8 A 1  

7 9 - 8 0  

Sequence No. 7 

1-40 

2 I 2  

40 4 0 A 1  MAGNETICS INSTRUMENTATION - i n  plain language 
(e .g . ,  "PROTON PRECESSION MAG-GEOMETRICS 
6-801"). 

ADDITIONAL FORMS OF MAGNETICS DATA - in 
plain language (e .g . ,  "PUNCH TAPE", "ANALOG 
RECORDS", etc. ) . 
SEQUENCE NUMBER - Set to "07". 

41-78 38 3 8 A 1  

79-80 

Sequence No. 8 

1-40 

2 I 2  

40 

38 

4 0 A 1  

3 8 A 1  

GRAVITY INSTRUMENTATION - i n  pZain language 
( e , g . ,  " L  and R S-26"). 

ADDITIONAL FORMS OF GRAVITY DATA - in ptain 
language (e.g. ,  "MICROFILM", "ANALOG RECORDS", 
etc . ) .  

SEQUENCE NUMBER - Set to "08".  

41-78 

79-80 2 I 2  

5 



Sequence 140. 9 

Character Length 
Code 

1-40 40 40A1 

Nos. o f  f i e l d  - 

41-78 38 38A1 

79-80 2 I 2  

Sequence No. 10 

1 1 A 1  

2-75 74 74A1 

76-78 

79-80 

3 

2 

Sequence No. 11 

1-17 17 

18-78 

79-80 

61 

2 

Sequence No. 12 

1-3 3 

4-15 

16-20 

12 

5 

blank 

I 2  

17A1 

blank 

I 2  

F3.1 

12A1 

F5.1 

Descr ip t ion  

S E I S M I C  INSTRUMENTATION - in p k i n  language. 
Inc lude the  s i z e  o f  the sound source, the  record- 
i n g  frequency f i l t e r s ,  and the number o f  chan- 
ne l s  (e.g., "1700-CU IN. AIRGUN, 8-62 HZ, 36 
CHANNELS"). 

FORMATS OF SEISMIC DATA - in p k i n  language 
(e.g. , "DIGITAL", nMICROFILM", "NEGATIVES", 
etc.).  

SEQUENCE NUMBER - Set t o  "09". 

FORMAT TYPE - Set t o  "A", which means format 
conta ins  integers,  f l o a t i n g  points,  and 
a 1 phanumeri cs . 
FORMAT DESCRIPTION - This i s  one method of 
reading (no t  w r i t i n g )  the  data i n  FORTR4N. Set 
t o  t he  fo l l ow ing :  
F8.5, F9.5, 11, F6.4, F6.1, 12, 11, 3F6.1, 11, 
F5.1, F6.0, F7.1,". (NOTE: cont inued i n  
sequence number 11.) 

"(11, A8, F5.2, 412, F5.3, 

SEQUENCE NUMBER - Set t o  "10". 

FORMAT DESCRIPTION - (cont inued).  Set t o  t he  
fo l l ow ing :  "F6.1, F5.1, A8, 411)". 

SEQUENCE NUMBER - Set t o  "11". 

GENERAL DIGITIZING RATE OF BATHYMETRY - This 
r a t e  i s  t h a t  which i s  present w i t h i n  the data 
records; i t s  p rec i s ion  i s  0.1 minute. 
t he re  i s  no general d i g i t i z i n g  ra te ,  f i l l  w i t h  
9s (e.g., i f  values were coded every 5 minutes, 
se t  t o  "050" 1. 
GENERAL SAMPLING RATE OF BATHYMETRY - in pZain 
language. This r a t e  i s  instrumentation-depen- 
dent (e.g. , "l /SECOND") .  

ASSUMED SOUND VELOCITY - Accurate t o  0.1 meter/ 
sec. H i s t o r i c a l l y ,  i n  the  U.S. t h i s  speed has 
been 800 fathoms/sec, which equals 1463.0 
meters/sec. ; however, some recorders have a 
c a l i b r a t i o n  o f  1500 meters/sec (e.g., ''14630''). 

