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Biological Classification and Identification System

Biological Classification and Identification System (BCIS) Accurate identification of
biological species is currently in high demand, not only by biodiversity researchers but

DI’OSOphilidaa)f HOkkaidO(northernJapan) also by natural-resource managers implementing applied measures for assessing,

HA conserving, and using biodiversity. However, there are too few trained taxonomists to
DI‘OSO.phI“.daG).f Japar(pa”) . meet this high demand. The BCIS database is a basic, general-purpose system
Impatlophlla(Dlptera: Drosophllldae) designed to help taxonomists, experts in biological classification, construct useful tools

with which a variety of end-users can identify biological species. The database is
intended to be applicable to any group of organisms. It is expected that species-
identification systems for many groups of organisms will, in the future, be constructed
Select as components of this general system. The basic system is designed so that any
taxonomist, even without any knowledge of information technology, can easily
construct a multi-species reference system based on a character matrix. This system is

= ——————————— also designed to grow, in response to interactions between taxonomists and end-
_ users, to cover increasing numbers of taxa and broader geographic areas. A

: taxonomist could, for example, start with a small database covering a single genus at
for User (English ) a single locality, and subsequently add additional genera from other localities. The
fOI’ ConStI’uCtOI’ 1 Enl ’lISh ) svstem desian furthermore aives users a areat deal of freedom in snecies
for User (Japanese)

for Constructor (Japanese)

A Description of Database selected is shown.
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1. ABSTRUCT
This system provides the search refinement for taxonomic groups described by
character matrix.
Taxonomic groups are refined by any specified characters.
The effective characters, which supports the effective identification process (to
achieve the less number of the searching trials), are suggested every when the user
selects the characters.
Identification is supported by the images of the character and species.
Diagnosis is available in any rank of higher taxa.
Multiple databases corresponding to English and Japanese are allowed in this
system.
The searching function is open to all users but creating databases are allowed to

only users who have been registered by administrator.

START UP and END of the work
2.1. START-UP
Access to the following URL.

http://biokey.museum.hokudai.ac.jp/Classification/

2.2. END

Close the browser's window.

3. TOP SCREEN

Start-up and TOP screen is opened (Fig.1-1), and select the language (Fig. 1-1-(1)),
S REN G FED

Biological Classification and |dentification System

Drogophilidae of Hokkaido (northern Japan) R O S L W A T [—
iologic sification niification System

Einlogical Classification and Tertifiction Systam (B CIS) Acomie idetification of
binlogical cpecies ic omrerdby i high demand, not ondy ber biodivereity recesrchire Tt
alen by naboryl-Tecorce Mumagers mplamert g spplied mesames for acceccing,
comeerting, and using bindfereity. Hoever, there ate too finr trafmed tamrnomdets to
meet thic high demand. The BCIS databace i= a basic, geveralpurpose sestam decizped
to bwlp taveonomdcts | experte o biological claccification, cometnact neefinl tools st
which 4 wariety of sndusers can iderd ifir biological species. The database ic ftended to

z T b applicable to argr group of organdsme . B is expected that species-idet ification ayscterms
t for vy grops of orgapdame will, i the fibme, be constoacted 45 components of this
L i gerweral syvtem, The basic systan i designed so that oy tasorormist , swen withot o
I S ————— | Jevrwledge of fommation techmology, can easiby comstouct @ moalti-cpecies Tefimence
= syetean based on 4 dharacter matriz, This sestem is aleo desigred to gooar, I esponss to
for User(English) irteractions beteen tamnomists and end-users o cover Teasing Tammhers of ta amd
broader geographic areas. & taxonorkist conld, for exanple, start with a small database
e User_manual_en.pdf [Download] Covering a sinzle geoss 4t & single Locality, and subsequertly add addirional genera from
for User(.]apanese) other localities, The syt decizn fimthemmore Zives neers 3 great deal of feedomn i j

s TTzer mannal japdf [Download)




<Fig.1-1: Top screen>

3 Binlogical Clazsification and Identification Swatem - !IE

<Fig.1-2: Explanation of the database (pop-up window)>

3.1. Switch language
English (default), Japanese: Select the language of the labels on display.

3.2. Database select
The list of databases (open to public) is shown. Select the database for
searching. On selecting the database, the explanation is shown in the new
small window Fig.2). Click the database name with Ctrl key if the pop-up
window is blocked.

Click the “Select” bottom to open the SEARCH screen (Fig.3).

