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Summary
The Paleontology Working Group (PWG) of IODP identified several important inputs that IODP
will need from paleontology, including biostratigraphy and paleoceanographic proxies, and
suggested additional services such as training and public outreach. They also warned that the
necessary skills base and other information infrastructure needed to provide these services was
weak and becoming weaker. The MRCs may help IODP both in strengthening needed paleo
infrastructure, and as a provider of paleo services.
The Micropaleontology Reference Centers (MRCs) were initially begun nearly 20 years ago to
document DSDP biostratigraphic materials. They now consist of 8 identical sets of several
thousand microfossil slides for major microfossil groups, distributed and maintained, mostly
without external funding, by a global network of curators and host institutions. They are currently
used for general paleo research (ca. 30-50 researchers & grad students/year), pre-cruise training of
paleo specialists (2-3/year), and modest amounts of both K-12 and university teaching. They are
among the largest, most broadly distributed sets of marine microfossil samples available, and are
uniquely linked and supported by a global network of micropaleontologists. The MRCs have thus
become a major DSDP-ODP legacy archive, a community resource for micropaleontology, and a
base of materials and networked expertise to maintain future paleo data quality in IODP. Future
MRC activities need to concentrate on completing collection sets, improving use of collections in
both teaching and research, and in particular, supporting the priority tasks identified by the
Paleontology Working Group of IODP.
More accurate taxonomy was identified by the PWG as most critical to both improved future paleo
data for IODP, and maintenance of paleo derived data from DSDP-ODP legacy sites. Both the
biostratigraphic framework on which Hole age models are based, and the fossil assemblage
compositional analysis on which paleontologic paleoceanographic proxies are derived, are
underpinned by taxonomic concepts for species. These often shift with time, and in many cases are
too poorly, or obscurely documented for a new generation of scientists to use accurately or
efficiently. It is therefore necessary before beginning major projects on age-model development or
other applications of paleo data to first improve the consistency and access to those taxonomic
concepts that provide the basis for this paleo data. Given the rapid loss of expertise as firstgeneration DSDP scientists retire, it is also important to act quickly to preserve their knowledge for
future use. Lastly, it is important for improved paleoceanographic proxy use to synthesise the now
substantial body of ecologic data on living species, which currently is scattered throughout the
primary literature.
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MRC curators, together with many other micropaleontologists, have begun to create digital
databases (digital dictionaries) of well documented taxonomy. Several different projects have been
begun at the national level in Japan, Europe, New Zealand and the USA. Some of these are linked
to other major users of microfossil taxonomy data, such as CHRONOS and PBDB - the
Paleobiology Database project. Yet much more needs to be done, as current projects are
patchwork, limited in scope, and of mostly a regional nature. Existing projects also need better coordination to prevent duplication of effort and incompatible data formats. Integration of these
taxonomic dictionaries into IODP’s own information systems is also needed.
IODP can most effectively and efficiently make a positive contribution to the development of these
taxonomic dictionaries, and insure access for IODP use, by providing modest resources via the
MRCs to promote and co-ordinate taxonomic dictionary development with various national
agencies and other major scientific users. Direct funding by IODP of dictionary development, a
much more expensive proposition, may only be needed at some future point to cover remaining
gaps in taxonomic coverage.
The following pages provide a more detailed summary of MRC history, holdings, current and
planned activities, including a detailed estimate of needs and costs for community-based taxonomic
dictionary development; and a two-year budget for proposed MRC work, covering both sample
processing and coordination activities.
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Section 1 - The MRC system
MRCs- Description
History
The Micropaleontology Reference Centers were established by Bill Riedel (Scripps) and John
Saunders (Basel) in the late 1970s to early 1980s. Their initial purpose was to document with
actual fossil material each zonal designation for each DSDP Site, as at that time limited core
recovery raised concerns about the long-term availability of material, which could prevent needed
revision of a core’s biostratigraphic assignments in the future. This effort was supported by DSDP
and later ODP via provision of samples, basic Leg documentation and a small annual budget for
meetings. Local host institutions provided most of the needed manpower, facilities and supplies,
with occasional funding support from national agencies as well. In the 1990s, the initial monolithic
collections of all four fossil groups (planktonic foraminifera, calcareous nannofossils, radiolarians
and diatoms) were unbundled from the centers that had held them and several individual subcenters,
or ‘satellites’ for single fossil groups were established at other institutions under the curatorship of
active micropaleontologists. This had the desired effect of increased general scientific usage of the
MRC collections, as the initial need for zonal documentation had largely not appeared.
The Lead Curator responsibility was taken over by Brian Huber (Smithsonian) at the beginning of
this transition in 1993. A long standing problem was addressed of more samples being taken than
could be effectively processed, which had produced a backlog of >2,000 unprocessed samples. In
the next years the ‘blanket’ style sampling strategy was revised to be more selective and
concentrate on smaller numbers of samples, from Sites of unusual value, such as older sediments.
Additional satellite centers were established (current locations of all centers are shown in figure 1
and table 1). A database for the collections was begun towards the end of the 1990s by Dave
Lazarus in Berlin.

