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ABSTRACT 

Campbell, A., S. E. Bellis, G. E. Fawkes, C. Hastey. 1983. Computer programs for analysis of lobster 
(Homarus americanus) movements from tag release-recapture data. Can. MS Rep. Fish. Aquat. Sci. 1705: 
;v+ZZP. 

Two computer programs are listed in FORTRAN IV with input instructions and samples of printout provided. 
The first program (LOCSEL) requires input on tag release-recapture information such as tag number, date, 
latitude and longitude, depth, size, sex, egg development stage, gear and/or person type retrieving tagged 
lobsters. Tag release-recapture data can be sorted by each of 23 possible categories (e.g. sex, depth of 
recapture, distance or direction moved, or growth). Output includes listing of all information for each tag 
sorted according to categories required in ascending order and statistical summaries (e.g. mean, SE, minimum 
and maximum) for depth ranges, straight-line distance and direction (degrees from north) moved, days at 
liberty, and growth between tag release and recapture. 

The second program (STATLOC) requires input on straight-line distance and direction (degrees) traveled 
and days at liberty between tag release and recapture. The output provides statistical summary (e.g. mean, 
SE) on number of days at liberty and distance traveled, and direction such as the mean square dispersion 
coefficient, mean vector angle, and Rayleigh test for randomness about a circle of unit radius. 

Al though the programs are written for use on a HP3000 computer system, the programs can be adapted to 
other computer systems. 

~~: tagging, movements, computer program 

Campbell, A., S. E. Sellis, G. E. Fawkes, C. Hastey. 1983. Computer programs for analysis of lobster 
(Homarus americanus) movements from tag release-recapture data. Can. MS Rep. Fish. Aquat. Sci. 1705: 
iv+22p. 

Oeux programmes informatiques sont listes dans le FORTRAN IV avec des instructions d'entree et des 
examples de sortie sur imprimante. Le premier programme (LOCSEL) necessite 1 'entree d'informations sur la 
liberation et la recapture apres marquage comme le numero de marquage, la date, la latitude et la longitude, 
la profondeur, la taille, le sexe, le stade de developpament des oeufs, le type d'instrument et de personne 
ayant recupere les homards marques. Les donnees sur 1a liberation et 1a recapture apres marquage peuvent itre 
classees dans 23 categories (par example le sexe, la profondeur a laquelle la recapture a eu lieu, la distance 
parcourue ou 1a direction du deplacement, ou la crofssance). Les resultats comprennent une liste imprimee, en 
ordre croissant, de toutes les informations obtenues sur chaque marquage classifie selon les categories 
requises et des resumes statistiques (par exemple la moyenne, le SE, le minimum et le maximum) sur 1 'eventail 
des profondeurs, 10 distance parcourue en ligne droite et 1a direction du deplacement (en degres a partir du 
nord), les jours de liberte et la croissance entre la liberation apres marquage et la recapture. 

Le deuxiime programme (STATLOC) exige 1 'entree de donnees sur la distance parcourue en ligne droite, la 
direction du deplacement (en degres) et les jours de liberte entre la liberation apres marquage et la 
recapture. Les resultats foumissent un resume statistique (par exemple la moyenne, le SE) sur le nombre de 
jours de liberti, la distance parcourue et la direction du deplacement, comme Ie coefficient de dispersion 
quadrati que moyen, l l angle vectoriel moyen et llessai de Rayleigh sur le caractere aleatoire autour dlun 
cercle de rayon unitaire. 

Bien que les programmes soient con~us pour etre utilises sur un system. informatique HP 3000, ils peuvent 
sladapter a d'autres systemes informatiques. 



INTRODUCTION 

Large quantities of tag release-recapture data 
require the use of computer programs for rapid 
sorting and statistical summarization. Two computer 
programs are presented In s paper which are 
adapted to analyze 1 s;::;_.~~~~~ ~i* movements from tag re1 e 
The programs are applicable to other crustaceans in 
which the direction and distance traveled are 
calculated from release and recapture positions. 

The fl rst program (LOCSEL) requires Input data 
for each Individual on tag release and recapture 
Infomatlon Including tag number, date, latitude and 
longitude, depth, sl ze (e.g. carapace length In mm), 
sex, egg development stage, gear and/or person type 
retrieving tag. The program can sort the input data 
on up to 23 different categories (e.g. sex, size and 
for distance moved) at a time and prints In ascend
Ing order all Information for each tag according to 
the categories required. Statistical summaries are 
also provided. There is an option to create data 
files for use In the second program (STATLOC). 
LOCSEL calls two function subprograms (RDIFFl) to 
calculate the degree change from true north and 
distance (nautical miles or kilometers) traveled 
from latitude-longitude data and (IDIFF2) to 
calculate the number of days at liberty between the 
tag release and recapture dates. 

The second program (STATLOC) requires Input on 
straight-line distance (e.g. nautical miles or 
kilometers) and dlrecton (degrees from true north) 
travel ed and days at 1 iberty between tag re1 ease and 
recapture. This program Is set up to receive a data 
file with distance, direction, and time at liberty 
Information that has been created by the program 
LDCSEL. The output provides statistical summaries 
of the number of days at liberty and distance and 
direction traveled. 

Also, for an evaluation of the directional 
components of movement, the following test 
statistics are computed according to Jones (1959) 
and Sa il a and Flowers (1968): 

Hean square 
dispersion 
coefficient 
(km2/day) 

North-south 
d i recti ona 1 
component 
(km/day) 

East-west 
directional 
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(km/day) 
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[
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where n • number of I ndl vi dua 1 tag returns; 

1 

R • ~(r Sin Q)2 + (r Cos 9)2; 

r • apparent "straight line' distance 
traveled (km) from release to recapture 
pOint; 

9 • direction of travel from an arbitrary 
reference pol nt ; 

t • time (days) from release to recapture. 

All angles (9) are presented as deviations of true 
north. The Rayleigh test Is a statistical test for 
randomness or uniform distribution of points about a 
circle of unit radius (Batscha1et 1965). The mean 
square disperSion coefficient Is dependent on both 
the rate of travel and mean distance traveled and is 
a measure of und i rected or random movement based on 
phYSical theories of diffusion and heat conduction 
(Skellam 1951; Jones 1959). The parameters V and V' 
indicate the mean rate of directed (non-random) 
movement of a group of tagged lobsters in the 
north-south and east-west direction, respectively. 
Care should be used In interpreting the summary 
directional statistics and the user should be aware 
of the assumptions Involved (Batscha1et 1965). 

Al though the two programs are written in F!RTRAN 
IV for use on an HP3000 computer system, the programs 
can be adapted to other computer systems. 
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INSTRUCTIONS FOR PROGRAM USE 

L OCSEL PROGRAM 

PROGRAM ACCEPTS "OSI" DATA RECORDS. 

FORMAT OF INPUT DATA RECORD "OSI" IS: 

NO. OF 
FIELD CHARACTERS FORMAT 

1-3 3 13 
4-S 5 15 
9 1 11 

10-15 6 312 
16-19 4 212 
20-Z3 4 ZIZ 
Z4-Z6 3 13 

Z7 1 11 

2S-33 6 31Z 
34-37 4 ZI2 
3S-41 4 21Z 

4Z 1 11 
43 1 11 

44-47 4 4X 
4S 1 11 

49-5Z 4 4X 
53 1 11 
54 1 11 

55-57 3 13 
5S 1 11 

59 1 IX 
60-62 3 13 
63-65 3 13 
66-77 12 12X 
7S-S0 3 A3 

ITEM 

STATION 
TAG NO. 
TAG TYPE 
DATE RELEASE ,DIMO/YR. 
LATITUDE AT RELEASE,DEG.,MIN. 
LONGITUDE AT RELEASE,OEG. ,MIN. 
SIZE AT RELEASE,CARAPACE LENGTH,MM. 
SEX AT RELEASE,l=MALE,Z-FEMALE, 
3-BERRIED 
DATE RECAPTURED,D/MO/YR. 
LATITUDE AT RECAPTURE,DEG.,MIN. 
LONGITUDE AT RECAPTURE,DEG. ,MIN. 
RELEASE'l 
RECAPTURE-I 
SKIP 
EGG STAGE I-NEW EGG ,2'OLD EGG ,3-REMNANTS 
SKIP 
FOUND ,I-FISHERMAN ,2-PLANT 
GEAR TYPE,l-INSHORE,Z-OFFSHORE, 
3-SCALLOP DRAG 
SIZE AT RECAPTURE,CARAPACE LENGTH,MM. 
SEX AT RECAPTURE,l-MALE,2-FEMALE, 
3-BERRIED 
SKIP 
DEPTH AT RELEASE 
DEPTH AT RECAPTURE 
SKIP 
"OS I , RECORD 10. 

USE THE FOLLOWING EXAMPLE TO SET UP STREAM FILE: 

!JOB INV.GROUP 
! PURGE TAGOSO 
! PURGE LOCI 
!BUILD LOC1;REC--SO"F,ASCII;DISC'5000 
!FILE FTN01-TAGD80,NEW;SAVE;DISC-1000,16,l;REC--Z7"F,ASCII 
!FILE FTNOZ'LOC1,OLD 
!FILE FTN07'DATAFILE,OLD 
!FILE FTNOS-MALEOSI,OLD 
!FILE FTN09-FEMB08I,OLD 
!RUN LOCSEL 

CONTROL RECDRDS( 3) 
!EOJ 

CONTROL RECORDS (FREE FORMAT) 

THERE ARE THREE CONTROL RECORDS: 

1. THE FIRST CONTROL RECORD HAS TWO FIELDS: 

OPTl,OPT2 

SUPPLY THE OPTION VALUE-IF OPTl-1,THE DATA FILE LOCI WILL BE PRODUCED 
FOR THE USE OF STATLOC PROGRAM. 
IF OPTl-Z,IT DOES NOT. 
IF OPTZ=l,CHANGE NAUTICAL MILES TO KILOMETERS. 