I f  
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Sequence No. 12 (Cont.) 

Character Length 

21-22 2 

Nos. o f  f i e l d  

23-78 56 

79-80 2 

Sequence No. 13 

1-3 3 

4-5 

6-9 

10-14 

15-17 

18-19 

2 

Code 

I 2  

- 

56A1 

I 2  

F3.1 

I 2  

14 

F5.1 

I3 

I 2  

Desc r ip t i on  

BATHYMETRY DATUM CODE 
00 - 
01 - 
02 - 
03 - 
04 - 
05 - 
06 - 
07 - 
09 - 
10 - 
11 - 
88 - 

08 - 

No c o r r e c t i o n  app l i ed  (sea l e v e l )  
Lowest normal low water 
Mean lower low water 
Lowest low water 
Mean lower low water sp r ing  
Ind ian  sp r ing  low water 
Mean low water spr ing 
Mean sea l e v e l  
Mean low water 
Equator ia l  sp r ing  low water 
Tropic  lower low water 
Lowest astronomical t i d e  
Other, spec i f y  i n  a d d i t i o n a l  documenta- 
t i o n  p o r t i o n  o f  header. * 

(NOTE: One should n o t  confuse these codes, 
which c o r r e c t  bathymetry values t o  a common 
datum, w i t h  co r rec t i ons  f o r  transducer depth 
o r  Matthews Zones.) 

INTERPOLATION SCHEME - in pZain language. 
This  f i e l d  a l lows f o r  a d e s c r i p t i o n  of t he  
i n t e r p o l a t i o n  scheme used, should some of the 
data records con ta in  i n t e r p o l a t e d  values (e.g. , 

SEQUENCE NUMBER - Set t o  "12". 

"5-MINUTE INTERVALS AND PEAKS AND TROUGHS"). 

GENERAL DIGITIZING RATE OF MAGNETICS - This  
r a t e  i s  t h a t  which i s  present  w i t h i n  the data 
records; i t s  p r e c i s i o n  i s  0.1 minute. If 
there  i s  no general d i g i t i z i n g  ra te ,  f i l l  
w i t h  9s. 

GENERAL SAMPLING RATE OF MAGNETICS - This  
r a t e  i s  instrumentation-dependent and the 
p r e c i s i o n  i s  1 second (e.g., if the pulse 
r a t e  i s  every 3 seconds, s e t  t o  "03"). 

MAGNETIC SENSOR TOW DISTANCE - This i s  the 
d i s tance  from the nav iga t i on  reference t o  the 
leading sensor; i t s  p r e c i s i o n  i s  1 m. 

SENSOR DEPTH - This  i s  the estimated depth of 
t he  l ead  magnetic sensor t o  the nearest 0.1 m. 

HORIZONTAL SENSOR SEPARATION - I f  two sensors 
a r e  used, t h i s  i s  t h e i r  separat ion distance; 
i t s  p r e c i s i o n  i s  1 m. 

REFERENCE FIELD CODE - This  i s  t he  reference 
f i e l d  used t o  determine the r e s i d u a l  magnetics: 

* 

00 - Unused 07 - UK 75 
01 - AWC 70 08 - POGO 0368 
02 - AWC 75 09 - POGO 1068 
03 - IGRF-65 10 - POGO 0869 

05 .. GSFC-1266 
04 - IGRF-75 88 - Other, spec i fy  

i n  f o l l o w i n g  
06 - GSFC 0674 

(POGO 0674) 
f i e l d ,  columns * 20-31. 
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Sequence No. 13 (Cont.) 

Character Length 
Nos. o f  f i e l d  Code 

20-31 12 12A1 

32-78 47 47A1 

79-80 2 

Sequence No. 14 

1-3 3 

I 2  

F3.1 

4- 5 2 I 2  

6 1 I1 

*7-23 

24 

25-40 

41-78 

17 

1 

16 

38 

1 7 A 1  

I1 

16A1 

38A1 

Descr ip t i on  

REFERENCE FIELD - i n  p la in  lampage. 

