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INTRODUCTION 

FIND - Freshwater Institute Nu eric Database - is an 

information system for data manage nt. It allows scientific 

investigators easily accessible age of their data, 

facilitates interchange of data g investigators, makes 

possible modeling and analysis using data from multiple sources, 

and permits rapid interrogation conlCerning what data are avail-

able. All of these functions are i portant when dealing with a 

highly complex, interdisciplinary s udy such as that at Lake 

George. 

Data are stored internally on he computer on disk pack 

units. In this form large amounts ,f data may be stored 

efficiently in a small space easily and rapidly manipu-

lated by computer programs. cards, stored externally 

to the computer, serve as a in the event of accident,s 

affecting storage in the computer 0 its peripheral devices. 

The prime function of the FIND system is to produce 

auxiliary data sets of interest to he user. These data sets 

may be used as input for computer a sisted analysis programs, 

as input for modeling routines, for model validation. In 

addition to producing auxiliary sets, the FIND system 

provides for elementary operations (listing and punching) on 

the data sets. 

,While efficient computing conc pts and procedures are 

important, ,the pr'ime consideration . n the development of FIND 

has been the individual needs of re earch investigators. Since, 

at this time, many of the investiga ors are not experienced with 
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computer systems, site dataprocessin personnel will be 

responsible for the actual operation f FIND. Investigators will 

only be responsible for presenting ir data in machine compatible 

form, usually punched cards, along wi h an abstract describing 

the data. As in the past, data proce sing personnel will aid 

investigators in the preparation of t eir data, but it still is 

the primary responsibility of the inv stigator. 

This report gives a general over iew of the FIND system. 

The intent of this report is' to infor investigators about 

computer storage and retrieval proced res without having them 

become unduly concerned with computer specifics. A subsequent 

report will provide program listings, job control language 

statements, system command words, and telecommunications pro-

cedures. This subsequent report will contain the necessary 

information so that investigators may retrieve data without the 

intervention of data processing perso nel. 

FIND. SYSTEM 

The FIND system consists of two arts: 

1. physical storage of dat , internal to the computer, 
hereafter called the da abase; 

2. 

Data Storage 

a series of programs th 
to: store data in comp 
execute analysis progra 
reports containing a au 

t operate on the database 
ct form, retrieve data, 
s, and issue status 
ary of available data. 

A record of data stored in the c mputer consists of the 

actual data and identifiers giving su p1emental information about 

the data. We have called these ident fiers classification states. 

These classification states enumerate the how, what, when and 

where identifications of data. 
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These classifications de by either direct 

recording or by locational signific nce. While each data set 

will usually have different classif'cation states, the follow­

ing examples are typical. 

Examples: 

1. Diatoms have been counted (3 sp cies) at different stations (2), 

deFths (4), and time of the year. lassification states are: 

a) Species - coded 1,2 ,3 for nstance 

b) Station - coded 1,2 

c) Depths - actual depth 

d) Date - actual date 

The record would be 

Station, Depth, Date, Species, Data-Count 

1. e. 1 3.0 6/17/69 1 100 

2. Locational significance could b used by having all three 

species on one record. The first c unt would be for species 1, 

the second for species 2, and so on. The record would now be 

Station, Depth, Date, Data Cou t, Data Count, Data Count 
Species Species 2 Species 3 

i.e. 1 3.0 6/17/69 100 50 75 

In addition there are two more classification states that 

will always be present. These are 

(i) password -- identifies t e originator of the data, and 

(ii) identification CID) code -- a numeric code that 
identifies the specific ata. 

For example, 

Password - SMITH 

ID code - 1 hourly incoming s lar radiation 
2 air temperature r adings 
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The password and ID code, 

information, control access to 

in add1i tion to providing 

data f~les. The password and 

the daka files may be read. 

quite I· mportant because they are 

ID code must be correct before 

Classification states are 

information used by the retrieval pro ram. The more detailed 

the classification states are, the er the resolution that is 

possible in the retrieval program. is desired to have all 

the solar radiation values for the ths of June and July between 

the hours of 1100 and 1300 (on clock) the classification 

states associated with Bolar radiatio must include time of day 

and date. 

FIND PROGRAMS 

The FIND programs, written in 

designed to run in either batch or 

mode refers to sUbmitting programs 

input devices located at the 

remote terminal feature will allow 

Rensselaer campus to easily access 

Assembler Language, are 

ote terminal mode. Batch 

punched cards, through the 

r Computing Center" The 

estigators both on and off the 

database. All that is needed 

for remote terminal mode is either a eletype or an IBM tele­

communications device (2741). 

The remote terminal mode will op rate under the ALPHA system 

at Rensselaer. The ALPHA system is a procedure for telecommunica­

tions. All the programs may be execu ed from the terminal. When 

run in ALPHA conversational mode, the programs will request input 

directly at the terminal. The output may be directed to whatever 

output device the user desires. Punc ed output will always be pro­

duced at the card punch in the Renssellaer Computer Cente,r. Printed 

output may either be on the terminal I' on the high speed printer 

in the Rensselaer Computer Center. en dealing with large data 
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sets, it is wise to have the data p inted on the high speed 

printer because telecommunication d vices are quite slow in 

printing. When r.un in ALPHA remote entry mode all of the input 

is entered at once and the program un at some later time. After 

the program has been run the output is saved; the user may then 

enter the ALPHA system and direct t e printing of his output as in 

conversational mode. 

The main difference between co versational and remote mode 

is .that conversational mode require the user to wait at the 

terminal for his program to execute while remote mode does not 

require this waiting, the user must enter the ALPHA system 

twice, once to submit his program a d once to retrieve his out-

put. It should be noted that while the waiting time for 

execution is less in conversational mode it still may be sub-

stantial depending on the .load 

The output printed at the 

e computer. 

elaer Computing Center 

will be delivered, by courier to th investigators. A more 

detailed descript:ion of the teleco unications procedures will 

appear in a subsequent report. 

