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REVISED UPDATE AND RETRIEVAL SYSTEM FOR THE 
CALCOFI OCEANOGRAPHIC DATA FILE 

L.E. Eber and Nancy Wiley 

PREFACE 

This  r e p o r t  supersedes Admin i s t ra t i ve  Report No. LJ-76-16 o f  the  
Southwest F i she r ies  Center (SWFC) , e n t i t l e d  "A Re t r i eva l  and D isp lay  System 
f o r  t he  CalCOFI Oceanographic Data F i le , "  by Eber and Wiley. The need f o r  
r e v i s i o n  o f  t h a t  r e p o r t  arose from the  f a c t  t h a t  most o f  t he  r e t r i e v a l  op t ions  
descr ibed t h e r e i n  a re  no longer  a v a i l a b l e  owing t o  subs tan t ive  mod i f i ca t i ons  
i n  the  r e t r i e v a l  sof tware.  

Cer ta in  p o r t i o n s  o f  t he  e a r l i e r  r e p o r t  con ta in ing  background in fo rma t ion  
about the  CalCOFI program and procedures used i n  assembling the  SWFC ve rs ion  
o f  the  oceanographic data f i l e  have been c a r r i e d  over t o  t h i s  rev i s ion .  

INTRODUCTION 

Oceanographic observat ions have been made over an ex tens ive  g r i d  of 
s t a t i o n s  i n  the  C a l i f o r n i a  Current  reg ion  s ince 1949. 
du r ing  development o f  a systemat ic sampling program t o  determine the  major 
spawning areas o f  t h e  P a c i f i c  sard ine o f f  t he  coasts o f  t he  Un i ted  States and 
Baja C a l i f o r n i a ,  Mexico. 
program was r e d i r e c t e d  toward the Northern Anchovy. 

The g r i d  was designed 

With the  demise o f  t he  sardine, emphasis i n  the  

Most o f  t he  work i nvo l ved  i n  c o l l e c t i o n ,  processing and ana lys i s  o f  these 
observat ions was performed by Scr ipps I n s t i t u t i o n  o f  Oceangraphy (SI01 , 
Nat iona l  Marine F i she r ies  Serv ice (NMFS) and C a l i f o r n i a  Department o f  F i s h  and 
Game (CF&G), (Kramer, e t  a l .  1972). 

The phys ica l  and chemical data from CalCOFI surveys have been compiled by 
SI0  i n t o  data r e p o r t s  ( l i s t e d  i n  Appendix 11, which i nc lude  values of 
temperature, s a l i n i t y  and oxygen tabu la ted  a t  observed and a t  standard depths, 
and computed values o f  sigma-t, thermoster ic  anomaly and geopotent ia l  anomaly 
a t  standard depths. 
s i l i c o n  are a l s o  inc luded.  Physical  and chemical data f o r  the  years 1949 
through 1959 were a l so  publ ished i n  Oceanic Observations o f  t he  P a c i f i c . 1  

Some observat ions o f  phosphorus, n i t r i t e ,  n i t r a t e  and 

These data have been used by many i n v e s t i g a t o r s  working on problems 
associated w i t h  the  C a l i f o r n i a  Current.  
g r a p h i c a l l y  as ho r i zon ta l  and v e r t i c a l  sec t ions  i n  the  CalCOFI A t l a s  Ser ies 

Some o f  the  data have been presented 

'Oceanic Observations o f  t he  P a c i f i c ,  publ ished by S I O ,  i s  a se r ies  of 
annual volumes o f  oceanographic data c o l l e c t e d  i n  the  P a c i f i c  Ocean 
and i t s  ad jacent  seas. 
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(Anom., 1963; Wyl l ie ,  J.G., 1966; Wyl l ie ,  J.G. and R.J. Lynn, 1971; Thomas, 
W.H. and D.L.R. Se iber t ,  1974; Eber, L.E., 1977; Lynn, R.J., K.A. B l i s s  and 
L.E. Eber, 1982). 
i n fo rma t ion  i n  the  CalCOFI data resource which warrants the  development o f  a 
system f o r  convenient and economical r e t r i e v a l .  

There remains, however, a l a r g e  amount o f  untapped 

REASSEMBLY OF THE CALCOFI OCEANOGRAPHIC FILE 

Oceanographic data were processed i n i t i a l l y  by the  Data C o l l e c t i o n  and 
Processing Group (DCPG) a t  SI0 and subsequently arch ived a t  the  Nat ional  
Oceanographic Data Center (NODC) . 
data i s  a BCD card-image format  extended t o  120 characters .  
s t a t i o n  i s  represented by a master "card" con ta in ing  s t a t i o n  i d e n t i f i c a t i o n  
and sur face observat ions fo l lowed by d e t a i l  "cards" con ta in ing  subsurface data 
a t  observed o r  standard ( i n t e r p o l a t e d )  depths. 

CalCOFI oceanographic data on magnetic tape i n  the  NODC format, f o r  t he  p e r i o d  
1950-1968. The data were p a r t i t i o n e d  i n t o  5 sec t ions  o f  t he  CalCOFI s t a t i o n  
p a t t e r n  and ordered by year,  month and s t a t i o n  number w i t h i n  each sec t ion .  

The f i r s t  s tep taken i n  reassembling t h i s  f i l e  was t o  t r a n s f e r  t he  data 
t o  the  Burroughs B6700 d i s k  a t  which t ime the  120 charac ter  format  was 
shortened t o  90 characters ,  by d e l e t i n g  c e r t a i n  f i e l d s  n o t  requ i red  by SWFC. 
Then the  f i l e  was subjected t o  an e d i t i n g  procedure i n  which format, sequence, 
syntax and i d e n t i f i c a t i o n  e r r o r s  were diagnosed and corrected.  This  process 
d i d  n o t  i nc lude  an i nspec t i on  o f  t he  parameter values ( temperature,  s a l i n i t y ,  
e t c . ) .  When the  e d i t i n g  was completed the  5 sec t ions  were merged and the  f i l e  
was reso r ted  i n t o  chrono log ica l  o rder  by c r u i s e  code. 

The NODC format f o r  oceanographic s t a t i o n  
An oceanographic 

The Automatic Data Processing u n i t  a t  SWFC obtained, from S I O ,  copies o f  

Data r e t r i e v a l  from l a r g e  d i sk  o r  tape f i l e s  i n  charac ter  (card-image) 
formats can be slow and i n e f f i c i e n t .  Consequently, a packed b ina ry  format  was 
designed which would reduce the  s i z e  o f  t he  oceanographic f i l e  by about 75%. 
A d e s c r i p t i o n  o f  t h i s  format  i s  g iven i n  Appendix 2. 
PACKOCEAN, was w r i t t e n  and used t o  conver t  the  abr idged NODC format t o  the  new 
packed b ina ry  format  and t o  c rea te  a new oceanographic f i l e  con ta in ing  a l l  t he  
c ru i ses  from 1950 through 1968. 

An ALGOL program, 

I n  the  nex t  decade, issuance o f  f u l l y  processed oceanographic data from 
ongoing CalCOFI c r u i s e s  began t o  l ag .  To assuage the  needs o f  SWFC f o r  
c u r r e n t  data, an arrangement was made w i th  DCPG t o  ob ta in  copies o f  t he  
oceanographic data from completed c ru i ses  a t  a p re l im ina ry  stage o f  t he  
processing. 
t r a n s f e r r e d  t o  B6700 d i s k  f i l e s .  These data d i d  n o t  i nc lude  the  computed 
dens i t y  parameters (s igma-t ,  etc.) o r  i n t e r p o l a t i o n s  t o  standard depths. 
Consequently, a copy o f  t he  FORTRAN program used by DCPG t o  perform these 
computations was procured, t r a n s l a t e d  i n t o  ALGOL and incorporated,  along w i t h  
much of PACKOCEAN, i n t o  a program named OCEANDATA/UPDATE. 
been used t o  conver t  t he  DCPG ca rd  format t o  the  SWFC packed b i n a r y  format and 
update the  CalCOFI oceanographic f i l e  w i t h  data from c ru i ses  i n  the  pe r iod  
1969 through 1978. 

The data were obta ined i n  a ca rd  format  used by DCPG and 

This  program has 
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THE CALCOFI STATION PLAN - DATA COVERAGE 

The CalCOFI s t a t i o n  p a t t e r n  i s  shown i n  F igure  1. It was based on l i n e  
80, which extends seaward o f f  P o i n t  Conception, C a l i f o r n i a  i n  a d i r e c t i o n  30 
degrees south o f  west. Th is  i s  approximately perpendicu lar  t o  the  C a l i f o r n i a  
c o a s t l i n e  between P o i n t  Conception and Cape Mendocino. Other p r i n c i p a l ,  o r  
ca rd ina l ,  l i n e s  were l a i d  o u t  p a r a l l e l  t o  l i n e  80 on e i t h e r  s ide  a t  i n t e r v a l s  
o f  120 n a u t i c a l  m i les .  The added l i n e s  were numbered us ing  increments o f  10, 
i nc reas ing  southward and decreasing northward. 

Two in termediate,  o r  o rd ina l ,  l i n e s  were i n s e r t e d  between each p a i r  o f  
ca rd ina l  l i n e s ,  a t  i n t e r v a l s  o f  40 n a u t i c a l  m i les .  This  corresponds t o  a l i n e  
number increment o f  3.333.. . , which r e s u l t s  i n  f r a c t i o n a l  l i n e  numbers f o r  a l l  
o r d i n a l  l i n e s .  By convention, however, o r d i n a l  l i n e  numbers have been rounded 
o f f  t o  end i n  3's and 7's. 

Sta t i ons  on CalCOFI l i n e s  were es tab l i shed w i t h  re ference t o  a 
perpendicu lar  through l i n e  80, i n t e r s e c t i n g  a t  a p o i n t  about 40 n a u t i c a l  m i l e s  
o f f  the  coast.  
designated s t a t i o n  60, as were i t s  i n t e r s e c t i o n s  w i t h  each o f  the  o ther  l i n e s ,  
bo th  ca rd ina l  and o rd ina l .  Other s t a t i o n s  on each l i n e  were l a i d  o u t  
i n i t i a l l y  a t  i n t e r v a l s  o f  40 n a u t i c a l  mi les,  numbered by increments o f  10, 
i nc reas ing  i n  the  o f f sho re  d i r e c t i o n .  
in te rmed ia te  s t a t i o n s  a t  i n t e r v a l s  as small as 4 n a u t i c a l  m i l e s  w i thou t  
r e q u i r i n g  f r a c t i o n a l  increments between s t a t i o n  numbers. 

This  i n t e r s e c t i o n  o f  the  perpendicu lar  w i t h  l i n e  80 was 

This  scheme prov ided f o r  i n s e r t i o n  o f  

Conventional s t a t i o n  codes were made up o f  a l i n e  number and a s t a t i o n  
number, separated by a decimal p o i n t .  For  example, 80.60 r e f e r s  t o  s t a t i o n  60 
on l i n e  80. 
s i x  d i g i t  i n t e g e r  ( w i t h  l ead ing  zero o p t i o n a l )  composed o f  a 3 d i g i t  l i n e  
number fo l lowed by a 3 d i g i t  s t a t i o n  number. 
be changed t o  e i t h e r  080060 o r  80060. 
the  CalCOFI oceanographic data f i l e  a re  i n  the  mod i f ied  form. 

For computer processing the  convent ional  code was mod i f ied  t o  a 

Thus, s t a t i o n  code 80.60 would 
S t a t i o n  codes i n  the  SWFC vers ion  o f  

The s t a t i o n  p a t t e r n  shown i n  F igure  1 has been used i n  p lann ing  CalCOFI 
surveys s ince 1950. 
considerably  over the  years owing t o  changes i n  sampling s t ra tegy ,  
a v a i l a b i l i t y  o f  sh ip  t ime and o the r  fac to rs .  
conducted monthly du r ing  the  1950's and q u a r t e r l y  du r ing  the  1960's. 
1969, c ru i ses  have been l i m i t e d  t o  every t h i r d  year.  

Coverage o f  t he  p a t t e r n  by survey c ru i ses  has va r ied  

I n  general ,  t he  c ru i ses  were 
Since 

Table 1 conta ins  the  s t a t i o n  codes f o r  a l l  CalCOFI s t a t i o n s  which were 
occupied on s i x  o r  more c ru i ses  i n  the  pe r iod  1950-1978. 
l o c a t i o n  i s  g iven f o r  each s t a t i o n ,  a long w i t h  a l i s t  o f  the  c ru i ses  on which 
i t  was occupied. 

The geographical 

Recent innovat ions i n  sampling s t ra tegy  devised p a r t i c u l a r l y  f o r  anchovy 
eggs i n v o l v e  h igher  spac ia l  reso lu t i on ,  and r e q u i r e  g rea ter  p r e c i s i o n  i n  
des ignat ing  s t a t i o n  l o c a t i o n s  than was poss ib le  under the  convent ion o f  
rounding o f f  l i n e  and s t a t i o n  numbers t o  the  nearest  i n tege r .  
CalCOFI l i n e  and s t a t i o n  numbers are  p resen t l y  s p e c i f i e d  t o  one decimal p lace  

Consequently, 
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f o r  purposes o f  l a y i n g  o u t  c r u i s e  t racks .  A computer procedure der ived by 
Eber and Hew i t t  (1979) has 
l a t i t u d e  and long i tude  o f  any s t a t i o n  s p e c i f i e d  w i t h  f r a c t i o n a l  values fo r  
l i n e  and s t a t i o n  number. 

been implemented t o  f a c i l i t a t e  determinat ion of 

DATA RETRIEVAL FROM THE OCEANOGRAPHIC DATA FILE - CCFIHYDRO 

Software f o r  r e t r i e v a l  o f  CalCOFI data from the  SWFC packed b ina ry  f i l e  
prov ides a v a r i e t y  o f  r e t r i e v a l  opt ions,  r e f e r r e d  t o  here as data s e l e c t i o n  
modes, o r  run  modes. 
a n t i c i p a t e d  a p p l i c a t i o n  requirements and on the  data format i n  the  packed 
b ina ry  f i l e .  Each record  i n  t h i s  f i l e  represents  one CalCOFI s t a t i o n  and 
cons is t s  o f  t h ree  pa r t s :  
i d e n t i f i c a t i o n  f i e l d s  and wind, weather and sea s t a t e  observat ions,  (2) 
phys ica l  and chemical parameters a t  observed depths, and (3) i n t e r p o l a t e d  
phys ica l  and chemical parameters and computed dens i ty  parameters a t  standard 
depths. 

Designat ion o f  these op t ions  was based bo th  on 

(1) sur face data which inc ludes  t ime and l o c a t i o n  

An ALGOL program, CCFIHYDRO, was designed t o  e x t r a c t  data from the  packed 
b i n a r y  f i l e  i n  accordance w i t h  s e l e c t i o n  c r i t e r i a  based on s t a t i o n  codes, 
c r u i s e  codes and standard o r  observed depths. 
program can be i n  one o f  th ree  forms: 
copied i n t a c t  from the  packed b ina ry  source f i l e ,  ( 2 )  a working f i l e  
con ta in ing  observed and/or i n t e r p o l a t e d  values o f  subsurface phys ica l  and 
chemical parameters a t  se lec ted  s t a t i o n s  and/or c ru ises ,  (3) a p r i n t o u t  o f  the  
sur face data ( su r face  observat ions and i d e n t i f i c a t i o n  f i e l d s )  f o r  se lected 
s t a t i o n s  and/or c ru ises .  

