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Cover: Left top and bottom — Cordylanthus maritimus Nutt. ex Benth. in DC. ssp. maritimus [Salt 
Marsh Bird’s-Beak] is a member of the Figwort Family and reaches its northwestern limit of 
distribution at Carpinteria Salt Marsh, where it is uncommon but locally abundantin high marsh 
habitat. This species is listed as endangered by the U.S. Fish and Wildlife Service. Right top and 
bottom — Lasthenia glabrata Lindl. ssp. coulteri (Gray) Ornduff [Salt Marsh Daisy] isa member 
of the Aster Family and occurs in salt marshes, some vernal pools, and other generally saline 
habitats from San Diego to Kern Counties. Like Salt Marsh Bird’s-Beak, it was once more 
common than it is today. Destruction of sensitive wetland habitats has resulted in a significant 
loss of populations of both taxa. 
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Manuscripts accepted for presentation in the Publication Series of 

the Herbarium, Department of Biological Sciences, University of 

California, Santa Barbara, include primarily those with a floristic 

emphasis and those for which voucher specimens are deposited at UCSB. 

This endeavor is consistent with the goals of the UCSB Herbarium, 

summarized as follows: 1) to maintain a botanical collections reposi- 

tory; 2) to provide educational programs; 3) to provide botanical 

services; 4) to function as a research facility within the Department of 

Biological Sciences. 

UCSB Herbarium Publication Number 4, Carpinteria Salt Marsh: 

Environment, History, and Botanical Resources of a Southern California 

Estuary, is a product of research conducted by a herbarium staff member 

with the assistance of many UCSB students, faculty, and staff. The 

study was conducted intermittently over a period of seven years and was 

funded by various sources, including the UC Natural Reserve System, the 

UCSB Herbarium, and the County of Santa Barbara in association with the 

California Coastal Conservancy. Although funding for manuscript prepa- 

ration and publication was provided in part by these sources, the 

majority of the funds were acquired by the UCSB Herbarium from addi- 

tional extramural sources. 

A portion of the study area investigated during this project is 

known as Carpinteria Salt Marsh Reserve, property managed by the 

University of California, Santa Barbara, as part of the University of 

California's Natural Reserve System (NRS). This system includes 26 - 

reserves dispersed broadly through the state, providing a selected 

variety of ecosystems in support of academic programs of higher educa- 

tion. The NRS publishes materials about the reserves periodically, and 

this publication is NRS Contribution No. 13. 

Wayne R. Ferren, Jr. 





CORN ETE Nol 'S 

[ipSiCH Osha aN GUNG Siar varrctter ohevekenetsy eheRey evel si'av-ev'elercllc,lelclietavel slevel'cles ovslclele: claves! slsisiivielelewere vii 
IMVESiteen Oifmimal ANE: Ster aveteycuete chaos oPevercvouet ete) ei(cl'syk exar'or-0ys: er chevctohe. ol ovelelcieteveteteleleveleleterelorevers ix 

DUNNO BU CHRON cpsvercesstey eect cc rateherevener eheversicrcvcllecei'evolctctelereldle see eheie’elecbla) eidiglslel s\eieleveeie 1 
Bid CKGNAOUMCersnevencrsteerenevonevorets er eneletelciene sieletercic evetelevelersvcialovevelevele/sle-eNelel ov eie:s 3 
PuUira OSC trance sie crore eskaytelie ei elotoucllVeteiet ere ioloie veleiolecelelslejeneleteleielale ate cete eves 6 
MEMEO CS eperstercrarederevsnate ai ctoncvere enoie\ ciciot ovcie ole eben lee slice. «, 06) ore ejeisieveleielenonelsle’ece 8 

PARSE NIVITIRONMEMNIMevorcter cles siteleeietel ck chelestlevel/oy/siseitovev'e;0\ eters) oteie;ei-0eveiejessveralcleie siete 11 
OCA TONNE ers everste eves cvetcr her eneich cle wiieiel clichicrelclevehars) evaliorshele ial sitekel sicheus/ekeneie) Sielelievs 13 
Cilpirit ats crwtetoaner Merch nevoreho cu oceNelsherctehers stele retete cickoils: tisha odie e dielelebelisleeyalel ele eee 3 
EBOUGE oo S SSB CO OD OOS OURO OO OOO OIC BO.6 SS BEC nC IORI tea aeae 19 
DPENMECOSe4 eae b oon 666 CODCOD ODO OU CON COC OCC EDO Deri  eenea 28 
SOwaliSiorerng ieee eeehaiehe avs 0,055 O10 O.0 DR OIG 0.6 OIDID 013 CATO BO AL CORO OTD ic amen 32 
SUIMEIN WS 65.5605 Ca.bibib 0 0 668 Bd OCC CE COIS DINO CLCOL OIC CIOrE Ere ee 35 

GTESHORccievseneiet ss Wave: Artvalelerer steve: eketate sterols: «.a¥aleiciabeleietets <ivlees RST LPL VPN Me eceiens 3i/, 
BIBS Ome OM revercttcre stevie eveveleheleveelelones ciel cicte:siele eel eleslewoeesieces 39 
HSE Om NG MPO dra ctyeteretsielechelal sieveleteccicns cle eis! c)sleve eve cieleleteie we ele eelevere 44 

alia Yall SIU O Ngee BONO G 5i)ey0) seh cpe!el es: evss'eysice('0) avs! oie) enelei e.0\0'eeleisiolelleve ei 44 
Mild tiem Si COMI OGIO Ge sj crsrescseielclecevetevecs:sieisvereiein'se-0ps-ecee-e-erecs a0 45 
PAGES eOlgmlCmRen OG. Sie. sciclc clele love cleleve eee tevetielens ROO COO ore 50 

Carepnimike mia: Salley MarraSiy HRESERVElio iis ciel. everelslet's eile sie wie oie e.sieieieieve cise 59 
SU AUS os gc cas Sees e) ofa ranole eevater cu cionatcenavola:atalie ialiete leline, eeueleievas)ajeieceng: ohe.8 61 
SUMMARY BA ies c 5 aRersiele 4 Lene er anal er erietee eden e teal char eu omelet clenoveleeilevelloxeieishsl@leuelene 64 

BOWMAN MCAS RIESOURCES <torcrccscrcuene ctsncicl cllctec atete viele eis elelels ele @rsiescievsieveisee0 seeders 67 
Habitats 5. St + O.6:010.0 10 B68 BO UIC ORES Oni DR Cee ne Emenee ae AE 69 
VEGeitia bl OM cyrus sratetorel cielelortreweiere levetelatbveie alle osteo elie! eove eed) us.e'8 Siete ware 13 

WpiltandaViegerbaitsiOme ics ccc s cdeievetoevere es olerGie eco: e.e oie. bi6s6 Bie 68 ¥ ehene eco 73 
Disturbed Coastaleitiaba tat  VEGet at lO was o.c08 bb0b: sce eeiec00 73 
Dune shabiitiatte Vegetation vas o hic <tc televeile: silo: o:01 416 orecere: 0.0 0.000:0,0-0.06 86 
GigaSISH INGE ce sree: shares cy aitetetaliay cue Giclee cick esob st beret tere, eeleieieieue.ei6)e.0/0.6 6 0:8 86 
COGSWEY SCRUGGS 66 SCORES HOLS CIM ECR CINE. 5a ene ae 87 
Curlitrivatedp Vege bation Serertesisree. Sekeovevere ele, oye,0\e.0.4.0:0. 00:6 6.6.0 s1ase 87 

WEE Kan Gli VICG SIA OMsree ctetale\ cre relate lctsiovcietateveteite| sete! 6;016; «)0.s,0:6)0r0.0) 010 ae 66% 89 
Irregularly Exposed Estuarine Emergent Wetland............ 89 
Regularly Flooded Estuarine Emergent Wetland.............. 90 
Irregularly Flooded Estuarine Emergent Wetland............ 93 
Estuarine sSCGUb/SMMUD WET VANd es .c. cccs cc cc cece wee ces cceees 100 
Pau Seeven ROMA GU aesIGs <BECictaverc ce sede «cle eo lailaleils oo,.0, 01 0jeveye.evssere 010 018.8 100 
Palustrine Emergent Wetland (Freshwater Affinities)....... 101 
Palustrine Emergent Wetland (Saline Affinities)........... 104 
PailiustminerSerub/Shmub) Wetlands oese6.. Soa Seis hes ccieers ce es 106 
PALUStmine ROneStedEWEtAN oii sis cle cle lcews sce cesevcecsaces 106 

BROMasismaln ue BRO GU GEA Visie/s. crete: cc: cleve erepciersy sy sie;e. 9; 610) /0,6, 01%:e)0:0,s:010,010 108 
Disturbance xandmVegetat ion Changer nc clei s0, «+ 0t0.0 016 010 0:0,0.6.0/0,.00.0.00.0 109 

CatiaseRonhlceShOrRc=Mernm FlOOGUMG)s <<, 6 cice.0.00,6, 0:61, 0.0 0:5 0 0 0,015,660 0/018 109 
Long-Term Flooding Caused by Closure of the Mouth............ 114 
HO Cal iZeGumine SNWALC RU RUMOT hh srcchers clet. orclelciersielerele 0 ere cjciciee ces seree 120 
Wate rams DOM EUS OMctonctenchc stoke enc! cloterclolelctclelicleichsloictelsl'eies © elelevcle) oss ee e.0j010 al 
Bieagment ation Of seStuarINe WECMANdS ...5.0ic cis ccc ese ciswcecccce 123 
LimifatelalainGs aNGduREVEGEEALTION! o01 ccc c cic wviciecc cs ccecse cece sesiecc 124 



Botanical  Comliec bingy History crusscse <ctortecneneloreeey cree creer earn 130 
Summary of the Inventory........e0. rox ap an 0h 63:0)ab bk ok ahah ou'oy oy SER RO See Raed 133 
Di Str LDUETOM RO fe VR aM G Se rei oi-cisiexonrshay or,oy eves «v'er-okay-oh oie of cnrey oie o/auel Meee Re ero nIeNe 134 
Extirpated Species. csissicicc isi devantsials chaldve sucker eloesehe aie eee 139 
Regional: Ly (Rane sSPOC OS). .vcvevs:everevel ores ote) e; oy oviei 0) clrey ate) opereh el ober tere ener 143 
Endangered -SpeGiies:s sis says'eyecece were oy eve sere: eens 6) eh v1isiel's 1) eee eRe Rene Spt 
Phy togeograpiniiG <SigmilefiliGanG@ccra.4.000 «ool creer ercrcieiel oie eterna ener 154 

S UMM AY? Ys: «: «5:4 oS avers et Slar/ere slelonarellore sitye/errelier ale, 01.0: le "elle eyelet ereyie eleel cues eee eae 155 

THE FUTURE ooo: a: aievici a: aveyan or-oe det onset ob elon al ox chiov oh abet o1lah ay avai, en-or-eh av'etigh avon bale TOR CO NG ORO eR Omen 159 
Proposed Alterations and Potential Impacts. .....2.... Wiener 162 

Carpinteria Valley Watershed PROJeCL..«. 5.20.0 « wc e000 so clrerrereiene 162 
Marsh. Enhancement .Project so... cc6ccc cb eos vee bee oe we re Meee 169 
Proposed Public RECKEAE TON (PICK & 6 cicieis:0rs:0 0.0.0 eee Cleves 0: aOR 170 
Greenhouse Development « i5/o1.-8 acwisieis «0:6 0:6 0: « o'015 00 6 vec) cles eaenene 170 
Water Diversion .PROJOCES olin s seers o cc6 sce 6 00.0 one exsrsiene eee eee MVE 
O71 DeVelOPMeNt vio. cece sicicbcclcjois wie cre oie shes se telelie ove reuele Chon Re ROenen 174 
Mosquito..Abatement -PropOSalis 6:5. 6.6/e:s:e 0/0 ees 06 oelelnle achelerennenerenenene Mai! 
Salt. Marsh Bird!s-Beak Recovery Plan. ... 05s cs~ ccc ements 178 
Light-Footed Clapper Rail Recovery Plan... ..i8s dace crecmrmeriene 179 

SUMMA Y 6 siece sere: o's. 66 Siw: aia e o teteie yer ous celil eitavin leneles olisb chee ay Avehene eueuein le et eaS ite aerenene 181 

RECOMMENAAT TIONS 6 055 5:5c cbc ewes woreis ceerers oleleleucie elles ots cietersienteerene 182 

SOURCE S.0s we, 8 & Se dries wiv le Bw ca Bie cca decw Dace w o/she-siaregelelislele ere! ol sicevelleice toerete i Nee Renee 187 
ACKNOWL Ed QMENES so: 5a 6 0-85 oye0'e eis. 0's 0 9 ole 0s «0 9-01\0' os01 6) 0 160) 01 ne nee 189 
References: CIC occas scce lore: sie eve ee: ecm ere sre, one, ayoleleve's suascroyer sfenoheneteteenerene 192 

APPENDICES. «cise esis aerators ¥.w ere opevaleiloe sw 6.0161 16 oievele ees oreun Sie onecctelNete eR neaenemene 203 
Appendix I - Classification of Upland Vegetation............. 205 
Appendix II - Classification of Wetland Vegetation............ Zul 3 
Appendix III - Annotated and Illustrated 

Catalogue, of : the VaSCullaraP VamiSe icici etre sienerensmcine 
=. Index to. the Catalogue... ...0...c see oe ce celetonnene 293 

vi 



OONANHSWwWNMHE 

0 “emp ie) oe e309 em ce: 

Sele Swit sOeiwer 1G UnR BS 

EOC atHlonmote CaRDNINiceriia nodes MAySMicitts cise ovsie oles eysie:ejeieie'e «15 ejsleislee 14 
Map comarGanniinterniiamsailitmMaiaSM)iciets os cleieisic sie cc o'crclpe seers pias Sleisie seis 5 
Caroiinker iia Sail GBMargSMerpere cichs « « choleiete sicieicicte elelciovcie o sjs\eleteisie eels ity 
Geologic Map of the Carpinteria Salt Marsh Area.......eceeceees 23 
Geologic Cross Section of the Carpinteria Valley.........ceeeee 25 
WatesshedrMapahonaGarpinterntiay Salt Marist. cicicictcs o.ssvereci sve v0 ois 50.0 6 3 
SoulyMaprofmthe /Carpinternia SaltuMarshi Area..aocc. sc cas. ce ee oe a3 
CanpinteriiagSalt Mansi andeV i Gini ty, L869 s vec scise cece nested dase s 47 
aeescanpantertacSale Marsh (l900tS)s Dear (1924 )\o. coc... ee ee 52 
d= Cee Canpilintelia Sant MatShic wel 32—~1 947 . ccosss seid s Sara eye and Sele cls « 54 
d= fru Cagpintenlawsdlbe Marsins #196 1=198 lava cevepecicyere sheldiave ereveere cle © 55 
lel DglptcatsSieretevenateraiey clerskofeleschevelencselsvel ckeve's, se)e ca, te cree: sie ers ei evive evsle @ ell dee, sis ria 
Hea bylitiaiteSypepcecreyciavetera ciorat se cisteccioks os Steyetsheyeiel's cisieysieieleveroeue ee ces pee erejees ie 
VegetationsMapsoieCagpineeria Salt, Marsh os 23s. ots. ceeds ccee 74.75 
a. Vegetation of the Alluvial Fan of Santa Monica Creek..... 78,79 
be Vegetation Near the.Mouth of the Estuary. ....sccscsscscoces 81 
c. Vegetation of the Western End of the Estuary........ceecees 83 
Early Successional Herbaceous Vegetation.......ccccessccccccves 85 
Late Successional Herbaceous Vegetation. .....cccseccvcccccceces 85 
Diistunbedy DUNEIVEGeEAtION 1h. coc ssc ates clelelc s cles cwtew ewes ciodiecs 88 
Coastal Bere ScicUDimpeeiiere ers Seles sislercie Gielele wosildelca sec deceeececes 88 
Irregularly Exposed Estuarine Emergent Wetland..........eeeeeee 91 
Regularly Flooded Estuarine Emergent Wetland.......cecccscccces 91 
Irregularly Flooded Estuarine Emergent Wetland.......cceecceece 97 
Irregularly Flooded Estuarine Emergent Wetland..........seeeees 97 
Irregularly Flooded Estuarine Emergent Wetland..........eceeeee 99 
Irregularly Flooded Estuarine Emergent Wetland.........cseeeees 99 
Irregularly Flooded Estuarine Emergent Wetland.........ccseceee 103 
Palustrine Emergent Wetland (freshwater affinity).......ceceees 103 
Palustrine Emergent Wetland (saline affinity)......cccececeeces 105 
Palustrine Emergent Wetland (saline affinity).......ccecceceecs 105 
ieansitional Palustrine Emergent Wetland... . ccc. ccc eee ee nes 107 
PallluUSe MINE ROCESECC WELT ANG ascii. sis mcs « slsie sees G5 s oa S owSee EWE 107 
a-c. Carpinteria Salt Marsh (Winter Flood, 1983).........ceeee 11} 
a-d. Low Marsh Vegetation Change: 1943-1961.........ceeeeeeee 116 
e-h. Low Marsh Vegetation Change: 1967-1981.........cceeeeeee 117 
a-b. Transects and Vegetation Profiles: Apple Road........... 126 
c. Transect and Vegetation Profile: 

Northern Levee Along Stream Confluence..........eeeeee 127, 
d. Transect and Vegetation Profile: 

Southern Levee Along Stream Confluence.........seeeees 128 
Regionally Rare or Endangered Species: 

Habitats mand sOCCUGRENGER 55's cule sclera s oe see + 0101 8 0ye e100 146,147 
El Estero Improvement and Marsh Enhancement Projects........... 163 
Equisetum telmateia Ehrh. var. braunii Milde. 

GilanitwHOmSeiauilh ce oyccres «cielo cicrere chekss slo ncieeies Ges eicee se eee 223 
Mesembryanthemum nodiflorum L. Iceplant........cceeccccecceees 224 
ADAM GIRAVEONENS) Den CONERYeR cine Oe crores oss cs cise eve vlece sole cjeiefe ove 227 
Ambrosia Chamissonis (Less.) Greene. Silver Beachweed......... 228 
Artemisia californica Less. Coastal Sagebrush..........seeeees 229 
Aster subulatus Michx. var. ligulatus Skinners. Slim Aster....230 
Baccharis douglasii DC. Salt Marsh Baccharis............eeeee, 231 

vii 



Pilko 

Baccharis pilularis DC. ssp. consanguinea (DC.) 
CB. WOlts ) (COVOEC “Brusiie ccc ce tnd aes I ae 237 

Cotula coronopifoltakss Brass ™BUEGONSes Jos occ). dele sees iereerees 233 
Euthamia occidentalis Nutt. Western Goldenrod..........ccescee 234 
Heterotheca grandiie ora Nutt. Telegraph Weed...........ceceees 239 
Tsocoma veneta (HBK.) Greene var. vernonioides 

Nutts) Weps. “CoastiGo idenbuishindnctmaasmn. setae cee eae 240 
Jaumea carnosa (Less.) Gray. Jaumea. and Lasthenia glabrata 

Lindl. ssp. coulteri (Gray) Ornduff. Salt Marsh Daisey...241 
Heliotropium curassavicum L. ssp. occulatum (Heller) 

Thorne. Seaside Heliotnopesas.raceo.ccee. fetes ten ene 242 
Cakile maritima Scop. ae CS eidis slo ee e'ere Be ele ere helatctore arene 243 
Hymenolobus procumbens (L.) Nutt. ex T. & Gi... cc ccccccecvccees 244 
Nasturtium caacinale Ree 1Brs Watercress sss ceded s sie eee 247 
Spergularia macrotheca (Hornem.) Heynh. var. macrotheca 
~ Large-fTowered Sand Spurry and Spergularia marina (L.) 

Griseb?  Salt*Marsh Sand Spurryce. wie. 2h. Sis Se ee eee 248 
Arthrocnenun subterminale (Parish) Stand]. Parish's Glasswort. .249 
Atriplex californica Mog. in DC. California Saltbush.......... 250 
Atriplex Tentiformis (Torr.) Wats. ssp. breweri (Wats.) 

Hall ‘and *Glems* Brewer "s Sal tbushs Soo 29a! ooo oaeteeee 251 
Atriplex patula L. ssp. hastata (L.) 

Hall and Clem. Spear-Leaved Saltbush........ccesceccvcces 252 
Atriplex noseavlhs > (REdSc allie yore wre cie le eicje sere orelele nie Vela rarenene 253 
Atriplex semibaccata R. Br. Australian Saltbush and 

Atriplex watsonii A. Mek. Matscale............ chee eee dee 254 
Bassia hyssopifolia (Pall.) Kuntze. Hyssop-leaved Bassia...... 261 
Salicorniavirginica L. "Pickleweed sss. aces. oss oces cee eee 262 
Salsola iberica Sennen and Pau. Russian Thistle...........000. 263 
Suaeda calceoliformis (Hook.) Moq. Sea-Blite..........ceceeeee 264 
Suaeda californica Wats. var. pubescens Jeps. 

Wooly:Sea Bitten. 223 corre cee beet. cree ene. ans One eeeee 265 
Cressa truxillensis HBK. var. vallicola (Heller) Munz. 

Alkal tT: Weediccss cect cutscene dn ee irae cee a One 266 
Cuscuta:SsalinasEngelm. Salt MarshwDodder 2.25 2). cs co creeretererens 267 
Frankenia grandifolia Cham and Schlechit. var. grandifolia 

Alkal it Heathers cc. s Reet OS) PRE ee RR ee 268 
Camissonia cheiranthifolia (Hornem. ex Spreng.) 

Raimann in Engl. and Prantl. ssp. suffruticosa (Wats.) 
Raven... Beach) PEIMGOSES «co cc. ec lere selec etereie cinieiale tote clcicncicenene 269 

Limonium californicum (Boiss.) Heller. 
California -Sea-Lavender: S223. G2 scec seek ole Glee elem 270 

Salix: lasiolepis Benth.” Arroyo: WITTOWS. Los Reis. <6 oe electors 25 
Anemopsis californica (Nutt.) Hook. and Arn. Yerba Manza....... 276 
CordyTanthus hus maritimus Nutt. ex Benth. in DC. 
T- Se sspeemaritimuseersalt Marsh BirdS=Beake.ssccles «rewrite OUT 
Scirpus calitornicus (C.A. Mey.) Steudel. 

Cal tfor nar Bulrush. 464252 c soc se erereetene cietererrale rete eretelononene 278 
Scinpus: mariitimuse ey Prrakiele BulieuSiiier cvctrersiclerteteiete tke r steronetoreterer 283 
Juncussburon1ussus Common lgadseRushtasae.s. 6+ eee see oe ieee eine 284 
Juncus: patensee. Mey. © Spreading Rushes. -crsmcnhidetes orers chererere 285 
Iriglochin concinna Burtt-Davy. Seaside Arrowgrass 

and Distichlis spicata (L.) Greene. var. spicata 
STAs [peau duua bbc oDoo 0500005 O00560000000000b00000000 286 

viii 



Use 
iS) 

80. 

81. 

XII. 

XIII. 

Hordeum depressum (Scribn. and Sm.) Rydb. Alkali Barley....... 289 
Hordeum geniculatam All. Mediterranean Barley. 

and Hordeum murinum L. ssp. leporinum (Link.) 
NPCETOQUIE 2 ALICE ELC ENG Se Eee 290 

Monanthochloe littoralis Engelm. Shoregrass and 
Parapnolismancumvas(:.) C.E. Hubb. Sicklegrass........... 291 

RUD AMT AAIMCRUITVAe EDIE GIN GIEAS Si. c/cvele\ oe ererelave c10\.0c0-0'ce lee 6 vidios s.06 © 292 

Bees me MONE IAs B EES 

1974-83 Temperature Data - Santa Barbara Municipal Airport.... 20 

AVeRAgGeHMONEMUVETEMPEGAEUGES Wises. ccc ease o eve cbse eeccovelece ce 20 

1973-83 Precipitation Data - Santa Barbara Municipal Airport.. 21 

HoOkalmMoncthilyapeecapitat ions 1894—-1983........6ccsc cect cers cesce 24 

Stream Flow and Flood Data For Carpinteria Valley...........0. es 

Synopsis of the Flora of Carpinteria Salt Marsh and Vicinity. .135 

Numbers of Plants by Area, Origin, and 
aregeSsica hramillieSmand Gene diac. celcecesccescceoesvecsnces 135 

Native Plants of Estuarine Wetlands at 
Car OnmbemilawSallstieMaGSIop stor cverslers «e's /s.esiars,se\0)s 60 t:cle\a\ see oe e's 137. 

Native Plants of Palustrine Wetlands (Freshwater Affinity) 
AE GAgOIMECK de Sal CaMASIM. tous. 6,6, 0 ¢e/eisss 6.6.5 .0:5 5.6.0, 0.016 9,0'% ois. 6 137 

Native Plants of Wetlands at the Mouth of Carpinteria Creek...140 

Native Plants of Dunes and Other Sandy Habitats at 
Carpinteria Salt Marsh, Sandyland, Sandyland Cove, 
AN Gea Care pniMiketgtay BEACMe leer are cere. s\ele (a) ois olieie euslie’ e006 wie e-a/slers &jey%e 140 

Species Possibly Extirpated from the Study Area........ceeeeee 141 

Occurrence (Past and Present) of Regionally Rare Species 
at Carpinteria Salt Marsh and Other Estuaries.........ee. 145 





INTRODUCTION 

BACKGROUND 

PURPOSE 

METHODS 





IGGNE TAR: OmDeUMC, Tet 20) N 

Background - Estuaries are complexes of deepwater habitats and/or 

wetlands that are transitional between the aquatic habitats of otherwise 

terrestrial environments and the marine habitats of oceans or seas. 

They are generally basins at the lower elevational limits of watersheds, 

and thus receive freshwater runoff from the inlands, at least seasonal- 

ly, and are open at their mouths to the marine environment at least part 

of the year. Estuaries of North America have been formed by several 

processes and include the following examples: mouths of rivers, 

streams, or glacial valleys that often form extensive bays along sub- 

mergent coastlines; incised river canyons and structural basins along 

generally emergent coastlines; lagoons landward of barrier islands or 

sandspits; and similar coastal embayments where a mixing of freshwater 

and ocean-derived salt water occur. Major physical factors affecting 

estuaries include oceanic tidal circulation, precipitation, freshwater 

runoff, evaporation, and wind (Cowardin et al., 1979). Salinity regimes 

may fluctuate considerably in some estuaries, and are influenced by the 

amount and seasonality of rainfall, runoff amounts from their water- 

sheds, and the evaporation of standing water when estuary mouths are 

closed by sandbars (Zedler, 1982). 

Although they receive water, detritus, nutrients, sediment, salts, 

and man-made contaminants from surrounding environments, estuaries are 

discrete ecosystems that are encompassed by other natural and man-made 

environments. For example, estuarine wetlands are usually adjacent to 

and/or downstream from freshwater intertidal and/or nontidal wetlands, 

are at least seasonally contiguous to marine wetlands, and are nearly 

surrounded by upland habitats. These uplands occur over a broad range 

of latitudes; and thus are influenced by different climatic conditions, 

such as varying amounts of rainfall and solar radiation. Furthermore, 

regional differences of coastal submergence or emergence in turn affect 

rates of watershed erosion and subsequent sedimentation in the basins. 



Because of the relative degree of isolation among wetlands of 

different estuaries and the varying factors of the physical environment 

that influence these wetlands, estuaries can be considered similar to 

oceanic islands--each has a unique combination of environmental param- 

eters and is separated from other estuaries by some form of physical and 

biological barrier. While these barriers may not be of great signifi- 

cance to many organisms (e.g., migratory birds), they appear to be 

effective in limiting dispersal for some vascular plants, as illustrated 

by the endemism that characterizes estuaries and adjacent freshwater 

intertidal zones in northeastern North America (Fassett, 1928; Ferren, 

1976; Ferren and Schuyler, 1980). However, estuarine wetlands in 

general are dominated by relatively few vascular plants, many of which 

are widespread succulent species that tolerate the saline and tidal 

conditions characteristic of estuaries (Zedler, 1982). 

Along the Pacific coast of the contiguous United States, estuaries 

are scattered over approximately 1180 miles (1900 km) of coastline from 

the Tijuana Estuary near the border of San Diego County, California, and 

Baja California Norte, Mexico, northward to the extensive estuarine 

system occurring between the State of Washington and British Columbia, 

Canada. The more northern estuaries of this large region are similar to 

those of eastern North America because they are located in a climatic 

zone that has sufficient precipitation to provide enough freshwater 

runoff to influence salinity regimes, mouth closure, composition of 

vegetation, and other physical and biological. aspects of estuaries. 

In contrast are the estuaries of southern California, typically those 

south of Point Conception, Santa Barbara County, that occur in a semi- 

arid Mediterranean climatic zone. North of Point Conception exists a 

moister Mediterranean climatic zone in central California. Most of the 

annual precipitation of southern California occurs in a few large winter 

storms. Under these conditions, physical factors of the estuarine 

environment are more fluctuating in nature. During the dry summer there 

are potentially higher salinities in areas of evaporation and higher 

soil temperatures, and a lack of tidal circulation should the mouth of 

an estuary close. During the winter, occasional seasonal storms can 

flood the estuary with large amounts of freshwater runoff containing 



thousands of tons of sediment. Such catastrophic events have been found 

to alter significantly the biological resources of estuaries (e.g., 

Lohmar et al., 1980; Zedler, 1982, and in press). 

Carpinteria Salt Marsh is an estuary located in Santa Barbara 

County, California, and thus is near the northern coastal limit of the 

southern California as defined by Munz (1974). General interest in the 

botanical resources of the wetlands has resulted in at least a mention 

of the estuary in many scientific publications on coastal wetlands 

(e.g., Henrickson, 1976; Macdonald, 1977; Zedler, 1982) and in public 

documents (e.g., County of Santa Barbara, 1979, 1980; City of 

Carpinteria, 1980). Furthermore, particular interest in Carpinteria 

Salt Marsh led to a summary of its natural resources by Macdonald 

(1976). Although Macdonald provided an important evaluation of the 

estuary that was significant in assisting with the subsequent 

recognition of the value of this wetland complex and eventual preserva- 

tion of it, a detailed evaluation of its natural resources has not been 

available. This is not unusual in southern California, because only 

recently has research been focused on coastal wetlands of the area. 

The proximity of Carpinteria Salt Marsh to the University of 

California, Santa Barbara (UCSB), the preliminary studies conducted at 

the site, and the inclusion of a portion of it into the University of 

California Natural Reserve System (NRS), provided an_ excellent 

Opportunity for conducting an inventory and evaluation of the botanical 

resources of the estuary. Furthermore, detailed information available 

for aspects of the physical environment and the history of the 

Carpinteria Valley enhanced the possibility of describing these 

botanical resources in the context of their environmental setting, 

including the changes that have occurred geologically and historically. 

Perhaps even more important was the potential for applying this combined 

information to management goals for Carpinteria Salt Marsh, and in 

particular, proposals for flood control and marsh enhancement that could 

have profound effects on the future of these estuarine wetlands. 



Purpose - The initial assessment of the botanical resources of 

Carpinteria Salt Marsh and Reserve evolved over a period of several 

years to include aspects of the physical environment and history of the 

Carpinteria Valley, as well as the effects of natural and man-made 

impacts on the estuarine wetlands. Furthermore, as projects have been 

proposed that have potential impacts on the estuary, these botanical 

data have been utilized to assist with the management of Carpinteria 

Salt Marsh in the future. Thus, as reported herein, this study of 

Carpinteria Salt Marsh has had three major purposes: 

ie To conduct an inventory and evaluation of the botanical 

physical environment and history. Carpinteria Salt Marsh provides an 

excellent opportunity to conduct an inventory of the current botanical 

resources and to evaluate changes in the flora and vegetation over time. 

Such a study is possible because of the accessibility of the site, the 

historical collections that are available, and the nearly 60 years of 

aerial photographs that exist for Carpinteria Valley. Additional 

environmental and historical data recorded from the region also permit 

the possible correlation of botanical resources with specific physical 

phenomena such as the climate and geology of the region, origin and 

evolution of the estuary, and characteristics of drainage, soils, and 

land use of the watershed. Thus baseline data and interpretation 

thereof may demonstrate the significance of Carpinteria Salt Marsh for 

botanical resources in southern California. 

2. To expand the environmental, historical, and botanical resource 

data base for the Carpinteria Salt Marsh Reserve. The University of 

California Natural Reserve System, formerly the Natural Land and Water 

Reserve System, was established 20 years ago to manage examples of 

native California habitats in a manner that preserves, insofar as 

possible, the natural ecological processes and the existing biota so 

that they may be studied with a minimum of human disturbance. The 

system has grown from 7 sites incorporated at the beginning to 26 

reserves, with several new acquisitions pending. Together the reserves 

contain more than 85,000 acres of land, 20% of which The Regents of the 



University of California own, while the remaining property has been made 

available through conservation easements, leases, or use agreements. Of 

the 178 major California habitat types identified by Cheatham and Haller 

(1975) the 26 NRS reserves contain 106 types. 

The NRS is part of the UC Division of Agriculture and Natural 

Resources. Each reserve under its jurisdiction is assigned to one of 

the 8 general UC campuses for day to day administration. For 

Carpinteria Salt Marsh Reserve, UCSB assumes the administrative role and 

a campus NRS Advisory Committee assists the reserve manager with 

developing guidelines for reserve use and maintenance. The reserve 

manager is responsible for on-site administration and maintenance. 

This botanical resource study was conducted in part to expand the 

data base available for Carpinteria Salt Marsh Reserve, a portion of but 

not the entire estuary of Carpinteria Salt Marsh; and, additionally, to 

stimulate research by identifying interesting phenomena, the study of 

which would provide potentially valuable knowledge concerning environ- 

mental processes in southern California estuaries. Managers responsible 

for habitats adjacent to the formalized reserve may also find this 

document useful. 

3. To provide pre-project monitoring of botanical resources for 

the El Estero Improvement and Marsh Enhancement Projects. As part of 

the permit for conducting flood control work in coastal wetlands, 

various mitigation measures (e.g., the Marsh Enhancement Project) were 

designed to offset the negative impacts created by the project and to 

maximize the positive aspects. Pre-project and post-project monitoring 

of the vegetation were required as a method to evaluate the occurrence 

and condition of botanical resources before the El Estero Improvement 

Plan was implemented and to monitor the revegetation of habitats 

disturbed or created as a result of this project. The vegetation map 

and annotated catalogue provided herein are a contribution to the pre- 

project monitoring, and the vegetation transects (see Botanical 

Resources: Disturbance and Vegetation Change) and discussion of the 

project (see The Future: Carpinteria Valley Watershed and Marsh 



Enhancement Projects) provide further analysis of the botanical 

resources and project proposals. Additional results of pre-project 

monitoring are reported in Onuf (1984a,b,c). 

Methods - The botanical resource evaluation of Carpinteria Salt 

Marsh and Reserve was initiated during July, 1978, with a trip to the 

estuary conducted by the UCSB Botanical Society. This Society is a 

student organization advised by the author. Preliminary funding of the 

project was provided by the UCSB Herbarium and in 1979 by a grant from 

the NRS to fund the illustration of selected vascular plants that would 

appear in an annotated catalogue of the species. Subsequent studies 

were funded by the UCSB Herbarium in the form of extramural funds, by 

grants from the Santa Barbara County Flood Control and Water Conserva- 

tion District in association with the California State Coastal Con- 

servancy, and by the NRS. 

The vegetation of Carpinteria Salt Marsh was mapped from an aerial 

photograph (Pacific Western Aerial Surveys PW12794-8, 12-22-81) provided 

by the Santa Barbara County Flood Control and Water Conservation 

District. Plant associations were identified during field work con- 

ducted throughout the study area. The vegetation was classified as 

wetland types according to Cowardin et al. (1979) and as upland types 

according to Cheatham and Haller (1975). Eleven transects were estab- 

lished across berms and along which elevations and species presence and 

abundance were recorded. From these data, profiles were constructed to 

illustrate the aspect of berm vegetation and to demonstrate the natural 

revegetation of disturbed coastal habitats. Selected profiles were 

chosen for illustration herein. 

The vascular plant inventory was conducted periodically over a 

seven year period during which numerous trips were made to the site on a 

seasonal and yearly basis. Various habitats that support different 

plant associations were examined to record changes in the flora and 

vegetation over time and in an attempt to locate the known historic 

flora. Seasonal or annual differences in weather patterns can result in 

an apparent lack of some species, particularly annuals, during periods 



unfavorable for plant germination, establishment, and growth. Repeated 

visits to sites were particularly helpful in high marsh areas that are 

important for uncommon native annuals during periods of decreased soil 

salinity. Vouchers for all species were collected, deposited in the 

UCSB Herbarium, and cited in the catalogue. Historic collections were 

located in various herbaria (e.g., UCSB, UC, UCLA, CAS, DS, SBBG, SBM, 

RSA, and POM) to determine the following: 1) whether or not any native 

species have been extirpated from the estuarine wetlands and surrounding 

uplands, 2) the historic range of estuarine species in Carpinteria 

Valley, and 3) the history of botanical exploration of Carpinteria Salt 

Marsh. Botanical literature (e.g., C. Smith, 1952, 1976; Chuang and 

Heckard, 1973; Munz, 1974) also was reviewed for records of salt marsh 

Species from the area and for other information relevant to the 

resources. 

During the process of botanical resource inventory and evaluation, 

data were compiled, largely from published sources, on selected environ- 

mental parameters affecting Carpinteria Salt Marsh. These factors 

included the following: temperature, rainfall, and other climatic 

factors of the region (Weather Bureau, 1930, 1952; Environmental Data 

Service, 1973, 1974-1983); watershed, drainage, and soil character- 

istics (Upson, 1951; California Division of Soil Conservation, 1967a-c; 

Macdonald, 1976; Shipman, 1981; USDA Soil Conservation Service, 1983); 

and water quality (Page, 1979; Stanley and Scholin, 1984; Onuf, 1984 a- 

c; County of Santa Barbara, 1985). Information on the geologic setting 

and origin of the estuary (Chaney and Mason 1934; Upson, 1951; Dibblee, 

1966; Jackson, 1980; Jackson and Yeats, 1982) was reviewed to determine 

the relationship between the development of estuarine habitats and the 

extent, occurrence, and diversity of botanical resources. 

Prehistoric and historic natural and man-made alterations of the 

estuary also were investigated to provide insight into the nature of 

impacts that have affected Carpinteria Salt Marsh and that have often 

resulted in significant changes in the botanical resources. Aerial 

photographs obtained from the UCSB Map and Imagery Collections, the 

Santa Barbara County Flood Control and Water Conservation District, 



the Santa Barbara Museum of Natural History, and the Carpinteria Valley 

Museum of History aided in the interpretation of about 60 years of 

change in the Carpinteria Valley. Literature (e.g., Stockton, 1960; 

Penfield, 1960; Clark 1962; Spaulding, 1962; and Caldwell, 1982) aided 

in a detailed accounting of the gradual alteration of portions of the 

estuary during the growth of the City of Carpinteria. Prior to the 

dramatic changes, associated largely with urbanization, that have taken 

place in Carpinteria Valley, lengthy prehistoric and early historic 

periods occurred. Literature concerning these periods (e.g., Rogers, 

1929; Wilcoxon, 1982) was reviewed for information on the probable 

extent of the estuary and early use of estuarine resources by native 

Americans. 

The various field and published data gathered during this study 

also were evaluated in the context of previous botanical resource 

studies on estuaries of southern California (e.g., Vogl, 1966; 

Henrickson, 1976; Macdonald, 1977), ecological studies synthesizing 

estuarine processes (e.g., Macdonald 1976; Lohmar et al., 1980; Zedler, 

1977, 1982), and management techniques and proposals (e.g., Zedler, 

1982; USDA Soil Conservation Service, 1983; California State Coastal 

Conservancy, 1983). Thus, the Carpinteria Salt Marsh study has devel- 

oped over a period of 7 years as an attempt to provide a detailed 

environmental context for interpreting the results of the botanical 

resource inventory. 
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Location - Carpinteria Salt Marsh covers about 230 acres (93.1 

hectares) and is located at latitude 34° 24' N and longitude 

119° 31' 30" W, about 12 miles (19.4 km) east of Santa Barbara and 

immediately west of the City of Carpinteria, along the South Coast of 

Santa Barbara County, California (Fig. 1). Otherwise known as 

Carpinteria Marsh, Carpinteria Slough, E1 Estero, El Estero de la 

Carpinteria, and Sandyland Cove, this estuary is presently restricted to 

a relatively small series of tidal channels and emergent wetlands that 

occur at the mouths of Franklin and Santa Monica Creeks (Figs. 2 & 3). 

These streams are among several that drain a portion of the southern 

slope of the Santa Ynez Mountains (the westernmost ridge of the Trans- 

verse Ranges) and the Carpinteria Valley. The latter is part of the 

coastal plain of Santa Barbara County, and is bounded on the north by 

foothills of the Santa Ynez Mountains, on the south by the Pacific 

Ocean, on the east by Rincon Mountain, and on the west by Toro Canyon. 

The Santa Ynez Mountains north of the Valley reach a height of about 

3900 feet (1189 m). 

Climate - The Carpinteria Valley is characterized by a Mediter- 

ranean climate with mild, moist winters and moderately warm, generally 

rainless summers. Point Conception, approximately 56 miles (90.1 km) 

west of Carpinteria Salt Marsh, has been considered as a major climatic 

boundary in the region (Barbour et al., 1975), separating the relatively 

cool and moist conditions to the north from the warmer and drier condi- 

tions to the east and south. Thus, Carpinteria Salt Marsh is located in 

the northwestern portion of the southern California Mediterranean 

Climatic region. 

This climate is influenced directly by the prevailing westerly 

transoceanic air currents. However, during winter months the regional 

trend is for night and early morning offshore air movement driven by 

continental cooling. By afternoon the prevailing westerly winds and 

interior convection give rise to regional onshore winds, or occasionally 

T3 
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Fig. 3. CARPINTERIA SALT MARSH: View northeastward across the estuary and Carpinteria 
Valley to the Santa Ynez Mountains. Sandyland occurs ona sand spit (lower leftand center) along 
the ocean side of Carpinteria Salt Marsh, and the western portion of Sandland Cove is visible in the 
lower right, east of the mouth of the estuary. Apple Road trends southward into the salt marsh from 
Carpinteria Avenue and the Old Town section of Carpinteria. The estuary extends beyond the 
photograph, eastward to the City of Carpinteria and westward to Sand Point Road at Santa Claus 
Lane. Residential, commercial, and agricultural development are evident on the coastal plain, and 
agriculture extends into the foothills. Photograph by J. Robert Haller in 1970. 



winds that blow parallel to the coast. During spring months the daytime 

wind patterns are similar to those of winter, but they are stronger. 

Summer months are characterized by stabilized weather, having calm morn- 

ing conditions and light to moderate onshore air movement in the after- 

noon. During fall months continental cooling generates offshore breezes 

at night that can be strong in large canyons such as those in the 

vicinity of Carpinteria. 

Fog is an important characteristic of the Carpinteria Valley. The 

coastline of southern California is subjected to an inversion layer that 

traps cool, moist air at low elevations, producing fog or low clouds 

during the night and early morning hours. As the inversion layer rises 

slowly during the day, the fog evaporates. Fog develops more frequently 

during late spring and early summer mornings when warmer air comes in 

contact with the cool ocean water. Fog is then drawn over land--a 

process usually associated with seasonal warming of the interior. As 

ocean temperatures increase during the summer, the occurrence of fog 

decreases. 

Temperature and precipitation data have been recorded for Santa 

Barbara and the Santa Barbara Municipal Airport, approximately 12 miles 

(19.4 km) and 19 miles (30.6 km) west of Carpinteria Salt Marsh, respec- 

tively. However, because of incomplete records at Santa Barbara and 

because of the proximity of the Airport to another estuary, Goleta 

Slough, a summary of the past 10 years data has been provided for only 

the Airport (Table I). Summaries of data for both stations have been 

provided for earlier periods (Table II). 

Temperature data (Table I) reveal that during the past 10 years, 

including 6 years of the botanical evaluation, the Santa Barbara region 

was characterized by typically low seasonal range in temperature. This 

is illustrated by the average temperature in the warmest month (August) 

that was only 14.1°F higher than the average temperature in the coolest 

month (December). Similar differences in average temperatures between 

warmest and coolest months were recorded (Table II) during earlier 

periods of time for Santa Barbara (1894-1930, 13.4°F; 1931-1952, 
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15.2°F; 1941-1970, 14.3°F) and the Santa Barbara Municipal Airport 

(1931-1952, 13.8°F; 1941-1970, 14.1°F). Although some temperatures 

below freezing are recorded (Table I), the average minimum temperature 

in the coldest month is above freezing. Similarly, although there are 

temperatures recorded over 100°F, the average maximum temperature was 

about 75°F and occurred in August. These conditions are due in large 

part to the maritime location. 

Precipitation in the Santa Barbara region has a Mediterranean 

pattern: winter rain and summer drought. During the past 10 years 

(Table III), 89.8% of the average monthly precipitation fell during a 

six-month period (November through April). The average rainfall for 

this period was 18.79 inches (48.2 cm) compared to only 2.14 inches 

(5.5 cm) that occurred from May through October. Similar patterns of 

rainfall have been recorded (Table IV) for earlier periods at Santa 

Barbara and the Santa Barbara Municipal Airport. The average annual 

precipitation at Santa Barbara for the period 1867 to 1979 is 17.8 

inches (45.6 cm); however, fluctuations in annual precipitation are 

considerable [e.g. 7.83 inches (19.9 cm) in 1975-1976, and 36.67 inches 

(93.1 cm) in 1982-1983--Table III]. Heavier precipitation, including 

some snow, is recorded for higher elevations in the Santa Ynez 

Mountains. Most rain-bearing storm systems come from the northwest in 

winter. Infrequent summer rains may occur from tropical air masses but 

are generally of little consequence to plant growth. 

Thus, the botanical. resources of Carpinteria Salt Marsh are 

Supported by a regional climate characterized by coastal winds and 

morning fog, consistently mild air temperatures that rarely dip below 

freezing, and variable, largely winter rainfall. 

Geology - The structural, stratigraphic and historical geology of 

the Carpinteria region have been investigated by Chaney and Mason 

(1934), Upson (1951), Dibblee (1966), Jackson (1980), and Jackson and 

Yeats (1982). The following summary has been adapted from their work, 

particularly that of. Jackson and. Yeats, and provides important 

19 



TABLE I. 1974-83 TEMPERATURE DATA - Santa Barbara Municipal Airport 
(elev. 9 ft.) (Environmental Data Service, 1974-1983). 

Temperature (°F) 

AV MAX AV AV MIN MIN 

63.7 52.6 41.8 Zo) 
58 .4* 54.3 44.2 33 
64.9 55.4 46.1 Yas) 
64.6 SOo// 47.0 Sif, 
67.8 O9g2 50/35 39 
ize 63.0 53149 44 
1329 65.5 Sigh 49 
Usio34 66.9 58 .6 48 
75.0 66.6 BYs}5 Ik 47 
1220 Zo) 26) 36 
6901 56.8 44.5 oi 
65.2 Sail 3 6 e/a 29 

* - probably inaccurate; average too low, may be nearer 64°. 
** —- probably inaccurate; average too low, may be nearer 42°. 

TABLE II. AVERAGE MONTHLY TEMPERATURES (Weather Bureau, 1930, 1952; 
Environmental Data Service, 1973, 1974-1983). 

Santa Barbara Municipal Airport 
elev. 12' (4&5), 9' (6) 

Santa Barbara 
elev. 100-130 ft. (1&2), 5 ft. 

i 2 3 4 5 6 

1894- 1931- 1941- 1931- 1941- 1974- 
1930 1952 1970 1952 1970 1983 

4 0 DEoZ 51.0 51.6 5228 
Sf 5 54.6 D409) S68) 54.3 
8 iu 55.9 54.7 54.7 55.4 
oN) 4 58.4 57/710 od) S Ore 
5D 0 60.6 60.0 oe al/ DS) 52 
4 9 Gsrl 61.9 62.0 63.0 
5d 7 66.6 64.6 65.1 IH) 4) 
8 2 67.5 64.8 65.7 66.9 
od! 4 66.8 64.5 65.0 66.6 
51) 0 63.4 612 61.6 62.5 
al 0 58.6 Nc) 57.0 56.8 
on 0 54.5 OSoll 400) Boil 
“9 9 60.3 58.4 58.8 59.4 
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TABLE I 

MONTH 

TOTAL 

TAB 

JUL 
AUG 
SEP 
OCT 
NOV 
DEC 
JAN 
FEB 
MAR 
APR 
MAY 
JUN 
TOT 

*Data are arranged according to seasonal rainfall, not calendar years. 

IT. 1973-83 PRECIPITATION DATA - Santa Barbara Municipal Airport 
(elev. 9 ft.) 

73-74 74-75 

If 0.01 
0.01 Vv 
T Ti 

OFS5 10.259 
42 006 
43) 15.58 
(slat UGS: 
OR225 54.296 
4.60 5.18 
Oil 971805 
T 0.09 
Th T 

i599) 8205 

BER 

elev. 100-130 ft. (1&2), 5 ft. (3) 

AL 

Oo oO ine) 

18.04 
ODOrRPNMWFHRWRrOO 0 

‘ollxe) etemel) cere 0 emt elive 

TOTAL PRECIPITATION (inches) T = trace 

75-/6 76-77 77-78 

+ 

0.01 
ai 4. 
WES 726 
Or Sieur. 
0207 
OF OOF 3 
5-005, 0: 
Poy. — W 
OLS9rrO: 
il 1. 
Og 0: 
1583 Loy. 

0.00 
0.26 
U 
T 

0.10 
4.40 

78-79 79-80 80-81 

0.00 
0.02 
127 
T 

1359 
etd 
4.74 
3.88 
O07 : 

0.04 + 

18.22 *20 
OOONMNANN OOO 

: 
; 

41 
209 
-66 
10 
noe 
14 
00 
200 
Eval 
00 
203 

0.40 0.00 0.00 
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background information on the origin and evolution of the Carpinteria 

Valley and Carpinteria Salt Marsh. 

Structurally, the Carpinteria Valley or basin is an east-trending, 

northward verging, faulted syncline containing intertongued shallow 

marine and nonmarine Pleistocene sediments from several hundred to 

several thousand feet thick deposited on older folded rocks (Figs. 4 & 

5). Approximately one million years (Ma) ago the Carpinteria area was 

the northern margin of the offshore Ventura basin. Uplift north of the 

Red Mountain Fault (Fig. 4) separated the Carpinteria basin during 

middle to late Pleistocene time, and today the basin is located along 

the northeastern coast of the Santa Barbara Channel between the Santa 

Ynez Mountains to the north and the Ventura Basin to the south. 

The earliest rocks of the lower sequence in the region were 

deposited between the late Cretaceous Period and the late Miocene epoch 

of the Tertiary Period (ca. 75 Ma to 10 Ma ago). During this time there 

were several periods of subsidence and uplift in basins that occurred 

throughout what is now the western Transverse Range Province. The rocks 

deposited during that time include medium to coarse-grained sandstones 

and conglomerates such as the marine Cozy Dell and Coldwater Formations, 

the non-marine Sespe Formation, and the thin marine Vaqueros con- 

glomerate. Overlying these rocks is a series of younger marine 

deposits, including mudstones and claystones of the Rincon and Monterey 

Formations. 

Initial rise of the Santa Ynez Mountains occurred during the 

Pliocene Epoch (ca. 5-2 Ma ago) and by the end of the Pliocene this 

mountain range and the Ventura basin had largely achieved their present 

configurations. The Pico Formation was deposited during Pliocene and 

Pleistocene time, and stratigraphic evidence within it suggests that 

during this time the area north of the Red Mountain fault was probably 

higher than the area to the south of it. The Santa Ynez Mountains 

apparently became emergent during early or middle Pliocene time. 

Folding along the southern margin of these mountains formed many of the 

structures that occur beneath the Carpinteria basin. An interval of 
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major uplift and erosion of the entire coastal area occurred prior to 

the deposition of most Quaternary sediments. 

During the Pleistocene Epoch of the Quaternary Period, the Santa 

Barbara Formation was deposited in the shallow edge of a sea that was 

transgressing over the previously eroded surface of the coastal plain. 

This formation consists of rocks that include fine- to medium-grained 

fossiliferous sandstone and siltstone, interbedded with claystone and 

conglomerate. Deposition began about 1.2 Ma ago following which (1.2- 

0.6 Ma ago) there was uplift along the Red Mountain fault, separating 

the northern Ventura basin from the Carpinteria basin. This produced a 

basinal structure that eventually filled with sediment to become the 

Carpinteria Valley. Movement along the Red Mountain fault has caused 

the structural isolation of the Carpinteria basin, although various 

faults within the basin control its shape (Jackson and Yeats, 1982). 

Carpinteria Salt Marsh is what remains of a larger historic bay or 

estuary that formed in the basin. 

