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GOAL, OBJECTIVES AND PRIORITIES 

Goa 1 

The goal  of the  United S t a t e s  da t a  management system is  

t o  acqui re ,  on a continuous b a s i s ,  increas ingly  accura te  d a t a  

about t he  e a r t h ' s  t o t a l  environment, t o  reduce such d a t a  t o  

usable  proport ions,  and t a  disseminate it t o  t h e  users  and 

custodians of such information. Such a goa l  is extremely 

broad i n  scope and very general  i n  purpose. Quite probably 

i t  can s tand ,  as s t a t e d ,  f o r  q u i t e  a long time. However, t he  

immediate objec t ive  and assoc ia ted  p r i o r i t i e s  a long  the  path 

t o  t h a t  goal  do need some ampl i f ica t ion  and c l a r i f i c a t i o n .  

0 b j ec t ive s 

Environmental ob jec t ives  -- Modern man i s  coming t o  re- 

a l i z e  t h a t  t he  oceans, t he  atmosphere and c e r t a i n  a spec t s  of 

the s o l i d  earth are i n t e r a c t i n g  p a r t s  of the  t o t a l  geophysical 

environment. 

or  predicted only as component elements of a s ing le  system, 

These p a r t s  can be f u l l y  understood, monitored 
'. 

which i s  planetwide. The i n t e r a c t i n g  elements of a s i n g l e  

system elements determine weather and climate everywhere, and 

as a r e s u l t  a f f e c t  land,  s ea ,  undersea and a i r  operat ions.  

The technology f o r  t h i s  t o t a l  environment monitoring and pre- 

d i c t i n g  has major common elements. 

ments  such as sa te l l i t es ,  buoys ( f ixed  and f r e e  f l a a t i n g ) ,  

ho r i zon ta l  sounding balloons,  h igh  speed communications, deep 

New t e c h n d o g i c a l  develop- 



d iv ing  submersibles,  shipboard computers, and 

ces s ing  c a p a b i l i t i e s  o f f e r  much promise f o r  a 

tegra ted sys  tem . Consequently, the fol lowing 

seem t o  r equ i r e  our na t iona l  a t t e n t i o n :  

new da ta  pro- 

worldwide in-  

ob jec t ive  s 

1. 

t i o n s  and with i n t e r n a t i o n a l  organiza t ions  i n  o rde r  

t o  f u l l y  achieve the  goal  of an in tegra ted  g loba l  

network of da t a  exchange about the t o t a l  environment. 

2 .  E f fec t ive  mobil izat ion of the s c i en t i f i c  and en- 

Cooperation by the United S t a t e s  with o the r  na- 

g ineer ing  c a p a b i l i t i e s  of t h e  Nation, with c l o s e r  co- 

ord ina t ion  among a l l  the  i n t e r e s t e d  agencies , both 

publ ic  and p r i v a t e .  

3 .  

the  world's  environment with f i r s t  emphasis on explora- 

t i o n .  

4. 

Stimulated expansion of t o t a l  human knowledge of 

Accelerated development and e x p l o i t a t i o n  of known 

or p o t e n t i a l  resources  on or  under the  sea bed. 

5 .  Preservat ion of the leadersh ip  r o l e  of t he  United 

S t a t e s  i n  acqui r ing  and sha r ing  knowledge about t he  

e a r t h  . 
6.  Development and improvement of the  vehic les ,  equip- 

ment and the  instruments used i n  explora t ion ,  research ,  ' 

surveys and recovery of resources .  

Data fnanagement ob jec t ives  -- The explora t ion  of the  

world's  environment has been a somewhat random and most o f t en  

uncoordinated process.  There has never y e t  been widespread 
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agreement as t o  

A s  t h e  problems 

da ta  handling procedures and s tandard iza t ion  e 

t o  be a t tacked  become more complex, g loba l  

i n  scope, and mul t i -d i sc ip l ina ry  i n  conten t ,  the  d a t a  con- 

sumers w i l l  be increas ingly  less a b l e  t o  produce t h e i r  own 

raw da ta  and w i l l  become increas ingly  interdependent on each 

o t h e r .  Any system t o  improve the  management of t h i s  da t a  

should d e a l  i n  a thoroughly cons i s t en t  way with the  d a t a  from 

i ts  source through au then t i ca t ion ,  indexing, f i l i n g ,  r e t r i e v a l ,  

and on t o  purging and up-dating. 

e s s a r i l y  a n t i c i p a t e  a completely cen t r a l i zed  operat ion , bu t  

does include a number of spec ia l ized  d a t a  centers  appropri-  

a t e l y  l inked toge ther .  

rec ted  t o  one c e n t r a l  po in t .  However, by u t i l i z i n g  the  pro- 

per  telecommunication l i n k s ,  t h e  da t a  s to red  i n  any cen te r  

can then be r e a d i l y  disseminated t o  any va l id  user  upon re- 

ques t  or  according t o  an approved schedule of t ransmissions.  

Users would n o t  have t o  search s e v e r a l  cen te r s '  d a t a  banks 

i n  order  t o  f i n d  the  da t a  t h a t  they were seeking. 

Such a system does no t  nec- 

The reques ts  fo r  data would be d i -  

Data management implementation -- 
Oceanographic Commission of UNESCO has issued a Manual on 

I n t e r n a t i o n a l  Oceanographic Data Exchange (2nd E d i t i o n )  which 

contains  a provis iona l  guide f o r  the exchange of d a t a .  

guide l is ts  two types of observations and desc r ip t ions  of 

data: Standard Observations, and Non-Standard or  Experimental 

Observations. 

