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Eric Wrubel



Invasive Species Early Detection 
Program (ISED)
 Goal: early detection/rapid 

response (EDRR)
 Survey all roads and trails in 

network parks every 3 years
 Golden Gate NRA, John 

Muir NHS, Muir Woods NM, 
Point Reyes NS, Pinnacles 
NP

 Priority list of potentially 
invasive species for each 
park



Why EDRR?
Intervention hierarchy
 Prevention
 Early detection
 Risk assessment
 Rapid response 
 Eradication
 Control

Eradication: 
removal of every reproducing individual of a species from an area –
Eliminates further impacts

Control: 
ongoing intervention to remove a proportion of individuals from an 
area – reduces further impacts



When is eradication a realistic goal?
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• CDFA early detection/rapid response program
• 18 “A” rated species
• 53 infestations

Rejmanek & 
Pitcairn 
(2002)



Which species?

 10 years of ISED 
surveys

 Excellent frequency 
& abundance data 
on 100+ species

 Keep finding new 
introductions

 Which species pose 
the greatest threat 
to resources?



Prioritization

 Chose priority 
species

 Inventory
 Species risk 

assessments
 Prioritize control

 Risk/abundance




Incomplete information on 
impacts and invasiveness of 
many species on our priority 
lists



Plant Risk Evaluation (PRE) Tool
 For species of unknown 

invasiveness in California
 Invasive history and 

climate matching
 Impact on plant and 

animal communities
 Reproductive strategies
 Dispersal

 Cal-IPC Evaluated 200 
watch list species in 2016



Cal-IPC Plant Assessment Form (PAF)



Assigning risk factors

Aegilops triuncialis 100
Ageratina adenophora 75
Ailanthus altissima 75
Albizia lophantha 75
Ammophila arenaria 100
Anthoxanthum 
odoratum 75
Arctotheca calendula 100
Arctotheca prostrata 75
Arundo donax 100
Berberis darwinii 75
Bromus tectorum 100
Buddleja davidii 100
Calendula arvensis 50
Carduus acanthoides 50
Carex pendula 75

Combine Cal-IPC Rating and 
PRE Scores to assign risk 
factors to spp.



Eradication Prioritization: Point Reyes
Factors
 Risk of 

invasiveness
 Distribution
 Abundance

 Risk / 
Abundance = 
Eradication 
Priority

Eradication 
Rank Species RiskFactor Area (m2)

1 Bromus tectorum 100 1
2 Sorghum halepense 100 1
3 Marrubium vulgare 50 1
4 Carex pendula 75 3
5 Rhamnus alaternus 75 4
6 Verbena bonariensis 75 6
7 Buddleja davidii 100 13
8 Spartina alterniflora 100 20
9 Ageratina adenophora 75 5

10 Ailanthus altissima 75 25
11 Berberis darwinii 75 16
12 Hypericum grandifolium 75 23
13 Stipa miliacea var. miliacea 50 26
14 Arundo donax 100 81
15 Scabiosa atropurpurea 75 21
16 Aegilops triuncialis 100 79
17 Ligustrum lucidum 100 200
18 Datura stramonium 75 200
19 Salsola soda 75 110
20 Linaria vulgaris 75 217


Sheet1

		Eradication Rank		Species		Status		RiskFactor		Area (m2)		Risk/Area		Regional Weight		(Risk/Area)*RegionalWeight

