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SUMMARY: The paper is a short outline of the interactive computer system BIKEY intended tor identification of biologi-
cal objects. The basic system functions are discussed with special attention for its dialogue program-operated illustrated keys.
The system operating procedure is illustrated by an example of key construction for Antarctic species of hydroids of the

genus Svimplectosevphus.
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INTRODUCTION

The first efforts of computer-aided identification
of biological objects date back to the end of 60ies
(Kiskin er al.,1965: Goodall, 1968: Morse, 1968 etc).
As an applied branch of systematics involved in the-
ory and practice of diagnostic key construction, bio-
logical diagnostics shaped up into an independent
scientific branch in the 70ics resulting from wide
spreading of personal computers (Lobanov, 1972:
Sviridov, 1973; Pankhurst, 1975; Pankhurst er al..
1984; etc). Later, truly convenient programs for dia-
logue identification and automatic construction of
biological keys began appearing (Pankhurst, 1978,
1986, 1991: Payne, 1978; Payne and Preece.1980:
Watson.1981; Boswell and Gibbs. 1986: Rubio.

*Received November 18, 1994, Accepted December 10, 1995,

1986; Dallwitz and Paine, 1986; Dedet et a/., 1990;
Miller and Day. 1990; Schalk, 1992, etc.).

TOOLS AND PROCEDURES

The present effort to optimize the procedures
for identification of Cnidaria utilizes a unique com-
puter system BIKEY (Biological Identification
KEYs) which, as evidenced by Raitwyir and Kull
(1988), proves to be the first Russian-made dialo-
gue computer diagnostic system. The earlier ver-
sions of this system DIAGNOSTICS-1 and DIAG-
NOSTICS-2 were developed by Lobanov in 1974
(Lobanov. 1975a) for computers highly primitive
to the present standards. Subsequently the system
has been developed to accommodate more sophis-
ticated computer design (Lobanov er al.. 1981:
Lobanov. 1983).
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[he latest version BIKEY-6. oriented for opera-
tion with both the text descriptions and images ol
taxa, has been worked out by Lobanov and Dianov
(1994, 1995) to operate in MS-DOS environment
with IBM  PC/AT-compatible computers. The
BIKEY-6 system is intended for automatically con-
trolled manipulation of various-type diagnostic
information on biological taxa and is capable of per-
forming the following functions:

1. biologically convenient input of taxonomic
diagnostic data (including images of organisms and
their fragments) and its compact storage on magne-
tic carriers (hereinafter referred to as machine keys):

2. editing and enlargement of initial information
in a convenient presentation for user:

3. comprehensive analysis. logical control and
assessment of diagnostic adequacy:

4. conduct of optimized object identification be
the system-constructed machine keys in “man-com-
puter” dialogue mode. The identification pathway 1s
formed dynamically in the process of dialogue impl-
ying selection of characters most convenient for
operator-taxonomist and due consideration of
recommendation of the program which tend to redu-
ce the identification pathway;

5. automatic computer generation of optimized
monoentry textual identifiers (one machine key is
adequate for receiving an infinite number of textual
identifiers since an expert may attribute different
importance to different characters):

6. printout in the form of standard diagnosis with
respect to a single taxon or taxonomic group (thus
an expert is aided in controlling the subject-matter
of accumulated diagnostic information);

The BIKEY-6 package is functionally composed
ol three parts which are selfcontained but intercon-
nected through the following common data files:

I. a program package in FoxPro language for
checking and analyzing the final textual monoentry
keys (including those generated outside the BIKEY
system):

2. a unique program system in FoxPro for gene-
ration, analysis and subsequent refinement of
machine multientry kevs whose initial information
is shorted as database of DBF format compatible
with dBase. FoxBase. FoxPro, Clipper systems:

3. a number of programs external with respect to
FoxPro. They operate in the MS-DOS environment
with the final machine kevs and execute more com-
plicated operations: image pretreatment, computer-
controlled optimized dialogue identification. gene-
ration of optimized textual monoentry keys for

publication and print-out of taxonomic standardized
descriptions.

