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ABSTRACT

Most claimsof global biodiversity loss, whilethey appear to bereasonable,
suffer from the problem of scale. Reliance is placed on data from islands
and other restricted localities and extrapolated to the size of the entire
globe. Itispossibleto avoid the scale effect by relying on direct information
about extinctions, rather than indirect approximations asindicated by habitat
decline, the species-area curve, and invasive species. Aside from isolated
islands or space-restricted freshwater habitats, there is alack of evidence
indicating an abnormal loss of species diversity on the Earth’s continents
and oceans. | nstead, speciation apparently continues to provide the world
with gainsin biodiversity, leaving little justification for claims of unusual
global losses. The world’s major conservation problem is not the loss of
species, it is the plight of thousands of threatened populations, remnants
of larger onesthat have been over-exploited or restricted by loss of habitat.
This means that our conservation attention needsto be shifted from alarm
over unsubstantiated global biodiversity loss, to the current problem of
the rescue of small populations that are under threat.

© 2014 TradeSciencelnc. - INDIA

INTRODUCTION

Biodiversity, asaterm and aconcept, hasbeen a
remarkableevent inrecent culturd history!. Itwasborn
as “BioDiversity” during the National Forum on
BioDiversity heldinWashington, D.C., in September,
1986. Theproceedingsof theforumwere publishedin
1988 under thetitle BioDiversity and soon becamea
best-seller for the National Academy Press. Although
ecologistsusually agreethat “biodiversity”, as it is now
spelled, referstodl levelsof organi zation from genesto
speciesto communitiesto ecosystems, inpracticeitis
maost commonly used assynonymfor ““species richness”
or “species diversity.” In this paper, and in almost all

othersthat focus on conservation needs, biodiversity is
equiva ent to speciesrichness. Whenit becameknown
that thetropical forests contained most of theworld’s
terrestrial species, and those forests were being de-
stroyed at arapid rate, many eminent ecol ogists envi-
sioned large-sca e speciesextinctionsresultinginama-
jor declineinglobal biodiversity. Duringthe 1980s, nu-
merous estimates of extinctionrateindicatingtheloss
of thousands speciesper year were madeZ.

By 1992, E.O. Wilson¥ had determined that
27,000 rainforest specieswere becoming extinct each
year, or 24 each day, and 3 each hour. Similar evi-
dence, put forth by many other ecol ogists, indicating
that enormous|ossesweretaking place, had astrong
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impact and resulted in biodiversity declinebeing recog-
nized astheworld’s greatest conservation problem.
Edtimatesof extinctiontaking place, not onlyinrainfor-
estsbut inawidevariety of natural habitats, have con-
tinued to the present time. In therecent literature, there
areanumber of multi-authored articlescalling attention
toacurrent global biodiversity lossand predictingits
continuingincrease. Therehasbeen littleconsideration
of evidencefor gainsin biodiversity™®. Obvioudly, glo-
bal biodiversity trends, if they areaccurate, providein-
formation critical for future humanwelfare. In order to
insure accuracy, one must pose two questions. First,
what isthe evidencefor thelarge numbers of current
extinctions? Second, istheworld’s sixth mass extinc-
tion already underway?

Thefollowing examplesillustrate recent globa pro-
jectionsthat have been especidly influentid: (1) Nine-
teen coauthors collaborated on an article that pre-
dicted global biodiversity scenariosfor theyear 2100.
Significant biodiversity decreaseswere based on data
from terrestrial and freshwater organisms. (2) In 2005,
aMillennium Ecosystem A ssessment, aUnited Nations
project involving 1360 scientistsfrom 95 countries, was
published®. The assessment congtituted abiodiversity
synthesiswhich concluded that large percentages of
terrestrial specieswerethreatened and the current ex-
tinction ratewas up to 1,000 timesgreater thanindi-
cated by thefossil record. (3) Twenty four coauthors
participated inascenario for globd biodiversity inthe
21 century!® and predi cted that terrestrid,, freshwater
and marinebiodiversty will continuetodecline. (4) Forty
four coauthors™ found several causes of predicted
biodiversity declines. (5) One hundred eighty coau-
thorg® di scussed the conservation status of theworld’s
vertebrates and found speciesextinction ratesthat ex-
ceeded normal background rates by two or three or-
dersof magnitude. (6) Others® found recent biodiversity
lossto be 13timesgreater than thenormal background
rate. (7) Another group!’¥, using dataon amphibians,
birds, and mamma's, obtained resultsshowingaroughly
proportiond speciesextinction ratecommensuratewith
arealoss. (8) A recent globa synthesigd™ revealed that
terrestria specieslosswasamgjor driver of ecosystem
changethat greatly outpaced background ratesinthe
fossil record. (9) Finally,*? it was found that among
terrestrial plantstheimpacts of biodiversity lossesca-
lated throughtime.
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Inthe above examples, most of the dataindicating
biodiversity lossisin reference to species extinction,
although in some casesthereisalso referenceto de-
creasesin population size. The problemwith thedata
indicating lossesfrom extinction hasbeen oneof scale.
As Pautasso!™® has pointed out, it isrisky to extrapo-
latefrom small scale datato large scalegpplications, as
inthecasefrom small idandsto large continentsor the
entire globe. To avoid this problem, aswell asto de-
pend ondirect instead of indirect data, it seemsadvis-
ableto utilizeinformationfrom documented extinctions,
includingtheuseof surrogatetaxa.

