The Tijuana River Valley:
An Ecological Look into the Past
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IBC 1898, courtesy University of North Texas
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Mendenhall 1905, courtesy USGS




Collecting specimens near San Diego, 1923

Image of naturalists in San Diego County
removed due to copyright status.

Unknown 1923, courtesy San Diego Natural History Museum



Travelling to Mexico, ca. 1890

Image of tourists crossing the Tijuana River
removed due to copyright status.

available here:
http://content.cdlib.org/ark:/13030/kt5290183w/?docld=kt5290183w&order
=1&layout=printable

Unknown ca. 1890, courtesy San Diego History Center
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(if you know where to find it)
(and how to interpret it)




Historical Fcology

Using the past to understand the present landscape
and envision its future potential
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« Not just the “way things were,” but the “way things work”
» Understand system pattern and process at broad temporal and spatial scales

« Not about recreating the past!



Streams and estuaries reconstructed
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Tijuana River
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Tijuana River watershed

lower Tijuana River Valley

1,750 sg. mi.

16.4 sg. mi.
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Key questions

» What ecological patterns characterized
the Tijuana River Valley prior to
substantial Euro-American modification?

« What were the physical processes and
drivers that shaped the landscape?

* How have ecological mosaics and
physical processes changed from the
mid-1800s to the present?

courtesy SDNHM

Image of marsh hawk nest
removed due to copyright
status.

courtesy San Diego History Center

Image of floods removed
due to copyright status.
available here:

http://www.sandiegohistory.org/photostore/pro
duct/tijuana-river-tourists-crossing-c-1890/

courtesy WRCA

Image of habitat mosaics
within river removed due
to copyright status.




Method's

Collect archival data Extract relevant information

m TIJUANA RIVER VALLEY
HISTORICAL ECOLOGY STUDY

M
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Create map Al|gn with geophysical data
(and other products)



Data collection

Searched > 30 online collections, including:

- Online Archive of California
- Bancroft Digital Collections
- Library of Congress

- Smithsonian Archives of
American Art

- Society of California Pioneers
- USC Digital Archive
- MVZ Field Notes Archive

- Claremont Colleges Digital
Library

- University of North Texas
Digital Library

- Searchable Ornithological

Research Archive

- Mapoteca Manuel Orozco y

Berra

- Archivo Histérico del Agua
- California Digital Newspaper

Collection

- Google Books
- David Rumsey Historical Map

Collection

- Coast Survey Historical Map &

Chart Collection



Data collection

Visited 23 local, regional & national archives:

Bay Area Los Angeles
The Bancroft Library - Water Resources Center Archives
Hearst Anthropology Museum - Huntington Library
California Historical Society - CSU Northridge
Society of California Pioneers - National Archives- Riverside
UC Berkeley Map Library - UCLA Spence/Fairchild Collection
Stanford Library & Special Collections - Seaver Center for Western History
San Diego Other
San Diego Natural History Museum - National Archives- Arlington

SDSU Special Collections

SDSU Malcolm A. Love Library

UCSD Mandeville Department of Special Collections
UCSD Geisel Library

Scripps Institution of Oceanography Archives

San Diego History Center

IBWC Records Office

Coronado Public Library

San Diego Public Library




Data collection

Visited 9 Mexican archives:

Tijuana
Sociedad de Historia de Tijuana

Instituto de Investigaciones
Historicas UABC

Instituto Municipal de Arte y Cultura
Biblioteca Alberto Limon Padilla

Mexico City
Archivo Historico del Agua
Mapoteca Manuel Orozco y Berra
Archivo General de la Nacion
Fundacion ICA
Instituto de Investigaciones Historicas UNAM




Image removed due to
copyright status.

Maps

~180 maps
45 georeferenced
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Photographs

> 200 landscape photos
67 mosaicked aerials

~ 400 textual documents
246 pages transcribed




Data compilation

georeference, rectify, mosaic sort, organize, prioritize
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Historical habitat types—
Tuuana '_Rlver VaIIey, ca. 1850
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Grassland/coastal scrub
with wetlands on
tablelands and in canyon

Seasonal wetlands on &
valley bottom

Salt rsh/mudﬂat—
dominated estuary
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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.

The valley has undergone significant changes
in habitat distribution and extent.




{










“Estuarine wetland’s.

600 acres of salt marsh .
(nearly 10% of all vegetated estuarine wetlands in SoCal) / ‘,

200 acres of tidal channels
(13 mlles in Iength reachlng 1 5 mlles mIand)
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US Coast Survey 1852




A ’ / O/ Gray 1849 Coast Survey 1852
, ESZLU&[/N@ WEZL all 55: Courtesy Coronado Public Library S - B8 Courtesy Coronado Public Library

Gray 1849
Courtesy Coronado Public Library
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Courtesy Coronado Public Library
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Bill Caid, billcaid.com