METHOD OF APPLYING RESIDUAL FIELD - i n  p la in  
Zanguage. 
reduc t i on  t o  the  data (e.g., "LINEAR INTERP. 
I N  60 M I .  SQUARE"). 

The procedure used i n  app ly ing  t h i s  

SEQUENCE NUMBER - Set t o  "13". 

GENERAL D I G I T I Z I N G  RATE OF GRAVITY - This r a t e  
i s  t h a t  which i s  present  w i t h i n  the  data rec -  
ords; i t s  p r e c i s i o n  i s  0.1 minute. I f  the re  
i s  no general d i g i t i z i n g  ra te ,  fill w i t h  9s. 

GENERAL SAMPLING RATE OF GRAVITY - This r a t e  
i s  i ns t rumen ta t i on  dependent; i t s  p r e c i s i o n  i s  
1 second. I f  reco rd ing  i s  continuous, s e t  t o  

00" * 

THEORETICAL GRAVITY FORMULA CODE - 
1 - Heiskanen 1924 

yo = 978.052 1 + 0.005 285 s in2@ - 
0.000 0070 si:' 24 t 
0.000 027 cos2@ cos2 ( A  - 18')) 

y o  = 
2 - I n t e r n a t i o n a l  1930 

1 + 0.005 2884 s i n 2 @  - 
3 - IAG S stem 1967 

' 

& o m ( l  + 0.005 278895 s i n 2 @  t 
0.000 023462 s i n ' @ )  . ~~ - 

8 - Other - s p e c i f y  i n ' t h e  f o l l o w i n g  f i e l d ,  
columns 7-23. 

THEORETICAL G R A V I T Y  FORMULA - i n  pZain 
language 
SYSTEM (1967) , etc.). 

REFERENCE SYSTEM CODE - This i d e n t i f i e s  the 
reference f i e l d :  
1 - Local system - spec i f y  i n  the  f o l l o w i n g  

2 - Potsdam system 
3 - System I G S N  71 
9 - Other, spec i f y  i n  the  f o l l o w i n g  f i e l d ,  

columns 25-40. 

REFERENCE SYSTEM - i n  plain language (e. ., 
"POTSDAM SYSTEM", "SYSTEM I G S N  71". etc.7. 

CORRECTIONS APPLIED - i n  p la in  language. 
D r i f t ,  tare,  and b ias  co r rec t i ons  app l i ed  
(e.g., "+0.075 MGAL PER DAY"). 

SEQUENCE NUMBER - Set t o  "14". 

(e.;. , "INTERNATIONAL '30", " I A G  

f i e l d ,  columns 25-40. 

79-80 2 I 2  
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Sequence No. 15 

Character Length 

1-7 7 

Nos. o f  f i e l d  

8-40 33 

41-47 7 

48-78 31 

79-80 2 

Sequence No, 16 

1-2 2 

3 

4-78 

1 

75 

79-80 2 

Sequence No. 17 

1-75 75 

76-78 3 

79-80 2 

Sequence Nos. 18-24 

1-78 78 

79-80 2 

Code 

F7.1 

- 

33Al 

F7.1 

31A1 

I 2  

I 2  

b lank 

15(14,1X) 

I2 

15(14,1X) 

blank 

I 2  

7 8 ~ 1  

I2 

Descr ip t i on  

DEPARTURE BASE STATION GRAVITY - Represents 
g r a v i t y  a t  sea l e v e l ;  i t s  p r e c i s i o n  i s  0.1 
mgal . (Network va lue prefer red.  ) 

DEPARTURE BASE STATION DESCRIPTION - i n  p la in  
language. 
t i o n .  

ARRIVAL BASE STATION GRAVITY - Represents 
g r a v i t y  a t  sea l eve l ;  i t s  p r e c i s i o n  i s  0.1 
mgal . (Network va lue prefer red.  ) 

ARRIVAL BASE STATION DESCRIPTION - i n  ptain 
language. 
t i o n .  

