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Preamble

| chose this dissertation topic because:

1. as a lifelong sufferer of depression, | am unemployable as a professional scientist
as my research has to play fisecond fidd
So as an independent scientist this research was devised so | could be a

research leader of an extendable project to fit around my disability;

2. of my passion for trees, their preservation and South American tropical forests;

and

3. as a basis for a doctorate entitled Lacistemataceae: systematics and ecology.

So let us not waste any more time and metaphorically dive straight in to see what |

have achieved during this research.
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Abstract

Introduced here to the scientific community is the electronic or e-monograph. The e-
monograph is the newest member of the online biodiversity repositories working
towards the 2010 deadline set by the Convention of Biological Diversity.

The Blackboard academic course module tool was used as a storage facility for
working document, deadlines and expenditure. Both project supervisors could be
kept apprised of the latest developments by sending announcements.

Lacistemataceae was selected from the 490 flowering plant families using the
elimination criteria of project time constraint, existing online database, economic
usage, completed molecular phylogeny, restricted distribution range, non-woody,
non-Neotropical distribution.

The family revision formed the foundation for designing the Lacistemataceae Holistic
Database (LHD) and construction of the e-monograph Lacistemataceae Holistic
Database @ www.lacistemataceae.org.

At the first phase of development, this revision includes an analysis of monographic
content and TDWG standards for species page construction on the e-monograph, a
literature review on the nomenclature and types for all 69 species names. However,
time constraint prevented the species delimitation morphological statistic analysis
from being reported here.

The nomenclatural part of this revision has become part of the Global Species
Databases (GSD) contributing towards the Species 2000 & ITIS Catalogue of Life
Annual Checklist 2009.

The project budget was set at £500 due to limited finance. Expenditure totalled
£357.87.

The website is now international recognized as links to www.lacistemataceae.org are
found on the Angiosperm Phylogeny Website, the Catalogue of Life, the
Encyclopedia of Life and is number one search result on Google.

Keywords

electronic (e-)monograph, website, Blackboard, Lacistemataceae, Lacistemataceae
Holistic Database, www.lacistemataceae.org, revision, typification, Catalogue of Life
Annual Checklist 2009
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Introduction

Monographs in the past were written only for the taxonomic specialist or the
enthusiastic citizen scientist. On 19 April 2002 the Convention on Biological
Diversity (CBD 2002) passed Decision VI/9: Global Strategy for Plant Conservation
(GSPQC). GSPC has 16 targets to be completed by the end of 2010
(http://www.cbd.int/gspc/targets.shtml) so calls for monographic authors to
collaborate with other members of the scientific community to quantify (and if

required) to assist with conservation of their specialist plant group (figure 1).

Relevantt o t his work are GSPC Target s:
working |ist of known pl ant speci es,
Species 2000 & ITIS Catalogue of Life (CoL) at www.sp2000.org (2009) is the
working list not justforplant s but al | ' iving organis
encompassed within the Encyclopedia of Life (EoL) at www.eol.org (2008 & Wilson
2003) a project to produce a page for every species on Earth. EoL incorporates
target 14 that st at es it hcee of iplamp divensity rand the need or its

conservation incorporated into communication, educational and public awareness

Tar

ms

programmeso. T a compervation that isresldrdssedim Barget 2 stated
as fAa preliminary ass es stoseohall known planhspecieso n s e
at national, regi onal A &arod revision teansferaetl framnaa | I

hard copy into an electronic format makes this information readily available to field
ecologists with mobile internet to access the relevant identification key. Ecologists
working in collaboration with conservationists can write reports on the vulnerability of
a particular species or habitat and this information is used to guide policy makers

resulting in the Convention on International Trade in Endangered Species of Wild



Lacistemataceae: e-monography and revision Page |2

Fauna and Flora (CITES 1975) into protecting species and CBD member countries

protecting habitats.

