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Abstract
1.	 The	neutral	theory	of	biodiversity	explored	the	structure	of	a	community	of	eco-
logically	equivalent	species.	Such	species	are	expected	to	display	community	drift	
dynamics	analogous	to	neutral	alleles	undergoing	genetic	drift.	While	entire	com-
munities	of	species	are	not	ecologically	equivalent,	recent	field	experiments	have	
documented	the	existence	of	guilds	of	such	neutral	species	embedded	in	real	food	
webs.

2.	 What	demographic	outcomes	of	the	interactions	within	and	between	species	in	
these	guilds	are	expected	to	produce	ecological	drift	versus	coexistence	remains	
unclear.	 To	 address	 this	 issue,	 and	guide	empirical	 testing,	we	 consider	models	
of	a	guild	of	ecologically	equivalent	competitors	feeding	on	a	single	resource	to	
explore	when	community	drift	should	manifest.

3.	 We	show	that	community	drift	dynamics	only	emerge	when	the	density-depend-
ent	effects	of	each	species	on	itself	are	identical	to	its	density-dependent	effects	
on	every	other	guild	member.	In	contrast,	if	each	guild	member	directly	limits	itself	
more	than	it	limits	the	abundance	of	other	guild	members,	all	species	in	the	guild	
are	coexisting,	even	 though	 they	all	 are	ecologically	equivalent	with	 respect	 to	
their	interactions	with	species	outside	the	guild	(i.e.	resources,	predators,	mutual-
ists).	Hence,	considering	only	interspecific	ecological	differences	generating	den-
sity	dependence,	and	not	fully	accounting	for	the	preponderance	of	mechanisms	
causing	intraspecific	density	dependence,	will	provide	an	incomplete	picture	for	
segregating	between	neutrality	and	coexistence.	We	also	identify	critical	experi-
ments	 necessary	 to	 disentangle	 guilds	 of	 ecologically	 equivalent	 species	 from	
those	experiencing	ecological	drift,	as	well	as	provide	an	overview	of	ways	of	in-
corporating	a	mechanistic	basis	into	studies	of	species	coexistence	and	neutrality.

4.	 Identifying	these	characteristics,	and	the	mechanistic	basis	underlying	community	
structure,	is	not	merely	an	exercise	in	clarifying	the	semantics	of	coexistence	and	
neutral	theories,	but	rather	reflects	key	differences	that	must	exist	among	com-
munity	members	in	order	to	determine	how	and	why	communities	are	structured.
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1  | INTRODUC TION

Biological	 communities	 are	 fantastically	 diverse	 and	 determin-
ing	if	and	how	species	diversity	is	maintained	or	only	slowly	lost	
has	 remained	 front	 and	 centre	 to	 community	 ecologists	 for	 de-
cades.	 Coexistence	 theory	 (Chesson,	 2000;	 Hutchinson,	 1958;	
MacArthur,	 1972)	 and	 neutral	 theory	 (Hubbell,	 1979,	 2001;	
Hubbell	 &	 Foster,	 1986)	 have	 emerged	 as	 leading	 constructs	 to	
consider	 these	 possibilities	 (Adler,	 Hillerislambers,	 &	 Levine,	
2007).	At	their	core,	both	bodies	of	work	have	focused	primarily	
on	 considering	what	 to	 expect	 in	 communities	 if	 species	within	
the	same	trophic	level	are	ecologically	the	same	or	different	from	
one	another.	Thus,	identifying	what	“ecologically	different”	means	
and	the	mechanisms	mediating	these	differences	have	important	
implications	both	for	how	we	think	about	the	ways	that	commu-
nities	are	structured,	as	well	as	developing	critical	tests	of	these	
ideas	in	real	communities.

Neutral	 theory	 was	 motivated	 by	 the	 observation	 that	 many	
standard	 metrics	 of	 biological	 communities	 (e.g.	 relative	 species	
abundance	 distributions,	 rank	 abundance	 plots)	 are	 the	 same	 for	
assemblages	of	coexisting	 species	and	 for	assemblages	of	ecolog-
ically	equivalent	species	that	are	not	coexisting	but	merely	co-oc-
curring	(Haegeman	&	Etienne,	2011;	Hubbell,	1979,	2001;	Hubbell	
&	Foster,	1986;	 Janzen,	Haegeman,	&	Etienne,	2015).	The	neutral	
theory	 imagines	 the	 consequences	 to	 community	 structure	 if	 all	
community	 members	 are	 ecologically	 equivalent	 to	 one	 another:	
that	is,	all	species	have	equivalent	abilities	to	engage	in	all	species	
interactions	 and	 are	 affected	 identically	 by	 the	 abiotic	 environ-
mental	regime	they	experience.	In	such	a	community,	demographic	
processes	regulate	the	summed	absolute	abundance	of	all	of	these	
ecologically	 equivalent	 species,	 but	 their	 relative	 abundances	will	
follow	a	random	walk	because	of	demographic	stochasticity	within	
this	constraint	of	total	abundance	(Hubbell,	2001).	Recent	theoreti-
cal	work	has	also	illustrated	the	dynamics	of	multiple	guilds	of	neu-
tral	species	embedded	in	communities	(Haegeman	&	Etienne,	2011;	
Janzen	et	al.,	2015).	Collectively,	such	work	has	led	many	to	consider	
the	 prevalence	 of	 guilds	 of	 ecologically	 equivalent	 species	 in	 real	
communities,	 and	 field	 experiments	 have	demonstrated	 that	 they	
are	there	(e.g.	Shinen	&	Navarrete,	2014;	Siepielski,	Hung,	Bein,	&	
McPeek,	2010).

By	 contrast,	 coexistence	 theory	 focuses	 on	 identifying	 the	
conditions	in	which	species	are	ecologically	different	so	that	each	
species	in	a	community	is	independently	regulated	in	a	density-de-
pendent	 fashion.	 For	 species	 to	 coexist,	 the	 relative	 importance	
of	these	various	density-dependent	processes	must	differ	among	
species	 (Chesson,	 2000;	 Hutchinson,	 1958;	 MacArthur,	 1972).	
These	criteria	 are	 typically	 interpreted	 to	mean	 that	 coexistence	
requires	 species	 to	be	different	 in	 their	 abilities	 to	engage	 in	 in-
terspecific	interactions	(e.g.	Chesson,	1991).	The	key	demographic	
signature	of	this	 is	that	a	species	should	have	a	higher	per	capita	
population	growth	rate	when	rare	and	its	competitor	is	abundant	
(Adler	et	al.,	2007;	Chesson,	2000).	Thus,	experimentally	manip-
ulating	relative	abundances	of	species	 is	 frequently	 implemented	

to	 determine	whether	 species	 are	 ecologically	 different	 in	 ways	
promoting	their	coexistence.	Evidence	for	such	phenomenological	
responses	 to	 these	 types	of	experimental	manipulations	 is	abun-
dant	(Adler	et	al.,	2018).

