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Why Worry about How Many Species and Their Loss?
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Abstract: We are astonishingly ignorant about how 
many species are alive on earth today, and even more 
ignorant about how many we can lose yet still maintain 
ecosystem services that humanity ultim ately depends 
upon. Mora et al/s paper is im portant in offering an 
imaginative new approach to  assessing tota l species 
numbers, both on land and in the sea.

It is a  rem arkable testam ent to hum anity ’s narcissism that we 
know the num ber o f books in the U S L ibrary o f Congress on 1 
February  2011 was 22,194,656, bu t cannot tell you— to w ithin an 
order-of-m agnitude— how  m any distinct species o f plants and  
anim als we share our w orld with [1]. Som ething like 1.5 million 
distinct eukaryotes have been  nam ed  and  recorded, but, lacking 
synoptic databases, even this num ber is uncertain  owing to 
synonyms (the same species separately nam ed  in two or m ore 
different collections) [2].

Part o f  the prob lem  is that taxonom ic effort is approxim ately 
divided 1: 1: 1 am ong vertebrates, plants, an d  invertebrates, 
whereas p lant species are roughly 10 times, an d  invertebrates 100 
times, m ore num erous than  vertebrates [3]. M am m als an d  birds 
are the best known, again reflecting our narcissism: their features 
are akin to our own.

In  this issue o f PLoS Biology, M ora  et al. [4] offer an  interesting 
new approach  to estim ating the total num ber o f distinct eukaryotic 
species alive on  earth  today. T hey  begin w ith an  excellent survey 
o f the wide variety o f previous estimates, w hich give a  range of 
different num bers in the b ro ad  interval 3 to 100 m illion species. I 
have favoured a num ber betw een 2 an d  10 million, and  if  I had  to 
buy a ticket in a  sweepstakes, I ’d  have chosen 5 million.

M ora  et al.’s im aginative new approach  begins by looking a t the 
h ierarchy o f taxonom ic categories, from  the details o f  species and  
genera, th rough  orders and  classes, to phyla and  kingdoms. T hey 
docum ented the fact that for eukaryotes, the h igher taxonom ic 
categories are “ m uch m ore com pletely described th an  lower 
levels” , w hich in retrospect is perhaps not surprising. T hey  also 
show that, w ithin well-known taxonom ic groups, the relative 
num bers o f species assigned to phylum , class, order, family, genus, 
and  species follow consistent patterns. If  one assumes these 
predictable patterns also hold for less well-studied groups, the 
m ore secure inform ation about phyla an d  class can be used to 
estim ate the total num ber o f distinct species w ithin a given group.

In  this way, M ora  et al. arrive at a  global total o f 8.7 million 
eukaryotic species, w ith a  standard  e rro r o f ± 1 .3  million. M ost are 
terrestrial, w ith 2.2 (±0.2) m illion being m arine.

This is h igher th an  m y earlier “best guess” , bu t I like the 
simplicity o f  this new  m ethod.

C urrently , diligent field taxonom ists are adding newly discov
ered  species at the ra te  o f very roughly 15,000 each year (when
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discounted for synonyms) [2]. G iven that we currently  recognize 
som ething like 1.5 m illion distinct eukaryotic species, M ora  et al.’s 
estim ated species num ber suggests 480 years to finish the job . It is, 
however, reasonable to expect that in the n ear future, m olecular 
m ethods— “barcode taxonom y”— will greatly speed up the task o f 
keying-out collected m aterial, as well as resolving synonymies [5]. 
But the basic field activity o f collecting new m aterial will rem ain  a 
rate-lim iting step. Increasing the num ber o f people engaged on the 
task w ould obviously help, and  any such increase could be m ade 
m ore effective— as p ioneering  efforts in C osta R ica and  elsewhere 
have shown— by using “parataxonom ists” , local people who use 
rough m orphological criteria to help recognise new  species, in 
com bination with taxonom ic experts. All in all, m y optimistic 
guess w ould be  a round  a  century to com plete our assessment o f the 
diversity o f life on earth .