With continued sedimentation, the Carpinteria basin became quite 

shallow and eventually a large alluvial fan complex began to cover por- 

tions of it. These nonmarine sediments belong to the Casitas Formation, 

composed of detritus derived from the rising Santa Ynez Mountains. The 

lower part of the Casitas formation consists of a lower section of thin- 

bedded, fine-grained, non-fossiliferous sandstone, siltstone, and con- 

glomerate, and the upper section of poorly sorted and poorly stratified 

pebble to boulder conglomerate. The Casitas formation is found through- 

out the Carpinteria basin north of the Rincon fault. 

Major movements along faults displaced the Casitas and Santa 

Barbara Formations by several thousand feet and ended the earlier 

pattern of continental deposition. The general extent, shape and depth 

of ground water basins were determined by these fault movements, and 

erosion of the Casitas and Santa Barbara Formations continued until the 

coastal area was submerged again in late Pleistocene and early Holocene 

time. During this time marine sediments were deposited unconformably on 

the older formations. These sediments consist of a fossiliferous basal 
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marine beach gravel and sand deposited on wave-cut platforms, and are 

covered by non-marine stream sand and gravel deposits. Emergence of the 

coast has resulted in erosion of these Pleistocene and Holocene sedi- 

ments, and remnants are referred to as terrace deposits. Today terrace 

deposits occur east and south of Carpinteria. Two beds have been dated 

at about 45,000 and 4,500 years old, respectively. Terrace deposits 

probably extended seaward during the relatively sharp drop in sea level 

that probably corresponded to the advance of continental glaciers during 

the Wisconsin stage of the late Pleistocene. 

Varying erosional and depositional processes occurred along the 

South Coast depending on local geological phenomena. For example, in 

the Goleta basin streams excavated valleys that were graded to sea level 

more than 200 feet (61 m) lower than today (Upson, 1949). However, in 

the Carpinteria basin deposition may have continued through Pleistocene 

time, perhaps as a result of intermittent subsidence of the area along 

the Rincon, Carpinteria, or Red Mountain faults, and the continued 

access of the basin to the ocean. In discussing the history of infill- 

ing in Goleta Slough, Lohmar et al. (1980) concluded that many of the 

small estuaries and lagoons along the coast of southern California were 

probably created about 5-7,000 years ago when rising sea level flooded 

the incised drainages cut during the Wisconsin glacial period (10-60,000 

years ago). This rise in sea level averaged about 40 feet (12 m) each 

1000 years until about 5000 years ago when sea level approached that of 

today (Zedler, 1982). Based on the evidence available for the 

Carpinteria Valley, it appears that a marine basin or estuarine lagoon 

may have characterized the region long before this flooding event. 

Norris (personal communication, 1985) suggests, however, that the 

present estuary is the result of deposition of a sandbar caused by a 

rocky reef that is exposed only at the lowest tides. The reef, appar- 

ently part of the southern limb of the syncline, occurs just beyond the 

mouth of the estuary and provides enough of a wave barrier to cause 

deposition of the sandbar behind it and a realignment of the coast. 

Late Pleistocene terrestrial plant and animal remains preserved in 

asphalt deposits were discovered in 1927 just east of the mouth of 
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Carpinteria Creek. Chaney and Mason (1934) conducted extensive studies 

on the plant material from the commercial "tar pits" at the site and 

their analysis of the fossils provides insight into the vegetation and 

climate of the Carpinteria Valley during late Pleistocene time.  Fur- 

thermore, the plant and animal life from the deposits have been con- 

Sidered (Savage et al. 1954) to be an unrivaled balanced sample of land 

plants, mammals, birds and marine mollusks of the same geological age. 

The tar pits occur in the older alluvium, the "Carpinteria Formation" of 

Chaney and Mason (1934), that lies unconformably across the upturned 

edges of the Monterey Formation, and represents one of the Pleistocene 

terrace deposits. 0i1 migrated into structurally deformed strata of the 

region during late Pleistocene time (Jackson and Yeats, 1982). The 

"Carpinteria Formation" includes upper beds of light-colored, cross- 

bedded sand with asphalt stain, but usually no fossils; and lower beds 

of sand, gravel and cobbles, heavily impregnated with asphalt containing 

abundant fossil plants and animals. It is often overlain by recent dark 

gray sands that contain small amounts of asphalt and numerous shells and 

implements representing midden deposits. Because the asphalt springs 

are still active, they have penetrated both alluvial and beach sands. 

The most abundant large specimens of plants from the deposits are 

those of Pinus radiata (Monterey Pine) and the most abundant plant 

remains are those of Arctostaphylos spp. (manzanita). A number of the 

Specimens have a worn appearance suggesting transportation by water. 

Chaney and Mason (1934) interpreted the remains on the basis of the 

modern occurrence of living species and concluded that the flora appar- 

ently contained three distinct vegetation types: Monterey Pine Forest, 

well represented by 24 species that probably occurred near the site; 

Coast Redwood Forest, poorly represented by two species that probably 

occurred on the coast some distance away; and Digger Pine-Juniper 

Forest, poorly represented by 3 species that probably occurred on dry 

hills back from the coast. In addition to many small mammals and birds, 

extinct large animals represented in the deposits include the dire wolf, 

giant cat, camel, horse and bison. The sediments containing this fossil 

assemblage were deposited in and near the valleys of streams, probably 

those ancestral to the Carpinteria Creek system, that flowed down from 
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the mountains, southward to the ocean at a point not far south of the 

present coastline. West of these deposits, the "Carpinteria Formation" 

lacks most of the coarser sediments and terrestrial fossils, and is 

characterized by finer sediments containing marine organisms. Thus, 

part of this formation was deposited in a lagoon or along a shore 

(Chaney and Mason, 1934). This depositional environment may have repre- 

sented the estuary ancestral to Carpinteria Salt Marsh. 

The environmental conditions of the Carpinteria region in late 

Pleistocene time were apparently similar to those now characteristic of 

the Monterey Peninsula. Most of the plants of the Carpinteria 

Pleistocene flora are currently members of the Monterey Pine Forest 

community that occurs about 200 miles (322 km) northwest of Carpinteria 

Valley. The passerine birds and assemblage of mammals found in the 

deposits also are consistent with an open pine forest habitat. Appar- 

ently, conditions at the time of deposition were cooler and slightly 

more humid than the current climate of the Carpinteria region. The 

return of warmer, drier conditions resulted in a northward shift of the 

forest to its present position (Chaney and Mason, 1934). 

With the Holocene transgression came submergence of the excavated 

valleys of the Goleta basin and further submergence of the Carpinteria 

basin. The Holocene younger alluvium of the geologic sequence consisted 

of mud and silt deposited on alluvial plains and in swamps, and sands 

and gravels in stream channels. In the Goleta basin this younger 

alluvium is easily distinguished from the late Pleistocene older 

alluvium deposits. In portions of the Carpinteria basin water wells 

have shown that the younger alluvium is as much as 225 feet (69 m) thick 

and is continuous with the older alluvium or the nonmarine deposits of 

the Casitas formation. In the Carpinteria Valley such deposition con- 

tinues to the present time. 

Drainage - The Carpinteria Valley (basin) includes the lowest parts 

of a major drainage system. This system contains the watersheds of 

Rincon, Gobernador, Carpinteria, Franklin and Santa Monica Creeks, and 

streams in Arroyo Parida and Toro Canyon. These streams are short, 
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all but two have separate drainage basins, and generally have perennial 

flows in the headwater areas, but do not have perennial surface flows 

across the coastal plain. The drainage system of Carpinteria Valley is 

composed of three parts (Thomasson, 1951). The mountainous headwater 

area covers about 37 square miles (95.83 sq. km) and is composed of 

consolidated rocks, largely the Sespe and Coldwater Formations, that are 

Overlain in most places by less than three feet of rocky soil. These 

formations extend from the foothills and the Santa Ynez Mountains down 

Slope to the upper edge of unconsolidated deposits. It is the principal 

area of surface water runoff, and is covered by chaparral vegetation for 

the most part, or by avocado groves in the foothills and lower slopes. 

The groundwater basin of this system occurs adjacent to the area of 

consolidated rocks and consists of two parts. The marginal parts of the 

basin extend along the base of the mountains, cover about 7 square miles 

(18 sq. km), and are underlain by unconsolidated deposits that range in 

thickness from several feet to about 1000 feet (305 m). These deposits, 

including alluvium, terrace deposits, and the Casitas and Santa Barbara 

Formations, contain a significant amount of water and are the only ones 

that absorb large amounts of surface water runoff from rain and streams. 

This groundwater basin recharge area was covered historically by mostly 

grassland or Coastal Sage Scrub, but today is characterized by 

agriculture or other forms of development. The central or lower portion 

of the groundwater basin, and the third part of the drainage system, 

covers about 5 square miles (13 sq. km). Like the recharge area, it 

also is underlain by unconsolidated deposits that reach a thickness of 

about 2000 feet (610 m). However, impermeable beds occur near the sur- 

face in the central portion of the basin and prevent the downward move- 

ment of rain, irrigation, and stream water into the deeper groundwater- 

bearing beds. This water is discharged directly from the shallow 

groundwater body. Carpinteria Salt Marsh occurs in the area of imperme- 

able beds. 

The watershed of Carpinteria Salt Marsh is confined to the drainage 

of Franklin and Santa Monica Creeks (Fig. 6) and related coastal plain 

runoff and drainage ditches. The Franklin Creek subwatershed drains 
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about 2,732 acres (1107 hectares) and reaches an elevation of 1,746 feet 

(533 m); the Santa Monica Creek subwatershed drains about 3,853 acres 

(1561 hectares) and reaches an elevation of 3,853 feet (1175 m) 

(Woodward-Clyde, 1982). Santa Monica Creek extends about 5 miles (8 km) 

southward from the crest of the watershed to Carpinteria Salt Marsh, 

where it joins Franklin Creek before reaching the mouth of the estuary. 

Franklin Creek extends about 4 miles (6.5 km) southwestward from the 

foothills of the Santa Ynez Mountains to the confluence of the creeks. 

Historically, Carpinteria Creek to the east and Arroyo Parida to the 

west also flowed into this estuary, but this was previous to extensive 

infilling due to the deposition of alluvial fans and expanding urbaniza- 

tion. 

Local streams are characterized by flash floods that follow rain- 

storms and by a gradual decline of discharge during the dry summer and 

autumn. Extensive erosion associated with infrequent large floods 

results in the deposition of large quantities of sediment and debris in 

the basin, and has accounted for much of the infilling of Carpinteria 

Salt Marsh. Such catastrophic events have been documented for other 

estuaries in southern California (Lohmar et al., 1980; Zedler, 1982). 

Carpinteria Salt Marsh is particularly vulnerable because it is located 

next to the steep slopes of the Santa Ynez Mountains and in an area 

characterized by various forms of development that have increased the 

rate of erosion in the watershed, resulting in the rapid expansion of 

alluvial fans into the estuary. Furthermore, Carpinteria Salt Marsh is 

Situated in the trough of a syncline into which at least 4 streams 

flowed historically, and not at the mouth of a large river or in an area 

with more consistent rainfall where adequate flushing might remove sedi- 

ments instead of allowing them to accumulate. Continued subsidence of 

the basin through much of the late Tertiary and Quaternary Periods 

accommodated the deposition of sediment. However, Carpinteria Salt 

Marsh, like other southern California estuaries such as Goleta Slough 

and Mugu Lagoon, will be filled without management of erosion in the 

watershed, runoff, and sedimentation in the estuary, given a constant 

sea level. 
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Soils - Soils of the Carpinteria Valley in the immediate vicinity 

of the estuary (Fig. 7) have developed on the alluvial fans, floodplains 

and tidal flats that characterize the region, and are derived mostly 

from the Santa Ynez Mountains. They have been described and mapped by 

Shipman (1981), and this information is summarized below. The 

Camarillo-Aquepts association consists of nearly level, poorly drained 

to very poorly drained, fine sandy loams on low floodplains and tidal 

flats. Flooded Aquepts are nearly level soils that are periodically 

covered by tidal water. Most of the estuarine soils are flooded by 

exceptionally high tides, while others are flooded daily. They are 

usually highly stratified thin layers of coarse to fine textured mineral 

soil with occasional layers of peat. They are almost continually water- 

logged, very saline and support salt-tolerant hydrophytes. Flooded 

Aquepts are very poorly drained and variable in permeability. The 

surface runoff is slow and often ponded. All of Carpinteria Salt Marsh, 

including most of the alluvial fan deposits of Santa Monica and Franklin 

Creeks, were mapped by Shipman (1981) as flooded Aquepts. 

Camarillo Variant soil of the alluvial deposits north of and 

adjacent to the estuary is a fine sandy loam characteristic of low 

alluvial plains (Fig. 7). It has slow drainage and may have standing 

surface water during winter rainy periods. The water table is 3 to 6 

feet below the surface in summer and fall and 1 to 2 feet below in the 

winter and spring. Stream overflow and deposition of detritus is char- 

acteristic of these low areas and the salinity is usually slight to 

moderate. Native vegetation cover is mainly annual grasses, cattails, 

sedges and willows. The soils have been drained for agriculture, but 

growth of crops is spotty and erratic. Urbanized portions are 

threatened by occasional flooding.. 

The Goleta-Elder-Agueda association of soils occurs on nearly level 

to moderately sloping, well drained, sandy loams, fine sandy loams, 

loams, and silty clay loams on floodplains and alluvial fans and in 

valleys (Fig. 7). In the Carpinteria Valley the Elder sandy loam, with 

0 to 2 percent slopes, occurs north of and adjacent to the band of 

Camarillo soil. It characterizes alluvial fans, that were apparently 
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deposited by Franklin and Santa Monica Creeks, and occurs on low slopes 

rather than flat areas of the alluvial plains. This soil is developed 

on stratified alluvium and has a surface layer of dark sandy loam, and 

an underlying layer of stratified and variously colored, loamy sand, 

sandy loam, fine sandy loam, loam, and silty clay. It is neutral in the 

surface layer and mildly alkaline in the underlying layer. The soil is 

moderately permeable, runoff is slow, and the effective rooting depth 

for plants is more than 60 inches. Some areas of Elder soil are occa- 

sionally flooded and deposition from overflowed streams can occur. The 

native vegetation cover is annual grasses, forbs, and scattered oak 

trees; however, the soils are used extensively for orchards, field and 

row crops, and flowers. Urban development has encroached in many 

areas. 

Additional soil types are found on steeper slopes and higher eleva- 

tions in the watershed of Carpinteria Salt Marsh. Likewise, the soils 

associated with Carpinteria Creek (Fig. 7) are different from those in 

the immediate vicinity of the present boundaries of Carpinteria Salt 

Marsh. For example, the streambed of this creek is characterized by 

Metz loamy sand, usually found in low-lying areas adjacent to major 

streams, and by Goleta loam and fine sandy loam characteristic of 

valleys and broad floodplains. This area supported a dense grove of 

oak trees historically, but today supports field and row crops, and 

groves. It also has been converted extensively to urban development. 

Three additional soil types occur adjacent to Carpinteria Salt 

Marsh. Aquents, fill areas, are present at the mouth of the estuary and 

other areas along the developed portions of the sand spits. They occur 

in areas reclaimed for development and are composed of variable types of 

soil material used for fill. Dune Land consists of various types of 

mounds, flats, hollows, etc., that are characterized by aeolian marine 

sands. Most of this soil has been obscured by residential development 

and stabilized by various exotic plant covers, although some native dune 

vegetation still occurs. Beaches occur along the Pacific Ocean margin 

of the sand spits and at the mouth of the estuary and are generally 

narrow, sandy strips flooded during high tide. Extensive rock revetment 

34 



has been constructed as a sea wall between the beach and dune areas to 

protect residential development from erosion. 

Summary - Carpinteria Salt Marsh is an estuary covering about 230 

acres and located on the South Coast of Santa Barbara County in southern 

California. The region is characterized by a semi-arid Mediterranean 

climate, having coastal winds and morning fog, consistently mild air 

temperatures that rarely dip below freezing, and variable, largely 

winter rainfall. The Carpinteria Valley or basin in which the estuary 

occurs is structurally a syncline that was separated from the Ventura 

basin by uplift along the Red Mountain Fault about 1.2 to 0.6 million 

years ago. The basin eventually filled with sediment and Carpinteria 

Salt Marsh is what remains of a larger historic estuary. Plant fossils 

from local asphalt deposits indicate that the region was characterized 

by a Monterey Pine Forest during late Pleistocene time when climatic 

conditions were cooler and more humid than today. 

The watershed of Carpinteria Salt Marsh is confined to the drainage 

of Franklin and Santa Monica Creeks and related coastal plain runoff and 

ditches. Historically, Arroyo Parida and Carpinteria Creek also flowed 

into this estuary, previous to extensive infilling due to the deposition 

of alluvial fans and expanding urbanization. Catastrophic flash floods 

associated with infrequent large winter storms are responsible for 

extensive erosion of the watershed and the deposition of large quanti- 

ties of sediment and debris in the basin. Carpinteria Salt Marsh is 

vulnerable to infilling from such events because it is located next to 

the steep slopes of the Santa Ynez Mountains and in an area character- 

ized by various forms of development that have increased the erosion of 

the watershed. 

Soils in the estuary and immediate vicinity have developed on 

alluvial fans, floodplains, and tidal flats. They usually consist of 

nearly level, poorly drained to very poorly drained, fine sandy loams in 

wetlands and transitional areas, to well drained sandy loams in sur- 

rounding uplands. Most of the estuarine soils are flooded by exception- 

ally high tides, while low marsh areas are flooded daily. 
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A number of researchers have reported on the prehistoric and 

historic periods of the Carpinteria Valley and on the events that have 

affected Carpinteria Salt Marsh or have revealed aspects of the wetland 

system that are absent or obscured today. The following summary of this 

history has been derived largely from Caldwell (1979, 1982), Clark 

(1962), Rogers (1929), Stockton (1960), and Wilcoxon (1982), and from an 

interpretation of maps and aerial photographs. 

PREHISTORIC PERIOD 

Initial habitation of the Carpinteria Valley probably occurred 

about 9000 years ago (Wilcoxon, 1982). The earliest reliable date for 

occupation came from cultural materials associated with an archaeolo- 

gical site near Santa Monica Creek that yielded a radiocarbon date of 

7300 years old (Wiicoxon, 1984). Early inhabitats of the region were 

most likely descended from populations associated with the North 

American Paleo-Indian Cultural Tradition. Locally there is little 

evidence of Paleo-Indian occupation. However, from discoveries in 

eastern California and the greater Southwest, we know that these popula- 

tions specialized in hunting large Pleistocene mammals and settled 

adjacent to pluvial lakes. The extent of coastal occupation may never 

be known because coastal sites occupied during this era are now sub- 

merged. With the changing climatic conditions following the Pleistocene 

and with the reduction in numbers or extinction of large game mammals, 

human populations became more dependent on a wider diversity of 

resources including the collection and processing of plant materials and 

small game for food. 

The cultural divisions for the South Coast of Santa Barbara County 

include the Early, Middle, and Late Periods, and evidence for occupation 

during each division has been found in Carpinteria Valley. The Early 
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Period, otherwise referred to as the Milling Stone Horizon or Oak Grove 

Culture (Rogers, 1929), was the first well-defined cultural tradition in 

Carpinteria Valley and dates from about 7500 to 5000 years ago 

(Wilcoxon, 1982). People of the era practiced generalized hunting and 

gathering techniques and lived adjacent to or near several types of 

vegetation, including Southern Coastal Oak Woodland, Coast Live Oak 

Forest, Coastal Sage Scrub and Wetlands. Their villages were often 

situated on knolls above the lowlands, although there is evidence for 

occupation along the inland portions of both Carpinteria Salt Marsh and 

Goleta Slough. Because the climate was wetter than it is now, and hence 

flooding was probably more frequent, the lowlands were even less suit- 

able for the location of a village than they are today. Evidence 

presented herein regarding the historical geology of the Carpinteria 

Valley suggests that at the time of the Early Prehistoric Period the 

boundaries of the shoreline or inland margin of the estuary apparently 

extended northward to Foothill Road, eastward to Carpinteria Creek, and 

westward toward Ortega Hill. Thus, early inhabitants lived on highlands 

or other sites surrounding and in close proximity to the coastal 

wetlands. 

Important archaeological sites for this cultural tradition include 

two sites north of the existing estuary of Carpinteria Creek, and at 

least one each on a ridge overlooking Santa Monica Creek, a knoll east 

of Toro Canyon, and Ortega Hill (Rogers, 1929; Wilcoxon, 1982). These 

sites offered protection from floods, a sufficient supply of plant food 

resources, and convenient perennial sources of freshwater. At the time 

of settlement the site of Carpinteria Creek must have been situated on a 

bluff overlooking both the estuary or shallow coastal embayment and the 

ocean. The well-drained soil at this site has permitted extensive 

leaching of the substrate and may possibly account for the paucity of 

shellfish remains (Rogers, 1929) that were otherwise readily available 

to the inhabitants. The use of marine and estuarine resources by the 

early people may not have been as extensive as that in later times; 

however, shellfish remains do occur in older middens on Santa Monica 

Creek, and thick calcium deposits derived from decomposed shells are 

commonly noted on artifacts from Early Period sites. Thus, current 
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evidence suggests that even the earliest inhabitants of Carpinteria 

Valley utilized the resources of wetlands or shallow marine habitats 

ancestral to Carpinteria Salt Marsh. 

Archaeological sites of the Early Period also have yielded a number 

of implements that help characterize the people of this time. For 

example, implements known as metates and manos were apparently made from 

local sandstone to process small hard seeds of grasses and other plants 

(Timbrook, personal communication, 1985). Scraper planes also have been 

hypothesized as plant processing implements (Wilcoxon, personal communi- 

cation, 1985). Thus, in addition to marine and estuarine resources, 

plant foods were apparently a very important part of the human diet 

during the Early Period. 

Large land animals (deer, elk, mountain lion, and bear), and 

marine, estuarine, and riparian resources were characteristic food 

sources of people of the Middle Period, described by Rogers (1929) as 

the Hunting People. This cultural adaptation may have replaced the 

earlier culture over a period of several centuries (Rogers, 1929), and 

was established locally as early as 5000 years ago (Wilcoxon, 1982). 

Although archaeological sites from this time are found in a wide variety 

of habitats on the South Coast and in the surrounding foothills, the 

sites are often clustered upon headlands near the mouths of canyons or 

on knolls that bordered estuaries, and show evidence of long periods of 

use. Implements from these sites include flint weapons, knife blades, 

large projectile points used with the atlatl or spear thrower, fish- 

hooks, net fishing weights, and stone vessels. The people also had 

basketry skills and utilized local asphalt to attach baskets to stone 

mortars as a way to contain plant material as it was being ground. 

During this period acorns became a staple food and continued as such 

well into the historic era. Sandstone mortars and pestles are evidence 

that acorn processing and leaching technology were known. Glassow et 

al. (1985) suggest that a shift from the exploitation of small seeds to 

acorns around 6000 years ago may reflect environmental changes that 

reduced proportionately the extent of available small seeds to available 

acorns. 
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A typical Middle Period site occurs in the vicinity of a spring-fed 

marsh near the mouth of Carpinteria Creek (Rogers, 1929). The inhabi- 

tants were probably attracted to the locality by exposed asphalt, fresh- 

water, and abundant food resources. Also, several species of marsh 

plants, notably Juncus (rushes) used for basketry, and Scirpus 

(bulrushes), used for house thatching, occurred nearby. All these 

resources are present in the vicinity of the site today. Other Middle 

Period settlements are recorded along Santa Monica Creek. Many high 

density shell midden deposits occur, the faunal inventory of which 

Wilcoxon (1982) interprets as "...clearly reflectLing] a predominant 

estuarine exploitation pattern..." Thus, inhabitants of the Carpinteria 

Valley were apparently dependent upon estuarine resources as early as 

several thousand years ago. 

By the beginning of the Late Prehistoric Period, about 1000 years 

ago, inhabitants along the coast of the mainland and on the California 

Islands began to rely more heavily upon marine and estuarine resources 

for a stable and diversified diet (Wilcoxon, 1982). Sometimes referred 

to as the Canalifio, this group was characterized by a complex culture 

with large settlements and extensive trade networks. They often lived 

at the same sites which had been occupied in earlier times. Unlike 

earlier peoples, however, the Canalifio also settled in bottomlands and 

at the mouths of estuaries where they were occasionally threatened by 

floods. By the Late Prehistoric Period, these people had developed a 

specialized and highly diversified technology, including plank canoes 

for regular travel across the Santa Barbara Channel to island settle- 

ments. They used a diversity of materials for the manufacture of 

utensils, implements, housing and bodily ornamentations, many of which 

were made from marine or estuarine resources. Also of significance was 

the extensive use of asphalt to construct canoes and other items 

requiring waterproofing or adhesives. Terrestrial resources also con- 

tinued to be important. Deer hunting was facilitated by the bow and 

arrow, newly introduced from the Great Basin. Plant foods, particularly 

storable seeds like acorn, wild cherry, grasses and sage, but also 

roots, tubers, bulbs and greens, helped to support the growing popula- 

tion. Both freshwater and salt marsh plants undoubtedly supplied a 
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variety of foods as has been noted for Goleta Slough (Brandoff, 1980). 

The Canalifio culture was the prehistoric equivalent of the coastal 

Chumash. 

Several Late Period settlements occurred in the vicinity of 

Carpinteria Salt Marsh. Like their predecessors, the Canalifio were 

probably attracted by the following: the asphalt seep that surfaced 

east of Carpinteria Creek and freshwater springs in the same area; the 

extensive shellfish beds and the marine, estuarine and riverine fish- 

eries of the region; and the many aquatic plants used for house thatch- 

ing, basketry, and other items. Plant foods were available from nearby 

grassland, oak woodland, coastal scrub, chaparral, and riparian vegeta- 

tion, in addition to those from the ocean and estuary. Topographically, 

both the mesa east of Carpinteria Creek and the sandspits and lowlands 

to the west and north provided suitable sites for villages. Thus, the 

region was ideal for settlement, as illustrated by the occurrence here 

of the most extensive Canalifio settlement between the mouth of Gaviota 

Creek and the Rincon, with the possible exception of the region of 

Goleta Slough (Rogers, 1929). The Carpinteria Creek village apparently 

extended from the estuary at the mouth of Carpinteria Creek, eastward 

along the ocean bluffs for about 3/4 mile, and northward from the beach 

also for about 3/4 mile (Rogers, 1929). This site was inhabited by the 

Chumash even after the first arrival of European man to the Carpinteria 

Valley, and in the historic period was first referred to as Misopsno 

(Mishopshno) by Font in 1776. This village was responsible for the 

current name of the area:. the explorers observed plank canoes under 

construction and noted the area looked like a carpenter's shop, hence 

"Carpinteria." The population was estimated at over 300 at that time 

(Brown, 1967). 

Other local Late Period settlements have been reported for the 

vicinity of Carpinteria Salt Marsh. West of the estuary and south of 

the existing polo field is a site that probably documents seasonal 

Canalifio use at an area known today as Serena. Additional sites have 

not been substantiated. For example, a location near the mouth of Toro 

Canyon may have been the site referred to as "kolok," although this was 
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unconfirmed by recent work (Wilcoxon, personal communication, 1985). 

Another location was reported to have occurred at the western end of the 

estuary, and was reportedly the site of "“Teneknes" (Rogers, 1929). A 

reconsideration of the area has revealed that it was not the site of a 

prehistoric village (Wilcoxon, personal communication, 1985). 

"Teneknes" was apparently further upslope at the foot of the mountains 

or perhaps on the northern margin of the estuary (Timbrook, personal 

communication, 1985). 

In summary, evidence found at archaeological sites of prehistoric 

inhabitants of Carpinteria Valley indicates that Carpinteria Salt Marsh 

was an important resource for food, shelter, basketry and implements. 

Many of these settlements also were located at the bases of foothills 

for some protection, and adjacent to freshwater springs that occurred at 

the margins of the estuary. Asphalt seeps near Carpinteria Creek also 

provided a valuable resource for use by inhabitants. Thus, conditions 

were favorable in the Carpinteria Valley and elsewhere on the South 

Coast for the evolution of the advanced culture of the Canalifio, later 

known as the Chumash. All prehistoric cultures apparently utilized the 

estuary to some degree, but probably had rather limited effects on the 

environmentally sensitive wetland system. While the extensive abo- 

riginal settlements placed definite demands on local plants and animals 

used for food, implements and construction, these were renewable 

resources that suffered no apparent long-term adverse impacts. 

HISTORIC PERIOD 

Early Historic Period - Carpinteria Valley was occupied by the 

Barbarefio Chumash Indians at the time of first contact with European 

culture. This group of Native Americans spoke a distinct language of 

the Chumashan linguistic family and occupied an area on the South Coast 

of Santa Barbara County from about Gaviota eastward to Punta Gorda. In 

1542 Juan Rodriguez Cabrillo sailed up the Santa Barbara Channel and 

anchored off the coast of Carpinteria Valley, an area he described as 
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densely populated and having many oak groves. Sebastian Vizcaino 

apparently sailed past the Valley in 1602, and in 1769 Gaspar de Portola 

and Father Juan Crespi traveled through the valley during the first 

Spanish expedition of the mainland and called the area "San Roque." 

Portola claimed California for the king of Spain during this expedition. 

Crespi reported that one village in Carpinteria Valley had 38 huts and 

about 300 inhabitants. This village may have been "Mishopshno" as the 

Chumash called their main village. This also may have been the site 

referred to later by the Spanish as Puebla de la Carpinteria, a settle- 

ment located on the east bank at the mouth of Carpinteria Creek. This, 

too, was apparently the village documented by Cabrillo as "Misopsnow." 

Today the area is known as Concha Loma, a subdivision in the City of 

Carpinteria. 

Following the establishment of a Mission in Santa Barbara in 1786, 

the Carpinteria Valley was granted to the Mission by the Spanish 

Government. Although many Chumash learned new skills and a new way of 

life from the Spanish, they lacked immunity to European diseases and 

many died. However, others resisted the mission system (e.g., the 1824 

revolt) and others fled the area. After the ouster of Spanish rule in 

Mexico in 1822 and the formation of the Republic of Mexico, the Mission 

Pueblo Lands were secularized by the Mexican Government in 1834. Some 

Chumash continued to live on ranches in the Carpinteria Valley. After 

secularization, lands under Mission control were deeded to families 

loyal to the Mexican Government. 

Middle Historic Period - Following the defeat of Mexico by the 

United States, California became a state in 1850. The U.S. Government 

formed a Land Commission to decide the validity of claims to land under 

Mexican deeds. In 1853 a map of Pueblo Lands of Santa Barbara was drawn 

up to establish ownership. Lands not confirmed to owners were opened 

for claims by Americans, and the remaining land was open to homesteading 

under the National Homestead Act of 1862. 

During the second half of the 19th century and into the 20th cen- 

tury considerable impact, resulting from a combination of agricultural, 
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residential and industrial development, and climatic forces, has altered 

the configuration and natural resources of Carpinteria Salt Marsh. An 

early map of the estuary was produced by the U.S. Coast Survey in 1869 

(Fig. 8). At this time Carpinteria Salt Marsh extended from the vicin- 

ity of Carpinteria Creek westward to beyond its present boundaries. A 

portion of the City of Carpinteria was eventually built on the eastern 

arm of the estuary, following destruction of wetlands by infilling. 

The first historic settlement in the Valley was started on the 

northern margin of the estuary at the vicinity of Santa Monica Creek and 

Carpinteria Avenue. Although not shown on the 1869 map, in 1870 about 

87 houses apparently existed in the area and about 427 people lived 

there. In 1875 a post office, grocery store, two saloons, a blacksmith 

shop, butcher shop, and many small dwellings were reported for the area. 

Edward Roberts reported in 1886 (Caldwell, 1979) that the village was 

adjacent to low salt marshes and drifted sand dunes that were fringed 

with reeds and willows. 

A wharf and eventually a clubhouse were constructed at La Serena, 

west of the existing estuary on land bought by Milton Smith in 1863. 

Although another village might have developed here, the railroad reduced 

the need for a wharf at La Serena. Today, however, the area is 

dominated by residential development. 

Early accounts of the Valley also revealed that some historic 

natural resources of the estuary are no longer present. For example, 

Stephen Olmstead noted in 1860 (Stockton, 1960) that quantities of 

oysters occurred at the mouth of Franklin Creek. But between 1860 and 

1870 there were many storms that caused significant erosion in the foot- 

hills and upper valley. According to this account high tides flooded 

the estuary and the vicinity of the village and "ruined" the oyster 

beds. A more plausible explanation is that excessive deposition of 

eroded sediments buried the beds. Of note is the observation that 

oyster shells are among the faunal remains present in middens of the 

area, indicating their use by earlier cultures (Wilcoxon, 1982). In 
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addition to the destruction of oyster beds, several local streams, 

particularly that in Arroyo Parida, reportedly changed their courses 

during this period of storms. Thus, natural forces have played an 

important role in the alteration of the estuarine ecosystem. It should 

be noted, however, that extensive agricultural development was present 

on the alluvial plains surrounding Carpinteria Salt Marsh even at this 

early date. This situation could have caused increased siltation due to 

the erosion of exposed and tilled soils, and because of the apparent 

lack of any system to prevent this erosion or to direct runoff. 

As noted in the discussion of the geologic history of Carpinteria 

Valley, infilling of the estuary has been an ongoing process associated 

with erosion of the uplands. However, even 120 years ago increased 

sediment loads in streams during storm conditions, caused by human 

activities, could have increased the rate of siltation over natural 

levels in the basin. If the rate of sedimentation exceeds that of 

subsidence, then eventually Carpinteria Salt Marsh would be converted 

from wetland to upland habitats. Various authors cited above suggest 

extended boundaries for Carpinteria Salt Marsh during the previous 

century. The estuary is commonly thought to have extended to the 

vicinity of Foothill Road, westward to the area of the current polo 

fields, and eastward to Carpinteria Creek. Clark (1962) suggests it 

covered three quarters of the valley at one time. Thus, the present 

estuary may be less than half the size it was during early historic 

time. 

Two early transportation arteries also have had significant impacts 

on Carpinteria Salt Marsh. The first road through Carpinteria Valley 

(Fig. 8) was constructed to provide a route for stage coach travel 

between Santa Barbara and Los Angeles. Soil from Ortega Hill was used 

to build a berm through wetlands along the northern portion of the 

estuary, from an area known today as Santa Claus Lane eastward to 

Carpinteria Creek. Similarly, construction of the Southern Pacific 

Railroad through the Carpinteria Valley also affected the estuary. When 

the railroad was being built in 1884, a temporary track was laid west- 

ward from Rincon Point to transport fill material to make a berm to 
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support the new track. This berm was placed in the estuary just south 

of the stagecoach road. The construction of two nearby parallel 

arteries through wetlands resulted in the elimination of habitats and 

the disruption of circulation patterns. These impacts affected the 

entire northern margin of the estuary and eventually led to the 

infilling and destruction of nearly all northern high and transitional 

marsh habitats. 

The first train to travel through to Santa Barbara came on 

August 19, 1887. Because the station for Carpinteria was built on 

Linden Avenue east of the existing village, the center of business 

activity and construction moved eastward. The original village was 

referred to as "Old Town", a name that is still used today. By 1888 

Carpinteria Valley had a population of about 800 (Caldwell, 1979). 

In addition to the activities described previously, other develop- 

ments and phenomena also changed the nature of Carpinteria Salt Marsh. 

For example, as agricultural, commercial, and residential development 

increased in the town of Carpinteria, wetlands adjacent to development 

became obvious areas for expansion. One successful method of draining 

the wetlands was implemented by Edwin P. Sawyer in 1878, on land owned 

by his son along Linden Avenue (Stockton, 1960; Caldwell, 1982). He 

used "ground tiles" to make drainage lines directed into Santa Monica 

[Franklin?] Creek. "Ponds" occurring in the area and along the drainage 

lines apparently supported many frogs, birds, and cattails, thus 

suggesting significant amounts of impounded fresh or brackish water. 

Some of the ponded areas were used around the turn of the century in an 

unsuccessful attempt to raise turtles commercially for food. The 

Sawyers eventually had to start their own factory to make enough tiles 

to drain their property. Over a period of several years this portion of 

wetland drained and dried. Other property owners impressed with this 

method of marsh "reclamation" drained additional portions of the estuary 

early in the 20th century, and by 1913 (Caldwell, 1982) some of the land 

had been planted with beans. According to Stockton (1960) some time 

after the Sawyers built their factory, "...L.B. Caldwell tiled lowlands 

on lower Santa Monica Creek Road and others followed the practice, 
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beginning one of the major changes in the valley and reducing the slough 

from its extent across the valley floor to its present tidelands." 

Late Historic Period - In January, 1914, a major storm hit the 

South Coast of Santa Barbara County, and not only caused extensive 

damage to areas such as "Old Town," but also altered the wetlands of 

Carpinteria Salt Marsh. Significant amounts of erosion in local water- 

Sheds, particularly that of Santa Monica Creek, resulted in the spread 

of silt and mud over the lowlands and deposited as much as two feet of 

material across portions of the estuary. Also, sand dunes at the beach 

had been practically wasted away (Clark, 1962). In spite of the damage 

caused by the storm, general local opinion was apparently that of 

gratitude, because various lowlands and estuarine wetlands had been 

transformed into farmland (Stockton, 1960; Caldwell, 1982). 

Several additional events of the first quarter of the 20th century 

demonstrate the continued use of and impact to the estuary; however, 

others illustrate an awareness of the environmental value of this 

ecosystem. In 1910, Joel Remington Fithian and Stewart Edward White 

purchased Carpinteria Salt Marsh and the sandspits along the southern 

margin of it (Clark, 1962; Spaulding, 1962). White built "...a modest 

beach house on the farmland between the southern edge of the marsh and 

the beginning of the verbena. and primrose covered dunes strip..." 

(Spaulding, 1962); and this area, that he called "Sandyland", became a 

favorite recreation beach for his associates. Although White was quite 

interested in the natural history of the area, it was not until 

William Leon Dawson began visiting the estuary that the significance of 

its natural resources became known. Dawson was a noted ornithologist 

who photographed many of the birds of Carpinteria Salt Marsh and 

included some of them in his important work, BIRDS OF CALIFORNIA. Also 

of note was his collection of bird eggs, once located in his Mission 

Canyon home and to which he gave the name "Tne Museum of Comparative 

Oology." This collection was the predecessor of the present Santa 

Barbara Museum of Natural History. 
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In 1915 White sold a portion of the dunes and marsh behind them, 

and this property was subdivided and sold to various South Coast 

families. By 1917 beach "cottages" were built upon a few of the lots 

resulting in destruction of some dune habitat. 

The popularity of Sandyland continued to increase over the years. 

The largest house (Casa Blanca) built at Sandyland was that constructed 

in about 1928 for Mr. Albert Isham at the western end of the estuary. 

The Carpinteria beaches also continued to be popular bathing sites, and 

with increased availability of automobiles more people came to the area 

for recreation. Temporary camps were set up both west of Sandyland in 

the vicinity of Serena and east of the cottages towards the end of 

Linden Avenue. Impacts to dune and estuarine habitats in this area are 

evident in a photograph (Fig. 9a) from this period. However, also 

evident is an extensive dune system, vegetated by native plants, and the 

eastern arm of the estuary. Additional aspects of Carpinteria Salt 

Marsh and the surrounding watershed are illustrated for this period in a 

photograph (Fig. 9b) taken in 1924. 

Demand for beach front property was such that additional sub- 

divisions of the region were developed. A "Sandyland Dunes" development 

was built west of the estuary in the vicinity of Serena, and a 

"Sandyland Cove" section was developed east of the mouth of the estuary 

toward Carpinteria. Eventually the Sandyland Protective Association was 

formed by residents who lived on the sandspit west of the mouth of the 

estuary, and a similar group (Sandyland Cove Trust) formed at Sandyland 

Cove. This action resulted in restricted access to the dune areas and 

to the associated wetlands. Because of the appreciation for the many 

natural resources of Carpinteria Salt Marsh by members of these associa- 

tions, the estuary has been protected from many impacts. 

The second quarter of the 20th Century began with a major event 

west of the Carpinteria Valley that would have a profound effect on the 

coastline of the region. In 1927, construction began on a breakwater 

for a marina at Santa Barbara (Penfield, 1960). This resulted in the 

disruption of the migration of sand along the coast, causing erosion of 
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Fig. 9a. CARPINTERIA SALT MARSH (early 1900's): View from near foot of 
Linden Avenue, northwestward along sand dunes and eastern arm of the 
estuary. Note beach vegetation, extent of estuary and location of the camp 
in habitats transitional between dune and wetland systems. Today this area 
is covered by the southern portion of the City of Carpinteria. Photograph 
from the Carpinteria Valley Museum of History. 
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Fig. 96. CARPINTERIA SALT MARSH (1924): View from high marsh area 
along dune system, northward across eastern arm of estuary toward the 
Santa Ynez Mountains. Note absence of shrubs along northern margin of 
wetland and the extensive low marsh that is covered by development today. 
Photograph from the Carpinteria Valley Museum of History. 



sand beaches east of the breakwater (Penfield, 1960; Bailand/Jenkins, 

1982). Thus, extensive beach loss occurred from East Beach in Santa 

Barbara eastward eventually to Sandyland and Carpinteria. A number of 

the homes at "Sandyland Dunes" and Sandyland were lost to receding 

shorelines, while others were moved further inland for protection. The 

estuary was not impacted obviously by this event (Spaulding, 1962); 

however, erosion of the dunes may have contributed to an increase in 

deposition of sand in the mouth of the estuary, causing it to close for 

long periods. A seawall or revetment was finally constructed at 

Sandyland in 1964 (Rouse, 1982) to prevent further erosion of the coast, 

to protect the homes that occurred on the narrow sandspit, and to 

provide an open mouth of the estuary. 

Aerial photographs (Fig. 10a-f) for nearly a 50-year period (1932- 

1981) illustrate some of the many impacts to and changes in the 

estuarine wetlands of Carpinteria Salt Marsh and the uplands immediately 

adjacent to them. In 1932 (Fig. 10a), Carpinteria Salt Marsh covered a 

larger area than today and extended eastward to and beyond Linden 

Avenue, the southern extension of which occurs in the far right center 

of the photograph. Two additional roads extended from Carpinteria 

southward across the wetland. These do not occur in a 1929 aerial 

photograph not shown here. The western-most road (Ash Avenue) forms the 

eastern boundary of the estuarine system today. Also of note are the 

following: short linear ditches throughout much of the central portion 

of the marsh, apparently made as an early attempt to drain the marsh or 

to improve circulation; an. extensive, partially vegetated alluvial fan 

and associated salt flat at the mouth of Santa Monica Creek that 

probably resulted at least in part from the erosion caused by storms in 

1914, as discussed previously; "Old Town" located in the north central 

portion of the photograph, north of the Southern Pacific Railroad and 

largely south of Carpinteria Avenue; access roads along and houses on 

the sandspit of Sandyland Cove to the east of the mouth of the estuary, 

and on the sandspit of Sandyland west of the mouth of the estuary; and 

agricultural development in upland north of Carpinteria Avenue. Sand 

Point, the eastern extension of Sandyland at the mouth of the estuary is 

not evident, although illustrated on the 1869 map by U. S. Coast Survey 
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Fig. 10a-c. CARPINTERIA SALT MARSH: 1932-1947. 



10f. 1981. 
NAS 

Fig. 10d-f. CARPINTERIA SALT MARSH: 1961-1981. 



(Fig. 8). This feature was apparently present and not covered by high 

tides until about 1925, after which time it may have disappeared as a 

result of coastline changes following the 1925 earthquake (Clark, 1962), 

or from erosion following the construction of the Santa Barbara Harbor 

in 1926. 

By 1943 (Fig. 10b), other coastline changes can be noted, particu- 

larly the increased erosion along Sandyland. Several building sites 

that were once behind dunes (Fig. 10a) were clearly beach front by this 

date. Spaulding (1962) has indicated that little activity occurred at 

the site during World War II because of the shortage of gasoline, and 

that during this period, "...Sandyland was all but deserted." However, 

activity apparently returned by 1947 (Fig. 10c), evidenced by road 

repairs and additional building at Sandyland Cove. Other more striking 

alterations include the following: construction of Apple Road and 

adjacent drainage ditches southward from Carpinteria Avenue into the 

center of the marsh for access to an exploratory oil well; the infilling 

of much of the eastern arm of the estuary; and the channelization of 

Santa Monica Creek across the alluvial fan to a tidal channel. 

Additional encroachment into wetlands is visible in an aerial 

photograph from 1961 (Fig. 10d). A new route for an access road (Sand 

Point Road) to properties at Sandyland was built across salt marsh 

habitat, thereby increasing the area where building could occur between 

the dunes and the new road. Portions of the old road were still evident 

by this date, and an earlier photograph not shown here demonstrates that 

the newer road was constructed after 1954. Furthermore, removal of sand 

from an area of high marsh north of the Sand Point Road, evident in the 

photograph, was apparently used to construct a berm for the new road. 

This action was a serious although unrealized impact to the high marsh 

habitat now rare at Carpinteria Salt Marsh. Also to be noted are the 

following: the increase in development of Sandyland Cove and the City 

of Carpinteria; the construction of U. S. Highway 101 with a parallel 

access road north of Carpinteria Avenue; the excavation of channels to 

connect Franklin and Santa Monica Creeks to tidal channels; and the 

infilling of wetland east of Ash Avenue in Carpinteria. 
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Prior to 1967 (Fig. 10e) several events had major long-term effects 

in the wetland and dune systems. The most significant of these were the 

Channelization of Franklin and Santa Monica Creeks in 1966, clearly 

evident in the photograph. Previous photographs (Fig. 10a-d) indicate 

natural or modified drainage of the creeks into or through the marsh. 

Channelization and berm construction resulted in further partitioning of 

the estuary, the alteration of natural drainage patterns, and the loss 

of marsh habitat. However, a more permanent route from the streams to 

the mouth of the estuary also may have kept the estuary open to the 

ocean for longer periods by increasing the tidal prism. Other impacts 

Or changes included the following: construction of a seawall along 

Sandyland and at the inlet; filling of wetland west of Ash Avenue; and 

the expansion of a forested wetland along the western portion of the 

northern margin of the estuary. 

Perhaps the most important phenomenon documented by this sequence 

of aerial photographs is the dynamics of vegetation covering the tidal 

mud flats of Carpinteria Salt Marsh. Note in 1967 (Fig. 10e) that much 

of the marsh dominated previously by vegetation, largely Salicornia 

virginica (Pickleweed), occurs as nonvegetated mud flat. This loss of 

vegetation may have been initiated before 1961 (Fig. 10d), but clearly 

was not evident in 1947 (Fig. 10c). 

The channelization of streams may be directly related to vegetation 

change. As reported by Caldwell (1982), Mr. James Stubchaer, Santa 

Barbara County Flood Control District, has stated that, "Before 1966 

there was no flushing in the estero. It was stagnant with no opening to 

the ocean. Today the outlet to the ocean stays open naturally." 

Although some flushing did take place, as illustrated by the aerial 

photographs (Fig. 10a-e), marsh closure apparently did occur at least 

seasonally from 1938 to 1966 (USDA Soil Conservation Service, 1983). 

The channelization of streams and placement of revetment at the mouth of 

the estuary restored or enhanced tidal circulation within the estuary, 

and by 1981 (Fig. 10f) Pickleweed again covered most of the western 

portion of the marsh except for tidal channels and the original mud 
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filtrate A more detailed discussion of this phenomenon occurs in the 

section BOTANICAL RESOURCES: Disturbance and Vegetation Change. 

In 1971, a large fire, referred to as the Romero Fire, occurred in 

the Carpinteria Watershed. Storms in December of that year caused 

extensive erosion and resulted in severe flooding of the Carpinteria 

Valley. Peak flow in Carpinteria Creek was measured at 8000 cubic/feet/ 

second (cfs), significantly above that of many other flood rates (e.g., 

2720 cfs in 1966; 4560 cfs in 1969; 2000 cfs in 1980) (USGS, 1967, 1969, 

1971, 1980). Sediment was deposited in the estuary and Santa Monica 

Creek had to be dredged. This creek was dredged again in 1974, from the 

Southern Pacific Railroad south to the confluence with Franklin Creek. 

Dredging also occurred from the confluence of the creeks downstream to 

about Apple Road. 

Additional channelization occurred along Franklin and Santa Monica 

Creeks in 1979 and is evident in an aerial photograph from 1981 

(Figs 10h). New berms constructed along the channelized portions of 

these creeks during the 1970s further restricted tidal circulation. 

This impact was most acute in the basin east of Sandyland Cove Road, 

where most wetland receives only rain water and no tidal circulation. 

Of further interest in this photograph is the illustration of excessive 

amounts of sediment at the junction of the western confluence of 

Franklin and Santa Monica Creeks and the mouth of the estuary. Sediment 

deposited here apparently exceeds that illustrated in all other photo- 

graphs and also extends westward in a tidal channel further than in 

previous decades. This potentially serious situation may have resulted 

from increased sediment transport in the channelized creeks or from 

increased sediment deposition from incoming tides. Maintenance dredging 

at this site is necessary to prevent possible closure of the mouth of 

the estuary. However, the mouth was blocked by a sandbar in 1982, but 

reopened by the Santa Barbara County Flood Control District. Other 

impacts to the vicinity of Carpinteria Salt Marsh during this period 

include the _ following: commercial (greenhouses) and residential 

development of watershed areas north of U. S. Highway 101; additional 

construction at Sandyland and Sandyland Cove; use of alluvial fan areas, 

berms, and sandspits of the mouth of the estuary for temporary storage 
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and draining of dredge spoil; and the reexcavation of drainage ditches 

along and into the northwestern margin of the estuary. 

The State of California acquired property east of Linden Avenue in 

1932 and created Carpinteria State Beach Park on land previously part of 

and adjacent to Carpinteria Salt Marsh. The Park was relatively unde- 

veloped until the 1960's, and when the City of Carpinteria incorporated 

in 1965, portions of several streets were abandoned at the request of 

the State to enhance the Park (City of Carpinteria, 1980). Today the 

Park extends eastward beyond the estuary of Carpinteria Creek. Pro- 

posals for additional expansion include property on the east bank of 

Carpinteria Creek containing riparian habitats. Sensitive biological, 

archaelogical, and paleontological resources of the State Park are 

discussed in the Carpinteria State Beach Park Proposed Master Plan. 

CARPINTERIA SALT MARSH RESERVE 

The University of California Natural Reserve System (NRS) cele- 

brates its 20th Anniversary in 1985. During formation of the NRS and 

consideration of sites for potential reserves, Kenneth S. Norris, then a 

Professor of Zoology at UC Santa Cruz, identified Carpinteria Salt Marsh 

as an important coastal wetland system that was already utilized as a 

study area for students at UCSB. The estuary was also among those sites 

suggested by Carl L. Hubbs, Professor of Biology at Scripps Institution 

of Oceanography, as having a long range potential for acquisition by the 

University. In correspondence with the California Department of Fish 

and Game (DFG) in 1967, Dr. Norris expressed hope that the University 

might obtain ownership of Carpinteria Salt Marsh and that mutually use- 

ful plans for the area might be developed by both agencies. The DFG was 

also interested in acquiring the marsh to make it an ecological 

reserve. 

An informal survey of UCSB biologists in 1969 resulted in a vigor- 

ous affirmation of the great value of the salt marsh as an outdoor 
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laboratory for students. By December of that year J. Robert Haller, 

Associate Professor of Botany at UCSB, had prepared a proposal for a 

natural reserve at "Sandyland Marsh." Haller emphasized that, "The 

marsh of Sandyland is one of the few remaining salt water marshes along 

the coast of southern California; its scientific value is especially 

great because of its relatively undisturbed condition. The marsh 

Supports many species of plants and animals that occur in no other 

habitat... The Sandyland Marsh has been used for many years as an 

observation and research area by naturalists and scientists... This 

kind of use would continue, and, in our opinion, would be enhanced by 

bringing the marsh into the University's [Natural Reserve System], since 

the system was established specifically to preserve the long-term 

natural values of the lands under its jurisdiction. The proposed 

reserve would be administered by a committee of environmentalists from 

the UCSB campus, that would restrict permission to use the reserve to 

qualified persons or agencies." 

The Sandyland Cove Trust, originally a consortium of 10 home owners 

at Sandyland Cove, owned a portion of the estuary and was willing to 

sell the property to The University at a price significantly below fair 

market value. They also had been given an offer by a developer who 

wanted to turn the wetland into a marina. The Regents of the University 

of California allocated $100,000 in 1970 to match an equal amount 

provided by a grant from the Ford Foundation, and this sum was offered 

for the purchase of 120 acres. The balance of the appraised value of 

the property represented a gift to the University by the Sandyland Cove 

Trust. 

Following various delays in negotiations, the final acquisition of 

the 120 acres occurred in June, 1977, when the property was transferred 

to the University of California. The Sandyland Cove Trust retains 

ownership of the remaining wetlands eastward to the Carpinteria City 

Limit and a small buffer area along the northern margin of Sandyland 

Cove. The Sandyland Protective Association, a consortium of homeowners 

having residences at Sandyland, owns 38 acres of wetland west of the 
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University property. Additional aspects of ownership have been 

discussed by Macdonald (1976). 

Carpinteria Salt Marsh Reserve (Fig. 2) was the 23rd reserve added 

to the NRS. Today it is the focal point for various research and teach- 

ing projects, as documented in annual reports published by the NRS. 