There has devel oped an unfortunate tendency to
usetheterm“extinction” in reference to the absence of
aspeciesfromaparticular locality. But thiscrestescon-
fusonbecause, initstraditiond scientificuse, extinction
of aspeciesindicatesthat it hasentirely disappeared
fromtheearth, i.e., thereareno moreliving examples.
Despite thisconcisedefinition, theterm has been used
indifferent waysfor various purposes. Exaggerations
and misrepresentationshave been used to““get the mes-
sage across’'4,

Themost frequently used predictions of speciesex-
tinction arelargely based on the species-areare ation-
ship (SAR) whereby the speciesnumber isrelated to
thesizeof thehabitat: asthe habitat areadeclines, spe-
cies are supposed to be lost™. This concept had its
originin MacArthur and Wilson’s work on island bio-
geography®. The SAR remainspopular duetoinertia
and, until recently, thelack of information about thetime
andlocationsof actua extinctions. Thepublicationsa-
ready cited (numbers 1-9), plus many opinion articles
that previoudly appeared on theinternet and the print
media, resultedinthegenerd and scientific publicbeing
convinced that plant and animal speciesarebecoming
extinct at arapid rateand will continueto do so. We
aretold that theworld isnow undergoingitssixth mass
extinction*8, Why should onebe skeptical intheface
of such an overwhelming expert andysis? Thedataon
extinctionsutilizedinmost workson globa biodiversity
comefrom applicationsof the SAR, aswell asreports
of habitat destruction and fragmentation, speciesinva
sions, and over-exploitation. Asaresult, it may beseen
that prognosti cationsabout extinctionsand biodiversity
lossare based ontheoretica projectionsinstead of fac-
tual data. Thereare also contrastsin reports of docu-
mented extinctions between themarine and terrestrial
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environmentsindicating that each should be examined
Separately.

MARINE ENVIRONMENT

Most evaluations of global biodiversity are based
on changesintheterrestrid environment, yet the oceans
cover about 71% of the Earth’s surface. It should be
apparent that globd biodiversity predictionsneedto be
based, at |east equaly, oninformation fromthesea. In
themarineenvironment, biodiversity “losses’ occur but
theselossesareeither confined toloca situationssuch
as harbors and estuaries'®, where populations have
been severdly reduced or extirpated dueto overfishing,
pollution, and habitat alteration, or to popul ations of
oceani ¢ speciesthat have collapsed dueto overfish-
ingt?, But such losses are not dueto species extinc-
tions. Species whose populations have been greatly
reduced loseecologica function but still existinlesser
numbers. Thisinformation pointsto thedifferencebe-
tween the datafrom land and sea. Inthefirst instance,
therehavebeen, intheearly yearsof idand exploration
by humans, many real extinctions of endemic species,
but in the second, known extinctions have been ex-
ceedingly few. The Hol ocene began 12,000 years ago,
and atotal of 20 marineextinctionshave been recorded
fromthat timeuntil 20082Y. Over the sametime, many
hundreds of terrestria speciesbecameextinct.