IF OPT2 IS ANY OTHER NUMBER THAN I, THEN VALUES ARE IN NAUTICAL MILES. 

Z. THE SECOND CONTROL RECORD HAS ONE FIELD: 

TITLE(MAX.SO CHARACTERS) 
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3. THE THIRD CONTROL RECORD HAS ELEVEN FIELDS: 

FR()ot DATE, TO DATE,GROWTH LIMIT ,BASE TIME, INPUT FILE NUMBER ,NUMBER 
OF KEYS,KEYS,NUMBER OF EXCLUSIONS,EXCLUSIONS,EXCLUSIONS,EXCLUSIONS. 

FR()ot DATE-ONLY DATA RECAPTURED AFTER THIS DATE WILL BE PROCESSED. 
SEE "TO DATE" ALSO. YR/MO/D IN FORMAT 312 

TO DATE-ONLY DATA RECAPTURED ON DR BEFORE THIS DATE WILL BE PRO-
CESSED. SEE "FR()ot DATE" ALSO. YR/MO/D IN FORMAT 312 

GROWTH LIMIT -WOULD EXCLUDE ANY DATA WITH A SIZE DIFFERENCE LESS 
THAN THIS GIVEN VALUE. E.G IF THE VALUE GIVEN WAS 5 
(I.E. 2,3,4,2.5) WOULD BE EXCLUDED FROM SUMMARY 
TABLE BUT IS SHOWN IN OUTPUT WITH ASTERISK AT FAR RIGHT. 

BASE TIME-THIS VALUE IS EXPRESSED IN DAYS. WOULD EXCLUDE ANY DATA 
WHICH HAD BEEN OUT LESS THAN THE GIVEN NUMBER OF DAYS. 
E.G. IF THE VALUE WAS 50,ANYTHING LESS THAN 50 DAYS,(I.E 
25,30,lO)WOULD BE EXCLUDED FROM THE LISTING AND DATA 
SUMMARY TABLES. 

INPUT FILE NUMBER-7 

NUMBER OF KEYS-THE NUMBER OF FIELDS TO BE SORTED. DEFAULT IS 1. 

KEYS-A KEY NUMBER TO DESCRIBE WHICH FIELDS ARE TO BE SORTED. THE 
FOLLOWING IS A LIST OF KEY NUMBERS AND THEIR DESCRIPTIONS: 

I-TAG NUMBER 
2-OATE RELEASED 
3-l0NGITUDE AND LATITUDE(RELEASED) 
4-OEPTH AT RELEASE 
5-SIZE AT RELEASE 
6-SEX AT RELEASE 
7-OATE RECAPTURED 
B-lONGITUDE AND LATITUDE(RECAPTURED) 
9-OEPTH AT RECAPTURE 

10-SIZE AT RECAPTURE 
Il-SEX AT RECAPTURE 
lZ-GROWTH 
13-PERCENTAGE GROWTH 
14-CHANGE IN DEPTH 
15-OISTANCE MOVED 
16-OEGREES 
17-DAYS OUT 
IB-TAG TYPE 
19-FOUND 
20-GEAR 
21-FLAG 
22-STATION 
23-EGG STAGE 

DEFAULT IS 1,SORTED BY TAG NUMBER IN ASCENDING ORDER. 

NUMBER OF EXCLUSIONS-THE NUMBER OF FIELDS HAVING EXCLUSIONS. 
THIS VALUE CAN BE SPEC IFIED AS "0" FOR NO 
EXCLUS IONS. 

EXCLUSIONS-ANY NUMBER OF GROUPS CONTAINING THREE NUMBERS EACH 
FIRST BEING A KEY NUMBER TO DESCRIBE THE FIELD HAVING 
EXCLUSIONS;THE SECOND AND THIRD GIVING THE RANGE OF 
VALUES TO BE INCLUDED IN THE FIELD. IF THE r«JMBER OF 
EXCLUSIONS IS O,THIS FIELD WILL BE IGNORED. 
MAXIMUM EXCLUSIONS IS THREE. 

EXAMPLE OF CONTROL RECORDS: 
1,1 
AREA A,1977 -7B RELEASES 
000000, 999999,-1,0,7,1,15,1,5,95,999 
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EXPLANATION OF OUTPUT OF LOCSEL 

PROGRAM PROOUCES A TABLE LISTING INFORMATION READ FROM DATA 
FILE;DIFFERENCES IN SIZE ,DEPTH ,LATITUDE ,AND DEGREES;S CHANGE IN 
GROWTH AND THE NUMBER OF DAYS OUT FOR EACH LOBSTER BETWEEN RElEASE 
AND RECAPTURE. 

A SUl+lARY IS PROOUCED LISTING RElEASES,RECAPTURES,AIIO S OF 
RElEASES WHICH IOE RECAPTURED FOR MALES,FEMAlES,BERRIED,TOTAL 
FEMALES ANO TOTAL. A TABLE LISTING !£AN,S.E. ,S.D. ,MIN. ,MAX. , 
RAilGE ,HUM. ,AHO SUM FOR DEPTH CHANGE,DISTAIICE MOVED ,DAYS RELEASED. 
GROWTH AT RECAPTURE,REL. SIZE AT RECAPTURE,RELEASE DEPTH,AND 
RECAPTURE DEPTH. 

INPUT RELEASE INFORMATION WITHOUT RECAPTURE DATA CAlI ALSO 
BE USED. THE PROGRAM WILL IGNORE RELEASE INFORMATION ONLY WHERE 
BOTH RELEASE ANO RECAPTURE DATA SUfotfARIES CALCULATIONS ARE 
REQUIRED FOR Sl/MMARY INFORMATION. 

IN THE OUTPUT TABLE CF DATA LISTING THE HEADING CATEGORIES ARE: 

REl S/E-RELEASE SEX (S) AND EGG STAGE (E): 
TT-TAG TYPE; 

F-THE FOUND BY CATEGORY: 
G- GEAR TYPE: 

CODES-RECORD TYPE: 
E- RELEASE CODE. IF THERE IS AN ASTERISK BESIDE THIS COLUHH, THE 

DATA IN THE RAW ARE EXCLUDED FROM THE SUMMARY TABLES BECAUSE 
SOI£THING IS ~ONG WITH THE RElEASE-RECAPTURE ~TA, E.G . NO SEX 
G lVEN AT RElEASE. 

A NEGATIVE VALUE UNDER 'GTH HH' ANO 'GRTH S' (PERCENT GROWTH) INDICATES 
THAT THE RECOVERY LENGTH (REC SIZ) IS PROBABLY MISSING. A NEGATIVE VALUE 
UNDER DEPTH CHANGE (DEP CHG) COULO INDICATE THAT THE RECOVERY DEPTH (REC 
OEP) IS MISSING. EXAMPlE INPUT' OUTPUT AFTER PROGRAM LISTING. 
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STATLOC PROGRAM 

INPUT 

INITIAL OATA MUST B£ RUN TliROUGH TltE LOCSEL PROGRAM WHICH 
CREATES A DATA FILE · LOCl·. TltE !'AIN INPUT DATA REQUIRES STRAIGHT 
LINE DISTANCE [o()VED(KM OR HAUT. MILES), DIRECTION [O()VED, (IN DEGREES 
FROM TRUE NORTH) AND DAYS OUT BETWEEN RELEASE AND RECAPTURE. 

FORMAT rI' INPUT OATA RECORD IS: 

NO. (I' 
FIELD CHARACTERS FORMAT ITEM 

1-5 5 IS TAG NUMBER 
6-7 2 SPACE 
8-12 5 F5.1 DISTANCE TRAVELLED 

11-13 2 SPACE 
14-18 5 F5.1 DIRECTION IN DEGREES 
19-20 2 SPACE 
21-24 4 14 DAYS OUT B£TWEEN RELEASE 

ANO RECAPTURE 
25-26 2 SPACE 
27-28 2 12 FLAG FOR KM (1) OR HAUT. 

USE TltE FOlLOWING EXAMPLE TO SET UP STREAM FILE TO RUN PROGRAM. 

!JOB INV.GROUP 
!FILE FTN02-LOCI,OLD 
! RUM STATLOC 

TI TLE RECORD 
!EOJ 

TO USE INTERACTIVELY : 

:FILE FTN02-LDCl,OLD 

MILES (2) 

:FILE FTN06;DEV-LP(THIS FILE DECLARATION SENDS TltE OUTPUT TO TltE 
LINEPRINTER. IF THE OUTPUT IS REQUESTED ON TltE 
TERMiNAl BEING USED,LEAVE THIS OUT.) 

: RUM STATLOC 
CURSOR WILL PROMPT YOU TO TYPE IN TITLE ,AND THEN PRESS 
CARRIAGE RETURN. 

(IF [O()RE THAN ONE RUN IS TO B£ DONE INTERACTIVELY,THE FILES ONLY 
HAVE TO B£ DECLARED ONCE. TO ERASE THE PREVIOUS FILE DECLARATIONS 
TYPE "RESET '''. 

EXPLANATION OF OUTPUT OF STATLOC. 