The I n t e r  gave rnmen ta 1 

This 
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A .  Standard Observations are typica l ly :  

1. Values of a i r  temperature, ocean surface tem- 

pera tures ,  atmospheric pressure humidity, speed 

and d i r e c t i o n  of wind, p r e c i p i t a t i o n ,  v i s i b i l i t y ,  

sea-ice, and similar phenomena - 
2 .  Visual observat ions of sea and swells. 

3 .  Color and transparency of sea water. 

4 .  Values of temperatures , s a l i n i t y  and chemical 

p rope r t i e s  sea water a t  t he  surface and a t  s t a t e d  

depths .  

5 .  Mean monthly and annual sea l e v e l s .  

6 .  

o r  tabula ted  . 
7.  Information on bottom samples, such as cores .  

8 .  Values of p l a n t  pigments, primary production, 

zooplankton biomass, add micro-nekton biomass. 

Non-S tandard and/or Experimental Observations are: 

1. Instrumental  measurements of var ious physical  

p rope r t i e s  of sea water ( inc ludes  o p t i c a l ,  acous- 

t i c ,  e lectr ical ,  e tc .  ) 

2 .  Chemical analysis '  for trace elements , i n  sea 

water o r  i n  bottom sediments. 

3.  Instrumental  measurements of waves and swells. 

4.  Detailed measurements of cu r ren t s  and s t u d i e s  

of turbulence a t  var ious l e v e l s  o r  depths .  

5 .  Bottom photographs, topographic p r o f i l e s  , 

Soundings of depth e i t h e r  on p l o t t i n g  shee t s  

B . 
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biochemical a n a l y s i s .  

6 .  

7. Spec ia l ized  meteorological measurements ( solar 

r a d i a t i o n ,  d e t a i l e d  gradien ts  of wind ve loc i ty ,  etc. ). 

8. 

ies,  marine l i f e  observat ions,  underwater sounds, 

and bioluminescence. 

9 .  

Minearls and non-l iving resources  a v a i l a b l e  a t  

stated depths . 

Gravity and geomagnetic f i e l d  measurements. 

Bio logica l  d a t a ,  . taxonomic and eco log ica l  s tud-  

Chemical ana lys i s  of sediment and sea bed. 

The world-wide sys t e m  should employ standard observat ions 

t o  the f u l l e s t  poss ib le  e x t e n t .  The f u t u r e  should see more 

of t h e  non-standard and experimental  observations re-evaluated 

and converted i n t o  standardized measurements f o r  easy e n t r y  

i n t o  the  system of da t a  acqu ia i t i on .  

t i o n  w i l l  involve review and evaluat ion of the  fol lowing ele- 

ments of t h e  syskem: 

The a c t u a l  implementa- 

A .  Sensors -- means of observat ion and source inpu t  

t o  the  da t a  acqu i s i t i on  network. 

B. Platforms -- means of support ing the  sensors  i n  

the  environment ( s h i p s ,  buoys, a i rc raf t ,  bal loons,  

sa te l l i t es ,  e t c  ). 

C. Transmission l i n k s  -- means of g e t t i n g  the  informa- 

t i o n  from the sens3rs t o  d a t a  recept ion ,  processing, 

s to rage ,  and the r e t r i e v a l  l oca t ions .  

D.  Up d a t e  -- means of pe r iod ica l ly  purging and up 
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d a t i n g  the  d a t a  i n  order  t o  maintain the  v a l i d i t y  and 

usefulness  of the d a t a  elements c u r r e n t l y  i n  s torage ,  

or r e t r i e v a l  s ec t ions .  

E .  Dissemination -- means of g e t t i n g  the pe r t inen t  

da t a  t o  users  i n  a t imely manner, and eva lua t ion  of 

t h a t  data by the use r s .  

P r i o r i t y  -- The National Academy of Science 's  Com- 

mittee on Oceanography has observed t h a t  ??Maps are b a s i c  

t o o l s  f o r  a l l  t h e  sciences t h a t  d e a l  with the  e a r t h .  To 

understand and use the  oceans, we must first map them." 

Y e t ,  i f  the  ex is t ing  c h a r t i n g  and mapping programs of the  

Federal  Government are continued a t  present  funding and 

s t a f f i n g  l e v e l s ,  the  n a t i o n a l  marine objec t ives  w i l l  no t  

be met f o r  another  30 t o  50  years .  This i s  much too slow. 

The fol lowing p r i o r i t i e s  are suggested: 

A .  A s  a f i r s t  p r i o r i t y ,  t he  environmental da t a  re- 

quired f o r  cha r t ing  and mapping must  be obtained i n i -  

t i a l l y  i n  order  t o  f a c i l i t a t e  the a c q u i s i t i o n  of a l l  

o the r  environmental da t a  on a sound, accura te ,  scien- 

t i f  i c  base,  

B.  The second p r i o r i t y , s h o u l d  be given t o  the  estab-  

l ishment of the s c i e n t i f i c  c a p a b i l i t y ,  f a c i l i t i e s  and 

monitoring networks needed t o  make possible  a n  assess- 

ment of the g loba l  consequences of man's a c t i v i t i e s ,  

inc luding  bu t  n o t  l imi ted  t o  t h e  r e s u l t s  of burning 

f o s s i l  f u e l s ,  use af pes t i c ides  and i n s e c t i c i d e s  , and 
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any o the r  p a r t i c u l a t e  or gaseous po l lu t an t s .  

