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Hostplants and Nectar Sources



Black, Basking Caterpillars
Really are warm and fuzzy
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“The	last	of	the	Coast	Range	foothills	were	in	near	
view	all	the	way	to	Gilroy.		Their	union	with	the	
valley	is	by	curves	and	slopes	of	inimitable	beauty,	
and	they	were	robed	with	the	greenest	grass	and	
richest	light	I	ever	beheld,	and	colored	and	shaded	
with	millions	of	flowers	of	every	hue	chiefly	of	
purple	and	golden	yellow;	and	hundreds	of	crystal	
rills	joined	songs	with	the	larks,	
filling	all	the	valley	with	music	
like	a	sea,	making	it	
an	Eden	from	end	to	end…”

---John	Muir,	1868	on	his	walk	
from	San	Francisco	to	Yosemite	Valley.







• 57 years of research 
• Hundreds of scientific 
papers
• In science textbooks
• Heritage of ALL of 
humanity
• Not just another pretty 
butterfly



Serpentine Grassland as a Model System 
for Ecosystem and Community Ecology



Rare Endemic Flora



Charismatic megafauna









In absence of cattle grazing in South Bay, 
introduced annual grasses overrun habitat 
within several years. First observed in 1980s







“The	goodness	of	the	weather	as	I	journeyed	
towards	Pacheco	was	beyond	all	praise	and	
description,	fragrant	and	mellow	and	bright.		The	air	
was	perfectly	delicious,	sweet	enough	for	the	breath	
of	angels;	every	draught	of	it	gave	a	separate	and	
distinct	piece	of	pleasure.		I	do	not	believe	that	
Adam	and	Eve	ever	tasted	better	in	their	balmiest	
nook.

---John	Muir,	1868	on	his	walk	from	San	Francisco	to	
Yosemite	Valley	along	Coyote	Ridge.



Dry Nitrogen Deposition 

Smog is slow release N-fertilizer

“sweet	enough	for	the	breath	of	
angels”?

Adam and Eve have tasted better……



Deposition 10-20 lbs-N/acre/year

4 lbs-N



Weiss (1999) Conservation Biology  13(6):1476-1486



Metcalf Energy Center, Tulare Hill 1999 on

Large point source, but 
incremental effects in an 
already polluted region

Precedent setting 
mitigation:

131 acres + $1.4 million 
endowment + 30-year 
operating expenses

2 more powerplants, 80 
acres + $$$$





Widening Highway 101 in 2001
540 acres mitigation + commitment to HCP



Dry deposition – Dominant in California

Operation Flower Power: 
Grassroots Lobbying 

Docents led
2000+ people 
on tours 2001-

2012



April 13, 2011 
CRCC





Habitat Conservation Now



October 3, 2013
Anderson Dam



• HCP/NCCP (Federal/California)
• Grew out of powerplant and highway 
mitigation for N-deposition impacts 
• Acquire and manage ~46,000 acres for 19 
covered species (10/19 are serpentine, 
~10,000 acres serpentine)
• $665,000,000 over 50 years ($13 
million/year)
• N-deposition fee. $4.47 per new daily 
vehicle trip, $44.69 per new single family 
residence, one time (~$10,000,000 over 
plan lifetime)



Coyote Ridge Open Space Preserve
1800+ acres, March 18, 2016



Keystone Species: Ranchers



N-side Tulare Hill 2002



N-side Tulare Hill 2007





Cattle reintroduced in 2008



N-side Tulare Hill 2014



Photo: Lech Naumovich



Photo: Lech Naumovich
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Weiss (1999) Conservation Biology  13(6):1476-1486

~$700,000,000 paper





Chemical 
Climate of 
California

2002



Vernal Pools: grass invasion in absence of 
grazing (Jaymee Marty TNC) 10 lbs-N/ac/yr



23 T&E, 22 Rare in Vernal Pools

Blennosperma bakeri Orcuttia pilosa

Pogogyne abramsii

Limnanthes vinculans Limnanthes gracilis 
parishii

Lasthenia conjugens
+Fairy Shrimp, CTS, CRLF



California Nitrogen 
Deposition Initiative

Mitigation $$$$$$$... 
for Weed Management
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Good News!
Air Quality Regulations Working

(but not fast enough) 



CARB Almanac of Air Quality

-30%



N
The biggest global 

environmental change 
(almost) nobody has ever 

heard of





Success?

Photo: Lech Naumovich

Locally!	Regionally?	Onward!






