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Introduction

Database system (MS-Access database core) developed by Maurice
Leponce, Conservation Biology Section, to manage biodiversity survey data.
Many programs were written by Charles Vander Linden.

Despite the fact that other databases systems such as Biota, BiolLink, ...
already exist and allow to manage biodiversity information we found useful to
develop a specialised database system to meet more closely our specific
research needs that are :

input of data from structured inventories: by contrast to traditional museum
collections, in structured inventories the sampling effort is taken into
account and allow reliable quantitive comparisons of species diversity
among sites.

emphasis on social insects specimens: a sample of a social insect colony,
by contrast with many others animals, may contain individuals belonging to
many different categories (called castes: queen and king, nymphs,
workers, soldiers, ...).

extensive use of images of specimens and of collection sites.

easy changes in specimen identification: during the sorting and
identification processes, temporary morphospecies are often used or
misidentifications need to be corrected.
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- easy changes in the database structure: new fields, peripheral tables, ...
to follow the evolution of the research project.

- easy adaptations to specialised hardwares such as barcode scanners and
thermal printers.

- easy addition of custom queries, macros and modules to retrieve the data

SIDbase main features are:

(i) Management of sample and specimen data through barcode printed
labels (alcohol and ether proof, to speed up data entry and facilitate
loan management).

(i) Quick storage and retrieval of numeric pictures on habitats and taxa.

(i)  Tools for specimen identification (computer keys linked with an image
bank) and data entry (world checklist of ant genera and South
American habitats).

(iv)  Data analysis friendly (filters for sorting data with respect to taxon, site
and sampling method; abundance matrices automatically exported to
EstimateS format).

(V) Simultaneous data-entry by several users (front-end /back-end
structure).

(vi)  The use of specific fields and tables to allow to organize data from
structured inventories of social insects.

General structure of SIDbase application

S|Dbase is an application consisting of several database files (Fig. 1). The
"back-end" database files (SID_BE and SID_Refs) contain the data tables.
The "front-end" database files contains all other database objects (queries,
forms, reports, macros, and modules) and links to the tables in the back-end
databases. The two back-end database are located on a network server, and
copies of the front-end database are installed on individual users' computers.

SID DBMS (Ms-Access core, multitaxa, multiusers)

[ ]

SID_BE SID_Refs
(tables with data) (tables with references)
SID_TestData
(data to check programs) H SID_References
(tools for reference management)
[ | | ]
SID_Datalnput SID_DataRetrieval SID_TaxaAndKeys SID_LabelsAndLoans
(tools for encoding) (tools for data analysis) (tools for taxonomy) (tools for managing loans
and labels)
SID_printer

(temporary files to be printed)

Figure 1: General structure of SIDbase application.

SIDbase back-end, core, tables: quick overview

SIDbase core tables, found in SID_BE.mdb (BE for back-end) (figure 1) are:
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1) T_PROJECTS: which allows to group data by research project (examples
of projects: assessment of invertebrate diversity in Brussels parks, study of
ant species replacement in Gran Chaco,...).

2) T_LOCALITIES: which allows to group data by localities (eg Brussels
parks, National parks in Argentina, ...). It includes general administrative
and geographic data on localities.

3) T_COLLECTIONS: which allows to group data by samples. It includes
data on the sampling scheme (transect, quadrat,...), sampling method
(pitfall trap, winkler, fogging, ...) and sampling effort (dates when
sampling started and ended, sample weight,...). Precise geographical and
ecological information on the sample are included: latitude and longitude
as measured with a GPS (Global Positioning System)(plus eventually x,y
coordinates at finer geographical scale), precise altitude, habitat type
(CORINE typology), rainfall and extreme temperatures during the
sampling. Samples from a single transect or quadrat share a single
number, the integer value of field “Site_No”. Decimal value of field
“Site_No” is used to code samples from a single transect or quadrat (eg
Site_No=1.001 & Site_No=1.002 are two sampling points of transect 1). It
happens that the same area is sampled several times, then the field
Replicate_No is incremented by 1.