PROGRAM USES THE OATA FILE LOC1(OBTAINED FROM RUNNING LOCSEL FIRST) 
TO PRODUCE VALUES FOR THE MEAN SQUARE DISPERSIONS COEFFICIENT, 
NORTH-SOUTH DIRECTIONAL COMPONENT,EAST-WEST OIRECTIONAL COMPONENT, 
MEAN VECTOR ANGLE,RAYLEIGH TEST,RAYLEIGH TEST STATISTICS,AND TltE 
COMPONENT rI' THE RAYLEIGH TEST IN THE DIRECTION rI' THE THECIIETICAL 
ANGLE,THE NUMBER rI' INOIVIDUALS,SUM,MINIMUM VALUE,MAXIMUM VALUE, 
RANGE ,MEAN ,STANDARD DEVIATION,AND STANDARD ERROR ARE ALSO GIVEN FOR 
DAYS OUT AND DISTANCES [O()VED. EXAMPLE INPUT AND OUTPUT FOLLOWS 
PROGRAM LISTINGS. 
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C SOURCE LISTiliG OF PROGRAH LOCSEL. 
C 

PROGRAH LOCSEL 
C SAVED III EDITOR .IS QLOCSEL 
C MODIFIED TO PRINT ONLI RECAPTOU IlIFO Wl!EII SAME LOBST!B 
C RECAPTORED. ALSO TO REI«lVE QtmlOWH VALDES FOR DIST.,UEG.,TIME 
C JAN 20/S3--G.FAWKES 
C FIELD DECLARATORS 

IKTECER._ TAG,ITH,IDIFF2,T1BLE(S,8,2),NXTR,RC,FDtE,DATE1 
IKTEGER.4 RLT, ReT ,RLM, RCM,RLF ,RCF ,RLB, RCB, REeS , TDTE, Il)TE 
IlITEGER"4 RCFCB,TLFLB 
REAL DGS,FIELD,V(111,DST,RDIFF1,E(3,231 
INTEGER ORLD ,DRLM,DRLI ,LTTD ,LT1H ,LH1D ,LN1K ,LT2.D,LT2H ,LH2D ,1JI2M 
INTEG!R DRCD,DRCM,DRCY,TlP,SZl,SZ2,SX1,SI2,FND,GR,DP1,DP2,Cl,OPTl 
LOGICAL LR(61,LAOP,LFOP,LK(991,LREC(651,FAIL,SOSP,LC(401,FLAG 
INTEGER DATA4,OFT2 
REAL DAT12 , DATA3 
INTEGER AOP,FOP,KI(991,FNOM,IIS(231,[FD1(2,231 
CHARACTER FLO"1,TITLE"SO,DATEL"27,CMD"SO,REC"12,C2"3,FL"lS 
CHARACTER CREC"129 
CHARACTER STl"S(Sl,ST2"14(Sl,REC1"129,tp"9,IFD"S(23),SRTNHE"11 
CHARACTER TREC"6 
CHARACTER ST3"14,5T4"14 
EQOIVALEHCE (REC,LR), (LFOP,FOP), (LAOP,AOP), (LI,KI) , (LREC,REC1 ) 
EQUIVALEHCE (La, CMD) 
SYSTEM INTRINSIC COHIIAHD,FOPEN,FCLOS!,PREADDIR,FWRITEDIR 
SYSTEK INTRINSIC FGETiliFO 
SISTEK INTRINSIC DBIHARI,CREATE,ACTIVATE,PREAD , FWRITE 

C FOR , DESCRIPTION OF SISTEM IHTRIHSICS REPER TO: 
C BP 3000 
C HFE INTRINSICS 
C REPEUHCE HAHOAL 
C PART NO 30000-90010 
C AV.n AN E FRCM: 
C BE1IU!TT-PACURD COHPAHI 
C COHPOTER SYSTEM DIVISION 
C HFE DOCOHEHTATION 
C 19"1 PROIlERIDGE AVEIIllE 
C COPERTIlIO,CAL. 95014 
C 

DATI. STl/-MALE ",·FEMALE ·,"BEllRI!D ·,"TotAL ·,"TOT nK "/ 
DATA ST2/"DEPt!! CIWIGE " ,"DISTANCE MOVED", "DAtS RELEASED " 

1 "GRTH AT RECAP ", "REL SIZ OF REC", "RELEASE DEPTH ", "RECAPTORE DEP 
2.-,"RELEASE SIZE w, 

DATA 5131"(N1UT . HILES )"I,ST4/"(IIt.OHETEIIS )"1 
DATA [PD/"02,OS-,·09,OS·,·19,09","29,03·,·33,03·,"38,Ol·, 

'·43,08","53,09","63,03-,"61,03","12,01·,"13,05","18,07", 
2"86,05","92,05","98,05","105,.","11',1·,·1'_,1",·"6,'","121,'·, 
3"118,3","40,01-1 

DATA tFDl/2,5,9,8,19,9,29,3,33,3.38,',4),8,53,9,6),),67,). 
172,1,13,5,18,1,86,5,92,5,98,5,105,4,111,1,11 •• 1,116,1.127,1,118,3. 
240,11 

C PROGRAM IHITIJLlZATION 
CALL ONITCONTROL(8,1) 
CALL ONITCONTROL (9, 1) 
CALL ONITCONTROL(S,S) 
CALL ONITCONTROL(9,S) 
RLTsO 
RLH.O 
RLF.O 



RLS.O 
ReM.O 
RCF~O 
RCS.O 
RCFCB.O 
IL!'LB.O 
RCT.O 
TREC[l:S]" , 
AOPaS_OS 
FOP·S4 
WRITE(CHD,7000) 

7000 FORMAT('PURGE LOCVRX',S15C) 
CALL COHIWID( CIII) ,IERR, IPRH) 
WRITE (CIII) , 7001 ) 

7 

7001 FOBHAT('BUILD LOCWR[,DISC. 6000,REC.65,l,F , ASCII',Sl5C) 
CALL COHIWID(CIII),IERR,IPRH) 
FL.'LOCVU.PUB.GROOP • 
ILW.roPEN(FL,SlL,S505L,65",,1, 1) 
IF(.CC.) 901,2,901 

901 CALL PRlHTFILEIIIPO(ILV) 
STOP 1 

2 IFL.FOP!N(.LFOP ,LAOp,6t·QO~ ' f,1 , 1,5000OJ,32,1) 
Ir(.CC . ) 900,1,900 

900 CALL PRiliTPILEIHPO(IPL) 
STOP 
CALL DATELIIIE(DATEL) 

C READ CONTROL CARDS. THE FIRST CARD CONTAiliS THE OPTION. THE 
C SECORD CONTAiliS THE TITLE. THE THIRD CONTAiliS THE RANGE OF 
C DATIS TO BE PROCESSED,GROWTH LIMIT,BASI TIM! III DAIS,DATA 
C IllPOT PILE lIUIIBER,lIUIIBER or PIELDS TO BE SORTED,THE PIElJ)S TO 
C BE SORTED, THE NUMBER OF PIELDS TO BA VI! EICUSIONS, AND THE 
C PIELD TO BE SORTED VITH "!II!! RAMOE OF V ALOES TO BE UCLtJDED. 
C 
C COIITROL RECORDS ABE PREE FOIlUT. 
C 

RK1D(S,·)optl,opt2 
RlWl(5,') TITLE 
R!1D(S,·)FDTE,TDTE,GL,lBT,I1',HIT,(IYS(X),I. ',SEY),HE%,«(E(I,J), 

lI·',3),J·',NEX) 
IP(lIEt.ME.O) GOTO 10 
Nn. , 
ns( 1).1 

C READ DATA PROM CARDS. 

C 

10 RE1D(INP,5000,EKD~61)Cl.TAG,TYP,DRLD,DRLM,DRLr,LT1D,LT1H,LN1D, 
1LN1H, 3%1 ,SI1,DRCD,DRCM,DRCT,LT2D,LT2K,LN2D,LN2H,IRL,IRC,IEG,FND, 
2OR,ss2,3X2,DP1,DP2,C2 

5000 FORHAT(I3 , I5,I',1I2,I3,I',712,211,4X,Al,4X,2Il,I3,Il,lX,2I3, 
1121,A3) 

C DISTANCE TRAVELLED AND DEGREES. 
C 

DST'RDIFF1(LT1D,LT1H,LR1D,LH1",LT2D,LT2H,LK2D,LN2H,DGS) 
C CIWIOI "AUT. HILES TO 01. 

IF(OFT2.EQ.l) DS1=DS1·1.8532 
IDI.mIFF2(DRLD ,DRLH, DaLY , DReD, DRCH, DRCY) 
IF(IDI.LT.IBT) GOTO 10 
nm:.DRCY 
nm:.nm:·10000+DRCH·100+DRCD 
IP(nm:.LT . FDTE.OR.nm:.G1. TOT!) GOTO 10 
DEPTB.FLOAT(DF2-DP1) 



C 

"-aa ll 
" 

GRTR.FLOAT(SZ2-SZ1) 
PCGTH-O 
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IF(SZl.NE.O) PCGTH=GRTH/FLOAT(SZl).100.0 

C CHEcr TO SEE WHETHER ERRORS WERE !lAD! IN DETERMINING THE SEt, 
C EITHER BEFORE RELEASE OR AFT!II RECAPTURE. 
C 

c 

IF«stl.EQ.l.AHD.SI2.GT.l).OR.(st2.EQ.l.ABD.SI1 .NE.l» FLG:·.· 
IP«stl.LT.l.0R.SX1.GT.3» FLO.·.· 
IF(ITH.LT.O) FLO.'·' 
WRlTE(R!C1,600t) TAG,DILY,DRLK,DRLD,LT1D , LT1H,LB1D,LN1M,DP'tSZ1, 

1S11 t 1£0 , ORCY ,DRat, DRCD ,1.12» ,LT2M, Ll2D ,LH2K ,DP2 ,37.2 ,3%2, GRm t PCOt8 I 

