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I.	 INTRODUCTION 

The U.S. Fish and Wildlife Service's National Wetland 
Inventory is producing maps showing the location and 
classification of wetlands and deepwater habitats of the 
United States. The Classification of Wetlands and Deepwater 
Habitats of the United States by Cowardin et ale is the 
classification system used to define and classify wetlands. 
Photo interpretation conventions, hydric soils lists and 
wetland plant lists are also available to enhance the use and 
application of the classification system. 

The purpose of the map report is threefold: (1) to provide 
information regarding the production of NWI maps, including 
specific imagery and interpretation discussion; (2) to 
provide a descriptive crosswalk from wetland codes on the map 
to common terminology and representative plant species; and 
(3) to describe local geography, climate and wetland 
communities. 

II.	 FIELD RECONNAISSANCE 

Field reconnaissance is a necessary procedure in order to 
accurately interpret aerial photography. Photographic 
signatures are correlated to the wetland habitat in the 
field. Collateral information including vegetative 
communities, soil types and tOPOgraphic setting were further 
evaluated to aid in the photointerpretation process. This 
information is evaluated for seasonality and conditions 
existing at the time of photography and at ground truthing. 

A. Project Area: 

1.	 General Description: The project area consists of 
269 U.S.G.S. 1:24,000 quads selected by the Bureau 
of Land Reclamation for portions of Northern, 
Southern, Coastal and Central Valley California. 
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2. 1:100,000 Work Areas: 

Dates of 
1:100K Number of Quads Field Reconnaissance 

San Jose SE 18 April 13-18, 1991 
San Jose sw 16 March 18-22, 1991 
San Jose NW 4 April 13-18, 1991 
San Jose NE 20 April 13-18, 1991 

Monterey SE 25 March 18-22, 1991 
Monterey NW 15 March 18-22, 1991 
Monterey NE 13 March 18-22, 1991 

April 13-18, 1991 

Santa Rosa NE 9 April 13-18, 1991 

Ukiah SE 7 April 13-18, 1991 
Ukiah NE 9 April 13-18, 1991 

Redding SE 4 April 13-18, 1991 
Redding NE 8 April 13-18, 1991 

Chico SW 1 April 13-18, 1991 

Sacramento NW 23 April 13-18, 1991 
Sacramento SW 9 April 13-18, 1991 
Sacramento SE 16 April 13-18, 1991 

San Francisco SE 1 March 18-22, 1991 

San Luis Obispo NE 1 1 March 18-22, 1991 
San Luis Obispo SE 1 March 18-22, 1991 

Santa Maria I 14 March 18-22, 1991 

Los Angeles SE 6 March 18-22, 1991 
Los Angeles NE 24 March 18-22, 1991 
Los Angeles NW 4 March 18-22, 1991 
Los Angeles SW 1 1 March 18-22, 1991 

B. Personnel: 

Howard Browers U.S. Fish and Wildlife Service
 
Toni Alese Geonex, Inc.
 
Dave Geddis Geonex, Inc.
 
Barbara Johnson - Geonex, Inc.
 
Susan Patton Geonex, Inc.
 

C. Field Dates: 

March 18-22, 1991
 
April 13-18, 1991
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D. Aeria1 Photography 

Sca1e 
Date of 

Photography 
Percent of 
Coverage 

NHAP 1:58K 08/01/80 2.006 

NHAP 
NHAP 
NHAP 
NHAP 
NHAP 
NHAP 
NHAP 
NHAP 
NHAP 
NHAP 
NHAP 

1:58K 
1:58K 
1:58K 
1:58K 
1:58K 
1:58K 
1:58K 
1:58K 
1:58K 
1:58K 
1:58K 

08/01/81 
08/02/81 
08/03/81 
09/04/81 
09/20/81 
09/21/81 
09/22/81 
10/17/81 
10/18/81 
10/19/81 
11/30/81 