The ou tpu t  produced by t h i s  
(1) a s u b f i l e  o f  se lected records 

Data s e l e c t i o n  i n  CCFIHYDRO i s  c o n t r o l l e d  by one o r  more se ts  o f  data 
s e l e c t i o n  cards con ta in ing  s t a t i o n  l i s t s ,  c r u i s e  l i s t s  o r  depth l i s t s  which 
are  submit ted a t  run  t ime. Se lec t ion  modes which c rea te  s u b f i l e s  are the  most 
e f f i c i e n t  i n  terms of computer t ime b u t  a l l o w  o n l y  one k i n d  o f  s e l e c t i o n  
c r i t e r i a ,  e i t h e r  s t a t i o n s  o r  c ru ises .  
CCFIHYDRO can be used as i n p u t  f o r  subsequent runs. 

A s u b f i l e  created by one run  o f  

Working f i l e s  are created under s e l e c t i o n  modes f o r  which a l l  th ree  
c r i t e r i a - - s t a t i o n s ,  c ru i ses  and depths--may be requi red.  
a re  organized by c ru i ses  and con ta in  values f o r  s i x  parameters: 
s a l i n i t y ,  oxygen, sigma-t, thermoster ic  anomaly and geopotent ia l  anomaly a long 
w i t h  CalCOFI s t a t i o n  number, year ,  month, day and depth. 
w r i t t e n  i n  a s imple b ina ry  format which can be r e a d i l y  converted t o  a card- 
image (EBCDIC) o r  A S C I I  format f o r  t r a n s f e r  t o  tape o r  t o  another computer. 

ou tpu t  and a re  prov ided as a means o f  index ing  se lec ted  segments o f  the  
oceanographic f i l e  and d i s p l a y i n g  weather and sea cond i t i ons  a t  t imes when 
subsurface observat ions were taken. 

Data i n  these f i l e s  
temperature, 

These f i l e s  are 

Data s e l e c t i o n  modes which i nvo l ve  sur face data produce on ly  p r i n t e r  

CCFIHYDRO incorpora tes  an ex terna l  procedure, UNPACKV, f o r  ac tua l  
e x t r a c t i o n  and unpacking of the  b i t - f i e l d s  which s t o r e  parameter values i n  the  
packed b ina ry  f i l e .  UNPACKV i s  e f f i c i e n t ,  i n v o l v i n g  no conversions from one 
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number base t o  another, and prov ides f o r  e x t r a c t i o n  o f  any parameter i n  the 
source f i l e .  
r e t r i e v a l  f unc t i ons  ou ts ide  the  scope o f  CCIFHYDRO. Documentation on 
CCFIHYDRO and UNPACKV i s  g iven i n  Appendices 3 and 4. 

It can be l i n k e d  t o  any ALGOL o r  FORTRAN main program t o  perform 

Three a n c i l l a r y  proarams w r i t t e n  f o r  manipulat ion o f  w o r k f i l e s  created by 
CCFIHYDRO a r e  MAKOCNSUB, ADDSTN and PRTOCNDAT. MAKOCNSUB e x t r a c t s  data from 
w o r k f i l e s  us ing  e i t h e r  c ru ises ,  s t a t i o n s  o r  depths as s e l e c t i o n  c r i t e r i a .  The 
ex t rac ted  data a re  p u t  i n t o  smal ler  work f i l es .  This  program prov ides an 
a l t e r n a t e  way o f  se le  t i n g  data f o r  w o r k f i l e s  which migh t  be used as i n p u t  f o r  
con tour ing  by EDMAP2.$ ADDSTN merges two w o r k f i l e s ,  producing a t h i r d  
w o r k f i l e  i n  which the  merged s t a t i o n  codes are  s to red  i n  ascending order  
w i t h i n  c ru i ses  j u s t  as i n  the  two i n p u t  f i l e s .  PRTOCNDAT copies w o r k f i l e s  t o  
the  p r i n t e r ,  o r  t o  d i sk  o r  tape. 
converted t o  a charac ter  format (EBCDIC OR ASCII). One o r  more o f  these 
ou tpu t  op t ions  may be s p e c i f i e d  a t  run  time. 
ADDSTN, PRTOCMDAT and s i x  a d d i t i o n a l  u t i l i t y  programs i s  g iven i n  Appendix 5. 

I n  each case the  simple b ina ry  format i s  

Documentation on MAKOCNSUB, 

The s p e c i f i c a t i o n s  and op t ions  which s e t  the  data s e l e c t i o n  modes i n  
CCFIHYDRO a r e  submit ted a t  run  t ime by means o f  a run  s p e c i f i c a t i o n  card and 
one o r  more se ts  o f  data s e l e c t i o n  cards. I n  the  nex t  two sect ions these 
c o n t r o l  cards a re  descr ibed i n  d e t a i l .  

CCFIHYDRO RUN SPECIFICATION CARD 

The run  s p e c i f i c a t i o n  card has s i x  f i e l d s .  The f i r s t  f i e l d  i s  reserved 
The t i t l e  may be any 

This  prov ides a 

f o r  a user t i t l e ,  which must be entered i n  co l s .  1-24. 
EBCDIC ( o r  ASCII) s t r i n g .  
i d e n t i f i c a t i o n  records o f  w o r k f i l e s  created du r ing  the  run. 
means o f  i d e n t i f y i n g  outputs .  

The f i r s t  12 c o l s .  o f  t he  t i t l e  w i l l  be copied i n t o  

The remaining f i v e  f i e l d s  a re  entered i n  f r e e - f i e l d  format, us ing  one o r  
more spaces as f i e l d  d e l i m i t e r s .  The symbol ( # )  terminates processing o f  the  
run  s p e c i f i c a t i o n  card  and may be used a t  any p o i n t  a f t e r  the  f o u r t h  f i e l d .  
D e f a u l t  s p e c i f i c a t i o n s  w i l l  be assigned f o r  the  remaining f i e l d s .  

V a l i d  e n t r i e s  f o r  the  run  s p e c i f i c a t i o n  card  are  l i s t e d  i n  Table 2. Any 
e n t r y  i n  f i e l d s  2, 3 o r  4 which does n o t  conform t o  t h i s  t a b l e  w i l l  r e s u l t  i n  
program te rmina t ion .  
assignment o f  the  d e f a u l t  value f o r  t h a t  f i e l d .  The s p e c i f i c a t i o n s  i n  f i e l d s  
2, 3 and 4 determine the  data s e l e c t i o n  mode f o r  a p a r t i c u l a r  run. 
combinations o f  e n t r i e s  i n  these f i e l d s  a re  shown i n  Table 3. Each mode 
imposes r e s t r i c t i o n s  on the  choice o f  e n t r i e s  f o r  f i e l d  5 and on the  contents  
o f  data s e l e c t i o n  cards. 
f i e l d s  2-4 c o n s t i t u t e  a v a l i d  combination. 
conform t o  Table 3, may produce unpred ic tab le  r e s u l t s .  

Unrecognized e n t r i e s  i n  any o ther  f i e l d  w i l l  r e s u l t  i n  

V a l i d  

The program does n o t  check whether s p e c i f i c a t i o n s  i n  
Consequently, one which does n o t  

'EDMAP2 i s  an ALGOL program f o r  ana lys i s  and contour ing  o f  
environmental data f i e l d s  on a two dimensional g r i d .  Documentation on 
t h i s  program i s  conta ined i n  NOAA Tech. Memo. NMFS-SWFC-18, A p r i l  1982. 
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Data s e l e c t i o n  modes comprise th ree  groups, each associated w i t h  a 
d i f f e r e n t  k i n d  o f  output .  
ex t rac ted  from the  source f i l e  are the  s t a t i o n  data, i n c l u d i n g  sh ip ' s  
pos i t i on ,  s t a t i o n  code, date,  t ime and sur face weather and sea s t a t e  
observat ions.  
t he  nex t  n ine  modes (7-15) s i x  subsurface data parameters a re  ex t rac ted  and 
ou tpu t  t o  a d i sk  f i l e  i n  a simple b ina ry  format. I n  the  l a s t  two modes (17- 
18) complete records are  ex t rac ted  from the  source f i l e  and copied t o  a 
s u b f i l e  on d i sk  w i thou t  change o f  format, and key i d e n t i f i c a t i o n  f i e l d s  from 
t h e  records are  p r in ted .  

I n  the  f i r s t  s i x  modes (Table 3 )  the  on ly  elements 

I n  This  i n fo rma t ion  i s  ou tpu t  t o  a p r i n t e r  i n  t a b u l a r  format.  

The second group o f  data s e l e c t i o n  modes (7-15) were intended t o  p rov ide  
f l e x i b l e  s e l e c t i o n  c r i t e r i a  f o r  r e t r i e v a l  from the  source f i l e  and t o  
f a c i l i t a t e  mapping the  oceanographic parameters on ho r i zon ta l  and v e r t i c a l  
sect ions,  us ing  the  ana lys i s  and contour ing  program EDMAP2. 
t h e  s p e c i f i c a t i o n  i n  f i e l d  2 i s  i n t e r p r e t e d  as the  Y-coordinate and t h a t  i n  
f i e l d  3, as the  X-coordinate o f  a two-dimensional g r i d  represent ing  the  
sect ion.  For  the  purpose o f  s imply e x t r a c t i n g  data from the  source f i l e  t o  
c rea te  a working f i l e ,  however, many o f  t he  data s e l e c t i o n  modes are  
redundant, and most data s e l e c t i o n  requirements can be s a t i s f i e d  w i t h  modes 7 
o r  8 f o r  standard depths and modes 13 o r  14 f o r  observed depths. 
o f  v a l i d  s p e c i f i c a t i o n  parameters f o r  each f i e l d  a re  g iven below. 

For t h i s  purpose, 

Descr ip t ions  

F i e l d  1 (Cols.  1-24): 

( T i t l e )  Any charac ter  s t r i n g .  Cols. 1-12 w i l l  be copied i n t o  
i d e n t i f i c a t i o n  records o f  ou tpu t  f i l e s  i n  run  modes 7-15. 

F i e l d  2: 

DEPTH Spec i f i es  standard o r  observed depths as 1 s t  c r i t e r i a  ( 1 s t  s e t  o f  
da ta  s e l e c t i o n  cards) f o r  data r e t r i e v a l  i n  run  modes 7-15. A l s o  
designates depth as the  Y-coordinate f o r  mapping. 

D I S T N  
run  modes 7-15. 
CalCOFI l i n e s )  as the  Y-coordinate f o r  mapping. 

Spec i f i es  s t a t i o n  codes as the  1 s t  c r i t e r i a  f o r  data r e t r i e v a l  i n  
Also designates d is tance normal t o  the  coas t  (a long 

D I S T P  Spec i f i es  s t a t i o n  codes as the  1 s t  c r i t e r i a  f o r  data r e t r i e v a l  i n  
run  modes 7-15. 
CalCOFI l i n e s )  as the  Y-coordinate f o r  mapping. 

Also designates d is tance p a r a l l e l  t o  the  coas t  (across 

SUBFIL 
i n t a c t  from the  source (packed b ina ry )  f i l e ,  us ing  e i t h e r  s t a t i o n  codes 
o r  c r u i s e  codes as s e l e c t i o n  c r i t e r i a  as s p e c i f i e d  i n  F i e l d  3. 

Spec i f i es  t h a t  a s u b f i l e  i s  t o  be created by copying records 

F i e l d  3 

TIME 
s e l e c t i o n  cards) f o r  data r e t r i e v a l  i n  run  modes 7-15, and the  so le  

Spec i f i es  c r u i s e  codes as the  2nd c r i t e r i a  (2nd s e t  o f  data 
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c r i t e r i a  i n  run  mode 18. 
mapping . Also designates t ime as the  X-coordinate f o r  

D ISTN 
run  modes 1-15. 
CalCOFI l i n e s )  as the  X-coordinate f o r  mapping. 

Spec i f i es  s t a t i o n  codes as the  2nd c r i t e r i a  f o r  data s e l e c t i o n  i n  
A lso designates d is tance normal t o  the  coast  (a long 

DISTP Spec i f i es  s t a t i o n  codes as the  2nd c r i t e r i a  fo r  data s e l e c t i o n  i n  
run  modes 1-15. 
CalCOFI l i n e s )  as the  X-coordinate f o r  mapping. 

Also designates d is tance p a r a l l e l  t o  the  coast  (across 

STATIONS Spec i f i es  s t a t i o n  codes as the  so le  c r i t e r i a  f o r  data s e l e c t i o n  
i n  run  mode 17. 
o the r  modes when the  al ignment o f  t he  s t a t i o n s  t o  be se lec ted  has no 
spec ia l  s ign i f i cance .  

It may be used i n  p lace  o f  e i t h e r  D ISTN o r  D ISTP f o r  

CRUISES Spec i f i es  c r u i s e  codes as the  so le  c r i t e r i a  f o r  data s e l e c t i o n  
i n  run  mode 18. It may be used i n  p lace o f  T IME under a l l  circumstances. 

F i e l d  4: 

STAT Spec i f i es  t h a t  sur face data w i l l  be ex t rac ted  from selected source 
f i l e  records and p r in ted .  The sur face elements i nc lude  sh ip ' s  pos i t i on ,  
date and t ime o f  observat ion,  depth t o  bottom, wind, weather and sea 
s ta te .  
F i e l d s  2 and 3. 

Run mode w i l l  be s e t  i n  the  range 1-6 depending on e n t r i e s  i n  

STD Spec i f i es  t h a t  temperature, s a l i n i t y ,  oxygen, sigma-t, thermoster ic  
anomaly and geopotent ia l  anomaly a t  standard depths w i l l  be ex t rac ted  
from se lec ted  source records and s to red  i n  a working f i l e  (OCNDAT) on 
d isk .  Run mode w i l l  be s e t  i n  the  range 7-12, depending on e n t r i e s  i n  
F i e l d s  2 and 3. 

OBS, OBSTD Spec i f i es  t h a t  temperature, s a l i n i t y ,  oxygen and sigma-t a t  
observed depths, o r  a t  observed and standard depths, w i l l  be ex t rac ted  
from se lec ted  source f i l e  records and s to red  i n  a working f i l e  (OCNDAT) 
on d isk .  Run mode w i l l  be s e t  i n  the  range 13-15, depending on e n t r i e s  
i n  F i e l d s  2 and 3. 

ALL Spec i f ies  t h a t  se lected source records w i l l  be copied i n t a c t  i n t o  a 
s u b f i l e  (SUBFIL) on d isk .  Run mode w i l l  be s e t  t o  1 7  o r  18 depending on 
t h e  e n t r y  i n  F i e l d  3. The e n t r y  i n  F i e l d  2 must be SUBFIL. 

F i e l d  5: 

(Cru ise  code) 
source f i l e .  