Table 1 presents a summary of he FIND programs and a 

short description of their purpose. 

Maintenance Routines - NEW, PURGE 

These routines load new data t the database and change, add, 

and delete existing data records. hese routines are sometimes 

known as "housekeeping" routines. ~heir function is to keep the 

database updated with the. most current data available from the 
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investigators. 

The operations of these progra s will be the responsibility 

of the site data processing personn 1, only. Investigators 

need only supply the data needed fo the updating of their data 

file; they need not be concerned wi h the programming,considera-

tions in maintaining the database. 

These maintenance programs wil not be ,available to 

investigators in either the batch 0 ,remote modes. The prime 

reason for this is, to avoid inadver ent "wiping" of a data set. 

While the system has been designed s failsafe as possible 

thJ:lough a series of back-up magneti tapes, the "wiping out" of 

a data set is 'a serious problem and would cause much extra work 

in reloading the data file. Retrie'alprograms accessible to 

the investigators operate in a read only mode , e,. g., they can 

only read the database and not modi y it. 

The maintenance section of the database consists of two 

programs: NEW and PURGE . 'NEW 'takes data and adds them to the 

database, while PURGE removes the i dicated data. Atypical 

addition operation is flowcharted' i Figure 1. The data are 

taken by an external procedure whic reformats the data to 

database form (adding classificatio states where needed) and 

then sorts the data -- keying ,on cl ssification states -- onto 

a temporary storage area. Typical lassification states added 

are investigator, password and, ID c de'. Program NEW takes the 

data, adds them to the correct posi ion in the database, and 

creates a new back-up tape'. 'The da a are added to the database 

sequentially by classification stat s. For example, 

1. A new set of data, SMITH-2 would be added after 
SMITH-I. 



Program 

NEW 

PURGE 

SEEK 

LIST 

PUNCH 

ADLIB 

Table 1 

Summary of FIND P ograms 

Adds 
This 
the c 
class 

Description 

ew data to the database. 
rogram inserts data in 
rrect position sorted by 
fication states. 

Remov s data from the database 
and c nsolidates the database. 

Searc es the database for 
speci ied records and stores .the 
retri ved records on a temporary 
file. 

Produ es a listing of SEEK's 
tempo ary file. 

Produ es punched card output of 
SEEK' temporary file. 

A ser es of programs to store, 
retri ve, and list data set. 
abstr cts. 
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Suppose SMITH-l has class 
station and date. If the 
cOded as 1 and 7, and dat 
coded as SMITH-l, station 
station 4 between 1 and 7 

fication states only as 
stations are currently 
are added which are 

4, NEW will then add 

Change/Delete operations are lowcharted in Figure 2. 

Once again, data are reformatted t database format by an 

external procedure. The classific tion states specified by the 

data are deleted from the data bas by program PURGE. If data 

are not to be changed (only delete ) PURGE then consolidates 

the database and creates a backup If the data are to 

be changed, NEW takes the data and inserts them in the database 

in the same fashion as an addition loperation. 

An external procedure has been used because of the variety 

cOll1ected. By having an in form and type of data being external 

procedure written when the data are initially loaded, the system 

has a great deal of flexibility reg rding kinds of data it can 

handle. Investigators are not boun by any rigid format structure 

imposed by the database. 

Retrieval Routine - SEEK 

The retrieval section of the d tabase consists primarily of 

the program, SEEK. SEEK will locat on a given file those data 

records that correspond to the clas ification states desired. These 

records are then stored on a number d work file. This numbered work 

file is also available for retrieva by -the SEEK program. Several 

searches may be made with the resul s stored in several numbered 

work spaces. 

A special feature, FILESCAN, a hardware feature of 2311 and 

some 2314 disk pack units is utiliz d in the retrieval program. 

A pattern record corresponding to t e data record desired to be 

found is formed. FILESCAN then com ares this pattern record, on a 
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machine level, with the actual data ecords on the database. 

Those records found matching the pat ern record are read off the 

database, and placed in temporary st rage. 

These work spaces may be operatld on by the use of "and/or" 

statements. Such statements have the effect of merging files with 

similar classification states. For example, 

Suppose there are two data sets stored on the database 

with the following classification states 

STROSS-l Station Date Depth Time Incubation Data 
1,4,7 1969-1971 0.5-15.0 on 24 hour clock PMax 

SMITH-l Date Time Data 
1969-72 on 24 hour total incoming solar 

radiation 

The object is to match the PMax val the observed solar 

radiation values. The steps in ret ieval are as follows: 

l. Retrieve STROSS-l Station 1; aSjign to work file 1 

2. Retrieve STROSS-l Station 4' work file 2 , astgn to 

3, Retrieve STROSS-l Station 7 ' to work file 3 , as l.gn 

4, Retrieve SMITH-I; assign to wor file 4 

5. "AND" work file 1 and 4, By assign to work file 1 

6. "AND I1 work file 2 and 4, By assign to work file 2 

7 , "AND" work file 3 and 4, By Tim assign to work file 3 

8 • "OR" work file 1,2,3; assign to 1 

Step: 

5 , 

6 • 

7, 

8, 

Work file 1 now contains P ax values at station 1 
(all times and depths) and solar radiation values 
matched by incubation time (STROSS-l) and time (SMITH-I) 

Work file 2 now contains p~ax values at Station 4 matched 
by time with solar radiati1n. 

Work file 3 now contains P~ax values at Station 7 matched 
by time with solar radiati~n, 

Combines the matched sets 
PM ax values matched with s 

.4, and 7. 

o finally obtain on one file: 
larradiation for stations 1, 

I 
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With each retrieval, a status messa e is given informing the user 

of the number of records retrieved nd where the retrieved data 

are stored. 

User Programs 

The work files created by the etrieval section may now be 

used in analysis programs. There a etwo commands intrinsic to 

the database - LIST and PUNCH. LIS will produce a listing of 

the specified work file. PUNCH wil produce punched output. As 

was noted earlier the printed and c rd output will be produced 

at the Rensselaer Computer Center. Small data sets may be listed 

on a remote terminal. 