A block-diagram of connections and interaction
between the system component parts is presented in
Fig.1. The central column describes 7 types of data
storing files. The arrows pointing from the blocks
denote the utilization of data inherent in the block by
the relevant programs: the arrows pointing towards
the blocks denote a possibility to change these data
with the help of programs. Three upper blocks are
databases related to the ASCII-format text-files (two
central blocks) through a conversion program. The
right-side column shows basic programs of the sys-
tem. The lower blocks are programs operable in MS-
DOS environment (all of them utilizing text-files
with taxonomic data): the two upper blocks are pro-
grams for FoxPro environment. The left-side
column represents support programs; the upper two
are operable with database in FoxPro environment
and the lower two with image files and text files in
MS-DOS environment (two lower blocks in central
column). The monoentry key generation program is
capable of transmitting information on the key to the
structural database (upper block of central column)
for subsequent analysis. The most complicated inte-
ractive identification program which makes use of
drawings (lower block of right-side column) would
require 4 types of data-files.

Programs for checking and analyzing final tex-
tual monoentry keys.

They are responsible for input of data to the data-
base, logical checking and analyzing the mathema-
tics parameters of the key. The inputting is procee-
ded by cheking the correctness in the numeration of
theses and antitheses. The key analysis involves
computation of the average length of identification
pathway. Numerical estimate-index of efficiency of
key structure (Lobanov, 1975b) varying between 10
and 0 (10 - for complete balance between the tree
branches of the key: 0 - for most inadequate shape of
the tree, so-called “comb-shape™).

Program package for generation, analysis and
refinement of machine multientry keys.

The initial data for BIKEY-6 is prepared in the
form of multientry polychotomous digital tables
(Lobanov. 1972). A computer key represented by
such a table shall consist of three components: a
list of taxa: a list of characters and some character
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states; a digital matrix. In BIKEY-6 each character
may be described by no more than 9 character sta-
tes. In a matrix. rows correspond to taxa. and
columns to characters. The row/column intersec-
tion is designated by a number which is reported
for a particular state of a particular character. If.
due to variability. one character of a taxon should
be designed by several states. for space saving the
state numbers are not divided by commas and arc
represented as a multiple-digit number. Absence of
information on a particular character is denoted by
zero. All the programs of the system interpret a
zero as the whole set of such character states in the
taxon.

A COMPI

The above three components of the computer key
are prepared by an operator-taxonomist and introdu-
ced into two databases of DBF format using the
input program. To assist the operator special opera-
tion modes are prescribed for introducing large-
sized matrices. A set of characters for one taxon or
states of one character for a set of taxa or any rec-
tangular matrix fragment may be introduced at ope-
rators option.

Special programs are intended for editing a key.
Special care i1s given to detailed intercomparison
between pairs of closely related taxa. A special pro-
gram enables at one time to edit the whole set of
characters of such a pair. or only such characters
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il The degree of adnation of
il adoaul ine hudrotheoca wall with
branch }

The size of marginal teeth of
f hudrotheca

i The hudrbth-éa diamet

thickness of the hydrotheca base

gono theca neck

Location of transverse ridges
§ of gonotheca

ASYHP
: S.Stepanjants

FI1G. 2. — The first working screen with names of characters (left frames) and drawings (right frame). The current
character is pointed by means of the cursor.

which arc not different for the two taxa, or only
those where they dilfer or only such characters
where information is missing for at least one of the
taxa (zero in the matrix). Several programs are spe-
cially developed for key checking. The most impor-
tant of those programs is designed for checking dif-
ferences between a particular taxon and the remai-
ning ones by recalling all the possible pairs. As long
as probability of indistinguishable pairs exists, a key
would not be considered an identifier and would
need editing. After elimination of indistinguishable
pairs, the same program is utilized for key “safetv
margin’ provisions, i.c. for providing two or more
distinguishing characters for each taxonomic pair.
The provision of the above safety margin is indis-
pensable for a key to be considered a purely mul-
tientry one.

Operation programs for final machine keys: opti-
mized computer-controlled dialogue identifica-
tion (DIAKEY and PICKEY programs).