Permission to visit the Reserve for research and teaching activities can 

be obtained by filing an application with the NRS office of the Marine 

Science Institute at UCSB. 

STATUS 

Carpinteria Salt Marsh is located within the Carpinteria Valley 

Planning Area of the Santa Barbara County Coastal Plan, and is the 

largest coastal wetland under County jurisdiction (County of Santa 

Barbara, 1982). In the Coastal Plan, it was given the status of 

"environmentally sensitive habitat area," defined in the California 

Coastal Act (State of California, 1976) as "...any area in which plant 

or animal life or their habitats are either rare or especially valuable 

because of their special nature or role in an ecosystem and which could 

be easily disturbed as degraded by human activities and developments." 

This designation is adequate to protect the estuary from direct threat 

of development, but indirect impacts such as sedimentation, toxic 

runoff, and effects from land use practices in the watershed can 

threaten its biological productivity (County of Santa Barbara, 1982). 

In the Santa Barbara County Coastal Plan, policies were adopted to 

minimize alteration of watershed areas and to protect wetlands. 

Policies affecting Carpinteria Salt Marsh include, for example, the 

following: 1) dredging is permitted for the maintenance of tidal flow 

and continued viability of the wetland habitat or for flood control 

purposes, but is subject to various conditions such as size of area, 

time of year, design specifications, etc.; 2) dredge spoils shall not be 

deposited permanently in areas subject to tidal influence; 3) boating 

shall be prohibited in wetlands except for research or maintenance 
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purposes; 4) a buffer strip of at least 100 feet shall be maintained in 

natural condition along the periphery of wetlands; 5) light recreation 

such as birdwatching and scientific or educational uses is permitted; 6) 

wetland sandbars may be dredged for the maintenance of tidal flow to 

ensure the continued biological productivity of the wetland; 7) no 

unauthorized vehicle traffic shall be permitted and pedestrian traffic 

shall be regulated; 8) new development adjacent to or in close proximity 

to wetlands shall be compatible with the continuance of the habitat area 

and shall not result in a reduction in the biological productivity or 

water quality of the wetland due to runoff or other disturbances; 9) no 

grazing or other agricultural uses shall be permitted in coastal wet- 

lands; and 10) mosquito abatement practices shall be limited to the 

minimum necessary to protect health of area residents and to prevent 

damage to natural resources. 

Specific to Carpinteria Salt Marsh, the Coastal Plan indicates the 

County of Santa Barbara "...shall request the Department of Fish and 

Game to identify the extent of degradation which has occurred in the 

Carpinteria Estero...[ and] As part of the study, the Department, working 

jointly with the Santa Barbara County Flood Control Department and the 

Soil Conservation Service, will also identify the most feasible means of 

restoration and the area of wetlands to be restored." Thus, policies of 

Santa Barbara County recognize the biological value of Carpinteria Salt 

Marsh, provide protection for the habitats, and propose restoration of 

wetlands. 

Because the City of Carpinteria occurs adjacent to and includes a 

small portion of Carpinteria Salt Marsh, the City of Carpinteria Coastal 

Plan (City of Carpinteria, 1980) also addresses the environmentally 

sensitive nature of the habitats. Likewise, the estuary of Carpinteria 

Creek is designated an environmentally sensitive habitat area. Policies 

similar to those of the County have been adopted and additional ones 

specific to the City are listed in the Coastal Plan. These include for 

example, the following: 1) the City shall prepare an implementation 

program for the development of Carpinteria, Santa Monica, and Franklin 

creek trails; 2) the creek trails shall be designed and located to 
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prevent any direct or indirect impacts on the riparian habitats of the 

creeks or on Carpinteria Salt Marsh; 3) a feasibility study for a 

proposed recreation pier and related facilities should be conducted and 

should include an assessment of impacts on Carpinteria Salt Marsh; 4) 

the City shall pursue available funding sources to determine the extent 

to which the area bounded by Ash Avenue, Third Street, and the City's 

western boundary may be reasonably restored as a tidal marsh and to what 

extent this area lies within public trust; and 5) several additional 

policies pertaining to the specific plan for development that might 

occur along Ash Avenue. Policies concerning dune and strand habitats 

also are listed in both coastal plans. 

The high status for environmental value given Carpinteria Salt 

Marsh in many documents is related to the important biological and 

physical value of coastal wetlands as a whole, and for the particular 

value of Carpinteria Salt Marsh for biological resources such as 

federally listed endangered species. These resources include two birds 

(Light-Footed Clapper Rail and Belding's Savanna Sparrow) that nest 

there, and one plant (Salt Marsh Bird's-Beak). Additional endangered 

birds (Brown Pelican and California Least Tern), a bird of special 

concern (Osprey), and many regionally rare plants also are recorded for 

the estuary. The California Department of Fish and Game (Bauer and 

Speth, 1974) listed Carpinteria Salt Marsh as a high priority wetland 

for protection because of this resource value. Thus at the Federal 

(e.g., Endangered Species Act, and lists such as USDI, 1980), State 

(e.g., Designated Endangered Plants, and California Coastal Act), and 

local (e.g., Coastal Plans) levels, Carpinteria Salt Marsh has been 

recognized for its environmental quality and special nature, and is 

protected by policies adopted at all levels. 
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SUMMARY 

The history of Carpinteria Valley covers more than 7,000 years of 

habitation during which Carpinteria Salt Marsh has had a significant 

influence on the lives of many residents. The eventual urbanization of 

the Carpinteria Valley has had a tremendous impact on the natural 

resoures of the estuary. Three cultural divisions have been suggested 

for the prehistoric periods of the region. Archaeological evidence 

indicates that prehistoric inhabitants utilized the resources of 

Carpinteria Salt Marsh for food, shelter, basketry, and implements. Al] 

prehistoric cultures of the region apparently depended on the estuary to 

some degree, but probably did not adversely affect the environmentally 

sensitive wetlands. 

During the historic period the first settlement in the Valley 

occurred on the margin of Carpinteria Salt Marsh at the mouth of Santa 

Monica Creek. The construction of a stagecoach road, railroad, and the 

diking, draining, and filling of wetlands all contributed to the reduc- 

tion of the size of the estuary. A catastrophic flood in 1914 resulted 

in the deposition of a large alluvial fan in Carpinteria Salt Marsh. 

Additional construction of roads that traversed the wetlands, develop- 

ment on the adjacent sand spits, and erosion of the coastline fol lowing 

the construction of the Santa Barbara Harbor all contributed to the 

reduction or alteration of habitats. The closing of the mouth of the 

estuary led to long-term flooding of the low marsh and eventual death of 

extensive salt marsh vegetation. Because of this lack of tidal circula- 

tion and the occurrence of additional flooding in the Valley, stream 

courses were channelized through the estuary to permit runoff to flow 

unimpeded to the ocean, and to improve the health of the marsh by 

restoring tidal inundation of wetlands. 

Several other events have had beneficial effects on the estuary. 

In 1977, Carpinteria Salt Marsh Reserve, an ecological reserve owned and 

managed by the University of California, was established on property 

obtained from the Sandyland Cove Trust. Carpinteria Salt Marsh was the 
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23rd reserve added to the UC Natural Reserve System and today is the 

focal point for various research and teaching projects. Additionally, 

recognition of the value of coastal wetlands in legislation, such as the 

California Coast Act of 1976, and in policies of the County of Santa 

Barbara and the City of Carpinteria Coastal Plans, provides protection 

for the remaining wetlands at Carpinteria Salt Marsh. 
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BRORDeATNG TD Cea Ee SR-EVSSO2UUR C ES 

The botanical resources investigated during this study include all 

plant associations and plant taxa identified not only from the principal 

study area (Carpinteria Salt Marsh) but also from adjacent sites that 

support related vegetation, from the estuary and lower riparian corridor 

along Carpinteria Creek, and from the historical wetland or dune 

habitats that have been destroyed during development of the region. A 

delineation of the study area and the extent of historic habitats have 

been presented in the sections entitled INTRODUCTION: Methods, and 

HISTORY, respectively. 

HABITATS 

The term "habitat" as used herein is defined as an area having a 

certain combination of physical and/or biological attributes that result 

in the area supporting a distinctive association of plants at a particu- 

lar point in time. Plant habitats at Carpinteria Salt Marsh are in- 

fluenced by a wide variety of factors including, for example, topo- 

graphic relief, water regime, salinity, substrate, density and season- 

ality of vegetation, climate and weather, and disturbance. Associated 

with these factors is the relationship between habitat characteristics 

and both long-term (e.g., geological) and short-term (e.g., seasonal) 

Changes that take place at the estuary. Long term changes have 

included, for example, subsidence of the basin, changes in sea level, 

deposition of alluvial fans, loss of wetland to development, and altera- 

tion of stream patterns that drain or have drained into or through the 

estuary. Short term changes include annual climatic fiuctuations, dry 

versus wet years, and the opening or closing of the mouth of the 

estuary. Changes in the vegetation and flora of the study area have 

been in response to the various long-term and short-term changes in the 

habitats, thus illustrating the dynamic aspects of the estuarine 

system. 
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Classification of the vegetation of Carpinteria Salt Marsh (Appen- 

dices I and II) is based in part on the classification of habitats 

occurring there. A primary distinction includes the separation of wet- 

land from upland types. "Wetlands are lands transitional between 

terrestrial and aquatic systems where the water table is usually at or 

near the surface or the land is covered by shallow water. For the 

purposes of this classification, wetlands must have one or more of the 

following attributes: (1) at least periodically, the land supports 

predominantly hydrophytes; (2) the substrate is predominantly undrained 

hydric soil; (3) the substrate is nonsoil and is saturated with water or 

covered by shallow water at sometime during the growing season of each 

year (Cowardin et al., 1979)." All other habitats are upland types, or 

transitional types not easily grouped into one or the other. Transi- 

tional types often occur at disturbed sites around the margins of 

estuaries. 

Upland habitats at Carpinteria Salt Marsh and vicinity (Fig. 11, in 

part) include natural types such as dunes and the higher elevations of 

alluvial fans, and man-made types such as berms (slopes and tops), 

roadsides, railroad banks, dredge spoil and debris piles, and gardens. 

These habitats can be grouped further into vegetated and nonvegetated 

types, and undisturbed, recently disturbed, and historically disturbed 

types. Other aspects of upland habitats affecting plants include the 

nature of the substrate, such as its composition (e.g., sandy or 

clayey), origin (e.g., streambed or estuarine marsh), permeability 

(e.g., well-drained or poorly-drained), salinity (e.g., nonsaline, 

partially leached, saline), and the topographic relief of the habitat 

feature (e.g., degree of slope). 

Wetland habitats (Figs. 11, 12) include numerous intertidal, sub- 

tidal, and nontidal types, and vegetated and nonvegetated types. The 

habitats can be grouped into 4 systems of wetland types (Cowardin et 

al., 1979) that exist currently or have existed historically in or 

adjacent to Carpinteria Salt Marsh. The Estuarine System includes wet- 

lands commonly referred to as salt marshes, and consists of subtidal and 

intertidal wetlands usually confined to coastal embayments or other 
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Fig. 11. HABITATS: View northeastward along recently deposited dredge spoil anda graded berm 
along Santa Monica Creek. Partially vegetated salt flats resulting from scraped spoil piles occur 
west of the berm and are dominated by Salicornia virginica. Vegetated alluvial fan deposits occur 
to the left center. 

ees. : 
i 

Fig. 12. HABITATS: View northwestward along tidal channel and over regularly flooded mud flats 
dominated by Salicornia virginica, toward Apple Road, a low berm that is dominated by plants 
characteristic of high marsh habitats. 



physiographic features that are at some point during the year open to 

the ocean, receive freshwater runoff, and are flooded by water with an 

average annual low flow salinity greater than 0.59/00 from ocean 

derived salts. The following are vegetated and nonvegetated estuarine 

habitats at Carpinteria Salt Marsh: subtidal and intertidal channelized 

streambeds and natural drainage channels; mud, sand and salt flats; low 

berms and sandbars; unobstructed marshland as well as partially or 

completely diked areas; channel and berm banks; and low elevations of 

alluvial fans. Habitats vegetated by vascular plants are restricted to 

the intertidal areas; although some intertidal habitats such as barren 

flats also remain unvegetated, apparently because of excessive flooding 

(mud flats), or because of irregular flooding and evaporation (salt 

flats) that results in an accumulation of salt preventing the growth of 

vegetation. 

The Palustrine System includes wetlands that are characterized by 

persistent plant types when vegetated (or if nonpersistent vegetation 

occurs the habitat is not a riverbed or streambed), and that are flooded 

by water with an average annual salinity less than 0.59/00 from ocean- 

derived salts. The following are palustrine habitats at Carpinteria 

Salt Marsh: freshwater ditches and northern margins of the estuary 

adjacent to areas of runoff; diked salt marsh that no longer receives 

tidal flooding; and saline vernal depressions on berms and other 

disturbed, nontidal substrates. 

Two other systems of. wetlands occur adjacent to Carpinteria Salt 

Marsh. The Riverine System occurs upstream on Franklin and Santa Monica 

Creeks beyond the limits of the study area (cement-lined along lower 

limits) and on Carpinteria Creek above the estuary. Riverine habitats 

occur in highly-altered habitats such as river or streambeds that are 

characterized by nonpersistent plant types when vegetated, and are 

flooded by water with an average annual low flow salinity less than 

0.59/00 from ocean-derived salts. The Marine System occurs seaward of 

the sandspits and south of the mouth of the estuary, and includes sub- 

tidal and intertidal habitats overlying the continental shelf and its 

coastline where salinities usually exceed 309/00. 
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VEGETATION 

The emergent vegetation of estuaries of southern California has 

been discussed in general by several authors (e.g., Macdonald and 

Barbour, 1974; Henrickson, 1976; Macdonald, 1977; Zedler, 1982). Other 

investigators have reported on the vegetation of particular estuaries 

such as Upper Newport Bay (Vogl, 1966), the Tijuana Estuary (Zedler, 

1977) and Goleta Slough (Ferren and Rindlaub, 1983). Various methods 

have been employed by these authors to describe the vegetation and to 

analyze vegetation dynamics for these estuaries. For the present study, 

the vegetation of Carpinteria Salt Marsh was classified (Appendices I, 

II) using modified schemes by Cheatham and Haller (1975) for uplands and 

Cowardin et al. (1979) for wetlands, and was mapped (Figs. 13, 14) using 

aerial photographs associated with extensive field work. Aspects of the 

various units of vegetation are reported below. More complete species 

lists are located in Appendices I and II, and infraspecific taxa are 

included in the Annotated and Illustrated Catalogue (Appendix III). 

Upland Vegetation 

The majority of the upland vegetation in the vicinity of 

Carpinteria Salt Marsh is highly disturbed, often transition to wetland 

vegetation, and occurs as a result of the modifications of the estuary 

and Carpinteria Valley by various forms of development. However, native 

dune, grassland, and scrub communities can be interpreted from historic 

information and from remnants of this vegetation. 

Disturbed Coastal Habitat Vegetation - This unit of vegetation 

includes a variety of plant associations that are dominated largely by 

ruderal herbaceous species, that usually occur on disturbed substrates, 

and at a particular point in time apparently reflect the nature of the 

substrate (e.g., saline, leached, compacted) and the length of time 
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Fig. 13. VEGETATION MAP OF CARPINTERIA SALT MARSH 

LEGEND 

Vegetation or habitat classifications terminology is based in part 

on Cheatham & Haller (1975) for upland, Cowardin et al. (1979) for 

wetland. Dominate or characteristic genera or species are listed for 
most vegetated areas but not all species listed are found at all sites. 

Refer to Appendix 1 and 2 for a more thorough classification of the 

vegetation and for a complete species list. 

UPLAND 

Non-Vegetated 

= flats and berm crests 

Cultivated 

YW, Myoporum/mixed exotics 

DR) Carpobrotus 

Disturbed Coastal Habitat 

Herbaceous Vegetation 

roadsides, berm crests and margins, dredge 

spoil 

Disturbed Coastal Habitat/Palustrine Wetland 
transition 

Herbaceous and other plants 

NY debris pile (Acundo, Yucca, Opuntia) 
SS 

Grassland 

Cismontane Introduced Grasses 

Coastal Scrub 

Artemisia, Baccharis, |socoma on alluvial 

fan deposits; scattered individuals of 
Salix, Malacothamnus and Myoporum etc. 

WETLAND 

Estuarine Wetland 

Non-Vegetated (various water regimes) 

mud flats (M) and exposed channels, salt flats 
(SF), sand flats (SD), dredge spol! and 

scraped flats. 

Vegetated 

Emergent Wetland 

Irregularly Exposed Wetland 

Tin Scirpus maritimus (Typha domingens!s) 

Regularly Flooded Wetland 

Low Marsh 

Salicornia virginica 

Irregularly Flooded Wetland 

Middle Marsh 

Apium, Salicornia, Scirpus spp-, Typha 
domingensis 

Arthrocnemum, Atriplex, DisticM Is, 
Frankenla, Jaumea, Sallcornia 

High Marsh 

Arthrocnemum, Atriplex, Cordylanthus, 
Distichlis, Jaumea, Lasthenla, 

Cimontum, Monanthochloe, Parapholis, 
Salicornia, Spergularia. 

oe oge 2| Anemopsis, Typha, Scirpus, Euthamla 

eae) Arthrocnemum subterminale 

Arthrocnemum, Avena, Bromus, Frankenla, 
Lolium, Salicornia q 

Transitional Wetland/ Ruderal species, 

(lsocoma, Carpobrotus, Bromus ) 

|socoma, Euthamla (scrub/shrub and up- 
per marsh) 

Mixed Associations (slopes of berms and 
IInear assoclations, Including low 

and middle marsh types) 

Palustrine Wetland 

Non-vegetated 

flats and berm crests 

Vegetated 

Aquatic Bed 

[CR | Ruppia maritima 

Emergent Wetland (seasonally flooded) or Saturated 
(saline affinity) 

Euthamia, Scirpus spp-, Typha spp. 

Arthrocnemum, Atriplex, Frankenla, 
Salicornia 

por) 

Ce) Arthrocnemum 

Mixed Emergent Wetland and Transitional 
Upland Species: Bromus, Euthamla, 
Lolium, Polypogon, Salicornia 

Forested Wetland 

EVE] Salix 
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following disturbance. Several habitats supporting this Disturbed 

Coastal Habitat Vegetation include berms, dredge spoil, roadsides, 

railroad banks and debris piles. 

Berms and dredge spoil piles (Figs. 13, 14) contain no vegetation 

when they are first deposited (Fig. 11), but demonstrate a successional 

sequence of associations of species (Figs. 15, 16) in years following 

their origin. For example, first year growth in May, 1980, on dredge 

spoil at the end of Apple Road was dominated by scattered, prostrate or 

decumbent low plants, including Atriplex patula, Mesembryanthemum 

nodiflorum and Spergularia marina. Other plants, either erect in habit 

or otherwise, included Bassia hypssopifolia, Conyza canadensis, Cotula 

coronopifolia, Lavatera cretica, Meliotus indica, Rumex crispus, and 

Salicornia virginica. A number of these are halophytic and hydrophytic 

species that colonize the saline, poorly drained soil. Third year 

growth in April, 1982, at this site was dominated by dense often erect 

plants of Melilotus indicus and Mesembryanthemum nodiflorum, but also 

included Atriplex patula, A. semibaccata, Bassia hyssopifolia, Bromus 

diandrus, Cotula coronopifolia, Isocoma veneta, Malva_ parviflora, 

Parapholis incurva, Polypogon monspeliensis and Spergularia marina. 

Some of the hydrophytes such as C. coronopifolia and S. marina were 

growing in low areas that retained water longer than surrounding 

habitats and are seasonal wetlands. 

At another site along Santa Monica Creek, dredge spoil from the 

streambed was leveled into a flat-topped berm in 1980. In April, 1981, 

this site also was characterized by scattered annual species. These 

included, for example, Atriplex patula, Bassia hyssopifolia, Brassica 

geniculata, Chenopodium spp., Cotula coronopifolia, Hordeum murinum, 

Lotus salsuginosus, Medicago polymorpha, Melilotus indicus, Malva 

parviflora, Salsola iberica, Sisymbrium orientale and Spergularia 

marina. Listed here are many naturalized ruderal species and several 

native coastal wetland species. This association is typical of the 

early successional herbaceous vegetation of berms and dredge spoil. 
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Fig. 14a. VEGETATION OF THE ALLUVIAL FAN OF SANTA MONICA CREEK 
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Berms that have not been disturbed for several years and have well- 

drained, even or sloping topography support another association. Late 

successional herbaceous vegetation on berms (Fig. 16) is usually quite 

dense and includes naturalized grasses such as Avena fatua, Bromus spp., 

Lolium multiflorum and Oryzopsis miliacea, numerous naturalized forbs 

such as Brassica spp., Carduus pycnocephalus, Conium maculatum, 

Foeniculum vulgare, Melilotus spp., and Raphanus sativus, and many 

native species. The latter include both those from grassland or 

riparian corridor habitats such as Ambrosia psilostachya, Artemisia 

douglasiana, Gnaphalium spp., Hemizonia fasciculata, and Scrophularia 

californica, and those from high marsh habitats such as Aster subulatus 

and Euthamia occidentalis. Also of note are naturalized, trailing, 

succulent shrubs, including Carpobrotus edulis and Malephora crocea. 

These two species have the potential to eventually dominate large areas 

of upland. 

The vegetation of berm and dredge spoil deposits also is apparently 

related to the height of the features and degree of slope. Low berms 

usually support high marsh vegetation while higher berms usually support 

upland vegetation. Steep slopes often lack zonation of species from 

wetland to upland types, while gentle slopes usually provide habitat for 

a variety of associations reflecting water regimes. Furthermore, the 

age of the berm in association with height, slope and relative distur- 

bance are important factors in determining or predicting the vegetation 

of this habitat. For example, high berms lacking recent disturbance 

often support Coastal Scrub, an association discussed in more detail 

below. Additional information on disturbance and vegetation succession 

is located in the section on Disturbance and Vegetation Dynamics. 

Other examples of Disturbed Coastal Habitat Vegetation include 

those associations growing on roadsides, railroad banks, and debris 

piles (Appendix I). Along Sand Point Road, disturbed dune vegetation 

includes native species such as Ambrosia chamissonis, Camissonia 

cheiranthifolia, Heliotropium curassavicum and Distichlis spicata, and 

many naturalized species. Roadsides along paved roads on berms, for 

example on Sandyland Cove Road, support associations similar to berm 
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Fig. 15. EARLY SUCCESSIONAL HERBACEOUS VEGETATION: View from end of Apple 
Road, eastward toward Rincon Mountain. First year successional growth on dredge spoil is by 
halophytes and plants of poorly drained soils such as Atriplex patula, Bassia hyssopifolia, 
Cotula coronopifolia, Melilotus indicus, and Spergularia marina. 
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Fig. 16. LATE SUCCESSIONAL HERBACEOUS VEGETATION: View northwestward along 
confluence of Franklin and Santa Monica Creeks. Berm on southern margin of tidal channelis 
dominated by plants of well drained and leached soils, such as Bromus diandrus, B. hordea- 
ceus, Carduus pycnocephalus and many other often weedy species. 



vegetation discussed previously. Railroad banks are largely unvege- 

tated, but occasional individuals of naturalized species, including the 

grasses Chloris gayana, Cynodon dactylon, Pennisetum spp. and Sorghum 

bicolor, do occur. Debris piles include commercial or residential dump 

sites that support a wide variety of native, naturalized and persistent 

cultivated species. One such area on the alluvial fan of Santa Monica 

Creek provides habitat for many "escaped exotics", including Amaryllis 

belladonna, Arundo donax, Opuntia basilaris, Pelargonium sp., Tropaeolum 

Majus, Vinca major and Yucca sp. While disturbed coastal habitats 

account for the majority of naturalized and escaped species, wetlands on 

the whole support few non-native taxa. 

Dune Habitat Vegetation - Coastal sand dunes once occurred along 

the spits called Sandyland and Sandyland Cove prior to extensive erosion 

of the coast and the construction of residential development that 

Characterize these areas today (Fig. 8). Likewise, dunes occurred 

eastward to Carpinteria Creek (Fig. 9a). These habitats supported a 

variety of dune plant associations, nearly all of which are now absent 

from the Carpinteria Valley. Today, small pockets of vegetation occur 

occasionally among houses or on sandy disturbed roadsides (Fig. 17). At 

the mouth of the estuary on aeolian deposits and sandy dredge spoil is a 

small area characterized by vegetation called Southern Coastal Foredune 

and consisting of Abronia umbellata, Ambrosia chamissonis, Cakile 

maritima, Camissonia cheiranthifolia and others. The remaining habitat 

not destroyed by the erosion of the coast following construction of the 

Santa Barbara Harbor or by the construction of homes has been largely 

covered by the introduced groundcover species Carpobrotus aequilaterus 

and C. edulis. The transition zone between dune and salt marsh is 

another narrowly restricted habitat that has been almost entirely 

eliminated from Carpinteria Salt Marsh. Aspects of the vegetation that 

characterized this habitat are discussed in the sections on wetlands and 

flora. 

Grassland - Although grassland occurred historically on alluvial 

deposits surrounding much of the estuary (Fig. 8), little remains of 

this community today (Figs. 13, 14). Cismontane Introduced Grasses 
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occur chiefly on the alluvial fan of Santa Monica Creek. This community 

is characterized by naturalized grasses such as Avena fatua, Bromus 

hordeaceus and Lolium multiflorum, and native and naturalized forbs such 

as Conium maculatum, Euthamia occidentalis and Heliotropium 

curassavicum. At the lower elevations it is usually transitional to 

high marsh vegetation of both grassland and salt marsh types, and at 

higher elevations it is associated with species that characterize 

Coastal Scrub and Disturbed Coastal Habitat Vegetation. Variations of 

the latter vegetation that contain predominantly grasses on older berms 

may not be distinguishable from Cismontane Introduced Grasses on natural 

alluvial fan deposits. 

Coastal Scrub - Upland vegetation characterized chiefly by native 

shrubs occurs on two principal habitats, berms and alluvial fans. Any 

Coastal Dune Scrub vegetation that might have existed on the sandspits 

is no longer present. Coastal Berm Scrub (Fig. 18) occurs on older 

berms that have not received repeated episodes of disturbance. This 

association can be quite dense or can occur as scattered individuals, 

and may be composed of species that are typical of Coastal Sage Scrub 

(e.g., Artemisia californica, Baccharis pilularis, Phacelia ramosissima 

and Solanum douglasii), or those that characterize more saline soils of 

Coastal Bluff Scrub (e.g., Atriplex lentiformis and Suaeda californica), 

Or a combination of both. Alluvial fans apparently supported a similar 

vegetation under natural conditions. Other native species found in both 

habitats include, for example, Baccharis glutinosa, Ceanothus 

megacarpus, Malacothamnus fascicularis and Sambucus mexicanus; and 

several naturalized species that are occasional include Myoporum laetum, 

Nicotiana glauca and Ricinus communis. 

Cultivated Vegetation - On the margins of the estuary and into the 

surrounding residential areas there are numerous sites supporting 

cultivated species planted by homeowners. Some of these occur on vege- 

tation maps of the area (Figs. 13, 14). One prominent feature of 

Carpinteria Salt Marsh is a row of Myoporum laetum planted on a low berm 

on the northern margin of the estuary. Additional areas of Myoporum and 

other exotic trees (e.g., Eucalyptus globulus) are scattered along the 
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Fig. 17. DISTURBED DUNE VEGETATION: View from Sand Point Road at west end of estuary 
northwestward toward row of Myoporum laetum. Roadside dominants include Camissonia chei- 
ranthefolia, Bromus diandrus and Carpobrotus edulis. 

Fig. 18. COASTAL BERM SCRUB: View westward toward Sandyland Cove Road along berm on 

north side of Franklin Creek. Dominant shrubs include Atriplex lentiformis, Artemisia californica 

and Carpobrotus edulis. 



margin of the study area. Extensive beds of Carpobrotus apparently have 

been planted along Sandyland Cove and Sand Point Roads, although such 

sites could have resulted from naturalized clones of this genus as well 

as from cultivation. Small crop gardens also extend into the estuary, 

particularly at Sandyland Cove, and most residential sites on dunes are 

characterized by gardens of cultivated exotic species. 

Wetland Vegetation 

Although the wetland vegetation at Carpinteria Salt Marsh can be 

grouped (Appendix II) into two major types, intertidal or estuarine, and 

nontidal or palustrine, there are a number of plant associations 

(Figs. 13, 14) that generally reflect aspects of water regime, salinity, 

substrate and disturbance. These wetlands are described below. Eleva- 

tions used in part to characterize the wetland units are from a Soil 

Conservation elevation map compiled from a photograph dated 14 June 

1974. An analysis of many years worth of tidal flooding data has 

revealed that inundation exceeds the elevation of 2.48 feet (7.56 dm) 

above mean sea level (MSL) during 33% of the tides (Copeland, personal 

communication, 1985). The following tide levels also have been calcu- 

lated (CDPW, 1960) for the Santa Barbara area: mean low water (MLW) = 

-1.5 feet (-4.6 dm) MSL; mean high water (MHW) = +2.1 feet (6.4 dm) MSL; 

mean higher high water (MHHW) = +2.78 feet (8.5 dm) MSL. Onuf (personal 

communication, 1985) has calculated MHHW at +2.83 feet (8.6 dm) MSL. 

This information is helpful when elevation of the habitats and height 

and frequency of tidal inundation are compared with the type and 

distribution of plant associations. 

Irregularly Exposed Estuarine Emergent Wetland - Irregularly 

exposed ditches and low areas along the northern boundary of the estuary 

(Fig. 13), where there is an influence of both tidal flooding and fresh- 

water runoff, generally support stands of Scirpus maritimus (Fig. 19) or 

occasionally support stands of Typha domingensis. Many of the habitats 

colonized by these species have been affected in some fashion by man- 
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made alterations of the estuary. However; observations by the author at 

Carpinteria Salt Marsh and other estuaries suggest that these species 

occurred along the lower banks of creeks as they emptied into the 

estuaries and in other topographically low spots that received fresh- 

water runoff or filled with rain water. Salinities were recorded 

(Nighswonger, 1984) between 3.2 and 9.69/00 in one permanently flooded 

ditch that receives runoff and supports patches of this vegetation 

toward the Northwestern end of the estuary. 

Regularly Flooded Estuarine Emergent Wetland - This vegetated wet- 

land type occurs at Carpinteria Salt Marsh (Figs. 13, 14) on flats or 

channel margins ranging in elevation from about 2.2 to 2.9 feet (6.7 to 

8.8 dm) above mean sea level; is usually flooded daily by tidewater; and 

is characterized by monospecific stands of Salicornia virginica 

(Fig. 20) or by S. virginica parasitized by Cuscuta salina. It usually 

is bounded at lower elevations by mud flats that range in elevation from 

about 1.0 to 2.0 feet (3.0 to 6.1 dm) above MSL--habitats below MHW; and 

at higher elevations, generally above 2.9 feet, by middle or high marsh 

vegetation--wetland associations above MHHW. 

Zedier (1982) has reported that monospecific stands of S. virginica 

are often found in marshes with reduced tidal circulation. Revetment 

installed at the mouth of the estuary permits regular tidal flushing; 

however, generally high elevations of the low marsh apparently contri- 

bute to the lack of environmental conditions for the establishment and 

maintenance of Spartina foliosa (Cordgrass), another plant that charac- 

terizes low marsh vegetation of southern California estuaries. This 

species occurs in well-flushed estuaries having intertidal habitats that 

extend into lower elevations such as those of the Tijuana Estuary, where 

S. foliosa was recorded (Zedler, 1982) at a frequency of greater than 

70% between about 0.7 and 1.3 feet (4 dm) above MSL. In the same 

estuary, S. virginica was recorded at a frequency of greater than 70% 

between about 1.0 foot (3 dm) and 3.0 feet (9.1 dm) above MSL. Based on 

these figures, the majority of low marsh habitat at Carpinteria Salt 

Marsh is in the range of elevation suitable for domination by 

S. virginica. The higher elevations, 2.3 to 3.0 feet (7-9.1 dm) above 
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Fig. 19. IRREGULARLY EXPOSED ESTUARINE EMERGENT WETLAND: Viewfrom vicinity of 
Southern Pacific Railroad, southward toward Sandyland. Low areas and ditches are dominated 
by Scirpus maritimus (foreground) and Typha domingensis (cenier). 

Fig. 20. REGULARLY FLOODED ESTUARINE EMERGENT WETLAND: View from Apple 
Road, eastward across low marsh vegetation. Mud flats are dominated by Salicornia virginica. 



MSL have been considered by some (Zedler, 1982) to be within the range 

of middle marsh vegetation. 

Salinities for numerous stations in the low marsh at Carpinteria 

Salt Marsh were recorded on two occasions by Nighswonger (1984). He 

found salinities at low tide in March 1984 to range from 299/00 along 

a well flushed channel in the western basin (Basin 3) to 359/00 along 

a small channel east of Apple Road near salt flats in the central basin 

(Basin 2). In June 1984, he recorded salinities at low tide from the 

same localities and found salinity extremes to occur at the two local- 

ities cited above. These salinities were 48 and 719/00, respectively. 

Because no significant rainfall occurred after December 1983, the 1983- 

84 precipitation year was somewhat unusual and perhaps contributed to 

the high salinities due to reduced freshwater runoff. This information 

does emphasize, however, the marine nature of Southern California 

estuaries. Of additional note are salinities recorded by Nighswonger 

near the confluence of Franklin and Santa Monica Creeks. In March 1984, 

he found salinities of 179/00 on Franklin Creek and 149/00 on Santa 

Monica Creek, while in June he recorded them at 47 and 489/00, respec- 

tively. Thus increasing salinities in the creeks during the drier 

portion of the year appear to occur as well as in the emergent wetland. 

Macdonald (1971) reported on preliminary analysis of salinity data 

from Goleta Slough and found that the salinity intensity varies with 

tidal height. For example, he found that salinities for neap-tides 

ranged from 2 to 349/00 and for spring-tides ranged 20 to 349/00. 

Macdonald also noted that when the estuary was closed by a sandbar, a 

salinity gradient of 2 to 20% was established. This gradient apparently 

reflects sufficient freshwater runoff that maintains lower salinities 

and offsets the effects of evaporation that could increase salinity in 

the closed estuary. Macdonald recorded the salinty data between 

November 1969 and August 1970, a precipitation year that included 

periods of heavy rainfall and greater total precipitation than the past 

year when data were obtained for Carpinteria Salt Marsh. It is 

possible, therefore, that Goleta Slough may also experience periods of 
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higher salinity during drier years, and that Carpinteria Salt Marsh may 

have lower salinities during wetter years, or years when the rainfall] 

occurs later in the season. 

Irregularly Flooded Estuarine Emergent Wetland - Along a topo- 

graphic gradient, regularly flooded wetland or low marsh is followed 

typically by vegetation that is dominated at higher elevations by 

species characteristic of less frequent flooding (Vogl, 1966; Zedler, 

1977). Examination of such a gradient in the Tijuana Estuary (Zedler, 

1977) revealed that vegetation change is gradual and there is little 

evidence for the concept of zones of associations. Nevertheless, with 

decreasing depth or frequency of flooding there is an increase in the 

diversity of vascular plants, and most species illustrate varying 

degrees of tolerance to flooding. In spite of the apparent lack of 

actual zonation in estuarine wetlands, there have been many examples of 

classification, nomenclature, and description of the "zonation" or plant 

associations observed with respect to tidal inundation in southern 

California (e.g., Vogl, 1966; Warme, 1966; Henrickson, 1976; Macdonald, 

1977). Middle and high marsh or their equivalents are names generally 

applied to wetlands at higher elevations than low marsh. 

Although there is disagreement about the boundaries of middle and 

high marsh and about the species that might characterize them (e.g., 

Henrickson, 1976; Macdonald, 1977; Zedler, 1982), and although the 

environmental parameters of wetland types undoubtedly differ among 

estuaries along a latitudinal gradient (Macdonald, 1977; Zedler, 1982), 

middle and high marshes are convenient units in which to categorize 

aspects of the vegetation. For the purpose of this study, both middle 

and high marsh types are considered Irregularly Flooded Estuarine 

Emergent Wetland, as defined by Cowardin et al. (1979). Vegetation 

units within this general wetland category at Carpinteria Salt Marsh 

were distinguished largely on dominance of characteristic species, 

proximity to low marsh, and elevation of the habitats. Because of the 

irregular surface of many middle and high marsh types due to extensive 

ana repeated alterations of the estuary, elevations do not describe 

middle marsh satisfactorily when associated with characteristic species. 
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Thus, although mapped associations of the irregularly flooded wetlands 

have been illustrated (Figs. 13, 14), designation of them within the 

middle or high marsh associations contains subjective interpretation. 

However, all middle and high marsh vegetation occurs on habitats that 

exceed the elevation of MHHW (2.78 feet). 

Middle marsh includes two major types (Fig. 13; Appendix II): one 

with brackish marsh affinities that occurs along the northern boundary 

of the estuary and has direct influence from freshwater runoff; and 

another that generally occurs along the higher elevation margins of low 

marsh vegetation and has more salt marsh affinities. The brackish marsh 

type occurs at elevations between about 3.0 and 3.3 feet (9.1 and 

10.1 dm) above MSL and is characterized by Apium graveolens, Scirpus 

californicus, S. maritimus and Typha domingensis. The salt marsh type 

(Fig. 21) occurs at elevations between about 2.9 and 3.7 feet (8.8 and 

11.3. dm) above MSL, and is characterized by Distichlis spicata, 

Frankenia grandifolia, Jaumea carnosa, Limonium californicum and 

Salicornia virginica. All of these species also occur as understory in 

the brackish marsh type. Arthrocnemum subterminale, a species that 

characterizes high marsh vegetation, also occurs here but generally as a 

few scattered individuals and not as a major component of the vegeta- 

tion. The higher elevations of middle marsh, particularly about 3.2 to 

3.7 feet (9.8 to 11.3 dm), are generally within the range of many high 

marsh associations, and thus some of the areas mapped as middle marsh 

may be placed more appropriately in high marsh. This is true of the 

habitats along the west side of the berm for Santa Monica Creek and the 

north side of the berms for the confluence of Franklin and Santa Monica 

Creeks, where scraped flats from old dredge spoil piles support some 

areas that are dominated by S. virginica and are adjacent to low marsh. 

High marsh vegetation includes numerous associations of species 

(Figs. 13, 14; Appendix II) that reflect various substrates, slopes, 

flooding and salinity regimes, and disturbances of the habitats. As 

discussed herein, many plant associations from habitats often considered 

transitional to uplands are treated as estuarine wetlands because of 

their dominant species, proximity to more frequently flooded habitats, 
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and elevations. An important example of high marsh occurs along an 

elevation gradient associated with natural alluvial fan deposits of 

Santa Monica Creek (Fig. 14a). A transect over this fan from low to 

high marsh passes from regularly flooded flats dominated by Salicornia 

virginica, through middle marsh characterized by S. virginica, Frankenia 

grandifolia and Arthrocnemum subterminale, to lower high marsh charac- 

terized by a narrow monospecific band of A. subterminale at elevations 

in the vicinity of 3.2 feet (9.8 dm) above MSL. This unique band of 

vegetation is followed by an unvegetated salt flat. 

The upper margin of the salt flat is vegetated by a very interest- 

ing and perhaps quite rare association of species (Fig. 22). This 

estuarine wetland type occurs at elevations from about 3.5 to 3.8 feet 

(10.7 to 11.6 dm) above MSL, and is dominated by scattered perennials, 

including small individuals of Arthrocnemum subterminale and open 

colonies of Monanthochloe littoralis, that persist through the seasonal 

variation in climatic and estuarine conditions. However, following 

sufficient winter rainfall and an apparent reduction in soil salinity, 

many spring annual species colonize the open substrate among the 

perennials or germinate from beneath and grow above them. The five most 

common annuals include Juncus bufonius, Lasthenia glabrata (see cover 

photos), Parapholis incurva, Spergularia marina and Suaeda 

calceoliformis. Less commonly found are Hordeum depressum and 

Hymenolobus procumbens. 

Upper marsh vegetation such as this alluvial salt fiat type is 

often destroyed by disturbance resulting from urban expansion, flood 

control activities and other forms of development, and is rather rare 

today in estuaries of southern California (Zedler, 1982). The type at 

Carpinteria Salt Marsh may be one of the best preserved examples remain- 

ing in the entire region. Although disturbed in part by flood control 

activities and off road vehicles, this plant association documents a 

natural occurrence of species that are regionally rare (e.g. 

Hymenolobus procumbens, Lasthenia glabrata, Hordeum depressum), are 

usually found at disturbed habitats in the coastal zone rather than 

their native habitats (e.g. Suaeda calceoliformis), or are common in 
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both native and disturbed, wet, saline (e.g. Spergularia marina) or 

freshwater to saline (e.g. Juncus bufonius) habitats. Ecological 

Studies of this vegetation would provide important insight into the high 

marsh/upland transition. 

This salt flat vegetation is transitional to a wet grassland vege- 

tation (Fig. 14a) that also exhibits seasonal variation. During late 

summer and autumn months the association is characterized by scattered 

plants of Arthrocnemum subterminale, Frankenia grandifolia and 

Salicornia virginica. Additionally, scattered colonies of Euthamia 

occidentalis or shrubs of Isocoma veneta can occur. However, following 

some winter rain and through early summer much of the vegetation is 

dominated by a naturalized grassland cover, most frequently charac- 

terized by Lolium multiflorum, but also containing Avena fatua, Bromus 

spp., and a number of introduced forbs (Appendix II). This association 

occurs at elevations from about 3.9 to 5.0 feet (11.9 to 15.2 dm) above 

MSL, and apparently contains at the highest elevation upland grassland 

(Cismontane Introduced Grasses) dominated by Bromus diandrus and 

B. hordeaceus. Similar alluvial fan grasslands have been described for 

Goleta Slough (Ferren & Rindlaub, 1983). It is interesting to note that 

the remnant alluvial fan supporting the various forms of high marsh was 

apparently formed during the 1914 flood (see HISTORY: Late Historic 

Period), and is visible on a 1929 aerial photograph. Seed banks for the 

characteristic native species probably occurred elsewhere in the estuary 

and were dispersed to the alluvial fan. 

Another uncommon and regionally important type of high marsh occurs 

along the northern margin of Sand Point Road on old sand deposits that 

represent habitat transitional between dunes and low marsh (Figs. 14b, 

235 B24): The greatest diversity of native estuarine species is 

supported by this high marsh (Appendix II), including the following 

characteristic species: Arthrocnemum subterminale, Atriplex 

californica, A. watsonii, Cordylanthus maritimus, Lasthenia glabrata, 

Monanthochloe littoralis and Spergularia macrotheca. Elevations of the 

site range from 3.6 to 4.4 feet (11.0 to 13.4 dm) above MSL, although 

a few sites of the highest elevations from 3.9 to 4.4 feet (11.9 to 
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Fig. 21. IRREGULARLY FLOODED ESTUARINE EMERGENT WETLAND: View westward 
along northern edge of estuary. Middle marsh vegetation (foreground) isdominated by Distich- 
lis spicata, Frankenia grandifolia and Salicornia virginica. 

Fig. 22. IRREGULARLY FLOODED ESTUARINE EMERGENT WETLAND: View from salt flat 
east of Apple Road, eastward toward Rincon Mountain. High marsh vegetation on alluvial fan 
deposits is dominated by Arthrocnemum subterminale (foreground) and wet grassland (center) 
or upland vegetation (background). 



13.4 dm) above MSL support a minor occurrence of Estuarine Scrub/Shrub 

Wetland characterized by Isocoma veneta. Like other high marsh habi- 

tats, this one also has received impacts from development. For example, 

Sand Point Road was constructed across it, driveways and other forms of 

residential development have been built on it, and the center of the 

remaining site described here was used as a borrow pit earlier in the 

century, leaving two narrow sandbars rather than a broad, flat one (see 

HISTORY: Late Historic Period). This form of high marsh probably 

occurred along much of the estuarine side of dune systems at Sandyland, 

Sandyland Cove and Carpinteria. 

High marsh vegetation also dominates some man-made habitats such as 

berm slopes and low berms or dredge spoil piles. These habitats are 

quite important at Carpinteria Salt Marsh because they provide areas for 

native high marsh species to colonize when most native habitats for 

these plants have been destroyed. Apple Road (Figs. 13, 14c), con- 

structed in the marsh between 1943 and 1947 (see HISTORY: Late Historic 

Period) is the single most important man-made feature that supports many 

native estuarine species. Low, middle, and high marsh vegetation occur 

on its slopes and margins of the crest, and maximum elevations range 

from 4.9 to 5.7 feet (14.9 to 17.4 dm) above MSL. The higher elevations 

(5.5 to 5.7 ft) include some grassland and Coastal Scrub elements, 

Suggesting that at least part of the berm might support upland vegeta- 

tion. Species characteristic of the high marsh vegetation established 

along the berm include the following: Arthrocnemum subterminale, 

Atriplex californica, A. watsonii, Cordylanthus maritimas, Distichlis 

spicata, Monanthochloe littoralis, Spergularia macrotheca, and others 

(Appendix II). 

A final form of estuarine wetland classified as high marsh in this 

treatment has brackish affinities and is strikingly different from other 

forms at Carpinteria Salt Marsh. This emergent wetland occurs at the 

northwestern end of the estuary (Fig. 14c), at perhaps historic fresh- 

water seeps or the historic mouth of Arroyo Parida, on a low, narrow 

terrace near elevation 3.8 feet (11.6 dm) above MSL, and supports the 

following characteristic species: Anemopsis californicus, Baccharis 
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Fig. 23. IRREGULARLY FLOODED ESTUARINE EMERGENT WETLAND: View northward 
from vicinity of Sand Point Road. High marsh on sandbar is dominated by many species, 
including Arthrocnemum subterminale, Atriplex patula, Frankenia grandifolia and Limonium 

californicum. 

Fig. 24. IRREGULARLY FLOODED ESTUARINE EMERGENT WETLAND: High marsh on 
sandbar is dominated by many species, including Arthrocnemum subterminale, Atriplex cali- 
fornica, A. patula, Frankenia grandifolia, Salicornia virginica, and Spergularia macrotheca. 



douglasii, Equisetum telmateia, Euthamia occidentalis, Scirpus 

californicus, and Typha domingensis (Fig. 25). Although this vegetation 

has not been documented from other estuaries on the South Coast (e.g. at 

Goleta Slough), a variation of it is an important component of the Santa 

Ynez and Santa Maria River Estuaries on the North Coast of Santa Barbara 

County. 

The high marsh wetlands described herein are units of vegetation 

that occur only as remnants, disturbed examples, or forms established on 

man-made structures. Thus, it is difficult to be certain of the extent 

and diversity of types that might have occurred at Carpinteria Salt 

Marsh. However, there are documented herein a substantial number of 

high marsh types that suggest the original extent and diversity for this 

and other southern California estuaries. 

Estuarine Scrub/Shrub Wetland - Estuarine wetland characterized by 

shrubs is rare at Carpinteria Salt Marsh. It exists generally as a few 

scattered individuals within other forms of vegetation and perhaps is 

even more difficult to reconstruct than emergent high marsh types. On 

slopes or banks of berms generally above mean high tide Atriplex 

lentiformis and Suaeda californica occur and represent the more saline 

Scrub/Shrub Wetland native to the region. However, both are important 

components of Coastal Bluff Scrub. They may have found suitable habitat 

on berms but may not be a natural component of the estuarine system. 

Similar vegetation has been reported for Goleta Slough (Ferren & 

Rindlaub, 1983). Another form of Scrub/Shrub Wetland occurs on alluvial 

fan deposits, sandbars and other areas of low topographic relief. These 

sites may have scattered or numerous individuals of Baccharis pilularis 

or Isocoma veneta, are often transitional to upland or palustrine 

wetland habitats, and probably represent native forms of vegetation. 

While wetlands dominated by both species are rare at Carpinteria Salt 

Marsh, both occur at Goleta Slough, where wetlands characterized by 

B. pilularis are common, often dense, and usually transitional to 

Palustrine Scrub/Shrub Wetland. 

Palustrine Aquatic Bed - Palustrine wetlands dominated by submerged 

rooted vascular or floating species are grouped together in the aquatic 
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bed wetland type. Two examples occur at Carpinteria Salt Marsh. At the 

south end of Apple Road in a depression that is filled with rainwater, 

Ruppia maritima occurs in abundance. This seasonally flooded, rooted 

vascular, Palustrine Aquatic Bed occurs at no other site in the vicinity 

of the estuary. However, at several sites at Goleta Slough (Ferren & 

Rindlaub, 1983) and at Devereux Slough extensive beds of R. maritima 

occur in various diked or impounded palustrine and estuarine habitats, 

but rarely in more regularly flooded estuarine situations. Thus, among 

the three estuaries R. maritima occupies similar habitats. Because 

Carpinteria has fewer impounded saline areas, it apparently supports 

only a minor occurrence of rooted vascular aquatic bed vegetation. 

Seasonally or permanently flooded, floating, Palustrine Aquatic Bed 

occurs in nontidal, freshwater ditches along the northern margin of 

Carpinteria Salt Marsh adjacent to the Southern Pacific Railroad. Lemna 

minor is the only species observed recently; however, Lemna gibba was 

collected previously from stagnant pools on Franklin Creek at the rail- 

road. The floating aquatic bed vegetation usually occurs in mono- 

specific colonies in open pools or as scattered groups floating among 

emergent stems of other forms of palustrine wetland. 

Palustrine Emergent Wetland (freshwater affinities) - Persistent, 

emergent species with freshwater or brackish water affinities occur in 

ditches, depressions, and seeps along the northern margin of Carpinteria 

Salt Marsh (Figs. 13, 26). All Palustrine Emergent Wetland has been 

extirpated from lower Franklin and Santa Monica Creeks because of flood 

control activities. However, agricultural, highway, and other man-made 

drainage ways provide runoff that support many emergent species. 

Salinity measured from greenhouse runoff was recorded at 3.29/00 in 

June, 1984, indicating runoff is brackish at least occasionally 

(Nighswonger, 1984). The plants generally form tall, dense marsh vege- 

tation, including largely native species such as Aster subulatus, 

Baccharis douglasii, Euthamia occidentalis, Equisetum elmateia, Juncus 

textilis, Polygonum punctatum, Scirpus microcarpus, Typha domingensis, 

T. latifolia and Urtica dioica. Other species grow in areas of exposed, 

often disturbed substrates, and are frequently low growing or erect 
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annuals that do not persist as long as the other plants. These include 

native species such as Atriplex patula, Cardamine oligosperma, Epilobium 

ciliatum, Juncus bufonius and Xanthium strumarium, or include natural- 

ized species such as Anagallis arvensis, Cotula coronopifolia, 

Nasturtium officinale, Poa annua, Polypogon spp., and Rumex crispus. 

A more natural occurrence of palustrine and even riverine vegeta- 

tion once associated with Carpinteria Salt Marsh still grows along 

Carpinteria Creek and is contiguous to estuarine wetlands that occur at 

the mouth of that creek. Vegetation of the streambed above the estuary 

includes Cotula coronopifolia, Cyperus spp., Juncus spp., Nasturtium 

officinale, Veronica anagallis-aquatica and others (Appendix III). 

Vegetation of the seasonally emergent floodplain includes Equisetum 

spp., Juncus spp., Rumex spp., Scirpus microcapus, and others. 

The transition between Estuarine Emergent Wetlands and Palustrine 

and Riverine Wetlands is an uncommon habitat in southern California and 

rarely documented in the South Coast (Ferren & Rindlaub, 1983). While 

Once existing on three streams that entered into the historic estuary, 

the transition has been eliminated from Franklin and Santa Monica 

Creeks, and is reduced to a small area on Carpinteria Creek. This 

transition does provide, however, some rare evidence of the natural 

occurrence of this vegetation. For example, the upstream end of a 

brackish lagoon at the mouth of Carpinteria Creek contains an emergent 

sandbar that extends upstream along the margin of the creek and becomes 

a low elevation floodplain. The downstream seasonally flooded portion 

of the sandbar supports estuarine species such as Salicornia virginica, 

Scirpus maritimus, Distichlis spicata, and Atriplex patula. Naturalized 

species associated with these include Agrostis semiverticillata, Cotula 

coronopifolia, Lolium multiflorum, Polypogon monspeliensis, and Rumex 

crispus. Higher elevations on the low floodplain that are less fre- 

quently flooded support a shrub/scrub association of Baccharis glutinosa 

and Salix lasiolepis. Farther upstream the estuarine association along 

the margin of the bar is replaced by a Palustrine Emergent Association 

that includes native species, such as Cyperus cragnostis and Juncus 

xiphioides, and numerous naturalized hydrophytic and weedy species. 
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Fig. 25. IRREGULARLY FLOODED ESTUARINE EMERGENT WETLAND: View eastward 
along northwestern margin of estuary. High brackish marsh vegetation (center) is dominated by 
Anemopsis californica, and middle salt marsh vegetation by Salicornia virginica and Frankenia 
grandifolia. 
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Fig. 26 PALUSTRINE EMERGENT WETLAND (freshwater affinity): View southward from 
vicinity of Southern Pacific Railroad. Marsh vegetation in seasonally flooded ditch is dominated 
by Scirpus microcarpus and Typha latifolia. 



