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Introduction
• Linanthus maculatus (Fig.	1)	is	an	herb	endemic	to	the	western	edge	of	

the	southern	California	deserts.	
• Researches	have	noted	an	increase	in	Schismus	barbatus	(Fig.	2)	density	

in	the	historic	L.	maculatus habitat,	fueled	by	N deposition	(Fig.	3).	
• Is	this	invasion	of	the	weedy	grass	impacting	L.	maculatus populations?	

Methods
• Early	survey	to	track	emergence	starting	in	February	(Fig.	4)
• Survey	pre-established	transects	and	suitable	micro-habitat	for	new	

plot	locations.
• Lay	transect	through	center	of	stand	across	the	long	axis	(Fig.	5)
• Within	1	m$ plot	frame	(Fig.	6):

- Number	of	L.	maculatus
- Co-occurring	plant	species	and	percent	cover
- Percent	cover	S.	barbatus
- Aspect,	slope,	percent	gravel	(2	mm	– 2.5	cm	particle	
size)	and	concavity	of	microhabitat	within	plot	frame.

Figure	5. Transect	through	center	of	stand.	Orange	pin	flags	mark	
L.	maculatus location	within	a	Low-Density	S.	barbatus transect.	

Study AreaResults
• Commonly	co-occurred	with	native	annuals	including	Cryptantha	micrantha,	Filago depressa	and	

Nemacladus rubescens
• Appeared	to	be	absent	from	high	densities	of	invasive	S.	barbatus	(Fig.	8).
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Figure	4.
Searching	for	tiny	
L.	maculatus.

Figure	6.
1	m$ plot	area.

Figure	7.
Low	density	S.	
barbatus with	orange	
pin	flags	demarcating	
L.	maculatus locations.	

Figure	8.
High-density	S.	
barbatus plot	with	
no	L.	maculatus	
occurrences.

Table	1	Analysis	of	Variance	(ANOVA)	comparing	low- to	high-density	S.	barbatus.
Significantly	more	L.	maculatus (average	of	nearly	10,	p=0.0039)	in	low-density S.	
barbatus plots	than	high-density	plots	(p=9.62×10+,-).	

Figure	3.	N	deposition	in	Southern	California	(Fenn et	al. 2006)

Figure	9.Modeled	potential	habitat	of	L.	maculatus based	on	environmental	variables

Figure	1.	L.	maculatus	
flowers	measuring	
approximately	3-5	mm	
across.	

Figure	2.	S.	barbatus
growing	in	a	fine-
gravelly	wash	
measuring	
approximately	10	cm.

Discussion
• Apparent	decreases	in	populations	in	the	future	for	L.	maculatus as	

Nitrogen	deposition	fuels	the	proliferation	of	S.	barbatus, a	species	
which	appears	to	out-compete	the	endemic	L.	maculatus.

• Monitoring	challenges:	unknowns	in	timing	of	emergence	and	
flowering,	and	detectability	due	diminutive	size	and	year-to-year	
variability	in	where	they	occur.

• Possible	mechanisms	of	S.	barbatus impact	on	L.	maculatus :
• Stabilizing	otherwise	loose,	well	aerated	soil
• Resource	preemption
• Altering	microhabitat	micro-hydrologic	regime	through	

increased	above	ground	organic	matter	and	soil	
stabilization	(decreasing	scarification)