Figure 1. Information flow between the e-monograph and the global biodiversity
repositories as part of the CBD and GSPC 16 targets
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The world wide web has brought information accessibility to the public the lack of
collaboration in the biodiversity informatics world has continued the piecemeal
approach where information is stored across global repositories and their electronic
databases. Nicholas (2009) suggests that internet users are frustrated by thousands
of results generated by search engines on a specific topic. Users would prefer a
fone stop shopo, but the amount of dat
the Global Biodiversity Information Facility (GBIF date unknown) is equally frustrating
as the system is too slow making the user go elsewhere. The solution is this: global
repositories have their own open access online databases: for books (Biodiversity
Heritage Library), herbaria specimen virtual catalogues, the International Nucleotide
Sequence Database Collaboration, and International Plant Names Index (to name a
few) so the emonogr aph can harvest t his i nf
speci al i st -msohogrpph with a dhtalker sebset of biodiversity will be faster

to access than GBIF.

Taxonomists, taxonomic research organisations, biodiversity informatists are
collaborating to design novel tools. A few examples: interactive mapping using ESRI
ArcGIS software (ESRI 1995), Xper®: taxonomic database manager that can be used
to write publications, websites and species keys (Vignes-Leebe 2004 onwards),
online taxonomic content management tool: EDIT Scratchpads (Roberts & Smith
2007), LUCID (Centre for Biological Information Technology 2009) and DELTA
software (Dallwitz 1980 and Dallwitz 2009) to produce online identification and

diagnostic keys.

o

r

m
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The basis of any monograph or revision, electronic or hard copy format is to review
all taxon names their validity and typification. Names and type specimen assignment
are governed by rules defined by the International Code of Botanical Nomenclature
(ICBN) that are updated approximately every five years and available online by the

International Association for Plant Taxonomy (IAPT). Taxon names are held by The

|l nternati onal Pl ant Names I ndex (I PNI 20C
records have come from Index Kewensis. This is global in coverage and lists names

from the first edition of Li nnathasesldeslg Sp e
published now. 0 Three other reference w

Herbarium Card Index (350,000 plus records of New World taxa published on or
after January 1886) and the Australian Plant Names Index (63,000 plus names
compiled since 1973) of Australian vascular plants and Index Filicum (fern and fern

allies).

The revision moves on to species delimitation using the morphological species
concept. Morphological statistical analysis also provides information towards
detailed species descriptions and interactive species identification key. DNA
sequencing and phytochemical analysis maybe the norm today for species
delimitation analysis that continues to throw up cryptic species and unrelated species
that look morphologically the same. These expensive techniques are not available
to workers in developing countries with limited finance but are required to identify

species in the field.

The Biodiversity Information Standards was formerly known as Taxonomic Database

Working Group (TWDG). TDWG governs and develops the international electronic
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contents and data standards for exchange between data providers and users.
These standards cover floristic regions of the world, world geographical scheme for
recording plant distributions, herbaria information and protocols for data interchange,
correct citation of species names and their authors and many more. Ultimately,
these standards are to ensure that all online biodiversity data providers can
exchange data in the same format by automated software programmes known as

wrappers.

The World Wide Web Consortium (W3C 2004) develop new web technologies, web
writing standards, website language learning and website validation tools for any
website developer to use the web to its full potential to disseminate their subject

across the global electronic highways.

With all the foundational components in place (figure 1) e-floras, e-faunas and

introducing here the eemonograph <c¢can be wused to facil

targets. ILDIS, the International Legume Database and Information Service were
one of the first atstomptshoépowardst bhhe
pea family (ILDIS 1996). FloraBase (Western Australian Herbarium 1998) covering
one of the worl doés p tuaently cdvarscalliiascidar @ants and
in time hopes to extend to include fungi, lichen, bryophytes and algae. This site
offers photographs, static maps, DELTA Intkey species identification keys and
closed access to herbaria specimen records. The only other e-monograph the
author could locate is Cordyceps and related fungi. This website went live around
the 1 January 2009 (pers. comm. Joey Spatafora (CD

appendix/introduction/2009 _spatafora document) and includes systematic

das

hot
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information on 500 species and includes a BLAST molecular sequence search
engine. CRIA SpeciesLink (CRIA 2005a) incorporates biological material from
natural history museums, herbaria and cultural collections to form the basis of the
new online version of Flora Brasiliensis. The previous Flora Brasiliensis was
authored by C F P von Martius, A W Eichler and | Urban between 1840 and 1906. It
contained 22,767 species in 15 volumes totalling 10,367 pages (CRIA 2005b). The
SpeciesLink website is at an early stage of development it will become the

authoritative dynamic, interactive site for all Brasilian biodiversity.