Designates a s i n g l e  c r u i s e  f o r  data s e l e c t i o n  from the  

( S t a t i o n  code) Designates a s i n g l e  s t a t i o n  f o r  data s e l e c t i o n  from the  
source f i l e .  

( S t d  Depth) 
t h e  source f i l e .  

Designates a s i n g l e  standard depth f o r  data s e l e c t i o n  from 

0 Spec i f i es  e i t h e r  t h a t  a l l  c ru i ses  a re  t o  be accepted f o r  a s t a t i o n  
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l i s t  submit ted as the  2nd s e t  o f  data s e l e c t i o n  cards ( a l l  odd-numbered 
modes), o r  t h a t  a l l  s t a t i o n s  a re  t o  be accepted f o r  a c r u i s e  l i s t  
submit ted as the  2nd s e t  o f  data s e l e c t i o n  cards ( r u n  modes 2, 8 o r  141, 
o r  t h a t  data w i l l  be ex t rac ted  from se lec ted  source records o n l y  f o r  
standard depth = 0 meters ( r u n  modes 10 and 12).  

1 
s e l e c t i o n  cards (odd-numbered modes on ly ) .  

Spec i f i es  t h a t  a c r u i s e  l i s t  i s  be ing  submitted as the  3 r d  s e t  o f  data 

F i e l d  6: 

CONCAT Causes records se lec ted  from the  source f i l e  t o  be concatenated 
w i t h  an e x i s t i n g  s u b f i l e  on d i sk .  Run modes 17 and 18. 

PRTREC Causes a l l  f i e l d s  i n  records se lec ted  from the  source f i l e  t o  be 
p r i n t e d  i n  a format s i m i l a r  t o  t h a t  used i n  the  SI0 Physical  and Chemical 
Data Reports (Appendix 1 ) .  

WRTREC Causes a l l  f i e l d s  i n  records se lec ted  from the  source f i l e  t o  be 
w r i t t e n  t o  a f i l e  ( t ape  o r  d i sk )  i n  A S C I I  code. 

PRWREC Causes the  ac t i ons  descr ibed f o r  both PRTREC and WRTREC t o  occur. 

# 
entered anytime a f t e r  F i e l d  4: 
u n s p e c i f i e d  F i e l d s .  
CONCAT. 

Terminates processing o f  t he  run  s p e c i f i c a t i o n  card. It can be 
d e f a u l t  values w i l l  be assigned t o  

The d e f a u l t  f o r  F i e l d  5 i s  0 and f o r  F i e l d  6 i s  NOT 

CCFIHYDRO DATA SELECTION CARDS 

One o r  more se ts  o f  data s e l e c t i o n  cards must be submitted w i t h  each run. 

Data s e l e c t i o n  cards con ta in  l i s t s  o f  depths, s t a t i o n  codes, 
They a re  t o  be i n s e r t e d  j u s t  a f t e r  t he  run  s p e c i f i c a t i o n  ca rd  i n  the  Job set-  
up (Appendix 3 ) .  
c r u i s e  codes o r  consecut ive sequence numbers. 
cards approp r ia te  f o r  each run  mode a re  i n d i c a t e d  i n  Table 3. 

The k i n d ( s )  o f  data s e l e c t i o n  

Data s e l e c t i o n  cards must be submitted i n  a f i x e d - f i e l d  format given by 

( lO(X l , I6 ,X l ) )  f o r  ALGOL syntax. 

The f i r s t  f i e l d  ( c o l s .  2-7) on the  f i r s t  card  o f  each s e t  must con ta in  
t h e  number o f  subsequent e n t r i e s  submit ted i n  t h a t  se t .  For example, i f  a s e t  
o f  data s e l e c t i o n  cards conta ins  27 s t a t i o n  codes then the  number i n  the  f i r s t  
f i e l d  o f  t h e  f i r s t  ca rd  i n  t h e  s e t  would be 27. 

For  run  modes 1, 2, 3, 5 and 11 t h e  1 s t  s e t  of data s e l e c t i o n  cards must 
have a s i n g l e  en t r y ,  which w i l l  be e i t h e r  0 ( r u n  modes 1, 2, 3, 5 )  o r  a 
standard depth va lue  ( r u n  mode 11).  

S ta t i ons  should be entered on data s e l e c t i o n  cards as 5 o r  6 d i g i t  
s t a t i o n  codes i n  e i t h e r  ascending o r  descending order.  
en tered  as 4 d i g i t  year-month codes i n  chrono log ica l  order.  

Cruises should be 
Standard depths 
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should be entered i n  o rder  o f  inc reas ing  depth. 
13-15) should be entered as consecut ive i n tege rs  s t a r t i n g  w i t h  1. 
used by CCFIHYDRO as a r ray  i nd i ces  when s t o r i n g  observed depth values 
ex t rac ted  from source records.  The h ighes t  sequence number submit ted 
determines the  maximum number o f  observed depths f o r  which data w i l l  be 
ext racted.  

Sequence numbers ( r u n  modes 
They a re  

A maximum of 300 e n t r i e s  i s  a l lowed f o r  each s e t  o f  data s e l e c t i o n  cards. 

CCFIHYDRO SOURCE FILES AND OUTPUT FILES 

CCFIHYDRO uses f o u r  f i l e s  i n  the  performance o f  i t s  data r e t r i e v a l  
func t ion .  The i n t e r n a l  names are  CCFI, SUBFIL, OCNDAT and CALTAP. These are  
equated t o  d i r e c t o r y  names o f  phys ica l  f i l e s  on d i sk  o r  tape a t  run  time. 

CCFI i s  the  CalCOFI source f i l e  i n  the  SWFC packed b ina ry  format. It 
must always be a v a i l a b l e  f o r  i n p u t  when CCFIHYDRO i s  run. 

SUBFIL i s  one o f  t he  ou tpu t  f i l e  op t i on  created i n  run  modes 17-18. 
has the  same format  as CCFI. 
as a source f i l e  (CCFI) f o r  subsequent runs. 

It 
A SUBFIL created i n  one run  can be re-designated 

CALTAP i s  a second ou tpu t  f i l e  op t ions  created i n  run  modes 17-18. It 
w i l l  con ta in  a l l  o f  the  i n fo rma t ion  a v a i l a b l e  i n  the  source f i l e  (CCFI) f o r  
s p e c i f i e d  s t a t i o n s  o r  c ru ises ,  i n  A S C I I  format.  
e i t h e r  WRTREC o r  PRWREC a re  entered i n  the  s i x t h  f i e l d  o f  the  run  
s p e c i f i c a t i o n  card. 

This  op t i on  i s  invoked when 

OCNDAT i s  the  ou tpu t  f i l e  c rea ted  i n  run  modes 7-15. It w i l l  con ta in  one 

OCNDAT f i l e s  created under odd- 
o r  more data sets ,  each c o n s i s t i n g  o f  a header, o r  i d e n t i f i c a t i o n ,  record, 
fo l lowed by a va ry ing  number o f  data records.  
numbered run  modes w i l l  have one data s e t  f o r  each se lec ted  c ru ise .  Under 
even-numbered modes the re  w i l l  be one data s e t  f o r  each o f  one o r  more 
sequences o f  c ru i ses  as s p e c i f i e d  by data s e l e c t i o n  cards. 

The data records i n  a data s e t  each con ta in  n ine  f i e l d s .  The f i r s t  f i e l d  
w i l l  have e i t h e r  s t a t i o n  codes ( f o r  odd-numbered run  modes) o r  c r u i s e  codes 
( f o r  even-numbered run  modes). 
represent ing  a year-month-day code (YYMMDD). The t h i r d  f i e l d  w i l l  con ta in  
depth i n  meters. The remaining s i x  f i e l d s  w i l l  con ta in  temperature, s a l i n i t y ,  
oxygen, sigma-t, thermoster ic  anomaly and geopotent ia l  anomaly, respec t i ve l y .  
A zero value f o r  any parameter (except  geopotent ia l  anomaly a t  500 meters) 
denotes miss ing  data. 

The second f i e l d  w i l l  con ta in  a 6 - d i g i t  code 

OCNDAT f i l e s  can be submit ted as i n p u t  t o  the  ana lys i s  and contour ing  
program EDMAP2 f o r  making v e r t i c a l  sec t ions  (depth vs. d is tance o r  t ime) o r  
ho r i zon ta l  sec t ions  a t  standard depths, f o r  any o f  t he  s i x  data f i e l d s .  
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Appendix 1. L i s t  o f  Physical  and Chemical Data Reports from MLR and 
C a i c w i  -Cruises, Issued By S c r l  pps I n s t i t u t i o n  o t  
Oceanography. 

Research c r u i s e s  i n  the  C a l i f o r n i a  Current reg ion  conducted by the  Marine 
L i f e  Research (MLR) Program o f  S I O ,  i n  cooperat ion w i t h  the  U.S. F i s h  and 
W i l d l i f e  Service, were i n i t i a t e d  i n  March 1949. 
and s t a t i o n  numbering scheme was abandoned a f t e r  t h e  f i r s t  10 MLR cru ises ,  a t  
which t ime t h e  p a t t e r n  shown i n  F igure 1 was adopted. 
Chemical Data Reports cont inued t o  bear MLR c r u i s e  numbers u n t i l  May 1952, 
when t h e  CalCOFI c r u i s e  designat ions were added. As i n d i c a t e d  i n  the  
I n t r o d u c t i o n ,  the  phys ica l  and chemical data from c r u i s e s  made from 1949-1959, 
i n c l u s i v e ,  were subsequently publ ished i n  Oceanic Observations o f  the  P a c i f i c  
(see foo tno te  1 ) .  The Data Reports f o r  c ru ises  p r i o r  t o  A p r i l  1953 c o n t a i n  
parameter values f o r  standard depths only .  
parameter values f o r  bo th  observed and standard depths. MLR c r u i s e  numbers 
were dropped a f t e r  1958. I n  some cases, t h e  Data Reports cover more than one 
c ru ise .  

The o r i g i n a l  survey p a t t e r n  

The Physical  and 

Subsequent D a t a  Reports inc luded 
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Cruise 
CCOFI 

(5002) 
(5003) 
(5004) 
(5005) 
(5006) 
(5007) 

(5009) 

(501 1 ) 
(5101) 

(5202) 
(5203) 
(5204 ) 
5205 
53.06 
5207 
5203 
5209 
521 0 
521 1 
5301 
5302 
5303 
5304 
5305 
5306 
5307 
5308 
5309 
531 0 
531 1 
5312 
5401 
5402 
5403 
5404 
5405 
5406 
5407 
5408 
5409 
541 0 
541 1 
541 2 

(5008) 

(501 0)  

(51 02) 

ML R 
Period of Observation 

Jan.  31-Feb. 19,  1950 
Mar. 2-17, 1950 
Apr. 4-17, 1950 
May 3-18, 1950 
June 6-23, 1950 
J u l y  6-24, 1950 
Aug. 5-19, 1950 

Oct.  11-20, 1950 
tbv .  9-28, 950 

Sept .  6-22, 1950 

Jan. 9-29, 951 
Feb. 6-25, 951 
Feb. 6-23, 952 
Mar. 5- Apr 3 ,  1952 
April  2-28,  1952 
Hay 9-26, 1952 
June 3-21 , 1952 
J u l y  2-24, 1952 
Aug. 8-19, 1952 

Oct. 8-22, 1952 
NOV. 6-21, 1952 

S e p t .  4-19, 1952 

Jan. 6-22, 1953 
Feb. 4-26, 1953 
Mar. 6-Apr. 5 ,  1953 
Mar. 31-Apr. 19,  1953 
Apr.  29-May 33, 1953 
June 3-July 3 ,  1953 

Sept.  9-19, 1953 

Dec. 1-13, 1953 
Jan.  5-Feb. 4 ,  1954 
Feb. 2-16, 1954 
Mar. 3-Apr.5, 1954 
Apr.7-May 13, 1954 
May 5-24, 1954 
June 2-23, 1954 

Rug. 18-Sept.70, 1954 
S e p t .  18-Oct. 17 ,  1954 

Nov. 30-Dec. 16 ,  1954 

J u l y  8-27, 1953 
Rug. 5-30, 1953 

Oct. 7-24, 1953 
N O V .  9-14, 1953 

J u l y  7-23, 1954 

Oct. 6-24, 1954 
NOV. 10-16, 1954 

SI0 Ref 

none 
none 
none 

51-17 
51 -1 9 
51 -28 
51 -32 
51 -37 
51 -29 
51 -47 
51 -55 
52-6 
52-24 
52 - 36 
52 - 37 
56-24 
56-27 
56-32 
57-2 
57-1 0 
57-1 3 
57-22 
57-32 
57-33 
57-37 
5G-13 
58-'I 4 
58-1 5 
58-23 
58-23 
58-44 
58-44 
58-44 
58- 44 
58-38 
58- 38 
58- 65 
58-65 
59-1 5 
59-1 6 
59-35 
59-42 
59-43 
59-43 
60- 1 
60- 1 

Date o f  Report 

Feb. 1 9 ,  1951 
Mar. 28, 1951 
May 21 , 1951 
Aug. 15 ,  1951 
Aug. 20, 1951 
Aug. 30, 1951 
Dec. 26, 1351 
Nov. 1 , 1951 
S e p t .  12 ,  1951 
Nov. 15,  1951 
Dec. 15 ,  1951 
Feb. 20, 1952 
Kay 1 ,  1952 
J u l y  15 ,  1952 
J u l y  30, 1952 
Aug. 1 7 ,  1956 
Oct. 22, 1956 
Oct. 29, 1356 
Jan.  22, 1957 
Feb. 2G, 1957 
March 19 ,  1957 
May 14 ,  1957 
Aug. 7 ,  i 9 u  
Aug. 15,  1957 
Sept .  3 ,  1957 
Feb. 20, 1958 
Mar. 1 , i953 
J u l y  1 , 1958 
Aug. 1 , 1958 
Aug. 1 , 1958 
Aug. 1 , 1958 
Aug. 1 ,  1958 
Aug. 1 , 1958 
Aug. 1 , 1958 
Aug. 1 ,  1950 
Aug. 1 ,  1958 
Sept .  15 ,  1958 
Sept. 15,  1958 
Mar. 1 , 1959 
Mar. 1 , 1959 
Jan .  26, 1959 
May 18,  1959 
June 1 , 1959 
June 1 , 1959 
Sept .  10,  1959 
Sept .  10,  1959 

* Physical and chernical d a t a  r e p o r t s  apparent ly  were n o t  issued f o r  
MLR cruises 23-33. 