Because	 considerations	 of	 coexisting	 or	 neutral	 species	 are	
typically	 investigated	among	species	within	a	 trophic	 level,	much	
of	 community	 ecology	 has	 arguably	 focused	 on	 resource	 limita-
tion	 as	 the	 source	 of	 both	 intraspecific	 and	 interspecific	 density	
dependence	in	promoting	or	retarding	the	coexistence	of	species.	
However,	even	for	species	where	resource	limitation	is	paramount,	
resource	 competition	 is	 an	 indirect	 interaction	 both	 intraspecifi-
cally	 and	 interspecifically.	This	holds	 true	when	other	 trophic	 in-
teractions	 are	 considered	 as	 well	 (e.g.	 Chesson	 &	 Kuang,	 2008).	
For	instance,	including	predators	in	a	diamond/keystone	predation	
module	shows	that	coexistence	occurs	when	one	species	 is	a	su-
perior	resource	competitor	at	the	expense	of	experiencing	stron-
ger	mortality	and	the	other	species	is	a	weaker	competitor	but	has	
higher	 survivorship	 (Holt,	Grover,	&	Tilman,	1994;	 Leibold,	1996;	
McPeek,	1996,	2014).	In	this	case,	the	species	all	have	only	indirect	
effects	on	themselves	and	the	other	species	at	its	trophic	level,	via	
their	 effects	on	depressing	 the	 resource	 and	 inflating	 the	preda-
tor's	abundance.

One	class	of	mechanisms	that	is	often	ignored	are	many	of	the	
processes	by	which	individuals	directly	depress	the	per	capita	de-
mographic	 rates	 of	 conspecifics.	Many	 species	 directly	 generate	
negative	 density	 dependence	 by	 myriad	 mechanisms:	 compet-
ing	 for	 mates	 (M’Gonigle,	 Mazzucco,	 Otto,	 &	 Dieckmann,	 2012;	
Ruokolainen	&	Hanski,	2016;	Zhang	&	Hanski,	1998),	territoriality	
(Grether,	Losin,	Anderson,	&	Okamoto,	2009;	Losin,	Drury,	Peiman,	
Storch,	&	Grether,	2016;	Robinson	&	Terborgh,	1995),	 interfering	
with	 feeding	 (Beddington,	 1975;	DeAngelis,	Goldstein,	&	O'Neill,	
1975;	 Huisman	 &	 De	 Boer,	 1997;	 Le	 Bourlot,	 Tully,	 &	 Claessen,	
2014;	 de	 Villemereuil	 &	 López-Sepulcre,	 2011;	 Skalski	 &	Gilliam,	
2001;	Stillman,	Goss-Custard,	&	Caldow,	1997),	cannibalism	(Fox,	
1975;	Polis,	1981;	Rudolf,	2007)	and	stress	responses	 induced	by	
over-crowding	 (Glennemeier	 &	 Denver,	 2002;	McPeek,	 Grace,	 &	
Richardson,	2001).	Because	the	relative	strengths	of	 intraspecific	
versus	 interspecific	effects	on	population	 regulation	mechanisms	
can	 be	 important	 to	 coexistence	 (Amarasekare,	 2002;	 Chesson,	
2000;	May,	1973;	Vandermeer,	1975),	the	strengths	of	these	intra-
specific	mechanisms	relative	to	the	strengths	of	these	mechanisms	
on	other	guild	members	may	determine	whether	a	guild	will	display	
drift	dynamics	or	be	actual	coexisting	species.

Understanding	the	dynamics	of	a	guild	of	ecologically	different	
or	equivalent	 species	occupying	some	 functional	position	within	a	
food	web	 is	 therefore	 essential	 to	 understanding	 overall	 commu-
nity	dynamics.	However,	what	 it	means	 for	 species	 to	be	 ecologi-
cally	different	in	the	light	of	both	interactions	with	species	outside	
the	guild	and	interactions	among	guild	members,	makes	this	a	much	
more	complicated	proposition	(Haegeman	&	Etienne,	2011;	Janzen	
et	al.,	2015).	We	argue	that	working	through	this	fracas	requires	a	
shift	towards	focusing	on	mechanisms	(Letten,	Ke,	&	Fukami,	2017;	
McPeek,	2012;	Tilman,	1987).
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2  | ECOLOGIC AL IDENTIT Y AND A 
FOCUS ON MECHANISMS OF POPUL ATION 
REGUL ATION

The	concept	of	“ecological	identity”	has	two	facets.	One	facet	con-
siders	 the	 mechanisms	 and	 strengths	 of	 interactions	 with	 all	 the	
other	functional	groups	in	the	food	web	outside	the	focal	guild;	eco-
logically	equivalent	guild	members	interact	with	all	species	outside	
the	guild	 (e.g.	 resources,	predators,	parasites,	mutualists)	and	with	
the	abiotic	environment	via	 identical	mechanisms	and	with	 identi-
cal	interaction	strengths.	The	other	facet	is	whether	and	how	guild	
members	influence	one	another's	and	their	own	demographic	rates.	
This	is	not	merely	a	re-statement	of	the	central,	well-engrained	idea	
that	part	of	what	determines	coexistence	and	neutral	dynamics	 is	
the	 balance	 between	 intraspecific	 and	 interspecific	 demographic	
effects	 (Adler	 et	 al.,	 2007;	Chesson,	 2000).	 The	 distinction	which	
we	 aim	 to	 illustrate	 is	 that	 the	mechanisms	generating	population	
regulation	within	and	among	species	in	a	community	matter	for	un-
derstanding	 how	 communities	 are	 structured	 (Letten	 et	 al.,	 2017;	
McPeek,	2012;	Tilman,	1987).