3.3. Download the manual
English version: User_manual_en.pdf
Japanese version: User_manual_ja.pdf

are available to download from the each link

3.4. Login for registered user

Only for registered users.
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4. SEARCH screen

SEARCH screen (Fig.3) is shown by selecting the database on TOP screen (Fig.1).

L BN NS AT ED

G it aelected =/ RS
Nt selacted -

<Fig.3: SEACH screen (initial screen)>

Selection of the character group

et g lecied

& | Mot selected

Subgenus .H'ulslwud.
Sprefes-gramp Mol selected
swbgrowp Mol salected

Mot gelectad

Met selecied characiers.

The character groups to be selected can be limited by, for example, part, sex

and other character groups in which characters are grouped dependently on

the database.

Display switch for the character list

Users can set the number of characters to be listed, jump to the next or

previous page and set the images to be arranged vertically or horizontally.

Selection of the character state

Select the character state of any (multiple) character(s). The coded characters

offer the alternative choice. The numerical characters require the direct input

of the figure.
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The characters are ordered by the effective index which means the expected
times of the trials of the searching process and which is re-estimated every
after the selection of the character group, the selection of the higher taxa and
the searching.

List of the input character stats

The input character stats are listed here. The listed items are removable.
Selection of the higher taxa

Users can set the higher taxa within which the search should be performed.
The order of the effective character is re-estimated within the selected higher
taxa.

Searching results

Taxon which have refined by the selection of the character sates and the
selection of the higher taxa, are shown.

Also, the number of the entries grouped by the higher taxa, the list, the images
and the diagnosis of the selected higher taxa, can be shown.

4.1. Selection of the character group

These are from the initial screens (Fig.4-1-1).

<Fig.4-1-1: Selection of the character group (initial screen)>

Example
Easiness: Characters are limited by the easiness of the observation (1>2>3).
Part: Characters are limited by the part (Head, Thorax, etc.).

Sex: Characters are limited by sex.
Select the value from the pull-down menu on each attribute, and then press the

“Set” bottom. More than one groups (e.g., both Head and Thorax) can not be set at

once.
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When the “Not selected” is selected, the selection of the character group is
canceled.
The “Clear” bottom reset the all character groups to be not selected.

Eusiness) [ E

Sex Ml Clearl

4.2.

Al

i} e A 5

<Fig.4-1-2: Selection of the character group>

Selection of the character state

All input values are reserved even when the page would change. The “Reset”
bottom resets all input values to be not input.

The coded characters offer the alternative choice by radio bottom.

The numerical characters require the direct input of the numerical values.
Multiple values should be input using semicolon (;) (e.g. 3;4).

The “Search” bottom performs the searching for taxa.

All input values before clicking the "Search" bottom can be released when the
"Clear" bottom is clicked on the "Selection of the character groups”, "List of the

selected character states" or "Selection of the higher taxa" area.

-Male: Third 5 dth teroites

' nearly unicolor ' with black spot(s) ' with medially L
interrupted caudal black  |[unint
|| band hlack

I‘ ; r* n 'y
<Fig.4-2-1: Selection of the character states: The coded character: Not selected>
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Al-Male: Third andfor 4th tergites

C Not| @ neatly unicolor " with black spot(s)

 with mediatly
selected

interrapted candal hlack
band

e () =

acr sta

: P
<Fig.4-2-3:. Selection of the character states:
selected>

The numerical character: Not

Th: Mumber of rowrs of acrostichal setulae

acr sta

Vel 4 R

|
<Fig.4-2-4: Selection of the character states:
Single value>

The numerical character: Input:
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Th: Humber of rowrs of acrostichal setulae

4.3.

acr sta

<Fig.4-2-5: Selection of the character states: The numerical character: Input:

| .

Multiple values>

The characters are ordered by the effective index which means the expected times
of the trials of the searching process and which is re-estimated every after the

selection of the character group, the selection of the higher taxa and the searching.

Referring the character images
The images of the characters (or the character stats), if registered, are available
when the selection of the character stats.
When more than one image has been registered, the first of them is shown.
In the case of the numerical characters, the representative pairs of the numerical
value and the image have previously been registered to the system. Note that
input values are not limited to the displaying values as for representative images.
The images are shown as the thumbnails on which the mouse click refers to the
original images (Fig.4-3-1(1), Fig4-3-2).
All original registered images of the character are available by clicking the triangle
mark at the end of the explanation of the character (Fig.4-3-1(2), Fig.4-3-3,
Fig.4-3-4).
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Al-Male: Thitd andfor ik tergites

" with black spot(s)

" with medially
interrapted caudal black

g Nnt! C tieatly unicolor
selected|

| = &

-1

<Fig.4-3-1: Referring the character images: Thumbnails>
The original registered images of the character are available by clicking the

thumbnail.

