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IBC 1898, courtesy University of North Texas




Mendenhall 1905, courtesy USGS
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Historical Ecology

Using the past to understand the present landscape
and envision its future potential
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*Not about recreating the past!
 Understand ecological and physical patterns/process that shaped the landscape

* Not just the “way things were,” but the “way things work”



Streams and estuaries reconstructed
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Tijuana River watershed

lower Tijuana River Valley

1,750 sg. mi.

16.4 sg. mi.
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Collect archival data Extract relevant information

Create map
(and other products)



- Historical conditions:
" Tijuana River Valley, ca.
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~ /... Historical conditions:
.. Tijuana River Valley, ca. 1850
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Key messages for today

‘ The valley supported a diverse array of
wetlands in a dry climate.
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River channel

Beach River wash / Riparian scrub

- Subtidal water Grassland / Coastal sage scrub
Mud flat / Sand flat Perennial freshwater wetland
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River channel
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Estuarine wetlands

80 ha (200 acres) Of intertidal flats
« 21 km of tidal channels
* at least double today's area

Initia
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Estuarine wetlands

80 ha (200 acres) Of intertidal flats 250 ha (600 ac) of salt marsh
« 21 km of tidal channels » 10% of all vegetated
* at least double today's area estuarine wetlands in SoCal
B * /5% more than today

Tkm oy R g
N @ | e o US Coast Survey 1852




Estuarine wetlands

« Salt marsh loss concentrated in southern
part of the estuary

Historical Salt Marsh
Contermporary Salt Marsh

Overlap

« Thought to be driven by local
sedimentation and associated decrease in
tidal prism (minus 55-85%)

Management implications



Gray 1849 Coast Survey 1852
Courtesy Coronado Public Library e e~ Courtesy Coronado Public Library

Estuarine wetlands

17 ha o ac) of salt flat

Gray 1849
Courtesy Coronado Public Library
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1896: “Salt g
| of Tia Juana valley” — Pacific +
- Rural Press 1896 i

I )

River wash / Riparian scrub
Grassland / Coastal sage scrub
- Subtidal water Perennial freshwater wetland
Mud flat / Sand flat B o

Salt flat / Open water Vernal pool

Salt marsh

Alkali meadow complex / High marsh transition zone

River channel




Alkali meadow complex / High Marsh Transition Zone

Wandering skipper (Panoquina errans)

J l
P . ndidate for listing under ESA
| * host plant is salt grass

» today considered to be restricted to

salt marshes...

Paita. A

... but possible this species once also thrived further inland.

ca. 1850 ca. 2012



Alkali meadow complex / High Marsh Transition Zone

ca. 1850 ca. 2012

LAND SURFACE

» Loss associated with conversion to
more xeric grass/scrub habitats
(not development)

* Likely driven by early groundwater
declines
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River wash / Riparian scrub
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- Subtidal water Perennial freshwater wetland
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USDC ca. 1840

Courtesy Bancroft Library
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Dune River wash / Riparian scrub
Beach Grassland / Coastal sage scrub
- Subtidal water Perennial freshwater wetland
Mud flat / Sand flat B ~ond
- Salt flat / Open water Vernal pool
Salt marsh

Alkali meadow complex / High marsh transition zone

River channel




Primarily willow scrub, but broad range of species

Common Name Latin Name

Trees ]

S

mulefat Baccharis salicifolia

chaparral mallow Malacothamnus fasciculatus

northwest willow Salix sessilifolia

California fagonia

blue elderberry Sambucus nigra subsp. caerulea

I
Bush senecio Senecio douglasii
fourwing saltbush Atriplex canescens

ﬁ> Species indicative of

ZONeSs (obligate and
facultative wetland species)

Hebs | 0000000000000 ]

Matilija poppy Romneya coulteri

Records from 1849-1949

spiny goldenbush/ spiny chloracantha [Chloracantha spinosa, C. spinosa var. spinosa
bush seepweed




Primarily willow scrub, but broad range of species
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Common Name Latin Name

Trees ]

hrubs O]

Baccharis salicifolia

Salix sessilifolia

Fagonia laevis
Sambucus nigra subsp. caerulea

mulefat
lack sage
hite sage

arrowweed

Bush senecio
fourwing saltbush
chaparral mallow

northwest willow
California fagonia
blue elderberry

ﬁ> Species indicative of

ZONeSs (obligate and
facultative wetland species)

» Species indicative of

drier zones (sage scrub
species, generally more xeric)

Hebs | 0000000000000 ]
Cgnighishade  [Solanumsp. |
L goanchingphacelia  [Phaceliaramosissima |
[ goadderpod  [Peritomaarborea |

» Matilija poppy

Romneya coulteri

wide throated yellow monkeyflower _|Mimulus brevipes

Records from 1849-1949

Indian hemp



-season condrilams "




P . RN N e, T
Dry-season conditions:
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© areas with surface water
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Dry-season conditions:
@ areas without surface water
@ areas with surface water




Dry-season conditions:
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Perennial wetlands within the river corridor
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courtesy Archivo Histérico del Agua



Key messages for today

The valley supported a diverse array of
wetlands in a dry climate.



Key messages for today

Floods maintained a large and dynamic river
corridor.




Periodic floods inundated most of the valley
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drove river moveme
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the Tijuana Riv
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basemap:
NAIP 2014
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estimated peak discharge
100 year flood
“the flood waters of 1905-06 cuta
channel still farther to the south”
{Alverson 19%4)
50 year flood
measured peak discharge
10 year flood
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Nearly all 10-year flood
events have caused major
channel movement

Most smaller events do not.
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Floods created habitat variability
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Key messages for today

The valley supported a diverse array of
wetlands in a dry climate.

Floods maintained a large and dynamic river
corridor.
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www.sfei.org/projects/tijuana

Tijuana

. “River

@,

Coastal
Conservancy

Funder
California State Coastal Conservancy
Greg Gauthier (Contract Manager)

Team

Robin Grossinger (SFE/)

Erin Beller (SFE/)

Sean Baumgarten (SFE))

Sam Safran (SFE))

Shawna Dark (CSU Northridge)
Danielle Bram (CSU Northridge)
Travis Longcore (USC)

Eric Stein (SCCWRP)

Jeff Crooks (TRNERR)

Julio Lorda (TRNERR)

Technical Advisors

Brian Bledsoe (Colorado State)
Jeff Haltiner (ESA)

Dave Jacobs (UCLA)

John Largier (UC Davis)

Lina Ojeda (COLEF)

Bruce Orr (Stillwater Sciences)
Ellen Wohl (Colorado State)
Richard Wright (San Diego State)
Joy Zedler (UW-Madison)