2DEPTB,DST ,DGS,Il'M, TrP,PND,GR,Cl ,C2,FLG , IRC 
IF(N!X.LT.l) GOTO 7 
DO 6 Iat,HEX 
TP.· " 
TF[9-[FD1(2,IFII(!(I,I»).I:[FD1(2,IPIX(E(I,I»)]_ 

lREC1[[FD1(I,IPII(E(I , I») :[FD1(2,IPII(!(I,I»)] 
V lLalllI1JII (TF ) 
IF(!(2,I).EQ.0.0.ABD.E(3,I).EQ.0.O.ABD.VlL.LE.B(2,I» GOTO 10 
IF(B(2,I).EQ. 0.0.ABD.E(3,I).EQ.0.0) GOTO 6 
IF(VlL.LT.B(2,I).OR.VlL.GT.S(3,I» GOTO 10 

6 CONTINO! 
7 RLToRLT.l 

C TOTlL THE IIOIIBER 01 MALES ABD FBMALES FOR RELBASES ABD 
C RECAPTURES. 
C 

C 

IF(stl.EQ.1) RLMoRLH.l 
IF(stl.EQ.2) RLl_RL1.l 
IF(stl.EQ.3) RLB.l!LlI+l 
IF(IRC.EQ.O) GOTO 3 
RC'hacr., 
IF(st2.EQ.l) RCH.&Cll+l 
IF(st2.EQ.2) RCP.RCF.l 
IP(st2.EQ.3) RCB=RCB+l 
IF(st2.EQ.O .ABD.stl.EQ.1) !CHoRe""1 
IF(SI2.EQ.0.ABD.stl.EQ.2) RCP.ftCP.l 
IF(st2.EQ.0.ABD.stl.EQ.3)RCS.RCB+l 

C FILE mos IS THE HALE PLOTTDIO OOTPOT 
C PILE m09 IS TIlE I'EHALE • BBIlRI!D PLOTTDIO OOTPGT 
C TIlEY caNTlIN: RELEASE SIZE, DISTAIICB HOVBD, TIHB OOT (IN DAYS) 
C 

IP(SI1.LT.l.0R.SI1.0T.4) GOTO 3 
IF(IRC .Hl!.1) GOTO 3 
IF(LT1D.LT.l.0R.LH1D.LT.l.0R.LT2D.LT.l.0R.LH2D.LT.l) GOTO 3 
IP(DRLt.LT.l.0R.DRCt.LT.l) GOTO 3 
IP(SZI .LT.20.0R.SZ1.0T.300) GOTO 3 
IP(SI1.NE.l) GOTO 200 
WRITE(S,201) SZI,OST,ITH 

201 PORKlT(P4.0,18.2 , F5.0) 
GOTO 3 

200 VRIT!(9,201) SZI,DST,ITH 
3 CALL FWRITE(ILV,LR!C ,65 ,SOL) 

IF(.CC. ) 90,10,90 
90 CALL FRINTFILEINFO(ILV) 

STOP 20 
61 VRITE(CHD,7002) 



9 

7002 FORMAT( "PURGE STDIII" , S 15C) 
CALL COHHAIID(CHD,IERR,IPRM) 
CALL UHITCOHTROL(S,S) 
CALL OIlITCOHTROL ( 9, S) 
WRITE(CHD,7010) 

7010 FORMAT("PURGE LOCWR[I",SI5C) 
CALL COMMAHD(CHD,IERR,IPRM) 
IiltITE(CHD,7003) 

1003 PORHJt(aaOILD STDIN;DISC~10;REC.40,ltFJASCII·,S1SC) 
CALL COMMAHD(CHD,IERR,IPRM) 
IiltITE(CHD,7009) 

7009 FORMAT("YILE STDIH.STDIII.POB.GROOP,OLD",SI5C) 
CALL COMMAHD(CHD,IERR,IPRM) 
FL="STDIII.P1lB.OROOP " 
ISC:FOPEN(FL,S3L,S505L,40",,1,1) 
IF(.CC.) 902,_,902 

902 CALL PRiliTFILEIIIFO(ISC) 
STOP 3 

4 CONTINUE 
IiltITE(CHD, 7006) 

7006 FORMAT("INPOT LOCWU") 
CALL FIiltITE(ISC,LC,_O,SOL) 
IF(.CC.) 903,5,903 

903 CALL PRINTFILEINFO(ISC) 
STOP • 

5 CONTINUE 
CHD( 1: 1 j." " 
CHD(2:79]·CHD(I:79] 
CHD(I:5]."[!l " 
DO 62 hI ,lin 
CKD(I"6:5]·lFD(rtS(I» 
IF(I.GJ!.JI[Y) GOTO 62 
CHD(I"6+5,I]=";" 

62 COJlTIllOE 
CALL FIiltITE(ISC,LC,40,SOL) 
IiltITE(CHD, 7007) 

1007 FORMAT("OUTPUT LOCWR[I") 
CALL FIiltITE(ISC,LC,40,SOL) 
IiltITE(CHD ,100S) 

700S FORMAT("EIID") 
CALL FIiltITE(ISC,LC,.O,SOL) 
CALL FCLOSE(ILW, 1 ,0) 
CALL FCLOSE(ISC, 1 ,0) 
SRTHME."SOPRSORT.POB.SYS • 
SUSP=S2L 
FLAO·S1L 
CALL CREATE(SRTHME, ,IPM, ,FLAG) 
IF(.CC.) 63,64,64 

63 STOP 96 
6_ CALL ACTIVATE(IPM ,SUSP) 

IiltITE(CHD,1004) 
1004 FORMAT("PORGE LOCWRK",SI5C) 

CALL COHHAIID(CHD,IERB,IPRM) 
IiltITE(CHD,7005) 

1005 FORMAT("PORGE STOIK",SI5C) 
CALL COMMAHD(CHD,IERR,IPRM) 
PL=·LOCVR~l.PUB.GROOP • 
ILWsFOP£H(FL,S]L,S50SL,65",,1,1) 
Ir(.CC.) 90',60,90' 

904 CALL PRINTFILEINFO(ILW) 



C 

STOP 5 
60 ICNT=FREAD(ILW,LREC,65) 

IF(.CC.) 66,67,500 
66 CALL PRIIITFILEIIIFO(ILW) 

STOP 30 
67 IF(LNS.GT.O) GOTO 20 

10 

C DATA TABLE WILL BE PRIIITED WITE FOLLOIIIIIG LABELS. 
C 

C 

IIRITE(6,6000) TITLE,DATEL 
6000 FORMATC"'· ,180, 18I,A27,/,1 ,2%, "TAG DATE am. REf.. REL .. , 

l"REL REL DATE REC REC REC REC REC GTE GRTE DEP DIST 
2 TRUE DAYS T F G CODES E" ,1,31,"' RELEASED LAT LON 
3DEP SIZ S/E RECAPTURED LAT LON DEP SIZ SEX HH S" ,31, "CBG 
411010 DIRC OUT T") 
IF(OPT2-1)7050,7051 ,7050 

7050 IIRlTE(6,7080) 
7080 FORHAT(91X, 'N.MI.'/) 

GO TO 7090 
7051 IIRITE(6,7081) 
7081 FORHAT(91I,'KM.'/) 
7090 LNS.14 

20 IF(REC1(2:5].HE.TEEC(2:5]) GO TO 7060 
CREC(1:129].REC1(1:129] 
IIRlTE(6,1061)CREC(43:86] 
GO TO 1062 

7060 IIRlTE(6,6101) Reel 
TREC(2:5]=REC1(2:5] 

7061 FORHAT(42I,A86) 
1062 IF(OPT1.HE.l)GO TO 100 

READ(REC1,102)DATA1,IIR,IMO,IDY,LAT1,LATE,DATA2,DATA3,DATA4 
102 FORMAT(lI,I5,36I,I2,2(lI,I2),2I,I2,3I,I2,32I,F5.1,lX,F5.1,2I,14) 

IF(IMO.EQ.0)DAT14=-99 
IF(LAT1.EQ.0.OR.LATE.EQ.0)DATA20999 
IF(LAT1.EQ.0.OR.LATE.EQ.0)D1T13·999 
IIRlTE(2,101)DATA1,DATA2,D1TA3,DATA4,OPT2 

101 FORHAT(I5,2I,F5.1,2I,F5.1,2I,I4,2I,I2) 
100 CONTINo! 
6101 FORH1T(1128) 
6001 FORMAT(lX,I5,2X,I2,tt,n,I2,n'",I2,2I,212,lX,2I2,lX,I3,lX,I3,ZI, 

lIT,lX,Al,2X,!Z,tt'",I2,-'-,I2,2X,212,lX,2I2,lX,I3,lX,I3,2I,I1,F5.0, 
2F7.2,11,'5.0,1X,F5.1,11,'5.1,2%,I4,2I,11,2I,I1,11,I1,11,I3,"'-,A3, 
32I,Al,Il) 
LNS.LNS-l 
READ(REC1,6102)TAG,DRLY,LT1D,LT1M,LN1D,LN1M,DF1,SZl,SI1,DRCI,DRCM, 

lDRCD ,LT2D ,LT2M,LN2D, LN2H ,DP2 ,SZ2, S12, GR'l'H ,DEPTH ,DST t ITM, FLG, IRe 
6102 FORMlT(lX,I5,2X,I2,8X,2I2,lI,212,lX,I3,lX,I3,2I,Il,4X,I2, 

111,I2,11,I2,2%,212,11,2I2,1X,I3,11,I3,2%,I1,F5.0,81,F5.0, 
211,F5.1,81,I4,181,11,I1) 
WRIT!(1,1900) TAG,LT1D,LT1H,LN1D,LH1M,DRCD,DRCM,DRCY, 