13  

Cruise 
CCOFI 

5501 
5502 
5503 
5504 
55@5 
5507 
5509 
551 0 
551 1 
551 2 
5601 
5602 
5603 
5604 
5605 
5606 
5607 
5608 
5609 
561 0 
561 1 
561 2 
5701 
5702 
5703 
5704 
5705 
570'3 
5707 
5708 
5709 
571 0 
571 1 
571 2 
5801 
5802 
5893 
5804 
5805 
5806 
5807 
5808 
5809 
581 0 
581 1 
581 2 
5901 
5902 
5903 

Period o f  Observation 

Jan.  13-29, 1955 
Feb. 9-23, 1955 
Mar. 8-22, 1955 
Apr .  5-22, 1955 
May 12-June 7 ,  1955 

Sept .  10-25, 1955 

Nov. 29-Dec. 16 ,  1955 
Jan.  5-18, 1956 
Feb. 3-21, 1956 
Mar. 4-19, 1956 
Apr. 5-27, 1956 
May 4-22, 1956 
b!ay 26-June 25, 1956 

Sept .  5-17, 1956 
Sept .  27-Oct. 5 ,  1956 

J u l y  8-23, 1955 

Oct. 16-30, 1955 
N O V .  8-20, 1955 

J u l y  6-25, 1956 
AUCJ. 7-19, 1956 

Oct. 30-Nov. 5 ,  1956 
N O V .  2rl-Dcc. 21 ,  1956 
Jan. 4-19, 1957 
Feb. 6-26, 1957 
Mar. 6-30, 1957 
Apr.  5-30, 1957 
May 9-23, 1957 
June 5-23, 1957 
Ju ly  8-Aug.  3 ,  1957 
AUCJ. 9-27, 1957 
S e p t .  4-21 , 1957 
Oct. 4-Nov. 8,  1957 

Dec. 12-20, 1957 
Jan. 8-Feb. 2 ,  1358 
Feb. 7-24, 1958 
Feb. 27-Mar. 21, 1958 
Mar. 30-Apr. 2 7 ,  1958 
May 3-22, 1958 
June 4-26, 1958 
June 30-July 22 ,  1958 

Sept .  4-19, 1958 
Oct. 8-Nov. 6 ,  1958 

Dec. 1-11, 958 
Jan.  7-29, 959 
Feb. 6-28, 959 
Mar. 11-28, 1959 

N O V .  16-25, 1957 

Aug. 6-21, 1958 

N O V .  13-24, 1958 

SI0 Ref 

59-36 
59-36 
59-37 
59-37 
59-44 
59-46 
59-47 
60-2 
60-3 
60-4 
60-5 
60-5 
60-6 
60-6 
60-34 
60-34 
60-35 
60-35 
60-35 
60-35 
60-35 
61 -22 
58-22 
58-22 
58- 24 
58-24 
58-33 
58-33 
58-63 
58-63 
51-64 
58- 64 
58- 64 
58-64 
53-3 
59-8 
59-8 
59-14 
59-28 
59-29 
59-33 
59-48 
58-84 
59-49 
59-50 
59-50 
59-58 
60-1 3 
60-36 

Date of Report 

Oct. 15,  1959 
Oct. 15,  1959 
May 1 ,  1959 
May 1 ,  1959 
May 18,  1959 
May 18,  1959 
May 19 ,  1959 
Jitne 15 ,  1953 
July 1 ,  1959 
J u l y  15,  1959 
Aug. 27, 1959 
Aug. 27 ,  1959 
Nov. 11,  1959 
Nov. 11 ,  1959 
Apr. 20,  1960 
Apr.  20, 7960 
Apr. 27,  1960 
Apr.  2 7 ,  1969 
Apr. 27, 1960 
Apr. 27, 1960 
Apr. 27, 7960 
Apr.  24,  1961 
Mar. 5, 1958 
Mar. 5 ,  1958 

Aug. 1 ,  1358 
J u l y  15 ,  1958 
J u l y  15 ,  1958 
Acg. 20, 1958 
Aug.  20,  1958 
Sept .  15 ,  1958 
Sep t .  15 ,  1958 
S e p t .  15,  1958 
Sep t .  15 ,  1958 
Jan.  1 5 ,  1959 
Feb. 1 , 1959 
Feb. 1 ,  1959 
Mar. 1 ,  1959 
Dec. 10, 1958 
Jan .  5 ,  1959 
Feb. 24,  1959 
Mar. 11 , 1959 
Dec. 1 , 1955 
Apr. 17 ,  1959 
Apr. 2 2 ,  1959 
Apr. 22,  1959 
Sept .  1 7 ,  1959 
Oct. 21 ,  1959 
Feb. 15 ,  1960 

Aug. 1 ,  1958 
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Period o f  Observation Cruise 

CCOFI 

5904 
5905 
5906 
5907 
5908 
5909 
591 0 
591 1 
591 2 
6001 
6002 
6003 
6004 
6005 
6006 

6008 
6009 

6007-8 

6009- 1 0 
61 01 -2 

61 04-5 

61 07-8 

61 03 

61 05 

61 08 
61 09 
6110-11 
6201 -2 
6203-4 
6207-8 
6210-11 

6301 -2 
621 2 

6304 
6306 
6307 
6309 
631 0 
631 1 
6311 (El Golfo) 
6401 - 
6404 - 
6407 - 
641 0 - 
6501 - 
6504 - 

oct . 
Nov. 
Dec. 
Jan.  
Feb. 
Mar. 
Mar. 
May 
June 
J u l y  
Aus 

16-26 , 
9-19, 
8-Feb. 
11 -Mar 
10-29, 
29-Aur 

Apr. 7-26, 1959 
May 6-27, 1959 
June 3-30, 1959 

Sept .  9-Oct. 1 , 1959 

J u l y  9-Aug. 3 ,  1959 
Aug. 13-31, 1959 

8-30, 1959 
1959 
959 
13,  1960 
3, 1960 

1960 
30, 1960 

3-29', 960 
14-30, 1960 
12-Aug. 14 ,  1960 
10-22, 1960 

Sept .  9-21 , 1960 
Sept.  22-Oct. 22 ,  1960 
Jan. 5-Feb. 20, 1961 
Mar. 8-13, 1961 
Apr. 4-May 12 ,  1961 
May 17-29, 1961 
June 27-Aug. 1 , 1961 

Aug. 37-Sept. 19,  1951 

Jan.  12-Feb. 15, 1962 
Mar. 15-May 2 ,  1962 

Dec. 17-19, 1962 
Jan. 10-Feb. 23, 1963 
Apr. 9-May 24, 1963 
June 25-26, 1963 

Sept .  3-29, 1963 

Nov. 9-Dcc. 7 ,  1963 
Jan.  9-Mar. 4 ,  1964 
Apr. 10-May 1 , 1964 
June 15-Aug. 4,  1964 

Aug. 13-28, 1961 

O C t .  I O - N O V .  12 ,  1961 

J u l y  10-Aug. 29, 1962 
Oct. 5-NOV. 18 ,  1962 

J u l y  10-Aug. 8, 1963 

Oct. 2-29, 1963 
NOV. 28-29, 1963 

O C t .  2-NOV. 
Jan. 6-Feb. 
Mar. 31-Aur. 

6505 (El Golfo 11) 
6507 - June 15-Aug. 

May 14-June 

6509 - Aug. 31-Sept 

, 1964 
8, 1965 
24, 1965 
7 ,  1965 
11,  1965 
25, 196.5 

SI0 Rtir'. 

60-37 
60-38 
60- 39 
60-40 
61-19 
61 -1 9 
61 -20 
61 -21 
61 -21 
61 -23 
62-3 
62-5 
62-6 
62-7 
62-8 
62-9 
62-1 0 
62-1 0 
62-1 0 
61 -24 
62-1 5 
62-1 5 
62-1 5 
62-1 G 
62-1 6 
62-1 7 
62-1 7 
62-26 
63-9 
62-23 
63-25 
63-25 
64-2 
64-1 3 
64-1 3 
64- 18  
64-1 8 
65- 1 
65- 1 
65-1 
65-7 
66-20 
66-20 
65-18 
66-4 
67- 16 
67-1 6 
67-1 7 
67-1 7 

Date o f  Report 

June 29, 1960 
Apr. 26,  1960 
Apr. 15,  1960 
J u l y  6 ,  1960 
Sept .  12,  1961 
Sept .  12 ,  1961 
Apr. 24, 1961 
Apr.  24,  1961 
Apr. 24, 1961 
June 20, 1961 
Aug. 18, 1961 
Aug. 18 ,  1961 
Aug. 10,  1961 
Aug. 18 ,  1961 
Aug. 18 ,  1961 
May 1 ,  1962 
May 17,  1962 
May 17 ,  1962 
May 17 ,  1962 
June 29, 1961 
Dec. 28, 1961 
Dec. 28, 1961 
Dec. 28, 1961 
J u l y  26, 1962 
J u l y  26, 1962 
July 26, 7962 
J u l y  26, 1962 
Nov. 19,  1962 
Feb. 15,  1963 
Oct. 4 ,  1962 
Aug.  22, 1963 
Aug. 22, 1963 
Mar. 5, 1963 
Mar. 2 ,  1964 
Mar. 2 ,  1964 
May 25, 1964 
May 25, 1964 
Oct. 9 ,  1964 
Oct .  9 ,  1964 
Oct. 9 ,  1964 
Apr.  5 ,  1955 
Sept .  1 , 1966 
S e p t .  1 ,  1966 
Oct. 5, 1965 
Dec. 9,  1965 
(undated)  
(undated)  
(undated)  
(undated)  
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Cruises 
CCOFI ML R 

6601 
6602 
6604 
6605 
6606 
6607 
6608 
6609 
661 0 
661 1 
6612 
6707 
671 2 
6801 
6804 
6806 
6901 
6902 
6904 
6905 
6906 
6907 
6908 
6909 
691 0 
6912 
7008 
71 02 
7201 
7202 

Per i od o f  Observa t i on 

Jan .  12-Feb. 7 ,  1966 
Fcb. '15-Mar. 6 ,  1966 
Mar. 26-May 3 ,  1966 
May 5-29, 1966 
June 12-July 1, 1966 

Sep t .  7-24, 1966 

Dec. 2-19, 1966 
June 19-July 20, 19G7 
Dec. 5-20, 1967 
Jan. 7-26, 1968 
Apr. 23-May 6 ,  1968 
May 31-June 2 2 ,  1968 
Jan. 7-30, 1969 
Jan. 26-Mar. 11 , 1969 
A p r .  2-26, 1969 
May 5-29, 1969 
June 9-28, 1969 

Aug. 6-Sept. 8 ,  1969 
Sept .  11-Oct. 7 ,  1969 

Nov. 13-Dec. 17 ,  1969 

Feb. 8-Apr.  5 ,  1971 
Jan .  3-26, 1972 
Feb.  1-27, 1972 

July 8-29, 1966 
Aug. 5-25, 1966 

Oct. 8-27 ,  1966 
N O V .  10-13, 1966 

J u l y  10-29, 1969 

Oct. 9-NOV. 8 ,  1969 

A u g .  17-Oct. 2 ,  1970 

S I0  Ref. Date o f  Report 

66- 3 
68- 3 
68- 3 
63- 3 
68- 3 
68- 2 1 
68-21 
68- 2 1 
69-2 
63-2 
69-2 
69-8 
69-8 
71 - 3  
71 -3 
71-3 
76-1 4 
76-14 
77-22 
77-22 
77-22 
79-7 
79-7 
79-7 
79-29 
79-29 
79-30 
7 9- 30 
80-21 
80-21 

(undated)  
(undated)  
(undated)  
( u n d a t e d )  
(undated)  
( unda t e d  ) 
(undated)  
(undated)  
(undated)  
( u n d a t e d )  
(undated)  
(undated)  
(undated)  
(undated)  
(undated)  
( u n d a t e d  ) 
Sept.  1 ,  1976 
Sept .  1 , 1976 
Nov. 1 ,  1377 
Nov. 1 ,  1977 
Nov. 1 , 1977 
May 15 ,  1979 
May 15 ,  1979 
May 15 ,  1979 
Feb. 15 ,  1980 
Feb. 15 ,  1980 
Feb. 15 ,  1980 
Feb. 15 ,  1980 
Oct. 15 ,  1980 
Oct. 15 ,  1980 
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Appendix 2: The Packed B inary  Format f o r  the  
Cal COFI Oceanographic Data F i  1 e 

The packed b ina ry  format f o r  data from Nansen cas ts  o r  STD o r  CTD data 

This  was accomplished i n  p a r t  by use of the  
obta ined a t  CalCOFI s t a t i o n s  was designed p r i m a r i l y  t o  reduce the  s i z e  of the  
f i l e  s to red  on magnetic tape. 
b ina ry  format  and i n  p a r t  by use o f  v a r i a b l e  l e n g t h  records.  
con ta ins  i d e n t i f i c a t i o n  f i e l d s ,  sea s t a t e  and sur face weather observat ions,  
measured and computed parameter values a t  both observed and standard depths. 
The number o f  depths v a r i e s  considerably  from record  t o  record,  which accounts 
f o r  the  v a r i a t i o n  i n  record  length .  
records w i t h  no o the r  change i n  format would r e q u i r e  a record  s i z e  o f  300 (48 
b i t )  words. 

Each record  

To conver t  the  f i l e  t o  f i x e d  l e n g t h  

Most o f  the  records,  however, a re  l e s s  than h a l f  t h i s  s ize.  

The f i r s t  s i x  words (36 char)  o f  each record con ta in  l oca t i on - t ime  
i d e n t i f i c a t i o n  f i e l d s  and sh ip  code, a l l  i n  A S C I I  characters .  
words (18 char  = 144 b i t s )  con ta in  sur face observat ions along w i t h  depth t o  
the  bottom, depth o f  t he  c a s t  and the  t o t a l  number o f  f o u r  word (observed 
depth) groups and th ree  word (s tandard depth) groups t o  f o l l o w  i n  the  record.  
These groups a re  ordered by inc reas ing  depth and are  in te rmixed throughout the  
record.  A f o u r - b i t  f i e l d  a t  the  r i g h t  hand end ( l e a s t  s i g n i f i c a n t  b i t s )  of  
t he  f i r s t  word i n  each observed o r  standard depth group conta ins  a type code. 
Code values o f  3 o r  4 i n d i c a t e  observed depths and 6 o r  7 i n d i c a t e  standard 
depths. 

of a consecut ive word number w i t h i n  each group and the  b i t  f i e l d  l o c a t i o n  
w i t h i n  each word. 
b i t  o f  a word; however, t he  elements a re  accessed from l e f t  t o  r i g h t  ( h i g h  
order  t o  low order  b i t s )  i n  each word. 

The nex t  th ree  

The l o c a t i o n  o f  record  elements i n  the  f o l l o w i n g  l i s t  a re  g iven i n  terms 

The b i t s  a re  numbered 0 t o  47 beginning w i t h  the  r igh t -most  

--- IDENTIFICATION GROUP: 36 CHAR --- 

E l  emen t 

CalCOFI S t a t i o n  
Year-Month-Day Code 
Latitude-Deg. and min. 

