
To:	Scott	Hill,	EBMUD	
From:	Glen	Schneider,	Skyline	Gardens	Alliance/East	Bay	CNPS	
Date:	February	9,	2021	
	
Subject:	Response	to	Eric	Neville	memo	of	Feb	2,	2021	
	
Let	me	start	with	a	bit	of	introduction,	as	I	see	that	Eric’s	email	may	have	gone	to	people	
who	are	unfamiliar	with	the	area	and	the	Skyline	Gardens	Project.		In	this	memo	I	will	
cover:	
	
1. Introduction:	Skyline	Gardens,	focus,	and	the	High	Ridge	Volcanic	Area	
2. A Restoration Success: Fleshy Lupine – back from the edge of extinction 
3. California meadowlands – our most degraded ecosystems 
4. Restoring Meadow Areas along the Skyline Trail Corridor – standards, methods & colleagues 
5. The Yampah Bowl – analysis and this year’s plantings 
6. Planting list (2016 to present) and map of Skyline Trail Corridor  
Appendix: A.  Society for Ecological Restoration 
       B. Detailed	analysis	of	Skyline	Trail	corridor	plantings	as	of	July,	2019 
 
	
1.	Introduction:	Skyline	Gardens	Project,	focus,	and	the	High	Ridge	Volcanic	Area	
	
The	Skyline	Gardens	Project	is	a	combination	botanical	survey	and	restoration	project	in	
the	Skyline	Trail	area	of	the	Oakland-Berkeley	Hills.		A	goal	of	the	East	Bay	Municipal	Utility	
District	(District)	is	to	maintain	and	enhance	the	biological	resource	values	on	District	
lands.		One	objective	identified	in	the	East	Bay	Watershed	Management	Plan	to	help	
achieve	this	goal	is	to	maintain,	protect,	enhance,	and	where	feasible	restore	plant	and	
animal	communities,	populations,	and	species.			
	
The	Skyline	Gardens	Project	(Project)	supports	this	objective	by	conducting	and	updating	a	
detailed	botanical	census	of	the	area,	removing	invasive	plants,	protecting	locally	rare	or	
threatened	plant	species,	and	by	restoring	locally	damaged	or	degraded	ecosystems.		Since	
our	beginning	in	May	of	2016,	we	have	held	over	500	volunteer	workdays,	involving	some	
202	people	in	over	1,620	volunteer	shifts	totaling	over	4,800	hours	on	site.		The	name	
itself,	with	it’s	reference	to	“gardens”	is	poetic	to	describe	the	string	of	natural	“gardens”	
along	the	trail,	such	as	the	Leatherwood	Garden,	the	Trillium	Garden,	Diablo	Bend,	the	
Yampah	Bowl,	etc.		It’s	used	in	the	spirit	of	John	Muir,	who	would	speak	in	the	manner	of	
the	“loveliest	of	alpine	gardens.”	
	
Our	efforts	are	focused	in	four	major	areas:	the	Skyline	Trail	corridor,	the	high	ridge	
meadows	both	along	the	corridor	and	on	the	ridgeline	between	Siesta	Gate	and	Hwy	24;	
ridge	top	woodland	areas	in	danger	of	being	overwhelmed	by	Scattergrass	(Ehrharta);	and	
restoring	fuel	break	areas	with	low	fire	risk	natives	along	Grizzly	Peak	Blvd.		We	envision	
the	project	as	ongoing,	hopefully	to	be	carried	on	by	future	generations	who	want	to	
restore	and	protect	“the	real	California.”		In	2016,	I	made	a	ten-year	personal	commitment	
to	the	project.		We	are	halfway	through	year	five	of	the	first	ten	years.	



The	High	Ridge	Volcanic	Area		
	
The	Skyline	Gardens	project	area	covers	EBMUD	Watershed	land	between	Tilden	and	
Sibley	Parks.		It	is	the	most	botanically	diverse	area	of	its	size	in	the	East	Bay.		We	believe	
the	Project	area	is	the	core	of	a	larger,	local	ecological	zone,	the	High	Ridge	Volcanic	Area.		
From	south	to	north,	this	area	runs	from	Gudde	Ridge	(in	Sibley	RP)	north	through	the	
Watershed	and	ends	just	below	Inspiration	Point	(in	Tilden	RP).		The	zone	is	about	six	
miles	long	and	about	a	half-mile	wide.		Here	is	a	geologic	cross	section	of	the	area:	
	

	
	
These	unique	ecologic	features	contribute	to	the	botanic	diversity:	
	
-High	Ridges:		The	ridgelines	in	the	zone	average	1,600	feet	and	above	in	elevation.		These	
ridges	create	unique	weather	patterns	and	ecotones.	
-	Volcanic:		The	zone	is	underlain	by	the	Moraga	Volcanics	unit	(red	in	the	map),	which	
dates	from	10	million	years	ago.		It	is	now	tilted	to	nearly	vertical.		Volcanic	soil	has	unique	
properties.		
-	Precipitation:		This	is	the	highest	rainfall	area	in	the	East	Bay	averaging	over	34	inches	a	
year.		And	in	summer	fog,	every	ridgeline	tree,	shrub,	and	hummock	combs	out	significant	
fog	drip	(not	just	the	Eucs!!).		
-	Climate:		Ecologically,	this	is	where	the	coastal	fog	meets	the	inland	heat	(and	sometimes	
snow	in	winter!)		On	hot,	rocky	south	slopes,	there	are	plant	associations	straight	out	of	
Southern	California;	on	north	slopes	grow	plants	from	the	North	Coast.			
	
Time	and	again,	both	in	the	field	and	through	the	Calflora	database,	we	have	noticed	similar	
communities	of	plants:	some	typical	of	hot,	rocky	scree	slopes;	some	typical	of	the	wooded	
north	slopes;	some	typical	of	springs	and	seeps,	for	which	volcanic	areas	are	famous.		We	
are	especially	interested	in	the	open,	rocky,	meadow-like	ridgelines,	where	the	
concentrations	of	natives,	especially	native	bunchgrasses	and	perennials,	are	the	highest.		



