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ABSTRACT	

The	 theory	 of	 niche	 partitioning	 states	 that	 species	 coexisting	 at	 equilibrium	within	 a	
stable	community	must	share	limited	resources	(Hutchinson	1957).	This	theory	has	been	
widely	studied	 in	diverse	community	assemblages,	but	 few	studies	have	applied	niche	
partitioning	 to	 bat	 communities.	 Specifically,	 little	 is	 known	 about	 how	 bat	 species	
occupy	 different	microhabitats	 in	 order	 to	 coexist.	 Our	 study	 aims	 to	 understand	 the	
effect	of	habitat	on	bat	diversity	and	abundance	within	the	scope	of	niche	partitioning.	
To	observe	the	difference	in	bat	assemblages	across	varying	habitats,	we	identified	bat	
species	 diversity	 and	 abundance	 using	 acoustic	 detection	 in	 three	 different	 habitats	
(meadow,	forest,	and	river).	We	used	light	traps	to	survey	invertebrates	as	a	measure	of	
abundance	throughout	the	night.	Bat	calls	were	most	frequent	at	the	river,	where	Yuma	
myotis	 (Myotis	 yumanensis)	dominated.	Hoary	bats	 (Lasiurus	 cinereus)	dominated	 the	
meadow.	Overall,	bat	activity	was	lowest	in	the	forest.	As	time	progressed	through	the	
night,	bat	activity	decreased	at	all	sites,	particularly	 in	the	meadow.	We	also	observed	
ten	times	more	invertebrates	in	the	meadow	compared	to	the	other	sites.	Although	the	
diet	 of	 generalist	 foraging	 bat	 species	 may	 overlap,	 species	 appear	 to	 partition	 into	
different	habitats,	possibly	to	avoid	competition	and	coexist.	Understanding	more	about	
bat	community	composition	and	activity	may	be	useful	in	protecting	this	declining	guild	
of	mammals.	
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INTRODUCTION	

The	 theory	of	 niche	partitioning	 suggests	
that	 species	 limit	 the	 negative	 effects	 of	
competition	 in	 a	 community	 by	 dividing	
resources	 (Hutchinson	 1957).	 Understanding	
how	 animals	 segregate	 into	 smaller	
communities	 provides	 insight	 into	 trophic	
levels	 and	 diet	 preferences.	 To	 limit	
competition	 for	 homogenous	 resources,	
similar	 species	often	partition	 resources	by	
taking	 advantage	 of	 different	 habitats	 and	

microhabitats.	 For	 example,	 two	 sympatric	
bumble	 bee	 species	 in	 Colorado	 share	
nectar	resources	by	specializing	on	different	
flower	species,	decreasing	competition	and	
increasing	 foraging	 efficiency	 (Graham	 and	
Jones	1996).	Niche	partitioning	is	a	primary	
factor	 in	 many	 species	 interactions,	
allowing	for	similar	species	to	coexist.	
In	 species-rich	 communities,	 bat	

assemblages	 are	 a	 model	 for	 niche	
partitioning.	Many	species	within	 the	same	
range	 have	 similar	 morphological	 and	
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dietary	 traits	 but	 are	 seen	 in	 distinct	
habitats	 (Norberg	 &	 Rayner	 1987).	
However,	 research	 has	 primarily	
concentrated	 on	 morphology	 (Findley	 &	
Black	1983)	and	echolocation	 (Kalko	1995),	
which	 have	 been	 shown	 to	 partition	 bat	
species	 into	 different	 habitats.	 Little	 is	
known	 about	 the	 habitat	 ranges	 of	
generalist	 bat	 species	 as	 well	 as	 how	 this	
drives	resource	partitioning.	Understanding	
the	interaction	between	diet	and	habitat	of	
generalist	bat	species	can	 lead	to	a	greater	
understanding	of	how	species	coexist	using	
niche	 partitioning.	 Additionally,	 bat	
populations	 around	 the	 world	 are	
experiencing	 elevated	 mortality	 due	
primarily	 to	 anthropogenic	 factors	 (O’Shea	
et	 al.	 2016).	 Research	 into	 how	 these	 bats	
segregate	 resources	 would	 inform	
conservation	 ecologists	 on	 how	 to	 best	
combat	population	decline.	
Marjorie	 and	 Heath	 Angelo	 Coast	 Range	