4) T_SERIES: Series allow to group all specimens from a single (nest,soil,
wood, leaf, ...) sample and belonging to a single species. The main
advantage is that the taxonomic information has only to be entered once
for all the related specimens.

5) T_SPECIMENS: specimens inside a series are generally grouped by
stage and/or sex. Each record, which may include several individuals
(abundance is stored in field “SPM_abundance”), is given a unique
identifier (‘SPM_ID”). A specimen record can be moved to another series if
grouped by mistake with specimens of another species or sample (field
“Ser_No” or “COL_ID” is then changed for this record). Morphometric
information, type status, loan status, storage conditions can be input for
each record. The full identifier of a specimen include the “SPM _ID” plus a
prefix for the research institute and the scientist (eg “RISNBML04560”).

6) T_TAXA: contains all the taxonomic information from highest (phylum) to
lowest (variety) taxonomic level. It is organized in a parent-child way. One
field comprises the taxonomic level (e.g. species)

7) T_IMAGES Sites: allow to link image files (JPEG format) to any sample of
T_COLLECTION.

8) T_IMAGES Taxa: allow to link image files (JPEG format) to any taxonomic
level of T_TAXA.

9) T_PERSONNEL: contains information about all people involved in the
project (taxonomists, collectors, encoders, etc.).

10) L_CODES: contains values found in combo boxes (see appendix 2).
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@, BACK-END TABLE - Structured Inventories of Diversity - [Relationshipz]

28 File Edit Yiew Relationships Tools Window Help ;Iiliﬂ
Ded|&Ey|hEe 5% T &Ex B2 a o)
T PROJECTS T_COLLECTIOMS T_SPECIMEMS -
.1 - M ID - 3
PIT_ID 7 oL_Ib = ClassementOrignal | — -0 o —
Praject Mame LoC_Io TAX_IDr — |sER Mo
PIT_Notes Sfampllng Method ' TaxLev <P o
RecBy Site_Mo Determined By Taxhame -
RecDate Method ke Determined Al SPM_BarCode
Replicate_No Last Determined By '3 Stage | Sex
UpDEy = . Genus SPM - Abund
Collection EFfort Diate Last Determined _Abundance
UpDate - i ; SentToExpert Chorage
Sarmple Meight Microhabitat d
SentToExpertDate Conkainer
Sample Yalume SER._Maotes Frmned
— = RecE ID_CanfirmedBy Loan
T_LOCALITIES Collected By Y )
— ) I0_ConfitmedDate LoanDate
- Date Colleckion Start Recate
LOC_ID = ! Synonyms LoanPeriod
K. Date Collection End UpDEy
PIT_ID Lnbate PARENT_ID InLoan
Lacality Name Ternperature_MIN P RE Lenath
Diskrick Temperature_MAX Cammoniame Weight
ShakeyProving RalnFaIL__TOT Category Color
Cry_ID # Coordinate SYNONYM_ID Tvme Stabus
: ¥ Coordinate ¥R
Alkitude Tax_fauthar Prepared By
Altibude Accur fYti.c;uracy Thx_Year Date Prepared
atitude
;DCENDtES Lat REF_ID X LabelPrintDate
ecBy . Monographs SPM Mates
RecDate b ::Dng'tUdE Diagnostic RecB_y
LIRDEy - ong Th¥_Motes o
—I Lak Long Accuracy - RedDate
| CountrieswwhereCollec! LUpDBy LI
S”‘_tt Distribution
ite o .
Type locality =
CORIMNE o RecBy
MacroHabikat RecDate
COL_Mates UpDBy
RecBy UpCate -l hd
»
|Ready MM
i Start | [ Microsoft Word - SiDstuct..| (3 Exploring - TAUserGuide |[€, BACK-END TABLE - &R & 1125

Figure 2: SIDbase core tables. Boldfaced field names are key fields and linking fields. Lines
show main relations except, for reason of clarity, the numerous relations of combo fields with
L_CODES and people name fields with T_PERSONNEL.

SIDbase: dictionaries and peripheral tables

1) L_Countries: contains a list of country codes (see appendix 3).

2) L_TaxAuthors: contains a list of authors who described species found in
the database.