Figure 1- Location map showing distribution of MRC centers.
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MRC Location

Type

Curator

Support

Report

Florida State U. Tallahassee

N,D

Wise

NSF, Univ.

Y

Rio de Janeiro, Brazil

F

Rios-Nettos

mix-grants, industry,
institute

2003

NHM Berlin, Germany

R

Lazarus

NHM Berlin

Y

NHM Tokyo, Japan

Full+D Tanimura

NHM Tokyo

Y

Smithsonian NHM, Wash. D.C. Full

Huber

Y

Univ. Parma, Italy

N

Villa

Univ.

Y

IGNS, Lower Hutt, New
Zealand

Full

Strong

IGNS

Y

NHM London

N

Young

NHM London

Y

Basel, Switzerland

Full+F Knappertsbusch

NHM Basel, Swiss Nat.
Res. Grant

Y

Utsunomiya, Japan

R

Aita

Scripps, California

R

Sanfilippo

ODP Bremen, Germany

R, F

Hale/Donner ODP

Y

Univ. Nebraska

N,D

Watkins

N

Cal. Acad. Sci., San
Francisco

D

Kociolek

N

ODP Texas

Full

Firth

Y
Facil.-SIO, Womanpowervoluntary (soft $
position)

ODP

Y

Y

Totals

11/14

Table 1- MRC location and support information. Full=all four fossil groups, F=planktonic foraminifera,
N=calcareous nannofossil, R=radiolarian, D=diatom. Blank fields indicate no information provided.
Brazil report for 2004/5 delayed due to internet problems- 2003 report used instead.

In 2000 Michael Knappertsbusch (Basel) assumed the Lead Curator role. He forged a link between
MRC collection work and DSDP-ODP age-modelling work, which had already begun as part of the
Neptune database project initiated in the early 1990s by Dave Lazarus at the ETH in Zuerich (and
which is now part of the US NSF CHRONOS system). Meeting with the PWG in Washington in
early 2004, the curators decided to further reduce the sampling effort to only very high quality,
unique Sites, and to fill gaps in stratigraphic/ geographic coverage that the new database system
was beginning to identify. Closer integration to the IODP paleo goals defined at the same meeting
by the PWG was set as a priority. Dave Lazarus (Berlin) replaced Michael Knappertsbusch as Lead
Curator in May 2005.
Collections
Size - The MRCs currently contain nearly 23,000 samples, divided nearly equally between four
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fossil groups: planktonic foraminifera (6,263), calcareous nannofossils (5,669), radiolarians (5,336)
and diatoms (5,398). Samples are taken approximately every second year in a sampling party, and
are sent for processing to those curators volunteering to prepare them. At least 8 identical sets of
prepared slides are then distributed to the MRC collection locations world-wide. The large majority
of samples have been prepared, but there is still a backlog of nearly 2,000 samples, mostly
radiolarian and diatom, that have not been prepared yet, and ca. 3,000 nanno slides which are of
poor quality and ideally in need of replacement with new slides. Most prepared slides contain
adequately preserved fossils, but ca 10% of the radiolarian and diatom slides prove to be barren, or
nearly so.
Documentation - A master database of the MRC collections is maintained by the Lead Curator in
Berlin. A simple relational structure links sample information to general information on locations,
allowing queries by geography, age, or other Site or sample characteristics.
Age and Geographic Distribution - Almost all MRC samples have been tagged with a standard
structured age code based on published reports and/or direct dating of the sample by MRC curators.
Samples from a few Holes have also been given numerical ages from MRC developed quantitative
age models. Based on this information, it is possible to provide an age and geographic profile of
the MRC samples. Because these samples have mostly been taken in direct reflection of DSDPODP drilling effort, the results are also a useful, if somewhat rough summary of cumulative deepsea drilling recovery to date (or at least to 2002, the last year samples were taken). Figures 2 and 3
show the primary patterns. The major features are: 1) a dominance of Neogene (even late Neogene)
in total sample numbers, and an even more extreme Neogene dominance when normalised to
geologic time interval duration. The recovered record so far looks remarkably like an exponential
decay curve with a half-life of <10 my. 2) Spotty geographic coverage in older time intervals,
particularly for siliceous microfossils. Despite more than 30 years of deep-sea drilling, we still do
not have good geographic coverage of the plankton for many Paleogene, let alone Mesozoic oceans.
3) Differences in the distribution of carbonate vs. siliceous microfossils, due to well known
differences in preservation between ocean basins (particularly the Pacific).
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Figure 2- Stratigraphic summary of MRC samples, showing total sample numbers for each fossil group by
age interval on left, and normalised to age interval duration on right. Data extracted from MRC database,
ages primarily from Initial Reports.
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Figure 3- Geographic distribution of selected subsets of MRC samples by time interval. Upper set of maps
show distribution for planktonic foraminifera, lower set for radiolarians. Distribution patterns for
calcareous nannofossils and diatoms not shown but closely resemble those for forams and rads, respectively.
Data from MRC database, map created with Panmap program.