We	call	these	areas	“high	ridge	meadows”	and	they	have	been	a	big	focus	of	our	project.		
The	Skyline	Trail	passes	through	three	of	these,	at	the	Yampah	Bowl,	Diablo	Bend	and	
Siesta	Nose.	
	
2.		A	Restoration	Success:	Fleshy	Lupine	–	back	from	the	edge	of	extinction	
	
Much	has	recently	been	made	of	the	reintroduction	of	the	Peregrine	Falcons	to	Walnut	
Creek’s	Pine	Canyon	area.		We	have	a	similar	story	at	Skyline,	involving	a	lupine.		Fleshy	
Lupine	(Lupinus	affinis)	is	a	lovely,	tall,	blue	and	white	lupine.		Here’s	a	picture:	
	
	

	
	
Although	they	have	never	been	common,	both	in	the	East	Bay	and	around	California,	in	the	
early	days	they	were	once	found	in	several	East	Bay	locations:	Livermore,	Strawberry	
Canyon;	Grizzly	Peak,	Fish	Ranch	Road.		Brewer	(Up	and	Down	California)	found	them	in	
Martinez	in	1862.		In	1895,	Davy	reported	them	as	widespread	in	Antioch.		But	gradually	all	
these	populations	have	disappeared.		Until	recently,	Fleshy	Lupine	was	thought	to	be	
extinct	in	the	East	Bay	(Alameda	and	Contra	Costa	counties).		They	were	listed	as	A1x	in	
our	East	Bay	CNPS	database	of	rare	plants;	the	“x”	standing	for	extirpated.	
	
In	April	of	2018,	I	noticed	a	bright	patch	of	showy,	tall	blue	and	white	lupine	growing	along	
Grizzly	Peak	Blvd.	and	stopped	to	check	them	out.		With	the	help	of	the	Jepson	Herbarium	
and	the	lupine	experts,	we	confirmed	that	these	were	indeed	Fleshy	Lupines.		They	had	
been	hiding	in	plain	sight	for	nearly	a	hundred	years!		In	botanical	circles,	this	was	big	
news;	and	yet	sobering,	only	one	colony	in	all	of	the	East	Bay.		A	diligent	road	crew	could	
wipe	them	out	with	one	good	blast	of	Roundup.	
	



The	Project	decided	to	see	what	we	could	do	to	bring	them	back	from	the	edge	of	
extinction.		We	analyzed	the	spot	where	they	were	growing:	east-facing	slope;	deep	
Volcanic	clay	at	the	edge	of	a	red	‘bake	zone;’	soil	heavily	churned	by	gophers.		We	gathered	
seeds	and	began	to	search	for	similar	sites,	both	in	the	Skyline	Trail	corridor	and	along	
Barberry	Ridge.		That	fall,	we	grew	plants	in	our	nursery	and	planted	seedlings	in	six	
locations.		Once	planted,	they’ve	been	completely	on	their	own.		Four	of	these	populations	
flowered	and	cast	out	seed.		Two	of	them	are	along	the	trail.		In	each	locale,	the	following	
year	there	were	ten	times	as	many	plants.		This	year,	there	are	hundreds.		This	is	now	the	
third	generation,	growing	wild	and	free.		The	Watershed,	both	on	and	off-trail,	has	become	
a	solid	refugio	for	this	rare	plant.		That’s	restoration	in	action!	
	
3.		California	Meadowlands	–	our	most	degraded	ecosystems	
	
Call	them	grasslands,	prairie,	or	meadowlands;	these	ecosystems	in	California	are	our	most	
degraded.		California	meadowlands,	in	their	natural	state,	are	forb-lands.		(Forbs	are	broad-
leaf	plants;	most	commonly	known	as	wildflowers).		Like	the	great	prairies	of	the	Mid-west,	
meadowlands	are	a	rich	mix	of	grasses,	perennial,	and	annual	native	plants.		John	Muir	
wrote	of	riding	over	Pacheco	Pass	in	spring	to	see	vast	carpets	of	wildflowers,	some	as	high	
as	the	belly	of	his	horse.		Early	San	Franciscans	reported	that	you	could	take	the	boat	over	
to	Berkeley	and	gather	a	bushel	of	flowers	in	half	an	hour.	
	
What	happened?		Centuries	of	livestock	overgrazing	and	invasive	grasses	have	nearly	
choked	the	meadowlands	to	death.		The	grassy	green	hills	of	the	East	Bay	are,	in	truth,	
degraded	pasture.		Often,	there	is	not	a	single	native	plant	to	be	found.		A	local	
restorationist	often	says,	“There	are	over	1,600	species	of	native	bees	in	California.		See	all	
those	Wild	Oats;	they	means	nothing	to	a	bee.”		(Grasses	are	wind	pollinated;	they	don’t	
make	nectar;	rarely	support	insect	diversity;	that’s	what	flowers	do).		So	the	loss	of	our	
forb-lands	is	also	a	loss	of	native	insects,	and	that	part	of	the	web	of	life.	
	
Even	when	grazing	is	removed,	the	natives	rarely	rebound.		Their	seed	bank	is	gone.		And	
the	big-seeded	invasive	grasses,	the	oats	and	bromes,	while	good	livestock	feed,	are	very	
greedy	and	grow	into	a	smothering	thatch.		California	did	not	evolve	with	large-seeded	
annual	grasses.		California	uniquely	evolved	with	forbs.	
	



4.		Restoring	Meadowlands	Along	the	Skyline	Trail	Corridor	–	standards,	methods	and	
colleagues.	
	
A	big	focus	of	our	Project	is	restoring	High	Ridge	meadowland	ecosystems	both	in	the	
Skyline	Trail	corridor	and	along	ridge	between	Siesta	Gate	and	Hwy	24.		For	reference,	here	
is	a	trail	map	of	the	corridor	between	Steam	Trains	Gate	and	the	EBMUD	Water	Tank	
(Berkeley	Hills	Reservoir):	
	

	
	
Plants	are	the	basis	of	biodiversity	on	land.		Given	millions	of	years	of	co-evolution,	if	there	
is	a	healthy	diversity	of	native	plants,	the	rest	of	the	biodiversity	will	follow.		In	restoring	
native	plant	communities,	we	work	from	a	four-part	framework:	Assess,	Remove,	Restore	
and	Evaluate.	
	
