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THE COVER: The plant on the cover is vernal-pool saltbush,
Atriplex persistens. This rare plant was described in 1993 from
specimens collected at the Sacramento National Wildlife Refuge.
Drawing by Robert Gamette.
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The Sacramento National Wildlife Refuge (SNWR) is a parcel of 10,783 acres located on the west side
of the Sacramento Valley between Willows and Maxwell (Figure 1). The refuge was established in 1937 and is
the first in a series of land acquisitions that now make up the Sacramento National Wildlife Refuge Complex.
Other units of the complex include Delevan NWR, Colusa NWR, Sutter NWR, Butte Sink NWR, and Sacra-
mento River NWR, This flora is concerned only with the SNWR. The SNWR occupies all of the sections of
land in the east half of TI8N R3W, with the exception of the south halves of sections 34 and 36 (Figure 2).
Most of the land lies in Glenn County, with the southern tip of the refuge extending into Colusa County. The
land is an essentially flat plain, sloping from an elevation of slightly over 100 ft in the northwest corner to
somewhat less than 70 ft in the southeast corner of the refuge. Natural drainage is provided by Logan Creek,
which flows from the northwest to the southeast corners of the refuge, and Hunters Creek, which flows from
wesl to east near the south boundary.

The refuge lies in the northwestern part of the Colusa Plains in an area of poorly drained Riz silt loam,
Riz silty clay loam, and Willows clay, all of which are slightly to strongly saline/alkaline with a pH range of
8.5-9.7. The climate of the area is “Mediterranean, warm summer,” which applies to all of the Sacramento
Valley. Dry warm to hot summers are followed by a cool, wet winters. Rainfall averages eighteen inches per
year, the rainy season usually running from October to April.

HiSTORY?

There is no record of any explorers or trappers crossing the northwest portion of the Colusa Plains be-
fore 1850. It was not until the start of construction of the westside railroad to Oregon in 1871 that settlement of
the Colusa Plains north of the town of Colusa took place. Early travelers described the Colusa Plains as “a
swamp,” or “a vast, treeless prairie”, or “worthless alkali” (Hall, 1975). In his history of Colusa County pub-
lished in 1880, William S. Green described the land lying a little east and then south of Willows, which would
include the SNWR, as poor land “so flat that the water does not run off it readily, and it is alkali.” The term
“gooselands” was widely applied to this area because of the large numbers of geese that wintered on these alka-
line plains.

Norman D. Rideout bought the land now occupied by the refuge in 1877, He attempted to grow sum-
mer-fallow wheat, a successful crop on some parts of the Colusa Plains. Because of the poor soil, lack of sum-
mer water, and depredation by geese, Rideout’s ventures in wheat farming ended in failure. Cattle grazing on
the Rideout Ranch also proved to be unsuccessful, at least in part duc to competition by geese for forage.

Z.L. Spalding acquired the Rideout Ranch in 1900. The Spalding Ranch was more successful and be-
came the largest agricultural operation in Glenn and Colusa counties between 1920 and 1935. Cattle, horses,
mules, sheep, pigs, and turkeys were all pastured on the ranch at one time or another. After a series of artesian
wells was developed, alfalfa was grown in the northwest portion of the ranch between 1910 and 1915. The first

! Prepared under the volunteer program of the Sacramento National Wildlife Refuge Complex. T wish to thank
Gary W. Kramer, Kim A. Forrest, Kim D. Hanson, John G. Mensik, Denise A. Dachner, and all of the other
refuge personnel who made my work at the refuge an enjoyable and rewarding experience. Special thanks to my
co-author, Joseph Silveira, who was responsible for arranging this project and to Robert Gamette for preparing
the drawing of Atriplex persistens. '

? Historical information is primarily from Hall (1975).
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rice was also grown during this time. With the developmeut of a private irrigation system in 1916, rice culture
became the dominaut agricultural activity on the Spalding Ranch. However, irrigation water, which was re-
sponsible for the success of the ranch, also eventually led to the financial collapse of the operation. In 1919,
landowners of the area established the Glenn-Colusa lrrigation District and a new dramage district, the 2047
Reclamation District. The cost of irrigation water from the former and annual assessments of the latter even-
tually produced the collapse of the Spalding agricultural enterprise.

Ownership of the Spalding Ranch was transferred to the federal government in January, 1937
Changes occurred rapidly on the new Sacramento Migratory Waterfowl Refuge (now the SNWR). Since the
country was still in the grips of the Great Depression, manpower was readily available. Camp Sacramento, a
unit of 150 men of the Civilian Conservation Corps, was established at Spalding Ranch headquarters on May
15, 1937. In a relatively short period of time, roads, water control structures, levees, dikes, and jetties were
constructed; channels were cleared and clcaned; lakes and ponds were developed; and other projects involving
dwellings, fencing, signs, and monuments were carried out. In 1938, 80 acres of rice and 115 acres of millet
(Echinochloa crus-galli) were planted expressly for waterfowl with amazing success—over one-half million
ducks consumed every seed and blade of vegetation in these fields during three consecutive nights in October!
Farming for waterfowl continued for many years on the refuge. Wheat and barley were the primary crops grown
in upland fields, and millet and rice become the dominant aquatic crops. Upland farming was largely phased
out of the management program in the 1950’s, and the last rice was grown in 1988. However, certain tracts are
still managed for millet, a weedy aquatic grass that readily volunteers and is highly attractive to waterfowl.

THE FLORA

The agricultural activities on the Rideout and Spalding ranches, followed by the extensive land level-
ing, impounding, farming, and other wildlife management activilies on the SNWR, has resulted in major
changes in the natural communities and native vegetation at the refuge. Hall (1975) could only speculate on the
original nature of the northwestern Colusa Plains. The area would probably have been a low dry plain periodi-
cally inundated by major flooding of the Sacramento River and its feeder streams. Plant communities may have
included Valley Grassland, Freshwater Marsh, and Alkali Sink. Four old photographs of goose hunting on the
Spalding Ranch are reproduced in Hall’s thesis (1975). These pictures, taken about 1918, show a flat landscape
without a single tree or shrub from the foreground to the distant horizon. Tufts of grasses and low herbs are
scattered over mostly barren, probably alkaline soil. Today only small areas of up to several hundred square
meters of vegetation resembling these original “gooselands” are scattered on the upland tracts of the refuge.

The refuge land is now divided into separate “tracts” and “pools,” most of which are subdivided into
“cells” (Figures 2 and 3). Most of thesc units can be independently managed for watcer levels and food plants,
resulting in seasonally-flooded marsh, watergrass (millet) impoundments, permanent ponds, and uplands
(Mensik and O”Halloran, 1990). Riparian strips and borders occur along streams and waterways throughout the
complex. Small stands of cottonwood-type riparian woodland occur in the northeast comer of Tract 31 and
along the north border of Tract 37. The latter serves as an egret and heron rookery. Lower depressions in some
of the upland units regularly develop into shallow vernal pools during the winter rainy season. Only the north
portion of Tract G remains as an unplowed and relatively unmodified piece of the original Alkali Sink com-
munity that covered most of the refuge lands in presettlement times. Even here, drainage from surrounding
fields and invasion of alien species has clouded the picture of the pristine vegetation,

One of the first botanists to collect on the northwestern Colusa Plains was Joseph Burtt-Davy, an Eng-
lish forester and taxonomist who served as an agrostologist (grass specialist) at The University of California
from 1892 to 1902. In May 1898, he collected African pricklegrass (Crypsis vaginiflora = C. niliaca) near
Norman, the first record of this grass in North America. On the same trip Burtt-Davy collected a grass, which
he named Stapfia colusana (= Neostapfia colusana), “near Princeton...bordering rain pools on hard unculti-
vated alkali ‘goose-lands,’ beside the stage road to Norman.” Hall (1975) speculates that the type specimen of
Colusa grass was collected near the Norman-Princeton Road in what is now Tract G of the refuge, but it was
probably collected further to the east in habitat now obliterated by rice culture. Additional plants collected by
Burtt-Davy in the Norman-Willows area include the spineless variety of bur-clover (Medicago polymorpha)
and coyote-thistle (Eryngium vaseyi). Willis Lynn Jepson also collected in the Willows area (e.g., Trifolium ai-
bopurpureum var. olivaceum, Jepson 13,657). In his Manual of the Flowering Plants of California (1925), Jep-
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son lists Atriplex fruticulosa as occurring on the “goose lands” of Glenn Co.—whether this record is based
upon his own collections or that of some other collector, e.g., Burtt-Davy, is not known.

The first attempt to survey the plants on the SNWR was conducted by Harry Anderson from June 1937
into May 1938. Mr. Anderson was a member of the newly-established “Camp Sacramento.” In the preface to a
hand-written list of plants (SNWR files), Anderson remarks that “This being my first experience at plant col-
lecting, my first plants were taken without roots; too few of a species were taken; certain plants molded. During
the first part of the work, I had to walk half a day, often carrying the plants nearly the whole time. Such plants
were almost invariably dried and withered when [ returned and were useless.” However, a series of |10 num-
bered specimens, with accompanying notes on abundance and distribution, was eventually prepared. Unfortu-
nately, Anderson’s collections have either been misplaced or destroyed and could not be examined for this
study. In 1988, Anderson’s handwritten notes were transcribed and organized into a typewritten list entitled
“Sacramento Refuge Herbarium” (SNWR files).

Since Anderson’s survey, additional collections have been made by Ross C. Hanson (1949-53), David
B. Marshall (1951-1962 but mostly 1954), Eugene Kridler (1956 & 1960), Edward J. O’Neill (1961), S.R.
Wilbur (1961-62), and Marguerite Hills (1982). These specimens, which are stored in the refuge herbarium,
were examined and are incorporated into this study. Annotations indicate that Herbert L. Mason examined at
least some, if not all, of the Marshall collections while he was preparing his Flora of the Marshes of California.
Collections made at some of the other units of the Sacramento National Wildlife Refuge Complex and stored in
the refuge herbarium are not been included in this study.

The survey forming the basis for this flora was conducted between April 23, 1993 and September 6,
1994 (30 visits). During this interval, 323 species, subspecies, and varieties of vascular plants were docu-
mented. An additional 14 species represented by vouchers in the SNWR herbarium have been studied and are
included in the annotated plant list. Anderson’s collections from 1937-38 present a problem—twenty-five of
the plants in his list have not been found during this study. Some of his plants are probably misidentified, but
most were surely collected on the refuge. Our best judgment has been used in including or excluding these un-
vouchered records in the annotated plant list. Thus the total flora since the establishment of the SNWR in 1937,
as treated in the annotated plant list, includes 351 species and subspecific taxa in 207 genera distributed among
68 families (Table 1). No study of this type is ever complete—additional plants are still to be documented on
the refuge!

TABLE 1. Numerical analysis of the vascular flora of the Sacramento National Wildlife Refuge.

FAMILIES GENERA SPECIES  ADDITIONAL TOTAL NON-NATIVE CNPS LISTED
VARIETIES TAXA
68 207 345 6 351 147 (42%) 13

" Includes both varieties and subspecies.

Non-native species comprise 42 percent of the refuge flora, This number does not include certain
plants that have been deliberately introduced on the refuge, e.g., Monterey cypress (Cupressus macrocarpa) and
big saltbush (Atriplex lentiformis), which are native to other places in California. The large proportion of non-
native plants is correlated to the highly disturbed nature of the refuge and is typical of similar areas in the
northern Sacramento Valley. Forty-two percent of the plants at Harter’s Cherokee Ranch in central Butte
County were also found to be aliens (Oswald, 1988), and 48 percent of the flora of The Butte Sink Unit of Gray
Lodge Wildlife Area in Butte County consists of non-native species (Oswald, 1989). Of interest is the relatively
short period of time in which alien plants can colonize a disturbed area. Anderson’s plant list indicates that at
least 34 alien species (33% of the plants he collected) were already growing on the newly established refuge in
1937.

Thirteen of the refuge plants are listed in the CNPS Inventory of Rare and Endangered Vascular
Plants of California (Skinner & Pavlik 1994). All except two of these are in List 1B, plants that are rare,
threatened, or endangered in California and elsewhere (see Appendix I). The only significant populations of
Ferris’ milk-vetch (4stragalus tener var. ferrisiae) remaining in California grow on SNWR in the northwest
corner of Tract AB. Before being discovered on SNWR in 1994, only two populations of Heckard’s pepper-
grass (Lepidium latipes var. heckardii) were known from Yolo County. When Stutz and Chu described Atriplex



persistens in 1993 (Madrofio 40:209-213), the only viable populations were known from vernal pools on
SNWR. Hoover’s spurge (Chamaesyce hooveri), hairy orcuttgrass (Orcuttia pilosa) and Greene’s tuctoria
(Tuctoria greenei) also grow in vernal pools on the refuge and illustrate the importance of preserving this rap-
idly disappearing habitat.

Nomenclature in the annotated plant list which follows is based upon The Jepson Manual (Hickman
1993). Some synonyms used in older floras or in refuge plant lists are also indicated in brackets. Author abbre-
viations follow Brummit and Powell (1992) and may deviate from those in The Jepson Manual. There are no
accepted standards for common (English) plant names. When available, common names correspond to those in
The Jepson Manual and in the 5th edition of the CNPS Inventory (Skinner and Pavlik 1994). The remaining
common names are mostly those of Abrams (1923-60). Words describing the abundance of a species on the ref-
uge such as rare, common, abundant, etc., are entirely subjective.

Voucher specimens of most of the plants found during this study have been prepared. These are de-
posited in the herbarium of California State University, Chico (CHSC), and a nearly complete duplicate set is in
the herbarium of the Sacramento National Refuge Complex. In the annotated plant list, vouchers are indicated
by collector(s) and collection number (e.g., Oswald & Silveira 6000). If a record is based on an observation
without an accompanying voucher, the observer’s name is not italicized. Abbreviations are used to indicate the
location of the collection: P = pool, T = tract, a superscripted number indicates the cell in a pool or tract. For
example, “T1%” and “P1A>” would be interpreted as “Cell 6 of Tract 1” and “Cell 3 of Pool 1A,” respectively.

Keys have been modified from various sources and are simplified as much as possible. Some plants are
included in the keys with the notation “at SNWR?”—these are plants that are not documented for SNWR but
are known to grow in similar habitat in the northern Sacramento Valley.
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ANNOTATED PLANT LIST'

KEY TO THE MAJOR PLANT GROUPS

Plants wmithout seeds or lowers, vepmducmg by 1-celled spores bome in sporangia ...
...... i . FERN ALLIES (pagc 1)
Plams mlh sezds pmdm.cd i cones of by ﬂowers
2 Plants without flowers; seeds bome on the surface of a cone scale or berry-like structures
.. ... GYMNOSPERMS (page 1)
2 Plam.s plodncmg ﬂuwm sced.s bomc u\sldc a ﬁwi developing from the ovary of the
flower
3 Leaves net-veined, fowers usually on a plan of 4 or 5, embryonsc leaves 2.,
................................................ DICOT FLOWERING PLANTS (page i)
3 Luam moley punll:l -veined, flowers mosUy on a plan of 3, embryonic lcaf | .,
e o : ... MONOCOT FLOWERING PLA.NTS(page 18)

FERN ALLIES

Plants floating on quiet water of pands and streams or gtowing on wel sotl at dry-down,
leaves small, sessile, with overlapping blades .. Azollaceae
Plants rooted in mud of shallow ponds or becoming ltl'lﬁll'la] a5 lhe: pﬂnd d.nsA leaves either
resembling a 4-leaved clover or thread-like and lacking a blade ... ... Marsileaceae

AZOLLACEAE — MOSQUITO FERN FAMILY

Azolla filiculoides Lam. — LARGE MOSQUITO FERN.
Common and widespread small, floating plant in quiet
waters of ponds and ditches, often forming a solid
greenish-red mass (Anderson 5; Hanson 11-51). Plants
reproduce vegetatively during most of the year.

MARSILEACEAE — MARSILEA FAMILY

I Leaves with a slender peuole and 4-leaved clover-bke blade. . ... ... Marsilea
I Leaves thread-like, withoul an expanded blade . . PR vttt sevenrs Pilularia

Marsilea vestita Hook & Grev. ssp. vestita— HAIRY
WATER-CLOVER . Apparently uncommon plant of vernal
pools, flooded depressions, and along drains and canals
(Anderson 61, without a specific location; Hanson in
1951, without a specific location; Oswald 5362, T2'1).

During the winter and early spring, it can be recognized

by the floating clover-like leaves. It becomes terrestrial
at dry-down, resembling Oxalis (to which it is referred
in Anderson’s 1937-38 list). Sporocarps, which are
needed to determine the species, are formed in the
spring. [M. mucronata A Braun]

Pilularia americana A.Braun — AMERICAN PILL-
wORT. Common but inconspicuous grass-like plant
growing in vernal pools and seasonally flooded marshes
(Oswald 5315, TD3), becoming stranded on mud at dry-
down. The plant can be readily identified once it is dug
out of the mud by its basal, pea-like sporocarps.

GYMNOSPERMS

Leaves scale-like, thickly covering the branches.....................
I Leaves needle-like, in bundles of 2-5__. "

... Cupressaceae
.. Pinaceae

CUPRESSACEAE — CYPRESS FAMILY

Foliage gray; outer leaf surface with a conspicumls ghnd' bark smooth, thin, peebing n thin
stnps or plates, cherry red |, <. Cupressus arizonica
Foliage green; outer l«fsurface wuhoul a mnsmcuous g]and b:uk fibrous. neh brown aging
ash-gray cceeeeen Clpressus macrocarpa

INon-native plants are indicated by an italic, non-serif typeface (Conium
maculatum); plants that appear in non-italic boldface (Chamaesyce
hooveri) are listed in the Sth edition of the CNPS Inventory (Skinner and
Pavlik, 1994).

Cupressus arizonica Greene ssp. arizonica — ARI-
ZONA CYPRESS. A gray-foliaged shrubby tree with the
bark peeling in small plates is planted in several loca-
tions at the headquarters complex (Oswald 5812). Thus
tree is native to Arizona, northern and central Mexico,
and northern Baja California. It is a rare native in the
Cuyamaca Mtns. of southern California, but is widely
planted in California as a windbreak.

Cupressus macrocarpa Gordon — MONTEREY CY-
PRESS. A shrubby tree with green foliage and fibrous
bark grows on the margin of the woodlot in the north-
east corner of Tract 31, where it was planted (Oswald
5810). Native to the coast of California, Monterey cy-
press is widely planted elsewhere.

PINACEAE — PINE FAMILY

Pinus halepensis Mill. — ALEPPO PINE. Several 2-
needle pines, native to the Mediterranean region, have
been planted at the headquarters complex (Oswald &
Silveira 5801).

DICOT FLOWERING PLANTS
KEY TO FAMILIES
1 Petals lacking or not evident (calyx sometimes petal-like)

2 Woody trees, shrubs, or vines,
3 Leaves compound

4 Leaves alt fruit a nut USROS — 77 7 . T T -T2
4 Leaves opposite, ful winged, indehiscent........... T Oleaceae (Fraxinus)
3 Leaves simple.

5 Juce more or less nulky(brukpeuoleofyounglmf) akenes in a hlghlymod:ﬁed
mudtiple fruit (fig. mulberry, osage orange) . .. Moraceae
5 Juice watery, fnot not as above,
6 Flowers, at least the male, in catkins or catkin-like inf) o Sali
6 Flowers not in catkins
7 Leaves of mature branches oppmte > . Oleaceae
7 Leaves of mature branch Myrmctae (Eunlypms)
2 Herb plants, timies slightly woody at the base only.
8 Aquatic phnls gmwmg morc or less submerged or on wet mud as water level drops.
9 Leaves d G byl
9 Leaves entire, opposite (the | ones d ‘mlomum)
Callllrlclmuae

8 Land plants, sometimes growing i wet places.
10 Both sepals and petals absent, flowers swmml: or pistllate, bome n clusters sur-
ded by an mvaol bling a peri upsuk!—lobad sapmifky
Emborbmnal

11 Style and stigma single.

12 Calyx 5-6 parted, stamens 6-7... Ewharbmcm: ('Emmowp\m)
12 Calyx mostly 4-parted; stamens 4 . wcerenns Urticaceae
11 Styles and stigmas more than 1.
13 Leaves palmately compound ......... ... Cannabaceae (Cannabis sabva L)
13 Leaves simple.
14 Ovary more than 1chambered ... Molluginaceae

14 Ovary 1-chambered
15 Ovules or seeds more than |; fruit a capsule; leaves opposite... ... ..
thﬂafm
I5 Ondcorsoedsobta:y fnnl mosuy anakeneotntncie
16 Leaves with evident stipular sheath above each node. Polygonaceae
16 Leaves without stipular sheath.
17 Calyx 6-cleft —
17 Calyx lobes orsepals |, 4, or 5.
18 Brms mblzndmg the uowus nol scanous, plants mealy,

t, or g Ch 4
18 Bricls wblmdmg the ﬂowm scanous, planls noi mcaly
P or glandul
1 Petals present, evident.
19 Petals separate.
20 Stanens numerous, more than mceasmmy:spculs
21 Woody shrubs.... S R T A S R AN Resaceae
21 Herbaceous phms
2 SPAIS 2. e POFIUIGEGCEGE
12 Sepals rnmelhan 2

23 Plants not succulent, not covered with papillae; leaves not cylindrical .
T i anmcvfa«ar
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13 Plants Jent, d with papillze; leaves eylindrical L Aizoaceae
20 Stamens fewer, nol more han bice as many es the petals,
24 Pistls more than |, nearly or quite separute,
15 Plants fleshy, at least the leaves s0 ... ..., . Crassuloceoe
25 Plants not Deshy.
26 Stamens atiached below the ovary, small herbaceous plants wath long tail-like
spike OF PBHLS. . i cpirsiosenemiinic s s mieasriizins R laceae (M }
16 Stamens attached to a floral wbe, refuge plants with woody, prickly siems ...
................................................................................................... Rosaceae

24 Pistk |, of | or more carpels that are more of less united.
27 Plants traihing or cimbing by means of tendnls; leaves p.z]n ul:ly vemed .o
.............................................. » oo Vitaceae
7T Plants not clnbing by means ormudn!&
18 Styles 25, scparate to near the base of fused in lower thurd.
19 Plants well-developed ees or shrubs.
3 Leaves small, scale-like, appressed flowers ninule, in larg: clusters
?‘mnrf:a\r:eae
. Anacardiaceae

M Leaves well dcwloptd
29 Plants either herbaceous or more or Ie:ss woody Vires.

3| Plants submerged or on wet mud flals and rootng at the nodes .,

£ E.I‘nnnareae

31 Plants temrestnal
32 Ovary more of less infenor, fruit dry, spliting into 2 carpels

(oo TR o i il s L Apiaceae
32 Ovary supetior.
33 Leaves compound, with 3 leaflets Ovalidaceae
33 Leaves sumple.
IASepals 2. e s A OF Al CaCe@e
34 Sepals 3 or more,

35 Plants not salty lasung when (ouched to the tongue, eapsule
3-i0-valved or -toothed, placenta largely central

g (‘aryophyﬂauue
35 Phnls saily Iastmg when l.uucll:d to e u:mguc capsule 2-

A-valved, placenia basal but panetal .. ... Frankenioceae

28 Sryle 1, sometmes more of less divided at the apex.
36 Ovary wilenor. ..o ... Onagraceae
36 Ovary superior, bul PP uufeno( beeause it is enclosed in

but not fused 10 the Dora) wbe.
37 Plants well dwelopc:d shrubs or rees, llowers pea-like; fnot a Icgumc

.. Fabaceae
37 Pl.nnlsh:rbmmus
3B Beils BT Bl srossmmmsmp s sisbiisa s en . rtans Pornlacaceae
338.&;1&!;40:3 SOMEUNES Mo

39 Flowers pea-like ... PR LA e S AL, Fabuaceae

19 Flowers nearty or quite uguhu

40 Leaves compound, the leaflets entire

41 Leaves opposite; leallets 10-16 ... . Zygophyllaceae
4] Leaves allemate, leaflets 3., ... Onaliduceas

40 Leaves sumple or if compound, the leaflets toothed.
42 Ovary appeanng inferior {acmaijy supenor and free in a flo-

ral tube)... e e e P . Lythraceae
4% Ovary u.lea:]y .supf.ncu

43 Sepals and petals 4. .o i Brassicaceae
43 Sepals and petals 5.

44 Style persistent in fruit. each carpel wath a tad-like ap-

pendage ., .. Geruniacese

44 Style not permsmﬂ. n Ifn.ul.. :ach car'pcl (unk:ss
aborted) developing into a rounded nutlet ..

............... L haceae
19 Petals more or bess fused, often markedly mm together. not pea- l.tke
45 Ovary infenor or parily so.
46 Stamens unsied by the anthers,
47 Flowers in involucrate heads; stamens fused (o the corglla,.... .......... Afteraceae
47 Flowers not in mvolucrate heads; stamens free ffom corolla...... Campanuloceae
45 Stamens distinel.
48 Ovary |-chambered; flowers in short spikes or involucral heads ... Dip.
48 Ovary 2-5 chambered, ilowcrsnuurrunged as above,
49 Herbs .. T i Ruibiaceae
49 SI‘!I'IJ.M.... ... Caprifoliaceae
4% Ovary supenor.
50 Stamens more than 5,
51 Leaves simple, ... Maivaceae
51 Leaves 3-lolmate .. .. Caahdoceae

50 Stamens nol more Lhan 5.
52 Plants laching chlorophyll; twining yellcwnh stems with no connection o the
7T A e e A g SN ov7 1. T )
52 Plants with m‘lorophy}:l.
53 Corolla more or less uregular.
54 Fruit of 2-4 nutlets; leaves opposite.
55 Ovary 4-lobed, style anising between the ovary lobes, cleft at the apex.,
. Lamigceae

55 Ovary not lobed, stylc apical, entirc .

.. Verbenuceae

54 Frut a capsule.
56 Plants aquatic of on mud; leaves walh um-shaped bladders for (rapping
-1 R P S P Lentibulariaceae

56 Plants terestnal, the leaves not modified for trapping prey
37 Ovary J-chambered, capsule :nmng n a long dehiscent hom .

.. Martynioceae
57 Ova-y 2 cha.mbeled caps.uje nol a5 ahuvc
38 Woody vine with large orange-red Dowers ... Bignonisceae
58 Annual to perennial herbs;, Bowers vanous. ... Scropfrilurisceae
33 Corolla regular.
59 Plants with milky Juice ..o Asclepiadaceae

59 Plants without milky juice,

60 Corolla small, venless, dry-scanous .
60 Coralla with veins, not dry-scanous.
61 Ovary 4-chambered, comunonly 4-lobed, cach lobe fomung a nulet
unless aborted), morescence usually a coiled cyme.. Boraginaceae
61 Ovary |-, 2-, or d-chambered.
62 Style Ycleft: avary 3-chambered; capsule 3ovalved ... ..
OO - - .. .1
62 Style not 3-cleft, ovary |- ot 2-chambered.
63 Calyx 4-3 toolhed or cleft, style |, entire ... Solanuceae
63 Calyx of 5 distinct sepals or sepals wuled only at their base,
styles 2 or 1, wsually parthy divided
&4 Plants twining or traiing or, if erect, in alkaline places; co-
roiia with Oat folds inbud ..o Convolvulaceae
64 Plants etect or diffuse; corolla without flat folds in bud
65 Leaves mostly alternate, inflorescence ofien coiled ...,
Hydrophyliaceas
65 Leaves opposite, inflorescence vanable not coiled..
R i S A b ke AL e . Gentignacear

Plantaginacene

AIZOACEAE — Flc-MARIGOLD FAMILY

Mesembryanthemum nodiflorum L. —
SLENDER-LEAVED ICEPLANT. Represented by a single
waif growing in gravel on the edge of Parking Lot D on
Norman Rd. at Logan Creek (Oswald 6215). This an-
nual is a native of southern Africa. In California it is
typically found on coastal bluffs and margins of saline
wetlands from San Francisco Bay southwards. Spring.

AMARANTHACEAE — AMARANTH FAMILY

I Inflorescence of compact axillary clusters,
7 Plant erect; sepals of the pistillate flowers about equal . Amarenihus albus
2 Plant prostrate, sepals of pistillite flowers very unequa.L T well dmeiaped, 2 much re-
duced or even lacking .. - Amaranthus californicus
| Inforescence of terminal Spﬂiﬁ oo Amaranthus retroflexs

Amaranthus albus L. — TuMBLEWEED. Common
and often locally abundant weedy annual along roads
and on the dry beds of vernally wet pools and depres-
sions (Marshall in 1954; Oswald 5494, NW corner of
T16'). Late spring and summer.

Amaranthus californicus (Moq.) 5.Watson — CALI-
FORNIA AMARANTH. Locally abundant annual on the dry
beds of scasonally flooded marshes (Oswald 5770, T4%).
Summer.

Amaranthus retroffexus L. — RED-ROOTED
AMARANTH. Uncommon weed around headquarters and
on road beds in 1937 (Anderson 66). No plants were
found during the 1993-94 survey. Native to tropical
America. Late summer.

ANACARDIACEAE — SUMAC FAMILY

Toxicodendron diversilobum (Torr. & A.Gray)
Greene — PACIFIC POISON-OAK. Known only from the
woodlot in the northeast corner of Tract 31 south of
Norman Rd. (Oswald in 1993). Spring. [RhAus diversi-
loba Torr. & A.Gray]

APIACEAE — CARROT FAMILY
[Umbelliferae]

| Inforescence head-like, not umbetiate; leaves spiny. .
| Infloreseence a distinct wnbel although the secondary u.mbe may bt, heaﬂ
SpuLy.
2 Owary and frut bﬂrmgpncldaufbﬂsllcs
3 Frut with 2 beak .
3 Pruit lieking + ek
4 Rays 1-12, involucre nons or of | lincar bract. ... PRI —— T
4 Rays numerous; nvolucral bracts pmnate (at SNW'R?] Daum:cmln L
1 Owvary and fruit glabrous,
4 Frul curcular m cross section or faliened somewhat laterally, lateral nhs not conspieu-
ously wanged.

.. Bryngium
: leaves not

. dnrhrisous
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5 Flowers yellawtsh stemis not purple-dotted; hc'rbage with a strong odor of anse ..

Fotﬂfarlum

5 Piowm wlulg slem pm‘ple dm’ed herbage mlh an mm]eas:mt odn! (CAUTION!
DEADLY IF INGESTED). ..ot v i Contfum

4 Fruit flattened dorsally, lateral nibs c(msptcuously wnng:d o Lomarium

Anthriscus caucalis M.Bieb, — Bur-cHERVIL. Lo-
cally abundant weedy annual along the banks of ponds,
dikes, and other disturbed places, often growing in the
shade of shrubs or tall weeds(Oswald 6027, NE corner
T3“). Native to Eurasia. Spring. [4. neglecta Boiss. &
Reut. var. scandix (Scop.) Hyl.; A. scandicina (Weber)
Mansf; A. vulgaris (L.) Pers.|

Conium maculatum L. — POISON-HEMLOCK.
Common and widespread European biennial along
roads, ditches, and ponds (Oswald 6111, NW corner
TAB?). The juice of the fresh leaves and green fruits
contains highly toxic alkaloids. Spring.

Eryngium vaseyi ] M.Coult, & Rose — COYOTE-
THISTLE . Common and widespread herbaceous peren-
nial of vernal pools, marsh edges, and vernally wet,
grassy fields (Oswald 5404, TAB?; Oswald 5492, T133).
Late spring to early summer.

Foeniculum vulgare Mill. — FENNEL. Occasional
to locally abundant herbaceous perennial along creeks
and ponds (Oswald 5694, Logan Creek bordering P1A®;
Oswald, S edge of T23; Oswald, along Hunters Creek).
Native to southern Europe. Late spring and summer.

Lomatium caruifolium (Hook. & Arn.) J.M.Coull.
& Rose var. denticulatum Jeps. — ALKALI-PARSNIP. A
few plants were reported as scattered along the west
boundary in 1938 (Anderson 73). The plant is incon-
spicuous and, if it still survives, was overlooked during
the 1993-94 survey. Early spring. [L. Aumile (J.M.
Coult. & Rose) Hoover ex Mathias & Constance]

Torilis nodosa (L.) Gaertn. — KNOTTED HEDGE-
PARSLEY. Common weedy annual in disturbed soil along
ditches, roads, and levees (Oswald 5368, ditch along E
side of TAB?). Spring.

ASCLEPIADACEAE — MILKWEED FAMILY

I Hoods shoul as Jong as stamens and stigma; pods smooth... ... R Asclepias fascicularis
I Hoods 2-1 times as long as the stamens and shgma; pods prickly .. ........ Asclepias speciosa
Asclepias fascicularis Decne. — NARROW-LEAVED

MILKWEED. Herbaceous perennial forming colonies
along crecks and in vernally wet, grassy depressions
(Anderson 51, rare along Logan Creek E of headquar-
ters, Oswald 5573, NE corner of T41). Summer. [A.
mexicana Cav., misapplied]

Asclepias speciosa Torr, — SHOWY MILKWEED, Re-
ported as rare in the NEY of the NE% of section 12 (in
or near present-day Cell 1 of Tract E) in 1937 (Ander-
son 40). Attempts to relocate this species during the
1993-94 survey were unsuccessful. Summer,

ASTERACEAE — SUNFLOWER FAMILY
[Compositae]
1 Plants thisthe-like; sap not milky

1 Leaves not prickly on the rmargms.
1 Leaves prickly on the margins

. Centaurea

3 Leaves while-mottied along the vens cicoe Sidyrtam
3 Leaves nol white-mattled. ., o Crrgivm
I Plants not thistle-kke or, if spiny, mi‘hmllhf sap.
4 Corolias all strap-shaped, 5-toothed at apex: sap milky or colored.
5 Flowers blue or purple
6 Flowers blue; pappus of membranous scales, the akenes not beaked . Cichorivm

6 Flowers pumple; pappus of I'enlhery bristles, the akenes mns;n:uuusly I:eakr.d
..................................... . Tragopogon
3 Flowers yellow to creamy white
7 Pappus of membranous scales that are gradually or abruptly awned above,
B Akenes < 3mm long, scales 2 mm long or less........ ... Microseris elegans
£ Akenes > 3 mm long,
@ Pappus scales linear-lanceolate, mosl.'l;-I smooth or lghtly scabrous, tapering
evenly nto the awn. E it Microseris acuminata
9 Pappus scales | o r:m:u.l.al or more often hairy, mdu;l,ly
ot abruplly tipped by an awn . .. e Microseriz douglasis
7 Pappus of bristies.
10 Akenes (al least the inner) with a shender beake
|1 Planis without a keafy stemn, the fowenng stemns with small bracts only ...

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . Hypochoeris

11 thls witha knfy stem,
12 Flowers yellow, surface of leaves with coarse, barbed, usually pustulate-
based bnstles... . Picris

12 Flowers cmamy 'to whitish; surface of leaves smooth, spmes, I.[]’(dl‘:nl re-
stncted 1o the midribs and margins of the leaves,

13 Leaves linsar-lanceolite or pinnately cut wath hnear-lanceolate lobes,
the margins entire or with tﬁslmlly-@pwui small teeth, panicie spike-
like, with shost ascending branches .. . - Lacmca saligna

13 Leaves oblong or elliptic in outiine, Ih: MATEIns ounspleuously spiny-
togthed, panicle open, with widety spreading branches. ...

...................................................... La:.hucw .m"rml'a

10 Akenes Mthout 2 beak.
14 Aunicles of leaves ded: akenes smooth at least b the ribs... y
............ et Sundlu: atper
|4 Auricles cf I:am acule; akenu ﬁnely w'rmkled or mbucuhls bemween the
nbs 4 veeeeee SOMChus oleraceus
4 Al lcasl some oorolhs tubu!ar‘ m&rpnal swyshapcd wwiln.x whcn present, 2-3-wothed.
sap watery.
|5 Rays absent or vestigial,
16 Pappus absent.

17 Male and female flowers in separate, dutnctive heads, the male heads usually

uppermost
18 Phyllaries of mabe heads distinet: involucre of female heads becoming a stout

spany bur.

19 Leaves wath conspicuous 3-forked spmmlnlimiunis isuaiai
Xml'.fnum i

19 Lclvns w‘ll.houl spines E:Ki!i Xamhi‘sm strumarium

1B Phyllaries of male heads united; fe'mnle h-nls not a ﬂuut bur ..
17 Male and fermale Dowers nol in separate heads.
20 Phyllarics lacking, the heads subtended by involucre-like leaves,
11 Leaves sumounding base of head about equaling head .,
. P:lforw‘p!ms bnv.‘nmuu
bi Leavls at I:ﬂse ol'hﬁd mu:h surpassmg hs&d ........ Pailocarphus oregonus
20 Phyllanes in 2 o more usually overlapping senies.

... Ambrosia

2 Hadsmap or spicate inflotescenee ... ..o Artemizia
12 Heads solitary or i head-like clusters.
23 Akenes, especially the marginal, on stalks wiisienssios v Cotula
13 Akenes sessile.

24 Akenes shed readily from head at matrity; top of akene entire, the
sides with 2 glandular lines that extend the length of the akene ..
. Chamomilia suaveclens
24 akena mnauuﬂg nlhl:h:d w0 hnd at ma:unl:y Temoved with d.\ﬁ
culty; top of akene with two short lobes, each with en efh o
obovate gland e.-:n.:mhng Insstl:an}nl.ftim}engdl of the akene.........

illa oceide

16 Pappus present.
25 Pappus of 1 downwardly barbed awns chevirseenens Bidens
25 Pappus of capillary bristes, rasely with addmoml outer smles
16 Phyllanes. complelely scanous or transparent; herbage more of less wite
woolly.
17 Clusters of heads leafy-bracted;, plants rarely as much as 3dm hugh, ..
. Gnaphalium palusire
27 Clusters ofheads not leafy-bracted, plnnlsusuﬂiy 2-10 dm high.

28 Older leaves green, at least above .. ... Gnaphalium californicum
18 Leaves permanently tomentose.
29 Disk flowers reddish to pinkish... ... Graphalium bteo-album

29 Dnsk flowers disnctly yellow fuim stramineun
6 Phyllanes herbaceous or only parly scanous or transparent, herbage not
white-woaolly.
30 Leaves toarsely toothed to pinnately lobed .. . .. ... ... . . Se;ecio
30 Leaves entire or finely toothed.
31 Involucre glabrous or nearly so.. ... ... Comyzacanadsnsis

31 Involucre coprously hairy.

32 Phyllaries ofien whitish on inner face when reflexed; head | ean
wee Conyza bonariensiz
when reflexed; heads less

than 1 em actoss when pressed....................... Comyza floribunda
13 Rays present.
33 Pappus absent (or present only on sterile disk akenes),
4 Rays white.
35 Leaves highly di: d: herbage not glandul: « Anthemis
35 Leaves entire; herbage wp-omlyd-u:l(-glandula:_.. Hmuoma congesia
M Rays yeliow.
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36 Spring-flowenng plants; bracts between disk fowers sharp-poinled at tip ..
.. Hemizonia pungens
36 Summcu and. I’a]] lowetr.n@ planr.s buacL-z bctwccn d.lsl-c flowers fleshy at tp,
not sharp-pointed..., TR .. Hemizonia parryi
33 Pappus present on some of all nl' U!: [:rnk alcenas
37 Akenes with a pappus of scales or of stiff awns (deciduous in Heliamiims).
i Receplacle chaffy throughout or with a crcle of chalfy bracts surrounding the
disk Oowers.
39 Involugte of several ouerlapping sevies of phyllasi Hel
39 Involucre of 1 senes of phyllanes
40 Rays conspicuous, basally vellow with a white outer half; pappus not of
conspicuous silvery scales. . . <. Layia
40 Rays mcenspicuous, yellow tunung crimson; pappus ol’ CONsSpicuows:
silvery scales ... . Achyrachaena
38 Reoeplacic not -:haalff‘_-r
41 Perenmal, ofien woody at the base; leaves allermate, broad; heads gumimy,
the tip of the phyllanes sharply reflexed or looped . ... . .. Grindelio
41 Debeate spring annuals, leaves opposie, heads not gummy, the tp of the
phyllaries not looped
42 Pappus parts of 2 kinds, consisting of slender awns pradually widening
1o the base, nlerspersed between small, neady square, iregularly cleft
scales; leaves usually pmnately lobed.
43 Leaves filiform, akenes less than 1.5 mum long; plants forming brght
yellow bands along vernal poals and vcmall)r wel drainages
... Lasthenia_fremoniii
43 L.n\l‘es h.nm.r 1he Lmdmded porurm 2 I I mum broad; akenes more
than 2 mm long; plants growing in ditches and on moist allkaline fats
.. Lasthenia minor
42 Paypua parlsol‘ l Icmd, planls ol‘lcnon belm d.ramed upland .. ¢
44 Leaves all essentally entire; corolls turming dark red in alk.alj {sulu
non of NaOH, e.g., Draino® or KOH) ... Lasthenia californica
44 Leaves, especially the muddle ones, nsnally pmnaL:}y Jobed or cleft.
corolla not turming red in alkali .. .. Lasthenia platycarpha
37 Akenes with a pappus of soft r;.':pul]nry bnsl!us
45 Rays yellow .
4% Rays white, blue. or pmpl:sh
46 Rays white, inconspicuous
47 Involucre glabrous or neardy so,... ...
47 Involucre copiously hairy
48 Phyllanies often whitish on inner {ace when relflexed; head | cm
across when pressed. .. Conyza bonariensis
48 Phyllanies usually red- brown o on winer I'ace whcn refllexed, heads less
than | emacross when pressed.. oo Conyza floribunda
46 Rays purplish to blue, short bul more or less conspicuous ... Asser

Euthamia

Comyza canadensis

Achyrachaena mollis Schauer — BLoW-WIVES. Oc-
casional to locally abundant annual in grassy places
along roads and in upland fields (Anderson 94, abun-
dant almost everywhere in 1938; Hanson in 1950, with-
out a location; Oswald 5351, NE corner T4%). Spring.