To	help	intuit	the	importance	of	mechanisms,	consider	an	ex-
ample	of	a	guild	of	co-occurring	birds	in	the	same	trophic	level	and	
possible	interpretations	of	the	critical	experiments	outlined	above	
to	determine	whether	these	species	display	the	signatures	of	spe-
cies	 coexistence	 (each	 species	 abundance	 is	 independently	 reg-
ulated)	 or	 neutrality	 (summed	 absolute	 abundance	 is	 regulated).	
If	 these	 species	 are	 ecologically	 different	 in	 ways	 that	 promote	
their	 coexistence,	 each	 species	 ought	 to	 be	 regulated	 by	 differ-
ent	density-dependent	ecological	processes	and	as	a	result	when	
a	 species	 becomes	 increasingly	 common	 relative	 to	 its	 competi-
tor,	its	per	capita	population	growth	rate	should	decline	(Adler	et	
al.,	2007;	Chesson,	2000).	Increasing	total	abundance	should	still	
cause	demographic	rates	to	decline,	but	only	if	species	are	coex-
isting	 would	 relative	 abundance	 matter	 (Siepielski	 et	 al.,	 2010).	
Assume	that	higher	per	capita	population	growth	rates	were	ob-
served	when	both	species	in	a	pair	of	these	guilds	members	were	
perturbed	to	low	relative	abundance.	How	would	such	results	be	
interpreted?

One	 interpretation	 would	 be	 that	 the	 differences	 in	 demo-
graphic	performance	when	rare	versus	common	result	 from	how	
those	species	 impact	resources	and	respond	to	other	species	 in-
teraction	effects	(e.g.	predation,	parasitism)	outside	of	the	guild	of	
species	being	considered.	That	is,	the	differences	arise	because	of	
how	species	are	ecologically	different	from	each	other.	However,	
if	we	consider	various	forms	of	direct	intraspecific	density	depen-
dence,	 such	 results	 are	 also	 expected	 if	 species	 are	 completely	
identical	in	how	they	interact	with	all	the	species	outside	the	guild	
(e.g.	their	impacts	on	resource	abundances,	or	shared	predator	or	
parasites	abundances	are	all	identical),	but	differ	only	in	how	they	
impact	one	another	inside	the	guild	via	some	form	of	direct	density	
dependence	(e.g.	such	as	territoriality).	Indeed,	previous	modelling	
has	 shown	 that	 the	 inclusion	 of	 these	 types	 of	mechanisms	 can	
result	 in	 coexistence	 of	 >2	 species	 on	 a	 single	 resource	 even	 if	

they	are	otherwise	ecologically	identical	in	their	interactions	with	
species	(McPeek,	2012).

However,	the	converse	of	this	 is	 important	to	consider	as	well.	
That	 is,	 simply	demonstrating	 that	 a	 set	of	 closely	 related	 species	
have	no	discernible	ecological	differences	in	resource	use	or	preda-
tor	avoidance	or	disease	susceptibility	or	mutualist	partners	(or	any	
other	interactions	with	other	species)	does	not	prove	that	they	are	
truly	neutral	species—in	the	sense	that	they	will	display	community	
drift	dynamics.	A	guild	of	birds	may	all	have	identical	effects	on	their	
resources	and	may	all	be	eaten	by	predators	at	identical	rates,	but	if	
they	ignore	one	another	in	defending	breeding	territories,	they	can	
coexist,	and	not	show	drift	dynamics.

This	toy	example	implies	that	the	conditions	for	truly	ecologi-
cally	equivalent	species	to	display	neutral	community	drift	dynam-
ics	are	particularly	stringent.	Species	must	be	equivalent	 in	both	
their	effects	of	resources	and	predators	and	all	the	other	species	
with	which	 they	 interact	 outside	 the	 guild,	and	 the	 strengths	of	
all	 of	 these	 mechanisms	 for	 interactions	 among	 guild	 members	
must	 also	be	 identical	 both	 intraspecifically	 and	 interspecifically	
among	guild	members	as	well.	This	raises	a	number	of	 important	
empirical	issues	that	we	feel	are	critical	for	community	ecologists	
to	consider	when	faced	with	the	prospect	that	a	guild	of	species	
in	the	community	they	are	studying	may	be	a	collection	of	neutral	
species.

What	this	example	also	highlights	is	that	the	mechanisms	matter	
(Tilman,	1987).	While	demonstrating	the	occurrence	of	coexistence	
or	neutral	dynamics	 is	critical	 for	our	understanding	of	community	
structure	(Siepielski	&	McPeek,	2010),	why	they	are	coexisting	or	not	
is	 equally	 important.	 It	 is	 quite	different	 for	 a	 guild	of	birds	 to	 co-
exist	because	 they	 segregate	onto	different	 resources,	 as	opposed	
to	a	guild	of	birds	 that	have	 identical	 abilities	 to	harvest	 resources	
and	avoid	predators	but	coexist	because	they	are	territorial	against	
conspecifics	but	not	heterospecifics.	The	community	dynamics	(e.g.	
the	interactions	between	consumers	and	resources)	of	the	two	would	
be	completely	different,	which	 is	why	simply	knowing	that	they	do	
coexist	is	not	enough.	A	focus	on	phenomenological	responses	alone	
would	 simply	 not	 capture	 these	 community	 dynamics.	 Our	 goal	 is	
to	highlight	this	distinction	and	advance	a	more	mechanistic	under-
standing	of	the	processes	underlying	community	structure	 (Tilman,	
1987).

To	 accomplish	 this,	 we	 use	 a	 consumer–resource	 model	 to	
more	 concretely	 illustrate	 the	 ideas	 above	 by	 considering	 the	
relative	 strengths	of	 intraspecific	 and	 interspecific	demographic	
effects	 among	 species	 within	 a	 guild	 of	 ecologically	 equivalent	
species	 on	 their	 dynamics	 and	 coexistence.	 We	 then	 identify	
critical	 experiments	 necessary	 to	 disentangle	 guilds	 of	 ecologi-
cally	equivalent	species	from	those	experiencing	ecological	drift.	
Finally,	we	suggest	ways	to	uncover	the	mechanism(s)	underlying	
density-dependent	population	 regulation	among	guild	members.	
By	 identifying	 these	conditions	and	testing	 for	 their	actions,	we	
can	better	 resolve	 the	 various	 contributions	 of	 coexistence	 and	
neutrality	 in	 shaping	 the	 dynamics	 and	 structure	 of	 biological	
communities.
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3  | MODEL S OF ECOLOGIC ALLY 
EQUIVALENT AND NEUTR AL CONSUMERS

Throughout	this	analysis,	we	focus	on	the	dynamics	of	a	community	
module	of	resource	competition	among	multiple	consumer	species.	
However,	similar	analyses	yield	comparable	 insights	when	ecologi-
cally	equivalent	species	are	embedded	in	other	types	of	community	
modules	 (e.g.	multiple	 resources	 in	 apparent	 competition	modules	
(Holt,	 1977)	 or	 multiple	 consumers	 in	 diamond/keystone	 preda-
tion	modules	(Holt	et	al.,	1994;	Leibold,	1996;	McPeek,	1996,	2014,	
2017a;	Siepielski	et	al.,	2010)	 (M.	A.	McPeek,	unpublished	results).	
For	simplicity,	we	also	use	only	linear	functional	responses	for	con-
sumers	feeding	on	the	resource,	but	qualitatively	identical	results	are	
obtained	when	the	consumers	have	saturating	functional	responses	
for	feeding	on	the	resource	(Holling,	1959),	and	when	the	consumers	
experience	 intraspecific	 and	 interspecific	 density	 dependence	 via	
feeding	interference	(e.g.	Beddington,	1975;	DeAngelis	et	al.,	1975)	
instead	of	the	linear	death	rate	form	used	in	this	analysis.