(decimal p o i n t  impl  ied; 

Longi tude-Deg . and M i  n. 
(decimal p o i n t  impl ied;  

Marsden Square 
Hour (decimal p o i n t  impl i e d )  
Ship Code 
B1 ank 

H=IIN" or ~ ~ s ~ ~ )  

H = "El@ or @ f W a l )  

Form Char. F i e l d  

LLLSSS 1-6 
Y YMMDD 7-12 
DDMM. MH 13-18 

DDDMM . MH 19-25 

MSQ 26-28 
HH.H 29-31 
ss 32-33 
bbb 34-36 



17 

--- SURFACE OBSERVATIONS GROUP: 3 WORDS --- 

E l  emen t 

Water Color  
Water Transparency 
Wave D i r e c t i o n  - Deg. 
Wave Height  F lag  

1 = wave h e i g h t  unknown 
Sea S ta te  o r  Wave Height  Code 

1 = sea s t a t e  
2 = wave h e i g h t  

Wave Height-Meters (Sea State)  
Wave Per iod  F l a g  

1 = wave p e r i o d  unknown 
Wave Per iod  - Sec. 
Wind D i r e c t i o n  - Deg. 
Wind Speed - Beau fo r t  be fo re  1969, 

kno ts  s ince 1969 
Zero F i l l  
Depth t o  Bottom - Fathoms 

be fo re  1969, meters s ince 1969 
Depth o f  Cast - hundreds o f  meters 
No. o f  Obs and STD Depths 
Barom. Pressure - M i l l i b a r s  
Zero F i l l  
Dry Bulb Temperature - "C 
Wet Bulb Temperature - "C 
Cloud Type Code 
Cloud Amount Code 
V i s i b i l i t y  - Naut. M i .  
Weather Code 
Zero F i l l  

--- OBSERVED DEPTH DATA GROUP: 

E l  emen t 

Depth Re1 i a b i l  i ty Code 

Observed Depth - Meters 
Sigma-t - g/L 
Sound V e l o c i t y  - M/Sec. 
Observed Depth Code - 3 o r  4 
Temperature Re1 i a b i l  i t y  Code 

Sea Water Temperature .- "C 
S a l i n i t y  R e l i a b i l i t y  Code - 
Sea Water Sal i n i t y  - 
Oxygen R e l i a b i l i t y  Code - 

1 = doub t fu l  

1 = doub t fu l  

1 = doub t fu l  

Word 

1 
1 
1 
1 

1 

1 
1 

1 
1 
1 

1 
2 

2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 

B i  t -F ie1  d 

47-41 
40-34 
33-27 

26 

25 

24-21 
20 

19-16 
15-9 
8-2 

1-0 
47-33 

32-26 
25-18 
17-6 
5-0 

47-37 
36-26 
25-21 
20-16 
15-11 
10-3 
2-0 

4 WORDS --- 
Word B i t  F i e l d  - 

1 46-34 
1 33-19 
1 18-4 
1 3-0 
2 47 

2 46-30 
2 29 

2 28-12 
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1 = doubt fu l  
D i  ssol ved Oxygen - ml/L 
Phosphate - Phosphorus - p g  a t /L  
To ta l  Phorphorus - pg a t /L  
PH 
N i t r i t e  - N i t rogen - c(g at /L  
N i t r a t e  - N i t rogen - p g  a t /L  
S i l i c a t e  - S i l i c o n  - pg at /L  

Element 

11 
2 10-0 
3 47-32 
3 31-16 
3 15-0 
4 47-32 
4 31-16 
4 15-0 

--- STANDARD DEPTH DATA GROUP: 3 WORDS --- 

Depth R e l i a b i l i t y  Code - 
Standard Depth - Meters 
Sigma-T g/L 
Sound V e l o c i t y  - M/Sec. 
Standard Depth Code - 6 o r  7 
Temperature Re1 i a b i l  i t y  Code - 
Sea Water Temperature - "C 
S a l i n i t y  R e l i a b i l i t y  Code - 
Sea Water S a l i n i t y  - o/oo 
Oxygen R e l i a b i l i t y  Code - 
D i  ssol  ved Oxygen - ml/L 
Thermoster ic Anomaly - c l / t o n  
Geopotent ia l  Anomaly - Dyn. Meters 
Zero F i l l  

1 = doubt fu l  

1 = doubt fu l  

1 = doubt fu l  

1 = doubt fu l  

Word 

1 

1 
1 
1 
1 
2 

2 
2 

2 
2 

2 
3 
3 
3 

- B i t  F i e l d  

47 

46-34 
33-19 
18-4 
3-0 
47 

46-30 
29 

28-12 
11 

10-0 
47-26 
25-10 
9-0 

There a re  no s p e c i f i c  codes t o  i d e n t i f y  miss ing  data i n  the  packed b ina ry  
f i l e .  
associated b i t  f i e l d  i n  the  b ina ry  f i l e  was z e r o - f i l l e d .  
i n t e r p r e t e d  as miss ing  data f o r  most o f  t he  impor tant  elements w i thou t  
ambigui ty.  

Whenever a record  element was miss ing  i n  the o r i g i n a l  source f i l e ,  t he  
Zero values can be 
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APPENDIX 3: Deck Set-Up f o r  CCFIHYDRO 

The general assemblage o f  c o n t r o l  and data cards needed t o  run  the  
program on the  Burroughs 87800 i s  as fo l l ows :  

? 
? 

? 

BEGIN JOB 
RUN SERVICE/OPINFO 
TAPENAME, 9/800, R I N G  I N ,  PURGE, OU 
RUN CCFIHYDRO 
FILE CCFI (FILE ATTRIBUTES) 
FILE SUBFIL (FILE ATTRIBUTES) 
FILE OCNDAT (FILE ATTRIBUTES) 
FILE CALTAP (TITLE = TAPENAME) 
DATA 
RUN SPECIFICATION CARD 
DATA SELECTION CARDS 
END JOB 

The SERVICE/OPINFO cards a re  needed on ly  i f  tape ou tpu t  (FILE CALTAP) i s  

The 
requi red.  
th ree  f o l l o w i n g  f i l e  cards are  needed, depending on the  ou tpu t  desired. 
format  and e n t r i e s  f o r  run  s p e c i f i c a t i o n  and data s e l e c t i o n  cards a re  
descr ibed i n  the  main body o f  t h i s  document. 

CCFI i s  t he  i n p u t  f i l e  i n  packed b ina ry  format.  Only one o f  the  

The f o l l o w i n g  example i l l u s t r a t e s  the  k i n d  o f  r e t r i e v a l  a p p l i c a t i o n  f o r  
which the  program was designed. 
standard depths from 0 t o  200 meters a t  s t a t i o n s  on L i n e  90 o u t  t o  s t a t i o n  
100, and t o  ssparate the  data by month and s to re  i t  i n  12 working f i l e s  i n  the  
simp1 e b i n a r y  format.  

s p e c i f i c a t i o n s  f o r  data s e l e c t i o n  mode #7 (see Table 3 )  and prepare one s e t  of 
da ta  s e l e c t i o n  cards f o r  the  standard depths, a second s e t  f o r  the  L ine  90 
s t a t i o n s  and 12 s e t s  o f  c r u i s e  cards, one f o r  each month. 
be done w i t h  12 runs  o f  CCIFHYDRO, one f o r  each month. The task can be 
performed much more e f f i c i e n t l y ,  however, by making a p re l im ina ry  run  t o  
c rea te  a SUBFIL which w i l l  i nc lude  o n l y  the  des i red  s ta t i ons .  

The o b j e c t  w i l l  be t o  e x t r a c t  data a t  

A d i r e c t  approach t o  t h i s  task i s  t o  s e t  up the  c o n t r o l  ca rd  

Then the  j o b  cou ld  

The j o b  assembly f o r  t he  p re l im ina ry  run  i s  l i s t e d  below: 

? BEGIN JOB 
? RUN CCFIHYDRO 
? FILE CCFI (TITLE = CCOFI/PAKDAT) 
? FILE SUBFIL (TITLE = SUBFIL/LINE90) 
? DATA 

(RUN SPECIFICATION CARD-b means space) 
bLINEb90bSUBFILbbbbbbbbbSUBFILbSTATIONSbALLb# 

( 1 s t  s e t  o f  data s e l e c t i o n  cards - s t a t i o n s )  
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bbbbbllbbO90028bM)90030bbO90032b 
b090037bb090045b b090053bb090060b 
b090070b bO 90080b bO 90090b bo90 lOOb 

? END JOB 

F i e l d s  5 and 6 o f  the  s p e c i f i c a t i o n  card  are  n o t  needed f o r  t h i s  run. 
F i e l d s  on data s e l e c t i o n  cards should be entered cont inuously  i n  co l s .  1 
through 80. I n  the  example above, t h i s  would r e q u i r e  a l l  o f  one card  and the  
f i r s t  16 c o l s .  o f  a second card. The s t a t i o n  l i s t  inc ludes  11 s ta t i ons .  The 
small l e t t e r  "b" i n  the  example i n d i c a t e s  a blank space. The ou tpu t  f i l e ,  
SUBFIL/LINE90 i s  much smal ler  than the  source f i l e ,  CCOFVPAKDAT, and w i l l  be 
used as the  i n p u t  f i l e  f o r  the  remaining 12 runs. The j o b  assembly l i s t e d  
below i s  f o r  t he  January data.  That f o r  o ther  months would be s i m i l a r .  

? B E G I N  JOB 
? RUN CCFIHYDRO 
? FILE CCFI (TITLE = SUBFIL/LINE90) 
? 
? DATA 

bL INEb90bJ ANbCRU I SESbbbbDEPTHbD I STNbSTDbl b# 

FILE OCNDAT (TITLE = OCNDAT/LINESO/JAN) 

(RUN SPECIFICATION CARD) 

( 1  s e t  o f  data s e l e c t i o n  cards - depths) 

b b b b b l 0  b b b b bOOOb b b b bO 1 Ob b b b bO 20b 
b b b bO 30b b b b bO 50b b b b bO 7 5b b b b b 1 0 Ob 
bbbbl25bbbbbl50bbbbb200 

(2nd s e t  o f  data s e l e c t i o n  cards - s t a t i o n s .  These w i l l  be the  

( 3 r d  s e t  of  data s e l e c t i o n  cards - c ru ises .  Only a few c ru i ses  

same as the  1 s t  s e t  f o r  t he  p re l im ina ry  run, shown above) 

a re  inc luded f o r  b r e v i t y )  

b bbbb08b bbb6 00 1 b bb b6 10 l b  bbb6 20 1 b 
b b b6 30 1 b b b b6 40 1 b b b b6 50 1 b b b b6 60 1 b 
b b b b6 701 

The ou tpu t  f i l e ,  OCNDAT/LINE 90/JAN, r e s u l t i n g  from t h i s  run  w i l l  con ta in  
data from 8 January c r u i s e s  f o r  11 s t a t i o n s  on L ine  90. 
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Appendix 4: Data E x t r a c t i o n  from the  Packed B inary  Oceanographic 
F i l e  With Procedure UNPACKV 

UNPACKV i s  an ALGOL procedure designed t o  unpack b i t - f i e l d s  and e x t r a c t  
data values from records read from the  packed b ina ry  data f i l e .  It must be 
bound o r  compiled i n t o  a hos t  program and the  hos t  program must con ta in  an 
i n p u t  r o u t i n e  t o  read records from the  source f i l e  i n t o  an a r ray  which w i l l  be 
passed t o  the  procedure as a parameter. UNPACKV has seven parameters, 
descr ibed below i n  the  order  t h a t  they must be entered i n  the  procedure 
statement. 

VRBL 

SAMTYPE 

MINDPTH 

MAXDPTH 

REC 

NUMWORDS 

VRBLIST 

DPTHLIST 

NUMDPTHS 

In tege r  code number o f  t he  data parameter t o  be extracted--see 
parameter 1 i s t .  

Character s t r i n g  denot ing the  group i n  the  source record  from which 
the  sample i s  t o  be ex t rac ted .  V a l i d  e n t r i e s  are:  

"STAT" 
"OBS" 
"STD" 
"OBSTD" 

f o r  parameters i n  the  sur face observat ions;  
f o r  data a t  observed depths only ;  
f o r  data a t  standard depths only;  
f o r  data a t  bo th  observed and standard depths. 

I n tege r  value spec i f y ing  minimum depth f o r  e x t r a c t i n g  data. 

I n tege r  va lue spec i f y ing  the  maximum depth f o r  e x t r a c t i n g  data. 

Name o f  an INTEGER a r ray  i n t o  which 
has been read. 

I n tege r  va r iab  
48-bi  t words. 

Name o f  a REAL 
w i l l  be s to red  

Name o f  a REAL 
values w i l l  be 
correspond one 

a record  from the  source f i l e  

e which has been ass gned the  l e n g t h  o f  t he  record  i n  

a r ray  i n t o  which the  data values ex t rac ted  by UNPACKV 

a r ray  i n t o  which the  depths o f  the  ex t rac ted  data 
s to red  by UNPACKV. 
f o r  one w i t h  those o f  VRBLIST. 

The elements o f  t h i s  a r ray  w i l l  

I n tege r  v a r i a b l e  re tu rned by UNPACKV w i t h  the number o f  depths f o r  
which data were ext racted.  

The data parameters corresponding t o  the code values o f  VRBL a re  l i s t e d  
Note t h a t  on l y  c e r t a i n  SAMTYPE e n t r i e s  a re  associated w i t h  each code below. 

va lue.  I f  an i n v a l i d  combination i s  submitted, UNPACKV w i l l  r e t u r n  a value of 
-1 f o r  NUMDPTHS and no data w i l l  be ext racted.  I f  "STAT" i s  entered f o r  
SAMTYPE then the  procedure w i l l  r e t u r n  1 f o r  NUMDPTHS and 0 i n  the  f i r s t  
element o f  DPTHLIST. 



V RBL SAMTY PE 

1 STAT 

2 STAT 

3 

4 

5 
6 

7 
8 
9 

10 

11 
12 

13 
14 
15 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

STAT 

STAT 

STAT 
STAT 

STAT 
STAT 
STAT 
STAT 

STAT 
STAT 

OBS, STD o r  OBSTD 
OBS, STD o r  OBSTD 
OBS, STD o r  OBSTD 

OBS, STD o r  OBSTD 
OBS, STD o r  OBSTD 
OBS, STD o r  OBSTD 
OBS 
OBS 
OB S 
OBS 
OBS 
OBS 
STD 
STD 
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SAMPLE RETURNED I N  VRBLIST 

Water - 4 d i g i t s ,  
1st-2nd: Transparency 
3rd-4th : Color  
Waves - 7 d i g i t s  
1 s t :  

o therwise wave h e i g h t  
2nd: i f = l ,  p e r i o d  unknown 
3rd: i f= l ,  h e i g h t  unknown 
4 th :  p e r i o d  
5 t h :  
6 th-7th:  d i r e c t i o n .  
Wind - 4 d i g i t s ,  
1st-2nd: d i r e c t i o n  
3rd-4th:  speed i n  Beaufor t  (before 

1969) or knots  ( s i n c e  1969) 
Depth t o  bottom - fathoms 

( b e f o r e  1969) o r  meters 
( s i n c e  1969). 