SE-EA-EHS

Al-Male-0-1

"I.'-lescripﬁon

Drosophila (Drozophila) ezoatia

<Fig.4-3-2: Referring the character images: Single-original image>

BIOSIS User manual ver. 0.3 9



- -QGES BT =S

selecied characier
Al-Male : Third and/or dth tergites

Image List _
Values |nages

tieatly unicolor

with black spot()

<Fig.4-3-3: Referring the character images: All thumbnails: The coded characters>
The original registered images of the character are available by clicking the

thumbnail.
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S REA G W ES

selected character
Taé : Number of rows of acrostichal setulae

Image List :
'Values |Images

évalue [2]

|value[4]

|wralue[d]

<Fig.4-3-4: Referring the character images: All thumbnails: The coded characters>
The original registered images of the character are available by clicking the
thumbnail.

4.4. Display switch for the character list

Users can set the number of characters to be listed, jump to the next or previous

page and set the images to be arranged vertically or horizontally. Default values

BIOSIS User manual ver. 0.3 11



are: number of characters per page =5, images arrangement=horizontal (Fig.
4-4-1).

<Fig. 4-4-1: Display switch for the character list: initial screen>

The number of characters on a single page can be set as between 1 to 10. The "Set"
bottom applies the change.

The paging navigation is offered by the "Back" bottom to the previous page and
"Next" bottom to the next page. The "Vertical" bottom change the arrangement of

the images to be vertical (Fig. 4-4-2).

Al-Male: Third andfor dth t
& FEE

' nearly unicolor

' with hlack spot(s)

' with medially internapted
caudal black band
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<Fig. 4-4-2: Arrangement of the images: Vertical>

4.5, List of the input character stats

BIOSIS U

The input character stats are listed here in the order of the searching operation.
In the case of the numerical characters, the representative images are shown
only when the input value is a single, while not when the input values are
multiple.

The selected characters are removable from the list either by individual or by
all. The released character will appear again on the area of the selection of the
character stats (Fig.3-(3)). The "Clear" bottom releases the individual selected
character after the selection of the target character (Fig. 4-5-1(1)), while "All
clear" bottom release the all characters (Fig.4-5-1(2)).

Selected characters.

‘ﬁ‘ﬂﬁﬁn[ﬁstﬂm!leﬁmenp inate :Jldpus‘termrﬂl: : urﬁlin]s’ distance
hetween inner vertical and posierior reclinate orhital) '

ralue &1

Tﬁ:Numhr‘nfm-s:nfﬁcmsﬁthal setilie:
e 2

walie neatlyunicolor

13




<Fig. 4-5-1: List of the selected character stats>

4.6. Selection of the higher taxa
Users can set the higher taxa within which the search should be performed
when the target taxa has already been known. The target taxa should be

selected in the order from the higher taxa to the lower taxa.

Genus ||N|:|t selected j | W iChar s::urtj| Set”
Subgenus (Mot selected

species-group Mot selected

apecies-subgroup Mot selected

|
species Mot selected Clear

<Fig. 4-6-1: Selection of the higher taxa: Not selected>

The lower taxon becomes selectable only after the selection of the higher taxa and
clicking the “Set” bottom.

The order of the effective characters is re-estimated within the selected higher
taxa when the check box (Char sort) besides the “Set” bottom is checked. When the
check box is not checked, the system does not re-estimate the order of the effective
characters. In the case of setting more than one rank of the class (taxa), the
operation with the check box off would improve the server response to be quicker,
although the last taxa should be selected with the check box on.

The “Clear” bottom release the all previous selections of the higher taxon, bringing
the operation back to the screen shown in the Fig. 4-6-1. The order of the effective
characters is re-estimated.

In order to bring the operation back to the selection of the upper higher taxa, click
the "Set" bottom after the selection of "Not selected" in the operating rank.
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4.7.

Genus | Amiota
Subgenus |Amiota

Species-group |IN|:|t selected j | W (Char smtj| 591”
species-subgroup Mot selected

species Mot selected Clear |

<Fig. 4-6-2: Selection of the higher taxa: Selection of the taxa in the second rank>

When the "Clear" bottom is clicked or the "Not selected" is selected at the highest
taxa priory to the searching operation, all registered proximal taxon (e.g., species)
are shown in the Searching results area, although the initial screen does not

display them.

