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1. Puroo se 

The propram computes concentrations of cell numbers, cell, surface areas 

and ceil and plasma volumes in marine phytoplankton populations. Also 

mean cell areas, mean cell volumes and mean plasma volumes as well as the 

ratios cell area to cell volume and ceil area to plasma volume can be 

computed optionally. 

The input quantities cell numbers, cell chapes and dimensions are 

obtained from microccooical examination of preserved seawater samples 

sedimented in counting chambers./ For further details see Larrance (19ÓU). 



-i. 

V. The r-opra™ ir.c^ liée a subroutine AiîVifL, written in FCRTKAN 7-, 

Othe" - îbixutincs neoaed are (UWX.-,- 100b, in FC:(T ;A‘I P. ) for 

ocmputiiw . . of an < liipsoid, ana BIDi (UWMS-Oÿii?, in Ma.). 

3LJP (UWMS-0?j>3, in f) anc DKÜ. (TWH^-^U?, in iiAi ) or modifying 

data wr • is. 

n. Input tape j and output taoe 6 are used. 

e. The main pro^rar. reauires 2i3ti storage locations, subroutine 

ARV/L 177.5 locations, and subroutines nLLAS, RIDti, BLD?, and 

DSBI a total of /00 locations, for an overall total cf 23^3^ 

locations. Por storage space required by tue sys Vam' s subrout nés 

see "monory rap” in Appendix c. 

d. For each "station'' (. set of input data handled separately) there 

can bo 1 to c depths, i to 2^0 roocies and L to Vo species rrcups. 

e, o verflow and uivi.de cne ;k are net tested, out F-'RT: A\' 1» writes an 

orre - comment in case of an overflow. Sense lights and sens 

switches are nor used. 
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3* Mtthod 

a. Nonanelature 

The subscripts i,jjk and g refer to the i^r' species in the species 

list of a station, to the sampling depth, to the k^1 group of 

measured cells for a fixed pair i,j, and to the g^ species group, 

respectively. 

The area unit u^ for ag and a^j can be arbitrary since only the 

ratio ag/a^j is needed. R * u/u is a conversion factor from the 

(arbitrary ) eyepiece micrometer unit u to microns u. 

f^rmbol Unit Quantity 

I total number of species 

J number of sampling depths 

D|, ..., Dj m sampling depths 

species number of the last species in the gth 
species group (Nq ■ 0) 

number of groups of measured cells 

ml counting chamber volume 

u^ total area of the counting chamber bottom 

u^ area of the chamber bottom inspected 

number of cells counted 

number of cells measured 

U(2)ijk 

U(3)ijk 

U(U)iJk 

B(l)ij 

B(2)ij 

u' 2 area of one cell 

u^ volume of one cell 

u3 plasma volume of one cell 

number of calls per liter of aea water 

2 -1 
u l cell area per liter of sea water 
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ö 
( ‘4 ) i j 

3/ 

B 

( j)-ij 

V ) i.1 

( <:)ij 

a^)Lj 

J(Orj 

s(3)k; 

T(i)j 

T(^)j 

:(3)j 

\hh 
n ' 
(Di 

r(3)i 

hVu)i 

•'(Dr 

j' > / 

J( 3)T 

’(Dr 

L(i) 

H¿) 

U-V1 

u3¿' 

u -1 

-1 u 

U' 

u3 

u- 

,-i 

u^r1 

uV1 

3rx u 

ul " 

u3#.“1 

uj5¿" ' 

m 

uV."*’ 

■ -. u m 

n 

u¿r.~‘ 

uV2 

u3n-? 
r% 

n'^ 

cell /ciuTiG per Li^er cf .ca wat,er 

plasia volume per liter ti' sea water 

rat it. eeli area / seil volume 

ratio ceil area ' plasma volume 

mean seil a-eu 

moan seil vrLume 

m ea n pia sr.a veil ¡me 

number of sells Per liter fo~ a ; pec; es ip 

ceil a”ea per liter for a rpesier nrcup 

coil volume per liter for a croc.er rroup 

plasma vc ; ¡me per liter 'or a sr ec or ■ *■ ; ", 

total number o{' cells oer 1. lor 
O 

‘.oval sell area oer liter 

teta. ceiL volume car liter 

total plasma vt iume r>cr . it.er 

number of ce^is of a sorrier per 1. m- of roa ou-fr. se 

sell area of a species per 1 m' of sea raunst 

cell volume of a species per 1 rr- of sea surface 

plasma vt lur.e of a rpesie r per 1 m' of sea surface 

f* * *•<' 
'i 3C0 

number of cells C* a spesior .-roup pe- 1 ir:- of sea 

coil area of a spcs.es :r-vip per 1 m‘ cf sea surface 

cel; volume of a species • tvp per 1 tr.‘ o* sou ri 

piasma volume of a spades rro ¡p per i m2 .. •’ 5e.a r., .j-a,e 

total number of colls por 1 m of sen surface 

2 
total cell area per 1 m of sea surface 



Symbol 

T w -, (3) 

(O 

a! 
.1 

»1 * A . 
1 

I I 

Uni: 

uV2 

uV2 

IV m ^ 

tnr 

mp m 

rv n 

1 

-2 -1 • » T4 

m.'1 r 

Quantity 

t'-t-il cc^.i vciume per i of cea cu.'í'a^e 

teta! pia^a vciume oer i m‘- cf sea su-fase 

-imcjnt cf chLcroDhyll ror 1 m‘ cf sea water 

narfcon arsinilation pc’* 1 rr. ' cf cea wacer per t.ne 
unit t- 

c.irDon as ji.r.iiaticn pe i m* cf sea water per tire < r.it 
♦ • 
W'*, 

f'j 

a:« ur-.t o*’ c‘- -croru.vll ro.r i r/ cf cea surface 

carí'cr assirr, iaticn por 1 r*- c f bqíi surface rer time 
unit t, 

r.•• en nerini la tien pe. •• i r‘ cf rea surface rcr time 
ui.l t t 

rie tire units t .and t-. rener.c! upon the roc1 ni eue usée. 
«. c 

Tcr 3 < n < 9, the ratios . : :r):’ ;}(n)r ’inn ‘(n) defin£l1 belcw 

in form»’..as ( ) have the sane ur.its as h- v . 
/1 

b, Comnutationc 



ann Ât antí At ctí.a..nec fren. •„ - twe frmvU by sur sti 

and A fer A, r'c- bcüt: ■ oí.,* • . i any v.;.. »? i í’ ,»., a ( • , ~ ▼ •. . •. 

tbe corrcsponcjiní* .1». A. c ■ a, is net eoiv.borí. 

'f ti-.G-o ••£ only cnn sampiinr • epic (J*! ), 

i J » A ' " 
'n)» at.. are r.ct •terput*'» . 

Ftr any " 0, the ♦c-recTX'r.d ne ratLcs are > \. 

for j s n < >. 

The recuits, except chlcrr.phyll ana asciniU*ion ’.a. ter. ,-,. 

w,.th three figures. .Since in most caser seme cf tr.e ceil dimer.r.t 

have only twe: sirnif leant iigure: ( Ln rene 'asei cnly tnt), tie 

(njij» S(n)rj* T'r );’ ":(n)i ind l(r) a"e cbta'nca fcr 5 n 

L-N (n )i r-1 

from the fcmilac 

¿ u 

for n = 

by letting , Cencti 
n 

respectively. 
Wl.i* (n-.- 1M.- >r)i '1nJ :fnV 



results generally have at mcst twe aignificant flrurer. 

.he o-Hput cl a jco ocrsi ft5 of one or rocT‘c '’stations'' whlc^ are 

handled separately by the or<>gra,r. rtl'.on the oata cares cf a 

station arc read in, the identification and some otier Input 

Quantities are checke!'f an errer is found, an er.-r trerrar.c i c 

written and the program skips to t .e next ; ta ion. When a set cf 

cn^. dimension:: tar been read, the subroutine *V, cf-nntjtrr the 

area, the voiuire and the plrsrca volume cf thy ceil, using ti e 

ormuias cf Appendix a* Subsequently, the concentrat!or.s a-e 

computed from forr.vlas (1) and (k). The eoeciec list is arranged 

^nto asconninr order by sroci^s numoer, and if there, is mere !• an 

one sampling depth, the integrated valuer a^-e ccnrt? eu fer a i m4* 

water column between U;e lower! and greatest sampling dept s, .¡ring 

formulas (p) and (’’he snecies list is par - 1 tinned i.nte rpocics 

groups, the tetáis for each pro us are computed frrr fc.r.a' n c f ) and 

('•)» «nd the grand totals for the whole list iron icmul'.r f<4) and 

(.). If the -atics ci concentrations arc requestei, trey are 

computed from formular (h). 



A couplet« deck for a job consist« of the qjrstea cards» the progra* 

deck and the data deck* The progran deck consists of the nain 

progran and the subroutines. In the following description the cards 

required by the JEM 7090/709U IBSYS Operating System are those 

applicable in the University of Washington installation. 

The order of cards in a conplete deckt 

%J0B 

$10 

$F0RMS 

$ EXECUTE IBJ0B 

lIBJlfe 

Main progran. 

Subroutines ARV0L» SLUR, BIDE» BLDP, DEBI 

¿DATA 

Data deck 

$E0F 
% 

The order of the nain progran and the subroutines in the program 

deck is inmaterial. Both source and object decks can be used. 

$F0FM card is used only in ca&tTof special printing (e.g.» more 

than one copy of output is wanted). 

% \ 
i 

SYSTEM CARDS 

$J0B Card 

Col. 1-U 

Col. 16 

$J0B 

Priority code 



iS 

coi, le-jo 

Coi. 

Col. 39-72 

iTD Cird 

Col. 1-3 

ní’i-MJ Card 

Col. 1-D 

Ccl. 8 

Col. ir.-27 

Col. 2Ô-31 

Co i. >2 

Col. 33 

1/iLC’ITo Card 

r 

a ooTwui, followed by estimated maxirr,un number of 

Estimated maximum time on 73M 7CVU, foilowe ; by 

liner, printed, followed by blanks. 

31-37 >-ob r.'uriber 

Anything; (ir.aally name of the person submlttinr 

the jeo) 

Eli 

0 

Pi^drAM '^xfék§r¿ 

Paper number 

n for n-part oaner 

Cumber rf liner per n in pr*.ntC‘t • j‘. 

$ ENT 3 Y 

:data 

iht'r 

¡DATA Dr,CK 

The data de ok consists cf or.r cr more station decks, each of 

which contains all info nr.aticn necessary for precersinp independently 

from other station decks. At tne berinninr of east- station dec/ 



there ere <?roup cards, each containing the number and th« name of 
\ ij ^ 'ffÿm 

a species ^roup. There may be more i?roup cards than are needed 

for the station. These cards are followed by one or mere subdecks, 

one for each sample. A subdeck begins with a sample card which is 

followed by one or more species cards, each with a species number 

and species name on it. Each species card is followed by at least 

one dimension card. 

The group cards can be in any order at the beginning of the 

station deck. The subdecks must be in the order of increasing 

sampling depth. Ihe species cards of a subdeck can be in any order 

although when sorting the deck together they are automatically put 

into ascending order of species numbers. The order of dimension 

cards after a species card is immaterial. 

The structure of a station deck summarized: 

Group cards 

1st sample card 

Species card No. 1^ 

Dimension card(s) 

Species card No. 

Dimension card(s) 

( etc.) 

Species card No. m^ 

Dimension card(s) 

2nd sample card 

Species card No. 

Dimension card(s) 



3rd cample card 

3poci»'{ ca!*d Nc. 

Dimension 

(otc.) 

Etc. 

SrSCIES GnOUF \3JFdE.-E AND SPECIE^ "HMri/d. 

Each spec; of .'rcuu in a eta Lion cock is inven a number m such 

that 0 < m < lO'j; tr.e r.umtjers need not he conaecutivr-. Eccr cnecie 

in a specie. vrcuv> is ?iven a species numbe- n * 1000 p ♦ i where 

r) < i < 10 )j; the numbers i need not be consecutive in a speciec 

f'rouj’, hence aiwa, s I ; < n < 10 , in the cutout the species are 

listed in ascendi nr order cf n, i.*'1., v e species r rents are listed 

In ascenoinr order of m anc the species in eacii rrcup in asconding 

orcer of i. 

Data card fc:na*F 

The programs PV.y.b-l .06 ana U^MS-lOO? have different input 

formats. Each da ta card for cne cf the ne Programs has the data 

fields identical with these cn a tcrrectcndin*» data card for ‘he 

other pry)gram, hut tha arran/typ.ent cf the fields is different. 

{ fi ere s one exception: Country is recorded in species group card 

fer UWMJ-10C8 but net for UWMi-1009.) 

Decimal rein’s are omitted in input, formats. If a number doer, 

nr L fill a wsole numerical field, the .••amaining leftmost part of 

the field can bo filled with reres cr left blank. 

In the following description,' f c numerical fields are denoted 

by n wrere n is the number of columns in the appropriate field. 



INTOT FORMATS FOR UWMS-1306 

I Spoclea group card 

a 

mm m ' ! 

For the fields bavin* one or more decimals, the ocsiUon of the 

(omitted) decimal point is denoted by a period. The non-nunericj 

fields accept any alphameric characters. 

i 

Col. 15 

Col. 16-21 

Col. 22-27 

Col. 28-29 

Col. 30-61 

Col. 62 

Col. 69 

Col. 70-71 

Col. 72-70 

Col. 77-79 

Col. 80 

XX 

Col. 07-68 XX 

Code for the country; 3I for the USA. 

(Ignored by the propram) 

Decrees of latitude. 

Minutes of latitude; if the doci-mal is net 

known, leave col inn 7 blank. 

N for northern, 3 for southern latitude. 

Decrees of Lcnpitude. 

Minutes of longitude; Lf the decimal is not 

known, leave column li; blank. 

E for eastern, W for western longitude. 

Date, month ana year of observation; e.r., 

March 22, 1966 is recorded 220jt>:j, 

Blank. 

Species group number. 

Species group name; start from colmn }0. 

1 if ratios from fórmalas (") are requested; 

otherwise 0. 

Kumber of species group cards for the station 

dock. 

Number of samples for the station. 

Extra identification. 

Ship designation and cruise number. 

Station number. 

1. 



II Sample card 

Co. 1-U 

Col. 5-6 xjt.xx 

Col. 9-13 XX*.XX 

Col. Ui-15 

Col. 16 

Col. 17-21 XXX.XX 

Col. 22-23 

Cel. ?h 

Col. 25-59 

Col. 60-O2 XXX 

Col. 63-60 XXX.X 

Col. 67-69 

Col. 70-79 

Col. 80 X 

III Species card 

Col. 1-5 xxxxx 

Col. 6-U5 

Col. U6-69 (xxxx) 

Sampling hour, local time; 2l*-hcur system is 
* 

used; e.g., 2:U0 p.m. is recorded lUiO. 

Cnlorophyll a in mg/m^. 

Carbon assimilation in mg/mvt-,, where t-i 

is the time used with the technique in question. 

Designation of the time unit t^, e.s?., 

HR • hour, HD ■ half a day, etc. 