SEQUENCE NUMBER - Set t o  "15". 

* 
Ind ica tes  name and number o f  sta- 

* 
Ind ica tes  name and number o f  s ta-  

NUMBER OF 10-DEGREE IDENTIFIERS - This i s  
t h e  number o f  4 - d i g i t  IO-degree i d e n t i -  
f i e r s ,  exc lud ing the "9999" f l a g ,  which 
w i l l  f o l l ow  t h i s  f i e l d  (see appendix 1). 

> *  
10-DEGREE IDENTIFIERS - This i s  a se r ies  o f  
4 - d i g i t  codes, separated by commas, which 
i d e n t i f y  the 10-degree squares through which 
the  survey c o l l e c t e d  data (see appendix 1). 
Code "9999" a f t e r  l a s t  i d e n t i f i e r .  

SEQUENCE NUMBER - Set t o  "16". 

10-DEGREE IDENTIFIERS - (continued). I 

SEQUENCE NUMBER - Set t o  "17". 

ADDITIONAL DOCUMENTATION - in p l a i n  language. 
Th is  i s  a f r e e l y  format ted f i e l d .  

SEQUENCE NUMBER - Set equal t o  "18" through 
"24", sequent ia l ly .  

*F ie lds 1-78 i n  sequence numbers 16 and 17 may be blank f i l l e d  by the  c o n t r i b u t i n g  i n s t i t u t i o n .  
The data center  can determine these codes by a computer search o f  the l a t i t u d e s  and longi tudes w i t h i n  
t h e  tape f i l e .  

9 
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Other Type " I t 1  Header R e c o r h .  Should the re  be i n s u f f i c i e n t  space i n  the a d d i t i o n a l  documentation 
p o r t i o n  o f  t he  f i r s t  header record - type "l", one may use up t o  th ree  a d d i t i o n a l  phys ica l  records 
(i.e., 1,920 characters  each) i n  the  f o l l o w i n g  format: 

Continue t o  l a b e l  each 80-character image by ass ign ing sequence numbers t o  columns 79-80 
(e.9. , the  second phys ica l  header reco rd  w i l l  con ta in  sequence numbers 25-48; the t h i r d  phys ica l  
header reco rd  w i l l  con ta in  sequence numbers 49-72; the f o u r t h  phys ica l  header record w i l l  con ta in  
sequence numbers 73-96). 

b )  The f i r s t  80-character image w i t h i n  each phys i ca l  reco rd  (sequence numbers 25, 49, and 73) 
should con ta in  t h e  same in format ion i n  columns 1-22 as appears i n  sequence no. "01". 

C )  A l l  o the r  undefined columns may be f i l l e d  w i t h  a d d i t i o n a l  documentation which i s  f r e e l y  
formatted. 

a )  

HEADER RECORD--TYPE "2" 

A t  present, t h i s  reco rd  i s  n o t  defined; i t  i s  being reserved f o r  f u t u r e  use t o  support a 
dynamic format. 

THE DATA RECORD 

The data record presents underway marine geophysical data i n  a c o r r e l a t i v e  manner. Geophysical 
data (bathymetry, magnetics, and g r a v i t y )  and seismic i n fo rma t ion  ( sho t -po in t  i d e n t i f i c a t i o n )  are pre- 
sented w i t h  a corresponding t ime and p o s i t i o n .  Documentation t h a t  i s  va r iab le  throughout the c r u i s e  a l s o  
i s  inc luded w i t h i n  each data record. 
data are present, t h i s  reco rd  should be inc luded w i t h  the  data parameter f i e l d s  l e f t  unused (9s  f i l l e d ) .  

The l o g i c a l  reco rd  l e n g t h  i s  120 characters  and the  b lock ing  f a c t o r  i s  16 l o g i c a l  records per 
phys ica l  record (i .e., 1,920 characters) .  