This transition zone on Carpinteria Creek occurs in a riparian corridor, 

the upper banks of which are characterized by Palustrine Forested 

Wetland. 

Palustrine Emergent Wetland (Saline affinities) - There are two 

major occurrences of Palustrine Emergent Wetland on saline substrates 

(Appendix II). One form is composed of persistent perennials and non- 

persistent annuals that generally grow on seasonally flooded or 

saturated habitats such as depressions, disturbed and compacted sub- 

strates, and tops of berms. These habitats can be referred to as saline 

vernal wetlands and are similar to the native vegetated salt flats of 

alluvial fans. Examples include portions of Apple Road, a berm west of 

Apple Road (Fig. 27), and berms along Santa Monica Creek. Along access 

roads on these berms, poorly drained, compacted, saline soils in 

depressions support various species, including Arthrocnemum 

subterminale, Bassia  hyssopifolia, Cotula coronopifolia, Hordeum 

calceoliformis, and others. Many more introduced species occur here 

than on the high marsh alluvial fan habitat. Similar vegetation occurs 

on disturbed alluvial sediments east of Sandyland Cove Road (Fig. 28). 

Another form of Palustrine Emergent Wetland occurs on saline sub- 

strates and consists largely of perennial plant cover. For example, 

diked salt marsh and impounded ditches support vegetation similar to 

estuarine wetland but without the influence of tidal inundation. The 

alluvial fan deposits of Santa Monica and Franklin Creeks east of Santa 

Monica Creek and Sandyland Cove Road (Fig. 13, 14a) support a variety of 

associations that have flooded or saturated soils resulting from rain- 

fall and runoff. There is a striking similarity between the estuarine 

wetlands west of Santa Monica Creek and those to the east where berms 

have reduced or completely eliminated tidal influence. Similar habitats 

are common at Goleta Slough (Ferren & Rindlaub, 1983) where much more of 

the estuarine wetland has been diked. Dominants include Arthrocnemum 

subterminale, Atriplex patula, Distichlis spicata, Frankenia 

grandifolia, Lolium multiflorum and Salicornia virginica, and depending 
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Fig. 27. PALUSTRINE EMERGENT WETLAND (saline affinity): View westward along berm 
south of Southern Pacific Railroad. Partially vegetated saline vernal flat on berm is seasonally 
saturated and dominated by many species, including Atriplex patula, Bassia hyssopifolia, 
Hordeum geniculatum, Mesembryanthemum nodiflorum, Parapholis incurva, and Suaeda 
calceoliformis. 

Fig. 28. PALUSTRINE EMERGENT WETLAND (saline affinity): View from diked portion of 
marsh northward toward “Old Town.” Partially vegetated saline vernal flats, formed on alluvial 
fan deposits east of Santa Monica Creek, are dominated by Arthrocnemum subterminale, 
Bassia hyssopifolia, Cotula coronopifolia, and Salicornia virginica. 



on the degree of seasonal flooding may vary from emergent wetland 

dominated by succulent perennials to grassland (Fig. 29). 

Palustrine Scrub/Shrub Wetland - Vegetation contiguous to and 

transitional with estuarine wetlands probably included Palustrine 

Emergent and Scrub/Shrub Wetlands. The mouth of Carpinteria Creek once 

supported abundant willows that suggest this situation. Disturbance 

along the margins of Carpinteria Salt Marsh and Franklin and Santa 

Monica Creeks has resulted in the elimination of some forms of wetland 

and the creation of habitats that support others. Depressions in 

alluvial fans and ditches along the Southern Pacific Railroad have 

provided habitat for scattered individuals or small groups of shrubs 

that indicate what the composition of this wetland might have been. 

Species present include Baccharis glutinosa, B. pilularis, and Salix 

lasiolepis. Low elevation sandbars on Carpinteria Creek currently 

Support scattered individuals of B. glutinosa and S. lasiolepis. 

Palustrine Forested Wetland - Forested wetland (Fig. 30) occurs in 

two forms in the region of Carpinteria. Riparian Woodland vegetation 

was apparently common along Franklin and Santa Monica Creeks, and still 

occurs today along Carpinteria Creek near its mouth, where Alnus 

rhombifolia, Populus trichocarpa, Salex laevigata, S. lasiolepis, and 

S. lasiandra characterize the association. However, in the vicinity of 

Carpinteria Salt Marsh only a monospecific stand of Salix lasiolepis 

occurs on the northern margin of the estuary at the site where a 

previous drainage emptied into the marsh. The trees grew following the 

creation of the ditch in the 1950s and were evident in aerial photo- 

graphs by 1961. Associated with S. lasiolepis are various understory 

shrubs, including Myoporum laetum, Pittosporum undulatum, Ribes 

menziesii, and Rubus ursinus, and perennial herbs, including Artemisia 

douglasiana, Juncus patens, Rumex salicifolius, and Stachys bullata. | 
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Fig. 29 TRANSITIONAL PALUSTRINE EMERGENT WETLAND: View from diked area of 
marsh southward toward Sandyland Cove. Wetland is dominated by Lolium multiflorum (fore- 
ground) and Arthrocnemum subterminale (left center), and is transitional to Cismontane 
Introduced Grasses (right center). 

Fig. 30. PALUSTRINE FORESTED WETLAND: View from estuary northward toward the Santa 
Ynez Mountains. Forested wetland (background) is dominated by Salix lasiolepis; brackish 
marsh (center) by Scirpus californicus, S. maritimus, and Typha domingensis; and salt marsh 
(foreground) by Salicornia virginica. 



BIOMASS AND PRODUCTIVITY 

Vascular plant biomass and productivity were measured at 

Carpinteria Salt Marsh by Onuf (1984c) as part of pre-project monitoring 

for the El Estero Marsh Enhancement Project. He found that both biomass 

and productivity were not significantly different within the various 

areas measured even though different elevations occurred and different 

tidal inundation regimes were expected. Onuf reported that this lack of 

difference may reflect the response of Salicornia virginica, the 

dominant plant of emergent wetlands. It has a wider elevational range 

than any other plant of estuarine wetlands in southern California, and 

hence might not be very sensitive to variation in tidal inundation even 

over a wide range. Onuf found that the mean primary productivity of 

Carpinteria Salt Marsh was approximately 500 g dry weight m-2 y-!. He 

noted that this figure is less than half of that he measured for Goleta 

Slough, also in Santa Barbara County, during the previous year. 

One explanation for the difference in measurements of primary 

productivity at the two estuaries is that most of the precipitation in 

1984 occurred before the growing season, while in 1983 it occurred 

during the growing season (Onuf, 1984c). Zedler (1982) suggested that 

high soil salinity is probably the major limiting factor for vascular 

plant growth in southern California. Precipitation leaches salts from 

the soil and during the growing season this process apparently stimu- 

lates productivity. Zedler also observed that total above ground 

productivities determined for less disturbed, seasonally hypersaline 

salt marshes of southern California are well below estimates for salt 

marshes along the Atlantic and Gulf of Mexico coasts of North America. 

The relationship between soil salinity and productivity is evident 

not only in vegetation dominated by Salicornia virginica and other 

perennial species of salt marshes, but also in high marsh vegetation 

characterized by scattered perennials and abundant annual species. As 

noted previously, this annual flora occurs in areas of high salinity, 

such as alluvial fan deposits above mean higher high water, where salt 
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concentrations limit the growth of perennials but permits the growth of 

annuals when salts are leached from the soil by winter rainfall. At 

Carpinteria Salt Marsh the density and total biomass of annual species 

is also clearly related to the occurrence and amount of precipitation. 

DISTURBANCE AND VEGETATION CHANGE 

As described in previous sections of this publication, the vegeta- 

tion of Carpinteria Salt Marsh is both complex and variable. Much of 

this complexity and variability is due to natural and man-made distur- 

bance in the estuary or on the surrounding uplands. Five types of 

disturbance, including catastrophic short-term flooding, long-term 

flooding due to closure of the mouth of the estuary, localized fresh- 

water runoff, fragmentation of the estuary, and infilling of wetlands, 

have had significant effects on the composition, distribution and 

dynamics of the vegetation. An additional type of disturbance, water 

pollution, has had indirect, implied, or unknown impacts, or may affect 

the estuarine emergent vegetation in the future. Descriptions of these 

6 disturbances and their effects on the estuary are presented below. 

Catastrophic Short-Term Flooding - Large winter storms with 

abnormally high amounts of rainfall are an uncommon event in the Santa 

Barbara County region. However, when they occur substantial erosion of 

the watershed is possible, particularly in areas where there have been 

recent fires or grading. The runoff from such situations may exceed 

stream channel capacities, resulting in catastrophic flooding of the 

Carpinteria Valley, including Carpinteria Salt Marsh (Fig. 31). One 

product of this flooding is the deposition of sediments on the lower 

slopes of the valley and in the estuary as the carrying capacity of 

streams is reduced. The initiation and growth of alluvial fans that 

have filled the basin apparently result from this uncommon occurrence of 

major erosion, flooding and deposition. 
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Floods of significant magnitude have been recorded for the 

Carpinteria Valley in the following years: 1862, 1875, 1877, 1883, 

1888, 1907, 1909, 1911, 1914, 1918, 1927, 1937, 1938, 1941, 1943), 1952), 

1955, 1956, 1958, 1962, 1965, 1966, and 1967 (Division of Soil Conserva- 

tion, 1967); and 1969, 1971, 1978, and 1983. Table V summarizes aspects 

of stream flow and flood data for this period. Of particular note is 

the magnitude of the flood in 1914 (Table V-A). A storm in January of 

that year produced about 6 inches of rainfall in the mountains in 20 

hours (Clark, 1962). The subsequent flood covered about 1250 acres and 

was of the magnitude that is predicted to occur only about 1°/o of the 

time or about once every hundred years. Such a flood has not recurred 

since 1914. Flood control measures implemented but not completed for 

the region are designed to minimize the impacts from such storms. 

The 1914 flood had significant impact on Carpinteria Salt Marsh and 

vicinity. According to Clark (1962), "Old Town" was covered with 4 or 5 

feet of water and was raised in elevation about 2.5 feet. While these 

figures may not be accurate, they suggest the volume of sediment that 

was deposited in the basin. Some of this sediment formed a large 

alluvial fan that also was deposited in the estuary (Division of Soil 

Conservation, 1967), upon which various plant associations now occur. 

Although extensive low marsh was lost as a result of this natural 

infilling, uncommon high marsh habitats were provided by the lower 

elevations of the alluvial fan. These uncommon habitats support several 

regionally rare species. 

An additional impact to the natural resources of the area as a 

result of the storms in 1914 included extensive erosion along the coast 

where the sand dunes were largely washed away (Clark, 1962). It is 

probable that high marsh habitats with sandy substrates on the estuarine 

side of the dune system have been created during these periods of inten- 

Sive marine erosion of the coast. Waves surging over the dunes 

apparently have carried sand into the estuary, causing the development 

of high marsh flats. As discussed previously, these uncommon habitats 

have the greatest diversity of native estuarine plant species existing 

at Carpinteria Salt Marsh, and also provide habitats for rare plants. 
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Fig. 31. CARPINTERIA SALT MARSH (Winter Flood, 1983): a. View from Carpinteria, northwest- 
ward toward Summerland; b. View from Sand Point, northeastward toward Carpinteria; c. View 
from Sandyland Cove, northeastward toward “Old Town.” Note the flooding of the Estuarine 
Emergent Wetlands resulting from a storm in 1983, and the still obvious occurrence of an alluvial 
fan that was deposited in the estuary south of Old Town by Santa Monica Creek asa result of the 
severe winter storm in 1914. Photographs from Santa Barbara County Flood Control and Water 
Conservation District. 



Another result of catastrophic short-term flooding is the temporary 

or permanent alteration of stream courses that flow into Carpinteria 

Salt Marsh. For example, Arroyo Parida Creek emptied into the western 

end of the estuary until it changed its course to a more southeriy one 

near Serena (Stockton, 1960), apparently as a result of the 1862 storm 

and subsequent flood. This has had a tremendous effect on the size of 

the watershed and the amount of runoff that drained into Carpinteria 

Salt Marsh. More recently, Arroyo Parida Creek temporarily reclaimed a 

channel to the estuary during the storm of January 1969. As evident on 

aerial photographs reviewed by the author, the stream flowed across 

alluvial deposits to the Southern Pacific Railroad, came through drain- 

age channels, and finally emptied into the northwestern margin of the 

marsh. Other temporary changes resulting from this storm included the 

overflow of Santa Monica Creek into Franklin Creek north of US Highway 

101, a minor overflow from Carpinteria Creek into Franklin Creek, the 

overflow from Franklin Creek into the basin west of it, the drainage of 

Santa Monica Creek westward over its alluvial fan into the basin between 

it and Apple Road, and the drainage of flood waters north of US Highway 

101 through ditches and into the estuary west of Apple Road. All of 

these temporary changes in drainage produced topographic changes in the 

estuary that affected the distribution of various wetlands. The deposi- 

tion of sediment and the cutting of new drainageways are long-term 

results of the short-term flooding. 

Severe flooding in December 1971, deposited about 100,000 tons of 

silt into Carpinteria Salt Marsh (USDA Soil Conservation Service, 1983). 

The channel of Santa Monica Creek was blocked with sediment and the 

alluvial fan was raised in elevation. Subsequent dredging resulted in 

the deposition of spoil into the marsh along the western bank of Santa 

Monica Creek, eliminating about 15 acres of low marsh vegetation. 

Although this spoil was removed after a period of drying, the elevation 

of the marsh was changed and unvegetated flats still occur in the marsh 

along the present berm because they were not graded properly. 

Storms during the winter of 1983 produced several periods of exten- 

sive flooding at Carpinteria Salt Marsh (Fig. 31 a-c) and other areas 
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TABLE V. STREAM FLOW AND FLOOD DATA FOR CARPINTERIA VALLEY 

A. Carpinteria Creek (Division of Soil Conservation, 1967) 

Flood 

Frequency 

Area Inundated* 

(Acres) Peak Flow (CFS) 

January 1914 

January 1952 

February 1962 

April 1965 

November 1965 

B. Franklin Creek (Woodward-Clyde, 1982) 

Average Daily Discharge 

Water-year Annual Discharge eee DiRaber (CPS) 

(AFY) minimum max imum 

1970-71 279 0.01 136 

1971-72 426 0.07 1 5600%* 

1972-73 1,080 0.09 689*** 

1973-74 482 0.10 119 

1974-75 398 0.08 200 

1975-76 558 Oett 573 

1976-77 302 0.07 >210 

1977-78 1,500 0.02 121.0 

| 

* - Excludes areas along Carpinteria Creek and in Carpinteria Salt 

Marsh. 

** - 10% design storm. 

*xkk — 20% design storm. 
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along the immediate coast, although there was not widespread flooding 

throughout the Carpinteria Valley. Flood control channels for Franklin 

and Santa Monica Creek directed much of the runoff to the mouth of the 

estuary, preventing the additional growth of alluvial fans (Fig. 3l1c). 

However, sediment did accumulate at the mouth where beach sand also was 

washed into the estuary (Fig. 31b). Additionally, waves breached or 

topped the dune system in spite of the sea wall (e.g., Fig. 31b), and 

apparently caused a renewed deposition of sand into the estuary, as seen 

by a light area in the marsh toward the western end of Sandyland in 

Figure 3la. Thus, the force of moving water in the form of runoff and 

marine wave action has caused significant changes to this estuarine 

system. Much of the distribution and composition of the vegetation of 

Carpinteria Salt Marsh has been affected by these forces. Furthermore, 

Zedier (1982) has observed that flood events also apparently play an 

important role in allowing halophytes to invade additional habitats that 

otherwise are too saline for germination to occur. This phenomenen has 

not been investigated at Carpinteria Salt Marsh, although halophytes do 

invade new habitats created by floods. 

Long-term Flooding Caused by Closure of the Mouth - Estuaries of 

southern California occur in a region of seasonal rainfall, and thus 

many do not receive sufficient runoff to maintain a flow to the ocean 

during dry periods. Tne coastal drift of beach sands frequently closes 

the mouths of these estuaries for various periods of time, preventing 

tidal circulation. Zedler et al. (1980) and Zedler (1982) have summar- 

ized the effects of reduced tidal circulation on the emergent vegetation 

of estuarine wetlands of Southern California. These effects include 

changes in soil salinity to more brackish or more saline conditions, and 

changes in soil moisture to drought or flooded conditions. She suggests 

that species sensitive to these fluctuating conditions would be 

eliminated from wetlands, while widely tolerant species would dominate. 

As reported briefly in the section HISTORY: Late Historic Period, 

examination of about 50 years of aerial photographs, associated with 

records from the Santa Barbara County Flood Control and Water Conserva- 

tion District and extensive field work at the estuary, has provided 
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important information about the response of vegetation to alternations 

of tidal circulation, flooding and closure of the mouth of the estuary. 

Specifically, closure of the mouth, apparently for a period of several 

years, resulted in the ponding and stagnation of runoff water. This 

long term flooding in turn apparently caused the death of extensive 

areas of Salicornia virginica that dominated the low marsh of the 

western basin. Return of tidal circulation eventually resulted in the 

return of S. virginica. 

A detailed analysis of this process is possible because of the 

availability of aerial photographs (Figs. 32a-h). Closure of the mouth 

historically was probably a regular seasonal phenomenon, as is typical 

of many southern California estuaries. In 1943 (Fig. 32a), the mouth of 

the estuary was blocked by sand, and with water occurring only in 

channels, many of the flats appear in a desiccated state. It is inter- 

esting to note that a flood is reported (Division of Soil Conservation, 

1967) for this year, but it must have occurred after this photograph was 

taken. In contrast, the estuary had good tidal circulation for at least 

part of 1947 (Fig. 32b). The low marsh was dominated by S. virginica 

except at elevations that receive excessive flooding, such as in 

Channels and on mud flats. However, by 1954 (Fig. 32c) the mouth of the 

estuary was closed again. This closure must have been for a long time, 

because not only are the channels and portions of the marsh flooded by 

standing water, but there appears to be a decline in the density and 

extent of S. virginica with a corresponding increase in unvegetated 

flats, channels and ponded areas. Although Apple Road was built between 

1943 and 1947 and could have had some impact on circulation in the 

marsh, it had functioning culverts that permitted circulation between 

eastern and western portions of the marsh, and probably did not con- 

tribute to the decline of S. virginica. Macdonald (1976) reports that 

the estuary was closed for much of the period between 1953 and 1966. 

A large sand plug is evident at the mouth of the estuary by 1961 

(Fig. 32d), and although there may have been some seasonal flushing and 

tidal circulation, the general condition of the ecosystem appears to 

have changed significantly. Figure 32d illustrates a period of 
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Fig. 32a-d. LOW MARSH VEGETATION CHANGE: 1943-1961. 



Fig. 32e-h. LOW MARSH VEGETATION CHANGE: 1967-1981. 



extensive desiccation of channels and flats, although permanent flooding 

is still visible in some channels and in the large flat to the west. 

This state is probably a summer drought condition and can be compared to 

portions of Goleta Slough in Santa Barbara County that are permanently 

diked, fill with rainfall and runoff, remain flooded for an extensive 

period, and desiccate by mid-summer. In such situations, S. virginica 

does not occur in the portions of wetland that receive extensive, long- 

term flooding; but it does grow on the margins of these areas. A 

Similar situation occurs on Devereux Slough, also in Santa Barbara 

County. This estuary is closed naturally for long periods and is 

flooded extensively and often for many months by water from runoff 

and/or storm tides that wash over but do not remove the sandbar. During 

dry periods it is characterized by extensive unvegetated flats with 

S. virginica only on the margins and along the central channel. 

Although not illustrated in Figure 32, photographs of Carpinteria 

Salt Marsh for 1962, 1964, and 1965 reveal important information. In 

March of 1962 the estuary was closed by a sandbar and covered by much 

water. Sediment deposits occurred at bends in Santa Monica Creek and 

elsewhere. These features occurred after the storm and flood in 

February of that year. By February of 1964 the estuary was still closed 

and flooding of the low marsh was apparent. Revetment was constructed 

along Sandyland by 1965 to prevent further erosion of the shoreline. 

Some also was placed at the mouth of the estuary, but this may not have 

been sufficient to permit regular tidal circulation. Extensive unvege- 

tated flats lined most channels in addition to many small pools and 

flats that occurred in low areas. S. virginica grew in the higher areas 

of low marsh. 

Flooding in Carpinteria Valley following storms in 1965 and 1966 

resulted in the initiation of flood control measures in Carpinteria Salt 

Marsh. A major channelization project on Franklin and Santa Monica 

Creeks and their confluence was undertaken in 1966 as an attempt to 

direct runoff and sediment through the estuary and into the ocean. 

Figure 32e illustrates not only the channelization project, but also the 

striking decline of S. virginica in the low marsh and the corresponding 
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increase in unvegetated mud flats. The loss of S. virginica apparently 

started along channels and in low areas and gradually extended onto 

higher elevations of low marsh until much of the vegetation in the 

western portion of the estuary was eliminated. This reduction of 

S. virginica is attributed to long-term flooding which killed the 

plants. 

Photographs taken after the initial channelization of streams 

(Figs. 32f-h) document recovery of S. virginica associated with renewed 

tidal circulation. As early as 1968 (Fig. 32f) S. virginica was 

reclaiming habitat it vegetated previous to disturbance. This reclama- 

tion apparently occurred in the reverse order of loss of vegetation-- 

that is, from higher elevations of low marsh to the lower limits of 

growth by S. virginica. The reestablishment was probably largely the 

result of the expansion of existing colonies of S. virginica. Although 

germination of seeds and recruitment of seedlings may have contributed 

to the revegetation of the mudflats, such events are observed in 

southern California rarely (Zedler, 1982). 

Additional channelization measures in 1969 and 1971 were carried 

out because of new flooding in 1967 and 1969, and because of the con- 

tinuing threat of property damage in the Carpinteria Valley. Aerial 

photographs not illustrated in Figure 32 reveal that by 1971 there was a 

Significant return of S. virginica to the barren flats. However, low 

areas remained unvegetated and appeared as distinctive channels, pools, 

and small flats. By 1974 (Fig. 32g) extensive areas of low marsh were 

recolonized, although a fine mozaic of channels and flats remained in 

the wetland; and by 1976 the low marsh had apparently recovered from the 

disturbance because it appeared in photographs much as it had in 1947 

(Fig.-32b). Figure 32g illustrates wetland conditions for 1981 that are 

remarkably similar to those before the S. virginica was eliminated from 

many of the flats. Recovery of the low marsh apparently resulted from 

restored tidal circulation. 

In summary, this series of photographs illustrates a remarkable 

example of wetland vegetation dynamics. That is, low marsh flats 
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dominated by S. virginica became nonvegetated fiats apparently due to 

excessive flooding caused by closure of the estuary mouth. Subsequent- 

ly, S. virginica reclaimed lost habitat when tidal circulation was 

renewed. As documented by the photographs, decline of S. virginica took 

place from about 1954 to 1966, a period of 12 years. Revegetation of 

these same areas took place from about 1967 to sometime between 1974 and 

1976, a period of between 7 and 9 years. Thus, long-term flooding can 

have significant and long-term effects in the lower marsh. However, 

changes in the vegetation can be reversed with management practices that 

restore regular tidal circulation. 

Zedler et al. (1980) have hypothesized that the closure of an 

estuary during the growing season can increase productivity of vascular 

plants beause freshwater runoff decreases soil salinity and because 

nutrients are retained in the marsh. They also suggest that low rain- 

fall amounts can result in high salinities in a closed estuary, causing 

a decrease in productivity. As reported herein, however, prolonged 

periods of flooding also can result in decreased productivity because of 

a decrease in plant cover when S. virginica dominates low marsh. 

Localized Freshwater Runoff - Freshwater marsh often occurs at 

areas where storm drains and other drainage ways empty into salt marshes 

(Zedler, 1982). At Carpinteria Salt Marsh several examples illustrate 

different wetland types that have resulted from this disturbance. Along 

the northern margin of the estuary beyond the influence of tides, a 

Palustrine Emergent Wetland in a drainage ditch is characterized by many 

species with freshwater affinities, including Nasturtium officinale, 

Scirpus microcarpus, and Typha latifolia, in addition to some species 

with brackish marsh affinities. Where this wetland drains into the 

estuary, various forms of Palustrine Emergent Wetland, Palustrine 

Forested Wetland, and Estuarine Emergent Wetland have developed. 

Aerial photographs reveal the sequence and time span covered during 

the development of this combination of wetlands. Not evident in 1954, 

brackish marsh apparently dominated by Scirpus californicus, S. mariti- 

mus and Typha domingensis extended into salt marsh vegetation along 
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the northern margin of the estuary between Sand Point and Apple Roads by 

1961. Also evident is Palustrine Scrub/Shrub Wetland dominated by Salix 

lasiolepis. The latter vegetation became Palustrine Forested Wetland by 

1967. However, in 1968 new drainage ditches directed runoff from the 

area eventually reducing the extent of brackish marsh, but apparently 

not affecting the established stand of S. lasiolepis. The permanence, 

extent and type of wetland along the northern margin of this estuary is 

clearly related to the amount and perennial nature of runoff, in addi- 

tion to the topography of the area and the relationship to tidal inunda- 

tion. New ditches created in 1983 direct runoff along the north side of 

the railroad. This recent alteration has already had effects on the 

composition of Palustrine Emergent Wetland occurring on the south side 

of the railroad because it no longer receives as much runoff as 

previously. 

Water Pollution - The inflow of contaminated surface water in every 

drainage entering Carpinteria Salt Marsh is the primary source of pollu- 

tion in the estuary (County of Santa Barbara, 1985). Nutrients, 

especially nitrates, and pesticides from agricultural development in the 

Carpinteria Valley are apparently the source of this pollution. In 

particular, greenhouses with impervious surfaces that increase runoff, 

especially during storms, have been identified as the source for nutri- 

ent enrichment in the western end of the estuary (Steele, 1982; Stanley 

and Scholin, 1984). 

Page (1979) conducted an evaluation of effluent from drainages 

along the northwestern margin of Carpinteria Salt Marsh. He listed 

several lines of evidence that indicate the westernmost drainage is a 

significant source of poor quality water: 1) low species diversity in 

this drainage relative to others entering the estuary; 2) low survivor- 

ship of salt marsh invertebrate in controlled field transplant and 

laboratory survivorship experiments; 3) the presence of high levels of 

nutrients in water of this drainage relative to other creeks and areas 

of the marsh; and 4) presence of detectable chlorinated hydrocarbon 

pesticide residues in water sampling. The effect of this polluted 
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surface water on the majority of the botanical resources at Carpinteria 

Salt Marsh, as discussed herein, is unknown. 

One additional study (Stanley and Scholin, 1984), however, examined 

the effects of greenhouse effluent in Carpinteria Salt Marsh as reflec- 

ted by the distribution and growth of an alga, Enteromorpha clathrata. 

Findings of this investigation include the following: 1) growth of the 

alga in effluent-enriched sea water always exhibited a greater yield 

than in sea water without effluent; 2) no other major source of nitrate 

inputs was identified other than the greenhouse effluent discharge; 

3) concentrations of nitrates decreased from point of entry into the 

estuary to the outlet of the marsh; 4) circulation patterns in the 

western basin of the estuary (Basin 3) produce higher concentrations of 

nitrate on the eastern mud flats than those observed on the western mud 

flats; and 5) wind plays an important role in distributing Enteromorpha 

over the marsh. 

Stanley and Scholin conclude that adequate substrate in Basin 3 in 

combination with constant input of nitrate-rich water causes dense 

growth of the alga, but that it is not possible to speculate what effect 

the enhanced growth rate of Enteromorpha has upon the ecology of 

Carpinteria Salt Marsh. However, other reports (County of Santa 

Barbara, 1985) attribute an accumulation of detritus in the western 

basin to the enhanced growth of algae. Such changes can influence 

vascular plant growth by increasing the elevation of low areas to levels 

suitable for growth of Salicornia virginica or other vascular plants. 

Improvements in some aspects of water quality in the estuary are 

predicted (County of Santa Barbara, 1985) because nursery return waters 

are being redirected through the Carpinteria Sanitary District for 

treatment instead of flowing directly into the estuary. The County 

document also reveals that other sources of contaminants in Basin 3 are 

freeway drains, drainage from a mobile home park, and groundwater infil- 

tration. Furthermore, 3 contaminants found in the estuary (Avoclar, 

Lindane, and Aldrin) are not used in greenhouses. Analysis of the 

sources of pollution in Carpinteria Salt Marsh provided the following 
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estimates of contribution of contaminants: greenhouses--30%; 

orchards/open fields--50%; perched groundwater--5%; urban areas--10%; 

other--5%. New studies of water quality in Carpinteria Salt Marsh are 

being conducted by the Regional Water Quality Control Board (Central 

Coast Region) as part of the El Estero Improvement and Enhancement 

Projects and are expected to provide further insight into the problem of 

pollution in the estuary. A detailed compilation and analysis of water 

pollution problems and the environmental quality of Carpinteria Salt 

Marsh has been prepared by the County of Santa Barbara (1985). 

Fragmentation of the Estuary - As a result of road construction, 

flood control projects and infilling, estuaries of southern California 

are generally divided into basins. The wetlands in these basins may be 

connected by breaches in berms and culverts under roads, or may no 

longer receive tidal flushing because of a lack of such connections. 

Carpinteria Salt Marsh contains examples of many forms of fragmentation, 

and the vegetation diversity observed today is in part a result of this 

type of impact. For example, the Palustrine Emergent Wetland in the 

basin (Basin 1) between Franklin and Santa Monica Creek was once Estu- 

arine Emergent Wetland. Tidal flushing of most of this basin no longer 

occurs as a result of the construction of berms. Additional fragmenta- 

tion of the estuarine wetlands is evident in Figure 32a-h. 

An analysis of the tidal flushing characteristics of Carpinteria 

Salt Marsh was conducted recently by Onuf (1984b). He measured the 

height reached by tidal waters at different locations in the estuary and 

found that the heights of inundation for sites in the western basin 

(Basin 3) were 3 cm higher than for sites in the eastern part of the 

basin east of Apple Road (Basin 2) and 5 cm higher than for sites in the 

western part of the same basin. He concluded that the reason the 

western part of Basin 3 is flooded to substantially lower elevations 

than the rest of the estuary is that the breach in the berm east of the 

terminus of Apple Road must restrict tidal flushing to areas inside the 

berm (Basin 2). Onuf also suggests that the wetlands in the western 

basin (Basin 3), containing natural channels, are apparently flooded to 

greater heights than sites within the restricted basin (Basin 2) even 
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though the latter are closer to the mouth of tne estuary where maximum 

tidal flooding would be expected. Because of the low slope across the 

upper marsh in the vicinity of the alluvial fan deposits of Santa Monica 

Creek, restriction of tidal flushing, resulting in a decrease in flood- 

ing of wetlands, could have an important effect on the vegetation that 

occurs in the upper marsh in the basin east of Apple Road (Basin 2). 

Fragmentation of the estuary may have beneficial effects, however, 

when berms occur in the form of levees along stream channels. For 

example, channelized portions of Franklin and Santa Monica Creeks and 

their confluence occurring in the estuary act as conduits for runoff 

from the watershed of Carpinteria Salt Marsh. During floods, the runoff 

is laden with sediment that would be deposited in the estuary, as illus- 

trated by the alluvial fan resulting from the 1914 flood, if it were not 

for a combination of debris basins that trap sediment and channelized 

streams with levees that direct flood water through the estuary and into 

the ocean. Thus, the diked portion of wetland is actually protected 

from excess sedimentation by marsh fragmentation. This impact contrib- 

utes to the preservation of estuarine wetlands at Carpinteria Salt 

Marsh, that would be diminished without controls on the amount of sedi- 

mentation and on the direction of flood water runoff. 

Infilling and Revegetation - As discussed previously (see Cata- 

strophic Short-Term Flooding), the infilling of coastal wetlands, 

estuaries in particular, often has resulted from the deposition of 

alluvial deposits during large storms. Lohman et al. (1980) demon- 

strated the extent of such infilling for Goleta Slough, and the deposi- 

tion of alluvium in Carpinteria Salt Marsh has been documented herein. 

However, other forms of infilling have contributed significantly to the 

joss of wetland habitats. Most infilling in the Late Historic Period is 

the result of various forms of development associated with the activi- 

ties of man. As described above, the diking, draining, and filling of 

the wetlands have resulted in the expansion of the City of Carpinteria 

across large areas that were once estuarine wetland. Additionally, the 

construction of the stagecoach trail, railroad, and Old Town during 

previous historic periods, and the development of Sandyland and 
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Sandyland Cove, the construction of Apple Road and levees along tidal 

channels, and the deposition of dredge spoil in flood control easements 

have caused further conversion of wetland to upland habitats. These 

impacts are evident in Figures 10a-f and 32a-h. 

Revegetation of sites following deposition of fill is of interest 

from both scientific and management points of view. Understanding the 

factors that result in the establishment of various forms of vegetation 

will provide insight into the species that colonize the new habitats and 

into the management practices that will allow for revegetation by native 

species that stabilize the man-made structures or habitats. Several 

factors are considered in the following analysis of the revegetation 

process: 1) the long-term nature of this disturbance; 2) the various 

ages, heights, slopes and types of fill; and 3) the frequency of recur- 

ring disturbance. Methods of the analysis included the examination of 

vegetation along eleven transects placed over berms and levees, the 

observation of spoil sites over a period of several years, and the use 

of aerial photographs to determine approximate ages of disturbances and 

the rate of revegetation. 

Topographic relief and percent cover of each species present along 

9 transects, and vegetation profiles for selected transects (Fig. 33a-c) 

were analyzed to determine possible relationships between species compo- 

sition of the revegetated habitats and features of the habitat such as 

elevation and age. Several interesting phenomena are evident in the 

profiles illustrated, particularly when they are considered with data 

observed from photographs. Although Apple Road was constructed sometime 

between 1943 and 1947 (Figs. 10, 33), and thus is one of the older man- 

made structures deposited in the low marsh, it does not support exten- 

sive Coastal Berm Scrub (Fig. 33 a,b). Instead, it is characterized 

generally by low marsh vegetation on lower slopes and high marsh vegeta- 

tion on upper slopes and margins, and by barren flats on the top. This 

can be attributed to two factors: 1) the top of the berm for Apple Road 

is rather low in elevation, about 5.0 to 5.6 feet (15.2 to 17.1 dm), and 

approximates the limits of high marsh; and 2) the center is exposed to 

repeated episodes of disturbance by vehicles that travel on it to remove 
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dredge spoil from the southern terminus of the road. This disturbance 

compacts sediment and creates conditions for artificial saline vernal 

wetlands on the top of the road. Such habitats are found on higher 

berms that receive repeated disturbance and have saline soils. Apple 

Road does show some degree of topographic variability along its axis, 

however, that results in high marsh vegetation occurring at lower eleva- 

tions (about 5 feet) and some scrub/shrub wetland or Coastal Berm Scrub 

(e.g., Artemisia californica and Isocoma veneta) at higher elevations 

(above 5.6 feet). Thus, the elevation and frequency of disturbance of 

this berm are apparently more important than its age in determining the 

vegetation even after a period of about 40 years. The silty clay soil 

used as fill may have some effect on the vegetation that occurs here, 

but the salinity and moisture content of the soil are apparently the 

important factors influencing the halophyte and hydrophyte composition 

of the high marsh vegetation along the berm. 

Observations along additional berms or levees result in contrasting 

vegetation patterns. For example, a transect across a levee along the 

north side of the confluence of Franklin and Santa Monica Creeks 

(Fig. 33c) reached elevations in excess of 8 feet (24.4 dm), and 

illustrated that the top of the berm supported mostly Disturbed Coastal 

Habitat Vegetation. Although constructed in 1966, this levee has 

received repeated disturbance in the form of vehicular traffic, mainte- 

nance dredge spoil piles, and scraping. These activities have generally 

prevented the establishment of any vegetation beyond weedy upland types. 

However, high berms can support other forms of vegetation if disturbance 

is minimal. Such is the case for the levee on the south side of the 

confluence of Franklin and Santa Monica Creeks (Fig. 33d), where Coastal 

Berm Scrub dominates the top of the levee at about 7 feet (21.3 dm). 

This site may not have been disturbed since 1966 and supports several 

native shrubs in a dense association. In these two examples both the 

height of the levee and frequency of disturbance also were important in 

determining the type of vegetation that occurred. However, without 

sufficient age, Coastal Berm Scrub would not have had time to grow, 

particularly if the substrates were saline and had to be leached. 

129 



FLORA 

The vascular plants of Carpinteria Salt Marsh and vicinity were 

investigated for this study from 1978 to 1985. Aspects of the study 

included: (1) examination of herbarium specimens from various institu- 

tions for compilation of a list of taxa known to occur in the area, 

development of background information on the botanical collecting 

history, and provision of data that may be useful in detecting any 

changes in the diversity of native plants; (2) field investigations to 

conduct an inventory of the plants, documented by herbarium voucher 

specimens; (3) compilation of an Annotated and Illustrated Catalogue of 

Vascular Plants; and (4) an analysis of the species of special concern, 

change in floristic diversity, and phytogeographic significance of the 

estuarine wetlands. 

Botanical Collecting History - Carpinteria Salt Marsh, the dunes at 

Sandyland and Sandyland Cove, and riparian corridors of the Carpinteria 

Valley have been visited by botanists for at least 90 years, resulting 

in a valuable combination of historical specimens, specimen label data, 

and observations. In addition to the interesting natural history of the 

area, easy access to the habitats from the only coastal route connecting 

northern and southern California was undoubtedly an important factor 

attracting botanists and other biologists to the estuary. 

The earliest collection from Carpinteria Salt Marsh contains a 

label from the Herbarium of Lorenzo G. Yates, now deposited in the 

Herbarium of the Santa Barbara Museum of Natural History (SBM). 

Dr. Yates was a dentist who came to Santa Barbara in 1881 and was active 

in the Santa Barbara Society of Natural History (C. Smith, 1976). It.is 

unclear whether the collection of Juncus acutus var. sphaerocarpus from 

Carpinteria Salt Marsh was collected by Dr. Yates or by Frederick \V. 

Coville, U.S. Department of Agriculture. However, this specimen is 

important, not only as the earliest collection located during the 

present study, but also as one of the few regional collections of a 
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plant now extirpated from these estuarine wetlands and apparently from 

the entire South Coast of Santa Barbara County. 

Few collections were made at Carpinteria Salt Marsh during the 

first quarter of the 20th Century. However, Mrs. F.D. Oliver collected 

specimens of at least Atriplex in 1909 and wrote to Alice Eastwood, then 

Curator of the Herbarium of the California Academy of Sciences (CAS), 

asking for identifications. Harvey M. Hall, Carnegie Institute of 

Washington (CI), collected at the estuary in 1919, and deposited speci- 

mens of Atriplex and other genera at the University of California, 

Berkeley (UC) and elsewhere. Some of the specimens are cited in Hall 

and Clements (1923). Cordylanthus maritimus ssp. maritimus, an en- 

dangered species, was first collected at Carpinteria in 1920 by 

A.L. Grant, whose specimens are contained in the Herbarium of Pomona 

College (POM), now housed at the Rancho Santa Ana Botanic Garden (RSA). 

Of additional note are collections made by LeRoy Abrams, Stanford 

University (DS), in 1904 from bluffs and saline flats at Summerland, a 

village west of Carpinteria Salt Marsh. Although he may not have 

collected plants from the estuary, nevertheless he was collecting in the 

vicinity. 

The second quarter of the 20th century included visits to 

Carpinteria Salt Marsh by many notable collectors. Ralph Hoffmann, 

Director of SBM (1925-1932), collected numerous specimens from the 

estuary and dunes between 1925 and 1930. These specimens are housed at 

SBM, CAS, and POM. While conducting an investigation of the plant 

fossils at the Carpinteria tar pits east of the estuary in 1927, 

Herbert L. Mason (UC) collected plants from the estuary and ocean bluffs 

of the area. Specimens from the Vegetation Map Herbarium of the U.S. 

Forest Service, deposited at UC, include a few collections by F. Embree 

made at Carpinteria Salt Marsh in 1935. Locally, the Herbarium of 

H. & M. Dearing, now distributed at Santa Barbara Botanic Garden (SBBG), 

UC, and the University of California, Santa Barbara (UCSB), contained 

specimens collected from the estuary by the Dearings in 1936 and 1937. 

The dune vegetation also attracted botanists to Sandyland; and 

H. Copeland in 1938 and G. Ledyard Stebbins in 1939 collected 
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Malacothrix incana, another species apparently: extirpated from the 

region as a result of development of the coast. Collecting during this 

period concluded with the initiation (1946) of botanical investigations 

by Clifton F. Smith, who became Curator of the Herbarium of SBM and an 

important regional botanist. Many collections made by him and other 

botanists are cited in his books, A Flora of Santa Barbara (Smith, 1952) 

The third quarter of botanical investigation during the 20th 

Century began at Carpinteria Salt Marsh with efforts by Henry M. 

Pollard, a private school teacher, the collections of whom are the most 

significant material for the Carpinteria region. Smith (1976) stated 

that he left much of the botanical explorations of the Coastal Santa 

Barbara and Ventura basin regions to Pollard, who visited the estuary, 

dunes, and riparian corridors at Carpinteria many times between 1950 and 

1964. Henry M. Pollard usually collected within walking distance of 

Santa Barbara, especially along the Southern Pacific Railroad to 

Carpinteria and Goleta, or on bus trips to the Ventura basin (Smith, 

1976). His collections are deposited at CAS, SBBG, RSA, SBM, and UC, 

and duplicate labels are organized in card files at SBBG. These files 

were helpful in developing a list of Pollard collections for which 

searches were made in various herbaria. Of particular note are his 

collections from the mouth of Carpinteria Creek. These specimens 

provide the only information on the native wetland plants of this site, 

the majority of which are now extirpated. Additional collectors at 

Carpinteria Salt Marsh during this period include students, who later 

became professional botanists, and local natural historians. They 

include R.M. Beeks (1951), M.A. Piehl (1962-1963), D. Breedlove (1962), 

J. Patman (1963), and J. Broughton (1965). Also of note are the 

following botanists: R.F. Thorne, Curator at RSA, and P. Everett, who 

made collections in 1965; R. Ornduff, Professor of Botany at UC, who 

collected Lasthenia glabrata ssp. coulteri at Carpinteria Salt Marsh for 

his biosystematic survey of the goldfield genus (Ornduff, 1966); and 

L.R. Heckard, Curator of the Jepson Herbarium, and T.I. Chuang, who 

surveyed the area (Heckard, personal communication, 1985) for 

Cordylanthus maritimus ssp. maritimus as part of their taxonomic study 
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of the bird's-beak genus (Chuang and Heckard, 1973). This quarter 

century of interest in the botanical resources of Carpinteria Salt Marsh 

concluded with studies by two UCSB students. Paul Meyers (1974) 

produced the first checklist of vascular plants (83 species), published 

in a biological evaluation of the estuary by Macdonald (1976) for the 

California Department of Fish and Game; and Steven Schwarzbach (1975) 

listed plants he observed as part of a study for his senior thesis on 

the natural resources of the estuary. 

The remaining botanical collecting history of Carpinteria Salt 

Marsh and vicinity is characterized by field work conducted from 1978 to 

the present by the author and his associates. Initially, a field trip 

was made by the UCSB Botanical Society in July 1978 to examine the 

botanical resources of the Carpinteria Salt Marsh Reserve, established 

by the UC Natural Reserve System in 1976. Enthusiasm for the signifi- 

cance of the initial findings resulted in a long term study of the 

botanical resources, and culminates in this publication. 

Summary of the Inventory - Although the actual field study site for 

this investigation was restricted to Carpinteria Salt Marsh and the 

immediate vicinity (Fig. 2), it was necessary to extend the treatment of 

the flora to the historical limits of the estuary (Fig. 8), including 

the wetlands at the mouth of Carpinteria Creek. This approach permitted 

a more accurate assessment of the native flora and of the floristic 

Changes that have occurred from the historical to the present botanical 

investigations. 

An Annotated and Illustrated Catalogue of the Vascular Plants 

(Appendix III) was prepared as a product of the following: (1) an 

inventory of the flora conducted periodically over the past 7 years; 

(2) examination of herbarium specimens from previous investigations; and 

(3) a survey of the literature. The illustrations include selected 

dominant or characteristic species, or species that are difficult to 

identify. An index to the catalogue is provided for access to addi- 

tional information. 
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A synopsis of the findings (Table VI) indicates that at least 55 

vascular plant families containing 153 genera and 252 species are known 

to occur or have occurred at Carpinteria Salt Marsh, including its 

historical limits, the sand dunes, and the marsh at Carpinteria Creek. 

A more meaningful representation of these data is necessary, however, 

because of the loss of extensive habitat during the 20th Century and the 

fragmentation of portions of the overall study area. Thus, Table VII 

provides a breakdown of the numbers according to the following: 

(1) occurrence in marsh and vicinity, or in creeks; (2) origin, such as 

native, naturalized, and introduced plants (those non-native plants 

persistent or short-lived but not reproducing); and (3) species, taxa, 

hybrids, largest families, and largest genera. 

Several interesting proportions are contained among these data. 

For example, the Asteraceae is the family represented by the most 

species (48), contributing 19% of the flora; and Atriplex is the genus 

represented by the most species (7), contributing 3% of the flora. Of 

particular note is the distribution of the species among native and 

exotic (naturalized or introduced) species. In the overall study area, 

only 48% of the observed or collected flora is native to the region, 

while 52% is exotic. Additional computations reveal that of the total 

number of species (229) found only at Carpinteria Salt Marsh and vicin- 

ity, and not recorded from Carpinteria Creek or the mouth of other local 

streams, 45% are native to the region while 55% are exotic. These 

figures tend to be misleading because they do not represent a flora that 

is composed of an integrated mixture of native and exotic species. On 

the contrary, the flora is characterized by native species occurring in 

largely undisturbed wetland habitats; and exotic species, or mixtures of 

exotic and native species, occurring in disturbed upland habitats or 

disturbed habitats transitional between upland and wetland conditions. 

Thus, certain vegetation, such as most Estuarine Emergent Wetlands, 

contain 100% native species; while others, such as Disturbed Coastal 

Habitat Vegetation, may contain 100% exotic species. 

Distribution of Plants - The distribution of plants by habitats and 

associations has been discussed in a previous section (see: BOTANICAL 
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TABLE VI. Synopsis of the Flora of Carpinteria Salt Marsh and Vicinity. 

i Plant Group Families Genera Species 

Class Equisetae 1 1 3 
| Class Angiospermae 

Subclass Dicotyledoneae 45 UL] 187 
Subclass Monocotyledoneae 9 ES5s 62 

TOTALS 55 153 202 

TABLE VII. Numbers of Plants by Area, Origin, and Largest Families and Genera. 

Carpinteria Salt Marsh and Vicinity *Creeks only 
TOTALS 

... of Species |104(41%) 113(45%) 12(5%) 16 (6%) 5 (2%) 252 
Number of Taxa 105 13 13 16 5 254 
| Number of Hybrids 1 il -- -- -- 2 

Largest Families 
(No. of species) 
Asteraceae 26 20 1 if 48 (19%) 
Poaceae 5 26 if 4 36(14%) 
Chenopodiaceae 12 6 -- -- -- 18(7%) 

Largest Genera 
(No. of species) 
Atriplex 5 2 -- -- -- 7 (3%) 
Juncus 4 -- -- 2 -- 6 
Rumex 2 4 -- oa -- 6 
Bromus 1 4 -- -- -- 5 
Salix 2 -- -- 3 -- 5 
Scirpus 4 -- -- 1 -- 5 
eaaeiiun 3 1 -- -- -- 4 
SoTanun 2 2 -- -- -- 4 

*incomplete documentation 
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RESOURCES--Vegetation), and is tabulated in Appendix I, Classification 

of Upland Vegetation, and in Appendix II, Classification of Wetland 

Vegetation. Further analysis of the inventory has provided a more 

complete listing of native plants arranged according to their affilia- 

tion with major habitat types (Tables VIII-XI). 

For example, native wetland species can be grouped into those 

plants restricted to or characteristic of estuarine wetlands 

(Table VIII). At least 38 native species are recorded from the combined 

estuarine wetlands, as Classified in Appendix II. This list represents 

the majority of coastal salt marsh species typical of southern 

California estuaries. Some obvious omissions can be noted either 

because Carpinteria Salt Marsh is located north of the present range of 

the species (e.g., Batis maritima) or because appropriate habitats are 

lacking for some species (e.g., Scirpus robustus, Spartina foliosa). 

However, in at least one case (i.e., Suaeda esteroa) the range is not a 

problem--this species reaches its northern limit at Goleta Slough 

(Ferren and Whitmore, 1983)--and the appropriate high marsh habitat was 

available to a greater extent in the past (based on aerial photographs) 

than it is today. One conclusion on the absence of Suaeda esteroa from 

Carpinteria Salt Marsh is that the population and most of the habitat 

were destroyed by development before any collections or observations of 

the species were made by botanists who visited the estuary. A similar 

Situation occurs at Goleta Slough where various forms of development 

have greatly reduced the population, diminishing it to 3 plants in 1984. 

Should the Goleta Slough. population be destroyed, Mugu Lagoon would 

become the northern limit of its range. 

Another grouping of species includes those of Palustrine Wetlands 

with freshwater affinity (Table IX). Habitats supporting species of 

emergent, scrub/shrub, and forested wetland include man-made ditches on 

the margins of the estuary and marshes that once occurred at the mouth 

of Franklin and Santa Monica Creeks. Table IX includes 36 native 

species recorded from the study area. Many other freshwater marsh 

species are or were possible for the vicinity of Carpinteria Salt Marsh, 

but have not been observed or recorded. Sparganium eurycarpum is one 
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TABLE VIII - Native Plants of Estuarine Wetlands at Carpinteria Salt Marsh. 

Arthrocnemum subterminale 
Aster subulatus var. Tigulatus 
— Californica 

lentiformis ssp. breweri 
i patula ssp. hastata 
A. watsonii 
Baccharis douglasii 
Bi. pilularis ssp. consanguinea 

tCarex praegracilis 
| ¥oheno podium macros Macrospermun ssp. farinosun 

strictum 
Ronde rants maritimus ssp. maritimus 
| Cressa truxillensis ssp. vallicola 

Cuscuta Salina 
Distichlis spicata ssp. 

| Euthamia occidentalis 
Frankenia grandifolia ssp. grandifolia 

| Anemopsis californica 

spicata 

Heliotropium curassavicum ssp. occulatum 

Hordeum depressum 
Hymenolobus procumbens 
[socoma veneta var. vernonioides 
Jaumea carnosa 

tJuncus acutus var. sphaerocarpus 
J. bufonius 
Lasthenia glabrata ssp. coulteri 
Limonium californicum 
Monanthochloe Tittoralis 
Salicornia virginica 
Scirpus californicus 
S. maritimus 

tS. pungens 
Spergulari a macrotheca var. macrotheca 

marina 
Suaeda calceoliformis 
S. californica var. pubescens 
Triglochin concinna 
Typha domingensis 

Tnot observed by the author and possibly extirpated from the study site 

TABLE IX - Native Plants of Palustrine Wetlands (Freshwater Affinity) at 
| Carpinteria Salt Marsh 

Aster subulatus ssp. 
Atriplex patula 
Bacchar is douglasii 

glutinosa 
consanguinea 

ligul atus 

pilularis ssp. 
Catenin Oligosperma 
Chenopodium macrospermun var. farinosum 
Cyperus eragrostis 
Epilobium Sain ssp. Cciliatum 
Equisetum laevigatum 
E. hyemale var. attine 

tE. telmateia var. braunii 
Euthania occidentalis 
uncus bufonius 

J. patens 
J. textilis 
Lemna gibba 
= minor 

Polygonum punctatum var. confertiflorum 
Psoralea orbicularis 
RubuseUSanUS® |...) 
Tyme crassus 

. salicifolius 
isan 1X laevigata 

lasiolepis 
sae Californicus 
S. maritimus 

S. microcarpus 
TS. pungens 
tSolidago confinis 
Stachys bull ata 

ySe rigida ssp. quercetorum 
Typha domingensis 
Te Vatifolia 
Urtica dioica ssp. gracilis 
Verbena Tasiostachys 

| Tnot observed by the author and possibly extirpated from the region 
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species in this category. Also absent are submerged rooted aquatic 

species that characterize streambeds and brackish water channels near or 

at the mouths of coastal streams. Two such species are Potamogeton 

pectinatus and Zannichellia palustris, common although widely scattered, 

and both are recorded from habitats associated with Goleta Slough. 

Because the nontidal streambeds of Franklin and Santa Monica Creek have 

been channelized and are cement-lined, and the tidal portions are 

influenced too strongly by marine conditions, habitats that may have 

Supported these plants are no longer present. Ruppia maritima may also 

occur under similar conditions, but is usually confined to habitats that 

lack tidal circulation or have poor flushing and are characterized by 

brackish water. Presently this species occurs at Carpinteria Salt Marsh 

only in a depression at the southern end of Apple Road. 