Use
MRC usage has gradually grown over the years, due to better advertising of the project, better
documentation of holdings via the database, and in particular, to the distribution of collections to
curators themselves active in microfossil research. Although yearly totals fluctuate significantly
(see table 2 for latest 2004-5 numbers), generally 30-40 scientists or their students make use of
MRC collections each year for research purposes. MRCs are also used at a few universities for
teaching, and there is a small amount of K-12 teaching and public outreach education as well. Not
all collections are equally well used. Those stored at ODP core repositories specifically have not
been used much, and placement of satellite collections has mostly, but not always, increased
collection usage. Although in recent years new policy has allowed MRC slides to be loaned out by
qualified users, this is still rare.

Center

Total
Res.
Users

Sample Db/Cat
Prep
alogs

Research
External

Own

2

10

2

3

Teaching
Uni

Tallahassee

12

Rio

5

Berlin

5

100

Y

2

3

Tokyo

5

300

Y

3

2

Wash. D.C.

5

Y

4

1

Parma

4

Y

2

2

N.Zealand

4

2

2

London

3

Y

1

2

Basel

2

Y

2

Y

Utsunomiya

1

Y

1

Y

Scripps

1

ODP Bremen

0

Nebraska

0

Cal.Acad. SF

0

ODP Texas

0

Totals:

47

Y

140

70

Public
Cruise
Outreach training

K-12

Y

Y

1

Y
1

Y

Y
Y

1

2

3

1

Y

610

6

18

29

4
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Table 2- MRC use and activities, 2004/5, ranked by total research users. Sample prep=number of samples
prepared (8 or 9 slides per sample); Db/Catalogs=contribution to MRC database content or taxonomic
catalog activity; Research=Ph.D. scientists and graduate students; teaching-university including
undergraduate; K-12=primary school (either visits to MRC or provision of material to schools); public
outreach=lectures or exhibits for general public; cruise training=use of MRC material by shipboard
scientist prior to cruise.