2.173 
4.347 

.334 
1.672 
1 .003 

.836 

.668 
1.337 
2.006 
3.010 
2.341 

NHAP 
NHAP 
NHAP 
NHAP 
NHAP 

1:58K 
1:58K 
1:58K 
1:58K 
1:58K 

06/14/82 
06/26/82 
07/08/82 
07/10/82 
08/16/82 

.836 

.334 
2.006 
1.839 
1.003 

NHAP 
NHAP 
NHAP 

1:58K 
1:58K 
1: 58K 

07/04/83 
08/06/83 
08/16/83 

7.023 
.334 

2.006 

NHAP 
NHAP 
NHAP 
NHAP 
NHAP 
NHAP 

1:58K 
1:58K 
1:58K 
1:58K 
1:58K 
1:58K 

06/08/84 
06/09/84 
06/16/84 
06/17/84 
06/29/84 
09/01/84 

6.772 
4.013 

.501 

.836 
1.086 

.334 

NASA 1:65K 04/30/85 1.755 

NHAP 
NHAP 

1 :58K 
1:58K 

08/02/85 
08/06/85 
09/12/85 

.516 
1.003 
6.688 

NHAP 1 : 58K 08/16/86 
08/29/86 

2.675 
1 .672 

NASA 
NASA 
NHAP 

1:65K 
1:65K 
1 :58K 

04/27/87 
05/04/87 
07/25/87 

19.063 
11 .622 

4.347 

Percentage of NHAP photos 67.56%
 
Percentage of NASA photos 32.44%
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E. Collateral Data 

1.	 U.S.G.S. 1:24,000 Topographic Quads and 1:250,000 
Topographic Maps 

2.	 U.S.G.S. water Resource Data California 1989 Volume 1 
U.S.G.S. water Resource Data California 1987 Volume 2 
U.S.G.S. water Resource Data California 1989 Volume 3 

3.	 Bailey, Robert G., 1980. Description of the 
Ecoregions of the United states. U.S. Department of 
Agriculture, Washington, D.C. 

4.	 Brown, Vinson, 1965. The California Wildlife Reqion. 
Naturegraph Publishers, Healdsburg, California. 

5.	 Hall, Frederick C., 1973. Plant Communities of the 
Blue Mountains in Eastern Oregon and Southeastern 
Washington. U.S.D.A. Forest Service Pacific 
Northwest Region. 

6.	 Hotchkiss, Neil, 1972. Common Marsh, Underwater and 
Floating Leaved Plants of the United States and 
Canada. Dover Publishing Company. 

7.	 Knobel, Edward, 1980. Field Guide to the Grasses, 
Sedges and Rushes of the United States. Dover 
Publications, Inc., New York. 

8.	 Kozloff, Eugene N., 1988. Plants and Animals of the 
Pacific Northwest. University of Washington Press. 

9.	 Little, Elbert L., 1980. Audubon Field Guide to 
North American Trees: Western Region. Alfred A. 
Knopf, Inc., New York. 

10.	 Reed, Porter P. Jr., 1988. National List of Plant 
Species That Occur In Wetlands: California 
(Region 0). U.S. Fish and Wildlife Service, 
Department of Interior. Washington D.C. 

11.	 Spellenberg, Richard, 1979. The Audubon Field Guide 
To North American Wildflowers - Western Region. 
Alfred A. Knopf, Inc., N.Y. 

12.	 Weinmann, Fred et al., 1984. Wetland Plants of the 
Pacific Northwest. U.S. Army Corps of Engineers, 
Seattle, WA. 

13.	 Soil Surveys for: Shasta, Glenn, Santa Cruz, 
Alameda, Kern, Los Angeles, Kings, Mariposa, San 
Benito and Merced Counties as well as Eastern 
Stanislaus Area, Madera Area, Eastern Santa Clara 
Area, Alameda Area, Ventura Area 1970 and Eastern 
Fresno Area. 
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II. PHYSICAL DESCRIPTION OF THE PROJECT AREA 

According to Bailey, Descriptions of the Ecoregions of 
the United States (1980), the study area is composed of 
three provinces. These provinces are within the 
Mediterranean division of the humid temperate domain, in 
which both tropical and polar masses are important 
climatic factors. 

The California Grassland Province is the first of these 
provinces. Located within this province are most of 
Redding Ne, all of Redding SE, most of Ukiah NE, eastern 
edge of Ukiah SE, northeastern corner of Santa Rosa NE, 
Chico SW, Sacramento'NW, Sacramento SW, western edge of 
Sacramento SE, most of San Jose NE, all of San Jose SE 
and San Jose NE, eastern edge of San Jose SW, most of 
Monterey NE, eastern half of Monterey SE, San Luis Obispo 
NE and San Luis Obispo SE. 