The most interesting programs in the BIKEY-6
package are dialogue polychotomous multientry

kevs DIAKEY (operable in the text mode) and PIC-
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KEY (operable in graphic mode and actively utili-
zing pictures). PICKEY is a further modification of
DIAKEY and is completely compatible with the lat-
ter with respect to utilizable text datafiles. The PIC-
KEY functioning is described below.

The process of computer dialogue identification
of a specimen with the aid of the above program
comprises a number of steps. At each step the user
has to specify the most convenient character for
observation (e.g. number of marginal tentacles for
medusae) and to select a state of the specified cha-
racter corresponding to the properties of the exami-
ned specimen. The first program screen (Fig.2)
comprises text frames with the names of characters,
frames with the name of the key and the number of
taxa included in the list. Major part of the screen is
occupied by a frame containing the illustrations of
the current character which are shifted by the cursor.
The second operational screen (Fig.3) is separated
into several equal areas (between two and nine)
filled with illustrations of states of the selected cha-
racter. The user carefully analyses the relevant ele-
ment for a specimen identification and chooses the
more adequate image for the specimen. The pro-
aram offers a possibility to check for correct unders-



The degree of adnation of
adcaul ine hydrotheca wall with
branch

% Almost not adnate

FIG.

3. — The second working screen with the illustrations for the states of the chosen character: in this case for the

character 3 - “the degree of adnation of adcauline hydrotheca wall with branches™. The cursor points the first state

of this character: “almost not adnate™.

Symp lec toscuphus gruzovi (Stepanjants. 1973)

Short descriptions:

The colony stem in zigzag form. Every angle
of ziagzag wuith the carrying 2 branches
appendage . Hudrotheca uith 3 marginal teeth.
Gono theca is long. narromM, reminds a cigar.
Endemic of the South Shetland Islands. Depth
3508m . The tupe material uas collect?d by
zoologist Eugen Gruzov and is keeping in
Zoological Institute oollection.

7o Qe nioeTs G

o

4 % L
At an v’

Symp lec toscuphus gruzovi (Step.)

FIcG.

4.~ Frame with the textual information of taxon. 3 lower buttons permit to continue (o work (“image™ or “new
diagnosis™) or to stop to work (“quit™).
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Tasie |

Svimplecte

Polychotomous key of the antarclic species

/
SCNYPIHS

The list of characters

Ch. 1. The plane ot hydrothecae arrangement
I. In one plane
2. In different planes
Ch. 2. Hydrothecae arrangement on branch internodes
[. On the one side
2. On the two sides
Ch. 3. The degree of adnation ot adcauline hydrotheca wall with
branch
1. Almost not adnate
2. About 1/2
3. About 1/3-1/4
4. About 1/
5. About 2/3-3/4
Ch. 4. The hydrotheca form
1. Oblong-cylindrical
2. Curved oblong-cylindrical
3. Curved short-cylindrical
4. Tube-form
Ch. 5. The length ot abcauline hydrotheca wall
1. About 0.20-0.60mm
2. About 0.61-0.90mm
3. About more than 0.90mm
Ch. 6. The internal marginal teeth of hydrotheca
I. Absent
2. Present
7. The internal abcauline septum of hydrotheca
1. Absent
2. Present
Ch. 8. The size of marginal teeth of hydrotheca
1. One adcauline and two abcaulines are equally small
2. One adcauline and two abcauline are equally large
3. One adcauline is larger than abcaulines
4. One adcauline and one abcauline are equally targer
than middle one
5. Two abcauline are larger than one adcauline
Ch. 9. The hydrotheca diameter
I. Eequal through out the length
2. Narrower near the mouth
3. Wider near the mouth
Ch.10. The thickness of the hydrotheca base
1. Present
2. Absent
Ch.11. The gonotheca form
L. Elongate-cylindrical
2. Oval
3. Elongate-oval
4. Costate
Ch. 12. The gonotheca neck
1. Absent
2. Elongate-cylindrical
3. Tube-form
4. Short cylindrical
Ch. 13, Location of transverse ridges of gonotheca
1. Absent
2. Over entire length
3. Over part of the length
4. Implicit
Ch. 14, Number of transverse ridges of gonotheca
1. Absent
. Several smoothed ones
3-6
7-12
S 13227

Ch.