Ambrosia psilostachya DC. - WESTERN RAGWEED.
Common perennial forming spreading colonies along
the edges of roads, ponds, and fields, especially in the
southern part of the refuge (4nderson 10, SE corner
Sect. 35 in 1937; Oswald & Silveira 5804, T44). Late
summer and fall. [Includes var. californica (Rydb.)
S.F.Blake]

Anthemis cotula L. - MAYWEED . Occasional to
locally abundant weedy annual along roads, in parking
lots, and in grassy fields (Wilbur in 1961, Oswald 5465,
Parking Lot B, NW corner T32). Native to Europe, Late
spring and early summer,

Artemisia douglasiana Besser — MUGWORT. Herba-
ceous perennial forming colonies along crecks and
drainages (Oswald 5809, edge of Parking Lot C, NE
corner T41). [t is not common on the refuge. Late sum-
mer and fall,

Aster subulatus Michx, var, ligulatus Shinners —
ANNUAL SALTMARSH ASTER. Common in dry to moist
fields, marsh edges, and depressions (Marshall in 1954;
Oswald 5940, Wetlands Hiking Trail in T11'), Late
summer and fall. [4. exilis Elliott]

Bidens frondosa L. — STICKTIGHT. Common annual
on the edge of marshes and pools and on the banks of
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sloughs and other waterways (Wilbur in 1961; Oswald
5769, T4%). Late summer and fall.

Centaurea solstitialis L. — YELLOW STAR-
THISTLE . This annual weed was already common over
most of the area in 1937 (Anderson 52). It remains
widespread, and locally abundant along roads, ditches,
and in dry fields (Hanson in 1951). Native to southern
Europe. Spring into late autumn.

Chamomilla occidentalis (Greene) Rydb. — VALLEY
PINEAPPLE-WEED . Widespread and locally abundant
weedy annual in dry soil on levecs, along roads, and in
other disturbed places (Oswald 5366, levee road border-
ing TC"). Not listed from the Sacramento Valley in The
Jepson Manual. Spring. [Matricaria occidentalis
Greenel|

Chamomilla suaveolens (Pursh) Rydb. — CoMMON
PINEAPPLE-WEED. Apparently uncommon annual on the
refuge and known only from a single waif in gravel of
Parking Lot B at the northwest corner of Tract 32
(Oswald 5466). There is some question as to whether
pineapple-weed is native to California (it is listed as an
alien in The Jepson Manual). Spring. [Matricaria sua-
veolens (Pursh) Buch.; M. matricarioides (Less.) Porter]

Cichorium intybus L. — CHICORY. Perennial weed
with attractive blue flowers that is found in localized
infestations along some of the roads on the refuge
(Oswald, near the woodlot S of the Checking Station;
Oswald, N side of P1). Native to Europe. Summer.

Cirsium vulgare (Savi) Tenore — BULL THISTLE,
Common annual weed in moist places along marshes
and waterways (O 'Neifl in 1961). Summer and fall. [C.
lanceolatum (L.) Scop.]

Conyza bonariensis (L.) Cronquist — SOUTH
AMERICAN HORSEWEED , Uncommon annual weed in
roadside gravel along Norman Rd. (Oswald & Ahart
5421). Native to South America. Late spring. [Erigeron
linifolius Willd.]

Conyza canadensis (L.) Cronquist var. glabrata (A.
Gray) Cronquist — CANADIAN HORSEWEED, Common
annual of dry fields, margins of ponds, and roadsides
(Anderson 38, sparse near the entrance gate in 1937,
Oswald 5775, N edge of T23; Marshall in 1962). Al-
though weedy in habit, Cronquist (Vasc. Plants of the
Pac. NW, 5:145. 1955) considers our western plants
with nearly glabrous stems to be native. The eastern
phase of the species with spreading stiff-hairy stems
sometimes occurs in California as an introduction. Late
summer and fall. [Varieties not recognized in The Jep-
son Manual.]

Conyza floribunda Humb., Bonpl., & Kunth —
MANY-FLOWERED HORSEWEED. Common tall, weedy an-
nual along trails, roads, and levees (Oswald 5887, Wet-
land Hiking Trail in T11'). Native to S. America. Late
summer and fall.

Cotula coronopifolia — COMMON BRASS-
BUTTONS. Common and widespread weedy annual in
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wel clay soils along ponds, in shallow ditches, and in
other vernally wet places (Marshall in 1955, without a
location; Oswald 5306, T23)_ Not listed from the Sacra-
mento Valley in The Jepson Manual, Native to south
Alfrica. Spring.

Euthamia occidentalis Null. — WESTERN GOLDEN-
rROD. Locally common along crecks and in low fields
(Oswald 5889, T44 on the N side of Hunters Creek).
Late summer and fall. [Solidago occidentalis (Nutl.)
Torr. & A.Gray]

Gnaphalium californicum DC, — CALIFORNIA CUD-
WEED. Uncommon biennial along the branch of Logan
Creek running through Refuge Headquarters (Oswald
5467, T11?). Late spring.

Gnaphalium luteo-alburn L, — WEEDY CUDWEED,
Locally common annual in wet soil along ditches and
ponds (Oswald 5468, ditch on the west edge of T113
near Refuge Headquarters; in TC' near the Gravel Pit).
Spring into fall.

Gnaphalium palustre Null. — LOWLAND CUDWEED.
Annual forb forming large localized populations in ver-
nal pools, on the dry bed of marshes, and along the edge
of flooded fields (Wilbur in 1961; Oswald 5304, T23).
Spring.

Gnaphalium stramineum Humb., Bonpl. & Kunth -
COTTON-BATTING PLANT, Known only from an old col-
lection (Wilbur in 1961) from the edge of a flooded
millet (watergrass) field. [{G. chilense Spreng. |

Grindelia camporum Greene var. camporum —
GREAT VALLEY GUMPLANT, Common and widespread

perennial in dry fields, dry margins of vernal pools, and .

similar vernally wet but summer dry places (Anderson
53, over most of the area; Hanson 10-51 without a loca-
tion; Oswald 4408, N side T18). Plants are often woody
at the base, sometimes becoming well-developed shrubs.
Summer into late fall.

Helianthus annuus L. ~ COMMON SUNFLOWER. Un-
common in grassy fields bordering drying ponds
(Oswald 5642, TD?). Summer. [Includes ssp. jacgeri
(Heiser) Heiser; ssp. lenticularis (Douglas) Cockerell;
var. macrocarpus (DC.) Cockerell]

Hemizonia congesta DC. ssp. luzulifolia (DC.)
Babc. & H M. Hall — HAYFIELD TARWEED. Locally abun-
dant annual of dry grassy fields, especially in the south-
ern part of the refuge (4Anderson 26, NE quarter Sect.
13; Oswald 5808, NE corner of T41; Marshall in 1954,
dike along P1B). The plant has a strong balsamic odor.
Late summer and fall.

Hemizonia parryi Greene ssp. rudis (Greene) D.D.
Keck — ParposE sPIKEWEED. Common and widespread
annual along roads, on marsh edges, and in upland
ficlds (Hanson 21-51; Oswald 5689, T1 1% near the
viewing pond at the entrance to the refuge). This is
probably the spikeweed referred to A. fitchii [= Centro-
madia fitchii] by Anderson in 1937, Late spring into
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fall. [H. rudis Greene; Centromadia pungens (Torr. &
A _Gray) Greene var. parryi (H.M.Hall) Jeps.|

Hemizonia pungens (Hook. & Arn.) Torr. & A.Gray
ssp. septentrionalis Keck — COMMON SPIKEWEED. Local-
ly abundant on the margins of drying vernally wet flats
and drainages (Oswald 5369, NE comer of TAB3).
Spring, [Centromadia pungens (Torr. & A.Gray)
Greene]

Hypochoeris glabra L. — SMOOTH CAT’S-EAR. Un-
common annual in grassy fields and in disturbed soil of
roadways (Oswald 6096, N side of Norman Rd.; Oswald
6102, NW corner of P7A®). Native to Europe. Spring.

Lactuca saligna L. — WILLOW-LEAVED LETTUCE.
Occasional to locally abundant annual in dry, grassy
places (Oswald 563 1, northwest corner T10?). Native to
Europe. Late spring and summer,

Lactuca serriofa L. — PRICKLY LETTUCE. Locally
abundant weedy European annual in grassy fields (e.g.,
TG). Leaves vary from deeply pinnately-lobed to strap-
shaped. Late spring to fall. [Includes var. integrata
Gren. & Godr. = forma infegrifolia Bogenh., the form
with strap-shaped rather than pinnately-lobed leaves; L.
scariola L.]

Lasthenia californica Lindl. — CALIFORNIA GOLD-
FIELDS. Widespread and locally abundant in grassy up-
lands and on vernally moist alkaline flats (Oswald 5331,
TG). Early Spring. [Baeria chrysostoma Fisch. & C.A.
Mey., including ssp. gracilis (DC.) Ferris]

Lasthenia fremontii (Torr. ex A.Gray) Greene —
FREMONT’S GOLDFIELDS. Common and widespread an-
nual, forming bright yellow rings around vernal pools
and turning more shallow depressions and drainages
into solid masses of yellow in late spring (Hanson in
1952; Marshall in 1954; Oswald 5298, NE corner T15).
Spring. [Baeria fremontii (Torr. & A.Gray) A.Gray]

Lasthenia minor (DC.) Orndoff — WoOLLY GOLD-
FIELDS. Uncommon annual growing in moist roadside
ditches (Oswald 6029, NE corner T1°). Spring. [Baeria
minor (DC.) Ferris]

Lasthenia platycarpha (A.Gray) Greene — ALKALI
GOLDFIELDS. Often growing with Lasthenia californica,
the latter forming large patches of yellow on vernally
moist, alkaline flats (Oswald 6003, TAB?). Early spring.
[Baeria platycarpha (A.Gray) A.Gray]

Layia chrysanthemoides (DC.) A.Gray — SMOOTH
TIDYTIPS. Apparently rare annual of grassy fields (Han-
son in 1953; Oswald 6103, E side of P102). Spring.
[Includes ssp. maritima Keck]

Microseris acuminata Greene — SIERRA FOOTHILLS
MICROSERIS. Inconspicuous annual in grassy fields
(Oswald & Silveira 6025, NW corner of TAB®). Early
spring.

Microseris douglasii (DC.) Sch.Bip. ssp. douglasii -
DOUGLAS’ MICROSERIS, Scattered to locally abundant
annual in grassy fields (Oswald 5986, S side of T18; Os-



wald 6032, W edge of T1% Oswald 6038, TG, Oswald
6094, old rice fields on S side of T17). Early spring.

Microseris elegans Greene ex A.Gray — ELEGANT
MICROSERIS. Inconspicuous annual growing in grassy
upland (Oswald 6030, W edge of T1% Oswald 6037,
TG). Early spring.

Picris echioides L. — BRISTLY OXTONGUE. Com-
mon and widespread annual or biennial weedy forb in
moist soil along marshes and ditches (Wilbur in 1962;
Hills in 1982), Native to Europe. Late spring into
autumn,

Psilocarphus brevissimus Nutt. var. brevissimus -
DwWARF WOOLLYHEADS, Common and often locally
abundant woolly annual on the drying bottoms of shal-
low vernal pools, seasonally flooded marshes, and
drainage depressions (Oswald 5311, P1'; Oswald 5364,
NW corner TAB?), Spring.

Psilocarphus oregonus Nutt. — OREGON WOOLLY-
HEADS. Occasional annual forming large populations
along the edge of seasonally flooded marshes, in shallow
vernal pools, and along vernally wet drainages (Oswald
5336, TG). Spring.

Senecio vulgaris L. — OLD-MAN-OF-SPRING, Comi-
mon weedy annual along roads and in other disturbed
places (Anderson 74, common on the N part of the ref-
uge in 1938; Oswald 5970, NW edge TG). Native to
Eurasia. Early spring.

Silybum marianum (L.) Gaertn. — MILK-THISTLE.
Common and widespread noxious annual or biennial
weed along roads and on dikes bordering ponds and ca-
nals (Hansoen in 1952). Native to the Mediterranean re-
gion, Spring.

Sonchus asper (L.) Hill — SPINY-LEAVED SOW-
THISTLE . Common Eurasian annual weed along roads,
edges of seasonally flooded marshes, and on high spots
in other marshy places (4nderson 29, E of gravel pit and
along roads in 1937, Wilbur in 1962; Oswald & Ahart
5422, ditch along Norman Rd.). Spring and summer.

Sonchus oleraceus L. — COMMON SOW-THISTLE.
European weed reported as sparse from around the
gravel pit and a pond in the NEY of section 13 (near
present-day Cell 6 of Tract E) in 1937 (Anderson 41).
Summer.

Tragopogon porrifolius L. = SALSIFY. Uncommon
biennial on dikes and along roads and creeks (Oswald
6162, Norman Rd. near Logan Creek). Native to
Europe. Spring.

Xanthium spinosum 1. — SPINY COCKLEBUR. In An-
derson’s 1937 collections, spiny cocklebur is listed as a
rare plant about old straw stacks and in other scattered
areas (Anderson 27). No populations were found during
the current study. Summer.

Xanthium strumarium L. — ROUGH COCKLEBUR.
Widespread and locally abundant weedy annual along
the edge and on dry beds of ponds and ditches (Oswald
5498, T18). Late spring and summer. [Includes vars.
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canadense (Mill.) Torr, & A Gray and glabratum (DC.)
Cronquist]

BIGNONIACEAE — BIGNONIA FAMILY

Campsis radicans Seem. — TRUMPET-CREEPER.
Woody vine with large orange-red flowers planted at the
headquarters complex (Oswald 6211). 1t decorates the
old arch that early on marked the entrance to the refuge.
Native to the eastern U.S. Summer.

BORAGINACEAE — BORAGE FAMILY

| Flowers white (sometimes with colored veins of central ansas of crests).
2 Flowers sessile and barely separated m dense, one-sided, curved spikes, the older corollas
with yellow- or purple-veined centers . , .. Heliomropium
2 Older Dowers and fuits at least mral mn apan in lhc mﬂormcnu uom?]as without
colored weins,
3 Flowers pmtnﬂ:b«sgofsm the pwceisswungulm frut .. o
Pfallobo!hf)uxw'lpm.l
3 Fk)‘\lfm usually nolprascrlt near 'bas: ofsl.ﬂn. ﬂle pcchc-cla not stout.
4 Plants prostrate; calyx usually strongly bent, uming the corolla skyward, nutlets
minutely bristled or not .. .. Plagiobathrys leptociodus
4 Plants ascending to erect; cahnt ml stmn,gl}l I:lenl; nutlets not bristled
5 Corolla 512 mm broad .. oo, Plagiobothrys siipitatus var. stipliatus
5 Corolla 2-3(4) mm hmad... iR Pﬂng-‘oborfny: stipitanss var, micranifus
| Flowers other than white.
6 Corolla yellow to orange.
7 Stamens and stignia included aboul two-thirds of the way down the tube; top of tube
wath intruding hairy bumps ... .. Amsinckia lycopsoides
7 Stamens and shgma near l}le lop of\‘hc mbc d:: anlhm nas:l)r wvisible; top of tube
without mtrudmg hauy bumps Amsinckia menziesii Var. intermedia
Corolla bluish .. P ... Hetiotropium

-3

Amsinckia lycopsoides L.ehm. — BUGLOSS FIDDLE-
NECK. Locally abundant annual in disturbed places at
Refuge Headquarters, in grassy fields, and along levee
roads (Marshall in 1954; Hanson in 1954, Oswald 5307,
T2%). Spring. [In older plant lists, usually referred to
either A. douglasiana DC., A. douglasiana var. campes-
tris (Greene) Jeps., or misidentified as A. intermedia
Fisch. & C.A Mey.]

Amsinckia menziesii (Lehm.) A Nelson & JF,
Macbr. var. infermedia (Fisch. & C A Mey.) F.R Gan-
ders — COMMON FIDDLENECK. Uncommon at the refuge
and known only from along trails and roads near the
headquarters complex (Oswald 6041, W boundary at the
main entrance). Early spring. [A. infermedia Fisch, &
C.A Mey.]

Heliotropium curassavicum L., — WILD HELIOTROPE,
Uncommon perennial forming localized populations on
alkaline soil of vernally wet depressions in grassy fields,
on the beds of vernal pools, and along roads (dnderson
49, rare at Grimes Lake (approximated by present-day
Pool 2) in 1937; Oswald 5494, center of T18; Oswald
5950, TAB?). Late spring and summer. [Includes var.
oculatum (A Heller) .M Johnst ]

Plagiobothrys leptocladus (Greene) 1. M Johnst. -
SMOOTH-STEMMED POPCORN-FLOWER. Occasional an-
nual in vernally wet depressions and drainages in up-
land grasslands and on drying mud of shallowly flooded
fields (Oswald 5330, TG, Oswald 5341, T282). It is su-
perficially similar to the more common P. stipitatus var.
micranthus, but it has a more prostrate habit and the
nutlets are bristly-hairy. Spring.
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Plagiobothrys scriptus (Greene) 1. M Johnst, -
SCRIBE’S POPCORN-FLOWER. [nconspicuous annual on
drier hummocks in grassy fields and in hard-packed soil
of roads and parking areas (Oswald 5964, Parking Area
D in NE corner P7; Oswald, T18). Early spring.

Plagiobothrys stipitatus (Greene) 1.M.Johnst. var.
stipitatus — LARGE-FLOWERED STIPITATE POPCORN-
FLOWER. Common annual forb forming whitc bands and
patches in vernal pools and in vernally wet fields (Han-
son in 1950; Marshall in 1954). This large-flowered va-
riety often grows with the small-flowered var. micran-
thus. Anderson reports stipitate popcorn-flower as very
common in all sections of the refuge in early 1938,
Spring. [Allocarya stipitata Greene|

Plagiobothrys stipitatus var. micranthus (Piper)
[.M.Johnst. — SMALL-FLOWERED STIPITATE POPCORN-
FLOWER. A small-flowered variety of the previous plant
and sometimes growing with it. [t is usually found in
shallow vernal pools or along the margins of deeper
pools, forming bands or patches of white, but it is also
found among grasses in vermally wet upland fields.
Spring. [Allocarya stipitata var. micrantha J.F . Macbr. |

BRASSICACEAE — MUSTARD FAMILY
[Cruciferae]

| Frut breakang transversely into seed- bearulgmddwxnl Joints, flowers white, pale purple of

pale yellow with obvious vemns (at SNWE?) ... . ... Ropharmus sp
| Frut not breaking into joints but dehiscent by v:.l.va
1 Frut bess than 4 imes longer than wide, not linear (a silicle).
3 Frwt turgid or inflated, not Aattened; stylelong ... ... Cardaria
3 Fruil obviously flatiened; style shor.
4 Fruit inverted-triangular, broad at the summit ......... ... Capsella
4 Fruit orbicular to oval with a terminal notch.
5 Upper stem leaves encircling the stem.__.... ... ... Lepidium perfoliatum

5 Upper stem leaves not encirching the stem.
6 Lower leaves with a broad blade.,
6 Leaves linear, often once to twice deeply divided into narrow segments
7 Frusls in compact clusters about as wide as long.
8 Stems prostrate 10 ascending, branched ot or near the base. racemes
usually shorter than the basal leaves......... Lepidium latipes var latipes
B Stem erect, branched above the base, mcemes well above the basal
DEBNEE . oo ciomasspysrons e it st Lepidivm latipes var, heckardit
7 Fruils well spaced in an open nforescence,
9 Surface of mature pod smooth (2t SNWR?)..... Lepidium nitidum Nutt
9 Surface of mature pod with net-like venation.
10 Wings broad and not divergent. Lepidium dictyotum var. diciyorum
10 Wings narrow, divergent ... Lepiditm diciyonm var. acutidins
1 Frust usually at beast 4 imes longer than wide, usually linear (a silique).
11 Fruit much wider than its dividing partition; racemes deafy ...
11 Frut as wide as its dividing partiion, racemes leafless.
12 Basal leaves forming definite roseties, from whuch arise the dowerins stems.
I3 Leaves pinnate with definite leaflets; sceds wingless ... .. Cardamine
13 Leaves deeply pinnately lobed; seeds mgcd(al SNWR?)...

Tropidocarpum

i . Sibara wwmmca(l ] Rolims
12 Basal Iewes aot fonnma definite mena&
14 Fruits with a relatively long indehiscent heak
15 Beak flattened, winged (al SNWRT).ooocorsornmicieen
15 Beak eylindrical, conical
16 Plants perennal, more of ess canescent with coarse, shaggy hairs, beak of
frut |-seeded... B4 .. Hir: ta
16 Plants annual, mmly puhesecnl or subg!ahruus be:ak ufﬁmt cmpﬂf
T T TS Bm.mcﬂ

Sinapis arvensis L.

14 Fruits without a beak, dehiscent to the ip.
17 Pubescence simple of WANHRR . .....oovovvvcsonesiesseiss e 5i
17 Pubescence of forked hairs (need ca, 20X m:lg:u.ﬁcihnn W see)., . Eryrimum
Brassica nigra (L.) W.D.J.Koch - BLACK MUs-

TARD. Reported as an uncommon weed along boundarics
of the refuge in 1938 (4nderson 79). It is now an abun-
dant and widespread European annual, forming dense
stands along dikes and ditches (Oswald 5962, W bound-

e Lepidium latifolivm
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ary at main entrance). Most months but especially in
Spring.

Capsella bursa-pastoris (L.) Medik. — SHEP-
HERD'S-PURSE. Anderson found shepherd’s-purse to be
common over most of the refuge in 1937 (Anderson 13).
Today it seems to be a relatively uncommon annual in
weedy places (anon. in 1952, on dike;, D.B. Marshall in
1954; Oswald 6042, W boundary at the main entrance;
Oswald, dike at NE corner of T31). Native to Eurasia.
Spring.

Cardaria chalepensis (L.) Hand.-Mazz. — LENS-
PODDED HOARY-CRESS. Noxious weed collected long ago
in Tract 15 (O Neill in 1961). Native to east Asia. Early
Mar (in fruit).

Cardamine oligosperma Nutl. — WESTERN BITTER-
CRESS. [nconspicuous annual in grassy fields (Oswald
6033, NW comner of TS': Oswald, NW corner TAB?).
Early spring,

Erysimum cheiranthaides L. — WORMSEED-
MUSTARD. Known from a single waif growing in the
gravel of Parking Lot B (Oswald 6213). Native to Eura-
sia. Spring.

Hirschfeldia incana (L.) Lagr.-Foss. — MEDITER-
RANEAN MUSTARD. Occasional biennial to short-lived
perennial along the edge of marshes and in dry fields
(Oswald 5632, southwest corner of T53). Native to the
Mediterranean area. Summer.

Lepidium dictyotum A Gray var. dictyotum —
ALKALI PEPPER-GRASS. Locally abundant annual on
moist alkaline flats and in grassy fields, often growing
near L. dictvotum var. acutidens (Hanson in 1950; Mar-
shall in 1954; Oswald 5994, NE side of P10%; Oswald
6001, TAB®, Oswald 6035, TG; Oswald 6028, W edge
of T2"). Late winter to early spring.

Lepidium dictyotum var. acutidens A.Gray —
SHARP-TOOTHED PEPPER-GRASS. Uncommon to locally
abundant annual on vernally wet grassy flats and near
vernal pools and depressions in grassy fields (Oswald
5324, TG, Oswald 5995, NE side of P10%), sometimes
growing near L. dictyotum var. dictyotum. This is
probably the pepper-grass referred to L. oxycarpum and
reported as very common over the entire refuge by An-
derson in 1938. Early spring. [L. oxyearpum Torr. &
A.Gray var. acutidens (A.Gray) Jeps.|

Lepidium latifolium L.— BROAD-LEAVED PEPPER-
GRass. Tall, weedy Eurasian perennial forming spread-
ing colonies along ditches (north leg of Tour Route) and
parking lots (Oswald 5463, Checking Station S of Nor-
man Rd.). Spring.

Lepidium latipes Hook. var. latipes — DWARF
PEPPER-GRASS. Occasional to locally abundant prostrate
annual on vernally wet grassy flats and near shallow
vernal pools in grassy fields (Oswald 5323, TG, Oswald
5996, E side of P10%). Early spring.

Lepidium latipes var. heckardii Rollins — HECK-
ARD'S DWARF PEPPER-GRASS. Uncommon on the refuge
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but sometimes locally abundant in alkaline soil of ver-
nally moist, grassy fields (Oswald 5985, Oswald & Sil-
veira 6000, S side T18; Oswald 6031, W edge of T1%;
Oswald 6036, TG; Oswald, on N side of P4). Early
spring. CNPS Inventory |B.

Lepidium perfoliatum L. — CLASPING PEPPER-
GRASS. Common and sometimes locally abundant an-
nual forb along the edges levees and roads (Kridler in
1960;, Oswald 5314, between TAB & P12). Native to
Eurasia. Spring.

Sisymbrium orientale L. — ORIENTAL HEDGE-
MUSTARD. Occasional annual along roads and trails
(Oswald 5452, T1 14, Wetlands Hiking Trail, Oswald
6090, Tour Route along N edge T16"). Native to Europe.
Spring and summer.

Tropidocarpum gracile Hook. — SLENDER TROPIDO-
CARPUM. Reported as sparse along the west boundary
near the railroad tracks in 1938 (4nderson 82). It was
not found during the 1993-94 survey. Spring.

CALLITRICHACEAE — WATER-STARWORT FAMILY

Callifriche marginata Torr. — WINGED WATER-
STARWORT. Common in vernal pools and in flooded
fields, the aquatic phase with floating rosettes of leaves.
As the ponds dry down in late spring, the plant becomes
terrestrial, forming green cushions on wet mud (Oswald
5316, TDY). Winter and spring. [Includes C. longi-
pedunculata Morong, the aquatic phase]

CAMPANULACEAE— BELLFLOWER FAMILY

! Anther wbe strongly bent downward 50 as to be almost vertical to the {laments......ccooco....
YO B S L Oy g O P P MO e . (T ([ T T
1 Anther tube almost in ine with the Gaments, not strongly beat.
2 Upper corolla lobes reflexed, curving backward into a ring....... Dewningia ormaiissima
1 Upper corolla lobes more ot less erect, not curving backward into @ mng.....oooovios
TN P R S A s wiviee. Downingia bella

Downingia bella Hoover — HOOVER’S DOWNINGIA,
Annual forb, uncommon but sometimes locally abundant
and covering the entire beds of smaller vernal pools and
“hog wallows” (Oswald 6158, T11%; Oswald 5325, TG,
Oswald 6049, SW corner of TAB®). It frequently grows
with D. insignis. Spring.

Downingia insignis Greene — HARLEQUIN DOWN-
INGiA. Common and widespread annual forb in drying
mud of vernal pools and vernally wet depressions, often
forming blue rings around deeper pools or turning shal-
low pools into a solid mass of blue (Anderson 106 |as D.
elegans(Lindl.) Torr., misapplied], abundant in almost
any wet place and low spot in 1938; Marshall in 1955,
without a specific location; Oswald 5296, NE corner
T16). Spring.

Downingia ornatissima Greene — FOLDED DOWN-
INGIA. Uncommon at the refuge but sometimes locally
abundant on drying mud of vernal pools and depressions
in grasslands, often growing with D. insignis (Oswald
6093, old rice fields on S side of T17;, Oswald & Silveira
6110, SW side of TH). Spring.

CAPRIFOLIACEAE — HONEYSUCKLE FAMILY

Sambucus mexicana C Presl ex DC. — BLUE ELDER-
BeERRY. Uncommon shrub along the edge of levee roads
(Oswald, P1%). Spring. [S. glauca Nutt.; S. velutina Dur.
& Hilg.; S. cerulea Raf ]

CARYOPHYLLACEAE — PINK FAMILY

1 Fruit a |-seeded indehiscent utricle, petals absent. . .o . Hermiaria
1 Fruit a several to many seeded capsule; petals usually present.
21 Scanous stipules present,
3 Planls peverual, Bowers large, whate ... Spergularia macrotheca
3 Plants annual, fowers small, pinkish to white.
4 Leaves densely fascicled; stipules lance acuminate. ... Spérgularia rubra
4 Leaves not fascicled, stipules deitoid
5 Stamens 10 (@t SWNWRY ... .. Spergulario bocconei
5 8 s HE et i o Spériglaria maring
2 Stpules absent
6 Leaves broad, lanceoials o ovate,
T Capsule cytindrical; stem lacking a longitudinal line of hairs ... Cerastium

T Capsule ovoid ot ellipsoid; stem with a jorgntudinal bne of haws .. ... Srellaria
6 Leaves namowty hnear; capsule ovoid or ellipsoid ... £ e SOgiRE
Cerastium glomeratum Thuill. — MOUSE-EARED

CHICKWEED. Common annual forb in grassy fields, on

levees, and in waste places (Oswald 5987, levee between

T18 & P4). Spring. [C. viscosum L., misapplied)
Herniaria hirsuta L. ssp. hirsuta — HAIRY HERNI-

ARIA Occasional weed in roadside gravel along the Tour

Route (Oswald 5455, near the viewing platform), prob-

ably introduced in the stream gravel hauled into the

area. Native to southern Europe, northern Africa, and
southwestern Asia. Spring.

Sagina decumbens (Elliott) Torr. & A.Gray ssp.
occidentalis (8. Watson) G.E . Crow — WESTERN PEARL-
WORT. Inconspicuous but locally abundant annual on
grassy and gravelly flats (Oswald 5998, field W of
checking station). Early spring.

Spergularia macrantha (Hormem.) Heynh. var, leu-
cantha (Greenc) B.L.Rob. — WHITE-FLOWERED SAND-
SPURRY. Scattered to locally abundant herbaceous peren-
nial in alkaline soils of grassy fields (4nderson 93,
common E of Logan Creek; Hanson in 1950, without a
location;, Oswald 5321, TG; Oswald in NE corner of
TAB?). Spring.

Spergularia marina (L.) Griscb..— SALT-MARSH
SANDSPURRY. Comumon and locally abundant in alkaline
soils of vernally wet places in grassy fields, and on mud
of drying vernal pools and drying ponds (Oswald 5312,
P1Y). The plant has small but atiractive pinkish flowers
that open around mid-day on sunny days. A more robust
form of this plant is locally common in gravel in the
parking lot at the Checking Station (Oswald 5462).
Spring. [Includes var. fenuis (Greene) R.Rossbach]

Spergularia rubra (L.) J.Presl & C.Pres]l - Ruy
SANDSPURRY. Occasional weedy annual in parking lots
and other disturbed places (Oswald 6160, parking arca
at viewing platform). Native to Europe. Spring,

Stellaria media (L.) Vill. - COMMON CHICKWEED.
Uncommon annual weed of roadsides and disturbed
places (Anderson 90, along a drain near headquarters in



1938; Oswald 5991, between T4| & T38'). Native to
southwest Europe. Spring.

CERATOPHYLLACEAE — HORNWORT FAMILY

Ceratophyllum demersum L.. — HORNWORT. Sub-
mersed aquatic represented by an old collection in the
SNWR herbarium (Hanson in 1951), without a specific
location. It was not found during the 1993-94 survey.
Collected in Sept.

CHENOPODIACEAE — GOOSEFOOT FAMILY

| Leaves not or scarcely flattened, either fleshy and subbnear or scaly or spmy.
1 Leaves sealy, the stems and branches fleshy
1 Branches and flower clusters Opposime ... ...
3 Branches and flower clusters altemate .
2 Leaves not scaly, either Beshy and n:arly
4 Leaves tipped with 8 spme... : e e
4 Leaves fleshy, not tipped wuha spme
5 Plant annual; calyx lobes unequal ... ... i Swaede calesoliformiz
3 Plant perennial; calyx lobes equal ... e Suaeda moguinis
| Lower leaves flattened, foliaceous.
6 Flowers imperfect, the female enclosed in a pair of leal-like bracts that endarge in fruit
T Shrubby perennials; staminate and pisullate Bowers m separate plants (rely i the

saime plant)

& Leaf blade ohlon.g o nanowlr oblanceolate, usually -4 mm wide: twigs slender,
becomung spmy ., - - ... Atriplex polycarpa

8 Leaf blade ovate Lo d.elml dc steins not disunetly slender nor
spiny Atriplex fentiformis

Herbaceous annuals of non-shrubby perenmals; ph.nt with both starminate and pistl-
late Howers.
9 Leaves green on both surfaces, glabrous 1o sparsely scaly, mangular,
10 Fruiting bracts of two sizes, rounded, without teeth or ubercles... ”
Ainm‘zx hueromerua
10 Fl\nt.rls me.s sunﬂar N size, Enam\gular s.harl mb:rl:lnd and finely toothed .
o Atriplex fri aris
9 l.eam whn.e o p,ﬂy densely a.nd ﬁmly s-ﬂ]y a;pemaliy below, not distinetly tri-

angular,
11 Plants perennial.
12 Stems prostrate, not dytng back w the rootcrown in the summer, fruting
bracts Deshy, reddish ... . Atriplex semibaccata
12 Stems decumbent (o more or ]l:ss :I’Eﬂ. d)nng Inck lo the rooterowm, fruting
bracts not fleshy or reddish... . ) e Atriplex ﬁu.ncuiam
11 Plants annual

13 Fruiting bracts in dense. terminal spikes: stems striate... Atriplex jodquiriana .

13 Fruiting bracts in leaf axals, not in dense, tenminal spikes; stems not siriate
14 Leaves sessile or nearly so.
15 Leaves ovale, hearl-shaped, ascending. .....ocivisviceer o Alriplex cordulata
15 Leaves namower, the upper lance-ovale, the blade bent and nearly paral-
Teling the stem (at SNWWR?).............. A. coronala Jeps, var, coronala
14 Leaves, at ieast the lower, wilh petioles.
16 Fruiting bracls widest at or above the middle, more or less rounded, the
sides wsually conspicuously appendaged. .. . diriplex argentea
16 Fnuting bracts widest below the middle, uvaw dclult or diamond-
shaped, the sides sharply tubercled or nat.
17 Leaves wavy-toothed, coarse, etect plants 4—1 5 dm wall. AR
s .. Airiples rosea
17 Lea\u:s :ntu: dnhmu: plant.s Im ﬂnn -1 dm lall. m slems prostrale
to decumbent
18 Male flowers in termunal clusters; (nuting bracts persisient on the
stems. . oo Alriplex persisiens
1% Male ﬂnwe:s nol in t.emunalcl.usm ﬁ'u.llmg bracts readily shed .
.............................................................. Afriplex depressa
6 Flowers perfect, sometimes also female, and nol enclosed in a pay of bracts.
19 Caly lobes wath stout hooked spines i Bassia
19 Calyx lobes withoul hooked spines.
20 Plants more or less glandular-pubescent ot resinous-glandular, with a strong me-
dicinal odor.... .. Chenopoditn ambrosicides
20 Plams. m.any, not gia.ndm.a.r pubﬂ-ocrll. whoux 4 mamcuu.l odor.
21 Leaves shining on upper surface.... Chenopodium murale
11 Leaves dull on upper swrface oo st Chenopodium album

Allenrolfea occidentalis (S.Watson) Kuntze —
[ODINE-BUSH. A single but large shrub grows on the
northwest corner of Cell 3, Tract 23 on the south side of
Norman Rd. (Oswald 5954), where it was probably
planted long ago. lodine-bush is native from eastern San
Francisco Bay southward into the deserts of Southern
California. Summer and fall.

Atriplex argentea Nutt. var. mohavensis M E.Jones,
— SILVERSCALE. Common and widespread annual of

roadsides, levees, dry beds of seasonally flooded pools,
and grassy fields (Oswald 5773, T15; Oswald 5957,
Wetlands Hiking Trail between T114 % 3), Late summer
and fall,

Atriplex cordulata Jeps. — HEARTSCALE. Locally
abundant in alkaline soil of vernally wet flats, in hard
dry soil of old rice fields which have reverted to upland,
and along levee roads built up with alkaline soil (Os-
wald 5461, N end of TG: Silveira & Oswald, E side of
T21% & W side of T22; Oswald 5641, south corner of
TC!: Oswald 5771, T16). CNPS lInventory List 1B. Late
spring and summer.

Atriplex depressa Jeps. - BRITTLESCALE. Occa-
sional locally common annual along the margins of ver-
nal pools and in the adjacent vernally wet upland
(Oswald 5778, NEV4 of TAB3; Oswald & Silveira, W
side P7A%). CNPS Inventory List 1B. Late summer and
fall. [A. parishii S.Watson in part (Munz, Calif. Flora)|

Atriplex fruticulosa Jeps. — BALL SALTBUSH. Com-
mon herbaceous perennial from a branching, woody
caudex. It is found in vernally wet grassy fields, along
the dry margins of vermnal pools, and on roads (Oswald
5365 & 5370, NE corner TAB?; Oswald 5413, NW edge
of TAB?; Oswald & Silveira, TH). Although Jepson
(Flora Calif. 1:435, 1914) lists this plant as occurring on
“alkali flats of the Great Valley from the ‘gooselands’ of
Glenn County south to the San Joaquin,” there have ap-
parently been no recent collections from this area since
The Jepson Manual lists it only as far north as the
southern Sacramento Valley. Spring.

Atriplex heterosperma Bunge — VARIABLE-
SEEDED SALTBUSH. Common annual in dry fields and
along roads and levees (Oswald 5938, Wetlands Hiking
Trail). Native to Eurasia. Late summer and fall.

Atriplex joaquiniana A Nelson — SAN JOAQUIN
SPEARSCALE. Locally commion annual in grassy fields,
along levee roads, and near vernal pools (Marshall in
1954; Oswald 5412, N edge TAB?; Silveira, W edge of
P10%). CNPS Inventory List 1B. Although this plant was
collected near Willows by Jepson (Flora of Calif. 1:438.
1914), The Jepson Manual lists it as occurring only
from the southern Sacramento Valley southward into the
San Joaquin Valley and along the east slope of the Inner
South Coast Ranges. Late spring. [A. spicata S.Walson;
A. patula L, ssp. spicata (S.Watson) H.M.Hall &
Clements]

Atriplex lentiformis (Torr,) S.Watson ssp. lenti-
Sformis — BIG sSALTBUSH, Locally commeon shrub in dry
upland (Oswald 5774, T2'1). Although big saltbush is
not native this far north in the Great Valley, seedlings
and young plants indicate that the plant can spread in
the areas where it was planted long ago. Late summer
and fall.

Atriplex persistens Stutz & G.L.Chu — VERNAL-
POOL SALTBUSH. A small, annual Atriplex with the male
flowers clustered at the branch tips is locally common in
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alkaline soil on the dry beds of vernal pools at several
locations on the refuge (Oswald & Silveira 5230, P11,
Oswald 5640, TC?; Oswald, TAB?). Under favorable
growing conditions, it sometimes forns large, green
mats. Although this species and 4. depressa are proba-
bly the Glenn County material referred to A. parishii in
Munz, it has recently been recognized as new (Madrorio
40:209. 1993). Although described too late to be in-
cluded in the 5th edition of the CNPS Inventory, it
qualifies as a List IB plant. Summer and fall.

Atriplex polycarpa (Torr.) S.Watson — MaANY-
FRUITED SALTBUSH. A dioecious shrub native to the San
Joaquin Valley and Southern California (Oswald & Sil-
veira 5802, Oswald 5943, headquarters complex, T132).
The plants show no indication of having spread in the
arca where they were planted. Late summer and fall,

Atriplex rosea L. — TUMBLING ORACLE. Uncom-
mon annual in weedy upland fields (Oswald 5773, T16).
Native to Eurasia. Late summer.

Atriplex semibaccata R.Br. — AUSTRALIAN SALT-
BUSH. Common perennial forming low mounds along
roads and levees (Marshall in 1954; Oswald 4028, SE
corner P1A%; Oswald 5944, SW comer T5!). Native to
Australia. Spring and summer.

Atriplex triangularis Willd. — SPEARSCALE. Com-
mon annual in dry ditches and along the edge of ponds
(Marshall in 1954; Oswald 5939, Wetlands Hiking
Trail). According to Anderson’s list, this plant (as A.
patula var, hastata) was uncommon along the border of
dirt roads and fence rows in 1937. There is some ques-
tion as to Anderson’s identification since the roadside
and fence-row habitats are more characteristic of the
vegetatively similar A. heferosperma. Late summer and
fall. [A. hastata L., misapplied; A. patula L. ssp. hastata
(L.) H.M.Hall & Clem., misapplied]

Bassia hyssopifolia (Pallas) Kuntze - Hyssop-
LEAVED BASSIA. Common and widespread annual in al-
kaline soils along levee roads, on the dry margins of
vernal pools, and in vemally wet fields (Anderson 32,
roads, borders of dry alkali spots; Anon. in 1951; Os-
wald 5410, NE quarter of TAB?). Native to Eurasia.
Late spring. [Echinopsilon hyssopifolium (Pall.) Moq.|

Chenopodium album L. -~ LAMB’S-QUARTERS.
Annual weed that is locally common along roads
(Anderson 25 & 58, dry lake beds and roadsides;, Oswald
5491, near the beginning of the Tour Route). Probably
native to Europe. Late spring and summer.

Chenopodium ambrosioides L. — MEXICAN-TEA.
Annual nalive of tropical America that is found along
the edge of marshes (Oswald 5937, Wetlands Hiking
Trail; Oswald, E leg of the Tour Route). Summer and
fall. [Includes vars. anthelminthcum (L.) A.Gray and
vagans (Standl.) J.T. Howell]

Chenopodium murale L. — NETTLE-LEAVED
GOOSEFOOT. This European weed was found around old
ranch buildings in 1937 (Anderson 37), a typical habitat
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for the species. It was not found during the 1993-94
survey. Summer.

Salicornia subterminalis Parish — PICKLEWEED, A
single clump of this perennial of salt marshes and alkali
flats was found along the west side of a summer-dry flat
in Cell 2, Pool 11 (Oswald 5572). Summer,

Salsola tragus L. — RUSSIAN-THISTLE. Comumon
weedy roadside annual in the North Valley but fairly un-
common at the refuge (Oswald 5695, edge of Norman
Rd.; Oswald, Tour Route between the parking lot and
Pole Line Rd.). Native to Eurasia. Summer into fall. [S.
australis R. Br.; S. iberica Sennen & Pau; S. kali L. var.
tenuifolia Tausch, all misapplied; the correct name may
be S. pestifera A Nelson (sec Munz Suppl., p. 75)]

Suaeda calceoliformis (Hook.) Moq. — HORNED SEA-
BLITE. Common and locally abundant succulent annual
on the margins of drying alkaline pools and on alkali
scalds (Oswald 5329, TG, Oswald 5945, NW corner
T52). Spring and summer. [S. depressa (Pursh) S.Wat-
son var. erecta S, Watson; 5. depressa var. depressa
misapplied]

Suaeda moquinii (Torr.) Greene — BUSH SEEPWEED.
Locally common subshrub in the southwest corner of
Cell 3, Pool 7A (Oswald & Silveira 5643) and in the
middle of the W side of the same pool (Silveira), the
only known locations on the refuge. The plant has a foul
odor. Spring and summer. [S. torreyana S.Watson in-
cluding var. ramosissima (Standl.) Munz, S. fruticosa
(L.) Forssk., misapplied]

CONVOLVULACEAE — MORNING-GLORY FAMILY

| Styles 2, distinet; flowers less than Lem long ...