P s

7 TS 8 fhe.gyS .
5
o5 6%
9
63
9%
8% |
6% . : i i , ) Un_'lj-}ié.,-_s’w‘——'
8% e 2 N \ P’: 3 = Mexico
+ e rﬁ;.ai-lu.s‘ B k. =
ny 9 xRt US Coast Survey 1895



o
Alkali meadow complex /

High marsh transition zon

HiE X




Map showing “Wells of San Antonio”
removed due to copyright status.

available here:
http://imgzoom.cdlib.org/Fullscreen.ics?ark=ark:/13030/hb1b69n
z1&&brand=calisphere

Poole 1854 :
Courtesy Bancroft Library







Vernal bools

San Diego County 1928




Vernal bools

W.P Armstrong 2010, waynesword.com

Map showing modern picture of a vernal pool
removed due to copyright status.

available here:
http://waynesword.palomar.edu/images2/10verpool2b.jpg

San Diego County 1928




vernal pools

"Especially on our mesas were to be found
thousands of miniature lagoons [within]
innumerable hillocks ..”

“Thus, the lakes were formed, their surface
and bottoms grown over with plants till the
water was hid from view, and gradually
disappeared by evaporation, leaving only
dense jungles on a minute scale” | RN S K
(Orcutt 1887) " »“ S
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... Mendenhall 1905
©  courtesy of USGS
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Diseino del Rancho Milijo (map) showing “monte de saus” (willow thicket)
removed due to copyright status.

available here:
http://imgzoom.cdlib.org/Fullscreen.ics?ark=ark:/13030/hb6489p09n/z2&order=3&brand=calisphere

USDC ca. 1840
Courtesy Bancroft Library
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USCGS 1933 E
Courtesy NOAA |



River wash / riparian scrub

1 mi




River wash / riparian scrub

1 mi

May 1944, courtesy SDHC

Aerial image showing willow scrub
removed due to copyright status.




River wash / riparian scrub

1 mi

no date, courtesy WRCA

Photograph

of river bottom showing riparian
scrub and river wash

removed due to copyright status.




River wash / riparian scrub

1 mi
1 km




River wash / riparian scrub

1 mi

1910, courtesy SDHC

Photograph showing dense willow scrub
removed due to copyright status.

available here:
http://www.sandiegohistory.org/prints/border/tijuana-gate-1910-1113




River wash / riparian scrub

1 mi

July 1920, courtesy WRCA

Photograph showing river wash and riparian scrub in
Matanuco Canyon
removed due to copyright status.




River wash / riparian scrub

Aerial photograph of Tijuana River broad patterns
of river wash and riparian scrub (and lack of trees)
removed due to copyright status.

A similar photograph available here:
http://www.sandiegohistory.org/photostore/product/tijuana-river-tourists-crossing-c-1890/



Primarily willow scrub, but broad range of species

Latin Name

Salix exigua

S. gooddingii
S. laevigata

S. lasiolepis
Populus sp.

Baccharis salicifolia

j°e!

alvia mellifera

. apiana
Artemisia tridentata
Pluchea sericea
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Bush senecio Senecio douglasii

fourwing saltbush Atriplex canescens

Malacothamnus fasciculatus

435388

Fagonia la

Sambucus nigra subsp. caerulea

ﬁ> Species indicative of

ZONes (obligate and
facultative wetland species)

» Species indicative of

drier zones (sage scrub
species, generally more xeric)

Herbs I
Cnightshade  |Solanumsp. |

clematis Clematis ligusticifolia

[ goranchingphacela  |Phacelia ramosissima |
Heliotropium curassavicum
Cgbadderpod  |Peritomaarborea |

skunkbush Navarretia squarrosa

» Matilija poppy Romneya coulteri

Juncus acutus subsp. leopoldi

California croton Croton californicus

Elymus triticoides

Chloracantha spinosa, C. spinosa var. spinosa

bush seepweed
slender woolly-heads Nemacaulis denudata var. gracilis

scarlet lupine
California scalavender
Indian hemp

volcanic gilia

Clematis pancifiora
Records from 1849-1949



Dry-season conditions:
@ areas without surface water
©® areas Wlth Surface water
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Photograph of hot springs in Tijuana River

removed due to copyright status.




Photograph of “cienega” wetlands associated with hot springs in Tijuana River

removed due to copyright status.




Photograph of “cienega” wetlands associated with hot springs in Tijuana River
removed due to copyright status.




Perennial wetlands within the river corridor

Modern day comparison photograph of hot springs site.




Key messages for today

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

Floods maintained a large and dynamic river
corridor.

The valley has undergone significant changes
in habitat distribution and extent.



Key messages for today

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

Floods maintained a large and dynamic river
corridor.

3 The valley has undergone significant changes
in habitat distribution and extent.



Periodic floods inundated most of the valley

courtesy San Diego History Center courtesy San Diego History Center

Image of Tijuana River during
dry season removed due to
copyright status.
available here:

http://www.sandiegohistory.org/photostore/product/au
to-crossing-mexico-border-c-1921-6661-4//

Image of Tijuana River during
flood removed due to
‘ copyright status.
similar photo available here:
http://www.sandiegohistory.org/prints/baja-
california/tijuana-flood-1916-20295
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Border crossings during a flood..