But this tentative assessment makes no allowance for acceler
ating extinction rates. As the M illennium  Ecosystem Assessment 
em phasized [6], over the past century docum ented extinctions 
w ithin well-studied groups (particularly birds and  m am m als) were 
at a  ra te  103±1 higher than  the average extinction rate  seen over 
the half-billion-year sweep o f the fossil record  [7,8], O ne can  draw  
no com fort from  the thought that the task o f cataloguing our 
p lane t’s biological richness will be  simplified by its winnowing.

Lfltimately, why should we care about how  m any species are 
alive on  earth  today, an d  about how  m any o f them  are know n to 
us? O ne notable V ictorian physicist (I will be  m erciful and  not 
nam e him) opined that such a  quest is little m ore th an  stamp 
collecting. T o  the contrary, we increasingly recognise that such 
knowledge is im portan t for full understand ing  o f the ecological and  
evolutionary processes w hich created, and  w hich are struggling to 
m aintain, the diverse biological riches we are  heir to. Such 
biodiversity is m uch m ore than  beauty  and  w onder, im portant 
though that is. It also underpins ecosystem services that— although 
not counted  in conventional G D P— hum anity  is dependent upon.

T u rn in g  from  the general to the specific, I give ju st one am ong a 
m ultitude of possible concrete exam ples o f beneficial application of 
taxonom ic discovery. In  the 1970s Y uan Longping, “the father o f 
rice” , discovered in the wild a  new  variety o f rice, whose cross with 
a  conventional strain led  to a  new  variety th a t is 30% m ore 
efficient. This has m otivated subsequent initiatives to docum ent 
and  protect all wild varieties o f rice, w hich obviously can  only be 
done if  we have the appropria te  taxonom ic knowledge. G iven the
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loom ing problem s of feeding a  still-growing world population, the 
potential benefits o f ram ping  up such exploration are clear.

T h e  essential fact is that, if we are to m eet the challenges facing 
tom orrow ’s world, we need a  clearer understanding o f how m any

References
1. M a y  R M  (1997) T h e  d im en sio n s  o f  life o n  E a r th . In : N a tu re  a n d  h u m a n  society 

R a v e n  P H , ed. W ash in g to n  (D.C.): N a tio n a l A cad em y  Press, p p  3 0 ^ f5 .
2. Solow  R R , M o u n d  LA , G a s to n  K J  (1995) E stim a tin g  th e  ra te  o f  synonym y. Syst 

B iol 44: 9 3 -9 6 .
3. G asto n  K J, M ay  R M  (1992) T h e  tax o n o m y  o f  taxonom ists . N a tu re  356: 2 8 1 -2 8 2 .
4. M o ra  C , T itte n so r  D P , A d i S, S im p so n  A G B , W o rm  B {2011) H o w  m an y  species 

a re  th e re  o n  E a r th  a n d  in  th e  ocean?  PL oS  Biol 9: e l0 0 1 1 2 7 . doi: 10.1371 /  
jo u rn a l.p b io . 1001127.

species there  are— both  on land  and  in the even less well-studied 
oceans— underp inn ing  the structure an d  functioning o f ecosys
tems. M ora  et a l.’s interesting new  approach  to assessing the 
m agnitude of this task is thus very helpful.

5. G o d fray  H C J, K n a p p  S, eds (2004) In tro d u c tio n : tax o n o m y  for th e  tw enty-first 
cen tu ry . Philos T ra n s  R  Soc L o n d  B B iol Sei 359(1444): 5 5 9 -5 6 9 .

6. M illen n iu m  Ecosystem  A ssessm ent (M EA) (2005) E cosystem s a n d  h u m a n  w ell
being: synthesis. W ash in g to n  (D.C.): Islan d  Press. Fig. 4. p  5.

7. M a y  R M , L a w to n J H , S to rk  N E  (1995) Assessing ex tin c tio n  rates. In  E x tin c tio n  
ra tes  L a w to n J H , M ay  R M , eds. O x fo rd : O x fo rd  U n iversity  Press, p p  1—24.

8. P im m  SL, B rooks T M  (2005) T h e  six th  ex tinc tion : h o w  larg e , w h ere , a n d  w hen?  
In  N a tu re  a n d  h u m a n  society R a v e n  P H , ed. W ash in g to n  (D.C.): N a tio n a l 
A cad em y  Press, p p  46—62.

PLoS Biology | www .plosbio logy.org 2 August 2011 I Volume 9 | Issue 8 | e1001130

http://www.plosbiology.org