Technique used. 

Carbon assimilation in mg/mVt^» where t^ 

ir the time unit used with the technique in 

question. 

Designation of the time unit t^. 

Technique used. 

Blank. 

Number of species in the sample. 

Sampling depth in meters. 

Sample number. 

The same as in the group card. 

2. 

Species number. 

Species name; start from column 0. 

Total bottom area of the counting chamber in 

arbitrary units. (Decimal point anywhere) 



Wiítíí 

Colt 50-53 (xxxx) Chamber bottom area inspected* in the same unit 

as total bottom area. (Decimal point anywhere) 

Number of cells counted. 

Blank. 

Number of dimension cards for the species in 

question. 

The same as in the sample card. 

3. 

Col. 9-10 XX 

Col. 11-1*3 XXX,.. 

Col. l*l*-l*o XX.X 

Col. 1*7-1>0 XX. XX 

Col. x.xx 

Col. i>l*-62 

Col. 63-79 

Col. 80 X 

The same as in the spocios card. 

Number of cells measured (with identical dimensions) 

Coll shape number. 

(11 fields of 3 dibits) Dimensions A.B,C,D,E,F, 

G,M,K,L in eyepiece micrometer units u. 

Plasma thickness in units u. 

Chamber volume in milliliters. 

Conversion factor from u to M (length of u in 

microns). 

Blank. 

The same as in the species card. 

!*• 

INrtJT FOrttATS FOR UWMS-1009 

I Species group card 

Col. 1-5 Ship désignation and cruise number. 

Col. 6-8 Station number. 

Col. 9-10 Extra identification. 

Col. 11-12 XX Degrees of latitude. 



rn
n

m
m

 

Col. 13-15 XX.X 

Col. 16 

Col. 17-19 XXX 

Col. 20-22 XX.X 

Col. 23 

Col. 2Ú-29 

Col. 30 X 

Col. 31-32 XX 

Col. 33-iiO 

Col. UI-U2 XX 

Col. U3-7U 

Col. 75 X 

Col. 76-79 

Col. 30 X 

IT Sample card 

Col. 1-10 

Col. II-I3 

Col. Ü.-17 XXX.X 

Col. lfi-21 

Col. 22-2U XXX 

Col. 2$-i>9 

15 

Minutes of latitude; if the decircal is not knom, 

leave column 15 blank. 

N for northern, S for southern latitude. 

Degrees of longitude. 

Minutes of longitude; if the decimal is not known, 

leave column 22 blank. 

E for eastern, W for western longitude. 

Date, month and year of observation; e.g., March 

22, 1965 is recorded 220365. 

Numoer of samples for the station. 

Number of species group cards for the station deck. 

Blank. 

Species group number. 

Species group name; start from column 1*3. 

1 if ratios from formulas (B) are requested; 

otherwise 0. 

Blank. 

1. 
. 

The same as in the group card. 

Sample number. 

Sampling depth in meters. 

Sampling hour, local time, 2l*-hour system is used; 

e.r., 2:U0 p.m, is recorded as 11*1*0. 

Number of species in the sample. 

Blank. Blank 



Col. 60-63 xa.XX 

Col. 66*68 XXX.xa 

Col. 69-70 

Col. 71 

Col, 72-76 XXX.XX 

Col. 77-78 

Col. 79 

Col. 80 X 

Chlorophyll a in mg/rr. 

Carbon aseinilation in where is 

the time unit useJ with the technique in question. 

Designation of the time unit t^ e.p,., HR • hour, 

HD ■ half a day, etc. 

Technique used. 

Carbon assimilation in mg/mVt^ where t2 is the 

time unit used with the technique in question. 

Designation of the tine unit t, . 
L 

Technique used. 

2. 

Ill Species Card 

Col. 1-17 

Col. 18-20 XXX 

Col. 21-^ xxxxx 

Col. 26-6Í, 

Col. 66-69 (xxxx) 

Col. 70-73 

Col. 76-77 xxxx 

Col. 76-79 

Col. 80 X 

The same as in the sample card. 

Number of dimension cards for the species in question. 

Species number. 

Species name; start from eolumr. iö. 

Total botterr area cf the counting chamber in 

arbitrary unit». (Decimal point anywhere) 

Chamber bottom area inspected, in the same units 

as total bottom aroa. 

Number of colls counted. 

Blank. 

3. 

IV Dimension card 

Col. 1-17 

Col. 18-20 XXX 

The same as in the species card. 

Number of cells measured (with identical dimension«] 



Col. 21-23' 

Col. 26-27 

Col. 28-60 

Col. 61-63 

Col. 61*-67 

Col. 66-70 

Col. 71-79 

Col. 80 

17 

The sane as in the «peciee card. 

Cell shape number. 

XXX,... (11 fields of 3 digits) DLaensions à,B,C,D,£,P, 

G,H,J,K,L in eyepiece eicroaeter units u. 

XX.X Plasma thickness in units u. 

XX.XX Chamber volume in milliliters, 

x.xx Conversion factor from u to u (length of u in microns). 

Blank. 

X ii. 

c. Job handling 

There are four kinds of input forms, shown in Appendix d, used 

for recording input data for keypunching. The data deck is put together 

by sorting. First sort by column 80 so that card types 1,2,3 and h 

(group, sample, species and dimension cards, respectively) are 

separated into groups, called now decks 1,2,3 and b. Put decks 1 and 

2 aside, put deck U behind deck 3; the combined deck is called deck 

3ü. Then proceed as follows. 

U VUS-1008: 

Sort deck 3b by columns 3,b,3>2, and 1 into ascending or< 

species number. Put deck 2 in front cf sorted deck 3b and sort the 

combined deck by columns 66,65,6b and 63 into order of increasing 

sampling depth. Put deck 1 in frent of the sorted deck and sort by 

columns 71,70,79,78, ..., 72 into station decks. 

UWMS-1009: 

Sort deck 3b by columns 25,2b, ..., 21 Into ascending order of 

species nufcVoer. Put deck 2 in front of sorted deck 3b and sort the 

combined deck by columns 17, 16, 15 and lb into order of increasing 



18 

napling depth, 

coluros 10,9, ..., 1 Into station decks. 

deck 1 in front of the sorted deck and sort by 

An example of a data deck used for testing program tIWMS-1006 

JÉ , 
appears on page el, and one for program UWMS-1009 on page eU. 

The following is an example of using ^rstom cards* 

$J0B (11 spaces) 3,2,2000 (7 spacer) 0100M1 (Name) 

$n> 

$FURMS 6 (7 spacer) PR0GHAM,]j*l326 

(Program deck) 

$DATA 

(Data deck) 

$B0F 

The first cara gives priority 3. maximum time of 2 minutes for 

compilation anu execution, maximum of 2000 lines of printed output, 

and a job number 0100611. The third card tells that the output (from 

output tape 6) is printed on paper type Nr. ihn, two-part paper (one 

carbon copy), 6 Lines per inch ana using the first character of each 

line for carriage control. 

Error Codes 

The program does not use error co^es but writer, error messages which 

are self-explanatory. They can be road from FORMAT statements N' j. 

109, 117, 123, I32, IU3, I63, 1/h, 20? and 206 in the program listing. 

Timing 

The sample datf given in Appendix e require about 35 seconds computer 

time on an IBK 7091 with no compilation, if a complete output with 

computed ratios is requested. 

1 



Amount of output as a function of input: 

L " Ji Cd^°d + Sd 4 n> 

P ■ Cd Rentier [(6Gd ♦ Sd ♦ 19)/n] ♦ ij 

where 

L * total number of printed lines in the output 

P ■ total number of pages in the output 
>*#■ ; f 

D • number of station decks in the data deck 

Gd * (actual) number of species groups in the d^1 station deck 

Sd • total number of species in the dth station deck 

Cd * 9 if ratios are computed for station d, h otherwise 

N ■ number of lines per page 

ontier(a) ■ largest integer not greater than a 



The test data cards and the test output are listed in Appendix e. The 

results agree with those obtained with th<i original program UWMS-O96O. Cell 

areas, voluaes and plasma volumes for shapes 1-10 (SPECIES 1 - SPECIES 18 

in the data) agree with hand computed values. The integrated values for 

chlorophyll, assimilation and several species have been checked, as well as 

totals and grand totals for some depths. The same appiies to the ratios. 
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6. Other Information 

If it is anticipated that in a substantial number of cases» some 

particular ratios are needed but not all of them, computer time and output 

could be minimized by handling only the ratios requested. Ttiis requires 

some changes in the program, but the input formats of both UWMS-lOOê and 

UVIMS-1009 have space reserved for four additional ratio codes, so that 

every one of the five ratios could be requested separately. 

i 
.
1

-
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Formulas for Computing the Area, the Volume and the Planr-a Vol itne 
' 

of a Phytoplank ton fe H 



APPENDIX a. 

Perguias for Cornpuvinp the Area, tr.e Vcl’irr.e ano the Plasma Vcl 

oi‘ & r^ortcplankton Cel 1 

The d'mer.sicnr ani shape nurr.bera are indicated in Fic. .. Shape 

njubers identify tr.e equaticnr. Hest.rictione cn diT?;ensirns are alrc indicated 

Uxsm ', that 0 s i < 99.9u fcr plasma thickness and 0 < d < 999a where d 

1 r n * • * •• ar Pivtn Peicw). If a restriction riven in pa rentares fcr a 

shape is violated, the plasma volume is made equal tc the cell volume. If 

• estricticn net m parentheses is violated, eiU er tr e nlasma vclunc 

alone cr the cexi area, cell volume ana plasma volume are riven the value 

t . ';;V; 

1Ô 
to indicate an orre r. 

o'.n’.rls Used 

a ceil area 

= celj volume 

* vacuo1° volume 

plasma volume 

P 3 plasr.a thickness 

A ... L * other ceil ci-mensions 

Fcr ail shaper 

V0 3 VC - °*9 Vv 

0 means that, the whole cell is filled with plasma and Vp * V 

"he special function £a (computcc by subrcutlno i.LLA; ) p.ives tee area 

¿a('A>y>-) of an ellipse'id with principal oxer of lenrth x, y, and s. 



2. fcilllrgcic 

Diner, si on s: A, B, C, P. 

Restriction: (m_r (A, B, C,) ^ 2\) 

Ac - Ea(A, b, C) 

TT 
V • T- ADC c o 

£ (A - 2I‘)(B - 2P)(C - 2P) 

3 • Pi^ht circula^ cyl in de r 

(a girciie view, b valve view) 

Dimeneionr: A, ö, P. 

Restriction: (rr.in (A,B) i iP) 

A-. * ^a( ir + 3) 

V P A¿tí 
4 

? (a - ¿vrn - ¿i) 

U• Shape r l.ni [y.r to Cramrr.a.cphora ;.rr. 

(a girdle view, b valve view) 

Dimensione: A, B, C, P. 

Rfcotricticnc: A > B, (min (B,C) > 2P) 



♦ hB(^ ♦ O 

vc " 3c(a - B ♦ Hb) 

L 4 

* Circttlitr cylindcr Vit.• rpr*1 : ?j)\\cr i :a * «'n<: 

(a girdle v.ev, b valve view) 

Vv * (3 - ?P)(C - 2P)[a - B ♦ ÎI (3 - 2P) 

Dimensicno: A, 3, P, 

'¿estrxctior.s: A > 3 ( * 2P) 

A- * nA3 W 

* 17 )‘ i JA - 3 - U ) 

Ca girdle vii*w, b val . view) 

Dimenc-ionf: A, 3, C, D, E, P 

iiertriotien::: (r.in (3,0) * IP) 

[u ♦ (ä ♦ D) j (3 - 2P)(C - 21)/(6C) Vv - ^ (B - 2P)(C - 2P) 

7. 3cc\m¿ular lox gnape 

Dimeneionrî A, B, C, JJ. 

Restrictions (nir (A,B,C) » 2P) 

Ac - 2(AB ♦ BC ♦ CA) 

- ABC w 

Vv “ (A - 21)(3 - 21)( C - 2P) 



Prism or wedge 

a m s 

Dimensione: A, B, P. 

Restriction: (nin (B, A//3) * 2?) 

\„ • ( Õ. ( Y A ♦ 3B)A 

v=-£ ^ a2b 

Vv • /3(| - P/3 )?(3 - 2F) 

ca~ cyi-rde:’ vntr, retae (J^mliar t#c Chactacerr g rpr« ) 

(ü girdle Vj.ev, b valve view) 

Dimensions: A, D, C, D, E, P. 

(D - diameter of cetoe, E * suit of tenrthc of all a setae) 

Restrictions: (min (A, B, C) * 2P) 

Ac * TT K4^)" ♦*♦¥] 

vc * j~ (ABC + D¿E) 

Vv a r (A - 2P)(d - 21)(( 2P> 

Shaße_s_iniilar to Sicdulphia lomicruris. Sllirtical cylinder with 

conical ends (valve«); the set^e are circula’ in crccn section, 

(a bTad girdle view, b narrow girule view, c valve view) 

Dimensions: A, 8, C, D, E, F, P. 

(¿ - average diameter of seUe, F - total length of all setae, E and 

F are not given in Fig. 1, shape No. 10) 

Restrictions: (min (A,B) * ¿P) 

A=-"{ C^—*c]^} 

vc “ ë [A3^3C * ¿ü^ * 3£2F ] 



a S 

y,. =• TTT 

V!. ohapo c:im.iljr ;-c ^.ddulphia ajri:a. Similar tr share iO ex cent the 

valves arc paraboloids instead cf ccnon ann the setae are cenes, instead 

of cylinders. 

Dimensions: A, .9. C, D, 2, F. P. 

(h = diameter o? bise cf setae, F * length cf one seta; E and F are 

not given in Fir. i, chape N’c. ii) 

'•estrictions: (min r.uf?) > <T ) 

A. n {zsr • c f * ÜLtÆl [ r ! . JÍJf. j'¿. ,] } 
l V . > i^- D-' L ^ A? * y J ; 

♦ !;) ♦ 3 J "[f« 

rl£ ^ " 2F^“ * 2I>)(- ♦ D - F) ♦ i (2 - 2P)3 F/eI 

12. Tninc,-,•? ghabgj sirdlar to ...emepren sen. 

(a r.ar *cw .--.1 selle v.ew, b nrcad .-xrcie view, 

Uinenricns: 4, 3, C, D, 2, P. 

Hertricticrs: D > C. D > 2. (min (A, 3, D) ^ CP) 

c valve view) 

»C • O ♦ E) [a:' . C~) ] 

• c * ^ ^p(a ♦ 2D) ♦ C(D ♦ 2a)J 

+ B(A ♦ D) ♦ C(A ♦ a) 

V ( A ( 5 - C ♦ c-rr f , . D - u . R - C ♦ 2P ^ 
' W ^ ^ C i ¿ ' 2 B 

where, if (A - 2F)(D - 2) < A(D - 2P). 

Q » (D ♦ 2 - UF)(A - 2P), 

A(D - 2P)2 
D - 2 

H - C y 



Shape similar to Asterionella sen. 

(a girdle view b valve view) 

Dimensions: A, B, C, D, 2, F, P. 