Reserve,	 located	 along	 the	 coast	 of	
Northern	 California,	 facilitates	 varying	
environments	 and	 is	 along	 the	 spring	
migration	 route	 of	 several	 bat	 species.	
Additionally,	 non-migratory	 bats	 native	 to	
the	 area	 are	 preparing	 to	 pup,	 making	
spring	 an	 ideal	 time	 of	 year	 to	 study	 bat	
abundance.	The	rich	diversity	of	bat	species	
in	 this	 area	 makes	 this	 system	 a	 prime	
location	 to	 measure	 shifts	 in	 bat	
communities	 in	 different	 habitats.	 At	
Angelo	 Coast	 Range	 Reserve,	 8	 generalist	
bat	 species	 have	 been	 observed.	 Many	 of	
these	 are	 species	 of	 concern	 in	 California	
due	to	a	lack	of	research	on	bat	population	
declines	 (Gervais	 2016).	 	In	 addition,	
migratory	 bats,	 such	 as	 the	 hoary	 bat	
(Lasiurus	cinereus)	are	common	to	Northern	
California	but	not	included	on	the	species	list.	
Understanding	 how	 migratory	 bats	 temporally	

and	competitively	 fill	niches	 is	essential	 for	
conserving	known	species	of	concern.	
We	 seek	 to	 understand	 how	 diverse	 bat	

species	assemblages	coexist	by	partitioning	
resources	 spatially	 and	 temporally.	
Furthermore,	 we	 tested	 how	 bat	 species	
diversity	 and	 abundance	 varies	 between	
habitats.	 We	 also	 investigated	 whether	
insect	abundance	affects	bat	activity	across	
different	 habitats.	 We	 hypothesized	 that	
varying	habitats	would	 support	 diverse	bat	
communities,	 and	 the	 level	 of	 bat	 activity	
would	 be	 positively	 correlated	 with	
invertebrate	 abundance.	 Bat	 diversity	 in	
varying	 habitats	 in	 relation	 to	 invertebrate	
abundance	 is	 important	 information	 to	
better	 understand	 bat	 ranges	 and	
interactions	 of	 similar	 diet-based	 species.	
This	 knowledge	 can	 further	 explain	 the	
influence	of	habitat	and	food	abundance	on	
niche	partitioning,	which	may	be	very	useful	
in	the	conservation	of	sensitive	species.	

METHODS	

2.1	Natural	History	of	Study	System	

Our	 study	 was	 conducted	 at	 Heath	 and	
Marjorie	 Angelo	 Coast	 Reserve	 May	 7	 to	
May	 12,	 2019.	 This	 University	 of	 California	
reserve,	located	in	Mendocino	County	along	
the	 coast	 of	 Northern	 California	 (elevation	
378–1290	 m),	 contains	 diverse	 habitats,	
including	 mixed	 conifer	 and	 broadleaf	
forests,	 terrace	meadows,	chaparral	bands,	
tributary	 watersheds,	 and	 5	 km	 of	 the	
upper	 South	 Fork	 Eel	 River.	 These	 diverse	
habitats	 cater	 to	 the	 needs	 of	 many	
different	bat	species	(Table	1).	
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Species Common Name Meadow Forest River Total 