An e-monograph including woody species can be linked to The Inside Wood online
database (Inside Wood 2004) which provides descriptions and images on living and
fossil wood and for vascular plants there is a specialist database on pollen

incorporating images (Global Pollen Database 2001).

E-fauna although may seem irrelevant are essential part of online biodiversity
databases as they provide links to produce an online global biodiversity food web for

plant species do not evolve in isolation.

Finally an e-monograph can be used by the taxonomic author to add and correct
information on the generalist wikis: Wikipedia, Wikispecies, and incorporate

hyperlinks back to their own e-monograph.

The aim is to demonstrate the practicality and scientific effectiveness of conducting
an open access internet accessible e-monograph.

To accomplish the aim, the objectives are:
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1 design a project logistics Blackboard site;

1 select a small family that has not been worked on for a few decades;

1 analyse monographic content to design a database,;

1 design a database to accumulate data from herbaria specimens via online
catalogues and herbaria visits;

1 revise the nomenclature and typification in light of the changing rules of the ICBN;

1 design a website to publish the results;

1 to write an international recognized website on a consumables expenditure of

£500.
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Methodology

Project logistics: Blackboard site

Blackboard is a course module tool for academics to place background material,
assignments, results and hyperlinks to related online material. For this dissertation,
the author requested a Blackboard module to be allocated as the research &
development site. The University does daily backups of Blackboard so this facility
was an additional storage for important research documents.

Free to design the site, a menu was designed to incorporate dissertation project
material, author background information, research materials, conference attendance,
expenditure, deadlines and used to keep project supervisors apprised of latest
results. Two areas were constantly amended as research progressed: problems and

problems solved.

Family selection

This was accomplished by analysing the 490 families listed in Flowering Plant
Families of the World (Heywood et al. 2007) and eliminating families using the
following criteria: project time constraint i greater than 25 species, existing online
family database, economic usage, completed molecular phylogeny, restricted
distribution range (thus the family had been monographed in a flora), non-woody,
non-Neotropical distributed family. Brief research was done on the family to produce

a working basis for e-monograph development.
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To assess content for the e-monograph, 27 hard copy monographs and associated

works dating between 1893 and 2007 were thumbed through. The headings and

contents were noted and were used to construct a spreadsheet of all the categories

located.

Database design

Separate databases were required for this project.

The first was to submit

information to the Species 2000 Catalogue of Life (CoL) Annual Checklist 2009

(ACQ9). For inclusion into AC09 a standard dataset had to be submitted to the CoL

Secretariat before December for the data to be verified before itgoesfil i v e 0

the following year.

The Annual Checklist Dataset requirements are located at

http://www.sp2000.org/index.php?option=com_content&task=iew&id=41&Itemid=49.

Detailed information on the 11 fields and standard database files are downloaded

online from the Species 2000 documents page.

version was used (figure 2).

Figure 2. CoL MS Excel tables and their relationships

ScientificNameRefe. ..

|ReferencelD

For ACO9 the

Microsoft Excel

ERD: Annual Checklist
Exchange Format

by LPaglinawan, 05 August 2008

o

n

]
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To conclude the CoL submission a logo needed to be designed (described below),
the database given a name and an abstract written. The logo used the Google Earth
map of the Americas as the basis. The map was printed out (CD appendices:
LHD_logos/print_of _logo.doc), the outline transferred onto A4 transparency film and
scanned into the computer (CD appendices: LHD_logos/laci_scanned_logo.pdf).
This image was coloured using MS Paint and brochidodromus leaf venation drawn

onto South America (CD appendices: LHD_logos/CoL_LHD _logo.pdf).