(SRS E IS

tanding of the illustration from textual description of
the selected character placed on a shifting textual
frame. The program selects the taxa possessing the
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specified state of the character from the list (at the
first step the selection is made from the complete list
of taxa included into the key).

In case of two or more taxa included. the pro-
gram proceeds with the next step. At cach step the
program proposes the list of characters in the order
of decreasing diagnostic valuc. which is calculated
for a particular step by a unique algorithm. It is more
advisable to make use of the characters presented by
computer in the first place; however, the final deci-
sion is taken by the user as a trade-off between
safety. accessibility and value of the character. The
algorithm for identification of diagnostic value of a
character is based on simple formula (Lobanov.
1974):

d:\L
R

in which d = diagnostic value, T = total number of
taxa in the key, s = number of character states, and
t, = taxa number which have state i.

Multiple practical tests have proved the larger
efficacy of this formula than the conventional ones
(Pimenov, 1987: Sviridov, 1994). The suitable choi-
ce of characters would complete the identification
process by the demonstration of the total black-and-
white and, if possible, colored image of organism as
well as the textual description of the taxon (third
operating screen, Fig.4).

Strictly speaking, both DIAKEY and PICKEY
are not expert systems but they possess numerous
features characteristics for the latter and may suc-
cessfully compete with them in convenience, speed
and reliability of identification. Simplicity of the
dialogue between user and computer may represent
an important advantage of these programs over the
genuine expert systems.

Operation programs for final machine keys:
generation of optimized textual monoentry keys
for publication (GENKEY program).

The program algorithm is based on an earlier pro-
posed procedure for constructing a tree of optimal
diagnoses (Lobanov, 1983). A stepwise optimal diag-
nosis is modeled in the key for each taxon. If the pro-
perties of a taxon are polymodal with respect to some
of the characters (containing more than one state of
the character), diagnoses are provided for cach of the
possible combinations of characters. Pathways of all
the diagnoses gradually form a tree in the computer



I'asre 20— Polychotomous Key ol the antarctic Symplectoseyphins species. The matrix “taxon-character

N Species >3 4 5 6 7 8 9 10 11 12 13 13
| S. elongaties (Jaed.. 1904 ] 2 2 3 1 1 1 4 2 | 2 1 1 |
2 S.spiralis (Heet Gr..1907) 1 2 2 3 1 2 | +4 2 | 3 | 1 |
3 S, hiformis (Jaed..1905) 2 | I 2 2 | | 2 | | 3 2 I |
4 S mawsoni Briggs. 1938 2 2 I 1 2 ! I 3 3 { 0 0 0 0
S S, gruzovi (Step..1979) 2 2 | | 12 1 | 2 l | | 1 | l
6 S pushi (Step..1979) 1 2 4 1 3 1 I 2 13 1 0 0 0 0
7 S, nawmovi Blanco. 1969 | 2 3 2 2 I | 2 | 2 3 4 4 2
8 S cwrvatis (Jaed. 1917-18) 1 2 2 2 2 I 1 2 i 2 4 12 2 3
9 S plecrilis (Het Gr.. 1907 1 2 3 3 12 ] i 2 2 2 324 4 2
10 S. glucialis (Jaed..1904) ] 2 2 3 ! | ! | 2 2 2 3 4 2
Il S. confusus Totton. 1930 | 2 2 3 | 1 | 2 1 2 4 3 3 4
12 Sovanhoeffeni Totton. 1930 1 2 2 3 1 ! I 1 1 2 + 3 3 4
13 S, subdichotomus (K..1884) 1 2 3 3 I | 12 | | 2 + 3 3 34
14 S aggregans (J.1916-17) | 2 S 3 1 | l | 3 2 4 4 3 4
15 S liowvillei (Billard. 1914) 1 2 5 3 1 2 1 I 2 | 4 3 2 5
16 S millardi (Step..1979) 1 2 5 3 I | | | | ! 4 3 2 5
17 S. cumberlandicus (J..19053) | 2 S 3 12 | | ) 3 i 4 { 3 4
18 S magellanicus (M.-T..1890) 1 2 2 3 12 | 2 | | 2 0 0 0 0
19 S wnilareralis (Lmx. 1824) 2 2 3 3 12 2 | 5 2 2 2 4 14 12