These work files may also be u ed as direct input to 

analysis programs. They are stored in the computer as files 

accessible by a normal data file de laration statement. Once 

the retrieval program and associate analysis programs are com-

pleted the work files are removed a d no longer available. If 

it is thought thi~t more analysis is to be done with the data in 

a work file, it is wise to punch th data so that another retrieval 

need not be made. 

There are many analysis progrars available for investigators' 

use. Several computer plot routinep may be used, one of which 

will plot day of the year as an ind
l 
pendent variable. The 

Biomedical Statistical Computing ro tines are also available, The 

routines include regression analysi , analysis of variance, multi-

variate analysis, and data descript'on and tabulation, There are 

also specialized programs dealing w'th cluster analysis and ordina-

tion, time series analysis, and non inear estimation procedures. 

Also available are SPSS and SSP pac ages from IBM, Programs are 

also available from the ORNL Analysis Library. 
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ADLIB 

A companion system, called ADLIB, for storage ' and retrieval 

of data set abstracts has also been developed. The system is 

similar in purpose to the ORLOOK system at lBP/Eastern Deciduous 

Forest Biome Headquarters. ADLIB is completely integrated with 

the FIND system so that once a user examines the abstract file and 

determines that data sets of interest exist , he may .. enter the FIND 

system ·and .immediately retrieve the specific data iJf interest. The 

abstracts stored under ADLIB are th: same as those described by 

"Documentation and Submission of Data Sets" (Brooks andSayrs) 

EDFB Memo Report #72-38, and shown in Figure 3. 

The programs are designed to opleJ::late in ALPHA conversational 

mode. Through the use of command words, the. user may request a 

search of.the abstract file. i>t this time the search may only be 

made an author, subject category, ad/or keywoJ::lds. When the 

search is completed ADLIB returns the abstract numbers of the 

abstracts meeting the specification. These abstracts may then be 

printed at the remote terminal. 

Table 2 presents a brief summa of the ADLlB command words. 

A more complete .discussion of the ADLIB system may be fiJund in 

"ADLIB-Abstract Data Librarian" (Nag , Kohberger, Wilkinson) 

lBP Memo Report #72-~2. 

I 

I, 



Figure 3 

DATA SET DOCUMEN FATIONFORM 

( OATATITL) 

( !NVESrIG) 

(MENTOR) 

(SITE ) 0 Coweeta o Lake George D Lake Wingra o OakR dae Cl Triangle [) other 

(PROCESS) 

o Terrestrial Primary Production o Terrestrial Secondary Productio o Terrestrial Decomposition o Terrestrial Mineral 

Cyciing D Land~Water Interaction 0 Hydrology o Meterology o Aquatic Primary Production o Aquatic Secondary 

Production o Aquatic Decomposition a Aquatic Mineral Cycling 

(KEYWOROS) 

(PARMLlST) 
, 

(TAXON) 

(OATATYPE) DRaw I? Reduced o Summarized o Literatu e o Derived o other 

(GEOGOESC) 

(SPONSOR) 

(DlSSEM) D This data set may be sent on request to anyone. D T is data set may be sent. an request to anyone partici-

pating in lIlP. o This data set may be sent on request to anyone in th EOP Biome. D This data set may be sent on re-

qilest to anyone at the site in the EOF Biome. D '(1 his data set may be sent only with the author's per-

mission. o The data sharing agreement must be signed by the request r before this data set is sent. a The data sharing 

agreement need not be signed. 

(OS NAME) 

(OATAABS) 

(EXPOESIG) 

TX-4492 (7-72) 



(EXPMETH) 

-

(DATADATE) 

(ERORBNDS) 

(FLD DESC) 

(MEDIA) ",' 

(MISSDATA) 

(NULLDATA) 

(AVAIL) 

(ADDDESC) 

(ADDAVAIL) 

(SUp DOCU) 

. 

(COMMENT) 

(D SOURCE) 



Word 

HELP 

PRINT 

INPUT 

SEARCH 

END 

FIND 

Table 2 

ADLIB Command W rds 

Description 

DeEcribes all command words and 
thE format and inputs needed for 
thrir use. 

Will print selected data set 
abbtracts or if desired the 
en ire file. 

gram recognizes that data set 
tracts are to be added to the 
tract file. 

gram accepts categories and 
ds for which it must search the 
a set abstracts. The categories 
ilable for search are: > 

~. author 
~. subject category 
'3 • keywords 

gram recognizes the user has 
pleted his job and wishes to 
p program execution. 

Pr gram links to FIND system. 
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Appendix 1 

Example 

The example considered is the d ta of Dr. RaymondStross. 

The data consists of maximum hourl productivity measured in 

mg. C per hour. The data as origi ally received appears in 

Figure 1.A, along with a legend de cribing the various fields 

on the data cards. The data are i entified by: 

1. Cruise Number - the number of the cruise at which 
the data ~ s collected. 

2. Station - the station in t e lake where the data 
was collected. 

3. 

4. 

Profile - the identifier 0 
the data around 
information see 

"I" 
"2" 

the sample was inc 
the sample was inc 

the replication of 
he station (for further 
tross IBP Memo Report). 

in situ 
in vitro 

5. Depth at which the sample as collected. 

This data was then operated on ~y the transformation program 

shown in Figure 2.A. This program adds classification states and 

reformats the data. The classific tion states added are: 

1. Julian date 

2. month 

3. year 

4. time of incubation 

5. ID code 

The transformation program then stored the reformatted 

records on a temporary file which as taken by the data base 

programs and the data added to the database. A portion of the 



-12-

data as on the database is shown in igure 3.A The numbers 

at the top of the listing are the wo d numbers in the database 

record. Table LA explains the cont nts of each word. 

A sample retrieval is shown in Fi: ure 4.A.. The data desired 

to be retrieved consisted of for cruise 2 (coded as 

20) at station"l and profile 10.1 on the database). 