3) T_BulkSeries: this table allows to encode Series of taxa (eg spiders, mites,
coleoptera) not sorted to species and that will be directed to a specialist of
the group concerned (labels with all relevant collection information and a
COL_ID can then be easily printed and dip into the sample vial).

4) T_CORINE: dictionary of CORINE typology of habitats.

5) T_BOXES: this table allows to specify where the specimens are stored
(e.g. entomological box number)

6) sT_COL_BROM: example of a peripheral table that contains additional
information, in relation with a particular research need, for some records.

SIDbase: references tables (bibliography).

SID_Refs is a back-end database which contains all references linked to
some records in SID _BE tables plus others stored in relation with past and
ongoing research projects.
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S|Dbase front-end databases

Data input module: SID_Datalnput.mdb

This front-end database allows from a start menu (Fig. 3) to navigate between input forms to quickly
encode the data for projets, localities, taxa, personnel, collections (Fig. 4), series of specimens etc (Fig.
5).

Data source (Back-End table): SASI D_ BE .mdb

COLLECTIONS / SERIES 7
SPECIMEMNS
[ new collectiong)
THANSEETS
COLLECTION
COLLECTIDMS IMAGES - By COL_ID
SPECIMENS COLLECTION
[existing collections and series) IMAGES - View All

B
. Data Input
SID Ver 03 December 2002
=

JJJJJJJ

Figure 3: SID_Datalnput main menu.
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@, INPUT DATA - Structured Inventories of Diversity

” File Edit Yiew Insert Format Records Tools Window Help |
(- HEGRAY|sERso|@® 228 v | x® Ea-

5 51D - Input or Edit Collections / Series / Specimens

Locality: Formosa [Reserva Hatural]

MENL |

Collections I Series | Specimens |

#1| Find COL_ID (Barcadel:

Mote: set Site_Mo = 0.000 i collection net part of 3 stuctured inwentany

COLID Technique: it WMo FReplicate Mo: Method:  Date Collection Start: -End:
2186 [T ][ 180100 1 [wirkler24h |
H Collections images M=

| Geography.-’Ecolog_l,l.-’Sampling| Motes-!

List COL IDs MENLI
sf_|ImagesCollections

COL_|D| iDrive | COL_IDx: 2186 T1E01.011 Winkler24h Formosa [AR) 1 8 Image(s,
(M| 2188/8% (MG _site| gy

2186 5h IMG_site :
2186 =, MG site Images : Display | Image : characteristicsl
2186 5:h IMG_site
2186 30 IMG_site
2186 50 IMG_site
2186 50 MG site

Record: L[;I I 1{08

| »
|F0rm Wiga l_l_ W l_
A Slarll ¥ Micrasoft word - SIDstr... I @ Exploring - D:41 998\98_...' I& INPUT DATA - Stru_. | 3% Microsaft Excel - FNG El @B(}]'Q 1E:41

Figure 4: SID_Datalnput: example of cascading input forms for collections.
%, INPUT DATA - Structured Inventonies of Diversity

” File Edit Yiew Insert Format Records Tools Window Help

- @ehyemes o |e®siza e % |E% D)
B3 INPUT OF NEW SPECIMENS SERIES [with existing COL_IDs) O] =] =
r——————— isttoLis| MEaU ]
IDs |Details|
COLD(sean):[ 1 T 1.01.0 rl Winkler24h 22/09/98 Iguassu (AR)

SER_Mo [auta] : _ Microhabitat: I j‘

M0 :I PONERINAEYPoneriniyHypoponeraisp. Prox trigona

Aliaz: Ui
SER_Mates
Specimens of this Series :
SPM_ID SPM_Pedigiee Abundance  Stage / Sex Storage Container [box) Loan -
wiorkers] _[ Ethanol 90 ;[
worker(s) Firred -
queen(s] Finned -

B TAXA picker - enter the taxa name or its alias [preceded by /) and us.._ [H[=]

Taxa like or falias Ih_l,lpoponera ﬂ ﬁl él
N

POMERIMAE PonerinitHypoponeratpunctatizszima
193 POMERIMAE‘\ParerinitHypoponeratsp. 4 [AR]