Format Conventions: 

I f  pr imary nav iga t i on  e x i s t s  a t  a j unc tu re  where no geophysical 

1. A l l  decimal p o i n t s  are impl ied.  
2. A l l  s igns a r e  confined t o  s p e c i f i e d  columns. 
3. Leading zeros and blanks a re  equiva lent .  
4. Unknown o r  unused f i e l d s  are t o  be f i l l e d  w i t h  9s (DO NOT BLANK FILL) .  
5. A l l  "correct ions,"  such as t ime zone, d i u r n a l  magnetics and EBtvgs, a r e  understood t o  be added 

(e.g., t ime zone c o r r e c t i o n  i s  the number o f  hours which must be added t o  the recorded t ime t o  
determi ne GMT) . 

6. A l l  numeric f i e l d s  are r i g h t - j u s t i f i e d .  
7. A l l  alphanumeric f i e l d s  are l e f t - j u s t i f i e d .  

Character Length 

1 1 I1 

Code - Nos. o f  f i e l d  

2-9 8 8A 1 

10 1 A 1  

11-14 4 F4.2 

Descri p t i on 

DATA RECORD TYPE - A l l  data records are de f i ned  and 
se t  t o  "3". 

CRUISE I D E N T I F I E R  - I n s t i t u t i o n  i d e n t i f i c a t i o n  ( f o r  
re ference purposes) i s  i d e n t i c a l  t o  t h a t  which ap- 
pears i n  header type "I",  sequence no. " O l " ,  columns 
2-9. (NOTE: l e f t - j u s t i f y ) .  

S I G N  FOR TIME ZONE CORRECTION. 

TIME ZONE CORRECTION - Corrects  survey t ime ( i n  
characters  15-27) t o  GMT when added: equa2.s zero 
when time is GMT. Time zone normal ly  f a l l s  between 
-13 and +12 i n c l u s i v e l y .  (NOTE: I f  poss ib le  GMT 
should be entered, thus s e t t i n g  f i e l d  t o  "0000"; how- 
ever, i f  analog and d i g i t a l  records are i n  l o c a l  time, 
i t  i s  d e s i r a b l e  t o  ma in ta in  l o c a l  t ime t o  f a c i l i t a t e  
data c o r r e l a t i o n .  ) 
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The Data Record (Cont.) 

Character 
Nos. 

15-16 

17-18 

19-20 

21-22 

23-27 

28 

29-35 

36 

37-44 

45 

Length 
o f  f i e l d  

2 

2 

2 

2 

5 

1 

7 

1 

8 

1 

46-51 6 

52-57 
* 

58-59 

60 1 

Code 

I2 

I2 

I2 

I2 

F5.3 

A 1  

- 

F7.5 

A 1  

F8.5 

I1 

F6.4 

F6.1 

I2 

I 1  

Descrip t i on 

YEAR - (e.g., 1972 i s  represented as 72). 

MONTH - (e.g., February i s  represented as 02). 

DAY - day o f  month. 

HOUR - hour o f  day. 

MINUTES - p r e c i s i o n  t o  0.001 minute. 

S I G N  FOR LATITUDE 
+ = Nor th - = South 

LATITUDE - p r e c i s i o n  t o  0.00001 degree (which i s  
approximately 1.1 m). 

S I G N  FOR LONGITUDE 
+ = East 
- = West 

LONGITUDE - p r e c i s i o n  t o  0.00001 degree. 

POSITION TYPE CODE - i n d i c a t e s  how the  nav iga t i on  
was obtained: 
1 = Observed f i x  
3 = I n t e r p o l a t e d  
9 = Unspeci f ied.  

BATHYMETRY, TRAVELTIME - 2-way t r a v e l  t ime  co r rec ted  
fo r  t ransducer  depth and o t h e r  such co r rec t i ons ,  
e s p e c i a l l y  i n  shal low water (de f i ne  procedure i n  
addi t ional  documentation p o r t i o n  o f  header, espe- 
c i a l l y  i f  the  t r a v e l t i m e  has n o t  been co r rec ted  
f o r  t ransducer  depth). P rec i s ion  i s  0.0001 second 
(assuming 800 fathoms/second, t h i s  i s  approximate1 y 
0.15 meters. I f  unspeci f ied,  s e t  t o  "999999". 