The second database is the workhorse behind the website. The initial brainstorming
for LHD design was done using a flipchart. This brainstorming continued from the
monograph content analysis. Further investigation of TDWG standards
(http://www.tdwg.org/ standards/) and morphological character measurements gave

birth to specific relational tables within LHD.

Revision of nomenclature and typification

Lacistemataceae names were searched on the International Plant Names Index
(IPNI) that retrieved 96 records (IPNI 2004) and (CD appendix: IPNI plant
names.doc). Removal of duplicate names generated by the three reference sources
on IPNI (Grays Card Index, Australian Plant Names Index, Kew Bulletin) reduced the
number to 69. The protologues working list (CD appendix: protologues_jun2008.doc)
in conjunction with the Flacourtiaceae monograph (Sleumer 1980) were used to
track down the original protologue documents for verification and herbaria holding
the type specimens. Online herbaria catalogues were checked to verify they were
still holding the types and records checked as to whether images were available.

Imaged types were hyperlinked from the e-monograph. Digitized images and
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permission was requested from offline herbaria in order to display images directly on
the website. For protologues still subject to copyright regulations (CD appendices:
copyright) an email request was sent to the publication editor requesting permission
to display a scan of the original document on the website. Compton et al. (1998)
typification list layout was used to write the dissertation results and adapted for the
website species name page. The basis for nomenclature and typification in Sleumer
(1980) was the 1978 Leningrad Code (ICBN 1978). This revision required
consul tation of the | atest code, 2006

changes over the last two decades had been incorporated correctly.

Website logistics and design
The following selection criteria were used to pick a web host: domain name fees,
annual webhost fee and website capacity allocation. A list of potential site hosts was

gained via a Google search.

A website requires a domain name plus a specific ending, for
example, .org, .com, .co.uk. It is advisable to choose a name that relates to the
content and the type of organisation promoted, for example, .com is used by

commercial websites, .org is used by non-profit organisations.

Website design took into consideration the World Wide Web Consortium code of
practice (W3C 1994). Background and font coloration for users with colour blindness
(Okabe & Ito 2008), poor eyesight (text to speech software), dyslexia (Krouse &

Irvine 2003) and the rest of us who suffer from eyestrain (pers. comm. Dr Judy
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Turner) generated from using visual display units without taking recommended

breaks (HSE 1992).

The first version of the website was written on MS Publisher 2007. Page templates
are automatically generated by the software. The pages just required colour
adjustment and adding the information for the pages. The website was later
completed redeveloped using MS notepad and html web language (Lehnert 2002) to
write each page due to problems with Publisher and uploading of files to the web

host provider.

Metatags are an essential part of any website, without them internet search engines
will not be able to locate your hard work. The MetaTags Generator at
http://www.addme.com/meta.htm was used to generate code to place between the

<head> </head> html commands at the top of every web page.

A free counter (http://www.free-counter.com/) was added to the website after
choosing the leaf design to compliment the website from the hundreds of designs

available. The generated code was placed at the bottom of the introduction.html

page.

Internationally recognized website on a consumables budget of £500

As a self-funded student living on Disability and Housing benefit funding for this

project was extremely limited. The maximum budget was set to £500.
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For international recognition of the website the author contacted Peter Stevens the
author of the Angiosperm Phylogeny website for a hyperlink to be displayed on the
Lacistemataceae page, the Encyclopedia of Life to curate the Lacistemataceae
pages, and Mac Alford the author of the Lacistemataceae page on the Tree of Life
Web Project. It was hoped that the metatags would place the website on the first

page of Lacistemataceae results on the Google search engine.
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Results

Project logistics: Blackboard site

Three screenshots of the Blackboard research & development site are shown in
figures 3-5. Remaining screenshots can be viewed in the document:
LHD_blackboard-site.doc (CD appendix). The design of the Blackboard programme
means only authorized users can view the entire site or export the zipped
Blackboard folder (CD appendix) to exactly the same version (8.0.375.9) as currently

used by UoR.