Assess:		The	Society	for	Ecological	Restoration	has	a	three	tier	scheme	for	assessing	the	
health	of	ecosystems:	damaged,	degraded,	or	destroyed.		(See	the	SER	attachment	in	the	
Appendix	for	further	discussion).		In	our	view,	damaged	is	up	to	30%	invasives;	degraded	
ranges	up	to	100%,	which	would	be	destroyed.		To	be	accurate,	the	assessment	has	to	be	
granular,	meter-by-meter,	as	conditions	can	change	radically	over	a	short	span.		Using	this	
framework,	we	find	sobering	results.		While	the	Skyline	Trail	corridor	has	many	areas	that	
are	pristine	or	new	pristine	ecosystems,	rarely	do	we	find	meadow	areas	at	Skyline	that	
would	even	qualify	as	damaged;	most	are	in	the	degraded	range.		It	is	common,	and	
disheartening,	too,	to	find	numerous,	large	(250	sq.	ft.)	meadow	areas	without	a	single	
native	plant:	completely	destroyed.			



	
To	make	a	granular	assessment,	we	can	use	a	process	called	‘percent	cover’.		Here,	a	meter	
grid	is	laid	on	the	ground.		Then	every	species,	native	and	exotic,	is	listed.		Then,	for	each	
species,	we	use	a	visual	metering	grid	to	gauge	the	percent	cover	for	each	species.		Here	is	
the	CNPS	“percent	cover	diagram	grid”:	

	



These	are	the	results	of	a	recent	survey	in	the	Yampah	Bowl	area	(See	next	section	on	
Yampah	Bowl	for	a	detailed	analysis):

		

Yampah Bowl Cover Survey

Native Species Common Name Percent Cover 
Agrostis palens Creeping Bent Grass 3%
Elymus glaucus Blue Wild Rye 1%
Epilobium brachyantherum Wilow Herb 1%
Eriogonum nudum Naked Buckwheat 1%
Madia gracilis Graceful Tarweed 12%

Total Native Cover 18%

Exotic species:
Avena sativa Wild Oats 17%
Brachypodium distachyon False Brome 10%
Carduus pycnocephalus Italian Thistle 2%
Erodium cicutarium Stork's bill 1%
Festuca myorus Six Week's Fescue 30%
Geranium dissectum Geranium 15%
Lolium multiflorum Italian Rye 1%
Scabiosa Pincushion flower 2%
Scandix pecten-veneris Shepherd's Needle 4%
Trifolium hirtum Rose clover 1%
Vicia sativa Vetch 2%

Total Exotic Cover 85%

7-Feb-21



Besides	selective	granular	analysis,	we	make	native	plant	lists	for	each	major	meadow	area.		
Below	is	the	current	native	plant	list	for	Siesta	Nose,	a	High	Ridge	dry	meadow	area	on	the	
trail:

	

Siesta Nose Native Plants

Species Common Name Plant Family
Annuals: 26 species
Aphanes occidentalis Ladies Mantle Aster
Acmispon wrangelianus Calf lotus Bean or Pea
Astragalus gambelianus Miniature Locoweed Bean or Pea
Castilleja exserta Purple Owl's Clover Broomrape
Clarkia purpurea Purple Clarkia Evening Primrose
Crassula connata Sand Pygmy Weed Stonecrop
Daucus pusillus Wild Carrot Parsley
Gilia achilleafolia Californa Gilia Phlox
Lepidium strictum Peppergrass Mustard
Lupinus affinis Fleshy Lupine Bean or Pea
Lupinus bicolor Miniature Lupine Bean or Pea
Madia elegans Elegant Tarweed Aster
Madia gracilis Graceful Tarweed Aster
Navarretia melita Sweet Skunkweed Phlox
Navarretia squarosa Skunkweed Phlox
Plagiobothrys nothofulvus Popcorn Flower Borage
Plantago erecta California Plantain Plantain
Pseudognaphalium calif. California Everlasting Aster
Psilocarphus oregonus ? Wooly Marbles Aster
Pterostegia drymariodes Fairy mist Buckwheat
Salvia columbariae Chia Mint
Tetrapteron graciliflorum Hillside Sun Cups Evening Primrose
Trifoium pink Clover Bean or Pea
Trifolium microcephalum Small-headed Clover Bean or Pea
Trifolium wildenovskii Tomcat Clover Bean or Pea
Urospermum lindleyi Silver Puffs Aster

Perennials: 13 species
Calystegia subacaulus Hill Morning Glory Morning Glory
Chloragalum pomeridianum Soap Root Agave or Asparagus
Cirsium occidentale Cobweb Thistle Aster
Dichelostemma capitatum Blue Dicks Agave or Asparagus
Epilobium canum California Fuchsia Evening Primrose
Eriogonum nudum Naked Buckwheat Buckwheat
Escholtzia californica California Poppy Poppy
Monardella villosa Coyote Mint Mint
Phacelia imbricata Imbricate Phacelia Borage
Sanicula crassicaulis Woodland Sanicle Mint
Satureja douglasii Yerba Buena Mint
Toxiscordium fremontii Star Lily Sumac
Wyethia helenoides Wooly Mule's Ears Aster

Grasses: 8 species
Agrostis palens Creeping Bent Grass Grass
Elymus glaucus Blue Wild Rye Grass
Elymus multisetus Sqiurreltail Grass Grass
Elymus x hansenii Hansen's Wild Rye Grass
Koeleria macrantha June Grass Grass
Melica californica California Melic Grass
Melica torreyana Coast Range Melic Grass
Stipa pulchra Purple Needle Grass Grass

Woody Plants: 7 species
Artemsia californica California Sage Aster
Baccharis pilularis Coyote Bush Aster
Lupinus albifrons Silver Lupine Bean or Pea
Diplacus aurantiacus Sticky Monkey Lopseed
Quercus agrifolia Coast Live Oak Oak
Toxicodendron diversilobum Poison Oak Sumac
Umbellularia californica Bay Laruel Laurel