BATHYMETRY, CORRECTED DEPTH - Corrected depth i n  
meters; p r e c i s i o n  i s  0.1 m. I f  unspec i f i ed  s e t  t o  
"999999". 

BATHYMETRY CORRECTION CODE - This code d e t a i l s  the 
procedure used f o r  determin ing the  sound v e l o c i t y  
c o r r e c t i o n  t o  depth: 
01-55 Matthews Zone - use o n l y  i f  Matthews Zones 

were used t o  c o r r e c t  depth 
59 Matthews c o r r e c t i o n s  used b u t  zones un- 

s p e c i f i e d  i n  data reco rd  
60 S. Kuwahara Formula 
61 Wilson Formula 
62 Del Grosso Formula 
88 

99 Unspecif ied. 

BATHYMETRY TYPE CODE - i n d i c a t e s  how the data r e c o r d ' s  
bathymetry va lue was obtained: 
1 = Observed 
3 = I n t e r p o l a t e d  ( e x p l a i n  scheme i n  header type "l", 

9 = Unspeci f ied.  

Other (descr ibe c o r r e c t i o n  procedure i n  
Add i t i ona l  Documentation p o r t i o n  of header) 

sequence no. 12, columns 23-78) 
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The Data Record (Cont.) 

Character Length 

61-66 6 F6.1 MAGNETICS TOTAL FIELD, 1ST SENSOR - t o t a l  f i e l d  

Nos. o f  f i e l d  - Code Descr ip t ion 

leading ( c loses t  t o  sh ip)  sensor. 
used i f  on ly  one sensor i s  employed. 
0.1 nanotesla (gamma). 
"999999". 

MAGNETICS TOTAL FIELD, 2ND SENSOR - t o t a l  f i e l d  
f o r  t r a i l i n g  sensor. 
o r  I f  f i e l d  i s  unspeci f ied,  se t  t o  "999999". 
separat ion def ined i n  header type "l", sequence no. 
13, columns 15-17.) Prec is ion i s  0.1 nanotesla. 

This f i e l d  i s  
Prec is ion i s  

I f unspecified, se t  t o  

If on ly  one sensor i s  employed 
(Sensor 

67-72 6 F6.1 

73 1 

74-78 5 

79 1 

80 1 

81-84 4 

85 I 

86-90 5 

91-97 7 

98 I 

99-103 5 

104 1 

105-108 4 

A 1  

F5.1 

I1  

A 1  

F4.1 

A 1  

F5.0 

F7.1 

A 1  

F5.1 

A 1  

F4.1 

SIGN FOR RESIDUAL FIELD. 

MAGNETICS RESIDUAL FIELD - res idual  f i e l d ;  p rec i s ion  
i s  0.1 nanotesla. The reference f i e l d  used i s  coded 
i n  header type I'l", sequence no. 13, columns 18-19. 
I f  unspeci f ied se t  t o  "99999". 

SENSOR USED FOR RESIDUAL FIELD 
1 = 1 s t  o r  leading sensor 
2 = 2nd o r  t r a i l i n g  sensor 
9 = Unspecified, 

S I G N  FOR DIURNAL CORRECTION. 

MP.GNETICS DIURNAL CORRECTION - Prec is ion i s  0.1 nano- 
tes la ;  i f  9 f t l l e d  (i.e., se t  t o  "9999"), t o t a l  and 
res idua l  f i e l d s  are assumed t o  be uncorrected. If 
used, t o t a l  and res idua ls  a re  assumed t o  have been 
already corrected.. 

SIGN FOR DEPTH OR ALTITUDE OF MAGNETIC SENSOR 
+ = Below sea l e v e l  - = Above sea l e v e l  

DEPTH OR ALTITUDE OF LEAD MAGNETIC SENSOR - p o s i t i o n  
o f  sensor below o r  above sea leve l ;  p rec i s ion  i s  1 m. 
I f  unspeci f ied se t  t o  "00000". 