When thelosses of 20 marine species (four mam-
mals, eight birds, four molluscs, threefishes, oneaga)
arecompared to atotal marinediversity of about 2.21
million eukaryotic species??, therate of extinctionis
exceedingly low. Furthermore, therehave beennore-
corded marine speciesextinctionsfor thepast 30 years.
Although it isoften assumed that invasive speciesare
responsiblefor native extinctions, none of the 20 ma-
rine extinctions has been due to competition from ex-
oticinvaders?l. In fact, thereisnow good evidence
that invasive speciesfunction to increaserather than
decreasebiodiversity. Inlocationswherelarge num-
bersof exotic speciesarebeing introduced, such asthe
eastern Mediterranean Sed?! and in many harborsand
estuaries®?, the invaders are accommodated by the
native speciesresultinginlocal biodiversity increases.
Information fromfossil invasiong®?! demongratesthat
largenumbersof invaderseventudly speciate, thusadd-
ingtogloba biodiversty. It hasbeen concluded that, in

themarineenvironment, invader speciesareadynamic,
diversity-creation force with acircum-global influ-
ence?®,

Why arethere so few marineextinctions? Thefos-
sl recordtellsusthat the overall rate of marine species
extinctionisabout 2.5 per year. However, thisaver-
ageisnot useful for most comparative purposes be-
cause marineextinctionsdo not occur gradually but are
concentrated into pul sesastheresult of rapid environ-
mental changes. Themost recent pul se, or aseries of
regiond pulses, took placeat thebeginning of thePleis-
toceneabout 1.5 million yearsago. Theseextinctions
aregenerally takento represent aculling of speciesun-
ableto copewith the onset of rapid climatic changes
typical of that epochi®. Sincethen, we havebeenliv-
inginatimewhereextinctionsarelow and biodiversity
isincreasing.

TERRESTRIAL ENVIRONMENT

Istheterrestrid environment completely different
fromthe marinein termsof speciesextinctions? It has
been observed that well-known surrogate taxacan be
used ashiodiversity indicatorg®Y. Birdsand mammals
are good surrogatesfor vertebrates because the spe-
ciesarethebest known and their recent extinction rates
have been recorded. Therecords and the geographica
locations of theextinctions, based upon evidencein the
IUCN Red List and the CREO List at the American
Museum of Natural History, have been analyzed®2.
Extinctions during the past 500 years demonstrate an
enormous difference between islandsand continents.
Onall continents, only three mammalsarerecorded as
having goneextinct. Theremaining mamma extinctions
(58 or 95%) took placeonidands(Austraia, duetoits
history of isolation, was classfied asanidand). Of 128
extinct bird species, 122 (95.3%) wereidand extinc-
tionsand only six wereon continents. Human hunting,
egg gathering and introduced predators were appar-
ently responsiblefor the great mgority of the extinc-
tions.

Another discovery* wasthat no continental bird
or mamma wasdocumented to havegoneextinct solely
because of habitat reduction. Early prehistoric waves
of extinction, inAmericaaround 12,000 years BP, were
a so not dueto habitat ateration but largely because of
hunting and other exploitation™!. For many years, habi-
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tat reduction, especidly tropical deforestation, had been
regarded asthe primary cause of speciesloss. Numer-
ous estimates were made using the SAR. As noted,
many of these estimates produced very high extinction
numbers. Stork!! provided an up-to-date list of 20
studiesthat made similar high estimatesand noted the
lack of empirical datato support them. Furthermore,
there has been criticism about the usefulness of the
SARB#, Animportant contribution isarecent paper
by Wearn et d.*" onthe BrazilianAmazon, whofound
that |ossesof vertebrate specieshavebeen minimd (1%)
and that 80% of thelosses projected by habitat decline
aredtill tocome,

Theforegoing terrestrial data have been derived
fromworkson the vertebrates, mainly mammalsand
birds, becausetheir speciesarewell known and most
of them have been studied over many years. But the
Zoologicd Society of London haspublished theworld’s
first study of global invertebrate biodiversity!®. This
report, producedin conjunctionwith the[UCN and its
Species Survival Commission, concluded that about
80% of theworld’s species were invertebrates and about
20% of them were threatened with extinction. Of the
world’s terrestrial invertebrates, about 90% are insects.
AccordingtothelUCN Red List, only 59 insect spe-
ciesout atotal of about two million have become ex-
tinct sincetheyear 1500.

Asnoted, the mammalsand birds have been used
assurrogatestoindicatetheextinction rate of terrestriad
vertebrates. In thesamemanner, onecan utilizethetwo
best knowninsect groups, the butterfliesand thetiger
beetles, assurrogatesfor extinctioninterrestria inver-
tebrates. Both groupsare widely distributed except for
the poleregions and amost all the species are well
known. Theworld total of butterfly speciesisabout
17,2802 and the 2012 IUCN Red List includesthree
that have become extinct during the past 500 years.
Thereare about 2,300 species of tiger beetles*® and,
although several arelisted as endangered, none has
becomeextinct. Asthetotal insect extinctions (59 out
of approximately two million) and thethree surrogate
losses (3 out of 19,580) demonstrate, very few insect
species have been lost and the extinction rate appears
to beeven lessthan that of the vertebrates.