		1		Bromus tectorum		Treated, potentially eradicated		100		1		12500		2.5		31250

		2		Sorghum halepense		Treated, potentially eradicated		100		1		10000		3.0		30000

		3		Marrubium vulgare				50		1		7288		3.0		21863

		4		Carex pendula		Treated, potentially eradicated		75		3		2389		3.0		7166

		5		Rhamnus alaternus				75		4		1875		2.0		3750

		6		Verbena bonariensis				75		6		1156		3.0		3467

		7		Buddleja davidii				100		13		796		3.0		2387

		8		Spartina alterniflora		Treated, potentially eradicated		100		20		500		3.0		1500

		9		Ageratina adenophora				75		5		1407		1.0		1407

		10		Ailanthus altissima				75		25		299		3.0		896

		11		Berberis darwinii				75		16		471		1.5		706

		12		Hypericum grandifolium				75		23		330		1.5		496

		13		Stipa miliacea var. miliacea				50		26		189		2.5		473

		14		Arundo donax				100		81		124		3.0		373

		15		Scabiosa atropurpurea		Under treatment		75		21		361		1.0		361

		16		Aegilops triuncialis		Under treatment		100		79

Eric Wrubel: Eric Wrubel:
Estimate of most recent extent. Previously ca 500m2		127		2.0		253

		17		Ligustrum lucidum				100		200

Eric Wrubel: Eric Wrubel:
List 2. Estimated real area.		50		2.5		125

		18		Datura stramonium				75		200

Eric Wrubel: Eric Wrubel:
Rough estimate per Wende R.		38		3.0		113

		19		Salsola soda				75		110		68		1.5		102

		20		Linaria vulgaris		Under treatment		75		217		34		2.5		86

		21		Lepidium latifolium		Under treatment		100		262		38		2.0		76

		22		Spartium junceum		Under treatment		100		342

Eric Wrubel: Eric Wrubel:
Removed Phleger pops		29		2.5		73

		23		Carduus acanthoides		Under treatment? Eradicated?		50		203		25		2.0		49

		24		Phalaris elongata				75		334		22		2.0		45

		25		Maytenus boaria				75		298		25		1.5		38

		26		Phytolacca americana var. americana				50		314		16		2.0		32

		27		Phalaris arundinacea				100		1000

Eric Wrubel: Eric Wrubel:
Rough guess true area		10		2.5		25

		28		Iris pseudacorus				50		315		16		1.5		24

		29		Calendula arvensis				50		234		21		1.0		21

		30		Solanum aviculare		Under treatment		75		549		14		1.5		20

		31		Albizia lophantha				75		405		19		1.0		19

		32		Hypericum perforatum				75		625		12		1.5		18

		33		Ludwigia hexapetala				100		836		12		1.5		18

		34		Tradescantia fluminensis				75		1120		7		2.5		17

		35		Cortaderia selloana				100		1021		10		1.5		15

		36		Ludwigia peploides ssp. montevidensis				100		1067		9		1.5		14

		37		Pennisetum clandestinum				50		378		13		1.0		13

		38		Conicosia pugioniformis				50		470		11		1.0		11

		39		Robinia pseudoacacia				50		963		5		1.5		8

		40		Fallopia japonica		Under treatment		100		2203		5		1.5		7

		41		Tetragonia tetragonioides		Under treatment in some locations. Probably more widespread than indicated here.		50		1157		4		1.0		4

		42		Geranium purpureum				1		31		3		1.0		3

		43		Elymus caput-medusae		Under treatment		100		4655		2		1.5		3

		44		Euphorbia oblongata				50		1669		3		1.0		3

		45		Leucanthemum vulgare				75		2586		3		1.0		3

		46		Arctotheca prostrata				75		2595		3		1.0		3

		47		Centaurea solstitialis		Treated, potentially eradicated		100		5720		2		1.5		3

		48		Hedera helix				100		3907		3		1.0		3

		49		Arctotheca calendula		Treated. Under treatment?		100		10000

Eric Wrubel: Eric Wrubel:
Rough guess true area		

Eric Wrubel: Eric Wrubel:
Rough estimate per Wende R.		