Antrozous pallidus*  Pallid bat 2 0 0 2 

Eptesicus fuscus* Big brown bat 2 1 15 18 

Lasionycteris noctivagans Silver-haired bat 6 1 40 47 

Lasiurus blossevillii Western Red bat 1 0 16 17 

Lasiurus cinereus* Hoary bat 212 0 13 225 

Myotis californicus California myotis 35 3 93 131 

Myotis ciliolabrum* 
Western Small-footed 
myotis 17 3 2 22 

Myotis evotis Long-eared myotis 0 2 0 2 

Myotis lucifugus Little brown myotis 5 1 46 52 

Myotis thysanodes* Fringed myotis 0 2 0 2 

Myotis volans* Long-legged myotis 0 0 15 15 

Myotis yumanensis Yuma myotis 8 6 1010 1024 

Parastrellus hesperus* Canyon bat 1 0 1 2 

Tadarida brasiliensis Mexican free-tailed 24 0 6 30 

Total 
 

313 19 1257 1589 
	

Table	1.	Species	abundance	and	distribution.	We	observed	14	different	bat	species	and	recorded	1,589	bat	calls	
from	May	 7–12,	 2019	 at	 Angelo	 Coast	 Range	 Reserve.	 We	 recorded	 calls	 at	 a	 meadow,	 stream	 and	 forest	 to	
determine	how	species	diversity	and	abundance	differs	between	the	three	habitats.	*	 indicates	a	species	not	on	
the	species	list.	
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2.2	Research	Design	

To	determine	how	bat	communities	differ	
between	 habitats	 at	 Angelo	 Coast	 Range	
Reserve,	 we	 conducted	 bat	 and	
invertebrate	surveys	in	three	habitat	types:	
a	 meadow,	 forest	 and	 river	 bank.	 All	
locations	 were	 within	 a	 1	 km	 radius.	 Our	
meadow	 site,	 South	 Meadow	 (39.7393,		
-123.6312),	 was	 an	 approximately	 0.5	 km2	

meadow.	 Our	 forest	 site,	 dominated	 by	
Douglas	 fir	 (Pseudotsuga	 menziesii)	 and	
madrone	 (Arbutus	 menziesii),	 was	 located	
approximately	 500	 meters	 south	 of	 the	
meadow	 (39.73595,	 -123.6302).	 Lastly,	 our	
stream	site	was	located	on	a	sandy	beach,	3	
m	 from	 the	 edge	 of	 the	 South	 Fork	 of	 the	
Eel	 River,	 and	 about	 500	 meters	 north	 of	
the	meadow	(39.74168,	 -123.6344)	 flanked	
by	a	 cobble	bar	on	one	 side	and	broadleaf	
trees	on	the	other.	
We	 surveyed	 bat	 communities	 using	 the	

Echo	Meter	Touch	2	module	with	the	Echo	
Meter	 application.	 This	 tool	 allowed	 us	 to	
measure	 bat	 call	 abundance	 but	 not	 the	
actual	 abundance	 of	 individual	 bats.	 The	
application	 accounts	 for	 differences	 in	 call	
frequencies,	 making	 activity	 a	 good	 proxy	
for	 abundance.	 We	 analyzed	 the	 bat	 calls	
using	 the	 waveform,	 spectrogram	 and	
frequencies	 given	 by	 the	 Echo	 Meter	
application.	 We	 cross	 referenced	 these	 to	
the	Humboldt	State	Bat	Lab’s	2011	trainings	
on	 the	 acoustic	 identification	 of	 bats	 to	
determine	 the	 species	 of	 each	 call	
(Szewczak	 2011).	 In	 addition,	 we	 analyzed	
the	 spectrograms	 for	 feeding	 buzzes.	
Presence	of	feeding	buzzes	was	determined	
based	 on	 increased	 patterns	 of	 steep	 and	
short	 calls	 within	 the	 spectrogram	 of	 the	
call	of	a	 single	bat	 (Figure	1).	We	recorded	
bat	 calls	 between	 8:30	 PM	 and	 11:30	 PM	
over	two	nights	at	each	site.	

	

Figure	 1.	 Spectrogram	 of	 Myotis	 californicus	 call	
including	 a	 feeding	 buzz.	 Using	 the	 Echo	 Meter	
Touch	 2,	we	were	 able	 to	 record	 echolocation	 calls	
of	bats	throughout	the	night.	This	image	depicts	the	
call	 of	 a	 feeding	 M.	 californicus.	 A	 feeding	 buzz	
(circled	in	red)	is	a	sudden	cluster	of	steep	and	short	
calls	that	is	made	in	order	to	focus	on	a	target	as	the	
bat	approaches	prey.	