Depth o f  cast .  
Number o f  depths 

(OBS + STD) 
Barometr ic pressure. 
A i r  temperature - d r y  bu lb.  
A i r  temperature - wet bu lb.  
Clouds - 3 d i g i t s ,  
1 s t :  i f= l ,  type unknown 
2nd: amount 
3rd: type. 
V i  s i b i 1 i t y  
Weather - 3 d i g i t s ,  
1 s t :  i f= l ,  WMO code 4501 used 

i f = O ,  WMO code 4677 used 
2n d- 3rd: weather code 
Sigma- t 
Sound v e l o c i t y  
Observed o r  standard depth code: 

Tempe r a t u  r e  
S a l i n i t y  
Oxygen 
Phosphorous - phosphate 
To ta l  phosphorus 
PH 
N i t r i t e  - n i t r o g e n  
N i t r a t e  - n i t r o g e n  
S i l i c a t e  - s i l i c o n  
Thermosteric anomaly 
Geopotenti  a1 anomaly 

i f = l ,  5 t h  d i g i t  i s  sea s t a t e ,  

sea s t a t e  o r  wave h e i g h t  

3 o r  4 = observed depth, 
6 o r  7 = standard depth. 

UNPACKV does n o t  e x t r a c t  f i e l d s  from the  i d e n t i f i c a t i o n  group o f  a packed 
b i n a r y  record.  These f i e l d s  a re  a l l  cha rac te r  s t r i n g s  (see Appendix 2)  and 
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can be obtained from the array into which the record was read, as will be 
shown in the example t o  follow, which i s  based on the input routine from 
CCF I HYDRO . 

EXAMPLE 

B E G I N  COMMENT READ PACKED BINARY F I L E :  
F I L E  C C F I  ( K I N D = l ,  MAXRECSIZE = 20, BLOCKSIZE = 60, 

ARRAY REC [0:300], D P T H L I S T  [0:501, V R B L I S T  [0:26, 0:501; 
INTEGER VRBL, MINDPTH, MAXDPTH, NUMWORDS, NUMDPTHS, STNCODE, 

REAL SAMTYPE, LATD, LATM, NS, LOND, LONM, EW, S H I P ;  
BOOLEAN READIT;  
L A B E L  NXTREC, EOF; 

READIT:= READ ( C C F I ,  300, REC); 
COMMENT T H I S  STATEMENT READS A RECORD I N T O  ARRAY REC AND STORES 

AREASIZE = 60, F I L E T Y P E  = 6 ) ;  

YYMMDD, HR, MSQ; 

NXTREC : 

THE VALUE OF THE 1/0 DESCRIPTOR I N  READIT.  THE 1/0 DESCRIPTOR 
CONTAINS THE STATUS OF THE 1/0 ACTION, INCLUDING THE LENGTH OF 
THE RECORD AND WHETHER AN END OF F I L E  WAS REACHED; 

I F  REAL ( R E A D I T . [ 9 : 1 ] )  = 1 THEN GO TO EOF; 
NUMWORDS: = REAL ( R E A D I T . [ 4 7 : 2 0 ] ) ;  
COMMENT T H I S  I S  THE RECORD LENGTH; 
READ (REC, <216, 12, 13, A l ,  213, A l ,  13, 12, A2>, STNCODE, 

COMMENT T H I S  ASSIGNS THE I D  F I E L D S  TO INTEGER OR REAL VARIABLES.  
YYMMDD, LATD, LATM, NS, LOND, LONM, EW, MSQ, HR, S H I P ) ;  

THEN MINUTES OF L A T  AND LON ARE CHANGED TO DEGREES AND THE DECIMAL 
PLACES RESTORED WHERE APPROPRIATE; 

LATD:  = LATD + LATM/600;  
LOND: = LOND + LONM/600; HR: = HR/10;  
MINDPTH: = 0; MAXDPTH: = 500; 
SAMTYPE : = "STAT" ; 
FOR VRBL: = 1 STEP 1 U N T I L  12 DO 
UNPACKV (VRBL,SAMTYPE, 0, 0, REC, NUMWORDS, V R B L I S T  [VRBL,  *I, 

D P T H L I S T ,  NUMDPTHS) ; 
COMMENT THE F I R S T  CALL TO UNPACKV GETS THE I D  F I E L D S  AND SURFACE 

OBSERVATIONS; 
SAMTYPE : = "OBSTD" ; 
FOR VRBL: = 13 STEP 1 U N T I L  18 DO 
UNPACKV (VRBL,  SAMTYPE, MINDPTH, MAXDTH, REC, NUMWORDS, 

COMMENT THE NEXT CALL GETS THE DATA PARAMETERS THAT ARE I N  BOTH 

SAMTYPE: = "OBS"; 
FOR VRBL: = 19 STEP 1 U N T I L  24 DO 
UNPACKV ( V R B L  , SAMTYPE, MINDPTH , MAXDPTH , REC , NUMWORDS , 

V R B L I S T  [VRBL,*], D P T H L I S T ,  NUMDPTHS) ; 

OBS DEPTH AND STD DEPTH GROUPS; 

VRBLIST[VRBL,*] , D P T H L I S T ,  NUMDPTHS) ; 
COMMENT THE T H I R D  CALL GETS DATA PARAMETERS AT OBS DEPTHS ONLY: 
SAMTYPE: = "STD". 
FOR VRBL: = 25, i 6  DO 
UNPACKV (VRBL,  SAMTYPE, MINDPTH, MAXDPTH, REC, NUMWORDS, 

V R B L I S T  [ VRBL ,*I , DPTHLIST,  NUMDPTHS) ; 
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COMMENT NOW A L L  26 F I E L D S  ARE STORED I N  ARRAY VRBLIST .  
MUST BE PROCESSED BEFORE READING THE NEXT RECORD; 

GO TO NXTREC; 

T H I S  DATA 

EOF: END. 
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Appendix 5: U t i l i t y  Programs f o r  OCNDAT F i l e s  

The OCNDAT f i l e  format  has f i e l d s  f o r  the  s i x  data parameters which occur 
most f requen t l y  i n  the  CalCOFI oceanographic data f i l e :  
s a l i n i t y ,  oxygen, sigma-t, thermoster ic  anomaly and geopotent ia l  anomaly. It 
prov ides a l so  f o r  t he  i d e n t i f i c a t i o n  parameters: 
month, day and c r u i s e  code. It excludes a l l  o the r  i d e n t i f i c a t i o n  f i e l d s ,  a l l  
of the  sur face observat ions and the  n u t r i e n t s .  

temperature, 

s t a t i o n  code, depth, year,  

Log ica l  records i n  OCMDAT f i l e s  c o n s i s t  o f  n ine  3 2 - b i t  f i e l d s  f o r  a 
record  l e n g t h  o f  36 bytes.  The phys ica l  record  s i z e  (BLOCKSIZE) i s  40 l o g i c a l  
records,  o r  1440 bytes.  
elements, t he  OCNDAT format  i s  more e f f i c i e n t  and eas ie r  t o  use than the  
packed b ina ry  format  descr ibed i n  Appendix 2. 

OCNDAT f i l e s  a re  composed o f  one o r  more data sets ,  each o f  which begins 
w i t h  two header records.  
o f  28 bytes,  con ta in ing  f i l e  i d e n t i f i c a t i o n ,  fo l lowed by 2 i n t e g e r  f i e l d s  o f  
32 b i t s  each. 
data records i n  the  data se t ,  respec t i ve l y .  
a s i n g l e  charac ter  s t r i n g  f i e l d  o f  36 by tes  which i d e n t i f i e s  the  data set .  
Data records each con ta in  n ine  i n t e g e r  f i e l d s  as descr ibed below: 

For a p p l i c a t i o n s  which do n o t  r e q u i r e  the  excluded 

The f i r s t  header record  has a charac ter  s t r i n g  f i e l d  

The l a t t e r  con ta in  a data s e t  sequence number and the  number o f  
The second header record  conta ins 

1 s t .  
2nd. 
3rd.  
4 th .  
5 th.  
6 th .  
7 th .  
8 th .  
9 th.  

S i x - d i g i t  CalCOFI s t a t i o n  code o r  f o u r - d i g i t  c r u i s e  code. 
S i x - d i g i t  year-month-day code. 
Depth (meters).  
Temperature * 1000 ("C). 
S a l i n i t y  * 1000 (o/oo). 
Dissolved oxygen * 1000 (ml /L) .  
Sigma-t * 1000 (g/L) .  
Thermosteric anomaly * 100 (c l /Ton)  . 
Geopotent ia l  anomaly * 10000 (Dyn. Meters). 

The h igh  order  b i t  i n  each 3 2 - b i t  f i e l d  o f  an OCNDAT data record  i s  s ign  
b i t .  Negative Val ues are represented by two' s-compl ement no ta t ion .  

Several u t i  1 i ty programs have been w r i t t e n  t o  mani pu l  a te  OCNDAT f i 1 es . 
They a re  descr ibed i n  the f o l l o w i n g  sect ions.  

1. PRTOCNDAT 

Th is  program copies an OCNDAT f i l e  t o  an EBCDIC ( o r  ASCII) d i sk  f i l e  o r  
t o  an EBCDIC ( o r  A S C I I )  tape f i l e  and/or p r i n t s  it. 
a t t r i b u t e s  dec lared i n  the  program f o r  d i sk  and tape are:  

The f i l e  names and 

FILE OCNEBC (KIND=DISK, MAXRECSIZE=72, BLOCKSIZE=1440, UNITS= 
CHARACTERS, AREASIZE=30, FLEXIBLE). 

FILE OCNTAP (KIND=TAPE9, MAXRECSIZE=72, BLOCKSIZE=1440, UNITS= 
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CHARACTERS, EXTMODE=EBCDIC , LABELTYPE=OMITTEDEOF) . 
The two header records f o r  each data s e t  i n  the  OCNDAT f i l e  a re  w r i t t e n  

as a s i n g l e  header record  i n  the  ou tpu t  f i l e  w i t h  the  format:  
6A6). 
4F8.3, F8.2, F8.4). 

ou tpu t  op t ions  "PRINT",  "D ISK"  and/or "TAPE." 
i s  (3A6). 

(4A6, C4, 214, 
(318, Data records a re  w r i t t e n  as 8 b y t e  f i e l d s  w i t h  the  format: 

A c o n t r o l  card  must be submit ted a t  run  t ime w i t h  one o r  more o f  t he  
The format  f o r  t he  c o n t r o l  card  

The op t i on (s1  may be entered i n  any order  b u t  must be r i g h t  j u s t i f i e d  i n  
each f i e l d .  I f  "TAPE" i s  one o f  t he  op t ions  submitted, t he  program w i l l  copy 
1 o r  more OCNDAT f i l e s  i n t o  a s i n g l e  tape f i l e .  The TITLES o f  each f i l e  t o  be 
copied t o  tape must be entered on one o r  more subsequent data cards i n  the  
fo l l ow ing  format (16 ,X1,3(4A6) ,X l / (X7,3(4A6) ,X l ) )  where the  f i r s t  f i e l d  (16) 
must con ta in  the  number o f  f i l e s  ( r i g h t  j u s t i f i e d )  t o  be copied and the  
respec t ive  TITLES, up t o  23 charac ters  i n  length,  should begin i n  columns 8, 
32 o r  56 and each one te rmina te  w i t h  a per iod.  The program ou tpu t  w i l l  l i s t  
the  name o f  every f i l e  copied. 
examples. 

The deck set-up i s  shown i n  the  f o l l o w i n g  

Example 1: 

?BEGIN JOB 
?RUN PRTOCNDAT 
?FILE OCNDAT (TITLE=OCNDAT/LINE 90/JAN) 
?DATA 
bPRINTb bD ISK 
?END JOB 

Exampl e 2 : 

?BEGIN JOB 
?RUN PRTOCNDAT 
?DATA 
bbTAPE 
bbbbb2bOCNDAT/LINE90/JAN.bbbbbbOCNDAT/LINE9O/FEB. 
?END JOB 

The 1 s t  example p r i n t s  the  f i l e  named i n  the  FILE ca rd  and a l s o  copies i t  
The 2nd example copies two f i l e s  t o  a s i n g l e  f i l e  t o  a new, EBCDIC d i s k  f i l e .  

on tape. 
data cards. 

No FILE ca rd  i s  needed because the  f i l e s  copied are  named i n  the  

2. MAKOCNSUB 

Th is  program copies se lected records from an OCNDAT f i l e  t o  a new f i l e  i n  
the  same format. The s e l e c t i o n  c r i t e r i a  a re  e i t h e r  s t a t i o n  codes, c r u i s e  
codes o r  standard depth codes. The i n t e r n a l  name o f  the  ou tpu t  f i l e  i s  
OCNSUB; i t  i s  dec lared w i t h  the  same a t t r i b u t e s  as OCNDAT. The s e l e c t i o n  
parameter a long w i t h  o thers  must be submit ted on a c o n t r o l  card  a t  run  time. 
Val i d  e n t r i e s  f o r  t he  s e l e c t i o n  parameter a re  "STATIONS", "CRUISES" and 
"STDbDEPTH." It should be entered, l e f t  j u s t i f i e d ,  i n  the  f i r s t  f i e l d  ( c o l s .  
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1-12) o f  t h e  c o n t r o l  card. 
j u s t i f i e d ,  when app l i cab le .  
second f i e l d  ( c o l s .  13-18) must c o n t a i n  a v a l i d  standard depth code. 
Otherwise i t  i s  l e f t  b lank.  The t h i r d  f i e l d  ( c o l s .  19-24) i s  f o r  a p r i n t  
o p t i o n  and w i l l  cause a l l  the data records,  copied t o  the  new f i l e ,  t o  be 
p r i n t e d  i f  "PRINT" i s  entered. 
( c o l s .  25-48) and w i l l  be copied i n t o  the  f i r s t  4 words o f  each header reco rd  
o f  t he  new f i l e ,  f o r  i d e n t i f i c a t i o n .  However, i f  OCNSUB i s  go ing t o  be used 
as a source f i l e  f o r  t h e  con tou r ing  program EDMAP2, t h e  4 t h  and 5 t h  f i e l d s  
w i l l  be i n t e r p r e t e d  by t h a t  program as t h e  y and x coord inates,  r e s p e c t i v e l y ,  
o f  a rec tangu la r  g r i d  t o  which the  data from OCNSUB w i l l  be f i t t e d .  I n  t h i s  
case, v a l i d  e n t r i e s  f o r  t he  4 t h  f i e l d  ( c o l s .  25-30) a re  "bDEPTH", "bDISTN" and 
"bDISTP", which w i l l  be i n t e r p r e t e d  as depths, s t a t i o n  numbers and 1 i n e  
numbers. 
"bDISTN" , "bDISTP" "bbTIME", which w i l l  be i n t e r p r e t e d  as s t a t i o n  numbers, 
l i n e  numbers and months. The 6 t h  and 7 t h  f i e l d s  a re  o p t i o n a l  i n  any case. I f  
"STATIONS" o r  "CRUISES" i s  entered as the  s e l e c t i o n  parameter, a s t a t i o n  l i s t  
o r  c r u i s e  l i s t  must be submitted, f o l l o w i n g  the  c o n t r o l  card. The format i s  
( lO(Xl ,16,Xl))  i n  which the  f i r s t  f i e l d  must c o n t a i n  an i n t e g e r  s p e c i f y i n g  the  
number o f  s t a t i o n  codes o r  c r u i s e  codes t o  f o l l o w .  The l i s t  may take one o r  
more cards. A l l  f i e l d s  a r e  r i g h t  j u s t i f i e d .  The deck set-up f o r  running 
MAKOCNSUB i s  shown i n  the  f o l l o w i n g  examples. 

