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Chapter 1. What is MorphoBank?
A Short Description

MorphoBank (www.morphobank.org) is a web application with tools and archives for evolutionary
research, specifically systematics (the science of determining the evolutionary relationships among
species). Study of the phenotype, which isoften visually-based, is central to contemporary systematics
and taxonomic research. MorphoBank was developed specifically to provide much needed tools for
the expansion and modernization of phylogenetic work on the phenotype. MorphoBank provides four
interrelated toolsets for researchers:

* one for management of uploaded images and affiliation of data with those images (labels, species
names, €tc.)

 another that allows researchers to manage uploaded morphological data and affiliations with
phylogenetic matrices.

* supporting tools for managing the taxonomic names, characters and states, specimens and views
used to classify images and popul ate phylogenetic matrices.

» administrative tools for managing access, publishing and backing up your data.

MorphoBank is project-centered, meaning teams of researchers can create project-specific workspaces
and share images and other data with each other in a password-protected environment. Because
MorphoBank is web-based, team members can easily and efficiently work together no matter where
they arelocated. Furthermore, M orphoBank's web-centric foundations makeit anatural tool for online
publishing of project data once a paper associated with the project goes to press in a peer-reviewed
scientific journal.

The phylogenetic matrix capabilities of MorphoBank are designed to aid systematists working alone
or in teams to build large phylogenetic trees using morphology (anatomy, histology, neurology, or
any aspect of the phenotype). In contemporary systematic methods in which morphology is used to
build trees of species (or higher taxa), one starts by constructing amatrix made of characters and taxa.
Characters are features of an organism that appear in different forms. Examples include "eyes: blue,
green or brown" or wings: present or absent. To convert theseto aform that fitsin amatrix, one might
trandlatethese as, for example, "eyes. state 1 (blue), state 2 (green), state 3 (brown)." Traditionally this
has been done with desktop programs such as MacClade or Mesquite, which encode thisinformation
infiles adhering to astandard format such as NEXUS (arguably the most popular format in use today).

Desktop software cannot accommodate images associated with character states or matrix cellsin a
robust fashion, something that is becoming essential for researchers actively studying the phenotype
and for later researchers trying to understand the anatomical basis of some comparisons that might
have been made decades ago. MorphoBank all ows researchers to upload and download their NEXUS
files, and to collaboratively edit them in the MorphoBank online workspace. It also allowsresearchers
to upload high-quality images affiliated with each cell in a matrix, to zoom in on these images for
details, to collaboratively label the images and to affiliate various kinds of metadata with an image
(e.g., species, specimen number, notes, etc.).

Data in MorphoBank have been deposited by professional scientists and the students supervised in
their laboratories. Once a MorphoBank project is published on-line, however, these data are made
accessible to the public.

Advantages over desktop phylogenetics
software

Previous generations of desktop systematics software - MacCladein the 1990'sand Mesquite, NEXUS
Data Editor, etc. in this decade - were a boon to the community, greatly enhancing researcher
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productivity. However, inthelast several years, with the expl osive growth of the World Wide Web and
the increasing sophistication of web-browser software, a new category of software has emerged, the
"web-application." Web-applications |everage existing web-based data services (mapping, taxonomic
lookups, and accessto specimen and bibliographic databases, for example) and enhanced user interface
techniques to produce software that combines many of the best features of desktop software with the
ever increasing capabilities of the Internet.

MorphoBank was designed to address shortcomings in existing desktop systematics software using
modern web-application techniques. Areas of concern included:

1. Seeingtheimagesthat document the basisfor acharacter stateisenormously helpful to researchers
both during and after the research process. Thisis particularly important if the matrices are large,
with hundreds of taxa and thousands of characters. Before MorphoBank there wasllittle support for
inclusion of imagery in phylogenetics software. A researcher would have had to trust her memory
as she made comparisons among hundreds or thousands of species. It is much more effective to
store an image of a character with labelsto refer to repeatedly while adding new data.

2. Alargequantity of documentary information - and the majority of visual documentation - wasbeing
lost when morphol ogists produced phylogenetic trees. No archive existed for morphol ogiststo store
the images that backed up their character designations. This was wasteful and incurred a lot of
repeated work dueto lost information. The field of morphological systematics could subsequently
not grow asfast (in terms of numbers of characters) as molecular systematics, the latter being well-
databased in GenBank.

3. Single-user file-based systems are wholly unsuitable for collaborative work, whether team
members are dispersed across the hall or across the globe. For al but the smallest and most
disciplined of teams, file version control and conflicts quickly becomes untenable, with copies of
filesproliferating in e-mail inboxesand on FTP siteswith no one certain asto what the"real" dataset
is. MorphoBank provides a central database for project data, ensuring that all team members are
using the same dataset at all times. Changes made by one member are instantly visible to the rest
of the team. Further, all changes are logged making it possible to determine how any element of
aproject's dataset arrived in its current state.

4. Many valuable phylogenetic datasets are avail able on the Internet only in truncated form (typically
lacking images and other context) or not at all, in part because there is no simple mechanism with
which to publish datafrom most desktop applicationsto the Web. Treebase hasbeen auseful sitefor
archiving matrices but isnot atool-based application for collaborating on and viewing phylogenetic
matricesand does not storeimages. MorphoBank isinherently web-based, and publishing of project
datais a matter of pushing a button.

Why use MorphoBank?

Here is a hypothetical case: you are working on a morphological phylogenetic matrix with ateam of
investigators. Because M orphoBank isaweb application, your team can work on exactly the same data
at the sametime. All collaborators can see contributions from members of the team, including images
associated with homology statements, as soon as they are made. Since everyone is always using the
most up-to-date data, e-mailing of files and reconciliation of file versions is completely unnecessary.

All project information is kept private to the team, protected by password, until the team chooses to
make it public. In conjunction with a peer-reviewed scientific paper, you may need to allow reviewers
to access your data. MorphoBank provides the ability to allow anonymous, password protected,
reviewer access to your data.

When a paper is in press or published in ajournal is often the time an investigator wishes to place
online his morphological matrix (including labeled images of your homology statements), images,
lists of specimens and taxa, etc. that you have assembled in a form that is easy for your readers to
access. Morphologica data collection increasingly requires visual documentation of homology, but
journals cannot always publish all images that support the research in a project. MorphoBank provides
tools to simplify the online publishing of data resources including:




What is MorphoBank?

Publishing of project dataviaasimple online form
Ability to hold back publication of project data on a per-item basis
Automatic conversion of images to web-viewable formats

Built-in advanced image viewing client supporting efficient " pan and zoom" viewing and annotation
of high-resolution imagery

Online viewing of matrix data using a full-featured web-matrix software interface
Virtually unlimited number of images and matrices

Support for persistent URLs for MorphoBank-hosted data resources

Note that you do not need to be working with a matrix to use MorphoBank. Many investigators
have other scientific reasons to store media online in association with an upcoming publication, with
associated information such as the repository and specimen number. MorphoBank welcomes these
contributions.




Chapter 2. Basic Concepts
The "Project"” Workspace

Workspaces on MorphoBank exist as separate "projects," completely independent from all others and
accessible only to the creator of the workspace and those to whom the creator has explicitly granted
access. As we shall see, a workspace contains all of your project data - taxa, characters and states,
specimens, bibliographic references, media (typically images, but al so video and sounds) and matrices.
These data are completely private to the workspace and cannot be modified or, prior to publication,
accessed by those outside of the project.

You are free to develop your dataset in any way you choose. While use of character ontologies,
taxonomic authories and specimen databases is in general good practice and highly encouraged,
MorphoBank does not mandate their use. How you conduct your researchin your workspaceisentirely
up to you.

Creating a project

Y ou can create as many projects as you need; in general you should create a project for each discrete
research problem or paper you areworking on. Remember that workspaces are compl etely independent
from one another and do not interact in any way. There is no sharing of data between project
workspaces, and each workspace is only accessible to those to whom you explicitly grant access. If
you have multiple workspaces with identical member lists and/or need of shared data, then you should
consider consolidating them into a single project workspace.

Figure 2.1. Selecting the new project option from the project list
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To create anew project, loginto MorphoBank and navigate to the My Projects section. Y ouwill seean
orange "Create New Project” button at the top of the page. Thiswill display aNew Pr oj ect form,
which includes fields for project title and abstract, publication information and settings for allowing
anonymous reviewer accessto your data. To start you need only to specify atitle, although an abstract
is strongly suggested. You may edit this information at any time, many users provide provisional
information at the start.

Types of Data You Can Deposit

Once your project workspace is established you and your collaborators can deposit various types of
data, to share amongst project members, to edit collaboratively or for use in phylogenetic matrices.
MorphoBank can accept the following kinds of data:
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Taxonomic names

Your project workspace has a single "directory" of taxonomic names with which you can identify
specimens (and by extension media) or populate a matrix. You may load your taxa by hand, one at
atime, using the taxon entry forms or in a batch process using a tab-delimited file from a database,
Microsoft Excel or a similar application. For more information on adding taxa see the section called
“Managing Taxonomy”.

Each distinct taxon is represented once, and only once, in your taxonomic directory. When you use
ataxon to identify specimens and in matrices, you are doing more than just tagging those items with
a taxonomic name. Rather, you are actualy linking your specimens and matrices to a taxonomic
concept. If you subsequently change the taxon, your changes will automatically propagate to all of the
specimens and matrices that reference the taxon.

Specimens

As with taxa, your workspace has a directory of specimens that are referenced in your project.
Specimens can (and should) be associated with ataxonomic identification. They may also be depicted
using uploaded media.

There are two types of specimens: vouchered and unvouchered.

For vouchered specimens — specimens from aformal collection —you must at a minimum provide an
institution code and catalog number for each specimen. Both of these values should conform to the
standards of the institution from which the specimen originates. If you are not sure of the formats for
these values, contact the institution's collections manager. Typically, theinstitution code will be a2-4
letter abbreviation of the ingtitutional name (e.g., AMNH = American Museum of Natural History,
YPM = Yale Peabody Museum). Whenever possible a collection code should be provided. As with
the institutional code and catalog number, this should conform to institutional standards. Many, but
not al, institutions use collection codes.