Restrictions: A > C, (min (C,S) ¿ 2P) 

AC {e [ ♦ (Z - D)? j + (B + D) [2(^ ♦ S?) j } + 2( D + riu - C) 

Vc a 5 CE (B + D) ♦ DF (A - C) 

Vv * ^ (B + D - 2P)(C - 2P)(E - 2P) + (A - C - P)(D - 2P)(F - ÍP) 

1):. Shape sir liar to E -c-v-.p ' 9 spe. 

(a board girdle view of one complete ceii and p,^ r cf twe adjacent 

cells in the chain, b narrow gird-r v.Lev;, : valve view) 

Dimensions: A, B, C, D, P. 

Restrictions: C > D. (J * 2P) 

A2 + B2 N» 
F[(2c-2, *-] 

/, » ? AB (2C - E) 

Vv * g (A - 2P)(B - 2P)(2C - E - UP) 

It. Fbcmlioform solid 

Dimensions: A, R, C, D, P. 

Restrictions: (min (A,3,C) i 2P) 

Ac • B 
Jw, 

[a2 ♦ (C - 0)2 ] ♦ (C ♦ D) [_A2 + B2 ] 

V. » l A3(2C ♦ D) 
0 

vv - V&fj® h*ln ( j hnln ) 
6a 

^ere hnin - min (hp h2), h^. « maa (h^, h2), and 



¡SíéJÍ 

2 V, W*- -1^ 

h2 • rh¡ íc - K1 * 
D:ncl te rhapo ccncic'.in.; of an eii¡p* ceno rcsllnp en a 

h.aif-spheriod wit.r, tr^oe conil processes. 

(a Droad frirdie v^cw, h narrow ei'*dj.e view. 

Dimensions: A, B, C, D, £, F, G, H, J, K. 

Restriction s: îic-ne 

ao 4. cal V i ew) 

Ac * ? Sa(A,F,2B) ♦ ^ (-1 [(A ♦ F )(A ♦ F ♦ C 

d(o? . ai.2)- . ;;( ♦ lif )* . .:(/ . w2)'- - s2 - o? - J2} 

^ ^AF(¿B ♦ C ) ♦ i- u^H * :h] 

0 

i-anoi la^elitte rvape ccnsirtin/ of fou- conical p xcesses en an ellipsoid. 
' ’t ? ' ’ .ÿ, 

(a bread ttinue view, h narrow r.^r-.o view, c apicai view) 

Dimensiono: A, B, C, I', £, F, G, H, J, K, 

’•cctrlcti^ns: W.nc 

KavA,d,£) + - [pi'J ♦ uC‘ )* * 1' S * uï‘ ♦ 

l(î/ > Ur )* - 

« ~ (2AJ.1 ♦ iy°C ♦ G?F ♦ 1?H ♦ L‘ K) 

* . ' 

Lrili shabo : rua:* to Pe.-.d.:' :r p-. u * ar r,ij-. 

(a broad girdle v.cw. 

Dimensions: A, P, C, 

Kr;:;t-icti*.ns: A ^ D, 

B na r ro w r i r d 1 o v Lew, 

Ac B r { [(^ ♦ E^)(Al ♦ i)2 ♦ fiC2)] + ^{z,2 4 (A. - D)2) 

(E2 ♦ (A2- D) ♦ rd2)] I ♦ D(.-;2 ♦ iiB°) 
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FIGURE I 
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FIGURE I (continued) 



FIGURE I (continued) 
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Appendix c 

Program Listinp 



PHßL it* SOUK Cf SI âîCNCNT - IMNtl 
OâTI 9ê/n/éé riNC ITKIlKIé K KM I 

KHKl - KH ¥ T QU âW T OK NUHKCKS. VOtUMES âNO SUKEâCE àKCâS »V IPi 

UMNS-IOO« 

UHIVCHSITT Of MâSHlHCVOH 
OêKâHTMCNT Of OCCAKOCKAKHV 
SIATTlI. hashihgîon «cto* 

UKIGlNATëO »V. 
KKOGKAMMEO »V. 

JEKRV lAKKAHCC 
fâAVO RO¥Ai A 

JUME lté» 
MARCH Itéé 

This PROGRAM is RASED ON A PREVIOUS PROGRAM NO. OWMS-OttO. 

PROGRAMMING L ANGUAGi - FORTRAN IV» I RM VERSION I» 
SURAOUfINIS NIEOEO - AAVOl,RIOi.RlOP.DER I, EllAR 

LOGICAL CHf,SMi»SH|.SMR»S«S 
INTEGER SPN(ÍSOI.RCA( JI.MCNIMI.LMCIMI 
REAL T IÎL I IA» »I »FMT1121 tFNCItl»FMA 1121 »FNRI101 »CNAIH4»ttl «PTI tl » 

1011 UI.RESI2SO.t.SI»HMlR|tCNAIt.»l»OFT(R),SNP|R|vSNAHI?»|»OI» 
?00IAI»GT0T(t.4l.T0TI«t.t»St(PNN<12 I*fMull SI»FMVI 1AI 

COMMON /0 IMS/ I SH«A»R»C »0»E »F »6»H»F J»FR»FL «P» ARCA» V01» PI VOL 

OATA T|IL/«A4H 
1 I NUNRtR / LITER I 
2 CELL AREA 
S 
AONS / LITER I 
SNA VOLUMES 
A R A ? 
? I 1 / MICRON I 
R / PLASMA 
V RATIO - 
I I Sv.MICRONS I 
1 / N U M R I 
2 - PLASM 

I CU.MICRONS I 

N U N R E R 

S t SO.MICRONS / LITER I 
CELL VOLU 

« CU.MICRONS / LITER I 
10 - AREA / CE 

RAT 
VOLUME I I / MICRON I 
AREA / NUNIER OP 

RATIO - CEIL 
OF CELLS I CU.MICRONS I 

0 P 

L L 
0 

HPLOOI 
MPI001 
HPLOOS 
HPLOOA 
HPL009 
NPLOOA 
MPLOOT 
HPLOOR 

PH PL 001 
PNPLOIO 
PHPL011 
PNPL011 
PHPL01» 
PHPL01A 
PHPL01» 
P HP LOW 
PMP1021 
PHPL0Í1 
PHPLOf» 
PHPL02A 
PHPL02» 
PHP102* 
PHPL02T 
PHP'.02R 

CELLS PHPLOIt 
PHPLOM 
PHPLOSI 

I CU.MICRPHPL0I2 
P L A SPHPLOI» 

PHPLOtA 
V 0 L U N EPHPLOS» 
- ARE APMPLOfé 

PHP*,®»? 
CEILS PHPLOSO 

VOLUME PNPLflt 
RATIO PHPL040 

VOLUME / NUNOCA OF CELL PHPLOAI 
/ PHI 1042 

DATA FMV/44HU1M0SANPIE NO.SII I S RAS I » I OH INTE GRAT ED/421 PHf L04» 
10l.4HVAlUfS/M2l/»fNC/SOH|2»HOC»R.OROPHVLl A IMG/NSI17I I SI »ASPHv»L044 
? I•f10.2 I/«FMA/4RH|?IHOASSINILA T ION» TECH. A2»tHIMG C/NS/A2»IMISI» PHPL04S 
) l4l»A4l»fl0.2l/»FMR/StH|/4ll» |l»tHRATIOS 0F/|l»èAè»4l PHP1044 
4 U.9HINT. VAL.//l/»FNM/RHf ll|P4»4HAA.A4».tP|H »»Htlt/.IF.CF/ PHPL047 
S6M|).7I»»4hEI0.7./»FMU/RH|1AHOR.4HATIO 0»4HP T0TA.4HLS 241» PHPL04R 
46H. IPA1» »4*lH » 9H| 11/» FMV/éHl tH0T0»4HTAL - »RHSAA» IP» SHA2» »MlH » PHPL044 
MHlil/.RL.UL/lH »2H4H/ 

C 
CHf (Kl • Rf .EO.R. ANO.OS.EO.E I . ANO.D4.EO.CR. AN0.09.EO. ST 

Í 

I fORMATUHlI 
10U SME • .FALSE. 

DO 101 1-1.6 
00 101 J-l.t« 

ICI CNANI I » JI • RL 

PHPLOSO 
PHPLOS I 
PHPL0S2 
PHPLOSS 
PHPL0S4 
PHPL0S9 
PHPL0S4 
PHPL0S7 
PHPLOSO 
PHPLOSt 

PHPL EFN SOURCE STATEMENT - IPNISI 
DATE 04/21/44 TIME |7P1|P|4 PAGE 2 

107 

I0R 

104 

112 
II» 

114 
115 

114 
117 

120 
121 

122 
12» 

1»1 
112 

READING THE FIRST GROUP CARO PHPL040 
READ IS»10SHPTm.|-|»t)»N»(CNANI|»NI»l«l»4lvROR»RMC»NS0»SI»CR» PHPL041 

1ST»RT PHPL042 
FORMAT 121» »A2»A».SA2.4I» I 2» SA4»A2»I1»4I»I2»I1»A2»AS«A9»III PHPL04) 
IFICR.NE.RL .ANO.ST.NE.OLI GOTO 120 PHPL044 
IFISMEI GOTO 107 PNPL049 
MRIfE 14»II PHPL044 
SME • .TRUE. PHPL047 
RACKSPACE S PHPL040 
READ IS.IORI OE PHPL04t 
FORMAT I|IA4»A2I PHPL070 
«RITE 14»1041 UE PHPL071 
FORMAT IS9H0 IDENT IF KATION IS INCOMPLETE IN F OL LOH ING FIRST GROUP CPMPL072 

IARO/IhO»! »A4. A2/2SH0SK IPPf 0 TO NE IT STATION.» PHPL07S 
PHPL074 

L • 4 
oo ns l•l•2^oo 
READ I S»1141 M 
FORMAT! 741» Ul 
IFIM.fQ.LI GOTO I1R 
IFISMEI GOTO 114 
«RITE 14*11 
S«E • .TRUE. 
«RITE I4.II7I 

PMPLOTS 
PHPL074 
PHPL077 
PHPL07R 
PHPLOTt 
phploro 
PHPL001 
PHPL002 
PHPLOR» 

140 

FORMATI42HOCARO TYPE NUMMRS ARE INCORRECT OR CAROS ARE OUT OF SS0PHPL0R4 
lUENCE./ltH JOR IS TERNINA7C0«I PHPL009 

RETURN PHP1004 
PHPL007 

L • 1 PHPIOOO 
IFIN.Nfi.il GOTO 11» PMPLlOt 
RACKSPACE S PHPLOtO 
GOTO 100 PNPLOtl 
00 121 I•t PHPL0t2 
IFIPTII I.LT.O.O.QR.PTI II.GT.ULI GOTO ISO PHPLOtl 
IF I RNC.GT.O.ANO.NSO.OT.O.ANO.N.GT.O. ANO.RT.lO.il GOTO 140 PHPL004 
IF I SMI I GOTO 122 PHPLOtS 
«RITE 14.11 PNPLOO* 
SME ■ .TRUE. PHPL047 
«RITE I 4»12»I CR»ST»EI PHPLOVO 
FORMATlttHONUNRER OF SPKIES GROUP NAMES» NUN«ER OF SAMPLE CAROS. PHPL004 

10« SPECIES GROUP NUNOfiR IS MISSING. 0« CAR0/S2M TYPE NUMRER IS NOTPHPL100 
2 l IN FIRST GROUP CARO OF CRUISE AS#tH STATION AS9A2»24H. SRIPPEO PNPLIOI 
1T0 NE IT STATION.) PHPL102 

GOTO 112 PNPLIOI 
IF!SHE I GOTO III PHPL104 
«RITE 14.11 PHPLIOS 
SHE • «TRUE» PHPL104 
«RI7EI4.lili CR.ST.I» PHPL107 
FORMAT 147H0P0SIT ION OR TINE DATA ARE INCOMPLETE IN FIRST GROUP CARPHPL10« 

10 OF CRUISE AS.4H STATION AS»A2» IN./29M SRIPPEO TO ME IT STATION.) PHPL 104 
GOTO 112 PHPLIIO 

PHPLIKI 
READING TNI OTHER GROUP CAROS PHPLIIt 
IFlRMC.ftO.ll GOTO ISO PMPLIII 
00 I4R i«2.RNC PHPL1I4 
READ I S» IOSMOE! 11» I-1 »41 «N.fCNAMI I »NI » I - I »4« «NI »N2.N)»0).04»OS»RTPHPLI IS 

IS 

SR 

»4 
40 

42 

ST 

SR 

4» 

Rl 

R2 



If 
'â 

141 

Ut 
14» 

14» 
144 
14» 
IM 

IM tOtftCI |VâîlHCNT - IPMI» 
Oâîl 14/11/44 

IMCNlUI*âll».ll.»T«4.AII0«Nl.l|.4MaAN0«Nt.ll.KIKUND.N».l4.M»» MMÜIU 
IfO 14» MHtIT 
III SM I «OVO 14t MPilll 
Mill I4tl) MHU« 
SM • .rtuc. mahn 
MIT« 14.1411 J.CI.ST.II MHIII 
«OANATIUmOMOM CAM MD. It.llN V CAUlSf A».«N STATION A».At.42NANPill2 

1 OMS MT HAT CM MTN TM HAST 4A0UP CAA0./4SH OA CAAO TfP« NUHA«AAMAil2S 
2 IS INCOAAICT. OH SAH IIS AAOM MH AfA IS HISSIM. SRIMCO 10 H|lTAHni24 
» STAVIOH.I 

•OTO III 
00 144 Ml.4 
IHQCUI.NC.Mmi COTO 141 
CONTINU« 
SNI • NSO.lO.t 
00 2M I *1 *NS0 

140 

141 

142 
14» 

’MAU»» 
AHAillè 
AHA112T 
AHAillA 
AMHI24 
ahaido 
ANAllSl 
ANAH)» 
AHAU11 
ArtAim 
ANAkllf 
AMAUU 
AHAkDT 
AHAillA 
AHAlUt 
AHAU44 
AHAIU1 
ANAL 142 
AHALI4I 

14» 

144 

I4T 

C 
ITO 
171 

ASâOINA 4 SAHAi« CAAO 
ACAO 19.1401 MAI 11 «C^AI I* 11«CHAI 1.21 «A.A.CHAI I «SI.C.O.NS.OA.SAi. 

I0A.04.09.AT 
AOAHAÎ12A4. Il Af.At. AI I. »91. II. A4. A». At. A9.A». 111 
IAICHAI21 .AM.OA.NC.Ai.AM.NS.NC.O. ANO. U.N«.Ai .OA.A.CO.Ail. AND. 