E n t r i e s  i n  a l l  subsequent f i e l d s  must be r i g h t  
I f  the  s e l e c t i o n  parameter i s  "STDbDEPTH", t h e  

The nex t  f o u r  f i e l d s  have 6 cha rac te rs  each 

S i m i l a r l y ,  v a l i d  e n t r i e s  f o r  t he  5 t h  f i e l d  ( c o l s .  31-36) a re  

Example 1: 

? B E G I N  JOB 
?RUN MAKOCNSUB 
?FILE OCNDAT (T  ITLE=OCNDAT/ALLSTN/JAN) 
?FILE OCNSUB (TITLE=OCNDAT/L INE90/JAN) 
?DATA 

STATIONSbbbbbbbbbbNOPRNTbDEPTHbDISTNbLINEb9OJAN 

b b b b b b6 b bO 9003 2b bO 900 3 7 b bo 9004 5 b bO 900 53 b bO 90060b bO 900 70 
?END JOB 

(Run c o n t r o l  card)  

( s t a t i o n  l i s t  card)  

Example 2: 

?BEGIN JOB 
?RUN MAKOCNSUB 
?FILE OCNDAT( T ITLE=OCNDAT/ALLSTNS/J AN) 
?FILE OCNSUB( T ITLE=OCNDAT/lOMETERS/J AN) 
? DATA 

STDbDEPTHbbbbbbOl ObPRINTbD I STPbD I STNbSTDbl OMbJ AN 
?END JOB 

(Run c o n t r o l  card)  

I n  the 1 s t  example, data f o r  6 s t a t i o n s  on L i n e  90 w i l l  be e x t r a c t e d  from an 
OCNDAT f i l e  c o n t a i n i n g  a l l  January s t a t i o n s  and copied t o  a new f i l e .  
data records w i l l  n o t  be p r i n t e d .  I n  the  2nd example, data a t  t h e  10 meter 
depth w i l l  be e x t r a c t e d  f o r  a l l  s t a t i o n s  from the  same f i l e .  I n  t h i s  case the  
s e l e c t i o n  c r i t e r i a  i s  s p e c i f i e d  i n  t h e  second f i e l d  o f  t he  c o n t r o l  card, and 
no o t h e r  data cards a re  needed. 

The 
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3. ADDSTN 

Th is  program merges two OCNDAT f i l e s  and creates a new f i l e  i n  the  same 
OCNDAT f i l e s  a re  normal ly  s t ruc tu red  such t h a t  each data s e t  i n  the  format.  

f i l e  con ta ins  a number o f  s ta t i ons ,  sequen t ia l l y  ordered by ascending s t a t i o n  
codes, f o r  one c ru i se .  
s t a t i o n ,  ordered by i nc reas ing  depth. The data se ts  a re  ordered by ascending 
c r u i s e  code w i t h i n  the  f i l e .  
OLDFIL and ADDFIL, and the  new f i l e  as NEWFIL. 
t o  copy records from OLDFIL t o  NEWFIL and i n s e r t  records from ADDFIL when 
appropr ia te.  
c r u i s e  i s  inser ted .  I f  the  same c r u i s e  i s  i n  both OLDFIL and ADDFIL, then 
each s t a t i o n  f o r  t h a t  c r u i s e  found i n  ADDFIL and n o t  found i n  OLDFIL i s  
i n s e r t e d  i n  NEWFIL. When the  same s t a t i o n  i s  found i n  bo th  f i l e s ,  o n l y  the  
one from OLDFIL w i l l  be copied. 
submit ted a t  run  t ime w i t h  the  format (4A6), con ta in ing  a charac ter  s t r i n g  
which w i l l  be i n s e r t e d  i n t o  header records on NEWFIL f o r  data s e t  
i d e n t i f i c a t i o n .  Data s e t  sequence numbers and record  counts, w i l l  be t a l l i e d  
and entered i n  NEWFIL header records by the  program. 
running ADDSTN i s  shown i n  the  f o l l o w i n g  example. 

Ex ampl e : 

There are  a va ry ing  number o f  records f o r  each 

The program designates the  two e x i s t i n g  f i l e s  as 
The procedure, e s s e n t i a l l y ,  i s  

I f  ADDFIL conta ins  a c r u i s e  (da ta  se t )  n o t  i n  OLDFIL, t he  e n t i r e  

The program requ i res  one data ca rd  t o  be 

The deck set-up f o r  

? B E G I N  JOB 
?RUN ADDSTN 
?FILE OLDFIL (TITLE=OCNDAT/lO2STNS) 
?FILE ADDSTNS (TITLE=OCNDAT/36STNS) 
?F I LE NEWF I L ( T I TLE= OC NDAT/ 138STNS) 
?DATA 
bDEPTHbD ISTNbl38STNSbALL 
?END JOB 

I n  t h i s  example records f o r  36 s t a t i o n s  i n  ADDFIL w i l l  be merged, c r u i s e  
by c ru i se ,  w i t h  records f o r  102 s t a t i o n s  i n  OLDFIL t o  c rea te  a NEWFIL o f  138 
s ta t i ons .  The p r i n t e r  ou tpu t  w i l l  i nc lude  a l l  header records read from OLDFIL 
and ADDFIL and w r i t t e n  t o  NEWFIL. 

4. SORTOCNDAT 

Th is  program s o r t s  the  records i n  an OCNDAT f i l e  us ing  s t a t i o n  code as a 
s o r t i n g  key and c rea tes  a new f i l e  i n  the  same format.  The new f i l e  w i l l  
c o n s i s t  o f  a s i n g l e  data s e t  i n  which the  records are  ordered by ascending 
s t a t i o n  codes. 
f i l e  w i l l  n o t  be i n  the  new f i l e .  
i n t e r n a l  name o f  t he  sor ted  f i l e  i s  OCNSEQ. No c o n t r o l  o r  data cards are  
requ i red  a t  run  time. 
descr ibed i n  the  nex t  sect ion.  
shown i n  the  f o l l o w i n g  example. 

Cru ise codes conta ined i n  the  header records o f  t he  o r i g i n a l  
Up t o  16000 s t a t i o n s  can be sorted. The 

SORTOCNDAT i s  a p r e r e q u i s i t e  t o  MEANOCNSEQ, which i s  
The deck set-up f o r  running the  program i s  

Ex ampl e : 

?BEGIN JOB 
?RUN SORTOCNDAT 
?FILE OCNDAT (TITLE=OCNDAT/ALLSTNS/JAN) 
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?FILE OCNSEQ (TITLE=OCNSEQ/ALLSTNS/JAN) 
?END J O B  

The p r i n t e r  ou tpu t  w i l l  i nc lude  the  header records f o r  each data s e t  i n  the  
i n p u t  f i l e  and a count  o f  s t a t i o n s  and records sorted. 

5. MEANOCNSEQ 

Th is  program computes means and standard dev ia t i ons  a t  standard depths 
f o r  each s t a t i o n  on OCNSEQ f i l e s  created by SORTOCNDAT. The outputs  a re  
s to red  i n  th ree  new f i l e s ,  OCNMEA, OCNDEV and OCNCNT c rea ted  i n  the  OCNDAT 
format. The 4 t h  through 9 t h  f i e l d s  o f  data records i n  OCNDAT f i l e s  con ta in  
values o f  temperature, sa l  i n i t y ,  oxygen, sigma-t, thermoster ic  anomaly and 
geopotent ia l  anomaly. The corresponding f i e l d s  i n  the  new f i l e s  w i l l  con ta in  
the  means, standard dev ia t i ons  and counts o f  those parameters. The 
computation i s  s t r a i g h t f o r w a r d  f o r  a l l  o f  the  data parameters except 
geopoten t ia l  anomaly ( 9 t h  f i e l d ) .  I n  the  OCNDAT f i l e s ,  t he  value s to red  i n  
t h i s  f i e l d  i n  any record  was obta ined by i n t e g r a t i o n  o f  s p e c i f i c  volume 
anomaly from the  sur face t o  the depth represented by t h a t  record.  MEANOCNSEQ 
computes the  mean geopoten t ia l  anomaly, f o r  a s t a t i o n ,  a t  each standard depth 
from 0 t o  500 meters. 
d i f f e rence  from the  mean va lue a t  500 meters. The reference l e v e l  f o r  the  
mean values o r  geopotent ia l  anomaly i s  t he re fo re  changed from 0 t o  500 meters, 
so t h a t  t ranspor t s  i n  upper layers ,  r e l a t i v e  t o  t h a t  a t  500 meters, can be 
computed from grad ien ts  between adjacent  s ta t i ons .  For inshore  s t a t i o n s  which 
do n o t  go t o  500 meters, p r o v i s i o n  i s  made f o r  supply ing the  r e q u i s i t e  500 
meter re ference values v i a  data cards a t  run  t ime. Determinat ion o f  such 
va lues can be made by e x t r a p o l a t i o n  from deeper s t a t i o n s  f a r t h e r  o f fshore .  
MEANOCNSEQ w i l l  do the  e x t r a p o l a t i o n  au tomat i ca l l y  f o r  a71 s t a t i o n s  which do 
n o t  reach 500 meters i f  the  op t i on  AUTO i s  entered on a c o n t r o l  card  a t  run  
t ime. 
shal low s t a t i o n  on the  same CalCOFI l i n e .  
anomaly between the  maximum depth o f  t he  shal low s t a t i o n  and 500 meters i s  
determined by e x t r a p o l a t i o n  from the  two deeper s ta t i ons .  

Then, the  mean va lue a t  each depth i s  rep laced by i t s  

The procedure i nvo l ves  the  two nearest  s t a t i o n s  outward from the  
The increment o f  geopotent ia l  

The program does n o t  compute standard dev ia t i ons  f o r  geopotent ia l  
anomaly. 
f o r  p r i n t e r  ou tpu t  and the  500 meter re ference l e v e l  values. The c o n t r o l  card  
format  i s :  (2A6). I f  "bPRINT" i s  entered i n  the  1 s t  f i e l d  ( c o l s .  1-61, the  
th ree  ou tpu t  f i l e s  w i l l  be p r i n ted .  Otherwise they w i l l  no t .  I f  "bbAUTO" i s  
entered i n  the  2nd f i e l d ,  the  500 meter re ference values f o r  shal low s t a t i o n s  
w i l l  be computed au tomat ica l l y .  Otherwise, they must be submit ted i n  one o r  
more data card(s )  f o l l o w i n g  the  c o n t r o l  card. The format  is:(X16,8R8.0) where 
the  1 s t  f i e l d  must con ta in  the  number o f  s t a t i o n s  f o r  which reference values 
a re  entered. The s t a t i o n  codes and associated reference values are  entered i n  
subsequent p a i r s  o f  f i e l d .  

A c o n t r o l  ca rd  must be submit ted a t  run  t ime t o  designate op t ions  

The deck set-up f o r  MEANOCNSEQ i s  shown i n  the f o l l o w i n g  example. 

Example: 

?BEGIN J O B  
?RUN MEANOCNSEQ 
?FILE OCNSEQ (TITLE=OCNSEQ/ALLSTNS/JAN) 
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?FILE OCNMEA (TITLE=OCNMEA/ALLSTNS/JAN) 
?FILE OCNDEV (TITLE=OCNDEV/ALLSTNS/J AN) 
?FILE OCNCNT (T  ITLE=OCNCNT/ALLSTNS/J AN) 
?DATA 

bPRINT 

OCTljMEANSbbbbbbbbbbbbbb2bbO82047bbbb.862bbO8305lbbbb.860. 

( p r i n t e r  c o n t r o l  card)  

( re fe rence 1 eve1 data cards) 

I n  t h i s  example, t he  ou tpu t  f i l e s  w i l l  be p r i n t e d  and 500 meter reference 
l e v e l  data a re  g iven f o r  two s ta t i ons ,  82047 and 83051. 
card  preceding the  f i r s t  f i e l d  ( co l s .  1-16) conta ins  i d e n t i f i c a t i o n  f o r  v i sua l  
re ference on ly .  

The p o r t i o n  of the  

6. INTERPSTNS 

Th is  program performs ho r i zon ta l  i n t e r p o l a t i o n  from i r r e g u l a r l y  spaced 
s t a t i o n s  on CalCOFI l i n e s  t o  r e g u l a r l y  spaced p o i n t s  o f  a g r i d ,  superimposed 
on the  CalCOFI s t a t i o n  pa t te rn .  The i n t e r p o l a t i o n s  a re  made on ly  f o r  p o i n t s  
on the  inshore  s ide  o f  s t a t i o n  60, on each l i n e .  The purpose o f  t he  program 
i s  t o  prepare source data f i l e s  f o r  the  contour ing  program EDMAP2, so as t o  
avo id  i n t r o d u c i n g  b i a s  i n  ho r i zon ta l  g rad ien ts  o f  t he  gr idded data f i e l d s  
produced by t h a t  program. INTERPSTNS reads data from f i l e  OCNMEA, which can 
be any f i l e  w i t h  t h e  OCNDAT format, and c rea tes  a new f i l e ,  OCNSTN. Contro l  
cards submit ted a t  run  t ime designate whether the  ou tpu t  f i l e  w i l l  be p r i n ted ,  
and spec i f y  t h e  p o i n t s  on the  CalCOFI l i n e s  t o  which the  i n t e r p o l a t i o n s  w i l l  
be made. The f i r s t  c o n t r o l  ca rd  has the  format:  (A6),  and w i l l  invoke the  
p r i n t  o p t i o n  i f  the  e n t r y  i s  "bPRINT". Subsequent c o n t r o l  cards have the  
format: (10R8.0). The f i r s t  f i e l d  ( co l s .  1-8) must con ta in  the  i n t e r v a l ,  
s p e c i f i e d  i n  s t a t i o n  number u n i t s ,  f o r  t he  i n t e r p o l a t e d  values. The second 
f i e l d  must con ta in  the  number o f  CalCOFI l i n e s  i n  the  i n p u t  f i l e .  Subsequent 
p a i r s  o f  f i e l d s  w i l l  con ta in  l i n e  numbers fo l lowed by s t a t i o n  numbers which 
designate the  c l o s e s t  inshore p o i n t s  t o  which values w i l l  be i n te rpo la ted .  A 
designated p o i n t  may be inshore  o f  t he  f i r s t  s t a t i o n  on a l i n e ,  i n  which case 
e x t r a p o l a t i o n  w i  1 be used.. The deck set-up i s  shown i n  the  f o  low ing  
exampl e. 