storage (with a special matrix representation develo-
ped for space-saving registration). The tree formation
process is terminated by calculating and printing out
mathematical parameters of generated monoentry key
and subsequently introducing the key itself into the
text file in a form adequate for publication (Table 3,
4). The program-formed keys are of somewhat
unconventional apperance. Essentially they are brac-
ket-shaped, though the text, general for all the alter-
natives 1s removed therefrom and is represented only
once before the first alternative.

The program provides a mechanism of swift
revaluation of particular characters by the user.
These estimates (prior to final selection of one cha-
racter from a number of alternatives) are multiplied
by the diagnostic evaluations of the characters pro-
vided by the program at each step. By changing the
weight of a character, the rescarcher may affect the
process of key construction and use one data set for
generating an infinite number of different mono-
entry keys.

DISCUSSION

Automalic identification keys with application of
BIKEY svstem have been originally constructed for
14 familics of medusae from Filifera (with respect to
17 characters) (Lobanov and Stepanjants. 1993); for
7 families of scyphomedusae Coronata (with respect
to 10 characters) (Lobanov et «al.. 1995) and 70
families of medusae (in terms of 72 characters)
(Stepanjants, in press). The dichotomous key for the
familics of medusae of the world served the virtual
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base for the construction of the above keys (Stepan-
jants and Sheiko, 1989). Advantages of machine
approach to key compiling are demonstrated in
Lobanov and Stepanjants (1993).

In the present paper the philosophy of using
BIKEY for automatic construction of diagnostic
keys is demonstrated on a small group of species
(19) of Antarctic hydroids of the genus Svmiplec-
toscyphus. practically based on the monograph by
Stepanjants (1979) on hydroids of the Antarctic and
Subantarctic. The characters were formed (14) with
respect to the above 19 species Symplectoscyphiis;
each character comprising 2-5 states (Table 1). On
their basis a matrix was formed (Table 2) which
itself may serve a key. For instance, S.pushi 1s simul-
taneously identified by character 3 or 5: S. gruzovi
by character 11: S. mawsony by 4: state 4 of charac-
ter 12 (“short cylindrical gonotheca neck™) is typical
for 3 species: S. naumovi, S. aggregatus and S. uni-
lateralis. these species differing between themselves
in characters 3 and 9.

As multientry key, the matrix is adequate for iden-
tification of the target by selecting any character
mostly accessible for the user according to his pro-
fessional level as well as level of distinguish ability of
this or that character: in this particular case, in fertile
colonies. the shape of gonotheca is the best character.

An important advantage of this key is a possibi-
lity of its application for identifying damaged speci-
mens. Even separate fragments can be identified if
they have retained at least onc or several morpholo-
gical parts which may be suggestive of some matrix
characters: for example, it may be an edge of hydrot-
heca with dentation or a fragment of branch with
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"ABLE 3. - The monoentry p N
KEY program in automatic mode from the

Polychotomous key of the antarctic S

- ke

YHIpLeCtosey

ilvchotomous key. composed by GEN-

1. The ee of adnation of adeauline hvdrotheca wall with branch
LoANmost not adnate .« .o 0 oo 4
2CAbout 12 oo 2
3o About I/3-0/4 0 oo . 5
JoAbout 1/3 oo Sopushi lg’.\‘]‘v.l”f“'
5. About 2/3-3/4 e 10

2. The size of marginal tecth of hvdrotheca
1. One adcauline and two abcauline are equal small Lo
2. One adcauline and two abcauline are equal large
3. One adcauline and one abcauline are cqual larger than
middle one

s)

. The internal marginal teeth of hydrotheca
1. Absent ... ... .. oS elongarus (Jaed. 1904)