11 A. II. Ai .QA .A .N« .Ai I • AND. IC .NC . Ai. OA .0 .(O. Ai I .ANO. IC «CO. Ai. OA. 0 
I.NC.Ai 11 COTO 144 

17ISN«) COTO 14t 
NAH« 14.11 
SN« ■ .TAU«. 
MAIfCU.14») I.CA.ST.CI 
70ANATI lOlMÔIOCNt 17 KATION. CAAO WM NUHACA. ASSlNliATION T(CHNlQ7H7i|44 

IUI OA TIN! UNIT IS INCOAAKCT. OA 0(7TH OA NUMMMTH 07 S7«CI«S CA7H7il49 
2A0S IS HISSING IN SAN7i« CAAO N0.I2.IIN 07 CAUlS« A9.4H STATION 7H7ÍI44 
9A9.A2.24H. S« 177(0 TO MIT STATION. I 7H7ÍI4I 

GOTO 112 7H7U4A 
SNS • 1.(0.1 7H7U44 
I7ISNSI GOTO 149 7H7i|9C 
|7|A.(O.Ai.OH.ä.«O.Ul.AM.A.CO.Tll GOTO 1*4 7M7ÍI9I 
l7IUI.Nl.Ai) GOTO 141 7H7U92 
Ul • A 7H7ÍI9S 
TI • A 7H7U94 
17ISNS) GOTO 147 7M7il99 
|7IC.(O.Ai.OA.C.(O.U2.ANO.O.CO.T21 GOTO 170 7H7U94 
17 I U2.NI • Ai I GOTO 141 
U2 • C 
T2 • 0 

00 |7| A*|.4 
00 171 4*1.290 
ACSIJtl.AI • 0.0 
07TIII • 0. WO« All 07) 
SN7III • S7i 
171 SMS) NS7*NS 
00 220 J*I.NS 

AIAOING A S7CCIIS CAAO 
■IAO 19.172) 

109.NT 

7H7Í197 
7H7U9A 
7H7ÍI99 
7H7ÍI40 
7H71141 
7H7U42 
7H7U4» 
7H7ÍI44 
7H7U49 
7H7II44 
7H7Í147 
7H7U4A 
•WH ICC 

IS7. IU(li).i*|.7).AATOT.AAINS.COUNT.KOC.OI .02.09.04. 7H7U70 
7H71171 

TIHC I77II7I4 

114 

m 

14A 

IA» 

7H7i - UN SOUACI STATfMNT - I7NIS) - 
OAT« 04/21/44 T|H« )T7|l*i4 

172 

179 
174 

201 
202 

209 

f OANâT 11 9.4A4. A4.974.0.2V. I 9.A4.A9.A2.A9-A9.III 7H7i|72 
I7ICH7I 9).ANO.01.10.07.AN0.02.IQ.S7i. ANO. IS7.GT. 1000. AM. AATOT.GT.7H7U79 

10.U.AND.AMINS.GT.O.U.ANO.COUNT.GT.O.O.AHO.4K.GT.0) GOTO IAO 7H7Í174 
17ISN«) GOTO 179 7H7U79 
NAIT« 14.11 7H7ÍIT4 
SN« * .TAU«. 7H7ÍI77 
NAIT« 14.174) 4.07TIII.CA.ST.CI 7H7Í17A 
70ANATI 17H0S7CC IIS CAAO NU. II.AH. 0(7TH 79.1. UH 07 CAUl S7 A9.9H 7H7i|7f 

1 ST AT ION A9.A2.94M HAS INCOAAICT IOINTI» KATION. 0«7TH/IOOh OA CAA07H7UA0 
2 W7«. SAN7i( OA S7(CKS NUNAfA, OA SOH« | N7üT QUANTITY IS NlSSING7H7i|AI 

IAO 

ICI 
1 AI 

104 
104 

9. SA 177(0 TO NCKT STATION.) 
GOTO 112 

III.NOT.SHS) GOTO IAl 
iS • J 
GOTO 1A9 
00 IA2 ÍS-1.NS7 
|7IU7.iO.S7NliSI) GOTO 10 
NS7 • NS7 • I 
iS • NS7 
S7NIIS» ■ IS7 
00 1A4 A*1.7 
SNAMIA.iSI • OCIA) 
TMS • 0.0 
01 • v.o 
02 - 0.0 
09 • 0.0 

7H7UA2 
7M7ilA9 
7H7ilA4 
7H7UA9 
7H7UA4 
7H7UA7 
7H7UAA 
7H7Í1A9 
7H7U90 
7H7il«| 
7H7Í142 
7H7Í149 
7H7Í144 
7H71149 
7H7i194 
7H71I47 
7H7U4A 
7H7U99 
7H71200 
7H71201 

i • I 
GOTO 119 

l7IA.GT.il 
VOiU • 04 
CONV • 09 
AlSlil. 
GOTO 210 
IHOA.fO.VOiU.ANO.OS.IQ.CONVl GOTO 210 
IIISAfl GOTO 209 
HAI Ti 14.1I 
SNI • .Tmu(. 

202 

AIAOINC OIMNSION CAAOS 
00 211 A*I,ADC 
■ IAO I9.20CI ISA.CMS. I SH.A.A.C.0.E.7.G.H.74.7 A,7i .7.04.09.01.02. 7H7I202 

109*04.09.AT 7H7I209 
70AMATI 19.7 9.0. 12. 1 H 9.0.7 9. 1.74.2.7 9.2.91.A4. A9.A2.A9 .A9.111 7H7I204 
17 ICHII 41 .ANO.01.1 0.07.AND.02.(0. S7i .ANO. I S7.IQ. S7NI i S) • ANO.CHI S 7H7Í209 

I.GT.O.O.ANO.ISM.GT.O.ANO.ISH.K.IA.ANO.OA.GT.O.O.ANO.OO.GT.O.OI G07H7Í204 
2T0 209 7H7Í20T 

IIISHII GOTO 201 7H7Í20A 
HA IT« 14.11 7H7Í209 
SH« • .TAU«. 7H7Í2I0 
HAITI 14.2021 A,S7NliSI.07TI|I.CA.ST.«l 7H7i211 
70ANATI I9H00I H( NS ION CAAO NO. I9.14H 07 S7ICKS NO. I9.10H AT 0(7T7H7i212 

•h 79.1.UH 07 CMUlS« A9.9H STATION A9.A2.I4H MAS INCOAAICT / I09H I07H7Í219 
2INT17 KATION. 0»7TH, OA CAAO TT7|, SAHTil » S7ICIIS OA SHA7| NUNAIA7H7I214 
9. OA SOHf IN7UT QUANT ITT IS HISSING./29H SAI77I0 TO NUT STATION. l^HAillS 

7H7Í2I4 
7H7i2l? 
7H7Í21A 

GOTO 204 7H71219 
7H71220 
7H71I21 

1) • 1COC.O • COUNT / 04 7 AATOT / AAINS 7H7I222 

299 

240 

7M7Í221 
7H7Í224 
7H71229 
7H7Í224 
7H7Í22? 

I 
* 

7 AG« » 

I 
i 

0 

7 AGI 4 

I 

I 

i 
I 



% - • 

• if H SÚUACf STäTMCNV - INH II • 
otff fé/ll/é* 

M« 
Iftft 

211 

220 
210 

M2 
M) 

«•IV« 14,2041 tONIilltOOVI11,(0,17,01 ONOL224 
•OOIIâTIfllMMI IMAM ONC VALU« li filVC* VO CMAJIOfR VOLUM« 00 VO C0*MAt224 

iü i!*!C!L ^1°? J11 OO/Uh imiCI N0.I4.4M AT OCOT4NOL2M 
2H «4.1,4«, COUIS« A4,4« STAVtON Al,A2,2è«. MlfMO TO NCIT STATIOMON^.211 

•«•1242 
•«•lili 
•M0L2»« 

CONFUTING AMA, VOLUM« AMO «LAIMA VOLUME 0« NCAUMCO ClLLS OHOLTM 

•H0L2IT 

TIM« IT41I4I4 

29« 

l.l 
L • 1 
GOTO 1IS 

210 CALL âiVOL 

400 

401 

402 
40 J 
410 

CON «U T INC «MAS, VOLUM« S ANO PLASMA VOLUM« S M« LIT«« 
01 • 01 « CME S • ARCA 
02 • 02 ♦ CM«S • VOL 
0) • US ♦ CNES • PL VOL 
INES • INES ♦ CM«S 
« ■ CON y • CONV / TME S P RIKLS, 1,11 
AESILS,1,21 • N • Ql 
M SUS, I, SI • CONV 4 R 4 02 
RESILS.I.4I • CONV • R 4 OS 
CONTINUE 

REARRANGING T«f SPECKS OV SPICKS NUMRfRS 
IMNSP.EO.il GOTO 4(0 
OU SUS I•2»NSP 
M • I - 1 
00 SOO J-I.NSP 
IMSPNMI.LT.SPNIMII M-J 
KIN.LT.II GOTO SOS 
L • SPNINI 
SPMNI • SPNII-II 
SPNII-ll • L 
00 SOI J* 1,7 
T • SNAMIJ,M| 
SNANIJ.NI • SNAMIJ,1-1 I 
SMAPI J,1-11 • T 
00 S02 K«l,4 
00 S02 J-I.NSO 
T • RE SI P,J,RI 
RfSIN.J.Al • R«SII-I,J,R| 
R«SI 1-1,J,R I • T 
CONTINUE 

COMPUTING INTEGRATED VALUES «OR T«« MATER COLUMN 
NOl • NSO « NINOI l.NSD-ll 
IHSNll GOTO 410 
00 401 l«2,NS0 
001 II • OPT III - OP TI I-11 
00 40S 101,4 
00 40S I'l.NSP 
resii,noi,ki - o.o 
00 402 J»2,NS0 
RESlI,N0I*R| • RESII,N01,R| » OOIJI 
RiSII.NOI.Rl • 900.0 4 RESII.NOI.RI 
00 420 J«I,S 
00 411 l’l.NSO 
|MCNA||,J|.NE.RLI GOTO 412 

PMPL2S« 
PHPL2W 
PMPL240 
PNPL241 
PMPL242 
PMPL249 
PMPL244 
PHPL249 
PMPL244 
PMPL24T 
PNPL244 
PMPL244 
PNPL290 
PMPL29! 
PMPL292 
PNPL29S 
PMP1294 
PNPL299 
PHPL294 
PMPL297 
PHPL29« 
PMPL294 
PMPL240 
PHPL24I 
PMPL242 
PHPL24S 
PHPL244 
PMPL249 
PHPL244 
PMPL24Î 
PMPL244 
PMPL244 
PMPL2T0 
PNPL2TI 
PHPL272 
PNPL27S 
PMPL274 
PMPLIFf 
PMPL2T4 
PNPL2T7 
PHPL2?« 

IA«SII,J-I,RI ♦ RCSII,J,R|I PNPL274 
PMPL240 
PMPL2«! 
PNPL242 
PMPL20S 

240 

412 

41S 

414 

419 

414 
420 

901 
902 

910 
911 

PMPl - EPN SOURCE SVATCMCNV - IPNISI - 

RCAIJI • -I 
GOTO 420 
RCAIJI • 0 
IM SMI I GOTO 419 
00 41S 1*1,NSO 
IMCMAI lkJI.EU.4LI GOTO 419 
RCAIJI > 1 
CMAIN01*Jl - 0.0 
01 • OCtllCMAl I,JlI 
00 414 !•2,NS0 
02 • DE4IICMAI I,J| I 
CHA I NO I, J I • CHAINOl, J I 4 ooil I 4 101 »Nil 
01 • 02 
CHAINOl,Jl • 0.(09 4 CMAINOt,Jl 
M ■ MINOlJ4|,SI 
00 414 l"l,NSO 
chaii,ji • alopichaii,ji.mi 
CONTINUE 

PARTITIONING THE SPCCICS LIST if SPECKS GROUPS 
J • I 
00 901 NNC'I.NSP 
NCNINNCI • SPNIJI / 1000 
IP!J.EQ.NSPI GOTO 902 
Jl • J 4 I 
00 900 J-JI.NSP 
I.'ISPNIJI/ICOO. NE .NCNINNCI I GOTO 901 
GOTO 902 
LMCINNCI • J - 1 
LNCINNC) • NSP 

COMPILING TOTALS POR (ACM SPECKS GROUP. COMPUTING GRANO TOTALS. 
OT 911 R«l,4 
(J Sll J*l,NO! 
gtotij.ri • O.o 
N • 0 
00 911 KI.IINC 
N • N 4 1 
N • lMC I 11 
TOT!I•J,RI • 0.0 
00 910 L«M,N 
TOTII.J.RI • TOTII ,J,R I 4 R(SIL,J,RI 
GTOTIJ.RI • GTOTIJ.RI « TOTII,J,RI 

MR I TING THE RESULTS 
T • 9I0EIMAI0INS0, 21,4,*11 
PMTI4I ■ T 
PMTI9I • T 
PMCI4I 4 T 
PMAItl • T 
PTIII • 4L0PIPTI11,41 
PTI4I • ILOPIPTI 41,41 
SMR • .TRUE. 
LR • 4 
JH • 0 
00 «90 R*1,LR 

OAT« 04/29/44 

PHPL244 
PHPL249 
PHPL244 
PHPL247 
PMPl 24 A 
PMPl244 
PHPL240 
PHPL24I 
PHPL242 
PMPL249 
PMPL244 
PMPL249 
PMPL244 
PMPL 24? 
PMPL244 
PMPL244 
PMPL904 
PMPL901 
PMPL902 
PMPL 909 
PMPL904 
PMPL909 
PMPL904 
PMPLAO? 
PMPL904 
PMPL904 
PMPL914 
PMPL9II 
PMPL9I2 
PMPL9I9 
PMPL 914 
PMPL9I9 
PMPLSIA 
PMPL91T 
PMPL9I4 
PMPl914 
PMPL920 
PMPLS21 
PMPL 922 
PMPL929 
PMPL924 
PMPL929 
PMPL924 
PMPL92? 
PMPL924 
PMPLS14 
PMPL990 
PMPL991 
PMPL992 
PMPL999 
PMPL994 
PMPL999 
PMPlS 94 
PMPL99? 
PMPL994 
PMPL994 

TIN« 17411*14 PAGE 4 
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• t - ™*r— 

»• 
I» 

•• 

•» 

•• 

- HM UK*Cl SVäTCntMT - IPMSI - 
Oâîl 04/2%/** 

♦ I 

Ml 

M2 

I“.I »•,0,19, 

• It 

• II 
•12 
•11 

•14 

•19 
• 14 
•IT 
•!• 

•21 

•22 
•21 
•24 

4H4LH0 
•H#L141 

_ OHOL1*2 
••tnâîl |N1,14«, 1444//«MOCRUI If A9,«l,4HSràT|Q« 41,42,41,9hl AT I T(iOI*M4ll4l 