1LT2D,LT2H,LHZO,LN2M 
1900 FORMAT(I5,llI2) 

IF(FLG.HE." ") GOTO 60 

C SEPARATE THE FIELD BY MALE, FEMALE, BERRIED, AND TOTAL. 
C 

DO 25 I=l,5 
IF(I.EQ.l.AND.Sll.EQ.l) GOTe 50 
IF(I.EQ.l.AHD.Sll.EQ.2) I.2 
IF(I.EQ.l.AHD.SI1.EQ.3)I=3 



C 

II 

IF(I.EQ.2.AND.SX1.EQ.l) I=4 
IF(I.EQ.3.AND.Sll.EQ.2)I.4 
IF(I.EQ.4.AND.Sll.EQ.3) I=4 
IF(I.EQ.5.AND.Sll.EQ.l) GO TO 25 
IF(I.EQ.5.AND.Sll.EQ.2) I=5 
IF(I.EQ.5.AND.Sll.EQ.3) I.5 

50 CONTIHUE 

C USE CONTROL IHFOBMATIOH TO EXCLUDE UNNECESSARY DATA FROII 
C SFECIFIED FIELDS. 
C 

DO 24 J=1,8 
GOTO (41,42,43,44,45,46,41,48),J 

28 IF(TABLE(I,J,1).EQ.0) GOTO 30 
CALL FREADDIR(IFL,LR,6,TABLE(I,J,2» 
IF(.CC.) 905,26,905 

905 CALL PRIHTFILEIHFO(IFL) 
STOP 10 

26 READ(REC,1001) FIELD 1 ,NITR 
RC~RC+l 
WRlTE(REC,1001) FIELD1,RC 
CALL FWRlTEDIR(IFL,LR,6,TABLE(I,J,2» 
IF(.CC.) 906,21,906 

906 CALL PRIHTFILEIHFO (IFL) 
STOP 11 

21 WRlTE(REC,1001) FIELD,O 
1001 FOBMAT(F6.1,I6) 

CALL FWRlTEDIR(IFL,LR,6,He) 
IF( .CC.) 901,29,908 

901 DISPLAY BC, BEC 
CALL PRIHTFILEIHFO(IFL) 
STOP 12 

908 CALL FRIHTFILEIHFO(IFL) 
STOP 14 

29 TABLE(I,J,2).RC 
24 CONTIHUE 
25 CONTIHUE 

GOTO 60 
30 RC.RC+l 

TABLE(I,J,1)=RC 
GOTO 21 

41 FIELD=ABS( DEPTH) 
IF(DP1.EQ.0.OR.DP2.EQ.0.OR.IRC.EQ.0) GOTO 24 
GOTO 28 

42 FIELD.DST 
IF(LT1D.EQ.0.OR.LT2D.EQ.0) aoTO 24 
GOTO 28 

43 FIELD.FLOATJ(ITM) 
IF(DRLY.EQ.O.OR.DRCY.EQ.O) GOTO 24 
GOTO 28 

44 FIELD=GRTS 
IF(SZ1.EQ.0.OR.SZ2.EQ.0) GOTO 24 
IF(GRTS-GL)24,28,28 

45 FIELD=FLOAT(SZ1) 
IF(SZ1.EQ.0.OR.IRC.EQ.0) GOTO 24 
GOTO 28 

46 IF(DP1.EQ.0) aOTO 24 
FIELD=FLOAT(DPl ) 
GOTO 28 

41 IF(DP2.EQ.0.OR.IRC.EQ.0) aOTO 24 



FIELD.FLOAT(DP2} 
GOTO 28 

48 IF(SZ1.EQ.O} GOTO 24 
FIELD=FLOAT(SZl } 
GOTO 28 

12 

c 
c 
c 
C 

PRIlIT TABLE GIVING SDMIIARY OF MALES, FEMALES, AND TOTALS POR 
RELEASES, RECAPTORES, AND THE S OF RELEASES RECAPTURED. 

500 WRITH(6,6002} 
6002 FORMATC W1",3_C n.·),3X,"SUKHlRY-,3X,3_C·.·),/,1X,34C w •• ), 

l1X,"IHFORHATIOli .. ,3I1C· ... ),/,/,14X,·TOTAL KALE FEMALE BERRIED", 
221, "ALL FEMALES"/} 

TLFLB=RLF+RLB 
WHITH(6,6003} RLT ,RLH,RLF ,RLB, TLFLB 

6003 FORIIAT(1X,"1IELEASED ",5(I5,2X},n 
RCFCB=RCF+RCB 
WRITH(6,600.} RCT,RCM,RCF,RCB,RCFCB 

6004 PORMAT(1X,"RECAPTORED ",5(I5,2X},/} 
IF(RLT.NE.O} RCPC=FLOATJ(RCT}/FLOATJ(RLT}"100.0 
IF(RLH.NE.O} RCMPC=FLOATJ(RCM}/FLOATJ(RLH}"100.0 
IF(RLF.NE.O} RCFPC=FLOATJ(RCF}/FLOATJ(RLF}"100.0 
IF(RLB.NE.O}RCBPC.FL01TJ(RCB}/FLOATJ(RLB)"l00.0 
IF(TLFLB.NE.0)RCPPC=(FLOATJ(RCFCB}/FLOATJ(TLFLB}}"100.0 
WHITE(6,6005} RCPC,RCMPC,RCFPC,RCBPC,RCPPC 

6005 PORMAT(1X, "RECAP S REI. ",5(F6 .2, lX} ,n 
LHS=68 
DO 550 bl,8 
DO 520 [=1,5 
IF(TABLE([,I,l}.NE.O} GOTO 530 

520 COllTINOE 
GOTO 550 

530 COllTIHOE 
C 
C 
C 
C 
C 
C 
C 

PRIlIT SEVEII TABLES WITH EACH GIVING THE MEAN, S.E., S.D., 
MDf., MAX., RANGE, NUN, AND SUM or HALES, FEMALES, BERRIED, AND A 

TOTAL POR DEPTB CHANGE, DISTANCE HOVED, DAYS RELEASED, GRTH AT 
RECAPTORE, REL.SIZE OF RECAPTORE, RELEASE DEPTB, RECAPTORE 
DEPTB, AND RELEASE SIZE. 

IF(I.NE.2} GO TO 6070 
WHITH(6,6067} ST2(I} 

6067 FORMAT(/,lX,A14,7X,~AN·,5X,·S.E.·r5X,"S.D.·,4X, 
l"MIN MAX RAIIGE 110M SUM" } 
IF(OPT2-l} 6068,6069,6068 

6069 WRITH(6,6066} ST4 
GO TO 6080 

6068 WRITH(6,6066} ST3 
6066 PORMAT(1X,Al4/} 

GO TO 6080 
6070 WRITH(6,6006} ST2(I} 
6006 FORMAT(/,1X,A14,1X,~AH·,SX,·S.E.·,SX,·S.D.·,4X, 

1 "MIN MAX RANGE 110M SUM" ,n 
6080 DO 540 J= 1 ,5 

RC=TABLE(J ,I, l} 
IF(RC.EQ.O} GOTO 540 
C=O.O 
TDAT.bO.O 
TD2=0.0 
V(8}·99999999.0 



C 

V(9)·-9999999 . 0 
510 CALL FREADDIR(IFL,LR,6,HC) 

IF(.CC.) 900,511,900 
511 READ(REC,1001) FIELD,HC 

Cae., 
TD1Tl,TD1Tl+FIELD 
TD2=TD2+FII!I.D··2 
IF(FII!I.D.LT. V(S» V(S)=FIELD 
IF(FII!I.D.GT.V(9» V(9)=FIELD 
!F(RC.IIE.O) GGTO 510 
V(2),C 
V( n.TDUAIC 
SSQ=TD2-TDlf"'21C 
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IF(C.OT.l.0) V(3).SSQ/(C-l.0) 
IF(C.LE.l.0) V(3).0.0 
IF(V(3).1IE . 0.0) V(_).SQRT(V(3» 
IF(V(3).SQ.0.0) V(_).o.O 
V(5)·V(4)/SQRT(C) 
V( 10). V( 9)-V(S) 
WRITE(6,60OT) ST1(J),V(I) ,V(5),V( _),V(S),V(9), V(10),V(2),V(I)'V(2) 

6001 FORHlT(lX,A8,11X,F6.1,2X,F7.1,2I , P7.1 , lX,3(F6.1,lI),lI,F6.0, 
12I,F9.1,1l 

5W COIITIIItIE 
LllSaLIIS-13 
IF(LNS.GT.O) GOTO 550 
WRITE(6 ,6010) 

6010 FORHAT('I') 
LHS.SO 

550 COHT!HUB 
CALL FCLOSE(IFL,O,O) 
CALL FCLOSE(ILW,SI1,O) 
STOP 
EHD 

$COHTROL !HIT ,LIST 
C REAL FUHCTIOK SUBPROGRlII RDIFFI TO CALCOLlTE 'III! DEGREE 
C ClIAIIGE IN LlnTUDB liD LOIlOITODE liD DISTlHCE TRAVI!I.LED. 
C 

REAL FUNCTION RDIFFI(LTID,LTIK,LNID ,LH1H,LT2D,LT2M,L112D,LN2M,OOS) 
OOS=O 
IF(LT1D.EQ.O.OR.LT2D.EQ.0) RDIFFI.O.O 
IF(LTID.EQ.O.OR.LT2D.EQ.O) RETURN 

C CONVERT LlTrroDE liD LOBGITlJDE FROK DEGREES TO KIHOTES. 
lLTcFL01T(LTID'60+LTIK) 