In	 order	 to	 measure	 invertebrate	
communities	 within	 the	 three	 sites,	 we	
attracted	 invertebrates	 to	 one	 area	 with	
light	 traps.	 At	 each	 site	 (meadow,	 forest	
and	 stream),	 we	 hung	 three	 white	 sheets	
(approximately	 4	 m2	 total),	 each	 marked	
with	 a	 0.5	m2	 quadrat.	We	 projected	 both	
white	 and	 UV	 lights	 to	 attract	 as	 many	
invertebrates	as	possible.	Every	15	minutes	
we	counted	 the	number	of	 spiders,	moths,	
beetles,	 flies	 and	 other	 insects	 within	 the	
three	 quadrats	 as	 a	 relative	 estimate	 of	
insect	 abundance	 in	 the	 area.	 During	 our	
bat	 call	 recording	 on	 the	 second	 night	 at	
each	 site,	 we	 measured	 invertebrate	
abundance	 in	 15-minute	 intervals	 and	
identified	the	order	of	all	individuals.	

2.3	Statistical	Analysis	

All	 statistical	 analyses	 were	 conducted	
using	JMP	statistical	software	v14.0.		To	test	
the	 effect	 of	 bat	 abundance	on	number	 of	
feeding	calls,	we	 ran	a	 linear	 regression.	 In	
order	to	calculate	the	species	evenness	(EH)	
we	 divided	 the	 Shannon	 Diversity	 Index	 of	
communities	at	each	site	by	the	natural	log	
of	species	richness.	Evenness	varies	from	0–
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1,	with	0	being	a	community	dominated	by	
a	 few	 species,	 and	 1	 being	 a	 community	
with	relatively	equal	numbers	of	all	species.	
To	test	whether	bat	abundance	varied	with	
time,	 and	 whether	 this	 was	 site-specific	
relationship,	 we	 ran	 a	 multiple	 linear	
regression.	This	predicted	bat	abundance	by	
time,	site,	and	the	interaction	between	time	
and	 site.	 To	 test	 the	 effects	 of	 site	 on	
invertebrate	 abundance,	 we	 used	 an	
ANOVA	 and	 post-hoc	 Tukey-Kramer	 tests.	
To	 test	 the	 effect	 of	 site	 on	 types	 of	
invertebrates,	we	ran	a	t-test.	

RESULTS	

In	 total	we	 identified	 14	 bat	 species	 and	
1,589	calls	(Table	1).	In	general,	there	was	a	
positive	 relationship	 between	 bat	
abundance	and	feeding	calls	(n=454,	R2=0.9,	
F=98.7,	P<0.0001).	The	four	most	abundant	
species	 in	 our	 study	 were	 Yuma	 myotis	
(Myotis	 yumanensis),	 hoary	 bat	 (Lasiurus	
cinereus),	 California	 myotis	 (Myotis	
californicus),	and	the	Western	small-footed	
bat	 (Myotis	 ciliolabrum).	 Less	 abundant	
species	 include	 the	 pallid	 bat	 (Antrozous	
pallidus)	 and	 little	 brown	 myotis	 (Myotis	
lucifugus).	 On	 nights	 where	 we	 used	 traps	
for	invertebrates,	the	dominant	bat	species	
at	each	location	did	not	change.	Therefore,	
we	combined	all	of	our	data	for	each	site	as	
to	increase	replication.	
The	river	was	dominated	by	Yuma	myotis	

(ntotal=1257,	 nYuma=1110,	 EH=0.33,	 Fig.	 2)	
(EH=evenness).	The	meadow	was	dominated	by	
the	 hoary	 bat	 (ntotal=313,	 nHoary=212,	 EH	
=0.5).	 	The	 forest	 had	 the	 most	 even	
distribution	of	species	(ntotal=19,	EH=0.86),		