The Californian Chaparral Province is the next province 
and it contains northwestern edge of Redding NE, western 
edge of Ukiah NE and Ukiah SE, most of Santa Rosa NE, San 
Francisco SE, most of San Jose SW, Monterey NW, western 
edge of Monterey NE and Monterey SE, Santa Maria I, Los 
Angeles NE, Los Angeles SE, Los Angeles NW and Los 
Angeles SW. 

The Sierran Forest Province is the third and the least 
represented province in the study area. Located within 
this Province are southeastern Sacramento SE and 
northeastern San Jose NE. 

A. Geography 

Californian Grassland Province - This region is a flat 
alluvial plain between the Sierra Nevada Mountains and 
the Coast Ranges, within the Central Valley of 
California. Elevations range from sea level to 500 ft. 

Californian Chaparral Province - This province occupies 
the central part of the California Coast Ranges and the 
mountains of southern California. The Coast Ranges are 
low mountains with elevations ranging from sea level to 
2,500 feet with some peaks at 5,000 feet. The mountains 
of Southern California are steeply sloping with 
elevations ranging from 2,000 to 8,000 feet with some 
peaks reaching 12,000 feet. 

Sierran Forest Province - This province covers the 
southern most portion of the Cascade Mountains and the 
Sierra Nevada. Most of the area is steeply sloping 
crossed by valleys having steep gradients. The west 
slope of the Sierra Nevada rises from 2,000 feet to 
higher than 14,000 feet and the east slope drops abruptly 
to the floor of the Great Basin, about 4,000 feet. 
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B. Climate 

Californian Grassland Province - Most precipitation in 
this region falls in the winter as rain with ranges from 
6 inches in the upper San Joaquin Valley to nearly 30 
inches along the coast. In the warmer months the 
evaporation potential usually exceeds the precipitation 
amount. Low rainfall and small stream flow result in 
water scarcity in many parts of the area. Average annual 
temperatures range from 60° to 67°F but can fall as low 
as 55°F in the north. 

Californian Chaparral Province - This region is 
characterized by hot, dry summers and rainy mild winters. 
Most precipitation falls as rain with amounts ranging 
from 12 to 40 inches. Temperatures average 53° to 65°F 
in the Coast Range, but are only 32° to 60°F in the 
mountains of southern California, decreasing at higher 
elevations. 

Sierran Forest Province - In this province temperatures 
average 35° to 52°F, decreasing as elevation increases. 
The base of the west slope receives only about 10 to 15 
inches of rainfall and has a long, dry summer. 
Precipitation can increase to as much as 70 inches with 
an increase in elevation. The east slopes are much drier 
than the west slopes with 80-85% of the precipitation 
falling in the winter. 

C. Vegetation 

Californian Grassland Province - This province was once 
dominated by bunch grasses which produced mixed prairie 
type grasslands. The plow, fire and grazing have 
eliminated all but relief stands. Introduced annual 
grasses occupy most of the remaining grassland area. 
Alkaline flats in the region are dominated by greasewood, 
picklewood, salt grass and shadscale. 

Californian Chaparral ProVince - The montane vegetation 
of this province has two climaxes. One climax, dominated 
by trees, is called sclerophyll forest. The other, 
called chaparral, is a shrub climax. Chaparral occupies 
the greater area and is found on south facing slopes and 
drier sites. The sclerophyll forest is found on north 
facing slopes and wetter sites. 

The coastal plains and interior valleys have sagebrush 
and grassland communities. Along streams are found 
riparian forests containing many broadleaf species. 
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Sierran Forest Province - The vegetation zones of this 
province are very well marked. The lower slopes and 
foothills are covered by coniferous and shrub 
association. On higher slopes digger pine and blue oak 
dominate. 

The most important trees of the montane zone are western 
yellow pine, Douglas-fir, sugar pine, white fir and 
incense cedar. 

The subalpine zone contains mountain hemlock, California 
red fir, lodgepole pine, western white pine and whitebark 
pine. 

The alpine zone covers the treeless areas above 
timberline. 