Searching results
The searching results are shown after the selection of the character stats
following the search or the selection of the higher taxa.
The bottoms will appear on the upper area of the Searching results after the

searching or the selecting (Fig. 4-7-1).

Result

Mumber List lmage Liagnosis

<Fig. 4-7-1: Searching results: Bottoms>

Each bottom is a switch to change the format of the results.

1 Number: The list of the numbers of the results grouped by the highest taxa.
2 List: The list of the proximal taxa (e.g. species).

3 Image: The list of the images of the proximal taxa.
4

Diagnosis: The diagnosis of the selected higher taxa.

The default format is "Number". When the "Number" bottom or the "List" bottom

BIOSIS User manual ver. 0.3 15



is clicked, the result format will be kept along the searching operation.

4.7.1. Number

Example

=y

| Genus iI"'IuJﬂher

|Hj.tt|:| drosoplula |

o

<Fig. 4-7-1-1: Searching results: Number>

4.7.2. List

Example

TOTAL S

!;“:Etl Unset |

Genus

Hittodrosophila
Hittodrozophila
Hutodrosophila

il B m

Hirtndvnaenatila

subgenus Species-group Species-subgroup Species

hitticottuis
hitticottis
hitticortis

radesnttata

<Fig. 4-7-2-1: Searching results: List>

hitticottis

hitticottis
hitticortis

radeisnttata

kanzi
fokogir

peendonokogi

allivitnaa

The refinement search limiting among the selected taxa can be performed when

the proximal taxa is selected individually.

When the “Set” bottom is clicked after the check box besides the taxa is checked,

the order of the effective character is re-estimated using only the selected taxon.

The “Unset” bottom will release the selection.
The list will include only the selected taxon after clicking the “Set” bottom (Fig.

4-7-2-2).

BIOSIS User manual ver. 0.3
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TOTALD

Setl Unsetl

Genus aubgzenus  Species-group Species-subgroup Species
v Hittodrosophila hatticoris hatticoris katizi
v Hittodrosophila harticoris hatticoris tiokogir

Setl Unsetl

<Fig. 4-7-2-2: Searching results: List: Selection of the taxa individually>

4.7.3. Image
User can refer the images grouped by the proximal taxa.
The images are shown on another screen. The original registered images are
available by clicking the thumbnails.
All original registered images of the character are available by clicking the triangle
mark at the end of the explanation of the character (Fig. 4-3-1(2), Fig. 4-3-3, Fig.
4-3-4).
The only images of the selected taxon are available when the specific taxon are
selected in the “List”.
S REA G HES
AA—T—B

&5t 2
Species Images

katgi

nokogiti

<Fig. 4-7-3-1: Searching results: Image>
4.7.4. Diagnosis

The diagnosis of the selected higher taxa is shown on another screen. Note that the
diagnosis of multiple taxon selected in the “List” cannot be shown.

BIOSIS User manual ver. 0.3 17



The diagnostic characters are listed followed by the common characters list.

The figure ahead of each character represents the count of the proximal taxa which has
the identical character state in the whole taxon other than the selected taxa (i.e. zero
for the diagnostic character).

s@*-&fs&“' ?‘@
el

Diagnosis
walie present
Common - W5:Bm-cu crossvein
value present

(T

valie present

E!E:N_imlhﬂr of pairs of paramedian setae on hypandrium

i e

<Fig. 4-7-4-1: Searching results: Diagnosis>
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Internet Explorer
URL
http://biokey.museum.hokudai.ac.jp/Classification/

Japanese ( )
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Biological Classification and Identification System

Drosophilidae of Hokkaido (northern Japan) EMAEEES AT L
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English ( ) Japanese

Ctrl

Drosophilidae of Hokkaido (northern Japan)

User_manual_en.pdf
User_manual_ja.pdf
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( 411

4-1-1 ( )
Easiness (1>2>3)
Part (Head, Thorax )
Sex

BioCIS 0.3



Al-Male: Thurd andfor dth tergites

' nearly unicolor ' with black spot(s) " with medially g
intertupted caudal black  utunt
batud black

il At 5

4-2-1

Al-Male: Third and/of dth tergites

SO tieatly unicolor " with medially L
.'_7"?: iterrupted caudal black  [unint
% hand hlack
E