C.  The t h i r d  p r i o r i t y  should be given t o  the  exten- 

s ion of the world-wide weather monitoring and predic- 

t i o n  c a p a b i l i t i e s .  The Barbados Oceanographic and 

Meteorological Experiment (BOMEX) i s  a cooperative 

e f f o r t  of 7 f e d e r a l  agencies ,  19 u n i v e r s i t i e s ,  and 7 

i n d u s t r i a l  l a b o r a t o r i e s .  Data i s  being gathered by 

1 0  sh ips ,  1 2  ocean buoys, 24 a i r p l a n e s ,  and 7 satell i tes.  

Experience w i l l  i n d i c a t e  which information i s  l i k e l y  

t o  be most u s e f u l  i n  a t o t a l  e a r t h  environmental analy- 

sis system, and f o r  weather pred ic t ion  on a t r u l y  glo- 

b a l  scale f o r  some time i n t o  the  f u t u r e .  

D.  The fou r th  p r i o r i t y  would be assigned t o  gaining 

knowledge about l i v i n g  and non-l iving resources  on, i n ,  

o r  under the  oceans t h a t  might cont r ibu te  t o  the h e a l t h ,  

wealth and welfare of mankind. I n  o the r  words, a f te r  

explora t ion  should come e x p l o i t a t h n ,  with a11 due re- 

gard t o  po l lu t ion ,  over-production, ecological,damage, 

e tc .  

NATIONAL MARINE COUNCIL (JANUARY 1969 ) 

The Federal  Government provides leadersh ip  and support  

f o r  ocean research  and explora t ion ,  but  must a c t i v i t y  par- 

t i c i p a t i o n  by o thers  i s  abso lu te ly  e s s e n t i a l  and h i s t o r i c a l l y  

has been very e f f e c t i v e .  Our p r i v a t e  indus t ry  provides the  

management and c a p i t a l  t o  e x p l o i t  the  marine resources .  The 
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many u n i v e r s i t i e s  and i n s t i t u t e s  increase  the  s t o r e  of scien- 

t i f i c  knowledge while t r a i n i n g  much needed s k i l l e d  personnel.  

Intergovernmental organizat ions are adding t o  the  knowledge 

about  the sea and performing valuable coordinat ion a c t i v i t i e s .  

Other nat ions are a c t i v e l y  pursuing t h e i r  own n a t i o n a l  p a l s  

i n  t h e  sea and i t s  environment. A l l  of these  f a c t a r s  are 

considered i n  t h e  Third Report of t he  President  t o  the  Con- 

gress on Marine Resources and Engineering Dvvelopment en- 

t i t l e d  Marine Science Af fa i r s  -- A Year of Broadened P a r t i c i -  

pat ion.  This r e p o r t  sets o u t  17  pol icy  i s sues  t h a t  were 

considered by the National Marine Council dur ing  1968. A t  

least  9 of these pol icy  i s sues  involve some aspec ts  of da t a  

management i n  t he  interests  of the  United S t a t e s .  

1. Strengthening the  base f o r  launching the I n t e r -  

n a t i o n a l  Decade of Ocean Explorat ion.  . . t o  understand ocean 

phenomena and t o  discover  new ocean r e sources . .  .and f o r  i m -  

' provements i n  the quan t i ty ,  usefulness  and t imel iness  of 

da ta  exchanged between s c i e n t i s t s  a t  home and abroad. 

2 .  Improving t h e  i n t e r n a t i o n a l  organiza t iona l  s t ruc-  

t u r e  f o r  planning, coordinat ing and ca r ry ing  ou t  marine 

science programs of i n t e re s t  t o  ' the  i n t e r n a t i o n a l  community.. . 
The c e n t r a l  r o l e  of the  Intergavernmental  Oceanographic Com- 

mission i s  being c l a r i f i e d  . . .  t o  enable it t o  serve as a f o c a l  

po in t  f o r  coordinat ing the  i n t e r n a t i o n a l  ocean research  

a c t i v i t i e s .  
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3 .  Developing a l e g a l  regime f o r  t he  deep ocean floor 

which w i l l  encourage p r iva t e  investment i n  development of sea 

bed resources ,  reduce the  p o s s i b i l i t i e s  of i n t e r n a t i o n a l  can- 

f l i c t s  and d i spu te s ,  and promote U.S.  Secu r i ty ,  economic, po- 

l i t i c a l  and s c i e n t i f i c  i n t e r e s t s .  

4, 5 ,  6 ,  7 ,  8 ,  and 9 ( n o t  r e l evan t  t o  da t a  management) 

1 0 .  Encouraging p r iva t e  i n d u s t r i a l  development of f u e l s  

and minerals ... which have been i d e n t i f i e d  on the  Continental  

Shelf  and s lope . . . p  ro t ec t ion  of the environment from possible  

harmful s i d e  e f f e c t s  of ex t r ac t ion  a c t i v i t i e s ,  and reccon- 

naissance surveys of t he  Continental  S h e l f .  

11. I n s t i t u t i n g  new measures t o  insure  s a f e t y  of l i f e  

and property.  . . ( b )  development of a world-wide navigat ion 

plan incorpora t ing  land and sa t e l l i t e  based technology t o  

serve non-mili tary needs. 

1 2 ,  13  ( n o t  r e l evan t  t o  da t a  management) 

14.  Emphasizing Sea Grant investments f o r  t r a i n i n g  spe- 

c i a l i z e s  manpower, p a r t i c u l a r l y  ocean engineers and techni- 

c i a n s  ... research  r e s u l t s  w i l l  be disseminated t o  indus t ry  

and t h e  publ ic .  