Method 1: Ford

Image of tourists crossing the flooded Tijuana River
in horse drawn carriages
removed due to copyright status.

available here:
http://www.sandiegohistory.org/photostore/product/tijuana-river-tourists-crossing-c-1890/

courtesy San Diego History Center




Border crossings during a flood..

Method 2: Zip

Image of individual crossing the flooded Tijuana River
using a cable strung across the stream

removed due to copyright status.

courtesy Sociedad de Historia de Tijuana




Floods drove river movement

Aerial image of Tijuana River showing multiple channel courses
removed due to copyright status.

May 1941 (after sizeable floods in February, March, and April)

Erickson 1941, courtesy San Diego History Center




basemap:
NAIP 2014




basemap:
NAIP 2014




basemap:
NAIP 2014




basemap:
NAIP 2014




basemap:
NAIP 2014




e
Floods created habitat variability

Aerial image of Tijuana River showing different densities of riparian vegetation
removed due to copyright status.

“spatial variability”

Erickson 1941, courtesy San Diego History Center




Floods created habitat variability

Bonillas and Urbina 1912

8 years
2 large floods

Image taken from the same location as above, with
vegetation scoured out
removed due to copyright status.

“temporal variability”

Savage 1920



Floods created habitat variability

« Photo likely taken after either flood of 1891 or 1895; vegetation
scoured in foreground.

Image of tourists crossing the Tijuana River at the border
removed due to copyright status.

available here:
http://content.cdlib.org/ark:/13030/kt5290183w/?docld=kt5290183w&order=1&layout=printable

“temporal variability”

ca. 1890, courtesy SDHC




Floods created habitat variability

« Photo likely taken after either flood of 1891 or 1895; vegetation
scoured in foreground.
» Re-vegetation between ca. 1895 and 1910

Later image taken at the same location removed due to copyright status.

available here:
http://www.sandiegohistory.org/prints/border/tijjuana-gate-1910-1113

“temporal variability”

ca. 1900, courtesy SDHC




Floods created habitat variability

« Photo likely taken after either flood of 1891 or 1895; vegetation
scoured in foreground.

» Re-vegetation between ca. 1895 and 1910
* Floods in 1916 and 1918

Photos of floods at the border removed due to copyright status.

Images available here:
* http://www.oac.cdlib.org/ark:/13030/kt7w1020j2/?docld=kt7w1020j2&order=1&layout=printable

“temporal variability”

ca. 1890, courtesy SDHC




Floods created habitat variability

 Photo likely taken after either flood of 1891 or 1895; vegetation

scoured in foreground.
» Re-vegetation between ca. 1895 and 1910
» Floods in 1916 and 1918

Vegetation scoured again

“temporal variability”



Key messages for today

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

Floods maintained a large and dynamic river
corridor.

The valley has undergone significant changes
in habitat distribution and extent.
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‘basemap:
UNAIP 2014
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- | ca. 1850 |

Findings 22820

* Estuarine habitats |
situated higher in the 1

tidal frame

» Development of low
mesa and 100% loss of
associated wetlands

« Complete loss of valley
floor alkali meadows;
NOwW Supports
grassland/CSS

* In US, river corridor

compressed & wetter
( >
)

[owe

Beach

Subtidal water

Intertidal flat

Salt marsh

Salt flat / Open water

River channel

River wash / Riparian scrub

Grassland / Coastal sage scrub

Alkali meadow complex / High marsh transition zone |

Perennial freshwater wetland

Riparian forest

Concrete channel

Agriculture

Developed / Disturbed
RS




Findings — River Valley
(Mexico)

 River wash / Riparian scrub almost
entirely developed

* River channel with multiple braids
replaced with straightened Concrete
channel

» Small patches of Riparian scrub now
disconnected from river channel

» Historical river corridor 200-1,400 m
wide; now uniformly 100 m wide

RS

ek ]

ubtidal water
ntertidal flat
Salt marsh
alt flat / Open water 2

- River wash / Riparian scrub

[ [Grassond / Comsalsgescrwp_______|
™ femapoo |
r

3 - Concrete channel

Developed / Disturbed



[he Tjjuana River Valley...

‘ supported a diversity of wetland types in a
semi-arid region.

featured a dynamic river corridor — but with
some stable aspects.

experienced major changes in habitat
distribution and extent.




Sam Safran, 2015



Management implications

Groundwater levels have rebounded
Can "missing” historical wetland types be supported?

(Izbicki 1985) LAND SURFACE

SEA J
LEVEL o J |

ALTITUDE, IN FEET, ABOVE OR
BELOW SEA LEVEL
i

19S/2W—-4A6

DEPTH, IN FEET, BELOW LAND SURFACE

k

-3

| | I l I I S0
1920 1930 1940 1850 1960 1970 1980 1990

CALENDAR YEAR
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Some parting thoughis...

International boundary Is
arpbitrary from the perspective
of historical ecology.

Shared ecological history is a
unitying force.

Anything we missed?



THANK YOU.

sams@sfei.org
www.sfei.org/programs/resilient-landscapes

~ Tijuana
.~ River

Funder
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