The command words for the retrieval re shown as well as a 

listing of the retrieved records. 



Figure l.A 

EXAMPLE I1F I1RIGIr-JIIL I'" PU T DATA 
DATA OF DR. RAYMOND G. STROSS 

CRUI SF STA T ION PRlll'lLF S-V r)!,oTH p-CnUNT 
'" 

10 1t' II V () .5' 12.8 
H' 1('. II V .oI'~' .5 15.9 
F' It II V ?.rJ 11.8' 
t:) 10 '/I V ?C 12.1 
10 10 II V 5.C l3.5 
1~ 10 A V ~ (', " . , '14. (\ 
1,1) 10 'II V 10.0 n.?, 
1" 10 A V l~.!.(. ?~.7 
F) 10 II V t 5 .r: 18.2 
1. t; It A V 15.(: \'3. 3 
10 10 '1'\ V 0.5 12.3 
1 'j It R ,V 0.5 13.7 
1:' I\'; B V ? t' 13.8 
10 10 B V 2.r: B.A 
II; 1(; 'oR V S.C 16.1 
1 '2 1''\ " B V 5.C 16.6" 
If 10 B V 10. C' 19.4 
l~ 10 B V 1( • C ?2.9 
lr II:: R V 15.0 5.i. 
It If 8 V 15.(' 4.5 
I" v_ 1(' e v (\.5 11.5' 
1:: 1 C' C V 0.5 12 .'i' 
l" , IC C V ? " .... <.. 13.7 
1(: III C V 2 ,~, 

• '> 14. r; 
1~ 1~ ',C V 5.r Q.-5 
1(' ,", 

' " H>" C V <; .C 9.'1 
r"C 1 (' C V lC .n <i.6-, 
I" 10 C V 10. (I 1 (~'. -1\ 
Ie 10 C V 15.(; 6.8 
It 1(, e V 1,).(' , 6.6 
l~ 4(:' h v 0.5 10.4-
l", 4{\ II V C.5 ' 9.r 
F 41' II V ?. ~' 9.6 
1 f,,, 4(' II V 2.0 7.9 
lr 4(' 'A V 5.t 11.4 
1( 40 , i\ V 5. (1 12.0' 
1 ':1 4( , '/I V IG .0 13.0;' 
I( 4{', , A V I~·.r ,,' 11.6 
11: 4C II V 15.0 15.8' 
E' 4( " l' II V 15.0 15. q' 
1f' 4(- B V (\ .-, S.O 
1" 4C B V n.'i 7.4 
l,j ... · 4(' B V '.0 6.1 
II" 4( ,1'\ II ?.i' 7 1')' . , 
If 4(' B V S.C <). r," 
It 40 '8 V <;. ':: 6.6" 
If 4[; 8 V 1.0.e- 11 • '.i 
tf 4t. ',!l\ 1/ 1 (, • r 9.B 
1(" 4(' 8 V 15.( 17.8 
)( 4( fl V 15.0 1'1.'" 
11) 4(,' C V I) .5 5.2 
1.1' 41) C V :).5 7.5 
)' " 4( C V ?. r: 6. ?" 
F- 4C C V 2.(' 6.:) 



'''. 

It. 40 C V 5.C 7.1 
10 " , 4(; ('I" . _~.'C'~t" ; V,",,~, 5 (',: 5.3 . , 
10 4f' ::',C , V 1 Ct."Ol ( 13.0 
10 4() r. V 10.0 11.2 "-,\, n 4f'. ~ v{ V 15.(- 9 ... 9 
If 41' C V 15.0 13.4 
U' ", l 10' ,~ V <) • ,,' 17.7 
2(; 

" 
, 1 C' ·4 V C.5 ?'1.8f 

?I' 1.0 'A V ;>.(;'1 22.31 
2.r:" ", 1(' f>. N 2' • (~.: ! 2.0.9, 
2.(1 .. 10 ~ r: A V 5.D 73.1: 
2t\ F II N 1).0 25.6! 
20 1", , to IV 10.C. 15.,f' 
21:', 10 'I, V If) .f' 25.9 
:>1', lC, , 

; A V 15 • ::j: 9.8,! 
~t:', ~ I 10 II V ! 5. ()" 18.6' 
2{l, ! 10 ~ V (). 5' 19.5' 
;>{', 10 a :V (\.5· I 16. 4~ 
2C. '; ! 10 '1\ V 2. C· '6.1 
?,.()~ , Ie '$ IV ? n.',' 21 .71 . ' ..• ,_. I 

2./.', II.', s V 5.( .I 3/}.5 
2,r::, I' 1 " S V 5.('1:' t 31. Z} 
:1" ,1_, 10 R ,lI/ 10.0 ) 46.1' 
;>.{f" 

. ',I , 10 'fI, V 10.(;'.' 411.', 
,,~ 11 ,~ 43 !v 15.0 .I 2(:-. 2' 
2fl .. f Ie" , 13 V 15.0' " 22.0, 
2'1 1 f): '(1; V 0.5' J.8.'3i 
?/~ , . ! 1 {\' , 't: V (l • 5A

• i 7.1 .4: 
?\" 10 " f. V 2.0 t r 17. 'l\ 
2e" " 10 'C ,v 2. (\' 

" 
24.4: 

;>/\ " , ., 10 't V :;.f.\" • 23.4' 
2(:, " 1e ( v 5. C'> ,! :n. '5f 
21' 10 'f. V 10.0il 18.")' 
21", 1 ,~, , ) .£ V 1" .0' I 22.')1 
2" Ie • 'f. V 15.n', : 19.11 
?l:" ., Ie' l) I 'f; V 15.0' I 22.5' 
2D 4(1: A ,V f) • 5 ' ,: '1.5' 
70, , 4(' 4 ,V '0.5' W.T 
20 , 41' A V 2.0',:' , 6.:r 
2,j. , 4C 'A .V 2. C' ':' 1~.b 
20., , , 40 1\ V r; .·C ., 1 '.1, i 

