FORTRAN Program for Calculating Brillouin’s
Species Diversity Index

Throughout the past 30 years, numerous measures of
species diversity have been proposed (Wihlm 1967,
Dickman 1968; Cairns et al. 1968; McErlean and
Mihursky 1968). Recently, Kaesler et al. (1978), based
on the work of Pielou (1975; 1977, 291-311), discussed
the choice of a diversity index, and concluded that for
most cases, Brillouin’s index is the preferred index for
maost problems in applied aguatic ecology. Kaesler et al.
(1978) further stated that Brillouin's index is "not a
stalistical estimate but an actual measurement of the
diversity of the working ecologist's basic unit—the
sample.”
The formula for Brillouin's index is
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where H is equal to diversity; N the total number of
individuals in the sample; N1, Nz, ..., the number of
individuals in species 1, 2, . . .; and s the total number of
species in the collection (Pielou 1977). As noted by
Kaesler et al. (1978), use of this index has not been
popular due to the difficulty in caleulating large facto-
rials. As a result, an approximate index has been used
which replaces N (In N —1) for 1n N!. Kaesler et al.
(1978) compared the values of the two preceding for-
mulas for various W's and concluded that for small N's
an unacceptable error is introduced into the caleulation
of H. This phenomenon becomes eritical since it is those
samples which have small numbers of individuals that
are usually of greatest importance in assessing stressed
ecosystems, The purpose of this paper is to present a
computer program for the calculation of Brillouin's di-
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HEAL 75, LHS, NG, TAM, IOT NSP [K+1) =MEMP

THTEGER DIM, STHIM TEP(K+1)=NEMP
DIMCHATON TSP(900) NSP{200) , TAM{900) 55 CONTTNUE
SYM{RO) G0 CONTINIE
READ[S, 57 5YM WRITE(G, 5] STNLUM
5 FORMAT (80AL) 63 FORMAT({'1",'THE STATION NUMBER
J1T1=0 T3, 1%,13)
10 READ{S,5YM) ITTS.ITTD,ITHUM WRITE (G, 70
151M=0 70 FORMAT( "0, "SPECLES ', 3%, 'NOI. OF ORG.')
IRD=0 po &9 I=1,NE
NMII=11 WRITE (6, 75} L&PCLD.NSPCL)
NUM=0 75 FORMAT(' ',T4,10%, T4}
MA~D0 &0 CONTINUE
JM=0 nG 110 I=1.NE
NM=0 NETM=NGIMiRET (1)
JUM=1 IFCISP(IY .EQ. 01 GO TO 110
HEMP-0 EOUNT=KOUNT+1
MEMP=1 TFLKOINT JNE. 1) GO TO 90
I0T=0 10T=KEP( 1]
KOINT =1 MM=NEI'[ 1]
NEITM=1 ng a5 M=1,00M
InG=0 TAMI ) =IAMET ) ALDG IOT)
ITS=N 85 10T-107-1
H=n G0 TO 106
NE=0 an TRENSPLTY .NE. NSP(T-=11) 60 To 95
JI1=JI1s+1 TAM (KOUNT) =T AM( KOUNT-1]
IF(JII ,HE, 1) GO TO 15 oo TU 108
STNUM=ITTS aL IH}M:N‘.:il-'[;]
ISP[JI1)=1TTD TOT=NSP (1]
NSP[JII]=ITNUM JUM=N5P(I-1)+1
GO TO 10 DO 100 M=JUM, DUM
15 TIF({STNUM .NE. ITTS5} GO TO 20 TAM{KOUNT ) =TAM(KOUNT )+ ALOG{ TOT)
ISP(JIT)=ITTD 100 IOT=10T-1
NSP(JTT)=TTNUM TAM{KOUNT] =IAM(KOUNT) + LAM(KOUNT-1)
G0 TO 10 105 KAP=NSP({I}+1
20 IRD=JII-1 110 CONTINUE
IF(IRD .EQ. 1) GO TO 135 TOT=NS1M
Do 25 I=1,IRD ISUM=NSUM
NE=I DO 115 JAP=KAP,ISIM
75 TF(TSP(T) _EQ. 0} 60O TO 30 ITS=ITS+ALOG( IOT)
GO TO 35 115 IOT=I0T-1
30 NE=I-1 ITS=IAM{KOUNT) +ITS
35 NMU=NE-1 DO 120 Is=1,KOUNT
DO 50 I=1,NMU 120 IRS=IBS+IAM(I)
WUM=NE- 1 H={ITS-T1BS) /NSUM
MA=T+]1 WRTTE (06,1300 H
D0 45 M=1,NUM 130-FORMAT('0' ,6%, 'BRILLOUTN 5 SPECTES
IF(ISP(I) .NE. ISP(MA1)} GO TO 40 DIVERSITY INDEX =",F10.4)
ISP(MA) =0 GO TO 145
NSP{I}=NSP([1)+NSP[MA) 135 WRITE(6,140) STNUM
HSP{MA)Y=D 140 FORMAT('1','THERE IS ONLY ONE
40 MA=MA+1 SPECIES PRESSENT AT STATION',1X,I3)
45 CONTINUE 145 IF(ITTS .EQ. 0) GO TD 999
50 CONTINUE DO 150 T=1,900
NM=NE-1 1SP(I1=0
D0 60 I=1,NM TAM(I)=0
JM-NE-1 IE0 MST-‘('I’)-CI
DO 55 Kel,JM JII=1
IF(NSP(K) .LE. NSP(K+1]}) GD TD 55 ISP(JII)=ITTD
NEMP=TSP (K] STHUM=TTTS
MEMP=NSF (K] NSP{JTI}=ITNIM
NSP(K)=NSP(K+1) G0TO 10
ISP{K)=15P(K*1} 4999 STOP
END

Fig. 1. Listing of the FORTRAN program which calculotes Brillowin's species diversity index. See text for documentation.
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veraity index which docs not uee an approximation of N1
{Fig. 1).

The basic features of the program follow:

+ Each sample is sorted in an ascending order by Lhe
numher of individuals in ench speeies.

= Nalural lugarithms are used to calculate NI for that
species represenled by Lhe smallest number of individu-
als,

» This information is stored and subsequently used to
caleulate N! for the next species. The process continues
until N! s calenlated for the tatal sample.

Because space linutations prohibit the use of comment
cards Lhrvughout the program, the essential features
are discussed, The main data set muat be preceded by a
parnmeler vard, o Lhe lvrm (12, 1x, 12, 1x, I3), which
deacribea the format of the data, Specifications on this
card are varisble and can take uny form except Lthal the
station number (I'T"I'S), species identification nomber
(ITTD), and number of organioms (ITNUM) muet appear
on the data cards in sequential order, The program does
nob require Lhal data be arranged by sequential station
numbers, species identilication numbers, or numbers of
organisms; however, all of the observations from a par-
ticular station must be grouped together. The program
will add the number of organisms for those cards which
have identical species identification and station number
designations. The data set must be followed by a blank
card, which will terminate the program. The program
outputs the species identification number along with the
number of specimens for each species and the diversity
index for each station. Additional documentation or
examples of sample data sets are available at the Ap-
palachian Environmental Laboratory.
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