Record; |4| i || 1 ¢ |'| |'*| of <[ {195 | POMERINAE PonernisHypoponeratsp. 5 [4R)
iz ”I 5 ”—1 e |,| |,*| ofF zege | (202 POMERIMAE“FoneriniHypoponerasp. B [AR]

E FoneriniHypoponera

. -
|F0rm Wi . l_l_ W l_
Start| B Microsat Wa..| B Exploring - D:..|[& INPUT DA (7 Status: HP L. | @ Eudora Light .| ®RP 1D 1715

Figure 5: SID Datalnput: cascading input forms for specimens.
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Data retrieval module: SID_DataRetrieval. mdb

This front-end database allows from a main menu (Fig. 6):

1) to export filtered data and matrices to statistical packages.

2) to check for errors (anomalies, duplicates, missing data etc.) during data encoding.

3) to perform basic descriptive statistics (eg abundances and occurences of species in samples).
4) to compare faunal similarity between samples.

5) to print reports.

I RETRIEVE DATA - Structured Inventories of Diversity - [SID - Data Retrieval Main Menu]

File Edit Wew Insert Format Records Tools window Help 8] x|
M- HaRY | iey| o ea®zizzavalnEs- |0
685 |4 =
3303 |
[ ooooo | [ 999830 |
[7]

Criteria | Integrityl &b /401 | Triplets and Matricesl ComparisonsHHarefactionl WeightNoIl Heportsl [ratabank infol LinksJExitl About |

1. Select a taxonomic group [required) [update L SPECIES]:

Formicidae the purpose of using the table L_SPECIES instead of INFO:
# - tT_T.~5><.tf3\ iz ko bn_a able to analyze only the data relevant all zpp. 3PP taxon selected

s0ptera 0 OhE taxonomic grou
_lsopteia | 1 group
[better to exclude alates etc.]
2_ Filter zamples from T_COLLECTIOMS [required) [query -
- INFO:
_L_StationzMethod): . . .
all all stations  all stations  all collections
Select 3ot of callections available  corezponding to
stations and for analysis  taxon selected
methods [required) [<-Reset fiter [no critena]] | | | |
[2- Fiezet with a standard exarnple |

| | LI_I
|Farmm Yiew R B B Bl T
iaSlarl”J ﬁ Iﬁ] @ @ = J ]}YMicrosoftWord-SIDples...I @Exploring-_hdodules |HETFIIEVE DATA - . ||@;§'QC§° 0356

Figure 6: SID_DataRetrieval main menu.

Taxonomic module: SID_TaxaAndKeys.mdb

SID TaxaAndKeys is a front-end database which principally allows:

1) To add/move/delete/rename taxa arranged in a hierarchical structure (taxonomic tree) (Fig. 7).
2) To deal with problems of synonymy.

3) To list series of specimens collected for each species (Fig.7).

4) To view an image of the taxa (Fig.7).

5) To identify specimens with digital taxonomic keys (Fig.8).
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TAXA & KEYS - Structured Inventories Of Diversity

” File Edit Yiew Insert Format Records Tools Window Help |

- @Ry =es|oleezz]ze v a) % |Ba- o)
& T
poaaq nsecta(ﬁlconay|a§Fterygota§Ena0pterygqﬂymenoptermymenopterﬁpocntawespolaea“ormlmaaemWiﬁ TTHAE (tepﬁa otlnqtepﬁa oteshl lwpeatus
clypeatus <14 Ta_|D Jid| Refresh Treel Hequeryl MEML I
ANTS I TERWITES I - - 5 : I
— EFormicidas 7 I Taxonl Detallsl S_l,lnonymyl Seriez  SPecimens Imagesl
i g;&éuﬁ —— f_T axld=0fS pecimens
A SPM_ID|SPM_Ba|SPM | Stage / S¢ _Storage: |  Loanm:
2k 1D ORYLINAE L 2484/ 1132141 1 warker(s  Pinned REINS-CE C
+gECITDNINAE 4450 2756-111 33 worker(s | Ethanal 100 REINS-CE C
= CAFORMICINAE | _ o
& EILEPTANILLINAE 4461 2756-1/2 2 worker(s | Ethanol 90% | Dedndrade