? " r,o·,' , 4" I,' \1\ /II '3. -j , 13.6: 
:?,~J . 40' 'A V l~1 • C~· .~ 19 • (,}i 
2(; I 40 iA N D .(1"" 11. ;0' 
?.(I 41': 'A '" 15."" '. 14.1J; 
'.~ ,1 I 4') , A :V 15.0' , 3.7' 
21' 4,)' ., , 1'\ 'v ::.5 .. 11.4' 
7" 4') iii V '."'. S 1 ',l. l' 
::>0 40 1'\ V 2.<:' 1'\ q ?, . , .. 
~'l 4f " B AJ ?.0 ' :~ 12. fl' 
;?O 4,...·~ 

" , ' 'B V r; • C· 8.71 
2f1 4(' , '1'\ V 5.(; , R.4· 
20 , I' 4() . , 1\ V 1 "1' .l~' 1 1. q( 
2n 4(· , , '" V 11.1' " A.5' 
?c' 4:' 'f:l V 15. ,~ t,:, Il • tV 
?r' 40 B V 15." 

, 
9.2' , ,., 

?(' 40 C V 0.'i .: 1t .3' 
2n 4C e v 1'.5 :. 9.~ 
;>r 

" 
4(C (1 V 2.0 7. ? 

"" _',I 48 (: V 2.G 15. I)' 



ll~;. . ... ~" "-"~". n,,: 
I:'.'jt.;o,'·· fIND/N .. ADDS STROSS' DATA TO DATABASE 

!·~f; .. ,~,:,;~~l~ll~ J~~AGY, FWI 
, ., C ,,,.",,,.,,~~.. " 

I";" ';. bIH~N$ION ARRAYIl6'7'3'2'4I,NZEROI9I'T'MEDll41 
!-:t ' ,DATA N4/'A'/,N8/'e".,NC/'C" 
I ' ," " CAU TIMECARRAYI 

l';'>" 1O~1 ',' I 

i\I • lCRUS=O 
• " '. . Ii>lOEX=O I 

'I ,;~~S~O;;i~9 '. i' .• ,. {.; ' .. ' HlEROlns-lOo . . . 
. ["'$0.0 .:. R .. EAOI5.,lOO'ENO-999ICRUS,STA,LOC,SV,OEP,PCO NT 

.. ,;10.0,.' fORM ... T l.F3. O.F 2.0 ,AI, H.D, F4. I, F 5. 21 
. IF IJ;CRUS.~E.CRUSI INDEX-INDEX+! 
, .. tCRUs~CRUS 

,. ls:.TA"STA .. 
.. IF,lSTA.GT.';!) lSTA-lSlA/IO • 

. : l.SV-SV.,. . I 
: .... ·,;'If·lLOC.EQ.NAllLOC·I 
" ',IF'''(lOC .• EQ.NSI llOC.2 

:n. IlOC.EQ.~C IllOC-3 
,00 2 1=1,4 . 

. 2 riMEDAI lI';ARRAYI.JNDEX,lSTA,llOC,lSV, J 1 

. ' 

19/41106 

00000100 
00000200 
00000300 
000(l0400 
OOOOO~OO ", 
00000600 
00000700 
00000800 .. 
00000900, 
00001000 
00001100 
00001200 

.. 00001300' . 
00001400 
00001500 
00001600 
00001700 
0000180.0 
00001900 
00002000 

00002100 
00002200 
00002300 
00002400 

CRus-eRUS*IO . 00002700 
. IF c'STA.lT.IOISTA'STA*10 00002800 

IIR ITEIS, 102INPSIIO. STA. TlMEDA 131 ,DEP, Tl MEoA 141. Tl MEOAllI, Tl MEDAI21 ,00003300 
. .STA-STA+llOC*.1 ' . I 00002900 

.;.. .. .. $!O,CRUS.SV,PCOUNT.INZEROlllol=I,91'.. 00003400 
, .. 102 FORHATl20A41 0000350" 
i"..< .... WR lTEl6,101lNPSWD. ST .... TlMEDA!3I. OEP, TI MEDA 14 I, TI MEoAllI, Tl MEDA 121 ,00003000 

I' ... · S1D,CRUS,SV.PCOUNT 00003100 
101 FORMAT;(' • ,l8,6F8. 3, 1l,3F8.3) 

\' 999 "~~ri~O>soo 
I. .ENO. 

I 
I 

I 

00003600 
00003100 
00003800 



1f.;~~2\i;*";':;ir;;,~;>r;;,. . , . 
i~}~~~~;'3?y~ '. . .' TIME' DATE • 72210 

';·"'icP'i.·SiJBRPU:TINETlMEIAI· . 
h::,·;,~{>:b'~.:~~.~, ~~~~J?,:~;'"A 1,16. ,7 • ~._2 ,4' 
i(;~.;';'<tijlhsU8RO~TINE GETS A .LOOKUP TABLF 
,'",.;~"',;;;;";;·· . .;;;f~014'GRUISe NUMBER IT fINOS- JULIAN 
,,""C ".d " '·'~ONTH.YEAR. AND. TIME Of .INCUBATION ',C " '.'. ., 

: ,'PO 1 1");16 
. <,: ',.00 1 Jet, 1 

. ".,00 J, Ka l;3 
., .'. OO-'~T .L,=1,,2 
·.iOO·1 M-l.4,· . 

~t.' .A'( J ,J,K,l,M.'=o,i·, 
. 00,2 1-'.1., .• :' 
;,',',QO' ::2' _J-lt3': ",.' 

,'.; D()~ 'K*'1. 2 
'A r 1 .. f.J,K-, u-r .. 

, :AI.l-t'l .. J.K,2)=6~,; 
.: . .':" A(1,l~'J,':K,3'-=6-9.191 

4t2,1~J.Ktl)~9. . 
. ,: A'( 2',,'l,'J_,K, 2")-69. 

" ,i,A'(2,I,_J.,.K,3)!"69.210 
- .(3~ltJ,K,1'=12. 