D. Soils 

California Grassland Province - In this province Entisols 
dominate the lower elevations and Alfisols dominate at 
slightly higher elevations, away from the valley floor. 
A small area of Aridisols occurs in the more arid 
southern portions of the San Joaquin Valley. 

California Chapparal Province - This region has a complex 
soil pattern with Mollisols usually found along the 
coast: Alfisols in the north, and the south consists 
mostly of Entisols. 

Sierran Forest Province - In this province utisols are 
extensive on mountain slopes where the air is humid: dry 
Alfisols predominate at the lower elevations. Entisols 
occupy the narrow flood plains and alluvial fans of the 
valley. 

One soil group of interest in the study area is the 
Sacramento series. It consists of poorly drained clays 
in basins. The typical profile of this soil is 
dominantly mottled gray clay that extends to a depth of 
more than 60 inches. This soil contained wetlands in 
some areas, generally of the emergent type. Much of the 
land within the Sacramento series has been converted to 
crop land, typically row crops. 

The Foster series is another soil group found in the 
study area. It consists of imperfectly to poorly 
drained, dark colored, nearly level soils developed from 
recent alluvium derived mainly from granitic and other 
rocks containing considerable mica. These soils are also 
moderately high in organic matter and tend to be saline­
alkali. These soils generally support emergent 
vegetation, sedges and annual grasses, and in the saline­
alkali areas saltgrass and alkali sacaton. These soils 
are used for irrigated cotton, alfalfa, other crops and 
pasture. 
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Another soil found in wetlands in the study area is the 
Tulare series. These soils consist of very deep, 
somewhat poorly drained, saline-alkali soils in basins. 
These soils formed in alluvium derived dominantly from 
igneous and sedimentary rock. This soil is gray clay and 
is subject to very long periods of flooding in January 
through March. Wetlands in these soils are generally 
salt tolerant emergent type wetlands. This soil is used 
for crop planting in many areas. 

Due to the diversity of the project area a more detailed 
description of soils within the study area can be 
obtained from 30il surveys. They are available for the 
counties and areas mentioned in Section II. E. and can be 
obtained from the local Soil Conservation Service Office 
for those and possibly others as well. 

IV. DESCRIPTION OF WETLAND HABITATS IN THE PROJECT AREA 

A. Palustrine System 

This classification is used on the majority of the 
wetlands in the study area. No one cover type within the 
project area consistently dominated. Emergent, forested 
and scrub-shrub were more predominant than unconsolidated 
shore, unconsolidated bottom and aquatic bed. Section 
IV. F. provides a comprehensive listing of all 
classifications used as well as vegetation or cover type 
found within these classifications. 

B. Lacustrine System 

Any natural water body larger than 20 acres is classified 
L1UBH. 

The reservoirs in this study area are classified L1UBHh. 
The East Park Reservoir, stony Gorge Reservoir and Shasta 
Lake are all examples of this classification. 

Any shallow flat areas located adjacent to these 
reservoirs are classified L2USCh or L2USAh. Shallow 
flats associated with the natural lakes are classified 
L2USC and L2USA. The only exception to this would be in 
the case of vegetated flats. In this case the 
appropriate Palustrine classification would be used. The 
aquatic bed class is the only vegetated class used within 
the Lacustrine system. 
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C. Riverine System 

Riverine systems are abundant throughout the study area. 
Since the study area encompasses areas of coastal 
California as well as mountainous regions of the state, 
all subsystems (with the exception of 'unknown 
perennial') were used for this project. 

The Santa Maria River is a good example of what mans 
control can do to a river. Due to the building of dams 
and reservoirs, surface diversion, and extensive ground 
water withdrawal for irrigation, the Santa Maria River 
has changed considerably. What was once a strong 
perennial river is now an intermittently flooded river, 
containing flowing water only during heavy storm periods. 

California is also riddled with canals and aqueducts. 
Many of these have been classified using two water 
regimes. The extra water regime is the artificially 
flooded (K) water regime. It is used wherever some type 
of control (pump, siphon, dam, etc.) is used to regulate 
the flow of water in a channel. 

D. Estuarine System 

Estuarine systems are found in the Monterey NW, Santa 
Maria I and Los Angeles SW portions of the study area. 
Elkhorn Slough is a good example of an estuary within the 
study area. It consists of deep open water estuarine 
wetlands as well as shallow and exposed vegetated and 
unvegetated estuarine wetlands. 