2. Present .......... ....... S.spiralis (H.et Gr..1907)
4+ The hydrotheca form

1. Oblong-cvlindrical ... ......... S @ruzovi (Step..1979)

2. Curved oblong-cylindrical o SOhijorsins (Jaed. 1905)

3. Tube-form . ... .. L S, menvsoni Briggs. 1938

‘N

. The size of marginal teeth of hydrotheca
I One adcauline and two abcauline are equal small .. .. ...
......................... S. subdichorons (K. 1884)
2. One adcauline and two abcauline are equal large ... .. 6
3. Two abcauline are more large than one adcauline . ... ..
.......................... S unilateralis (Lmx. 1824)

6. The hydrotheca form
I. Curved oblong-cylindrical .. ... S. nawmovi Blanco. 1969
2. Curved short-cyvlindrical .. ... S. plecrilis (H.et Gr..1907)

7. The hydrotheca form
I. Curved oblong-cylindrical . . . S. curvarus (Jaed..1917-18)

2. Curved short-cvlindrical .. ... . S. confusus Totton.1930
8. The internal abcauline septum of hydrotheca

[CADbsent .o 9

2 Present ... S S. magellanicus (M.-T..1890)

9. The hydrotheca diameter
I. Equal through the all length . . S. vanhoeffeni Totton. 1930
2. Narrow near the mouth . ... ... S. glacialis (Jaed..1904)

0. The hydrotheca diameter
1. Equal through the all length .. .. S millardi (Step..1979)
2. Narrow near the mouth ... .. S liomviller (Billard. 1914)
3 Wider near themouth .. ... ... ... ... . 11

11. The size of marginal teeth of hydrotheca
. One adcauline and two abcauline are equal small ... .. ..
......................... S.ageregatus (J..1916-17)
2. One adcauline and two abcauline are equal large ... .. ..
.......................... S. cumberlandicus (J..1905)

hydrotheca.

The PICKEY Program is presenting much wider

capabilities for dialogue identification of the species
Symplectoscyphus especially if a taxonomist has
inadequate special knowledge or finds it difficult to
make use of basic diagnostic characters of this

group: hydrotheca. gonotheca etc. By the use of

PICKEY a taxonomist may sce on the screen the
drawings of these colony parts.

In the computer generated polychotomous mono-
entry key, for identification of 19 species Svimplec-
toscyphus (Table 3). preference is given to the cha-
racter: “degree ol adnation of adcauline hydrotheca
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Table 4. — Monoentry polychotomous kev. composed by GENKEY

program in dialogue with taxonomist from the computer Key
“Palychotomous kev of the antarctic Svmplectoscyphus species™
(the starting values of the 11 character is increased 3 times)

1. Gonotheca form

. Elongate-cylindrical ..o oo oo oo .7
220val. oo 2
3. Elongate-oval. oo oo o3
HCOSIC. L 6
2. Size of marginal teeth of hvdrotheca
I. One adcauline and two abcauline are equal small. ... 12
2. One adcauline and two abcauline are
equal large. .. ... o S. pushi (Step..1979)
3. One adcauline is more large than two
abcauline ... oo oo S, mawsoni Briggs. 1938
4. One adcauline and one abcauline are equal larger than
middle one ... ..o S. elongatus (Jaed..1904)
5. Two abcauline are more large than
one adcauline. .. ... Sounilareralis (Lmx..1824)
3. Degree of adnation of adcauline hydrotheca wall with branch
I Almost notadnate ... 5
2OAbout T/20 o 4
30About 1314 o 9
doAbout 1/5 oL S. pushi (Step..1979)
4. Internal marginal teeth of hydrotheca
l.Absent ... .S S.magellanicus (M.-T..1890)
2 Present......... . ... ......S spiralis (Het Gr..1907)
5. Hydrothecae arrangement on branch internodes
I.Ontheoneside.............. . S. hiformis (Jaed..1905)
2.0nthe twosides. . ........ ... S. mawsoni Briggs. 1938
6. Degree of adnation of adcauline hydrotheca wall with branch
[. Almost not adnate. . ... .. .....¢ S. mawsoni Briggs. 1938
20ADbout B2, . 10
3. About 1/3-1/4 ... S. subdichotonis (K..1884)
4oAbout 1/5 oo S. pushi (Step..1979)
SCAbout 2/3-3/4. 14
7. Degree of adnation of adcauline hydrotheca wall with branch
I Almostnotadnate . ... .. ... . L 8
2 About 12, S. magellanicus (M.-T.,1890)
3About I/S oo S. pushi (Step..1979)
8. Hydrotheca form
1. Oblong-cylindrical ... ... .. .8 S. gruzovi (Step..1979)
2. Tube-form .. ... . S. mawsoni Briggs 1938
9. Hydrotheca form
1. Curved oblong-cylindrical .. .. .S S. nainmovi Blanco. 1969
2. Curved short-cylindrical .. ... S. plectilis (H.et Gr..1907)
10. Size of marginal teeth of hydrotheca
I. One adcauline and two abcauline are equal small. . ... 13
2. One adcauline and two abcauline are equal large . . . .. 11