A.f 3;, h',J, _K. 2,x.:,69. 
A t.l" I .,J.K. '3).69. ~54· 

"',4(-4,1 t J,:K, U =3. 
-;AC4,I,J',-K,l)=10. 
. A (4_d.t,J,K, 3) =70.~80 
Af'S', J~J"K, 1 )=S. 

··'~A«5~1,J.K,2'~10. ' 
At 5, hJ,K,3.'-10.133 

. A'6*ljd.K.l}~6., 
".,. :At,6{1. i. K" 2 le10. 

-A(b,J,J,K,3f-70.170· 
, A'f7"I,J"K,}')=7. 

At 7 .-1,.",.1(. 2) =70. 
A{7.,.1.,J .. K,3)=70~ 182 
At8,I,J~K,1'-7. 
A~8;tfJ,K,2J=10. 
A{ S,-! .. J,K.a) .70.196 
At 9. t,., ,J,K, 1 )=7. 
Af9,1.,~,Kt2J~70. 
~(q,t,J,K,3)=10.198 

A(lO,L,J,K.,1)=1. 
:A (10,.1- ,J,K,Z) \=70. 
AflO,1,J,K,3):70.210 
A<U"I,J,K.,l'=8. 
Al ll,I,J,K,?J:a.70. 
Alll,I,J,K,,3'=70.224 
A{lZ.l·,J1'I\,l)=9. 
A(lZ,J.J.K,2)=70. 
At12,I,J,K,3)=70.269 
A(13,I.,J,K,1':::5. 
At13,I,J,K,Z)=71. 
At13,I,J,Kt3)~71.124 

A{14',J .J,K,ll<:l6. 
Af14,1"J,K.2'=71. 
Af14,I.J,K.3'=71.160 

'" 

D TE 

19/41/06 

00001000 

00000100 

00000900 
.00001l00 
OOOOllOO 
00001300 
00001400 
00001500 
00001600 
000D1700 
00001800' 
00001900 
00002000 
00002100 
00002200 
00002300 ' 
00002400 

, 00002500 
000n600 
00002700 
00002800 
00002900 
00003000 
00003100 
00003200 
00003300 
000113400 
00003500 
00003600 
00003700. 
00003800 
00003900 
00004000 
00004100 
00004200 
00004300 
00004400 
00004500 
00004600 
00004700 
00004800 
00004900 
00005000 
00005100 
00005200 
00005300 
00005400 
00005500 
00005600 
00005700 
00005800 
00005900 
00006000 
00006100 



A:l15Yl,'~'J J:K, 1) ~6~ 
·~fl§,I~J,K.Z.aTl. 

TIME 

AC15~],J'~f3J=71~181 ' 
AI16'I,J.K',lJ=7. 
A« 1.6 i I "J,K,ll =11. 
AU~·. I .J; K .• ?:1-71. 202. 
CQNHNUE· ... . .. 
00 .. ;I~I,3 
00 3 JoJ,2 
At 1-.,\.1, J.,4J =1300. 
An, 4'". ,J, 4) =1400. 

" ,,"::At2.'.,4, hJ,4t=i.400'. 
,-' '. ~ ... : J;;\_','At2,''1, 1 "J,,4'.1i:l100 

• '. CM ")d41'l,liJ.4'=2000. 
4,14.2. J •. J-,;4')-2100 
1\('4',3,1, J ,4) "2100 

3 .. ' 

·d"'· 

5' 

" .. :,A (-4 ;'0', ,{ • J t4)= 1200. 
·~'15il,.,J.4'=1600. 

At '-~'4, 1, J f 4''''1700. 
:A( 5', 1, I .'J ,Ita w;: 1200. 

:, A'13~1,J,J,4)=1345. 
'. A'(13.4,I,J,4,.c1630. 

A "13 ".7,,'1 t J. 4) *'2115. 
CONTINUE .. 

'po ." .. 1 =1, 2 
.. , '.12,1-.ht,4)=1500. 
,AJ2~'1~2.1.4J~1~OO. 

, A(2.1,3.1,4)-1700. 
. CONTINUe 

OO .. ~ '=1.7 
00".5 J .. l.3 
00 5 '.1(=1,2 
A(3~t~J.~t4'=1200. 
A(9~ t .J.,K,4.=1530. 
CONTINUE 

...... :00 6 1-1. 7 

6 

7 

00-'6 -J*1,2 
'A(14,f.l,J,4)=i300. 
At 14,1 .2;J,4)==l6'30. 
A(15.I,l,J,4)=1410. 
A(15fl.2,J,4)=1715. 
A(16,IflfJ.4)~1325. 
A(lb~1.2,J.4)=1630. 
CONTINUE 
00 7 1-1.1 
00 1 J.tI.l.'3 
A(7,I.J,1,4)=lOOO. 
CONTINUE 
00 8 '-l;) 
A(6,l.t.i.4l c 1200. 
AI6,4,1.2.4)~1400. 

At 6, 7,' f 2,41='lOCO. 
Af1.1,1.2.4l=14CO. 
4(7.4,(,2,4)=1100. 
A(7,7,I,2,4)=1030. 
AfS,1,1,1.4)=900. 

. At8~4.I,l.4)=lOCO. 
At8,7,I,l,4'=800. 