As	a	baseline	for	analysis,	first	consider	the	simple	model	of	one	
consumer	feeding	on	one	resource.	Assume	that	the	resource	displays	
logistic	population	dynamics	with	intrinsic	birth	rate	of	c	and	density-
dependent	death	 rate	of	d	 in	 the	absence	of	 the	consumer,	and	 the	
consumer	has	a	linear	functional	response	for	feeding	on	the	resource	
with	attack	coefficient	a	and	conversion	efficiency	b.	Finally,	the	con-
sumer	 has	 an	 intrinsic	 death	 rate	 of	 f	 that	 is	 density-independent.	
These	assumptions	imply	the	following	set	of	dynamical	equations:

The	equilibrium	abundances	 for	 the	 two	 species	 in	 this	 simple	
model are

Assuming	that	all	parameters	are	positive,	these	equilibrial	abun-
dances	are	both	feasible	if	c/d>	f/(ab),	which	we	will	assume	is	true	
throughout	the	following.

This	 is	 a	 stable	 equilibrium	 if	 the	 real	 parts	 of	 all	 the	 roots	
of	 the	 characteristic	 equation	of	 the	 Jacobian	matrix	defined	by	
these	equations	are	negative	when	evaluated	at	 this	equilibrium	
(May,	 1973;	 McCann,	 2011;	 Murdoch,	 Briggs,	 &	 Nisbet,	 2003:	
please	see	these	references	for	methods).	(The	Jacobian	matrix	is	
the	matrix	of	partial	derivatives	of	the	dynamical	equations	taken	
with	respect	to	the	abundances	of	each	species.	The	characteristic	
equation	of	this	matrix	is	a	polynomial,	whose	roots	are	the	eigen-
values	of	this	matrix.)	The	characteristic	equation	for	model	(1)	is

Because	we	assume	all	parameters	 to	be	positive	by	definition	
and	only	parameter	combinations	that	result	in	feasible	equilibrium	

abundances	are	being	considered,	the	real	parts	of	both	roots	of	this	
characteristic	equation	when	evaluated	at	the	2-species	equilibrium	
are	 negative	 (May,	 1973;	 McCann,	 2011;	 Murdoch	 et	 al.,	 2003).	
Thus,	this	equilibrium	(2)	is	stable.

Now	introduce	a	second	consumer	(N2)	to	this	community	that	
also	feeds	on	R	and	that	has	identical	parameters	as	N1	and	thus	is	
ecologically	equivalent	to	N1:

The	community	now	has	a	guild	of	two	ecologically	equivalent	con-
sumers.	The	 resource's	 equilibrium	abundance	 for	 this	model	 has	not	
changed,	 but	 resource	 limitation	 imposed	 by	 consumer	 feeding	 does	
not	regulate	their	abundances	independently.	Rather,	resource	limitation	
regulates	the	sum	of	the	consumer	abundances	to	the	same	value	as	in	
model	(1):

These	 two	ecologically	equivalent	consumers	are	also	neutral	
species	 (sensu	 Hubbell,	 2001),	 meaning	 that	 their	 abundances	
would	drift	because	of	stochastic	demographic	processes.	Figure	1a	
presents	 the	 results	of	 a	 simulation	 in	which	at	 each	 time	 step	a	
small	normal	random	standard	deviate	(mean	=	0.0)	is	added	to	the	
abundance	of	each	consumer	species.	The	sum	of	the	two	consum-
ers	fluctuates	around	the	value	given	 in	 (5)	for	the	parameters	of	
the	simulation,	but	the	relative	abundances	of	the	two	consumers	
fluctuate	in	a	random	walk	(Figure	1a).	These	dynamics	result	be-
cause	 the	 sum	of	 the	consumer	abundances	 is	 the	ecological	pa-
rameter	 that	 resource	 limitation	 is	 regulating,	 and	 their	 relative	
abundances	within	this	total	sum	are	free	to	change.	Also,	note	that	
the	equilibrium	abundances	of	the	resource	and	consumer	species	
in	this	case	are	identical	to	when	only	one	consumer	is	present	(cf.	
Equations	(2)	and	(5)).

These	dynamics	are	also	identified	in	the	characteristic	equation	
for	model	(4),	which	is

Two	of	the	roots	of	this	equation,	when	evaluated	at	the	3-spe-
cies	equilibrium,	are	identical	to	those	of	characteristic	equation	(3).	
The	third	 is	λ	=	0,	which	corresponds	to	the	neutrality	of	the	con-
sumer	relative	abundances.

If	the	consumers	are	ecologically	identical	in	the	parameters	
that	define	their	abilities	to	feed	and	process	resources,	but	they	
differ	 in	their	per	capita	 intrinsic	death	rates	 (i.e.	they	have	dif-
ferent	values	for	f ),	the	consumer	species	with	the	lower	intrinsic	
death	rate	would	out-compete	the	other.	McPeek	(2012)	showed	
that	 two	 or	more	 consumers	 that	 differed	 in	 their	 competitive	
abilities	 for	 feeding	 on	 a	 single	 resource	 can	 stably	 coexist	 if	
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each	 limits	 its	 own	abundance	 through	 some	 form	of	direct	 in-
traspecific	 density	 dependence.	 If	 some	 form	 of	 direct	 density	
dependence	 is	 added	 to	 these	 consumers	 so	 that	 they	 remain	
ecologically	 identical	with	respect	to	consuming	and	processing	
the	 resource	 but	 limit	 only	 their	 own	 abundance,	 are	 they	 also	
neutral	 species	 (i.e.	 display	 the	 random	 walk	 in	 relative	 abun-
dance)?	To	determine	 this,	 consider	 the	 following	 three-species	
community.

