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Processes operating on time scales several orders of magnitude shorter in dura
tion. Ricklefs (1989 pointed out that the putatively weak force of historical

glonal processes might be reconciled with their apparent imprint on local dj
versity if the outcomes of competitive exclusion were prolonged to evolutionary
time scales. The experiments of Gause (1934) and others notwithstandin
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may be rare in nature that one species excludes another In ecological time. ['he
competitive equivalence of Species 1s a principal assumption of Stephen Hub
bell’s neutral theory of biodiversity and f»mz:pn;:r.i;‘hx 2001; Hubbell, chap. 4
In this volume). Under the neutral theory species characterized by even modest

. )
pPopulation sizes persist for long period

A\U.'i'\l‘J"’.I[.‘«’.’]JY“- J]H\U"'-. ’l.".‘.‘\'.’f“\"

. ncr [N me > Y 1 } \ | n
Vveén a HICTCAse 1n the time course «'Y\«'I)w[‘kf!?,\-kn\\‘L.“H! oe€yond the ten
£ oensratin ften considered hv eralq Vicklef tah] hrinoe ¢

O \}kwdl“’lf\“.‘.\!.\"“\,‘(.(.’i\.\\v CCOLO0gISsts \UCKIels 1980 taple 3 rings this
] ]

ocdi community [‘I-'\x'\\H'[U'\!Il[‘i'l.!J’

register with the f dis
persal, and even with Speciation under Hubbel]’s 2001) point mutation mode of
species formation
Ricklefs (1987, 1980 Ricklefs and Schluter 1993b) has long argued that a ma
Jor synthesis of

ecology and evolution is necessary to adequately Interpret the

uties. Although we are stil] a long way from

velopment of biological commui

the desired synthesis part [ of this volume fosters a more dualistic approach to
the investigation of 1§ ramforest assembly maintenance

and conserva
tion. It klefs leads off part I, and the book, with a chapter pre
nting two phylogenetic methods aimed at providing insight into the role that
nistorical factors have played in establishing regional and local differences in
pecies richness ’hylogenetic A."MI‘-\\\H!\[‘\\J(“-!‘ii'\f\l\'l«‘fl dispersal ecolog
idaptation .mw‘h'\mz\w\nm!\“‘Uzu!zInuu«r;’wz'ihL'un*r.z;‘fm and environ
nental history is | to understanding regional differences in diversity and. in
turn, local diversit

anomalies. Sister taxon phylogenetic A!H«IJ“-\!‘»1‘!1"\!\!\\\'!1(‘
Investig because differences in the contemporary
ladec | 'd in differe reo st have resulted
I clades lhﬁh\.\ﬂnl,.h(”fu‘\H.‘V*H]HJ 1ave result

cd

net rat .»!M‘J\"}\»H'..HIH]] speciation minu extinction
logenetic comparison provides a mean for identifvino

o fl morphology, ecology or geographic A!*"T;H}"vvv‘l:\r' t regiona

lifferer pex number. The (kuf;;,(v};,,,f\“f:l,\ ited by Ricl efs is it
d or pi ogenetic ana to parate ,1“”]:,' utions of - d

tion rate to specie divercit ord fri Lo . ) S

T - pools or ko cola P
) t t101 t
{ ) }
) H

in chapter 4, local diversity 1S ¢

fication and by the size of the 1

biogeographic unit within whig

utionary lifetimes Hubbell 2¢
varticularly to the degree that ¢
10de, th \:ukfunt\;\uw!h.cr
to be recognizable. The evolutior

genetic reconstr

Mooers, and Harvey 1992; Nee, }

I speciating or £01Nng extinct 1s ¢

leading to the prediction tl
ompared with rare species, and
pecies. Thus, the Lnxnr\;'ulwl
nuch more rapidly than the gan

ese processes might occur on 1

ystems or microco

secause ecological drift is a ste

parated in time (or space) shou
ympositions. In the absence of ¢
tion rate, lo species richnes

enuin teady state between Spec
f | ’ oes 1N S

ents of temporal changes in S
donthe fossil r cord are olter

John Flenley presents a simp

nd spore fossil data by establishi

th decline in la

from the arboreal poller
1ality, given that the latitudinal ¢

of earth history becaus




tude shorter in dura

force of historical
t imprint on local di
nged to evolutionary
' notwithstanding, it
L'u»’tlt,‘,h.l] time. The
on of Stephen Hub
01; Hubbell, chap. 4
1zed by even modest
Istory. Furthermore
sion beyond the tens
, table 3 brings this
1onal process of dis

It mutation mode of

g argued that a ma
uately Interpret the
ill a long way from
1alistic approach to
nce, and conserva
with a \.’u[‘!:r pre
1t Into the role that
ocal differences in
J!\[‘L!\.i.} M\'.‘H}’
phic, and environ
n diversity and. in