C 

lLN=FL01T(LN1D'60+LHIK) 
ILT=FL01T(LT2D'60+LT2M) 
BLI=FL01T(LN2D'6O+LN2M) 
DLAT,ILT-ALT 
DLOa.COS«(ALT+ILT)/2.0)160.0·(3.1_'5926/IS0.0»·(ILN-ALR) 

C DISTlICE TRAVI!I.LED IN NAOTICAL HILES. 
C 

RDIFFI.FL01TJ(JFII« SQRT(A8S(DLAT)··2+A8S(DLOK)··2)+o.05)·10 .0» 
1/10.0 
CON.ISO/3.1415927 
IF(lIIS(DLOIl) .EQ.O . lHD.A8S(DLAT) .IQ .O) GOTO S 
IF(DL1T.IQ.O .AHD.DLON.GT.0) GGTO I 
IF(DLAT.EQ .O.1RD.DLOK.LT . O) GGTO 2 
IF(DLOR.EQ.0.1RD.DL1T.GT.0) GGTO 3 
IF(DLOK .EQ.0.AHD.DL1T.LT.0) GGTO ~ 



C 
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IF(DLAT.LT.O.AIID.DLON.GT.O) COTO 5 
IF(DLAT.GT.O.AIID.DLOH.GT.O) GOTO 6 
IF(DLAT.LT.O.AIID.DLOK.LT.O) GOTO 1 

C DEGREE CHAIIOE 
C 

C 

DGS=lTAII(11IS(DLOH )/11IS(DLAT) )OCON 
COTO 8 
DGS·210 
GOTO 8 

Z OOS=90 
GOTO 8 

3 OOS=360 
COTO 8 

4 DGS.l80 
GOTO 8 

5 ooS=ATAH(1!IS(DLON)/11IS(DLAT))OCON+180 
GOTO 8 

6 DGS.ATAII(11IS(DLAT)/11IS(DLON))·CON+210 
GOTO 8 

1 DOS=lTAII(1!IS(DLAT)/1!IS(DLOH))OCOH+90 
8 COIITINU! 

RETORN 
END 

$CONTROL INIT,LIST 
C INTEGER FUNCTIOI SUBPROGIWI IDIFFZ TO CALCOLATE THE NtlIIBER 
C or DAYS OOT . 

IHT8GU.4 FOlICTIOI IDIFFZ(ID1,II!l,IY1,IDZ,II!2,IY2) 
INT!GU !mIT ( 12) 
DATA HTBT/31,59,90,120,151,181 ,212,243,213,304,334,3651 
IDIFF2.1 
IF(II!l.LT.1.0B.II!l.GT.12.0B. II!2.LT.1.0B.II!2.GT.12) IDIP'2.0 
IP(IY1.EQ.0.OB.IY2.EQ.0) IDIPP2=0 
IF(IDIFF2.LT. 1) RETORN 

C COIIV8IIT IBABS INTO DUS. 
IR1.FLOAT(IFII(FLOAT(IY1-1)·365.25)) 
IR2.FLOAT(IFII(FLOAT(IT2-1)·365.25)) 

C DETERMIlI8 IF THE IBAB INVOLVED IS A LEAP IBAB. 
IF(IYl/4.EQ.FLOAT(IY1)/4.0.AKD.II!l.GT.2) IR1=YB1+1 
IF(IY2I4.EQ.FLOAT(IY2)/4.0.AIID.II!2.GT.2) IR2=IR2+1 

C SUM THE DAYS, ItlIlTBS, AND IBAB TO EIFRESS IRE DATE IN DAYS. 
IR1.IR1.ID1+HTBT(II!l) 
IR2=IR2.ID2+HTBT(II!2) 

C FIIID IDIFF2 (DAYS OUT) BY SUBTRACTING TBE DATES. 
IDIFF2=IFII(IR2-IR1 ) 
RETORN 
END 



IS 

C 
C SOURCE LISTING FOR FROGRlH STATLOC 
C 
C 
C 

FROGRAH STlTLOC 
C 
C SAVED AS QSTlTLOC IN QEIlIT 
C COMPILE!) AS ST1TLOC 
C HODIPIED TO ELIHIN1TE URIlfOWll VALUES JAIl 20/83 G.Flvn:s 
C URIlfOWll OR INVALID VALUES FOR DEGREES,DAYS OUT AND DISTAllCE 
C ARE FLAGGEIl IN TBl! FROGRAH LOCSEL. 

CHARACTER TITLEOSO,KAUT0 12,KlL00 12 
REAL D1TA1,DATA_,TAG(3000),DAIS(3DOO),TIKE,I 
REAL RSQT,lSQUAREIl, VEE, VEEFRYHE,ARCVALUE, THETA,BEFORARE 
REAL ARE,DATA2,D1Tl3,DIST(3000),DEG(3000),SINE,COSINE 
REAL RSINE, RCOSIIIE, ZED, CHI, PI, COUNT 
REAL MDlMILES,HAlMILES,AVKILES,MIHTDm,MAXTIME,AVTIHE,Hn.ES 
REAL HILES2, THILES2 ,SOMILEl ,SOMILE,SllIIILE2 ,SEHILE, RAIICHILE 
REAL TIKE2, TTIKE2,SDTIKEl ,SDTIKE,SDTIKE2,SETIIt!,RARGTH 
INTEGD OPT2 
OK REAL DIV a CALL DVZR 
ON REAL UNDERFLOW CALL UNDR 
I.O .. O 
PI.22.011.0 
RElD (5, 11lTITLE 

11 FORH4T(180) 
2 CONTINUE 

R8lD(2,100,ERD.l0)DATA1,DATA2,DATA3,DAT1_,OPT2 
100 POIMAT(I5,21,P5 .. 1,2I,F5.1,2X,I.,Zl,12) 

IF(DATA2.EQ.O.AIID.DATA3.!Q.O.AIID.DATA_.EQ.O) GO TO 2 
IF (D1TA2.EQ.999.0R.DATA3.EQ.999.0R.DATA_.EQ.-99)GO TO 2 
1.I+1.0 

C TAG 110 
TAG(I).C1TAl 

C STRAIGNT LIRE DISTAIICE TEAVELLED(II!. OR NAUT. HILES 
C BETWEEN RELEASE AIID RECAPTURE. 

DIST(I).DATA2 
C DIRECTION HOVEIl DEGREES FROH TRUE NORTH. 

DEO(I).DATl3 
C DAIS OOT BETWEEN RELEASE AIID RECAPTURE. 

DAIS(I)=DATA_ 
GO TO 2 

10 TIKE.O.O 
TD£2.0.0 
HILES2.0.0 
HILES.O.O 
SINE_O.O 
COSINE.O.O 
RSIIIE.O.O 
RCOSIIIB.O.O 
RSQT.O.O 
TIH.O 
K1UT."(KAUT. HILES" 
nLO.-(aLOMETERS • 
HINHTLBS=5000.0 
HAIHILES=O .0 
HINTIKE=5000.0 
HAITH=O .0 
DO 20 J=l,I 



MILES2=HIL!S2+DIST(J)"2 
HIL!S=MILES+DIST(J) 
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IF(DIST(J) .GT.HAXIIIL!S) HAIKIL!SaDIST(J) 
IF(DIST(J).LT.HIKMIL!S) HINHIL!S.DIST(J) 
TIHE.TIH!+DAYS(J) 
TIHE2=TIH!2+DAYS(J)"2 
IP(DAYS(J) .GT.H.UTIH!) HAXTIH!aDAYS(J) 
IF(OAYS(J).LT.HINTIH!) HINTIH!.DAYS(J) 
OEG(J).DEQ(J)·PI/180.0 
SIHB.sIIE+SIH(OEG(J» 
COSIHE=COSIHE+COS(OEG(J» 
RSIHE=RSINt+DIST(J)'SIN(DEG(J» 
BCOSINE.RCOSIHE+DIST(J)·COS(DEG(J» 
RSQT=RSQT+DIST(J)"21DAYS(J) 
TIMoTIll>DAYS(J) 

20 CDIITIIIDE 
THIL!S2.HIL!S··2 
TTIH!2.TIH!"2 
SDTIH!1.TIHE2-(TTIHE2/I) 
SDHIL!l =HIL!S2-(TMILES2lI) 
IF(I.GT.l.0)SDTIH!2.SDTIH!1/(I-l.0) 
IF(I.LE.l.0)SDTIH!2.0.0 
IP(I.LE.l.0)SDHIL!2aO.0 
IF(I.GT.I.0)SDHIL!2.SDHIL!I/(I-l.0) 
IP(I.GT.I.O)SDTIH!.SQRT(SDTIHE2) 
IP(I.LE.l.0)SDTIHE.0.0 
IF(I.GT.l.0)SDHIL!aSQRT(SDHIL!2) 
IF(I.LE.l.0)SDHIL!.0.0 
SETIH!.SDTIH!/SQBT( I) 
SEMILE=SDHIL!/SQBT( I) 
RAlIGTIH!=H.UTIII!-HIllTIH! 
RA1IGMILE.H.UIIIL!S-HIllHIL!S 
lVTIH!.TIH!/I 
AV!IILES.HILES/I 
ASQaUED.( BSQT-BCOSIlIE"21TIH) II 
VEE=BCOSIIIBITIII 
VEEPRIHE.RSIHB/TIH 
ARCVALUE.RSIHE/BCOSINE 
OLDTHET1.1T1N(ABCVALUE) 
THET1.OLDTBET1·,80.0/PI 
BEFORABEaSIHE··2+COSIHE··2 
ABE=SQRT(BEFORABE) 
%20alRE"21I 
IF(VEE.GE.O • .IIIO.VEEPRIHE.GE.O) GO TO 205 
IF(VEE.LT.O • .IIID. VEEPRIH!.GE.O) TBETA=THETA+I80.0 
IF(VEE.GE.O • .IIID.VEEPRIH!.LT.O) THET1.TBBTA+360.0 
IF(VEE.LT.O • .1110. VEEFRIHE.LT. 0) THETA=THET1+1 SO .0 