Value
The MRC system’s value has several different aspects.
The MRCs represent a unique, important legacy archive of deep-sea drilling. This value will
primarily only become apparent in the (possibly far) future, when drilling has long since ceased and
primary core material has become depleted or otherwise unavailable. To insure this archival aspect
however at least some parts of the MRC collections must eventually have permanent status in an
appropriate institution (such as a Museum) which can guarantee long-term (decades to centuries)
care of materials.
MRCs are gradually becoming a significant source of material for paleontologic research.
Although the sample resolution of MRC holdings is too low for detailed paleoceanographic work,
sample stratigraphic density, and in particular excellent geographic coverage, are well suited to
basic work on taxonomy and evolution. The former subject has been identified by the PWG as an
issue of importance for IODP, while the latter is an important science theme not only for IODP but
also other major research efforts such as the PBDB.
The MRCs have a large, but mostly untapped potential for teaching at all levels from K-12 through
graduate training, and for use in general public education. Many collections are based in museums
and universities, and thus are already located in appropriate institutions that could develop this
potential.
Lastly, MRCs are a large, established network of micropaleontologists, who themselves represent a
considerable resource of expertise that can be tapped by IODP to address problems and projects
related to paleontology in IODP’s program.
Planned MRC Activity in IODP
MRC activities can be divided into two parts - one, long term development of MRC collections and
their use in research, teaching and public education; and two, specific projects in response to needs
defined by IODP or other major organisations. Currently one such specific project is foreseen assistance in the development of digital taxonomic dictionaries for IODP data quality assurance.
This project is presented, with general cost estimates, in Section 2 below. Listed here are the other
regular MRC activities that are planned for the next few years.
Sampling and Slide Preparation
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Over the next ca. 3 years, the primary MRC own collections goal will be to finish preparing
samples already taken. A backlog of nearly 1,500 radiolarian samples exists, which is currently
being processed by two labs (Utsunomiya and Berlin) at approximately 200-300 samples (ca 1,8002,700 microslides) per year. A much smaller backlog of ca. 300 samples for nannos also exists,
which is relatively quickly being eliminated by similar sample prep work (140 samples last year in
Parma). It is important to eliminate this sample backlog as soon as possible. Radiolarian sample
processing rates in particular need to approximately double, either at those labs already
contributing, or by participation of other labs.
The last major set of samples taken for the MRCs was in 2002, and covered up to Leg 189. Several
important Holes have been drilled in the interim (particularly with Paleogene and Mesozoic
sediments) which should be sampled, at least for those microfossil groups not still burdened with a
backlog of prior samples. A sampling meeting should be held in the near future to determine
sampling strategy and select samples.
Co-ordination, Documentation and Databasing Work
The MRC database is currently functional and holds the most essential data needed to locate and
select MRC slides, including ages for cores taken from Initial Report chapters. However, the
majority of slides/samples do not yet have specific zonal estimates, or even basic estimates of fossil
group abundance and preservation. Adding this information should be an important goal for the
next years, and be actively supported by the entire MRC curator group.
Data management for the collections, as well as access to collection information by users, would be
considerably simplified if the MRC database were accessible as a website. The existing database is
technically capable of this, and thus should be put online as soon as possible.
Education and Public Outreach
A concept for use of MRCs in general education, including outreach, must first be developed before
any more concrete plans, or actual proposals can be prepared. The MRCs should discuss ideas,
locate and take advice from appropriate educators and develop this theme in the next couple of
years into one or more specific project proposals. Costs and possible sources of funding need also
to be identified at this time.