4-2-2
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Ta: Humber of rows of acrostichal setulae

4-2-4

T6: Mumber of rowrs of acrostichal setulae

acr sta

4-2-5

4-3-1 4-3-2)

( 4-3-1 4-3-3  4-3-4)
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Al-Male: Third and/or 4th teroites

T with medially s

interrapted caudal black  |unint

' with black spot(s)

® | nearly unicolor

4-3-1

SE-EA-EHS

Al-Male-0-1

"I.'-lescripﬁon

Drosophila (Drozophila) ezoatia

4-3-2
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¢ 5 dRAEAAEEE

selecied character
Al-Male : Third andfor dth tergites

Image List .
Values Images

e atly unicolor

with black spots)

4-3-3

BioCIS 0.3



BioCIS

= RAESAEFHES

selected character
Taé : Number of rows of acrostichal setulae

Image List

Values [Images

évalue [2]

value[4]

|wralue[d]

4-3-4

0.3

10



( 4-41)

4-4-2

Al-Male: Third andfor dth t
OB oH s

' nearly unicolor

" with hlack spot(s)

" with medially interrupted
caudal black band

4-4-2
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( 3) ( 451
) ( 451 )

4-5-1

v +Gi6: Orbito (distance hetween proclinate and posterior reclinate orbifals / distance

‘ : beh een inner vertical and posierior reclinate orhital)

u HI13:Prominent setae ) on palpus:

ralue >=2

Al-Male: Third and/or 4th tergites

valie neatly unicolor
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Genus [ E2E 5l | P eo-topny | BE [
Subgenus |FE5E
Species-group |35 E
Species-subgroup | FERTE
Species|[FA 7 |
4-6-1
( )
(
)
4-6-1
Genus (Amiota

Subgenus |Amiota

i
fii}

Species-group || FEUTE j | W = b )

T
FoE 7 |

Apecies-subgroup

Apecies

4-6-2

BioCIS 0.3 13



( 47-1)

IR
B |URF|E&| o BR R

4-7-1
L
| Genus MNumher
|H1'.tt|:| drosoplula g
4-7-1-1
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Genus subgenus | Species-group Species-subgroup Species
[T Hirtodrosophila hirticornis hirticotnis kangi
[T Hirtodrosophila hirticornis .h.'i.t‘t:'ll:DI"ﬂiS .nl:ulccl:ugiri
[ | Hittodrosophila hitticoris .hjrtin:cumis paendonokogin
r HﬂthIDSDtJhﬂ&I .muadﬂﬂttata ouadrvittata ellintosa

4-7-2-1

( )
( 4-7-2-2)

=it 9
E | Aas |
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Character Matrix

Definition Value

B c D
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Head Head Head|
Male:Fernale Male;Ferale Male
I alolabits 0 a5 Z.9.4]
f delta 0 34 2.3
-5 Amiota alboguttata dispina . o 3.4 2,3
10 | Amiota alboguttata (A) fakiis : o () 3 23
11 § Amiata alboguttata forficula ; 0 788 345
12 p Amiota alboguttata sigma ] i} 4:8 34
13 § Amiata alboguttata subtusradiata ] 0 56 23
14 § Amiota alboguttata trifurcata ] 1] 36 34
15 § Amicta basdeni clavata 3 o 4.5 34
16 f Amicta basdeni elongata 3 0 45 34
17 b Arnicta basdeni flagellata e 0 36 4
18 | Amiota rufescens stylopyga 1] 6.7 4.5
19 p Amigta tawrusata aquilotaurusatd (B3 0 45 34
20} tavrusata 3 o 4:5 345
(Charactor) (Type)
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Type code/number
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Head

Praofile angle between frons and face

Distinct, median, black, longitudinal stripe on frons
Ocellar triangle

Ocellar setae

Orbito (distance between proclinate and posterior reclin
Anterior reclinate orbital

Reorb {anterior reclinate orbital / posterior in length)
Fronto-orbital plate

Murmber of upper branches of arista

Mumber of lower branches of arista

b (subwibrissal / vibrissa in length)

Frominent setale) on palpus

Fermale palpus

Scutum

Distinct dark or black, longitudinal stripes on scutum
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“alue Description

as broad as thorax

ohtuse

absent

not very large

situated inside triangle made by ocelli

1<

situated behind or beside proclinate orbital
<=0.25

not o much broadened

==0.25

2«

not so large

dark brown to black
absent
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