Of particular interest are records for wetland species from the 

mouth of Carpinteria Creek (Table X). Because this stream apparently 

drained historically into Carpinteria Salt Marsh (see PHYSICAL ENVIRON- 

MENT, and HISTORY), the flora of Carpinteria Creek is related to and was 

perhaps once part of the flora supported presently by the narrowly- 

defined limits that characterize Carpinteria Salt Marsh today. However, 

at least 14 native species from a total of 28 collected from the marsh 

at the mouth of Carpinteria Creek have not been reported from the 

present vicinity of Carpinteria Salt Marsh. Most of these plants were 

collected by Henry Pollard in the 1950's from wetlands (palustrine and 

estuarine) that are limited or no longer occur here. Urbanization of 

the area surrounding the mouth of Carpinteria Creek, including the 

development of Carpinteria State Beach Park and the City of Carpinteria, 

has contributed to the loss of habitat. However, the riverine wetlands 

and riparian corrider above the mouth of the stream still exist and 

contain suitable habitat for many native and introduced wetland species. 

Most of the historic records for plants from Carpinteria Creek document 

plants more typically freshwater than estuarine in occurrence. This may 

be due to the larger watershed drained by this stream, and hence more 

freshwater runoff flowing through the small lagoon and mouth, as com- 

pared to the watersheds of Franklin and Santa Monica Creeks that flow 

into Carpinteria Salt Marsh. Several species recorded from this wetland 
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(e.g., Potentilla anserina, Scirpus pungens, and Triglochin striata) are 

common in Estuarine and Palustrine Emergent Wetlands at the mouth of the 

Santa Maria River where a small lagoon also occurs adjacent to the 

transitional wetlands. The Santa Maria River occurs in northern Santa 

Barbara County and supports a great diversity of wetland types that may 

be similar to some of those once present at Carpinteria Creek. 

Another grouping of plants by major habitat type is that for dunes 

and other sandy upland habitats (Table XI). At least 30 native species 

have been recorded from the coastal dune and related habitats that 

extend from the mouth of Carpinteria Creek westward to Sandyland. OQut- 

side the immediate study site, these habitats were not examined 

thoroughly or repeatedly during this investigation. Much of this 

portion of the coast has been developed or altered or is covered by 

Carpobrotus edulis, and access to many sites is restricted. Little of 

the natural dune habitat remains available for colonization by native 

plants. Five of the taxa known for the area (Table XI) were not 

observed during this study. Absent from the list are various coastal 

dune species found elsewhere on the South Coast of Santa Barbara County 

(e.g. Coal 011 Point Reserve), but for which no records apparently exist 

from the Carpinteria area. Examples include Abronia maritima, 

Calystegia soldanella, and Ericameria ericoides. 

Extirpated Species - A comparison of historical records (i.e., 

herbarium specimens and literature) and recent field work has resulted 

in the compilation of a list of native species (Table XII) that 

apparently have been extirpated from habitats in the overall study area. 

These plants have not been observed nor collected recently, and general- 

ly occur in habitats that have been impacted by various forms of 

development. These data reveal that the 27 possibly extirpated species 

represent 11% of the total of 252 species (26% of the 104 native 

species) listed in the Catalogue. Additional interpretation of the data 

includes the following: (1) the 11 species listed for Carpinteria Salt 

Marsh and vicinity represent 5% of the 229 species and 17% of the 64 

native estuarine and palustrine wetland species (Tables VIII and IX) 

reported from the estuary; (2) the 13 species listed for the mouth of 
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TABLE X - Native Plants of Wetlands at the Mouth of Carpinteria Creek! 

*tAmaranthus powellii 
*tBerula erecta — 
Distichilis spicata spp. spicata 

*tETeocharis montevidensis 

Epilobiun ciliatum ssp. ciliatum 
Equisetum hyemale var. affine 
E. laevigatum 
foe telmateia var. braunii 

xT ragrostis oO Oncut citanauaeen 
*tHelenium puberulum 
*tJuncus rugulosus 
* J. xiphiotdes 
tLemna minor 

*+Mimulus cardinalis 

*tPotentilla anserina ssp. pacifica 
Ruppia maritima 
eee Tah virginica | 

*tSalix exigua | 
Ss. laevigata 

*S. Tasiandra 
S$. Tasiolepis | 

*tS. sessilifolia 
*tScirpus americanus 

S. maritimus | 
S. microcarpus | 
+S. pungens 

*fTriglochin striata 
Typha domingensis | 

1List includes plants cited in the catalogue and those from recent observations not | 
documented by specimens listed herein. It includes plants of the emergent and 
scrub/shrub wetlands in the streambed and estuary, but not those on banks and 
levees of the riparian corridor. 

Tnot observed by the author and possibly extirpated from the sites | 
*Carpinteria Creek only, not reported from Carpinteria Salt Marsh and vicinity 

TABLE XI - Native Plants of Dunes and Other Sandy Habitats at Carpinteria Salt | 
Marsh, Sandyland, Sandyland Cove, and Carpinteria Beach. 

Abronia umbellata Hemizonia fasciculata | 
erry IL] Pa e Tea eT I Ie 

Ambrosia chamissonis Heterotheca grandifolia 
A. douglasiana 
Amsinckia spectabilis var. spectabilis 
Artemisia californica 

ee californica 
Tentiformis ssp. breweri 

i Teucophylla 
A. patula ssp. hastata 

a — GQ SD 

Baccharis pilularis ssp. consanguinea 
tCamissonia Cheiranthifolia ssp. suttruticosa 
Carex praegracilis 
Chenapodium berlandieri 
Descurainia pinnata 

tDistichlis spicata spp. spicata 
Gnaphalium spp. 
Fei UEROan curassavicum ssp. occulatum 

Tsocoma veneta var. vernonioides 
Juncus textili textilis | 
Lotus scoparius 
Muelle arboreus 

L. succulentus | 
ese incana var. incana 
1M. incana var. succulenta 
M. Saxatilis var. tenuifolia 
Phacelia distans 
We ramosissima var. suffrutescens 
Solanum douglasii 
Scrophularia californica ~ | 

tStephanomeria exigua ssp. coronaria 

tnot observed by the author and possibly extirpated from the region 
*observed recently and not listed in the catalogue | 



TABLE XII. Species Possibly Extirpated From the General Study Area and 
Vicinity. 

Past Distribution in Study Area* |Present Distribution 

Present |Extirpated 
Plants Carpinteria Elsewhere from 

Salt Marsh |Carpinteria Dune |on South South 
& Vicinity |Creek (Mouth) |Habitats| Coastt Coastt 

Amaranthus powellii | 1958 | Vv 
Amsinckia spectabilis 1960 rare 
Atriplex leucophylla 1925 V 
Berula erecta 1957 Framer 4 ? 
Carex praegracilis 1931 1931 v 
Chenopodium macrospermum 1952 Z 
C. strictum 1963 fs 
Eleocharis montevidensis 1958 v 
Eragrostis orcuttiana 1958 v 
Helenium puberul um | 1957 v 
Juncus acutus 1958 | | : | v 
J. rugulosus 1958 | 
Lemna gibba 1958 | / 
Malacothrix incana | 1939 v 
Mimulus cardinalis 1958 v 
Potentilla anserina 1955 ? 
Psoralea orbicularis 1955 ? 
Rumex crassus 1958 | rare 
Salix exigua | 1959 | v 
S. sessilifolia 1959 | Pe rare? ? 
Scirpus americanus 1955 rare | 
S$. pungens 1930 1957 | v 
Solidago californica 1958 ! v 
S. confinis 1959 | v 
Stachys rigida P9588 | rare? ? 
Stephanomeria exigua! | 1958 | rare? ? 
Triglochin striata 1937 v 

*]last collection date given 

tSouth Coast of Santa Barbara County 

1s. e. spp. coronaria 

141 



Carpinteria Creek represent 46% of the native wetland species documented 

for the site; and (3) the 4 species listed for dunes and other sandy 

habitats represent 13% of the 30 native species documented from these 

habitats. 

This considerable change in the flora has been specific in location 

and habitat. For example, the majority of species extirpated from the 

vicinity of Carpinteria Salt Marsh have been those characteristic of 

palustrine wetlands with freshwater or slight brackish affinity occur- 

ring on the northern margin of the estuary and at the mouths of Franklin 

and Santa Monica Creeks (e.g., Psoralea orbicularis, Rumex crassus, 

Solidago confinis, and Stachys rigida), or characteristic of wetlands 

transitional between the dune habitats and the marsh on the southern 

margin of the estuary (e.g. Carex praegracilis and Scirpus pungens). 

Likewise, plants apparently extirpated from the mouth of Carpinteria 

Creek are those more characteristic of palustrine or riverine wetlands 

(e.g. Berula erecta, Helenium puberulum, and Mimalus cardinalis) rather 

than estuarine wetlands. However, estuarine species such as Juncus 

acutus and esturine or palustrine species such as Potentilla anserina 

and Triglochin striata also are among those extirpated from the area. 

The flora of dune habitats also is diminished, and because this flora 

has not been as thoroughly investigated as that of the wetlands, the 

number of extirpated species is probably underestimated. 

The last dates of collection for extirpated species further reveal 

aspects of impacts to the flora. For example, all but two dates occur 

before 1960, and none occur after 1963. Unfortunately, a number of the 

plant records are based upon single collections made by Henry Pollard in 

the 1950s. However, extensive alteration of habitats continued from 

previous periods through the 1960s and probably resulted in the loss of 

habitat that supported species no longer occurring at Carpinteria Salt 

Marsh, Carpinteria Creek, and on dunes. If it were not for the exten- 

sive collections of Hoffmann in the 1930s and of Pollard in the decades 

that followed, we would have little knowledge of the composition of the 

original flora of the area. While many of the species extirpated from 

the Carpinteria Salt Marsh area are found currently elsewhere on the 
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South Coast of Santa Barbara County, a number of these are rare, occur- 

ring at only one or a few localities. At least 4 and perhaps as many as 

6 species no longer occur in this region (Table XII). 

Regionally Rare Species - In addition to those species apparently 

extirpated from the Carpinteria Salt Marsh area, 13 species are con- 

sidered herein as rare plants of estuarine and related palustrine wet- 

lands along the South Coast of Santa Barbara County (Table XIII). 

Twelve of these are known to occur presently at Carpinteria Salt Marsh 

and vicinity (Fig. 34). This list is a combination of plants restricted 

to salt marshes, widespread in palustrine wetlands, California endemics, 

and species widespread in North America. However, all are presently 

rare in the South Coast region because of restricted habitat. 

Anemopsis californica (Yerba Mansa), a perennial herb, is wide- 

spread in California, southwestern United States, and Mexico (Munz, 

1959). It is known from a few localities in northern Santa Barbara 

County (e.g., Santa Ynez River, Santa Maria River, La Purisima). Along 

the South Coast of Santa Barbara County it apparently occurs presently 

only at Carpinteria Salt Marsh, where it is uncommon but locally 

abundant at the western end of the estuary, at a seep east of 

Carpinteria Creek, and at Pershing Park (D. Smith, personal communica- 

tion, 1985). 

Arthrocnemum subterminale (Parish's Glasswort), a suffrutescent 

perennial, occurs from San Francisco Bay and the San Joaquin Valley 

south to Mexico (Munz, 1959). In southern California, it is restricted 

to coastal salt marshes, and on mainland Santa Barbara County is 

recorded only from Carpinteria Salt Marsh and Goleta Slough. Because it 

is characteristic of high marsh estuarine wetland, A. subterminale has 

been affected by developments that occur on this habitat, particularly 

at Goleta. At Carpinteria it is occasional to common and occurs in 

middle marsh vegetation, in a monotypic stand marking the lower limit of 

high marsh along the alluvial fan of Santa Monica Creek, and scattered 

in various forms of high marsh vegetation along the margins of the 

estuary. When present it may be scattered to locally abundant. 
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Atriplex watsonii (Matscale), a prostrate perennial herb, occurs in 

various coastal habitats from Morro Bay south to Baja California, and is 

reported from the California Islands (Munz, 1959; Smith, 1976). In 

recent years only a few individuals of this species have been observed 

in Goleta Slough, where A. watsonii is threatened with extirpation 

because of loss of appropriate high marsh habitat. Elsewhere on the 

South Coast it is known only from Carpinteria Salt Marsh where a few 

plants occur in high marsh vegetation along Apple Road and Sand Point 

Road. Loss of high marsh at Carpinteria has contributed undoubtedly to 

a decrease in the species occurrence here. 

Cordylanthus maritimus ssp. maritimus (Salt Marsh Bird's-Beak), an 

erect annual herb, reaches its northern limit at Carpinteria Salt Marsh 

and is an endangered species (USDI, 1980; CDFG, 1984; Smith and York, 

1984). It will be treated in detail below, under the heading Endangered 

Species. 

Hordeum depressum (Alkali Barley), an annual grass, is usually 

characteristic of alkaline or saline soils and is widespread in western 

North America (Munz 1959; Hitchcock and Chase, 1950). The occurrence of 

this species was not substantiated for the South Coast until recently 

(Ferren and Rindlaub, 1983). Although it is now recorded from estuaries 

at Carpinteria, Goleta, and Devereux, it is uncommon to rare at each 

estuary and is usually restricted to high marsh or transitional wetlands 

with open, desiccated substrates. 

Hymenolobus procumbens, a diminutive annual mustard, is widespread 

in North America and elsewhere (Munz, 1959). It is native to coastal 

and interior habitats of Santa Barbara County; and although reported 

only a few times from the region (Smith, 1976), it is apparently 

occasional on moist or desiccated, saline, sandy, or rocky soils. It is 

reported herein for the first time from Carpinteria Salt Marsh--this is 

also the first record of the plant from the South Coast of Santa Barbara 

County. At Carpinteria it grows commonly to abundantly in open high 

marsh or transitional wetland vegetation with moist saline soil on the 

alluvial fan formed by Santa Monica Creek. It is one of several native 
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TABLE XIII. Occurrence (Past and Present) of Regionally Rare Species at 
Carpinteria Salt Marsh and Other Estuaries.* 

Estuaries and Related Wetlands 

/ Small 

Plants Santa Barbarat Devereux |Estuaries 

¥ v Anemopsis californica 
Arthrocnemum subterminale 

riplex watsonii 

Cordylanthus maritimus 
Hordeun depressun 
Hymenolobus procumbens 
Juncus textilis 
Lasthenia glabrata 
Limonium califtornicun 
Monanthochloe littoralis 
Suaeda calceoliformis 
Suaeda esteroa 
Triglochin concinna 

v 
v Vv 

BS SS eS ye ES “SSS NN SENSES 

* not including those plants listed in Table XII as possibly extirpated from 
the study area. 

t historic estuary no longer occurring in the City of Santa Barbara. 
? not reported from Carpinteria Salt Marsh but still occurring at Goleta 

Slough. 

annual species (e.g., Juncus bufonius, Hordeum depressum, Lasthenia 

glabrata, Suaeda calceoliformis, Spergularia marina) that grow among 

scattered perennial salt marsh species. These plants apparently respond 

to winter rainfall, and generally are spring and early summer flowering 

species. This association generally occurs in high marsh areas impacted 

by development, and is now rare as a coastal salt marsh association. 

Juncus textilis (Basket Rush), a tall perennial rush, occurs in 

California from Santa Barbara County south to the San Bernardino 

Mountains (Smith, 1976). Along the South Coast of Santa Barbara County 

it is uncommon to rare and may currently grow only in the vicinity of 

Carpinteria Salt Marsh, for example, in a depression and along a road 

bank near the intersection of US Highway 101, Santa Claus Lane, and 
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FIG. 34. REGIONALLY RARE OR ENDANGERED SPECIES: HABITATS AND 
OCCURRENCE* 

- LEGEND - 

Estuarine High Marsh 
Northern 

1 Anemopsis californica ‘ / 

2 Arthrocnenum subterminale* / / / 

3 Atriplex watsonii v Vv 

4 Cordylanthus maritimus / ‘t /t 

5 Hordeum depressum vs V 

6 Hymenolobus procumbens / 

7 Juncus textilis v 

8 Lasthenia glabrata v / 

9 Limonium californicum? / dus a / / 

10 Monanthochloe littoralis® / / / / 

il Suaeda calceoliformis’ va / 

12 Triglochin concinna v Vv 

*xonly those species present and not extirpated from the area 
texceptionally rare occurrence 
lalluvial fan deposits 
2sand deposits 
301d berm deposits 
*scattered individuals generally not shown (particularly those on berms) 
Swidespread and not shown here (generally in middle and upper marsh) 
»>’scattered individuals or colonies on berms generally not shown 
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Sand Point Road. Juncus textilis and Anemopsis californica are appar- 

ently both examples of plants that have survived the destruction of 

palustrine and transitional estuarine wetlands having freshwater or 

brackish characteristics. Other species with this distribution are 

apparently extirpated from the area (Table XII), while some still 

characterize the remaining habitats (Table IX). Both species are more 

common of various coastal wetlands in northern Santa Barbara County. 

Lasthenia glabrata ssp. coulteri (Salt Marsh Daisy), an annual herb 

(see cover photographs and Fig. 48), occurs in salt marshes, vernal 

pools, and winter-wet alkali flats from Kern County to southern San 

Diego County and Santa Rosa Island (Ornduff, 1966). Along the South 

Coast it has been collected from estuaries at Goleta (Ferren and 

Rindlaub, 1983), Santa Barbara, and Carpinteria (Smith, 1976). It is 

restricted to margins of desiccated saline depressions in diked portions 

of Goleta Slough, and occurs in high marsh vegetation adjacent to dunes 

along Sand Point Road and on alluvial fan deposits adjacent to Santa 

Monica Creek. Both sites have been disturbed in the past probably 

resulting in a loss of habitats for the species. Ornduff (1966) states 

that L. glabrata ssp. coulteri "...[was] formerly common in coastal salt 

marshes, but [is] rapidly disappearing from these localities." Today it 

is uncommon at Carpinteria Salt Marsh, but is scattered to locally 

abundant when it occurs. 

Limonium californicum, a perennial herb, is restricted to coastal 

salt marsh and coastal strand habitats and occurs from Humboldt County, 

California, to Baja California, Mexico (Munz, 1959). Regionally, it is 

reported only from Goleta Slough and Carpinteria Salt Marsh (Smith, 

1976; Ferren and Rindlaub, 1983). It is occasional to common at both 

estuaries; and because L. californicum occurs in middle as well as high 

marsh habitats, it has not been affected by marsh alteration as much as 

the more narrowly-restricted species. 

Monanthochloe littoralis (Salt Cedar), a trailing perennial grass, 

occurs from Goleta Slough south to Baja California and Santa Catalina 

Island, and east to Florida and Cuba (Munz, 1959). At Goleta Slough it 
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is reduced to a single colony, and the cause of this reduction in 

numbers of plants is apparently the destruction of high marsh habitat. 

At Carpinteria Salt Marsh, M. littoralis occurs on native substrates, 

such as the high marsh adjacent to Sand Point Road, and on old berm 

deposits such as Apple Road. Impacts by development in high marsh 

habitats undoubtedly have caused a decrease in the occurrence of this 

Species. However, creation of unintentionally appropriate low berm 

habitat when Apple Road was constructed has permitted M. littoralis to 

colonize areas that otherwise would not occur. Currently, it is 

occasional at the salt marsh, but may be common to abundant when it 

occurs. 

Suaeda calceoliformis (Sea-Blite), an annual herb, is widespread in 

North America, occurring in various alkaline and saline coastal or 

interior wetland habitats (Munz, 1959; McNeill, Fassett, and Crompton, 

1977). Regionally, the plant is recorded only from the vicinity of 

estuaries at Devereux, Goleta, and Carpinteria. Suaeda calceoliformis 

was apparently common in transition wetland habitats of alluvial fans 

occurring at the mouths of streams that emptied into estuaries. Like 

Lasthenia glabrata ssp. coulteri and others, it grows on open, moist or 

desiccated, saline soils that are leached by winter rains. With the 

loss of most of this habitat at Goleta Slough and Carpinteria Salt 

Marsh, the species would have been nearly eliminated if it were not for 

its ability to grow on poorly drained saline soils of berms and dredge 

spoil piles. At Carpinteria Salt Marsh, S. calceoliformis occurs 

occasionally on both native (alluvial fan) and berm (Apple Road) sub- 

strates, where it may be scattered to locally common. Thus, it is found 

in Estuarine Emergent (high marsh) and Palustrine Emergent (saline 

vernal) Wetlands, but prior to disturbance may have occurred only in 

high salt marsh vegetation. 

Triglochin concinna (Seaside Arrow-Grass), a perennial herb, is 

restricted to coastal salt marshes from British Columbia, Canada, south 

to Baja California, Mexico (Munz, 1959). It has been reported regional- 

ly from estuaries at Goleta, Santa Barbara, and Carpinteria. Recently, 

only one plant was located during a survey of Goleta Slough (Ferren and 
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Rindlaub, 1983). Numerous plants were observed during the course of 

field work for this study, but grew only in two colonies in Carpinteria 

Salt Marsh. This species occurs apparently in low, wet habitats within 

several types of estuarine wetlands, and thus is not restricted to high 

marsh vegetation where impacts are more widespread. The habitat vari- 

ability shown by T. concinna is not consistent with its scarcity at 

Goleta Slough and Carpinteria Salt Marsh, where more suitable habitats 

appear to exist than are colonized. At Carpinteria Salt Marsh, however, 

both colonies occur along the northefn margin of the estuary and perhaps 

reflect a preference for areas influenced by freshwater runoff and 

periods of standing water. As discussed previously, the northern margin 

of the estuary is another area where numerous impacts associated with 

development have occurred, reducing the extent of wetlands transitional 

between estuarine and palustrine types. Thus the limited occurrence of 

T. concinna also might be related to habitat destruction. 

Endangered Species - Carpinteria Salt Marsh is the northwestern 

limit of occurrence for Cordylanthus maritimus ssp. maritimus (Chuang 

and Heckard, 1973; Ferren and Rindlaub, 1983; Howald et al. 1985), an 

endangered annual herb restricted to coastal salt marshes (see cover 

photographs and Fig. 72). It is known historically from many estuarine 

wetlands extending south to Baja California Norte, Mexico (Chuang and 

Heckard, 1973), including 34 localities at 10 estuaries in southern 

California and 6 localities in Mexico (USFWS, -1983a). Since 1975 it has 

been observed at 6 of these estuaries and one new site in Ventura 

County, but apparently has been extirpated from the other localities 

(USFWS, 1983a). Concern for the status of this plant resulted in it 

being listed as endangered at the Federal (USDI, 1980) and State (CDFG, 

1984) levels, and as rare and endangered by the California Native Plant 

Society (Smith and York, 1984). 

The ecology of C. maritimus ssp. maritimus has been investigated by 

several authors (Chuang and Heckard, 1973; Murphey et al., 1981; 

Vanderwier, 1983; Vanderwier and Newman, 1984), and was summarized 

recently (USFWS, 1983a). These investigators report that in general it 

occurs in Irregularly Flooded Estuarine Emergent Wetland (both middle 
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and high marsh) and diked portions of estuarine wetlands now classified 

as Palustrine Emergent Wetland. It is usually associated with 

Salicornia virginica, Distichlis spicata, Frankenia grandifolia, Jaumea 

carnosa, Arthrocnemum subterminale and Atriplex watsonii. Open sub- 

strate is an important factor for successful seedling establishment and 

such conditions occur in sandy areas of high marsh characterized by 

scattered perennial species. Cordylanthus maritimus ssp. maritimus 

occurs commonly in large almost monospecific colonies as well as in 

smaller less dense groups and as scattered individuals. It also occurs 

in narrow elevational bands within marshes, representing sites where 

seeds are dispersed and where germination and seedling and establishment 

are possible (USFWS, 1983a). Freshwater conditions are apparently 

important for germination, and in some habitats that are impounded, 

seasonal flooding followed by desiccation also results in germination 

and seedling establishment. This species is a facultative root parasite 

and is capable of various interspecific as well as intraspecific forms 

of parasitism, apparently permitting it to survive the hot, dry condi- 

tions of summer when most other annuals have completed their life cycle 

(Vanderwier and Newman, 1984). 

Observations on C. maritimus ssp. maritimus at Carpinteria Salt 

Marsh are consistent with information cited above. For example, this 

plant is restricted almost entirely to high marsh occurring on sand 

deposits in the estuary on the northern margins of Sandyland and Sand 

Point Road (Fig. 34). These deposits were probably formed by storm 

generated waves that washed over the dunes historically and produced 

sandbars in the marsh. Presumably, this form of habitat existed along 

the entire length of the southern margin of Carpinteria Salt Marsh 

before urbanization caused the destruction of much of the habitat 

transitional between coastal dune and salt marsh. As discussed previ- 

ously (see HISTORY: Late Historic Period), even the existing habitat 

was impacted when portions were apparently excavated for the construc- 

tion of a new berm for Sand Point Road. The remaining sand deposits 

support the most diverse assemblage of native salt marsh species of any 

site at Carpinteria Salt Marsh (see Appendix II: Classification of 

Wetlands); and include C. maritimus ssp. maritimus as (1) scattered 
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individuals, small groups of individuals, or large colonies on the rela- 

tively flat top of the deposit, (2) scattered individuals on gently 

sloping habitat adjacent to Sand Point Road, and (3) linear colonies 

along the sand deposits in the vicinity of mean higher high water. 

Total numbers of individuals remained about 2300 from 1979 to 1983; 

however, only about 400 were observed in 1984, possibly correlated with 

the lack of any significant rain that year after December 25, 1983. 

Additional occurrences of the plant are rare, but have been 

observed by the author at the west end of the estuary (3 plants) in a 

low area dominated by Triglochin concinna and having an open clay sub- 

strate; and along Apple Road (one plant) in the vicinity of mean high 

tide. These sightings record what are probably nonpersistent establish- 

ments of the species at locations where germination and growth are 

possible but not favored for multiple generations. Historically, other 

colonies of C. maritimus ssp. maritimus have occurred at Carpinteria 

Salt Marsh; and were documented by herbarium specimens collected by 

Henry M. Pollard from the border of the salt marsn along the Southern 

Pacific Railroad (in bed of Frankenia, not common, 21 Sep 1956, DS, RSA, 

UC), and by J. Patman from near the center of the estuary (one small 

patch, 22 Aug 1963, SBBG). Pollard noted in his card file (date?) that 

this species was no longer present on the north side of the estuary, but 

was present on the south side fronting dunes and beach. Both of these 

occurrences may be similar to the other observations and perhaps docu- 

ment only short-term establishment. Nevertheless, from the first 

collection at Carpinteria Salt Marsh (Sandyland, A. Grant 1669, 20 Aug 

1920, POM) to the present, C. maritimus ssp. maritimus is recorded for a 

period of 65 years, apparently representing an annual reestablishment of 

the species at the Sand Point Road locality and rare occurrences of 

small groups of individuals elsewhere in the salt marsh. 

The habitat value of Carpinteria Salt Marsh for C. maritimus ssp. 

maritimus has been recognized by various agencies and institutions (e.g. 

City of Carpinteria, 1980; Kennedy, 1980; County of Santa Barbara, 1979, 

1982). Likewise, a recovery plan (USFWS, 1983a) and proposal for 

management (USFWS, 1985) both consider future goals for monitoring and 
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managing habitat at Carpinteria Salt Marsn specifically for this 

endangered species. Thus Carpinteria Salt Marsh will probably play an 

important role in the investigation of the biology of C. maritimus ssp. 

maritimus, and in the implementation of plans to protect its present 

range and perhaps to recover portions of its historical occurrence. 

Phytogeographic Significance - Estuaries of the Santa Barbara 

region can be grouped into three major types: (1) large estuaries 

occurring in structural basins; (2) estuaries occurring at the mouths of 

rivers; and (3) small estuaries occurring at the mouths of streams 

(Mulroy et al., 1984; Howald et al., 1985). Each of these has a charac- 

teristic environmental setting that supports a distinctive flora. 

Carpinteria Salt Marsh and Goleta Slough are examples of regionally 

large estuaries occurring in structural basins that have developed as a 

result of faulting and folding of sedimentary rocks (see PHYSICAL 

ENVIRONMENT: Geology). Both occur just north of major faults, lie in 

basins that serve as sediment traps for streams that drain the steep 

slopes of the Santa Ynez Mountains, are more strongly influenced by 

marine water than by freshwater runoff, and have undergone periods of 

closure caused by the development of sand spits across their mouths. 

Goleta Slough is floristically unique because it is the northwestern- 

most large estuary in the southern California region, and as such pro- 

vides habitat for at least 2 coastal salt marsh species (Atriplex 

watsonii and Suaeda esteroa) that reach their northern limits in the 

estuary. Similarly, Carpinteria Salt Marsh, occurring southeast of 

Goleta Slough, is the northern limit of at least one coastal salt marsh 

plant (Cordylanthus maritimus ssp. maritimus). Both estuaries are 

typical of those in southern California, and are characterized by vege- 

tated flats dominated by Salicornia virginica. However, they lack 

Spartina foliosa, a species that occurs in estuaries with greater tidal 

prism such as those to the south at San Diego Bay, Anaheim Bay, and Mugu 

Lagoon (Zedler, 1982), and those to the north in the San Francisco Bay 

area. Carpinteria Salt Marsh is notable among southern California estu- 

aries for having remnants of natural, relatively undisturbed, alluvial 

fan and sand deposits that support associations of typical, rare, and 
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endangered vascular plant species, found rarely today because of 

extensive impacts to coastal wetlands. 

SUMMARY 

Carpinteria Salt Marsh contains both upland habitats (e.g., dunes, 

portions of alluvial fans, berms, roadsides, and dredge spoil) and wet- 

land habitats (e.g., intertidal, subtidal, and nontidal vegetated and 

nonvegetated flats, ditches, banks, slopes, and depressions). Upland 

vegetation includes disturbed coastal habitats, dune habitats, grass- 

land, coastal scrub, and cultivated associations. Wetland vegetation is 

characterized largely by many forms of Estuarine Emergent Wetland, and 

some palustrine wetland associations in non-tidal areas. Estuarine 

wetlands include low, middle, and upper marsh types, although the major- 

ity of the salt marsh is dominated by Salicornia virginica in low marsh 

areas. Rare high marsh vegetation occurs on alluvial fan and sandbar 

deposits and slopes of low berms. Saline vernal wetlands of palustrine 

areas provide habitats for some high marsh species that are now uncommon 

because of the loss of estuarine wetlands on the margins of the estuary. 

Vascular plant biomass and productivity were found to be similar at 

various sites measured in the estuary even though different elevations 

occurred. This is attributed to the occurrence of S. virginica which 

may not be sensitive to variations in tidal inundation. 

Vegetation of Carpinteria Salt Marsh is influenced by many physical 

factors, including topography, water and salinity regimes, substrate, 

Climatic conditions, and disturbance. Both natural and man-made distur- 

bances have had major impacts on the botanical resources of the estuary 

and vicinity. For example, catastrophic short-term flooding has 

resulted in the deposition of tons of sediment in the form of alluvial 

fans (e.g., the 1914 flood). This type of flooding also has caused the 

alteration of stream courses, and the use of emergency flood control 

measures that resulted in the deposition of additional sediment into 

wetlands. Other disturbances include the following: 1) long-term 
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flooding of low marsh areas due to mouth closure, resulting in the death 

of extensive wetland vegetation; 2) localized freshwater runoff that 

provides habitats for both freshwater and brackish water vegetation 

along the northern margin of Carpinteria Salt Marsh; 3) water pollution 

primarily from greenhouse runoff that includes nitrates and pesticides, 

has enhanced the growth of an alga, Enteromorpha clathrata, and has 

increased accumulation of detritus; 4) fragmentation of the estuary by 

the construction of berms, roads, and levees has resulted apparently in 

the decreased flooding of some wetlands and the loss of others; and 5) 

the construction of roads, the filling of marsh for development, and the 

infilling of wetlands from natural causes such as the development of 

alluvial fans. Revegetation of the disturbed or newly created habitats 

is of great interest for possible marsh enhancement projects, and obser- 

vations revealed that height and slope of habitats influenced the 

vegetation that has developed after disturbance. 

The flora of Carpinteria Salt Marsh has been of interest to bota- 

nists for at least 90 years. Historical records and collections have 

made possible a reconstruction of the floristic diversity of the estuary 

and vicinity before many impacts of urbanization occurred. A synopsis 

of the findings has shown that at least 55 vascular plant families con- 

taining 153 genera and 252 species are known to occur or have occurred 

at Carpinteria Salt Marsh, including its historical limits, the sand 

dunes, and the marsh at Carpinteria Creek. Of those at Carpinteria Salt 

Marsh, 104 species (45% of the flora) are native. Eleven species listed 

for Carpinteria Salt Marsh and vicinity are possibly extirpated, repre- 

senting 17% of the 64 native wetland species. Additionally, 13 species 

listed for the mouth of Carpinteria Creek also are possibly extirpated, 

representing 46% of the native wetland species. Twelve species growing 

presently at the estuary are considered as regionally rare plants; and 

one plant, Cordylanthus maritimus ssp. maritimus, is an endangered 

species that reaches its northern limit here. 

Carpinteria Salt Marsh is one of several types of estuaries that 

are located in the Santa Barbara region. It is a regionally large wet- 

land occurring in a structural basin and serves as a sediment trap for 
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streams that drain the Santa Ynez Mountains. The vegetation and flora 

of the site are characteristic of estuaries in southern California; 

however, each estuary is unique and usually isolated from other coastal 

wetlands. Carpinteria Salt Marsh like virtually all estuaries has a 

number of physical and biological attributes that contribute to its 

uniqueness. Some of these attributes include rare plant associations 

and species, a location near the northwestern limit of southern 

California, and the northern limit of at least one plant. Carpinteria 

Salt Marsh is also notable because of the extensive data base that is 

being compiled for its natural resources, and thus this estuary may 

serve in the future as a research site of national significance. 
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Major alterations to Carpinteria Salt Marsh have been projected 

during previous studies. Future land use alternatives included a large 

marina with associated resort and recreational facilities and residen- 

tial areas that were predicted to cover the entire estuary by 1984 

(California Division of Soil Conservation, 1967c). This extreme example 

of alteration of coastal wetlands has been implemented in other counties 

in southern California (e.g. Ventura, Los Angeles, Orange, and San Diego 

Counties) and might have been the fate of Carpinteria Salt Marsh if it 

were not for significant conservation legislation, such as_ the 

California Coastal Act (State of California, 1976), concern by area 

residents, and the stewardship of private land owners that resulted in 

the preservation of most of the wetlands. 

However, throughout this book numerous impacts to sensitive coastal 

wetlands and uplands have been demonstrated, illustrating the many 

effects man has had on the native botanical resources of Carpinteria 

Salt Marsh and vicinity. The gradual process of urbanization, including 

the expansion of the City of Carpinteria and other residential and 

commercial areas, the development of agricultural and energy resources, 

and the subsequent need for flood control projects, have resulted in the 

filling and fragmentation of wetlands, channelization of streams, con- 

struction of ditches, dikes and levees, increase in runoff, accumulation 

of sediments and pollutants, erosion of the shoreline, and closure of 

the mouth of the estuary. Concerning the native botanical resources, 

these impacts have had both negative effects (e.g., loss of wetlands, 

change from one wetland type to another of less value, alteration of 

upland habitats, and reductions in the occurrence and abundance of some 

species and the extirpation of others) and positive effects (e.g. 

restoration of tidal circulation, and creation of new, more valuable 

wetland and upland habitats). An understanding of the results of past 

events provides insight into the potential effects of current and future 

projects associated with Carpinteria Salt Marsh, including, for example, 

those projects affecting watershed management and shoreline processes, 
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the preservation, restoration, and enhancement of wetlands, and the 

recovery of rare and endangered species. 

PROPOSED ALTERATIONS AND POTENTIAL IMPACTS 

The future of Carpinteria Salt Marsh depends in part on several 

proposals that could affect the estuary significantly. These projects 

include some that mitigate the effects of past projects or impacts, 

some that pose direct threats to the estuary, and some that are probably 

only minor alterations to the estuarine system. Selected projects are 

discussed below and two are illustrated in Figure 35. 

Carpinteria Valley Watershed Project - Significant flooding in 

portions of the Carpinteria Valley during the early 1960's, caused by 

major winter storms combined with factors such as fires in the upper 

watershed, sediment laden streams, development of the coastal plain, and 

lack of channels through the estuary to the ocean, produced enough 

regional concern that a watershed work plan was completed by 1968. 

Known as the Carpinteria Valley Watershed Project, this plan included 

many aspects of watershed and basin modifications to reduce the threats 

of erosion, flooding, and siltation that are especially acute during 

large storms with significant amounts of rainfall. The project was 

planned by the USDA Soil Conservation Service and local agencies 

including the Santa Barbara County Flood Control and Water Conservation 

District, Santa Barbara County Resource Conservation District, and the 

City of Carpinteria. The original work plan (Santa Barbara Soil Conser- 

vation District et al., 1967) included appendices on the hydrology, 

geology, and economy of the watershed and basin areas (California 

Division of Soil Conservation, 1967a,b,c). An addendum to the work plan 

(Santa Barbara Soil Conservation District et al., 1968), an Environ- 

mental Impact Statement (USDA Soil Conservation Service, 1976) and addi- 

tional project information concerning the last phase of the project, the 

El Estero Improvement Project (USDA Soil Conservation Service, 1983; 

California State Coastal Conservancy, 1983), also have been completed 
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and together provide background data on the flood control proposals for 

Carpinteria Salt Marsh. Information for the following summary was 

obtained from these documents. 

At least 24 damaging floods have occurred in the Carpinteria Valley 

over the last 105 years. Flood waters originating in this watershed 

during a single storm will inundate an average of 1250 acres once every 

100 years. The 1914 flood was the worst in this century in the 

Carpinteria Valley and is considered a 100 year flood. During the 1914 

storm, severe erosion occurred and resulted in the deposition of sedi- 

ment in areas now in agricultural and urban development, and in the 

estuary where a large alluvial fan was deposited adjacent to Santa 

Monica Creek. The Carpinteria Valley Watershed Project was proposed to 

solve the erosion and flood problems by the application of land treat- 

ment and by structural measures. Land treatment included intensified 

fire protection in forest and chaparral vegetation, brush control, and 

improved ground cover, mulching, seeding, and irrigation management in 

agricultural lands. Also, channels and a debris dam were proposed for 

construction. 

Thus far, all proposed portions of the project have been completed 

except those in Carpinteria Salt Marsh. The completed work includes 

1) land treatment measures over 90% of the agricultural land; 2) about 

14 miles of road improvement for access for fire control; 3) clearing of 

about 6.6 miles of new fuel breaks; 4) 5.7 miles of rectangular, 

concrete-lined channel on Franklin and Santa Monica Creeks; and 5) a 

compacted, earth fill dam to provide about 120 acre-feet of debris 

storage on Santa Monica Creek. 

The remaining aspects of the Carpinteria Valley Watershed Project 

are included in the Carpinteria Estero Enhancement Plan (California 

State Coastal Conservancy, 1983), a portion of which is known as the El 

Estero Improvement Project (USDA Soil Conservation Service, 1983), and 

consist of improved outlet channels that will extend through the estuary 

to the ocean (Fig. 35). These channels will provide adequate flow 

Capacities for Franklin and Santa Monica Creeks. Alterations to the 
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estuary include additional dredging of the creeks and construction of 

levees to direct flood flows away from homes and onto the salt marsh. 

Maintenance dredging from access roads on levees also is proposed. A 

discussion and contrast of the proposals contained in the Watershed Work 

Plan and the EIS has been prepared (USDA Soil Conservation Service, 

1983). In this document, it is stated that changes in the Work Plan and 

the EIS occurred as a result of comments made at numerous meetings 

attended by various agency representatives, and as a result of the need 

to perform dredging to maintain channel capacities and to maintain an 

adequate tidal prism that would prevent sandbar formation at the mouth 

of the estuary. 

Currently, the maintenance dredging of channels is conducted by 

dragline dredging. In an original improvement proposal, spoil was to be 

stockpiled within 50-foot wide maintenance areas along portions of the 

creeks and dried for a period of time after which the spoil would be 

hauled away. Because more extensive dredging is anticipated after large 

storms, or after storms following watershed fires, and in areas below 

the 50-feet wide work areas, spoil would have to be deposited temporar- 

ily along side 20-feet wide roads within designated rights-of-way. A 

hydraulic dredge has been suggested as an alternative method instead of 

dragline dredging, thus avoiding the need to dry dredge spoil. However, 

hydraulic dredges are not available locally on short notice when one 

might be needed immediately after a large storm. 

Because existing permits obtained by the Santa Barbara County Flood 

Control and Water Conservation District prohibit the deposition of spoil 

below the elevation of 5 feet MSL, the above dragline proposal would 

require additional permits. The disturbance of estuarine wetlands that 

would occur during placement of spoil in the intertidal zone caused 

concern among agency representatives and resulted in the relocation of 

spoil management areas to locations south of the Southern Pacific Rail- 

road along the upper portions of Franklin and Santa Monica Creeks. Rare 

high marsh habitats in some of these areas are potentially threatened by 

placement of spoil adjacent to Santa Monica Creek, because portions of 

the vegetation occur above the elevation of 5 feet. This vegetation is 
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not present, however, in the proposed temporary spoil storage sites 

(migseels. 14, 35). 

In the currently proposed E] Estero Improvement Project (USDA Soil 

Conservation Service, 1983), construction activities would temporarily 

disturb about 45 acres of Carpinteria Salt Marsh. In the construction 

of permanent project features, including channels, levees, and mainte- 

nance roads, about 86,000 cubic yards of material will be excavated; 

17,500 cubic yards of which will be used for fill in the marsh to create 

levees and access roads, and 68,500 cubic yards of which will be removed 

from the area. Constructive easements and rights-of-way will be 

acquired to provide access and dredge spoil drainage areas. Temporary 

spoil storage areas will be used only during construction. Once the 

spoil has drained it will be removed and the areas will be returned to 

existing elevations and replanted with upland vegetation. 

Other construction activities affecting biological resources 

include the dewatering, by use of temporary dams, and the dredging of 

existing open water areas of Franklin and Santa Monica Creeks. During 

this process some estuarine wetlands will be deprived of tidal flushing, 

but the majority of salt marsh habitats will be unaffected. The plants 

in areas deprived of tidal circulation will be stressed but should 

Survive since the soils are expected to remain moist. Other distur- 

bances to botanical resources include the following: 1) removal of most 

upland vegetation in maintenance areas to be used by vehicles during 

construction; 2) disturbance of salt marsh vegetation along creeks and 

the covering of other areas during construction of new levees or access 

roads; 3) disturbance of a 50-feet wide strip along portions of some 

channels during operation of equipment or temporary storage of spoil; 

4) annual maintenance dredging along the upper 850 feet along Franklin 

Creek and continual disturbance of storage areas; 5) maintenance 

dredging along the upper 850 feet of Santa Monica Creek once a decade 

and occasional disturbance of storage areas; and 6) maintenance dredging 

along the confluence of the creeks once every 15 years and temporary 

disturbance of about 1 1/4 acres of habitat for temporary storage. 
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Expected changes in the estuary and surrounding area include the 

following: 1) an increase of open water by 4.0 acres; 2) an increase of 

intertidal flats by 0.3 acres; 3) a reduction of upland by 2.9 acres; 

4) a reduction of salt marsh by 0.3 acres; a reduction of sandspit and 

urbanized areas by 0.7 acres; and 5) a widening and deepening of 

channels that will increase the tidal prism. The 0.3 acre net reduction 

in Estuarine Emergent Wetland represents a loss of less than 0.5% of the 

total salt marsh habitat as mapped by others (USDA Soil Conservation 

Service, 1983). The increase in tidal prism is expected to reduce the 

possibility of sandbar development and closure of the mouth of the 

estuary, providing an enhancement to the environmental quality of the 

tidal habitats. 

Revegetation of disturbed areas is proposed. Temporary rights-of- 

way, easements, and dredge spoil storage areas will be returned to 

preproject elevations following construction. All disturbed areas wil] 

be revegetated except open water areas, intertidal flats, and those 

sites that will receive disturbance during various intervals. 

Several additional changes to the estuary are proposed as part of 

the enhancement aspect of the project. For example, new culverts on the 

south side of Franklin Creek will permit increased tidal circulation in 

about 4 acres of salt marsh east and south of Franklin Creek. An 

enlarged opening on the north side of Franklin Creek may increase tidal 

circulation between Franklin Creek and Sandyland Cove Road (Basin 1). 

Two new openings and the enlargement of an existing opening on the north 

side of the confluence of the creeks will increase tidal circulation in 

the area between Santa Monica Creek and Apple Road (Basin 2). Further- 

more, an enlarged channel on the east side of Apple Road will provide 

additional circulation in Basin 2. 

Implementation of the proposed El Estero Improvement Project will 

complete the Carpinteria Valley Watershed Project. The entire project 

is expected to not only protect the area from most floods, but to also 

provide a wetland maintenance program to minimize future rapid growth of 

alluvial fans and thus minimize sediment accumulation in the estuary. 
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Increased tidal circulation in much of the salt marsh and a reduced 

potential for mouth closure will provide an overall enhancement of 

habitat values at Carpinteria Salt Marsh. Evidence of vegetation change 

as presented herein demonstrates clearly the importance of having an 

open mouth for this type of estuary. Some estuaries in California that 

are not dominated by Salicornia virginica, but by species characteristic 

of conditions that are less saline as in lagoons, do not require regular 

tidal flushing and thus infrequent or seasonal opening of their mouths 

is adequate. 

Marsh Enhancement Project - Associated with the El Estero Improve- 

ment Project is a plan to enhance the habitats occurring between 

Franklin Creek and Sandyland Cove Road (Basin 1). The California State 

Coastal Conservancy, in conjunction with the Santa Barbara County Flood 

Control and Water Conservation District, would fund the enhancement work 

when an entity, such as the UC NRS, is identified that will manage the 

project on a long-term basis (Riddle, 1985). The project design (USDA 

Soil Conservation Service, 1984; California State Coastal Conservancy, 

1983) includes the dredging of tidal channels around central areas to 

create islands supporting undisturbed high marsh vegetation that would 

provide habitat for the Light-Footed Clapper Rail. The channels are 

proposed to create a barrier to predators of the Rail, and the slopes of 

the channels would provide graduated salt marsh habitat (Riddle, 1985). 

This project would return tidal circulation to an area that was 

altered as a result of alluvial fan deposition and the construction of 

berms. The basin is characterized currently by palustrine wetland, 

upland, and dredge spoil. The enhancement project is expected to 

improve the environmental quality of the site and is designed in parts 

to mitigate aspects of the El Estero Improvement Project. The topo- 

graphic relief proposed for the site would provide habitat diversity 

important to the survival of the Light-Footed Clapper Rail and the 

natural diversity of botanical resources at Carpinteria Salt Marsh. 

The £1 Estero Improvement and Enhancement Projects (Fig. 35) 

together provide several features of particular note (California State 
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Coastal Conservancy, 1983). These include the following: 1) dredging 

of tidal channels to improve tidal flushing; 2) restoration of about 15 

acres of upland and degraded wetland to wetland habitat; 3) recontouring 

of existing levees to encourage the growth of important plant species 

and to ensure future floods do not deposit sediment in the salt marsh; 

4) a restoration program for the Light-Footed Clapper Rail; 5) improve- 

ment of habitat values on about 36 acres of wetland in Basin 1; and 

6) the reduction of flooding potential of residential areas adjacent to 

Carpinteria Salt Marsh. 

Proposed Public Recreation Pier - In the Coastal Plan for the City 

of Carpinteria (City of Carpinteria, 1980), Policy 7-4 was adopted, 

stating that a feasibility study should be conducted concerning the 

development of a recreational pier, boat launching facility, and other 

Support facilities at the Carpinteria Beach. Such a study was required 

to determine the optimal location for the pier, the potential impacts of 

the development on Carpinteria Salt Marsh, and other points. A Draft 

Environmental Impact Report (Michael Brandman Associates, 1985) was 

completed, assessing the impacts of constructing a recreational pier at 

the south end of Ash Avenue, in addition to two other sites. The Ash 

Avenue alternative would require construction of a parking lot on 

property immediately adjacent to and including estuarine wetlands on the 

eastern margin of Carpinteria Salt Marsh. Filling of much of the 

estuarine wetlands within the City Limit was predicted. Although not 

evaluated adequately in the Draft EIR, significant impacts of the Ash 

Avenue alternative include loss of estuarine wetland and loss of the 

potential to restore adjacent upland areas to wetland habitats. This 

Same property along Ash Avenue was proposed several years ago as a site 

for a wetland restoration project sponsored by the California State 

Coastal Conservancy, but that proposal is no longer under considera- 

tion. 

Greenhouse Development - The effects of greenhouse development on 

Carpinteria Salt Marsh have been discussed in a previous section of this 

book (see: BOTANICAL RESOURCES--Disturbance and Vegetation Change). 

Briefly, researchers have found that nutrients, sediments, and toxic 
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chemicals have entered the western portion of the estuary through 

several drainages located between Apple and Sand Point Roads. This 

problem has been attributed (Page, 1979; Stanley and Scholin, 1984; 

County of Santa Barbara, 1985) to agricultural development, including 

greenhouses, that occurs along the northern margin of Carpinteria Salt 

Marsh, north of US Highway 101. A summary of the effects of greenhouse 

development on the Carpinteria Valley has been compiled recently (County 

of Santa Barbara, 1985). In this report, it was stated that, "Of all 

the issues involving greenhouse development, potential impact on the 

Carpinteria Marsh is considered to be among the most important. How- 

ever, the Marsh issue is difficult to deal with because of the many 

inter-relating variables pertinent to, and affecting this unique 

ecosystem." 

A Technical Review Team has been appointed by the County of Santa 

Barbara to review the Discussion Draft of the greenhouse development 

report. Tentative findings of this Draft include the following: 1) the 

existing mitigation measures (e.g., use of retention basins to promote 

groundwater recharge and control runoff from buildings) appear to be 

effective, but use of these needs to be standardized; 2) a consistent 

analysis of the cumulative impacts of new greenhouse development on 

areawide and subarea bases needs to be added to the review and planning 

process; 3) a water quality monitoring program involving monitoring of 

point-source water flows from individual greenhouses as well as ground- 

water basins and Carpinteria Salt Marsh needs to be implemented; 

4) additional hydrological studies need to be done to assist with the 

understanding of the interrelationship between groundwater flows from 

perched and recharge areas and the Carpinteria Marsh; 5) a better under- 

standing of the effects of nitrates, specific pesticides, and other 

chemicals on water quality and marsh species must be achieved to develop 

the most effective conditions and design criteria for individual green- 

house projects and general development in the vicinity of Carpinteria 

Salt Marsh; and 6) a better understanding of how open field agriculture 

affects surface and groundwater quality is necessary to assess water 

quality and related impacts on the estuary. 
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The Discussion Draft is an important step in the process of resolv- 

ing water quality issues at Carpinteria Salt Marsh. The biological 

resources supported by the estuary will be influenced positively by the 

implementation of improved mitigation measures and by recommendations of 

the Technical Review Team. Authors of the Draft recognize the impor- 

tance of the greenhouse issue in a concluding paragraph: "It may be 

that...more control over irrigation run-off and the mobility of fertil- 

izers and pesticides can be accomplished through conversion of open 

field agriculture to greenhouses. If this is true, then such increased 

control could actually reduce the levels of nutrient and chemical pol lu- 

tants entering the marshlands. Nevertheless, recent problems of con- 

tamination of the marsh by effluents and waste waters from the Sandyland 

Nursery constitute an important example of how increased impervious 

surfaces in conjunction with uncontrolled disposal of waste water from a 

greenhouse operation can acutely impact wetland habitats." 

One conclusion of the draft report is that County policy and miti- 

gation measures will contribute to a reduction in greenhouse effluent 

containing contaminants. Improved conditions are essential to prevent 

further degradation of the western basin of the estuary. The Coastal 

Act (State of California, 1976) and the Coastal Plan (County of Santa 

Barbara, 1980) require that new development adjacent or in proximity to 

wetlands shall be compatible with these environmentally sensitive areas, 

and shall not result in a reduction of biological productivity or 

degradation of water quality due to runoff or other disturbances (County 

of Santa Barbara, 1985). Thus, future greenhouse development in the 

Carpinteria Valley must meet policy requirements concerning the 

environmental quality of Carpinteria Salt Marsh. 

Water Diversion Projects - With the scarcity of groundwater 

resources being an important factor in the growth rate of the South 

Coast of Santa Barbara County, it is not surprising that techniques have 

been developed or proposed for the utilization of runoff from regional 

watersheds. Two examples for the South Coast include one that will 

affect the amount of freshwater entering Goleta Slough from Glen Annie 

and McCoy Creeks (Envicom, 1983), and one that will affect the amount of 

freshwater entering Carpinteria Salt Marsh from Santa Monica Creek 
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(Penfield Smith, 1982; Woodward-Clyde, 1982). Water diverted from 

streams during winter flows is proposed for storage in reservoirs or for 

injection into groundwater basins. 

The Carpinteria County Water District plans to appropriate surface 

water from Santa Monica Creek for use in a groundwater recharge program. 

This project is sponsored by the Chevron Land and Development Company to 

provide a supplemental water supply to the District to mitigate adverse 

environmental impacts from a residential development project 

(Carpinteria Bluffs Area I Specific Plan) submitted to the City of 

Carpinteria by the sponsor. About 150 acre feet per year (AFY) or 12% 

of surface water surplus flow are proposed for removal from Santa Monica 

Creek and thus from the freshwater flowing into Carpinteria Salt Marsh. 