	

Figure	 2.	 Bat	 species	 abundance	 and	 diversity	 by	
location.	 	Our	 forest	 site,	 at	 Angelo	 Coast	 Range	
Reserve,	 was	 dominated	 by	 Yuma	 Myotis	
(ntotal=1257,	 nYuma=1110,	 	EH=0.33)	 (EH=evenness).	
South	 Meadow	 was	 dominated	 by	 the	 Hoary	 bat	
(ntotal=313,	 nHoary=212,EH=0.5).	 The	 forest	 was	 more	
evenly	distributed	(ntotal=19,	EH=0.33).		We	identified	
14	 different	 species	 in	 total,	 however,	 different	
species	 assemblages	 were	 present	 at	 each	
location.	 	The	 forest	 also	 had	 the	 least	 species	
diversity,	with	only	8	species	identified.	The	meadow	
and	river	both	had	11	species	present.	

 
Figure	 3.	 Effect	 of	 time	 and	 location	 on	 bat	 call	
abundance.	 We	 recorded	 bat	 calls	 at	 a	 stream,	
meadow,	 and	 forest	 at	Angelo	Coast	Range	 reserve	
on	 two	 nights	 (each	 from	 8:30	 to	 11:30	 PM).	 Calls	
were	most	abundant	at	the	river	(n=1257),	followed	
by	the	meadow	(n=313).	There	were	only	19	calls	at	
the	 forest.	 As	 the	 night	 progressed,	 all	 three	
locations	 showed	 a	 decrease	 in	 bat	 call	 abundance	
(n=72,	 R2=0.9,	 FTime=11.4,	 Fsite=279.8,	 Fsite*time=4.0,	
PTime=0.0012,	 Psite<0.0001,	 Psite*time=0.023,).	 	The	
effect	 of	 time	 on	 abundance	 was	 greatest	 at	 the	
meadow.
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Figure	4.	Effect	of	location	on	invertebrate	abundance.		There	was	the	highest	abundance	of	invertebrates	at	the	
meadow	 light	 traps	 (mean=212).	 The	 forest	 and	 river	 had	 equal	 numbers	 of	 invertebrates	 (mean=25)	 (n=12,	
F=52.06m	P<0.0001).	Vertical	bars	represent	+/-	1	S.E.M	(left).	Bat	calls	were	most	abundant	at	the	river,	followed	
by	the	meadow,	and	were	least	common	in	the	forest	(right).	

 
but	 had	 the	 least	 diversity	 with	 only	 eight	
bat	 species.	 The	 meadow	 and	 river	 both	
had	11	species	present	(Table	1).	
Calls	 were	 most	 common	 at	 the	 river	

(n=1257),	followed	by	the	meadow	(n=	313)	
and	 least	 abundant	 in	 the	 forest	 (n=19)	
(Fsite=279.8,	Psite<0.0001).	At	all	locations,	as	
the	night	progressed,	bat	calls	became	 less	
frequent	 (n=72,	 FTime=11.4,	 PTime=0.001).	 	The	
effect	 of	 time	 on	 call	 abundance	 was	
dependent	 on	 site,	 with	 the	 largest	
decreases	 in	 the	 meadow	 (Fsite*time=4.0,	
Psite*time=0.02,	Fig.	3).	
Invertebrates	were	most	abundant	 in	the	

meadow	and	did	not	differ	between	 forest	
and	river	 (n=12,	F=52.06,	P<0.0001,	Fig.	4).	
Both	 the	 total	 invertebrate	 abundance	
(n=2934,	 F=34.12,	 P<0.0001)	 and	
unknown/small	 invertebrate	 abundance	
(n=2700,	 F=37.15,	 P<0.0001)	 differed	
between	sites,	but	moth	abundance	stayed	
the	same	(n=52,	F=1.54,	P<0.23).	