205 WRITE (6 ,I OS)TITLE 
WRlTE(6,109) 
WRITE(6,ll0)I,TIH!,HINTIH!,H.UTIH!,R.IIIGTIH! 
WRITE(6,112)AVTIH!,SDTIH!,SETIH! 
WRITE(6,l1 I) 
WRlTE(6,110)I,HIL!S,HIHHIL!S,H.UIIIL!S,R.IIIGHIL! 
WRlTE(6,112)AVHIL!S,SDHIL!,SEHIL! 
IF(OPT2.EG.1) GO TO 200 
WRlTE(6,101) NAOT,ASQOABED 
WRITE(6,102) HAUT,VEE 
WRlTE(6,103) NAGT,VEEPRIHE 
GO TO 201 

200 WRITE(6,101) [ILO,ASQOABED 



c 

C 

WRITE(6.102) IILO.VEE 
WRITE(6.103) IILO.VEEPRIME 

201 WRITE(6.10.)TRETA 
WRITE(6.105)ARE 
WRITE( 6.106) ZED 
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101 FORMAT(ll."IIEAII SQUARE DISPERSION COEFFICIEKT ·.A12.· .. 21DAI)·. 
121.3('. .) .Fll.5) 

102 FORMAT(lX.·KORTH-SOOTH DIRECTIONAL COMPONENT ·.A12.· I DAl)· . 
121 •• ( '. ·).Fll.5) 

103 FORMAT( lX. "EAST-WEST DIRECTIONAL COHPONEKT ·.A12.· I DAY)·. 
111.5('. ·).Fll.5) 

10. FORllAT(1:1."IIEAli VECTOR AIIGLE· . lX.16(·. · ) .Fl l .5) 
105 FORMATOX. 'RAYLEIGH TEST' .2%.17('. .) .Fl1.5) 
106 FORMATOX. 'RAYLEIGH TEST STATISTICS (R"21R)·. 11('. .) .Fl1.5) 
108 FORMAT(11.A80.11) 
109 FORHAT(9X,· ••••••• STATISTICAL INFORMATION FOR DAYS oor •••• ··.·) 
111 FORIIAT(91. ·.·.'STATISTICAL INFORMATION FOR DISTAliCE HOVED .. ···) 
110 FORM1TU .111. "KOIIBER OF INDIVIOOALS".6(·. .) . '8.2. 

1t,11I t "SOM-",{ft •• ),- . w,Fl0.2, 
2/,111, "MIKDIl'M- ,2I, lO(". ") ,'8.2, 
3/,11X,WH1XIHDM-,2I. l0(w. "},PS.2, 
4/,11X,"RANGE",lX,11(". "),F8 . 2) 

112 FOBKAT(llI,-HEMlw ,21, 11(". .) ,F8.2 , 
f/,'tX,·STANDARD DEVIATIOK",7Cw. ·),'8.2, 
21 , 11X,·STANDARD ERROa",lI,8(". ·},F8.2 ,//) 
STOP 
EIID 

SUBROOTIKE UKDR(RL) 
BL.O 
RETOM 
ERD 

SUBROUTINE DVZR(RR) 
RR~O 
RETURN 
EIID 
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EXAlIPL! OF DlPIIT TO ~OCSEL 

00867110087744426639 150480 11 2 053 
02253123117744476640 31704804439663711 1 111553 053090 
0226912311774447664011831904804138682711 1 11 3 053105 
0025411207774442663914032104804439663711 2 111652 053090 
0043712007774441664116010505804439663711 111861 018090 
0100711508774447664013230505804439663711 2 111552053100 
0148310309774441664111030505804439663711 3 111452018100 
0041212007774442663912820605804439663711 111433 053090 
0026211207774442663914511505804321663011 11 053075 
0051412307774445664512511505804506663311 11 018018 
0057612307774447664014511505804351692911 11 053 
0234512511774447664012031505804507661811 11 053020 
0091611008774441664113021905804437664411 11 U43 018090 
0088411008714442663914532105804439663711 2 111512053090 
0011811207714445664513022605804431664411 111473 018090 
0019211207714447664013513105804503662811 111111 053020 
0096711008714447664013011006804437664411 111581 053090 
0219112111714442663910531106804439663711 111213053070 
0038612007714442663910021206804437664411 111193 053090 
0097911008774447664009021206804431664411 11 053 
0056012307774447664014211606804503662811 111141 053018 
00332116077744416641 21806804444664311 111392 018045 
0036511607774447664013511806804439663711 111641 053090 
0070012107774445664511511806804444664311 111381 018055 
0211611811714445664511531806804441664111 1 111343 018040 
02293125117744426639 31806804439663711 1 11 053070 
0024811207774442663910532306804439663711 2 111342 053090 
0010912107774445664511012306804441664111 111411018045 
0158210609774445664511022306804437664411 111222 018070 
02416128117744476640 32306804441664111 111313053040 
00858110087744'26639 12406804439663711 111831 053090 
0393013107784447664011830104814439663711 2 111402053090 
0380512807784447664015311204814439663711 11 053 
0379412807784447664014821504814438663511 11 053095 
0395613107784445664516312504814243704411 131881 018 
0524512508784447664012231105814439663711 3 11 053070 
0391313107784447664014410106814140695411 11 053 
048001150878444766401633030681 U39663711 2 111842 053090 
0636912209784445664511531106814439663711 3 111212018090 
0395213107784445664511821506814439663711 11 018085 
051211230878443866540882150681 11 2 018 



EXAMPLE OF OUTPUT FROM LOCSEL 

AREA A 1911-18 RELEASES 

TAO DATB REL BEL BEL BEL BEL DATE BEe BEe BEe REe BEC am OBm DEP DIST TRUE DAYS T Fa CODES E , RELEASED LAT LON DEP SIZ SIB RECAPTURED LAT LON DEP SIZ SEI HH J clla HOVD DIRC OUT T 
IQI. 

100 111 1I'i!1 "~5 66~5 18 115 I 801 6118 ".~ 66'3 55 138 I 23. 20.00 31. 3.2 125.1 1056 I I I 0/081 I 
254 111 1112 '''2 6639 53 140 3 2 801 "21 "39 6631 90 165 2 25. 11.86 31. 6.1 15_.6 1013 I I I 0/081 I 
'12 111 7120 4H26639 53 128 2 801 51 6 "39 6631 90 143 3 15. 11.12 31. 6.1 15 •• 6 1021 I I I 0/081 I 
884 171 8/10 "42 6639 53 145 3 2 801 5121 -'39 6631 90 151 2 12. 8.28 31. 6.1 15'.6 1015 1 1 I 0/081 1 

2191 17111121 "'2 6639 53 105 3 I 801 6111 "39 6631 10 l'i!1 3 22. 20.95 11. 6.1 15_.6 933 1 1 I 0/081 I 
248 171 1112 4"2 6639 53 105 3 2 801 6123 '-39 6631 90 13' 2 29. 21.62 31. 6.1 15'.6 1016 1 1 I 0/081 I 
431 111 1120 "'I 66'1 18 160 1 801 51 5 -'39 6631 90 186 1 26. 16.25 72. 6.5 125.1 1020 1 1 I 0/081 I 

1483 171 91 3 44" 66" 18 110 3 3 801 51 5 4'39 6631 100 1'5 2 35. 31.82 82. 6.5 125.1 916 1 I 1 0/081 1 
916 111 8/10 "" 66'1 18 130 2 801 5119 4H7 664' 90144 3 H. 10.77 72. 8.3 208.1 1013 1 1 I 0/081 1 

2116 11111118 4'-5 66'5 18 115 3 1 801 6118 "41 66., 40 134 3 19. 16.52 22. 9.1 144.6 9'3 I 1 I 0/081 1 
109 111 1I'i!1 4'45 6645 18 110 1 801 6123 "., 66., '5 141 1 31. 28.18 21. 9.1 144.6 1061 1 I 1 0/081 I 
386 111 1120 ,qq2 6639 53 100 2 801 6112 "31 6Uq 90 119 3 19. 19.00 31. 11.3 215.' 1051 1 I 1 0/081 I 
118 171 1112 "~5 6645 18 130 2 801 5126 "31 66" 90 147 3 11. 13.08 12. 14.8 I1q.9 10q9 1 1 1 0/081 I 

1582 711 91 6 q445 6645 18 110 2 801 6123 "31 66'- 10 122 2 12. 10.91 52. 14.8 I1q.9 1021 I 1 1 0/081 I 
1001 111 8/15 q~~l 66~0 53 132 3 2 801 51 5 '~39 6631 100 155 2 23. 17.42 47. 15.' 165.1 99q 1 1 I 0/081 1 
365 111 1116 "41 6640 53 135 I 801 6118 "39 6631 90 16_ 1 29. 21.U 31. 15.4 165.1 1061 1 1 1 0/081 1 

