29 1

SOS

State of Observed Species

JANUARY 18, 2012

A REPORT CARD ON OUR KNOWLEDGE
OF EARTH’S SPECIES

ARIZONA STATE UNIVERSITY



Acknowledgments

with special thanks and gratitude to our species data
partners. online database resources. and contributors:

» AlgaeBase -

o [nternational Journal of
Systematic and Evolutionary Microbiology

* International Plant Names Index -
 MycoBank -

» Thomson Reuters Zoological Record
e UniProt ¢
« WoRMS: World Register of Marine Species °

Suggested Citation :
IISE (2011) State of Observed Species. Tempe, AZ. International Institute for Species Exploration .
Retrieved [date ] from http:/species.asu.edu/SOS..

Introduction:
Quentin Wheeler

Data synthesisfanalysis:
Sara Pennak




SOS

species at-a-glance

How many known species are there?

Taxon New Species World

{and common name) 2009’ Total ?
Insecta (insects) 9,738 1,023,430
Plantae (vascular plants, including flowering) 2,184 285,885
Arachnids (spiders, mites, etc.) 1,487 105,055
Fungi (yeasts, molds, mushrooms, etc) 1,360 101,702
Crustacea (crabs, shrimp, krill, etc.) 705 48,719
Mollusca (snails, slugs, bivalves, etc.) 626 86,506
Prokaryotes (Bacteria, Archaea) B22 8,838
Protoctista (Protozoa, nucleated algae, elc) 349 29,470
Fishes (including Chondrichthyes, Petromyzontida) 314 31,972
Nematoda (round worms) 252 25519
Platyhelminthes (flat worms) 217 20,442
Annelida (segmented worms) 212 17,109
Amphibia (frogs, salamanders, etc.) 148 6,792
Chromista (diatoms, kelps, elc) 136 46,346
Cnidaria (coral, jellyfish, etc.) 124 10,050
Reptilia (snakes, lizards, etc.) 120 8,983
Porifera (sponges and Archaeocyatha) 50 6,107
Mammalia (mammals) 41 5,569
Algae (of Plantae) 36 12,340
Echinodermata (sea urchins, starfish, etc) 28 7,085
Tunicata/Ascidiacea (sea squirts, etc) 8 2,816
Aves (birds) 7 10,004
Hemichordata (acorn worms) 1 111
Other Invertebrates 470 41,045
Other Chordates a 149
Other new species animals 3 ~
TOTALS 19,232 1,941,939

! Extant (living) species officially described as new in calendar year 2009,

* The World Total = the sum of the extant new species officially described in 2009 + the World
Total species from the 2010 505 Report. These calculations do not include fossil species or

reflect synonymies.
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State of Observed Species
2011

Welcome to the State of Observed Species (SOS) 2011.

Each year the International Institute for Species Exploration, in partnership with leading taxonomic or-
ganizations, issues a report card on what we know about the global flora and fauna. The 19,232 species
described as new during calendar year 2009 represent about twice as many species as were known in the
lifetime of Linnaeus who launched the modern period of species classification and naming in mid 18" cen-
tury Sweden. The cumulative knowledge of species since 1758 is nearly two million, but much remains to
be done. A reasonable guess is that ten million additional plant and animal species await discovery. Mi-
crobiologists estimate that the number of microbes may exceed that of the visible flora and fauna, possi-
bly by tens of millions. It is simply too soon to say with certainty.

As the number of species increases, so too does our understanding of the bio-
sphere. It is through knowledge of the unique attributes of species that we
illuminate the origin and evolutionary history of life on our planet. As we find a@
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out where species live and how they interact, we increase our ability to under-
stand the function of ecosystems and make effective, fact-based decisions re-
garding conservation. Another benefit of species exploration is what might be NN
described as “evolutionary entrepreneurism.” Organisms have solved environ- - ’
mental challenges for 3.8 billion years. As a result, living species reveal billions ;,é AR
of potential solutions from which engineers, designers, biochemists, agricultu-  S-remmeereeccenneeaas
ralists and inventors can solve problems in new, more effective, and sustain-

able ways.