Eric Wrubel: Eric Wrubel:
Removed Phleger pops		1		2.5		3

		50		Delairea odorata		Under treatment		100		4901		2		1.0		2

		51		Dittrichia graveolens		Under treatment		100		7371		1		1.5		2

		52		Xanthium spinosum				50		3713		1		1.5		2

		53		Vinca major		Widespread. Beyond eradication potential. Use containment strategy.		75		4071		2		1.0		2

		54		Cytisus scoparius		Widespread. Beyond eradication potential. Use containment strategy.		100		8304		1		1.0		1

		55		Centaurea melitensis				75		7140		1		1.0		1

		56		Rubus armeniacus		Widespread. Beyond eradication potential. Use containment strategy.		100		9853		1		1.0		1

		57		Oxalis pes-caprae				75		7715		1		1.0		1

		58		Cotoneaster franchetii				75		10309		1		1.0		1

		60		Anthoxanthum odoratum		Widespread. Beyond eradication potential. Use containment strategy.		75		16899		0		1.0		0

		61		Cotoneaster pannosus				75		27260		0		1.0		0

		62		Myriophyllum aquaticum		Widespread. Consider containment.		100		59328		0		1.0		0

		63		Trifolium angustifolium				50		34415		0		1.0		0

		64		Parentucellia viscosa		Under treatment		50		42445		0		1.0		0

		65		Pittosporum undulatum		Beyond eradication at Palomarin. Eradicate if found elsewhere.		100		85628		0		1.0		0

		66		Romulea rosea var. australis		Widespread. Beyond eradication potential. Use containment strategy.		100		143610		0		1.0		0

		67		Ammophila arenaria		Widespread. Beyond eradication potential. Use containment strategy.		100		185675		0		1.0		0

		68		Stipa purpurata		Beyond eradication at McCurdy. Eradicate if found elsewhere.		50		130172		0		1.0		0

		69		Stipa chaetophora		Beyond eradication at McCurdy. Eradicate if found elsewhere.		50		141986		0		1.0		0

		70		Carthamus lanatus		Widespread. Beyond eradication potential. Use containment strategy.		100		328571		0		1.0		0

		71		Centaurea calcitrapa		Beyond eradication at Genazzi. Eradicate if found elsewhere.		75		800000

Eric Wrubel: Eric Wrubel:
Rough estimate of gross area at 		

Eric Wrubel: Eric Wrubel:
Rough guess true area		0		1.5		0

		72		Brachypodium distachyon		Widespread. Beyond eradication potential. Use containment strategy, especially on PORE peninsula where less common.		75		712202		0		1.0		0

		73		Rytidosperma penicillatum		Widespread. Beyond eradication potential. Use containment strategy.		50		866269		0		1.0		0









PORE_GOGA_Regional

		Eradication Rank		Species		RiskFactor		Area (m2)