Impacts to habitats along Santa Monica Creek and to the biological 

resources of the estuary are of special concern. 

An environmental assessment of the Santa Monica project prepared by 

Keith B. Macdonald (Woodward-Clyde, 1982) provides an analysis of the 

potential impacts of the proposed water diversion. For example, prior 

to modifications of Santa Monica Creek that were constructed as part of 

the Carpinteria Valley Watershed Project in 1974, the average annual 

discharge from Santa Monica Creek was estimated to be 600 AFY. Follow- 

ing modifications such as channelization and lining with cement, a 

minimum of 60 AFY and as many as 100 AFY of runoff that once recharged 

the groundwater basin now flows out to the Pacific Ocean. Because the 

proposed project design will ensure that the greatest quantities of 

water are diverted during the peak stream flows [the flows range approx- 

imately from 58 to 6300 cubic feet per second (CFS)], only moderate 

reduction in the annual flow conditions in Santa Monica Creek are 

predicted (Woodward-Clyde, 1982). 

Effects of the project on stream and salt marsh ecosystems are 

expected to be minimal. Because Santa Monica Creek is cement-lined from 

above the project downstream to the estuary, the project is predicted to 

have no impact on the ecology of Santa Monica Creek upstream from 

Carpinteria Salt Marsh. Likewise, Macdonald states that, "The absence 
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of apparent freshwater influence along Santa Monica and Franklin Creeks, 

seaward of the Southern Pacific Railroad, suggests that an average 

annual reduction in total freshwater input [to the estuary] from 1,230 

acre-feet to 1,080 acre-feet will have no significant impact on either 

the specific biota or general health and ecology of the Carpinteria 

Marsh complex." He also concludes that the proposed stream division 

will have minimal effect on sediment transport in Santa Monica Creek and 

no significant impact on the breaching of ocean inlet sandbars by storm 

runoff. Thus, there should be no increased deposition of sediment in 

the estuary and tidal flushing of the estuary should not be effected, 

because reduced capacity for storm runoff to keep the outlet open is not 

expected to occur. 

Of great importance, however, is one of the long-term impacts 

listed in the Woodward-Clyde report: "Should additional water diversion 

and injection programs similar to that considered here be proposed for 

Santa Monica or Franklin Creeks, their cumulative impacts are likely to 

become increasingly adverse as stream flows are further diminished. In 

this regard, approval of this particular facility could reduce the 

flexibility of future water resource allocations and regional planning 

activities. The situation is not irreversible, however, as operation of 

the proposed facility could be discontinued at some time in the future 

if such a decision were appropriate." Macdonald concludes that the 

water diversion and injection facility proposed for Santa Monica Creek 

will have no significant long-term adverse environmental impacts. 

0il Development - Twenty oil or gas fields occur in the northern 

Santa Barbara Channel and produce from sandstones that underlie rela- 

tively impermeable mudstones (Jackson and Yeats, 1982). The Summerland 

Offshore oil field, discovered in 1957, is the easternmost of these and 

produces, off the coast of Summerland and the Carpinteria Valley, from a 

gently-folded anticline into which the oil migrated during middle to 

late Pleistocene time (Jackson and Yeats, 1982). 0il was obtained 

previously from adjacent fields, including the abandoned Summerland oi] 

field, that was discovered in 1896 and became the first offshore oil 

field in the United States (Arnold, 1907). 
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A large oil spill on January 28, 1969, from Platform A, an offshore 

drilling platform located on a federal oil lease off the coast of 

Summerland and southwest of the Carpinteria Valley, caused extensive 

damage to the intertidal and nearshore flora and fauna of a portion of 

the Santa Barbara coast (Holmes and DeWitt, 1970; Macdonald, 1976). 

Ecological effects of the spill, however, were not as dramatic as had 

been predicted shortly after the accident (Straughan, 1970). At least 

one account of the spill (Macdonald, 1976) reports that it did not cause 

major contamination of Carpinteria Salt Marsh, because floating crude 

oil was prevented from entering the estuary due to a sand berm that was 

constructed hastily at the mouth. Mr. William Traverse, a resident at 

Sandyland during the incident, reports (personal communication, 1985), 

however, that the berm was not constructed until a week after the spill 

occurred and that more than one half of the salt marsh was impacted by 

oil. He states that oil was 4 to 5 inches thick in channels near the 

mouth and thinned towards the margins of the estuary. He observed that 

during the year following the spill, the crude oil was apparently 

decomposed by bacteria. Thus, the oi] spill had at least a short-term 

significant impact at Carpinteria Salt Marsh and perhaps unknown long- 

term effects to organisms in the wetlands. 

The California Coastal Act (State of California, 1976) and the 

Santa Barbara County Coastal Plan (County of Santa Barbara, 1982) 

address development of petroleum resources and the potential impacts of 

such development in State Tidelands and onshore areas of the Coastal 

Zone. Because various aspects of the oil industry are forms of develop- 

ment permissible in regions protected by the Coastal Act, environmental 

reports analyzing proposed oil developments must address policies 

adopted by the State that control the construction and operation of 

facilities in the Coastal Zone. Federal jurisdiction occurs in offshore 

areas beyond State Tidelands. 

A number of environmental impact reports required by the California 

Environmental Quality Act (CEQA) and environmental impact statements 

required by the National Environmental Protection Act (NEPA) have been 

prepared recently for proposed oil production off the coast of Santa 
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Barbara County. These reports or technical appendices include, for 

example, Mulroy et al. (1984), Howald et al. (1985), State Lands 

Commission and County of Santa Barbara (1985), and Continental Shelf 

Associates, Inc. (1985). Concern for coastal resources such as estu- 

aries (including those at the mouths of the Santa Monica and Santa Ynez 

Rivers and at Devereux Slough, Goleta Slough, Carpinteria Salt Marsh, 

and others) is expressed in these reports through analysis of potential 

impacts and cumulative effects, and by proposals of mitigation 

measures. 

As discussed in the reports cited above, impacts to estuaries from 

the development of petroleum resources can occur through various acci- 

dents and catastrophic events, including but not restricted to the 

following: 1) crude oil spills caused by ruptive and terrestrial pipe- 

lines at stream crossings during seismic activity or landslides, 

resulting in the movement of oil downstream and into estuarine wetlands; 

2) crude oil spills at processing facilities located near estuaries or 

streams; 3) crude oil spills from platforms or subsea pipelines, result- 

ing in a floating mass of oi] that could be washed into estuaries; and 

4) crude oil spills from offshore tanker accidents. Other forms of 

pollution (e.g., spills of diesel oi] and discharge of man-made wastes 

over long periods of time) that affect intertidal and subtidal organisms 

have been discussed by Neushul (1970). 

Impacts to the marine, estuarine, and dune biota from crude oil 

spills are estimated (e.g., Howald et al., 1985) to be locally to 

regionally significant depending on the amount of oil deposited and the 

extent of its distribution along the coast. Impacts could result from 

the following: 1) direct contact of organisms with oil; 2) soil, water, 

and substrate contamination; and 3) cleanup operations during which oil- 

covered materials are removed from the environment (Howald et al., 

1985). Impacts include death or injury to organisms, for example, 

because of the following: 1) toxic soil conditions; 2) reduced avail- 

ability of water to plants; and 3) direct contact of 011 causing loss of 

foliage and reduced photosynthesis, nutrient levels, and flower and seed 

production (Hutchinson et al., 1974). Straughan (1970) reported that 
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following the Santa Barbara oil spill in January 1969, various inter- 

tidal marine organisms were killed apparently as a result of smothering 

by thick layers of oil, but that some populations of Phyllospadix (Surf 

Grass) and Hesperophycus harveyanus (an alga), also killed during the 

event, had begun recovering by August of the same year. 

Of immediate importance to the environmental quality of Carpinteria 

Salt Marsh is a proposal by Chevron U.S.A., Inc. to locate an offshore 

oil platform in lease PRC 3150, about 0.5 miles (0.8 km) south of the 

mouth of the estuary (Continental Shelf Associates, Inc., 1985). Among 

the impacts to enviromental resources discussed in the Draft EIR 

(Continental Shelf Associates, Inc., 1985) are the potential impacts to 

"unique marine environments," including the habitats for endangered 

species in estuaries. Such resources at Goleta Slough, Carpinteria Salt 

Marsh, and other sites along the coast in the vicinity of this proposed 

platform could be seriously affected by an oi] spill, as stated in the 

Draft EIR. "“Prepositioning spill response equipment [e.g., booms and 

bulldozers] is most critical for [Carpinteria Salt Marsh] due to the 

relatively short time (45 minutes) needed for a spill originating at PRC 

3150 to reach the Carpinteria nearshore area (Continental Shelf 

Associates, Inc., 1985). Recommendations such as the prepositioning of 

equipment are essential if Carpinteria Salt Marsh is to be spared 

impacts from other potential crude oil spills, particularly because of 

the proximity of the recently proposed platform to the mouth of the 

estuary. 

Mosquito Abatement Proposals - Mosquitoes have been a problem at 

Carpinteria Salt Marsh (Macdonald, 1976), but regular tidal circulation 

within the estuary has eliminated serious infestations. However, spot 

sprays and rare major aerial spraying have been utilized by the Mosquito 

Abatement District when problems occur. Because of the accumulation of 

sediments and debris, and the disruption of circulation patterns by 

berms and levees, the ponding of water within basins, ditches, and 

channels can occur resulting in breeding areas for mosquitoes. Although 

this situation has been identified at both Goleta Slough and Carpinteria 

Salt Marsh, an application for work in estuarine wetlands has been made 
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only for the Goleta Valley to date. Activities proposed include those 

that are classified as enhancement, such as removal of vegetation that 

hangs over or grows in waterways and the removal of debris; and those 

that are classified as restoration, such as the hand-ditching of new 

channels. Both activities will improve tidal circulation within por- 

tions of the estuary and thereby reduce mosquito breeding. A map illus- 

trating potential areas of enhancement or restoration within Carpinteria 

Salt Marsh has been prepared, but an application for implementation of 

the plan has not been filed (Stannard, personal communication, 1985). 

Because some of the problems of tidal circulation may be corrected by 

the £1 Estero Improvement and Enhancement Projects, proposals by the 

Mosquito Abatement District may be made only after completion of 

projects by the County Flood Control District. Marsh alterations pro- 

posed for control of mosquitoes would have only minor impacts on 

botanical resources such as some vegetation removal. However, the 

improved tidal circulation could provide important benefits to stagnant 

areas of both estuaries. 

Salt Marsh Bird's-Beak Recovery Plan - An agency review draft of 

the "Recovery Plan for the Salt Marsh Bird's-Beak (Cordylanthus 

maritimus ssp. maritimus) was issued recently (U.S. Fish and Wildlife, 

1983a), recommending various tasks considered necessary for the recovery 

and eventual delisting of this endangered plant (see: BOTANICAL 

RESOURCES--Endangered Species). In the executive summary of the Plan, 

the following points were emphasized: 1) the taxon could be considered 

non-endangered when colonies with population levels equalling or exceed- 

ing those established as baseline populations have been maintained in at 

least 12 major sites within the plant's historic range for 5 consecutive 

years; 2) full recovery and ultimate delisting of the Salt Marsh Bird's- 

Beak can only be achieved by restoring and maintaining the coastal salt 

marsh ecosystems upon which the plant depends; 3) protection and 

restoration of present and historical localities and reestablishment and 

protection of the plant in historical marshes must be done to meet 

recovery goals, and 4) protection of salt marshes where Salt Marsh 

Bird's-Beak occurs and protection of high marsh from development and 
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other human-caused factors in perpetuity is essential to sustain the 

recovery of the species. 

Carpinteria Salt Marsh is one of the few estuaries where 

Cordylanthus maritimus ssp. maritimus still occurs. Because prime 

objectives of the recovery plan include the preservation of existing 

colonies and the management of sufficiently secure habitats to achieve 

and maintain populations necessary to eventually delist this endangered 

plant, Carpinteria Salt Marsh is considered a significant part of the 

plan. The estuary is important as the only Santa Barbara County local- 

ity for the taxon and as the present and historic northwestern limit of 

the plant as based on herbarium records and reliable sources. The 

Recovery Plan provides detailed steps relating to the status of Salt 

Marsh Bird's-Beak at Carpinteria Salt Marsh. Specifically, plans should 

be developed and implemented for management of the estuary to protect 

habitats of the taxon, and changes in distribution and abundance of the 

plant and its habitat should be monitored. 

Having provided a recovery plan for this endangered species, the 

U.S. Fish and Wildlife Service (1985) has requested proposals for 

"Manipulative Management of the Salt Marsh Bird's-Beak in Southern 

California." Plants of C. maritimus ssp. maritimus at Carpinteria Salt 

Marsh will probably be used as a seed source to reintroduce this taxon 

into other estuaries in southern California. Thus, Carpinteria Salt 

Marsh is not only important as a current habitat for Salt Marsh Bird's- 

Beak, but also will be important in the implementation of the Recovery 

Plan, including the establishment of the plant in salt marshes not 

currently supporting it. 

Light-Footed Clapper Rail Recovery Plan - An agency review draft of 

the Light-Footed Clapper Rail Recovery Plan (U.S. Fish and Wildlife 

Service, 1983b) has been circulated for comment and includes plans for 

Carpinteria Salt Marsh that could have profound effects on the botanical 

resources of the estuary. The Light-Footed Clapper Rail is an endan- 

gered bird that is restricted to salt and brackish marshes along the 

immediate coast and requires a healthy marsh environment with Spartina 
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foliosa (California Cordgrass) or Salicornia virginica (Pickleweed) for 

nesting and escape cover, abundant food (salt marsh invertebrates), 

tidal flats interspersed with salt marsh vegetation as feeding areas, 

and limited human disturbance (U.S. Fish and Wildlife Service, 1983b). 

Carpinteria Salt Marsh is the only current locality for this bird in 

Santa Barbara County, and about 13 pairs are permanent breeding resi- 

dents here (Lehman, 1982). This estuary is important because it is the 

most northerly wetland in which this Clapper Rail presently occurs, it 

supports the fourth largest population of the bird in California, and is 

one of only a few locations where S. foliosa is not an important aspect 

of the habitats (Onuf, 1984a). 

A series of management actions for Carpinteria Salt Marsh are 

contained in the Plan and include the following: 1) protective measures 

such as acquisition, conservation easements, and cooperative agreements; 

2) tidal circulation enhancement to provide rail thoroughfares, cover, 

and foraging areas; 3) development of low marsh (Spartina foliosa and 

areas of Spartina--mudflat interface) because this is the preferred 

habitat of the rail; 4) resolution of water quality problems so that 

adverse effects of contaminated effluent on wetland vegetation, the 

invertebrate food source, and the rails can be minimized or prevented; 

and 5) control or reduction of sedimentation to prevent conversion of 

coastal wetlands to upland habitats, resulting in a reduction in numbers 

of rails. 

While many of the management actions (e.g., enhancement of tidal 

circulation and control of contaminants and sedimentation) are consis- 

tent with the maintenance of this wetland for other resources, or for 

the health of the ecosystem as a whole, the proposal to develop low 

marsh dominated by Spartina foliosa is inconsistent with the general 

goals of enhancement and preservation of the estuarine wetlands. 

California Cordgrass has never been recorded from Carpinteria Salt 

Marsh, and thus introducing it to this estuary would alter the natural 

integrity of the ecosystem. Furthermore, environmental conditions at 

Carpinteria Salt Marsh do not include sufficient tidal inundation to 

support S. foliosa (see: BOTANICAL RESOURCES--Vegetation). The Light- 
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Footed Clapper Rail Recovery Plan includes many important steps in an 

effort to increase numbers of rail and eventually permit delisting of 

this bird from its endangered status. However, the Light-Footed Clapper 

Rail has persisted at Carpinteria Salt Marsh since at least the 19th 

Century (Lehman, 1982) without low marsh habitat dominated by 

S. foliosa. The modifications that could be employed in the attempt to 

establish S. foliosa might be detrimental to existing high quality 

habitat for rails without any assurance that the introduction of S. 

foliosa would be successful. Therefore the author feels this aspect of 

the Recovery Plan is not appropriate for Carpinteria Salt Marsh. 

Summary - Future projects proposed for Carpinteria Salt Marsh and 

vicinity include beneficial alterations, such as the marsh improvement 

and enhancement plans, and negative impacts, such as proposals for a 

parking lot on the eastern margin of the salt marsh and the introduction 

of Spartina foliosa. Plans for improved water quality from greenhouse 

developments and recovery plans for endangered species also will affect 

the future of this estuary and should increase the significance of the 

site for biological resources. Potential catastrophic impacts from 07] 

spills and unknown cumulative effects from water pollution and water 

diversion projects, however, must be considered potentially serious 

threats to the environmentally sensitive habitats of Carpinteria Salt 

Marsh. 
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ReERG OUMEM ENN DEAN Ty isOeNes 

Results of the botanical resource inventory and evaluation have 

permitted the author to consider actions that can be taken to protect, 

enhance, and appreciate the natural values of Carpinteria Salt Marsh. 

The following recommendations are organized in part according to the 

purposes stated in the introduction of this book. 

Purpose 1. To conduct an inventory and evaluation of the botanical 

resources of a southern California estuary in the context of its 

physical environment and history. 

Recommendations based on the results: 

1. Recognition must be given to the special characteristics 

of Carpinteria Salt Marsh, including rare habitats, plant 

associations, and species, and the requirements for maintain- 

ing them, to insure proper management policies are developed 

for these resources. 

2. Additional research should be conducted on the zoological 

resources and the ecological processes of the estuary to 

develop a data base, similar to that for the botanical 

resources, to be used to develop management policies. 

3. An integrated management program for the entire wetland 

system should be developed to include all parcels of 

property. 

4. Carpinteria Salt Marsh should be nominated for recognition 

at the national level as a site of biological significance. 

For example, one recommendation is to nominate the estuary for 

The Nature Conservancy list of aquatic sites in the contiguous 

United States that are in greatest need of conservation 

actions. This list is limited to sites significant for their 
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biological diversity (Fenwick, 1985), and criteria for 

inclusion on the list are as follow: 1) best intact remnants 

of damaged or declining ecosystems; 2) best opportunities for 

protection of representative, viable examples of major region- 

al ecosystems; 3) sites of endangered species; 4) sites of 

endangered natural communities. Carpinteria Salt Marsh meets 

these criteria, further exemplifying the importance of this 

coastal wetland. 

Purpose 2. To expand the environmental, historical, and botanical 

resource data base for Carpinteria Salt Marsh Reserve. 

Recommendations based on the results: 

1. Carpinteria Salt Marsh Reserve provides habitats for plant 

species and associations of regional and national significance 

that must be protected from degradation. Regionally rare 

plants (e.g., Lasthenia glabrata ssp. coulteri), a federally- 

listed endangered species (Cordylanthus maritimus ssp. 

maritimus), and regionally rare plant associations (e.g., 

alluvial fan high marsh wetland) all occur within the Reserve. 

2. Ecological studies of the rare, annual, alluvial fan plant 

associations should be conducted to provide data that will 

assist with the management of this unique wetland. Access to 

this portion of the Reserve should be limited, and disturbance 

of the substrate and topography should be prevented. 

3. Negotiations between the Natural Reserve System and the 

Sandyland Protective Association for acquisition or use agree- 

ments of land parcels west of the Reserve boundary should 

continue so that the high marsh association on sandbar deposits 

can be added to University property. This habitat supports the 

largest population of C. maritimus ssp. maritimus in the 

estuary and is the northern limit of this endangered plant. 
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4, Studies on ecosystem processes should be encouraged to 

provide the data required for responsible stewardship of the 

Reserve. 

Purpose 3. To provide pre-project monitoring of botanical 

resources for the El Estero Improvement and Enhancement Projects. 

Recommendations based on the results: 

1. The El Estero Improvement Project should be initiated at 

the earliest possible date. Modifications proposed for the 

estuary as a result of these projects will be beneficial 

largely in terms of reduced frequency of closure because of 

increased tidal prism and better sediment management (Onuf, 

1984a). 

(Ab Sensitive wetland habitats on alluvial fan deposits in 

Basin 2, between Santa Monica Creek and Apple Road, must be 

protected during the project to prevent unintentional habitat 

destruction as a result of temporary dredge spoil storage 

and/or extension of work activities beyond proposed rights-of- 

way and easements. 

3. The El Estero Enhancement Project should be implemented as 

proposed to restore tidal circulation to Basin 1, between 

Franklin Creek and Sandyland Cove Road, and to enhance wetland 

habitats for both botanical and zoological resources. 

Recommendations based on other aspects of this study: 

1. The Salt Marsh Bird's-Beak Recovery Plan and Manipulative 

Management Plan should be implemented. Only seeds from the 

Carpinteria Salt Marsh population, however, should be used 

within this estuary to establish new populations. The geno- 

type of this northernmost population should not be introduced 

into more southern estuaries because extant populations within 
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or near these other wetlands should be used instead of those 

from the northern locality. Thus, regional differences in 

populations will be maintained. 

2. The Light-Footed Clapper Rail Recovery Plan also should be 

implemented; however, proposals to establish Spartina foliosa 

for possible habitat improvement at Carpinteria Salt Marsh 

must be abandoned. Because conditions for growth of this 

plant are not adequate, alterations of the marsh to provide 

appropriate tidal elevation for it would be _ extensive. 

Furthermore, the biological integrity of the estuary would be 

altered because the species is not part of the natural flora. 

3. The Salt Marsh Bird's-Beak and Light-Footed Clapper Rail 

Recovery Plans should be coordinated at Carpinteria Salt Marsh 

so that implementation of one plan will not interfere with the 

objectives of the other. 

4, Effects on marsh productivity and organism diversity, 

including that of vascular plants, from polluted runoff enter- 

ing the northern margin of marsh should be investigated 

further to determine the extent of impacts to the estuarine 

ecosystem. Improved quality of runoff water should be 

achieved with implementation of a greenhouse development 

plan. 

5. Prepositioned oil spill response equipment at the mouth of 

the estuary should be required during the production phase of 

offshore platforms and associate facilities of the petroleum 

industry to prevent oil spills from entering Carpinteria Salt 

Marsh. 
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6. A comprehensive management plan for the entire estuary, as 

mentioned by Macdonald (1976), should be developed and should 

include input from all parties interested in the environmental 

quality of Carpinteria Salt Marsh. This plan should include 

an evaluation of all potential or real impacts and proposed 

mitigations as well as all plans for the ecosystem to avoid 

conflicts of interest that could cause a reduction of environ- 

mental quality. 
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CARPINTERIA SALT MARSH 

UPLAND VEGETATION 

The upland vascular plant associations listed below are arranged in 

a hierarchical system modified from the habitat classification scheme of 

Cheatham and Haller (1975). Intraspecific taxa are excluded here but 

are listed in the Annotated and Illustrated Catalogue. 

Because there has been long-term and widespread disturbance (e.g. 

diking, dredging, bulldozing, filling, ditching, etc.) in the uplands 

and adjacent wetlands it is difficult to apply a classification scheme 

to all the vegetation. Many intermediate or transitional forms of wet- 

land vegetation result from the nature of disturbed substrates and 

unnatural topographic features. This classification attempts to account 

for such variability, including the high number of naturalized species. 

Not included here are plants extirpated from Carpinteria Salt Marsh and 

vicinity or those reported from habitats but not located by the author. 

The lists are not complete but were constructed to provide examples of 

characteristic species. 
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MAJOR CATEGORY: 
HABITAT TYPE: 

MAJOR SU 
MINOR SUBDIVISION: 

CLASSIFICATION OF UPLAND VEGETATION 

Disturbed Coastal Habitat (Ruderal) Vegetation 
Berms and Dredge Spoil 

BDIVISION: Leached and Saline Soil Types 
Early Successional Herbaceous Vegetation 

CHARACTERISTIC SPECIES: 
Anagallis arvensis 
Atriplex patula 
A. rosea 
A. semibaccata 
Avena fatua 
Bassia hyssopifolia 
Brassica geniculata 
B. nigra 
Bromus diandrus 

See 

Chenopodium ber] andieri 
C. murale — 
ee bonariensis 

. canadensis 
ree ‘onopus didymus 
Cotula australis 
C. coronopifolia 
Heliotropium curassavicum 

MINOR SUBDIVISION: 
CHARACTERISTIC SPECIES: 

Ambrosia psilostachya 
Artemisia douglasiana 
Aster subulatus 
Atriplex semibaccata 
Brassica geniculata 
B. nigra 
Bromus diandrus 
B. hordeaceus 
i rubens 

wil |denovii 
Conta pycnocephalus 
Carpobrotus edulis 
Centaurea melitensis 
Conium macul atum 
Euthamia occidentalis 

HABITAT TYPE: Roadsides, 
MAJOR SUBDIVISION: 

MINOR SUBDIVISION: 
CHARACTERISTIC SPECIES: 

Railroad Banks, 
Roadsides of Paved Roads 

Sandy Soils of Disturbed Dunes 
(also refer to HABITAT TYPE: 

Hordeum murinum 
H. geniculatum 
Lavatera cretica 
Lotus salsuginosus 
MaTva nicaeensis 
M. parviflora 
Medicago polymorpha 
Mesembryanthemum nodiflorum 
Polypogon monspeliensis 
Raphanus sativus 
Salicornia virginica 
Salsola iberica 
Senecio vulgaris 
Sonchus oleraceus 
Spergularia bocconii 
S. marina 

Late Successional Herbaceous Vegetation 

Foeniculum vulgare 
eee californicum 
Ghilensevi wae icln 

.- microcephal um 
G. ramosissimum 
Hemizonia fasciculata 
Lolium multif forum 
Malacothrix saxatilis 
Malephora crocea— 
Melilotus alba 
M. indica 
Oryzopsis miliacea 
Raphanus sativus 
Scrophularia californica 
Verbena Tasiostachys 

D| a> 

etc. 

Dunes) 
Ambrosia chamissonis 

A. psilostachya 
Bromus diandrus 

Camissonia cheiranthefolia 
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Carpobrotus aequilaterus 
C. edulis 
Conyza bonariensis 
C. Canadensis 



Cynodon dactylon Lupinus succulentus 
Distichlis spicata Medicago polymorpha 
Drosanthemum floribundum Melilotus indica 
Heliotropium curassavicum Phacelia distans 
Heterotheca grandifolia Sonchus asper 

Isocoma veneta S. oleraceus 
Lactuca serriola 

MINOR SUBDIVISION: Deposits Adjacent to Paved Roads 
CHARACTERISTIC SPECIES: (see HABITAT TYPE: Berms and 

Dredge Spoil) 
Artemisia douglasiana Calystegia macrostegia 
Atriplex patula Carpobrotus edulis 
A. semibaccata Conyza canadensis 
Avena fatua Cynodon dactylon 
Bassia hyssopifolia Isocoma veneta 
Bromus diandrus Lepidium virginicum 
B. hordeaceus Nicotiana glauca 
B. rubens Pennisetum clandestinum 
B. wil ldenovii Rumex criSpus 
Brassica geniculata Solanum nigrum 

MAJOR SUBDIVISION: Railroad Banks (largely nonvegetated) 
CHARACTERISTIC SPECIES: 
Chloris gayana P. villosum 
Convolvulus arvensis Polygonum aviculare 
Cynodon dactylon Ricinus communis 
Lavatera cretica Salsola iberica 
Pennisetum clandestinun Sorghum bicolor 

HABITAT TYPE: Debris Piles and Vegetation Persisting After 
Cultivation 

CHARACTERISTIC SPECIES: 
Amaryllis belladonna Foeniculum vulgare 
Artemisia californica Tsocoma veneta 

Arundo donax Malacothamnus fascicularis 
Baccharis pilularis Medicago polymorpha 
Brassica geniculata MeTilotus alba 
B. nigra M. indica 
Bromus diandrus Myoporum laetum 
Carduus pycnocephalus Opuntia basilaris 
Carpobrotus edulis Pelargonium sp. 
Ceanothus megacarpus Pennisetum clandestinum 
C. spinosus Phacelia ramosissima 
Centaurea melitensis Ribes amarum 
Conium maculatum Ricinus. communis 
Cynodon dactytlon Tropaeolun majus 
Elymus condensatus Vinca major 
Erodium cicutar ium Yucca sp. 
Euthemia occidentalis 

MAJOR CATEGORY: Dune Habitats 
HABITAT TYPE: Partially Stabilized and Stabilized Dunes 
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MAJOR SUBDIVISION: Coastal Foredunes 

MINOR SUBDIVISION: Southern Coastal Foredunes 
CHARACTERISTIC SPECIES: (see HABITAT TYPE: Roadsides) 
Abronia umbellata Carpobrotus aequilaterus 
Ambrosia chamissonis C. edulis 
Cakile maritima Distichlis spicata 
Camissonia cheiranthifolia Heliotropium curassavicum 

Tetragonia tetragonioides 

MAJOR CATEGORY: Grassland 
HABITAT TYPE: Valley Grassland 

MAJOR SUBDIVISION: Cismontane Introduced Grasses 
MINOR SUBDIVISION: Alluvial Fan Deposits (nonwet1land) 

CHARACTERISTIC SPECIES: 
Avena fatua Elymus condensatus 
Brassica nigra Euthamia occidentalis 
Bromus diandrus Heliotropium curassavicum 

B. hordeaceus Lolium multiflorum 5 
Conium maculatum Raphanus sativus 
Conyza Canadensis 

MAJOR CATEGORY: Scrub 
HABITAT TYPE: Coastal Scrub 

MAJOR SUBDIVISION: Coastal Sage Scrub (Coastal Berm Scrub) 
MINOR SUBDIVISION: Alluvial Fan and Berm Deposits (also see 

MAJOR CATEGORY: Disturbed Coastal 
Habitat) 

CHARACTERISTIC SPECIES: 
Artemisia californica Malacothrix saxatilis 
A. douglasiana Myoporun |aetum 
Atriplex Tentiformis Nicotiana glauca 
A. semibaccata Phacelia ramosissima 
Baccharis glutinosa Ricinus communis 
B. pilularis Sambucus mexicanus 
Calystegia macrostegia Scrophularta californica 
Ceanothus megacarpus Solanum douglasii 
Elymus condensatus S. xantii 
Isocoma veneta Stachys bullata 
Malacothamnus fascicularis Suaeda Californica 
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CARPINTERIA SALT MARSH 

WETLAND VEGETATION 

The wetland vascular plant associations listed below are arranged 

in a hierarchical system modified from the wetland classification scheme 

of Cowardin et al. (1979). Infraspecific taxa are excluded below but 

are listed in the Annotated and Illustrated Catalogue. The vegetated 

wetlands can be grouped into two systems, as follow: 1) the Estuarine 

System, including subtidal and intertidal wetlands usually confined to 

coastal embayments or other physiographic features that are at some 

point during the year open to the ocean, receive freshwater runoff, and 

are flooded by water with an average annual low flow salinity (halinity) 

greater than 0.59/00 from ocean-derived salts; and 2) the Palustrine 

System, including wetlands that are characterized by persistent plant 

types when vegetated (or if nonpersistent vegetation occurs the habitat 

is not a riverbed or streambed), and that are flooded by water with an 

average annual salinity less than 0.59/00 from ocean-derived salts. A 

third system, Riverine, occurs upstream beyond the limits of the study 

area in highly-altered habitats such as riverbeds or streambeds that are 

characterized by nonpersistent plant types when vegetated and are 

flooded by water with an average annual low flow salinity less than 

0.59/00 from ocean-derived salts. A good example of riverine and 

nontidal palustrine wetlands occurs along Carpinteria Creek above the 

small estuary situated at its mouth. Similarly, the Marine System 

occurs beyond limits of the study area outside the mouth of the estuary 

and includes subtidal and intertidal habitats overlying the continental 

shelf and its coastline where salinities usually exceed 30°/o0. 

Because there has been long-term and widespread disturbance in the 

wetlands and adjacent uplands (e.g. diking, dredging, scraping, filling, 

ditching, etc.) it is difficult to apply a classification scheme to all 

the vegetation. Many intermediate or transitional forms of wetland 

vegetation result from the nature of disturbed substrates and unnatural 

topographic features. This classification attempts to account for this 

variability. Not included here are plants extirpated from Carpinteria 

Salt Marsh and vicinity or those reported from habitats but not located 

by the author. The lists are not necessarily complete but were con- 

structed to provide examples of characteristic species. 
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CLASSIFICATION OF WETLAND VEGETATION 

SYSTEM: Estuarine 
SUBSYSTEM: Intertidal 

CLASS: Emergent Wetland 
SUBCLASS: Persistent 

WATER REGIME: 
CHARACTERISTIC SPECIES: 

Irregularly Exposed 
(poorly drained ditches 
usually with freshwater 
influence) 

Scirpus maritimus 

WATER REGIME: 
CHARACTERISTIC SPECIES: 
Salicornia virginica 

WATER REGIME: 
CHARACTERISTIC SPECIES: 
Apium graveolens 
Atriplex patula 
Cuscuta salina 
Distichlis spicata 
Jaumea carnosa 

WATER REGIME: 
CHARACTERISTIC SPECIES: 
Arthrocnemum subterminale 
Atriplex patula 
Cuscuta salina 

Distichlis spicata 
Frankenia grandifolia 

WATER REGIME: 
CHARACTERISTIC SPECIES I: 

Arthrocnemum subterminale 

CHARACTERTSTIC SPECIES. Il; 

Arthrocnemum subterminale 
Hordeum depressum 
Hymenolobus procumbens 
Juncus bufonius 
Lasthenia glabrata 
Limonium californicum 

CHARACTERISTIC SPECIES IIT: 

Arthrocnemum subterminale 
Atriplex californica 
A. patula 
A. watsonii 

ANS 

Typha domingensis 

Regularly Flooded (low salt marsh) 

Irregularly Flooded I (Middle Marsh) 
brackish affinities 

Polypogon monspeliensis 
Salicornia virginica 
Scirpus californicus 
S. maritimus 
Typha domingensis 

Irregularly Flooded II (Middle Marsh) 
Salt marsh 

Jaumea carnosa 
Limonium californicum 
Salicornia virginica 
Triglochin concinna 

Irregularly Flooded III (High Marsh) 
lower margin of alluvial 
fan salt flats 

alluvial fan deposits, 
upper margin of salt 
flats 
Lolium perenne 
Monanthochloe littoralis 
Parapholis incurva 
Salicornia virginica 
Spergularia marina 
Suaeda calceoliformis 

Sandbar deposits in 
estuary 

Cakile maritima 
Cordylanthus maritimus 
Cuscuta salina 
Distichlis spicata 



WATER REGIME: 

Frankenia grandifolia 

Isocoma veneta 
Jaumea carnosa 
Lasthenia glabrata 

CHARACTERISTIC SPECIES IV: 

Arthrocnemum subterminale 
Atriplex californica 
A. lentiformis 

. patula 
SS eee 

semibaccata 
A. watsonii 
Bassia hyssopifolia 
Beta vulgaris 
Bromus diandrus 
Carpobrotus edulis 
Cordylanthus maritimus 
Cotula coronopifolia 
Cuscuta salina 
Distichlis spicata 

>| P| DI 

CHARACTERISTIC SPECIES V: 

Anemopsis californicus 
Apium graveolens 
Baccharis douglasii 
Carpobrotus edulis 
Equisetum telmateia 
Euthamia occidentalis 

Vegetation 
CHARACTERISTIC SPECIES I: 

Ambrosia psilostachya 
Arthrocnemum subterminale 
Avena fatua 
Brassica nigra 
Bromus diandrus 
B. hordeaceus 
Conium maculatum 
Conyza canadensis 

Limonium californicum 
Monanthochloe littoralis 
Salicornia virginica 
Spergularia macrotheca 

Upper banks and tops of 
low berms 
Frankenia grandifolia 
Heliotropium curassavicum 
Isocoma veneta 
Jaumea carnosa 
Monanthochloe littoralis 
Parapholis incurva—~ 
Salicornia virginica 
Silene gallica 
Sonchus oleraceus 
Spergularia macrotheca 
S. marina 
Suaeda californica 
S. calceoliformis 

Upper "brackish marsh" 
(Transitional to 
Palustrine Emergent 
Wetland) 
Frankenia grandifolia 
Picris echioides 
Salicornia virginica 
Scirpus californicus 
Typha Tatifolia 

Irregularly Flooded IV - Transitional 

Transitional 
Wet land/Grassland 
Vegetation on alluvial fan 
deposits 
Euthamia occidentalis 
Frankenia grandifolia 
Galium aparine 
Heliotropium curassavicum 
Lolium multiflorum 
Medicago polymorpha 
Raphanus sativa 
Rumex crispus 

Eucrypta chrysanthenifolia Salicornia virginica 

CHARACTERISTIC SPECIES II: 

Ambrosia psilostachya 
Arthrocnemum subterminale 
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Transitional 
Wet 1]and/Ruderal 
Vegetation on berms of 
intermediate elevation 
Artemisia californica 
Aster subulatus 



Atriplex lentiformis 
A. patula 

*A. semibaccata 

Avena fatua 

Bassia hyssopifolia 
Beta vulgaris 
Bromus dianadrus 
B. hordeaceus 
B. rubens 
Carpobrotus edulis 
Conyza canadensis 
Cuscuta salina 

Heliotropium curassavicum 
Heterotheca grandiflora 
Hordeum geniculatum 
H. murinum 
Limonium californicum 
Malephora crocea 
Melitotus indica 
Mesembryanthemum nodiflorum 
Raphanus Sativis 
Rumex crispus 
Salicornia virginica 
Salsola iberica 
Sonchus oleraceus 
a 

Distichlis spicata 
Tetragonia tetragonioides Frankenia californica 

*frequently dominant 

CLASS: Scrub/Shrub Wetland 
SUBCLASSES: Broadleaved and Succulent, 

Deciduous and Evergreen 
WATER REGIME: Irregularly Flooded 

CHARACTERISTIC SPECIES I: banks or tops of berms 
Atriplex lentiformis Suaeda californica 

CHARACTERISTIC SPECIES II: alluvial fan, sandbar and 
berm deposits 
Isocoma veneta Baccharis pilularis 
Myoporum Taetum 

SYSTEM: Palustrine 
CLASS: Aquatic Bed 

SUBCLASS: Rooted Vascular 
WATER REGIME: Seasonally Flooded 

CHARACTERISTIC SPECIES: saline vernal depressions 
Ruppia maritima 

SUBCLASS: Floating 
WATER REGIMES: Seasonally or Permanently Flooded 

CHARACTERISTIC SPECIES: freshwater ditches 
Lemna minor 

CLASS: Emergent Wetland I - Freshwater Affinities 
SUBCLASS: Persistent 

WATER REGIME: Seasonally or Permanently Flooded, 
Saturated 

CHARACTERISTIC SPECIES I: ditches, seeps 
Agrostis stolonifera Euthamia occidentalis 
Apium graveolens Equisetum telmateia 
Aster subulatus Juncus textilis 
Atriplex patula Nasturtium officinale 
Baccharis douglasii Polygonum punctatum 
Cyperus eragrostis Scirpus maritimus 
Echinochloa crusgalli S. microcarpus 
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Typha domingensis Urtica dioica 
T. latifolia 

CHARACTERISTIC SPECIES II: open substrate of ditch 
banks, beds and adjacent 
berms 

Anagallis arvensis Nasturtium officinale 
triplex patula Paspalum dilatatum 

Cardamine ol igosperma Poa annua 
Cotula coronopifolia Polypogon interruptus 
Echinochloa crusgal1i P. monspeliensis 
Epilobium ciliatum Rumex crispus 
Euphorbia peplis Sonchus oleraceus 
Juncus bufonius Xanthium strumarium 

CLASS: Emergent Wetland II - Saline Affinities 
SUBCLASS: Persistent 

WATER REGIME: Seasonally Flooded, Saturated 
CHARACTERISTIC SPECIES: diked salt marsh and 

impounded ditches 
Arthrocnemum subterminale  Parapholis incurva 
Atriplex patula Pennisetum clandestinum 
Distichlis spicata Salicornia virginica 
Frankenia grandifolia Xanthium strumarium 
Lolium multiflorum 

SUBCLASS: Nonpersistent and Persistent 
WATER REGIME: Seasonally or Temporarily Flooded, Saturated 

CHARACTERISTIC SPECIES: depressions, disturbed areas, 
tops of high berms (saline 
vernal wetlands) 

Arthrocnemum subterminale Hordeum geniculatum 

Avena fatua Juncus bufonius 

Bassia hyssopifolia Lolium multif lorum 
Bromus diandrus Mesembryanthemum nodif lorum 
Cotula australis Parapholis incurva 
C. coronopifolia Salicornia virginica 
Distichlis spicata Spergularia marina 
Frankenia grandifolia Suaeda calceolitormis 

CLASS: Scrub/Shrub Wetland 
SUBCLASS: Broadleaved, Deciduous and Evergreen 

WATER REGIME: Seasonally or Temporarily Flooded, Saturated 
CHARACTERISTIC SPECIES: ~ 
Baccharis glutinosa Salix lasiolepis 
B. pilularis 
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CLASS: Forested Wetland 
SUBCLASS: Broadleaved Deciduous 

WATER REGIME: Saturated, Temporarily Flooded 
CHARACTERISTIC SPECIES* AND ASSOCIATES: 
Artemisia douglasiana Ribes menziesii 
Epilobium ciliatum Rubus ursinus 
Euphorbia lathyris Rumex conglomeratus 
Juncus patens R. Salicifolius 
Myoporum |aetum *Salix Tasiolepis 
Pittosporum undulatum Solanum nigrum 
Polygonum punctatum Stachys bulTata 
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CARPINTERIA SALT MARSH 

ANNOTATED AND ILLUSTRATED CATALOGUE OF VASCULAR PLANTS 

This catalogue includes all native and naturalized vascular plants 

that were collected or observed during this study, collected by others 

during previous investigations, or reported in the literature from 

Carpinteria Salt Marsh and lower Carpinteria Creek and estuary. Culti- 
vated plants are generally excluded. The catalogue is arranged according 

to a phylogenetic grouping of horsetails and angiosperms, and within the 

latter by dicotyledons and monocotyledons. Within all of these groups, 

the families, genera and species are listed in alphabetical order. 

The information provided for each plant may include the following: 

scientific name and authorship; synonyms; common name; figure number; 

habit (annual, biennial, perennial herb, subshrub, shrub and tree) and 

occasional qualifying terms (e.g. succulent, suffrutescent, twining and 

parasitic); frequency/abundance; habitat; plant community or association; 
specific locality; "naturalized" if it is not native to the area but 

reproduces successfully, and "introduced and persistent" if it was 

apparently planted or discarded but persists on its own after cultiva- 

tion; and voucher specimen or literature citations. Although much of the 

nomenclature is consistent with Munz (1959, 1968, 1974), many scientific 

names are according to more current manuals and authorities. In such 

cases, or when more current names have been proposed by others but not 

used herein, synonyms are provided that may assist with the recognition 

of taxa. Frequency refers to the general distribution of the plants 

within the study area (e.g. common, occasional, uncommon, rare), while 

abundance describes the relative number of individuals at any one site 

(e.g. abundant, common, scattered, rare). Habitat refers to the type of 

topographic or structural feature on which the plants grow (e.g. berms, 

dunes, flats, roadsides, alluvial fans, high marsh and debris piles). 

Plant community or association of species is that vegetation or grouping 

of plants that characterizes a particular habitat, and in which the taxon 

in question usually occurs (e.g. Disturbed Coastal Habitat, Coastal 

Scrub, Estuarine Emergent Wetland, and Palustrine Forested Wetland). 
Additional information is located in classification schemes containing 

lists of characteristic species provided for upland vegetation in 

APPENDIX I and wetland vegetation in APPENDIX II, and maps of the vegeta- 

tion are presented in Figures 13 and 14a-c. Voucher specimens are listed 

by number only if collected by W.R. Ferren, Jr., and by collector and 

number, or by collector and date if specimen numbers were not available. 

Those plants cited in the H. Pollard card file, but for which no speci- 

mens nave been located, include (CF) following the Pollard date of 
collection. Acronyms of the institutions in which vouchers are deposited 

are listed for all specimens except those at UCSB. Literature citations 

are given for those plants not observed during the study and for which no 

vouchers were seen by the author. 
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ANNOTATED AND ILLUSTRATED CATALOGUE 

DIVISION TRACHEOPHYTA 

SUBDIVISION SPENOPSIDA 

CLASS EQUISETAE 

EQUISETACEAE Horsetail Family 

Equisetum hyenale L. var. affine (Engelm.) A. A. Eat. Scouring-Rush. 
Perennial herb; occasional/common; thicket at mouth of creek, depression 
on Carpinteria Ave.; Palustrine Emergent and Scrub/Shrub Wetlands; 
Carpinteria Salt Marsh and Creek; 2795; H. Pollard 15 Jul 1957 (CF). 

Equisetum laevigatum A. Braun. Braun's Scouring-Rush. Perennial herb; 
uncommon/common; stream banks, flats at creek mouths; Palustrine Emergent 
Wetlands; Santa Monica and Carpinteria Creeks; 2800; H. Pollard 15 Aug 
1955, 29 Jul 1957 (CF), 7 Mar 1959 (CAS, SBBG). a 

Equisetum telmateia Ehrh. var. braunii (Milde) Milde. Giant Horsetail. 
Fig. 30. Perennial herb; uncommon/abundant; irregularly flooded margin 
of estuary, seeps and ditches; Estuarine and Palustrine Wetlands; 
northwestern margin along railroad; 1731, 1777, H. Pollard 28 Feb 1959 
(CAS, SBBG), J. Patman 1150 (SBBG), C. Smith 1935 (SBBG). 

SUBDIVISION PTEROPSIDA 

CLASS ANGIOSPERMAE 

SUBCLASS DICOTYLEDONEAE 

AIZOACEAE Carpet Weed Family 

Carpobrotus aequilaterus (Haw.) N. E. Br. [Mesembryanthemum chilense 
Mol.] Sea Fig. trailing succulent perennial; occasional/common; 
roadsides, dunes; Disturbed Coastal Habitat, Stabilized Dune; 
naturalized; 1943, C. Smith 1718 (SBBG). 

Carpobrotus aequilaterus (Haw.) N. E. Br. X C. edulis (L.) Bolus. 
Trailing Succulent perennial; occasional to Common/common to abundant; 
berms, roadsides, debris piles, dunes, alluvial fans, high marsh; 
Disturbed Coastal Habitat, Coastal Scrub, Stabilized Dune, Estuarine 
Emergent Wetland; naturalized?; 1943, 1948b. 

Carpobrotus edulis (L.) Bolus. [Mesembryanthenum edule L.]. Hottentot 
Fig. trailing Succulent perennial; occasional to common/common to 
abundant; berms, roadsides, debris piles, dunes, alluvial fans, high 
marsh; Disturbed Coastal Habitat, Coastal Scrub, Stabilized Dune, 
Fea. Emergent Wetland; naturalized; 1794, 1948a, J. Patman 1139 

BBG). an aniiwae. 
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Drosanthemum floribundum (Haw.) Schwant. [Mesembryanthemum floribundum 
Haw.] Rosea Ice Plant. Trailing succulent perennial; rare/rare; 
roadsides; Disturbed Coastal Habitat; naturalized; 1939. 

Malephora crocea (Jacq.) Schwant. Trailing succulent perennial; 
occasional/common to abundant; berms, high marsh; Disturbed Coastal 
Habitat, Estuarine Emergent Wetland; naturalized; 1724, 1862, 1964, 
1965. 

Mesembryanthemum nodiflorum L. Slender-Leaved Ice Plant. Fig. 37. 
Succulent annual; occasional/scattered to abundant; berms, dredge spoil, 
depressions; Disturbed Coastal Habitat; Palustrine Emergent Wetland; 
naturalized; 1593, 1847, 1848, 2208. 

Tetragonia tetragonioides (Pallas) Kuntze. New Zealand Spinach. 
Succulent annual; occasional/scattered; berms, dredge spoil, high marsh; 
Disturbed Coastal Habitat, Estuarine Emergent Wetland; naturalized; 
1856. 

AMARANTHACEAE Amaranth Family 

Amaranthus hybridus. Spleen Amaranth. Annual; occasional/scattered; 
margin of ditch along railroad; alluvial fans; Disturbed Coastal Habitat, 
Seasonally Flooded Palustrine Emergent Wetland; 2309. 

Amaranthus powellii Wats. Powell's Amaranth. Annual; locally 
extirpated?; waste ground near mouth of Carpinteria Creek; Disturbed 
Coastal Habitat; H. Pollard 6 Oct 1958 (CF). 

ANACARDIACEAE Sumac Family 

Toxicodendron diversilobum (T. & G.) Greene. Poison Oak. Shrub; 
uncommon/scattered; bank between ditch and road, N of railroad; Disturbed 
Coastal Habitat, Coastal Scrub; no collection. 

APIACEAE Celery Family 

Apium graveolens L. Celery. Fig. 38. Annual or perennial; 
occasional/scattered to common; high marsh, ditches adjacent to railroad; 
Estuarine and Palustrine Emergent Wetlands; Carpinteria Salt Marsh and 
Creeks) natural ized; 195755 2078 rhe Pol Tandy Tor dull) £957 (GE )S J. Broughton 
1157 (SBBG). 

Berula erecta (Huds.) Cov. Cut-leaved Water Parsnip. Perennial herb; 
locally extirpated?; high marsh at mouth of creek; Estuarine and : 
Palustrine Emergent Wetlands; Carpinteria Creek; H. Pollard 19 Jul 195 
(CAS). 

Conium maculatum L. Poison Hemlock. Biennial herb; occasional to 
common/scattered to abundant; berms, roadsides, debris piles, alluvial 
fans, high marsh; Disturbed Coastal Habitats, Estuarine and Palustrine 
Emergent Wetlands; naturalizea; 1814. 
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FIG. 36. Equisetum telmateia Ehrh. var. braunii Milde. Giant Horsetail. 
a. Sterile stem with branches in whorls. b. Fertile stem with peduncled strobilus (cone). 
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FIG. 37. Mesembryanthemum nodiflorum L.  I\ceplant. 

a. Habit. b,c. Flower. d. Fruit (capsule). 



Foeniculum vulgare L. Sweet Fennel. Perennial herb; 
occasional/scattered; berms, roadsides, debris piles; Disturbed Coastal 

Habitat; naturalized; 1977. 

APOCYNACEAE Dogbane Family 

Vinca major L. Periwinkle. Trailing perennial herb or subshrub; 
uncommon/common to abundant; debris piles, depressions adjacent to 
railroad; Disturbed Coastal Habitat; introduced and persistent; 1812. 

ARALIACEAE Ginseng Family 

Hedera helix L. English Ivy. Climbing or trailing shrub; 
uncommon/abundant; debris piles, railroad banks; Disturbed Coastal 
Habitat; introduced and persistent; 2260. 

ASTERACEAE Sunflower Family 

Ambrosia chamissonis (Less.) Greene. [A. chamissonis var. bipinnatisecta 
(Less.) J. 1. Howell]. Silver Beachweed. Fig. 39. Perennial herb; 
occasional/scattered; sandy roadsides, dunes, banks of berms; Disturbed 
Coastal Habitat, Stabilized Dune, Irregularly Flooded Estuarine Emergent 
Wetland; Sand Point and Apple Rds. 1842, 1942, 2066, J. Patman 1126 
(SBBG), R. Hoffmann 16 Jun 1925 (SBM). 2 

Ambrosia psilostachya DC. var. californica (Rydb.) Blake. Western or 
Common Ragweed. Perennial herb; occasional to common/scattered to 
common; berms, roadsides, alluvial fans, transitional wetlands; Disturbed 
Coastal Habitat, Irregularly Flooded Estuarine Emergent Wetland; 1617, 
20675 Hi. Pollard 22 Oct 1950 (CAS). 

Artemisia biennis Willd. Biennial Sagewort. Various coastal wetlands; 
Carpinteria; naturalized; C. Smith (1976). 

Artemisia californica Less. Coastal Sagebrush. Fig. 40. Shrub; 
occasional/scattered to common; berms, roadsides, debris piles, alluvial 
fans, transitional wetlands; Disturbed Coastal Habitats, Coastal Scrub, 
Irregularly Flooded Estuarine Wetland; 1585, 1763. 

Artemisia douglasiana Bess. in Hook. Douglas Mugwort. Perennial herb; 
occasional/scattered to common; berms, roadsides, alluvial fans, transi- 
tional wetlands; Disturbed Coastal Habitats, Coastal Scrub, Irregularly 
Flooded Estuarine and Palustrine Emergent Wetland; 1790, 2076. 

Aster subulatus Michx. var. ligulatus Shinners [A. exilis Ell.]. Slim 
Aster. Fig. 41. Annual; berms, alluvial fans, ditches, transitional 
wetlands; Disturbed Coastal Habitats, Irregularly Flooded Estuarine 
Emergent Wetland, Palustrine Emergent Wetland; 1592, 1717, H. Pollard 
21 Sep 1956 (CAS). uy 

Baccharis douglasii DC. Salt Marsh Baccharis. Fig. 42. Subshrub; 
uncommon to occasional/scattered to common; high marsh, ditches; 
Irregularly Flooded Estuarine Emergent or Scrub/Shrub Wetland, Palustrine 
Emergent Wetland; 1732, 1773, Beeks 60, D. Breedlove 4046 (CAS), 
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H. Pollard 1 Aug 1962 (SBBG), M. Piehl 62436 (SBBG), J. Broughton 1152 
‘(SBBG). 