 

In	 this	model,	g	 is	 the	 rate	 at	which	 each	 consumer's	 per	 capita	
population	 growth	 rate	 declines	 with	 an	 increase	 in	 its	 own	

(7)

dN1

N1dt
=baR− f−gN1

dN2

N2dt
=baR− f−gN2 .

dR

Rdt
= c−dR−aN1−aN2

F I G U R E  1  Results	of	single	simulations	
of	the	models	presented	in	the	text	that	
also	include	demographic	stochasticity.	
Panel	(a)	shows	the	results	of	a	simulation	
depicting	a	guild	of	ecologically	
equivalent	consumers	which	are	also	
neutral	species	where	no	direct	form	
of	intraspecific	density	dependence	
occurs.	Panel	(b)	shows	the	results	of	
a	simulation	where	the	two	consumers	
are	ecologically	equivalent	(i.e.	identical	
parameter	values	in	their	abilities	to	
engage	in	interspecific	interactions),	but	
they	are	not	neutral	species—instead,	
each	species	is	independently	regulated	
to	a	stable	equilibrium	because	each	
experiences	some	degree	of	direct	
density	dependence.	Panel	(c)	shows	the	
results	of	a	simulation	depicting	a	guild	of	
ecologically	equivalent	consumers	which	
are	also	neutral	species,	but	both	species	
experience	equivalent	parameter	values	
determining	the	strength	of	intra-	and	
interspecific	density	dependence.	In	each	
panel,	the	abundances	of	the	resource	
(green	trace)	and	the	two	consumers	
(red	and	blue	traces)	are	presented	over	
1,000	iterations	of	each	model	coded	
in	MATLAB	(code	in	the	Appendix	S1).	
The	sum	of	the	consumer	abundances	
is	shown	in	the	black	trace.	At	each	
iteration,	a	random	value	drawn	from	
a	normal	distribution	with	mean	of	0.0	
and	standard	deviation	of	0.05	is	added	
to	the	abundance	of	each	consumer	to	
simulate	demographic	stochasticity.	The	
same	sequence	of	random	numbers	for	
demographic	stochasticity	is	used	for	each	
panel.	For	each	panel,	the	parameters	
used were c	=	2.0,	d	=	0.2,	a	=	0.25,	
b	=	0.1,	f	=	0.15,	g	=	0.02

(a)

(b)

(c)
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abundance	(note	that	g	can	be	interpreted	as	either	an	increase	in	
per	capita	death	rate	or	a	decrease	in	per	capita	birth	rate).

Interestingly,	whereas	the	two	consumers	in	model	(7)	are	eco-
logically	equivalent,	 in	the	sense	of	having	identical	abilities	to	en-
gage	in	all	the	various	species	interactions	(i.e.	 identical	parameter	
values),	they	are	not	neutral	species.	Each	species'	abundance	is	reg-
ulated	to	a	specific	value,	which	are

The	consumers’	abundances	are	regulated	independently	to	iden-
tical	values.	 If	 the	magnitudes	of	 the	direct	 intraspecific	density	de-
pendences	for	the	two	species	are	different	(i.e.	g1	for	N1 and g2	for	N2 
where	g1≠g2),	the	consumer	equilibrium	abundances	are	regulated	to	
different	abundances	(see	McPeek,	2012).	Demographic	stochasticity	
added	to	this	model	simply	perturbs	their	abundances	away	from	these	
values,	 but	 the	 deterministic	 components	 of	 population	 regulation	
maintain	 them	near	 these	 equilibrium	 values	 (Figure	 1b).	Obviously,	
substantial	 demographic	 stochasticity	 can	 potentially	 cause	 the	 ex-
tinction	of	one	or	both	consumers,	but	the	critical	feature	is	that	each	
consumer	is	regulated	to	its	own	equilibrial	abundance.

These	dynamics	are	also	evident	by	evaluating	the	characteristic	
equation	for	model	(7):

when	 evaluated	 at	 the	 3-species	 equilibrium,	 this	 characteristic	
equation	has	three	roots	with	negative	real	parts.	Thus,	 the	feasible	
3-species	equilibrium	(8)	of	model	(7)	is	stable,	and	the	two	ecologically	
equivalent	consumer	species	are	not	neutral	species	that	would	display	
ecological	drift	dynamics	with	demographic	 stochasticity,	but	 rather	
are	independently	regulated	and	coexisting	species	that	just	so	happen	
to	be	regulated	to	the	same	abundances.

The	 two	 consumers	 in	model	 (7)	 come	 to	 a	 stable	 equilibrium	
because	each	has	 a	 unique	 check	on	 its	 abundance	 that	 does	not	
influence	the	population	dynamics	of	the	other,	namely	intraspecific	
density	dependence.	 In	order	 for	 these	two	consumers	to	be	eco-
logically	equivalent	and	neutral	 species,	each	must	also	affect	 the	
per	capita	population	growth	rate	of	the	other	 in	 identical	 fashion	
to	its	effect	on	itself.	To	accomplish	this,	an	additional	interspecific	
density-dependent	term	must	be	added	to	the	per	capita	population	
dynamics	of	each	consumer:

This	model	 is	reminiscent	of	one	 introduced	by	Haegeman	and	
Etienne	 (2008)	 in	which	ecologically	equivalent	species	have	 iden-
tical	 effects	 on	 conspecifics	 and	 heterospecifics,	 but	 their	 model	
is	 built	 on	 Ewens	 (1972)	 sampling	 theory	 framework	 instead	 of	

equations	describing	each	species	separately.	 In	Equation	 (10),	 the	
strengths	 of	 per	 capita	 density	 dependence	 for	 both	 intraspecific	
and	interspecific	effects	between	the	two	guild	members	are	equal.	
In	other	words,	each	individual	of	each	consumer	species	has	identi-
cal	demographic	effects	on	conspecific	and	heterospecific	consum-
ers.	The	equilibrium	abundances	for	this	model	are.

Here	 again,	 the	 two	 consumers	 are	 both	 ecologically	 equiva-
lent	and	neutral.	These	are	also	the	same	abundances	to	which	ei-
ther	 consumer	 feeding	alone	on	 the	 resource	would	be	 regulated.	
Demographic	stochasticity	again	causes	ecological	drift	of	the	con-
sumer	relative	abundances	within	the	constraint	of	a	constant	total	
consumer	abundance	 (Figure	1c).	Also,	 the	 characteristic	 equation	
for	 model	 (10)	 corroborates	 that	 the	 consumers	 are	 truly	 neutral	
species.	The	characteristic	equation	is

 

which	at	the	3-species	equilibrium	has	two	roots	with	negative	real	
parts	and	the	third	of	λ	=	0.