Unvouchered specimens are those obtained from sources other than formal collections, including
literature and the Internet. You are encouraged to provide detailed notes about the origins of the
specimen in the "notes’ field. Y ou can also attach aformal bibliographic citation to a specimen.

A taxonomic identification of the specimen should be provided for all specimens. The identification
is used by MorphoBank's matrix editor to retrieve relevant media, and by the search/filtering system
to organize your media. Unidentified specimens will be much less useful than identified ones.
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Figure 2.2. A vouchered specimen
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Figure 2.3. An unvouchered specimen
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Media

Y ou can upload any number of media documenting specimensto MorphoBank. M ost uploaded media
are images, although video and audio formats are also supported. (Thus our use of the more neutral
"media" terminology).

You will typically upload an image and tag it with a specimen identification, any pertinent copyright
information and aview description (eg. "dorsal”, "lateral", "palatal").

MorphoBank accepts a variety of image formats including JPEG, GIF, PNG, TIFF and Photoshop.
Notethat Photoshop filesthat uselayer effectsmay not render properly on MorphoBank. For consi stent
results we recommend converting these files to TIFF format before uploading. All image files should
bein RGB mode. Filesin CMY K mode may not render properly.

Y ou should upload imagefilesat the highest resol ution that makes sensefor your project. MorphoBank
will automatically create sized versionsfor useon the site aswell asafull-resolution version optimized
for onlineviewing. The original uploaded filewill be retained and can be made availablefor download.

MorphoBank also acceptsthefollowing video fileformats. MPEG-4, QuickTime and WindowsMedia.
The preferred video file format for upload to MorphoBank is MPEG-4. Files in QuickTime and
WindowsMedia format will usually work so long as the compression method used is supported by
MorphoBank's video processor. In general, videos compressed with WindowsM ediawill work, aswill
most QuickTime compression methods (some very old and rarely used methods like GIF compression
are the notable exceptions). AVI files usually will not work and should be converted to MPEG-4 prior
to upload. In general if your uploaded file is being rejected by MorphoBank it is recommended that
you try re-encoding the filein MPEG-4 format using one of the many video conversion tools available
for Mac OS X, Windows and Linux.

Audio files may be uploaded to MorphoBank in MP3, AAC, AIFF or WAV format. Other formats are
not supported. If you need to convert or edit your audio files use a sound editing application such as
Audacity (http://audacity.sourceforge.net/).

MorphoBank does not support the PowerPoint file format. If you need to upload images from a
PowerPoint presentation, you should export them from PowerPoint in a supported format such as
JPEG and then upload those files.

Mediamay be uploaded onefile at atime using the"Add new mediafile" button. For large numbers of
files, theBat ch Medi a Upl oad t ool may be moreefficient. It isaccessed with the"Add media
batch" button and allows you to enter al the information on the standard media form for a group of
media files that are uploaded as an archive in either Zip or Tar format. For more information about
using the Batch Media Upload Tool, including how to prepare you archive for upload, see the section
called “Batch uploading mediawith the Bat ch Medi a Upl oad Tool ".

Figure 2.4. Add Media Buttons

HOMOLOGY OF PHEMOTYPES OVER THE WEB
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Matrices

Project members may create, edit and publish phylogenetic matrices using MorphoBank's matrix
viewer/editor application. A matrix's axes are composed of characters (see the section called
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“Characters’) and taxa (see the section called “Taxonomic names’). The cells of the matrix contain
character states and, optionally, media (see the section called “Media’) with (also optionally) labels.
Labels applied in a matrix cell are specific to that cell and automatically include text describing the
cell's character and taxon. Cells may also have attached bibliographic references, member comments
and research notes.

You can start a matrix from scratch and populate it solely using the MorphoBank matrix editor or
you can use an existing NEXUS format file as a starting point. Regardless of how you begin, you can
import the contents of additional NEXUS format matrix files (produced by applicationslike MacClade
or Mesquite) into your MorphoBank matrix at any time. All taxa and characters that do not already
exist in your project will be automatically created when the file is imported, and states for existing
taxa/character pairs merged with the existing data.

In projects with multiple matrices taxa, characters and media are shared across al matrices in your
project. A change madeto ataxon, character or mediaitem in one matrix, or in theitem-specific editing
screens, will instantly be reflected in all matrices where the item is used.

Itispossibleto download your matrix from MorphoBank asaNEXUSor TNT fileat any time. Thefile
will include all characters, taxa, cells and notes, but not images since they are not formally supported
inthe NEXUSor TNT format. Images can, however, be downloaded as a zipped folder to the desktop
by clicking on the "Download Project" link on the Pr oj ect Over vi ew page. The archive will
contain SDD XML format datafileswith associated matrix, character, taxon and specimen data. Note,
however, that these images will not be viewable associated with cells in desktop programs reading
the NEXUS or TNT file.

Figure 2.5. Matrix editor/viewer
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Characters

Aswith taxa, your project hasasingle directory of characters and their associated states. Each distinct
character isrepresented once, and only once, in your project's character list. When you use a character
in a matrix, you are doing more than just bringing in the character's name. Rather, you are actually
linking a characteristic concept to your matrix. Consequently, if the character is changed in one place,
the change will propagate to all other places where the character is used.

Unlike taxa and other deposited data, characters cannot exist independently of matrices. That is, to
exist in your project at least one matrix must reference the character. Put another way, if you delete a
matrix all characters referenced only by that matrix will be removed as well.

10
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A character may have as many states as required. Each state has an associated name and number, as
well asany number of exemplar images. Images may al so be associated with the character independent
of aspecific state. Characters may also have hibliographic citations and member comments attached.

Other data

Any number of documents can be added to a project. Documents may be in any format, and
can document aspects of the project or provide data in formats that are not directly supported by
MorphoBank. Each document may include an optional title and description, and may be published
along with other data (media, matrices, etc.) or kept private to the project.

When a project is published, al documents with a"publish when project is published" status will be
listed and made available for download on the project's MorphoBank project page, accessible from
the project browser and through the site sear ch.

Tools for Collaboration

MorphoBank provides many advantages over traditional desktop software for collaborative
workgroups. As a web-based system, it is available to anyone with internet access and reasonably
modern web browser software, including Internet Explorer versions 8 and 9, FireFox versions 5.0
or better and Safari 5.0 or better. There is no need for specialized software; virtually every modern
operating system is supported (Windows, Mac OS X and Linux/Unix). Furthermore, because all
project dataare centrally stored in the MorphoBank database, collaborators are always using the most
up-to-date data. Thisisin marked contrast to collaborative projects using traditional desktop software
where versioning issues often quickly become frustrating and time-consuming. Upgrades and bug-
fixes to the MorphoBank software are done on a central server ensuring that all users are aways
benefiting from the most up-to-date version of the software.

Membership

Up until the project is published, a project's creator (who is also known asits "project administrator")
may grant collaborators access. Any number of collaborators can be invited and they need not aready
be registered MorphoBank members to receive an invitation.

Figure 2.6. Member ship type menu

Membership type El

Full membership (can edit everything) v
Full membership (can edit everything

Observer (cannot edit)

Character annotater (can edit everything but characters and states)
Bibliography maintainer {can edit bibliography only)
Foave — F DEEE

There are four types of project membership:

» Full membersmay add, edit and delete project data, subject to access restrictions on individual data
items discussed below.

» Observers may view all project data but are not allowed to add or change datain any way.

» Character annotaters may add, edit and delete all project data except characters and character
states, subject to access restrictions discussed below.

« Bibliography maintainers may only edit bibliographic entries. The can also view project data.
Managing access to data

MorphoBank adopts a streamlined approach to data access within a project. All primary data items
(taxa, characters, specimens, media and matrices) are "owned" by the member who created them. The

11
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owner has the option of reserving editing access for themselves or allowing all full project members
to edit. (Editing access includes the ahility to delete an item.) By default all newly created items are
editable by al; restricted access must be explicitly set by the creator.

Figure 2.7. Access control menu

| Access
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Only the owner may edit this taxon

| ®pAl 97 20080 ...

Tracking changes to your data

Changes to all data items and their constituents (taxa, characters and states, specimens, media and
matrices including cells, taxa and characters and states) are logged by MorphoBank. Detailed change
histories for any item, including the nature of the change, the time and date and who executed the
change, may be accessed by project members.

Publishing

Newly created project workspaces are unpubl i shed. Their contents are available only to members
of the project, and to anonymous reviewers if anonymous reviewer access is enabled. When your
research is completed you can publ i sh your project, which will have the following effects:

1. Datawill be publicly accessible viathe MorphoBank search engine and project browser.

2. Datawill be accessible using MorphoBank Per maLi nks (see the section called “ Linking to a
published project using per mal i nks ). Permalinks are unchanging, easy-to-cite URL s that will
always lead to your project data. They are a convenient way to cite data hosted on MorphoBank
in a published paper.

3. Your projectiseffectively frozen, just aswith atraditionally published scientific paper. Datacan no
longer be modified and members no longer added. However, building on your datasimply requires
the creation of a new project.

Thelast item is particularly important. As with a paper or book, a project shouldn't be published
until you are sure al elements are as you and your collaborators wish them to be.

Copyright considerations

MorphoBank does not own or assert any copyright on project data. Once a project is published, it
becomes publicly accessible and the copyright status of the constituent data becomes a concern. In
general, before uploading an image (or other data) to your project, make sure that one of the following

applies:

1. You own the rights to the image (usually meaning that you created the image yourself).

2. You can prove that the copyright holder has licensed the image under afree license.

3. You can prove that the image is in the public domain.

4. You believe, and state, afair use rationale for the specific use of the image that you intend.

5. You have obtained the required clearances from the copyright holder that specifically allow you
to use the image on MorphoBank.

When catal oging media you will have the opportunity enter information about the copyright status of
the mediafile you are uploading. You will first be asked to indicate if the media is under copyright

12
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by checking the "Is under copyright?' checkbox. Leave this box blank if the owner of the mediayou
are loading wants to release those media to the public domain (a CCO designation). Checking the
checkbox will add additional elementsto the form to allow you to apply a different copyright license,
indicate who the copyright owner is and that they have granted you permission to use the mediain
MorphoBank.