2 EIMYRMECIINAE

B Taxa images #1 [_ O] x|
= [=MYRMICINAE

B YGE_tTRMICINAE Goto T axon selected 2
&= Agron_acomyrmecini
2R 3 Attini -
< (™ B asicerotini Tax_ID: 160204 MYRMICINAE\Cephalotinit.Cephaloteshclypeatu
=[=rCephalatini -

= [=rCephalotes Images : Dizplay | Image : characteristics I

[E1 minutus
[31 pellans =

Wiew images at relative scale I [click the image to enlarge, double-cli

a2 || Add /Delete / Rename Taxon selected
r ilg Iclypeatus
Renarne | b EI ﬂ

Move Taxok il 4
2| | &l
e ol *| 2
1
|F0rm\;'iew ,_,_,_I_WI_,_

iﬂﬁlarll ¥ Microsaft Word - SIDstr... I &INF‘UT DATA - Structur. . | &HETHIEVE DATA - Stru..."&TAXA & KEYS - Str__. |@B<§J'Q 17:44

Figure 7: SID_TaxaAndKeys: input form for taxa.

&, TAXA & KEYS - Structured Inventories OF Diversity

” File Edit Yiew Insert Format Records Tools Window Help

- ey =es|ole®zzl]7a a6 o)
EH [_Key_AntsMeotropics : Form _|al:
Root | -] GoTe: MENU | L
sk 2K _KeptintsMeotropics
[E Cheliomyrmes
= nectiopics
= I DOLICHODERIMAE
SR CIECITOMINAE & Taxa images #1
=1 FORMICINAE
_ _l Go o Taxon zelected in tree FEML
+013 I |
[ Anaplalepis
Ei Y Tax_|D: 130605 FormicidaeFORMICIMAE YPlagiolepidinivinoplolepis 2 |
[E LEFTAMILLINAE
2R CT YR MICINAE Images : Display | Image : characteristics |
22 1 POMERINAE
= CIPSEUDOMYRMECINAE e E e 5- MG _books\Holldobler\05-1.JPG l
2 Annplolepis
Diagnostic
Anoplolepiz Antennal scape elongate,
mandibles. Darsum of alitr
darzally, nat scale-like. Be
introduced sporadically th

3 Antennal scape little [if at
always with some conhspic

Record: I4| 4 || 275 ¢ | r1p#¥] of =

F

|Farmm Yiew <-76.19 mm-> Anoplolepis | =

i stant| B Microsoft Word - SiDet... | € INPUT DATA - Stuetur.. | € RETRIEVE DATA - St |[€3, TA%A & KEYS - St GRS 15 17:38

<-76.19 mm-> Anoplol

Figure 8: SID TaxaAndKeys digital taxonomic key.
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Labels and loans module: SID_LabelAndLoans.mdb

This front-end database contains various forms and allows from a main menu (Fig.9):
1) to create long-term labels for dry specimens (Fig.10), specimens vials and sampling bags (Fig. 11)
2) to manage loans of specimens.

.ﬁ LABELS & LDAMNS - Structured Inventories OF Diversity - [MENU : Form]
” File Edit Wiew Insert Format Records Tools ‘Wwindow Help = |ﬁ||i|

- lBeRy|reaso|e®tilza 7 a)-%|Ba- 0

REQUIRED: Refresh g\h SID_LabelsAndLoans
¥ S ver 31 Nov 2002

table L_SPECIES
‘Data Source [Back-End tablez): |SASID_BE.mdb

REQUIRED: Refresh
table
L_COLLECTIONS

[all species decoded]

LABELS: Specimens | Collectionsl Boxesl LOAMS: Selectl Send I Hetuml Links.”ExitI About I

Option 1. Stepl. REQUIRED: Select COL_ID <z according to one or more criteria Option 1 ar 2.
based on Sites and Methods [filter query L StationsMethod Step 3. Check Validate
[werify print order!]