You may be wondering why 2009 numbers are being reported as the 2011 SO5. The answer
is that it takes up to two years to compile all newly reported species from thousands of
journals published in many languages. Efforts such as Species2o000 and ITIS are making
great strides digitizing the several million species proposed and named over the past 250
: years— while we recognize about two million species as valid, many more have been

[ : named that are today considered to be synonyms. Others, specifically the International

) Plant Names Index and ZooBank, are trying to capture new names electronically as they

“I® : arepublished to avoid adding to the already massive backlog. Until the international

codes of nomenclature are revised to mandate registration of new names and nomenclatu-
Why 2009  ral acts (like synonymy) it will remain a laborious and lengthy process to compile all new
data? species described in a given year.

The phrase “new species” is sometimes confusing in itself for non-scientists. The species are not new in a
biological sense of course, since most species require many thousands or millions of years to fully diverge
from an ancestral species. A more precise way of stating the situation is that they are species made
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newly known to science. We sometimes see criticism of scientists naming species from countries where
people living close to the land may have seen or even collected and used “new” species for generations.
From a purely scientific perspective, species are effectively inaccessible until they have been carefully
differentiated from related species; described in sufficient detail so their status as species can be criti-
cally tested by other scientists; and given names so they can be identified and information about their
genetics, anatomy, behavior, distribution, ecology, etc., can be accumulated, shared, and retrieved.

The binomials given to species since Linnaeus have proven highly efficient
tools in the information age. By giving species names two words, Linnaeus
made it possible to convey some information about relationships by virtue of a
shared genus name as well as allowing descriptive and easily remembered
words to be used repeatedly in different genera as a specific epithet. For ex-
ample, Orthopodomyia alba (a mosquito) and Quercus alba (an oak tree) both
What's in a Name?  use the epithet alba which means white.
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Another development that is beginning to accelerate species
exploration is the digitization of type specimens so that images
can be instantly accessed online. When a new species is named
the author designates a single specimen to serve as the holotype
or “type.” There is no requirement that the type be typical in its
genetics or appearance, only that it be deposited permanently in
a collection accessible to the scientific community. There is no
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degree of genetic, anatomical, or behavioral difference thatal- h'iETfI_”I? &

lows a species simply to be recognized. Instead, species are é SPF"CH:‘E:" ~
complex hypotheses based on detailed comparisons of all re- '&L EXPLORATION 5.:'
lated species. These hypotheses make predictions about the N Q“

unique attributes of a species. These predictions are tested each
time a new specimen is collected, population observed, or new
character discovered, whether morphological, molecular, or Ve
other. These tests either confirm a species’ identity or suggest

that the species be abandoned as such or modified.

As our understanding of species is refined, types provide for stability in the use of names. Whichever
current theory of a species the type fits within, there follows the name attached to it. Awhole set of
rules exist for the circumstances that arise as species are variously split or combined in this process.
Through it all, types allow names to be used in conservative and predictable ways. And these names, in
turn, are the vocabulary of biodiversity and the basis for retrieving information from databases from

GenBank to the Encyclopedia of Life.
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species bites

data summaries & facts

Vascular Plants: almost 24% of the new vascular plant species discovered in
2009 were in the Monocot order Asparagales which includes the orchids, hya-
cinths, irises, daffodils, amaryllis, allium, aloe and of course, asparagus. Within
the orchid family (Orchidaceae) over 30% of the 418 newly found species were
in just three genera: Lepanthes (44), Stelis (44) and the Epidendrum (43).

Almost 62 % of the 19,232 living species :
: discovered in 2009 were insects ( 50.6%)
and vascular plants ( 11.3%)

Insects: year to year, the largest order of newly discovered insects is the beetles
and 2009 was no exception. Overall, 3.485 new beetle (Coleoptera) species were
officially described including rove beetles (568). ground beetles (421), long-
horned beetles (369), leaf beetles (356) and scarabs (288). In fact, there were
over 5 times more new beetle species discovered than all of the chordate animals
combined (mammals, fish. birds, reptiles, amphibians and sea squirts).

oy JRGE | peeeeeeae s A A
oA i i There was a 5.6 % increase in new living i
s : i species discovered from 2008 to 2009.

Mammals: Only 41 new living mammal species were officially described in
2009 and of those, 83% were either bats (44%) or rodents (39%). New mammal
discoveries are increasingly rare and involve low-visibility animals:

small; arboreal; nocturnal; or burrowing.

There were almost five times
: more fossil bird (34) :
: species newly described in 2009
: than living birds (7). :

Almost 90 % of the new living
amphibian species described in
2009 were frogs (n = 133).
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