Selectively publishing project content

By default, when a project is published all data in it are made publicly accessible. It is possible,
however, to keep specific media, matrices, folios and documentsin a published project un-published.
To hold back an item you must change the item's status from publ i sh when project is
publ i shed tonever publish to project prior to publishing the project. The item status
drop down, shown below is present in the primary editing forms for media, matrices, folios and
documents.

Warning
Once a project is published you cannot change the status of any itemsin that project.

Figure 2.8. Item-level publishing status menu

| Status

+ publish when project is published
never publish to project

—

Linking to a published project using per mal i nks

Each MorphoBank project is issued a unique identifier beginning with the letter 'P for project. This
identifier is displayed in many places throught the site, for example it is next to your project title
inthe My Proj ect s list and in the breadcrumbtrail at the top of the page when editing a project.
Once your project is published you may link to your project with a URL in the format htt p: //
nor phobank. or g/ per nal i nk/ ?P00 where 'PO0' is replaced with your project identifer. This
URL will always lead to your data and is a reliable way to cite MorphoBank-hosted datasets in
published papers.

An alternative linking scheme based upon the Life Sciences Identifier (LSID) standard isin the works
and will be available in an upcoming software revision.

Warning
For unpublished projects, the only way to access datais by logging into MorphoBank.

Other ways to access published data

In additionto per mal i nks, published datais accessible:

 as lists of published matrices, media, views for media, folios, specimens, taxa, bibliographic
citations and documents linked to from a project summary displayed in the Browse Projects section
of MorphoBank . All published projects on MorphoBank are displayed in the Browse Projects
section. The lists of project data are similar to those found in the MorphoBank editing interface,
but without editing capabilities.

* in the MorphoBank search engine. Your media and matrices will be included in the results of
searches on the MorphoBank.org site.

13
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Figure 2.9. Browse Projectslist
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Project summary information

It isimportant that as much information as possible about a project is provided before it is published.
In addition to project preferences and review login information, the pr oj ect i nf or mati on form
contains fields for the following information that is used to display a summary of your project in the
Br owse Proj ect s section of the siteand onthe Pr oj ect Over vi ewpage:

« Title. Thetitle of your project, not necessarily the same as your article'stitle.

 Abstract. The abstract for your project. This is often, but not necessarily, the same as that of your
published article.

» Exemplar Media. The mediafile you would like to feature in your project summary.

« Journal title. If the project data serves as the basis of a published article, this and the following
fields should be filled in with citation information.

 Journal url. Address of your published article online.

 Journal volume. The journal volume in which your article appears.
 Journal number. The journal number in which your article appears.
 Journal year. The year of the journal in which your article appears.

 Journal cover image. You may upload a scan of the cover of the journa in which your article
appears. Thiswill make your project summary alittle more colorful, and is highly encouraged but
not mandatory.

« Article authors. Thelist of article authors as it should appear in a citation.
« Articletitle. The articletitle asit should appear in a citation.

« Article pagination. The article pagination as it should appear in a citation.
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Many of these fields are used on the project summary page when the project is published. If you fail
to fill in these fields your summary page will be incomplete and will improperly cite your article. Be
sureto fill out all fields fully and accurately.

Warning
You must specify at least a working title for your project. An abstract is strongly

recommended for all projects at al times and must be provided before the project is
published.

Folios

Fol i os areauseful mechanism for publishing annotated groupings of selected project media. Using
thefoliostab, you can create asmany named folios as needed. Y ou can then sel ect specific mediato add
toyour folioshby clicking the"Edit foliomedia” link inyour list of folios or by using the"Folio options’
tool on the Media page. This tool allows you to add multiple media to a folio directly from media
search results. Once you have added items to your folio you can return to the folios tab to change the
order of the mediaand preview the resulting folio. Folios are published when the project is published,
unlessyou set your folio's access dropdown to "never publish to project” and may belinked to using a
per mal i nk URL inthe format: htt p: / / nor phobank. or g/ per mal i nk/ ?F00 where 'FOO'
isyour folio identifier. Folio identifiers always begin with the letter 'F and appear next to the folio
name in the project folios tab. Y our project must be published for folios to be accessible to the public.

An example of afolio in use: you want to reference a sequence of images in a paper but there is
not enough space, so you opt to publish the images online and print the URL in the paper. If those
images are in your published MorphoBank project you can create a new folio (complete with title and
introductory text), add the relevant images and place them in the proper order. When readers go to
the URL printed in the paper they will see your introductory text and be able to click through to each
image in the proper order.
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Chapter 3. Common Types of Projects

MorphoBank provides a generally useful set of tools to assist you with your research. While no
particular workflow is mandated, many MorphoBank projects tend to fal into one of the three
categories, described in the following sections. Y our work need not conform to these examples, but
they should give you an idea of the types of project for which MorphoBank can be useful.

Phylogenetic Projects with Matrices

MorphoBank's most important innovation is the support of collaborative editing of phylogenetic
matrices and associated data (taxa, characters and states, cells with or without images, bibliographic
citations), thusit includes a full-featured browser-based matrix viewing and editing application. This,
combined with its ability to integrate annotated mediawith matrix cells, charactersand character states
make MorphoBank a natural fit for projects developing matrices.

MorphoBank isabletoimport and consolidate existing matrices contained in NEXUSfiles. Thismeans
you can take existing datasets created in MacClade, Mesquite, NEXUS Data Editor, or any other
NEXUS-capable application and bring them into MorphoBank for collaborative editing, addition of
media and, ultimately, online publishing.

MorphoBank can also output matrices in NEXUS, allowing MorphoBank to be integrated into an
analytical workflow that includes NEXUS consuming programs such as PAUP.

Image-only Projects

Whileits matrix tools are amajor asset, you don't need to be devel oping matrices to use MorphoBank.
MorphoBank also provides a robust set of tools to view, annotate and classify (taxonomically and
otherwise) large sets of images.

A Batch Medi a Upl oad tool allows you to upload large numbers of images for streamlined
tagging with metadata. Many file formats are supported, including most popular image and video
formats, and all files are automatically converted into web-viewable formats and sized appropriately.
A media browser alows you to filter by taxonomic name and/or view, or to search for specific items.
And MorphoBank's built-in pan-and-zoom viewer allows usersto view high-resolution images online
efficiently by preserving the full resolution of the uploaded file and only downloading the portions of
an image that are actually visible on screen.

Its media handling features, its support for collaborative workgroups and web-based nature make
MorphoBank an ideal plaform for:

» sharing images with your colleagues in a password-protected environment
» developing an image-based dataset with colleagues

* publishing media online in support of a manuscript

Collaborations Fusing Large Lists of
Characters and Taxa from Many Matrices

For projects merging many source matrices into one large matrix where there may be a subsequent
need to evaluate, merge or edit extensive lists of characters and taxa by consensus, MorphoBank's
taxonomic and character directories can provide useful services.

Inatypical super-matrix project, agroup of experts conveneto survey existing literaturefor characters
and, perhaps, taxato be included in asingle "super-matrix" covering all significant aspects of area of
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taxonomy. MorphoBank's central character list provides atool for managing large lists of characters,
annotating them with notes, reordering them arbitrarily, and attaching exemplar images to characters
and specific character states.

Itisparticularly critical in projects of thistype that al participants have access to the most up to date
dataat all times. MorphoBank's centralized database and web-based access ensures that thisis always
the case.
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Chapter 4. Navigation

One navigates among the various tools and options in MorphoBank using the main navigation bar
at the top of the screen and the left, sub-navigation menu available on some site sections. The main
navigation bar is composed of links which lead to a specific section of the site or tool.

The top-level set of links, as shown in the figure below, is the most general and provides access to
the following features:

Home: alink to the home page of MorphoBank.org. This link is only available when you are not
logged in to MorphoBank.

My Projects: once you have logged in to MorphoBank, the Home link is replaced with the My
Projectslink. The My Projects section of the siteiswhereyou will find alist of your current projects,
have the ability to make new projects and get accessto all project-specific setup and editing tools.
Thisiswhereyou will spend most of your timewhen using MorphoBank. Thislink isonly available
when you are logged in to MorphoBank.

Browse Projects: alist of project summaries for all published MorphoBank projects.

FAQ: A list of frequently asked questions and answers.

About: general information about the MorphoBank project.

Documentation: contains tutorials and guides, including this document.

Contact Support: contains aform for contacting MorphoBank system administrators. Y ou can use
this form to submit questions, bug reports and requests for new features.

Search: asearch form you can use to search published projects, and when logged in, datain projects
for which you are a member, no matter their status.

Log In: aform allowing existing members to log in to their account. This link is only available
when you are not logged in to MorphoBank.

Register: a form allowing new members to register for access to MorphoBank. This link is only
available when you are not logged in to MorphoBank.

Logout: alink to logout of MorphoBank. This link is only available when you are logged in to
MorphoBank. It is displayed in place of the Log In link.

Profile: aform allowing members to update the information they provided during the registration
process and change their account password or email address. Thislink is only available when you
arelogged in to MorphoBank. It is displayed in place of the Register link.

Figure4.1. MorphoBank main navigation bar when not logged in

r HOMOLOGY OF PHENOTYPES OVER THE WEB Aby [ THIYLA Cortact Suppor
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Figure 4.2. MorphoBank main navigation bar when logged in
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When editing a project in the My Projects section of the site or exploring a published project in the
Browse Projects section, there will be additional sub-navigation options on the left-hand side of the
screen resembling the menu shown in the figure below:

Figure 4.3. Typical side navigation bar

Project Overview

Matrices

Media

Views for Media
Folios
Specimens
Taxa
Bibliography

Cocuments
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Chapter 5. How to Get Access

There are two ways to join Morphobank: through invitation or registration. To register
fill out the form a http://ww. nor phobank. or g/ i ndex. php/ Logi nReg/ f or n1
showRegi st er/ 1. Don't forget to include a brief and accurate description of your project. After
review of your registration, a MorphoBank administrator will contact you with access information.
Invitations to join MorphoBank can also be given out by current members who are the project
administrators of a particular project and who wish to invite collaborators. To add a member to your
project, click the Manage Memberslink at the right side of the Project Overview page. Y Ou will then
see an Add New Member button that allows you to link existing MorphoBank users to your project
or invite new memeber to join your project on MorphoBank. Once a new person has joined by either
means, he or she is free to create his own new, separate projects.