E. Marine System 

Marine systems are found in the Monterey NW, Santa Maria 
I and Los Angeles SW portions of the study area. 
Excluding bays and inlets, most of the California coast 
is included in this system. The coast is diverse. In 
some areas there are beaches between the open water and 
the uplands. Other areas seem to have no transition zone 
between upland and open water and the coast seems to be a 
wall of earth and rock meeting the ocean. 
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F. WETLAND CLASSIFICATION CODES
 

NWI CODE 
WATER COMMON CHARACTERISTIC 
REGIME NWI DESCRIPTION DESCRIPTION VEGETATION 

PEM 
(H,F,C,B,A,K) 

PEM 
(J) 

PSS 
(F,C,B,A) 

Palustrine, 
persistent emergents, 

Palustrine, 
persistent emergents 

Palustrine, 
scrub-shrub 

Seeps, springs, 
vegetated 
streams and canals, 
wet meadows, 
marshes 

Vegetated alkali flats 

Seeps, springs, 
vegetated streams, 
thickets 

Juncus spp. (rushes)
 
Carex spp. (sedges)
 
Scirpus spp. (bulrushes)
 
Elocharis spp. (spikerush)
 
Ranunculus (buttercup)
 
Rumex spp. (dock)
 
Elymus spp. (wild rye)
 
Ervnaium (eryngo)
 
Typha sp. (cattail)
 
Epilobium sp. (willow herb)
 
Marsilea (harry pepperwort)
 
Potentilla spp. (cinquefoil)
 
Veratrum californicum
 
(corn lily)
 
Iris spp.
 
Phalaris arundinacea
 
(reed canary grass)
 
Distichlis sp. (saltgrass)
 

Distichlis sp. (saltgrass)
 

Salix spp. (willow)
 
Baccharis (bacharis)
 
Ribes aureum (golden currant)
 
Populus (cottonwood)
 
Rubus (blackberry)
 
Baccharis viminea (mulefat)
 
Cornus stolonifera
 
(red osier dogwood)
 
Sarcobatus vermiculatus
 
(greasewood)
 
Chrysothamous spp.
 
(rabbitbrush)
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NWI CODE 
WATER COMMON CHARACTERISTIC 
REGIME NWI DESCRIPTION DESCRIPTION VEGETATION 

PSS 
(J) 

PFO 
(C,B,A) 

PUB 
(H,F,K) 

PUS 
(C,A,J) 

PAB 
(H,F,K) 

Palustrine, 
scrub-shrub 

Palustrine, forested 

Palustrine, 
unconsolidated bottom 

Palustrine, 
unconsolidated shore 

Palustrine, 
aquatic bed 

Vegetated alkali flats 

Forested streams, 
floodplains, 
depressions, 
seeps and springs 

Ponds, stock ponds, 
borrow pits, 
sewage tanks 

Pond beds, 
unvegetated 
depressions, 
alkali flats 

Ponds, 
stock ponds, 
algal mat 

Artemisia spp. (sagebrush)
 
Cephalanthus occidentalis
 
(buttonbush)
 
Baccharis glutubisa
 
(seepwillow baccharis)
 
Sarcobatus vermiculatus
 
(greasewood)
 

Pinus contorta 
(lodgepole pine) 
Populus sp. (cottonwood) 
Populus tremuloides 
(quaking aspen) 
Pinus ponderosa 
(Ponderosa pine) 
Salix spp. (willow) 
Bacharis sp. (baccharus) 
Quercus lobata (valley oak) 
Acer negundo (box elder) 

Unconsolidated bottom
 

Unvegetated mud, sand or
 
gravel
 

Potamogeton sp. (pondweed)
 
Nelumbo lutea
 
(American lotus)
 
Lemna sp. (duckweed)
 
Polygonum (smartweed)
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NWI CODE 
WATER COMMON CHARACTERISTIC 
REGIME NWI DESCRIPTION DESCRIPTION VEGETATION 

L1UB 
(H) 

L2US 
(C,A,J) 

R1UB 
(\1) 

R1US 
(N) 

R2UB 
(H) 

R2US 
(C,A) 

R3UB 
(H) 

R3US 
(C,A) 