BT v Cressa
| Style |; fowers more than | em Jong.......oooii it

Convolvdus

Convolvulus arvensis L. - BINDWEED. Common
weedy perennial vine of roadsides and marsh edges
{(Anderson 50, W of headquarters and in scction 22;
Hanson in 1950, without a location; Oswald 5353, NE
corner T41). Native to Europe. Late spring into fall.

Cressa truxillensis Kunth — ALKALI-WEED. Common
and widespread herbaceous perennial in alkaline soils of
vernally wet upland fields, on the drying beds of vernal
pools and seasonally flooded marshes, and along roads
{(Anderson 20, common in dry alkali beds in 1937; Os-
wald 5405, TAB?). At the refuge, alkaline-weed is
commonly infected with a rust pathogen, causing the
plants to develop enlarged, yellow-green leaves. Pustules
are scattered on the lower epidermis of the leaves from
which orange-colored spores are released. Late spring,
[Includes var. vallicola (A.Heller) Munz, C. cretica L.]

CRASSULACEAE — STONECROP FAMILY
1 Carpels (1)2-seeded; plants of moist o dry places.
1 Leaves and sepals blunt or mﬂual.lynmuw;dma slendemp flowers 3-5 merous ..

.. Crassula connata

1 Leaves and sepals obviously hair pp«l th
i e Crazsula tillaea
i (‘a.rp-ck 30[ rnorﬂmdnd ph.nls ufshallnw waT.u and wel phm
3 Seed surface wrinkled, dull ..
3 Beed surface smooth, shiny (al SN’WR?{I

. Crassuls oquatica
Cra.m.rh sou‘.irn‘ {Gay) F Meigen
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Crassula aguatica (L.) Schoenl. — WATER PIGMY -
wEED. Common but inconspicuous annual forb, often
forming large populations in shallow water and later on
drying mud of vernal pools and seasonally flooded
marshes (Oswald 5344, NW comer T3 1). Spring.
|Tillaea aquatica L.|

Crassula connata (Ruiz & Pav.) A Berger — PYGMmY-
WEED, [nconspicuous annual forming localized popula-
tions along roads, in parking areas, and on dry, barren
spots in grassy fields (Anderson 81, near the Gravel Pit
in 1938); Oswald 5337, TG; Oswald 6091, road along N
edge of T16'). Spring. |Tillaea erecta Hook & Arn.]

Crassula tillaea Lest.-Garl. — MOssY PIGMYWEED.
Locally common annual on hard-packed soil of parking
lots and roadsides, and in dry openings in ficlds (Oswald
5993, parking lot in NE corner T41; Oswald 6092, road
along N edge of T16'). Often growing near the previous
species. Native to the Medilerrancan region. Spring.
|Tillaea muscosa L.|

CUSCUTACEAE — DODDER FaMILY
| Corolla with obvious fringed, scale-like appendages attached (o the tube below the stamens.,

| Corolla wuhoul &vqsed.. sca]e: like nppmdages at the base of the filaments.. inemn o
O et 3 i Cnswlacaixfmrm

Cuscuta californica Hook. & Arn. var. californica -
CALIFORNIA DODDER. A common parasite of Hemizonia
parryi (Oswald 5568, parking lot at the Checking Sta-
tion S of Norman Rd.; Oswald 5772, T19). Summer.

Cuscuta salina Engelm. var. papillata Yunck. -
ALKALINE DODDER. Locally abundant parasite of Fran-
kenia (Oswald 5496, NE Y4 T18; Oswald 5777, NE Y4
TAB?) and less often of Suaeda and Bassia on alkaline
soils of vernally wet flats and margins of vernal pools.
Late spring and summer.

DIPSACACEAE — TEASEL FAMILY

| Bracts of head ending i a straught spine, the spimes flexable even when dry Dipsacus fullonum
I Bracts of head ending n a recurved spine, the spimes suff. ... .. ... Dipracus satives

Dipsacus fullonum L.— WILD TEASEL. Weedy
perennial forming colonies along ponds and ditches
(Wilbur in 1962, without a location; Oswald 5692, Tour
Route near the viewing platform). Late spring and
summer; some plants blooming again in the fall on new
growth on old stems. [D. splvestris Huds |

Dipsacus sativus (L.) Honck. — FULLER’S
TEASEL. Weedy perennial forming colonies along ponds
and ditches (Oswald 5457, E edge of P1A3). This is the
species that was used to raise the nap on woolen cloth.
Late spring and summer. [D. fullonum L. & D. sylvesiris
Huds., misapplied]

ELATINACEAE ~WATERWORT FAMILY

FPlants glandular-pubescent; Qower pars in 5°s. sepals pointed, with a tickened nudnb; dry

botioms of vernally wet places ........... . Bergia

Plants glabrous; flower parts in 1's, ]s of 4s sepnls.blunL wuhoulamudnb ath.. or

serniaguatic,

2 Flower parts in 4's; stamens 8, pednwh elm@ﬂ:u\g u fruit; seeds curved like the letter “C™
VR E e . Elatine californica
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2 Flower pans i 3's (or sepals reduced to 2), stamens 3 or varying fom 1 -6, seeds only
slightly curved

1 Flowers subsessile to disuncuy pe:dioel.kd' fruil tuming o one side at matunty, sepals

3 equalinsize .. . Elatine ambigua

1 Flowers sessile, eﬂ:ct sepa]s 2 or lwhcn Jmcn I ofth:m leduo:d Llatine chilensis

Bergia texana (Hook.) Seub. — TEXAS BERGIA.
Coarse annual growing in hard dry soil of depressions
that held standing water in the spring (Oswald 6413,
ncar the SW comer of the Tour Route). Summer. -

Elatine ambigua Wight — RICEFIELD WATERWORT,
Delicate annual forming localized populations on mud
on the bottom of drying ponds and marshes (Oswald
5451, T, S edge of T14%). Native to castern and
southern Asia. Spring.

Elatine californica A.Gray — CALIFORNIA WATER-
WORT. Tiny and inconspicuous annual forb in shallow
water and later on drying mud of pools (Oswald 5334,
TG; Oswald 5356, T29'). Spring,

Elatine chilense Gay — CHILEAN WATERWORT, In-
conspicuous annual on mud of seasonally flooded
marshes (Oswald 5357, T29'), sometimes growing in
the same pond as E. californica. Spring.

EUPHORBIACEAE — SPURGE FAMILY

1 Plant silvery- ha.uy Dowers wath a calvx, nol borne withun an nvolucre (cyathium) .
5 .E'nmm—
1 Pl.anl green, ﬂowm la.ck:mg a lrue calyx, bomc wathin a cup shaped involucre (cya:u'::n\
surrounding several reduced male flowers and a female ower with a 3-lobed pisul.
2 Ovary and capsule hairy ... Chamaesyce maculara
2 Owvary and capsule glabrous.
3 Appendages of glinds deeply parted into 3-5 :Lgu.le -like structures | mm long; plants
n and about drying vemnal pools g o i Chamaesyce hoovert
3 Appendages entire to slightly lobed.. Chms.ryn serpyllifolia
Chamaesyce hooveri (Wheeler) Koutnik — Hoov-
ER’S sPURGE. Discovered on the Sacramento Refuge by
Joseph Silveira in 1992, Hoover's spurge is locally com-
mon to abundant on summer-dry mud on the bottom of
certain vernal pools (Silveira in 1992, P11; Silveira in
1992, TC; Silveira in 1992 & Oswald 5951, TAB3;
Oswald 5691, NE corner of T18]. CNPS Inventory List
IB. Summer. [Euphorbia hooveri Wheeler|
Chamaesyce maculata (L) Small - SPOTTED
SPURGE. Locally abundant annual weed on the edge of
the Visitor’s Parking Arca (Oswald 5942). [Euphorbia
maculata L.; E. supina Raf.]
Chamaesyce serpyllifolia (Pers.) Small — THYME-
LEAVED SPURGE. Uncommon annual on the bank of
Hunters Creek (Oswald & Silveira 5803, T44). Summer

-and fall. [Euphorbia serpyllifolia Pers.]

Eremaocarpus setigerus (Hook.) Benth. — TURKEY-
MULLEIN. Reported as common on barren spots and
along dirt roads in 1937 (4dnderson 60). Today this
common weedy native of roadsides in the North Valley
is surprisingly uncommon at the refuge, being found
only occasionally in dry fields (#ilbur in 1962; Oswald
5808, T44). Late spring and summer,

FABACEAE — LEGUME FAMILY
[Leguminosae]

I Leaves trifoliale or palmately compound.
2 Leaves palmately compound.

3 Flowers pinkish; keel ciliate on upper margins near the claws ... Lupims microcarpus


http:abWlda.nt
http:C!aan.atT;Y(.tl
http:sealcAl.kc
http:append.lg
http:Lest.-Ga.rl

3 Plawers blue with some while, keel ciliste on upper margins toward the apex or not
ciliate at all.. . ket G ol . Lupinus polycarpus
7 Leaves trfoliate
4 Flowers in ovord o oblong heads; corolla persistent after owening
5 Head withowt an involucre al base of fowers (with a reduced tifobate leal at base
of head in T hirrim)
& Individual flowers on pedicels, reflexed in age.
T Calyx munutely ciliate on the lobes with shom flat appendages... % :
R - Trifolium c!!-dam
7 Ca.lyx Iobes noi ahal: bul sumctlmcs hun . Trifolium bifidum
& Individual flowers sessile, not reflexed i age
£ Head sessile, with a reduced tnfobate leaf al s base ... Trifolium hirtum
& Head on a distinet peduncle s Trijolium albopurpureum
5 Heads with an mvolucre at the base of the flowers
9 Corolla conspicucusty milated in age (cowbag clovers), biacts of involucre sepa-
rate.
10 Flowers small (58 mm long), whitish in ours_.. Trifolivm depauperatum
10 Flowers large (12-75 mm long), cream-colored becoming pudkash inage..

R & Trfoﬂumﬁ.r:amm

¢ Camila mlm unhr sh,ghﬂy u'l.ila.tcd n agc mmlumu bracts united into a disk of
cup.

1 involuere Bat ... . ... Trijolium variegatum

11 Involucre bowl-shaped : o Trijolium microcephalum
4 Flowers in spikes or moemes, corolla d.enduous
12 Pods curved or spirally coiled; style awl-shaped......

12 Pods ovoid, strmy\L style thread.-like.

.................... Medicago

.. Mefilorus alba
Melilotus indica
| Leaves pinnately compound.
14 Axis of leaf prolonged into a tendnl o a short seta.
15 Flowers 1-4 in the leaf axdls, sessile or almost so.. : creenes Vicia saliva
15 Flowers more numerous, m racemes near the ends afcudenl peduncl:s
16 Calyx strongly pouehed at the base, the pedicel appeanng ventral . . Vieia vilfosa
16 Calyx slightly, of at all, pou:hedallhehase,me pedmel basal ot nea.r]yso .
) ... Ficia a(ﬂgﬁ‘ﬂk'l.ﬂl
Idmorlea[mulaulamdm or wta
17 Flowers solitary or in wumbels.
18 Stipules expanded, not gland-like . .. Lorus corntculans
I8 Sn.pnlm reduced to dot-like glnnd.s wh,ch are oﬂ.m d.ark or redd.lsh
i LmuJ wnmgu'i anus
17 Flwcrs in rwemec
19 Trme; fowiers while . oo
19 Herhaceous annual, lowers bluish

. Robinia
... Astragabcs

Astragalus tener A Gray var. ferrisiae Liston -
FERRIS® MILK-VETCH. A rare annual that is locally com-
mon along the grassy margins of several alkaline pools
and drainages in the northwest quarter of Cell 3, Tract
AB (Oswald 6005, 6113, 6114), the only known location
on the refuge. CNPS Inventory List 1B. Spring.

Lotus corniculatus L, - BIRD'S-FOOT-TREFOIL.
According to Anderson’s list, this plant was sparse in a
wet arca near the entrance in 1937, It 1s now a common,
widespread, and locally abundant perennial forb in
marshy and vernally wet places (Wilbur in 1961). Native
to Eurasia. Spring into summer; some plants blooming
again in early fall.

Lotus wrangelianus Fisch. & C. A Mey. — WRANGEL
LoTus. Locally common in upland grassy ficlds (Oswald
5318, TG; Oswald 6045, TS'). Spring. [L. subpinnatus
Lag., misapplied)

Lupinus microcarpus Sims var. microcarpus —
PINK-FLOWERED LUPINE. Uncommon annual lupine
forming colonies in wet clay soils in grassy fields
(Silveira, TAB; Oswald, TG). Spring. [L. subvexus
C.P.Sm.; L. ruber A.Hcller]

Lupinus polycarpus Greene — SMALL-FLOWERED
LUPINE. Locally common annual lupine in wet clay soils
of grassy places (Anderson 78, sparse in N half of ref-
uge; Hanson in 1950; Oswald & Silveira 6026, NW cor-
ner of TAB?). Spring. [L. micranthus Guss. misapplied.
This lupine is included in L. bicolor Lindl. in The Jep-
son Manual, but it appears to be clearly distinct in our
range. |

Medicago polymorpha L, - COMMON BUR-
CLOVER. Common weedy annual forb along roads, on
dikes, and in grassy fields (Marshall in 1954; Oswald
6116, TAB?). Some plants have essentially smooth
fruits, a variant that is usually not taxonomically recog-
nized (Marshall in 1954). Burclover is apparently much
more common now than in 1937; Anderson (collection
#11) lists it as sparse along the east boundary in Section
35. Spring. [M. polymorpha var. brevispina (Benth.)
Heyn; M. hispida Gaertn., including var. confinis
(W.D.J.Koch) Burnat]

Melilotus alba (L.) Medik, — WHITE SWEET-
cLoVER. Eurasian native that is found along the edge of
marshes, creeks, and roads (Oswald, Wetlands Hiking
Trail). Summer.

Melilotus indica (L.) All. — INDIAN SWEET-
cLovER. Common and widespread annual forb along
levee roads and ditches and in grassy fields (Anderson
12, gravel pit; Marshall in 1954; Oswald 6043, T5").
Spring.

Robinia pseudoacacia L. - BLACK LOCUST. Sev-
eral small trees have volunteered along the creek at the
headquarters complex. Native to the eastern US. Spring.

Trifolium albopurpureum Torr. & A.Gray var. al-
bopurpureum — INDIAN CLOVER, Reported as common
over most of the refuge in 1938 (Anderson 104). It was
not found during the 1993-94 survey. Spring.

Trifolium bifidum A Gray var. decipiens Greenc -
DECEPTIVE NOTCH-LEAVED CLOVER. Locally common
annual in grassy upland and on the banks of scasonally

. flooded marshes (Oswald 5320 & 5338, TG; probably
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the clover (#100) referred to 7. gracilentum by Ander-
son in 1938). Spring.

Trifolium ciliolatum Benth, — FOOTHILL CLOVER,
Reported as common over most of the refuge in 1938
(Anderson 105). It was not found during the 1993-94
survey. Spring. [T, ciliatum Nutt.]

Trifolium depauperatum Desv. var. amplectens
(Torr. & A.Gray) McDermott — INVOLUCRATE COWBAG
CLOVER. Locally common annual in grassy fields
(Anderson 101, common over most of the refuge in
1938; Oswald 5319, TG). Spring. [T. amplectens Torr.
& A. Gray]

Trifolium fucatum Lindl. — SOUR CLOVER. Appar-
ently common over most of the refuge in 1938 (Ander-
son 102). Today it is an uncommon annual in adobe soil
of grassy fields (Oswald 6040, NE corner of P7; Oswald
6101, NW corner of P7A%). Spring.

Trifalium hirtum All. - RoSE cLOVER. Widespread
naturalized annual in northern California but apparently
uncommon at the refuge (Oswald, edge of the Visitor’s
Parking Lot). Native to Eurasia. Spring,

Trifolium microcephalum Pursh — SMALL-HEADED
CLOVER. Inconspicuous annual known only from moist
soil along a vernally flooded swale on the northwest side
of Cell 3, Tract AB (Oswald 6115). Spring.
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Trifolium variegatum Nutt. — WHITE-TIPPED
CLOVER, An abundant annual reported to grow over
most of the refuge in 1938 (Anderson 98). Today it is
only occasionally found on the margins of vernal pools
and other vernally wet depressions (Oswald, NE corner
T19). Spring.

Vicia benghalensis l.. — RED-FLOWERED VETCH,
Uncommon annual forb along roads and in weedy fields
(Oswald 5350, NE corner of T41). Native to Europe.
Spring.

Vicia sativa L. ssp. sativa — GARDEN VETCH. Her-
baceous annual growing in weeds along Norman Rd.
(Oswald 6095). Native to Europe. Spring.

Vicia viflosa ssp. varia (Host) Corb. — WINTER
VETCH. Occasional to locally abundant annual forb in
weedy fields and along roads and ditches (Oswald 5349,
NE corner T41). Native to Europe. Spring. [V. villosa
var. glabrescens W.D ) Koch; V. dasycarpa Ten.|

FRANKENIACEAE — FRANKENIA FAMILY

Frankenia salina (Molina) I.M Johnst. — ALKALI
SEA-HEATH. Ubiquitous herbaceous perennial in alkaline
soils of upland fields, seasonally flooded marshes, and
borders of vernal pools (4nderson 56, on all alkali spots
and barren areas, Hanson 42-50, without a location;
Marshall in 1954, without a location; Oswald 5406,
TAB?). Late spring and summer. [F. grandifolia Cham.
& Schltdl,, including var. campestris A.Gray]

GENTIANACEAE — GENTIAN FAMILY

Centaurium muehlenbergii (Griseb.) W Wight ex
Piper - JUNE CENTAURY. Alttractive, locally abundant,
and widespread annual in drying, grassy fields, along
the edge of roads, and on the borders of marshes (Wilbur
in 1961; Oswald 5361, SW corner T2!!). Late spring
and early summer. [C. floribundum (Benth.) B.L.Rob.|

GERANIACEAE — GERANIUM FAMILY

I Leaves palmately veined or divided, stamens all bearing anthers | e Goramium
| Leaves punately veined or divided; stamens having outer filaments w‘\Lhuul anthers.
2 Leaves sumple, shallowly to deeply lobed.
3 Sepals lacking fine plandular pubescence berween the lnes of sufl haurs and with 4
promunent reddish-pointed tip; concavibies at 1op of faut sublended by 2 folds....
. Erodium bo.w:w
3 Scpe]s wllh Iinv: glmdul.u.r pubr.so:uoc bcrwccn Lh: lmcs ol'h.ars and Inl.h a short green
np, concavities at top of fuit sumended by a single fold......_. Erodium brachyearpum
2 Leaves pinnately compound.
4 Leaves pinnately lobed or divided into sharp-pomnted divisions, tips of sepals with
brestles... - vianen Erodium cicurarium
4 Luvcsovnl,wlledbulnmiobed lacking bristhes ...
i e SRl <o Erodium moschaum

Erodium botrys (Cav.) Bertol. — LONG-BEAKED
FILAREE. Annual forb on levees, along roads and in
parking lots, and in grassy fields (dnderson 83, over en-
tire area; Hanson in 1950, without a location;, Oswald
5992, parking lot in the NE comner of T41). Native to
southern Europe. Spring.

Erodium brachycarpum (Godr.) Thellung -
SHORT-FRUITED FILAREE. Annual forb on levees and in
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grassy fields (Marshall in 1954, without a location; Os-
wald 5984, T18). Native to southern Europe. Spring.

Erodium cicutarium (L.) L’Hér. — RED-STEMMED
FILAREE. Common annual on roadsides, dikes, and hik-
ing trails, and grassy fields (dnderson 69 & 86, over
most of the area; Oswald 5960, Wetlands Hiking Trail
in T11"). Native to Eurasia. Late winter to spring.

Eradium maschatum (L..) L’Hér. — WHITE-
STEMMED FILAREE. Annual in weeds on levee roads and
edges of parking areas (Oswald 5965, Parking Area D at
NE corner P7). Native to Europe. Early spring.

Geranium dissectum 1.. - CUT-LEAVED GERA-
NIUM. Common and widespread weedy annual in ver-
nally wet, marshy places (Oswald 6098, woodlot in NE
corner of T31). Native to Europe. Spring.

HYDROPHYLLACEAE — WATER-LEAF FAMILY

Phacelia ciliata Benth. — GREAT VALLEY PHACELIA.
Annual forb represented by a single collection in the
SNWR herbarium (Hanson in 1952, without a location).
It was also reported as a few scattered plants on the ref-
uge in 1938 (Anderson 97). Spring.

JUGLANDACEAE — WALNUT FAMILY

Juglans californica S.Watson var. hindsii Jeps. —
NORTHERN CALIFORNIA WALNUT. Small trees, many of
nut-bearing age, are scattered along Hunters Creek in
the south edge of the refuge. This tree is included in List
1B of the CNPS [nventory, based on endangered native
stands in Contra Costa, Napa, and Sacramento counties.
It is widely planted along streets and highways in the
North Valley and is used as a rootstock for English wal-
nuts. It is now widely naturalized along creeks and riv-
ers. [J. hindsii (Jeps.) Jeps. ex R.E.Sm.]

LAMIACEAE — MINT FAMILY
[Labiatae]

| Corolla regular or neardy so, the lobes neardy equal
2 Fertle stamens 2, fowers whte .
1 Fertile stamens 4; flowers usually lavender o purplish ...
| Corolla strongly 2-lipped.
3 Calyx with |0 more or less spiny, hooked teeth st the tip ... T — Marrubium
3 Calyx testh not hooked at tip.
4 Upper lip of corolla concave
5 Calyx teeth spine-tipped, flowenng p |
5 C‘a]yxleelhl.whmspmes SpRng- Ihwenr\gamua]
4 Upper bip of corolla plane ... T

Lamium amplexicaule L. — GIRAFFEHEAD. Weedy
annual along roads and in other disturbed places (Os-
wald 5997, NE side of P10%). Native to Eurasia. Early
spring.

Lycopus americanus Muhl. ex W.P.C.Bart. -
AMERICAN BUGLEWEED. Common herbaceous perennial
along the edge of marshes and in other wet places
(Anderson 9, W boundary drain); Hanson in 1951, with-
out a location; Marshall in 1954, bank of Logan Creek;
Oswald 5638, S edge of TAB?), Summer into fall.

Marrubium vulgare L. — WHITE HOREHOUND. Re-
ported as only a few isolated plants on the refuge in
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1937 (4nderson 71, Gravel Pit & drain along W bound-
ary). It is now a common and widespread weedy peren-
nial along roads, dikes, trails, and in other disturbed
places (Oswald 6112, TAB’). Native to Europe. Spring.

Mentha arvensis .. — AMERICAN WILD MINT. Sparse
herbaceous perennial reported from the Gravel Pit in
1937 (Anderson 55). It was not relocated during the
1993—94 survey. Late spring and summer.

Pogogyne zizyphoroides Benth. — SACRAMENTO
POGOGYNE. Apparently rare on the refuge in 1937
(Anderson 58, near ditch W of headquarters). It is now a
common and widespread annual forb on the margins of
vernal pools and in other vernally wet, grassy places
(Oswald 5297, NE corner T19). Spring. .

Stachys stricta Greene — SONOMA HEDGE-NETTLE.
Uncommon herbaceous perennial in wet soil along
streams and other wet places (Wilbur & O 'Neill in 1961,
edge of rice checks; Oswald 5806, edge of Hunters
Creek). This plant has a strong, unpleasant odor. Late
spring into summer. [Stachys ajugoides Benth. var.
stricta (Greene) Jeps.|

LENTIBULARIACEAE — BLADDERWORT FAMILY

Utricularia gibba 1., — HUMPED BLADDERWORT,
Represented by a collection in the SNWR herbariutn
(Marshall in 1954). The plant was submersed in 1 ft of
water in a rice check. Indicated as probably alien in
California in The Jepson Manual. Fall.

LIMNANTHACEAE — MEADOWFOAM FAMILY

Limnanthes douglasii R Br. ssp. rosea (Hartw. ex
Benth.) C.T.Mason — ROSY MEADOWFOAM. In 1938,
rosy meadowfoam grew in small patches along the north
and east boundaries of the refuge (Anderson 80). Today
this herbaceous annual is known only from the margin
of a small “hog wallow” in adobe soil in the southwest
corner of Cell 3, Tract AB, where it is locally abundant
(Oswald 6048). The veins in the petals seem to lack the
reddish pigment seen in this subspecies on the east side
of the valley, but the linear leaflets and prominently
ridged nutlets correspond to the ssp. rosea rather than
the ssp. nivea of the Inner North Coast Ranges to the
west. Early spring.

LYTHRACEAE — LOOSESTRIFE FAMILY

| Flower tube more or less
2 Plants perenrual, usually well over 4 dm tall, petals over 4 mm long ..
aan Lyl!smm cafr orricum
2 PInnLv. mnual nrmely shoﬂ—b\mlpqclwﬂl.usuaﬂy Icssthm -ldmnli petals less than 4
mim long,
3 Flower-tube very slender in frutl, the ribs strongly scabrous.. | Lythrum tribractearum
3 Flower-tube stout in fruit, the nbs spiooth., - ... Lythrum hyssopifolium
I Flower tube short, bell-shaped to globular
4 Leaves murrow al the base, not clasping the sizm. owers mostly | in cach aal (at
SNWR?) A A . Hotalu ramosior (L.} Koehine
4 Leaves broad al the
5 Inflorescenices 3 to 5-flowered, usually with peduncles, the peduncle 10 9 mm long;
petals deep rose-purple, sometimes wath a deeper purple spot al the base, 2 aum long
and about as wide, anthers decp yellow; capsule equaling or exceeding the calyx-lobes
..................................................................................................... Ammannia coccinea
5 Inflorescences 1 to XS)-owered, sessie; petals pale hivender. sometimes with a deep
fose basal spot or midvein, ca. 2.5 mm long and 3 mm wide; anthers pale yellow to
yellow, capsule usually d by or equaling the calyx lobes. .. Ammannia robusta
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Ammannia coccinea Rolth. — VALLEY REDSTEM.
Common annual in shallow water and later on the dry-
ing margins of ponds (Hanson 5-51, in a rice field; Os-
wald 5565, T15). Late spring and summer. [4. auricu-
lata Willd ., misapplied]

Ammannia robusta Heer & Regel — GREAT RED-
STEM. Locally abundant annual in shallow water and on
the drying beds of marshes (Oswald 5776, SE i T28).
Summer.

Lythrum californicum Torr. & A Gray — CALIFOR-
NIA LOOSESTRIFE. Rare or overlooked perennial along
ditches, often growing among tules (Oswald 5590, T44).
Summer and fall.

Lythrum hyssopifolium L. - HYSSOP LOOSE-
STRIFE. Common and widespread annual or biennial in
drying marshes and on the borders and beds of season-
ally flooded fields (Hills in 1982, Oswald 5414, NW
corner TAB?). Native to Europe. Spring & summer.
[Includes L. adsurgens Greene, the perennial form of the
species. |

Lythrum tribracteatum Salzm. ex Spreng. —
SLENDER-FRUITED LOOSESTRIFE. Common and wide-
spread annual forb on the drying margins of vernal
pools and seasonally flooded marshes (Oswald & Sil-
veira 5403, TC?). Native to southern Europe. Spring &
summer.

MALVACEAE — MaLLOW FAMILY

| Style branches tenminating in head-like of runcate stigmas.
1 Involucel absent below the catyx; plants up to | m or more tall, petals yellow or orange,

carpels 1-9 seeded - Abutifor
2 Involucel of 1-several small bracts panenl. below the cai}'x. fow splead.mg plnnu petals
yellowish, carpels with a single seed .. SRS ¢ 1.7 )

i Sudebmnhcsmrcadiﬂ(&wm&mﬂymmcmmumw
3 Involucels with 3 small bracts, flowers mostly in axils of regular stem leaves and much
shorter than the leaves.
4 Small bracts at base of flower lance-ovate to oblong ...,
4 Small bracts at base of flower linear,
5 Petals twice the length of the calyx (st SNWRT)...
5 Petals scarcely longer than the calyx ...
3 Involucels wath 1 small bract or none; Bowmmnmoup:kes

Malva nicaeensis

Maiva neglecta Wallr.
o Malva pmtﬂaﬂ!

.. Sidalcea

Abutifon theophrasti Medik. - VELVETLEAF. This
common weed of surrounding agricultural areas is
known at the refuge only from a single waif growing at
the vehicle-fueling station at the headquarters complex
(Oswald & Silveira 5800). Nalive to southern Asia. Late
summer.

Malva nicaeensis All. — BULL MALLOW. Common
annual to biennial weed along levees and roads (Mar-
shall in 1956, without a location; Oswald 5354, SE cor-
ner Pool 10%). Native to Eurasia. Spring.

Malva parviflora L. -~ LITTLE MALLOW. Common
and locally abundant weedy annual on and along dike
roads (Oswald, SE corner T13). Native to Eurasia.
Spring.

Malvella leprosa (Ortega) Krapov. — ALKALI-
MALLOW. Common and widespread perennial along
roads, on alkaline flats, and in grassy ficlds (Anderson
54, on all alkali spots and barren areas; Hills in 1982,
without a location; Oswald & Ahart 5424, along Nor-
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man Rd.). Late spring & summer. |Sida hederacea
(Douglas) Torr. & A.Gray|

Sidalcea diploscypha (Torr. & A .Gray) A.Gray -
FRINGED CHECKER-MALLOW. Uncommon annual in
grassy fields (Flanson in 1950, without a location; Mar-
shall in 1955, without a location; Wilbur in 1961, with-
out a location; Oswald & Silveira, P7A% in 1993).
Spring.

MARTYNIACEAE — UNICORN-PLANT FAMILY

Proboscidea louisianica (Mill.) Tell. ssp. louisi-
anica — COMMON UNICORN-PLANT. Represented by a
single collection in the SNWR herbarium (Marshall in
1954). The plant was growing in a rice check. Summer.
[Martinia proboscidea Gloxin]

MOLLUGINACEAE — CARPETWEED FAMILY

o Gilinus

1 Plant pubescent with branched haars 8
e Molluge

I Plantglabrows., ..ol

Glinus lotoides L. — GLINUs, Occasional European
annual along the road at the viewing platform (Oswald
5453, southeast corner of P1A3), probably introduced in
the stream gravel hauled into the area. Native to Europe.
Spring,

Mollugo verticillata L.— INDIAN-CHICKWEED.
Uncommon matted annual in roadside gravel (Oswald
5502, parking area at the viewing platform at the SE
corner of the Tour Route). Native to tropical America.
Late spring and summer.

MORACEAE — MULBERRY FAMILY

| Fruit an akene with 2 feshy calyx, forming a succulent berry-like multiple fruit..._...._. Marus
I Akenes within a fleshy receptacle that matures nto a bag-like fruit (Gg)................. Ficus

Ficus carica L. - FiG. A number of small trees
grow along impoundments and creeks (Oswald 6161,
Logan Creek just upstream from the NE corner of the
Tour Route). Native to the Mediterranean area. Plants
vegelative.

Morus alba L. — WHITE MULBERRY. A single tree
noted at the rookery in the northeast corner of Tract 37
(Oswald in 1993). Vegetative in September.

MYRTACEAE — MYRTLE FAMILY

Eucalyptus camaldulensis Dehnh. — RIVER RED
GUM. Tall tree planted at the Headquarters complex
(Oswald 5961) and at several other places on the refuge
(NE comner T41), Occasional seedlings volunteer. Native
to Australia. Winter and early spring.

OLEACEAE — OLIVE FAMILY

1 Leaves punnately compound, fruit a samara................ R T TR Frasirus

Fraxinus latifolia Benth. — OREGON ASH. Occasional
small tree at scattered locations along Logan Creek
(Oswald 5363, NE corner T2'1; Qswald, ncar the view-
ing platform). Spring.

2l

Ofea europaea L. —OLIVE. A few scattered volun-
teers have been seen on the refuge (Oswald, NE corner
of T31; Oswald, N edge P5). A small grove has also
been planted at the headquarters complex. Native to
western Asia.

ONAGRACEAE — EVENING-PRIMROSE FAMILY

1 Petals 5, yellow, plants aguatie with Doating leaves or becoming terrestrul at dl}'-dotwn
I'.udwg a
1 Pelab -1 pu\hah lo whmc pl.mis m dry wwu plambm not nqunl:u:
1 Seeds lacking 2 terminal tft of hairs (sect. Bossduvalia).
3 Seeds in 7 rows in each cavity of ovary (section with a razor blade to see)
4 Capsule more or less eylindncal, licking thick vascular nibs along the lines of defus-

cenee.,, . Epilobium pygmaewm
4 Capsul: omspuuously 4-s:r1¢d wwh lhadf. \ramda! tlhs a!ong lhe hm:s ofd:lusc:nu
on the comers....
3 Seads in a single row in tach cav\ty ofov'ary (a! QWP.?)

EPIM L J(MJ
2 Smds mlh 2 terminat o!'haus {sml Eptiobium).
5 Plants annual, stems with exioliating epidermis; plants of places that become dry in
surmumer .. ... Epilobium brachycarpum
5 Plants perenrml e]hdemus nol udollaung Erorn ﬂse 5lerns pLanls of wet places
..................................................................................................... Epilobium cilianm

u(hnd!}?ﬂoch&.kaven

Epilobium brachycarpunm C.Presl — TALL ANNUAL
WILLOWHERB. Locally abundant annual in dry soil along
roads and levees (Oswald 55888, Pole Line Rd. along E
side of T162). Late summer and fall. [E. paniculatum
Nutt. ex Torr. & A.Gray, including vars. laevicaule
(Rydb.) Munz & fracyi (Rydb.) Munz]

Epilobium ciliatum Raf. ssp. ciliafum — FRINGED
WILLOWHERB. Occasional herbaceous perennial along
streams and marshes (Wilbur in 1961, without a loca-
tion; Oswald 5639, S edge of TAB?; Oswald, NE corner
of T211). The plants on the refuge are the grayish,
densely pubescent variant of the subspecies. Late spring
and summer. [F. adenocaulon Hausskn., including vars.
holosericeum (Trel) Munz, occidentale Trel., &
parishii (Trel.) Munz]

Epilobium cleistogamum (Curran) P.Hoch & Raven
— CLEISTOGAMOUS SPIKE-PRIMROSE. Represented by a
collection in the SNWR herbarium (AMarshall in 1954,
without a location). Summer. [Boisduvalia cleistogama
Curran|

Epilobium pygmaeum (Speg.) P.Hoch & Raven -
SMOOTH SPIKE-PRIMROSE. Widespread and locally abun-
dant annual on the drying beds of vernal pools and sea-
sonally flooded marshes (Oswald 5359, NE corner T1°),
Spring. [Boisduvalia glabella (Nutt.) Walp., including
var. campestris (Jeps.) Jeps.|

Ludwigia peploides (Humb., Bonpl. & Kunth) Ra-
ven — FLOATING PRIMROSE-WILLOW. Common emergent
perennial with floating leaves, forming dense colonies in
marshes, crecks, and ditches. It often becomes stranded
on mud if the water level drops, where it continues to
grow and flower (4nderson 57, in drains, ditches, and
canals; Oswald 5633, SW corner of T5%). Late spring
into fall. [Jussiaea californica Jeps.; J. repens L. var.
peploides (Humb., Bonpl., & Kunth) Griseb. ]

OXALIDACEAE — WOOD-SORREL FAMILY

Oxalis corniculata L. — CREEPING WOOD-SORREL.
Comumon weed in the lawn at the Headquarters Building
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(Os-wald in 1994). Probably native to the Old World.
Spring into fall.

PLANTAGINACEAE. — PLANTAIN FAMILY

1 Leaves sharply and deeply toothed excepl in depauperate mdmdua].s spikes nodding in bud
] A ... Planiage coronopus
! Leaves entre of munutely toothed, spikes erect in bud.
2 Leaves namrow, lincar o almost threadlike, spring annuals.
3 Sepals glabrous, stamens 2........
3 Sepals long hairy, stamens 4.
2 Leaves broader, weedy perenmial

. Plantago elongaia
o Plantago erecra
..... Plantago lanceolata

Plantago coronopus L. - CUT-LEAVED PLAN-
TAIN. Common and widespread annual forb on dike
roads, in moist clay soils in grassy fields, near vernal
pools, and on alkali scalds (Oswald 5309, P1'). Native
to Europe. Spring.

Plantago elongata Pursh — ELONGATE PLANTAIN.
Locally abundant on the drying beds of shallow vernal
pools and in other vernally wet places (Oswald 5310,
P1Y). Spring. [P. bigelovii A Gray, including ssp. cali-
Jornica (Greene) Basselt]

Plantagoe erecta E. Morris — ERECT PLANTAIN. Un-
common annual forming localized colonies in grassy
fields (Oswald 5989, SW corner of TAB’). Early spring.
[P. hookeriana Fisch. & C.A . Mey. var. californica
(Greene) Poej

Plantago lanceolata L. — ENGLISH PLANTAIN. Oc-
casional perennial weed of levees and roadsides (Oswald
& Ahart 5426, edge of Norman Rd.). Native to Europe.
Spring & summer.

POLEMONIACEAE — PHLOX FAMILY

1 Flowers bicolored, the lobes pink or whte, the thsoat and tube ycllcvw leaves opposite, pal-
mately clefi . & .. Linanthus
| Flowers wlulc kﬂ\!‘ﬁ mmﬂy aJtzmau: pmlﬂydﬁwﬂrd S Numrﬂ-'m

Linanthus bicolor (Nutt) Greene — BICOLORED
LINANTHUS. Small but attractive annual in adobe soil of
grassy fields, often forming large populations (Oswald
5988, SW corner of TAB?; Oswald, grassy flat on W
side of P10%). Spring.

Navarretia leucocephala Benth. ssp. leucocephala -
WHITE-FLOWERED NAVARRETIA. Common and locally
abundant along the edge of vernal pools, in seasonally
flooded marshes at dry-down, and in vernally wet,
grassy fields (Anderson 110, abundant over most of the
refuge in 1938; Oswald 5343, NW corner T3 1). Spring.

POLYGONACEAE — BUCKWHEAT FAMILY

1 Calyx $-paned (oceasionally 6-parted), the segments similar
1 Flowers i axillary fascickes
3 Plants prostrate to ascending, growing in disturbed places, peranth about 2.5 ma long,
exseried from the stipule..... . Polygonum arenasirum

a Plam_qcm:r.growmmmmtryplm:s pemnlhabomhlunlong more of less en-

closed in the stipule .. Polygomum prolificum
2 Flowersin u:mnm]dmu loopcn splke hkcmemcsolpamclcs
4 Racemes 1-2,1 | on the branches; of styles exserted ...

."’ofmmm Mlpuﬁ:blmn
4 R,w:mcs scvcnl 1O Nmerous, l:muml md a.acil]a.ry sl.arm:ru and styles included in
the perianth or exserted.
$ Stipules entire or tom, not fringed with cilia or bristles; outer perianth member with
the midvein divided at bip it 2 short recurved veins ... Polygonum lapathifolium
$ Sheathing stipubes fanged with bristly cilia; outer perianth membrane nol as above,
6 Calyx dotted with glands; spikes slender, arching
7 Giandular dots sbundant throughout the perianth
% Calyx white: akenes shinang.. ..o . -
8 Calyx greenish or wath tose tips; akencs dull.

. Polygomum punctatum

Pa(ygammr hydropiper
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7 Glandulas dots only on the mner ptmnm members ., i
Poiygww .‘:yd‘ropiparofd'ﬂ
6 Cal:n: not gisnd\dm-damd_

9 Bracts of the nflorescence crowded, overlapping. the pedicels not exserted
from them, racemes dense, erect, leaves somelumes with & prominent purple
spot near the middle; plants i damp, disturbed soil ., Polygormum persicaria

9 Bracts of inflorescence barely if at all overlapping, the pedicels exserted from
them;, racemes slender, loose, erect to arching; plants rooted n or near water,.

............................................................ .. Polygorum hydropipercides

I Calyx of 6 sepals, the 3 ouler herbaceous, the Buma!arger fonmngva]vr.s over the nutlets
10 Edges of valves entire o Hlumes crispus
10 Edges of valves tﬂoﬂbﬂd T Rmm: dentatus

Polygonum amphibium L. var. emersum Michx. -
WATER SMARTWEED. Uncommon perennial forming
colonies along the dry margins of seasonal marshes
(Oswald, south leg of the Tour Route in P1A%). The
identification is tentative since all plants have been
vegetative to date (in both 1993 and 1994). [P. coc-
cineum Muhl. ]

Polygonum arenastrum Boreau — COMMON
KNOTWEED. Comumon annual weed in dry soil of roads
and paths, where it tends to have a prostrate growth
form (4nderson 35, uncommon along drains and roads
in 1937; Marshall in 1954, without a location, Oswald
5946, NW corner of T52). Native to Europe. The closely
related P. aviculare L., to which some of our plants have
routinely been referred, is apparently not documented in
California (The Jepson Manual, page 888). Spring and
sumimer.

Polygonum hydropiper L.— WATER-PEPPER. Un-
common annual in shallow water and on wet mud along
ditches (Oswald 5935, Wetlands Hiking Trail on W side
T11%). Native to Europe. Late summer into fall.

Polygonum hydropiperoides Michx. — SWAMP
SMARTWEED. Common emergent perennial in quiet wa-
ter of sloughs and ponds, often forming extensive colo-
nies (Oswald 5569, Logan Creck along the E side of
P102). Summer into fall.

Polygonum lapathifelium L. - WILLOW-WEED. Lo-
cally abundant annual in moist soil along marshes,
creeks, and ditches (Anderson 46, common in wet
places; Hanson in 1951, without a location; Oswald
5464, NE corner of T25). Late spmlg into fall. [Includes
var. salicifolium Sibth.]

Polygonum persicaria L. — LADY'S-THUMB. An-
nual weed along the edge of marshes (Hanson 6-51,
without a location; Oswald, Wetlands Hiking Trail).
Native to Europe. Late spring into fall.

Polygonum prolificum (Small) B.L.Rob. — Pro-
LIFIC KNOTWEED. Erect, much-branched knotweed in al-
kaline soil of marshy fields and ponds that dry during
the summer (Oswald 5946, NW corner of T52). Native
to eastern North America. Summer into fall.