DISCUSSION	

Different	 habitats	 support	 different	
abundances	 and	 assemblages	 of	 bats,	
suggesting	 that	 there	 is	 niche	 partitioning	
between	 bats	 at	 Angelo	 Coast	 Range	
Reserve.	 Within	 these	 ecosystems,	
invertebrate	 abundance	 and	 bat	 activity	
varied.	 Our	 results	 support	 our	 hypothesis	
that	 different	 habitats	 are	 occupied	 by	
different	 assemblages,	 despite	 the	
generalist	 foraging	 behavior	 of	 all	 species	
found.	 The	 river	 was	 dominated	 by	 Yuma	
Myotis,	which	 are	 known	 to	 primarily	 feed	
on	small	aquatic	 insects	 in	the	spring	when	
these	invertebrates	emerge	from	the	water	
(Long	et	al.	2009).	In	contrast,	the	meadow	
community	 was	 dominated	 by	 the	 hoary	
bat,	 one	 of	 the	 largest	 bats	 in	 the	 United	
States	 (0.9	oz)	 (Brigham	2002).	 Fenton	and	
Bogdanowicz	 (2002)	 found	 that	 bat	
physiology	 affects	 foraging	 behavior,	 in	
which	 larger	 bats	 are	 more	 likely	 to	 eat	
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larger	prey.	The	size	difference	between	the	
Yuma	 (0.18	 oz)	 (Brigham	 2002)	 and	 hoary	
bats	likely	allow	them	to	fill	different	niches	
and	localize	in	different	microhabitats.	
Additionally,	 we	 found	 support	 for	 our	

hypothesis	 that	 bat	 call	 abundance	 varies	
between	 habitats.	 The	 forest	 had	 the	
fewest	 calls,	 while	 the	 river	 had	 the	most.	
Kalko	 (1995)	 found	 that	 echolocation	 calls	
vary	 in	 structure	 with	 respect	 to	 habitat.	
The	 cluttered	 forest	 may	 make	 it	 hard	 to	
maneuver	 and	 locate	 insects	 through	
echolocation,	 creating	 an	 unfavorable	
habitat	for	bats	to	forage	in.	We	did	not	find	
any	species	that	were	unique	to	the	forest,	
suggesting	 that	 bats	 may	 just	 be	 passing	
through	 on	 the	 way	 to	 their	 final	 foraging	
destination.	In	a	future	study,	we	would	like	
to	set	up	mist	nets	at	the	three	sites	to	trap	
bats	 and	 get	 a	 better	 measure	 of	
abundance.	While	bat	calls	are	a	good	proxy	
for	 activity,	 there	 is	 no	 way	 to	 determine	
the	actual	number	of	bats	present	without	
capturing	them.	
Finally,	 we	 did	 not	 find	 support	 for	 our	

hypothesis	 that	 bat	 call	 abundance	
increases	 in	 areas	 of	 high	 invertebrate	
abundance.	 	Instead,	 we	 found	 that	 there	
were	 the	 most	 invertebrates	 in	 the	
meadow,	 which	 had	 an	 intermediate	
number	of	calls.	We	also	found	that	feeding	
buzz	abundance	is	more	dependent	on	total	
bat	 abundance	 rather	 than	 invertebrate	
abundance.	 Moreover,	 bat	 body	 size	 is	
known	 to	 indicate	 dietary	 needs,	 with	
bigger	 bats	 requiring	 more	 food	 (Brigham	
2002).	The	high	abundance	of	invertebrates	
in	 the	 meadow	 likely	 attracts	 larger	 bats	
who	 need	 more	 prey	 and	 are	 able	 to	
outcompete	 smaller	 bats.	 The	 dominant	
species	 in	 the	meadow	 is	 the	 hoary	 bat,	 a	
morphologically	 large,	 migratory	 species.	
Hoary	 bats	 likely	 target	 the	 insect	 rich	