Species count:
Annuals 26
Perennials 13
Grasses 8
Woody 7

Total species: 54
23-Nov-20



Remove:	To	fully	remove	the	invasive	species,	we	need	to	do	two	things:	prevent	the	
invasives	from	making	new	seeds;	and,	exhaust	the	invasive	plant	seed	bank	in	the	soil.		As	
in	painting	a	room,	the	real	work	is	in	the	preparation.		We	use	many	techniques,	such	as	
mowing	and	hand	weeding,	to	prevent	new	seeds.		It	takes	from	three	to	four	years	to	
substantially	exhaust	the	seed	bank	of	invasive	in	the	soil.		Wild	Oats	(Avena)	is	gone	in	a	
year	or	two;	Italian	Thistle	takes	three	years;	Perennial	Mustard	(Herschfeldia)	may	take	
five	or	more	years.		Each	area,	each	granular	area,	is	unique.	
	
Restore:		In	a	perfect	world,	with	the	invasives	decreasing,	we	could	rely	on	natural	
increase	of	the	natives	to	complete	the	restoration.		If	the	location	is	merely	degraded,	the	
natives	will	be	increasing	in	numbers	during	the	removal	time.		For	heavily	degraded	
meadowlands,	obvious	plant	species	(for	example	Needlegrass	or	Soap	Root)	are	often	just	
plain	missing	and	their	seed	bank	is	gone,	too.		Here’s	an	analogy:	a	healthy	mouth	will	
have	a	full	set	of	teeth;	each	tooth	is	different,	yet	they	are	each	part	of	a	larger	whole.		If	
there	are	teeth	missing,	a	good	dentist	can	look	inside	and	immediately	ID	which	ones	they	
are	and	suggest	what	to	do.	
	
Our	approach	is	similar.		We	study	each	Skyline	area	meadow	ecosystem	and	make	lists	of	
the	native	plants	in	each.		We	do	this	along	the	Skyline	Trail,	and	on	the	long	Barberry	
Ridge	between	Siesta	Gate	and	Hwy	24.		We	do	this	along	the	High	Ridge	(San	Pablo	Ridge)	
going	north	through	Tilden	Park,	both	on	the	Park	side	and	on	the	east-facing	Watershed	
side.		The	east-facing	EBMUD	property	is	actually	the	richest	and	most	biodiverse	area	we	
have	found	in	the	High	Ridge	area,	but	incredibly	steep	very	hard	to	physically	access.		We	
notice	outlying	pockets	of	natives.		We	call	these	the	“Last	of	the	Mohicans.”		We	make	lists	
for	dry	rocky	meadows	and	list	for	moist	meadows.			
	
Then	we	compare	the	lists,	noting	the	overlaps	and	the	outliers,	and	from	that	develop	a	
composite	sense	of	the	meadowland	ecosystem	list	for	both	dry	and	moist	meadow	areas.		
We	try	to	identify	which	plants	are	the	“keystone”	species	–	usually	large	flowered	ones	
who	provide	lots	of	pollen	and	nectar	for	the	insects.		We	then	use	the	composite	list	as	the	
“full	set	of	teeth”	from	which	to	assess	which	species,	if	any,	might	be	“missing”	from	a	
particular	restoration	site.		
	
We	turn	this	into	a	plan	for	restoration	at	the	site.		Where	natural	increase	is	bringing	a	rich	
biodiversity,	we	can	just	watch	and	weed.		If	there	are	obvious	gaps,	then	we	select,	which,	
if	any,	species	should	be	given	a	second	chance	to	“be	fruitful	and	multiply.”		We	do	this	
through	direct	seeding	or	with	small	plant	starts.		Planting	is	actually	a	tiny	part	of	our	
overall	efforts,	around	2%,	in	terms	time	applied.		We	collect	only	local	seeds	from	within	
the	High	Ridge	Volcanic	area	on	Watershed	land.		We	use	“best	practices”	for	seed	
collection.		We	grow	our	plants	under	“best	nursery	sanitary	practices”	to	prevent	
introducing	pathogens	into	the	Watershed.		We	plant,	with	the	rains.		Once	in	the	ground,	
the	plants	are	essentially	on	their	own.		Our	job	is	then	to	keep	removing	the	invasives.	
	
Evaluate:		We	monitor	and	evaluate	two	main	factors:	the	decrease	in	invasives	and	the	
natural	increase	of	the	natives.		For	invasives,	the	most	important	question	is	did	any	make	
seeds	at	the	target	site?		We	study	which	techniques	were	most	effective	in	eradicating	the	
invasives,	especially	in	terms	of	human	labor	expended.		We	observe	which	exotic	plants	
smother	natives,	and	which	can	co-exist.			
	



For	the	natives,	we	pay	close	attention	to	natural	increase.		Some	natives	will	prosper	and	
some	will	fade	out.		Each	site	is	unique,	but	we	look	for	overall	patterns.		We	look	to	
understand	the	conditions	that	led	to	the	results:	soil,	exposure,	rainfall,	smothering,	and	
browsers.		This	is	not	so	easy,	but	with	time	we	learn	to	see	more	deeply	into	subtle	
habitats	and	microhabitats.		Ultimately,	with	only	native	plants	in	the	mix,	healthy	
ecosystems	will	be	on	the	path	to	recovery.		This	does	not	by	any	means	mean	that	every	
meadow	species	will	or	should	grow	everywhere.	Nature	will	sort	out	that	part.		This	is	
restoration,	not	gardening.	
	