\ 41, IH-A2,1N«42,1II«IHOATC ft?t 1H/42*h*l H4 
2,1H/A2) ■mai %4§ 
Miff I4.MTI I SMI 11,1-1,11101 l ’ 
I4IUIII HAITI 14,4021 
T04M4TI II I 
•«ITC 14,Ml» IMTI 11,1-1,0101 
I04N4TI I9M00C4TH IHCTiASI 29l.MI0.ll 
MITI 14.4041 IHAI 11,1-1,0901 
I0AH4ÎI9M0TI0I 191,4141,4411 
IM4CAI ll.lf.OI GOTO 409 
0 - USD ♦ RCA!II 
MITf 14,10(1 ICHAI I, 11,1-1,01 
IMRC4I2I.LI.09 GOTO 410 
0 - 090 ♦ RC4I2I 
Mill 14,1041 ri,Ul,ICHál|,2l,1-1,01 
IMRCAI ll.lf .01 GOTO 410 
0 • 090 » RC4I1I 
Miff 14,1041 T2,U2,ICHAI 1,11,1-1,01 
0-0 
0( «10 1-1,00( 
J • OCOHI 
!► I SUR .00.9MI .OR.fc.OC.11 GOTO 411 
MITI 14,1001 I CO AM I l,J|, 1-1,41 
GOTO 411 
MITf 14,4121 IC0A0t|,J|,|.|,4l 
fOOOAT1100/11,444//1 
0 • 0 - I 
0 • IOC(L I 
00 414 1-0,0 
IM9MII GOTO 41? 
00 414 10-1,090 
IMOf91 l,IO,Rll 419,414,019 
IOMI10*21 • If 
GOTO 414 
fOMI10*21 • ff 
COOTlOUt 
1001001*21 • (F 

MOIft 14,0001 IIOAM||0,ll,IO-|,7l,IOt9ll,10,01,10-1,0011 
IM9MR» GOTO 429 
IM90II GOTO 424 
00 421 1-1,090 
IMTOTU.I.RII 422,421,022 
ROUI|»9| • If 
GOTO 421 
fOUl1*91 • tf 
COOTlOUt 
fNUtM0|»9| • ff 
MRITI I4,fOU I 41,110111,1,01,1-1,0011 
GOTO 410 
If 19011 GOTO 424 
•0 424 1-1,040 
IM TOTIL, 1,011 121,424,427 

fHfL144 
fMfL14 7 
fHfL144 
fHfll44 
f of 1190 
fMft191 
fHfLllI 
fNfllll 
fHflll* 
fHfL199 
fHfL194 
fHfi!97 
fHfL!94 
fHfL199 
fHfV140 
fMfc!4l 
fMfLl42 
fNfLMl 
fffLl44 
f *4*1149 
fMfL144 
fMfl 147 
fMf'. 144 
fMfl149 
fMfI170 
fHfllTl 
fMfl172 
fMfL171 
fMfl174 
fMf1179 
fMfl174 
fMfll77 
fMfl174 
fMfl179 
fMfl140 
fMfl141 
fMfll«2 
fMfl141 
fMfl104 
fMfl149 
fMfl144 
fMf1147 
fMfl144 
fMfl149 
fMfl190 
fMfl191 
fMfl192 
fMf1191 
fMfl194 
fMf1199 

TIOC 17911*14 

479 
440 

*41 

444 

494 

902 

910 

921 

929 

994 

909 

f AGI 

O 

N 
I* 

fMfl - ffo SOUOCf STATfOtNT If 0( SI 

•27 
•24 
•29 

•11 

•12 
•11 
•90 

902 

901 

907 

1-1,41,170111,1,01,1-1.001 

f09( I,41 ■ If 
GOTO 42« 
fovn*4i ■ f* 
COOT lout 
fOVIOOI*4| • ff 
OilTf (4,fHV| IC04M(|,2I, 
COOTIOUf 
IflSMOl GOTO 412 
MITf (4,4111 (6T0T( 1,01,1-1,0011 
700047( 1M0/22N 44TI0 Of GRAMO TOTAIS 190,If9110.21 
GOTO 490 
MRITf (4,4111 (GTOT(1,01,1-1,0011 
fOROAT(IM0/I2M GR400 T0T41 290,lf9Cl«.2l 
COOT I0(>t 
If(O.fO.O.OR.lO.fG.91 GOTO 100 
fOR(21 • T 
fORI71 T 
10-9 
SMO - .fAlSI, 

COOfUTlOG TMf RATIOS If RtOUISTfO 
00 910 2-1,001 
00 902 l-l,OSf 
• 1 • RfSI 1,2,11 
If(011 9(0,900,901 
RfSI 1,2,91 • 0.0 
GOTO 902 
•2 • RfSI 1,2,21 
RtSI1,2,11 • G2 / Of SI 1,2,11 
Of SI 1,2,21 • G2 / RtSI1,2,41 
RtSI1,2,91 • RfSI 1,/,41 / 01 
Rf SI 1,2.41 • RfSll,2,ll / 01 
RfltI,2,11 -02/01 
COOTIMOf 
DC 909 l-l.MNC 
•1 • TOT||,J,|| 
IflOH 901.901,904 
70711,2,91 • 0.0 
GOTO 909 
02 > 707(1,2,21 
70711,2,11 • 02 / 70711,2,11 

02 / 70711,2,41 
70711,2,41 / 01 
70711,2,11 / 01 
02 / 01 

70711,2,2: 
70711,2,91 
70711,2,41 
70711,2,11 
C0M7IMUI 
01 • 070712,11 
IflOH 904,904,907 
070712,91 • 0,0 
0070 910 
02 • 070712,21 
070712,11 • 02 / 070712,11 
6707(2,21 • 02 / 0707(2,41 
070712,11 - 670712,41 / 01 
070712,41 • 070712,11 / 01 
070712,11 -02/01 

0471 04/21/44 

fMfl194 
fMfl197 
fMfl194 
fMfI199 
fMfl 400 
fMfl401 
fMfl402 
fMf 1409 
fMf 140* 
fMfl*29 
fMfl404 
fMf1*07 
fMf1404 
fMfl409 
fMf1410 
fMf1411 
fMf1412 
fMf1411 
fMf1414 
fMfl419 
fMf141A 
fMf141T 
fMfl414 
fMf1419 
fMf1420 
fMfl42l 
fMfl4l2 
fMfl421 
fMfl424 
’Mfl429 
fMf1424 
fMf1427 
fMfl424 
fMfl429 
fMf1410 
fMf1411 
fMf1412 
fMf1411 
fMfl 414 
fMfl4!9 
fMf1414 
fMfi417 
fMfl*14 
fMfl414 
fMf1440 
fMf144I 
fMfl442 
fMfl441 
fMfl444 
fMfl449 
fMf1444 
fMf1447 
fMfl444 
fMfl449 
fMfl490 
fMf149I 

TIMf 17*11414 

407 

*20 

*24 

f AGf 4 



p¿. . 

• C^H lOUiCC ftTftVMCNT - IPIHt» 
•áre té/ti/éé fine !?*|l«lé »AM t 

«kO COMItHUf 
GOTO MO 
CMO 

»MOiAtt 
»MOLAS1 
»MOLASA 

O-fl OA/tf/éé TINC l?*lI»1A »AM 10 



Ml VO evo S(NMC( iVâVKniir - ivmi» 
Oâfl Oé/tl/èé UNI lîviivi* 

c 
10 

&l 

c 

U 

M 

»I 

C 
40 

41 

Ï^.;«ÎS,Ü!ÎÜAÎ."Î ^«Âl. VOiUOit «NO n«tNA 
OP PNVTOHANRTON CfiOl 

vau« SA« VOMI 
AAV0002 

OAUlNâTIO «V.. 
MIOMANNfO AV« • 

JM* V LâOtâNCI 
PAAVO ROVâiA 

JANUA*V 1441 
* AACH 1444 

MOMMNINt iMMMM - Maná« I*. IM «tMION 1» 
lUMOUllMl MIMO • (UM 

Mlá • IM* 0* OM Mil 
»01 • »01 UM O» OM MU 
»1*01 • HIM* «OlUM 00 OM MU 

lio MICiNT 00 COMUTIO VICUOtC <01 UM lOOfOl 
SUMOUT IM MVOL 
COHIWN /OI«i/ltH.*tO,C,O.I.»,0,H,»J,M,»l,*,IIII.VOl.»lVOl 
Olfl OltOllfOII.OIOtOl 10/1.1111101,0^7M)lft|*«0«$2IOMTO. 

to. ra*««ao.o. ni »«»>»/ 
0 • i. • o 
«O »0 lIO.N.M.M.M.M.rO.M.M.IM.IIt.lIO.IM.IM.IM. 

I 1401• ISh 
SHAPE I 
AMA • P| • A • A 
VOl • AMA • A / 4. 
IP IPI 141* 141* U 
IP «P .44. Al 40TO 141 
Pi Mt «va - 0*4 * Pié 4 |A - Pl 44 1 
«(TURN 
SHAPf 2 
ARIA • ((.LARIA*4*CI 
va • PI4 4 A 4 « • C 
IP IPI 141* 141* 21 
IP IA «IC* P .0*. 4 •!(• P oOR. C •tf* PI 40T0 141 
Piva • va - 0*4 4 P|4 4 IA - P| 4 14 • Pl é I c • Pl 
■ITUftN 
IHAOI 1 
Mf* • 01 • * • 10.1 • * » »I 
V01« 01« •»•*•! 
10 101 111, II«. II 
101* .li. 0 .0*. • .11. 01 Ufo 1*1 
01*01 • *01 - 0.« • 01« • I» • 01 • I* . OI •• 2 
MTUM 
SMAPf é 
IP IA •(.(* «I GOTO 140 
0 • A • 4 « Pié 4 • 

ARIA • 2* 4 IA • 41 4 |4 » Cl ♦ Pl 4 • 4 14,1 4 4 « Cl 
va ■ 4 4 c 4 0 
IP IPI 141* 141* él 
IP 14 «IC• P .OR. C .LI* 
piva • va • 0.4 4 i4 - 
«(TURN 
SHAPi 1 
IP IA oM. 41 GOTO 140 
ARIA • Pl 4 A 4 4 
va • Pl 12 4 4 4 4 4 11, 

Pl GOTO 141 
Pl 4 K - Pl 4 10 - Pié 4 P| 

ARVQ001 
ARVOMé 
ARV0007 
ARVOMA 
ARV0004 
ARVOtIO 
ARVOOII 
ARV0012 
ARVOOII 
ARVOOté 
ARV0020 
ARV002I 
ARV0022 
ARV0021 
ARV002A 

140 o 1 TO« ARV0021 
ARV0024 
ARV002T 
ARV002A 
ARV0024 
ARVOOIO 
ARVOOII 
ARV0012 
ARVOOII 
ARVOOSé 
ARVOOII 
AAVOOlé 
ARVOOIT 
ARVOOIO 
ARV0014 
ARVOOéO 
ARVOOél 
A«VOOé2 
ARVOOél 
ARVOOéé 
ARVOOél 
ARVOOéé 
ARVOOéT 
ARVOOél 
ARVOOéé 
ARVOOIO 
ARVOOII 
ARV0012 
ARVOOII 
ARVOOlé 
ARVOOII 
ARVOOlé 
ARVOOIT 
ARVOOII 
ARVOOlé 
ARVOOéO 

o 

ARVO - (PN SOURCC STAT(«NT - IPNISI - 
OATf Oé/21/éé 

II 

él 

IP IPI 111* 111* Il 
IP 10 .1(. PI GOTO 111 
Piva «va - 0*4 4 PI 12 é II - PI •• 2 • II, 4 A • ! • 2* • PI 
«(TURN 
SHAPI é 
SORTI 12.1 > 1.«Ié41é2 
0«04|*C4C 
ARIA • PIA 4 SORTIU I 4 ISORTIO » 0. 4 0 4 01 ♦ SQRTIO ♦ I. 4 f 

I • (I ♦ 1.4144142 4 AI 
va • PI 12 4|4C4|1.4â»f»0l 
IP IPI 111* 111* 41 
IPIO .il. P .OR. C .il. PI GOTO 111 
R • 10 • PI 4 1C - PI 

110 

III 

ARVOOél 
ARV0042 
ARVOOél 
ARVOOéé 
ARVOOél 
ARVOOéé 
ARVOOéT 
ARVOOél 
ARVOOéé 
ARVOOTO 
ARVQ0T1 
ARV0072 
ARV00T1 

Piva «va - 0.4 • PII2 4 4 4 Il.é A » Il « 01 4 SORTIR / 0 / CIIARVOOTé 

•il. PI GOTO 111 
PI 4 |C - PI 

RITURN 
C SHAPI T 

70 ARIA • 2. • IA 4 !» C 4 |A ♦ III 
VOi • A 4 I 4 C 
IP IPI 141* 111* T| 

Tl IP IA .il. P .0*. 0 .il. P «OR. C 
Piva • va - 0.4 4 u - pi 4 h 
«(TURN 

C SHAPI I 
00 ARIA «A4 |0.léé02!é0é 4 A » 1. 4 || 

VOi • 0.411012702 4 « 4 A 4 4 
IP IPI III* 111* Il 

01 0 ' SORTI 1.7120100001 
0 • 0.1 « <A / 0 - P 4 Ql 
IP 10 .il. 0. .OR. 0 .LI. PI GOTO III 
Pi va •va-2.T40404||.p| 
RITURN 

C SHAPI 4 _ 
40 ARIA • Pl 4 K 4 SORTIO.S 4|â4A»04!|| • 0 4 | » 4,44 a 4 0IARV0041 

va •PI4 4IA404C 4 0404(1 ARV0044 
IP IPI 141* loi* 41 ARV004I 

41 IP IA .il. P .OR. 0 .il. P .0«. C .il. PI GOTO III ARV0044 
Piva - va - 0.4 4 Plé 4 IA - Pl 4 II - Pl 4 <C - PI ARV004T 

C SHAPI 10 ARV0044 
100 0 • 0.0 4 IA 4 A » I 4 01 ARV0100 

ARIA • PI • I SORTI 01 4 10.4 4 SORTI! 4é. 404 0l4Cl4|4P| ARVOIOI 
va • Pl 12 4 IA 4 0 4 11,4 C ♦ 2.4 01 4 1,4 ( • ( 4 P| ARV0I02 
IP «PI 141* 100* 101 ARVOIOI 

101 IP IA .kl. P .0«. 0 «kl. Pl GOTO 101 AOVOIOé 

ARVOOTI 
ARVOOTé 
ARVOOTT 
ARVOOTI 
ARV00T4 
ARVOOIO 
ARVOOII 
ARV00I2 
ARVOOII 
ARVOOlé 
ARVOOII 
ARVOOlé 
ARVOOIT 
ARVOOII 
ARV0004 
ARVOOéO 
ARVOOél 
ARV0042 

« • IA • PI 4 14 • Pl 
Pt va • va - 0.4 4 pik 4 4 4 is 
IP IPiVai 140» m* 200 
SHAPI U 
0 • 0.120 4 IA 4 a 4 I 4 4» 
T • 0 4 0 / 0 
U • I. 4 é. 4 f 

ARVOIOI 
• C 4 2. 4 0 4 SORTIR / A / Il IARVOIOé 

ARVOIOT 
AtVJOlOO 
A« VOi 04 
ARVOIIO 
ARVOtll 

ARIA • Pl 4 12. 4 II 4 P » C • SORTIQII 4 4 / ||, 4 Tl 4 |g 4 ARVOII2 
I SORTIUI - l.lI ARV011I 
va • PI • 10.10 4 A 4 4 4 IC 4 0l4|4|4P / 0,| AR VOl lé 
IP «PI 140* 1!«* Ill ARVOIIO 
IP IA .kl. P .00. 0 .il. P .00. 0 .kl. PI GOTO 100 ARVOIIO 

TIRI IT4|i4|é 

lé 10 lé 

él 

10 

II 

él 02 

é? 