1 5 .  F x t e r i n g  marine app l i ca t ions  of new technology.. . 
development of buoy technology t o  c o l l e c t  oceanographic and 

meteorological da t a  as a bas i s  f o r  l a t e r  dec is ions  on a 

world-wide ocean da ta  s t a t i o n  network i s  being acce lera ted  ... 
16. Improving c a p a b i l i t i e s  f o r  management of marine 

science information which is  c r i t i c a l  f o r  successfu l  research  
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and development a c t i v i t i e s  through broader use of automated 

equipment a t  the  National Oceanographic Data Center, a com- 

prehensive study of d a t a  needs t o  provide a framework f o r  an  

expanded environmental da t a  program, and preparat ion of cata- 

logs of cu r ren t  research p ro jec t s .  

17. Strengthening the  Nation's base of marine research 

and technology which undergirds any a spec t  of t he  t o t a l  na- 

t i o n a l  e f f o r t  ... improvement of na t iona l  f a c i l i t i e s  f o r  test- 

ing,  s tandard iza t ion ,  and c a l i b r a t i o n  of oceanographic in-  

struments.  

JUSTIFICATIONS 

The many possible  j u s t i f i c a t i o n s  f o r  the  g loba l  d a t a  sys- 

tem can probably b e s t  be summed up by reference t o  various 

o f f i c i a l  Acts of Congress, t o  s ta tements  and Reports by the  

Pres ident ,  and t o  the published plans as formulated by var i -  

ous in t e rna  t iona  1 non- governmen t a l  s c i e n t i f i c  o r  gani za t ions 

Following are f i v e  examples: 

A .  The system i s  needed i n  order  t o  adequately pursue, 

and a t t a i n ,  t he  na t iona l  goals  as formally s e t  f o r  the 

United S t a t e s  by the  Congress i n  approving the  Marine 

Resources and Engineering Development Act of June 1966. 

The Act p a r t i a l l y  reads as follows: 

Sec.  2 ( a )  It is  hereby declared t o  be the  pol icy  
of the  United S t a t e s  t o  develop, encourage and 
maintain a coordinated, comprehensive and long- 
range na t iona l  program i n  marine science f o r  the 
b e n e f i t  of a l l  mankind, t o  assist  i n  the  protec- 
t i o n  of hea l th  and property,  enhancement of 
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commerce, t r anspor t a t ion ,  and na t iona l  s e c u r i t y ,  
r e h a b i l i t a t i o n  of our commercial f i s h e r i e s ,  and 
increased u t i l i z a t i o n  of these and o ther  resources .  
Sec.  2 ( b )  The marine sciences a c t i v i t i e s  of t he  
United S t a t e s  should be conducted so  as t o  bon- 
t r i b u t e  t o  the  following objec t ives  ... the  expan- 
s ion  of human knowledge of t h e  marine environ- 
ment. . . t he  development and improvement of t he  
capabi l i t ies ,  performance, use and e f f i c i e n c y  of 
vehic les ,  equipment, and instruments f o r  use i n  
explora t ion ,  research ,  surveys,  the  recovery of 
resources ,  and the transmission of energy i n  the 
marine environment. 

B. The system is needed f o r  the  implementation of t he  

I n t e r n a t i o n a l  Decade of Ocean Exploration, proposed by 

Pres ident  Johnson f o r  the  1970's. The s t a t e d  ob jec t ives  

are " t o  probe the  mysteries of the sea.. . t o  assist i n  

meeting world t h r e a t s  of malnut r i t ion  and disease. . . 
- 

and t o  b r ing  c l o s e r  the day when the  pecqle of the  world 

can e x p l o i t  new sources of minearls and f o s s i l  fue l s . "  

The United Nations General Assembly has approved such a 

r e so lu t ion .  Our own, and o the r  na t ions  as w e l l ,  are 

i n  var ious stages of approving the e s t a b l i s h i n g  t h e  i m -  

plementation of t h e  Decade. 

C.  The system i s  needed t o  implement the  Global 

Atmospheric Research Program (GARP), now i n  f u l l  pre-  

para t ion  by the  i n t e r n a t i o n a l  meteorological f r a t e r n i t y  

f o r  bas ic  atmospheric research .  

Weather Watch includes the  t r a d i t i o n a l  meteorological 

parameters such as  cloud cover ,  temperature, pressure,  

and humidity. GARP w i l l  use a l l  of these and, i n  

add i t ion ,  i nves t iga t e  s o l a r  h e a t  i npu t s ,  energy 

The e x i s t i n g  World 
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transformation over land and sea, t r anspor t  of water, 

and c h a r a c t e r i s t i c s  of atmospheric e l e c t r i c i t y ,  i n  

order  t o  f i n d  ou t  t h e  b a s i c  answers, or pa r t i a l  answers, 

t o  why and how the  environment r e a l l y  does work. 

D. The system is needed t o  implement the United S t a t e s '  

plans t o  p a r t i c i p a t e  i n  the  In t eg ra t ed  Global Ocean Sta-  

t i o n  System (IGOSS) which i s  being planned and coordina- 

ted by the  Intergovernmental Oceanographic Commission of 

the United Nations. This p a r t i c i p a t i o n  should c e r t a i n l y  

harmonize with the planned na t iona l  e f f o r t s  i n  da t a  

management . 
E.  The F i r s t  Report of t he  Pres ident  t o  the  Congress 

on Marine Resources, and Engineering Development, Febru- 

a r y  1967, Chapter V I I ,  makes the  fol lowing poin ts  rele- 

vant t o  the need f o r  da t a  management. (They are  as 

va l id  i n  1969 as they were i n  1967.): 

1. Studies  have shown evidence of previcus d e f i -  

c i enc ie s  i n  the  Nation's marine d a t a  handling: de- 

l a y s  i n  f i l i n g ,  a r cha ic  handl ing methods, l ack  of 

c r i t i ca l  eva lua t ion ,  and inadequate i d e n t i f i c a t i o n  

of purpose. 