OBSERVED GRAVITY - Corrected f o r  E'dtvk,  d r i f t  and 
tares. Prec is ion of 0.1 mgal. If unspecified, se t  
t o  "9999999". 

SIGN FOR EOTVOS CORRECTION. 

EOTVOS CORRECTION - E = 7.5 V cos@ s ina  + 0.0042 V 2  
( i f  V 2  i s  n o t  used, make note i n  add i t i ona l  documenta- 
t i o n  p o r t i o n  o f  header type "l".). If  unspeci f ied,  
s e t  t o  "99999". 

SIGN FOR FREE-AIR ANOMALY. 

FREE-AIR ANOMALY - p rec i s ion  i s  0.1 mgal. 

Free-a i r  Anomaly = Gobserved - theo re t i ca l  

(The formula used t o  compute G theoretical should 

be coded i n  header type "l", sequence no. 14, 
column 6; the reference system should be coded i n  
header type "l", sequence no. 14, column 24.) If 
unspeci f ied,  se t  t o  "9999". 
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The Data Record (Cont.) 

Character Length 

109-116 8 8A1 SEISMIC SHOT-POINT IDENTIFICATION - used f o r  cross 

There are two methods t o  code t h i s  

METHOD A - Use shot-po int  l i n e  and/or number 
when f i r i n g ;  f i l l  w i t h  9s when n o t  f i r i n g .  
METHOD B'- code as fol lows: 
"00000000" - No f i r i n g  
"11111111" - F i r i n g  
"99999999" - Unspecified. 

Nos. o f  f i e l d  Code Desc r ip t i on  - 
r e f e r e n c i n g  analog seismic data w i t h  d i g i t a l  geo- 
phys i ca l  data. 
data: 

QUALITY CODE FOR GRAVITY - 
0 - Data o f  good q u a l i t y  
1 - 0-3 mgals r o o t  mean square o f  - 3-5 'gals cross checks o r  q u a l i t y  
3 - 5-10 mgals estimate 

5 - Suspected poor (bu t  usable) q u a l i t y  
6 - Known poor (bu t  usable)  q u a l i t y  
7 - Suspected bad (unusable) q u a l i t y  
8 - Known bad (unusable) q u a l i t y  
9 - I lnspeci f ied.  

4 - >10 mgals I 
1 I1 117 

118 

119 

120 

1 

1 

1 

I1 

1.1 

I1 

QUALITY CODE FOR MAGNETICS - 
0 - Data o f  good q u a l i t y  
1 - Low l e v e l  o f  inst rument  no ise 
2 - High l e v e l  o f  inst rument  no ise 
3 - Minor Magnetic Disturbance (storm) 

4 - Major Magnetic Disturbance (storm) 

5 - Suspected poor ( b u t  usable) q u a l i t y  
6 - Known poor (bu t  usable) q u a l i t y  
7 - Suspected bad (unusable) q u a l i t y  
8 - Known bad (unusable) q u a l i t y  
9 - Unspecif ied. 

QUALITY CODE FOR BATHYMETRY - 
0 - Data o f  good q u a l i t y  
1 - Maximum e f f e c t i v e  beam ha l f -w id th  

2 - Maximum e f f e c t i v e  beam h a l f - w i d t h  

3 - Maximum e f f e c t i v e  beam h a l f - w i d t h  

4 - Maximum e f f e c t i v e  beam h a l f - w i d t h  

5 - Suspected poor (bu t  usable)  q u a l i t y  
6 - Known poor ( b u t  usable) q u a l i t y  
7 - Suspected bad (unusable) q u a l i t y  
8 - Known bad (unusable) q u a l i t y  
9 - Unspecif ied. 

5 - Suspected, by the  o r i g i n a t i n g  i n s t i t u t i o n  
6 - Suspected, by the  data cen te r  
9 - No i d e n t i f i a b l e  problem found. 