We welcome and encourage students to join and use MorphoBank in their studies. It is the policy of
MorphoBank, however, to request that the student's advisor be made amember of any student project.

Resetting the Password for an Existing
Account

If you already have an account but have forgotten your password, click onthe"Forgot your Password?'
link on the login page. You will be presented with a page explaining how to reset your password.
Simply enter your e-mail address on that page, click the "go" button and a message will be sent with
alink to another page where you may enter a new password for your account.

If you are still having trouble after resetting your password, or you fail to receive the reset password
e-mail, contact us viathe Contact Support form linked to in the main navigation.

Note that once logged in you will remain logged in for up to 72 hours, unless you explicitly log out.

Duration of login

Note that once logged in you will remain logged in - even if you close or quit your browser - for up
to 72 hours, unless you explicitly log out.
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Chapter 6. Funding for MorphoBank

MorphoBank was built with funding to Maureen A. O'Leary from 2001 to the present. The work
performed was prepared by the MorphoBank project, in part, under an award from the National
Oceanic and Atmospheric Administration, U.S. Department of Commerce. This funding came from:

» Nationa Science Foundation, Division of Environmental Biology
» Nationa Science Foundation, Division of Geosciences

» Stony Brook University, School of Medicine, Medica Informatics

National Oceanographic and Atmospheric Administration, U.S. Department of Commerce

NESCENT

The statements, finding, conclusions, and recommendations are those of the authors and do not
necessarily reflect the views of the Nationa Oceanic and Atmospheric Administration or the
Department of Commerce.
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Chapter 7. Citing MorphoBank in your
publications

We would appreciate it if you would include the following citation in publications where you have
used this software:

O'Leary, M. A, and S. G. Kaufman. 2012. MorphoBank 3.0: Web application for
morphological phylogenetics and taxonomy. http://www.morphobank.org.
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Chapter 8. Workflow

MorphoBank provides a set of tools that can be employed in many combinations to solve a wide
variety of research problems. With this flexibility comes complexity, which can make it daunting to
get aproject started and populated with data. This section outlines atypical workflow that has proven
to be efficient and effective for most projects.

All project-specific toolsareinthe My Pr o] ect s section.

Creating a New Project

All datain MorphoBank must belong to a project workspace, so when starting with MorphoBank the
first step isalways to create a new project.

Figure 8.1. Creating a new project

—

MORPHOBANK woross oo

HOMOLOGY OF PHENOTYPES OVER THE WEB About Docum

My Projects

My Pruj Ects You have 0 projects in Morphobank.
» Craate new project

To create a new project workspace click on the "Create new project” button at the top of the My
Projects page. This will display anew Pr oj ect | nf or mati on form, which includes fields for
project title, abstract and citation information.

Figure 8.2. Portion of Proj ect | nformati onform

Project Info TRRNG D Praeck

GENERAL INFORMATION
Title

Abstract

The creator of a project is by default its Proj ect Admni ni st rat or (PA). The PA has a few
abilities beyond that of "normal" project members:
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according to anatomical feature. MorphoBank lets you setup adrop-down list of views specific to your
project using the Medi a Vi ews link in the project sub-navigation. Y ou should establish the list of
views used in your project early on, and definitely prior to uploading media.

Taxonomy

MorphoBank provides a central taxonomic directory for your project, accessible using the Taxa link
in the project sub-navigation. Y ou may enter taxain serveral ways:

» oneat atime using the taxon editor form.
* inbulk using the Upl oad Taxa Bat ch feature.

e in bulk by uploading a NEXUS-format matrix. All taxa contained in the NEXUS file will be
automatically loaded into your project if they do not exist already. Note that NEXUS treats
taxonomic identifiers as simple text. This precludes MorphoBank from establishing an accurate
taxonomic hierarchy when extracting names from NEXUSfiles.

Notethat each taxon existsonly onceinaproject, evenif it isused by many specimensand/or matrices.
Changes made to a taxon automatically propagate to all specimens and matrices that referenceit.

Because entry of specimen and matrix datarely upon taxonomy being established, it is generally best
to establish taxonomy early on in the project. You will not be able to create matrices unless taxa are
defined, and specimen records will be incomplete.

All taxonomic editing features are located in My Proj ects > Taxa.

Specimens

As with taxonomy, MorphoBank provides a master directory of specimens used in your project.
Because uploaded media need to be tagged with the specimen they depict, it is usually best to define
specimens early on, but after taxonomy is established.

Notethat each specimen existsonly oncein aproject, evenif it isused by many images or other media.
Changes made to a specimen automatically propagate to all mediathat referenceit.

All specimen editing features are located in the Speci nens section when editing a project.
Bibliography

You can attach bibliographic citations to taxa, characters, media, specimens, matrices and scores in
matrices. In order the create a citation you must have your bibliographic references entered, so it is
generally best to enter these as early in your project as possible.

Once established any subsequent changes made to the reference are automatically propagated to all
citations that useit.

All bibliographic editing features are located in the Bi bl i ogr aphy section when editing a project.

Adding Data

Once project options and context are established, you can start adding media and/or matrices to your
project.

Media

Media are imagery, video or audio that document specimens. Y ou can upload media in a variety of
formats and at virtually any resolution. MorphoBank will automatically convert and resize the media
to aweb-viewableformat with suitable dimensions, so unlessyou are creating mediain an unsupported
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format you should be able to simply upload the files you have on hand. (For alist of supported media
formats see the section called “ Supported media formats’) In addition to the web-viewable versions
of your upload that MorphoBank creates, your original fileis retained and may be downloaded at any
time.

Because media document specimens, it is important that your specimen information be entered
before you start adding media. Y ou can enter media without associating a specimen, but this is not
recommended.

Media may be added to your project in two ways:
e usingthe Add new nedi a fil e button at the top of the screen.
» usingthe Add nedi a bat chtab to upload batches of media.

Adding media using the add nedi a button is described in detail in the section called “The add
nmedi a button”. Adding mediausingtheBat ch upl oad t ool isdescribedin detail inthe section
called “Batch uploading mediawith the Bat ch Medi a Upl oad Tool ".

Existing matrices

MorphoBank can import matrices from NEXUS or TNT-format files. You can create NEXUS
files using desktop programs such as MacClade (http://www.macclade.org), Mesquite (http://
www.mesquiteproject.org) and NEXUS Data Editor (http://taxonomy.zoology.gla.ac.uk/rod/NDE/
nde.html). When you import aNEXUS or TNT file, all of the taxonomy, characters and states, as well
as cell scorings and notes are imported into a matrix in your project.

MorphoBank does not have tools for manipulating trees or genetic data. Therefore any NEXUS data
blocks present in thefile that are not supported by MorphoBank (treesin a TREE block, for example)
areimported as-is and exported untouched. It is possible to edit directly the text of imported NEXUS
blocks, but you should only do thisif you know what you're doing.

You may merge several NEXUS or TNT files into one MorphoBank matrix by importing them
sequentially into the same matrix. Simply create anew matrix using onefile, then click the"Edit matrix
description” link in thelist of project matrices. At the bottom of thisform, you will seethe optionto "
MergeaNEXUSor TNT filewith thismatrix". Selecting this checkbox will present with afile upload
field to merge a NEXUS or TNT file with the exisitng matrix. As additional files are successfully
imported MorphoBank will give you taxon, character and cell scoring totals for both the current file
and the merged matrix. Any characters and taxa present in the uploaded NEXUS or TNT file but not
in the matrix will be added to the matrix. Cell scores for existing taxa/character pairs will be merged
with the existing matrix data. If you want to upload a NEXUS or TNT file without merging into an
existing matrix, create anew matrix using the Add New Mat r i x button at the top of the page.

In some casesan existing NEXUS or TNT file can serve asan "instant project.” Because MorphoBank
can import all taxonomy and characters from amatrix, if your dataare already in NEXUS format you
can accomplish a good part of your project setup with asingle file upload. (Note that you would still
have to enter specimen information, which has no formal representation in NEXUS, separately).

The NEXUS format treats taxonomic names as simple strings of text. Thereis no formal delineation
of taxonomic hierarchical rank. Because hierarchy information is not present in NEXUS files
MorphoBank assumes that the first word in each taxais the operational taxonomic unit, and that each
subsequent word is one level below in the hierarchy. For example, if the OTU is set to genus, then
all names will be interpreted as genus/species/subspecies. Thisis an admittedly imperfect system, but
for many data sets it does an adequate job. What this meansin terms of workflow is that unless your
taxonomic ranks are uniform, you will need to do some clean up after importing a NEXUS file into
MorphoBank. Also if the predominant OTU in your project is above the species level be sure to set
the OTU for that level (e.g., Family)

Note that NEXUS is a loosely defined format that has never been definitively standardized
(see https://www.nescent.org/wg_phyloinformatics/Supporting NEXUS Documentation for an
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Chapter 9. Establishing Context for
your Project

Context in MorphoBank refersto the views, taxonomy and specimen datathat provide aframework for
your analysis. The MorphoBank tools for managing the data are explained in the following sections.

Media Views

Views are simple descriptors used to indicate the anatomical view displayed by images (and other
media) in your project. They provide a straightforward means to categorize project media according
to anatomical feature. MorphoBank lets you setup a drop-down list of views specific to your project
intheMy Projects > Views for Media section.

To see alist of exisitng media views, add a new view or edit or remove an existing one, click on
theVi ews for Medi a link in the left sub-navigation when editing a project. "Edit" and "delete"

buttons next to each view allow you to manage existing views. To create anew view click onthe"Add
new mediaview" link on the top of the page.

Character and Taxon Partitions

Partitions are organizational groups for taxa and characters. Y ou create as many partitions as needed,
and ataxon or character may belong to as many partitions as exist.