Globd projectionsof biodiversity lossgenerdly in-
cludeextinctionsdueto invasive speciesy, and many
other writersblameexotic speciesfor nativebiodiversity

> Rey/ew

losg“+42 Theinternet continuesto carry amessage®?
clamingthat dmogt haf of America’s species are threat-
ened by invaders and that native species|oss caused
by invadersissecond only to habitat destruction. How-
ever, thestudy®, based on factual evidence of extinc-
tionsrather than theoretica forecadts, found no evidence
that habitat destruction wasanimportant factor. Fur-
thermore, thesamestudy did not implicateinvasvespe-
ciesintheextinction of continental natives. Thisinfor-
mation served to substantiate workg*49 that also did
not find evidencethat continental extinctionshad been
caused by exoticinvaders. Infact, humanintroductions
for agricultural and ornamental purposes, alongwith
natural invasions, have produced substantia gainsin
continental plant biodiversity!. The many endemic
speciesthat becameextinct on oceanicidandsand re-
stricted freshwater habitatswere primarily thevictims
of predation by humans and animal sthey introduced,
instead of competition by natural invaderg* 4.

DISCUSSION

Itisnow possibleto makearedistic assessment of
globd biodiversity trendswithout having to depend on
estimates of habitat destruction, speciesinvasions, or
other abstract and possibly subjectivefactors. For the
past 500 years, there have been few documented ex-
tinctionsin the oceans and on the continents, with the
exception of somerestricted freshwater habitats. This
does not imply an absence of unobserved extinctions.
Evenwhen estimatesof suchextinctionsareincluded, it
has been observed that contemporary extinctionshave
not been ashigh asgenerdly predicted®, and that less
than 1% of all organisms could have become extinct
withinthepast 400 yeard®). In summary, theavailable
datasuggest that biodiversity hasheld up very well. In
fact, there are good indications that, during the Ho-
locene, therehavebeen gainsingloba biodiversity. The
lossesof endemicsonidandsand other restricted habi-
tats, whileregrettable, wereasideshow. That is, they
wereisolated and did not, with very few exceptions,
contributeto the genetic diversity that promoted evol u-
tionary adaptation in other partsof theworld. Theis-
land status of Australiamay be questioned, but it was
effectively isolated from the other partsof theterrestria
world during thelatter half of the Cenozoic. Inamod-
ern biogeographic sense, Australia, M adagascar, and
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New Zealand arebigidandsisolated fromtherest of
the terrestrial world. Despite the early losses of
endemics, oceanicidandshaveshown biodiversty gains
inrecent yearg*/.

Mogt historical accounts, based onfossil materids,
demondratealong-termriseinbiodiversity despitesome
setbacks caused by mass extinction. It has been pro-
posed®® that the growth of marine and continental
biodiversity through the Phanerozoic can berepresented
by ahyperbolic curve, created by apositive feedback
between diversity growth and community structure.
Hyperbolic growth suggested to the authorsthat “co-
operative” interactions between taxa can play an im-
portant rolein evolution and that biodiversity gainisa
self-accd erating process. Ascommunitiesbecomemore
diverse and stabl e, the native speciesfacilitate addi-
tional speciesentering thecommunity. Thistheory fore-
told evidence that invasive species did increase
bi odiversity becausethey were accommodated by na
tive species®.

Inadditionto theglobal biodiversity increaseindi-
cated by the speciation of invader species, it seems
goparent that speciationisdill taking placein other ways.
Examination of the speciation processthrough molecu-
lar methods hasreved ed numerous casesof rapid adap-
tivedivergence. Such cases, suggesting the occurrence
of ecological speciation, have been demonstratedin
plants, invertebrates, and vertebrates®?. Specific ex-
ampl es have been reported in mammal g%, echino-
dermd®, and plantg®®. Deforestation and other hu-
man-caused habitat changes often separate popul aions
that were once continuous. Each population effectively
separated embarks on its own evolutionary course,
another cause of biodiversity increase. It now seems
apparent that speciation isindeed taking placein con-
temporary timeandisaddingtoglobd biodiversty. How
doesonecomparetheseindicationsof biodiversty gain
tothecdamsof biodiversity lossmadeby so many?As
noted, most of thelossclamsarebased ontheory while
the gainsare based on specific examples.