2 .  The explora t ion  of the oceans has been a some- 

what random process .  There has never been wide- 

spread agreement among t h e  marine science f i e l d  as 

t o  d a t a  handl ing procedures and s tandards ,  with 

the  r e s u l t  t h a t  ma te r i a l s  are n o t  as coherent and 
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systematic  a s  w e  now d e s i r e .  I n  the  meantime, tech- 

nology makes it possible  t o  accumulate the  d a t a  a t  

a v a s t l y  f a s t e r  rate than ever  before.  

3 .  A s  the  problems t o  be solved become more com- 

p lex ,  g loba l  i n  scope, and mul t i -d isc ip l inary  i n  con- 

t e n t ,  the  da t a  consumers w i l l  be separated from t h e  

da t a  c o l l e c t o r s .  Coordination then becomes v i t a l  

t o  the  success of t he  da t a  management system. To 

prevent unnecessary and c o s t l y  dup l i ca t ion  i n  da t a  

c o l l e c t i o n  -- by f a r  t he  most c o s t l y  p a r t  of marine 

and environmental sciences -- t h e  co l l ec t ed  da ta  

should be r e a d i l y  a v a i l a b l e  t o  a l l  users  cons i s t en t  

with the  need f o r  n a t i o n a l  s e c u r i t y .  

C U W N T  PRACTICESy PROCEDURES AND REQUIREMENTS 

Because of the vastness  of the  world and the  i n a c c e s s a b i l i t y  

of some par ts ,  large gaps e x i s t  i n  our p r e s e n t  s t o r e  of en- 

vironmental d a t a .  I n  order  t o  f i l l  some of these da t a  gaps 

i n  world-wide coverage, var ious programs have been proposed 

and are i n  var ious stages of implementation. These include 

such programs a s  the  National Data Buoy Program, Spacecraf t  

Oceanography P r o j e c t ,  World Weather Watch, Smithsonian Oceano- 

graphic S o r t i n g  Center, Essa 's  SEAMAP Program, etc.  A very 

s i g n i f i c a n t  a spec t  of modern data c o l l e c t i o n  by buoys, sh ips ,  

bal loons,  a i r c r a f t  and s a t e l l i t e  i s  the much greater volume 

of d a t a  t h a t  can be co l lec ted  p e r  u n i t  of time a s  compared 
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with any of t he  o lde r  methods. This p o t e n t i a l  increase  i n  

volume is  due t o  g rea t e r  geographic coverage i n  a s h o r t e r  time 

span and the  continuous d a t a  handl ing c a p a b i l i t y  usua l ly  pro- 

vided by these platforms. The increased -.emphasis on the  greater 

geographic coverage and synopt ic  d a t a  r e p o r t i n g  does no t ,  how- 

eve r ,  mean t h a t  sh ips  a r e  immediately outdated a s  da t a  co l lec-  

t i o n  platforms.  

be b e s t  f o r  in tens ive  s tudy of l imi ted  areas. 

It may w e l l  i nd ica t e  t h a t  sh ips  w i l l  always 

Furthermore, 

sh ips  are s t i l l  the  only p r a c t i c a l  platform f o r  d r i l l i n g  down 

i n t o  t h e  deep sea bed i n  order  t o  obta in  cores ,  bottom samples, 

deep temperatures,  e t c  . 
Current p rac t i ces  -- Current practices concerning the  

c o l l e c t i o n  of and dissemination of oceanographic environmental 

da t a  d iv ide  i t  i n t o  two very large classes. These two c l a s s e s ,  

time dependent and time independent, can be f u r t h e r  sub- 

divided as follows: 

A .  Time independent -- t he  information about these 

f e a t u r e s  of the  e a r t h ,  oceans and environment i s  rela- 

t i v e l y  s t a b l e  f o r  any given length  of time. 

1. 
2 .  
3 .  
4. 
5 .  
6.  
7 .  
8 .  
9. 
10. 

core samples of the  bottom of the  sea bed 
g rav i ty  
p r o f i l e s  of the  bottom 
magnetic measurements 
water depth 
sediment depth and composition 
e x t i n c t  volcanoes 
geologica l  f a u l t s  and f e a t u r e s  
shore l ine  configurat ion 
sunken ob jec t s  and d i s p o s a l  s i t e s  
( p a r t i c u l a r l y  explosives  ) 
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B. Time dependent -- t he  information about these  fea- 

t u r e s  of t h e  e a r t h ,  oceans and environment is nea r ly  

always varying i n  even r e l a t i v e l y  s h o r t  periods of t i m e .  

1. 
2.  
3. 
4. 
5. 
6. 
7. 
8.  
9. 
10. 
11. 
12. 
13. 

temperature of a i r ,  water and e a r t h  
s a l i n i t y  of water 
acous t i c  proper t ies  of water 
subsurface cur ren ts  and v e l o c i t i e s  
l i v i n g  organisms 
wave propogation 
earthquake and volcanic  a c t i v i t i e s  
chemical a n s l y s i s  of water and upper sediment 
sea-ice condi t ions 
bioluminencence 
marine l i f e  migration rou te s  
wind d i r e c t i o n  and v e l o c i t y  
barometric readings 