4  | DISCUSSION

A	 guild	 of	 neutral	 species	 acts	 dynamically	 as	 though	 the	 entire	
collection	 of	 individuals	 in	 the	 guild	was	 a	 single	 entity	 in	 a	 com-
munity.	That	is,	they	are	a	single	functional	group	(McPeek,	2017b).	
This	demographic	property	has	 important	 implications	for	 tests	of	
coexistence	 and	 invasibility,	 and	 hence	 our	 understanding	 of	 how	
and	why	 communities	 are	 structured	 as	 they	 are.	 A	 guild	 of	 truly	
neutral	species	that	display	community	drift	dynamics	will	only	exist	
in	a	community	if	they	are	ecologically	identical	 in	every	way.	This	
means	that	the	mechanisms	and	strengths	of	interactions	with	spe-
cies	at	other	 functional	positions	 in	 the	 food	web	 (resources,	her-
bivores,	predators,	parasites	and	mutualists)	must	be	identical,	and	
the	mechanisms	and	strengths	of	their	interactions	with	one	another	
inside	 the	 guild	 must	 also	 be	 the	 same	 as	 their	 interactions	 with	
themselves.	 Determining	 the	 mechanistic	 basis	 for	 any	 observed	
responses	 is	thus	paramount	to	understanding	how	and	why	com-
munities	are	structured	as	they	are.

Obviously,	species	will	never	have	identical	parameter	values	ei-
ther	with	other	 functional	 groups	or	with	other	members	of	 their	
“neutral”	 guild.	 Thus,	 community	 dynamics	 for	 species	 with	 very	
similar,	but	not	identical,	parameter	values	will	be	a	tension	between	
the	deterministic	pull	to	very	closely	adjacent	equilibria	for	all	spe-
cies	in	the	guild	and	the	neutral	drift	dynamics	generated	by	stochas-
ticity	in	demographic	rates.	One	interesting	question	for	future	work	
is	 whether	 a	 species’	 stochastic	 forays	 away	 from	 its	 equilibrium	
abundance	wander	 farther	 if	 other	 very	 similar	 species	with	 very	
similar	 equilibrium	abundances	 are	 also	present	 in	 the	 community	
(i.e.	a	“nearly	neutral”	functional	group).	However,	for	now,	analyses	
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of	true	ecologically	equivalent	and	neutral	species	in	the	models	pre-
sented	here	provide	us	with	an	understanding	at	the	limiting	condi-
tions	for	the	two	extremes	of	purely	neutral	and	purely	coexisting.

4.1 | The properties of ecologically equivalent and 
neutral species

As	the	models	developed	here	 illustrate,	a	guild	of	neutral	species	
embedded	in	a	community	is	identified	by	an	important	mathematical	
property	(see	also	Chesson	&	Huntly,	1997;	Hubbell,	1979;	Hubbell,	
2001).	The	demographic	dynamics	of	the	community	regulates	the	
sum	total	of	all	individuals	of	all	guild	members	instead	of	regulating	
the	 abundance	 of	 each	 species	 separately	 (Chave,	 2004;	Hubbell,	
2001).	Therefore,	 the	community	has	a	number	of	 redundant	spe-
cies	and	this	redundancy	is	expressed	as	a	set	of	zero	roots	of	the	
characteristic	 equation	 for	 community	 dynamics.	 Consequently,	
the	 relative	abundances	of	neutral	 species	 are	 free	 to	vary	within	
the	dynamical	constraint	placed	on	their	summed	total	abundance	
by	 interactions	with	all	 the	species	not	 in	 the	guild,	as	well	as	 the	
abiotic	factors	which	regulate	this	summed	equilibrium	abundance.	
If	 the	species	experience	some	degree	of	demographic	stochastic-
ity	based	on	 the	magnitude	of	 the	summed	total	abundance,	 their	
relative	abundances	will	fluctuate	within	this	constraint,	and	species	
may	be	 lost	over	 time	when	each	drifts	 to	 low	relative	abundance	
and	eventual	 extirpation	 (Chesson	&	Huntly,	 1997;	Hubbell,	 1979,	
2001;	Hubbell	&	Foster,	1986).

This	potential	outcome	of	species	loss	shows	that	neutral	species	
are	not	coexisting	species	(Chesson	&	Huntly,	1997;	McPeek,	2017b);	
the	 phrase	 “neutral	 coexistence”	 is	 an	 oxymoron.	Coexistence	 re-
quires	 mutual	 invasibility:	 each	 species	 must	 have	 a	 positive	 per	
capita	population	growth	rate	(i.e.,	dNj/Njdt>	0)	if	it	were	to	invade	
the	community	that	contains	all	the	other	species	in	that	community	
at	 their	demographic	steady	states	 in	 its	absence	 (Chesson,	2000;	
Holt,	1977;	Law	&	Morton,	1993,	1996;	MacArthur,	1972;	Morton	
&	Law,	1997;	Murdoch	et	al.,	2003;	Yodzis,	1989).	Of	course,	even	
if	a	species	could	have	a	positive	per	capita	population	growth	rate	
when	rare,	the	risk	of	extinction	because	of	small	population	sizes	
may	 preclude	 any	 invasibility	 (Adler	 &	 Drake,	 2008).	 This	 is	 why	
the	 long-term	average	 low-density	growth	 rate	must	be	evaluated	
(Chesson,	2000).	However,	this	is	not	true	for	a	guild	of	neutral	spe-
cies	 (e.g.	 the	guild	of	neutral	 consumers	 in	models	 (4)	 and	 (10)).	 If	
one	neutral	species	from	the	guild	were	extirpated	from	the	commu-
nity	and	the	remaining	guild	members	were	allowed	to	come	to	their	
demographic	equilibrium	with	 the	other	species	 in	 the	community	
before	it	reinvades,	the	reinvading	neutral	species	would	have	a	per	
capita	population	growth	rate	of	dNj/Njdt	=	0,	because	the	summed	
total	 abundance	 of	 guild	members	would	 be	 at	 equilibrium.	 Thus,	
no	neutral	 species	 in	 any	 guild	 that	 occupies	 some	 functional	 po-
sition	 in	a	community	can	satisfy	 its	 invasibility	criterion	 if	 two	or	
more	guild	members	are	present.	This	is	why	species	are	lost	in	the	
community	 via	 ecological	 drift	 (Chesson	&	Huntly,	 1997;	Hubbell,	
2001).	However,	when	even	a	modest	degree	of	dispersal	connects	
metacommunities	experiencing	drift	dynamics,	the	result	is	that	the	

species	may	persist	for	extraordinarily	long	periods	of	time,	but	they	
are	still	not	coexisting	(McPeek	&	Gomulkiewicz,	2005).