1. Hydrotheca form
1. Curved oblong-cylindrical . . . . curvanes (Jaed. . 1917-18)

2. Curved short-cylindrical ... ... . ¢ S. confusus Totton. 1930
12, Internal abcauline septum ot hydrotheca

FoAbsent oL S. glacialis (Jaed..1904)

2 Present............ . ... S. magellanicus (M.-T..1890)
13. Internal abcauline septum of hydrotheca

lLAbsent ... S. vanhoeffeni Totton. 1930

2oPresent. ... S.magellanicus (M.-T. 1890)
|4, Hydrotheca diameter

I. Equal through the all length. . ... S miflardi (Step..1979)

2. Narrow near the mouth . ... .. ¢ S-liowvillei (Billard. 1914)

3. Widernearthe mouth. ..o oo IN]

15, Size of marginal teeth of hvdrotheca
1. One adcauline and two abcauline are
equal small ..o 000000000 S.aggregatus (J..1916-17)
2. One adcauline and two abcauline are
cqual large. .o oo S Socumbertandicns (3.1905)




wall with branch™. In our opinion. it does not seem
to be the most appropriate character but the compu-
ter has selected it according to the highest diagnos-
tic value. In the result, this machine key has the ave-
rage identification pathway of 2.632. Table 4 pre-
sents another key generated with the interference of
taxonomist who arbitrarily enhanced the diagnostic
value of the character: “the gonotheca form™. In his
opinion, it is a morc appropriate character for star-
ting the identification pathway. The resulting key
(Table 4) has the pathway length of 2.857 which is
somewhat inferior to the first alternative with res-
pect to formal indicator but more convenient for the
taxonomist.

CONCLUSIONS

An optimization procedure for biological species
identification using a unique computer system
BIKEY is described through the case of 19 Symiplec-
toscyphus species (Cnidaria, Hydrozoa).

The most taxon-informative characters specified
by a taxonomist and integrated into a matrix are the
base of the proposed computer system.

The matrix itself may serve as multientry key
permitting to identify even damaged specimens or
fragments, starting the identification process from
any accessible character. At the same time, the
matrix represents a space-saving form of taxonomic
data and a base for compiling a description of a
taxon, its diagnosis and the comparison with closely
related taxa.

DIAKEY and PICKEY programs permit to per-
form identification in dialogue with the computer. It
is important that DIAKEY and PICKEY are respon-
sible for the identification pathway, selecting the
most important diagnostic character, at the same
time leaving the right of final decision to the taxo-
nomist. These programs permit to identify one target
from various sets of characters. thus promoting a
much better identification reliability.

PICKEY seems especially promising due to the
graphic facilities for the identification purposes.
This program uses images as basic information
while text description is of secondary. explanatory
importance. The advantages of such approach were
evident in the identification of the families of medu-
sae Coronata and species of hydroids of the genus
Symplectoscyphus where the important morphologi-
cal details may be mostly unfamiliar to a non-expert
UuscCr.

A COMPL

There is a possibility of making automatic com-
pilation of monoentry polychotomous keys. either
completely
selects the most meaninglul character) or with the
interference of the user who makes a final decision

computer-generated (the computer

on the most diagnostically valuable character.
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