Section 2 - Digital Taxonomic Dictionaries
Introduction
Of the various paleo products and services for IODP proposed by the PWG, the most basic, and one
most critical for all other services is a set of accurate, comprehensive taxonomic catalogs (a.k.a.
dictionaries). All other biostratigraphic and paleoceanographic data and services are built on this
information, as are most analyses of biotic response to environmental change (e.g. biodiversity), a
recurrent theme in IODP’s Initial Science Plan, as well as the COSOD and COMPLEX reports.
This section provides an overview of the scope and approximate cost of creating these dictionaries,
as well as a suggested role for IODP in insuring their development.
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Scope
The microfossil groups most important to IODP for age and paleoenvironmental information are
planktonic foraminifera, calcareous nannofossils, radiolarians and diatoms. Other groups such as
benthic foraminifera and dinoflagellates are also important but provide either limited age
information or are found in only restricted facies. Previous attempts to synthesise taxonomic
information for ODP use were mostly restricted to small numbers of well described, mostly lowlatitude stratigraphic markers. Future research however will require increased use of larger
numbers of taxa: for high latitude and higher resolution biostratigraphy; for paleoenvironmental
analysis of entire fossil assemblages; for carbonate-poor facies. For this type of research we need
accurate taxonomy, stratigraphic, biogeographic/ecologic information for most species encountered
in the sediments. The total number of potentially useful fossil species (latest Jurassic - Recent) that
have been adequately described and are thus available for research applications in each of the above
fossil groups is only approximately known, but is estimated to be around 800 for planktonic
foraminifera, 2,500 for calcareous nannofossils, 5,000 for radiolarians and 2,000 for diatoms.
Prior Work
Basic information on most of these thousands of species is available in the widely scattered primary
literature, and also (for all but the radiolarians, for which no adequate catalog exists) via the major
“classic” catalogs (e.g. Ellis and Messina catalogs of foraminifera and diatoms, and the Handbook
of Cenozoic Calcareous Nannoplankton, all published by the Micropaleontology Press). These
catalogs, valuable though they are, are not sufficient for the needs of paleo data assurance in IODP.
Such catalogs provide basic, essential, information on original species descriptions, but do not
provide enough information on modern usage (particularly by previous DSDP-ODP scientists),
biogeography, stratigraphic range or (for living species) ecology to support expected IODP research
needs.
In recognition of this, many micropaleontologists have begun in the last few years to compile new
digital dictionaries, which provide, albeit to varying degree, this missing information, and in an
easily accessible digital form. A new comprehensive digital taxonomic dictionary of Cretaceous
planktonic foraminifera was completed in the USA with funding from NSF, and a digital dictionary
of ca 500 selected Cenozoic nannofossil species has been created by the International Nannofossil
Association (INA) in CD-ROM format. Online databases of radiolarian taxa were begun a few
years ago by researchers in Norway and Japan, while the first “classic” comprehensive ‘original
descriptions’ catalog of radiolarians was started (but is still unfinished) as a private unfunded
project by two retired radiolarian workers in Canada and France.
Needs and Role of IODP
These efforts have pointed the way towards digital taxonomic dictionaries that serve the needs of
IODP. However, current efforts are of a piecemeal nature, and vary widely in degrees of effort,
particularly when compared to the number of data records (species) needing treatment (e.g.,
foraminifera vs radiolarians). Lastly, each effort has developed its own technology. This software
has not been integrated between systems, to IODP’s own IT systems, or to other critical micropaleo
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information sources, such as the Neptune database of DSDP-ODP-(IODP) microfossil occurrence
data managed by CHRONOS. There is a clear need for a more comprehensive, integrated approach
to this work, which should more clearly address IODP’s information needs. At least one proposal
that addresses some of the data integration issues is currently under consideration with Germany’s
DFG (RADDICT-Lazarus, Robert Huber and Jens Klump), while other research groups in Japan
and New Zealand have recently obtained funds to help build digital taxonomic dictionary systems.
What is now needed is the involvement of IODP, not so much as a direct source of funds, but as a
natural focus, co-ordinator and indirect supporter of existing and planned future digital taxonomic
dictionary projects. With IODP’s expressed interest and involvement, and liaison to the
micropaleontologic community via the PWG and MRCs, it is hoped that a co-ordinated community
effort can be made to build the necessary taxonomic dictionaries, with funding coming mostly from
national agencies to build individual components of dictionary content, according to local national
interests and available taxonomic skills. Direct IODP funding of dictionaries may be needed as
well, but (hopefully) may be only required to plug a few gaps in coverage.
Cost Estimates of Actual Work to Create DTDs
The following cost estimates are based on the following assumptions: The bulk of the needed
work will be divided between low-level work such as document scanning by student helpers, and
daily management of this work by a doctoral student or part-time post-doc. Project oversight will
be provided by one or more senior scientists at the local institution, backed up by a international
advisory group of taxonomic specialists. Most work by the senior project scientist(s) and advisory
taxonomic specialists will be voluntary, with only small amounts needed for summer support (US
scientists), plus travel costs for workshops and co-ordination meetings. This model is the one that
is currently being successfully used for projects of this sort. Other estimates are based on
experience gained in prior projects, and are:
• Data entry: ca 700 taxa/year with 1 full time student helper plus 1 full time doctoral student
plus 25% PI scientist plus advisory group (ca 6-10 scientists each ca. 5% time) (number
taxa/yr depends on how detailed the data entry is).
• SW development/adaptation/maintenance costs : ca 6 man-months IT postdoc per project
• Travel/workshop costs : ca 15K/yr for 1-2 workshops
• IT equipment/SW licences : ca 10K/project
• Supplies: 2K/project

Group
Cretaceous

Planktonic Forams Nannofossils
Done-B.Huber

Paleogene
Neogene

Estimate-B.Huber
(260K)

Total: 1.4 M

260K

260K plus
INA CD

260K

Radiolarians

Diatoms

390K

(no signif.
diversity)

ProposedLazarus
DFG (195K)

250K

585K

250K
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Table 3 - Costs for full set of taxonomic dictionaries (n.b. other than PF estimate, no overhead costs
included, K= thousands of $ US)