3930 181 1131 4~'7 6640 53 118 3 2 811 41 1 -.39 6631 90 no 2 22. 18.64 31. 15.' 165.1 914 1 1 I 0/081 1 
3805 181 7128 "'1 6640 53 153 1 811 "'2 '439 6631 0 0 0-153.-100.00 -53. 15.' 165.1 988 I I I 0/081 I ~ ... 
5245 181 8125 qqq7 66qo 53 122 3 3 811 5/11 "39 6631 70 0 0-122.-100.00 11. 15.4 165.1 990 I 1 1 0/081 I 
'800 181 8115 ".1 66qo 53 163 3 2 811 61 3 "39 6631 90 18q 2 21. 12.88 31. 15.4 165.1 1022 1 I 1 0/081 1 
6369 781 9122 qqq5 66q5 18 115 3 3 811 6/11 "39 6637 90 121 2 6. 5.22 72. 15.4 136.5 993 I I 1 0/081 I 
3952 181 1131 qH5 66q5 18 118 2 811 6/15 "39 6631 85 0 0-118.-100.00 61. 15.q 136.5 IOq9 I I I 0/081 I 
3794 181 7128 "41 66'0 53 148 2 811 '/15 "38 6635 95 0 0-148.-100.00 q2. 18.0 158.5 991 1 1 1 0/081 1 
961 171 8/10 qqql 66QO 53 130 1 801 6110 qq31 664' 90 158 1 28. 21.54 31. 19.3 195.9 103Q 1 I I 0/081 1 
192 171 1112 ~qql 66~0 53 135 1 801 5131 45 3 6628 20 111 1 36. 26.61 -33. 33.5 28.0 105Q 1 1 I 0/081 1 
560 771 1123 qqQl 66~0 53 142 I 801 6116 45 3 6628 18 11' 1 32. 22.5~ -35. 33.5 28.0 1058 1 1 I 0/081 1 
514 171 1123 "q5 6645 18 125 1 801 5115 '5 6 6633 18 0 0-125.-100.00 o. '2.1 22.0 10'i!1 1 1 1 0/081 1 

2345 17111125 ".1 66'0 53 120 3 801 5115 '5 7 6618 20 a 0-120.-100.00 -33. '6.9 31.9 903 1 1 I 0/081 1 
262 711 1112 "Q2 6639 53 145 1 801 5115 4321 6630 75 a 0-145.-100.00 22. 150.7 115.4 1038 I 1 1 0/081 I 
516 771 1123 qqql 66~0 53 145 1 801 5115 4351 6929 0 0 0-145.-100.00 -53. 2Ql.0 2q5.1 10'i!1 1 1 1 0/081 1 

2269 17111/23 ~qq7 66~0 53 118 3 1 801 4119 4138 6827 105 0 3-118.-100.00 52. 319.0 202.' 818 1 1 1 0/081 1 
3956 181 1/31 4'.5 6645 18 163 1 811 4125 4243 70-. o 188 1 25. 15.3q -18. 391.8 23q.8 998 1 1 3 0/081 I 
3913 181 1131 44'7 66_0 53 Hq 1 811 61 1 '140 695q 0 0 0-1".-100.00 -53. q3'.' 211.1 1035 1 1 1 0/081 1 
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EXAMPLE OF LOCSEL OUTPUT (CONTINUED) 

•••••••••••••••••••••••••••••••••• SOMIWII • ••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• INFORHAtIOK •••••••••••••••••••••••••••••••••• 

TOTAL KALE FEllALE BERRIED ALL FEMALES 

RELEASED 33 13 7 13 20 

RECAPTURED 33 13 11 9 20 

RECAP ~ REL 100.00 100.00 157.14 69.23 100.00 

D!PTH CHAHaE HEAR S.!. S.D. HIlI HAl: RARGE II1lII SIlII 

HALE 33.3 6.3 18.8 .0 72.0 72.0 9. 300.0 

FEMALE 54.1 6.1 16.0 37.0 72.0 35.0 7. 379.0 

BERRIED 40.5 5.3 19·3 17.0 82.0 65.0 13. 527 .0 

TOTAL 41.6 3.6 19.4 .0 82.0 82 .0 29. 1206 .0 

TOT FEM 45.3 4.2 19. 0 17.0 82.0 65.0 20. 906.0 

DISTARCE HOVED HEAR S.E. S.D. HIlI HAl: RARGE II1lII SOH 
(I:II.OHETERS ) 

HALE lOT .8 42.3 152.7 3.2 434.4 431.2 13. 1401.9 

FEMALE 12.7 1 .6 4·3 6.1 18.0 11.9 7. 88.7 

BERRIED 41.8 28.3 101.9 6.1 379.0 372.9 13. 542.9 

TOTAL 61.6 20.7 119.1 3.2 434.4 431.2 33. 2033.5 

TOT FEM 31.6 18.4 82.3 6.1 379.0 372.9 20. 631.6 

DAIS RELl!ASED HEAII S.B. S.D. HIlI HAl: R.IIIGl! II1lII SIlII 

HALE 1035.6 6.7 24.1 988.0 1067.0 79.0 13. 13463.0 

FEMALE 1028.7 9.0 23.8 991.0 1057 .0 66.0 7. 7201.0 

BERRIED 977.7 14.7 53.0 878.0 1076.0 198.0 13. 12710.0 

TOTAL 1011 .3 8.1 46.3 878.0 1076.0 198.0 33. 33374.0 

TOT FEM 995.6 11.3 50.7 878.0 1076.0 198.0 20. 19911.0 

GRTH AT RECAP KE.III S.l!. S.D. HIlI HAl: RAHGE II1lII SIlII 

HALE 28.8 1 .5 4.2 23.0 36.0 13.0 8. 230.0 

FEMALE 15.4 1.2 2.7 12.0 19.0 7.0 5. 77.0 

BERRIED 21.4 2.6 8.1 6.0 35.0 29.0 10. 214.0 

TOTAL 22.7 1.6 T.T 6.0 36.0 30.0 23. 521.0 

TOT FEM 19.4 1 .9 7·3 6.0 35.0 29.0 15. 291.0 
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EXAMPLE OF LOCSEL OUTPUT (CONTINUED) 

REL SIZ OF REC MEAN S.E. S.D. HDI HAX RANGE NOH SOH 

HALE 138.6 4.4 15 . 9 110.0 163.0 53.0 13. 1802.0 

FtIIALE 123.4 5.9 15.7 100.0 148.0 .8.0 7. 864.0 

BERRIED 123.7 4.7 17.0 105.0 163.0 58.0 13. 1608. 0 

• 
TOTAL 129.5 3.0 17 •• 100.0 163.0 63.0 33 . 427 •• 0 

TOT FI!II 123.6 3.6 16.1 100.0 163.0 63.0 20. 2472.0 

RELEASE DEPTH MEAN S.E. S.D. HDI HAX RANGE NOH SOH 

KALE 39.5 4 . 9 17.7 18. 0 53.0 35.0 13. 514.0 

Fl!llALE 33.0 7.1 18.7 18.0 53.0 35.0 7. 231.0 

BERRIED 44.9 4.3 15.3 18.0 53 . 0 35.0 13. 584 . 0 

TOTAL 40.3 3.0 17.1 18.0 53.0 35.0 33. 1329.0 

TOT FI!II 40.8 3.8 11.1 18.0 53.0 35.0 20. 815.0 

RECAPTORE OEP. MEAN S.E. S.D. HDI MAX RANGE NOH SOH 

HALE 55.7 10.6 31 . 9 18.0 90.0 12.0 9. 501.0 

FtIIALE 87.1 3.1 8.1 70.0 95.0 25.0 7. 610.0 

BERRIED 80 •• 6.9 2 •• 9 20.0 105.0 85.0 13. 10.5.0 

TOTAL H.3 5 . 1 27.2 18.0 105.0 87.0 29. 2156.0 

TOT FI!II 82.8 4.6 20.6 20.0 105.0 85.0 20. 1655.0 

RELEASE SIZE MEAN S.!. S.D. HDI HAX RANG! NOH SOH 

HALE 138.6 ••• 15.9 110.0 163.0 53.0 13. 1802.0 

FI!IIALE 123.4 5.9 15.7 100.0 148.0 48.0 1. 864.0 

BERIlIED 123.7 • • 7 17.0 105 . 0 163.0 58.0 13. 1608.0 

TOTAL 129.5 3.0 1·1.4 100.0 163.0 63.0 33. 4274.0 

TOT FEH 123.6 3.6 16.1 100 . 0 163.0 63.0 zo • Z.72.0 

• 

• 



zz 

!IAIIPLE OP OUTPIIT !1I(JI STATLOC 

••••••• STAtISTICAL IIFORH4tIOH FOR DAIS out •• •• ••• 

NUMBER OF IRDIVlDUALS. 
SUM. 
KIRIHIlH 
IUIII!UII • 
R.lIIGE • 
lIEU • 
STANDARD DEVIATION. 
STANDARD ERROR • 

33.00 
33374.00 

878.00 
1076.00 
198.00 

1011.33 
46.28 

8.06 

"''STATISTICAL INFORMATION FOR DISTANCE HOVED.·.· 
NUMBER OF IRDIVIDOALS. 
SUM. 
HIRIHIlH 
IUXIII1II • 
R.lIIGE • 
IlEAN • 
STANDARD DEVIATION. 
STANDARD ERROR • 

33.00 
2033.50 

3.20 
434.40 
431.20 
61.62 

119.13 
20.74 

IlEAl! SQUARI DISPERSION COE1'l'ICIIIIT (tIlAIETElIS "2IDAI) 
NOm-soom DIRECTIOIIAL CCHP01II1IT (nLOHI!TEIIS IDAr) 
EAST-lIEST DIRECTIONAL CCHPORERT (m.ot!ETElIS IDAY) 
IlEAN VECTOR .lIIG L! • 
RAILBlCB TEST • • • • • • • 
RAILBlCH TEST STATISTICS (R"2I8). 

16 . 40784 
-.03850 
-.02365 

211.54541 
22.13327 
14.8H89 
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