		1		Sorghum halepense		100		1

		2		Marrubium vulgare		50		1

		3		Carex pendula		75		3

		4		Verbena bonariensis		75		6

		5		Datura stramonium		75		17

		6		Ailanthus altissima		75		25

		7		Spartina alterniflora		100		40

		8		Buddleja davidii		100		57

		9		Agrostis avenacea		50		37

		10		Arundo donax		100		82

		11		Bromus tectorum		100		151

		12		Ligustrum lucidum		100		182

		13		Tradescantia fluminensis		50		94

		14		Arctotheca calendula		100		250

		15		Phalaris arundinacea		100		253

		16		Linaria vulgaris		75		217

		17		Lamiastrum galeobdolon		50		151

		18		Stipa miliacea var. miliacea		50		168

		19		Phoenix canariensis		50		179

		20		Mercurialis annua		1		4

		21		Carduus acanthoides		50		203

		22		Phalaris elongata		75		334

		23		Aegilops triuncialis		100		501

		24		Lepidium latifolium		100		535

		25		Phytolacca americana var. americana		50		346

		26		Hypericum canariense		100		729

		27		Rhamnus alaternus		75		589

		28		Tripleurospermum inodorum		50		400

		29		Hedera canariensis		100		866

		30		Ludwigia peploides ssp. montevidensis		100		1067

		31		Cynodon dactylon		75		865

		32		Cortaderia selloana		100		1226

		33		Dipsacus fullonum		75		980

		34		Berberis darwinii		75		1004

		35		Tradescantia fluminensis		75		1120

		36		Leptospermum laevigatum		75		1184

		37		Fuchsia magellanica		50		794

		38		Ludwigia hexapetala		100		1631

		39		Xanthium strumarium		50		818

		40		Ludwigia peploides		100		1682

		41		Nassella tenuissima		100		1833

		42		Iris pseudacorus		50		916

		43		Salsola soda		75		1457

		44		Hypericum grandifolium		75		1612

		45		Aptenia cordifolia		50		1094

		46		Robinia pseudoacacia		50		1365

		47		Solanum aviculare		75		2239

		48		Bromus madritensis ssp. Rubens		100		3243

		49		Centaurea calcitrapa		75		2436

		50		Fallopia japonica		100		3409

		51		Elymus caput-medusae		100		4655

		52		Mentha pulegium		75		3776

		53		Limonium ramosissimum		50		2521

		54		Spartium junceum		100		5198

		55		Geranium robertianum		1		56

		56		Cynara scolymus		75		4503

		57		Centaurea solstitialis		100		6663

		58		Xanthium spinosum		50		3713

		59		Tetragonia tetragonioides		50		3974

		60		Dittrichia graveolens		100		10014

		61		Digitalis purpurea		50		5675

		62		Maytenus boaria		75		10553

		63		Cestrum parqui		100		17309

		64		Hypericum perforatum		75		13923

		65		Roldana petasitis		1		240

		66		Pyracantha angustifolia		50		15954

		67		Drosanthemum floribundum		1		365

		68		Crataegus monogyna		50		18398

		69		Pennisetum clandestinum		50		18997

		70		Centaurea melitensis		75		29870

		71		Hedera helix		100		40532

		72		Ilex aquifolium		100		52951

		73		Pittosporum crassifolium		50		27095

		74		Conicosia pugioniformis		50		32655

		75		Lathyrus latifolius		25		16734

		76		Clematis vitalba		75		53157

		77		Myriophyllum aquaticum		100		71118

		78		Pittosporum undulatum		100		85664

		79		Cotoneaster lacteus		75		64383

		80		Albizia lophantha		75		67818

		81		Carpobrotus chilensis		75		69543

		82		Vinca major		75		76319

		83		Dactylis glomerata		50		51408

		84		Parentucellia viscosa		50		55032

		85		Calendula arvensis		50		59683

		86		Acacia melanoxylon		50		60030

		87		Oxalis pes-caprae		75		91137

		88		Ulex europaeus		100		124946

		89		Rubus armeniacus		100		131274

		90		Romulea rosea var. australis		100		145457

		91		Arctotheca prostrata		75		118892

		92		Rytidosperma caespitosum		75		139826

		93		Stipa manicata		50		93245

		94		Anthoxanthum odoratum		75		144096

		95		Ammophila arenaria		100		193465

		96		Scabiosa atropurpurea		75		157130

		97		Stipa purpurata		50		131071

		98		Euphorbia oblongata		50		140142

		99		Stipa chaetophora		50		141986

		100		Carthamus lanatus		100		328571

		101		Trifolium angustifolium		50		177721

		102		Cotoneaster pannosus		75		478075

		103		Delairea odorata		100		697356

		104		Festuca arundinacea		75		558496

		105		Leucanthemum vulgare		75		566461

		106		Brachypodium distachyon		75		712380

		107		Eucalyptus globulus		50		761571

		108		Geranium purpureum		1		16321

		109		Rytidosperma penicillatum		50		1082347

		110		Cytisus scoparius		100		2227886

		111		Ageratina adenophora		75		1990261

		112		Helichrysum petiolare		50		1370517

		113		Cytisus striatus		75		3267586

		114		Cotoneaster franchetii		75		4870347

		115		Sparaxis tricolor		1		131609







Scaling prioritization areas

Region 

Park

Watershed

Subwatershed



Next steps

Year 1: Treat highest 
priority species of 
very low abundance

Year 2 – on: Monitor 
and refine priorities 
using WHIPPET, a
population based 
eradication 
prioritization tool.



Thanks!

Many thanks to the ISED staff and volunteers and staff of 
Golden Gate National Recreation Area, Point Reyes National 

Seashore, Muir Woods National Monument, John Muir 
National Historic Site, and Pinnacles National Park!
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