Lacustrine, limnetic, 
unconsolidated bottom 

Lacustrine, littoral, 
unconsolidated shore 

Riverine, tidal, 
permanently flooded, 
unconsolidated bottom 

Riverine, tidal, 
regularly flooded, 
unconsolidated shore 

Riverine, 
lower perennial, 
unconsolidated bottom, 
permanently flooded 

Riverine, 
lower perennial, 
unconsolidated shore 

Riverine, 
upper perennial, 
unconsolidated bottom 

Riverine, 
upper perennial, 
unconsolidated shore 

Lakes 

Lake shores, 
reservoir draw-down, 
alkali flats 

River, canal 

Sand bar 

Rivers 

Riverbanks 

Rivers 

Riverbanks 

12 

Unconsolidated bottom
 

Unconsolidated shore
 

Sand, mud 

Sand, gravel 

Unconsolidated bottom 

Unconsolidated shore 

Unconsolidated bottom 

Unconsolidated shore 



NWI CODE 
WATER COMMON CHARACTERISTIC 
REGIME NWI DESCRIPTION DESCRIPTION VEGETATION 

R4SB 
(F,C,A,J) 

E1UB 
(L) 

E2US 
(N, P) 

E2EM 
(N, p) 

E2SS 
( P) 

M1UB 
(L) 

M1AB 
(L) 

M2US 
(M,N,P) 

Riverine, 
intermittent, 
stream bed 

Estuarine, subtidal, 
unconsolidated bottom 

Estuarine, intertidal, 
unconsolidated shore 

Estuarine, intertidal, 
persistent emergents 

Estuarine, intertidal, 
scrub-shrub 

Marine, subtidal, 
unconsolidated bottom 

Marine, subtidal, 
aquatic bed 

Marine, intertidal, 
unconsolidated shore 

Creeks, streams, 
canals 

Inlets, 
river mouths, 
bays, intracoastal 
waterways 

Sand bar, 
salt flats 

tidal marshes 

Shrubs 

Open water 

Kelp beds 

Sandbars, beaches 

Unvegetated, 
sand, mud or gravel 

Unconsolidated bottom 

Unconsolidated shore 

Distichlis (saltgrass) 
Salicornia (glasswort) 
Atriplex (saltbush) 

None identified in the field 

Unconsolidated bottom 

Macrocystis 
(Californian kelp) 

Unconsolidated shore 
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v. WATER REGIME DESCRIPTIONS 

Tidal 

Salt and Brackish Areas - Marine and Estuarine Systems 

(L)	 Subtidal - The substrate is permanently flooded with 
tidal water. 

(M)	 Irregularly Exposed - Land surface is exposed by tides 
less often than daily. This corresponds to the area on 
NOS charts from seaward edge of light green tone (mean 
low water) to depth contour approximately extreme low 
water. 

(N)	 Regularly Flooded - Tidal water alternately floods and 
exposes the land surface at least once daily. 

(P)	 Irregularly Flooded - Tidal water floods land surface 
less often than daily. The area must flood by tide at 
least once yearly as a result of extreme high spring 
tide. 

Freshwater Tidal Areas - Lacustrine, Palustrine and 
Riverine Systems 

(N)	 Regularly Flooded - Fresh tidal water alternately 
floods and exposes the land surface at least once 
daily. 

(R)	 Seasonally Flooded - Tidal - Surface water irregularly 
flooding land surface for extended periods of a season, 
but is also irregularly flooded by fresh tidal water. 

(S)	 Temporarily Flooded - Tidal - Surface water flooding 
land surface for brief periods of a season, but is also 
irregularly flooded by fresh tidal water. 

(T)	 Semipermanently Flooded - Tidal - Surface water 
persistently covers the land surface in most years, but 
is also irregularly flooded by fresh tidal water. 

(V)	 Permanently Flooded - Tidal - water covers land surface 
throughout the year in all years, but is also 
irregularly flooded by fresh tidal water. 

14 



Non-Tidal 

(A)	 Temporarily Flooded - Surface water present for brief 
periods during growing season, but water table usually 
lies well below soil surface. Plants that grow both in 
uplands and wetlands are characteristic of this water 
regime. 

(B)	 Saturated - The substrate is saturated to surface for 
extended periods during the growing season, but surface 
water is seldom present. 