Present  and pas t  procedures -- These procedures have 

l e f t  no combined inventory of h i s t o r i c a l  da t a  concerning marine 

sc ience ,  oceanography, and the  e a r t h ' s  environment. The d a t a  

gathered i n  the p a s t  by t h e  Federal  Government, or  with i ts  

funds , is s t i l l  s c a t t e r e d  among many agencies .  These include 

the Office of Naval Oceanographer, Of f i ce  of Naval Research, 

Environmental Science Serv ice  Administration, Bureau of 

Commercial F i she r i e s ,  Coast Guard, Coast & Geodetic Survey, 

Nat ional  Aeronautics and Space Administrations,  Corps of En- 

g inee r s ,  con t r ac to r s ,  and u n i v e r s i t i e s .  The heads of the  

major Federal  d a t a  ga therers  met i n  1968 and agreed t o  i n i t i a t e  

a c t i o n  t o  c r e a t e  a na t iona l  inventory of e x i s t i n g  unc la s s i f i ed  

marine science and environmental d a t a .  I n  e a r l y  1968 the  

Nat ional  Oceanographic Data Center i n i t i a t e d  the  National 

Marine Data Cen te r .  Each of the  major oceanographic research  

and survey a c t i v i t i e s  were asked t o  submit a d e t a i l e d  desc r ip t ion  
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of each c r u i s e  t h a t  had occurred i n  1967b' The name of the  

ves se l ,  time, area of opera t ions ,  types of da t a  and samples 

co l l ec t ed ,  and t h e  names of respons ib le  ind iv idua ls  were in-  

cluded. S imi la r  information was co l l ec t ed  f o r  1968 and w i l l  

be co l l ec t ed  i n  a l l  f u t u r e  years .  But p r i o r  t o  1967 it is  

no t  f e a s i b l e  t o  recons t ruc t  such a record .  

Implementation -- The successfu l  implementation of ~e 

system w i l l  r equ i r e  a n  improvement over p a s t  and c u r r e n t  coor- 

d ina t ion  a c t i v i t i e s .  I n  the p a s t  very l i t t l e  coordinat ion was 

e f f ec t ed  between the func t ion  of c o l l e c t i o n  of da t a  and t h a t  

of s to rage ,  r e t r i e v a l ,  and disseminat ion.  Men, ma te r i a l s  and 

equipment were much more l i k e l y  t o  be a v a i l a b l e  f o r  c o l l e c t i n g  

and analyzing da ta  but  less l i k e l y  t o  be a v a i l a b l e  f o r  t h e  

s to rage ,  r e t r i e v a l  and t imely disseminat ion.  I n  1969 the  

var ious Federal  agencies are consider ing means whereby con- 

tracts with da t a  generat ing a c t i v i t i e s  , within e i t h e r  govern- 

ment, o r  indus t ry ,  o r  u n i v e r s i t i e s ,  w i l l  include funds f o r  

forwarding copies  of d a t a  t o  the Nat ional  Oceanographic Data 

Center i n  the  prescr ibed format.  This i s  an absolu te  mini- 

m u m  and more should be done. Nearly a l l  of the information 

c lassed  a s  time dependent r equ i r e s  a very c lose ly  coordinated 

e f f o r t  t o  ob ta in  t h e  des i red  samples or instrument readings 

a t  t h e  prescribed i n t e r v a l s  and a t  the  proper time. 

of t h i s  a c t i v i t y  must be done simultaneously a t  widely lo- 

cated sh ips ,  s t a t i o n s ,  o r  plakforms. For the  time inde- 

pendent da t a  the  coordinat ion i s  not  so v i t a l  on a n  ins tan-  

taneous bas i s  bu t  never the less  the  degree of coordinat ion 

Much 
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must be reasonably high i n  order  t o  decrease and/or e l imina te  

dup l i ca t ion  of e f f o r t ,  expendi tures ,  e t c .  

S c i e n t i f i c  re luc tance  -- A l i m i t i n g  f a c t o r  t o  f u l l  i m -  

plementation of a real-time system may always be what can 

be termed " s c i e n t i f i c  reluczance .I7 I n  general, research  

s c i e n t i s t s  are very r e l u c t a n t  t o  release t h e i r  da t a  t o  ten- 

ters while the  research i s  under way or  before the r e s u l t s  

have been published, This has been found t o  be t r u e ,  even 

though these d a t a ,  more o f t en  than n o t ,  have been obtained 

through some form of Federal  f i n a n c i a l  support .  This prac- 

tice has e x i s t e d ,  does now e x i s t ,  and w i l l  most probably 

e x i s t  as long as research s c i e n t i s t s  continue t o  do research 

and be dependent upon published r epor t s  f o r  eva lua t ion  by 

t h e i r  peers. 

P ropr i e t a ry  information -- The information about t he  sea 

and seabed being gathered by petroleum, mining and f i s h i n g  

i n d u s t r i e s  i s  no t  now being submitted t o  government da t a  ten- 

ters. It i s  r e a d i l y  seen t h a t  t he  companies do no t  wish t o  

a i d  t h e i r  competitors or  r i v a l s .  This. d a t a ,  core  samples, 

bottom samples, photographs, p r o f i l e s ,  e tc .  a r e  of v i t a l  

inf luence on the  economic h e a l t h  of t h e  company. 

it seems t h a t  some arrangements could be made fo r  the  sha r ing  

of t h i s  da t a  bank without damage t o  p r i v a t e  interests .  I n  ::. 

most ins tances ,  i f  not  every time, the  companies have bene- 

However, 

f i t e d  g r e a t l y  from a v a r i e t y  of Federal  o r  S t a t e  support ing 

se rv ices ,  such as navigat ion a i d s ,  c h a r t s ,  search and rescue,  
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etc. One poss ib le  avenue i s  t o  have each agency come t o  

some agreement with the indus t ry ,  o r  i n d u s t r i e s ,  with whom 

they d e a l  most of t e n .  