Baccharis glutinosa Pers. Mule Fat. Shrub; uncommon/scattered; alluvial 
fans, roadsides, ditches; Disturbed Coastal Habitat, Palustrine Wetlands; 
NSZle 239% 

Baccharis pilularis DC. ssp. consanguinea (DC.) C. B. Wolf. Coyote 
Brush. Fig. 43. Shrub; occasional to common/scattered to common; berms, 
roadsides, alluvial fans, debris piles; Disturbed Coastal Habitat; 
Coastal Scrub; Estuarine and Palustrine Scrub/Shrub Wetland; no 
specimen. 

Carduus pycnocephalus L. Italian Thistle. Annual; occasional/scattered 
to abundant; berms, debris piles; Disturbed Coastal Habitat; naturalized; 
1815, 1966a. 

Centaurea melitensis L. Tecolote or Napa Thistle. Annual; 
occasional/scattered to common; berms, debris piles; Disturbed Coastal 
Habitat; naturalized; 1830, 1965b, 2209. 

Conyza bonariensis (L.) Crong. South American Conyza. Annual; 
occasional/scattered to common; berms, dredge spoil, roadsides; Disturbed 
Coastal Habitat; naturalized; 1719. 

Conyza canadensis (L.) Crong. var. canadensis. Horseweed. Annual; 
occasional to common/scattered to common; berms, dredge spoil, roadsides, 
alluvial fans; Disturbed Coastal Habitat; Irregularly Flooded Estuarine 
Emergent Wetland; naturalized; 1718. 

Cotula australis (Sieber ex Spreng.) Hook. f. Australian Cotula. 
Annual; uncommon/scattered to common; dredge spoil, vernal depressions; 
Disturbed Coastal Habitat, Seasonally Flooded Palustrine Emergent 

Wetland; naturalized; 2404. 

Cotula coronopifolia L. Brass Buttons. Fig. 44. Perennial; berms, 
dredge spoil, vernal depressions, ditches; Disturbed Coastal Habitat, 
Irregularly Flooded Estuarine and Seasonally or Permanently Flooded 
Palustrine Emergent Wetlands; naturalized; 1600, 1755. 

Dahlia imperialis Roezl. ex Ortg. Bell Tree or Tree Dahlia. Perennial 
herb; rare/rare; debris piles; Disturbed Coastal Habitat; introduced and 
not persistent; H. Pollard 8 Aug 1961 (CAS). 

Euthamia occidentalis Nutt. [Solidago occidentalis (Nutt.) T. and G.]. 
Western Goldenrod. Fig. 45. Perennial herb; common/common; berms, 
debris piles, alluvial fans, ditches; Disturbed Coastal Habitat, 
Irregularly Flooded Estuarine and Seasonally Flooded Palustrine Wetlands; 
2519, H. Pollard 22 Oct 1950 (CAS) and 26 Sep 1959 (SBBG), C. Smith 2465 
(SBBG), H. and M. Dearing 2502 (SBBG). at 

Gazania linearis (Thunb.) Druce. Gazania. Perennial herb; rare/rare; 
debris pile; Disturbed Coastal Habitat; introduced and not persistent; 
LSS 
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FIG. 38. Apium graveolens L. Celery 
a. Upper stem. b. Leaf. c. Umbell of flowers. d. Fruit (2 mericarps). 
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Silver Beachweed. 

a. Decumbent stem. b. Spiny involucre of mature pistillate flower. c. Capitu 

staminate flowers. 

FIG. 39. Ambrosia chamissonis (Less.) Greene. 
lum (head) of 



FIG. 40. Artemisia californica Less. Coastal Sagebrush. 
a. Branch. b. Capitulum. c. Flower with developing achene. 
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FIG. 41. Aster subulatus Michx. var. ligulatus Shinners. Slim Aster. 
a. Upper stem, arrangement of capitula. b. Capitulum. c. Achene with bristles. 



FIG. 42. Baccharis douglasii DC. Salt Marsh Baccharis. 
a. Upper stem, arrangement of capitula, female plant. b. Capitulum of pistillate 
flowers. c. Pistillate flower with bristles and developing achene. d. Capitulum of 
staminate flowers. 
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FIG. 43. Baccharis pilularis DC. ssp. consanguinea (DC.) C. B. Wolf. 

Coyote Brush. a. Branch, arrangement of capitula, female plant. b. Capitulum 

of pistillate flowers. c. Pistillate flower with bristles and developing achene. 
d. Capitulum of staminate flowers. 



FIG. 44. Cotula coronopifolia L. Brass Buttons. 

a. Habit. b. Outer flower pedicellate and pistillate. c. Disk flower. 



FIG. 45. Euthamia occidentalis Nutt. Western Goldenrod. 
a. Upper stem and arrangement of capitula. b. Leaf. c.Capitulum. d. Achene 

with bristles. 



Gnaphalium californicum DC. Green Everlasting. Biennial; occasional/- 
scattered; berms; Disturbed Coastal Habitat, Coastal Scrub; 1846. 

Gnaphalium chilense Spreng. var. chilense. Cotton-Batting Plant. Annual 
or biennial; occaSional/scattered; berms, roadsides, strean banks; 
Disturbed Coastal Habitat, Coastal Scrub; 1591, 1849, 1982, 2199, 
H. Polland 1 Aug 1962 (SBBG). J. Patman 1156 (SBBG), J. Broughton 1156 
(SEBG)e Be ie es i aaa as a aa 

Gnaphalium luteo-album L. Weedy Cudweed. Annual; occasional/scattered; 
berms, vernal depressions, ditches, streanbeds; Disturbed Coastal 
Habitat, Seasonally Flooded Palustrine Emergent Wetland; naturalized; 

1824, 1845, H. Pollard 1 Aug 1962 (SBBG). 

Gnaphalium microcephalum Nutt. var. microcephalum. White Everlasting. 
Biennial or perennial herb; uncommon to occasional/scattered; berms; 
Disturbed Coastal Habitat, Coastal Scrub; 1845. 

Hazardia squarrosa (H. & A.) Greene var. grindelioides (DC.) Clark. 
[Haplopappus squarrosus H. & A. ssp. rindeliotdes (DC.) Keck. ] Sawtooth 
GoTdenbush or Common Hazardia. Shrub; rare/rare; railroad bank; 
Disturbed Coastal Habitat; H. Pollard 8 Aug 1961 (SBBG). 

Helenium puberulum DC. Sneezeweed or Rosilla. Annual or perennial; 
Tocally extirpated?; marsh at mouth of creek; Palustrine Emergent 
Wetland; Carpinteria Creek; H. Pollard 19 Jul 1957 (CE). 

Helianthus annuus L. Sunflower. Annual; uncommon/scattered?; railroad 
ans Disturbed Coastal Habitat; naturalized?; H. Pollard 21 Sep 1957 
CAS). or 

Hemizonia fasciculata (DC.) T. & G. [H. ramosissima Benth. ] Fascicled 
Tarweed. Annual; occasional/scattered to abundant; berms; vernal 
depressions; Disturbed Coastal Habitat, Irregularly Flooded Estuarine and 
Seasonally Flooded Palustrine Emergent Wetlands; 1729, 1868. 

Heterotheca grandiflora Nutt. Telegraph Weed. Fig. 46. Annual or 
biennial; occasional to common/scattered to common; berms, roadsides; 
transitional wetlands; Disturbed Coastal Habitat, Irregularly Flooded 
Estuarine Emergent Wetland; no specimen. 

Hypochoeris glabra L. Smooth Cat's Ear. Annuals; uncommon/scattered; 
berms, roadsides; Disturbed Coastal Habitat; naturalized; 1863. 

Isocoma veneta (HBK.) Greene var. vernonioides (Nutt.) Jeps. Coast 
GoTdenbush. [Haplopappus venetus (HBK.) Blake ssp. vernonioides (Nutt. ) 
Hall.] Fig. 47. Shrub; occasional to common/scattered to common; 
berms, roadsides, debris piles, alluvial fans, high marsh; Disturbed 
Coastal Habitat, Coastal Scrub, Irregularly Flooded Estuarine Emergent 
es eae Wetland; 1590, 2069, R. Beeks 51, H. Pollard 13 Sep 1963 
SBBG) . Pee 

Jaumea carnosa (Less.) Gray. Jaumea. Fig. 48. Perennial herb; 
occasional to common/common to abundant; middle to high marsh; 
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Irregularly Flooded Estuarine Emergent Wetland. 1584, 1953, 1962, Mason 
4111 (UC), D. Breedlove 4036 (DS), H. Pollard 17 JuT 1959 (CAS, SBBG) and 
1 Aug 1962 (CAS), J. Patman 1159 (SBBG), J. Broughton 1158 (SBBG), 
H. and M. Dearing 2440 (SBBG). ei 

Lactuca serriola L. Wild Lettuce. Annual; occasional/scattered; berms, 
roadsides; Disturbed Coastal Habitat; naturalized; 1974a and b, 
H., Poland) 26 (Sep, 1959) (GF): 

Lasthenia glabrata Lind]. ssp. coulteri (Gray) Ornduff. Salt Marsh 
Daisy. Fig. 48. Annual; uncommon/scattered to abundant; alluvial fans, 
sandbars in marsh; Irregularly Flooded Estuarine Emergent Wetland; 
alluvial fan of Santa Monica Creek, and along Sand Point Rd.; 1952, 2385a 
and b, H. and M. Dearing 2442 (SBBG), C. Smith 1891 and 1892 (SBBG, SBM), 
E. Brauton 1280 (UC), R. Hoffman 30 May 1925 (SBM). 

Malacothrix incana (Nutt.) T. & G. var. incana. Dune Malacothrix. 
Suffrutescent perennial herb; locally extirpated? (last collected in 
1948); dunes; Partially Stabilized and Stabilized Dune; H. and M. Dearing 
2482 (UCSB, UC, SBBG), G. Stebbins 2654 (UC), H. Copeland 19 Jun 1938 
(CAS), C. Smith 2281 (SBBG, SBM). 

Malacothrix incana (Nutt.) T. & G. aff. var. succulenta (Elmers) 
Williams. Succulent Dune Malacothrix. Perennial herb; locally 
extirpated? dunes, between salt marsh and dunes; Partially Stabilized and 
Stabilized Dune; R. Hoffmann 30 May 1925, 15 Mar 1930 (SBM). 

Malacothrix saxatilis (Nutt.) T. & G. var. tenuifolia (Nutt.) Gray. 
Cliff Aster. Suffrutescent perennial herb or subshrub; 
occasional/scattered; berms; Disturbed Coastal Habitat, Coastal Scrub; 
1831, J. Broughton 1155 (SBBG). 

Osteospermum fruticosum (L.) Norl. Freeway Daisy. Perennial herb; 
uncommon/scattered; banks of berms, high marsh; Irregularly Flood 
Estuarine Wetland; naturalized; 1764. 

Picris echioides L. Ox Tongue. Biennial; occasional/scattered to 
common; berms, ditches, vernal depressions; Disturbed Coastal Habitat, 
Irregularly Flooded Estuarine and Seasonally Flooded Palustrine Emergent 
Wetlands; naturalized; 1587. 

Senecio vulgaris L. Common Groundsel. Annual; occasional/scattered to 
common; berms, dredge spoil, ditches, vernal depressions; Disturbed 
Coastal Habitats, Irregularly Flooded Estuarine and Seasonally Flooded or 
Saturated Palustrine Emergent Wetlands; naturalized; 1765, 2191. 

Silybum marianum (L.) Gaertn. Milk Thistle. Biennial; uncommon to 
occasional/scattered; berms; Disturbed Coastal Habitat; naturalized; 
L785. 

Solidago californica Nutt. California Goldenrod. Perennial herb; 
ocally extirpated?; along railroad W of and near Sandyland; H. Pollard 

15 Sep 1957 (CAS). 
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Solidago confinis Gray. Southern Goldenrod. Perennial herb; locally 
extirpated? (not seen here since 1959); low ground bordering salt marsh 
along railroad; Palustrine Emergent Wetland?; H. Pollard 22 Oct 1950 
(SBM), 15 Sep 1957 (CAS) and 26 Sep 1959 (SBBG), CT. Smith 22 Oct 1950 
(SBBG). % 

Sonchus asper (L.) Hill. Prickly Sow-Thistle. Annual; 
occasional/scattered; berms, dredge spoil, roadsides; Disturbed Coastal 
Habitat; naturalized; 1839. 

Sonchus oleraceus L. Common Sow-Thistle. Annual; occasional to 
common/scattered to common; berms, dredge spoil, roadsides, ditches; 
Disturbed Coastal Habitat, Irregularly Flooded Estuarine and Seasonally 
Flooded or Saturated Palustrine Emergent Wetlands; naturalized; 1756, 
1770, 1840, 2192, M. Piehl 62430 (SBBG). 

Stephanomeria exigua Nutt. ssp. coronaria (Greene) Gottlieb. Small 
Stephanomeria. Annual; locally extirpated?; sandy places E of and near 
Carpinteria Creek; H. Pollard 6 Oct 1958 (CAS); C. Smith 5865 (SBBG). 

Tragopogon porrifolius L. Salsify or Oyster Plant. Perennial herb; 
occastonal/scattered; berms; Disturbed Coastal Habitat; naturalized; 
1827. 

aa carpesioides DC. Canyon Sunflower. Shrub; rare/rare; Meyers 

Xanthium spinosum L. Spiny Clotbur or Spanish Thistle. Annual; 
occasional/scattered?; roadsides; Disturbed Coastal Habitat; introduced 
and not persistent?; H. Pollard 21 Sep 1957 (CF), Meyers (1974). 

Xanthium strumarium L. var. canadense (P. Mill.) T. & G. Cocklebur. 
Annual; occasional/scattered to common; ditches along railroad; 
Seasonally Flooded Palustrine Emergent Wetland; no collection. 

BASELLACEAE Basella Family 

Anredera cordifolia (Ten.) Steenis. [Boussingaultia gracilis Miers var. 
Seudobaselloides (Haumen) Bailey]. Madeira Vine. chnabing perennial 

FeRD: uncommon; ditch along railroad; Palustrine Emergent Wetland; 
introduced and not persistent?; UCSB Bot. Soc. 32. 

BORAGINACEAE Borage Family 

Amsinckia spectabilis F. & M. var. spectabilis. Seaside Amsinckia. 
Annual; locally extirpated?; sandy places E of and near Carpinteria 
Creek; Stabilized Dune; Disturbed Coastal Habitat; H. Pollard 27 Mar 1960 
(SBBG). ie 

Heliotropium curassavicum L. ssp. occulatum (Heller) Thorne. Seaside 
Heliotrope. Fig. 49. Prostrate perennial herb; common/scattered to 
common; berms, roadsides, alluvial fans, dunes, transitional wetlands; 
Disturbed Coastal Habitat; Cismontane Introduced Grasses; Stabilized 
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Dune; Irregularly Flooded Estuarine Emergent Wetland; 1767, 1865; 
J. Patman 1130 (SBBG), R. Hoffmann 2 May 1925 (SBM). 

BRASSICACEAE Mustard Family 

Brassica geniculata (Desf.) L. Ball. Biennial or perennial herb; 
common/scattered to common; berms, dredge spoil, roadsides, debris piles; 
Disturbed Coastal Habitat; naturalized; 1832. 

Brassica nigra (L.) Koch. Black Mustard. Annual; occasional/scattered 
to common; berms, dredge spoil, debris piles, alluvial fans; Disturbed 
Coastal Habitat; Cismontane Introduced Grasses; naturalized; 1850, 2195. 

Brassica rapa L. ssp. sylvestris. Field Mustard. Annual; 
occasional/scattered; berms, debris piles, roadsides; Disturbed Coastal 
Habitat; naturalized; 1776. 

Cakile maritima Scop. Sea Rocket. Fig. 50. Annual; occasional to 
common/scattered; berms, dunes, high marsh; Partially Stabilized Dune, 
Irregularly Flooded Estuarine Emergent Wetland; naturalized; 1586, 1766. 

Cardamine oligosperma Nutt. Few-Seeded Bitter-Cress. Annual or 
biennial; uncommon/scattered; berms, ditches along railroad; Disturbed 
Coastal Habitat, Palustrine Emergent Wetland; 1780, 2545a. 

Coronopus didymus (L.) Sm. Wart-Cress. Annual or biennial; 
occasional/scattered; berms, dredge spoil; Disturbed Coastal Habitat; 
naturalized; 2394. 

Descurainia pinnata (Walt.) Britton ssp. menziesii (DC.) Det]. Tanzy 
Mustard. Annual; occasional/scattered; berms; Disturbed Coastal Habitat; 
Gui Silye 

Hymenolobus procumbens (L.) Nutt. ex T. & G. [Hutchinsia procumbens (L.) 
Desv.]. Fig. 51. Annual; uncommon/common to abundant; alluvial fans, 
high marsh; Irregularly Flooded Estuarine Emergent Wetland; 2392. 

Lepidium virginicum L. var. pubescens (Greene) C. L. Hitchc. Wild 
Pepper-Grass. Annual; uncommon/scattered; berms; roadsides; Disturbed 
Coastal Habitat; naturalized; 1829. 

Nasturtium officinale R. Br. [Rorippa nasturtium-aquaticum (L.) Hayek]. 
Water Cress or Berros. Fig. 52. Perennial herb; occasional to 
common/common; ditches along railroad; streambed of Carpinteria Creek; 
Riverine and Palustrine Emergent Wetlands; naturalized; 2265, 2411, 
Ferren and Whitmore 18 Jul 1979, UCSB Bot. Soc. 28. 

Raphanus sativus L. Wild Radish. Annual; occasional to common/scattered 
to common; berms, alluvial fans, transitional wetlands; Disturbed Coastal 
Habitat, Cismontane Introduced Grasses; Irregularly Flooded Estuarine 
Emergent Wetland; naturalized; 1759, 1969, 2194. 

Sisymbriun irio L. London Rocket. Annual; occasional to 
common/scattered; berms; Disturbed Coastal Habitat; 2752. 
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FIG. 46. Heterotheca grandiflora Nutt. Telegraph Weed. 
a. Habit. b. Capitulum. c. Flower with bristles and developing achene. 
d. Achene. 



 % 

FIG. 47. Isocoma veneta (HBK.) Greene var. vernonioides (Nutt.) Jeps. 

Coast Goldenbush. a. Stem, arrangement of capitula. b. Capitulum. c. Flower 
with bristles and developing achene. 



FIG. 48. Jaumea carnosa (Less.) Gray. Jaumea. 

a. Habit. b. Flower with developing achene. Lasthenia glabrata Lindl. ssp. coulteri 
(Gray) Ornduff. Salt Marsh Daisy.  c. Habit. d. Flower with developing achene. 
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Seaside Heliotrope. (Heller) Thorne. 
FIG. 49. Heliotropium curassavicum L. ssp. occulatum 
a. Habit. b. Inflorescence. c. Fruit (nutlets). 



FIG. 50. Cakile maritima Scop. Sea-Rocket. a. Habit. b. Fruit (silicle). 
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FIG. 51. Hymenolobus procumbens (L.) Nutt. ex T. and G. 
a. Habit. b. Flower. c. Fruit (silicle). 



Sisymbrium orientale L. Oriental Sisymbrium. Annual; 
occasional/scattered; berms, dredge spoil; Disturbed Coastal Habitat; 
naturalized; 1835, 2397. 

CACTACEAE Cactus Family 

Opuntia basilaris Engelm. Beavertail Cactus. Succulent shrub; 
rare/rare; debris pile; Disturbed Coastal Habitat; introduced and 

persistent; 2316. 

CAPRIFOLIACEAE Honeysuckle Family 

Sambucus mexicana Pres] ex DC. Southwestern or Desert Elderberry. Shrub 
or small tree; occasional/scattered; berms, alluvial fans, diked marshes; 
Disturbed Coastal Habitat, Coastal Scrub, Palustrine Emergent or 
Scrub/Shrub Wetlands; 1963, 1967. 

CARYOPHYLLACEAE Pink Family 

Silene gallica L. Common Catchfly. Annual; occasional/scattered; berms, 
dredge spoil, high or transitional marsh; Disturbed Coastal Habitat, 
Irregularly Flooded Estuarine Emergent Wetland; naturalized; 1799. 

Spergularia bocconii (Scheele) Aschers & Graebr. Boccone's Sand Spurry. 
Annual; uncommon/scattered; berms, dredge spoil; Disturbed Coastal 
Habitat; naturalized; 2204a, 2400. 

Spergularia macrotheca (Hornem.) Heynh. var. macrotheca. Large-Flowered 
Sand Spurry. Fig. 53. Perennial herb; uncommon to occasional/scattered 
to common; berms, dredge spoil, sandbars in marsh, high marsh; Disturbed 

a 

Spergularia marina (L.) Griseb. Salt Marsh Sand Spurry. Fig. 53. 
Annual; common/scattered to abundant; berms, dredge spoil, alluvial fans, 
salt flats, middle to high marsh, vernal depressions, ditches, transi- 
tional wetlands; Disturbed Coastal Habitat, Irregularly Flooded Estuarine 
and Seasonally Flooded or Saturated Palustrine Emergent Wetlands; 1581, 
1760, 2148, 2240b & c, 2391, 2405a, J. Patman 1134 (SBBG). 

Stellaria media (L.) Vill. Common Chickweed. Annual; occasional/ 
scattered to common; berms; Disturbed Coastal Habitat; naturalized; 
1793. 

CHENOPODIACEAE Goosefoot Family 

Arthrocnenum subterminale (Parish) Stand]. [Salicornia subterminalis 
Parish]. Parish's Glasswort. Fig. 54. Suffrutescent perennial herb; 
occasional to common/scattered to abundant; berms, alluvial fans, salt 
flats, transitional wetlands, sandbars in marsh, high marsh, diked marsh; 
Irregularly Flooded Estuarine and Seasonally Flooded Palustrine Emergent 
Wetlands; 1946, 2061, H. Pollard 15 Aug 1955 (CAS) and 1 Aug 1962 (CAS, 
SBBG), R. Thorne and P. Everett 11 Aug 1965 (CAS, RSA), D. Breedlove 4033 
(DS), C. Smith 1889 (SBBG), J. Patman 1135 (SBBG). a) 
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Atriplex californica Mog. in DC. California Saltbush. Fig. 55. 
Perennial herb or subshrub; occasional/scattered to common; berms, 
sandbars in marsh, transitional wetland; Irregularly Flooded Estuarine 
Emergent Wetland; banks of Apple Rd. and sandbars along Sand Point Rd.; 
1727, 1758, C. Smith 2003 (SBBG), M. Piehl 62445 (RSA). 

Atriplex lentiformis (Torr.) Wats. ssp. breweri (Wats.) Hall and Clem. 
Brewer's Saltbush. Fig. 56. Shrub; occastonal/scattered; berms, 
roadsides, alluvial fans, sandbars in marsh; Disturbed Coastal Habitat, 
Coastal Scrub, Irregularly Flooded Estuarine Scrub/Shrub Wetland; 1604, 
2060. 

Atriplex leucophylla (Moq.) Dietr. Beach Saltbush or Seascale. 
Prostrate perennial herb; locally extirpated?; edge of salt marsh; 
R. Hoffman-Hoffman 30 May 1925 (SBM). 

Atriplex patula L. ssp. hastata (L.) Hall and Clem. Spear-Leaved 
Saltbush. Fig. 57. Annual; common/scattered to abundant; berms, dredge 
spoil, roadsides, alluvial fans, sandbars in marsh, middle to high 
marshes, ditches, diked marshes; Disturbed Coastal Habitats, Irregularly 
Flooded Estuarine and Seasonally Flooded or Saturated Palustrine 

Atriplex rosea L. Redscale. Fig. 58. Annual; occasional/scattered; 
berms; Disturbed Coastal Habitat; naturalized; 1608a, 1837, M. Piehl 
62446 (SBBG). 

Atriplex semibaccata R. Brown. Australian Saltbush. Fig. 59. Prostrate 
suffrutescent perennial herb or subshrub; common/scattered to common; 
berms, dredge spoil, roadsides; high marsh; Disturbed Coastal Habitat, 
Irregularly Flooded Estuarine Emergent Wetland; naturalized; 1607. 

Atriplex watsonii A. Nels. Matscale. Fig. 59. Prostrate perennial 
herb; uncommon to occasional/scattered; banks of berms; sandbars in 
marsh, high marsh; Irregularly Flooded Estuarine Emergent Wetland; Apple 
Rd. and sandbar along Sand Point Rd.; 1798, 1858, 1950, R. Hoffmann 2 Nov 
1930 (SBM, POM). 

Bassia hyssopifolia (Pall.) Kuntze. Hyssop-Leaved Bassia. Fig. 60. 
Annual; common/scattered to abundant; berms, dredge spoil, roadsides, 
transitional wetland, vernal depressions; Disturbed Coastal Habitat, 
Irregularly Flooded Estuarine and Seasonally. Flooded Palustrine Emergent 
Wetlands; naturalized; 1594, 1609, 1738. 

Beta vulgaris L. ssp. maritima (L.) Arcangeli. Common Beet. Annual or 
biennial; occasional/scattered to common; berms, roadsides, transitional 
wetlands, high marsh, diked marshes; Disturbed Coastal Habitat, Irregu- 
larly Flooded Estuarine and Seasonally Flooded Palustrine Emergent 
Wetlands; naturalized; 1822, M. Piehl 62437 (SBBG). 

Chenopodium berlandieri Mog. Annual; occasional to common/scattered; 
berms, dredging spoil, roadsides; Disturbed Coastal Habitat; Irregularly 
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FIG. 53. Spergularia macrotheca (Hornem.) Heynh. var. macrotheca. 

Large-Flowered Sand Spurry. a. Habit. b. Flower. c. Capsule. Spergularia marina (L.) 
Griseb. Salt Marsh Sand Spurry. d. Habit. e. Flower. f. Capsule and calyx. 
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Parish’s Glasswort. FIG. 54. Arthrocnemum subterminale (Parish) Standl. 

d. Seed. b. Inflorescence. c. Flower. a. Habit. 
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FIG. 55. Atriplex californica Mog. in DC. California Saltbush. 

a. Decumbent stems, flowering. b. Leaf. c. Flower clusters. d. Bracts of pistillate flower. 

e. Pistillate flower. 



FIG. 56. Atriplex lentiformis (Torr.) Wats. ssp. breweri (Wats.) Hall and Clem. 

Brewer’s Saltbush. a. Branch. b. Leaf. c. Branch of inflorescence. d. Bracts of pistillate 
flower. 



FIG. 57. Atriplex patula L. ssp. hastata (L.) Hall and Clem. Spear-Leaved Saltbush. 

a. Upper stem. b. Leaf. c. Branch of inflorescence. d. Bracts of pistillate flower. 



S
N
 
A
y
 

A
Y
 

( 
O
o
 
n
D
 
w
d
 
Y
e
 

| 
x 

s
s
 

ms 
7
]
 

E
e
 

. 
A
L
 

S
R
S
 

Ay 
Q
 

s 
i
 

>
 

g 

ON 
A
 

of 
3
S
)
 

FA 

a. Upper stem. b. Leaf. c. Branch of inflorescence. d. Bracts of pistillate flower. 
FIG. 58. Atriplex rosea L. Redscale. 
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FIG. 59. Atriplex semibaccata R. Br. Australian Saltbush. 
a. Habit. b. Leaf. c. Branch of inflorescence. d. Bracts of pistillate flower. 
Atriplex watsonii A. Nels. Matscale. e. Habit. f. Leaf. g. Branch of inflorescence. 
h. Bracts of pistillate flower. 



Chenopodium macrospermum Hook. f. var. farinosum (Wats.) J. T. Howell. 
Coast Goosefoot. Annual; locally extirpated?; drying mudflats and in 
seepy places about marshes; Carpinteria; H. Pollard 23 Nov 1951, 6 Sep 
WO52)C. Smith’ (1976). a 

Chenopodium murale L. Nettle-Leaved Goosefoot. Annual; uncommon/- 
scattered; debris pile along ditch near railroad; Disturbed Coastal 
Habitat; naturalized; 1774, 2750, R. Hoffmann 30 May 1925 (SBM). 

Chenopodium strictum Roth. Annual; occasional/scattered; berms, alluvial 
fans, high marsh; Disturbed Coastal Habitat, Irregularly Flooded 
Estuarine Emergent Wetland; H. Pollard 22 Sep 1956, 25 Oct 1957; 
J. Patman 1153, 1154 (SBBG).~ 

Salicornia virginica L. Pickleweed. Fig. 61. Suffrutescent succulent 
perennial herb; common/scattered to abundant; berms, dredge spoil, 
alluvial fans, low, middle and high marshes, transitional wetlands, diked 
marshes, ditches, vernal depressions; Disturbed Coastal Habitat, 
Regularly and Irregularly Flooded Estuarine and Seasonally Flooded 
Palustrine Wetlands; H. Pollard 15 Aug 1955 (CAS) and 1 Aug 1962 (SBBG); 
F. Embree 280 (UC), M. PiehT 62441 (RSA), R. Thorne and P. Everett 35348 
(RSA), J. Patman 1142 (SBBG). ine 

Salsola iberica Sennen and Pau. Russian-Thistle. Fig. 62. Annual; 
common/scattered to abundant; berms, dredge spoil, roadsides, railroad 
banks; Disturbed Coastal Habitat, Irregularly Flooded Estuarine Emergent 
Wetland; naturalized; 1833. 

Suaeda calceoliformis (Hook.) Mog. [S. depressa (Pursh) Wats. var. 
erecta Wats.| Sea-Blite or Seep-Weed. Fig. 63. Annual; occasional/ 
scattered to common; berms, alluvial fans, salt flats, high marsh, vernal 
depressions; Irregularly Flooded Estuarine and Seasonally Flooded 
Palustrine Emergent Wetlands; Apple Rd., alluvial fan west of Santa 
Monica Creek; 1728, 1833, 2071, H. Pollard 21 Sep 1956 (CAS, RSA), and 
30 Sep 1957 (UC) and 9 Sep 1964 (SBBG). 

Suaeda californica Wats. var. pubescens Jeps. [S. californica var. 
faxifolia (Stand!.) Munz]. Wooly Sea-Blite. Fig. 64. Succulent shrub; 
uncommon to occasional/scattered; berms, road banks along marsh; 

Irregularly Flooded Estuarine Emergent and Scrub/Shrub Wetland; Apple Rd. 
and Sand Point Rd.; 1588, 1805, 2070, H. & M. Dearing 185 (SBBG). 

CONVOLVULACEAE Morning-Glory Family 

Calystegia macrostegia (Greene) Brummitt ssp. eye lostenss (House) 
Brummitt. Coast Morning-Glory. Twining perennial herb; occasional/ 
scattered; berms, alluvial fans; Disturbed Coastal Habitat, Coastal 
Scrub; 1809, 1820. 

Convolvulus arvensis L. Bindweed. Twining perennial herb; occasional/ 
scattered; railroad banks; Disturbed Coastal Habitat; naturalized; 1954, 
H. Pollard 1 Aug 1962 (CAS). 

255 



Cressa truxillensis HBK. var. vallicola (Heller) Munz. [C. depressa 
Goodding]. Alkali Weed. Fig. 65. Perennial herb; uncommon/scattered to 
common; berms, roadsides, flats; Disturbed Coastal Habitat, Irregularly 
Flooded Estuarine and Seasonally Flooded Palustrine Wetlands; 1599, 
1971. 

CUSCUTACEAE Dodder Family 

Cuscuta salina Engelm. Salt Marsh Dodder. Fig. 66. Twining parasitic 
herb; common/scattered to abundant; berms, middle to high marshes and 
diked marshes; Irregularly Flooded Estuarine and Seasonally Flooded 
Palustrine Emergent Wetlands; usually parasitic on Salicornia, Frankenia, 
Distichlis, Jaumea, Arthrocnemum and Atriplex; 1580, 2062, 2146, 
R. Thorne and P. Everett 35350 (CAS). 

EUPHORBIACEAE Spurge Family 

Euphorbia lathyrus L. Caper Spurge. Annual or biennial; uncommon/ 
scattered; margin of marsh along railroad; Palustrine Forested Wetland; 
naturalized; 1789, 2405b. 

Euphorbia peplus L. Petty Spurge. Annual; occasional/scattered; low 
berm adjacent to ditch along railroad; Disturbed Coastal Habitat, 
Palustrine Emergent Wetland; naturalized; 1775. 

Ricinus communis L. Castor-Bean. Shrub; occasional/scattered; berms, 
depressions, alluvial fans, roadsides, railroad banks, debris piles, 
alluvial fans; Disturbed Coastal Habitat; naturalized; 2315b. 

FABACEAE Pea Family 

Lotus corniculatus L. Bird's-Foot Trefoil. Perennial herb; rare/common; 
roadside margin of marsh; Disturbed Coastal Habitat; Sand Point Rd.; 
naturalized; 2746. 

Lotus salsuginosus Greene ssp. salsuginosus. Coastal Hosackia. 
Prostrate annual; occasional/ scattered; berms, dredge spoil; Disturbed 
Coastal Habitat; 1802, 2395. 

Lotus scoparius (Nutt.) Ottley ssp. scoparius. Deerweed. Subshrub; 
uncommon to occasional/scattered; berms; Disturbed Coastal Habitat, 
Coastal Scrub; 1800. 

Lupinus succulentus Doug]. ex Koch ssp. succulentus. Succulent Lupine. 
Annual; occasional/scattered to common; berms, roadsides; Disturbed 
Coastal Habitats 1823. 1937-2065. "2200. 

Medicago polymorpha L. Bur Clover. Prostrate annual; common/scattered 
to common; berms, dredge spoil, roadsides, debris piles, alluvial fans, 
transitional wetlands; Disturbed Coastal Habitat, Irregularly Flooded 
Estuarine Emergent Wetland; naturalized; 1761. 

Melilotus alba Medic. White Sweet-Clover. Annual; occasional/scattered 
to abundant; berms, dredge spoil, debris piles, alluvial fans; Disturbed 

Coastal Habitat; naturalized; 1818. 
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Melilotus indica (L.) All. Indian Sweet-Clover. Annual; common/ 
Scattered to abundant; berms, dredge spoil, roadsides, debris piles, 
alluvial fans, transitional wetlands; Disturbed Coastal Habitat, 
Irregularly Flooded Estuarine Emergent Wetland; naturalized; 1769, 2197, 
2207. 

Psoralea orbicularis Lind]. Round-Leaved Psoralea. Perennial herb; 
locally extirpated?; highway near salt marsh; Palustrine Emergent 
Wetland?; H. Pollard 22 Jun 1955 (CAS); C. Smith (1976). 

Trifolium ciliolatum Benth. Tree Clover. Annual; uncommon/scattered; 
berms, dredge spoil; Disturbed Coastal Habitat; 2399. 

Vicia sativa L. Common Vetch. Annual; occasional/scattered; roadsides, 
margin of marsh along railroad; Disturbed Coastal Habitat, Palustrine 
Forested Wetland; naturalized; 1940, 1958. 

FRANKENIACEAE Frankenia Family 

Frankenia grandifolia Cham. and Schlecht. var. grandifolia Salina 
(MoT.) T. i. Johnst.]. Alkali Heath. Fig. 67. Su Preatescese perennial 
herb or subshrub; common/scattered to common; berms, alluvial fans, 
sandbars in marsh, middle to high marshes, transitional wetlands, diked 
marshes, ditches; Irregularly Flooded Estuarine and Seasonally Flooded 
Palustrine Emergent Wetlands; 1947, UCSB Bot. Soc. 27, H. Pollard 21 Sep 
1956 (CAS), D. Breedlove 4039 (CAS) vi 

GERANIACEAE Geranium Family 

Erodium moschatum (L.) L'Her. Whitestem Filaree. Annual; uncommon/ 
scattered; debris piles; Disturbed Coastal Habitat; naturalized; 1971. 

GROSSULARIACEAE Gooseberry Family 

Ribes amarum McClatchie var. hoffmannii Munz. Bitter Gooseberry. Shrub; 
rare/rare; alluvial fan debris pile; Disturbed Coastal Habitat; 
naturalized; 2318. 

Ribes menziesii Pursh var. hystrix (Eastw. ) Jepson. Bristly or Porcupine 
Gooseberry. Shrub; rare/scattered; margin of marsh along railroad; 
Disturbed Coastal Habitat, Palustrine Forested Wetland; naturalized?; 
WON, 12308. 

HYDROPHYLLACEAE Waterleaf Family 

Eucrypta chrysanthemifolia (Benth.) Greene var. chrysanthenifolia. 
Common Eucrypta. Annual; uncommon/common; alluvial fan, transitional 
wetland; Irregularly Flooded Estuarine Emergent Wetland; 1838. 

Phacelia distans Benth. Wild Heliotrcpe. Annual; occasional /common; 
Sandy roadside; Disturbed Coastal Habitat; Sand Point Ra sw loa. 
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Phacelia ramosissima Doug]. ex Lehm. var. suffrutescens Parry. [P. r. 
var. austrolitoralis Munz]. Branching Phacelia. Shrub; uncommon to — 
occasional/scattered; berms, alluvial fans, debris piles; Disturbed 
Coastal Habitat, Coastal Scrub; 2321. 

LAMIACEAE Mint Family 

Lamiun amplexicaule L. Giraffe Head. Annual; uncommon/common; berms; 
Disturbed Coastal Habitat; naturalized; 2754. 

Mentha spicata L. Spearmint. Perennial; occasional/scattered?; Franklin 
Creek at railroad crossing; naturalized; H. Pollard 21 Oct 1958 (CAS). 

Stachys bullata Benth. Wood Mint or California Hedge Nettle. Perennial 
herb; uncommon/scattered to common; berms, margin of marsh along 
railroad; Coastal Scrub, Palustrine Forested Wetland; 1784. 

Stachys rigida Nutt. ssp. quercetorum (Heller) Epling. Rigid Hedge 
NettTe. Perennial herb; locally extirpated?; marsh along railroad and 
Santa Monica Creek; H. Pollard 26 Aug 1956 (CF), 22 Aug 1957 (CAS), 
24 Nov 1958 (CF). 

MALVACEAE Mallow Family 

Lavatera cretica L. Cretan Lavatera. Annual; occasional/scattered to 
common; berms, dredge spoil, roadsides, alluvial fans; Disturbed Coastal 
Habitat; naturalized; 1806, 1984. 

Malacothamnus fasciculatus (Nutt. ex T. & G.) Greene var. nuttallii 
(Abrams) kearn. Chaparral Mallow. Shrub; occasional/scattered; berms, 
alluvial fans, debris piles; Disturbed Coastal Habitat, Coastal Scrub; 
2320, H. Pollard 26 Aug 1958 (CAS), D. Breedlove 4034 (CAS). 

Malva nicaeensis All. Bull Mallow. Annual; occasional/scattered; berms, 
dredge spoil; Disturbed Coastal Habitat; naturalized; 2202, 2205. 

Malva parviflora L. Cheese-Weed. Annual; common/scattered to common; 
berms, dredge spoil, roadsides, debris piles, alluvial fans, transitional 
wetlands; Disturbed Coastal Habitat; Irregularly Flooded Estuarine 
Emergent Wetland; naturalized; 1803, 2203, 2396. 

Malvella leprosa (Ort.) Krapov. [Sida leprosa (Ort.) K. Schum. var. 
hederacea (Doug!.) K. Schum.]. Alkali Mallow. Perennial herb; 
uncommon/scattered to common; berms, banks; Disturbed Coastal Habitat; 
23h Meneilehle63vi7a (SBBG). 

MIMOSACEAE Mimosa Family 

Acacia longifolia (Andr.) Willd. Golden Wattle. Shrub; rare/rare; berm; 
Disturbed Coastal Habitat; naturalized; 1855. 
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MYOPORACEAE Myoporum Family 

Myoporun laetum Forst. f. Myoporum. Shrub or small tree; occasional to 
common/scattered to abundant; berms, alluvial fans, high marsh; 
cultivated and Disturbed Coastal Habitat or Irregularly Flooded Estuarine 
Emergent Wetland; introduced and persistent or naturalized; 1795, 
H. Pollard 15 Aug 1955 and 9 Sep 1964 (CAS). 

NYCTAGINACEAE Four O'Clock Family 

Abronia umbellata Lam. ssp. umbellata. Sand-Verbena. Prostrate 
Succulent perennial; rare/rare; dune, dredge spoil; Partially Stabilized 
and Stabilized Dunes, Disturbed Coastal Habitat; 2079, 2107, J. Patman 
1123 (SBBG). Vi; 

ONAGRACEAE Evening Primrose Family 

Camissonia cheiranthifolia (Hornem. ex Spreng.) Raimann in Engl. & 
Prantl. ssp. suffruticosa (Wats.) Raven. Beach Primrose. Fig. 68. 
Suffrutescent perennial herb; occasional/scattered to common; dunes, 
sandy roadsides, berms; Partially Stabilized and Stabilized Dune, 
ean Coastal Habitat; Sand Point Rd.; 1860, 1869, J. Patman 1149 
SBBG). 

Epilobiun ciliatum Raf. ssp. ciliatum. [E. adenocaulon Hausskn. ]. 
Northern Willow-Herb. Perennial herb; occasional/scattered; ditches, 
margin of marsh along railroad, stream banks; Palustrine Emergent, 
Scrub/Shrub, and Forested Wetlands; Carpinteria Salt Marsh and Creek; 
2143, H. Pollard 25 Sep 1956, 15 Jul 1957, 4 Sep 1958 (CF). 

OXALIDACEAE Wood-Sorrel Family 

Oxalis Seu L. Sour Grass. Perennial herb; uncommon/scattered; 
berms, debris piles, transitional wetlands; Disturbed Coastal Habitat, 
Irregularly Flooded Estuarine Emergent Wetland; naturalized; 1757. 

PITTOSPORACEAE Pittosporum Family 

Pittosporum undulatum Vent. Victorian Box. Shrub or tree; 
rare/scattered; margin of marsh along railroad; Palustrine Forested 
Wetland; naturalized; 2361. 

PLANTAGINACEAE Plantain Family 

Plantago lanceolata L. Ribgrass or English Plantain. Perennial herb; 
occasional/scattered; berms, roadsides, debris piles; Disturbed Coastal 
Habitat; naturalized; 1979. 

PLUMBAGINACEAE Leadwort Family 

Limoniun californicum (Boiss.) Heller. California Sea Lavender or Marsh 
Rosemary. Fig. 69. Perennial herb; occasional to common/scattered to 
common; berms, alluvial fans, middle and high marshes, transitional 
wetlands; Irregularly Flooded Estuarine Wetland; 1582a, 2063, H. Pollard 
6 Sep 1952 (CAS), D. Breedlove 4040 (CAS), J. Patman [141 (SBBG). 
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Limonium sinuatum (L.) P. Mill. Sea-Lavender. Perennial herb; 
rare/rare; bank of berm; Irregularly Flooded Estuarine Emergent Wetland; 
Apple Rd.; naturalized; 2747. 

POLYGONACEAE Buckwheat Family 

Eriogonun fasciculatum Benth. ssp. foliolosum (Nutt.) Stokes. California 
Buckwheat. Shrub; rare/rare; low ground along railroad; Disturbed 
Coastal Habitat; H. Pollard 19 Sep 1964 (CAS). 

Polygonum arenastrum Jord. ex Boreau. Common Knotweed. Prostrate 
annual; occastonal/scattered; berms, debris piles; Disturbed Coastal 
Habitat; naturalized; 2130. 

Polygonum aviculare L. Common Knotweed. Prostrate annual; 
occasional/scattered; railroad bank, ditches; Disturbed Coastal Habitat, 
Seasonally Flooded Palustrine Emergent Wetland; naturalized; 1782, 
iH.) Poland) 22) Augi1957. (CE). 

Polygonum punctatum E11. var. confertiflorum (Meisn.) Fassett [P. p. var. 
leptostachyum (Meisn.) Small]. Dotted Smartweed. Perennial herb; — 
occasional/scattered to common; ditches; margin of marsh along railroad; 
Palustrine Emergent and Forested Wetlands; 2141, UCSB Bot. Soc. 31. 

Rumex acetocella L. Sheep Sorrel. Perennial herb; rare/rare; Meyers 
(1974). 

Rumex conglomeratus Murr. Green or Clustered Dock. Perennial herb; 
uncommon/scattered; margin of marsh along railroad; Palustrine Forested 
Wetland; naturalized; 1956, 2263. 

Rumex crassus Rech f. Perennial herb; locally extirpated?; marsh; 
Palustrine Emergent Wetland?; C. Smith (1976). 

Rumex crispus L. Curly Dock. Perennial herb; occasional to 
common/scattered; berms, roadsides, alluvial fans, transitional wetlands, 
ditches; Disturbed Coastal Habitat, Irregularly Flooded Estuarine and 
Seasonally Flooded Palustrine Wetlands; naturalized; 1779a. 

Rumex obtusifolius L. ssp. agrestis (Fries) Danser. Bitter Dock. 
Perennial herb; uncommon/scattered?; margin of marsh and along creek; 
Palustrine Emergent Wetland; Santa Monica Creek; naturalized; H. Pollard 
30 Sep 1957, 20 Jun 1958 (CAS), 31 Aug 1961 (SBBG). in 

Rumex salicifolius Weinm. Willow Dock. Perennial herb; uncommon/ 
scattered; margin of marsh adjacent to railroad; Palustrine Forested © 
Wetland; Carpinteria Salt Marsh and Creek; H. Pollard 19 Jul 1957, 1 Aug 
1962 (CAS). 

PRIMULACEAE Primrose Family 

Anagallis arvensis L. var. arvensis. Pimpernel. Annual; occasional/ 
Scattered to common; berms, dredge spoil, ditches; Disturbed Coastal 
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FIG. 60. Bassia hyssopifolia (Pall.) Kuntze. Hyssop-Leaved Bassia. 
a. Habit. b. Branch of inflorescence. c. Flower. d. Mature calyx with hooked spines. 
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FIG. 61. Salicornia virginica L. Pickleweed. 
a. Habit. b. Inflorescence. c. Flower with ripening ovary. d. Seed. 



FIG. 62. Salsola iberica Sennen and Pau. Russian Thistle. 

a. Branch. b. Flower and bracts. c. Winged calyx of fruit. 



FIG. 63. Suaeda calceoliformis (Hook.) Moq. Sea-Blite, Seep-Weed. 
a. Habit. b. Inflorescence. c. Flower. 



FIG. 64. Suaeda californica Wats. var. pubescens Jeps. Wooly Sea-Blite. 
a. Branches. b. Segment of inflorescence. c. Calyx with ripening ovary. 
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FIG. 65. Cressa truxillensis HBK. var. vallicola (Heller) Munz. Alkali Weed. 
a. Habit. b. Flower. c. Ripening ovary. 
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a. Parasitic on Salicornia virginica. b. Inflorescence. c. Flower. d. Seed. 
FIG. 66. Cuscuta salina Engelm. Salt Marsh Dodder. 
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FIG. 67. Frankenia grandifolia Cham. and Schlecht. var. grandifolia. Alkali Heath. 

a. Habit. b. Portion of inflorescence. c. Flower. 



FIG. 68. Camissonia cheiranthifolia (Hornem. ex Spreng.) Raimann in Engl. and Prantl ssp. 
suffruticosa (Wats.) Raven. Beach Primrose. a. Habit. b. Inflorescence. c. Capsule. 



FIG. 69. Limonium californicum (Boiss.) Heller. California Sea-Lavender. 
a. Habit. b. Flower. 



Habitat, Irregularly Flooded Estuarine and Seasonally Flooded Palustrine 

Emergent Wetlands; naturalized; 1781, H. Pollard 1 Aug 1962 (CAS). 

RANUNCULACEAE Crowfoot Family 

Clematis lasiantha Nutt. in T. & G. Chaparral Clematis. Woody vine; 
rare/rare; roadside; Disturbed Coastal Habitat; associated with 
persistent cultivated shrubs?; 2543. 

RHAMNACEAE Buckthorn Family 

Ceanothus megacarpus Nutt. ssp. megacarpus. Bigpod Ceanothus. Shrub; 
rare/scattered; berms, roadsides; Disturbed Coastal Habitat; vicinity of 
Sandyland Cove Rd.; persisting after cultivation?; 2544a. 

Ceanothus spinosus Nutt. in T. & G. Greenbark. Shrub; rare/scattered; 
berms, roadsides; Disturbed Coastal Habitat; vicinity of Sandyland Cove 
Rd., persisting after cultivation?; 2542. 

ROSACEAE Rose Family 

Potentilla anserina L. ssp. pacifica (T. J. Howell) Rousi [P. egedei 
Wormsk. var. grandis (Rydb.) J. T. Howell]. Pacific Silverweed. 
Perennial; locally extirpated?; mouth of Carpinteria Creek; H. Pollard 
21 Aug 1955 (CAS). i 

Rubus ursinus Cham. and Schlecht. California Blackberry. Trailing 
Shrub; occasional/scattered; margin of marsh along railroad; Palustrine 
Forested Wetland; 1788. 

RUBIACEAE Madder Family 

Galium aparine L. Cleavers or Goose Grass. Annual; occasional/common; 
berms, SavTal fans, transitional wetland; Diisturbed Coastal Habitat, 
Irregularly Flooded Estuarine Emergent Wetland; naturalized; 1825, 2210, 
2393, J. Patman 1138 (SBBG). 

Galium parisiense L. Wall Bedstraw. Annual; uncommon/?; Disturbed 
(eae, Habitat; east end of estuary; naturalized; M. Piehl 62433 
SBBG). 

SALICACEAE Willow Family 

Salix exigua Nutt. Narrowleaf Willow. Shrub; locally extirpated?; mouth 
of stream; Disturbed Coastal Habitat, Palustrine Scrub/Shrub Wetland; 
Carpinteria Creek; H. Pollard 7 Mar 1959 (CF). 

Salix laevigata Bebb. Red Willow. Tree; locally extirpated?; along 
Streams and edge of marsh; Palustrine Forested Wetland; Santa Monica and 
Carpinteria Creeks and Carpinteria Salt Marsh; H. Pollard 7 Mar 1959 
(CF), R. Hoffmann 15 Mar 1930 (CAS, SBM). a 
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Salix lasiandra Benth. Yellow Willow. Tree; uncommon/scattered?; mouth 
of creek; Palustrine Forested Wetland; Carpinteria Creek; H. Pollard 
7 Mar 1959 (CAS, SBBG). 

Salix lasiolepis Benth. Arroyo Willow. Fig. 70. Shrub or tree; 
occasional/scattered to abundant; margin of marsh along railroad; berms, 
alluvial fans, ditches; Disturbed Coastal Habitat, Palustrine Emergent, 
Scrub/Shrub and Forested Wetlands; Carpinteria Salt Marsh and Creek; 

Salix sessilifolia Nutt. [S. hindsiana Benth. var. leucodendroides 
(Rowlee) Ball]. Valley Willow. Shrub or small tree; Tocally 
extirpated?; railroad and stream embankments; Disturbed Coastal Habitat, 
fea Scrub/Shrub Wetland; Carpinteria Creek; H. Pollard 7 Mar 1959 
CR). 

SAURURACEAE Lizard-Tail Family 

Anemopsis californica (Nutt.) Hook. and Arn. Yerba Mansa. Fig. 71. 
Stoloniferous perennial herb; uncommon/ abundant; high marsh, transitional 
wetland, seeps; Irregular Flooded Estuarine Emergent Wetland, Seasonally 
Flooded or Saturated Palustrine Emergent Wetland; west end of 
Carpinteria Salt Marsh at Sand Point Rd.; 1730, 1859, H. and M. Dearing 
2781 (SBBG), J. Patman 1145 (SBBG). PT eear s 

SCROPHULARIACEAE Figwort Family 

Cordylanthus maritimus Nutt. ex Benth. in DC. ssp. maritimus. Salt Marsh 
Bird's-Beak. Fig. 72. Annual; uncommon/scattered to abundant; sandbars 
in marsh, high marsh, banks of berms; Irregularly Flooded Estuarine 
Emergent Wetland; along Sand Point Rd. and rarely along Apple Rd.; 1736, 
1945, 2068, H. Pollard 21 Sep 1956 (DS, UC, RSA), R. Hoffmann 13 Aug 1927 
(SBM), A. Grant 1669 (POM), H. and M. Dearing 1760 (SBBG), J. Patman 1148 
(SBBG). | TA aa my 

Kickxia elatine (L.) Dumort. Sharp-Leaved Fluellin. Prostrate perennial 
herb; rare/rare; roadsides; Disturbed Coastal Habitat; naturalized; 
1597. 

Mimulus cardinalis Doug]. Scarlet Monkey-Flower. Perennial herb; 
Tocally extirpated?; mouth of Carpinteria Creek; H. Pollard 4 Sep 1958 
(GER 

Scrophularia californica Cham. and Schlecht. ssp. californica. 
California Figwort. Perennial herb; occasional/scattered; berms, dredge 
spoil; Disturbed Coastal Habitat, Coastal Scrub; 1864. 

Veronica anagallis-aquatica L. Great Water Speedwell. Perennial; 
uncommon/scattered; streambeds and banks; Palustrine and Riverine 
Emergent Wetlands; Carpinteria Creek; naturalized; 2412. 
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SOLANACEAE Nightshade Family 

Datura meteloides DC. Toloache, Jimsonweed. Perennial herb; rare/rare; 
Disturbed Coastal Habitat; Meyers (1974). 