Figure 3. Blackboard: Introduction page
@ University of 5o

h
Reading Home Halp Logout
My Files Help

MSC PROJECT FY (Bl MECFROJ FY) > ANNOUNCEMENTS

My Notices

:/- Announcements ) .l
(" staffinformation Announcements
 freescy
(" Death ormentali j
(" Mse. project guide
© MSc.objectives i | = 3
—= : | LACISTEMATACEAE HOLISTIC DATABASE
Potential projects
- - WWW.LACISTEMATACEAE.ORG
Which family?  }
(" Deadines 4
(" LHDontour
= - VIEW TODAY VIEW LAST 7 DAYS VIEW LAST 30 DAYS VIEW ALL
{ Health & Safety
— August 31, 2009 - September 07, 2009
( pyrig )
:f' Problems ) 'Ef]zl:r, :\”ug 18, 2009 -- Encyclopedia of Life (Eol) and LHD Posted by: Fiona Young
(" Problems solved
= . Today | have been made joint curator (with Mac Alford) of Lacistemataceae on Eol.
[ Family A

~ But what | did not expect to see is a link to my website on each of the EolL Lacistemataceae species pages. Follow this link:
[ Species ] http://eol org/pages/8349333 to Lacistema aggregatum (P.J. Bergius) Rusby and explore from there.

11

Fe
Yo

Yo

- - -
| _ Website stats _» How awesome is that! International recognition of my MSc. dissertation on a budget of £500. Now | definitely need to find
- - E funding for my Ph.D to continue my research.

( Travelfunding } -

< 1 3 Fee
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Figure 4. Blackboard: deadlines page
gUniversityof o emn

Readlng Home Help Logout
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" \hich family? Acquisition of UK. herbaria specimens: Spring-Summer terms and holiday 2008; [DONE]
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Setup of project blackboard site: Spring-Summer term 2008; [DONE]
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EDITVIEW *

L1

@ 4
[ LHD on tour
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- -
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[ Website stats i
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( Travel funding } +
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Figure 5. Blackboard: problem solved page
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-
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The database will hold not just my collated data entry information but links to high resolution images: scanned protologues,

upgraded. My laptop has 80GE hard drive which is three quarters full and access time is starting to slow down (25 April 2008).

It is felt that an external hard disk drive solely holding the database would be a better solution. How big should the new hard

Which database has the greatest flexibility for my Lacistemataceae MSc./Ph.Difuture research work? MS Access 2007 or Open

This folder includes Species2000 database setup files as the plan is to incorporate my data into this important reference work.

It is important to me that my database is accessible for future generations of natural scientists to access because currently [15
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Family selection
After analysis two families remained of the initial 490: Lacistemataceae and
Schlegiaceae. Lacistemataceae was chosen over Schlegiaceae due to its larger

distribution range.

Lacistemataceae consist of two genera Lacistema and Lozania comprising of 11 and
4 species respectively (Mabberley 2008). They are small trees and shrubs, with
simple, alternate, entire, brochidodromus leaves (figure 6). Inflorescence: one or
more axillary catkin-like (figure 7) or spiciform racemes. Each flower is c. 1 mm in
length, mainly bisexual with one bifurcated stamen (figure 7: circled). The fruit is c.
10 mm in length, fleshy, red, brown, or maroon in colour containing 1-3 seeds. The
seed are <10 mm in length and white in colour (figure 8). Habitat: primary and

secondary forests (montane, moist and lowland regions) and cerrado.

Flgure 6, [ aeTetem s aggregatum lcaVesee

_ “and'inflorescence Al

\.{y"\’ © T BCroat, wavw, tropnsos org <%
¢ \

¥

Cis alucidum
infl@rescence
Young

Figure 8. Lacistema aggregatum fruit and seed
© T B Croat, www.tropicos.org
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Lacistemataceae (previously tribe Lacistemeae) had been previously monographed

~

by Sleumer (1980) as part of Flacourtiaceae. Sleumer (1980) states At he del i n
of several species is still etalr(B0O02) suggesyed . ,
that Flacourtiaceae is polyphyletic, has been lumped into superorder Malpighiales

(pers. comm. Kinman 2008) and that research is still ongoing as tot he f ami |

placement and whether it should be incorporated into Salicaceae.