Uvsis provid

| €S On¢

the contemporary
nust have resulted
ninus extinction

ns for identify ng

1§ [¢

1t1on

1N
dll(

1C

1]
10Cdl

diversitv is controlled primari

he size of the metacommunity

unit

iry lifetimes

within wi

Hubbell 2003

irly to the degree tl Cle
1A | re n
thus elding species that are n
| \ I 1 1 1
cogn le. The evolutionary
| fino 1
1 probabi 1t1es of speciatin )
| T t 1 t 1
S O phviogenetic reconstruction
I \ \
d Harve )02 INE VI
ting or going extinct is determ
ding to prediction that n
| ¢} s nd are f
c¢d 1L rare specie and &
['hus, the loss of species t 1rou
10 rapidly than the gain o
ocesses might occur on mu
1 | r1 1 SIS
odel Stems Oor miCcrocosn
| Avrift
| corogicardariitis a
]
1 | )1 Da
( ] € LOr Spack
1 ¢} } = i
{101 l1 15) 1ce of chan
{ O« DeC) r\%- no
teac tate between sp 1t10
I temporal change pec
{ ] ¢ i
ne fossil recor ¢ often fau
| |
n Flen presents a simple b
| tal }
re 1ossi data by 1011shir {
1 rsit 1th dec 1€ 11 1 1dd
fron e I YOT¢ DO | ol
( |
t t 1t 11n 1
\ (
of rtl tor : t

But

this
orn L
1T1CIE
1 xt1
R n t
1 hv th
ed
t oy on
motl €
compet
e
1 | |
DI O
OW COTT
n metac
| ot t
N« xt11
| 1 t
10 {
fi1l 1
|
C 1 be 1

lefin

1 MOst member speci







y } ' ' nd bt e N " H T t}
| volum chapters 18 1d 19) and D 1oriey 000), | 11 )y 1ith a ver
= ) ks [ g r briichetrol I vind 1ht i | . TP ] ¢ roemnt nt t}
0 nru ISNSIrok W undao ) €( €d 1O represent the
tory ot tropical rorests that cover regions a rge and comple 1S d4zonia
ra ology proints from reliable datn techniques and the long-term 1nte
¢ . fnr T 1d et 1t t 1y ntar " ] t~} nt
on ol po Il and spores 1into ¢ aime drv records ol catg S
l-dat i f }
d thus provides weg dated snapsnots of species ric €SS. 1 Ne S numoel
edll 1 cords and € COx« ono C scale of pa omorp (
ficatic t present p p r pDern on a first imor 10n of storical chan
ol the tropics ar e1n ormed, at an creasi )A( Irom the phylogenetic
reconstruction of relationshipns most orten based o ‘.’\ A molecule {
t 1 geographic populations, species. and higl 1% ' he mole ar phvlo
$ } ff ¢ " " } ] |
1 C approac rs fr ) uncertain d n chniq yased on mole I
1 ¢} | 1 t { 1 1 nt |
OC} | 1 The crd i ort req ed 10 acc 1 ite su ent p 00¢
t1c formation ) permit inteeratior t the communit ¢ kKlefts and
Rermin 131 ( Bt 111 y leral from tl ) <ihilit vf histor Y
) o | 1 (! ( ( ( A | A \ L
orda cari d 1n the nome oOfr ¢ 1 ember of t contemnbnorat tfron 11
n basin durir faur
n. temperat ] " £ " ¢ |
( ( 1PKC 1LLIT¢ | ( | 19€¢ O ein 1D1¢ o I O0S¢ O O1 11 1 11N¢( ocatio [O1
tant point I'} }









ELDREDGE BERMINGHAM AND ( HRISTOPHER W. DICK

themiakialiva I
through climatic oscillations, continental drift, and mass extinctions. In on
gy 4] "
trast to the neutral theory of chapter 4, Leigh and Rubinoff emphasize the lif
} =1 d i Ul i1 1 CI Pr1asizc 11€ 1C
} t : f > > ) }
nhistories of species, and their ecological interactions with mutualists ind pests

) 11 - sratal
as fundamental forces underlying the structure of

"\\i: ’«‘.”.‘y"'(\' Af”;\i \Y"«fv

reef ) communities
N¢ ’]\\\11«'1\15}?“!H‘filux1.\HH‘.\J&\A‘.‘A Uf’?ix'!“‘(’\f it the regional dr ng
force of species production and the local constrainir petition pla
In tropical diversity points to increased study of beta diversity, or the turnover
In species between communities. Ruokolainen [uomisto, and Kalliola chap

discuss an intriguing paradox from western Amazonia: namely, the discrep

1 1

ancy between high local and low regional species diversity. Western Amazonia

} |
1arbors vt M 1 1 1
F O ome oI the most pecies H\}]f’HL'J\.!. forests 1n the world, with over