Character and taxon partitions are managed through the MorphoBank matrix editor. To create new
partitions open a matrix in the matrix editor and click onthePar t i t i ons button on the button bar
at the top of the editor.

Figure9.1. The partitions button in the matrix editor button bar

| Taxa I Chars I Search I Batch | Partitions | !

Figure9.2.
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prtition 3 (3] Rostrum proportions
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(5] Premaxills amberor (o nans
(6] Extermal nanes orentaton =
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Taxa nat in partition Taxa in partition s osg
[1] Grachiswucthul A
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(3] Dibothrosuchus
(4] Protosuchius
[$] Hemiprotosuchus
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To create anew partition click on the "add partition" button. To remove an existing partition click on
the partition you wish to remove once to highlight it, then click on the "del ete partition” button. Note
that deleting a partition is permanent and cannot be undone. Only the partition itself is deleted. The
characters or taxa that we part of the partition are not removed from the database.

To rename an existing partition double-click on it. An editing window will appear that allows for
editing of the partition name and description.

To add characters or taxa to a partition click on the partition once to highlight it, then drag characters
or taxafrom the "not in partition” list to the "in partition” list. To remove characters (or taxa) reverse
this operation by dragging from the "in partition” list to the "not in partition” list.

The "Show partition in matirx editor" drop down lets you select a partition to restrict matrix editor

display to. When selected only the characters or taxa in the partition are visible and editable. All
changes to the matrix editor display are applied when the "done" button is clicked on.

Managing Taxonomy

Taxonomy is acritical part of any MorphoBank project. Y ou cannot create matrices from scratch or
specimen records without loading taxonomic names. The sections bel ow describe MorphoBank'stools
for taxon loading and management.

MorphoBank maintains a central directory of taxonomic names for each project. The directory lists
each taxon once - no duplicates are allowed. Matrices and specimens using the same taxon are actually

referring to asingle entry in thetaxonomic directory. Thismeansthat if you modify ataxon, the change
will be reflected everywhereit is used in your project.

Finding taxa
To view the taxonomic directory click on the Taxa link in the project sub-navigation bar.

Figure 9.3. Portion of the taxonomic directory

There are 149 taxa associated with this project
Taxa B

Search for: =) B

Browse By: | genus _:1 Show by taxa partition or matrix: | parition: Cranial ﬂ

Display taxa beginning with: ABCDEFGHIKLMNOPRSTVXZ | ALL

Showing 18 taxonomic names where genus starts with A"

tAchaenodon uintensis
Specimens tAgriochoenus guyolianus
tAgriochoerus latifrons

tAgriochoenus

tAgriochoens wellsi
tAgriochoerus sp.
tAgriochosrus gaudryl
Alfrus fuigens

*amhninratie natane

You can view lists of taxa by first |etter of their name using the " Show taxawhose..." bar as shownin
the above figure. Taxa may be edited or deleted using the respective buttons. Note that if you delete
ataxon, it will be removed from all matrices and specimen records that refer to it.

Warning

Think before you delete a taxon! Deleting ataxon will cause it to be removed from all
matrices and specimen records that refer to it. It will also cause all matrix scores, cell
images and cell media labels associated with the taxon to be del eted.
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You may view taxa by partition or matrix using the "Show by taxa partition or matrix" drop-down
menu.

You can search taxa by entering any part of the taxon name into the search box and clicking on
the "search" button. Partial matches can be made by using the asterisk ("*") wildcard character. For
example, to find all taxa starting with the |etters 'aeto’ search on 'aeto*"

Adding new taxa

Minimum data requirements

At least one element of the taxonomic name must be specified. While some users may prefer to express
complete names, from kingdom to subspecies, thisis not required. All fields are optional.

Adding a single taxon

To add taxaone at atime, click on the"Add new taxon" link in the upper-right hand corner of the tab,
then fill in all applicable fields in the new taxon form and click on the "save" button. If the taxon is
extinct check the "is extinct" checkbox. Taxa so marked will appear in MorphoBank with an asterisk
("*") before the name.

Batch adding taxa using a tab-delimited file

Y ou can add a set of taxonomic namesto your project in one go by clicking on the "Upload taxa batch"
link and using the displayed form to upload a properly formatted taxon file.

A taxon fileis simply a specially formatted tab-delimited text file. Each line of ataxon file represents
a single taxon and is split into several columns, one for each component of the taxon, separated by
TAB characters. Thefirst line of the file is reserved for column labels. Y ou must label your columns
using the following labels: Kingdom, Phylum Class, Subclass, Order, Suborder, Superfamily, Family,
Subfamily, Genus, Species, Subspecies, Author, Y ear and Notes.

The labels must be entered exactly as displayed above or your filewill be rejected. Y ou may omit any
column not used by your data - all columns are optional. However, at least one of the name columns
must be defined. The"notes' columnisintended for taxon-specific notesyou wish to associate with the
new taxon. Y ou may enter the author with year separated by comma (eg. " Schwartzenegger, 1879"),
or you may place the year in the separate "year" column. Surround the author's name with parentheses
if youwish it to display that way.

Although any text editor may be used to create taxon files, it is usually more convenient to employ
spreadsheet software such as OpenOffice or Microsoft Excel and asamplefileto get you started. Note
that you cannot upload Excel files to MorphoBank. You must save your Excel files as tab-delimited
text before uploading them to MorphoBank.

Batch adding taxa using a NEXUS file

When uploading a NEXUS file to create a matrix, all taxa present in the file are automatically added
to the taxonomic directory. Thisis a collateral effect of importing a matrix but can be used to batch
add taxonomy and is especially convenient if your datais already in NEXUS format.

The NEXUS format treats taxonomic names as simple strings of text. Thereisno formal delineation of
the hierarchical elements present in ataxon. Because hierarchy information is not present in NEXUS
files MorphoBank assumes that the first word in each taxais the operational taxonomic unit, and that
each subsequent word is one level below in the hierarchy. For example, if the OTU is set to genus,
then all nameswill beinterpreted as genus/speci es/subspecies. Thisisan admittedly imperfect system,
it performs acceptably for many data sets. Unless your taxonomy is uniform you will need to do some
clean up after importing a NEXUS file into MorphoBank.
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Editing taxa

To edit ataxon, find it using any of the provided tools - search, browse by first letter of name or list
by matrix or partition - and click on the taxon's "edit" button. Y ou can then change any of the values
of the taxon using the provided form. Note that changes made to a taxon will affect all matrices and
specimens that refer toit.

The Operational Taxonomic Unit (OTU)

In MorphoBank, the OTU function allows you to set arank for the taxain your matrix. Each matrix
in your project has a default OTU that appliesto all taxa without an otherwise specified OTU. If you
want to ensure that ataxon always has a specific OTU you must set it in the taxon form when adding or
editing. If you have OTUs of different ranks and are starting a project by uploading a matrix, select the
rank most commonly found and the then make adjustments by hand for taxa that do not fit that rank.

Specimens

As with taxonomy, MorphoBank provides a central directory for specimens used in your project.
Each specimen record contains catal ogue information, areference to ataxon in the project taxonomy
directory and, optionally, notes and metadata tags (the latter primarily taken from the Darwin Core
standard).

Finding specimens
To view the specimen directory click on the Speci mens tab in the project tool tab bar.

Figure 9.4. Portion of the specimen directory

] PIUIIUY Y U RS LY PSS UVE LS WL | GUULL | | pIuELL || dEdiLi | | B dpdLE | | BELLIIE Sldileu | | ray |

| current project: (p143) mammaltree - ... create matrix add media add media batch administrate preferences log out seth
Project: (P143) mammaltree - dental
[ overview | [ matrices | [ media | [ characters/taxa/specimens/views/partitions | [ docs | [ folies | [ biblicgraphy | | options |
[ taxa | [ characters | [ specimens | [ wiews | [ char partitions | [ taxon partitions |
enter specimen name < Show unidentified specimens< Add new specimen
Show specimens whose | genus + | begins with: [] [a] [b] [c] [d] [e] [f] [g] [n] 1] 4] [k] 0] [m] [n] [o] [p] [q] [r] [s] [t] [u] [v] [W] [¥] [2]
tAbsarokius noctivagus (AMNH:14663)
TAbsarokius noctivagus (unvouchered)
TAbsarokius abotti {unvouchered)
tAbuoatrania basiodontos (CGM:42841) el i

You can view lists of al the specimensfor a given taxon by first letter of their taxonomic name using
the " Show specimens beginning with..." bar as shown in the above figure. Specimens may be edited
or deleted using the respective buttons. Note that if you delete a specimen, it will be removed from
all mediarecordsthat refer toit.

Y ou can search project specimens by entering any part of the taxon name, catalogue number or notes
into the search box and clicking on the "search" button. Partial matches can be made by using the
asterisk ("*") wildcard character.

The "show unidentified specimens' button in the upper-right hand corner of the specimen list will
restrict the list to show only those specimens without an associated taxon.

Adding and editing specimens

To add a specimen, click on the "Add new specimen” link in the upper-right hand corner of the tab,
then fill in al applicable fields in the new specimen form and click on the "save" button.
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To edit a specimen, find it using any of the provided tools - search or browse by first letter of name
- and click on the specimen's "edit" button. Y ou can then change any of the values of the specimen
using the provided form. Note that changes made to a specimen will affect all mediathat refer toit.

Figure 9.5. Specimen entry form for vouchered specimens

navigation Basic info for TAbsarokius noctivagus (unvouchered) |
o basic info Specimen rcfercncs source (help)

o extended info Vouchered 5

= bibliographic Taxonomic name

citations

h hist tAbsarokius noctivagus
o change histol
g ry Institution code fer specimens repesitory (help)

Cellection code fer specimens repesitory (help)
Repository catalog number (help)

Hotes (help)

Created on (help)
February 10 2008 at 12:12:44

Last modified on (help)
February 10 2008 at 12:12:44

This item is owned by: Xijun MNi, nixijun®ivpp.ac.cn
Access (help)

Anyone may edit this specimen B

Cancel

Minimum data requirements

MorphoBank requires differing information for specimen data obtained from various sources. The
speci men r ef er ence sour ce drop-down determineswhich fields appear in the specimen entry
form. Theform shownin Figure 9.5, “ Specimen entry form for vouchered specimens” isfor vouchered
specimens. Two types of specimen data sources are possible:

» Vouchered specimens - specimens in a collection with a formal numbering and (idealy)
accessioning system.