There are many ways by which this (substantial) initial estimate can be reduced.
One is to provide a comprehensive, unified software platform for all projects, and so to reduce IT
development/integration expenses. This could save ca. $200-300K from the total cost. Various
software systems for individual dictionaries are already in use, but software that integrates several
different types of data source and makes it web accessible is not yet available. CHRONOS is
developing aspects of such a system, and some elements also exist within the PBDB system. The
RADDICT proposal of Lazarus et al. (currently in review with Germany’s DFG) explicitly
proposes to develop such a general platform, albeit initially for use with Neogene
radiolarians[Figure 4]). More sophisticated software also helps reduce costs by automating
significant parts of the data compilation work (e.g. generation of distribution maps and range
charts; conversion of web and print formats, etc.), and, importantly, by making use of existing and
continuing voluntary contributions to other community databases.

Figure 4 - Example of an integrated software platform for IODP taxonomic dictionary development.
Existing online and off-line databases, primary literature, and new images from MRC collections are
synthesised and made accessible to both individual users and web-based database queries via a central
database and portal. Existing community database projects are not replaced but treated as partners and
contributors to the larger system. [from D.Lazarus, R.Huber, J.Klump 2005 - DFG proposal for a Neogene
radiolarian taxonomic dictionary: RADDICT (in review)].
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To support the envisaged research goals above, in general most taxa need be databased for fossil
assemblages any given time interval and geographic region. However not all microfossil groups are
of equal importance to IODP for all time intervals and geographic regions. Further, within major
microfossil groups occasionally larger taxonomic divisions (families, etc.) may have relatively low
potential for research purposes (unresolved basic questions on appropriate taxonomic characters;
generally poor preservation potential, etc.). Careful ranking and selected databasing of microfossil
diversity according to these criteria could substantially reduce the effort required for IODP needs.
However, even with such methods, the total cost of developing a full set of digital taxonomic
dictionaries is probably nearly $1 M, and thus beyond the budget of IODP. How then to proceed?
Fortunately, improved taxonomic catalogs are seen as a high priority by many micropaleontologists
for a variety of research topics, and thus there is considerable potential to share the cost of
taxonomic dictionary development with other agencies responsible for micropaleontologic research.
However, to obtain this benefit, IODP needs to signal an interest in digital taxonomic dictionary
development to other agencies, and be willing to cooperate in the support such projects. A useful
first step in this direction is to provide co-ordination support for such development at an
international scale via the PWG and MRCs, with the goals as stated above - to improve data
integration between projects and prevent redundancy in work effort, as well as insure that data-sets
are accessible to IODP’s own IT systems. The budget for such a co-ordination effort can be modest
- primarily support for workshops, although some significant IT costs may arise should it become
necessary, as part of the co-ordination effort, to migrate data from existing systems into other
software. A sum of ca. $30,000 over a two year period would be sufficient to organise one or two
symposia within larger general science meetings, at least one major workshop with ca 15-20 invited
specialists active in existing dictionary projects, including IODP IT personnel, and occasional travel
support for individual specialists to meet and work on specific issues, such as database integration.
At the end of this time the MRCs would not only have furthered the development of taxonomic
dictionaries, but should also be able to provide a much clearer estimate of what is and will become
available to IODP via external projects, as well as more concrete prioritised estimates of costs for
remaining taxonomic dictionary work.
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MRC 2006-2007 Two Year Budget
Support for Sampling and Slide Preparation
A one-time special budget is requested to help eliminate the
sample backlog, particularly for radiolarians, of $7,000/yr
for 2 years (enough to pay a student lab helper plus supplies
costs for ca. 1,000 samples).

$14,000

Support for Documentation and Databasing
Part-time student helper assistance (ca. 1 day/week) to speed
database updates, estimate fossil abundances and assist in other
documentation work is requested. Funds are also needed for
SW updates etc. $3,000/yr, next 2 years

$6,000

General Coordination Costs, Planning for Education/Outreach
One or two curators’ meeting(s), to plan future sampling, discuss
other planned MRC activities (e.g. education/training and public
outreach). Up to 10 curators @ $1,000.

$10,000

Coordination of Digital Taxonomic Dictionary Development
One or two workshops for active community specialists, selected
individual travel support to insure adequate collaboration between
projects. Circa 20 total participants @ approx. $1,500.

$30,000

Total 2 year budget-----------------------------------------------------------------------$60,000
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