Example: 

? B E G I N  JOB 
?RUN INTERPSTNS 
?FILE OCNMEA (TITLE=OCNDAT/L INES80T0100) 
?FILE OCNSTN (TITLE=OCNSTN/LINES8OTOlOO) 
?DATA 

bPRINT 

b bbbb2.5b bbbbbb3 b bbbb080b bbb5 2.5b bbbbO 90b bbb2 7.5b bbbbl OOb bb30.0 
?END JOB 

( p r i n t e r  c o n t r o l  card)  

( r i g h t  boundary c o n t r o l  cards) 

For  t h i s  example, i t  i s  assumed t h a t  the  i n p u t  f i l e  con ta ins  data f o r  
on l y  th ree  l i n e s .  I f  a s t a t i o n  i s  encountered which i s  n o t  on one o f  the 
l i n e s  designated i n  the  c o n t r o l  cards, the  program w i l l  te rminate.  The 1 s t  
c o n t r o l  card  s p e c i f i e s  t h a t  the ou tpu t  f i l e  w i l l  be p r i n ted .  The 2nd one 
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s p e c i f i e s  t h a t  i n t e r p o l a t i o n s  w i l l  be made a t  i n t e r v a l s  o f  2.5 s t a t i o n  u n i t s  
beginn ing w i t h  s t a t i o n  52.5 on l i n e  80, 27.5 on l i n e  90 and 30.0 on l i n e  100. 
I f  a p o i n t  f o r  i n t e r p o l a t i o n  i s  co inc iden t  w i th  an ac tua l  s ta t i on ,  t he  data i s  
s imply  copied from the  i n p u t  f i l e  t o  the  ou tpu t  f i l e .  

7. INTERPSIGT 

Th is  program computes the  depth o f  a designated va lue o f  sigma-t a t  each 

Temperature i s  computed from the  designated sigma-t va lue and the  

s t a t i o n  i n  an OCNDAT f i l e  and determines the  values o f  data parameters a t  t h a t  
depth. S a l i n i t y  and oxygen are  computed by l i n e a r  i n t e r p o l a t i o n  from standard 
depths. 
i n t e r p o l a t e d  s a l i n i t y .  Acce le ra t ion  p o t e n t i a l  i s  computed from the  formula: 

A c c . P o ~  .=(GP)+D*(SPV( S ,T,D) -SPV( 35,O ,D) ) 

where D i s  t he  depth o f  the  designated sigma-t surface, (GP) 
i n t e r p o l a t e d  value o f  geopotent ia l  anomaly a t  D, SPV(S,T,D) i s  t he  spec i f i c  
volume a t  t he  i n t e r p o l a t e d  s a l i n i t y  and temperature a t  depth D, and SPV 
(35,O,D) i s  t he  s p e c i f i c  volume a t  standard values o f  s a l i n i t y  and 
temperature, a t  depth D. These values a re  used t o  c rea te  a new f i l e ,  OCNSIG,  
i n  the  same format  as the  i n p u t  f i l e ,  OCNSTN, except t h a t  the  depth o f  the  
designated sigma-t rep laces sigma-t i n  the  7 t h  f i e l d  and acce le ra t i on  
p o t e n t i a l  rep laces geopotent ia l  anomaly i n  the  9 t h  f i e l d ,  and there  w i l l  be 
o n l y  one record  f o r  each s t a t i o n .  A c o n t r o l  card  must be submit ted a t  run  
t ime w i t h  the  designated value o f  sigma-t and a 12-character s t r i n g  which w i l l  
be i n s e r t e d  i n  header records of the  ou tpu t  f i l e  f o r  i d e n t i f i c a t i o n .  The 
c o n t r o l  card  format i s :  (R6.0,2A6), i n  which the  f i r s t  f i e l d  must con ta in  the  
sigma-t va lue and the  two alpha f i e l d s  must con ta in  the  charac ter  s t r i n g .  The 
deck set-up i s  shown i n  the  f o l l o w i n g  example. 

i s  t he  

.Ex amp1 e : 

?BEGIN JOB 
?RUN INTERPSIGT 
?FILE OCNSTN (TITLE=OCNSTN/L INES80T0100) 
?F ILE OCNSIG ( T ITLE=OCNS IG/L INES80T0100) 
?DATA 

bb25.8bS IGT258bJan 
( c o n t r o l  card)  

?END JOB 

Th is  example uses the  ou tpu t  o f  
o f  data parameters a t  depths where s 

8. FIT/HARMONICS 

Th is  program computes annual ani 
data parameters i n  OCNDAT f i l e s  by t 
c o e f f i c i e n t s  a re  r e l a t e d  t o  the  data 

INTERPSTNS f o r  i n p u t  and computes values 
gma-t = 25.8. 

semi-annual harmonic c o e f f i c i e n t s  f o r  
e method o f  l e a s t  squares. 
parameters by the  formula: 

The 

Y = A ~ * C O S (  x + B ~ * s  IN( x )+AZ*COS( 2x1 +BZ*S IN( 2x1 +C 

where Y i s  t he  data parameter, X i s  the  t ime coord ina te  on an annual cyc le ,  
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and A l ,  B1, A2, 82 and C a re  the  c o e f f i c i e n t s .  I n  computing the  l a t t e r ,  X i s  
determined from the  year-month-day code i n  the  second f i e l d  o f  OCNDAT records.  
The i n p u t  f i l e  w i l l  genera l l y  con ta in  data from a l l  a v a i l a b l e  c ru i ses  f o r  one 
o r  more s ta t i ons .  It must have been c rea ted  by SORTOCNDAT, which s o r t s  OCNDAT 
f i l e s  by s t a t i o n  code and combines data sets .  
each o f  the  s i x  OCNDAT data parameters a t  each standard depth t o  600 meters 
f o r  each s t a t i o n ,  prov ided the  s u f f i c i e n c y  c r i t e r i o n  i s  met. Th is  requ i res  
t h a t  a s t a t i o n  must have been occupied a t  l e a s t  once i n  each o f  the  s i x  
per iods:  Jan. 1-Feb. 28, Mar. 1-Apr. 28, Apr. 29-June 26, June 27-Aug. 24, 
Aug. 25-Oct. 22, O c t .  23-Dec. 20. 
o r  no CalCOFI a c t i v i t y .  The above c r i t e r i o n  i s  based on the  premise t h a t  a 
l e a s t  squares f i t  f o r  f i v e  c o e f f i c i e n t s  can be computed w i t h  o n l y  s i x  data 
values prov ided they a re  reasonably spaced through the  year.  The ou tpu t  of 
the  program w i l l  be s to red  i n  f i l e  HMCOEF i n  which each record  has a l e n g t h  of 
32 ( 3 2 - b i t )  f i e l d s .  
by depth f o r  each s t a t i o n .  
code, the  2nd f i e l d  conta ins  depth. The remainder o f  the  record  i s  made up o f  
s i x  groups o f  5 f i e l d s  each which con ta in  the  f i v e  c o e f f i c i e n t s ,  A l ,  61, A2, 
B2 and C respec t i ve l y .  The s i x  groups represent  the  s i x  data parameters 
temperature, s a l i n i t y ,  oxygen, sigma-t, thermoster ic  anomaly and geopotent ia l  
anomaly. A c o n t r o l  card  must be submit ted a t  run  t ime des ignat ing  whether the  
ou tpu t  f i l e  i s  t o  be p r in ted .  The format i s :  (A6), and the  e n t r y  "bPRINT" 
w i l l  invoke the  p r i n t  op t ion .  The deck set-up i s  shown i n  the  f o l l o w i n g  
example. 

C o e f f i c i e n t s  a re  computed f o r  

The pe r iod  Dec. 21-31 i s  a t ime of l i t t l e  

Each record  represents  one depth and records are  ordered 
The 1 s t  f i e l d  o f  each record  conta ins  s t a t i o n  

Example: 

? BEGIN JOB 
? RUN FIT/HARMONICS 
? FILE OCNSEQ (TITLE=OCNSEQ/ALLCRUISES/LINE90) 
? FILE HMCOEF (TITLE=HMCOEF/ALLCRUISES/LINESO) 
? DATA 

bPRINT 
? END JOB. 

( p r i n t  c o n t r o l  card)  

9 .  HARMDEVS 

This  program computes the  dev ia t i ons  o f  data values i n  OCNDAT o r  OCNSEQ 
( s o r t e d  by s t a t i o n  code) f i l e s  from corresponding va lues determined w i t h  
harmonic c o e f f i c i e n t s  computed by FIT/HARMONICS. A l l  s t a t i o n s  i n  the  i n p u t  
f i l e  o f  data values must be represented i n  the  f i l e  o f  harmonic c o e f f i c i e n t s ,  
HMCOEF. The program i d e n t i f i e s  the  f i r s t  s t a t i o n  on the  i n p u t  data f i l e ,  then 
spaces through the  reference f i l e  o f  c o e f f i c i e n t s  u n t i l  t h a t  s t a t i o n  i s  found. 
The c o e f f i c i e n t s  a re  used t o  compute a va lue f o r  each data parameter a t  each 
depth and dev ia t i ons  from the  corresponding data values are  obtained. 
dev ia t i ons  a re  e i t h e r  s to red  d i r e c t l y ,  as anomalies, on the  ou tpu t  f i l e ,  o r  
accumulated f o r  computing standard dev ia t ions ,  depending upon ou tpu t  op t ions  
s e t  a t  run  time. 
OCNDAT f i l e  con ta in ing  data from one o r  more c ru ises ,  each represented by a 
separate data s e t  i n  the  f i l e .  I f  i t  i s  used f o r  standard dev ia t ions ,  t he  
i n p u t  should be an OCNSEQ f i l e  created by SORTOCNDAT w i t h  the  data from a l l  
c ru i ses  sor ted  by s t a t i o n  code i n  a s i n g l e  data set .  
f i l e ,  OCNDEV, w i l l  correspond t o  t h a t  o f  t he  i n p u t  data f i l e .  

The 

I f  HARMDEVS i s  used t o  g e t  anomalies, t h e  i n p u t  should be an 

The format o f  the  ou tpu t  
A t h i r d  ou tpu t  
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o p t i o n  i s  a v a i l a b l e  which s to res  the  counts o f  data values accumulated f o r  
standard d e v i a t i o n  i n  a second ou tpu t  f i l e ,  OCNCNT. The format  o f  t he  c o n t r o l  
ca rd  i s :  (2A6), where the  1 s t  f i e l d  i s  f o r  a p r i n t  o p t i o n  and the  2nd f i e l d  i s  
f o r  t he  ou tpu t  op t ion .  
f i l e ( s )  w i l l  be p r i n ted .  
anomaly op t i on  w i l l  be invoked. 
o p t i o n  w i l l  be invoked. I f  i t  i s  "bbCNTS" then bo th  standard dev ia t i ons  and 
counts w i l l  be output .  Parameter values computed w i t h  the  harmonic 
c o e f f i c i e n t s  w i l l  represent  the  date designated by t h e  year-month-day codes i n  
the  corresponding data records.  The deck set-up i s  shown i n  the  f o l l o w i n g  
exampl e. 

I f  "bPRINT" i s  entered i n  the  1 s t  f i e l d ,  the  ou tpu t  
I f  the  e n t r y  i n  the  2nd f i e l d  i s  "bbANOM", the  

I f  i t  i s  "bbSDEV", t he  standard dev ia t i on  

Ex amp1 e : 

? BEGIN JOB 
? RUN HARMDEVS 
? FILE OCNSEQ (T ITLE=OCNDAT/TENCRUISES/L INE90) 
? FILE HMCOEF (TITLE=HMCOEF/ALLCRUISES/L INE90) 
? FILE OCNDEV (TITLE=OCNDEV/TENCRUISES/LINE90) 
? DATA 

bP R I NTb bANOM 
? END JOB. 

( r u n  c o n t r o l  card)  
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TABLE 2. CCFIHYDRO CONTROL CARD SPECIFICATIONS 

FIELD 3 FIELD 4 FIELD 5 FIELD 6 FIELD 1 FIELD 2 

STAT 4 STAT1 ONCODE > CONCAT <TITLE> DEPTH TIME 
COL 1-24 DISTN DISTN STD <CRUISECODE > 

DISTP DISTP OBS <STD DEPTH> PRTREC 
SUBFIL STATIONS OBSTD 0 WRTREC 

CRUISES ALL 1 PRWREC 
# # 



MODE 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2  

13 

14 

1 5  

16  

17 

18 

F I E L D  2 

DEPTH 

DEPTH 

DEPTH 

D I STN 

D I STP 

D I STP 

DEPTH 

DEPTH 

DEPTH 

D I STN 

D I STP 

D I STP 

DEPTH 

DEPTH 

DEPTH 

- 
S U B F I L  

S U B F I L  
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TABLE 3. CCFIHYDRO DATA SELECTION MODES 

CONTROL CARD SPEC I F  I CAT I O N S  
F I E L D  3 

D I S T N  OR 
S T A T I  ONS 

T I M E  OR 
CRUISES 

D I STP 

T I M E  OR 
C RU I SE S 

D I STN 

T I M E  OR 
CRUISES 

D I S T N  OR 
S T A T I O N S  

T I M E  OR 
CRUISES 

D I STP 

T IWE OR 
CRUISES 

D I STFl 

T I M E  OR 
CRUISES 

D I S T N  OR 
STAT I O N S  

T I M E  OR 
C P U I S E S  

D I S T P  

- 

STATIONS 

CRUISES 

F I E L D  4 

STAT 

STAT 

STAT 

STAT 

STAT 

STAT 

STD 

STD 

STD 

STD 

STD 

STD 

OES OR 
OBSTD 

OBS OR 
OBSTD 

OBS OR 
OBSTD 

- 

A L L  

A L L  

F I E L D  5 

CRUISECODE 
OR 0 OR 1 

STATIONCODE 
OR 0 

CRUISECODE 
OR 0 OR 1 

0 

CRUISECODE 
OR 0 OR 1 

O 

CRUISECODE 
OR 0 OR 1 

STATIONCODE 
OR 0 

CRUISECODE 
OR 0 OR 1 

STD DEPTH 

CRUISECODE 
OR 0 OR 1 

STD DEPTH 

CRUISECODE 
OR 0 OR 1 

STATIONCODE 
OF 0 

CRUISECODE 
OF 0 OR 1 

DATA SELECTION CARDS 
1 s t  S e t  

O 

I! 

I! 

STATIONS 

0 

STATIONS 

DEPTHS 

DEPTHS 

DEPTHS 

STATIONS 

STD DEPTH 

STATIOWS 

SEQ MOS 

SEQ NOS 

SEQ NOS 

N O T  U S E D  - 
d STAT I O N S  

# CRUISES 

2ND SET 

STATIONS 

CRUISES 

STATIONS 

CRUISES 

S T A T I  ONS 

C P U I S E S  

STATIONS 

STAT I O N S  

STAT I O N S  

CRUISES 

STATIONS 

CRUISES 

STATIOFJS 

CRUISES 

STATIONS 

- 

NOME 

NONE 

3RD SET 

CRUISES ( I F  
F I E L D  5 = 1) 

NONE 

CRUISES ( I F  
F I E L D  5 = 1) 

NONE 

CRUISES ( I F  
F I E L D  5 = 1 )  

NONE 

CRUISES ( I F  
F I E L D  5 = 1) 

CRUISES ( I F  

CRUISES ( I F  
F I E L D  5 = 1) 

NONE 

CRUISES ( I F  
F I E L D  5 = 1) 

NONE 

CRUISES ( I F  
F I E L D  5 = 1) 

NONE 

CRUISES ( I F  
F I E L D  5 = 1) 

NONE 

NONE 
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