Polygonum punctatum Elliott — DOTTED SMART-
WEED. Annual or sometimes perennial plant forming lo-
calized colonies in shallow water or in wet mud along
marshes and streams (Oswald 5779, edge of Logan
Creek at the NE corner of the Tour Route; Oswald 5807,
edge of Hunters Creek in T44). Sumumer into fall.
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Rumex crispus L. — CURLY DOCK. Abundant and
widespread herbaceous perennial in marshy and grassy
fields (Marshall in 1954, without a location; Oswald
6212, NW corner of TAB?). According to Anderson’s
list, this plant was already common along all of the
drains, ditches, canals, lakes, and wet areas in 193‘:'
Native to Eurasia. Spring.

Rumex dentatus L. — TOOTHED DOCK. Comimon
and widespread annual forb on the edges of vernal pools,
seasonally flooded marshes, and in other wet, marshy
places (Oswald 5303.1, NE corner T19). Native to
Eurasia. Spring. [R. dentatus ssp. klotzschianus (Meisn.)
Rech.f ]

PORTULACACEAE — PURSLANE FAMILY

I Calyx fused with the Iowﬁporl of the ovary, its Iobcsr.ommg off the summit of the capsule.
inainie ot .. Porrulaca

1 C.aly'x and ovary l:'lee
2 Flowers red, consprcuous. i ... Calandrinia
1 Flowers white, the petals sma!. and IIConSpruous Montia

Calandrinia ciliata (Ruiz & Pav.) DC. — REDMAIDS.
Represented by a collection in the SNWR herbarium
(Hanson in 1950, without a specific location cited) but
not relocated during this study. Although native to
California, the plant tends to be weedy. Spring,

Montia fontana L. ssp. amporitana Sennen —
WATER MONTIA. Locally abundant annual in vernally
wet soil of uplands and depressions in grasslands
(Oswald 5969, NW portion of TG). Early spring.

Portulaca oleracea L. — COMMON PURSLANE. Oc-
casional to locally common weed in disturbed places
(Wilbur in 1962, N of headquarters; Oswald, edge of
Visitor’s Parking at the headquarters complex; Oswald,
parking area at viewing platform at SE corner of Tour
Route). Native to Europe. Summer.

RANUNCULACEAE — BUTTERCUP FAMILY

1 Houasswzmmniufysmwimmgepwplepmandscpals' fruit a capsule ..o
Débflﬂnmm

1 Fl-nuem. smgie at me end ofa Ieaﬂa;; supe or nen:!y seﬂllc wl.th llll':UﬂsplcnlJus white pat-

als; fruit consisting of many akenes on an elongated receptacle.

2 Flowers scapose ...

Myorurus mini;
2 Flowerss:ssﬂeommdyso R b e T

. Myorurus sessilis

Delphinium variegatum Torr, & A.Gray ssp. vari-
egatum — ROYAL LARKSPUR, Represented by a collection
from along Hwy. 99 near the entrance to the refuge
(Kridler in 1956) but not relocated during this study.
Spring.

Mpyosurus minimus L.. — TINY MOUSETAIL. Incon-
spicuous and easily overlooked annual on the drying
margins of vernal pools and in other vernally wet drain-
ages and depressions (Oswald 5335, TG). Occasional
plants have very short scapes and would key to the ssp.
apus (Greene) G.R.Campb., a plant in List 3 of the
CNPS Inventory. However, these plants always seem to
grow in marginal habitats and are probably best inter-
preted as depauperate forms of the typical long-scaped
plant. Early spring. [Includes var. filiformis Greene &
ssp. major (Greene) G.R.Campb. ]
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Myosurus sessilis S.Watson — SESSILE MOUSETAIL.
Uncommon but locally abundant annual on drying silty
mud of shallow, seasonally flooded marshes and muddy-
bottomed vernal pools (Oswald 5340, T28%). Spring. [M.
minimus L. var. sessiliflorus (Huth) G.R.Campb.]

ROSACEAE — ROSE FAMILY
1 Leaves sunpie....... R e e SRRy AP OO o et P e e S AR Pyracantha
I Leaves puwmately wmpow»d
2 Leallets green below, it s bup.,
2 Leaflets whitish tomentose below, E"Lu'[ a I:Iackberry

v, Rosa
... Rubus

Pyracantha koidzumii (Hayata) Rehder — Pyra-
CANTHA. Known from a single shrub growing along the
levee on the south side of Pool 2 (Silveira in 1995). The
seeds of pyracantha, a standard horticultural shrub, are
dispersed by a number of fruit-eating birds, and it is not
uncommon to find waifs in suitable habitat in Northern
California. Native to Formosa. Spring,

Rosa multiffora Thurb. ex Murr. — RAMBLER
ROSE. Introduced in many of the wildlife areas in the
North Valley where it persists and sometimes volun-
teers. It is locally abundant in the woodlot in the north-
cast corner of Tract 31 (Oswald 6097), forming patches
of impenetrable brambles and sometimes climbing into
trees. Native to Japan. Spring.

Rubus discolor Weihe & Nees — HIMALAY AN
BLACKBERRY. Weedy perennial forming patches of im-
penetrable brambles along ditches and creeks and in
other low places (Oswald, west boundary of refuge along
the Wetlands Hiking Trail; Oswald, along Hunters
Creek). Native to Eurasia. Spring flowering, the fruits
ripening during the summer. [R. procerus Mueller|

RUBIACEAE — MADDER FAMILY

| Leaves 58 in a whod: fruil roundish, the carpels not curved outward on the inner face. ...

.. Galium parisiense

1 Leam i Sm nwho.l‘L hu.t much Ionga lh:m hwad..mewpeis curved oulwardon the inner
face... S .. Galium murale

Galium parisiense L. — WALL BEDSTRAW. Locally
abundant annual weed in roadside gravel along Norman
Rd. (Oswald & Ahart 5417). Native of the Mediterra-
nean area. Spring.

Galium murale (L.) All. — TINY BEDSTRAW. Incon-
spicuous but locally common annual weed in roadside
gravel along Norman Rd. (Oswald & Ahart 5418). Na-
tive to Europe. Spring.

SALICACEAE — WILLOW FAMILY

| Buds with numerous bud scales, scales of catkins cut into narow lobes: stamens 6-60. .
................................................................................ . Papuau
1 Buds with a single bud scale; scales of catkins enme slzmens I- il!
2 Leafblades entire or nearly so.
3 Leaves glabrous beneath.

4 Trez, leaves narmowly lanceolats, gray-green above and below, catkin scales yellow,
stamens }-9, catking appeaning with or afler the leaves.................. Salix pooddingii

4 Shrub or small tree; leaves dark green above, paler below, catkin scales black;, sta-
mens 2, catkins appeanng before the leaves (at SNWR7)..... Salix lasiolepis Benth

3 Leaves defintely pubescent beneath.

5 Leaves linear o lanee-lincar, 0.3-0.6 om wide, tapering at both ends, grayish-green
on both surfaces; catkin scales yellow; calkins sppearing with or after Iheleaves,lhc
scales yellow ...

5 Leaves hncoolalc 1o oHa:molalc orobm'atc mo&d}r more Thm ] cm wud:-' catking

.. Sallx exigua

appearng before the leaves, the scales black (at SNWR?),, .. Salix lariolepis Benth
1 Leaf Mades distinctly toothed.
6 Leaves permanently pubcscent Beneath. ... oo .. Salix exigua
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6 Leaves glabrous aithough sometimes bglltcr colored below.
7 Capsule with soft shagyy to silky hairs | AR AT .. Salix gooddingii
T CaPEIE BARBIONS: e cere i it sy s g i Salix laevigasa

Populus fremontii S.Watson — FREMONT’S COTTON-
wooD. A common Lree on the refuge, although not as
abundant as the black willow. Scattered trees grow along
Logan Creek and other waterways, and it is common in
the woodlot in Tract 31 and at the rookery in Tract 37.
Early spring.

Salix exigua Nult. — NARROW-LEAVED WILLOW,
Common small tree tending to form small thickets along
creeks and in marshy places. It is easily recognized by
its grayish leaves. Spring. [S. exigua var. stenophylila
(Rydb.) C.K.Schneid.; S. Aindsiana Benth., including
vars. leucodendroides (Rowlee) C.R.Ball & parishiana
(Rowlee) C.R.Ball]

Salix gooddingii C.R.Ball - GOODDING’S BLACK
WILLOW. This is the most common tree on the refuge,
growing along Logan Creek and other waterways. It is
also common in the woodlot in Tract 31 and at the rook-
ery in Tract 37. Spring. [S. nigra Marsh. var. vallicola
Dudley; S. gooddingii var. variabilis Ball]

Salix laevigata Bebb — RED WILLOW. Occasional tree
along streams, marshes, and in woodlots (Oswald, TC!;
Oswald, Logan Creek along P62; Oswald, N edge of
P1B; Oswald, rookery in the NE corner of T37). Early
spring. [Includes var. araquipa (Jeps.) C.R.Ball]

SCROPHULARIACEAE — FIGWORT FAMILY

1 Fertile stamnens 5; corolla neardy regular.. i i
| Fertile stamens 4 or 2; corolla more of less 2+ hpped.
1 Stgmas distinet, flattened or plate-like.
3 Coolla white, not distinetly 2-lipped; plants aquatic or becoming temesinal al dry-

OO el e e SR Bacopa
3 Corolla yellow, nearly 3-lipped; plants temestrial ... Mimmbus
2 Stgmas united, head-like or dot-like.
4 Corolla spurred o sac-like on lower side of base.
5 Corolla merely sac-like or swollen at base; plants ereet ... Antirrhinum

5 Cotolla with & narow spur; plants vath prostrate (o ascending branches, . Kickria
4 Corolla not spurred or sac-bke ot base.
& Corolla elongated, the upper lip narrowly arched, fomung a beak-lke extension that
encloses the anthers; stamens 4.
7 Upper cotolla lip forming & beak, open at front; stigma expanded, capitate or
lobed.
# Stamens cach with 2 anther sacs; corolla throat net indented.
9 Bracts green u\tousnour corolls white, turming pinkash with age ...
.. Castilleja rubicundula

9 Brwhppedwnhwhle, yellow, rose, or purp]t
10 Corolla whitish, the spike narrow . .. Casiillgja atteuata
10 Corolla erimson or purple, the apd(c btuad i Castillefa exserta
8 Stamens each with 4 single anther sac, corolla lhmal abruptly indented, form-

ing & fold .. Triphyraric
?Upperwmlhhpfummlg p]ﬂ{hood}dmodalfmnlmlhheopﬂw\gd:
recled downward. stigma unexpanded. .. .. Cordylanthus

& Corolla nearly plane, the upper lip ualln:nnd,null'ormmg abca.l\ wmncn.sl
11 Main stem with lateral racemes below the tip...... Veronica anagallis-aquatica

11 Main stem ending in a single raceme-like inflorescence. ... Feronica peregring

Antirrhinum sp. — SNAPDRAGON. An unidentified
snapdragon with purplish-red flowers was collected in
low, alkaline ground between the railroad and Hwy.
99W at the site of Norman (Oswald & Ahart 5427). Late
Spring.

Bacopa rotundifolia (Michx.) F. Wettst. — ROUND-
LEAVED WATER-HYSSOP. Locally common floating an-
nual of marshy pools or becoming stranded on mud
(Hanson in 1951, without a location; Oswald 5460, W
side of Pole Rd. at the N end of T15; Oswald 5500, S
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edge of T14%). Native to the central United States.
Spring. [B. nobsiana Mason|

Castilleja attenuata (Gray) T.1.Chuang & Heckard -
VALLEY-TASSELS. Common annual forb in grassy fields
(Anderson 103, a few around headquarters and along W
boundary line in 1938; Oswald 6002, TAB’). Spring.
[Orthocarpus attenuatus A.Gray]

Castilleja exserta (A Heller) T.1.Chuang & Heckard
ssp. exserta — PURPLE OWL-CLOVER. A few plants were
reported west of the power line near headquarters in
1938 (4nderson 99). No plants were found during the
1993-94 survey. Spring.

Castilleja rubicundula (Jeps.) T.1.Chuang & Heck-
ard ssp. rubicundula — CREAMSACS. Formerly very
common on the refuge in early spring (Anderson 72 on
28 Feb. 1938), this attractive annual is now apparently
completely extirpated. [Orthocarpus lithospermoides
Benth. var. bicolor (A Heller) Jeps.]

Cordylanthus palmatus (Ferris) J.F.Macbr. -
PALMATE BIRD'S-BEAK. Three transplant populations of
this rare birds’-beak from a large natural population on
the Delevan Refuge have been successfully established at
the Sacramento Refuge in Cell 3 of Tract AB, Cell 2 of
Tract C, and Cell 3 of Tract 8. CNPS Inventory List 1B.
Late spring and summer,

Kickxia elatine (L.) Dumort. — SHARP-LEAVED
FLUELLIN. Common along roads and in other disturbed
places (Wilbur in 1961, road edges; Oswald 5503,
parking area at viewing platform at SE corner of Tour
Route). Native to Europe. Late spring and summer,

Mimulus guttatus Fisch. ex DC. — SEEP MONKEY-
FLOWER. Common and widespread in moist soil along
vernal pools and drainages and on the edges of season-
ally flooded marshes (Anderson 83, near Farmer Waite
Lake, now approximated by P1A’; Oswald 5990, W side
of T24"). This is a highly variable species in which
many taxa have been named. The plants on the refuge
are relatively small-flowered annuals. Spring.

Triphysaria eriantha (Benth,) T.I.Chuang & Heck-
ard var. eriantha — JOHNNYTUCK. Common annual forb
in grassy places (Hanson in 1952, wathout a location;
Oswald 5968, TG). Spring. |Orthocarpus bidwelliae A.
Gray; O. erianthus Benth. var, erianthus]

Verbascum blattaria L. — MOTH MULLEIN. Herba-
ceous biennial that is common along the edge of the
Visitor’s Parking area at Refuge Headquarters (Oswald
6157). Anderson (collection 27) lists this plant as rare
along east boundary south of Norman Rd. in 1937. Na-
tive to Eurasia. Spring and summer,

Veronica anagallis-aquatica L. — BLUE WATER
SPEEDWELL. Locally abundant herbaceous perennial in
ditches, along the edge of seasonally-flooded fields, and
in marshy places (Oswald 5305, T2*; Oswald, ditch
along W boundary bordering the Wetlands Hiking Trail;
Oswald, edge of Logan Creek). Native to Europe.
Spring.



Veronica peregrina L. ssp. xalapensis (Humb.,
Bonpl., & Kunth) Pennell — PURSLANE SPEEDWELL.
Common and widespread annual forb forming dense
populations on the floor of drying vernal pools, along
the edge of seasonally flooded marshes, and in other
marshy places (Oswald 5342, T28%, Oswald 6089, N
edge T16'). Spring.

SOLANACEAE — NIGHTSHADE FAMILY

I Corolla rotate, its tube shost.
1 Calyx becorung large and papery and enclosing the frut.
1 Corolla 10-20 mm wide, fruiting calyx lobes acwninate,
1 Corolla 3-8 mm wade; fnuting calyx lobes acute .
1 Calyx herbaceous, nol enclosuig the nut.
4 Herbage densely scaly-stellale; flowers violet orblue ... ... Solanum efaeagnifolium
4 Herbage gjab[ons Howers white ..
| Corolla tubular, yellow ...

.. Physalis acutifolia
Fhysalis angulare

... Solarnim americansm

.. Nicotiana

Nicotiana glauca Graham — TREE TOBACCO. Erect
shrub or small tree represented by a collection in the
SNWR herbarium from along Hunter’s Creck (O 'Neill
in 1961). This plant was not relocated during this study.
Native to South America. Late sumuner.

Physalis acutifolia (Miers) Sandwith — SHARP-
LEAVED GROUND-CHERRY. Known only from a single
waif in the parking lot at the Checking Station south of
Norman Rd. (Oswald 5811). It is most easily separated
from the next species by its larger flowers (10-20 mm
wide). Late summer. [P. wrightii A.Gray|

Physalis lanceifolia Nees - LANCE-LEAVED
GROUND-CHERRY. Occasional weedy annual in localized
populations on the dry bed of vernally wet pools and in
disturbed places (Wilbur in 1961, in rice checks; Oswald
5690, NW corner of T11%). The flowers are relatively
small (3—8 mm wide). Native to South America. Sum-
mer. [P. angulata L. var. lanceifolia (Nees) Waterf. |

Solanum americanum Mill. — AMERICAN BLACK
NIGHTSHADE. Occasional annual to subshrub along the
edge of marshes (Oswald, Wetlands Hiking Trail in
T11'). Spring and summer. [S. nodiflorum Jacq.]

Solanum elaeagnifolium Cav. — WHITE HORSE-
NETTLE. Uncommon weedy perennial forming localized
populations on levee roads (Wilbur in 1961, without a
specific location; Oswald 6411, S side of P1 13). Native
of central U.S. and northern Mexico. Summer.

TAMARICACEAE — TAMARISK FAMILY

1 Flowrers A Dot o o T e S st i e

Tamarix parviflora
... Tamarix ramasistima

Tamarix parviflora DC. — SMALL-FLOWERED
TAMARISK, Weedy shrub planted at several locations on
the refuge (O'Neill in 1961, T40; Oswald 5358, NE side
T3 1). Native to southeastern Europe. Early spring.

Tamarix ramosissima Ledeb, — SALT-CEDAR. An
attractive shrub planted at the headquarters complex
(Oswald 6210). 1t blooms later in the spring than 7.
parviflora, and the flowers are a deeper red color. Na-
tve to eastern Asia. Late spring.
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URTICACEAE = NETTLE FAMILY

Urtica dioica L. ssp. holosericea (Nutt.) Thorne ~
STINGING NETTLE. Occasional perennial forming colo-
nies along creeks (Oswald, Logan Creek bordering TH
and PIB; Oswald, Hunters Creek in T44). Late spring
and summer,

VERBENACEAE — VERVAIN FAMILY

I Srzms erect, clumped, often over | m tall; calyx S-toothed, fllowers m termimal spikes, nutlets
. Verbena
I Stem: plOslﬂiit. m:e'pmx fonnmg a maucd gumdcovtr uiyx 2 wolhed l]nwm in short,

usually axillary spikes or heads: nutlets 2.

2 Leaves including petioles 3--5 cm long, peduncles 1-7.5 cm long ..
Phyla aon’:ﬂora war. naa‘rﬂofa
2 L-mvcs mcludmg peticles 1-1.5 om jong, peduncles | 53 anlong.. E——

L R N A T e A O kA ek g Fhyla nud'l @

Var, rorea

Phyla nodiflora (L.) Greene var. nodiflora — CREEP-
NG LIPPIA. Locally abundant creeping perennial on the
floor of the woodlot in the northeast corner of Tract 31
(Oswald 6410). Late spring and summer. [Lippia nodi-
flora (L.) Michx. var. reptans (Humb., Bonpl., &
Kunth) Kuntze]

Phyla nodiflora (L.) Greene var. rosea (D.Don)
Munz — Rosy LiPP1A. Naturalized South American per-
ennial forming mats in lawns, along roads, and on
banks of ponds (Oswald 5571, S edge of P10?). Late
spring and summer. [Lippia nodiflora (L.) Michx, var,
rosea (D.Don) Munz]

Verbena litoralis Humb., Bonpl., & Kunth -
SHORE VERVAIN. Scattered to common tall, clumped,
herbaceous perennial along crecks and ditches (Oswald
5636, SW corner of T5%; Oswald, Logan Creek; Oswald,
Hunters Creek). Native to Central and South America.
Late spring & summer. [V. brasiliensis Vell.]

VITACEAE — GRAPE FAMILY

Vitis californica Benth. — CALIFORNIA GRAPE. Un-
common woody vine climbing on trees along Logan
Creck, bordering the cast leg of the Tour Route. Late
spring.

ZYGOPHYLLACEAE — CALTROP FAMILY

Tribulus terrestris L. — PUNCTURE-VINE. Occa-
sional annual weed in roadside gravel and other dis-
turbed places (O 'Neill in 1961, S levee of P5; Oswald &
Ahart 5423, along Norman Rd.). Late spring & summer.

MONOCOT FLOWERING PLANTS

KEY TO FAMILIES

1 Folinges Ol 00 PRRIN BRI . conove oo st mbctscis e s b4 i i 5
I Foliage not of the palm rype.
1 Duckweeds, usually {loating on water or stranded on mud; plants small, 10 mun or less,
not dufferentiated nlo stem and leaves, with | or a few simple roots........ ... Lemnaceae
2 Plants larger, with stems, leaves, and usually well-develaped roots
3 Penanth wanting or reduced, its parts often bristles or scales, not petal-like in coior or
lexture.
4 Flowers in the axils of chaffy or husk-like scales, these in spikes, spikelets or heads.
5 Leafl-sheaths split lengthwise on the side opposite the blade; leaves usually two-
ranked; stems mostly hollow and cylindrical, filanents attached near the muddle
of anthers.. civneenr. PO GE
5 lml'-siu:llhﬁ conhnuow. amund 1he stemns often
tnangular and pithy, filaments attached 1o bottom of anthers .
4 Flowess nol concealed in the axls of chaffy or husk-like scales.
& Plants terrestnal or o aquatic, leaves and Bowers well above the water

Arecaceae

.. Cyperaceae
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7 inflorescence a dense elongale spike, the male fowers in upper and female
flowers in lower part of spike; caftals to 2 m tall . Dyphaceae

7 Inflorescence of heads, racemes. or open dusmfs each antt mlll both sta-

mens and pistl .. o Juncaceae
& Planis aquatic, umng or belqw Lhe su:ﬁrz, l.he l]cwurs sometimes ban:ly above

the surface.
B Flowers in spikes......
B Flowers axillary.........
3 Pemanth well-developed, petal-like in color and texture

9 Carpels more or less free, 1-charmnbered, matuning inlo a bunch or whor of akenes,
planits aquatic of on drying mud. ., Alismataceae

9 Carpels united into a -chambered ovary maturing ino a capsule or berry ... Liliaceas

... Potamogelonacear
Zannichelliaceae

ALISMATACEAE — WATER-PLANTAIN FAMILY

Akenes arranged in a nng on the receptacle; leaves never hastale al the base.
1 Petals woothed or incised; akenes conspreuousty homed, the head star-like.
. Damasonium californicum

2 Pelajs mmry entire; aken:s rot.mdnd. tht nm ol'&‘l.uLs smuulh ) Alisma
| Akenes densely packed over the surface of the receptacle, not I'ornur\g A Ting.
3 Leaves never hastate (amow-hke), fuiting heads bur-lke .. Echinod,

3 Some or all of the leaves hastate.
4 Lomtnod:o[nﬂmmmmomy 2 flowers, these with both stamens and pistils,
pedicels becoming refiexed in fruit, plants annual, lacking stolons and tubers...
.. Sagutaria monfevld'rmu
4 L.owes( nod.: of mﬂmm wlﬂl ] ﬂumrs, lh-ese Mlh plsnfs only, pedicels ascend-
ing in frut; plants perennial from stolons and tubers.
5 Basal leaf lobes about twice as long as the terminal lobe ..,....... Sagiitaria longiloba
5 Basal jeaf lobes about equal to or shorter than the terminal lobe (a8 SNWRTL. ...
Sagittaria fatifolia Willd.

Alisma plantago-aquatica L. — WATER-PLANTAIN,
Emersed plant of ditches and marshy places represented
by a collection in the SNWR herbarium (AMarshall in
1954, without a specific location) but not relocated dur-
ing this study. Summer. [Includes var. americanum
Schult. & Schult.f.; A. triviale Pursh]

Damasonium californicum Torr. ex Benth. —
FRINGED WATER-PLANTAIN, Found in a few low spots in
1938 (Anderson 96) but not relocated during the 1993~
94 survey. Spring. [Machaerocarpus californicus (Torr.
ex Benth.) Small]

Echinodorus berteroi (Spreng.) Fassett — UPRIGHT
BURHEAD. Widespread and often locally abundant an-
nual in shallow water of marshes or stranded on mud at
dry-down (Anderson 14, uncommon in Grimes Lake
(now approximated by P2); Marshall in 1954, display
pool; Oswald 5456, NE corner of P6'). Spring and
summer. [£. rostratus (Nutt.) Engelm., £. cordifolius
(L.) Griseb., misapplied]

Sagittaria longiloba Engelm. = LONG-LOBED
ARROWHEAD. Locally common perennial in ponds, es-
pecially dry ponds that are flooded in late summer
(Oswald 6465, N side of T16'; Oswald, ponds along the
Wetlands Hiking Trail). Late surumer and fall. [S.
gregeii 1.G.Sm. |

Sagittaria montevidensis Cham. & Schltdl. ssp. ca-
Iycina (Engelm.) C.Bogin —~ HOODED ARROWHEAD.
Common and locally abundant annual in shallow water
of marshes or becoming stranded on mud at dry-down
(Flanson in 1951, without a location; Oswald 5458, west
side of Pole Line Rd. at the north end of T15; Oswald
6466, north side of T16"). Late spring and summer. [S.
calycina Engelm. |

ARECACEAE — PALM FAMILY
[Palmae)

| Lenves palmate. e
1 Leaves pinnate ...
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Phoenix canariensis Chabaud — CANARY ISLAND
DATE PALM. Occasional volunteer along streams (Os-
wald, NE end T2!1). Several trees are also planted at
Refuge Headquarters.

Washingtonia filifera (L.Linden) H. A Wendl. -
CALIFORNIA FAN PALM. Several seedlings were noted on
the bank of the creck bordering the north side of T11L.
This native of the Sonoran Desert is commonly planted
in the North Valley.

CYPERACEAE — SEDGE FAMILY

1 Flowers all unigexual; akenes surrounded by s sac-like pergynium. weorer. Carex
| Flowers with both stamens and pustil or some wath stamens anly, ﬂkﬁ!ﬁ ruked_
2 Scales of spikelet 2-ranked.
3 Spikelets dusarticulating above the basal pair of scales, scales persistent.. -
........................................................................................... C):uznu :Irrga.m:

3 Spﬂcems petsistent on the spike, scales deciduous.
4 Amnfswkdﬁmngﬁdmmtpuofmmpm1 app-endagasumhnodr
plant annual... .. Cyperus evythrorhizes
4 Axis nl'spﬂrdet ml. wmged_
5 Percrunial with Short EZOMES. .. wwmse: Tonmmamen GHPEFUS Eragrosily
S Annual with fibrous rools .. ... Cyperus difformiy
2 Scales of spikelet overlappeng spirally.
6 Involueral leaves present; style-base deciduous, tubercle none.
7 Involucral leaf solitary, often appearing as a continuation of the stem
8 Spikelets I—12inaqpilalec1u:l:r' stems mangular, usually fess than | mall .,
. JCIFPUY FUCronarus
B Sp‘kelets NUMETOUS i umbela su_-mswm and cyhndmnl. usualty mave than | m
tall, sometimes to 4 m tall i ... Selrpus acwrus
T involucral Jeaves 2-5, usually e.loeedmg thc m.l]onsoeme
9 Inflorescence loosely umbellate; akene 3-faced, style F-branched: bristles nearly
as long as the akene.
10 Leaves 816 mm wide .. ... Seirpus fluviaiilis
10 Leaves usually Jess than 5 e mde .. Scirprus uberasus
9 InDorescence head-like with 1 10 several clongated rays, a.lacnelclwslupod., style
usually 2-branched; bristes 1/2 as Jong as the akene .. ... Scirpis maritimus
6 [nvolucral leaves none, style-base persistent as 8 tubercle,
11 Akenes lenbicular ([ d). style 2-branched (sometuties 3-branched in Eleocko-
ris obmusa).
12 Annual with fibrous roots, stems slender, 10-50 om tall ........ Eleocharis obhesa
t2 Perennial with rhizomies, stems stoul, 50-100 om tall.. Eleocharis macrosiachya
11 Akenes plurnp or triangular; style R-hranched, stems threadlike 1-6(10] om tall; ak-
enes 0913 mm long (including the tubercle) v E porvula

Carex praegracilis W Boott — CLUSTERED FIELD
SEDGE. Rhizomatous sedge forming a localized colony
between the east leg of the Tour Route and Logan Creck
bordering Cell 3 of Pool 1A (Oswald). Spring.

Cyperus difformis L. - SMALL-FLOWERED UM-
BRELLA-SEDGE. Locally common along the margins of
marshy pools (4nderson 2, uncommon in wet areas;
Hansen in 1951; Wilbur & O’Neill in 1961, edge of rice
check; Oswald 5567, edge of T15 on the west side of the
Pole Line Rd.; Oswald, Wetlands Hiking Trail). Native
to the Old World. Summer.

Cyperus eragrostis Lam. — TALL cYPERUS. Common
herbaceous perennial in marshy places and in vernally
wet depressions (Hanson in 1949 & Hanson in 1951,
both without locations; Oswald 54592, N end of T15
along the Pole Line Rd.; Oswald, Wetlands Hiking Trail
in T112). Spring and summer.

Cyperus erythrorhizos Muhl. — RED-ROOTED
CYPERUS. Occasional annual in wet ground along the
edge of flooded marshes (Hanson 4-51, without a loca-
tion; Marshall in 1954, without a location; Oswald
5891, E side of P122; Oswald, Wetlands Hiking Trail).
Summer and fall.

Cyperus strigosus L. — STRAW-COLORED CYPERUS.
Locally common perennial along the edge of marshes
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(Oswald 5941, near Lhe beginning of the Tour Route in
T11%). Summer and fall.

Eleocharis macrostachya Britton — PALE SPIKE-
RUSsH. Common and widespread perennial rush forming
extensive colonies in marshes, marshy fields, and shal-
low ponds (Anderson 64, without a specific location;
Hanson 18-51, without a location; Oswald 5347, T382).
Spring and summer. [E. palustris (L.) Roem. & Schult.,
in part|

Eleocharis obtusa (Willd.)Schult. var, engelnannii
(Steud.) Gilly — ENGELMANN'S SPIKE-RUSH. Occasional
annual spike-rush forming localized populations on dry-
ing mud along the margin of seasonal marshes (Oswald
5450, Wetlands Hiking Trail in T11'). Spring.

Eleocharis parvula (Roem. & Schult.) Link ex Bluff
& Fingerh, - LITTLE-HEADED SPIKE-RUSH. Delicate di-
minutive perennial forming extensive colonies in shal-
low water and later on dry mud of alkaline pools (Os-
wald 5333, TG). Spring. CNPS Inventory List 4.
[Includes the var. eoloradoensis (Britton) Beetle]

Scirpus acutus Muhl. ex Bigelow var. eccidentalis
(S.Watson) Beetle — HARD-STEMMED TULE, Ubiquitous
tall perennial sedge forming extensive colonies in
marshes (Anderson 62, common in wet places but with-
out a specific location; Hanson in 1951, without a loca-
ton). Spring,

Scirpus flaviatilis (Torr.) A.Gray — RIVER BULRUSH.
Uncommon perennial forming colonics on the edge of
marshes (Hanson 12-51, Hanson 15-51, and Marshall in
1954, all without locations; Oswald 5355, E side P10). It
is usually growing with S, fuberosus. Spring.

Scirpus maritimus L. — SALTMARSH BULRUSH. Oc-
casional perennial forming colonies on the edge of per-
manent ponds and seasonally flooded marshes (fanson
in 1951, without a location; Oswald 5339, E side of
T21%). It sometimes forms mixed colonies with S. fube-
rosus. Spring and summer. [S. paludosus A Nels.; S.
maritimus var. paludosus (A.Nels.) Kiikenth.; S. robus-
fus Pursh, misapplied]

Scirpus mucronatus L. — ROUGH-SEEDED
BULRUSH. Weedy perennial of rice fields and other wet
places represented by two old collections in the SNWR
herbarium (Marshall in 1951 & Wilbur in 1962, both
without specific locations). Native to Eurasia. Summer.

Scirpus tuberosus Desf. — TUBEROUS BULRUSH.
Common and widespread perennial sedge forming sinall
to large colonies along the margins of most of the im-
poundments on the refuge (Aanson in 1951, without a
location; Oswald 5303, T4%). Native to Europe. Spring.
[S. maritimus L. var. tuberosus (Desf.) Roem. & Schult_]

HYDROCHARITACEAE — WATERWEED FAMILY
[Includes Najadaceae of most western floras]

I Leaf sheaths typically with ear-like appendages (at SNWRT?) ... Najas graminea Delile
| Leaf sheaths trancate or rounded. without ear-like appendages............ Ngjas guadalupensis
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Najas guadalupensis (Spreng.) Magnus — COMMON
WATER-NYMPH. Sometimes locally abundant submersed
aquatic in shallow water of ponds (Marshall in 1954,
without a specific location; Qswald 6464, S side of T11'
beside Wetlands Hiking Trail). Summer into fall.

JUNCACEAE — RUSH FAMILY

Inflorescence seemingly lateral, the lowest bract cylindrical and exactly like a continustion of
the stem.

2 Anthers shorter than 1o equal to length of filament; plants densely tufled . Suncus effunes
2 Anthers much longer than filaments, plants fotming spmdmg colorues fiom creeping

TOOWSLOCKS ... .. Juncus balticus
1 Inflorescence seemmﬂy L:rmlml. lhe lowcsl bncl nol. er B conlmuamn orl.h: slem,
3 Flowers mseried singly on the inflorescence o . Juncus bufonius var L-g,&m'

st

on the branch ol'the mil
................ il ,ﬁdnrm{mfmm\'w CONGEInLS

3 Flowers bome in small head-fike

Juncus balticus Willd. — BALTIC RUSH. Rhizomatous
perennial forming extensive colonies in fields and along
roads and creeks (Oswald 6104, SW corner of T39; Os-
wald, along Hunters Creek; Oswald, S edge of T121).
Spring.

Juncus bufonius L. var. bufonius - COMMON TOAD
RUSH. Locally common in vernally wet fields and along
the edge of marshes (Oswald 5566, T15). Spring,

Juncus bufonius var. congestus Wahlenb. — Con-
GESTED TOAD RUSH. Locally abundant annual collected
in a summer-dry marsh (Oswald 5346, T382) and
probably more widespread. Spring. [J. bufonius var.
congdonii (S.Watson) J.T.Howell|

Juncus effusus L. var. pacificus Fernald & Wiegand
— PaciFic RUSH. Densely tufted perennial known only
from a single colony growing in a weedy field bordering
a tule marsh near the south end of Cell 2 of Tract C
(Oswald 5948). Summer.

LEMNACEAE — DUCKWEED FAMILY
| Frond with | rootet !
2 Fromd amerved. .o e e LoeTTARE YR
2 Frond 3-5-nerved,
3 Fronds with prominent nodal and apical p . Lamna lis
3 andsmmarowofmmipapuksabngnudimu.&m nodalandamalnold.:smcﬂy
inent, or papules ob or lackang.

4 Fronds often orbacular, swollen on under side with enlarged air spaces, the upper
surface often yellowish-green mottled with reddish pigment .. ... Lemng gibba
4 Fronds Dattened on under side, the upper surface often sl'linygrm
5 Fronds oflen with a row ofpa.pn.dcsaim udline, the under side ofien suffused
with reddish pigrment .. ; .. Lemno rurionifera
5 Fronds smooth or wﬂ.'han obrscure row ofpupu.lu on uppt:r surface, not develop-
ing reddish pigment below ... & .. Lemng minor
Lemna aequinoctialis Welw. — SUMMER DUCKWEED.
Found on one occasion in a ditch at the southeast corner
of Cell 5 of Tract 1 (Oswald 5958) where it formed a
dense colony. This duckweed can be identified by the
prominent nodal and apical papules, which are visible in
the ficld with the aid of a 10X lens, Collected in late
October, the plants vegetative. [L. perpusilla Torr., mis-
applied|
Lemna gibba L. — INFLATED DUCKWEED. Uncommon
but often locally abundant when found floating on the
surface of ponds (Oswald 5308, P1'). The fronds are
dull green and frequently streaked with red. The lower
surface is usually noticeably inflated. Most months
(plants vegetative).
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Lemna minor L. — COMMON DUCKWEED. Locally
common in shallow water among tules, especially in the
fall of the year (Oswald, near the beginning of the Tour
Route, T11%). This species is very similar to L. turioni-
fera and, in the absence of anthocyanin pigiment and tu-
rions, the two species probably cannot be reliably sepa-
rated. All plants vegetative.

Lemna minuta Humb., Bonpl. & Kunth — LEAST
DUCKWEED. Locally abundant on the margins of flooded
ponds and in ditches (Oswald 5953, SW corner TD;
Oswald, between Norman Rd. and T23). All collections
vegetative. [L. minima Humb. ex Phil.; L. minuscula
Herter].

Lemna turionifera Landolt — TURION DUCKWEED.
Occasional but usually abundant when found in quiet
water of ditches and along the edge of marshes (Oswald
5570, S edge of P10% Oswald, between Norman Rd. and
T23). It is most reliably separated from L. minor by the
development of reddish anthocyanin pigments on the
lower surface. The plants also form starch-filled over-
wintering bodies (turions) during late fall and winter.
All collections vegetative.

Spirodela polyrhiza (1..) Schleid. — COMMON DUCK-
MEAT. Apparently uncommon, at least during this sur-
vey in 1993-94. A few plants were found mixed in with
a dense population of Lemna minuta on the edge of a re-
cently flooded field (Oswald 5952, SW corner TD?).
Plants vegetative.

LILIACEAE — LILY FAMILY

| Flowers in scape-like umbsel,
1 Perianth segments separate or nearly so.

1 Plants with a strong onion-like odor and taste ... BT e . Alfium
3 Plants without an onion-like odor and taste . Muilla
2 Pemanth segments uruted inlo a definite basal tube phnu without an onion.Like odor and
laste.
4 Anthers6....... Triteleln
4 Anthers 3..... .. Brodiaea
I Flowers not in scape-like umbel.
5 Green “foliage™ consisting of needle-like branchlets borne in the axils of scale-like leaves;
plant from rhizome with fleshy tubers .. it ASparagus
5 Foliage consisting of true leaves; plant Emm abuib or com.,
6 Flowers white; styles 3, distinet Lo the base cive Lignders
& Flowers yellow; style |, more or Jess lobed at the sml ... Calochorns

Allium amplectens Torr. — CLASPING ONION. Un-
common herbaceous perennial occurring in localized
populations in adobe soil of grassy fields (4dnderson 91,
uncommon in 1938; Oswald 6046, SW corner of TAB?;
Oswald 6099, NW corner of P7A”, Silveira, N edge
T18). Spring.

Asparagus officinalis L. — GARDEN ASPARAGUS.
A single waif noted along the Wetlands Hiking Trail
west of the Headquarters Building (T132). Vegetative.

Brodiaea coronaria (Salisb.) Engl. var. coronaria -
HARVEST BRODIAEA. Perennial from a fleshy bulb, typi-
cally growing in adobe clay soils. At the refuge, it is
known only from scattered colonies in upland grassland
in the northwest corner of Tract G (Oswald 5322).
Spring.

Calochortus luteus Douglas ex Lindl. — YELLOW
MARIPOSA-LILY. Scattered perennial from a deep-seated
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bulb in grassy upland fields (4nderson 108, sparse E of
Logan Creek and a few other spots in 1938; Oswald in
1993, TG). Spring.

Muilla maritima (Torr.) S.Watson — MuiLLA. Bul-
bous perennial in adobe soil of grassy fields, often
growing with Zigadenus fremontii (Oswald 6039, TG,
Oswald 6047, SW corner of TAB* Oswald in 1994, W
side of P7A"). Spring.

Triteleia laxa Benth. — [THURIEL’S-SPEAR. Perennial
from a deep-seated bulb reported as abundant and found
almost everywhere on the refuge in 1938 (dnderson 94).
Today it is known only from a localized population in
adobe soil of a grassy flat in northwest corner of Cell 4,
Pool 7A (Oswald 6100). Spring. [Brodiaea laxa
(Benth.) S.Watson]|

Zigadenus fremontii (Torr.) Torr. ex S.Watson —
FREMONT’S DEATH-CAMAS, Apparently common in 1938
over most of the refuge where the soil was not too wet
(Anderson 87). Today only scattered colonies grow in
adobe clay of low spots in grassy fields and on the bor-
ders of marshy places (Marshall in 1954, entrance at
RR; Oswald 5967, TG, Oswald, SW corner of TAB’).
Early spring. [Includes vars. inezianus Jeps.. minor
(Hook. & Arn.) Jeps., & salsus Jeps.]