70 Tl 



à« vo - ff H SOUACK SfâTUKNÎ - IfNItl 
DâTf 0*/n/êê Tl*f I7»ll«lé fàêt I» 

H¥OL • VOl - O.t • »I • 10.29 • lâ - n • IB - n • IC ♦ 0 - 
1 • 01 • âNâlHO.O. 1-01 0¥ » / I • 0 / 1.1 
MTUON 

C SMâOi 12 
120 10 IB .l(. C .0«. 0 .11. Cl SOTO 190 

âOCâ • <0 • Cl • SOBTIâ • â ♦ 10.9 • 10 - Cil •• 21 » • • 
I <â • 01 ♦ C » U ♦ Cl 

VOL • â • IC • 10 » 2. • Cl » • • Il ♦ 2. « 011 / *• 
10 101 199. 1 B9( 121 

121 10 |â .LC. 0 .OB. • .LC. 0 .0«. 0 .LC. 0| GOTO 109 
0 - • - C 
S • 0 - c 
I » IB • 9 • S0BTI1. ♦ 0.29 * II) / â| •• 211 • à / Q 
T ■ I - 0.9 * 0 
10 ITI IOC« 119« 122 

122 10 ISI 129. 129. 12) 
12) 10 If • 0 .Gf. Al GOTO 129 

OL VOL • 0.9 • 0 • I ! â 9 I • (0 • 01 

GOTO 12? 
129 OLVOl • IH / A - 0.91 9 Q • | â - 0| 9 10 - 01 

GOTO 12? 
129 I • 19 ♦ 01 9« 2 

¥• I« - 01 99 J 
OLVOL ■ 0.9 9â/Q9|C9|«S/9.9y/Q| 
■ • A - 0 
U ■ 0 - o 
10 IA 9 U / S .Cl. AI GOTO 124 
OLVOL • OLVOL » 0.9 9 A 9 C • U 9 U / t 
GOTO 12? 

124 OLVOL ■ OLVOL » 0.9 9 C • B 9 lu » f - 01 
12? OLVOL • VÜL - 0.9 9 OLVOL 

BITUBN 
C SHAOI 1) 

1)0 If IA .LT. Cl GOTO 140 
AB IA • 0.9 9 01 9 il « SUBTIC • C ♦ 10.9 «IB - 011 99 21 » 

1 IB « 01 • SQBTI0.9 • IC • C » f 9 fim • 2. • 10 » O ! 9 | B - 
VOL • 01B OCOf'IBtDI »090« |â - Cl 
S • A - C - 0 
If I0| 199. 1 09, 1 )1 

1)1 U ■ 0 - 0 
If If .LT. 0 .OB. S .LT. 0. .OB. U «LT. 0.1 U • 0. 
If IC .LC. 0 .OB. I .LC. 01 GOTO 109 
OLVOL «VOL - 0.4 9 IOIB 9 IB ♦ ül • IC - 0| 9 11 - 01 9 If • 

1 S • U) 
BCTUBN 

C SHAOI |4 
140 If IC .LT. 01 GOTO 190 

0 • C - 0.9 • 0 
AMIA • 01 9 IQ • SUAT 10.9 • IA 9 A » 0 9 SIt ♦ 0.9 9 A 9 BI 
VOL -014999890 
If 101 199» 119, |4l 

141 If IA .LC. 0 .OB. B .LC. 01 GOTO IB4 
OLVOl - VOL - 0.9 • 0|4 9 |A - 01 9 |B - OI 9 (C - 0.9 • 0 - 
BC TUB* 

C SHAOI 19 
190 0 • C - 0 

0.9 ABV0117 
ABV01I9 
ABV0I14 
ABV0120 
ABV012I 
ABV0122 
ABV0I2) 
ABV0124 
ABV0129 
ABV0124 
ABVOI27 
ABV012B 
ABV0124 
ABV0I90 
ABVODl 
ABV0D2 
ABV01)) 
ABV0D4 
ABV0D9 
ABV0D4 
ABV01)7 
ABV019B 
ABV01 )9 
ABV0I40 
ABV014I 
ABV0I42 
ABV014) 
ABV0I44 
ABV0149 
ABV0144 
ABV0147 
ABV014B 
ABV0I49 
ABV0190 
ABV019I 

Cl ABV0192 
ABV019) 
ABV0I94 
ABV0199 
ABV0194 
ABVOI97 
ABV019B 

OI 9ABV0I94 
ABV0I40 
ABV0141 
ABV0142 
ABV014) 
ABV0I44 
ABV0149 
ABV0144 
ABV0147 
ABV0I4B 
ABV0149 
ABV0I70 
ABV017I 
ABVOI72 

01 

191 

192 

19) 

194 

199 

AB VU - If N SOUBCC STATfNCNT - If MSI - 
OATC 04/21/44 TIBI 17911414 

SWMTIB 9 g 
9 12. 9 C 
100» 191 
S0BTI1. 
119, 192 
SOBT 
1B9, 
B 
194, 
• U 

21 

11. » 
19) 

10 / Al 99 21 

199 
• S • 

I 9 19. 9 ANAH I U, V I 

N • A 9 A 
ANCA -B • SWMTIB » U • 01 » IC » 01 9 SQBTIB » B 9 Bl 
VOL • A 9 B 9 12. 9 C 9 01 / 4. 
If 101 199 
S • B • 0 9 S0BTI1. » IB / Al 
If ISI 189, 
T • C - 0 9 
If III 19 9, 
U • S 9 A / 
If 101 194, 
OLVOL • 0.9 
GOTO 194 
V • A » T / 0 
I - ANIBHU.VI 
OLVOL • B 9 0 / 14. • Bl 9 
OLVOL " VOL - 0.9 9 OLVOL 
BITUBN 
SHAOI 14 
B • 2. • • 
S-A9A»f9f 
T • 0 9 0 
U • G • G 
V • f J 9 f J 
ABCA 9 0.9 9 CLLABIA,f,BI 9 014 9 10.9 9 SOBTIS 4 If » 9. 

1 9 C • Cil 9 o 9 SOBTI T »4.9C9CI9G9 SOBTlu 9 4. 9 N 9 
2 9 fJ • SOBTIV » 4. 9 fK 9 OBI - f - U • VI 

VOL • 0112 •IA9f9|B9Cl9T9|9U9H»V9 OUI 
OLVOL • VOL 
BITUBN 
SHAOI 17 
B 9 0 9 0 
S • G 9 G 
T 9 fJ 4 fj 
U • ft • OL 
ABCA 9 ILLABI A,B,C I » 014 9 10 9 BOBTIB » 4. 9 C 9 Cl 9 

1 G • SOBTIS » 4. 9 f 9 f| » fj 9 SOBTIT 9 4. 9 H 9 NI » Ol 9 
2 SORTI U » 4. 9 Or 9 fil - 8 • S - T - Ul 

VOL 12 

1B0 

IBB 

140 

IBS 
200 

OLVOL • VCL 
BITUBN 
SHAOI |B 
If IA .LT. 01 GOTO 14« 
B«A9A9|9| 
S • C • C 9 IA - 01 44 t 
ABCA 9 018 4 ISOBTIB 4 U » B. 4 c • CI » » SOBTIS 9 If » 

I B. • B 4 Bill 904 SOBTII • I » 4. 4 B 4 Bl 
VOL • O.B • C 4 1014 4 U 4 C 9 • 9 IA • 011 » • 4 oi 
OLVOL • VOL 
BCTUBN 
ABCA 9 -1.1)8 
VOL • -1.1)8 
OLVOL • -1.1)8 
BITUBN 
INO 

ABV0I7) 
ABVOI74 122 12) 
ABV0I7B 
ABV0174 
ABVOI77 124 
ABV0I7B 
ABV0I74 124 
ABVOIBO 
ABVOIBI 
ABV01I2 
ABVOIB) 
ABV0IB4 
ABV01BB 
ABV01I4 
ABV01B7 
ABVOIBB 
ABV0IS4 
ABV0I40 
ABV014I 
ABV0I42 
ABV0I4) 
ABV0144 
ABV0I4B 
AB40144 
ABV0147 
ABV014B 1)8 1)4 140 141 142 
ABV0I44 
AA.0200 
AB! 9201 
ABV '202 
ABV020) 
ABV0204 
AB4020) 
AB40204 
AB40207 
AB40I0B 
AB40204 144 14S 144 147 148 
AB40210 
AB402II 
AB40112 
AB402I) 
AB40214 
AB402I) 
AB 40114 
AB40217 
AB402IB 1)2 D) 1)4 
AB40214 
AB40220 
AB4022I 
AB40222 
AB4022) 
AB40224 
AB4022) 
AB40224 

1)2 I)) 1)4 



RHilMWHraMHNI 

•ATI •*/>»/** TIM IT«t|A|A ’AM 19 

• IMTC UiA MCA 111 A 

OAK 04/21/44 ÎIAI IT*11*14 
1114 - KM SOUACK STATMCNI - IMIS! - 

CUM - SUMAOMAM KM COMVTIM AAIA Of AA (111’SOI 0 

UMNS-IC09 

UNI VIAS ITV Of NASMIN6T0N 
Dl’MTAINT Of OCCANOOAAAMV 
SCAT TU t MA SN INC TON «OIOS 

AAQAAAMNIO 4T. ’AAVO HOVAIA 

C11A00I 
I11A002 
I11A001 
I11AM4 
(HAMS 
I11AM4 
(HAM? 
I11A0M 
111 AMO 
IIIAOIO 
I11A0II 
H1A0I2 
I11A0IS 
I11A0I4 

(MUIA MOCA AA MA ITTlNlUAOIS 
I11A0I4 
I11A0IT 

’UNCTION IllMIA*T«II I11A020 
DATA ’I.’I2.N/1.I41S02T.1.ST0?041.12/ IllAOtl 
I11CIT) • 1. » 1110«0t T14S04S • T • 0.04TSTSISSI • T ♦ I11A022 

1 0.0424040121 • T • 0.44S2SIMI • T - 11(0.0002444044 • T ♦ HIM!! 
2 0.0404040711 • T ♦ 0.002MIMOI • T • 0.24000)401 • T • A1MITI IUMt4 

I11M2S 
111 AMO 
111 M2? 
I11M2I 

0 .«T. 0.0 .AMO. S .AT. 0.01 COTO 1 I11A020 
111 MM 

I» T# ! • MINCI’AI AIKS Of TH( (UI’SOIO 
I11C • COMAL I Tf flll’TIC INTICA A1 Of SCCONO UNO 
N • NUNOIA Of ’AIMS Of INTfAVAlS IN TN| SI NASON* S AUK 

THIS AAOCAAN IS A f OH TA AN IV OCASION Of 
IN fOATAAN II. 

A • I 
0 • V 
S • I 
If IA .GT. 0.0 
CUM • 0.0 
ACTUAN 
A • ANAIIIA.O.SI 
C • MINIIA.O.S) 
If IA .NI. Cl COTO 2 

I11M9I 
I11M)2 
HIM)) 
I11M94 
HI MIS 

SAHCAC IHMM 
CUM • fl • A • A HIM)? 
ACTUAN CUMIO 
• •A-C*0-A»S CUMIO 
If IA .GT. 1.0001 • OI MTO 1 I11A0M 

1114041 
1114042 
I11A04) 

A10CIIA • AI / IA - AIM I11A044 
I11A049 

OTO 4 I11A044 
I11A04? 
I11A040 
I11A040 

• A / A • ATAÑIA / C ' * IllMSO 
C11AMI 
C11M9! 

•UI’SOIO MlTH AAI NCI AAI MIS Of I Olf f|A|NT llNGTH IUM9I 
SIMASONS AUI I IS USIA AOA C0NAUTIN6 TNI Off INI TI INTICAAá. (11MS4 

OH ATI SAMI AO 10 
A • SOATIA • A - 
I11AA • All • A « 
ACTUAN 
If 10 .GT. I.OOOI • Cl 

C • Cl 
IA * 0.9 • C • C / A 

AA01ATC SAMCAOIO 
A • SOATIA * A - C • Cl 
HIM • All • C • 1C • 
ACTUAN 

14 
l? 

21 
21 

A • 1C / 01 •• 2 
S • A • 1C / AI 
A • I. • A 

•• 2 
HlAOff 
•11 AMA 
111 AMT 

M
b

 



CtLâ CMI lomicf tTâTKlKMr - Ml SI 
OâTC 0*/tS/*é ÎIMC |7«U«lé 

S 

H • f|2 / fLOâflMI 
Nâ • H 
Ht • O.S • H 
SUNâ • 0. 
SUN» - 0. 
M • M • I 
00 ) I * 1. N 
tâ • SIMlHâl 
ft • SI Ml Ht I 
Oâ • fâ • fâ 
Ut • ft • ft 
tâ tâ 
tt • - R • Ot 
SUMâ • SUMA « RA • SORÎIRAI • tllCIi. - S • Oâ / RAI 
SUMt • SUMt ♦ ft • SORTIRtI • tllCIi. - S • Ot / Rt» 
HA • HA » H 
Ht • Ht ♦ H 
ft • S INI Ht I 
Ot • ft • ft 
At • 1« - R • Ot 
SUMt • SUMt » ft • SOR TIRt) • ftlCtI. - t • Ot / Atl 
IUAR • A • H / S. • IC • (LUI It / AI ff 21 • 2. • t • I SUMA ♦ 

I 2. • SUMt11 
RI TURN 

CNO 

CllAOtt 
fUAMM 
(UAOAO 
iLLAOél 
litA0A2 
IUAOA» 
It l AO A4 
CUAOéf 
(UAÔ4A 
(LLA04? 
ILLAOAt 
IUAOAA 
CUAOTO 
lit AO?1 
CUA0Î2 
IIIAO?S 
ItlAOlA 
IlLAÔÎt 
IllAOTé 
ILIA0Î7 
lUAOÎt 
litAOTV 
IllAOtO 
ItlAOtl 
litA#t2 

2t 
20 

M 
11 

>« 

SA 

fMfl 
•AVI 00/21/00 TIMf |VA||A|0 

STORAGI MAR 

MAIN f ROO R AM 

COMMON VARIAOtlt 

COMMON ttOCR OINS ORIGIN tlNGÎM 00020 

STNtOl 
ISH 
C 
f 
f J 
f 
RtVOl 

LOCATION T Vf! 
(0000 I 
00001 R 
00006 R 
00011 R 
COOIA R 
€1017 R 

SVNOOt 
A 
0 
G 
fR 
ARIA 

LOCATION 
•MOI 

•I» 
Oit 

tVMOOt 

t 
M 
ft 
VOL 

LOCATION 

00010 
••OIS 
00014 

OINtNf IQNfO RROGRAM VARI AOL (S 

SVNtOl LOCATION TVf| 
SfN 00021 I 
INC OOtél I 
INC 01140 R 
CNAM 0121? R 
RIS 02)?0 R 
Of T SOAI» R 
00 SS?4) R 
f MU AA417 R 

SVNOOt LOCATION TVf« 
RCA 0041» I 
Tl Tl 00TI4 • 
f MA Ollîl R 
fT 02141 R 
MR M»«« R 
SNf S0A2S R 
•TOT »m» R 
fMU 4401» R 

LOCATION 
00414 
•1144 
0120» 
•2S»2 
S0S42 
m»» 
SAOM 
44492 

UNOININSIONtO fROGRAN VARI AOL CS 

SVNtCl 
SNI 
SMS 
OS 
CR 
I 
N 
NSO 
Ul 
NS 
SfL 
U2 
ISf 
COUNT 
02 
01 
CNC S 
VOLU 
T 
/1 
2f 

LOCATION 
444 ?0 
44411 

444?4 
44TC1 
44 704 

44 7C7 
44?I2 
4471» 
44 720 
44T2S 
44724 
44?SI 
44714 
44?»? 
44742 
4474» 
44790 
44I9S 
44794 
44741 

T Vf« 
SNI 
R 
«I 

L 
NI 
NS 
Ul 
Tt 
AN TOT 
ROC 
LS 
02 

CONV 
MOI 
LR 
If 

LOCATION TVf« 
44471 L 
44474 I 
44477 R 
44101 R 
4470« I 
44710 I 
4471» I 
44714 I 
44711 I 
44724 R 
44727 R 
44TJ2 R 
447»9 I 
44740 I 
4474» R 
44744 A 
447»! R 
44794 I 
44797 I 
44742 R 

SVNOOt 
SM 
R? 