» Unvouchered specimens - specimens cited in past literature, for which thereis no actual vouchered
specimen, specimens cited on the Internet at a specific URL or some other un-numbered source.

For vouchered specimens, at an absolute minimum you must provide the institution code and catalog
number for the specimen. Both of these values should conform to the standards of the institution
from which the specimen originates. If you are not sure of the formats for these values, contact the
institution's collections manager. Typically, the institution code will be a 2-4 letter abbreviation of
the ingtitutional name (eg. AMNH = American Museum of Natural History, YPM =Y ae Peabody
Museum). Whenever possible a collection code should be provided. As with the institutional code
and catal og number, this should conform to institutional standards. Many, but not all, institutions use
collection codes. As you type codes into the ingtitution and organization fields, MorphoBank will
suggest possible values based upon previous user input. If possible you should use a suggested value.

For specimens cited from a manuscript, a much of the citation information as possible should be
provided, or link to areference in your project bibliography

For internet references, at an absolute minimum the URL (ideally apersistent URL, LSID or handle)
must be provided.
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A taxonomic identification of the specimen should be provided for all specimens and is used by the
matrix editor to retrieve relevant media, and by the media search/filtering system.

Tagging specimens with metadata

The specimen tab Ext ended | nf o screen (available in the navigation menu on the left-hand side
of the specimen editing tab) provides a set of additional, optional fields for your use. Most of these
fieldsaredrawn from the Darwin Core. The Darwin Core (sometimes abbreviated asDwC) isawidely
accepted standard designed to facilitate the exchange of information about the geographic occurrence
of species and the existence of specimens in collections. More information is availableat ht t p: //
wi ki . tdwg. or g/ twi ki/bin/view Darw nCor e/ WebHone. If you need afield that is not
present in the extended info field list, let us know viathe online form available from the bottom of the
MorphoBank homepage. In most cases we will be able to add the field to the list for your use.

Figure 9.6. Specimen " Extended Info" entry form

[ overview | [ matrices | [ media | [ characters/taxa/specimens/views/partitions | [ docs | [ folies | [ bibliography | [ options |
[ taxa | [ characters | | specimens | [ wviews | [ charpartitions | [ taxon partitions |
< Back to list
navigation [ New extended info for TAbsarekius noctivagus (unvouchered) |
- basic info Information tvbe < More options
- extended info ¥ GlabalUniqueldentifier |
::_bib_l\'ogr’aphl'c HigherGeography
cications Continent
o change histary
WaterBody
IslandGroup y
Island
Country

StateProvince

County

Laralibg

Project Bibliographies

MorphoBank provides a facility for managing bibliographic references for your project. You can
import from your bibliography from the popular EndNotes citation management software or any other
software that can export in EndNotes XML format. Referencesin your bibliography may be attached
(with specific page numbers and comments) to taxa, characters, specimens, media, matricesand matrix
cellsin your project.

Unlike most other MorphoBank data, project bibliographies can be shared across multiple projects.
Thus you can establish a single bibliography and cite it across al of your MorphoBank-hosted
workspaces. The process of linking projects together so they can share a bibliography is described
below.

Figure 9.7. Project bibliography list

[ overview | [ matrices | [ media | [ characters/taxa/specimens/views/partitions | [ docs | [ felics | [ bibliceraphy options

L[ tst ]
< Add new bibliographic reference < Import Endnotes XML file < Export as Endnotes TAB-delimited file

254 references are available

Show references with author name beginning with [No author] [a] [b] [c] [d] [e] [f] [e] [M] (] [k] [L] [m] [n] [p] [rD [s] [t [v] [w]

Baccetti, B. and Gupta, A.P. 1979. Ultrastructure of sperm and its bearing on arthropod phylogeny. pp. 60%-644. Van Nestrand Reinhold Company.
Bastawade, D.B. 1992. First report of an arachnid order Cyphophthalmi (da) from India in Arunachal Pradesh. Yol. 89 (2) pp. 268-269.
Bedel, L. and Simon, E. 1875. Liste Générale des Articulés Cavernicoles de ['Europe. Journal of Zoology. Vol. 4 pp. 1-69.

Benavides, L. R. and Giribet, G. 2007. An illustrated catalogue to the South American species of the cyphophthalmid family Neogoveidae (Arthropoda,
Opilienes, Cyphophthalmi) with a report on 37 new species. Zootaxa. Vol. 1509 pp. 1-15.

Boyer, 5. L. 2007. Evolution and biodiversity of Cyphophthalmi (Arachnida, Opiliones): systematcis and biogeography in New Zealand, across Gondwana, Delete
and worldwide. Yol. PhD . Harvard University.

Boyer, 5. L., Baker, J. M. and Giribet, G. 2007. Deep genetic divergences in Aoraki denticulata (Arachnida, Opiliones, Cyphophthalmi): a widespread ‘mite
harvestman’ defies DNA taxonomy. Molecular Ecology. Vol. 16 pp. 4999-5016.

Baoyer, S. L., Clouse, R. M., Benavides, L. R., Sharma, P., Schwendinger, P. J., Kuranarathna, |. and Giribet, G. 2007. Biogeography of the world: a case
study from cyphophthalmid Opiliones, a globally distributed group of arachnids. Journal of Biogeography. Vol. 34 pp. 2070-2085.

Boyer, S. L. and Giribet, G. 2003. A new Rakaia species (Opiliones, Cyphophthalmi, Pettalidae) from Otago, New Zealand. Zootaxa. Vol. 133 pp. 1-14. Edit| [Delete
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The bibliography can be navigated alphabetically by author's name or searched. If you edit an
existing reference that is already used in citations for your project data, then any changes made will
automatically propagate to the citations. As shown below, if you try to delete areference that is used
by existing citations you will be shown the list of items (taxa, characters, media, etc.) that cite the
reference and given the option to shift the citations to another reference.

Figure 9.8. Deleting the bibliographic reference that isused in citations

[ overview | [ matrices | [ media | [ characters/taxa/specimens/views/partitions | [ docs | [ folios | [ bibliography options
| [ tst [ [ basicinfo | [ change history |

Really delete bibliographic reference?

Brunet, M. M. 1968. Decouverte d'un crane d'Anthracotheriidae, Microbunodon minimum {Cuvier), a La Millogue (Lot-et-Garonne). €. R. Acad. Sc. Paris. Vol.
267 pp. B35-B38.

There are 4 citations that use this reference.
This bibliography item is affiliated with these images:
M20525 -> TMicrobunodon minimum,

M20526 -> TMicrobunodon minimum,

M20527 - TMicrobunodon minimum,

M20528 -> TMicrobunodon minimum

If you would like to change these citations to a new reference, type a key word in the
bax

To shift citations from a to-be-deleted reference simply type the first few letters of the title or author

name for the reference to shift to. A list of possible matches will appear. Pick the relevant reference
and click on the "delete" button.

Adding bibliographic references by hand

You can add areference to your bibliography by clicking on the "Add new bibliographic reference"
button in the upper-right-hand corner of the bibliography display. You will see aform like the one
below. Follow the data-entry guidelines shown on the form and in the tips visible when mousing over

the "(help)" buttons above each form field, filling in as much information as you can. Then click the
"save" button.
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Figure 9.9. Editing a bibliographic reference

[ overview | [ matrices | [ media | [  characters/taxa/specimens/views/partitions | [ docs | [ folios | [ bibliography options

list basicinfo | [ change history |

< Import Endnotes XML file
Basic info for Ultrastructure of sperm aond its bearing on arthropod phylogeny

------------------------------------------------------------------------------------------------------------------------------------------------------

1. Choose the most specific reference type that is appropriate for the reference. If you are unsure, choose "generic
2. Do not place periods at the end of each field entry. MorphoBank will add ending punctuation automatically.

Reference type (help)
Book Section

ar

Avrticle title {help)
Ultrastructure of sperm and its bearing on arthropod phylogeny

Journal or book title ihelp)

_____________________________________________________________________________________________________________________________________________________

! For the following fields you must enter names in the format LASTNAME, FIRSTNAME and in the order you wish them to appear in the citation. Separate
i multiple names with semicolons. Do not add extra punctuation at the end of your list of names and use ONLY semicolons to separate names. Do not use ‘and
! toseparate the last name as MorphoBank wil take care of this for you. For example:

Simpson, G.G.; Hanken, J.; Hal, B.K.

i DO NOT enter names in any other format. Failure to do so will likely result in an incorrectly formatted citation.
E Authors (help)
\ | Baccetti,B.

E Secondary authors (help)
1| Gupta,A.P.

1 Editors (help)

WVolume (help)

Importing bibliographic references from EndNotes

You can import existing references from any program that can output data in the EndNotes XML
format. After you have exported your XML file, open your MorphoBank bibliography, click on the
"Import Endnotes XML file" button in the upper-right-hand corner of the bibliography display, then
choose the XML file on your computer using the file browse button. Y ou will be presented with the
results of the import when it is complete.

Searching

Thebibliography isfully searchable. Simply typeinaword or wordsand click on "search.” The search
coversal fields in the bibliography.

Exporting bibliographic data

You can export your project bibliography as a tab-delimited files suitable for import into Microsoft
Excel, EndNotes and other similar programs. Simply click on the "export as tab-delimited file" in the
upper-right-hand corner of the bibliographic display. A file containing all of your project's references
will download to your computer's desktop.

Creating a shared bibliography across multiple
projects
Unlike most of MorphoBank data, bibliographic data can be shared amongst multiple projects. To

share data you must first set up apr oj ect gr oup, then add projects one by one to the group. All
projects in the group will see the same bibliography.
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A project group is"owned" by you and cannot be seen or manipulated by other users. It can
only include projectsfor which you are project administrator; you cannot share your bibliography with
projects that you did not start yourself.