POACEAE — GRASS FAMILY
|Gramineae]

| Spikelets wath the glumes persisient, the spikelel aas jointed above them, 1 10 many-
fowened;, upper lernmas frequently empty. spiketet axis ofien prolonged beyond the upper
lemma.
1 Spikelets sessile or nearly so.
3 Spikes usually more than one, spikelels on one side of the axs, forming | -sided spikes

{Tnbe Chlorideas).
4 Panick of slender spikes mndmcnmdyomnelmgal:m
5 Lemmas awned, spikelets 7-12 mm long : hioa fascicularis
s lgmmawitss spikelets S-Tmm long.. ... w.toddaa uninervia
4 Panicle Ofslmdu'spﬁcﬁman urmbel-like arrangement.... . Gymodon
3 Spike terminal, single, Iternating on opp s:d:soflh:wﬂ'ﬂxﬂw—

deae).
6 Spikelets solilary 4t each node of the spike axis.
T Spikelets 1-Bowered, sunken in hollows in the spike axis,
8 First glume absent, spike straight ...
8 First glume present; spike curved
7 Spikelets 2 to several-Bowered, not sunken into the spike axis.
9 Spikelets placed edgewise W the spike axis ...
9 Spikelets placed flatwise 1o the spike ads ...
& Spikelets 2-3 al each node.
10 Spikelets 3 at each node of the spike was, the lateral pair pedicelled, usually re-
duced to awns,
i1 Plants annual
12 Gilumes of central spikelet and the mner ones of the lateral spikelets with
ciliale margins.
13 Anthers of central and lateral florets about equal i length .
Hmm:sp kporlrmm
13 Anthers of lateral Boreummelhan ‘.'Immlmgcrmnn anthers of cen-
tral Boret.... ey LB o Hordeum muririm ssp. glaucum
12 Glumes not cliate.
14 Spike ovate to ovate-oblong usually less than S cm long; awns and
glumes strongly spreading at matunity ... Hordeum marirum
14 Spike linear-oblong, usually over 5 cm Iung awns and ghumes not
spreading at matunty ... - - Hordeum depressum
10 Spikelets 2 at each node, ailahke [xl SNWR'?) .......
......... herum ;w.wi utdunc {L)Nmb
1 Sp&de&mﬂymnd&ﬂmlmh bome mlnopmolsp&e like raceme or panicle,
1 5 Spikelets 1-Dowered
16 Spikelets with 2 sterile or male lemmas below the fortile Jemma; palea |-nerved

(Tribe Phalarideae).
17 Spikelets in groups of 7. | fertile surrounded by 6 sterile, the group falling entire.
.................... Phalaris poradoza
17 Splkeklsa]] ahke m)! ﬁ;ﬂ.\ngmhre mgroups
| & Plants pereninial .. it oo, Pholaris aquatica
18 Plants annual.
19 Ghumes broadly winged; panscle ovate to short-oblong .. Phalarér minor
19 Glumes wingless, panicles linear or oblong.... ... Phalaris lemmanii
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16 Spikelets without sterile lernmas below the ferule leenma; palea 2-nerved (Tnbe Jdg.
roatrdeae )
20 Clumes usually longer than the lermma, panicle diffuse, exsented fom the sheath
.............................................................. MAgrostis
20 Pamclc short mmpaﬂ. usual.lv pa:ﬂy enclosed in the sheath,
21 Sheath margins hasry ..
21 Sheath marguns giablou.q
15 Spikelets 2 1o many-lowered.
12 Lemma usually shorter than the empty glumes: the awn dorsal and usually bent
{Tnbe Aveneae),
13 Spikelets nodding: glumes 2-3.5 em long.
24 Teeth of lemmas awned or brislly; pedicels capillary ...
24 Teeth of lemmas acule, ot bustly, pedicels stoutish....._...... Avena faria
13 Spikelets not nodding; glumes less than 1 cm long,
25 Axis of spikelet prolonged behind the upper loret; lernmas squared and i
regularly toothed at the summut . : . Deschampsia
25 Axis of spikelet not pnrolonged Immns uperms mio 2 slmdﬂ teeth (at
SNWRT).... . Atra carvophyllea L.
22 Lemma usually lﬂngc( tham TJI: rmply gJumm :m: awn rmrunal and straight or
none (Tnbe Fesniceae)
26 Lenumas divided at the top mito 511 teeth or awns
27 Lemmas with T—1 1 very short tecth .
27 Lemmas with 3 rather long, pointed Ls:rJ‘l OF AWTLS, ...
16 Lemmas awnkess of |10 Jawned.
28 Plants stout resds o several meters high.
29 Leaves crowded ai the base of the sterms .

Crypsis vaginiflora

. Crypsis schoenoides

... Tuctoria

Cortaderia

29 Leaves distributed along the stems ... .. Arundeo
18 Plants usually Jess than | rn:ierhngh..muead hhe
30 Sexces separale; perennials m most to wel places.. . . Distichiis
30 Sexes not separate.
31 Lemmas fan-shaped; glumes absent, mflorescence dense and cylindric
LETR S 4 EO—

... COLUSA GRASS, CNFS LIST lB Ntwmpfa cnﬁﬂm’m (Da\ry) Dlv}'
31 Lemmas not fan-shaped, ghumes present; inflorescence not cylindne
31 Lemmas as broad as long, Qorets clmely overlapping, resembling s
snakerattle . weer: Briza
3% Lemmas Ions.lsl dmn brood ﬂom.s not rmm'bhng a smkzmll}e
33 Nerves oflemma parallel, not converging at lemma Gp ..o
............................................. . Puccineliia
33 Nerves of lamma converging u:waxd the s summt
34 Lemmias awned or awn- I:q:)ped fom a runutely cleft npe.x
35 Spikelets strongly il d; | d-k
and with terminal tecth nor more than 0, S mm long (at
SNWR)..... Bromus carinanes Hook & Am. var. carinanas
35 Spikelets qumdrlcal or only slightly Battened, the lemmas
not compressed-keeled and wath terminal teeth mostly 0.6-
5 mm long.
36 Lemumas broad, rounded apically, the teeth mosuy less
than | mm long;, first ghume 335 nerved...
Bromus hordeazeus

fad

36 Lﬂumasm\'ow elongate, tapering at the tip, the teeth

25 mm long; ¥st glume T-nerved.
37 Panicle erect, contracted, purplish, awns 1-2 an long.
38 Stern pubescent below the dense panicle....
.. Bromus madrilensiz ssp. rubem'
38 Sl.em ghhrcus below the shightly open panicie .
... Bromues madritensis ssp. mddrll'enﬂ:
74 Pamck pery, with spreading or d.loopmg branches ..
., Brosmuss d'lann‘nu

4 L.amrrmaum[-essmnwner] &omlhelip.
19 Spikelets awned.
40 Plants annual, less than 5 dm tall
4] Lemmas not ciliate.
42 Lower glume more than half as long as the second (at
SNWR?) .. Vulpia b ides () 8.F Gray
42 Lower glume less than hall 15 Jong as the second.......
.................................. Vulpia myuros var. myuros
4l Lemmas mnspﬂcuousty long-clhal.: it the apex...
. Vukua MIros Var, h.-r:wa
usunﬂy over 3 dm tall .. .. Pestuca
30 Spikelets awnless ., . Pog
| Spikelets falling from the pedicels entire, ]clmlzd be]ow me g|umcs ed or enclosed
bristes or bur-like nvolucels, 1-lowered or, if I-fowered, the lower flower male; no lemmas
empty;, spikelet axis not extending beyond the upper lemma.
43 Spikelets strongly flatiened laterally; glurnes reduced or wanting (Tribe Oryzmd)
44 Perenual with slender elongate rhizomes, glumes absent...
44 Cultivated anpual without rhizomes, glumes small but pmt
43 Spikelets mostly not strongly fattened; glumes, or at Jeast |, usually developed.
45 Lemma and palea leathery or papery, very different in color and appearance from the

plumes (Tnbe Paniceae),
46 Epikelets sublended by bristles,
47 Cespitose perenaial from shor, $tout (iZomes . . ... .. Selaria parviflora
47 Annual withoul rhizomes... .. Setaria pumila
45 Spikelets not subtended by brl.slks

48 Clumes awned or abruptly pointed; apex of palea not enclosed by lemma.
49 Sterile and fertile lemmas long-awned or awn-tpped;, pnmary branches of -
Dorescence 3-7 cm long; keaves never purple-banded  Echincchlog erus-galli
49 Stenile and fertile lemmas scarcely pointed, pomary branches of mflorescence

1-3 em long, leaves sometimes purple-banded Echinachloa colona
48 Glumes awnless; apex of palea usually enclosed by the lemma.
50 Inflorescence of I-sided, spike-like racemes.
351 Racernes slender..........cormnicins i s R R TR Digitaria
51 Racemes stout.
51 Racemes a pau al the sunval of the stemi .. Paspabum distichum
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52 Racemes several io many, formung a panicle .. . Paspalum dilaiatum
30 Inflorescence diffuse, not of 1-sided, spike-like racemes..... ... Particum
45 Lerryna and palea than, transparent, much more delicate in textuse than the glumes.
53 Spikelets in pairs (Tribe Andropogonede). ... ... i . Sorghum
53 Spakelets not i pas (Tribe dgrostidese)
54 Glurnes long-awned.
55 Lemima awnless, glumes lobed, the lobes longer than 0.6 mm and ciliate-

fringed.........o.oo . Polypogon mari timus
§§L.em|mawned glu.mck:lx: C‘IU!I:I absmiollassthanﬂﬁ mm long and not
ciliate-fringed ... ¥ .. Polypogon monspeliensis
34 Chumes awniless.
56 Mature panacle well-exserted .. . . Alopecurus
56 Mature panicle usually at least parhally erucloud n l.he m]ugmi leaf sheaths.
$7 Sheath marguns hary ... o Crypsis vaginiflora
57 Sheath margns giabmms Ca:m.m sehosnoides

Agrostis avenacea J.G.Gmel. — PACIFIC BENT.
Common and widespread weedy grass along the edge of
marshes and in vernally wet, grassy fields (Marshall in
1954, without a location; Oswald 5360, SW side T2!1).
Late spring.

Alopecurus saccatus Vasey — PACIFIC MEADOW-
FOXTAIL. Comumon annual in vernal pools (Oswald
5326, TG). Spring.

Arundo donax L.— GIANT-REED. Tall, ufted,
bamboo-like perennial along streams, ditches, and
marshy fields (Oswald 5956, Wetlands Hiking Trail).
Native to Europe. Fall,

Avena barbata Brot. — BARBED OAT. Common
and widespread annual along roads and in grassy fields.
Native to southern Europe. Spring.

Avena fatua L.— WILD OAT. Annual grass along
roads and in grassy fields (Anderson 30, common along
large drains and on high ground; Hanson in 1950, with-
out a location; Marshall in 1954, without a location). It
is less common than the previous oat, from which it can
be separated by the larger spikelets borne on thicker
pedicels. The lemmas are pointed but lack the paired
bristles found in A. barbata. Native to Europe. Spring,

Briza minor L. — LESSER QUAKING-GRASS. Uncom-
mon or perhaps only inconspicuous annual in grassy
fields (Oswald 5348, NE corner T41). Native to south-
ern and western Europe. Spring.

Bromus diandrus Roth — RIPGUT BROME. Coarse
annual grass along roads, on dikes, in weedy fields, and
in other disturbed places (Hanson in 1950, without a lo-
cation;, Marshall in 1954, without a location). Native to
Europe. Spring. [Bromus rigidus Roth]

Bromus hordeaceus L. - Sort cHESS, Common
and widespread grass in upland ficlds and along roads
and ditches (Anderson 34, on rice checks throughout the
refuge; Hanson in 1950, without a location; Oswald
6044, TS"). Native to Eurasia. Spring. [B. mollis L., B.
racemosys L., & B. scoparius L., misapplied|

Bromus madritensis L. ssp. rubens (L.) Husn. -
RED BROME. Common annual forming localized patches
in grassy fields and on the margins of vernal pools
{(Anderson 19, Logan Creek “NE of hog ranch build-
ings;” Marshall in 1954, Pole Line Rd. between head-
quarters and Norman Rd.; Oswald 5300, NE cormer
T1%). Native to Europe. Spring. [B. rubens L.]
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Cortaderia selloana (Schult.) Asch. & Graebn. —
URUGUAY AN PAMPASGRASS. Tall tufted perennial
planted near the woodlot in Tract 31. A single clump,
which would appear to be of natural origin, is located in
T4'. Native to eastern South America. Fall.

Crypsis schoenoides (L.) Lam. — SWaAMP
PRICKLEGRASS or SWAMP-TIMOTHY. Common and lo-
cally abundant European grass on the dry beds of
marshes (Oswald 5409, TAB3) and in roadside gravel.
Late spring and summer. [Heleochloa schoenoides (L.)
Host]

Crypsis vaginiflora (Forssk.) Opiz — AFRICAN
PRICKLEGRASS. The first North American collection of
this Eurasian annual was made by Burtt-Davy at Nor-
man in 1898. In 1937, Anderson lists it as being sparse
in the southeast corner of section 25 (Anderson 28). To-
day it is a widespread and locally abundant weed on the
dry beds of seasonally flooded marshes and in summer-
dry ponds. Two forms occur on the refuge, sometiines
growing side by side. One is very compact, forming
small, round, brittle tufts less than 1 dm in diameter
(Oswald 5497, NEY T18); the other has elongated in-
ternodes and forms loose spreading plants 2-3 dm in di-
amcter. John R. Reeder of the University of Arizona has
kindly examined a specimen of the latter type (Oswald
5634, SW corner of T53) and reports that it is within the
range of variation for C. vaginiflora. Late spring and
summer. [C. aculeata (L.) Aiton, misapplied; C. niliaca
Fig ]

Cynodon dactylon (L.) Pers. - BERMUDA-GRASS.
Reported as uncommon near headquarters and in seclion
15 in 1937 (Anderson 45). Today it is a common per-
ennial forming dense matted colonies in dry marshes
and along creeks, ditches, and roads (Oswald & Ahart
5419, edge of Norman Rd.; Oswald, P1A%). Native to
Africa. Late spring and summer,

Deschampsia danthonioides (Trin.) Munro ex
Benth. — ANNUAL HAIRGRASS, Widespread and locally
abundant annual on the margins and drying beds of
shallow vernal pools and drainages (Marshall in 1954,
without a location). Spring,

Digitaria sanguinalis (L.) Scop. — HAIRY CRAB-
GRass. Weed in roadside gravel, lawns, and other dis-
turbed places, relatively uncommon at the refuge
(O ’Neill in 1961, without a location; Oswald & Ahart
5420, along Norman Rd; Oswald, Visitor’s Parking Lot
at the headquarters complex). Late spring into fall.

Distichlis spicata (L.) Greene — SALTGRASS. Wide-
spread and locally abundant perennial in low, grassy
ficlds and along marshes, especially in more alkaline
places (Anderson 15, over most of the refuge;, Hanson in
1951, without a location; Oswald & Ahart 5425, ditch
along Norman Rd.). Spring. |Includes vars. divaricata
Beetle, nana Beetle, stolonifera Beetle & stricta (Torr.)
Beetle]

Echinochloa colona (L.} Link — JUNGLE-RICE. Re-
poried as an uncommon grass in wet areas in 1937
(Anderson 70). It was not relocated during the 1993-94
survey. Native to Eurasia. Summer and fall.

Echinochloa crus-galli (L.) P.Beauv. - WATER-
GRASS or MILLET. Common along the edge of marshes
and in flooded fields, where it is managed for waterfowl
(Anderson 42, common along all wet places; Hanson in
1951, without a location; Oswald 5637, NW cormer of
P1'). Native to Eurasia and Africa. Summer.

Elytrigia pontica (Podp.) Holub ssp. pontica -
TALL WHEATGRASS. Common tall bunchgrass along
roads and in grassy fields (Oswald 5696, along Norman
Rd.). It has been seeded in several of the upland tracts in
the south part of the refuge. Native to Eurasia. Surmmer.
|Agropyron elongatum (Host) P.Beauv., in part|

Festuca arundinacea Schreb, — TALL FESCUE. Oc-
casional tufted perennial along ditches and creeks
(Oswald, Wetlands Hiking Trail in T113; Oswald, along
Logan Creek bordering P1A%). Native to Europe.
Spring.

Hainardia cylindrica (Willd.) Greuter — BARB-
GRASS. Uncommon but locally abundant European an-
nual in grassy fields (Oswald 5411, N edge of TAB?,
Oswald & Ahart 5415, NE corner of TG), It is superfi-
cially similar to sicklegrass (Parapholis incurva), from
which it differs in having a straight rather than curved
inflorescence and spikelets with single rather than
paired glumes. It is not recorded from the northern Sac-
ramento Valley in The Jepson Manual. [Monerma

. cylindrica (Willd.) Coss. & Durand]
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Hordeum depressum (Scribn. & J.G.Sm,) Rydb. —
DwARF BARLEY, Common and widespread annual in
vernally wet, alkaline soils, often on the borders of ver-
nal pools (Hanson in 1950, without a location; Oswald
5299, NE comner T15). Spring.

Hordeum jubatum L. — FOXTAIL BARLEY. Wide-
spread and attractive grass in roadside ditches, on the
edge of marshes, and along shallow drainages in grassy
upland fields (Anderson 13, W of headquarters area;
Hanson in 1950, without a location; Marshall in 1954,
without a location; Oswald 5317, T17). Spring, some-
times heading out again in the fall.

Hordeum marinum Huds. ssp. gusseneanum
(Parl.) Thell. — MEDITERRANEAN BARLEY, Common an-
nual along roads, along dry edges of vernal pools, in
fields, and in waste places (Anderson 37, found on a few
of the rice checks in 1937; Oswald 5301, NE corner
T16). Native to Europe. Spring. [H. hystrix Roth; H.
geniculatum AllL]

Hordeum murinum L. ssp. glaucum (Steud.)
Tzvelev - GLAUCOUS BARLEY. Uncommon annual repre-
sented by a collection in the SNWR herbarium, without
a specific location (Marshall in 1954, det. H.L. Mason).
Spring. [H. glaucum Steud.; H. stebbinsii Covas]



Hordeum murinum L. ssp. leporinum  (Link)
Arcang. — HARE BARLEY. Coarse annual on levees, along
roads, and in other weedy places (Oswald 5966, Parking
Area D in NE comer P7). Native to Europe. Spring. |/
leporinum Link]

Leersia oryzoides (L.) Sw. — RICE CUTGRASS. Com-
mon in wet soil or shallow water on the margins of
marshes and streams, usually forming spreading colo-
nies (Marshall in 1954, without a location; Oswald
5935, W edge of T113). Summer.

Leptochloa fascicularis (Lam.) A.Gray — BEARDED
SPRANGLETOP. Common annual on the dry beds of
marshes (Hanson 17-51, without a location; Oswald
5499, NE comer of T18). Late spring and summer.
[Diplachne fascicularis (Lam.) P.Beauv. |

Leptochloa uninervia (C.Presl) Hitchc. & Chase —
MEXICAN SPRANGLETOP. Comunon grass in drying
marshes (Oswald 5407, TAB3). Although listed as an
annual, at least some of the plants on the refuge have a
distincty perennial aspect. Late spring. [Diplachne
uninervia (C.Presl) Parodi]

Lofium multiflorumm Lam. — ANNUAL RYEGRASS.
Common and widespread annual grass along roads, in
both marshy and upland fields, and in waste places
(Marshall, without any data). Native to Europe. Spring.

Orcuttia pilosa Hoover — HAIRY ORCUTTGRASS.
Rediscovered at the refuge by Joseph Silveira in 1993,
this rare annual grows on the dry beds of vernal pools in
populations varying from less than 50 plants to more
than a thousand individuals (Silveira & Oswald in 1993,
P1!; Silveira & Oswald in 1993, TCZ; Oswald 5403,
TAB3: Silveira & Oswald in 1993, TAB? Silveira &
Oswald in 1993, T18). Anderson collected an Orcutt-
grass, which he identified as O. californica, on the
damp bed of Farmer Waite Lake (now approximated by
Cell 3 of Pool 1A) in 1937. Since O. pilosa was not
separated from O. californica until 1941, O. californica
would have been the logical choice available to him in
Jepson’s Manual of the Flowering Plants of California
(1925). Since O. californica as now defined is restricted
to southern California, Anderson’s grass can reliably be
referred to O. pilosa. CNPS Inventory List 1B. Late
spring. :

Oryza sativa L. — CULTIVATED RICE. At one time
grown on the refuge and represented by an old collection
in the SNWR herbarium (Hanson in 1951). Summer.

Panicum capillare L. — WITCHGRASS, Annual grass
found in the parking area at the viewing platform at the
south-east corner of the Tour Route (Oswald 5693).
Summer.

Parapholis incurva (L.) C.E.Hubb. — SICKLE-
GRASS. Locally abundant European annual on the edges
of drying alkaline pools and in vernally wet grassy ficlds
(Oswald 5313, P1Y). It is superficially similar to Hai-
nardia cylindrica, from which it differs in having a
curved inflorescence and spikelets with paired glumes. It
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is recorded only from salt marshes along the coast in
The Jepson Manual, page 1278. Spring. [Pholiurus in-
curvus (L.) Schinz & Thell.]

Paspalum dilatatum Poir. — DALLISGRASS. Com-
mon perennial along marshes and in other wet places
(Anderson 22, in drains, canals, ditches, and streams;
Oswald, Wetlands Hiking Trail). Native to South
America. Spring & summer.

Paspalum distichum L. - KNOTGRASS. Comumon and
locally abundant perennial in shallow water or later on
the dry margins of marshes (Oswald, P1A3). Late spring
and summer.

Phalaris aquatica L. — HARDING-GRASS or PERLA-
GRasS. Tufted perennial scattered along roads and
sometimes planted in fields (Oswald, NE side of T31).
Native to Mediterranean Europe. Spring. [F. stenoptera
Hack.; P. tuberosa L. var. stenoptera (Hack.) Hitchc.]

Phalaris lemmonii Vasey — LEMMON’S CANARY-
GRASS. Uncommon annual in shallow vernal pools in
upland grassy fields (Oswald 5332, TG). Spring.

Phalaris minor Retz. — LESSER CANARY-GRASS.
Occasional weedy annual along canals, creeks, and lev-
ees (Oswald 6159, NW comer T16'). Native to the
Mediterranean area. Spring.

Phalaris paradoxa L. -MEDITERRANEAN CANARY -
GRASS. Occasional weedy annual in grassy fields and
along roads (Marshall in 1954, without a location; Os-
wald 5352, NE corner T41). Native to Mediterranean
Europe. Spring,.

Poa annua L. — ANNUAL BLUEGRASS. Locally
common annual on levee roads and in parking lots,
lawns, and other disturbed places (Oswald 5963, levee
road on N side P7). The plants are often grazed by wa-
terfowl. Native to Europe. Spring.

Polypogon maritimus Willd. - MEDITERRANEAN
BEARDGRASS, Locally common annual in drying
marshes and vernal pools (Hills in 1982, without a loca-
tion; Oswald 5345, T382). Native to Mediterranean
Europe and Africa. Spring.

Polypogon monspeliensis (L.) Desf. — ANNUAL
BEARDGRASS. Locally abundant annual along the edges
of vernal pools, in vernally wet drainages, and in ditches
(Anderson 18, not common along Logan Creek and
drains, Hanson in 1950, without a location). Native to
southern and western Europe. Spring,.

Puccinellia simplex Scribn. — LESSER ALKALI-
GRASS. Locally abundant annual on the margins of dry-
ing alkaline pools and scalds (Oswald 5328, TG).
Spring.

Setaria parviflora (Poir.) Kerguélen — PERENNIAL
BRISTLEGRASS. Uncommon tufted perennial in roadside
ditches along Norman Rd. (Oswald & Ahart 5416). Late
Spring. [S. geniculata (Lam.) P.Beauv., misapplied; S.
gracilis Kunth]

Setaria pumila (Poir) Roem. & Schult. ~ YELLOW
BRISTLEGRASS. Annual grass represented by a collection



in the SNWR herbarium (O Neill in 1961, Norman Rd.
along West Canal seeps). Summer, [S. glauca (L.) P.
Beauv.; S. lutescens (Weigel) F.T.Hubb.; Chaetochloa
lutescens (Weigel) Stuntz]

Sorghum halepense (L.) Pers. — JOHNSONGRASS,
Common perennial from stout rhizomes in moist to dry
places along roads and crecks. Native to the Mediterra-
nean. Late spring and summer.

Tuctoria greenei (Vasey) Reeder — GRLENE s TUC-
TORIA. A rare annual grass discovered by Joseph Sil-
veira in 1994 (Silveira s.n.). About 55 plants were found
on the dry bed of a vernal pool in Cell 1 of Pool 1. The
related Orcuttia pilosa grows in the same pool. CNPS
Inventory List 1B. Late spring. [Orcuttia greenei Vasey|

Vulpia myuras (L.) C.C.Gmel. var. hirsuta
Hack. — FOXTAIL FESCUE. Common and locally abundant
spring annual in fields, margins of vernal pools, and
other grassy places (Oswald 6004, TAB®). Native to
Europe. Spring. [Festuca megalura Hack.]

Vulpia myuros (L.) C.C.Gmel, var. myuros -
RATTAIL FESCUE. Common and locally abundant spring
annual in fields, margins of vernal pools, and other
grassy places (Marshall in 1954, without a location;
Oswald 5302, NE corner T16). Native to Europe.
Spring. [Festuca myuros L.)

POTAMOGETONACEAE — PONDWEED FAMILY
1 Leaves all submerged and similar.

1 Leaves broad, finely semmate, the margins strongly undulate ... Potamogeton erispus
2 Leaves linear, the margins not serrate nor undulate.

1 Stipues fused with hase of leaf to form a ;h:aﬂ'l, the leaf blades thus not amchzd di-

rectly at the nodes.... YR P & .
3 Snpmﬁeeﬁmuﬁwlﬁmmnmlym ..... Por foli
| Leaves of 2 kinds, ﬁm(hluadmdhumy)mdsubm@od (nmvwnl Ll'bmad.ﬂm)

'K

Potamogeton crispus L. — CRISPATE-LEAVED
PONDWEED. Submersed in flowing water of streams and
drainages (Oswald 6412, SW comer of the Tour Route).
Native to Eurasia. Summer.

Potamogeton foliosus Raf. var. foliosus — LEAFY
PONDWEED. Submersed perennial in marshes (dnen. in
1950; Oswald, T15). Summer.
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Potamogeton pectinatus L. — SAGO PONDWEED. Lo-
cally abundant submersed perennial in quiet water of
deeper ponds and in flowing water of ditches (Anderson
47, in Gravel Pit Lake; Hanson 9-51, without a location;
Oswald 5367, gravel pit in TC!, Oswald 5493, ditch
near the SW corner of the Tour Route. In the latter
plants, the sheath extends past the blade 4-7 mm,
forming a hyaline ligule). Spring & summer.

Potamogeton nodosus Poir. — LONG-LEAVED POND-
WEED. Represented by an old collection in the SNWR
herbarium (Hanson 9-51, without a location), the plants
growing in both running and still water 4-5 ft deep. It is
also reported from the canal along Hwy. 99 in 1937
(Anderson 63). Summer. [P. americanus Cham. &
Schitdl.]

TYPHACEAE — CATTAIL FAMILY

Usually no interval between staminate and pun]late sp&cs plshﬂau sp;k.e 'becormns dark
brown... . - . T lasifolia
1 S'Lammal: and puh].'l.u.c spdnﬁ nsually xpu'al.ed.

1 Base of leal-blade gland-dotted on side facing stem; pistillate spike yellowish 1o cinna-

1 Base of leaf-blade not gland-dotted, pistillate spike dark brown ... ... I angustifolia

Typha angustifolia L. - NARROW-LEAVED CATTAIL,
Relatively uncommon cattail, forming colonies in
marshes (Oswald, S edge of P1A%). Late spring.

Typha domingensis Pers. — SOUTHERN CATTAIL.
This is the more common of the narrow-leaved cattails
in marshy places on the refuge (e.g., between the visi-
tor’s parking area and the headquarters complex). Late
spring.

Typha latifolia L.. — BROADLEAF CATTAIL. Wide-
spread perennial forming large colonies in marshes,
sloughs, and ditches. Late spring.

ZANNICHELLIACEAE — HORNED-PONDWEED FAMILY

Zannichellia palustris .. — HORNED-PONDWEED. Lo-
cally abundant submersed perennial in ditches and
marshes (Marshall in 1955, without a location; Oswald
5469, west boundary of the refuge near the headquarters
complex; Oswald 5574, T30). Spring and summer.
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APPENDIX L. Plants growing on the Sacramento National Wildlife Refuge that are listed in the CNPS Jnventory of
Rare and Endangered Vascular Plants of California (Skinner & Pavlik, 1994).

Astragalus tener var. ferrisiae, List 1B.

Atriplex cordulata, List 1B

Atriplex depressa, List 1B.

Atriplex joaquiniana, List 1B.

Atriplex persistens, List 1B.

Chamaesyce hooveri, List 1B, PT

Cordylanthus palmatus, List 1B, CE, FE (transplant
populations).

Eleocharis parvula, List 4.

Juglans californiea var. hindsii, List |B (our plants
naturalized).

Lepidium latipes var. heckardii, List |B.

Myosurus minimus ssp. apus, List 3 (identification un-
certain; see discussion under M. minimus).

Orcuttia pilosa, List 1B, CE, PE.

Tuctoria greenei, List 1B, CR, PE.
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1B

CE
CR

FE
PE
PT

CNPS LISTS

Rare, threatened, or endangered in California
and elsewhere.

Plants about which we need more information—a
review list.

Plants of limited distribution—a watch list,

STATE LISTS

State listed, endangered.
State-listed, rare.

FEDERAL LISTS

Federally listed, endangered.
Federally-proposed, endangered.
Federally-proposed, threatened.



APPENDIX I1. Plot map showing the distribution of some of the rare plants on the Sacramento National Wildlife
Refuge.
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Abutilon, 20
Achyrachaena, 10

Agropyron elongatum, 30

Agrostis, 29
Aizoaceae, 8
Alisma, 26
Alismataceae, 26
Alkali-grass, 31
Alkali-mallow, 20
Alkali-parsnip, 9
Alkali-weed, 16
Allenrolfea, 15
Allium, 28
Alopecurus, 29
Amaranth, §
Amaranth family, 8
Amaranthacesae, 8
Amaranthus, 8
Ambrosia, 10
Ammannia, 20
Amsinckia, 12
Anacardiaceae, 8
Anthemis, 10
Anthriscus, 9
Antirrhinum, 24
Apiaceae, 8
Arecaceae, 26
Arrowhead, 26
Artemisia, 10
Arundo, 29
Asclepiadaceae, 9
Asclepias, 9

Ash, 21
Asparagus, 28
Aster, 10
Asteraceae, 9
Astragalus, 18
Atriplex, 15
Avena, 29
Azolla, 7
Azollaceae, 7

—B—

Bacopa, 24
Barbgrass, 30
Barley, 30

Bassia, 16
Beardgrass, 31
Bedstraw, 23
Bellflower family, 14
Bent, 29

Bergia, 17
Bermuda-grass, 30
Bidens, 10
Bignonia family, 12
Bignoniaceae, 12
Bindweed, 16

Bird’s-beak, 24
Bird’s-foot-trefoil, 18
Buttercress, 13
Biackberry, 23
Bladderwort, 20
Bladderwort family, 20
Blow-wives, 10
Bluegrass, 31
Boisduvalia spp., 21
Borage family, 12
Boraginaceae, 12
Brassbuttons, 10
Brassica, 13
Brassicaceae, 13
Bristlegrass, 31
Brittlescale, 15
Briza, 29

Brodiaea, 28
Brodiaea laxa, 28
Brome, 29

Bromnus, 29
Buckwheat famly, 22
Bugleweed, 19
Bulrush, 27
Bur-chervil, 9
Bur-clover, |18
Burhead, 26
Buttercup family, 23

-

Calandrinia, 23
Callitrichaceae, 14
Callitniche, 14
Calochortus, 28
Caltrop family, 25
Campanulaceae, 14
Campsis, 12
Canary-grass, 31
Caprifoliaceae, 14
Capsella, 13
Cardamine, 13
Cardana, 13
Carex, 26
Carpetweed family, 21
Carrot family, 8
Caryophyllaceae, 14
Castilleja, 24
Cat’s-ear, 11|
Cattail, 32

Cattail family, 32
Centaurea, 10
Centaurium, 19
Centaury, 19
Cerastium, 14
Ceratophyllaceae, 15
Ceratophyllum, 15
Chamaesyce, 17
Chamomilla, 10
Checker-mallow, 21

INDEX

Chenopodiaceae, 15
Chenopodium, 16
Chess, 29
Chickweed, 14
Chickweed, Indian, 21
Chicory, 10
Cichorium, 10
Cirsium, 10
Clover, 18
Clover, Bur, 18
Clover, Sweet, 18
Cocklebur, 12
Compositae, 9
Conium, 9
Convolvulaceae, 16
Convolvulus, 16
Conyza, 10
Cordylanthus, 24
Cortaderia, 30
Cotton-batting plant, 11
Cottonwood, 24
Cotula, 10
Coyote-thistle, 9
Crabgrass, 30
Crassula, 17
Crassulaceae, 16
Creamsacs, 24
Cressa, 16
Cruciferae, 13
Crypsis, 30
Cudweed, 11
Cupressaceae, 7
Cupressus, 7
Cuscuta, 17
Cuscutaceae, 17
Cutgrass, 31
Cynodon, 30
Cyperaceae, 26
Cyperus, 26
Cypress, 7
Cypress farmly, 7

L) I

Dallisgrass, 31
Damasonium, 26
Death-camas, 28
Delphinium, 23
Deschampsia, 30
Digitaria, 30
Dipsacaceae, 17
Dipsacus, 17
Distichlis, 30
Dock, 23
Dodder, 17
Downingia, 14
Duckmeat, 28
Duckweed, 27
Duckweed family, 27
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—

Echinochloa, 30
Echinodorus, 26
Elatinaceae, 17
Elatine, 17
Elderberry, 14
Eleocharis, 27
Elytrigia, 30
Epilobium, 21
Eremocarpus, 17
Erodium, 19
Eryngium, 9
Erysimum, 13
Eucalyptus, 21
Euphorbia spp., 17
Euphorbiaceae, 17
Euthamua, 11
Evening-primrose family, 21

=

Fabaceae, 17
Fennel, 9

Femn, Mosquito, 7
Fescue, 30, 32
Festuca, 30

Ficus, 21
Fiddleneck, 12

Fig, 2]

Fig-marigold family, 8
Figwort family, 24
Filaree, 19

Fluellin, 24
Foeniculum, 9
Frankenia, 19
Frankenia family, 19
Frankeniaceae, 19
Fraxinus, 21

—

Galium, 23

Gentian family, 19
Gentianaceae, 19
Geraniaceae, 19
Geranium, 19
Geranium family, 19
Giant-reed, 29
Giraffehead, 19
Glinus, 21
Gnaphalium, 11
Gnaphalium chilense, 11
Goldenrod, 11
Goldfields, 11
Goosefoot, 16
Goosefoot family, 15
Gramineae, 28
Grape, 25

Grape family, 25
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Grass family, 28
Grindelia, 11
Ground-cherry, 25
Gumplant, 11

T

Hainardia, 30
Hairgrass, 30
Harding-grass, 31
Heartscale, 15
Hedge-mustard, 14
Hedge-nettle, 20
Hedge-parsley, 9
Heleochloa schoenoides, 30
Helianthus, 11
Heliotrope, 12
Heliotropium, 12
Hemizonia, 11
Herniaria, 14
Hirschfeldia, 13
Hoary-cress, 13
Honeysuckle family, 14
Hordeum, 30
Horehound, 19
Homed-pondweed, 32
Horned-pondweed family, 32
Homwort, 15
Hornwort family, 15
Horse-nettle, 25
Horseweed, 10
Hydrocharitaceae, 27
Hydrophyllaceae, 19
Hypochoeris, 11

Iceplant, 8
Indian-chickweed, 21
ledine-bush, 15
Ithunel’s-spear, 28

. .

Johnnytuck, 24
Johnsongrass, 32
Juglandaceae, 19
Juglans, 19
Juncaceae, 27
Juncus, 27
Jungle-rice, 30

—K—
Kickxia, 24
Knotgrass, 31
Knotweed, 22
S

Labiatae, 19
Lactuca, 11
Lady’s-thumb, 22

Lamb’s-quarters, 16
Lamiaceae, 19
Lamium, 19
Larkspur, 23
Lastheiua, 11
Layia, 11

Leersia, 31

Legume family, 17
Leguminosae, 17
Lemna, 27
Lemnaceae, 27
Lentibulanaceae, 20
Lepidium, 13
Leptochloa, 31
Lettuce, Wild, 11
Liliaceae, 28

Lily family, 28
Limnanthaceae, 20
Limnanthes, 20
Linanthus, 22
Lippia, 25

Locust, |8

Lolium, 31
Lomatiumn, 9
Lomatium humile, 9
Loosestnife, 20
Loosestrife family, 20
Lotus, 18
Ludwigia, 21
Lupine, 18
Lupinus, 18
Lycopus, 19
Lythraceae, 20
Lythrum, 20

—M—

Machaerocarpus californicus,
26
Madder fanuly, 23

. Mallow, 20

Mallow family, 20
Malva, 20

Malvaceae, 20
Malvella, 20
Mariposa-lily, 28
Marrubium, 19
Marsilea, 7
Marsileaceae, 7
Martyniaceae, 21
Matricaria matricarioides, 10
Matricaria occidentalis, 10
Mayweed, 10
Meadowfoam, 20
Meadowfoam family, 20
Meadow-foxtail, 29
Medicago, 18
Melilotus, 18

Mentha, 20
Mesembryanthemum, 8
Mexican-tea, 16
Microseris, 11

Milk-thistle, 12
Milk-vetch, 18
Milkweed, 9

Milkweed family, 9
Millet, 30

Mimulus, 24

Mint family, 19

Mint, Wild, 20
Molluginaceae, 21
Mollugo, 21

Monerma cylindrica, 30
Monkey-flower, 24
Montia, 23

Moraceae, 2|
Moming-glory family, 16
Morus, 21

Mosquito fern, 7
Mosquito fern family, 7
Mousetail, 23

Mugwort, 10

Muilla, 28

Mulberry, 21

Mulberry family, 21
Mullein, 24

Mustard family, 13
Mustard, Black, 13
Mustard, Hedge, 14
Mustard, Mediterranean, 13
Mustard, Wormseed, 13
Myosurus, 23
Myrtaceae, 21

Myrtle family, 21

—N—

Najadaceae, 27
Najas, 27

Navarretia, 22

Nettle, 25

Nettle family, 25
Nicotiana, 25
Nightshade, 25
Nightshade family, 25

—0—

Qat, 29
Old-man-of-spring, 12
Olea, 21

Oleaceae, 21

Olive, 21

Olive family, 21
Onagraceae, 21
Onion, 28
Orcutigrass, 31
Orcuttia, 31

Orcuttia greenei, 32
Orthocarpus spp., 24
Oryza, 31
Owl-clover, 24
Oxalidaceae, 21
Onxalis, 21

Oxtongue, 12
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s

Palm, 26

Palm famuly, 26
Palmae, 26
Pampasgrass, 30
Panicum, 31
Parapholis, 31
Paspalum, 31
Pearlwort, 14
Pepper-grass, 13
Perlagrass, 31
Phacelia, 19
Phalans, 31

Phlox family, 22
Phoenix, 26

Phyla, 25

Physalis, 25
Pickleweed, 16
Picris, 12
Pigmyweed, 17
Pillwort, 7
Pilulana, 7
Pinaceae, 7

Pine family, 7
Pineapple-weed, 10
Pinus, 7
Plagiobothrys, 12
Plantaginaceae, 22
Plantago, 22
Plantain, 22
Plantain family, 22
Poa, 31

Poaceae, 28
Pogogyne, 20
Poison-hemlock, 9
Poison-oak, 8
Polemoniaceae, 22
Polygonaceae, 22
Polygonum, 22
Polypogon, 31
Pondweed, 32
Pondweed family, 32
Popcorn-flower, 12
Populus, 24
Portulaca, 23
Portulacaceae, 23
Potamogeton, 32
Potamogetonaceae, 32
Pricklegrass, 30
Primrose-willow, 21
Proboscidea, 21
Psilocarphus, 12
Puccinellia, 31
Puncture-vine, 25
Purslane, 23

., .
Quaking-grass, 29



P

Ragweed, 10
Ranunculaceae, 23
Red gum, 21
Redmaids, 23
Redstem, 20

Rhus diversiloba, 8
Rice, 31

Robinia, 18

Rosa, 23
Rosaceae, 23
Rose, 23

Rose family, 23
Rubiaceae, 23
Rubus, 23
Rumex, 23

Rush, 27

Rush family, 27
Russian-thistle, 16
Ryegrass, 31

-5

Sagina, 14
Sagittaria, 26
Salicaceae, 23
Salicormua, 16
Salix, 24
Salsify, 12
Salsola, 16
Saltbush, 15
Salt-cedar, 25
Saltgrass, 30
Sambucus, 14
Sandspurry, 14
Setrpus, 27
Scrophulanaceae, 24
Sea-blite, 16
Sea-heath, 19
Sedge, 26

Sedge family, 26
Seepweed, 16
Senecio, 12

Setaria, 31
Shepherd’s-purse, 13
Sicklegrass, 31
Sidalcea, 21
Silverscale, 15
Silybum, 12
Sisymbrium, 14
Smartweed, 22
Snapdragon, 24
Solanaceae, 25
Solanum, 25
Solidago occidentalis, 11
Sonchus, 12
Sorghum, 32
Sow-thistle, 12
Spearscale, 15
Speedwell, 24
Spergularia, 14
Spike-prunrose, 21
Spike-rush, 27
Spikeweed, ||
Sprrodela, 28
Sprangletop, 31
Spurge family, 17
Stachys, 20
Star-thistle, 10
Stellania, 14
Sticktight, 10
Stonecrop family, 16
Suaeda, 16

Sumac family, 8
Sunflower, |1
Sunflower [atnily, 9
Swamp-timothy, 30
Sweet-clover, |18

UL

Tamaricaceae, 25
Tamarisk, 25
Tamarisk family, 25
Tamarix, 25
Tarweed, 11
Teasel, 17

Teasel family, 17
Thastle, Bull, 10
Thistle, Coyote, 9
Thistle, Milk, 12
Thustle, Russian, 16
Thastle, Sow, 12
Thustle, Star, 10
Tidytips, 11

Tillaea spp., 17
Tobacco, 25
Torilis, 9
Toxicodendron, 8
Tragopogon, 12
Tribulus, 25
Trifolium, 18
Triphysaria, 24
Triteleia, 28
Tropidocarpum, 14
Trumpet-creeper, 12
Tuctoria, 32

Tule, 27
Tumbleweed, 8
Tumbling oracle, 16
Turkey-mullein, 17
Typha, 32
Typhaceae, 32

. ;.