PROBLEM AREAS 

Although many problems e x i s t  r e l a t i v e  t o  the management 

of h i s t o r i c a l  and cu r ren t  environmental d a t a ,  the most c r i t i ca l  

da ta  problem confront ing the  marine science and environmental 

community i s  how t o  manage the an t i c ipa t ed  increases  i n  d a t a  

requirements due t o  new da ta  genera t ing  programs when exis t -  

i n g  da t a  management f a c i l i t i e s  are a l r eady  overloaded. In- 

c reas ingly ,  t he re  i s  a s h i f t  from research  p ro jec t s  performed 

i n  i s o l a t i o n ,  t o  many p ro jec t s  r equ i r ing  continuous large- 

s c a l e  geographic coverage. Not a l l ,  but  a major p a r t  O f  t h i s  

newly co l l ec t ed  d a t a  w i l l  be f o r  environmental p red ic t ion  and 

worldwide weather coverage. Current ly ,  physical  and chemical 

da t a  are  being handled reasonably w e l l  because t h i s  d a t a  can 

be converted t o  d i g i t a l  form f o r  quick handl ing by computers. 

Geological, b io log ica l  and Ocean eng inee r ing  outputs are woe- 

f u l l y  understandardized and do no t  now lend themselves t o  con- 

version i n t o  d i g i t a l  format.  Other problems e x i s t  when one 

tries t o  s t o r e  and r e t r i e v e  d e s c r i p t i v e  and n a r r a t i v e  a n a l y t i -  

ca l  r e p o r t s .  

Nat ional  -problems -- A number of specif ic  n a t i o n a l  prob- 

lems which seem t o  r equ i r e  a t t e n t i o n  are: 

1. Incomplete i d e n t i f i c a t i o n  of t he  mul t ip le  purposes 

and technica 1 requirements of t he  da ta  co l l ec t ed  . 
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2 .  Inadequate q u a l i t y  con t ro l ,  cons i s t en t  from s t a r t  

t o  f i n i s h ,  and c r i t i c a l  evaluat ion of co l lec ted  da ta .  Is 

it needed? 

3. Excessive delays i n  the  t o t a l  "data transmission" 

system. 

i t s  a v a i l a b i l i t y  t o  users  and custodians.  

Extensive delays between the c o l l e c t i o n  of da t a  and 

4.  I n e f f i c i e n t  data  a c q u i s i t i o n ,  co l l ec t ion  and handling 

methods. I s  it done t h i s  way? 

5. Lack of firm , and binding, agreements on da ta  han- 

d l i n g  procedures and standards among the many agencies .  

6 .  Inadequate co r re l a t ion  of da ta  i n  space and time. 

This leads t o  a lack of s e l e c t i v e  da ta  r e t r i e v a l  c a p a b i l i t y  -- 
by geographical area , by depth,  e t c  . 

7. Expanded a i rborne ,  spaceborne, sur face ,  and sub- 

surface c o l l e c t i o n  systems t h a t  w i l l  give a grea te r  se lec-  

t i v e  growth i n  d a t a .  

8 .  The r'gaprr between the a c t u a l ,  every day s t a t e  of 

da ta  management and the p o t e n t i a l  management made possible  by 

today s developments . 
9. Lack of a coordinated system of data  t r a f f i c  manage- 

ment from the poin t  of acqu i s i t i on  t o  the ul t imate  use r ,  and 

a r e t u r n  route  f o r  the use r ' s  evaluat ion of. received d a t a ,  

or  f o r  new da ta  requirements. 

10. Lack of adequate system cost/benefit/effectiveness 

information about e x i s t i n g  small systems, much less a world- 

wide system. 
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I n t e r n a t i o n a l  problems -- A number of s i g n i f i c a n t  i n t e r -  

n a t i o n a l  problems which seem t o  r equ i r e  a t t e n t i o n  are: 

1. The a l l o c a t i o n  and usage of the  r ad io  frequency spec- 

trum f o r  the  many types of platforms.  

2.  Permission t o  place f ixed  sensors ,  and r e l a t e d  da t a  

transmission equipment, on i s l a n d s ,  o r  lands ,  under the  na- 

t i o n a l  j u r i s d i c t i o n  of someone o the r  than the d a t a  ga therer .  

This involves guarantees t h a t  the information i s  f o r  non- 

m i l i t a r y  purposes. 

3 .  Placement, and maintenance, of f ixed  buoys i n  accor- 

dance with a l l  requirements of i n t e r n a t i o n a l  agreements, con- 

vensions,  e t c .  with respect t o  navigat ion p a r t i c u l a r l y .  

4 .  U t i l i z a t i o n ,  and recovery,  of free f l o a t i n g  buoys 

and subsurface submersibles,  i n  a way t o  minimize hazards t o  

freedom of the  seas, navigat ion,  and f i s h i n g  a c t i v i t i e s .  

5 .  Creation of b i la te ra l  or  m u l t i l a t e r a l  agreements t o  

apport ion the  world's environment i n  such a way as t o  minimize 

p o l i t i c a l  f r i c t i o n  and dup l i ca t ion  of d a t a  a c q u i s i t i o n s ,  t o  

optimize t h e  c o s t s  t o  a l l  concerned, and t o  maximize the  d i s -  

semination of a l l  information f o r  mutual s a t i s f a c t i o n .  

6 .  Establishment of d a t a  'dissemination networks t h a t  

are as low i n  c o s t  as f e a s i b l e ,  and maintain s tandards,  and ' 

w i l l  meet the  a s p i r a t i o n s  of most of t h e  less developed coun- 

t r ies  of the  world. 

t o  pay. The computers of the system w i l l  be massive, expensive,  

and d i f f i c u l t  t o  maintain; but t h e  input-output devices  now 

being marketed are increas ing  i n  usefulness  

Perhaps, access should be based on a b i l i t y  

v e r s a t i l i t y , a n d  

.. . 
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decreasing i n  c o s t  per  u n i t  of d a t a .  