In	effect,	the	other	species	in	the	community	coexist	with	the	en-
tire	guild	of	neutral	 species	 that	occupy	 the	 functional	 group.	That	
is,	each	guild	or	functional	group	is	what	“coexists”.	The	first	neutral	
species	from	the	guild	to	invade	a	community	would	satisfy	its	inva-
sibility	criterion	to	increase	when	rare,	but	every	subsequent	invader	
from	this	guild	would	face	the	problem	of	having	dNj/Njdt	=	0	when	it	
invades.	Moreover,	community	dynamics	are	identical	whether	only	
one	or	all	of	the	guild	members	are	present,	since	the	guild	is	regulated	
to	the	same	abundance	as	the	individual	species.	In	contrast,	ecologi-
cally	equivalent	but	not	neutral	species	will	coexist	if	each	directly	in-
fluences	its	own	per	capita	population	growth	rate	to	a	greater	degree	
than	 it	affects	the	per	capita	growth	rates	of	 its	ecologically	equiv-
alent	 compatriots	 (Adler	 et	 al.,	 2007;	 Chesson,	 2000;	 MacArthur,	
1972).	 Such	 species	will	 not	display	 community	drift	 dynamics,	 but	
rather	each	will	be	regulated	separately	to	its	own	stable	equilibrium	
abundance.	Such	ecologically	equivalent	species	are	truly	coexisting,	
and	each	will,	therefore,	be	able	to	satisfy	its	own	invasibility	criterion.

Thus,	 a	 guild	 of	 ecologically	 equivalent	 species	will	 not	 nec-
essarily	 display	drift	 dynamics,	 and	 conversely	not	 all	 coexisting	
species	must	differ	in	their	abilities	to	interact	with	other	species	
in	the	community.	This	is	a	critical	distinction	that	seems	to	have	
been	overlooked	in	developing	criteria	to	distinguish	ecologically	
equivalent	 and	neutral	 species.	 For	 species	 that	 are	 ecologically	
equivalent	with	 respect	 to	 their	 interactions	with	other	 species,	
the	critical	issue	is	how	they	may	directly	affect	their	own	demo-
graphic	 rates	and	those	of	other	guild	members.	As	described	 in	
the	Introduction,	species	can	directly	reduce	their	own	per	capita	
demographic	rates	in	myriad	ways.	For	all	the	various	intraspecific	
mechanisms	that	generate	direct	density	dependence,	community	
drift	will	only	occur	 if	these	mechanisms	similarly	depress	to	the	
same	 degree	 conspecific	 and	 heterospecific	 population	 growth	
rates	within	 the	guild.	This	 implies	a	very	stringent	set	of	condi-
tions	 for	a	guild	of	neutral	 species	 to	exist	 in	biological	 commu-
nities.	Moreover,	this	also	shows	that	community	ecologists	need	
to	pay	attention	 to	 intraspecific	 interactions,	and	not	simply	 the	
summed	 total	 of	 all	 direct	 and	 indirect	 intraspecific	 effects,	 as	
much	as	 interspecific	 interactions	when	we	examine	 community	
dynamics	and	coexistence.

4.2 | Testing for neutrality in real communities

Tests	 of	 the	 importance	 of	 neutral	 community	 dynamics	 fre-
quently	 fit	 models	 to	 observational	 data	 of	 static	 community	
properties	(e.g.	Canard	et	al.,	2014;	Etienne	&	Olff,	2005;	McGill,	
Maurer,	 &	 Weiser,	 2006).	 However,	 these	 approaches	 typically	
have	 difficulty	 distinguishing	 Hubbell's	 model	 from	 models	 de-
rived	from	coexistence	mechanisms	(Etienne	&	Olff,	2005;	McGill	
et	 al.,	 2006).	 Although	 impractical	 or	 logistically	 impossible	 in	
some	 system,	 the	 only	 definitive	 test	 for	 whether	 species	 are	
neutral	or	coexisting	is	to	perform	an	experimental	manipulation	
that	 crosses	manipulations	of	 total	 and	 relative	abundances	of	a	
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set	 of	 species	 in	 treatments	 that	 permit	 the	 full	 set	 of	 possible	
population	regulatory	agents	to	affect	their	demographics	(Adler	
et	al.,	2007;	Siepielski	et	al.,	2010).	For	a	guild	of	neutral	species,	
an	increase	in	the	sum	total	abundance	of	all	guild	members	should	
decrease	 per	 capita	 demographic	 rates	 (e.g.	 per	 capita	 survival,	
growth,	fecundity)	of	all	the	species,	but	manipulations	of	relative	
abundance	while	 holding	 total	 abundance	 constant	 should	 have	
no	effect	on	these	demographic	rates.	In	contrast,	per	capita	de-
mographic	rates	should	change	with	relative	abundance	for	coex-
isting	species	in	this	experimental	design	because	each	species	is	
being	displaced	away	 from	 the	unique	equilibrium	abundance	 to	
which	 it	 is	being	regulated.	Coexisting	species	should	also	be	af-
fected	by	manipulations	of	total	abundance.

Indeed,	 one	 potential	 criticism	 to	 this	 experimental	 design	
is	 that	 a	 negative	 result	 for	 the	 relative	 abundance	 manipula-
tions	 supports	 the	 hypothesis	 of	 neutral	 species.	 For	 instance,	
Cothran,	Noyes,	and	Relyea	(2015)	found	that	Hyallela	amphipod	
species	from	freshwater	 lakes	failed	to	gain	demographic	advan-
tages	when	rare—implying	the	species	were	ecologically	identical.	
However,	this	experiment	did	not	determine	if	the	summed	abun-
dance	of	the	three	taxa	in	question	were	being	locally	regulated;	
thus,	whether	this	is	truly	a	guild	of	neutral	species	remains	uncer-
tain.	This	 is	why	we	advocate	that	total	and	relative	abundances	
must	be	crossed	in	a	factorial	design	(e.g.	Siepielski	et	al.,	2010).	
Whether	 the	 species	 in	 question	 are	 coexisting	 or	 neutral,	 their	
demographic	 rates	 should	 change	 across	 the	 total	 abundance	
manipulations.	Therefore,	significant	changes	in	per	capita	demo-
graphic	 rates	 across	 total	 abundance	manipulations	 serve	 as	 an	
important	 validation	 that	 population	 regulation	mechanisms	 are	
influencing	species	demographics	in	the	experiment.