I I I
900 vascular plant species documented in a single hectare of Ecuadori in forest

Tl ab o
Balslev et al. 1998). Yet its regional diversitv is unremarkable. Renner, Balsley

— | J ]
an¢d Holm-Nielsen (1990) documented a total of 2 100 flowering plant species in
1 11 3 Vi LS J i > 111

the lowlands of Ecuador and estimated that a total of 4.000 micht | e expectec
t he n T | }
or the entire area 000 ki1 ['his implie that imole 11 alae )

1 1] 1d 1 SINgI¢ 1 PIOU NAroor
S ¢ £ all the
iearly a quarter of all the species known for an area = million times larger

Dkl I TH—— |
Ruokolainen and colleagues evaluate this paradox in a detailed spatial analvsis

of terns and small trees in the family Melastomatace

e 1n sample sites spanning

|

Ecuador and

deru i | Y }

Peru, and conclude that the anomaly merely reflects our incom
plete taxonomic description of tropical plant diversity. 1 ither than a true pattern
of low s S turnon } | |

LIOW species turnover across the western Amazon. Widespread common, and

recognized species in tropical rainforests are typically the first to be

named, either yecause the 1ny gat vad | | l
) ause the mvestigator 1s already familiar with them or because
they are abundantly i ted in heil |
1 U« DI nted 1n herbaria and therefor ‘ to match R
1( o1 rvpti ) r may be identified « ntua yut, as th watl
‘ ¢ -2 hisl . ¢ {
1 cel 0 of tree spe r kelv to remair n
lontified T} i
O ( it our rrent ) d of Amazoniar
: e —— vde te for "

yv similar rainfall or soils. This

not be based on habitat selectio

m to the debate about using

ireas, since many studies find §
erns of species in different grou

As we saw in chapter 6 by Pai

species composition of
scales. Climatic dynamics that a
mographic success of tropical rz
in community structure. Modg¢
from CO, emissions and region
increased temperatures, and n
Wright observes in chapter 15, |
a window on the future for mar
['he El Nino Southern Osci
temperature 1n ways that direc
able for reproduction. Climatic
ent plant guilds and growth for
bility to drought is greatest an
rooted herbs and shrubs, and l¢
changes in temperature and 1
length, appear to act as proxu
tr Ashton, Givnish, and A
that tree performance is enhang
ing very strong El Nino events,
ition of seed set, radial growth
ommunity. The ecological effe

fa the prospect Oof manag

irought, fire, and flooding (L
. [ tudy fur
{ 4 y 1 D¢ pected to ¢

vf \ ers Of o

} the temporal a

q ' P!
11 te t S




OVERVIEW: HISTORY AND ECOLOGY
n by similar rainfall or soils [his result implies that conservation planning can
ife not be based on habitat selection alone. Condit and colleagues liken this prob
ts, lem to the debate about using “indicator” groups to designate conservatior
al ireas. since many studies find poor correlations between the distribution pat
terns of specie lifferent groups of higher taxa (Moritz et al. 2001
Ng \s we saw in chapter 6 by Paul ( olinvaux, climate ch can measurably al
ay ter the species composition of rainforest tree communities over geologic tmx
el scales. Climatic dynamics that act over ecological time scales can ulate the de
p mographic ﬂlx\\\\t'fT!U‘[‘\\‘(‘lIu.]HTv'Ik'\TY.[\k‘mi!&\ﬁ‘.’,t‘\'!k'g‘\ contribute to changes
P in community structure. Models of anthropogenic climate change stemming
1a from CO. emissions and regional deforestation ;‘Iuiuu‘.a\zuvwf precipitation
€1 increased temperatures and more intense seasonality in the tropics. As Joe
St . Wright observes in chapter 15 El Nifo events share these attributes and proy
v , a window on the future for many Impu.‘.ﬁ rainforests
In : The Fl Nifio Southern Oscillation (ENSO) alters cloud cover rainfall, and
d i temperature in wavs that directly limit plant function and the resources avail
rs ‘, able for reproduction. Climatic anomalies may have different eftects or differ
I ruilds and growth forms within a single forest. For example, suscept
1S bil to d is greatest among epiphytes intermediate among shallow
12 rooted herbs and shrubs, and least among deeply rooted trees and lianas. Some
) changes in temperature and moisture wailability, as well as changes in day
n ‘ length, appear to act as proximate cues to 1nitiate reproduction in rainforest
d i tr Ashton, Givnish, and \!‘;‘."n"v 1088). Wright evaluates the hypothesis
) 1 that tree performance is enhanced during mild El Nifo events and reduced dur
€ ‘ ine verv strong Fl Niflo events, and he finds supporting evidence in his exami
i
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