Colleagues:	We	note	a	request	for	names	of	colleagues.		Here’s	our	practice.		We	consult	
with	whomever	we	can	find	willing	to	offer	good	advice	or	insight.		For	example,	we	may	
need	help	with	a	difficult	plant	ID,	such	as	a	Sedge.		We	may	need	help	to	better	
understanding	the	pollinators,	or	fire	ecology.		We	read	books	and	journals,	most	
importantly	CNPS’s	Fremontia	and	those	of	the	Society	for	Ecological	Restoration.		We	visit	
restoration	sites	in	Northern	California,	most	notably	Walnut	Creek’s	Fossil	Hill	and	UC	
Davis’s	McLaughlin	Preserve.		When	we	can,	we	have	brought	to	the	site	faculty	from	UC	
Berkeley,	scientists	from	the	National	Park	Service	and	Ca	State	Parks,	and	leaders	of	
municipal	sponsored	restoration	projects.		No	money	has	been	exchanged.		None	of	these	
have	written	any	plans	for	us	to	follow.		We	listen,	discuss,	and	learn,	and	then,	in	
consultation	with	Watershed	staff,	WE	decide	what	to	do.		We	design	and	carry	out	our	own	
plans.		None	of	our	colleagues	sees	themselves	as	spokespersons	for	the	project.		They	are	
busy	people;	we	respect	their	privacy.		Restoration	science	is	a	young	field;	we	are	learning	
together.		Let’s	keep	the	discussion	focused	on	goals,	methods	and	results;	on	what	works,	
not	on	personalities.		The	bottom	line	is	what	happens	in	the	field:	sustainable	biodiversity	
at	Skyline	Gardens.	



5.	The	Yampah	Bowl	–	site	of	2021	trailside	plantings	
	
In	this	section	I	will	go	through	the	four	steps	of	Assess,	Remove,	Restore,	and	Evaluate,	as	
context	for	discussing	the	trailside	plantings	noted	in	Eric’s	query.	
	
Assess:		The	Yampah	Bowl	is	an	east	facing	bowl	of	about	2,000	s.	ft	above	and	adjacent	to	
the	Skyline	Trail.		The	name	comes	from	the	patch	of	native	Yampah	(Perideridia	kelloggii)	
at	the	bottom	of	the	bowl	that	the	trail	bisects.		Yampah	is	a	key	food	plant	for	the	large	
Parsley	Swallowtail	butterflies.		This	is	a	moist	meadow	site;	in	the	rainy	season,	there	is	a	
constant	seep	onto	the	trail	bed.		There	good	patches	of	native	Bent	Grass	(Agrostis	sp.),	
Bracken	Fern	(Pteridium),	Buttercups	(Ranunculus),	and	Narrow-leaved	Mules	Ears	
(Wyethia)	towards	the	bottom	of	the	Bowl,	all	plant	indicators	of	a	mesic	(more	moist)	site.		
Also	of	note,	this	is	the	only	trailside	site	where	Ookow	(Dichelostema)	grows	at	Skyline,	
and	we	hope	invasive	removal	will	encourage	their	increase.	
	
This	is	the	most	heavily	“gopher-ated”	meadow	site	we	have	encountered	at	Skyline.		They	
constantly	churn	the	soil,	and	we	marvel	that	any	plants	at	all	survive.		This	gives	a	clue	
that	the	site,	whether	native	or	exotic,	will	heavily	favor	annual	plants,	which	it	does.	
	
In	2016,	the	site	was	predominately	a	field	of	Italian	Thistle,	with	select	natives,	mostly	of	
them	perennials.		There	is	a	long	history	of	grazing	in	the	area;	according	to	Watershed	
staff,	grazing	was	ceased	about	35	years	ago.		Evidence	of	grazing	is	at	the	top	of	the	site:	
	

	
	
The	photo	above	shows	both	the	more	recent	metal	livestock	fence	and	an	old-growth	
redwood	fence	post,	from	the	previous	fence.		According	to	the	late	Chris	Thayer,	the	
original	homestead	family	ran	sheep	in	the	area.			
	
	
This	next	photo	shows	the	plot	section	analyzed:	
	



			
	
This	is	a	3’	by	4’	plot.		It	is	directly	adjacent	to	the	planted	area.		For	easy	reference,	I	will	
re-insert	the	plant	cover	survey	results	for	this	plot:	
	

	 	
We	have	mostly	eliminated	the	Italian	thistle	from	the	site,	but	a	sample	plant	cover	survey	
done	Feb	7,	2021	showed	18%	native	plant	cover	and	85%	invasive	plant	cover.		We’ve	got	
a	long	way	to	go.			
	
Remove:		Italian	thistle	have	been	the	main	focus	of	removal,	which	is	mostly	complete.		
The	have	the	most	biomass	of	the	invasives.		We	have	worked	on	this	every	season	for	four	
years.		We	have	yellow-flagged	populations	of	native	plants	in	the	area	and	hand	weed	
around	them.		
	



Restore:		We	are	relying	on	hand	weeding	to	create	space	for	the	native	annuals	to	increase	
naturally.		The	weeding	is	very	time	consuming,	but	unavoidable	because	of	the	presence	of	
native	annual	seedlings.		This	is	going	to	be	a	very	long-term	process.	
	
Here	is	the	native	plant	list	for	the	site:	
	

	
	

Yampah Bowl Native Plants

Native Species Common Name Plant Family
Annuals:  8 species
Clarkia rubicunda Purple Clarkia Evening Primrose
Lupinus affinis Fleshy Lupine Bean or Pea
Lupinus bicolor Miniature Lupine Bean or Pea
Madia gracilis Graceful Tarweed Aster
Montia sp. Miner's Lettuce
Plagiobothrys nothofulvus Popcorn Flower Borage
Pseudognaphalium calif. California Everlasting Aster
Trifolium wildenovskii Tomcat Clover Bean or Pea

Perennials: 17 species
Achillea millefolium Yarrow Aster
Artemisia californica California Sage Aster
Aster chilense Caifornia Aster Aster
Chloragalum pomeridianum Soap Root Agave or Asparagus
Dichelostemma congestum Ookow Agave or Asparagus
Epilobium brachyantherum Willow herb Evening Primrose
Eriogonum nudum Naked Buckwheat Buckwheat
Escholtzia californica California Poppy Poppy
Monardella villosa Coyote Mint Mint
Phacelia californica California Phacelia Borage
Perideridia kelloggii Yampah Parsley
Ranunculus canus Buttercup Buttercup
Sanicula crassicaulis Woodland Sanicle Mint
Satureja douglasii Yerba Buena Mint
Wyethia angustifolia Narrow Mule's Ears Aster
Wyethia helenoides Wooly Mule's Ears Aster
Pteridium aquilinum Bracken Fern Fern