Option 1. Step2. Create terparary tables to
create labels for specimens [either dry ar wet] Opt.1.2 : idem but sorted on

selected in Step 1 and to create a report (listing COL_ID.SER_MO,5PM_Mo dry label: [pinned)
of these specimens| | @ |
- . - wet labels, sticky labels,
Option 2. S5tep1. REQUIRED: Select COL_IDs according to Date and User eoept "SEM" ol "SEM"

Option 2. Step?. Create temporary tables to create labels for specimens [either diy or wet] selected | @ | |

in Step 1 and ta create a repart (listing of these specimens)

[optional : report

all)
Option 3. Step. Create temporary tables o @
Option 3. Step 1. directlp select a create labels for specimens [either diy or wet)
zelected in Step 1 and to create a repart (listing
of theze specimenz]
|F0rm Wi ’— ,— ’— I_ I_NUM I_ ’_
iﬁSlart”J g IS;J =] @ = J WMicrosoFtWord-SIDples...I [3,] Exploring - _Modules ||?§\LABELS & LOANS - ||<EES'Q69° 0359

Figure 9: SID LabelsAndLoans: main menu.

= Pheidole

_5&22 (AR)

Figure 10: barcoded labels for dry entomological specimens.
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Figure 11: Barcoded labels (uni- or bidimensional) for entomological specimens preserved in ethanol.

References module: SID_References.mdb

This module is a reference manager for both data contained in SID_BE and
papers referred to elsewhere. A main menu (Fig.12) leads to various forms
such as the data entry form (Fig. 13).

veol BREFERENCES - Structured Inventories OF Diversity
” File Edit Yiew Insert Format Records Tools Window Help |

|- Bely|smry|oea®ti z2av x| Ba-0

B References in Conservation Biology, Social Insects. ... part of them available at our laboratory

References
Ver 08 Dec 2002

Add / Edit £ View | Links/Exit | Database infa |

Conservation, Ecology. Social Insects encoded:
available: ListRecentRecords |

idem but Read Only [avoids
accidental changes]

Repart: AskedT oS alleLecturedndt aly'etiwvailable |

List References By Subjects

table Mites Fi

Inventaire partiel des ouvrages table Farmiz 99 @
disponibles au sein de la Section
[08/12/38)

liste de péniadigues . cote IRSME | hittp: /fintranetlibrar

|F0rm Wiga ,_,_,_I_WI_,_
iﬂﬁlarll“ g Iﬂij @ @ ”|J WMicrosoftWord-SIDples...I @Exploring-_Modules |HEFERENEES -Stu... ||@-§QC_‘)° 04:01

Figure12:Main menu of SID reference manager.
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@, REFEREMCES - Structured Inventories OF Diversity

” File Edit Yiew Insert Format Records Tools Window Help |

8- RHE@Ry 2R o e® szl YEY @)% Da- 2
B [_Conservation&5 ocial Insects : Form =l E -
e
charnp "KE’ 1
| S m s ——e o L U e |
¢ | format d'encodage des champs AUTHOR et EDITOR [respecter |3 ponctuation]: “ilson, E.0.: Holldobler, B.
i| | AUTHOR: ECETRS v Disponiblel 2811700
i ™ SeProcurer
f TEAR: 1992 Ia [ TAPDEMANDE
f TITLE: |Environmental rapid-assessment programs have | 1611753
f appeals and critics. I
f
— = " THODEMANDE
L| | BOOKTITLE: [BicScience ;l | Pgs14 | S ELEET
< [VOLUME: [42 ISSUE] PAGES{486-489 REF_" [Journal &tticle = T 08799
i eoiTor: [
] PUBLISHEHS| [/ Select 7 [07/01/00
KEvwWORDS: [T Select Prow 7 ml
I ™ Review of the subject ?
SOURCE: |Dliv[|]1993a ;I“ labels (BarT ender): x!l '!I | I Printhd eNaw
ABETRALCT:

Record: 14 4 || 1 e ]e#] oF 4631 5 -
|F0rm Wiga ,— ,_,_I_ I_NUM I_ ,_
Start| T Microsoft word - SIDstuct...| €4 SID_Refs [Back-end) ”&REFERENEES - St PRl SRR 1603
Figure 13: data entry form for references.
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