Umbelliferae, 8
Umbrella-sedge, 26
Unicorn-plant, 21
Unicorn-plant family, 21
Urtica, 25

Urticaceae, 25
Utriculana, 20

-

Valley-tassels, 24
Velvelleaf, 20
Verbascurn, 24
Verbenaceae, 25
Veronica, 24

37

Vervain famly, 25
Vetch, 19

Vicia, 19
Vitaceae, 25

Vitis, 25

Vulpia, 32

W

Walnut, 19

Walnut family, 19
Washingtonia, 26
Waterclover, 7
Watergrass, 30
Water-hyssop, 24
Water-leaf family, 19
Water-nymph, 27
Water-pepper, 22
Water-plantain famly, 26
Waterweed family, 27
Waterwort, 17
Waterwort family, 17
Wheatgrass, 30

Wild mint, 20

Willow, 24

Willow family, 23
Willowherb, 21
Willow-weed, 22
Witchgrass, 31
Wood-sorrel, 21
Wood-sorrel family, 21
Woollyheads, 12
Wormseed-mustard, 13

—

Xanthium, 12

=

Zannichellia, 32
Zannichelhaceae, 32
Zigadenus, 28
Zygophyllaceae, 25
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	JOSEPH G. SIL VEffiA Wildlife Biologist, Sacramento National Wildlife Refuge Complex Route 1, Box 31 l, Willows, CA 95988 
	The Sacramento National Wildlife Refuge (SNWR) is a parcel of 10,783 acres located on the west side ofthe Sacramento Valley between Willows and Maxwell (Figure 1). The refuge was established in 1937 and is the first in a series of land acquisitions that now make up the Sacramento National Wildlife Refuge Complex. Other units of the complex include Delevan NWR, Colusa NWR, Sutter NWR, Butte Sink NWR, and Sacra­mento River NWR. Th.is flora is concerned only with the SNWR. The SNWR occupies all of the sections
	The refuge lies in the northwestern part of the Colusa Plains in an area of poorly drained R.iz silt loam, Riz silty clay loam, and Willows clay, all of which are slightly to strongly saline/alkaline with a pH range of 8.5-9.7. The climate of the area is "Mediterranean, warm summer," which applies to all of the Sacramento Valley. Dry warm to hot surruners are followed by a cool, wet winters. Rainfall averages eighteen inches per year, the rainy season usually running from October to April. 
	HISTORY
	HISTORY
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	There is no record of any explorers or trappers crossing the northwest portion of the Colusa Plains be­fore 1850. It was not until the start of construction of the westside railroad to Oregon in 187 l that settlement of the Colusa Pia.ins north of the town of Colusa took place. Early travelers described the Colusa Plains as "a swamp," or "a vast, treeless prairie", or "worthless alkali" (Hall, 1975). ln his history of Colusa County pub­lished in 1880, William S. Green described the land lying a little east 
	Norman D. Rideout bought the land now occupied by the refuge in 1877. He attempted to grow sum­mer-fallow wheat, a successful crop on some parts of the Colusa Pia.ins. Because of tlte poor soil, lack of sum­mer water, and depredation by geese, R.ideout's ventures in wheat fanning ended in failure. Cattle grazing on the Rideout Ranch also proved to be unsuccessful, at least in part due to competition by geese for forage. 
	Z.L. Spalding acquired the Rideout Ranch in 1900. The Spalding Ranch was more successful and be­came the largest agricultural operation in Glenn and Colusa counties between 1920 and 1935. Cattle, horses, mules, sheep, pigs, and turkeys were all pastured on the ranch at one time or another. After a series of artesian wells was developed, alfalfa was grown in the northwest portion of the ranch between 1910 and 1915. The first 
	i i i i i i Hunters -J I ! 1... PrinC8ton .. _R3VVIR2W 
	FIGURE 2. The Sacramento National Wildlife Refuge in relation to certain topographic features. 
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	rice was also grown during this time. With the development of a private irrigation system in 1916, rice culture became the dominant agricultural activity on the Spalding Ranch. However, irrigation water, which was re­sponsible for the success of the ranch, also eventually led to the financial collapse of the operation. In 19 l 9, landowners of the area established the Glenn-Colusa irrigation District and a new drainage district, the 2047 Reclamation District. The cost of irrigation water from the former and
	Ownership of the Spalding Ranch was transferred to the federal goverrunent in January, 1937. Changes occurred rapidly on the new Sacramento Migratory Waterfowl Refuge (now the SNWR). Since the country was still in the grips of the Great Depression, manpower was readily available. Camp Sacramento, a unit of 150 men of the Civilian Conservation Corps, was established at Spalding Ranch headquarters on May 15, 1937. In a relatively short period of time, roads, water control structures, levees, dikes, and jettie
	Prepared under the volunteer program of the Sacramento National Wildlife Refuge Complex. I wish to thank Gary W. Kramer, Kim A. Forrest, Kim D. Hanson, John G. Mensik, Denise A. Dachner, and all of the other refuge personnel who made my work at the refuge an enjoyable and rewarding experience. Special thanks to my co-author, Joseph Silveira, who was responsible for arranging th.is project and to Robert Garnette for preparing the drawing ofA triplex persistens. Historical infonnation is primarily from Hall (
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	THE FLORA 
	THE FLORA 
	The agricultural activities on the Rideout and Spalding ranches, followed by the extensive land level­ing, impounding, farming, and other wildlife management activities on the SNWR, has resulted in major changes in the natural communities and native vegetation at the refuge. Hall (1975) could only speculate on tl1e original nature of the northwestern Colusa Plains. The area would probably have been a low dry plain periodi­cally inundated by major flooding of the Sacramento River and its feeder streams. Plan
	The refuge land is now divided into separate "tracts" and "pools," most of which are subdivided into "cells" (Figures 2 and 3). Most of tl1ese wtits can be independently managed for water levels and food plants, resulting in seasonally-flooded marsh, watergrass (millet) impoundments, permanent ponds, and uplands (Mensik and O'Halloran, 1990). Riparian strips and borders occur along streams and waterways throughout tl1e complex. Small stands of cottonwood-type riparian woodland occur in the northeast comer o
	One of the first botanists to collect on tlle northwestern Colusa Plains was Joseph Burtt-Davy, an Eng­lish forester and taxonomist who served as an agrostologist (grass specialist) at The University of Califontia from 1892 to 1902. In May 1898, he collected African pric.klegrass (Crypsis vaginiflora = C. niliaca) near Norman, tl1e first record of this grass in North America. On the same trip Burtt-Davy collected a grass, which he named Stapfia colusana (= Neostapfia colusana), "near Princeton ... bordering
	-
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	FIGURE 3. Plot map of the Sacramento National Wildlife Refuge. 
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	son lists A triplex fruticu/osa as occurring on the "goose lands" of Glenn Co.-whether th.is record is based upon his own collections or that of some other collector, e.g., Burtt-Davy, is not known. 
	The first attempt to survey the plants on the SNWR was conducted by Harry Anderson from June 1937 into May 1938. Mr. Anderson was a member of the newly-established "Camp Sacramento." In the preface to a hand-written list of plants (SNWR files), Anderson remarks that "This being my first experience at plant col­lecting, my first plants were taken without roots; too few of a species were taken; certain plants molded. During the first part of the work, I had to walk half a day, often carrying the plants nearly
	Since Anderson's survey, additional collections have been made by Ross C. Hanson (1949-53), David 
	B. Marshall (1951-1962 but mostly 1954), Eugene Kridler (1956 & 1960), Edward J. O'Neill (1961), S.R. Wilbur (1961-62), and Marguerite Hills ([982). These specimens, which are stored in the refuge herbarium, were examined and are incorporated into th.is study. Annotations indicate that Herbert L. Mason examined at least some, if not all, of the Marshall collections while he was preparing his Flora ofthe Marshes ofCalifornia. Collections made at some of the other units of the Sacramento National Wildlife Ref
	The survey forming the basis for this flora was conducted between April 23, 1993 and September 6, 1994 (30 visits). During this interval, 323 species, subspecies, and varieties of vascular plants were docu­mented. An additional 14 species represented by vouchers in the SNWR herbarium have been studied and are included in the annotated plant list. Anderson's collections from 1937-38 present a problem-twenty-five of the plants in h.is list have not been found during th.is study. Some of his plants are probabl
	TABLE I. Numerical analysis of the vascular flora of the Sacramento National Wildlife Refuge. 
	FAMILIES GENERA SPECIES ADDITIONAL TOTAL NON-NATIVE CNPS LISTED VARIETIES TAXA 
	68 207 345 6 351 147 (42%) 13 
	1 
	1 
	Includes both varieties and subspecies. 

	Non-native species comprise 42 percent of the refuge flora. Th.is number does not include certain plants that have been deliberately introduced on the refuge, e.g., Monterey cypress (Cupressus macrocarpa) and big saltbush (A triplex lentiformis), which are native to other places in California. The large proportion of non­native plants is correlated to the highly disturbed nature of the refuge and is typical of similar areas in the northern Sacramento Valley. Forty-two percent of the plants at Harter's Chero
	Thirteen of the refuge plants are listed in the CNPS Inventory of Rare and Endangered Vascular Plants of California (Skinner & Pavlik 1994). All except two of these are in List lB, plants that are rare, threatened, or endangered in California and elsewhere (see Appendix I). The only significant populations of Ferris' milk-vetch (Astragalus tener var. ferrisiae) remaining in California grow on SNWR in the northwest corner of Tract AB. Before being discovered on SNWR in 1994, only two populations of Heckard's
	5 
	persislens in 1993 (Madrofio 40:209-213), the only viable populations were known from vernal pools on SNWR. Hoover's spurge (Chamaesyce hooveri), hairy orcuttgrass (Orcultia pi/osa) and Greene's tuctoria (Tuctoria greenei) also grow in vernal pools on the refuge and illustrate the importance of preserving this rap­idly disappearing habitat. 
	Nomenclature in the annotated plant list which follows is based upon The Jepson Manual (Hickman 1993). Some synonyms used in older floras or in refuge plant lists are also indicated in brackets. Author abbre­viations follow Brummit and Powell (1992) and may deviate from those in The Jepson Manual. There are no accepted standards for common (English) plant names. When available, common names correspond to those in The Jepson Manual and in the 5th edition of the CNPS Inventory (Skinner and Pavlik 1994). The r
	Voucher specimens of most of the plants found during this study have been prepared. These are de­posited in the herbarium of California State University, Chico (CHSC), and a nearly complete duplicate set is in the herbarium of the Sacramento National Refuge Complex. In the annotated plant list, vouchers are indicated by collector(s) and collection number (e.g., Oswald & Silveira 6000). If a record is based on an observation without an accompanying voucher, the observer's name is not italicized. Abbreviation
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	Keys have been modified from various sources and are simplified as much as possible. Some plants are included in the keys with the notation "at SNWR?"-these are plants that are not documented for SNWR but are known to grow in similar habitat in the northern Sacramento Valley. 
	PRINCIPAL REFERENCES 
	PRINCIPAL REFERENCES 
	Abrams, L. 1923-60. Illustrated Flora of the Pacific States. In 4 vols.; vol. IV by R. Ferris. Stanford University 
	Press, Stanford. Brummitt, R.K. & C.E. Powell. 1992. Authors of Plant Names. Royal Botanic Gardens, Kew. Hall, F.A. Jr. 1975. An Enviromnental History of the Sacramento National Wildlife Refuge. Master's thesis, 
	California State University, Chico. Hickman, J.C., Editor. 1993. The Jepson Manual. Higher Plants of California University of California Press, Berkeley. Hitchcock, A.S. 1950. Manual of the Grasses of the United States. 2nd edition revised by Agnes Chase. U.S. Government Printing Office, reprinted in 2 vols. by Dover Publications, Inc., New York. Hitchcock, C.L., A. Cronquist, M. Ownbey, and J. Thompson. 1955-1969. Vascular Plants of the Pacific 
	Northwest. In 5 vols. University of Washington Press, Seattle. Jepson, W.L. I 925. A Manual of the Flowering Plants of California. University of California Press, Berkeley. Mason, H.L. I 957. A Flora of the Marshes of California. University of California Press, Berkeley. Mensik, J.G. & P. O 'Halloran. 1990. Monitoring marsh management on the Sacramento National Wildlife 
	Refuge Complex. Trans. West. Sec. Wildt. Soc. 26:24-28. Munz, P.A. 1973. A California Flora with Supplement. (Combined edition of Flora (1959) and Supplement (1968)). University of California Press, Berkeley. Oswald, V.H. I 988. Survey of the Vascular Plants of Harter's Cherokee Ranch. Unpublished report on file in t11e Herbarium, California State University, Chico. Oswald, V.H. I 989. Survey of the Vascular Plants of the Butte Sink Wildlife Area. Unpublished report on file in the Herbarium, California Stat
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	ANNOTATED PLANT LIST 

	KEY TO THE MAJOR PLANT GROUPS 
	KEY TO THE MAJOR PLANT GROUPS 

	I Plants w;thout seeds or Dowers. reproducing by 1-ceU..:d spores borne in sporangia .. . 
	.. FERN ALLIES (page I) 
	.. FERN ALLIES (page I) 

	I Plants With seeds produced in cones or by flowers. 
	2 Plants without Oowers: seeds borne on the swface ofa cone scaJ..: or ~rry-like structures . 
	2 Plants without Oowers: seeds borne on the swface ofa cone scaJ..: or ~rry-like structures . 
	. . ... GYMNOSPERMS (page 1) 
	2 Plants producmg flowers; seeds borne inside a fruit developing from the ovary of the 
	Oower. 
	) Leaves net-veined; flowers usually on a plan of4 or 5. embryoruc leaves 2 .... 
	......... DICOT FLOWERJNG PLANTS (page I) 
	3 Leaves mostly parallel-veined; Oowers mostly on a plan of3; embryonic leaf I .. .. 
	...... MONOCOT FLOWERING PLANTS (page 18) 
	FERN ALLIES 

	I Plants floating on quiet water of ponds and streams or growing on wd soil at dry-down; leaves small, sessile, with overlapping blades .. .. ~ollaceae I Plants rooted in mud o f shallow ponds or becoming tenestrial as the pond dries; leaves either resembling a 4-leaved clover or Uuead-like and lacking e. blade ... .. Marsileaceae 
	AzoLLACEAE-MOSQUITO FERN FAMILY 
	AzoLLACEAE-MOSQUITO FERN FAMILY 

	Azollaflliculoides Lam. -LARGE MOSQUITO FERN. Common and widespread small, floating plant in quiet waters of ponds and ditches, often forming a solid greenish-red mass (Anderson 5; Hanson l 1-51). Plants reproduce vegetatively during most of the year. 
	MARSILEACEAE-MARSILEA FAMILY 
	MARSILEACEAE-MARSILEA FAMILY 

	I Leaves With a slender petiole and 4-Jeaved clover-like blade ... . ..... Marsilea I Leaves thread-like, withoul an expanded blade... . ....... Pilularia 
	Marsilea vestiJa Hook & Grev. ssp. vestiJa-HAIRY WATER-CLOVER . Apparently uncommon plant ofvernal pools, flooded depressions, and along drains and canals (Anderson 61, without a specific location; Hanson in 1951, without a specific location; Oswald 5362, T2 ). During the winter and early spring, it can be recognized · by the floating clover-like leaves. It becomes terrestrial at dry-down, resembling Oxalis (to which it is referred in Anderson's 1937-38 list). Sporocarps, which are needed to determine the s
	11

	Pilularia americana A.Braun -AMERICAN PILL­WORT. Common but inconspicuous grass-like plant growing in vernal pools and seasonally flooded marshes (Oswald 5315, TD) , becoming stranded on mud at dry­down. The plant can be readily identified once it is dug out of the mud by its basal, pea-like sporocarps. 
	3

	GYMNOSPERMS 
	GYMNOSPERMS 

	I Leavi:s scaJe-like. thickly covering the branches... . .......... Cupressaceae I Leaves needle--like, in bw,dles of2-5 ..... . ...... Pinaceae 
	CUPRESSACEAE -CYPRESS FAMILY 
	CUPRESSACEAE -CYPRESS FAMILY 

	I Foliage gray; outer leafsurface with a conspicuous gland; bade smooth. thin. peeling in thin 
	strips or plates.. cherry red ... .. Cupresm s arizonica 
	strips or plates.. cherry red ... .. Cupresm s arizonica 

	I Foliage green~ outer leafsurface without a conspicuous gland~ bark fibrous, rich brown aging 
	ash-gray..... . ............ Cupressusmacrocarpa 
	ash-gray..... . ............ Cupressusmacrocarpa 

	Non-native plants are indicated by an italic, non-serif typeface (Conium maculatum); plants that appear in non-italic boldface (Chamaesyce hooveri) are listed in the 5th edition ofthe CNPS Inventory (Skinner and Pavlik. 1994). 
	1

	Cupressus arizonica Greene ssp. arizonica -ARI­ZONA CYPRESS. A gray-foliaged shrubby tree with the bark peeling in small plates is planted in several loca­tions at the headquarters complex (Oswald 5812). This tree is native to Arizona, northern and central Mexico, and northern Baja California. It is a rare native in the Cuyamaca Mtns. of southern California, but is widely planted in California as a windbreak . 
	Cupressus arizonica Greene ssp. arizonica -ARI­ZONA CYPRESS. A gray-foliaged shrubby tree with the bark peeling in small plates is planted in several loca­tions at the headquarters complex (Oswald 5812). This tree is native to Arizona, northern and central Mexico, and northern Baja California. It is a rare native in the Cuyamaca Mtns. of southern California, but is widely planted in California as a windbreak . 
	Cupressus macrocarpa Gordon -MONTEREY CY­PRESS. A shrubby tree with green foliage and fibrous bark grows on the margin of t11e woodlot in t11e north­east comer of Tract 31, where it was planted (Oswald 58l 0). Native to the coast of California, Monterey cy­press is widely planted elsewhere. 
	PINACEAE-PINE FAMILY 
	Pinus halepensis Mill. -ALEPPO PINE. Several 2needle pines, native to the Mediterranean region, have been planted at the headquarters complex (Oswald & Silveira 5801). 
	-

	DICOT FLOWERING PLANTS KEY TO FAMILIES 
	I Pelals lacking or not evident (calyx sometimes petal-like). 2 Woody trees. shrubs. o r vines. 
	3 Leaves compound. 4 Leaves a1temale~ fruit a nut... ... hglandauat 4 Leaves opposite:~ fruit winged. indehi.s.cent ...... Oleaceae (Fra.x.inus) 
	3 Leaves simple. 
	5 Juice more or less milky (break petiole of yoW1g lcal); akenes in a highly modified multiple fruit (fig. mulbeuy. osage orange)... . ........... Moraceae Juice watery; fruit not as above. 6 Flowers. at least the male, in c:alkins or catkin-1:u-e inOores.ccnoes ...... Solicaceae 6 Rowers not in ca1.kin5. 
	7 Leaves ofmature branches opposite.... . ....... Oleaceae 
	7 Leaves of mature branches alternate.. ..................... Myrtaceae (Eucalyptus) Herbaceous plants, sometimes slightly woody at the base only. 8 Aquatic plants, growing more or less submerged or on wet mud as water level drops. 
	9 Leaves dissected., whorled... . ........ Cuatophyllaceae 9 Leaves entire. opposite (lhe terminal ones sometimes crowded into rosettes) ... .................... ............... CaJJilrichaceae 8 Land plants, sometimes growing in wet places. 10 Both sepals and petals absent; Oowers staminate or pislillate. borne in cluster.; sur­rounded by an involucre resembling a perianth; capsule 3-lobed; sap milky .. . .... .... Euphorbiaceae 10 Sepals present (sometimes petal-like). 
	11 Style and stigma single. 12 Calyx S--{; parted~ stamens 6-7... . ... Euphorhiaceae (Eremocarpus) 12 Calyx mostly 4-parted: stamens 4 ... . ... Urlicaceae 
	11 Styles and stigmas more than I. I) Leaves palmatcly compoWld .. . ........ Cannabaceae (Cannabis sativa L.) 
	I 3 Leaves simple. 14 Ov;uy more than I-chambered... . . ....... Molluginaceae 14 Ovary 1-<:hambered. 
	15 Ovules or seeds more than I~fruit a capsule~ leaves opposite...... .. ......... Caryophyllnceae 
	15 Ovule or seed solitary; fruit mostly an akene or utricle. 16 Leaves with evident stipular sheath above each node . Polygon.a.uae 16 Leaves without stipulac sheath. 
	17 Calyx 6-cleft .. .. Polygonaceae 17 Calyx lobes o r sepals I. 4, or 5. 
	18 Bracts subtending the Oow= not scarious; plants mealy, glandular-pubescent., or glandular-resinous .. Chenopodiaceae 18 Bracts subtending the Oo wers scarious; plants not mealy. glandular-pubescent, or glandular-resinous , .. Amaranthaceae 
	I Pelals pre>ent. evidenl 19 Pelals sepante. 
	20 Stamens nwnerous. more than twice as many as petals. 2 I Woody shrubs..... . .... Rosaceae 21 Herba=us plants. 
	22 Sepals 2.... . .............. Porrulacaceae 22 Sepals more than 2. 23 Plants not succulent., not covered with papillae~ leaves not cylindrical .... ....... Ranunculaceae 

	23 Plants succulent.. covered with papillae; leaves cylindrical ............... Aizoaceae 20 Stamens fewer, not more lhan twice as many as the petals. 
	24 Pistils more Ulan l. nearly or quite separate. 25 Plants fl e:i;hy, al least the leaves so... . Crassulaceae 25 Plants not Deshy. 
	24 Pistils more Ulan l. nearly or quite separate. 25 Plants fl e:i;hy, al least the leaves so... . Crassulaceae 25 Plants not Deshy. 
	26 Stamens attached below tile ovary~ small herbaceous plants Wlth lo ng tail-like spike of pistils .......................................... RCJ11unculaceae (Myosurus) 26 Stamens attached to a flora] tube; refuge plants with woody, prickly stems .. . . .... Ro,aceae 2d Pistil I, of I or more carpels Ulat ace more or less united. 27 Plants trailing or climbing by mc:ans of tendrils; leaves pal.mately veined . 
	Vilaceae 
	27 Plants not clirnblllg by means of tendrils. 28 Styles 2-5, scparale to near the base or fiised i.n lower third. 29 Plants weU-developed trees or shrubs. 30 Leaves small. scale-like, appressed~ flowers nii.nut.e. i.n large clusters .. . ........................... ... ..... T amaricaceae 30 Leaves weU developed.. . ....... . Anacardiaceae 29 Plants either herbaceous or more or less woody vines. 31 Plants submerged or on wet mud Oats and rooting at the nodes ... .... Elatinaceae 3 I Plants t=estrial 32 Ova
	32 Ovary superio r. 33 Leaves compound,-with 3 leaJlelS ..... Oxalidaceae 33 Leaves simple. 
	34 Sepals 2.. ... Porrulacaceae 34 Sepals 3 or more. 35 Plants not salty Lasting when touched to the tongue~ capsule 3--10-valved or -toothed; placenta largely cenlra.l .. 
	.. Caryophyllaceae 35 Plants salty Lasting when touched to 1.he tongue; capsule 24-valved; placenta basal but pa.rietaJ ........... Prankniaceae 
	-

	28 Sty1e I, sometimes more or less divided at the apex. 36 Ovary inferior.. . . ................................. . Onagraceae 36 Ovary superior, but sometimes appearing inferior because it is enclosed Ul 
	but not fused Lo the Doral tube. 37 Plants well developed shrubs or trees; flowers pea-like; fruit a legwnc .. .. Pabaceae 
	37 Plants herl>aceous. 38 Sepals 2 or 3.... ..... Portulacaceae 38 Sepals 4 or 5, sometimes more. 
	39 Flowers pea-like Fabuceae 39 Flow= nearly or quite regular. 
	40 Leaves compound,-the leaflets entire. 41 Leaves opposite; leaflets 1()-16 Zygophyllacea, 41 Leaves alternate: leaflets 3.. Oxalidaceae 
	40 Leaves simple or ifcompound. the leaOets toothed. 42 Ovary appearing inferior (actually superior and 6"" in a Doral tube)... . .. Lythraceae 
	-

	42 Ovary clearly supenor 43 Sepals and petals 4.. . ............. Brassicaceae 43 Sepals and petals 5. 
	44 Style persistent in fruit. each carpel with a ta.i.l-like appendage .. . ................................. Geraniaceue 44 Style not persistent in frui~ each carpel (wlless 
	-


	aborted) developing into a rounded nutlet .. .................. Limnanthaceae 19 Petal,; more or less fused. often markedly grown together. not pea-like. 45 Ovary inferior or partly so. 
	46 Stamens wtited by the anthc:TS. 47 Flowers in llwolucrate heads~ stamens fused to the coro ll3 .... . A..sleraceae 47 Flowers not in Ul.volucrate heads~ stamens free from corolla ...... Campanulaceae 
	46 Stamens wtited by the anthc:TS. 47 Flowers in llwolucrate heads~ stamens fused to the coro ll3 .... . A..sleraceae 47 Flowers not in Ul.volucrate heads~ stamens free from corolla ...... Campanulaceae 
	46 Stamens distinct. 48 Ovary 1-chamber~d; flowers in short spikes or heads .. Dipsacaceae 48 Ovary 2-5 chambered; flowers not arrafi8Cd "-' above. 
	Ulvolucr.il 


	49 Herbs .. . &biaceae 49 Siu-ubs .. .. Capri/o/iaceae 45 Ovary superior. 
	.SO Stamens more than 5. 51 Leaves simple .............................................. Malvaceae 51 Leaves 3-foliate ... .. ........... Oxalidaceae 
	.SO Stamens more than 5. 51 Leaves simple .............................................. Malvaceae 51 Leaves 3-foliate ... .. ........... Oxalidaceae 
	50 Stamens not more than 5. 52 Plants lacking chlorophyU~ twining yellowish stems with no coruicction to the ground .. .. ........ Cusculaceae 52 Plants with chlorophy!L 53 Corolla more or less irregular. 54 Fruit of2-4 nutlets; leaves opposite. 
	55 Ovary 4-lobed; style arising between the ovary lobes. clelt at the apex ... . Lamiaceae 55 Ovary not lobed; style apical. entire ................................. Verhenuceae 
	54 Fruit a capsule. 56 Plants aquatic or on mud~ leaves with um-shaped bladders for trapping prey ... Lentibulariaceae '.>6 Plants t=estrial, the leaves not modified for trapping prey. 57 Ovary I -chambered; capsule ending in a long dehis«:nt horn ... ............................................................ Martyniaceae 
	51 Ovary 2-chambered; capsule not as above. 58 Woody vine with large orange-red Oowt!rs ............ Bignoniaceae 58 Annual to perennial herbs; Dowers various Scrophulariaceae 
	53 Corolla regular. 59 Plants with milky juice .. A.sclepiadaceae 59 Plants without milky juice. 
	60 Corolla small. veinless. dry-scarious .. . .... ....... Pla,11aginaceae 60 Corolla with veins, nol dry-scarious. 61 Ovary 4-chanibered, commonly d-lobed, each lobe fo mung a nutl<t W1.less aborted); inflorescence usually a coiled cyme.. Boragmaceae 61 Ovary 1-, 2-,or )-chambered. 62 Style 3-cletl; ovary 3-chambered; capsule 3-valved .. ...................... Polemoniaceae 
	62 Style not 3-cle fl: ovary I· ot 2-dwnbered. 63 Calyx 4-5 toothed or de~ 5tyle I. entire Solanaceae 63 Calyx of 5 distinct sepals or sepals wtited only at their base; 
	styles 2 or I. usually partly divided. 64 Plants twining or trailing or, if erec~ in allcaline places; corolla with Oat folds i.n bud .. . ........... ....... Convolvulaceae 64 Plants erect or diffuse; corolla without fiat folds i.n bud. 65 Leaves mostly aJtemate, inflorescence of\en coiled .. ........ Hydrophyllaceae 65 Leaves opposite; inflorescence variable, not coiled ... ...................... Gentianaceae 
	-

	AlZOACEAE-FIG--MARIGOLD FAMILY 
	Mesembryanthemum nodiflorum L. 
	-


	SLENDER-LEAVED ICEPLANT. Represented by a single waif growing in gravel on the edge of Parking Lot D on Norman Rd. at Logan Creek (Oswald 6215)_ This an­nual is a native of southern Africa. In California it is typically found on coastal bluffs and margins of saline wetlands from San Francisco Bay southwards. Spring_ 
	AMARANTHACEAE-AMARA.NTH FAMILY 
	AMARANTHACEAE-AMARA.NTH FAMILY 

	Lnflorescence of compact axillary clusters. 2 Plant erect; .sepals of the pistillate flowers about equal.. .. AmarCJ111hu, albus 2 Plant prostrate; sepals of pistillate Dowers very unequal I well developed, 2 much re
	-

	duced or even lacking .. . ............ Amaranthu.t caJifornicu.t LnDorescence of terminal spikes... . ................. Amaranlhu.t retroflu:u.r 
	Amaranthus a/bus L. -l'vMBLEWEED. Common and often locally abundant weedy annual along roads and on the dry beds of vernally wet pools and depres­sions (Marshall in 1954; Oswald 5494, NW comer of Tl6). Late spring and summer. 
	1

	Amaranihus californicus (Moq.) S.Watson -CALI­FORNIA AMARANTH. Locally abundant annual on the dry beds of seasonally flooded marshes (Oswald 5770, T4) . Summer. 
	2

	Amaranthus retroflexus L. -RED-ROOTED AMARANTH. Uncommon weed around headquarters and on road beds in 1937 (Anderson 66). No plants were found during the 1993-94 survey_Native to tropical America. Late summer. 
	ANACARDlACEAE-SUMAC FAMILY 
	ANACARDlACEAE-SUMAC FAMILY 

	Toxicodendron diversilobum (Torr. & A.Gray) Greene -PACIFIC POISON-OAK. Known only from the woodlot in the northeast comer of Tract 31 south of Norman Rd. (Oswald in 1993). Spring. [Rhus diversi­loba Torr. & A.Gray] 
	A.PlACEAE-CARROT FAMILY 
	A.PlACEAE-CARROT FAMILY 
	[Umbel/iferae] 

	Lnflorescence head -Wee, not Wllbellate; leaves spiny... . ........................ Eryngium ln..floreseence a distinct tunbel although the secondary umbels may be head..like; leaves not spiny. 2 Ovary and fruit bearing prickles or bristles. 
	3 Fruit with a beak .. . . ...................................... Anlhri.tcu.t 
	3 Fruit with a beak .. . . ...................................... Anlhri.tcu.t 
	Fruit lacking a beak. 4 Rays 1-12; involucre none or of I linear bract .................................. .............. Tori/i.r 4 Rays numetous; involucral bracts pinnate (at SNWR?) ............... Dauc,,s caro1a L. 
	Ovary and fruit glabrous. 4 Fro.it circular lJ\ cross sectio n or Oattened somewhat laterally-, lateral ribs not conspicu­ously winged. 
	8 
	Flowers yellowish~ stems not pwple-dotted; herbage with a slrong odor ofanise .... 
	...... ................... Poeniculum 
	} Rowers white; stem pwple-dotted; herbage wilh an w,pkasant odor (CAlJTION! 
	DEADLY IF INGESTED)... . . Conium 
	4 Fruit flattened dorsally; lateral ribs conspicuously winged ... ........... ... Lomatium 

	Anthriscus caucalis M_Bieb. -BUR-CHERVIL. Lo­caJly abundant weedy annual along the banks of ponds, dikes, and other disturbed places, often growing in the shade of sluubs or tall weeds(Oswald 6027, NE corner T3\ Native to Eurasia_ Spring. (A_ neg/ecta Boiss. & Reut var. scandix (Scop.) HyL; A_ scandicina (Weber) Mansf.; A. vulgaris (L.) Pers.] 
	Conium macu/atum L. -POISON-HEMLOCK. Common and widespread European biennial along roads, ditches, and ponds (Oswald 6111, NW comer TAB\ The juice ofthe fresh leaves and green fruits contains highly toxic alkaloids. Spring. 
	Eryngium vaseyi J.M.Coult. & Rose -COYOTE­THISTLE . Conunon and widespread herbaceous peren­nial ofvernal pools, marsh edges, and vernally wet, grassy fields (Oswald 5404, TAB; Oswald 5492, Tl3). Late spring to early summer. 
	3
	3

	Foeniculum vulgare Mill. -FENNEL. Occasional to locally abundant herbaceous perennial along creeks and ponds (Oswald 5694, Logan Creek bordering P 1A; Oswald, Sedge ofT23; Oswald, along Hunters Creek). Native to soulhern Europe. Late spring and summer. 
	3

	Lomatium caruifolium (Hook. & Arn.) J.M.Coult. & Rose var. denticulatum Jeps. -ALKALI-PARSNIP. A few planls were reported as scattered along the west boundary in 1938 (Anderson 73). The plant is incon­spicuous and, if it still survives, was overlooked during t11e 1993-94 survey. Early spring. [L. humile (J.M. Coult. & Rose) Hoover ex Mathias & Const,mce) 
	Tori/is nodosa (L.) Gaertn. -KNOTTED HEDGE­PARSLEY. Common weedy annual in distllibed soil along ditches, roads, and levees (Oswald 5368, ditch along E side ofTAB). Spring. 
	3

	AsCLEPIADACEAE -MILKWEED FAMILY 
	AsCLEPIADACEAE -MILKWEED FAMILY 

	I Hoods about as long a.s stamens and stigma; pods smooth................. kclepiasfasciculari, 1 Hoods 2-3 times as long as the stamens and stigma; pods prickly ............ kclepias~cio,a 
	Asclepiasfascicularis Decne. -NARROW-LEAVED MILKWEED. Herbaceous perennial forming colonies along creeks and in vernally wet, grassy depressions (Anderson 51, rare along Logan Creek E of headquar­ters; Oswald 5573, NE corner ofT4 l). Summer. [A. mexicana Cav., misapplied) 
	Asclepias speciosa Torr. -SHOWY MILKWEED. Re­ported as rare in lhe NE'!. of lhe NEY. ofsection 12 (in or near present-day Cell I ofTract E) in 1937 (Ander­son 40). Attempls to relocate lhis species during lhe 1993-94 survey were unsuccessful. Summer. 
	ASTERACEAE -SUNFLOWER FAMILY 
	ASTERACEAE -SUNFLOWER FAMILY 
	[Compositae] 

	I Plants lhistle-Wce; sap no, milky. 2 Leaves not prickly on the margins ... . .... Cenlaurea 2 Leaves prickly on the margins. 
	3 Leaves white-mottled along !he veins .. .. . .. Silybum 3 Leaves not white-mottled.... . . .................. C1rsium I Plants nol lhistle-Wce or, ifspiny, wilh milky sap. 4 Corollas all sll"ap-shaped, }-toolhcd al •pex; sap milky or colored. 
	3 Leaves white-mottled along !he veins .. .. . .. Silybum 3 Leaves not white-mottled.... . . .................. C1rsium I Plants nol lhistle-Wce or, ifspiny, wilh milky sap. 4 Corollas all sll"ap-shaped, }-toolhcd al •pex; sap milky or colored. 
	5 Flowers btue or pwplc. 6 Flowers blue: pappus ofmembranous scales, the alcenes not ~ed ..... Cichorium 6 Rowers pwple; pappus o[[ealhery bristles. !he al:enes conspicuously beaked ... 
	...... Tragopogon Flowers yeUow to creamy white 7 Pappus ofmembranous sea.Jes that &Je gradually or abruptly awned above. 
	8 Akenes < 3 rrun long: scales 2 nun Jong or less .................... Microseris elegtuu g Akenes > 3 mm long. 
	9 Pappus scales linear-lan«ol>te, mostly smoolh or lightly scabrous, 1apering evenly into the awn... . . ..... Microseris acuminata 9 Pappus scales lanccolate to circular, scabrous or more oft.en hairy, gradually 
	OT abruptly tipped by 8Jl 8""11 . . . ........ M icroseris dougla.Jii 7 Pappus o[bristles. 10 Akenes (•t least !he inner) wilh a slender beak_ 11 Plants wilhout a leafy st.em. the Dowering stems Wll.h small bracts only ... . . ...... ......................... Hyp<>choeri, 11 Plants with• leafy stem. 12 Flowers yellow·, surf.ace of k:aves with coarse, barbed, usually pustulatebased bristles... . ... ..... Picris 
	-

	12 Flowers creamy to whitish; s\.Ul.ace ofleaves smooth. spines., ifpresent re­stricted to the midribs and mugins ofthe leaves. 13 Leaves linear-lanceol>te or pinnately cut wilh linear-lanceol>te lobes. 
	!he margins entire or wilh distantly-spaced small teelh; panicle spike­like, with short ascending branches... . .. Lactuca saligna 13 Leaves oblong or elliptic in oulline. !he margins conspicuously spiny-
	toothed~ panicle open. with widely spreading branches........ . . ... l.Actuca ,erriola IO Akenes without a beak. 14 Auricles ofleaves rounded: akenes smooth at least between the ribs ... 
	....... Sonchus (l.fper 14 Awicles of leaves acute; a.kenes finely wrinkled or ruberculate between the ribs ............... ....... Sonchu, oleraceus 
	4 At least some corollas tubular; marginal strap-shaped corollas. when presen~ 2-l-toolhed; .sap watery. I} R.ays •bsent or vestigial. 
	16 Pappus absent. 
	17 Male and female Dowers in separate. distinctive heads, !he male heads usually uppennost IS Phyllaries ormale heads distinct; invohicre or female heads becoming a stout 
	spiny bw. 19 Leaves with conspicuous ~forked spines in thCU' axils .. 
	...................... Xanthium spinosum 19 Leaves without spines in axils... ... Xanthium ,trumarlum Ig Phyllaries ormale heads united; female heads not • stout bur.......... Amhro,ia 
	17 Male and female flowers not in separate beads. 20 Phyllarics lacking. !he heads subtended by involucre-Wce leaves. 21 Leaves surrolDlding base o[head about equaling head ... . .. ....... .................................. Psilocarphu, bre11i.uimus 21 Leaves at base ofhead much swpassing head. ...... Psilocarphu, oregonu., 
	20 Phyllaries in 2 or more usually overlapping series. 22 Heads in a paniculate or spicate utflorcscence. . .................. Artemi,ia 22 Heads solitary or in head-Wee clusters. 
	23 Akenes. especially !he marginal. on stall:., ............ Colli/a 23 Akenes sessile. 24 Akenes shed readily from head at maturity; top of alcene entire. !he sides wilh 2 glandular lines !hat extend !he leng1h of!he al:ene ... . .. .......................... Chamomi/Ja suawoltn.1 
	24 Akencs remaining attached to head at marurity. removed with diffi. culty, top o f alo,ne wilh two short lobes. each wilh an elliptic to obovate gland extending less than halflhe length of the aken<... 
	.. ................ . Chamomilla occidentali, 16 Pappus present 2} Pappus of2 downwardly barl>ed •wns ........... . .. ......................... ............... Bid,n, 
	25 P•ppus ofcapillary bristles. rucly ou"'1 scales. 
	wilh addition.al 

	26 Phyllaries completely scarious or transparent; herbage more or less white wooUy. 27 Clusters of heads leafy-bractcd; plant, rarely as much as 3 dm high .... 
	....................................................................... Gnaphalium pabJ,1rt 
	27 Clusters of heads not leafy-bracted; plant, usually 2-1 Odm high. 28 Older leaves green, at least above ................. Gnaphalium califomicum 28 Leaves pennanently tomentose. 
	29 Disk flowers reddish to pinkish. ................. Gnaphalium lu1,o-album 29 Disk Dowers distinctly yellow..... .. .. .... .. Gnaphalium stramineum 
	26 PhyUaries herbaceous or only partly scarious or transparent; herbage not white-woolly. 30 Leaves coarsely toothed to pinnately lobed.... ... Su,«io 30 Leaves entire or finely toolhed. 
	31 lnvotucre glabrous or nearly so... ....... Conyza , 31 lnvolucre copiously hairy. 
	canalUn.ri

	32 Phyllaries often whitish on inner race when reflexed; head I cm across when pressed .................. Ccnyza 32 Phyllaries usually red-brown on inner race when reflexed; heads less than I cm >cross when pressed.... ·-····· ................. Conyzaj/oribunda 
	bonarlen.sb 

	I J R.ays present 33 Pappus >bsent (or present only on sterile disk alcencs). 
	34 R.ays white. 35 Leaves highly dissected: herbage nol glandular. .. .... Anlhemis 35 Leaves entire~ herbage copiously clari::-gfandular ............ Hemizonia conge,ta 
	34 R.ays yellow. 

	9 
	36 Spring-Oowering plants: bracts between disk (lowers sharp-pointed at tip .. 
	36 Spring-Oowering plants: bracts between disk (lowers sharp-pointed at tip .. 
	..... ...... ......... .. ................ .. ....... .. .. .................................... H~mizonia pungens 
	36 Summer and fall (lowering plants: bracts between disk flowers fleshy at tip. 
	not sharp-pointed... . . ..................................... Hemizonia parryi 
	33 Pappus present on some or all of the fertile akenes. 
	37 Akenes with a pappus of scaJes or of stiff awn.s (deciduous in Helian1hus). 
	38 Receptacle cha(fy lhroughoul or with a circle of cha(fy bracts sw-rowid.ing the 
	disk (lowers. 
	39 lnvolucre ofseveraJ overlapping series ofphyllaries ................. Helianthus 
	39 lnvolucrc of I series of phyllaries. 
	40 Rays conspicuous. basally yellow with a white outer half: pappus not of 
	conspicuous silvery scaJes. . . ................................................ Layia 
	40 Rays inconspicuous. yellow turning crimson; pappus of conspicuous 
	silvery scaJes ...................................................................... Achyrachaena 
	38 Receptacle not chaffy. 
	41 Perennial. often woody at the base; leaves alternate. broad; heads gummy. 
	the tip of the phyllanes sha1ply re(]exed or looped.. Grir,ddia 
	41 Delicate spring annuals; leaves opposite; heads nol gummy, the tip of the 
	phyllaries not looped. 
	42 Pappus parts of2 kinds. consisting of slender aWrLc. gradually widening 
	to the base. interspersed between small nearly square. irreguJarly cleft. 
	scales; leaves usually pinnately lobed. 
	ITUTI long; plants forming bright 
	43 Leaves filiform; akenes less than 1.5 

	yellow bands along vernal pools and vernally wet drainages ... 
	.................................................... La.rtheniafremontii 
	43 Leaves linear, the Wldivided portion 2-11 nun broad: akenes more 
	than 2 ITUTI long; plants growing in ditches and on moist alkaline Oats 
	............................................................................ Lasthenia minor 
	42 Pappus pans of I kind; planls often on belier drained upland .. 
	44 Leaves all essentially entire; corolla tillning dark red in alkali (solu
	-

	tion of NaOH. e.g., Drainoc, or KOH) ........ Lasthmia cali/omica 
	44 Leaves, especially the m.iddle ones. usually pinnately lobed or cleft.; 
	corolla not turning red in alkali .................. Lasthenia platycorpha 
	37 Akenes with a pappus of soft. capillary brisUes. 
	45 Rays yellow ........................................................................................ Eutham,a 
	45 
	Rays white, blue, or pwpli.sh. 