Consderingtheevidencenow available, | suggest
that it isquestionable scienceto publish articleslament-
ing an escalatinglossof biodiversity caused by arisng
tide of extinctions, and itisinaccurateto claimthat the
Earthisinthemidst of itssixth massextinction. In addi-
tion, itisnolonger possibleto blameinvasive species
for thelossof biodiversity. Extinctionsare not incress-

ing and invasi ve species, both naturaly occurring and
human-introduced, do not subtract but add to
biodiversity. However, so many papers have been pub-
lished asserting just the opposite that various govern-
ment and conservation agencieshavebeenmided. The
United Nations published abook™! giving guidelines
for the prevention of biodiversity lossduetobiological
invasion. While considerableremedia work hasbeen
necessary to control the spread of destructiveinvad-
ers, agricultura pestsin particular, most objectionsto
the exoticswere based on assumptionsthat they were
doing great harm by eliminating native species. For ex-
ample, arecent publication was devoted to globd indi-
catorsof biological invasiond, Theauthorssaid the
IUCN Red List Index demonstrated that invasive spe-
ciespressurewasdriving declinesin speciesdiversity,
with overdl impact apparently increasing.

Although the Red List hasproved to beuseful in
identifying extinctionsand cdling attentionto rare spe-
ciesinneed of conservation, it representstheopinions
of expertsasto which speciesarethreatened (in dan-
ger of becoming extinct). Asmore speciesare placed
ontheRed List, thethreat appearsto be growing but
thisdoes not mean that more speciesare actually be-
coming extinct. Many species are rare because they
have always been so. Large numbers of threatened
continental mammalsmay not besignificant asyet con-
sidering that only three have becomeextinct in the past
500 years. But it does mean that threatened species
need to be protected. Popul ationsof many specieshave
become smaller but extinctions have not greatly in-
creased. Inevauating threet, isit not moreimportant to
rely upon what has actually happened in recent history
rather than trust opinionsasto what might have hap-
pened?

Based ontheRed List of speciesunder threat and
other indirect evidence, the United Nations Environ-
mental Programme hasemphasi zed anegativeimpact
of invasive specieson biodiversity“?., Leadership by
theUN gaveriseto an Internationa ConventiononBio-
logicad Diversty, followed by legidativeactionin many
nations. Numerousmestings havetaken placeandgods
were set for the control of invasive species and
biodiversity loss. It seemsincrediblethat such alarge
and expensive campaign could befueled by question-
abledataonthe existence of biodiversity lossand the
supposed involvement of invader species. Certainly,
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someinvasi ve speci es have negative effectson human
endeavors, sometimesthey may reduce the abundance
of native populations, and thereis occasional inter-
breeding, but they do not causetheextinction of native
speciesand do increase speciesdiversity.

FUTURE PROSPECTS

Asglobal warming continuesit will reach apoint
wherethe climatic and associated changeswill bring
about amgjor extinction event. Whenthisoccurs, it will
result in theloss of many speciesthat already have a
precarious existence. Predictionsfor extensiveterres-
triad extinctionsunder continued globa warming have
been made®s". For the marineenvironment, | havees-
timated thereare presently about onethousand or more
small populationsof fishesand invertebratesthat are
the collapsed remnants of speciesthat have been over-
fished®. Theseremnantsare now found over al the
oceans, from thetropicsto the polesto the deep sed?!.
They have exhibited aremarkable ability to hang on
despite handicaps such asthelossof genetic diversity,
depensation (Alleeeffect), and inbreeding depression.
Those handicaps have decreased the ability of small-
population speciesto resist environmental changes.
Therefore, they collectively constitute an extinction debt
to be paid when more globa warming takesitstoll.

On the continents, many species will be ableto
adjust toincreased warming by migrating to more suit-
ablelocations, but others may betrapped by aninabil-
ity to move dueto habitat alteration. Island and high
dtitude specieswill beespecialy vulnerable Arcticand
Antarctic specieswill find it difficult to surviveunless
they can makerapid evol utionary adjustmentsto tem-
peraurechangeandtheinflux of predatorsfromwarmer
regiong®. Thefirst globa study on theimpact of cli-
matewarming on marinebiodiversty waspublishedin
20099 |t projected thedistributiond rangesof asample
of 1066 exploited fishand invertebratesfor 2050. The
projectionsindicated that climate change may lead to
numerouslocd extinctionsin the sub-polar regions, the
tropicsand semi-encl osed seas. Speciesmigrationfrom
lower latitudeswas projected to be most intenseinthe
Arctic and the Southern Ocean. Together, the projec-
tionsresulted in adramatic speciesturnover of more
than 60% of present biodiversity. Unlessstepscan be
takentoreducethe progression of globa warming, there
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will bean enormousbiodiversity lossfor both land and
sea.