meadow	 in	order	 to	satiate	 their	 increased	
demand	 for	 prey,	 before	 continuing	 their	
migration.	Moreover,	hoary	bats	are	known	
to	 feed	 largely	 on	 moths	 (Valdez	 &	 Cryan	
2009),	which	decrease	in	abundance	as	the	
night	 progresses	 (Edwards	 2008).	 	The	
observed	 decrease	 in	 bat	 activity	 in	 the	
meadow	is	 likely	caused	by	the	hoary	bat’s	
response	 to	 an	 absence	 of	 prey.	 However,	
there	was	no	difference	in	moth	abundance	
between	habitats.	This	suggests	that	habitat	
characteristics,	combined	with	echolocation	
restraints,	 may	 limit	 hoary	 bats	 to	 the	
meadow	 (Brigham	 2002).	 Subsequent	
investigation	 should	 look	 at	 species	
interactions	when	the	hoary	bats	are	not	in	
the	 area.	We	would	 predict	 that	 a	 smaller	
non-migratory	 bat	 fills	 this	 niche	 and	
assume	the	function	of	the	hoary	bat	in	the	
meadow	ecosystem.	
The	 river	 and	 forest,	 which	 had	 the	

highest	 and	 lowest	 number	 of	 calls,	
respectively,	 had	 an	 equal	 (but	
comparatively	 lower)	 abundance	 of	
invertebrates.	 We	 observed	 less	
invertebrates	 at	 the	 stream	 likely	 because	
they	did	not	 respond	 to	our	 light	 traps.	 To	
more	 accurately	 survey	 the	 invertebrate	
community,	 we	 would	 set	 up	 traps	 with	
either	 blacklights	 or	 regular	 lights.	 	This	
would	 ensure	 that	 the	 use	 of	 both	 lights	
was	 not	 acting	 as	 a	 repellent.	 Additionally,	
we	 would	 set	 emergence	 traps	 and	 flight	
intercept	 traps	 at	 ground	 level	 and	 in	 the	
canopy	 to	 capture	 invertebrates	 emerging	
from	 the	 river	 and	 flying	 above	 the	 river.	
Although	 generalist	 bat	 species	 may	 have	
similar	 diets,	 species	 diversity	 and	
abundance	 varied	 dramatically	 between	
microhabitats.	 Understanding	 niche	
partitioning	 and	 localization	 of	 bat	 species	
gives	 insight	 into	 how	 bats	 are	 able	 to	
coexist	 without	 competition.	 Specifically,	
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studying	 areas	 with	 both	 migratory	 and	
non-migratory	 species	 is	 important	 in	
understanding	 how	 niches	 are	 filled	
throughout	time.	
Angelo	 Coast	 Range	 Reserve	 provides	 a					

unique	 opportunity	 to	 study	 animal	
behavior	 and	 interactions	 in	 extremely	
diverse	 microhabitats	 within	 a	 small	 area.	
We	 identified	 six	 species	 that	 were	 not	
previously	 on	 the	 species	 list	 for	 Angelo	
Coast	 Range	 Reserve.	 One	 of	 these,	 the	
pallid	 bat	 (Antrozous	 pallidus),	 is	
experiencing	 decline,	 and	 their	 preferred	
habitat	 and	 distribution	 are	 becoming	
patchier	 (Gervais	 2018).	 Similarly,	 the	 little	
brown	 myotis	 (Myotis	 lucifugus),	 a	 known	
resident	 of	 Angelo,	 has	 been	 experiencing	
widespread	 population	 collapse	 due	 to	
white	nose	syndrome	(Frick	et	al.	2010)	and	
was	recently	put	on	the	endangered	species	
list.	 Understanding	 how	 migrating	 species	
may	 affect	 competition	 and	 put	 increased	
stress	on	the	 little	brown	myotis	and	pallid	
bat	 increases	 our	 ability	 to	 protect	 and	
preserve	 bats	 in	 Angelo	 Coast	 Range	
Reserve	 and	 other	 ranges.	 Furthermore,	
studying	niche	partitioning	of	bat	species	in	
different	 microhabitats	 allows	 for	 a	 better	
understanding	 of	 species’	 interactions	 and	
more	effective	conservation.	
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