DATE. 72Zl0 19f41f06 

00006200 
00006300 
00006400 
00006500 
00006600 
00006700 
00006800 

. 00006900 
00007000 
00007100 
00007200 
00007300 
00007400 
00007500 
00007600 
00007700 
00007800 
00007900 
00008000 
00008100 
00008200 
00008300 
00008400 . 
00008500 
00008600 
00008700 
00008800· 
00008900 
00009000 
00009100 
00009200 
00009300. 
00009400 
00009500 
00009600 
00009700 
00009800 
00009900 
00010000 
00010100 
00010200 
00010300 
00010400 
00010500 
00010600 
00010700 
00010800 
00010900 
00011000 
00011100 
00011200 
00011300 
00011400 
00011500 
00011600 
00011700 
00011800 
00011900 

, 
i 

: j 



DATE' 12210 19/41/06 

00012000. 
00012100 
00012200· 
00012300 
00012400 
·00012500 
00012600 
00012700 
00012S00 
00012900 
00013000 
00013100 . 
00013200 
00013300 
00013400 
00013500 
00013600 
00013700 
ooonsoo 
00014000 
00014100 
00014200 
00014300 
00014400 
00014500 
00014600 
00014700 ., 

I 

I 



-I 
I 

Figure 3.A 
Data As On The Databa e 

1 2 3 5 6 1 8 , 'i 11 
******** 10.100 69.191 1300 1 69 * 10 12.-790 
******** 10.100 69.191 1300 1 69 * 10 15.910 
******** 10.100 . 69.191 1300 7 69 * 10 . 11.840 
******** .10.100 69.191 BOO 1 69 * 10 12.150 
******** 10.100 69.191 1300 1 69 * 10 2 13.470 
******** '10.100 69.191 1300 1 69 * 10 2 14.810 
******** 10.100 69.191 1300 7 69 * 10 2 27.160 
******** 10.100 69.191 1300 1 69 * 10 2 28.680 
******** 10.100 69.191 BOO 7 69 * 10 2 18.230 
******** 10.lOO 69.191 1300 7 69 * 10 2 13.280 
******** 10.200 69.191 BOO 7 69 * 10 2 12.330 
******** 10.200 69.191 1300 7 69 * 10 2 13.100 
******** 10.200 69.191 1300 1 69 * 10 2 13.780 
******** IO.20e 69.191 1300 7 69 * 10 2 13.770 
******** 10.200 69.191 1300 7 69 * 10 2 16.120 
******** 10.200 69.191 1300 1 69 * 10 2 16.640 
******** 10.200 69.191 1300 7 69 * 10 2 19.440 
******** 10.200 69.191 1300 7 69 * 10 2 22.900 
******** 10.200 69.191 1300 1 69 * 10 2 5.420 
******** 10.200 69.191 1300 7 69 * 10 2 4.530 
******** 10.300 69.191 1300 1 69 * 10 2 . 11.460 
******** 10.300 69.191 1300 7 69 * 10 2 12.530 
******** 10.300 69.191 1300 1 69 * 10 2 13.660 
******** 10.300 69.191 1300 1 .69 * 10 2 14.080 
******** 10~300 69.191 1300 7 69 * 10 2 9.530 
******** 10.300 69.191 1300 7 69 * 10 2 9.340 
******** 10.300 69.191 1300 7 69 * to 2 9.640 
******** 10.300 69.191 1300 7 69 * 10 2 10.280 
******** 10.300 69.191 1300 7 69 * 10 2 6.820 
'******** 10.300 69.191 1300 7 69 * 10 2 6.630 
******** 40.100 69.191 1400 7 69 * 10 2 10.400 
******** 40.100 69.191 1400 7 69 * 10 2 9.150 
******** 40.100 69.191 1400 7 69 * 10 2 9.600 
******** 40.100 69.191 1400 7 69 * 10 2 7.890 
*4o****** 40.100 69.191 1400 7 69 * 10 2 11.380 
******** 40.100 69.191 1400 1 69 * 10 2 11.970 
******** 40.100 69.191 1400 1 69 • 10 2 13.530 
***4o**** 40.100 69.191 1400 7 69 • 10 2 11.620 
******** 40.100 69.191 1400 7 69 * 10 2 15.850 
******** 40.100 69.191 1400 7 69 • 10 2 15.890 
******** 40.200 69.191 1400 7 .69 * 10 2 7.980 
******** 40.200 69.191 1400 7 69 * 10 2 1.420 
******** 40.200 69.191 1400 1 69 * 10 2 6.130 
******** 40.200 69.191 1400 7 69 * 10 2 6.970 
******** 40.200 69.191 1400 7 69 * 10 2 8.960 
******** 40.200 69.191 1400 7 69 * 10 2 6.590 
******** 40.200 69.191 1400 7 69 * 10 2 11.490 
******** 40.20C 69.191 1400 7 69 * 10 2 9.790 
******** 4C.20e 69.191 1400 7 69* 10 2 11.190 
******** 40.200 69.191 1400 1 69 * 10 2 13.330 
******** 40.300 69.191 1400 169 * 10 2 5.240 
******** 40.300 69.191 1400 7 69 * 10 2 7.460 
******** 40.300 69.191 1400 7 69 * 10 2 6.210 
******** 40.300. 69.191 1400 1 69 * 10 2 6.000 
******** 4().300 69.191 1400 1 69 * 10 2 7.100 
******** 40.300 69.191 1400 1 69 * 10 2 5 •. 300 
******** 40.300 69.191. 1400 7 69 * 10 2 13.000 
******** 40.300 69.191 1400 1 69 *. 10 2 11.170 