	46 Rays white. inconspicuous. 
	47 lnvolucre glabrous or nearly so .............................. Conyza canadensis 
	47 lnvolucre copiously hairy. 
	48 Phyllaries often whitish on inner face when re(]exed; head I cm 
	across when pressed..... . ................ Conyza bonarie,uis 
	48 Phyllaries usually red-brown on inner face when re(]exed: heads less 
	than I cm across when pressed ............................. Conyzaj/oribunda 
	46 Rays pwplish lO blue. short but more or less conspicuous ................ Arter 

	Achyrachaena mollis Schauer -BLOW-WIVES. Oc­casional to locally abundant annual in grassy places along roads and in upland fields (Anderson 94, abun­dant almost everywhere in 1938; Hanson in 1950, with­out a location; Oswald 5351, NE corner T42). Spring. 
	Ambrosia psilostachya DC. -WESTERN RAGWEED. Conunon pererutial fonning spreading colonies along the edges of roads, ponds, and fields, especially in the southern part of the refuge (Anderson l 0, SE comer Sect. 35 in 1937; Oswald & Silveira 5804, T44). Late summer and fall. [Includes var. californica (Rydb.) S.F.Blake] 
	Anthemis cotula L. -MAYWEED. Occasional to locally abundant weedy annual along roads, in parking lots, and in grassy fields (Wilbur in 1961; Oswald 5465, Parking Lot B, NW comer T32). Native to Europe. Late spring and early summer. 
	Artemisia douglasiana Besser -MUGWORT. Herba­ceous pererutial fonning colonies along creeks and drainages (Oswald 5809, edge of Parking Lot C, NE corner T4 l). It is not conunon on the refuge. Late sum­mer and fall. 
	Aster subulatus Michx. var. Ligulatus Shinners ANNUAL SALTMARSH ASTER. Conunon in dry to moist fields, marsh edges, and depressions (Marshall in 1954; Oswald 5940, Wetlands Hiking Trail in Tl 1 \ Late summer and fall. [A. exilis Elliott] 
	-

	Bidensfrondosa L. -STICKTIGHT. Common annual on the edge of marshes and pools and on the banks of 
	Bidensfrondosa L. -STICKTIGHT. Common annual on the edge of marshes and pools and on the banks of 
	sloughs and other waterways (Wilbur in 1961; Oswald 5769, T4). Late sununer and fall. 
	2


	Centaurea solstitialis L. -YELLOW STAR­THISTLE . This annual weed was already conunon over most of the area in 1937 (Anderson 52). It remains widespread, and locally abundant along roads, ditches, and in dry fields (Hanson in 1951 ). Native to southern Europe. Spring into late autumn. 
	Chamomilla occidentalis (Greene) Rydb. -VALLEY PINEAPPLE-WEED. Widespread and locally abundant weedy annual in dry soil on levees, along roads, and in other disturbed places (Oswald 5366, levee road border­ing TC). Not listed from the Sacramento Valley in The Jepson Manual. Spring. [Matricaria occidentalis Greene] 
	1

	Chamomilla suaveolens (Pursh) Rydb. -COMMON PINEAPPLE-WEED. Apparently unconunon annual on the refuge and known only from a single waif in gravel of Parking Lot Bat the northwest comer of Tract 32 (Oswald 5466). There is some question as to whether pineapple-weed is native to California (it is listed as an alien in The Jepson Manual). Spring. [Matricaria sua­veolens (Pursh) Buch.; M. matricarioides (Less.) Porter] 
	Cichorium intybus L. -CHICORY. Perennial weed with attractive blue flowers tlrnt is found in localized infestations along some of the roads on the refuge (Oswald, near the woodlot S of the Checking Station; Oswald, N side of Pl). Native to Europe. Summer. 
	Cirsium vulgare (Savi) Tenore -BULL THISTLE. Conunon annual weed in moist places along marshes and waterways (0 'Neill in 1961). Summer and fall. [C. lanceolatum (L.) Scop.] 
	Conyza bonariensis (L.) Cronquist -Smrrn AMERICAN HORSEWEED' Uncommon annual weed in roadside gravel along Norman Rd. (Oswald &Ahart 5421). Native to South America. Late spring. [Erigeron /inifolius Willd.] 
	Conyza canadensis (L.) Cronquist var. glabrata (A. Gray) Cronquist -CANADIAN HORSEWEED. Conunon annual of dry fields, margins of ponds, and roadsides (Anderson 38, sparse near the entrance gate in 1937; Oswald 5775, N edge ofT2; Marshall in 1962). Al­tl10ugh weedy in habit, Cronquist (Vase. Plants of the Pac. NW, 5: 145. 1955) considers our western plants with nearly glabrous stems to be native. The eastern phase of the species with spreading stiff-hairy stems sometimes occurs in California as an introducti
	3

	Conyza floribunda Humb., Bonpl., & Kunth MANY-FLOWERED HORSEWEED. Conunon tall, weedy an­nual along trails, roads, and levees (Oswald 5887, Wet­land Hiking Trail in T 11). Native to S. America. Late summer and fall. 
	-
	1 

	Cotula coronopifolia -COMMON BRASS­BlJITONS. Common and widespread weedy annual in 
	10 
	10 

	wet clay soils along ponds, in shallow ditches, and in other vernally wet places (Marshall in 1955, without a location; Oswald 5306, T2) . Not listed from the Sacra­mento Valley in The Jepson Manual. Native to south Africa. Spring. 
	3

	Euthamia occidentalis Nutt. -WESTERN GOLDEN­ROD. Locally common along creeks and in low fields (Oswald 5889, T44 on the N side of Hunters Creek). Late summer and fall. [Solidago occidental is (Nutt.) Torr. & A.Gray) 
	Gnaphalium califomicum DC. -CALIFORNIA CUD­WEED. Uncommon biennial along the branch of Logan Creek running through Refuge Headquarters (Oswald 5467, TI 1). Late spring. 
	2

	Gnaphalium luteo-album L. -WEEDY CUDWEED. Locally common annual in wet soil along ditches and ponds (Oswald 5468, ditch on the west edge ofTl 1near Refuge Headquarters; in TCnear the Gravel Pit). Spring into fall. 
	3 
	1 

	Gnaphalium palustre Nutt. -LOWLAND CUDWEED. Annual forb forming large localized populations in ver­nal pools, on the dry bed of marshes, and along the edge offloaded fields (Wilbur in 1961; Oswald 5304, T2) . Spring. 
	3

	Gnaphalium stramineum Humb., Bonpl. & Kunth COTTON-BATTING PLANT. Known only from an old col­lection (Wilbur in 1961) from the edge ofa flooded millet (watergrass) field. [G. chilense Spreng.] 
	-

	Grindelia camporum Greene var. camporum GREAT VALLEY GUMPLANT. Common and widespread perennial in dry fields, dry margins of vernal pools, and similar vernally wet but summer dry places (Anderson 53, over most of the area; Hanson 10-51 without a loca­tion; Oswald 4408, N side Tl8). Plants are often woody at the base, sometimes becoming well-developed shrubs. Summer into late fall. 
	-

	Helianthus annuus L. ~ COMMON SUNFLOWER Un­common in grassy fields bordering drying ponds (Oswald 5642, TD). Summer. [Includes ssp.jaegeri (Heiser) Heiser; ssp. lenticularis (Douglas) Cockerell; var. macrocarpus (DC.) Cockerell) 
	2

	Hemizania congesta DC. ssp. luzulifolia (DC.) Babe. & H.M.Hall-: HAYFIELD TARWEED. Locally abun­dant annual of dry grassy fields, especially in the south­ern part of the refuge (Anderson 26, NE quarter Sect. 13; Oswald 5808, NE comer ofT41; Marshall in 1954, dike along PIB). The plant has a strong balsamic odor. Late summer and fall. 
	Hemizania parryi Greene ssp. rudis (Greene) D.D. Keck -PAPPOSE SPIKEWEED. Common and widespread annual along roads, on marsh edges, and in upland fields (Hanson 21-51; Oswald 5689, TI 1near the viewing pond at the entrance to the refuge). This is probably the spikeweed referred to H. jitchii [= Centro­madia jitchii] by Anderson in 1937. Late spring into 
	Hemizania parryi Greene ssp. rudis (Greene) D.D. Keck -PAPPOSE SPIKEWEED. Common and widespread annual along roads, on marsh edges, and in upland fields (Hanson 21-51; Oswald 5689, TI 1near the viewing pond at the entrance to the refuge). This is probably the spikeweed referred to H. jitchii [= Centro­madia jitchii] by Anderson in 1937. Late spring into 
	3 

	fall. [H. rudis Greene; Centromadia pungens (Torr. & A.Gray) Greene var. parryi (H.M.Hall) Jeps.J 

	Hemizania pungens (Hook. & Arn.) Torr. & A.Gray ssp. septentrionalis Keck -COMMON SPIKEWEED. Local­ly abundant on the margins of drying vernally wet flats and drainages (Oswald 5369, NE comer ofTAB) . Spring. [Centromadia pungens (Torr. & A.Gray) Greene) 
	3

	Hypochoeris glabra L. -SMOOTH CAT'S-EAR. Un­common annual in grassy fields and in disturbed soil of roadways (Oswald 6096, N side of Norman Rd. ; Oswald 6102, NW corner of P7 A 4). Native to Europe. Spring. 
	Lactuca saligna L. -WILLOW-LEAVED LETTUCE. Occasional to locally abundant annual in dry, grassy places (Oswald 5631, northwest comer TI0). Native to Europe. Late spring and summer. 
	2

	Lactuca serriola L. -PRJCKLYLETTUCE. Locally abundant weedy European annual in grassy fields (e.g., TG). Leaves vary from deeply pinnately-lobed to strap­shaped. Late spring to fall. [Includes var. integrata Gren. & Godr. = forma integrifolia Bogenh., the form with strap-shaped rather than pinnately-lobed leaves; L. scariola L.J 
	Lasthenia califomica Lindi. -CALIFORNIA GOLD­FIELDS. Widespread and locally abundant in grassy up­lands and on vernally moist alkaline flats (Oswald 5331 , TG). Early Spring. [Baeria chrysostoma Fisch. & C.A. Mey., including ssp. gracilis (DC.) Ferris) 
	Lastheniafremontii (Torr. ex A.Gray) Greene FREMONT'S GOLDFIELDS. Common and widespread an­nual, forming bright yellow rings around vernal pools and turning more shallow depressions and drainages into solid masses of yellow in late spring (Hanson in 1952; Marshall in 1954; Oswald 5298, NE comer Tl). Spring. [Baeriafremontii (Torr. & A.Gray) A.Gray] 
	-
	6

	Lasthenia minor (DC.) Orndoff-WOOLLY GOLD­FIELDS. Uncommon annual growing in moist roadside ditches (Oswald 6029, NE comer TI5). Spring. [Baeria minor (DC.) Ferris] 
	Lasthenia platycarpha (A.Gray) Greene -ALKALI GOLDFIELDS. Often growing with Lasthenia californica, the latter forming large patches of yellow on vernally moist, alkaline flats (Oswald 6003, TAB\ Early spring. [Baeria platycarpha (A.Gray) A.Gray) 
	Layia chrysanthemoides (DC.) A.Gray-SMOOTH TIDYTIPS. Apparently rare annual of grassy fields (Han­son in 1953; Oswald 6103, E side of PI0). Spring. [Includes ssp. maritima Keck) 
	2

	Microseris acuminata Greene -SIERRA FOOTHILLS MICROSERIS. Inconspicuous annual in grassy fields (Oswald & Silveira 6025, NW comer ofTAB\ Early spring. 
	Microseris douglasii (DC.) Sch.Bip. ssp. douglasii DOUGLAS' MICROSERIS. Scattered to locally abundant annual in grassy fields (Oswald 5986, S side ofTl8; Os
	Microseris douglasii (DC.) Sch.Bip. ssp. douglasii DOUGLAS' MICROSERIS. Scattered to locally abundant annual in grassy fields (Oswald 5986, S side ofTl8; Os
	-
	-

	wald 6032, Wedge ofTl; Oswald 6038, TG; Oswald 6094, old rice fields on S side ofTl7). Early spring. 
	6


	Microseris elegans Greene ex A.Gray -ELEGANT MICROSERlS. Inconspicuous arumal growing in grassy upland (Oswald 6030, Wedge ofT1; Oswald 6037, TG). Early spring. 
	6

	Picris echioides L. -BRJSTLYOXTONGUE. Com­mon and widespread annual or biennial weedy forb in moist soil along marshes and ditches (Wilbur in 1962; Hills in 1982). Native to Europe. Late spring into autumn. 
	Psilocarphus hrevissimus Nutt. var. hrevissimus -DwARF WOOLLYHEADS. Common and often locally abundant woolly annual on the drying bottoms ofshal­low vernal pools, seasonally flooded marshes, and drainage depressions (Oswald 5311, Pl ; Oswald 5364, NW comer TAB). Spring. 
	1
	3

	Psilocarphus oregonus Nutt. -OREGON WOOLLY­HEADS. Occasional aIU1ual forming large populations along the edge ofseasonally flooded marshes, in shallow vernal pools, and along vernally wet drainages (Oswald 5336, TG). Spring. 
	Senecio vulgaris L. -OLD-MAN-OF-SPRING. Com­mon weedy aIU1ual along roads and in other disturbed places (Anderson 74, common on the N part of the ref­uge in 1938; Oswald 5970, NW edge TG). Native to Eurasia. Early spring. 
	Silybum marianum (L.) Gaertn. -MILK-THISTLE. Common and widespread noxious annual or biennial weed along roads and on dikes bordering ponds and ca­nals (Hanson in 1952). Native to the Mediterranean re­gion. Spring. 
	Sonchus asper (L.) Hill -SPrNY-LEAVED sow­THISTLE . Common Eurasian annual weed along roads, edges ofseasonally flooded marshes, and on high spots in other marshy places (Anderson 29, E ofgravel pit and along roads in 1937; Wilbur in 1962; Oswald &Ahart 5422, ditch along Norman Rd.). Spring and summer. 
	Sonchus oleraceus L. -COMMON SOW-THISTLE. European weed reported as sparse from aroW1d the gravel pit and a pond in the NEY.i ofsection 13 (near present-day Cell 6 ofTract E) in 1937 (Anderson 41). Summer. 
	Tragopogon porrifolius L. -SALSIFY. Uncommon biennial on dikes and along roads and creeks (Oswald 6162, Norman Rd. near Logan Creek). Native to Europe. Spring. 
	Xanthium spinosum L. -SPINY COCKLEBUR. In An­derson's 1937 collections, spiny cocklebur is listed as a rare plant about old straw stacks and in other scattered areas (Anderson 27). No populations were foWld during the current study. Sununer. 
	Xanthium strumarium L. -ROUGHCOCKLEBUR. Widespread and locally abundant weedy aIU1ual along the edge and on dry beds of ponds and ditches (Oswald 5498, Tl8). Late spring and summer. [Includes vars. 
	canadense (Mill.) Torr. & A.Gray and glabratum (DC.) Cronquist] 
	BIGNONlACEAE-BIGNONlA FAMILY 
	BIGNONlACEAE-BIGNONlA FAMILY 

	Campsis radicans Seem. -TRUMPET-CREEPER. Woody vine with large orange-red flowers planted at the headquarters complex (Oswald 6211). lt decorates the old arch that early on marked the entrance to the refuge. Native to the eastern U.S. Summer. 
	BORAGINACEAE-BORAGE FAMILY 
	BORAGINACEAE-BORAGE FAMILY 

	t flowers white: (sometimes with colored veins or centraJ areas or crests). 
	2 Flowers sessile and barely .separated in dense. one-sided. curved spikes, the older corollas 
	2 Flowers sessile and barely .separated in dense. one-sided. curved spikes, the older corollas 
	with yellow• or purple-veined centers .............................................................. Helio1ropiwm 

	1 Older Dowers and fruits at least several nun apast Ul the in.florcsccnoc: corollas Mthout colored veins. 3 flowers present near base or stem, the pedicels stout, rccwved in fruit.. ......................... 
	....................................................................................................... Plagiobothrys scriphls 
	....................................................................................................... Plagiobothrys scriphls 
	3 flowers usually not present near base o[stem, the pediocls not stouL 
	4 Plants prostrate; calyx usually s!Jongly benl tuming the co,oDa skyward; nutlets 
	minutely bristle<I or not ...................................................... Plagtobothrys l,ptoc/adus 
	4 Plants asoen<lin8 IO erect; calyx not s!Jongly bent. nutlets not bristled. 

	5 Corolla .>--1'2 mm broad........................ ... Plagiob-01hrys stipilatus var. slipilatus 5 Corolla '2-3(4) nun broad ..................... Plagiobothrys stipilatus var. micranlhus I flowers other than white. 
	6 Co,olla yellow to orange. 
	7 Stamens and stigma includ«I aboul iwo-Lhirds oflhe way down lhe tube; !Op of tube 
	7 Stamens and stigma includ«I aboul iwo-Lhirds oflhe way down lhe tube; !Op of tube 
	with intruding hairy bwnps .......................................................... lycopsoidu 
	Am.Jinck.Ja 

	7 Stamens and stigma neat lhe !Op of the rube, the anthers easily visible; top of rube 
	without intruding hairy bumps ... . ............. Am.Jinclcia menzie.sii var. intumedia 

	6 Corolla bluish ... . ........................ ....Heliotropi11m 
	Amsinckia lycopsoides Lehm. -BUGLOSS FIDDLE­NECK. Locally abundant annual in disturbed places at Refuge Headquarters, in grassy fields, and along levee roads (Marshall in 1954; Hanson in 1954; Oswald 5307, T23). Spring. [In older plant lists, usually referred to eitherA. douglasiana DC., A. douglasiana var. campes­lris (Greene) Jeps., or misidentified as A. intermedia Fisch. & C.A.Mey.J 
	Amsinckia menziesii (Lehm.) A.Nelson & J.F. Macbr. var. intermedia (Fisch. & C.A.Mey.) F.RGan­ders -COMMON FIDDLENECK. Uncommon at the refuge and known only from along trails and roads near the headquarters complex (Oswald 6041, W boWldary at the main entrance). Early spring. [A. intermedia Fisch. & C.A.Mey.] 
	Heliotropium curassavicum L. -WLLD HELIOTROPE. Uncommon perennial forming localized populations on alkaline soil ofvernally wet depressions in grassy fields, on the beds ofvernal pools, and along roads (Anderson 49, rare at Grimes Lake (approximated by present-day Pool 2) in 1937; Oswald 5494, center ofTl8; Oswald 5950, TAB). Late spring and summer. [Includes var. oculalum (A.Heller) I.M.Joh.nst.] 
	3

	Plagiobothrys leptocladus (Greene) I.M.Johnst. SMOOTH-STEMMED POPCORN-FLOWER. Occasional an­nual in vernally wet depressions and drainages in up­land grasslands and on drying mud ofshallowly flooded fields (Oswald 5330, TG; Oswald 5341, T28) . It is su­perficially similar to the more common P. stipitatus var. micranthus, but it has a more prostrate habit and the nutJets are bristly-hairy. Spring. 
	-
	2

	Plagiobothrys scriptus (Greene) I.M.Johnst. SCRIBE'S POPCORN-FLOWER. Inconspicuous annual on drier hummocks in grassy fields and in hard-packed soil of roads and parking areas (Oswald 5964, Parking Area D in NE corner P7; Oswald, Tl8). Early spring. 
	-

	Plagiobothrys stipitatus (Greene) I.M.Johnst. var. stipitatus -LARGE-FLOWERED STIPITATE POPCORN­FLOWER. Common annual forb forming white bands and patches in vernal pools and in vernally wet fields (Han­son in 1950; Marshall in 1954 ). This large-flowered va­riety often grows with the small-flowered var. micran­thus. Anderson reports stipitate popcorn-flower as very common in all sections of the refuge in early 1938. Spring. [Allocarya stipitata Greene] 
	Plagiobothrys stipitatus var. micranthus (Piper) 1.M.Johnst. -SMALL-FLOWERED STIP!TATE POPCORN­FLOWER. A small-flowered variety of the previous plant and sometimes growing with it. It is usually found in shallow vernal pools or along the margins ofdeeper pools, forming bands or patches of white, but it is also fow1d among grasses in vernally wet upland fields. Spring. (Allocarya stipitata var. micrantha J.F.Macbr.] 
	BRASSICACEAE-MUSTARD FAMILY 
	BRASSICACEAE-MUSTARD FAMILY 
	(Cruciferae) 

	I Fruit breaJcini! transversely into seed-bearing indehiscent joints; Uowers white. pale purple or 
	pale yeUow with obvious veins (at SNWR?) ... ............... Raphanus sp. 
	pale yeUow with obvious veins (at SNWR?) ... ............... Raphanus sp. 

	I Fruit not breaJcini! into joints but dehiscent by valves. 
	2 Fruit less than 4 times longer than wide. not lineas (a silicle). 
	2 Fruit less than 4 times longer than wide. not lineas (a silicle). 
	3 Fruit turgid or inflated, not Uatkned; style long ... Cardorfo 
	3 Fruit obviously Uatkned; style short. 
	4 Fruit inverted·triangular. broad at the sununit ..... . .. CopseUa 
	4 Fruit orbicular to oval with a termina1 notch. 
	5 Upper stem leaves encircling the stem... . .................. Upldium perfoliarum 
	5 Upper stem leaves not encircling the stem. 
	6 Lower leaves ~th a broad blade... . ... Upidium /011/0/ium 
	6 Leaves linear, often once to twice deeply divided into narrow segments. 
	7 Fruits in compact clusters about as wide as long. 
	8 Stems prostrate to ascending. branched at or near the base; racemes 
	usua.Uy shorter than the basal leaves ......... /a1ipu var. lalipes 
	Upidi1.1m 

	8 Stem erect. branched above the base: racemes wcU above the basal 
	leaves ... .. . ............. Upidium latipe$ var. heclwrdii 
	7 Fruits wcU spaced in an open inflorescence. 
	9 Surface ofmalure pod smooth (at SNWR?) ..... upidium nilidum Nutt. 
	9 Surface of mature pod with net-like venation. 
	10 Wmgs broad and not divergent. Upidium dictyotum var. diclyorum 
	10 Wings narrow. divergent ............ Upldium var. acu1idens 
	dictyon.tm 

	2 Fruit usually at least 4 times longer than wide. usually linear (a silique). 
	11 Fruit much wider than its dividing partition; racemes leafy.. ............... Tropidocarpum 
	t l Fruit a, wide as its dividing partition; raoernes leafless. 
	12 Basal leaves forming definite rosettes, from which arise the flowering stems. 
	13 Leaves pinnate with definite leaflets; seeds wingless... . . ...... Cardomine 
	13 Leaves deeply pinnately lobed; seeds winged (at SNWR?).... 
	..... Sibara virginica (l..) Rollins 
	12 Basal leaves nol forming definite rosettes. 
	14 Fruits with a relatively long indehiscent beak. 
	15 Beak flattened. winged (at SNWR?) ......... Sinapis on,ensis L. 
	15 Beak cylindrical. conical. 
	16 Plants perennial. more or less canescent with coarse, shaggy hairs; beak of 
	liuit I-seeded.... . ......................... Hir,ch/eldio 
	16 Plants annual. sparsely pubescent or subglabrous; beak ofliuit empty ... 
	................. Brw$ica 
	14 Fruits without a beak. dehisccnt to the lip. 
	17 Pubescence simple or wanting... . .... Sisym.brium 
	17 Pubescence of Corked hairs (need ca. 20X magnification to see) .... Erysimum 

	Brassica nigra (L.) W.D.J.Koch -BLACK MUS­TARD. Reported as an Wlcommon weed along boWldaries of the refuge in 1938 (Anderson 79). It is now an abun­dant and widespread European annual, forming dense stands along dikes and ditches (Oswald 5962, W bound
	Brassica nigra (L.) W.D.J.Koch -BLACK MUS­TARD. Reported as an Wlcommon weed along boWldaries of the refuge in 1938 (Anderson 79). It is now an abun­dant and widespread European annual, forming dense stands along dikes and ditches (Oswald 5962, W bound
	-

	ary at main entrance). Most months but especially in spring. 

	Capsella bursa-pastoris (L.) Medik. -SHEP­HERD'S-PURSE. Anderson found shepherd's-purse to be common over most of the refuge in 1937 (Anderson 13). Today it seems to be a relatively uncommon annual in weedy places (anon. in 1952, on dike; D.B. Marshall in 1954; Oswald 6042, W boWldary at the main entrance; Oswald, dike at NE comer ofT3 l). Native to Eurasia. Spring. 
	Cardaria chalepensis (L.) Hand.-Mazz. -LENS­PODDED HOARY-CRESS. Noxious weed collected long ago in Tract 15 (0 'Neill in 1961). Native to east Asia. Early Mar (in fruit). 
	Cardamine oligosperma Nutt. -WESTERN BITTER­CRESS. Inconspicuous annual in grassy fields (Oswald 6033, NW comer ofT5; Oswald, NW corner TAB\ Early spring. 
	1

	Erysimum cheiranthoides L. -WoRMSEED­MUSTARD. Known from a single waif growing in the gravel of Parking Lot B ( Oswald 6213). Native to Eura­sia. Spring. 
	Hirschfeldia incana (L.) Lagr.-Foss. -MEDITER­RANEAN MUSTARD. Occasional biennial to short-lived perennial along the edge of marshes and in dry fields (Oswald 5632, southwest comer ofT5). Native to the Mediterranean area. Summer. 
	3

	Lepidium dictyotum A.Gray var. dictyotum ALKALI PEPPER-GRASS. Locally abWldant annual on moist alkaline flats and in grassy fields, often growing near L. dictyotum var. acutidens (Hanson in 1950; Mar­shall in 1954; Oswald 5994, NE side ofPl0; Oswald 6001, TAB; Oswald 6035, TG; Oswald 6028, Wedge ofT2'). Late winter to early spring. 
	-
	2
	3

	Lepidium dictyotum var. acutidens A.Gray­SHARP-TOOTHED PEPPER-GRASS. Uncommon to locally abundant annual on vernally wet grassy flats and near vernal pools and depressions in grassy fields (Oswald 5324, TG; Oswald 5995, NE side ofPl0), sometimes growing near L. dictyotum var. dictyotum. This is probably the pepper-grass referred to L. oxycarpum and reported as very common over the entire refuge by An­derson in 1938. Early spring. (L. oxycarpum Torr. & A.Gray var. acutidens (A.Gray) Jeps.] 
	2

	Lepidium latifolium L. -BROAD-LEAVED PEPPER­GRASS. Tall, weedy Eurasian perennial forming spread­ing colonies along ditches (north leg ofTour Route) and parking lots (Oswald 5463, Checking Station S ofNor­man Rd.). Spring. 
	Lepidium latipes Hook. var. latipes -DWARF PEPPER-GRASS. Occasional to locally abundant prostrate annual on vernally wet grassy flats and near shallow vernal pools in grassy fields (Oswald 5323, TG; Oswald 5996, E side of Pl02). Early spring. 
	Lepidium latipes var. heckardii Rollins -HEcK­ARD's DWARF PEPPER-GRASS. Uncommon on the refuge 
	Lepidium latipes var. heckardii Rollins -HEcK­ARD's DWARF PEPPER-GRASS. Uncommon on the refuge 
	but sometimes locally abundant in alkaline soil of ver­nally moist, grassy fields (Oswald 5985, Oswald & S;'­veira 6000, S side TI8; Oswald 6031, Wedge ofTl ; Oswald 6036, TG; Oswald, on N side of P4). Early spring. CNPS Inventory I B. 

	Lepidium perfoliatum L. -CLASPING PEPPER­GRASS. Common and sometimes locally abundant an­nual forb along the edges levees and roads (Kridler in 1960; Oswald 5314, between TAB & PI). Native to Eurasia. Spring. 
	2

	Sisymbrium orientale L. -ORJENTAL HEDGE­MUSTARD. Occasional annual along roads and trails (Oswald 5452, Tl 1, Wetlands Hiking Trail; Oswald 6090, Tour Route along N edge TI61). Native to Europe. Spring and sununer. 
	4

	Tropidocarpum gracile Hook. -SLENDER TROPIDO­CARPUM. Reported as sparse along the west boundary near the railroad tracks in 1938 (Anderson 82). It was not found during the 1993-94 survey. Spring. 
	CALLITRICHACEAE -WATER-STARWORT FAMILY 
	Callitriche marginata Torr. -WINGED WATER­STARWORT. Common in vernal pools and in flooded fields, the aquatic phase with floating rosettes of leaves. As the ponds dry down in late spring, the plant becomes terrestrial, forming green cushions on wet mud (Oswald 5316, TD I). Winter and spring. [Includes C. longi­pedunculata Morong, the aquatic phase] 
	CAMPANULACEAE-BELLFLOWER FAMILY 
	CAMPANULACEAE-BELLFLOWER FAMILY 

	I Anther tube strongly bent downward so as to be almost vertical to the filaments ..................... 
	...................................................................................................................... Downingia imignis t Anther tube almost in line withthe 6Jamenls, not st10ngly benl 
	2 Upper corolla lobes reOe.xetl cwving backward ll\10 a ring .....:···· D0~1ingia omalissima 2 Upper corolla lobes more or less erect. not curving backward mt.o a nng.............................. 
	.................. , .................................................................................................... Downingia hella 
	.................. , .................................................................................................... Downingia hella 

	Downingia bella Hoover -HOOVER'S DOWNINGIA. Annual forb, uncommon but sometimes locally abundant and covering the entire beds of smaller vernal pools and "hog wallows" (Oswald 6158, Tl 1; Oswald 5325, TG; Oswald 6049, SW corner ofTAB\ It frequently grows with D. insignis. Spring. 
	5

	Downingia insignis Greene -HARLEQUIN DOWN­INGlA. Common and widespread annual forb in drying mud ofvernal pools and vernally wet depressions, often fonning blue rings around deeper pools or turning shal­low pools into a solid mass of blue (Anderson 106 [as D. elegans(Lindl.) Torr., misapplied], abundant in almost any wet place and low spot in I 938; Marshall in 1955, without a specific location; Oswald 5296, NE comer Tl). Spring. 
	6

	Downingia ornatissima Greene -FOLDED DOWN­INGIA. Uncommon at the refuge but sometimes locally abundant on drying mud of vernal pools and depressions in grasslands, often growing witl1 D. insignis (Oswald 6093, old rice fields on S side of Tl7; Oswald & Silveira 61 JO, SW side ofTH). Spring. 
	CAPRIFOLIACEAE-HONEYSUCKLE FAMILY 
	CAPRIFOLIACEAE-HONEYSUCKLE FAMILY 

	Samhucus mexica11a C.Presl ex DC. -BLUE ELDER­BERRY. Uncommon shrub along the edge of levee roads (Oswald, P 12). Spring. [S. glauca Nutt.; S. velutina Dur. & Hilg.; S. cerulea Raf.) 
	CARYOPHYLLACEAE -PINK FAMILY 
	CARYOPHYLLACEAE -PINK FAMILY 

	I Fruit a I-seeded indehiscent utricle~ petals absent .... . ...... Henuaria I Fruit a several to many seeded capsule: petals usually present. 
	2 Scarious stipules present. 3 Plants perennial; flowers large, white ... .. Spergularia macrolhua 
	3 Plants annual: flowers small. pinkish to white. 
	3 Plants annual: flowers small. pinkish to white. 
	4 Leaves densely fascicled~ stipulcs lance acum.i.nate.... . ...... Spergularia ruhra 4 Leaves not fascicled; stipulcs deltoid. 
	5 Stamens 6-10 (at SNWR?) ... ....... Spergularia bocconei 
	5 Stamm.s 2-5.... ...... ... SpergularJa marina 

	2 Stipules abscnL 
	6 Leaves broad. lanceolate to ovate. 
	6 Leaves broad. lanceolate to ovate. 
	7 Capsule cylindrical: stem la<:king a longitudinal line ofhairs .... .. ....... Cera,tium 
	7 Capsule ovoid or ellipsoid: stem with a longitudinal line of hairs ...... Srellarla 
	6 Leaves narrowly linear;, capsule ovoid or ellipsoid .".. .... . ........... ..... Sagina 

	Cerastium glomeratum Thuill. -MOUSE-EARED CHICKWEED. Common annual forb in grassy fields, on levees, and in waste places (Oswald 5987, levee between TI8 & P4). Spring. [C. viscosum L., misapplied] 
	Herniaria hirsuta L. ssp. hirsuta -HAIRY HERNI­ARJA Occasional weed in roadside gravel along the Tour Route (Oswald 5455, near the viewing platform), prob­ably introduced in the stream gravel hauled into the area. Native to southern Europe, northern Africa, and southwestern Asia. Spring. 
	Sagi11a decumhens (Elliott) Torr. & A.Gray ssp. occidentalis (S. Watson) G.E.Crow -WESTERN PEARL­WORT. Inconspicuous but locally abundant annual on grassy and gravelly flats (Oswald 5998, field W of checking station). Early spring . 
	Spergularia macrantha (Homem.) Heynh. var. leu­cantha (Greene) B.L.Rob. -WHITE-FLOWERED SAND­SPURRY. Scattered to locally abundant herbaceous peren­nial in alkaline soils ofgrassy fields (Anderson 93, conunon E ofLogan Creek; Hanson in 1950, without a location; Oswald 5321, TG; Oswald in NE comer of T AB). Spring. 
	3

	Spergularia marina (L.) Griseb. -SALT-MARSH SANDSPURRY. Conunon and locally abundant in alkaline soils ofvernally wet places in grassy fields, and on mud ofdrying vernal pools and drying ponds ( Oswald 5312, PI I). The plant has small but attractive pinkish flowers that open around mid-day on swmy days. A more robust form ofthis plant is locally common in gravel in the parking lot at the Checking Station (Oswald 5462). Spring. [Includes var. tenuis (Greene) RRossbach] 
	Spergularia rubra (L.) I.Pres) & C.Presl -RUBY SANDSPURRY. Occasional weedy annual in parking lots and other disturbed places (Oswald 6160, parking area at viewing platform). Native to Europe. Spring. 
	Stellaria media (L.) Viii. -COMMON CHICKWEED. U nconunon annual weed of roadsides and disturbed places (Anderson 90, along a drain near headquarters in 
	Stellaria media (L.) Viii. -COMMON CHICKWEED. U nconunon annual weed of roadsides and disturbed places (Anderson 90, along a drain near headquarters in 
	1938; Oswald 5991, between T41 & T38'). Native to southwest Europe. Spring. 

	CERATOPHYLLACEAE-HORNWORT FAMILY 
	CERATOPHYLLACEAE-HORNWORT FAMILY 

	CeraLophyllum demersum L. -HORNWORT. Sub­mersed aquatic represented by an old collection in the SNWR herbarium (Hanson in 1951 ), without a specific location. It was not found during the 1993-94 survey. Collected in Sept. 
	CHENOPODIACEAE-GoOSEFOOT FAMILY 
	CHENOPODIACEAE-GoOSEFOOT FAMILY 

	J Leaves not or scarcely flattened, either fleshy and subl.inear or scaly or spiny. 
	2 Leaves scaly, the stems and branches fleshy. 3 Branches and Hower ch.LStets opposite...... . ............ Salicomia 3 Branches and flower cl~ter.. alternate... . ............... AJJttnro/ftta 
	2 Leaves scaly, the stems and branches fleshy. 3 Branches and Hower ch.LStets opposite...... . ............ Salicomia 3 Branches and flower cl~ter.. alternate... . ............... AJJttnro/ftta 
	l Leaves not scaly, either fleshy and nearly linear or spine-tipped. 4 Leaves tipped 'Mth a spine... . .............. Sal.so/a 4 Leaves fleshy, not tipped with a spine; 

	.S Plant annuaJ~ calyx Jobes unequal .... . ... ......... Suaeda calceolifonni.t ~ Plant perennial; calyx lobes equal... .. Suaeda moquinU I Lower leaves flattened, foliaceous. 6 Flowers imperfect. the female enclosed in a pair ofleaf.lJke bracts that enlarge in fruit. 
	7 Shrubby perennials~ staminate and pistillate flowers in separate plants (raiely in the same plant). 8 Leaf blade oblong lo narrowly oblanceolate. u,;ually 2-4 mm wide: twigs slender, 
	7 Shrubby perennials~ staminate and pistillate flowers in separate plants (raiely in the same plant). 8 Leaf blade oblong lo narrowly oblanceolate. u,;ually 2-4 mm wide: twigs slender, 
	becoming spiny... .. Alriplupolycarµa 8 Leafblade ovate to deltate, usually 10-50 mm wide; slems nol distinctly slender nor spiny... . ..................... A1riplex lenti/onni.t 
	7 Herbaceous annuals or non·shrubby perennials; plant with both stamirute and pistil· late flowers. 9 Leaves green on both surfaces, glabrous lo sparsely scaly, triangular. 
	10 Fruiting bracts oftwo sizes. roW1ded, without teeth or b.Jbercles ... ........................ A1riplex he1erospenno IO Fruiting bracts similar in siu, triangular, short-ruberclcd and finely toothed..... . .................. Alriplu triongulari.t 
	9 Leaves white to gray, densely and finely scaly, especially below, not distincUy triangular. 11 Plants perennial. 
	-

	12 St.ems prostrate, not dying back to the rootcro-wn in the swruner, fruiting bracts ....... . . . ........................... Alriplu, emiboccala 12 Stems decwnbcnt to more or less erect. dying back to the rootcrown; fruiting bracts not Oeshy or reddish.... . ..... Alriplufru1iculo,a 
	Oc:shy. reddi.sb 

	11 Plants annual. 13 Fruiting bracts in dense, tennina1 spikes; .stems striate ... Alriplujoaquiniana 13 Fruiting bracts in leafaxils, not lll dense. termina.1 spikes~ stems not striate. 
	14 Leaves sessile or nearly so. 15 Leaves ovate. heaJt.shaped, ascending... . . ... Alriplu cordu/010 15 Leaves narrow<r, the upper lance-0vale, the blade bent and nearly paral
	-

	leling the stem (at SNWR?) ... ... ........ A. corcnoto Jeps. var. corona/a 14 Leaves, at least the Iowa, with petioles. 16 Fruiting bracts widest al or above the middle; more or less rounded. the sides usually conspicuously appendaged...... . ... A1riplu argenuo 
	16 Fruiting bracts widest below the middle, ovate, ddtate, or diamond, shaped, the sides not. 17 Leaves wavy-toothed; coarse, erect plants 4-15 elm tall 
	sharp.ty rubercled or 

	... ..... Alriplu ro,ea 
	17 Leaves entire; delicate plants less than 4 dm tall, the stems prostrate to dccwnbent. 18 Male flowers in terminal clusters; fruiting bracts persistent on the 
	stems... . . ......... Alrip/uper,i'1en.s 18 Male flowe,s not in temunal clusters: fruiting bracts readily shed . .. Atriplu 
	depre.s.1a 

	6 Flowers perfect, sometimes also femaJe, and not enclosed in a pair ofbracts. 19 Calyx Jobes with stout hooked spines... . ..... Bas.tia 19 Calyx lobes without hooked spines. 
	20 Plants more or less g.landu1ar~pubcscent or resinous-glandular, with a strong medicinal odor .... Chenopodium am.bro,ioide.s 
	-

	20 Plants mealy, not glandular·pubesccnt. without a medicinal odor. 21 Leaves shining on upper swfacc ........... ................... Chenopodium murale 21 Leaves dull on upper swface ..... . ................ Chenopodium album 

	Allenrolfea occidentalis (S.Watson) Kuntze IODlNE-BUSH. A single but large shrub grows on the northwest comer of Cell 3, Tract 23 on the south side of Norman Rd. (Oswald 5954), where it was probably planted long ago. Iodine-bush is native from eastern San Francisco Bay southward into the deserts ofSout11em California. Sununer and fall. 
	-

	Atriplex argentea Nutt. var. mohavensis M .E.Jones. -SILVERSCALE. Common and widespread annual of 
	roadsides, levees, dry beds of seasonally flooded pools, 
	and grassy fields (Oswald 5773, TI; Oswald 5957, 
	6

	Wetlands Hiking Trail between T 11 & ). Late summer 
	4 
	5

	and fall. 
	Atriplex cordulata Jeps. -HEARTSCALE. Locally abundant in alkaline soil ofvernally wet flats, in hard dry soil ofold rice fields which have reverted to upland, and along levee roads built up with alkaline soil (Os­wald 5461, N end of TG; Silveira & Oswald, E side of T2 l4 & W side ofT22; Oswald 5641, south comer of TC; Oswald 5 771, Tl) CNPS Inventory List 18. Late spring and sununer. 
	1
	6

	Atriplex depressa Jeps. -BRITILESCALE. Occa­
	Atriplex depressa Jeps. -BRITILESCALE. Occa­

	sional locally common annual along the margins ofver­
	nal pools and in the adjacent vernally wet upland 
	(Oswald 5778, NE'/4 ofTAB3; Oswald & Silveira, W 
	side P7A). CNPS Inventory List 18. Late summer and 
	3

	fall. [A . parishii S.Watson in part (Munz, Calif Flora)] 
	Atriplexfruticulosa Jeps. -BALLSALTBUSH. Com­mou herbaceous perennial from a branching, woody caudex. It is found in vernally wet grassy fields, along the dry margins ofvernal pools, and on roads (Oswald 5365 & 5370, NE corner TAB3; Oswald 5413, NW edge ofTAB; Oswald & Silveira, TH). Although Jepson (Flora Calif. 1:435. 1914) lists this plant as occurring on "alkali flats of the Great Valley from the 'gooselands' of Gle1lll County south to the San Joaquin," there have ap­parently been no recent collections 
	3

	Atriplex heterosperma Bunge -VARIABLE­SEEDED SALTBUSH. Common annual in dry fields and along roads and levees (Oswald 5938, Wetlands Hiking Trail). Native to Eurasia. Late summer and fall. 
	A triplex joaquiniana A.Nelson -SAN JOAQUIN SPEARSCALE. Locally common annual in grassy fields, along levee roads, and near vernal pools (Marsha// in 1954; Oswald 5412, N edge TAB; Silveira, Wedge of PI0). CNPS Inventory List 18. Although this plant was collected near Willows by Jepson (Flora ofCalif. 1:438. 1914), The Jepson Manual lists it as occurring only from t11e southern Sacramento Valley southward into the San Joaquin Valley and along the east slope ofthe Inner South Coast Ranges. Late spring. (A. s
	3
	1

	A. patula L. ssp. spicata (S.Watson) H.M.Hall & Clements] 
	Atriplex lentiformis (Torr.) S.Watson ssp. lenti.­Jormis -BIG SALTBUSH. Locally corrunon shrub in dry upland (Oswald 5774, T2). Although big saltbush is not native this far north in the Great Valley, seedlings and young plants indicate that the plant can spread in the areas where it was planted long ago. Late sununer and fall. 
	11

	Atriplex persistens Stutz & G.L.Chu -VERNAL­POOL SALTBUSH. A small, annualAtriplex with the male flowers clustered at the branch tips is locally common in 
	15 
	alkaline soil on the dry beds of vernal pools al several 
	locations on the refuge (Oswald & Silveira 5230, Pl ; 
	1

	Oswald 5640, TC; Oswald, T AB). Under favorable 
	2
	3

	growing conditions, it sometimes forms large, green 
	mats. Although this species and A. depressa are proba­bly the Glenn County material referred lo A. parishii in Munz, it has recently been recognized as new (Madrofio 
	40:209. 1993). Although described loo late lo be in­cluded in the 5th edition of the CNPS Inventory, it qualifies as a List 1B plant. Summer and fall. 
	Atriplexpolycarpa (Torr.) S.Watson -MANY­FRUITED SALTBUSH. A dioecious shrub native to the San Joaquin Valley and Southern California (Oswald & Sil­veira 5802, Oswald 5943, headquarters complex, T 13). The plants show no indication of having spread in the area where they were planted. Lale summer and fall. 
	2

	Atriplex rosea L. -TuMBLINGORACLE. Uncom­mon a1mual in weedy upland fields (Oswald 5773, Tl6). Native lo Eurasia. Late summer. 
	A triplex semibaccata R.Br. -AUSTRALIAN SALT­BUSH. Common perennial fonning low mounds along roads and levees (Marshall in 1954; Oswald 4028, SE comer PIA4; Oswald 5944, SW comer T5 ). Native lo Australia. Spring and summer. 
	1

	Atriplex triangularis Willd. -SPEARSCALE. Com­mon annual in dry ditches and along the edge of ponds (Marshall in 1954; Oswald 5939, Wetlands Hiking Trail). According to Anderson's !isl, this plant (as A. patula var. hastata) was uncommon along the border of dirt roads and fence rows in 1937. There is some q ues­tion as lo Anderson's identification since the roadside and fence-row habitats are more characteristic of the vegetatively similar A. heterosperma. Late summer and fall. {A. hastata L., misapplied; A
	Bassia hyssopifolia (Pallas) Kuntze -HYSSOP­LEAVEDBASSIA. Common and widespread annual in al­kaline soils along levee roads, on the dry margins of vernal pools, and in vernally wet fields (Anderson 32, roads, borders ofdry alkali spots; Anon. in 1951; Os­wald 5410, NE quarter ofTAB). Native to Eurasia. Late spring. [Echinopsilon hyssopifolium (Pall.) Moq.J 
	3

	Chenopodium album L. -LAMB'S-QUARTERS. Annual weed that is locally common along roads (Anderson 25 & 58, dry lake beds and roadsides; Oswald 5491, near the beginning ofthe Tour Route). Probably native to Europe. Late spring and summer. 
	Chenopodium ambrosioides L. -MEXJCAN-TEA. AIU1ual native of tropical America that is found along the edge of marshes (Oswald 5937, Wetlands Hiking Trail; Oswald, E leg ofthe Tour Route). Summer and fall. [Includes vars. anthelminthcum (L.) A.Gray and vagans (Stand!.) J.T.Howell) 
	Chenopodium murale L. -NEITLE-LEAVED GOOSEFOOT. This European weed was found around old ranch buildings in 1937 (Anderson 37), a typical habitat 
	Chenopodium murale L. -NEITLE-LEAVED GOOSEFOOT. This European weed was found around old ranch buildings in 1937 (Anderson 37), a typical habitat 
	for the species. It was not found during the 1993-94 survey. Summer. 