CONSERVATION

Theworld’s greatest conservation problem lies with
thousands of speciesthat were once widespread but
are now represented only by very small populations.
They aretheremnants of speciesthat wereamost de-
stroyed by human over-exploitation, habitat destruc-
tion, and pollution. These popul ations are threatened
with extinction unlessthey are protected to the extent
that they can begintoincreasein numbers. The conser-
vation plan, initiated by theWorld Wildlife Fund and
supported by the Zool ogical Society of London, The
Global Footprint Network, and the European Space
Agency, ispromising. Their Living Planet Index for 2012
provided information on the status of 9,014 vertebrate
populations bel onging to 2,688 species®y. The Index
reported that the subject popul ations had undergone a
28% globd losssince 1970; thegreatest declinewasin
thetropicswherethelosswas 60%. Thiskind of em-
pirical research, carried on over many years, isessen-
tia inorder to identify the specieswhose popul ations
areat thegreatest risk. The Living Planet Index needs
to beextended toincludeinvertebratesand plants. The
fact that so many threatened populations<till exist, pro-
vides numerous conservation opportunitiesfor those
who wishto participateinther rescueand maintenance.

CONCLUSIONS

Anextensvesariesof worksongloba biodiversty,
published during the past 40 years, have decried an
apparent continuing loss of speciesand have predicted
increased | osses. Both the conclusions on the present
state and the future proj ections are suspect because
they seldom utilizethefacts on speciesextinctions but
ingtead rely uponindirect evidence. EStimatesusing the
species-areacurve, theamount of habit destroyed, spe-
ciesinvasions, and theICUN Red List of threatened
specieshavebeen popular. But, such estimatesencoun-
ter aseriousscale problemintryingto extrapolatefrom
extinctionsin small areasto theentireglobe. The Red
List hasbeen especidly influentid becauseasmore spe-
ciesareaddedtotheList, thegreater the apparent dan-
ger of extinction. Itisnow evident that exceedingly few
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marine speciesare known to have becomeextinctin
thelast 12,000 years. A recent eval uation of terrestrial
vertebrate biodiversity, based on documented extinc-
tionsof birdsand mammalsfor the past 500 years, has
been published. These sources, and the dearth of re-
corded invertebrate | osses, show that extinction rates
in the oceanic and continental world (asidefromiso-
lated habitats) have been very low, meaningthat sofar
there have been no unusua global biodiversity losses.
Lessthan 1% of all organismsmay have become ex-
tinct during the past few centuries. Instead, human-
caused and natura invasionsby exotic gpecies, and their
accommodation in native ecosystems, haveincreased
local biodiversity, while speciation among past invad-
ershasresulted in abuildup of global biodiversity. In
addition to invasion effects, mol ecular research indi-
catesthat contemporary speciesformationiscontrib-
utingtoglobd biodiversity increases.

Inregard to the present state of research on global
biodiversity, weliveinastrangetime. Conservation bi-
ologistsare splitintwo groups: one, thelargest, iscon-
vincedthat biodiverstyisbeinglog at argpidrate, while
the other seesabuildup of speciesdiversity dmost ev-
erywhere (continents, islands, and seas). This paper
presentsevidencefor thelatter view, but thisshould not
betaken asgood newsbecausetherewill beadrastic
declineif climatewarming continuesandif threatened
speciesarenot given better protection. Species most
likely to disappear will be thoserepresented by small
endemic populations onislands and other restricted
habitats, and thosethat exist asremnantsof much larger
onesin continental and oceanic areas. The longer a
population existsin areduced state, themorelikeyitis
to suffer from geneticloss, inbreeding and depensation.
Ingenera, speciesrepresented by thesmallest popula-
tions should receive conservation priorities. However,
itisthesmall populationsof newly formed speciesin
high diversity centersof origin (terrestrial and marine)
that deservethe most attention. They, morethan any
others, containwithintheir genesthe evol utionary fu-
tureof thebioticworld.
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