ST 
tt 
RMC 
M 
N2 

71 
MSf 
ARINS 
01 
TNRS 
0» 
09 
R 
NNC 

LOCATION 
44472 
44479 
44700 
4470» 
44704 
44711 
44714 
44717 
44722 
44729 
44790 
447»» 
44794 
4474« 
44744 
44747 
44792 
44799 
44740 

fAGI I? 

fAGC 10 

T Vf« 

T Vf« 

T Vf« 

! 

i 
ï 
« 

O 

INI«« «OINTS 



S T CM AGI IA* 
OA! ( OA/n/A* um i?aua«a AAGC I« 

.^«00. 

.Mil. 
AAVOl 
.unos. 

^(CTIOM 
SECTION 
SIC! ICM 
SECTION 
SIC ! ION 

A 
« 
K 
IS 
II 

SUMOUTINCS CAllf0 

.F MIO. SIC!ION ? 
• ftlO. SIC! ION 10 
HOO SCC? ION I) 
• MT N. SiCflON IA 
.Mil. SC CT ION IA 

• MST • 
Oftl 
• IOC 

KNV. 
SVSIOC 

Sf CT I ON 
SfCTION 
SICTION 
SfCTION 
SfCTION 

• 
II 
IA 
1T 
20 

MN If N COAAf SAONOfNCf 

f f N 
I 
IOS 
100 
11) 
II« 
121 
122 
1)2 
IAS 
IA) 
I AO 
IA2 
1AA 
IVI 
100 
1 tl 
I AA 
200 
202 
20S 
SOI 
M2 
AO) 
AU 
Al) 
SOI 
SU 
•SO 
•0) 
• 10 
•I) 
• IT 
• IA 
•2) 
•2A 
•2A 
•)) 
AOO 
AO) 
00? 

INC 

If N 
FORMAT 
FORMAT 
FORMAT 

ASA 
SAA 
AAA 
• 2A 

FORMAT 
IIAA 

FORMAT 
FORMAT 

IAAA 
IAÎA 
1TAA 
20 AA 
2I0A 
22 TA 

FORMAT 
FORMAT 

2SSA 
MSA 
SUA 
)A TA 
)SAA 
)?)A 
A2AA 
ASOA 
ASIA 

FORMAT 
SISA 
SSAA 
SSAA 
SATA 
SOI A 
AO S A 
SSAA 

FORMAT 
AASA 
AASA 
ARA A 

FIRST LOCATION 

LOCATION 
AM2) 
AM2A 
ASO SS 
ASTA) 
AA02A 

AAI 12 
ASIAS 
AASI2 
ASIT2 
AS2SA 
AAAA) 
AA S AO 
AASTT 
AA? TO 
AATTA 
ATO SA 
ASSAS 
ASSTT 
AMI) 
ATS?) 
ATSAA 
ATTU 
ATTSS 
SC002 
MITA 
MS20 
SDOA 
ASSA) 
MT12 
MTTI 
SIOSI 
S1021 
SUIT 
SUT? 
SUAT 
ASS TO 
SIST2 
S1ASI 
•IMS 

NOT USfO OV THIS 

f FN 
100 
120 
10* 
US 
11A 
IM 
12) 
IM 
1 Al 
1 AA 
1AA 
IA) 
IAT 
220 
IT) 
!•) 
1 «A 
20) 
20 A 
20A 
MO 
AIO 
AO 2 
AI2 
Al A 
M2 
SIO 
Ml 
AOA 
0)0 
ou 
•IA 
•2f 
•22 
•!• 
•)2 
O&O 
Ml 

IFN 
SA 
ASA 

FORMAT 
SOA 
SAA 
•AA 

FORMAT 
12AA 
1IIA 
1 l*A 
IS1A 

FORMAT 
1TSA 
2ATA 
20 SA 
2I*A 
22SA 
2AAA 
2 AOA 

FORMAT 
202A 
SSSA 
SAOA 
SAAA 
SMA 
A20A 
AASA 

FORMAT 
FORMAT 

Al AA 

SStA 
SOI A 
ST*A 
MM 
A2AA 
A OTA 

LOCATION 
ASA20 
AAOA! 
ASO)? 
ASTTA 
AAOIT 
AA 12? 
AS 102 
AAS2S 
AA 2 AO 
♦ASIS 
AAS02 
AS2A) 
AASSA 
A?A11 
♦ATA? 
ATOIT 
AT0S2 
AT2S1 
AT2T1 
ASAS2 
ATASA 
ATT20 
A T TOO 
ATTAA 
MOSA 
M20) 
MSI) 
ASSI) 
ASSSI 
SI2SA 
ASSSS 
S102A 
SIIS2 
SHIS 
SllTA 
SI2AA 
SIS2A 
sim 
• IAS) 

IFN 
101 
10? 
112 
11A 
11? 
I AO 
1)1 
1 ♦• 
1A2 
2)0 
IA1 
IAS 
1?0 
l?2 
1TA 
IA2 
211 
201 
210 
AOO 
SOI 
A01 
♦ 20 
♦ IS 
♦IA 

M2 
MS 
• 11 
• !• 
• IS 
•2A 
• 21 
•2T 
•SI 
M2 

IFN 
llâ 
SO* 
♦♦A 

FORMAT 
FORMA? 

•OA 
• ?A 
12SA 
11AA 
2?0A 
I AAA 
I ATA 
1 ?♦ A 

FORMA? 
FORMA? 

USA 
2A2A 
2A0A 
2S0A 
SIRA 
MIA 
)2AA 
♦02 A 
SOTA 
SOTA 
♦ |?A 
♦A2A 

FORMAT 
♦OOA 
S.'OA 
SSAA 
SSOA 
SISA 
STAA 
AO l A 

FORMAT 
ASOA 
ATOA 
A«)A 

LOCATION 
♦ SA)I 
♦S?2? 
♦S?A1 
♦ SOAI 
♦SOA) 
♦A1ST 
♦AIA2 
♦AS?) 
♦A2TS 
♦ ?♦?♦ 
♦ ♦♦SO 
♦ ♦SSI 
♦ASA? 
40911 
♦ SS20 
♦ ?00A 
♦?sss 
♦???♦ 
♦ ?SSA 
♦ TSTS 
♦ TSll 
♦ ?AIA 
50 120 
SOOAS 
SOTOS 
SOTA) 
SOSCO 
♦SSS2 
S0A2A 
SOTSl 
SIOSS 
S102A 
SU?? 
51 112 
SIIT2 
♦S' AO 
SUIS 
su;a 
SISO) 

FROGRAN IS 9I940« 

STORAGI MAR 

SUOROOTINC ARVOL 

COMMON VARI ARCS 

OATI 0A/2S/AA TIMf ITAI1A1A 

SVMOOL 
ISM 
c 
F 
Fi 
P 
FiVOL 

COMMON AiOCR 

LOCATION TTFC 

OINS 

OMU 
OMIS 
OMIT 

A 
O 
6 
FR 
ARIA 

LOCATION 
•OMI 

MMT 
•Mit 
•MIS 

T VF« 
R 
R 
R 
R 
I 

SVNML 
• 
( 
N 
fl 

•MM 

LOCATION 

•MM 
•Ml) 
OMIA 

UNO I MC NS IONCO FROORAM VARI AM. KS 

VHOOL LOCATION 
M021 
CM2A 
0M2T 
coos? 
MOSS 

SV NM 
FIA 
Fl 12 
T 
I 

LOCATION 
•M22 

•MM 
•MS) 

T VF! 
R 
R 
R 
R 

SVM# 
FIA 
FIA 
U 
V 

LOCATION 
•Ml) 
•M2 A 
•MSI 
000 SS 

TVFf 
R 
R 

SICTION 

INTRV FOINTS 

(LLAR 
SVSIOC 

SfCTION 
SICTION 

SUOROUTINCS CALLIS 

SORT SICTION T •FICH. SICTION 

IFM 
10 
M 
T9 
IM 
IM 
IM 
IOS 
tl 
Al 
îl 
!•! 
Ill 
III 
114 
ISI 
194 

IFN 
SA 
IOA 
A2A 
MA 
MU 
DTA 
ISTA 
IIA 
ISA 

• IA 
•IA 
OOA 
USA 
usa 

LOCATION 
00124 
MSS1 
MATA 
•IIAA 
•2 IM 
02442 
•99S) 
M2D 

MUT 
•IIAA 
• IAAS 
•IT1T 
02 M2 
•2SI) 
•2SAA 

IFN 
20 
so 
M 
II« 
IM 
!?• 
IIS 
91 
SI 
•I 
2M 
ICI 
114 
191 
192 
199 

IFN IFN I 

IFN 
•A 
2AA 
ATA 
AOA 
USA 
149 A 
DM 
IOA 

DM 
•AA 
Olâ 
DTA 
I2M 
DM 

•ISI NCI 

LOCATION 
MIAT 
MASA 
MTS T 
•I94S 
•29M 
•M92 
•9944 
M279 

•IM2 
•9999 
•IT24 
•IT92 
•2292 
•2999 
•29TA 

120 
190 
IM 
11 
IM 
AI 
91 
III 
129 
12? 
141 
199 
IM 

IFN 
14A 
9SA 
S4A 
T AA 
ItIA 
IAAA 
M 
IMA 
SSA 
9TA 
TM 

IDA 
DIA 
DAA 

LOCAflOI 
MIS! 
•MIS 
•1MT 
•1944 
•I4M 
•9112 
Ml 42 
•9M? 
MAD 
•1124 
•1499 
•l??9 
•N TA 
•2ITS 
•299? 
•1494 



MMMIMRIPPMHI 

ARVO 

DAÎC êé/ÍUêé UM IW** 

t TOR AM MA 

A AM >1 

IHf AKtt lOtATION »01 USA# •» »«•* »«»•«»« I» •»»«• 

ILLA 

tVMOl 
F.OC00 
t 
RI 
N 
SUftâ 
I 
OA 
•A 

L OC A T I OR 
00001 
OOOOA 
00007 
Cf 012 
00019 
C0020 
1002' 

1002* 

OAVC 04/*»/** vine i?*ii*i* RACf I* 

tfOAAOC RAR 

FURCTI OR Ui* TŸM * 

OROININiIORCO RAOOAAN VANIAOiCI 

SVNOOi 
• 
A 
RI2 

tOCAI ION 
00002 

00010 
OOOli 
0001* 
00021 
0002* 

ITRf 
0 
0 
0 
A 
0 
« 
O 

SVNOOI 
0 
c 
N 

10CAVI0N 

00011 
0001* 
OMIT 
000*2 
0002« 

(NTAV ROINÎS 

HL AA SIC! ION 
SUOAOUTINCS CAttlO 

AL06 
SIN 
I.) 
CC .2 
IVSLOC 

SIC 1 ION 
SICT ION 
SIC!ION 
SfCVION 
SICTION 

1 
10 
is 
I* 

SOM 
1.1 
I.* 
CC.» 

SICTION 
SICTION 
SICTION 
SICTION 

» 
0 
II 
I* 

ffR |RN COAAISRONOINCI 

IRN 
I 
* 

T Ml 

LOCATION 
001»* 
00»*» 

!RN 

a OCA T ION ROT MS*r«» THIS RAOOAAN IS 00*»? 

CRN 
2 
» 

IRN 
ISA 
SSA 

LOCATION 
00*10 
00 »2* 

ATAN 
1.2 
CC.l 
ce.* 

ViCTION 
'„CCT ION 
SICTION 
SICTION 

* 
* 
t* 
I» 

IRN LOCATION 
IOA 00*?* 

•t 
•f 
ï» 
•f 
N 

If 
•f 



IIM MM «I Mfl M/Il/M 
COMIUTIM MM 

1 louaci 
MT* ITATIMMf« 

f MMCf 
Ml* tlálIMNI. 

« tOUMC 
Ml* Il «Il MUT. 

« sound 
Ml* IMIIMNI. 

Ml* tltlMtUI. 

OIMKOIIIC Mtt*MI 

M*M • 01*00011 IC MIIAMI 

It LIVH 1 - MMIM OUI* 
Mil lltl IONOI* IHM IIIIMI Utl. 

It 1.1*11 I • HMHINO «H.I 
Mil lltl lOHM« IHM llll««l lltl. 

It llltl I - HAMIHS 0*1« 
Mil lltl lOHM* IHM 1111**1 lltl. 

It HVtl I • HMHINO ONlf 
*011 lltl lOHM* IHM llll«*l lltl. 

it nm i 
Mil lltl 10 

MAMINS OM&.V 
SCS ÎNM lITCAAi LIST. 

•ATI SA/IS/AA TIM ITAlltM rA4C 

MUIA# AIOCT lOO.OfCR 

•ISIN ASSIMLV SIM# TIM I7#||#A« ILA#SIS TIM MMM»« 

tA 



-i. 

70«« MILMOO âSSIMOL V« 
• 10(1 OAT( Oê/n/êê TI Ml |?0| |*Í0 MAGI 2f 

»(•LO« 0 f OIF •1010000 

âiilMftltO Till. 
• IOIF OâTI Oê/21/Oé T|M( iTMtlAfO MAGI 24 

If(AT BIOCF •10(0001 

00000 

•OIOIF MAM MOGAAN (OR COMV(Af I MG FLOATING OR KORTRANI FIKO ROIMT 
• 01MART MUMOIRS IN OCC TORN. 
• UNNS-OOA« 

• UNI VlRSI TV OF If A (MING TON 
• 0(PARTI«NT OF 0C(ANOGRAPHV 
« SIATTLI. MASHINGTON tOlOt 

• PROGRAMM!0 PAAVO AOVALA 
• «VISIO Of.. FRIO€RICR (ASTON OCCINOfR INGA 

A 0 - OIOIF IP, N, Nl 
A 0 • OCO NUMOIR 
A P • OINARV NUMOIR 
A M • TOTAL NUMOIR OF CMARACTIOS IN 0, NAIINUM • 
A N • MUM Of * OF Old MAIS, NA 11 MUM • 
a IF M • 0, 0 • OLA NR. 
A IF N IS NCGATIVC, LIAOING IIROCS ARI ACTAIMO AM MINUS SIGN, 
A IF NMOCO, IS COMIMO VITH TM RIGHTMOST CHAR ACTIO OF 0. 
A IF N • 0, ÎMOI IS M MCIMAL POINT. 
A IF N IS MGATIVI, P It A FOOTOAN INTIGCO. 