NATIONAL JURISDICTION E INTERNATIONAL REGIME 

National j u r i s d i c t i o n  -- The managements of d a t a  o r i g i n a t i n g  

i n ,  on, o r  near the  deep seabed i s  r e l a t i v e l y  independent of t h e  

l i m i t s  of n a t i o n a l  j u r i s d i c t i o n .  F i r s t  and possibly €oremost, 

t he  h e a r t  of t he  system w i l l  alwsys be the  massive computation- 

a l  c a p a b i l i t y  which w i l l  be landbased f o r  t he  foreseeable  fu- 

t u r e .  Secondly, the  proposed da ta  management system wauld 

encompass t h e  e n t i r e  world's  environment. Therefore,  the  ap- 

portionment of the world's  environment among the d a t a  ga therers  

could be ad jus ted  t o  f i t  any l i m i t s  of n a t i o n a l  j u r i s d i c t i o n  

s ince  these j u r i s d i c t i o n s  on t h e  seabed represent  no l o g i c a l  

or phys ica l  b a r r i e r s  t o  the  c o l l e c t i o n  of da t a  by d ive r se  types 

of sensors  and platforms.  

I n t e r n a t i o n a l  regime -- The management of da t a  o r i g i n a t i n g  

i n ,  on, o r  near t h e  deep seabed i s  a l s o  r e l a t i v e l y  independent 

of the  type of i n t e r n a t i o n a l  regime t o  be e s t ab l i shed .  The 

computational c a p a b i l i t y  required by the i n t e r n a t i o n a l  regime 

i n  the performance of i t s  d u t i e s  could be l inked t o  t h e  world- 

wide d a t a  management system very. e a s i l y  with modern telecommun i- 

c a t i o n s ,  but  it would c o s t  money, materials and s k i l l e d  man- 

power. Again, the proposed d a t a  management system would en- 

compass the world's  t o t a l  environment. The apportionment of 

the world could be r e a d i l y  accomplished between the  in te rna-  

t i o n a l  regime and the  c o a s t a l  na t ions  of t he  wmld,  i n  regards  

t o  d a t a .  The management of da t a  could fol low any guidel ines  
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or l i m i t a t i o n s  placed upon it by whatever p o l i t i c a l  dec is ions  

are made i n t e r n a t i o n a l l y .  

RECOMMENDATIONS 

The present  management of environmental da t a  on t h e  oceans 

and t h e  world's  environment has  evolved on a purely cooperative 

b a s i s  among the  many agencies of the Federal  Government. Each 

agency met a s p e c i f i c  se t  of needs a t  the  time. A s  a r e s u l t ,  

the  ex is t ing  organizat ion of t he  National Oceanographic Data 

Center involves a very cumbersome arrangement f o r  con t ro l  by 

a multi-purpose multi-agency board. It i s  almost impossible 

t o  sharp ly  focus such c o n t r o l  o r  t o  set  p r i o r i t i e s  t h a t  are 

t r u l y  i n  the Nation's b e s t  in te res t .  It i s  recommended t h a t  

the  National Oceanographic Data Center,  i n  i t s  present  form, 

be abol ished.  

It is  f u r t h e r  recommended t h a t  Federal  funding f o r  a cen- 

t r a l i z e d  comprehensive environmental da t a  management system 

be focused on a s i n g l e  agency. This management and budgeting 

agency would have s u f f i c i e n t  funding t o  rece ive ,  s t o r e ,  pro- 

cess, r e t r i e v e ,  and disseminate the da t a  supplied t o  it by 

ga ther ing  and o r i g i n a t i n g  agencies .  

management COSTS have fa r  exceeded any estimates because with- 

out  a , t o t a l  systems review some expensive port ions of the sys- 

tem were l e f t  o u t  of c o s t  estimates. 

ment agency would have a u t h o r i t y  t o  ensure comprehensive par- 

t i c i p a t i o n  i n  submission of d a t a  as an inpu t .  

hand, the agency would be obl igated t o  disseminate the  d a t a  on 

I n  every ins tance  da t a  

The proposed da ta  manage- 

On the  o the r  
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a t imely b a s i s  t o  users  and c l i e n t s  of t he  system. (For an 

extreme example: c e r t a i n  samples and specimens and d a t a  

gathered by HMS CHALLENGER i n  the  1870's has no t  y e t  been 

evaluated . ) 
The t o t a l  e f f o r t  needed t o  acquire the  necessary g loba l  

da t a  i s  c e r t a i n l y  beyond the c a p a b i l i t y  of any na t ion  by it- 

self .  

da t a  format,  r epor t ing  codes, e tc .  on an  i n t e r n a t i o n a l  b a s i s  

is ev iden t .  This i m p l i e s  some measure of world-wide in tegra-  

t i o n  of e x i s t i n g  da ta  c o l l e c t i o n ,  processing, management, 

s torage ,  r e t r i e v a l ,  and disseminat ion.  The Intergovernmental 

Oceanographic Commission has produced a Provis iona l  Guide f o r  

the  Exchange of Oceanographic Data. 

encouraged and extended as r a p i d l y  as poss ib le .  This coordina- 

t i o n  of da t a  should extend from p r iva t e  indus t ry ,  u n i v e r s i t i e s ,  

l o c a l ,  s ta te  and n a t i s n a l  governmental agencies ,  on up t o  

world-wide da ta  exchange networks t h a t  meet the needs of to- 

day and may possibly meet the  needs of t he  immediate f u t u r e .  

The need f o r  aggressive coordinat ion t o  s tandard ize  

Such e f f o r t s  should be 
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