We	used	this	latter	experimental	design	to	show	that	the	12–15	
Enallagma	species	that	can	be	found	in	 lakes	with	fish	across	east-
ern	North	America	appear	to	be	a	guild	of	neutral	species	(Siepielski	
et	 al.,	 2010),	 although	 this	 may	 vary	 among	 populations	 (Bried	 &	
Siepielski,	2019).	 In	contrast,	 species	 in	different	damselfly	genera	
are	ecologically	different	from	one	another	and	thus	are	coexisting	
because	they	respond	differently	to	manipulations	of	both	total	and	
relative	abundance	 (McPeek,	1998;	Siepielski,	Mertens,	Wilkinson,	
&	McPeek,	2011).	Other	studies	have	found	similar	patterns,	even	in	
the	absence	of	experimental	manipulations.	For	instance,	Mutshinda,	
Finkel,	Widdicombe,	 Irwin,	 and	Norden	 (2016)	 used	 a	 7-year	 time	
series	of	57	diatom	and	17	dinoflagellate	phytoplankton	species	to	
show	that	the	biomass	of	functional	groups	of	these	taxa	(a	measure	
of	 their	 summed	abundance)	was	 regulated	by	key	abiotic	 factors,	
but	 individual	 species	 within	 these	 functional	 groups	 varied	 ran-
domly	within	the	constraints	of	the	functional	group	biomass.	Such	
patterns	match	exactly	the	dynamics	for	a	group	of	neutral	species.

4.3 | Developing a mechanistic basis for 
understanding community structure

The	toy	models	presented	here	clearly	articulate	the	need	for	not	only	
demonstrating	 the	 demographic	 responses	 of	 coexisting	 or	 neutral	

species,	but	also	the	mechanisms	underlying	these	contrasting	expla-
nations	for	community	structure.	Yet,	understanding	the	mechanisms	
generating	 intraspecific	 and	 interspecific	 density	 dependence	 can	
be	challenging,	and	this	is	likely	one	reason	that	much	of	community	
ecology	 focused	 on	 issues	 of	 species	 coexistence	 has	 relied	 heav-
ily	 on	phenomenological	 (demographic	 responses	 consistent	with	 a	
model)	approaches	(Letten	et	al.,	2017;	Tilman,	1987).	Indeed,	unlike	
phenomenological	 approaches	 where	 knowledge	 of	 mechanisms	 is	
not	necessary	(only	that	a	sufficient	spatial	and	temporal	scale	is	con-
sidered;	HilleRisLambers,	Adler,	Harpole,	 Levine,	&	Mayfield,	2012;	
Letten	et	al.,	2017),	a	shift	towards	a	mechanistic	approach	requires	
considerable	 knowledge	 of	 the	 ecology	 of	 the	 system	 in	 question.	
This	 is	no	easy	task,	as	developing	the	necessary	knowledge	of	the	
specific	 community	 features	 that	 influence	 the	 demographic	 rates	
of	 species	and	how	 those	community	 features	 shape	 the	 strengths	
of	various	density-dependent	processes	 that	 regulate	each	 species’	
abundance	 is	 not	 trivial	 (Ousterhout,	 Serrano,	 Bried,	 &	 Siepielski,	
2019).	Moreover,	the	question	of	whether	or	not	species	may	or	may	
not	coexist,	or	be	neutral	species,	is	of	course	different	than	the	ques-
tion	of	why	they	do	or	do	not	coexist,	or	how	a	guild	of	neutral	species	
is	 regulated	within	 a	 community.	Given	 that	mechanisms	 are	 often	
study-system	 specific,	 specific	 guides	 are	 not	 possible,	 but	 general	
suggestions	about	how	to	accomplish	this	can	be	made.

To	clarify,	a	mechanistic	understanding	means	having	some	pos-
itive	 information	 (e.g.	an	alignment	of	observational	data	and	exper-
iments)	 that	 the	 hypothesized	mechanism	 is	 actually	 operating.	 For	
example,	if	the	mechanism	is	resource	competition,	such	positive	ex-
perimental	evidence	would	show	that	the	species	are	resource-limited,	
and	as	one	manipulates	the	abundances	of	consumers,	the	resources	
and	consumers	change	in	the	predicted	direction.	With	apparent	com-
petition,	mechanistic	 evidence	would	 show	 that	 the	 species	 are	 fed	
upon	by	a	shared	predator,	and	that	the	predator	population	responds	
to	changes	in	the	prey	species	abundances.	If	the	species	in	question	
are	potential	keystone	consumers,	experimental	evidence	of	mecha-
nism	would	show	that	one	is	better	at	resource	use	and	one	is	better	at	
avoiding	the	predator.	If	species	regulate	one	another	via	territoriality	
equally	intra-	and	interspecifically,	mechanistic	evidence	would	show	
that	 interspecific	territory	fights	happen,	and	that	they	pay	as	much	
attention	fighting	conspecifics	as	heterospecifics.	In	all	cases,	perturb-
ing	a	focal	group	abundance	or	removing	a	putative	factor	and	seeing	
a	shift	in	demographic	responses	consistent	with	the	predicted	action	
of	the	factor	can	be	viewed	as	the	necessary	positive	information	to	
uncover	a	mechanism.	Essentially,	what	these	few	examples	illustrate	
is	that	to	understand	the	mechanisms	of	coexistence,	or	what	regulates	
a	guild	of	neutral	species,	it	is	necessary	to	develop	a	“community	level”	
(e.g.	the	responses	of	resources,	competitors	or	shared	predators)	per-
spective	beyond	a	focus	on	the	species	in	question	only.	Doing	so	will	
further	our	understanding	of	not	only	if	but	also	why	species	coexist	or	
instead	display	neutral	dynamics.

What	emerges	from	this	exercise	 is	a	means	of	guiding	ecolo-
gists	towards	a	better	understanding	of	how	or	if	species	diversity	
in	biological	communities	 is	being	regulated.	While	debates	about	
the	 importance	of	 ecologically	 equivalent	 neutral	 taxa	will	 surely	
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rage,	 it	 is	 first	 necessary	 to	 critically	 evaluate	 their	 existence	 in	
biological	communities.	Rather	than	simply	stating	that	ecological	
equivalence	is	unlikely,	ecologists	must	undertake	the	critical	exper-
imental	studies	to	evaluate	this	(Adler	et	al.,	2007;	Chesson,	2008;	
Siepielski	et	al.,	2010).	The	ultimate	goal	of	this	endeavour	should	
not	be	to	determine	what	percentage	of	species	fall	into	each	cat-
egory.	Rather,	 the	 goal	 should	be	 to	 continue	making	progress	 in	
our	understanding	of	how	and	why	communities	are	structured	as	
they	are.	This	ultimately	begins	by	giving	broader	consideration	of	
the	many	types	of	species	that	exist	within	biological	communities	
and	the	mechanisms	that	shape	the	interactions	among	them	lead-
ing	to	the	structures	of	those	communities.	This	reckoning	will	be	
especially	 important	 as	 attempts	 are	made	 to	 combat	 the	 loss	 of	
biodiversity	on	this	planet.
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