Grasses: 4 species
Agrostis palens Creeping Bent Grass Grass
Elymus glaucus Blue Wild Rye Grass
Melica torreyana Coast Range Melic Grass
Stipa pulchra Purple Needle Grass Grass

Woody Plants: 7 species
Artemsia californica California Sage Aster
Baccharis pilularis Coyote Bush Aster
Lupinus albifrons Silver Lupine Bean or Pea
Diplacus aurantiacus Sticky Monkey Lopseed
Quercus agrifolia Coast Live Oak Oak
Toxicodendron diversilobum Poison Oak Sumac
Umbellularia californica Bay Laruel Laurel

Native Species count:
Annuals 8
Perennials 17
Grasses 4
Woody 7

7-Feb-21
Total 36



In	terms	of	“missing	teeth”	in	this	moist	meadow	ecosystem,	our	main	finding	is	the	
sparseness	of	Mule’s	Ears	at	the	site.		Wyethia	are	keystone	plants,	especially	for	the	
insects,	but	they	take	at	least	3	years	to	flower	from	seed.		They	are	actually	quite	common	
on	east-facing	slopes	in	areas	that	have	not	been	grazed.		We	wanted	to	get	them	started	
while	we	continue	work	to	reduce	the	annual	invasives.		A	similar	meadow	just	north	of	
Vollmer	is	full	of	thousands	of	W.	angustifolia.		These	seem	to	be	an	obvious	trial	candidate.		
There	is	a	already	a	small	population	of	these	at	the	s.	edge	of	the	site	and	we	believe	they	
would	naturally	increase	to	cover	the	bottom	tier,	if	the	invasives	were	kept	away	for	fifty	
years	(they	take	at	least	3	years	to	flower	from	seed,	and	disperse	at	the	rate	of	about	a	foot	
a	year,	in	the	best	of	conditions).		That	time	scale	seems	impractical	for	a	human	
restoration	project.		Thus,	we	planted	24	of	them	to	accelerate	that	process;	the	plantings	
begin	12	feet	north	of	the	existing	Wyethia	patch	and	are	from	seed	collected	from	along	
the	trailside.		On	the	drier	trail	shoulder,	we	planted	several	clusters	of	W.	helenoides,	
which	occur	naturally	about	30	feet	to	the	north.		It	may	appear	that	there	are	few	
invasives	in	the	planted	areas;	that	is	because	we	thoroughly	weed	the	area	before	
planting.		
	
Evaluate:	In	terms	of	invasives,	the	good	news	is	that	the	remaining	invasives	are	mostly	of	
small	stature,	meaning	hopefully	less	smothering	of	native	annuals.		In	terms	of	natives,	our	
hand	weeding	has	definitely	led	to	an	increase	in	native	annuals.		A	patch	of	Farewell	to	
Spring	(Clarkia)	has	grown	five-fold	(from	3	feet	to	15	feet)	with	careful	hand	weeding.		
The	same	trend	is	true	for	Slender	Tarweed	(Madia	gracilis),	Popcorn	Flower	
(Plagiobothrys),	and	Miner’s	Lettuce	(Claytonia)	populations.		We	plan	to	take	a	careful	
census	of	other	native	annual	“missing	teeth”	growing	at	other	moist	meadow	areas	to	
complete	the	ecosystem.	
	
To	increase	the	size	of	the	small	Yampah	patch,	we	planted	25	small	seedling	plugs	of	
Yampah	within	several	feet	of	the	main	patch	in	early	2019.		None	appear	to	have	survived.		
We	appear	to	have	mis-judged	the	moisture	level	in	the	area	–	too	dry	for	Yamaph.		It	will	
be	interesting	to	see	how	the	gophers	will	relate	to	the	new	Wyethia	seedlings.		We’ll	just	
have	to	wait	and	see	about	that.		
	



6.	Planting	list	(2016	to	present)	and	map	in	Skyline	Trail	Corridor		
	
Here	is	the	updated	plant	list	and	map	for	trailside	(within	20	feet	on	both	sides)	plantings	
along	the	Skyline	Trail	Corridor.		The	detailed	discussion	for	plantings	pre-2020	is	
attached.	

	
The	only	plantings	in	2020	were	at	Siesta	nose.		Ten	Coyote	Mint	(Monardella)	and	ten	June	
Grass	(Koeleria)	plugs	were	planted	there	as	obvious	“missing	teeth”	candidates	for	a	dry	
meadow	area.		They	all	appear	to	be	alive.	
	
The	only	remaining	plantings	in	the	Skyline	Trail	corridor	for	this	season	are	for	Siesta	
Nose:	5	Cobweb	Thistle	seedlings	to	replace	natural	seedlings	that	were	mistakenly	
removed	in	weeding	as	a	result	of	“operator	error”!.	
	
No	planting	plans	for	the	Skyline	Trail	corridor	have	been	made	for	future	years.	

Skyline Trail Plantings  Skyline Gardens Project EB CNPS
From south to north: May, 2016 - Feb, 2021

All plants are project area native species; sourced in project area

Trail Site Yampah Yampah Diablo Eucalyptus Siesta Siesta Switchbacks St. Trains Totals
(from south to north) Bowl Bowl Bend Grove Nose Nose Area Gate

Planting date Mar 13, '19 Jan 21, '21 Jan 3, '19 Jan 28 '18 Dec 15, '18 Jan 1, 2020 Jan 5, '17 Feb 6, '19

Total Planted per site 37 33 10 25 89 20 59 75 338

Plant Species:
Buckeye (A. calif.) 3 3
Calif. Poppy (E. calif.) 27 10 37
Chia (S. columbariae) 5 8 5 18
Columbine (A. formosa) 1 1
Coyote Bush (B. pilularis) 5 5
Coyote Mint (Monardella m.) 10 10

Fuchsia, Calif (E. canum) 2 2
Gooseberry (R. menziesii) 1 1
Grass, Coast R. Melic (M. torryeana) 10 10
Grass, June (Koeleria m.) 10
Grass, Squirreltail (E. multisetus) 10 15 25
Grass, Wild Rye (E. glaucus) 10 5 15

