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First, what 1s biodiversity?

* Simply put, the total
manifestation of life on the
planet. This 1s the “political” E=&
definition. =

* The devil is in the details

* Biodiversity 1s not a simple
concept, like, say
temperature, that can be

measured with
thermometers.
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What 1s biodiversity? 11

* Biodiversity 1s a
complex and badly
defined concept.

It makes reference to
other complex and
poorly defined concepts

* And, alas, there are no
biodiversitometers

Somebody please invent
Mr. Spock’s Tricorder



Surrogates of Biodiversity
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TaxoView

Pericopidae.
Biologia Centrali Americana



MorphoView
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Fig. 3. Canonical variate analysis of the differentiation among sampling sites for 4uca coctei. Color represents a shape variable which groups all
individuals from the same site. Dark red points: La Serena (a); dark green: Collipulli; dark blue: Tumbes (c); lilac: Valle Elqui; light green: Dichato;
orange: Concepcién; red: Valparaiso; calypso: Los Lagos (b); fluorescent green: Loncoche. al, bl, cl: female; a2, b2, c2: male.

Sanzana et al. (2013) Rev. Bras. Entomol. 57(4):411-416



Trophic Level

Trophic Level

5.5,

5.0

45

4.0

35

3.0

25

20

Meso. Dolphin SmWahoo Sm. Sailfish P

Sm. Zooplankton

ETP

Sm. Producers I

Sm. Bigeye [Sm. Yellowfin

Longliners Purse seines Oef et ]

45

4.0

3.5

3.0

25

1.5

1.0

o .,
Lg. Blue Shark Lo, Albacore Lg. Bigeye B Lg Yellowfin \

Sm. Ble Shark |~ Sm, Albacore TR Sm Ycuow‘m N
Lance PR oo sgmre 5

Meso. Zoop.

CNP

Producers

Epi. Zoop.

Full food webs of the
Eastern Tropical Pacific (ETP)

And the
Central North Pacific (CNP)

Hinke et al. 2004 Ecology and Society 9(1):10



main distribution:
— Nearctic
Neotropical
Palearctic
Afrotropical, Oriental and Australasian 98
outgroup
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Or, preferably, integrated views
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Integrating knowledge domains

* This should be the future. Integrating different
points of view.

* What 1s integrating?
— Simplest: overlaying
— More difficult: statistical relationships
— Truly difficult: theoretical

* Whatever the meaning, to integrate one needs
Digitally Available Knowledge (DAK, Sousa-
Baena et al. 2013 Diversity & Distributions 20:369-381)



So, what data 1s available?

* At a global level, mostly
occurrence data

e The data about an
observation, or a
specimen of:

— What (name)

— Where (lat, long)

— When (date)

— Says who (collector)

e Darwin Core, ABCD...

Images from the Smithsonian NMNH
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Presence only data 1s abundant and
useful (although not for children)

Georeferenced data

VIEW RECORDS
All records | In viewable area

ABOUT

This map shows the density of all
500,167,912 georeferenced
occurrence records published
through the GBIF network.

To explore the records, zoom into
the map or click on the links
above and add further filters to
customize search results.
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Alouatta palliata
INBio, Costa Rica

Fuente: INBio
© Derechos reservados

- 160 - 140 =120 =100 -80 -60




Antilocapra americana
Smithsonian NMINH
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Mammal potential numbers since
Interglacial (120,000 BP)
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By integrating, the above can be...

* Dynamic maps of body
size, ethnobotanic
knowledge, secondary
chemistry,
interactions. .

* Interacting, maybe
dynamic perspectives on
different knowledge
domains

The name 1s a link to
attributes

And the coordinates are
a ling to where

These two are powerful
links



There are already quite a few things to
integrate with
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* Digitizing 1s expensive

However...

Table |. Targeted Number of Objects to Be Digitized, Currently Realized Number of Digitized Objects,
and Average Cost per Object per Digistreet as of April 1, 2014

Average Cost per Object in Euros

Digistreet Target Realized (including overhead)
Herbarium sheets—Leiden 3,800,000 | 450,000 (3,500,000 scanned) 1.29
Microscopic slides 900,000 350,000 (590,000 scanned) 1.57
2D objects (books, journals, ete.) | 900,000* 600,000* 1.87
Entomology 850,000 600,000 1.51
Herbarium sheets—Wageningen | 800,000 800,000 1.47
Mollusks 510,000 640,000 1.37
Vertebrates dry 325,000 180,000 2.37
Geological specimens 220,000 70,000 1.90
Wood samples 125,000 125,000 1.27
Specimens preserved on alcohol 100,000 70,000 4.65
Total 8,530,000 | 3,885,000

*Number of pages.

Heerlien et al. 2015 ACM J. Comput Cult. Herit. 8:1-11




Which means that 1t pays to digitize
first the large collections
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And not only expensive in $$$

It requires time * It will never be done

Personnel unless the primary

Space providers (collections)
’ find uses.

A long term

* This means large-scale
digitizing beyond labels
will not take place
unless it 1s 1n the direct
interest of curators and
systematists

commitment (databases
are never finished)



Bute the benefits will be huge: Overlay
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Figure 1 Schematic arrangement of data matrices I, E, B, P and T
and the three association (D, g, Pg) matrices discussed in the text.

Leibold, Economo & Peres-Neto, 2010. Ecology Letters 13(10):1290-1299



Theory

A real challenge.

Do we have a “theory of
biodiversity™?
Of course we have a

Theory of Evolution,
but this 1s too general.

A theory of biodiversity
may emerge from the
integration of those
different points of view.




Maybe this should be the future

Creating DAK 1n

different domains. e Will it be a case of
Morpho “ ignoramus et

Eco ignorabimus” (du Bois-
Phylo Reymond)

Creating the concepts * Or rather one of:

and tools to integrate . Wir mussen wissen —
them wir werden

Many doubt we can do wissen!** (Hilbert)

1t



Thanks to...

Organizers of the symposium

Jeff Cavner, A. Christen, H. Arita, P. Rodriguez, A.
Lira, F. Villalobos, coworkers in the biodiversity
perspectives stuff

A. T. Peterson, for endless conversations on this.
And the money folks