Nicotiana glauca Graham. Tree Tobacco. Shrub or small tree; 
occasional/scattered; berms, alluvial fans, roadsides; Disturbed Coastal 
Habitats, Irregularly Flooded Estuarine Emergent Wetland; naturalized; 
1819. 

Solanum douglasii Dunal. Douglas' Nightshade. Suffrutescent perennial; 
occasional/scattered; berms, alluvial fans; Disturbed Coastal Habitat, 
Coastal Scrub; J. Patman 1124 (SBBG). 

Solanum nigrum L. Black Nightshade. Annual; uncommon/scattered; margin 
of marsh along railroad; Palustrine Forested Wetland; naturalized; 2142, 
2261. 

Solanum nodiflorum Jacq. Small-Flowered Nightshade. Annual; 
occasional/scattered; bank of ditch along railroad; roadsides; Disturbed 
Coastal Habitat; Seasonally Flooded Palustrine Emergent Wetland; 

Solanum xantii Gray var. xantii. Purple Nightshade. Shrub; occasional/ 
scattered; berms; Disturbed Coastal Habitat, Coastal Scrub; 2545b. 

TROPAEOLACEAE Tropaeolum Family 

Tropaeolun majus L. Garden Nasturtium. Annual or perennial; 
uncommon/abundant; debris piles, railroad banks, ditches; Disturbed 
Coastal Habitat, Palustrine Emergent Wetland; naturalized or introduced 
and persistent; 1779b. 

URTICACEAE Nettle Family 

Urtica dioica L. ssp. gracilis (Ait.) Seland var. holosericea (Nutt.) 
Cammantiitche: [U. holosericea Nutt.]. Hoary Nettle. Perennial; 
uncommon/scattered; ditches, banks; Palustrine Emergent Wetland; no 
collection. 

Urtica urens L. Dwarf Nettle. Annual; occasional/scattered; berms; 
Disturbed Coastal Habitat; naturalized; 2753. 

VERBENACEAE Vervain Family 

Verbena lasiostachys Link. Western Verbena. Perennial herb; 
occasional/scattered; berms, dredge spoil, alluvial fans; Disturbed 
Coastal Habitats; 1861. 

SUBCLASS MONOCOTYLEDONEAE 

AMARYLLIDACEAE Amaryllis Family 

AUS) 



Amaryllis belladonna L. Naked Lady. Bulbous perennial herb; rare/rare; 
debris pile adjacent to railroad; Disturbed Coastal Habitat; introduced 
and persistent; no collection. 

CYPERACEAE Sedge Family 

Carex praegracilis W. Boott. Perennial herb; locally extirpated?; sandy 
border of marsh; Irregularly Flooded Estuarine Emergent Wetland, 
Stabilized Dune: R. Hoffmann 20 Apr 1931 (SBM). 

Cyperus esculentus L. Yellow Nut Grass. Perennial herb; uncommon/ 
scattered; roadsides, ditches; Disturbed Coastal Habitat, Palustrine 
Emergent Wetland; naturalized; H. Pollard 6 Sep 1952 (CAS), 8 Aug 1961 
(SBBG). a 

Cyperus alternifolius L. Umbrella Plant. Perennial herb; rare to 
occasional/rare to scattered; margin of marsh, ditches, streambeds; 
Irregularly Flooded Estuarine and Seasonally or Permanently Flooded 
Palustrine Wetlands; naturalized; Carpinteria Salt Marsh and Creek; 1854, 
2414, 

Cyperus eragrostis Lam. Umbrella Sedge. Perennial herb; occasional/ 
scattered; alluvial fans, ditches; Disturbed Coastal Habitat, Seasonally 
or Permanently Flooded or Saturated Palustrine Emergent Wetlands; 
1606, 2266. 

Eleocharis montevidensis Kunth. Spike-Rush. Rhizomatous perennial herb; 
locally extirpated?; mouth of Carpinteria Creek; Palustrine Emergent 
Wetland; H. Pollard 19 Jul 1957 and 26 Aug 1958 (CAS). 

Scirpus americanus Pers. [S. olneyi Gray]. Winged Three-Square. 
Rhizomatous perennial herb; locally extirpated?; mouth of Carpinteria 
Creek and seep east of creek; Estuarine and Palustrine Emergent 
Wetlands; 2408, H. Pollard 21 Aug 1955 (CAS) and 31 Aug 1961 (SBBG). 

Scirpus californicus (C. A. Mey.) Steudel. California Bulrush. Fig. 73. 
Rhizomatous perennial herb; occasional/common to abundant; brackish 
marsh, ditch along railroad; Irregularly Flooded Estuarine and 
Permanently or Seasonally Flooded Palustrine Emergent Wetlands; 1959, 
2145. 

Scirpus maritimus L. [S. paludosus A. Nels.]. Prairie Bulrush. 
Fig. 74. Tuberous perennial herb; occasional to common/scattered to 
abundant; low marsh, middle marsh, tidal and nontidal ditches; 
Irregularly Exposed and Irregular ly Flooded Estuarine Emergent Wetland, 
Permanently and Seasonally Flooded Palustrine Emergent Wetlands; 
Carpinteria Salt Marsh and Creek; 1720, 1960, H. Pollard 21 Sep 1957 
(CAS), 19 July 1957 (SBBG), J. Patman 1147 (SBBG). 

Scirpus microcarpus Pres]. Small-Fruited Bulrush. Rhizomatous perennial 
herb; uncommon/common; ditch along railroad and mouth of Carpinteria 
Creek; Permanently and Seasonally Flooded Palustrine Emergent Wetland; 
Carpinteria Salt Marsh and Creek; 2140, 2159, H. Pollard 19 Jul 1957 
(CER 
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FIG. 70. Salix lasiolepis Benth. Arroyo Willow. 
a. Branch. b. Male catkins. c. Female catkin. d. Female flower. 
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FIG. 71. Anemopsis californica (Nutt.) Hook. and Arn. Yerba Manza. 

a. Habit. b. Inflorescence and stem. 
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FIG. 72. Cordylanthus maritimus Nutt. ex Benth. in DC. ssp. maritimus. 
a. Habit. b. Flower, abaxial view. c. Flower, lateral view. 

Salt Marsh Bird’s-Beak. 



FIG. 73. Scirpus californicus (C. A. Mey.) Steudel. California Bulrush. 
a. Habit. b. Inflorescence with numerous spikelets. c. Rhizome and bases of 

shoots. d. Spikelet. e. Scales. f. Achene with bristles. 



Scirpus pungens Vahl. [S. americanus auct., non Pers.]. Three-Square. 
Rhizomatous perennial herb; Tocally extirpated?; Carpinteria Creek and 
behind dunes at Carpinteria Beach; Estuarine and Palustrine Emergent 
Wetland; 2407, H. Pollard 29 Jul 1957 (CAS), R. Hoffmann 4 Sep 1930 
(SBM), C. Smith 2283 (SBBG). ee 

JUNCACEAE Rush Family 

Juncus acutus L. var. sphaerocarpus Engelm. Spiny Rush. Caespitose 
perennial herb; locally extirpated; behind dunes and near railroad yard; 
Stabilized Dune, Estuarine and Palustrine Emergent Wetlands; F. Coville 
(?) ca. 1895 (SBM), H. Pollard 20 Jun 1958 (CAS), C. Smith 1720 (SBBG). 

Juncus bufonius L. Common Toad Rush. Fig. 75. Annuals; occasional to 
common/scattered to abundant; berms, dredge spoil, alluvial fans, high 
marsh, transitional wetlands, ditches along railroad; Disturbed Coastal 
Habitats, Irregularly Flooded Estuarine and Seasonally Flooded or 
Saturated Palustrine Emergent Wetlands; 2389, 2390, 2403. 

Juncus patens E. Mey. Spreading Rush. Fig. 76. Caespitose perennial 
herb; uncommon/scattered; margin of marsh along railroad; Palustrine 
Forested Wetland; J. Patman 1146 (SBBG). 

Juncus rugulosus Engelm. Wrinkled Rush. Rhizomatous perennial; 
Scamentecal Ty extirpated?; marsh above mouth of Carpinteria Creek; 
H. Pollard 29 Jul 1957 (CAS), 4 Sep 1958 (CF). 

Juncus textilis Buch. Basket Rush. Rhizomatous perennial; uncommon/ 
common to abundant; seep at northwestern margin of estuary and mouth of 
creek; Palustrine Emergent Wetland; Carpinteria Salt Marsh and Creek; 
1778, 2406, 2415, H. Pollard 19 Jul 1957 (CAS, RSA) 26 Aug 1958 (CAS), 
R. Beeks 22 Oct 1951, R. Hoffmann 13 Aug 1927 (SBM). 

Juncus xiphioides E. Mey. Iris-Leaved Rush. Rhizomatous perennial herb; 
uncommon/scattered?; marsh at mouth of Carpinteria Creek; Palustrine 

Emergent Wetland; H. Pollard 31 Aug 1952 (CAS), 17 Jul 1959 (SBBG). 

JUNCAGINACEAE Arrow-Grass Family 

Triglochin concinna Burtt-Davy. Seaside Arrow-Grass. Fig. 77. Rhizoma- 
tous perennial herb; rare/scattered to abundant; middle to upper marsh; 
Irregularly Flooded Estuarine Emergent Wetland; western end of estuary 
and east of Apple Rd.; 1735, 2077, R. Hoffmann 13 Aug 1927 (SBM). 

Triglochin striata Ruiz and Pavon. Three-Ribbed Arrow-Grass. 
Rhizomatous perennial herb; locally extirpated?; marsh at mouth of 
Carpinteria Creek; H. Pollard 5 Sep 1957 (CAS, UC). 

LEMNACEAE Duckweed Family 

Lemna gibba L. Gibbous Duckweed. Floating annual; locally extirpated?; 
stagnant pools on Franklin Creek at railroad; Palustrine and Riverine 
Wetland; H. Pollard 21 Oct 1958 (CAS). 
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Lemna minor L. Lesser Duckweed. Floating annual; occasional/scattered 
to abundant; ditches along railroad and stagnant pools on Franklin Creek 
at railroad; Palustrine and Riverine Wetland; 2264, H. Pollard 21 Oct 

1958 (CAS). if 

LILIACEAE Lily Family 

Asparagus officinalis L. Asparagus. Perennial herb; uncommon/scattered; 
ditch along railroad; Seasonally Flooded Emergent Wetland; naturalized; 
2513, 

Yucca gloriosa L. Spanish Dagger. Evergreen shrub; rare/rare; debris 
pile; Disturbed Coastal Habitat; introduced and persistent; 2317. 

POACEAE Grass Family 

Agrostis semiverticillata (Forsk.) C. Christens. Water Bent. Stoloni- 
Ferous perennial; occastonal/scattered; ditches, transitional wetland; 
Irregularly Flooded Estuarine Emergent Wetland; Seasonally Flooded 
Palustrine Emergent Wetland; naturalized; 1601. 

Agrostis stolonifera L. var. major (Gaud.) Farwell. Redtop. Stoloni- 
ferous perennial; uncommon/scattered?; roadside behind beach; Disturbed 
Coastal Habitat; naturalized; H. Pollard 20 Aug 1965 (SBBG). 

Arundo donax L. var. donax. Giant Reed. Stout perennial; uncommon/ 
common to abundant; debris piles, alluvial fans; Disturbed Coastal 
Habitat; introduced and persisent; 1811. 

Arundo donax L. var. versicolor (P. Mills) Stokes. Striped Giant Reed. 
Stout perennial; uncommon/abundant; margin of marsh along railroad, 
transitional wetland; Palustrine Emergent Wetland, Disturbed Coastal 
Habitat?; introduced and persistent?; 1949, H. Pollard 24 Nov 1958 (GAS# 

SBBG). 

Avena fatua L. Wild Oat. Annual; occasional to common/scattered to 
common; berms, dredging spoil, alluvial fans, roadsides, transitional or 
temporary wetlands; Disturbed Coastal Habitat, Grassland, Irregularly 
Flooded Estuarine and Seasonally or Temporarily Flooded Palustrine 
Wetlands; naturalized; 1797, 1968, 2190a. 

Bromus carinatus Hook. & Arn. var. carinatus. California Brome. 
Perennial; rare/uncommon; edge of marsh; Grassland?; R. Hoffmann 30 May 
1925 (SBM). a 

Bromus diandrus Roth. Ripgut Grass. Annual; occasional/scattered to 
abundant; berms, dredge spoil, roadsides, debris piles, alluvial fans, 
transitional or vernal wetlands; Disturbed Coastal Habitat, Grassland, 
Irregularly Flooded Estuarine and Seasonally Flooded or Saturated 
Palustrine Emergent Wetlands; naturalized; 1772, 1792, 1816, 2185. 

Bromus hordeaceus L. ssp. hordeaceus (B. mollis L.) [probably including 
material Of Ba) in ssp. molliformis (Lloyd) Maire and Weiller in Maire]. 
Soft Chess. Annual; occasional/scattered to common; berms, dredge 
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spoil, roadsides, alluvial fans, transitional or vernal wetlands; 
Disturbed Coastal Habitat, Grassland, Irregularly Flooded Estuarine and 
Seasonally Flooded or Saturated Palustrine Emergent Wetlands; 
naturalized; 1762, 2187. 

Bromus rubens L. Foxtail Chess. Annual; occasional/scattered to common; 
berms, dredge spoil, transitional or vernal wetlands; Disturbed Coastal 
Habitat, Irregularly Flooded Estuarine and Seasonally Flooded or 
Saturated Palustrine Emergent Wetlands; naturalized; 1828, 2185. 

Bromus willdenowii Kunth. Rescue Grass. Annual or biennial; 
uncommon/scattered to abundant; berms, roadsides, vernal wetlands; 
Disturbed Coastal Habitat, Seasonally Flooded or Saturated Palustrine 
Emergent Wetland; naturalized; 1938, 2186. 

Chloris gayana Kunth. Rhodes Grass. Stoloniferous perennial; 
rare/common?; along railroad at Franklin Creek; Disturbed Coastal 
Habitat; naturalized; H. Pollard 21 Aug 1958 and 24 Nov 1958 (SBBG). 

Cynodon dactylon. Bermudagrass. Creeping rhizomatous perennial; 
uncommon/abundant; roadsides, railroad banks, debris piles; Disturbed 
Coastal Habitats; naturalized; 1978. 

Distichlis spicata (L.) Greene var. spicata. Saltgrass. Fig. 77. 
Rhizomatous perennial; common/common to abundant; berms, roadsides, 
dunes, middle and upper marshes, diked marshes, transitional and seasonal 
wetlands; Disturbed Coastal Habitat, Stabilized Dune, Irregularly Flooded 
Estuarine and Seasonally Flooded Palustrine Emergent Wetlands; 1976, 
C. Smith 2488 (SBBG), J. Patman 1140 (SBBG). 

Echinochloa crusgalli (L.) Beauv. var. oryzicola (Vasing) Ohwi. Barnyard 
Grass. Annual; occasional/scattered to common; ditches along railroad; 
Permanently and Seasonally Flooded and Saturated Palustrine Emergent 
Wetlands; naturalized; 1723, 2073, M. Piehl 62435 (SBBG). 

Elymus condensatus Pres]. Giant Rye-Grass. Stout rhizomatous perennial; 
occasional/scattered; berms, dredge spoil, roadsides, alluvial fans; 
Disturbed Coastal Habitat, Grassland, Coastal Scrub; 1614, 1813, 1970, 
(ZSV AAR 

Eragrostis barrelieri Daveau. Annual; uncommon/?; low waste ground at 
aan of Carpinteria Creek; Disturbed Coastal Habitat or Emergent 
Wetland?; naturalized; H. Pollard 4 Sep 1958 (CAS). 

Eragrostis orcuttiana Vasey. Orcutt's Eragrostis. Annual; locally | 
extirpated?; low ground at mouth of Carpinteria Creek; Disturbed Coastal 
ae Cc i: Emergent Wetland?; H. Pollard 4 Sep 1958, 26 Aug 1958, 4 Sep 
1958 (CF) . y 

Eragrostis pectinacea (Michx.) Nees. [E. diffusa Buck].]. Annual; 
uncommon/?; Tow waste ground at mouth of Carpinteria Creek; Disturbed 
Coastal Habitat or Emergent Wetland?; naturalized?; H. Pollard 4 Sep 
1958 (CAS). By 
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Hordeum depressum (Scribn. & Sm.) Rydb. Alkali Barley. Fig. 78. 
Annual; uncommon/scattered to common; berms, alluvial fans, high marsh, 
vernal wetlands; Irregularly Flooded Estuarine and Seasonally Flooded 
Palustrine Emergent Wetlands; Apple Rd. and alluvial fan west of Santa 
Monica Creek; 2547, 2548, 2637. 

Hordeum geniculatum All. Mediterranean Barley. Fig. 79. Annual; 
common/common to abundant; berms, dredge spoil, transitional and vernal 
wetlands; Disturbed Coastal Habitat, Irregularly Flooded Estuarine and 
Seasonally Flooded Palustrine Emergent Wetlands; naturalized; 1616, 1867, 
1981, 2196, R. Hoffmann 30 May 1925 (SBM). 

Hordeum murinum L. ssp. leporinum (Link) Arcangeli. [H. leporinum Link]. 
Wild Barley. Fig. 79. Annual; occasional/scattered to common; berms, 
dredge spoil, transitional wetland; Disturbed Coastal Habitat, 
Irregularly Flocded Estuarine Emergent Wetland; naturalized; 1866, 1980, 
2190b, 2398, 2546. 

Leptochloa fascicularis (Lam.) Gray. [Diplachne fascicularis (Lam.) 
Beauv.|. Bearded Spangletop or Clustered Salt-Grass. Annual; uncommon/ 
scattered; ditches; Palustrine Emergent Wetland; naturalized?; 1596. 

Lolium multiflorun Lam. [Lolium perenne L. ssp. multiflorum (Lam. ) 
Husnot]. Italian Ryegrass. Annual or perennial; occasional to 
common/common to abundant; berms, dredge spoil, roadsides, alluvial fans, 
transitional or vernal wetlands. Disturbed Coastal Habitat, Irregularly 
Flooded Estuarine and Seasonally Flooded Palustrine Emergent Wetlands; 
naturalized; 1807, 2188, R. Hoffmann 30 May 1925 (SBM). 

Monanthochloe littoralis Engelm. Shoregrass. Fig. 80. Stoloniferous 
perennial; occasional/common to abundant; berms, alluvial fans, sandbars 
in marsh, high marsh; Irregularly Flooded Estuarine Emergent Wetland; 
Apple Rd., alluvial fan west of Santa Monica Creek, sandbar north of Sand 
Point Rd.; 1583, 1737, 1944, 2387, H. Pollard 9 Aug 1962 (SBBG), 
J. Patman 1164 (SBBG), H. Wilson 15 Oct 1949 (SBBG). 

Oryzopsis miliacea (L.) Benth. & Hook. ex Aschers. and Graebn. 
[Piptathesum miliaceum (L.) Cosson.]. Rice Grass. Caespitose perennial 
herb; occasional/scattered; berms, dredge spoil, roadsides, alluvial 
fans; Disturbed Coastal Habitat, Grassland; naturalized; 1834, 2075. 

Parapholis incurva (L.) €. —E. Hubb. Sicklegrass. Fig. 80. Annual; 
common/common to abundant; berms, alluvial fans, salt flats, high marsh, 
diked marshes, transitional and vernal wetlands. Disturbed Coastal 
Habitat, Irregularly Flooded Estuarine and Seasonally Flooded Palustrine 
Emergent Wetlands; naturalized; 1836, 1853, 2386. . 

Paspalum dilatatum Poir. Dallis Grass. Caespitose perennial; 
occasional/scattered; margins of ditches along railroad; Permanently or 
Seasonally Flooded and Saturated Palustrine Emergent Wetlands; natural- 
VZedy 19555) 2137" 

Pennisetum clandestinum Hochst. ex Chiov. Kikuyu Grass. Stoloniferus 
perennial; occaSional/common to abundant; berms, roadsides, railroad 
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Prairie Bulrush. 
d. Spikelet. 

FIG. 74. Scirpus maritimus L. 
a. Habit. b. Inflorescence. c. Tuberous rhizome and bases of shoots. 

e. Scales. f. Achene with bristles. 



FIG. 75. Juncus bufonius L. Common Toad Rush. 
a, b. Habit. c. Flowers, in bud. c. Flower with bracts, tepals, fruit (capsule). 



FIG. 76. Juncus patens E. Mey. Spreading Rush. 
a. Habit. b. Flowers, in bud. c. Capsules and inflorescence. 



FIG. 77. Triglochin concinna Burtt-Davy. Seaside Arrowgrass. 

a. Habit. b. Flowers. c. Capsule. Distichlis spicata (L.) Greene. var. spicata. 

Saltgrass. d. Habit, male plant. e. Spikelet with pistillate florets. f. Spikelet with 

staminate florets. 
| 



banks, debris piles, alluvial fans; Disturbed Coastal Habitat, Seasonally 

Flooded Palustrine Emergent Wetlands; naturalized; M. Piehl 62438 
(SBBG). 

Pennisetum villosum R. Br. ex. Fresen. Feathertop. Caespitose 
perennial; uncommon/scattered; railroad banks; Disturbed Coastal Habitat; 
naturalized; 1603, 2074. 

Poa annua LL. Wintergrass. Tufted annual; occasional/scattered; margins 
Of ditches along railroad; Seasonally Flooded or Saturated Palustrine 
Emergent Wetlands; naturalized; 1783. 

Polypogon interruptus H.B.K. Beard Grass. Caespitose perennial; 
occasional/scattered; berm slopes, ditches along railroad; Irregularly 
Flooded Estuarine and Seasonally Flooded or Saturated Palustrine Emergent 
Wetlands; naturalized; 1857. 

Polypogon monspeliensis (L.) Desf. Rabbitsfoot Grass. Annual herb; 
occasional/scattered to common; berm slopes, brackish marsh, ditches 
along railroad; Irregularly Flooded Estuarine and Seasonally Flooded or 
Saturated Palustrine Emergent Wetland; naturalized; 1852, 1961, J. Patman 
1119, 1161 (SBBG). & 

Setaria geniculata (Lam.) Beauv. Perennial Foxtail. Caespitose 
perennial; uncommon/?; waste ground at mouth of Carpinteria Creek; 
Disturbed Coastal Habitat?; naturalized; H. Pollard 17 Jul 1959 (SBBG). 

Setaria pumila (Poir.) Schultes. [S. lutescens (Wiegel) F. T. Hubbard]. 
Yellow Foxtail. Annual; uncommon/?; weedy area at mouth of Carpinteria 
cee Disturbed Coastal Habitat?; naturalized; H. Pollard 4 Sep 1958 
CF)e ne 

Sorghum bicolor (L.) Moench ssp. bicolor. Sorghum. Annual; 
uncommon/scattered; railroad banks and margins; Disturbed Coastal 
Habitat; naturalized; 1602, H. Pollard 9 Sep 1964 (CAS, SBBG). 

Sorghum sudanense (Piper) Stapf. [S. bicolor (L.) Moench var. sudanense 
(Piper) A. S. Hitchc.]. Sudan Grass. Annual; uncommon/?; railroad banks 
and margins; Disturbed Coastal Habitat; naturalized; H. Pollard 8 Aug 
1961 (CAS, SBBG). 

Vulpia bromoides (L.) S. F. Gray. [Festuca dertonensis (All.) Aschers. 
& Graebn.]. Foxtail Fescue. Annual; occasional/common to abundant; 
berms, high marsh, transitional wetlands; Disturbed Coastal Habitat, 
Irregularly Flooded Estuarine Emergent Wetland; naturalized; 1801, 2198. 

RUPPIACEAE Ditchgrass Family 

Ruppia maritima L. Ditchgrass. Fig. 81. Rooted submerged annual; 
rare/abundant; vernal wetland in depression; Seasonally Flooded 
Palustrine Wetland and Permanently Flood Estuarine Emergent Wetland; 
south end of Apple Rd., mouth of Carpinteria Creek; 1615, 2799. 
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TYPHACEAE Cattail Family 

Typha domingensis Pers. Narrowleaf Cattail. Stout rhizomatous perennia} 
herb; occasional/common to abundant; high marsh, ditches along railroad; 
Irregularly Flooded Estuarine and Permanently or Seasonally Flooded 
Palustrine Emergent Wetlands; Carpinteria Salt Marsh and Creek; 1725, 
2521, H. Pollard 15 Aug 1955 (CAS), 21 Aug 1955 (CAS). 

Typha domingensis Pers. X T. latifolia L. [T. X glauca Godr.]. Hybrid 
Cattail. Stout rhizomatous perennial herb; occasional/common to 
abundant; ditches along railroad; Permanently and Seasonally Flooded 
aM Emergent Wetland; 2520, H. Pollard 15 Aug 1955 (CF), 9 Aug 1968 
SBBG). 

Typha latifolia L. Broadleaf Cattail. Stout rhizomatous perennial herb; 
occasional/common to abundant; ditches along railroad; Permanently and 
Seasonally Flooded Palustrine Emergent Wetland; 1722, 2522, H. Pollard 
9 Aug 1968 (SBBG). Ty 
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FIG. 78. Hordeum depressum (Scribn. and Sm.) Rydb. Alkali Barley. 

a. Habit. b. Spike. c. Spikelets, three per node, adaxial view. d. Spikelets, abaxial view. 



——_S—_— 

S=SS—>—>HRE 
Z__— — 
= 

— 

———— 
LEAF 7 LF Lo 

SSS 

Za 
2-2 Ze 

ZAALZ=Z=B 
me - == 

——— 
SSSSs SS 

SSS 

—S 

—7 

ZA 
— SS LLL 

SSS 

\V . WH 
d VV b NY 

= = 

FIG. 79. Hordeum geniculatum All. Mediterranean Barley. 
a. Habit. b. Spike. c. Spikelets, three per node, adaxial view. 

L. ssp. leporinum (Link) Arcangeli. Wild Barley. d. Spike. e. Spi 

per node, adaxial view. 
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FIG. 80. Monanthochloe littoralis Engelm. Shoregrass. 

a. Habit, female plant. b. Spikelet with pistillate florets on leafy stem. c. Spikelet 

with staminate florets. Parapholis incurva (L.) C. E. Hubb.  Sicklegrass. 
d. Habit. e. Spikelets embedded in rachis. 





INDEX TO THE CATALOGUE 

ORO MMe UNDO NACA... see o's oe ow 259 
PSRMAMMIONG ITO LAs sc ccsicccs cele 258 
AGWOSTIS) ©... cee e cee ec ecervess 280 
SEMMVEMENIG TI VATCAL sles sce e es 280 
PUPONNOMMMMCIsinic vec ve ccs stele a be 280 

PRIEAOAGE ACM e lei cicic ove cisiecieiscceeces 221 
Alkali 
PRN terel nicl cliclccels ec 00000 282,289 
HEI 6 0 COC OOOO ee 257 
MIAN MNOWINCR severe: svetieveveje'eis's ec se ee es 258 
MPICCIRW vctayeveverevccs-ale oa de eels 256,266 

PAAIKEM MRAM Vs scccccecccesees 222 
PTAIMOMIEMAGLAC .:. 10 vise cece see eee 222 
ERMAN ey cicieycnstsleis eevee eee es e088 222 
TROLS i yerersycrcsoesvosen wiere Bible ess 222 
Oct2 Kls cog eee Sea eee 222 

PIVEVAVANINICACCAC ... ..0..secs'e scee see 213 
Piel S DEILAdGONNA..... 0.0 274 
2 AS Ee 273 
ATDFOS 1 Glo 6 66.6 CRIT ae 225 

Cen SSOMIS Se eee eae 225,228 
0S [OSURG I Oe ten enn Zeo 

Misinoklamspectabilis.....0.... ZS 
PIPAGRUNACCAC cso sce cesses eee. 222 
IMGGAUISPAGVENSTIS ....0 sec ce ees 260 
Anemopsiismcalinornica........6. 27 
AmedeCranCOrdiTOlia......scebes 237) 
PTAC te iclccccicccc cece es cues 222 
BpMUMngGaVveolens........... CLO OCT: 
PUOGVMAGCAG Sloe cece c cet eee we 225 
PTPOUMNGCE ACs o06 cicis eves ec ces ee ewe 225 
AaGOW=GreaSS Family....c.ceccece 279 
GOMOD TOW eccie es cercs ese 2025275 
MMCMMSHIehcicclets ccc cle atce ce cece 225 
STENNIS oo ORO Renee ee 225 
BOMMORMIGI..s..s coe ca ces 225,229 
ERMUGIMSHLAMA\s: <ishs)s'oisie/elerecercre ole e's 225 

Arthrocnemum subterminale. .245,249 
GING OMGOMAXsivicecicescvsccdes es 280 
SSDI AGUS DE Solo OO OOD ODE OD CICLO 280 
ASmagagus OFFICINALIS. «0.60005 280 
PERCY taste oo wisi el a Stone sieves os eee 225 

BxGIBbStrestebcteiavcsererardtovel cee v'sl aie siete ts 225 
UD UMAGUSY. cor ceierd Seas ees ws 22515230 

NSIC TRA COC shetsiclelstetere's ov lste e cleee e's 225 
PAAR OXet cher alot hater avctckene sictaraiee dee 246 

SAMMNOMMACactaewisc cee cute ¢ 246,250 
ENEAORMTNSi sas ccc ace oe 8 246,251 
Teucophylla ePatetlan ate wetonals were torelole's 246 
GENES SEBS 6 ob 6shG0d 50d 246,252 
OSCAR acisscisvenersieve sueiehveieieve ve 246,253 

293 

SEMUMDACG AU Ai pereietotersisucterdia ers 246,254 
WE SOMA cPievercvorcetest crores fates 246,254 

Australian 
COUN LAY Sri avieverceVolarens¥ase Meveteres ot oats 226 
Sallis USM veycvevevanoreterotereltes eters 246,254 

AWG Miclintuas GU aicwel svcvevavel at cre ceterte ict aletetelete 280 
BG Chia alSieiateveteueletnacvensicuterei eld 225226 

GOUG MAS i itonsievciorovevscovercravelaere DCD eS) 
GUERIN OS diessvchatctetersterctersvenevetorenorers 226 
PUMICE TS icvapeespaver ah crouse ctu’ 226,232 

BlaranlyaradmGisiaSSisivenentorn lr sloets eee s 281 
BaSehiiainsaMileliysts ievsvere etree wtotederere 237 
Bia SCIACCA Cacchilorcsevavaverevevele eters Moueliene 231); 
BASKOLHRUSINaxc: ate: craves opsrereraiererereteteters 279 
BiaSSillal iNYSSOPA Olav... 246,261 
Beach 

DYalITROS|OEncwcusvonsnsusvelohevetergvete te 259,269 
Sail ED US Mivaversievelecevsy sl aveceterretete a as 246 

BEAISINGRASS st sverstoxshorendieletolete ts atesuets 287 
Bearded Spangiieton.. wes Shc. che 282 
BeaviemGall iGAaGtuUsisn Sire ourtets See 245 
BeHleulire es tisrdettorcvads toverats soe see abate 226 
BEVINUGAGIEASS -c tetris chalero wise le hers’ 281 
BO VaGOSictersvererronene si auevekevelersrar este eoters 238 
BeVg Ulan CRMC CTs: siersvarocasenctatorovscie 6 i's 222 
BEAN WWUNG AtaTS ol cons sai ttenctetee oie oils 246 
Biennial Sagewort...........66- 225 
BiG pOdMGeanOE Musi sensieie's oc elee's 271 
BilMOWGEG raieravervevers cisieleve otetete cis sels 255 
Bind US=FOOE TieEHO Ties cere ce es 256 
Bitter 

NO Gkisvsncveravaveveretssa a yatta tevercte evaterevs 260 
GODS EDEMA Varehdidietevevorexcieve: sens sveiors 257 

Black 
MUNSI AIRC): key torewexcusvavstevare sole elec avec 238 
NianginGSinad On aaecctis oerete tec’ stele 213 

BOGEONES <Sand -SPuUGhVicn..c0 e's 6/5 245 
BORA GNA TY: vers cuever o cvecslere clanererene 237 
BORAGAMACE AC. faevesterexslsieiele ols eens 231 
Boussingaultia gracilis... <.ss 237 
Brranchuimgmpmacellidertsiels cs « vee 257 
BISdSiS WBUTECONS a veleietere goes to's 2205239 
Bina SiSiliGalay-wacvetecestevelscletivecehetore ovate 238 

GENMCUilat ais craic vere acieteietely gels 238 
WU Potvaauetcitav char ndeevananemcrceates: oteee 238 
VRAD A srcrerer sector one) cv evero) suetavele evens s: sce 238 

BYPASISWIC ACC ACK ersreveretetecslocie oe eves 's 238 
Birauine Si:SCOURING=RUSK xe... .'sslee ZON 
BREWERS SahE DUSK sclera eels 246,251 
BIGiISIFILV GOOSEDERGY nelc'scle cisie e's. +s (Aey | 
Buoadileak attains c..s. si 6 + +010 288 



CAM UNA USE sie vommusdeneleveierarelelers coir 280 
GATT USI Sicily Stee Or TAR aa ae 280 
WORASACEUS erly ee eeu acai 280 
MOM TONIMUS My Marcveliciersi st teteteie tae 280 
PUDOTIS sire cites sl Sire! os alas abet fotolia 281 
Wil LOOMOW A ister, 5c)6 45,4 c. ue Seana 281 

BUCKEMORM Famiiiliyjerjerueisiy orvateneree 27h 
Buckwheat) Fam iilyerrererrere erences ovens 260 
Bul Mal WOwsi as cpcisusversveredeveucicte eietes 258 
Bue SO TOMOYG ei oes. cias ovettverekonnter oence 256 
CACE ACCA reeled cyeseievevereystiotoeaereietels 245 
Cac GUSH RAM WY ae. cise, cous syclevele leone 245 
Cakii le: mary temas cic, popetorse: te 238,243 
California 

BKACKD CIR W ci cieichencuscohelouctoeonenster stale Adil 
BHGOMC eis: oy/ay'oy ce) uilchetelel ten ebavotenelecal bene 280 
BUCK WHE ates uetioet cl teen cWellan, sists 260 
Bitlet cictepes) éieveyetevereletove eves 274,278 
FAQ WON (Cys isi ceweneyevonerenehenenseatonereteteraice Cie 
Gold emnmod se: cs. cic Bevecsicuansicteiele siete 237 
Hedge: NELEN Oh us: siechslecbenete ore enete 258 
Sai CDUSM a.) chaetate crotecieres 246,250 
Sea Laviender caer cine 259,270 

Calystegia macrostegia......... 255 
Camissonia cheiranthifolia.259,269 
CONVO ROWS nies oes a arene: 23) 
Caper SOUNGElciNelscevorevctototcolete dereve 256 
Cape POM TAGS Aes 465) ci.0) Westenra alenerete 245 
Cardamine oligosperma......ecc. 238 
Carduus pycnocephalus.......... 226 
Carex Praegmac iS iicieies.« esis 274 
Carpet Weed {Famillivsies. eich. ceiie. Zien 
CarpObrOLUsigcsis ierorscereiole occa slleletens Zen 

ACCU MALO MUS)«; 5 sinc cieverg cremserelas (Las 
QCLUTTEES yale, cyaitelsy oi coeperte Hae temceatetn 221 

Gar yopniylilaGede es. 5 seve sens evens 245 
CaS LOG -Beatn.) <ivevarsucvejorersdenevelelolotenene 256 
Cat tant Family vy opis cutisrctanerteres 288 
GOAN OE MUSH ois Severe) Mattie. eet eaatiabens (Alpi 
MEGaCAn DUS sie. c)rclssoeheveneiererenereie AU 
SPMMOSUS ee ier spsvoperonenettonetelenoetclone 271 

Cele ys yaar staves ZOCRLCT 
Cee Y, RamyYy «she orstenel wrsteteter elteierte 2272 
Centaurea melitensiS.....seeeee 226 
Chaparral 
COMA HS ioc sil sf sro sicotes Sevens atenenotene 271 
Mall OWA cprisscelteslevepouavovexeseuekeelstetts 258 

CeEeSe=Weeds oi5 oiie'<6) cielarelevenesorencuciene 258 
Chenopod aCeaess,. 2, ,<, stile rctevetelteite 245 
ChENOPOGUMs sere rsiecsveneicres svete 246,255 

Her FANGTe Rie. aia wal ee ie 246 

294 

MACKOSPEMUM <i! cree cuelereciciste a 255 
FINRA CN ene ara 259 
SUM M GUM eee ace sien tavete re ate sede onations 255 

Chior is? qiayamavyar parce sie siren: 281 
GAVEKS cere) sive ey Sronetale eh tteerere eratans 271 

Clematis. Was tanthackc. ice cenr Cae 
CURE ASUSI cus Mel rowers 236 
Clustered 
DOG Kis: cys leps.tejonedeisleveter eterna 5 creole 260 
Salit=Grassie ces ye See a 282 

Coast 
Golidenbusinice cee tee aes 235,240 
GOOSCHOOE oi) cis eas oly evo eer 255 
MOM MG=GIOMY,.:<\. S:eicretoce ercrepeietene 255 

Coastal 

HOS ACK aiei5 55 ls osossheusiaiearees nets 256 
Sagebrush. icp cuted 225.229 

Cock ebuUr evi siete tie jssoueeae ere 237 
Common 

BOC ois lcials cibveselaceemucee arora 246 
Cat chit ly so: vs Sree Wi ekoye: ctererel anaes 245 
Chickweed .:..2.. ste fetes nee 245 
E UCY YD Gales) cicieis: alesersvovones sherenoronetete 257 
GROUNISE Ts. ceil. cite rrr eee 236 
HaZard 1a. Worse) 4 ale: clerarerrcronotcnehetere 235 
KNOCWEO dis iio. cists eS cue char choreee 260 
RAQwee@d oc) eiels, ais, slic cele ovelercenereetarn 225 
SOW= TS te. ici se cetteteecton. aenetenae 237 
TO.adw RUSM iso ty haters cea 279 
VOICI g:ceh Sigis avslenal otrstar trevetene: 6 verre 257 

Conaum: MmaCuilacUumeien sect 222 
ONVOUNVUNAECC AS ei ee ey isa 255 

ConvolvulusS arvenSiS......seeee 255 
CONV-Za is crohe scare ee trac, RA pas 226 

Dona enSiise ae eas) eae cela 226 
GAMACENSIS ceteieilceee erate iRae ae 226 

Cordylanthus maritimus..... USAT 
CORONOPUSMaTGITIUS umlsrcn ei eiees 238 
CoLton=BiatiGingmp lant si. rlesta ie 235) 
COL UW ate Cees Sule ian Wi ce anette 226 

AUISIEN aS Sralieeeesaiarote:c states tedeten 226 
COROMODUON Jaye. occa 226,233 

COYOTE) BRUSM IAs. occ di cre cleterelenenehe 226 
EVOSS aie. s iaaiereteres shale eiorehotele: seals 256,266 
GEDGESS ais sco eis sieve aleve ee eorerereee 256 
Emax LUCMSAS yusiac es coeioe 256,266 

Cretan Maviateridie. soc ccroeiercdcierers 258 
Crowfoot, Fam lyeursvs ccc icvertorernrene Zips 
CU TY DOCK iis vit ete veueuele cabmenelemeyes 260 
GuscubaSallimanyic. cea 256,267 
CUSCUPACE AGL ius ceeeepetereta near 256 
Cut-leaved Water Parsnip....... 222 



Py MOCONMGACTY TOM: <.cc. oieiee stores e 281 
XR? ACOCAA AA Gera os OG OCC CCS 274 
I DEVUISS 6 to GOGO Cabo BOG eI tre 274 

SUMPCTAMON MUSES cP ar irs wie oe 274 
2 AGF OSCISR BRR Sa Oa Hiei 274 
SSCUIGTEUS C4 dee Goer ens 274 

MRAM PENVALTS .... sc 0sc08 0 226 
TAS (ASS 282 
Datla MEtelOIdeS.....ccccccses 273 
BTCC Iclelercic core 0 oe cilsve eels sie 256 
DESCUIPAaMila PINNAtAs.. 2.00000 238 
DESCHEMENGECDErTY.....ecceccen’ 245 
Drpliachne faScicularis.......0. 282 
DisichisaSs spicata......... 281,286 
DT ECIGhESS Rae 287,292 
DIMEGMGRASS FANT. c.550cccce ees 287 
Poulclae [FGI Ve Reece eke eaeara ene 256 
OGDAMEM RANT TY. .0c0ccccscesccee (aS) 
MomeedmSmar tweed... . 1... ee eee 260 
Domgiasy MUGWONE:... ss ccccsccceee 225 
Douglas' Nightshade.......eceee (Ai/8} 
Drosanthenum floribundum....... 222 
MUEKWEEGMFAMTNY. 0. eecieeies eee 279 
UME MANACOLA IX. 26. ccc es ecees 236 
PMIBMINCIEIUIIC! cc, 0\0\cc es s0.00 0's es 0’ ZS 
Pehnnochiiod crusgalli...).....5. 281 
Eleocharis montevidensis....... 274 
Elymus GONMENSACUS. seuss toes 281 
English 

NAVEEN ede sists lovs:(6<0%0 (0:(00 jsvelelle)'e\'eeie ee 225 
Piltanivaini.. .... Reve deropetelete le la toue tare 259 

ERUMMMOOMIUMs s cleeis oclece cece vsesees 259 
FRAO UMOM ele: o's sree: sere ele sieceis eve 259 
TARO oc8 s/o jo,;0us  wileral'sie over’ 259 
EMMIS ACC AC), 5 0.0.0.0j0:010 0 0.0 eeleisieie Died 
ECU SCUUILA OO Cee nee eae ree 221 
PICs cis cic lele wiarsis wis vermselete 221 
EEVAIGIALUM... 0. 0 eee svefenetorotells Ze 
2 Me ECTON Sacer eee Za 223 

ET SCPOSISRGR OO a ICE aIe 281 
barre iGrisesaeunocco0 6 oGooes 281 
dL PUSD eee ae ee eer 281 
AGSURCMIAM Ais io ieperepe.o,e, 010 0 ofei'e foresees 281 
PCCRMIMAGC CA sue feceyejeieye. 6 010 0.0.0005000\" 281 

Eriogonum fa sciculatum. aavenctietoteiene 260 
EROGMIUMEMOSCHACUM, .. cae seco. oe 251, 
Eucrypta chrysanthemifolia..... 257, 
EU ONO aa ee 256 
(EPS ac doe OOn ONO ne ean ae 256 
PIS DIMUSH EN Voteen. sic hal or cneberorniere steselere 256 

AUDNONED I ACCAC ate, \elensjeue orci creole ate 256 
Euthamia occidentalis. sieleiell Og234 

295 

Evening Primrose Family........ 259 
RADACCAC ssicieleieila evetewere toys) sieve ete letevens 256 
Rascnicilied, Warweed?... scales savers 235 
GIANG OD ove ravers vokes odolieveterereke eeietetnve 28/7 
RESEUCAU GEN EOMEMSTSiisicre «eye > erecere 287 
Few-Seeded Bitter-Cress........ 238 
FReliGuMUS Var: Chieetvc:cterccemstor one lorereke te 238 
aa WOpiE De AMMIGV iets evorovecelc onsvonsts oversize 272 
ROCMMEUMUM MUNG ARC Scie cleiclovereite cove 225 
ROUMMOMCROCK amills ..c.c cs «\ctoperers 259 
Foxtail 

CICS Sree totereie eve oss tones citaile tops foreteherene 281 
FOSCUS AS SOG eRe OLA Cer 287 

FANE malaiaMid)Y.0 .cereceivele ove, ore forsie 257 
FAMICOM alee sols ie otoveetetatstelerotetosetouere 257 
GAMO ON MASc. clr leie 6 og etal 257,268 
Ta AHN e RE esse etads ica taeilotontetotanede 257 

Fan KeMiliaC @a@leie.-c2ie cryereils ieicieilous eres 25] 
FMCCWAY DAWIS. Yc ccc1c cic chevetetetene o lcte'c 236 
Gi HUIME Sener ions cite cle sons Bekevawos Ieeerearte se 271 
IVAN Gis voiletierauhner oteiieayey etiey orietis tonseyoils! Ap 
Dia eaSiCWISC).ce.s ceorcrere torre vote roroiseree nests ZI 

Garden Nas tur tiumec. . cciels sore o- Zi 
GiaiZiaiilid'c sve tare tscole ve vee to eco deilevsve recovers te 226 
GalZanidiae VaAMEarS:.. ders excusieneks seuss 226 
GORAMTAC@ ACH ie osc acc aes vwkcneiele Toveiete's 257 
GEwaMMUNT: FAMAUKY Sees wdererero- ce laletere e 257 
Giant 

HOWaSCiGalidl peter 7.35 va, 5.5 <ccveererabatenations aan 
RE OCResetite eerste is is cole tcne tebe teveieuelebsveus 280 
RAV OmGiaAS Streruticce suekchiisiaters letetere 281 

Gibbous) Duckweed «.. sc 0.cic.avevsiesensle 279 
GiINSENGM aM ccoseve reverts areronexatenstons 225 
Giiltpaltahie HOA a) 1ea8)6 2 sire crexotoreienotonoterce 258 
Gratalio lnail iui ee svevciede vovevais fovoteveueoietencte 235 
GABON GUTS uc ge eels cvajore clei 235 
GUM MIS Oe es ekeiys eiescrsic torah atorenctions 235 
ESO SFa DUM e istsvcce,sssye cle cleele ccs 235 
MING TROCEDMaMlUM cnevecevereelelecsssuetlece oie 235 

Goud enmWabCVemies.c ca cneuruin noone 258 
GOOSCUGGASS ccc sovesciese/aieseyoreroiraie creeks alah 
Gooseberry, Famil iyeicsursioclec.owie el 257 
GOOSE ROOM Falililiy. siete, ccslsue wile erevece 245 
Grgfals'Si stale Wee. V 2 7 Pet shoreteienstons ialleve ells 280 
Great Water Speedwell.......... 272 
Green 

DOCK: cWensicisheuctsuets sioseieheceneiole chee 260 
EVCGANAS THING) i vcpercpocieien cco Weens2oo 

Gmeenbiargk acta cece croemier icra. 271 
GOS Silliateac Cae) vues vereceucrovc rove 257, 
Ma MO PAD WUStevealentebess lorsveuersreieie rove 235 
SGUARO SUS sc cscdevstccepererspekeusisucieteles 235 



VEMO EUS Ei es Selere ciara cuos chonene 235 
HazandtauSquaynOSan nce amie cen. 235 
HEM eras He Tal ee es Vee ete 225 
HeTenium puberulum............. 235 
Hed TanthusianmUUSeee see eee 235 
Heliotropium curassavicum. .237,242 
HeMmizoniialihasciicullatal te. sc. 235 
Heterotheca grandiflo Ga e238 54299 
Hoary Nettle: Wie wee Ci, 
HOM CUM oe IEDs Crean RMR rele 282 

GEDPKESSUMercyexcleteleece suai siole 282,289 
GeniCuUMatUMs chee esses uke 282,290 
HEDOVITMUMS Gistot ateltarmiete teh 282,290 
MUTT e eco ate is 282,290 

Horsetatl Famiiliytrrcicens son ee 221 
HOVSCWEEdL ER Rn MM ele 226 
HombentoteBlgurcicristttetsteteroaie scene 221 
HucehinSiia: ProcUNbeNnS seek. 238 
HybriiditCat tal Wim nara doce 288 
Hygrophylilaceaes kate cee aE 257 
Hymenolobus procumbens..... 238,244 
Hypochoeris: glabra. us... ....- 235 
Hyssop-Leaved BaSsia....... 246,261 
Indian Sweet-Clover......cceseee 256 
Irts=TeaviediRuSiicics. slots sels seta 279 
MSOCOMA: VENELAr ci ei velie ls cts ers 235,240 
Italian 

RUVSGIGASS einer ery) cloreve lore vcuerene siete 282 
TTS Elie re de Heiser ew elhe MR Dt ae SI ire 226 

CORTE Takes Ute Pa PIMOS ie UGpet Ca 235,241 
JAUMeAariGanMOSiaisys).ic/.8 eis sels « 235,241 
IMSOMWEEO Laie A a 273 
UWUINGACE AC 45) ar atekele etehahete G everercietlecete 279 
VUNGAGINACCAC) Mate etetele sete e)s sl eiene 279 
QUMECUSEH Ar Hoter ator stslalelet ateNoronercllonsceleede 279 

ACUIEUS Es repre oe eh Tone aia 279 
DIUM UGH Wate) st rere eM bev cia aN 279,284 
DA CONS ire A TU nek ele ee tam 279,285 
PUIG UMOSUIS: Aare A neM UTA reve 279 
SET ATS ce PH ALSTOM NR Urals 279 

XPMTOMASS wet ents rarely cine 279 
Kickxia elatine CIN ee Create 202 
RitiKUI UR GImaSS Asie tels eee uel actctans 282 
PAGBUCaSEWTOM alec. oles shales 236 
Wanita Cae Ne Feet ctvec els stele eiers 258 
aniiun anpilexdcatilie oc c0 5 cen 258 
Large-F lowered Sand Spurry.245,248 
Lasthenia glabrata......... 236,241 
aVAReraANCheiiiCal Water veneiierecene 258 
Weadwortu Family yes eee 259 
[REMimaeere ey stave tovevev cele chohel cteroione 279,280 
TD Dials. ret seat UA Tera ee teurae 279 

STUNT Pee sets ote s Meee eee ee cere 280 

LeMmNaAGE dees skimmer hee AI eee 279 
KepiGiUumMe VARGINTCUNe. se ees oe 238 
Leptochloa fascicularis........ 282 
kesser) DUckweedmin et. neni. yoo. 280 
PTI aC@ade ye ee ees kis lereieneren eee 280 
Lal Tiys amish vise cs eetototemeeeve eerie ee 280 
CTO MATTIE 4 sere Ge rae ie ee Ne raat ee ~259 

Calan Oren CUM. renin ecnees 259,270 
SPMUATUM Se sie eee a ere res 259 

[PiZard=iarls Framilliyei sey aceon QUE 
POM TUT 51k % Moi 'd te laste tone SIA UERE Stree eee 282 

MUP e sis OMIM. cetcoue ieee cee emer 282 
DEVEMMG ee licce chee eee eel evareneie 282 

MOMGONUROCK EH cn. stccetotarerercllame eens 238 
LOTUS 25 se ied ele elie tai's teltare ecole eteaanen ae 256 

COMMAUCUTaATUSe ccc ee oe 256 
SalISUGINOSUS: ..4.4 es cece see 256 
SCOPAMVUS sic Aerotatolerete enacts neuen 256 

Lupinus sSucculentus..2e er aoe 256 
Madder Faminliycrwat, wists cts cree 271 
Madterai Vimes fc cenie ole chee teres 23y) 
Malacothamnus fasciculatus..... 258 
Mabacothrix.a). cuca neni are 236 

VINCI Acie) Meteraloratetehononeveloveenensnsters 236 
SAX aC TTS. ie Meee cee eran mene 236 

Malephora Crocea.........eeeees 222 
Mall Ow amity acsias vs stcee 0 ores cree 258 
Mail Viale: cveere oils 5 ova ateler eines olehocereenete 258 

MIMCIACCMIS TS ratete toveiiele torre tele slots tereieretens 258 
Dal TMOKiae’s vscsreistclenee eee 258 

MallWacGaew ii isis ein mee 258 
Malvelilia: lieprosSavcs.. o.oo Gsueee 258 
MARS MMROS MAT helatesctoveles clereis 259,270 
Matis Calientes. tateiomlatavete tear oreete 246,254 
Medicago polymorpha............ 256 
Mediterranean Barley....... 282,290 
Me TORUS iii, oe votes one ator otnens 256 

AUDA SS ease ete a aishaleliatel ate: eratotoemenens 256 
TMC Cats ise ' creole s cibteletcveta gems 256 

ME MEN AISDITG AU a 6 oi5) 55.0000 5, srelsncioneters 258 
Mesembr yanthemum........... COMA. 

CHUMOMISO i enstel Sickel warareva te hanacueuers 221 
COU Oe er iistersrensiemareuanebeneuemenereuciene AN 
A VORMOUMGUM:sra5e%sc ats ellos. a1 yee Ze 
MOG MANO UM isis Soncerate CL 2K224 

Mine uTMISiE Pelee eters ater. css shabom nie 236 
MaiMmOS ai Familiy: rrctterstciclrotcrdoreuereees 258 
MAMOSACC AS tice aic.ictieteleterct oe) oust onolobere ene 258 
MimuiliusicarditinalliliSivr cerca cet 272 
LC AMUV ILS [ol ial eas oe coeamon stelle st cre tenens 258 

Monanthochloe littoralis...282,291 

296 
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MT CIMAGCCAC Ics s/s 6 5 sieieie & sieiseleieve's 259 
Daunte DaASTLAVIS.... es. 0c sea ee 245 
MMeUMENSMEGAGVOSEIS.....cccswes 281 
GigientGal Sisymbrium.......6.56 245 
DyZOPSIS MINIACCA. .c. 2. cewcvee 282 
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