Monograph content analysis

The headings found within the 27 monographs and associated works are shown in
table 1. The raw dataset is available on the CD appendices/methodology
folder/analysis_of _monographs.xls document. These were used as a guide to

design the website.

Table 1. Resultant heading from monographic contents analysis

general headings: | classification hierarchy
conservation

cultivation information
DNA phylogeny
medicinal uses
morphological phylogeny
overall introduction
paleobotany information
species identification key
taxon description

taxon distribution

taxon distribution map
taxon introduction

taxon latitude and longitude distribution co-ordinates
toxicity information
typical morphology

species headings: | accepted name
aestivation diagram
altitude

authority
chromosomal number
common names
dispersal mechanism
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distribution map

DNA/RNA sequences

Examined herbaria specimen list
floral formula

flowering period

habitat

Images: herbaria specimens, line drawings, botanical
illustrations, photographs

IUCN Red List information

Latin protologue

latitude and longitude distribution co-ordinates
other uses

phytochemistry information
pollinators

polyploidy number

Protologue reference

species confusion information
Species description

synonym authority

synonyms

timber uses

type specimen location

Appendices: general index
references/bibliography
taxon index
terminology glossary
world checklist

Database design

The flipchart initial design is shown in figure 9. The database name chosen is
Lacistemataceae Holistic Database. The CoL version of LHD can be viewed on the
CD appendix/results folder/ COL/CoL_FEYoung LHD _AC09 and online at
http://www.catalogueoflife.org/show_database_details.php?database_name=LHD.
The CoL LHD database and logo screenshots are shown in figures 10-12. It was
initial planned to be written using Open Office version 2 free software, but at the time
of there was no Access-like database, therefore, MS Access 2007 was used. The
relationships of LHD tables can be seen in figure 13. LHD is located on the CD
appendix: LHD/LHD_20Jul2009.accdb (note this document cannot be converted to

MS Office 2003 file version as it uses new features not present on the 2003 version).
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For conservation reasons all location information contained in the herbarium

specimens table have been removed although the headings remain in situ.

Revision of nomenclature and typification
The revisions of the validly published names are listed in table 2. The online version

can be viewed at http://www.lacistemataceae.org/species.html.

Table 2. Nomenclature and typification of Lacistemataceae

Lacistema aggregatum (P.J. Bergius) Rusby, Bull. New York Bot. Gard.: 447, 1906

[ Piper aggregatum P.J. Bergius, Acta Helv. Phys.-Math.: 131-1 3 2 , tabl e X,
Lacistema myricoides Sw . Prodr . ( Swlacistema aggreg&um Fawe.8 8

& Rendle, Fl. Jamaica [Fawcett & Rendle]: 29-30, 1914 i Holotypus: Rolander s.n.

(SBT!)

Nematospermum laevigatum Rich., Acta Soc. Hist. Nat. Paris: 105, 1792 i

Holotypus: Leblond 244 (P)

Synzyganthera purpurea Ruiz & Pav., Syst. Veg. Fl. Peruv. Chil. 1: 273, 1798 [

Didymandra purpurea ( Rui z & Pav.) Wil l d. , L&iptema P |
purpureum (Ruiz & Pav.) A.DC., Prodr. XVI(2): 593-4 i Holotypus: Ruiz & Pavon

s.n. (MA, fragments: F!, F!)

= Piper fasciculatum Rudge, Pl. Guian. 1: 9, table 4, 1805 1 Holotypus: Martin s.n.

(BM)
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Figure 10. Lacistemataceae Holistic Database on CoL AC09
Catalogue of Life: 2009 Annual Checklist
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Web site:
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Lacistemataceze is a small family of trees and shrubs located mainly in wet lowland, montane, dry and maist forests in the West
Indies, Mexico, Meseamerica, South Americz excluding Chile. The ahjective of the Lacistemataceas Holistic Database is to continue
the 40 years dedicated research of Dr. Herman Sleumer [d. 19932), LHD will update knowledge encompassing systematic and

environmental sciences,
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Figure 11. Lacistemataceae tree on CoL
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Figure 12. Lacistema nena species page on CoL

Figure 13. LHD tables and relationships