Warning

MorphoBank supports both pr oj ect gr oups and menber groups. Itiseasy to
confuse the two! Pr oj ect groups are a mechanism to link projects together for
data sharing. Menber gr oups are a mechanism to group together project members
to control access to specific taxa in the matrix editor. The two types of groups are not
related and serve completely different purposes.

To link your projects to a single hibliography start by creating a project group that will contain the

projects. Navigate to the project groups tab under "options" in any of your projects. Click on the "add
project group” button and then give the group a name and, optionally, a description.

Figure 9.10. Project groups

[ overview | [ matrices | [ media | [ characters/taxa/specimens/views/partitions | [ docs | [ folies | [ bibliography | [ options |
[ members | [ membergroups | [ projectinfo | [ projectgroups | [ data backup |

< Add new project group

MammalTree ATOL

Projects: (95) mammaltree - soft tissue, {141) mammaltree - cranial, {142) mammaltree - postcranial, {(143) mammaltree - dental

Next, navigate to the "project options' tab under "options" in the first project you wish to link and
select the group name from the "project group” drop-down as shown below. Repeat this process for
all projects for which bibliographies should be linked.

Figure 9.11. Adding a project to a project group

[ overview | [ matrices | [ media | [ characters/taxa/specimens/views/partitions | [ docs | [ folios | [ bibliography | [ options |
members member groups project info project groups ata backup
b b inf ) data back

When you publish your project on MorphoBank the information on this page will be used to describe it (see examples here). Prior to publication this information remains
accessible only to you and your collaborators. If you do not know this information at the start of your project, you may update it at any time during the course of your
research.

This project may be referenced by the MorphoBank accession code P143
Title (help)
mammaltree - dental

Abstract (help)
Day 2, meeting 2 version of the dental character list (June 7, 2007)

Project group (help)
MammalTree ATOL *

Status (help)
unpublished #

Journal title (help)
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MPEG-2 (.MPG) files also will not upload. In general if your uploaded file is being rejected by
MorphoBank it is recommended that you try re-encoding the file in the MPEG-4 format using one of
the many video conversion tools available for Mac OS X, Windows and Linux.

Audio files may be uploaded to MorphoBank is MP3, AIFF or WAV format. Other formats, such as
AAC, are not supported. If you need to convert or edit your audio files use a sound editing application
such as Audacity (ht t p: // audaci ty. sour cef orge. net/).

The add nedi a button

To add a mediafile to your project, click ontheadd medi a button in the button bar. Y ou will be
presented with aform like the one below.

Figure 10.1. New media upload form

[ overview | [ matrices | [ media | [  characters/taxa/specimens/views/partitions | [ docs | [ folies | [ bibliceraphy | [ options |
_ [ basicinfo |
Choose media file to upload [7] < Back to media list
'}_Choose File ) no file selected
Did you remember to first add the taxon and specimen information to your project?
Specimen [7]
Type name - your choices will appear automatically
Wiew (help)
- NONE - +

Is under copyright? help)
—

Copyright holder (help)

E

Did you remember to first enter the citation for this media item, if applicable?
Find bibliographic reference (help)

Url of media (help)

A

Please complete any of the following fields that apply to this media item.
URL description (help)

Usethe "Choose mediafileto upload” file browse button to pick afileto upload. It must, of course, be
in asupported format or it will be rejected. To pick the specimen from the project specimen directory
that this media item represents, type the first few letters of the taxonomic name catalogue number or
institution code into the " Specimen” text entry box. A menu will appear with all possible matches, as
shown below. The more you type the more specific the list of possible matches will become.

Figure 10.2. M edia editing form with specimen match menu visible

[ overview | [ matrices | [ media | [  characters/taxa/specimens/views/partitions | [ docs | [ folies | [ biblicgraphy | [ options |
_ [ “basicinfo |
Choose media file to upload [7] = Back to media list
"_Chnnse File ) no file selected
Did you remember to first add the taxon and specimen information to your project?
Specimen [7]
DV‘

Ovis aries (AMNH/Mammalogy: 17425)

TAsiatherium reshetovi (unvouchered)

Dasypus nevemdinctus (AMNH/Mammaology: 266483)
Dasypus novemcinctus (AMNH/Mammaology:267012)
TDaulestes nessovi (Z1N: FS066)

TMurtellestes abramevi (ZIN: 34834)

THavajowius kolhaasae (AMNH/FM: 17350)
tHavajowius kolhaasae (AMNH/FM: 17359)
tProkennalestes trofimeowi (unvouchered)
TProkennalestes trofimewvl (GI PST:10-24a)
TProkennalestes trofimewvl (GI PST:10-6)
tUkhaatherium nessovi (PSS5-MAE: 102) -

tVulpavus ovatus (AMNH FM: 11498} ny of the following fields that apply to this media item.
URL description (help)

A
p first enter the citation for this media item, if applicable?

Y ou can tag your image with one of the views, as configured in the Vi ews tab by choosing it from
the "View" drop-down menu. Choose "- NONE -" if no view is applicable.

If theimageisunder copyright, be sureto check the "Is under copyright?' box and enter the copyright
information (year, holder, contact information) into the "Copyright holder" text entry field.
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You may add notes to the image using the "Notes" field. Notes are private to the project and are
not published. If your image was obtained on the Internet you can note the URL from which it was
obtained and any documentary information in the "Url of media" and "Url description” fields.

Y ou may optionally attach a bibliographic reference to the image by typing in the first few characters
of the reference title or author name(s) into the "Find bibliographic reference” box. You will be
presented with alist of possible matches from your project bibliography from which you can choose
the appropriate reference.

Minimum data requirements

The only data absolutely required is the media file itself. You are strongly encouraged to specify
a specimen from the specimen directory for each media item. The matrix editor uses the specimen
taxonomy to suggest relevant media for placement in cells. Thus media without specimen data will
not be usable in matrices.

Y ou should also specify copyright information for your media, if applicable. The earlier thisis done
the fewer copyright clearance problems you will encounter later as you move towards publication.

Batch uploading media with the Bat ch Medi a
Upl oad Tool

TheFi | e Space isaholding areafor mediathat are not yet part of aproject. Y ou can upload media
in batches to the file space and then add individual filesin rapid succession to a project from the file
space, rather than uploading files one by one. This can be a major time saver for projects with large
pre-existing collections of media.

Each MorphoBank user has her own File Space, the contents of which is not shared. Filesin your File
Space are not visible to anyone but you until they are added to a project.

To upload a batch of media (images, video, sound, etc.), you must convert the batch of filesto a
single archive file. The file space will accept archivesin either Zip or Tar format. Tar archives may
be optionally compressed with Gzip or BZip2. To create Zip archives on Windows, you must use a
program like WinZip. On Mac OS X, simply control-click on the folder containing the images and
select "Create archive" from the pop-up menu.

Your archives can contain files in any supported format. Unsupported formats will be ignored. You
may group files in nested folders. The folder structure you create will be preserved in the file space.
Y ou may also upload individual filesin the listed formats. Please note, however, that when uploading
asingle TIFF or PSD format file it will often be faster to upload a compressed archive containing the
file than thefileitsalf, unlessit is a TIFF saved with LZW compression. Compressing single filesin
the other formats is generally not worthwhile.

Y our archive must be no greater than 32MB in size. Archives exceeding this size will be ignored.

Using the File Space

In the top-level tab bar of the MorphoBank navigation bar isthe Fi | e Space tab. Clicking on it
will display the contents of your file space and two tabs: Cont ent s (which will be selected) and
Add Fil es.

Clicking on the Add Fi | es tab will display some text explaining how to use the File Space and a
"Choose a ZIP, TAR, TAR+gzip, TAR+bzip archive or individua file" file browse button. Click on
the button, choose an indivudual media file or an archive with many files, then click on the "Upload
archiveto file space” button.

Uploading large archives can take a while. Once your archive has uploaded and been processed,
MorphoBank will return an inventory of files that have been successfully added to the File Space as
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well asalist of those that were rejected. Accepted filesarevisiblein the Cont ent s tab immediately
after acceptance.

Add mediato a project from the Fi | e Space

To add media from your File Space to a project, simply open the File Space and click on the media.
Y ou will then be presented with aform like the one shown in Figure 10.1, “New media upload form”,

except that the mediafile is pre-filled. Simply fill out the form as you would for media added with
the Add Medi a button and click "save."

Note that the File Spaces are private to users, not projects. This meansthat not only isyour File Space

the same across al projects you are working on, but it is not shared with other project members. It
is private to you.

Warning

Since the file space is the same for all projects you are working on, make sure you are
in the correct project before adding media.

Using the Medi a bat ch upl oad tool

Y ou can upload batches of media directly into your project using thenedi a bat ch upl oad toal.
Thisisincontrasttothef i | e space which allowsyou to upload batches of mediato aholding pen
for subsequent addition to a project on a 1-by-1 basis along with metadata such as specimen, notes
and copyright information. The batch tool will add any number of media directly to your project in a
single step and is thus much more efficient thanthef i | e space. However, all of the mediain the
batch will have the same metadata. Which tool you use depends upon the nature of your media (and
project). If you have quantities of media having the same copyright, specimen or descriptive text then
thebat ch upl oad tool is probably the right choice. If you have quantities of media with widely
variable metadatathenthef i | e space islikely abetter choice.

Figure 10.3. The media batch upload tool
MorphoBank

Homology of phenotypes over the web

[ about | [ project | [ search | [ file space | [ getting started | [ fag |

| current project: (p48) whales and art... create matrix add media add media batch administrate preferences log out seth
Project: (P48} Whales and artiodactyls

[ overview | [ matrices | [ media | [ characters/taxa/specimens/views/partitions | [ docs | [ folios | [ bibliography | [ options |
[ batch mediaadd |

Media batch upload

To upload a batch of media (images, video, sound, etc.), you must convert the batch of files to a single archive file. The file space will accept archives in either Zip or
Tar format. Tar archives may be optionally compressed with Gzip or BZipZ. To create Zip archives on Windows, you must use a program like WinZip. On Mac 05 X, simply
control-click on the folder containing the images and select "Create archive™ from the pop-up menu.

Your archive should contain files in the following formats: JPEG, GIF, PNG and TIFF. Other formats will be ignored. You may group files in nested folders - they need not
be in a single folder. Fill out all pertinent information in the form below for application to all media in your archive.