CNTOV OlOt 
INTOV OIOIF 

0101 NULL 

• IM001 
0101002 
0101001 
010(004 
•10(009 
010(000 
010(007 
010(000 
010(000 
oiooooa 
010(010 
010(011 
0100012 
010(011 
010(014 
•10(019 
010(010 
OIOOOIT 
010(010 
010(019 
•10(020 
010(021 
010(022 
010(021 
• 10(024 

OINARV CARO 10, 
OCOOO 
00001 
(C002 
00001 
0C004 
ore os 
00004 
0COO7 
ocoto 
00011 
00012 
00011 
00014 
00019 

00020 
00021 
T0O22 

•10(0002 
0414 00 1 001(9 
0414 00 2 00124 
0414 00 1 00127 
0774 00 1 OOCCO 
0774 00 2 LOOOO 
0774 00 1 00000 
09C0 40 4 00001 
0100 00 0 00012 
0120 00 0 00011 
0774 00 I 00001 
0740 00 0 00001 
0401 00 0 0011! 
0940 40 4 Of004 
0200 00 0 00141 
OUI 00 0 OtOOO 
4100 00 0 00022 
0900 00 0 00142 
C020 00 0 00129 
0120 00 0 00029 

10001 OIOIF SRA 
10001 SRA 
10001 SRA 
10000 AIT 
10000 AIT 
10000 AIT 
10000 C1A4 
10001 Til 
10001 TPt 
10000 AIT 
10000 SSP 
10001 PIA STO 
10000 1004 
10001 NPV 
10000 ICA 
10001 TNI 
10001 CCA 
10001 TOA 
10001 MM2 TPt 

IRtl 
1141,2 
1042.1 
0,1 
0,1 
0,1 
1*4 
Pi A-1 
PIA 
1.1 

4,4 

NN2 
• 4| 
10 
NSf-1 

SAVl Ml 
SAVI III 
SAVl 101 

1 INTO 101 IP P IS MOAT IVI 
SIT SION OF P PtUS 
P INTO A 

4AM INTO AC 

N*0, 0«0LANR 

010(019 
010(020 
010(017 
010(020 
010(029 
010(010 
OIMOII 
010(011 
010(011 
010(014 
010(019 
010(014 
010(017 
010(010 
010(014 
010(040 
•10(041 
010(041 
•10(041 

•INARV CARO 10. •10(0001 
00021 1 C0002 I 01001 10011 
(C024 0740 00 O 00C01 10000 
00029 0421 00 0 00121 10001 
00024 0940 40 4 00009 10000 NST 
00027 0142 00 0 00040 10001 
00010 OlfO 00 0 001II 10001 

Til 441,1,2 
SSP 
STA PINA! 
LOOA 9,4 
TOP PIN 
CIA A 

N It MOATIVI« A00 2 Tt CIIRU 010(044 
010(049 

AOS. VALU! OF N INTO AOORISS OF FIN-1 010(040 
N INTO NO 010(047 

010(040 
N IS MGATIVI, P II PIIIO PT. NUMIR 010(044 



TIM ßUt tf 
«ttlMiCO TCIf« 

• IMF Oâfl M/n/èè 

•Mil 
OM »2 
•Mil 

•IM 
I 
•IM 

OIM 
•TM 

•MIS 
•M 
•IT 

0« 
01 
01 
01 
00 MM 

•MOI MM 

•III 
•IM 
MIT 

• • #MI9 
I I IM 10 

M • MIM 
M • Mill 
M • MM« 
M • MM« 
M • MM2 
M • MIOI 
M • MM« 
M • MMO 
M 2 MM« 
M • Mill 
M • Ml«l 

IMM NIA 

IMM 
IMM 
INM1 

T NI 
TIN 
eu 
TNA 
■Ci 
CIN 

OiN MT 
MA 
TIC 
•AC 

IM CIA 
TIC 

NIA 
NIA-ltlti 
• 
• IN 

Cff 

•IM«M 
1^ NCMTIfC Nt IIANIM IMMt MTAINCO OIOCMI 
N II MtlTITC» HANII AMM OIMMI 

•IMMI 
NMCM • INTN M M MMO 

•IMMI 
MAM MA CMVMTIM INTS MA IIM«tO 
N II PMITIM* AM INTN AC NIMMT 

•IMMt 

N II MIITIM« -MN INTO M2 

•M» CTO All CONVCAIIM 

• IM«M 
•IMMI 
•IMMI 

•• 
•• 

•INAAV CA AO 10. AI MOMO 
•MOO T MOM I MMI 
•MOT OUI M • «MM 
•MM «IM M 0 MMI 
MMI «T1T M I MM« 
MMI êtéê M I Mill 
MMI OIM M • Ml00 
•MIO OTO# M • MOU 
•MIS om M • MIOI 
•MM OIM M • MMI 
MMT MM M • Mill 
•MON M2« M • MIOI 
f MOI OTAI M • MMO 
(MAI 9ill M • MIOA 
•MAI T MM2 I MMT 
MMO OIM M • MMA 
•MAI OMI M • MIOA 
MMA OMI M • MIOT 
MMT MOI M • MUI 
•MIN «TTO M 1 «MIN 

10 
10 

H 
toH 
MMI 
MMI 
MMI 
IMN1 

MMI 
IMNl 

INMl 
IM01 

TU 
■CA 
CiAA 
•AC 
•NO 

•Il MA 

TN2 
•Tl 
MA 

CTT MA 
TU 
TN1 
MA 

•TO 
MT 

OlNAAT CAAO 10. •IDCMtl 
•Mil 07AA M 0 MMA IMM 
•Mil Mil M • Ml00 MMI 
•Mil OTA? M 1 MOI A IMM 
MATO MM M • MUI MMI 
000?» MAI M O MUI MMI 
CMTA 2 OMM 1 OMT| MMI 
OMÎT OUI M 0 MM2 IMM 
MIM 0000 M A MUI MMI 
MIOI T OMM 2 MIM MMI 
MM2 OTAI M 2 AMM IMM 
MMI OTAT M A OMM IMM 
MMO OMI M • MUA MMI 
MIM OTAI M 2 AMOO IMM 
MIOA OIM M 0 000)2 MMI 
MMT I OOMI I MI22 MMI 
MIM T AMM 2 OOIIA MMl 
Mill T ITTM 2 MI22 IOMI 
•0112 I TTTOO 2 AIMI MAU 
MUI OTO» M 2 00000 IMM 

IMF UN 
OTF 
AiS 
AM 
STO 
TU 
LU 
AM 

AO J TU 
LM 
Ut 
MA 
tu 

NOF TIC 
TIN 
TU 
Tu 
fil 
LM 

• UalM 

•OITTTTff 
CTÎ-l 
A 

M 
•Ml 
lMO-2.1'2 
L000-1 
•OU 

A 
CAt» 

• IMMI 

N II MtlTITC AIMMA 
•Vf N INTO MA AIMMA 
NUflUT • AT IMN AIMMT 
CMTMf Fi. FT. F INTO F UM FT. NUN AU AIMMA 
MUNÍ • AIMMA 
AfNMC CNAAACTCAItf IC AIMAT« 

• IM«TI 
OM AFTA« AOUMINO. • INTO â AIM«T2 
•TOAIt CONTCAIIM CIMOTI 
•NIFT • INTO m AIMAT» 
LAIT CNAAACTA« OF • IN AC AIMAT« 

AIMATA 
F ANO N AAI NCAATITC* AIMAT? 
LAIT CNAA. OF « It «v NAIC IT NI MIS 2IAOAIM9TA 
COM IM NINUt tIM NITN LAST CNAA. OF • AIMOTA 
LAIT CNAA ACTH OF • INTO A A IMM« 

• IMMI 

•012 
M.S 
A 
A 
LOOO.S.é 
AA 
A 
N00.2.0 
••t 
A 
•OU 
••I 

FIN.I.I 
UA-1.1*« 
FlN«2t-20 
•*ltl*»l2 
••I 

UFAN AC A IMMI 
AIMAAI 

INIFT MIT CNAA. OF A IN F AMT OF OTNCMftlMOAA 
AM COM INC IT NITN T NC N AIM0M 

AIMMA 
• IMMT 
AIMMO 

CONTCATCO NUMCA NON IN AC AIMOOO 
IF N It MNOOIITITC. NO MCI NAL FOINT AIMOOO 
•NIFT MCI NAL t INTO NQ AIMOOI 
•NIFT INTIMA. NAlf AOQN FQA OCCINAL Ff.AIMOOl 
INtCAT MCI NAL FOINT AIMOOI 
INIFT 0 INTO AC IIMOM 
IF 0 CMSISTS OF ICAOCt.ftTFAtl FOLLONINAAIMOOS 
IF N It NCOâflTC. tfTAIN LfAOINt ICAMS AIMOOA 
IF N It NONOOtlTlTC. TAANSFCA AIMOOT 
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M12I AYAS M 0 00000 
MI2A 01)1 M 0 00000 
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CNTAV 
CNTAV 
CNTAV 
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OUTFUT FILE 
00000 OC AI NULL 

IOCAIF 
IOEAI 
OCA IF 
OC Al 
CONNCNT S • OU «NOLI ST v OUT FUT • ACO 

AINAAV CA AO 10. DCAICOOS 
COOOO 0400 00 0 00114 10001 OCAIF STI 
(0001 L020 00 0 OIOOI 10011 TAA 

00001 IOEAI NULL 
00002 442» 00 0 00114 ICOOI IOCAIF SH 
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0001» 4740 00 0 00014 10000 ENTN 
f 0014 4S20 00 0 00147 1(001 100F ANA 
COOI» 0402 00 0 (0190 ICOOI SUA 
(0014 4100 00 O 0C024 1(001 ?NI 
(0017 4900 00 0 00141 10001 CAL 
00020 0771 00 0 00004 10000 AAS 
00021 OUI €0 0 00141 10001 SLN 
(0022 2 00001 1 00014 10001 TU 

TEST ICAO FOA FLOATING FOINT 
•♦2 

TCST NON!CAO FOA FUCO FOINT 
|AV| SAVE INOCI ACGISTCAS 
lAM.t 
IA42.4 
4*1 
0«2 
»•4 
AA 
0 

•077 LAST CHAAACTCA IN AC 
•040 CHICA NHCTHCA IT IS GLANA 
FOUND NOT ALANK« TAANSFfA 
0 IT NAS GLANA 
4 TAA! NCIT CHAAACTCA 
0 
LOOFtl .1 

AINAAV CAAG 10. OCAI0004 
(C02S F020 00 0 ( 0074 10001 TAA 
00024 49(0 GO 0 00141 10001 FOUND CAL 
0(029 01C0 04 G F0074 10001 TIC 
0C024 0774 00 l ((1(( 10000 AIT 
COOI? 0940 OC 0 00191 ICOOI LO 
C00»0 4»20 00 C ((192 1(001 ANA 
OOU»l ul(0 00 0 00044 10001 tie 
000»2 49(0 LG 0 00141 10001 CAL 

IA 
0 
IA 
0.1 
•Oil 
•040 
FOS 
0 

NUNAFA IS 0* SAIF TNf ACST 

9 INTO NO 
CHECA FOA NINUS SIGN 
NO NINUS SIGN IF 0 IN AC 

— ■ 

OfAIOOl 
OE 41002 
OCAIOOS 
OEAI004 
0EAIOO9 
0CAIC04 
0CAIOO7 
OCAIOOA 
OCAI004 
OCAIOOA 
OCAIOIO 
OEAIOII 
OfAIOII 
OEAIOI» 
0EAI0I4 
OCAI0I9 
0EAI0I4 
OEAIOI? 
OEAIOI A 
OEAIOI» 
0EAI020 
OCAIOfl 

0CAI022 
0CAI02S 
0CAI024 
0CAI029 
0CAI024 
OEAIOI? 
OCAIOIO 
OCAIOIO 
OCAIOIO 
0EAIO9I 
OCAIOSI 
0CAI099 
0CAI094 
OE AI099 
0CAI014 
DC AIO»? 
0CAI09A 
OCAIOIO 
OCAI040 
ACAI04I 
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Î.DATA 

A7463NI122iä 1 2WQAo261 

12bb006500123XXD02000HR6 
02001OXYTOXUM SP, 
0200100117 43011 

47463N122512W040261 
4 7463M1 22f51 2'.V040261 
4 746^^9^, ?.i/04c26j 

47463m 122^12-^040261 
47463M122ni2W040261 

1210011701234XXb00300HW6 
O 1 00 1 MfíLOS í PA SULCATA 
01001 603 13 08 

01003THALASSI0SIRA 3P# 
01003 103 4R 13 
01003 po3 26 06 

01C04CO3CIMODISCUS SP# 
01004 203 23 07 
01004 103 13 04 

O1CO^COPETHRON HYSTRIX 
0100Í5 105 54 17 

OIoORCFnTRALFS 
o 1008 103 28 06 
O 1 O 1 OPLPUROS I G.MA 
^1010 115167 23 

O 1 O 14PH0icospheni a curvata 
01014 109 35 05 08 00 
01 O 1^COCCON“IS SP* 
01015 109 25 10 03 
o loi 7pennale:s 
01017 107130 05 15 

12350234 10000HR6 
O10O3THALASSIOSIRA SP• 
F1003 103 15 09 
01003 103 25 06 

01003 ,03 27 06 
OlOObCORETHRON HYSTRIX 
01005 105 45 17 

01 006ChAí-TOC£R03 
01006 209 17 17 

01007CHA£T0CER03 
01007 109 
01007 109 

01007 209 

O 1OORCEnTRAlFS 
01008 103 16 06 
01008 103 14 04 
01008 103 13 04 

C1009PLEJROSIGMA FASCIOLA 
1009 115 00 06 03 03 

O 1 O 1 INITZSCHI A CLOSTERlUM 
01011 106 00 04 04 12 13 
01 O 1 SN I TZ3CH I A SP. 
01013 107112 03 o7 

01 O 15C0CC0NEIS SP* 

01015 109 23 12 06 

SAMPLE DATA FOP UWMS-1008 

02DINOFLAGELL AtES 

287503830001 
0¿1 0 2640100 

040THER AUTOTROPHIC FLAGELLATES 
03COCCOLITHOPHORI DS 
o 1D ï atoms 
050THERG 

02DINOFlAGELL AT F S 

SP* 
04 04 

00 

CONCAVICORNIS 
15 03765 
SP* 

03500 
04965 

049Q0 

287528750001 
2026401 On 

287528750003 
202640100 
202640100 
287528750003 

202640100 
1026401 On 

287528750001 
05264o100 
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