(c)	 Seasonally Flooded - Surface water is present for 
extended periods especially early in the growing 
season, but is absent by the end of the growing season 
in most years. The water table after flooding ceases 
is extremely variable, extending from saturated to a 
water table well below the ground surface. 

(F)	 Semipermanently Flooded - Surface water persists 
throughout the growing season in most years. When 
surface water is absent, the water table is usually at 
or very near the land's surface. 

(H)	 Permanently Flooded - Water covers land surface 
throughout the year in all years. 

(K)	 Artificially Flooded - The amount and duration of 
flooding is controlled by means of pumps or siphons in 
combination with dikes or dams. 

(J)	 Intermittently Flooded - Substrate is usually exposed, 
but surface water is present for variable periods 
without detectable seasonal periodicity. Weeks or 
months or even years may intervene between periods of 
inundation. The dominant plant communities under this 
regime may change as soil moisture conditions change. 
Some areas exhibiting this regime do not fall within 
our definition of wetland because they do not have 
hydric soils or support hydrophytes. 
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VI. IMAGERY 

NHAP (1:58,000) and NASA (1:65,000) scale color infrared 
photography was used in the California BR mapping project. 
The color tones were balanced and allowed the 
differentiation of various vegetation types.. Bleaching was 
not a problem. Resolution and clarity was reasonably 
consistent. Vignetting of photography was isolated and not 
a problem. Spectral reflection occurred periodically in the 
estuaries and caused only minor complications. 

The photo signatures of the vernal pools varied depending 
on photograph emulsion, time of season and water level if 
any. Occasionally, soil mottling associated with vernal 
pools was inconsistent and made mapping difficult. 

VII. MAP PREPARATION 

The wetland classifications used on the NWI maps are in 
accordance with Cowardin et al (1977). The delineations 
were produced through stereoscopic interpretation of 
1:58,000 and 1:65,000 scale, color infrared photography. 

Field checks in all 1:100,000's were made prior to the 
actual delineation of wetlands. Field check sites were 
selected to clarify various signatures found on the 
photography. These photographic signatures were then 
identified in the field using vegetation and soil types, as 
well as additional input from field personnel. 

Collateral data included USGS topographic maps, SCS soil 
surveys, local climate, vegetation, and ecological 
information. 

The user of the map is cautioned that, due to the 
limitation of mapping primarily through aerial 
photointerpretation, a small percentage of wetlands may 
have gone unidentified. Since the photography was taken 
during a particular time and season, there may be 
discrepancies between the map and current field conditions. 
Changes in landscape which occurred after the photography 
was taken would result in such discrepancies. 

Aerial photointerpretation and drafting were completed by 
Geonex, Inc., st. Petersburg, Florida, with quality 
assurance conducted by The United States Fish and Wildlife 
Service. 
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VIII.SPECIAL MAPPING PROBLEMS 

A unique habitat known as vernal pools that occur within 
the study area caused a mapping problem. The delineation 
of these wetlands as individual polygons using existing 
photography was impossible because of the very small size 
and because the time of year the photography was flown was 
during the dry phase of these variable wetlands. Using a 
study prepared by Ellen T. Bauder, Department of Biology, 
San Diego State University we were able to map the vernal 
pools as general complexes. They were classified as 
PEMA/Upland. 

A few of the reservoirs in the study area were drawn down. 
The topographic quadrangles indicate the normal pool 
elevation. These were used to delineate the resulting 
wetland boundaries. 

IX. MAP ACQUISITION 

To discuss any questions concerning these maps or to place 
a map order, please contact: 

Dennis Peters
 
Regional Wetland Coordinator
 
U.s. Fish and Wildlife Service - Region 1
 
Lloyd 500 Building, Suite 1692
 
Portland, Oregon 97232
 

To order maps only, contact: 

Earth Science Information Center (ESIC)
 
National Cartographic Information Center
 
U.S. Geological Survey
 
507 National Center
 
Reston, VA 22092
 

1-(800)-USA-MAPS 

Maps are identified by the name of the corresponding U.S. 
Geological Survey (U.S.G.S.) 1:24,000 scale topographic 
quadrangle name. Topographic map indices are available 
from the U.S.G.S. 
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