0
Lupine, Fleshy (L. affinis) 12 7 19
Lupine, Silver  (L. albifrons) 3 5 8
Lupine, Woodland  (L. latifolius) 5 1 4 10
Mule's Ears, Wooly (W. helenoides) 9 3 5 17
M E, Narroa (W. angustifolia) 24 24

0
Phacelia, Calif (P. calif.) 6 10 15 31
Phacelia, Imbricate (P. imbricata) 6 6
Phacelia, Woods (P. imbricata) 10 10
Soap Root (C. pomeridianum) 5 5
Sticky Monkey (M. aurantiacus) 5 6 11

0
Strawberry (F. vesca) 20 20
Thistle, Cobweb (C. occidentale) 5 10 5 20
Yampah (P. kellogii) 25 25
Yarrow (A. millefolium) 5 5



	
Attachments	
	
A.		What	is	Ecological	Restoration	–	Society	for	Ecological	Restoration,	the	academic	and	
trade	organization:	

	
	

(http://www.ser.org)

SER	HOME	(HTTP://WWW.SER.ORG)

(http://www.ser.org)

Donate	(http://www.ser.org/donations/fund.asp?id=15152)	|	Join	(http://www.ser.org/general/register_start.asp)

MENU	 Í

Home	(https://www.ser-rrc.org)	>	What	is	Ecological	Restoration?

What	is	Ecological	Restoration?

Photo	sequence	showing	mangrove	restoration	at	Palk	Bay,	India.	(©OMCAR	Foundation)

Ecological	restoration	is	the	process	of	assisting	the	recovery	of	an	ecosystem	that	has	been	degraded,	damaged,	or	destroyed.

Ecosystems	are	dynamic	communities	of	plants,	animals,	and	microorganisms	interacting	with	their	physical	environment	as	a	functional	unit.



	
	

These	communities	can	be	damaged,	degraded,	or	destroyed	by	human	activity.

Damage	refers	to	an	acute	and	obvious	harmful	impact	upon	an	ecosystem	such	as	selective	logging,	road	building,	poaching,	or	invasions	of	non-native

species.

Degradation	refers	to	chronic	human	impacts	resulting	in	the	loss	of	biodiversity	and	the	disruption	of	an	ecosystem’s	structure,	composition,	and

functionality.	Examples	include:	long-term	grazing	impacts,	long-term	over	�shing	or	hunting	pressure,	and	persistent	invasions	by	non-native	species.

Destruction	is	the	most	severe	level	of	impact,	when	degradation	or	damage	removes	all	macroscopic	life	and	commonly	ruins	the	physical	environment.

Ecosystems	are	destroyed	by	such	activities	as	land	clearing,	urbanization,	coastal	erosion,	and	mining.

Ecological	restoration	seeks	to	initiate	or	accelerate	ecosystem	recovery	following	damage,	degradation,	or	destruction.

Restoration	practitioners	do	not	carry	out	the	actual	work	of	ecosystem	recovery.	Rather,	they	create	the	conditions	needed	for	recovery	so	the	plants,

animals,	and	microorganisms	can	carry	out	the	work	of	recovery	themselves.	Assisting	recovery	can	be	as	simple	as	removing	an	invasive	species	or

reintroducing	a	lost	species	or	a	lost	function	(like	�re);	or	as	complex	as	altering	landforms,	planting	vegetation,	changing	the	hydrology,	and

reintroducing	wildlife.

The	goal	of	ecological	restoration	is	to	return	a	degraded	ecosystem	to	its	historic	trajectory,	not	its	historic	condition.	The	ecosystem	may	not

necessarily	recover	to	its	former	state	since	contemporary	ecological	realities,	including	global	climate	change,	may	cause	it	to	develop	along	an	altered

trajectory,	just	as	these	same	realities	may	have	changed	the	trajectory	of	nearby	undisturbed	ecosystems.	History	plays	an	important	role	in	restoration,

but	contemporary	conditions	must	also	be	taken	into	consideration.

When	is	restoration	complete?

Ecological	restoration	aims	to	re-establish	a	self-organizing	ecosystem	on	a	trajectory	to	reach	full	recovery.	While	restoration	activities	can	often	place	a

degraded	ecosystem	on	an	initial	trajectory	of	recovery	relatively	quickly,	full	recovery	of	the	ecosystem	can	take	years,	decades,	or	even	hundreds	of

years.	For	example,	while	we	can	initiate	a	forest	restoration	process	by	planting	trees,	for	full	recovery	to	be	achieved,	the	site	should	be	a	fully

functioning	forest	with	mature	trees	in	the	age-classes	representative	of	a	mature	native	forest.	If	there	were	500-year-old	trees	in	the	forest	that	was

destroyed,	then	the	restoration	should	logically	take	hundreds	of	years	to	achieve	full	recovery.	During	that	recovery	period,	unforeseen	barriers	to

recovery	may	be	encountered,	or	additional	restoration	activities	may	become	possible	at	later	stages	of	development.	Thus,	while	individual	restoration

activities	may	be	completed,	in	most	cases	the	restoration	process	continues	as	the	ecosystem	recovers	and	matures.

Restoration	is	not	a	substitute	for	conservation.

While	we	can	successfully	restore	biodiversity,	structure,	and	function	to	a	degraded	ecosystem,	ecological	restoration	is	not	a	substitute	for

conservation,	nor	should	the	promise	of	restoration	be	used	to	justify	destruction	or	unsustainable	use.	In	reality,	restoration	may	not	succeed	in	re-

establishing	the	full	assemblage	of	native	species	or	the	full	extent	of	the	original	ecosystem’s	structure	and	function.
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Appendix	B:	Detailed	analysis	of	Skyline	Trail	corridor	plantings	as	of	July,	2019:	
	
Notes and map of the six trailside plantings. 
 
We have planted local native plants at six sites along the Skyline Trail on EBMUD Watershed 
(between the Berkeley Hills Reservoir and Steam Trains Gate at Lomas Cantadas).  The map 
below shows the locations.  After the map, I have made some notes on each site, and then there 
follows a table showing when the sites were planted, and which species and numbers for each 
site.  All species planted are local species to the project area, and all were grown from locally 
collected seed gathered within the project area.  
 