Your archive must be no greater than 1024M in size. Archives exceeding this size will be ignored.

Choose a ZIP, TAR, TAR+gzip, TAR+bzip archive or individual file
‘/_Chonse File \ no file selected

Specimen

Type name - your choices will appear automatically
View ihelp)

- NONE - +

Is under copyright? help)
—

Copyright helder (help)

Citation (help)
Pages (help)

Notes (help)

Upload archive

Be patient! Large archives can take some time to upload and process.
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To use the bat ch upl oad tool, click on the add nedi a bat ch button bar. You will see a
screen like the one shown in Figure 10.3, “The media batch upload tool”. Under the header "Choose
aZIP, TAR, TAR+gzip, TAR+bzip archive or individual file" click on the file browser button and
select a batch of media compressed asaZIP, TAR, TAR+gzip (.tgz) or TAR+bzip (.tar.bz2) file. Fill
in any of the other fields for which you have data. To select a specimen type thefirst few letters of the
specimens nameinto the text entry. A list will appear with possible matches. Similarly, if you wish to
link a bibliographic citation to the uploaded media type the first few letters of the references' title or
author and then pick the relevant reference from the list of possible matches that appears.

When you are done click on the "upload archive" button. When the upload and processing is complete
you will be presented with a summary of results from batch processing.

Using the Media Browser

The media browser, accessible by clicking on the Medi a tab in the project tool bar bar, lets project
members conveniently view, sort and filter through project media. Unless filtering is enabled, the
browser shows al mediain the project asicons. Clicking on an icon opens up the basic media editing
form and a larger version of the media. Clicking on the larger version will open the largest web-
viewable version of the media (for images, a pan-and-zoom version of the image, for video or audio,
aplayable version). The original mediafile can be downloaded by clicking on the "download" button
on the basic editing form.

Figure 10.4. The media browser
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View modes

The media browser supports three different ways of viewing lists of media:

* Listmodedisplaysfiveitemsper pageat fairly high-resolution with MorphoBank number, specimen
number, taxonomic name and view shown.

e Thumbnail mode displays twenty-five items per page at lower high-resolution with only
MorphoBank number and taxonomic name.

» Mosaic mode displays one-hundred items per page at low high-resolution without any additional
information. Images in mosaic mode are cropped to be square, so portions of rectangular images
may be missing in thisview.

A set of view mode buttons is present in the upper-right hand corner of the media browser. Clicking
on a button changes the view mode.
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Figure 10.5. Media browser view modes

Thumbnail view

List view Mosaic view

Sorting

The media browser can sort items by a number of criteria:

MorphoBank number

specimen number

name of user who submitted media
phylum

class

order

suborder

superfamily

family

subfamily

genus

By default, items are sorted by MorphoBank number. Y ou can change the sort order using the " Sort
by" drop-down menu in the upper-left hand corner of the media browser.

Filtering

By default the media browser displays all project media. For projects with lots of media this can get
unwieldy, so the browser offers two ways to filter what you see.

The " Show" drop-down menu in the upper-left hand corner of the media browser allows you to easily
display only those media items meeting some basic criteria:

identified displays only mediaitems that are associated with a specimen.
unidentified displays only mediaitems that are not associated with a specimen.
copyrighted displays only mediaitems that have their "is under copyright?' checkbox set.

non-copyrighted displays only media items that do not have their "is under copyright?' checkbox
set.

all displays al mediaitems. Thisisthe default.
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You can also filter mediaitems by taxonomy, view and/or the name of the member who submitted
the media by clicking on the "Edit filter" button at the center-top of the media browser. Check off
the taxa, views and/or members you wish to filter by on the set up screen, shown below, and click
on the "set filter" button.

Figure 10.6. The media browser filter setup screen

L]
|I:f" Morphological Homology over the Web [ about | [ project | [ search | [ file space | | getting started | [ fag |
| current project: (p48) whales and art... create matrix add media administrate preferences log out seth
[ overview | [ matrices | [ media | [ characters/taxa/specimens/views/partitions | [ folies | [ project options |

< Back to media list

| Check the taxa, views and/or submittors you wish to limit the media list to.

Filter by taxa (all) {(none) Filter by view (all) (none) Filter by submitter (all) (none)
| Achagenodon uintensis | acetabulum | Justin Georgi
] Agriochoerus gaudryi [ anterior astragalus ] Maureen Oleary
| Agriochoerus sp. | anterior axis ! Justin Sipla
| Andrewsarchus mongoliensis | anterior bulla [ Jessica Tupper
| Antilocapra americana | anterior calcaneus
| Archaeotherium sp. [ anterior femur
Artiocetus clavis anterior humerus

Babyrousa babyrussa

anterior lower dentition
When taxon/view/member filtering is active the "set filter" button in the media browser will be red.
To clear filtering, click on the "set filter" button and uncheck al filtering criteria. An easy way to do
thisisto hit the "(none)" button above each column of filtering criteria.

Both types of filtering can be used at the same time to create specific lists of media to show, for
example, alist of copyrighted media that were uploaded by a specific member.

Searching media

You can use the top-level Sear ch tab to search for media. While logged in the search engine will
find mediain both published projects and any unpublished projects you have membership in.

Using the MorphoBank Image Viewer

All images uploaded to MorphoBank are automatically converted into a format that allows efficient
pan-and-zoom viewing at full resolution. This means you can upload very high resolution imagery
and view it online on MorphoBank with full detail using a normal internet connection.

To efficiently display high resolution imagery, MorphoBank takes your original image, breaks it up
into small pieces and stores those pieces at various resol utions, from full resolution down to thumbnail
resolution. Special browser-based software built into MorphoBank requests only those piecesthat are
actually visible on the screen, and at lowest the resolution possible. The result isthat even the highest
resolution imagery can be viewed online using a standard connection. No detail need be lost.

The image viewer also incorporates image labeling features that are described in detail later on in
this chapter.

The only requirement to use this featureis that your browser have the Adobe Flash version 8 or better
plugin installed. Most modern browsers and operating systems come with this software pre-installed.
As of May 2007 more than 96% of users have it.

When you open an image in the viewer, either in the Label s tab of the media editor or in a matrix,
the viewer will look something like the figure below.
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Figure 10.7. Basic image viewer
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H Marphological Homology over the Web [ about | [ project | [ search | [ file space | [ getting started | [ fagq |
| current project: (p48) whales and art... create matrix add media administrate preferences log out seth
[ overview | [ matrices | [ media | [ characters/taxa/specimens/views/partitions | [ folios | [ project options |
[ basicinfo | [  extendedinfo | [ labels | [ folios |

< Back to media list

37% »
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Figure 10.8. Image viewer tool palette
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The palette shown in the upper-left hand corner of the Figure 10.7, “Basic image viewer” and in detail
in Figure 10.8, “Image viewer tool palette” contains all of the tools to navigate the image and operate
the viewer.

k To zoom in on animage select the zoom-in tool from thetool bar (or pressthe'+' key on your
keyboard), then click and hold the button on the area that you wish to enlarge. For fine adjustments,
pressing the " key on your keyword will increase the magnification of the image by 1%.

Q To zoom out on an image select the zoom-out tool from the tool bar (or press the '-' key
on your keyboard), then click and hold the button on the area that you wish to keep in view as
the image is reduced. For fine adjustments, pressing the '[* key on your keyword will decrease the
magnification of the image by 1%.

% To move around an image that is too large to fit on the screen select the pan tool from the
tool bar (or pressthe 'p' key on your keyboard), then click on the image, hold the button and drag
the mouse until the region of interest is visible. For fine adjustments, pressing an arrow key will
move theimagein 1 pixel increments.
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:]:[: Clicking on the fit-to-screen button will automatically resize the image to fit on the screen
and center it.

100%,

Clicking ontheView at 100% button will automatically resize theimageto display on screen
pixel for pixel at itsfull resolution.

The Navigator window displays a small version of the image with the portion visible on screen
highlighted. You can click and drag on the highlighted area to move around the image, or simply
click on the area you wish to view and the viewer will scroll there. To activate the Navigator window,
click on the triangle on the right hand side of the tool bar, then select "Navigator” from the menu that
appears, or press the 'n" key on your keyword to show or hide the window.

Figure 10.9. Activating the Navigator feature

16%

Ql-4o

- &

Figure 10.10. Image viewer with Navigator visible
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< Back to media list
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You can hide al of the viewer's on-screen controls, allowing one to view the image in an uncluttered
window, by pressing the TAB key on your keyword. Once hidden, pressing TAB again will make the
controls reappear. All mouse and keyboard controls continue to work normally while the on-screen
controls are hidden.
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Editing Media
Updating media

Y ou can update amediafile at any time by finding the mediain the media browser or search, clicking
on its "edit" button, and then uploading a new file into the existing record. This is handy when you
need to replace an existing file with a higher quality version, or need to correct errors.

Tagging media with metadata

The mediatab Ext ended | nf o tab provides a set of additional, optional fields for your use. Most
of these fields are drawn from the Darwin Core. The Darwin Core (sometimes abbreviated as DwC)
isawidely accepted standard designed to facilitate the exchange of information about the geographic
occurrence of species and the existence of specimens in collections. More information is available at
http://wi ki.tdwg. org/tw ki/bin/view Darw nCor e/ WebHone. If you need afield
that is not present in the extended info field list, let us know via the online form available from the
bottom of the MorphoBank homepage. In most cases we will be able to add the field to the list for
your use.

Labeling images

MorphoBank's built-in high-resolution image viewer alowsyou to label regions of images. Thelabels
are searchable, drawn above the image and do not modify theimagein any way. Labels can be created
into two contexts: (1) in the media editor'sLabel s tab and (2) while viewing an image attached to a
cell inthe matrix editor. Labels created in context (1) are attached to theimage itself and appear when
viewed "stand-alone" outside of a matrix. Labels created in context (2) only appear when viewing
the image in the specific cell in which the labels were added. In addition, labels in context (2) are
automatically tagged with the taxon and character of the cell to which they are attached. The process
for creating labels, described below for the media editor, islargely the same in either context.
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