(NOTE - I n s t f t u t i o n  w i l l  most f r e q u e n t l y  9 
f i l l  t h i s  f i e l d ;  however, should they wish t o  code 

, the  data cen te r  w i l l  n o t  c o n t r a d i c t .  The a "5" 
data cen te r ' s  q u a l i t y  c o n t r o l  program, which performs 
(among o the r  checks) a v e c t o r i a l  ana lys i s  of t he  
nav igat ion,  i s  a v a i l a b l e  i n  a p r i n t o u t  form upon 
request ) .  

a f f e c t i n g  data 

a f f e c t i n g  data 

l e s s  than 5" 

5" - 16" 
16" - 25" 

grea te r  than 25" 

QUALITY CODE FOR NAVIGATION - 
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GEOPHYSICAL DATA RECORD * 

For t h e  f i c t i t i o u s  example above: 

Cruise: R / V  CONRAD, Cruise 15, l e g  4 
Date: 3 February 1972 
Time: 10:30 a.m. (GMT) 
L a t i t u d e :  40,02O8O0S 
Longitude: 52.31200°E 
P o s i t i o n  type: Observed f i x  
Bathymetry 2-way t r a v e l t i m e :  6.0343 sec. 
Bathymetry cor rec ted  depth: 4520.0 m 
Bathymetry c o r r e c t i o n  procedure: 

Bathymetry data type: Observed value 
Magnetics t o t a l  f i e l d :  25607.0 nano- 

Magnetics r e s i d u a l  f i e l d :  - 0037.0 

Matthews Zone #23 

t e s l a s  (one sensor) 

nanoteslas 

Diurnal  c o r r e c t i o n :  Not suppl ied 
Depth o f  sensor: 60 m 
Observed g r a v i t y :  979,881.1 mgals 
Eotvos c o r r e c t i o n :  +20.3 mgals 
Free-a i r  anomaly: - 009.0 mgals 
Seismic Shot-Point No.: 126 
Q u a l i t y  f o r  g r a v i t y :  Wi th in  5-10 mgals 
Q u a l i t y  f o r  magnetics: Suspected poor 

( b u t  usable) 
Q u a l i t y  f o r  bathymetry: Unspeci f ied 
Q u a l i t y  f o r  nav iga t ion :  Suspected, 

based on Data Center 's  v e l o c i t y  
ana lys is .  
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APPENDIX I 

@=7 L 

Equator 
2 2  

W 

* = 5  b 

10-DEGREE-SQUARE IDENTIFIER CODE 

c QC=1 

E 

4! QC-3 

A 10-degree-square area can be easily identified by constructing a four-digit number. 
of th i s  number, in order of the i r  construction are described as follows: 

The components 

uadran t  - A one-digit number ident i f ies  the quadrant o f  the world w i t h  the following significance t o  
h i t :  

1s t  d i g i t  = Quadrant number 

Qc Code Latitude Longitude 
1 North East 
3 South East 
5 S o u t h  West 
7 North West 

10-Degree Square - The next three d ig i t s  identify a unique 10-degree square; 
d ig i t s  consist of: 

thus, the significant 

* 
Examples: 

( i )  
( i i )  

( i i i )  
(iV) 

2nd d i g i t  = Tens d i g i t  o f  degrees la t i tude 
3rd d i g i t  = Hundreds d i g i t  of degrees longitude 
4 t h  d i g i t  = Tens d i g i t  of degrees longitude 

IO-DEGREE SQ IDENT. CODE 
(& L a t L o n g L o n g  

37 degrees 48' S, 4 degrees 13' E 3 3 0  0 
21.6 degrees S, 14.3 degrees W 5 2 0  1 
34 degrees 28' N, 143 degrees 27'W 7 3 1  4 
75 degrees N, 43 degrees E 

* I  

1 7 0  4 

75O N 043O E - u u u  Ak+2°i 
LATITUDE ' , LONGITUDE 

I l lustrat ion for Example ( i v )  
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