We use the smallest-sized possible plant starts, which we grow ourselves.  For woody plants, we 
use Stubby tubes and for herbaceous plants we use cube trays.  I’ll bring along samples of each 
container to show at the site visit. 
 
The planted sites along the trail are of two basic types: restoration plantings (filling out 
ecosystems) and erosion/trail repair plantings.  Sometimes these categories overlap, and we try to 
cover both bases at the same site.  We pay special attention to establishing sustainable 
populations of the zone’s rare and significant plants, such as Fleshy Lupine and Cobweb Thistle.  
Compared to most restoration projects, we plant very sparely.  Our strategy is to plant a few 
plants at each site as colonizers, and then wait and observe if they will assist ecosystem recovery 
by natural increase of their own seeding.  Once plants are in the ground and settled with a shot of 
water, they are completely on their own.  If they want to be at a site and increase, great.  If not, 
that’s up the them, too.  
 
For the site visit, we will meet at Siesta Gate and go north, as this is where we’ve done the bulk 
of the trailside planting.  If time permits, we could visit the plantings to the south, but they are 
much smaller and folks can visit them at any time. 
 
Here’s the map of the trailside planting sites (in green): 
 
 



 
 
Here’s some quick notes on each site (from south to north).  (As to names of the sites, we have 
held close to 400 workdays at Skyline Gardens; and out of love and necessity, we have named 
many of the sites and features; partly so we can find each other, note what we’ve seen, or say 
where we will meet.  The naming is really fun, too.)    
 
- Yampah Bowl:  As the name suggests, this is a trailside grove of Yampah, but a small one.  We 
planted out a number of seedlings to hopefully increase the population of this important butterfly 
food plant.  Also, this site is one of our test spots (similar slope and aspect) for re-establishing 
viable populations of Fleshy Lupine (L. affinis) – a species that was thought to have been 
extirpated in the East Bay until we found a population along Grizzly Peak Blvd. in 2018.  The 
first year’s plantings mostly thrived, and made a lot of seeds, so we’re hopeful on that score.  By 
the way, the yellow flags on the slope do not mark plantings; they mark patches of high-density 
natives, and we are testing hand weeding a three-foot circle around each flag, sort of a mini-
Bradley approach and could expand and connect together.  We don’t yet have the people power 
to hand weed the whole slope, but over three years; we have nearly extirpated the Italian Thistle 
here, which was a huge job in itself. 
 
- Diablo Bend: this is the largest trailside ‘high ridge rocky meadow” where we have done 
extensive invasive removal along the trail and trail shoulder.  The slope is so steep that we have 
only been able to effectively work along the trail.  We test-planted a few Chia and Cobweb 
Thistle here to see if they wanted to be part of the ecosystem.  First year results: probably not, 
but the jury’s still out…  
 



- Eucalyptus Grove: the bare soil trail shoulder has been sloughing off and we planted a small 
number of native woodland grasses and Woodland Lupine to help stabilized the trail shoulder.   
 
- Siesta Nose: this is the second “high ridge rocky meadow” along the trail, bordered by 
woodland and coastal scrub on all sides.  With good scrub borders and a workable slope gradient, 
it’s a promising site for complete restoration, as once cleared, annual invasives will have a hard 
time moving back in through the perimeter woods and brush.  Also of note, this site is grazed by 
cattle in the summer, and that’s an important factor we are testing to asses the feasibility of a 
complete restoration in a grazed area, weed introduction, etc.  It’s also the best site to see ‘before 
and after’, as we have done a lot in the section above the bench, and almost nothing on the 
section below the bench.  I would rate this site as heavily degraded, initially.  For two years we 
have diligently removed invasives from the upper section and uncovered the bones of a good set 
of native grasses, perennials and annuals there.  In December of 2018, we planted a mix of 
perennials and annuals – species that we have found to be representative of less damaged sites of 
similar slope and aspect – to fill out the native plant gaps in the ecosystem at this site.   
 
- Switchbacks:  This part of the trail was completely reconstructed by the Trail Dogs in 
December of 2016.  The culvert at the bridge above this section had plugged up, and water had 
cut a long, deep, nearly impassible in winter V in the trail center.  Many yards of crushed rock 
and soil fill were hauled in and the trail was reconfigured to switchbacks.  The new trail bed was 
great, but there was a long and wide gash of bare soil on all sides.  To provide cover and stabilize 
the trail edges, we used “field to field” transplants of likely species – dug up and planted all in 
the same afternoon. 
 
- Steam Trains Gate: This site is both a trail shoulder and the road shoulder for Lomas Cantadas.  
In ecological terms, I would describe this as an artificial, destroyed ecosystem.  This condition is 
likely the result of the culvert installation that runs underneath and long ago grading of the 
roadbed for Lomas Cantadas.  The underlying soil appears to be a mélange of fill, with erratic 
volcanic stones, and chunks of asphalt and concrete.  Until the installation of steps in the trail 
bed two years ago, this trail section was also steep and dangerous.  The trail shoulder was 
partially graded to make room for the steps.  The initial plant cover was a dog’s breakfast of 
weedy invasives, with the exception of one Wild Cucumber, two browsed Live Oak saplings, 
some Coyote Brush, and a Few Mountain Dandelions (A. grandiflora).  Since the slope faces 
south, we planted to mimic the nearby Coastal Scrub (the Three Sisters of Coyote Brush, Sticky 
Monkey and Silver Lupine).  We planted densely here, for quick cover, and to discourage 
mountain bikes from cutting down the slope.  It’s hard to know how to classify this site, part 
restoration and part trailside stabilization.  We did our best.  The plants seem to love it, though; 
of the 75 plants planted in February, 69 are alive and they are thriving.  Nine of the eleven 
species planted here are found close by on the spur of Tilden Park to the east and above Lomas 
Cantadas.  This site was planted by Cal students of the UC Decal Class in Ecological Restoration 
that we hosted in the spring of 2019.  
 
	