******** 40.300 69.191 15.00 1400 7 69 * 10 2 9.950 
******** 40.300 69.191 15.00 1400 7 69 * 10 2 13.420 
******** 10.100 69.270 1500 9 69 * 20 2 17 ~ 700 
******** 10.100 69.270 1500 9 69 * 20 2 23.760 
***.***** 10.100 69.270 1500 9 69 * 20 2 22.250 
******** 10.100 69.270 1500 9 69 * 20 2 23.890 
******** 10.100 . 69.270 1500 9 69 * 20 2 23.120 
******** 1(;.100 69.270 1500 9 69 * 20 2 25.570 
******** 10.100 69.270 1500 9 69 * 20 2 15.650 
******** 10.100 69.270 1500 <;) 69 * 20 2 25.860 
******.* 10.lUO 69.270 1500 9 69 * 20 2 9.830 
******** 10.100 69.270 1500 9 69 .* 20 2 18.640 
******** 10.200 69.270 1600 9 69 * 20 2 19.550 
******** 10.200 69.270 1600 9 69 * 20 2. 16.390 
******** 10.200 69.270 1600 9 69 * 20 2 26.090 
******** 10.200 69.270 1600 9 69 * 20 2 21.730 
******** 1O.20e 69.270 1600 9 69 * 20 2 30.520 
******** 10.200 69.270 1600 9 69 * 20 2 31.230 
******** 10.200 69.270 1600 9 69 * 20 2 46.150 
******** 10.200 69.270 1600 9 69 * 20 2 40.390 
******** 10.200 69.270 1600 <;) 69 * 20 2 20.230 
******** 10.200 69.270 1600 9 69 * 20 2 21.990 
.**.***.* 10.300 69.270 1700 9 69 * 20 2 18.270 
******** 10.300 69.270 1700 9 69 * 20 2 21.380 
******** 10.300 69.270 1700 9 69 * 20 2 17.290 
**.***** 10.300 69.270 1700 9 69 * 20 2 24.370 
******** 10.300 69.270 1700 9 69 * 20 2 23.370 
******** 10.300 69.270 1700 9 69 * 20 2 23.490 
******** 10.300 69.270 1700 9 69 * 20 2 18.920 
******** 10.300 69.270 1700 9 69 * 20 2 22.010 
******** 10.300 69.270 1700 9 69 * 20 2 19.100 
******** 10.300 69.270 1700 9 69 * 20 2 22.500 
******** 40.100 69.270 1400 9 69 * 20 2 9.510 
******** 40.100 69.270 1400 9 69 * 20 2 10.120 
****>11*** 40.100 69.270 1400 9 69 * 20 2 16.000 
******** 40.100 69.270 1400 9 69 * 20 2 10.650 
******** 40.100 69.270 1400 9 69 * 20 2 1.3.130 
******** 40.100 69.270 1400 9 69 * 20 2 13.560 
******** 40.100 69.270 1400 9 69 * 20 2 19.030 
******** 40.100 69.270 1400 969 * 20 2 11.180 
******** 40.100 69.270 1400 9 69 * 20 2 13.970 
******** 40.100 69.270 1400 9 69 * 20 2 8.710 
******** 40.200 69.270 1400 9 .69 * 20 2 11.400 
******** 40.200 69.270 1400 9 69 * 20 2 10.080 
******** 40.200 69.270 1400 9 69 * 20 2 9.230 
******** 40.200 69.210 1400 9 69 * 20 2 11.960 
***.**** 40.200 69.270 1400 9 69 * 20 2 8.680 
******** 40.200 69.270 1400 9 69 * 20 2 8.370 
******** 40.200 69.270 1400 9 69 * 20 2 11.920 
******** 40.200 69.210 1400 9 69 * 20 2 8.530 
******** 40.200 69.270 1400 9 69 * 20 2 8.800 
******** 40.200 69.270 1400 9 69 * 20 2 9.160 
******** 40.300 69.270 1400 9 69 * 20 2 10.280 
******** 40.300 69.270 1400 9 69 * 20 2 9.250 
******** 40.300 69.270 1400 9 69 * 20 2 7.200 
******** 40.300 69.270 1400 9 69 * 20 2 14.960 
******** 40.300 69.270 1400 9 69 * 20 2 11.840 
******** 40.300 6'h270 1400 969 * 20 2 10.860 
******** 40.300 69.270 1400 9 69 * 20 2 14.510 
******** 40.300 69.270 1400 9 69 * 20 2 13.010 



Word 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Table l.A 

Explanation 

Con ains the password needed 
for accessing the data. It is 
sho n here as a *, not as the 
pas word. 

The station and profile. 10.100 
sig ifies station 1, profile. A 
(No e B=.200 and C=.300) 

JU1'an date of the sample. 
69. 91 signifies the 191st. 
con equative day of 1969·. 

Dep 
2.0 

sample. 2.0 signifies 

Tim 
clo 

incubation on a 24 hour 

Mon h the sample was collected 
7 s'gnifies July. (January: 1, etc 

Yea the sample was. collected. 

ID ;Ode intential1y printed as 
a {'. ' 

Cruise number 
10 ~eans cruise 1 

sitJ-vitro code 

Maxi~um hourly productivity 
(mg C per hour) 



, ' ... . , ... 

Figure 4.A 

ARE Y0U FAMIl.IAR WITH ADl.IB RE1'RIEVAL YSTEM? (YES/NI!) 

lZ INPUT? 
YES 
lZ INPUT? 
3FIND 
IZ Fll.EIN? 
ASSIGN 5. FTOSFOOI 
FILE IS N0W ASSIGNED 
lZ .HLEIN? 
SCAN 0.5 
lZ f!LEIN7 
PASSWiiJRD STRfilSS 
I Z FILEIN? 
CRUISE 20 
IZ I'"1l.EIN? 
STATI.0N 10.1 

11. FILE!N? 
G0 
0010 REC0RDS WERE F0UND MEalING CRITER A 
lZ Fll.ElN? 
DELETE 5 
fILE IS N0 L0NGER ASSIGNED 
SPACE F0R DCB HAS BEEN FREED 
IZ FILEIN? 
EXEC STR13SS 

QUICK l.ISTING 0f" 5TR1355'.S RETRIEVED DAA 

CRUISE STATl0N DATE DEPTH s/v PC0UNT 
------- -----_ ... ---- ... - ----- ------
, ...... "' . -, .... ~ ......... . " " ........ ... ....... . ......... 

2, 1,01 69,270 0.5 2. 17.70 
2~ 1.01 69.270 O~5 2~ 23.76 
2. 1.01 69.270 2.0 2. 22.25 
2,· 1 ~ 0 1 69~270 2~O 2. 23.89 
2~ 1.01 69.270 5.0 2~ 23.12 
2. 1.01· 69.270 5.0 2.· 25.57 
2. t .01 69.270 10.0 2. 15,65 
2. I .01 69.270 10.0 2. 25.86 
2. 1~01 69.270 15.0 2. 9.83 
2. 1 ~ 0 I 69 .. 270 15.0 2. 18.64 

t 