	Salicornia subterminalis Parish -PlCKLEWEED. A single clump of this perennial of salt marshes and alkali flats was found along the west side ofa summer-dry flat in Cell 2, Pool 11 (Oswald 5572). Summer. 
	Sa/so/a tragus L. -RUSSIAN-THISTLE. Common weedy roadside annual in the North Valley but fairly un­common at the refuge (Oswald 5695, edge of Norman Rd.; Oswald, Tour Route between the parking lot and Pole Line Rd.). Native to Eurasia. Summer into fall. [S. australis R. Br.; S. iberica Sennen & Pau; S. kali L. var. tenuifolia Tausch, all misapplied; the correct name may be S. pestifera A.Nelson (see Munz Suppl., p. 75)) 
	Suaeda calceoliformis (Hook.) Moq. -HORNED SEA­BLITE. Common and locally abundant succulent annual on the margins ofdrying alkaline pools and on alkali scalds (Oswald 5329, TG; Oswald 5945, NW comer T5). Spring and summer. [S. depressa (Pursh) S.Wat­son var. erecta S.Watson; S. depressa var. depressa misapplied] 
	2

	Suaeda moquinii (Torr.) Greene -BUSH SEEPWEED. Locally conunon subshrub in the southwest corner of Cell 3, Pool 7 A (Oswald & Silveira 5643) and in the middle of the W side of the same pool (Silveira), the only known locations on the refuge. The plant has a foul odor. Spring and sununer. (S. torreyana S.Watson in­cluding var. ramosissima (Stand!.) Munz; S. frulicosa (L.) Forssk., misapplied] 
	CONVOLVULACEAE-MORNING-GLORY FAMILY 
	CONVOLVULACEAE-MORNING-GLORY FAMILY 

	I Styles 2, distinct~ flowers less than I em long..... . ............. ... I Style I; Oowcrs more than I cm long.... ............................................................ Convolvufu.1 
	Cre.1.Ja 

	Convolvulus arvensis L. -BINDWEED. Common weedy perennial vine of roadsides and marsh edges (Anderson 50, W of headquarters and in section 22; Hanson in 1950, without a location; Oswald 5353, NE comer T4 l). Native to Europe. Late spring into fall. 
	Cressa truxillensis Kunth -ALKALI-WEED. Conunon and widespread herbaceous perennial in alkaline soils of vernally wet upland fields, on the drying beds ofvernal pools and seasonally flooded marshes, and along roads (Anderson 20, common in dry alkali beds in 1937; Os­wald 5405, T AB) . At the refuge, alkaline-weed is commonly infected with a rust pathogen, causing the plants to develop enlarged, yellow-green leaves. Pustules are scattered on the lower epidermis of the leaves from which orange-colored spores 
	3

	CRASSULACEAE-STONECROP FAMILY 
	CRASSULACEAE-STONECROP FAMILY 

	I Carpels (1)2-seeded; plants ofmoist to dry places. 2 Leaves and sq,<11.s blunt orgn,dually narrowed to a slender tip; flowers }-5 merous ... .. .. ... ................................. .. . .............. ....... Cra.ssula connata 2 Leaves and sq,<11.s obviously hair-tipped. the plant mossy looking; flowers J-merous ....... .... ............................ . ................................ Crairula tililJ~a I Carpels 3 or more-seeded; plants ofshallow water and wet places. 
	3 Seed surface wri:nldcd. dull ....... . ... Cra.3SUla oquatica 
	3 Seed surface smooth. shiny (at SNWR?) ....................... Cra.ssula , oUeri (Gay) F.Mcigcn 
	Crassula aquatica (L.) Schoen!. -WATER PIGMY­WEED. Common but inconspicuous annual forb, often forming large populations in shallow water and later on drying mud of vernal pools and seasonally flooded marshes (Oswald 5344, NW comer T3 l). Spring. [Tillaea aquatica L.I 
	Crassula connata (Ruiz & Pav.) A.Berger -PYGMY­WEED. Inconspicuous annual forming localized popula­tions along roads, in parking areas, and on dry, barren spots in grassy fields (Anderson 81 , near the Gravel Pit in 1938); Oswald 5337, TG; Oswald 6091, road along N edge ofTl6) . Spring. [Tillaea erecta Hook & Arn.) 
	1

	Crassu/a tillaea Lest.-Garl. -Mossy PIGMYWEED. Locally common annual on hard-packed soil of parking lots and roadsides, and in dry openings in fields (Oswald 5993, parking lot in NE comer T4l; Oswald 6092, road along N edge ofTl6'). Often growing near the previous species. Native to the Mediterranean region. Spring. 
	[Tillaea muscosa L.J 
	CUSCUTACEAE-DODDER FAMILY 
	CUSCUTACEAE-DODDER FAMILY 

	I Corolla with obvious fringed, scale·like appendages attached to the tube below the stamens .. ············ ······ .......................................................................................................... Cuscuta salina I Corolla without fringed. scale-like appendages al the base of the filaments .. . .......................................................... ........ Cuscula cali/omica 
	Cuscuta californica Hook. & Arn. var. californica CALIFORNIA DODDER. A common parasite of Hemizonia parryi (Oswald 5568, parking lot at the Checking Sta­tion S of Norman Rd.; Oswald 5772, Tl6). Sununer. 
	-

	Cuscuta salina Engelm. var. papillata Yunck. ALKALINE DODDER. Locally abundant parasite of Fran­kenia (Oswald 5496, NE'/., Tl8; Oswald 5777, NE ;.. T AB) and Jess often of Suaeda and Bassi a on alkaline soils of vernally wet flats and margins of vernal pools. Late spring and summer. 
	-
	1
	3

	DIPSACACEAE-TEASEL FAMILY 
	DIPSACACEAE-TEASEL FAMILY 

	I Bracts of head ending in a straight spine, the. spines flexible even when dry Oipsacus fallorwm I Bracts ofhead ending in a recwved spine, the spines stiff ........ ,... .. Dipsacus sativus 
	Dipsacus fullonum L. -WILD TEASEL Weedy perennial forming colonies along ponds and ditches (Wilbur in 1962, without a location; Oswald 5692, Tour Route near the viewing platform). Late spring and summer; some plants blooming again in the fall on new growth on old stems: (D. sylvestris Huds.) 
	Dipsacus sativus (L.) Honck. -FuLLER's TEASEL. Weedy perennial forming colonies along ponds and ditches (Oswald 5457, E edge of PlA) . This is the species that was used to raise the nap on woolen cloth. Late spring and summer. [D. fullonum L. & D. sylvestris Huds., misapplied] 
	3

	ELATINACEAE-WATERWORT FAMILY 
	ELATINACEAE-WATERWORT FAMILY 

	I Plants glandular,pubescent; flower parts in Ys; sepals poinled, with a tluckened midrib; dry 
	bottoms of vernally wet places ......... , ............................................................................... Bergia 
	bottoms of vernally wet places ......... , ............................................................................... Bergia 
	Plants glabrous; flower parts .in 2's. 3's, or 4's; sepals blunt. without a midrib; aquatic or 
	semiaquatic. 
	2 Flower pans in 4's: stamens&: pedicels elongating in fruit~ seeds curved like the letter .. C .. 
	... .......................... ........ . ........................................................................... Elatine cali/ornica 
	2 Flower pans in J's (or sepals reduced to 2); stamens 3 or varying from 1-6; seeds only slightly curved. 3 Flowm subsessile to distinctly pediceUed; fruit turning to one side at maturity; sepals 
	3. equal in size ..................................................., ............................... Elatine ambigua 3 Flowm .sessile. erect; sepals 2 or 3, when 3 then I of them reduced ... Ela1ine chi/en.sis 

	Bergia texana (Hook.) Seub. -TEXAS BERGIA. Coarse annual growing in hard dry soil of depressions that held standing water in the spring (Oswald 6413, near the SW comer of the Tour Route). Summer. 
	Elatine ambigua Wight -RJCEFIELD WATERWORT. Delicate annual forming localized populations on mud on the bottom of drying ponds and marshes (Oswald 545 l, Tl l 1; S edge of Tl4). Native to eastern and southern Asia. Spring. 
	3

	Elatine californica A.Gray -CALIFORNIA WATER­WORT. Tiny and inconspicuous annual forb in shallow water and later on drying mud of pools (Oswald 5334, TG; Oswald 5356, T29 ). Spring. 
	1

	Elatine chilense Gay-CHILEAN WATERWORT. In­conspicuous annual on mud of seasonally flooded marshes (Oswald 5357, T29 ), sometimes growing in the same pond as E. californica. Spring. 
	1

	EUPHORBIACEAE-SPURGE FAMILY 
	EUPHORBIACEAE-SPURGE FAMILY 

	I Plant silvery-hairy; Dowers with a calyx. nol borne witlun an involucre (cyath.ium) ... 
	............................................................................................................................ .... Er~mocarpus I Plant green; Oowm lacking a true calyx. borne Wlthin a cup-shaped involucre (cyath.ium) sunow,ding several reduced male Dowers and a femaJe flower with a )-lobed pistil 2 Ovary and capsuJe hairy ............................................................... Chamo~syce moculata 2 Ovasy and capsule glabrous. 
	3 Appendages of glands deeply parted into :J-.5 ligule·like structutes I mm long; plants 
	3 Appendages of glands deeply parted into :J-.5 ligule·like structutes I mm long; plants 
	3 
	~p=:~t:e;:~;::~·::::::::·::::::::::::::::::::::::::::::::·c;,~~:;:;~~;:;~ 

	Chamaesyce hooveri (Wheeler) Koutnik -Hoov­ER's SPURGE. Discovered on the Sacramento Refuge by Joseph Silveira in l 992, Hoover's spurge is locally com­mon to abW1dant on summer-dry mud on the bottom of certain vernal pools (Silveira in 1992, Pl I; Silveira in 1992, TC; Silveira in 1992 & Oswald 5951 TAB3· 
	2

	, ' Oswald 5691, NE comer ofTl8). CNPS Inventory List lB. Summer. (Euphorbia hooveri Wheeler) Chamaesyce maculata (L.) Small -SPOTTED SPURGE. Locally abundant annual weed on the edge of the Visitor's Parking Area (Oswald 5942). [Euphorbia maculata L.; E. supina Raf.] Chamaesyce serpyllifolia (Pers.) Small -THYME­LEAVED SPURGE. Uncommon annual on the bank of HW1ters Creek (Oswald & Silveira 5803, T44). Summer and fall. (Euphorbia serpyllifolia Pers.] Eremocarpus setigerus (Hook.) Benth. -TuRKEY­MULLEIN. Repo
	FABACEAE-LEGUME FAMILY 
	FABACEAE-LEGUME FAMILY 
	(leguminosae) 

	I Leaves trifoliate or palmately compound. 2 Leaves palmately compound. 3 Flowers pinkish~ keel ciliate on upper margins near the claws ... lupiT1JJs mtcrocarpvs 
	17 
	3 Flowers blue with some while~ keel ciliate on upper margins toward the apex or not 
	Medicago polymorpha L. -COMMON BUR­
	Medicago polymorpha L. -COMMON BUR­
	ciliate at all ... lupirws p olycorpus 

	2 Leaves trifoliate. CLOVER. Common weedy a1urnal forb along roads, on 
	4 Flowers lfl ovoid to o blong head.-.; corolra persistent after Dowering. 
	5 Head without an involucre at base of Dowen; (with a reduced trifoliate leaf at base dikes, and in grassy fields (Marshall in 1954; Oswald 
	ofhead in r. hirrum). 
	ofhead in r. hirrum). 
	6 lndividuaJ flowers on pedic.:ls. reflexed in age. 
	7 Calyx minutely ciliate on the lobes with short Oat appendages .... 
	... ......................... Trifolium cJ/iolotum 
	7 Calyx lobes not ciliate bul sometimes hairy.... . .............. Trifolium bifidum 
	6 Individual Howen; sessile~ not reflexed in age. 
	8 Head sessile, with a reduced trifoliate leafat its base... .. .. Trifoliunr hirtum 
	8 Head on a distinct peduncle ... . ................. Trifolium olhopurpurnim 
	.5 Heads with an involucrc at the base ofthe Dowers. 
	9 Corolla con.spicuously inflated Ul age (cowbag clovers). bracts ofinvolucre sepa­
	rate. 
	10 flowers small (5--8 mm long), wh.ilish Ul ours ......... Trifolium depauperorum 
	10 Flowers ia,ge (12-25 mm long), crcam-oolored becoming pinl<ish in age ... 
	... ... Trifoliumfucatum 
	9 Corolla not or only slightly inflated in age~ lflvolucraJ bracts Wilted into a disk or 
	cup. 
	11 Lnvolucrc flat... . .............. Trifolium variegatum 
	11 lnvolucre bowl-shaped... . ........... Tr,folium microcephalum 

	4 F1ower5 in spikes or racemes~ corolla deciduous. 
	12 Pods curved or spirally coiled; sl)lle awl.,;haped ... . ......... M,dicogo 
	12 Pods curved or spirally coiled; sl)lle awl.,;haped ... . ......... M,dicogo 
	12 Pods ovoid. straigh~ style thread-lil<e. 
	13 Flowers white..... . .. Melilorus aiba 
	13 Flow= yellow .... . ..... M~lilotus indica 

	I Leaves pinnately compound. 
	14 Axis ofleaf prolonged into a tendril or a short seta. 
	15 Flowers 1-4 in U,e leafaxils, sessile Of almost so...... . Vicia saliva 
	15 Flowers more nwnerous. in racemes near the ends of evidenl peduncles. 
	16 Calyx strongly pouched at the base, the pedicel appearing ventral ...... Vicia villosa 
	16 Calyx strongly pouched at the base, the pedicel appearing ventral ...... Vicia villosa 
	16 Calyx slightly, ifat all. pouched at U,e base, U,e pedicel basal or nearly so... 
	.... Vicia b~nghalen.sis 

	14 A.xis of leafwithout a tendril or seta. 
	17 Flowers solitary or in wnbels. 
	18 Stipules expanded. not gland-like... .. . . ... /,oru, c<>micu/aru., 
	18 Stipules expanded. not gland-like... .. . . ... /,oru, c<>micu/aru., 
	18 Stipules reduced to dot-like glands which are often dark or reddi5h .... . 
	. ... .... Lo1u.1 wrangJianu.1 

	17 Flowers in racemes. 19 Tree~ flowers white ... . ............ Robinia 19 Herbaceous annual; Dowers bluish ......................... A,1ragalu.1 
	Astragalus tener A.Gray var. ferrisiae Liston FERRJS' MILK-VETCH. A rare annual that is locally com­mon along the grassy margins of several alkaline pools and drainages in the northwest quarter of Cell 3, Tract AB (Oswald 6005, 6113, 6114), the only known location on the refuge. CNPS Inventory List IB. Spring. 
	-

	Lotus corniculatus L. -BIRD'S-FOOT-TREFOIL. According to Anderson's list, this plant was sparse in a wet area near the entrance in 1937. It is now a common, widespread, and locally abundant perennial forb in marshy and vernally wet places (Wilbur in 1961). Native to Eurasia. Spring into sununer; some plants blooming again in early fall. 
	Lotus wrangelianus Fisch. & C.A.Mey. -WRANGEL LOTUS. Locally common in upland grassy fields (Oswald 5318, TG; Oswald 6045, T51). Spring. [L. subpinnatus Lag., misapplied] 
	Lupinus microcarpus Sims var. microcarpus PINK-FLOWERED LUPINE. Uncommon annual lupine forming colonies in wet clay soils in grassy fields (Silveira. TAB; Oswald, TG). Spring. [L. subvexus C.P.Sm.; L. ruber A.Heller] 
	-

	Lupinus polycarpus Greene -SMALL-FLOWERED LUPINE. Locally common annual lupine in wet clay soils of grassy places (Anderson 78, sparse in N half of ref­uge; Hanson in 1950; Oswald & Silveira 6026, NW cor­ner ofTAB) . Spring. [L. micranthus Guss. misapplied. This lupine is included in L. bi color Lindi. in The Jep­son Manual, but it appears to be clearly distinct in our range. ) 
	Lupinus polycarpus Greene -SMALL-FLOWERED LUPINE. Locally common annual lupine in wet clay soils of grassy places (Anderson 78, sparse in N half of ref­uge; Hanson in 1950; Oswald & Silveira 6026, NW cor­ner ofTAB) . Spring. [L. micranthus Guss. misapplied. This lupine is included in L. bi color Lindi. in The Jep­son Manual, but it appears to be clearly distinct in our range. ) 
	3

	6116, TAB3). Some plants have essentially smooth fruits, a variant that is usually not taxonomically recog­nized (Marshall in 1954). Bur-clover is apparently much more common now than in 1937; Anderson (collection # 11) lists it as sparse along the east boW1dary in Section 

	35. Spring. [M. polymorpha var. brevispina (Benth.) Heyn; M. hispida Gaertn., including var. confinis (W.D.J.Koch) Burnat] 
	Melilotus alba (L.) Medik. -WHITE SWEET­CLOVER. Eurasian native that is foW1d along the edge of marshes, creeks, and roads (Oswald, Wetlands Hiking Trail). Sununer. 
	Melilotus indica (L.) All. -INDIAN SWEET­CLOVER. Common and widespread annual forb along levee roads and ditches and in grassy fields (Anderson 12, gravel pit; Marshall in 1954; Oswald 6043, TS\ Spring. 
	Robinia pseudoacacia L. -BLACK LOCUST. Sev­eral small trees have volunteered along the creek at the headquarters complex. Native to the eastern US. Spring. 
	Trifolium alhopurpureum Torr. & A.Gray var. al­hopurpureum -INDIAN CLOVER. Reported as common over most of the refuge in 1938 (Anderson 104). It was not foW1d during the 1993-94 survey. Spring. 
	Trifolium hifidum A.Gray var. decipiens Greene DECEPTIVE NOTCH-LEAVED CLOVER. Locally common aIU1ual in grassy upland and on the banks of seasonally flooded marshes (Oswald 5320 & 5338, TG; probably the clover (#100) referred to T. gracilentum by Ander­son in 1938). Spring. 
	-

	Trifolium ciliolatum Benth. -FOOTHILL CLOVER. Reported as common over most of the refuge in 1938 (Anderson 105). It was not foWld during the 1993-94 survey. Spring. [T. ciliatum Nutt.] 
	Trifolium depauperatum Desv. var. amplectens (Torr. & A.Gray) McDennott -INVOLUCRATE COWBAG CLOVER. Locally common a1rnual in grassy fields (Anderson 101, common over most of the refuge in 1938; Oswald 5319, TG). Spring. [T. amplectens Torr. & A. Gray] 
	Trifolium Jucatum Lindi. -SOUR CLOVER. Appar­ently common over most of the refuge in 1938 (Ander­son 102). Today it is an uncommon annual in adobe soil of grassy fields (Oswald 6040, NE comer ofP7; Oswald 6101, NW comer of P7A4). Spring. 
	Trifolium hirtum All. -ROSE CLOVER. Widespread naturalized annual in northern California but apparently W1Common at the refuge (Oswald, edge of the Visitor's Parking Lot). Native to Eurasia. Spring. 
	Trifolium microcephalum Pursh -SMALL-HEADED CLOVER. Inconspicuous annual known only from moist soil along a vernally flooded swale on the northwest side of Cell 3, Tract AB (Oswald 6115). Spring. 
	Trifolium variegatum Nutt. -WHITE-TIPPED CLOVER. An abundant annual reported to grow over most of the refuge in 1938 (Anderson 98). Today it is only occasionally found on the margins of vernal pools and other vernally wet depressions (Oswald, NE corner T1 ). Spring. 
	6

	Vicia benghalensis L. -RED-FLOWERED VETCH. Uncommon annual forb along roads and in weedy fields (Oswald 5350, NE corner ofT4 l). Native to Europe. Spring. 
	Vicia sativa L. ssp. sativa -GARDEN VETCH. Her­baceous annual growing in weeds along Nonnan Rd. (Oswald 6095). Native to Europe. Spring. 
	Vicia villosa ssp. varia (Host) Corb. -WINTER VETCH. Occasional to locally abundant annual forb in weedy fields and along roads and ditches (Oswald 5349, NE comer T4 I). Native to Europe. Spring. [V. vi/losa var. glabrescens W.D.J.Koch; V dasycarpa Ten. J 
	FRANKENIACEAE-FRANKENIA FAMILY 
	FRANKENIACEAE-FRANKENIA FAMILY 

	Frankenia salina (Molina) I.M.Johnst. -ALKALI SEA-HEATH. Ubiquitous herbaceous perennial in alkaline soils of upland fields, seasonally flooded marshes, and borders of vernal pools (Anderson 56, on all alkali spots and barren areas; Hanson 42-50, without a location; Marshall in 1954, without a location; Oswald 5406, TAB) . Late spring and summer. [F grandifolia Cham. & Schltdl., including var. campeslris A.Gray) 
	3

	GENTIANACEAE-GENTIAN FAMILY 
	GENTIANACEAE-GENTIAN FAMILY 

	Centaurium muehlenbergii (Griseb.) W. Wight ex Piper -JUNE CENTAURY. Attractive, locally abundant, and widespread annual in drying, grassy fields, along the edge of roads, and on the borders of marshes (Wilbur in 1961; Oswald 5361, SW comerT2). Late spring and early Sllllliller. [C. jloribundum (Benth.) B.L.Rob. J 
	11 

	GERANIACEAE-GERANIUM FAMILY 
	GERANIACEAE-GERANIUM FAMILY 
	Leaves palmately veined or divided~ stamens all bearing anthers ... . ..... Geranium 
	Leaves pi.nnat.ely veined or divided: stamens having outer filaments without anthers. 
	2 Leaves simple, shallowly to deeply lob<d. 
	3 Sepal, lacking fine glandular pubescence between lhe lines of stiff hairs and wilh a 
	prominent reddish-pointed tip: concavities at top of fruit subtended by 2 folds .... 
	. ....... ............ Erodium bo1rys 
	3 Sepals wilh fine glandular pubescence between lhe lines ofhair,; and wilh a short green 
	tip~ concavities at top offruit subtended by a single fold ......... Erodiwn brachycarpum 
	2 Leaves pinn.atdy compound. 
	4 Leaves pinnately lobed or divided into sharp-pointed divisions; tips of sepals with 
	bristles............ . ......... .... Erodium cicularium 
	4 Leaves owl. toolhed but no! lobed or divided; tips ofsepals lacking bri.sllcs ... . 
	.. ..... Erodlum moschatum 

	Erodium botrys (Cav.) Berto!. -LONG-BEAKED FILAREE. Annual forb on levees, along roads and in parking lots, and in grassy fields (Anderson 85, over en­tire area; Hanson in 1950, without a location; Oswald 5992, parking lot in the NE comer ofT4 l). Native to southern Europe. Spring. 
	Erodium brachycarpum (Godr.) Thellung SHORT-FRUITED FILAREE. Annual forb on levees and in 
	-

	grassy fields (Marshall in 1954, without a location; Os­wald 5984, Tl8). Native to southern Europe. Spring. 
	grassy fields (Marshall in 1954, without a location; Os­wald 5984, Tl8). Native to southern Europe. Spring. 
	Erodium cicutarium (L.) L'Her. -RED-STEMMED FILAREE. Common annual on roadsides, dikes, and hik­ing trails, and grassy fields (Anderson 69 & 86, over most of the area; Oswald 5960, Wetlands Hiking Trail in Tl I'). Native to Eurasia. Late winter to spring. 
	Erodium moschatum (L.) L'Her. -WHITE­STEMMED FILAREE. Annual in weeds on levee roads and edges of parking areas (Oswald 5965, Parking Area D at NE comer P7). Native to Europe. Early spring. 
	Geranium dissectum L. -CUT-LEAVED GERA­NIUM. Common and widespread weedy annual in ver­nally wet, marshy places (Oswald 6098, woodlot in NE corner ofT3 I). Native to Europe. Spring. 
	liYDROPHYLLACEAE-WATER-LEAF FAMILY 
	Phacelia ciliata Benth. -GREAT VALLEY PHACELIA. Annual forb represented by a single collection in the SNWR herbarium (Hanson in 1952, without a location). It was also reported as a few scattered plants on the ref­uge in 1938 (Anderson 97). Spring. 
	JUGLANDACEAE-WALNUT FAMILY 
	Ju glans californica S. Watson var. hindsii Jeps. NORTHERN CALIFORN[A wALNUr. Small trees, many of nut-bearing age, are scattered along Hunters Creek in the south edge of the refuge. This tree is included in List lB ofthe CNPS Inventory, based on endangered native stands in Contra Costa, Napa, and Sacramento counties. It is widely planted along streets and highways in the North Valley and is used as a rootstock for English wal­nuts. It is now widely naturalized along creeks and riv­ers. [J hindsii (Jeps.) J
	-

	LAMIACEAE-MINT FAMILY 
	[Labiatae] 
	I Corolla regular or nearly so, the lobes nearly equal 
	2 Fertile.stamens 2; Dowers white ....... Lycopus 
	2 Fertile slamens 4; Dowers usually lavender to pwplish..... . ................... Mentha 
	I Corolla slrongly 2-lipped. 
	3 Calyx wilh 10 more or less spiny. hooked teeth at lhe tip ... · ..... Marrublum 
	3 Calyx teeth not hooked al tip. 
	4 Upper lip of coroUa concave . 
	5 Calyx tcelh spine-tipped; swruner-Dowering perennial ................................ Stachys 
	5 Calyx tcelh lacking spines; spring-Dowering annual .................... lamium 
	4 Upper lip ofcorolla plane..... . .. ..... Pogogy,• 
	Lamium amplexicaule L. -GIRAFFEHEAD. Weedy annual along roads and in other disturbed places (Os­wald 5 997, NE side of P10) . Native to Eurasia. Early spring. 
	2

	Lycopus americanus Muhl. ex W.P.C.Bart. AMERICAN BUGLEWEED. Common herbaceous perennial along the edge of marshes and in other wet places (Anderson 9, W boundary drain); Hanson in 1951, with­out a location; Marshall in 1954, bank ofLogan Creek; Oswald 5638, Sedge ofTAB). Summer into fall. 
	-
	3

	Marrubium vulgare L. -WHITE HOREHOUND. Re­ported as only a few isolated plants on the refuge in 
	Marrubium vulgare L. -WHITE HOREHOUND. Re­ported as only a few isolated plants on the refuge in 
	l 937 (Anderson 7 l, Gravel Pit & drain along W bound­ary). It is now a common and widespread weedy peren­nial along roads, dikes, trails, and in other disturbed places (Oswald 6112, TAB\ Native to Europe. Spring. 


	Mentha arvensis L. -AMER1CAN WILD MINT. Sparse herbaceous perennial reported from the Gravel Pil in l 937 (Anderson 55). It was not relocated during the l 993-94 survey. Late spring and summer. 
	Pogogyne zizyphoroides Benth. -SACRAMENTO PoGOGYNE. Apparently rare on the refuge in l 937 (Anderson 58, near ditch W of headquarters). It is now a common and widespread annual forb on tl1e margins of vernal pools and in other vernally wet, grassy places (Oswald 5297, NE corner Tl). Spring. 
	6

	Stachys stricta Greene -SONOMA HEDGE-NEITLE. Uncommon herbaceous pere1mial in wet soil along streams and other wet places (Wilbur & 0 'Neill in l 96 l, edge of rice checks; Oswald 5806, edge of Hunters Creek). This plant has a strong, w1pleasant odor. Late spring into summer. [Stachys ajugoides Benth. var. stricta (Greene) Jeps.] 
	LENTIBULARIACEAE-BLADDERWORT FAMILY 
	LENTIBULARIACEAE-BLADDERWORT FAMILY 

	Utricularia gibba L. -HUMPED BLADDERWORT. Represented by a collection in the SNWR herbarium (Marshall in l 954). The plant was submersed in l ft of water in a rice check. Indicated as probably alien in California in The Jepson Manual. Fall. 
	LIMNANTHACEAE-MEADOWFOAM FAMILY 
	LIMNANTHACEAE-MEADOWFOAM FAMILY 

	Limnanthes douglasii R.Br. ssp. rosea (Hartw. ex Benth.) C.T.Mason -ROSY MEADOWFOAM. In l 938, rosy meadowfoarn grew in small patches along the north and east boundaries of the refuge (Anderson 80). Today this herbaceous annual is known only from the margin of a small "hog wallow" in adobe soil in the soutl1west corner of Cell 3, Tract AB, where it is locally abundant (Oswald 6048). The veins in tl1e petals seem to lack the reddish pigment seen in this subspecies on the east side of tl1e valley, but tl1e li
	LYTHRACEAE-LoOSESTRIFE FAMILY 
	LYTHRACEAE-LoOSESTRIFE FAMILY 

	I Flower tube short. beU-shaped to globular. 4 Leave.5 nanow at the base. not clasping the skm: flowers mostly I in i:ach 3.X.i1 (at SNWR?) ... Rotaiu ramo,ior (L.) Koehne 
	4 Leaves broad at the base. clasping the stem. 5 ln1lorcscences 3 to ~OowCTed. usually with pedw,clcs. the pedw,ck 10 9 mm long; petals deep rose-purple, sometimes with a deeper purple spot at the base. 2 OUll long 
	and about as wide; anihers dcq, yeUow; capsule equaling or exceeding ihe colyx-lol= ............................... ......... ............................................................. Amm41tlflo coccinea 5 In0orescences I to )(5)-0owered, sessile: petals pale lavender. sometimes wilh a deep 
	and about as wide; anihers dcq, yeUow; capsule equaling or exceeding ihe colyx-lol= ............................... ......... ............................................................. Amm41tlflo coccinea 5 In0orescences I to )(5)-0owered, sessile: petals pale lavender. sometimes wilh a deep 
	rose basal spoc or ffildvein. ca. 2.5 mm long and 3 mm wide; anthers pale yeUow to yeUow: capsule usually enclosed by or equaling the calyx lobes ... . Ammannio robu,ta 

	Ammannia coccinea Rottb. -VALLEY REDSTEM, Conunon annual in shallow water and later on the dry­ing margins of ponds (Hanson 5-5 l, in a rice field; Os­wald 5565, TIS). Late spring and surruuer. [A. auricu­lata Willd., misapplied) 
	Ammannia robusta Heer & Regel -GREAT RED­STEM. Locally abundant annual in shallow water and on the drying beds of marshes (Oswald 5776, SE Y. T2). Surruuer. 
	8

	lythrum californicum Torr. & A.Gray-CALIFOR­NIA LOOSESTR1FE. Rare or overlooked perennial along ditches, often growing among tules (Oswald 5890, T44). Surruuer and fall. 
	Lythrum hyssopifolium L. -HYSSOP LOOSE­STR1FE. Common and widespread annual or biennial in drying marshes and on the borders and beds of season­ally flooded fields (Hills in 1982; Oswald 5414, NW corner T AB). Native to Europe. Spring & summer. [Includes L. adsurgens Greene, the pere1mial form of the species.] 
	3

	Lythrum tribracteatum Salz.m. ex Spreng. SLENDER-FRUITED LOOSESTRIFE. Common and wide­spread annual forb on tl1e drying margins of vernal pools and seasonally flooded marshes (Oswald & Sil­veira 5403, TC). Native to soutl1ern Europe. Spring & summer. 
	-
	2

	MALVACEAE-MALLOwFAMlLY 
	MALVACEAE-MALLOwFAMlLY 

	I Style branches terminating in head-like or tnmcate stigmas. 
	2 Lnvoluccl absent below the calyx~ plants up to I m or more tall~ petals yeUow or orange; 
	2 Lnvoluccl absent below the calyx~ plants up to I m or more tall~ petals yeUow or orange; 
	carpels 2-9 Sttded.... ..... ... ........................................ Abutilon 
	2 lnvolucel of J-,everal small bracts present below lhe calyx; low spreading plants: petals 

	yeUowish; carpels wilh a single seed ... Malvella I Style branches threadlike. longitudinally stigmatic on lhe inner side. 3 lnvolucels wilh 3 small bracts; Oowers ·mosdy in axils of regular stem leaves and much 
	shorter than the leaves. 4 Small bracts at base of Hower lanoe~vate to oblong.... .. Malva , 
	shorter than the leaves. 4 Small bracts at base of Hower lanoe~vate to oblong.... .. Malva , 
	nicaun.ri

	4 Small bracts at base of Oower linear. 5 Petals twice the length of the calyx (at SNWR?) ... ........... .... Malva neglecta Wallr. 5 Pe1als scarcely longer than the calyx .......................... Malva parvifo:,ra 
	3 Lnvolucels with I small bract or none~ flowers in racemes or spikes .. ............... SidaJuo 

	Abutilon theophrasti Medik. -VELVETLEAF. This common weed of sWTounding agricultural areas is known at the refuge only from a single waif growing at the vehicle-fueling station at the headquarters complex (Oswald & Silveira 5800). Native to southern Asia. Late summer. 
	Malva nicaeensis All. -BULL MALLOW. Common annual to biennial weed along levees and roads (Mar­shall in l 956, without a location; Oswald 5354, SE cor­ner Pool 10). Native to Eurasia. Spring. 
	2

	Malva parviflora L. -LIITLE MALLOW. Common and locally abundant weedy annual on and along dike roads (Oswald, SE corner T 1). Native to Eurasia. Spring. 
	5

	Malvella leprosa (Ortega) Krapov. -ALKALI­MALLOW. Common and widespread perennial along roads, on alkaline flats, and in grassy fields (Anderson 54, on all alkali spots and barren areas; Hills in 1982, without a location; Oswald & Ahart 5424, along Nor
	Malvella leprosa (Ortega) Krapov. -ALKALI­MALLOW. Common and widespread perennial along roads, on alkaline flats, and in grassy fields (Anderson 54, on all alkali spots and barren areas; Hills in 1982, without a location; Oswald & Ahart 5424, along Nor
	-

	man Rd.). Late spring & summer. [Sida hederacea (Douglas) Torr. & A.Gray] 

	Sidalcea diploscypha (forr. & A.Gray) A.Gray FRJNGED CHECKER-MALLOW. Uncommon annual in grassy fields (Hanson in 1950, without a location; Mar­shall in 1955, without a location; Wilbur in 1961, with­out a location; Oswald & Silveira, P7Ain 1993). Spring. 
	-
	4 

	MARTYNIACEAE-UNICORN-PLANT FAMILY 
	MARTYNIACEAE-UNICORN-PLANT FAMILY 

	Proboscidea louisianica (Mill.) Tell. ssp. louisi­anica -COMMON UNICORN-PLANT. Represented by a single collection in the SNWR herbarium (Marshall in 1954). The plant was growing in a rice check. Summer. (Martinia proboscidea Gloxin] 
	MOLLUGINACEAE-CARPETWEED FAMILY 
	MOLLUGINACEAE-CARPETWEED FAMILY 

	I Plan, pubescent with branched hairs .................... Gli11us I Plant glabrous.. . ............... Mollugo 
	Glinus lotoides L. -GLINUS. Occasional European arumal along the road at the viewing platform (Oswald 5453 , southeast comer of PIA), probably introduced in the stream gravel hauled into the area. Native to Europe. Spring. 
	3

	Mollugo verticillata L. -INDIAN-CHICKWEED. Uncommon matted annual in roadside gravel (Oswald 5502, parking area at the viewing platform at the SE comer of the Tour Route). Native to tropical America. Late spring and summer. 
	MORACEAE-MULBERRY FAMILY 
	MORACEAE-MULBERRY FAMILY 
	Fruit an akene with a fleshy calyx. forming a succulent berry-lil<e multiple fruit ......... Moru, Al<enes within a fleshy receptacle that matures into a bag-lil<e fruit (fig)....................... Ficus 

	Ficus carica L. -FIG. A number of small trees grow along impoundments and creeks (Oswald 6161, Logan Creek just upstream from the NE comer of the Tour Route). Native to the Mediterranean area. Plants vegetative. 
	Morus alba L. -WHITE MULBERRY. A single tree noted at the rookery in the northeast comer ofTract 37 (Oswald in 1993). Vegetative in September. 
	MYRTACEAE-MYRTLE FAMILY 
	MYRTACEAE-MYRTLE FAMILY 

	Eucalyptus cainaldulensis Delutl1. -RIVER RED GUM. Tall Lree planted at the Headquarters complex (Oswald 5961) and at several other places on the refuge (NE comer T4 l). Occasional seedlings volunteer. Native to Australia. Winter and early spring. 
	0LEACEAE-OLIVE FAMILY 
	0LEACEAE-OLIVE FAMILY 

	I Leaves pinnately compound; fruit a samara ... ....................... Praxinus I Leaves simple~ frwt a drupe ............................................ Olea 
	Fraxinus latifolia Benth. -OREGON ASH. Occasional small tree at scattered locations along Logan Creek (Oswald 5363, NE comer T2; Oswald, near the view­ing platform). Spring. 
	11 

	Olea europaea L. -OLIVE. A few scattered volun­teers have been seen on the refuge (Oswald, NE corner of T3 l; Oswald, N edge P5). A small grove has also been planted at the headquarters complex. Native to western Asia. 
	0NAGRACEAE-EVENING-PRIMROSE FAMILY 
	0NAGRACEAE-EVENING-PRIMROSE FAMILY 
	I Petals 5. yellow. plants aquabc with floating leaves or becoming terrestrial at dry-down ..... . ...................... ludwigia I Petals 4, pinkish lO white; planls in dry to wet places but not aqua.tic. 2 Seeds lacking a terminal IUft of hairs (sect Boi,duvolia). 3 Seeds in 2 rows in ea.c h cavity of ovary (section with a razor blade to see). 
	4 Capsule more or less cylindrical, lacking thick vascular obs along the lines of dehis
	-

	cencc ... . ....................................................................... Epilohium pygmaffim 
	4 Capsule conspicuously 4-sided with thick vascular ribs along the lines of dehiscence 
	on the comers ......................................................... Epilobium d~J,1ogamum 
	3 Seeds in a sing.le row in each cavity or ovary (at SNWR?) ... . 
	...... ........ ... .. ..... Epilobium d,nsif/crum (Lindi.) P.Hoch & R.aven 
	2 Seeds with• terminal tuft o f hairs (sect. Ep;/ohlum). 
	5 Plants annual: stems with exfoliating epidermis; plants of plaoes that become dry in 
	swnmer ..... .. ........ Epilobium brachy,carpum 
	5 Plants perennial: epidennis not exfoliating from the stems; plants of wet places ..... 
	................................ Epi/ohtum clliatum 
	Epilobium brachycarpum C.Presl -TALLANNUAL WILLOWHERB. Locally abundant annual in dry soil along roads and levees (Oswald 5888, Pole Line Rd. along E side ofT16). Late sununer and fall. [£. paniculatum Nutt. ex Torr. & A.Gray, including vars. laevicaule (Rydb.) Munz & tracyi (Rydb.) Munz] 
	2


	Epilobium ciliatum Raf. ssp. ciliatum -FRJNGED WILLOWHERB. Occasional herbaceous perennial along streams and marshes (Wilbur in 1961, without a loca­tion; Oswald 5639, Sedge ofTAB; Oswald, NE comer ofT211). The plants on the refuge are the grayish., densely pubescent variant of the subspecies. Late spring and summer. [£. adenocaulon Hausskn., including vars. holosericeum (Trel.) MWlZ, occidentale Trel., & parishii ([rel.) Munz) 
	3

	Epilobium cleistogamum (Curran) P.Hoch & Raven -CLEISTOGAMOUS SPIKE-PR1MR0SE. Represented by a collection in the SNWR herbarium (Marshall in 1954, without a location). Summer. [Boisduvalia c/eistogama Curran) 
	Epilobium pygmaeum (Speg.) P.Hoch & Raven SMOOTH SPIKE-PR1MR0SE. Widespread and locally abun­dant annual on the drying beds of vernal pools and sea­sonally flooded marshes (Oswald 5359, NE comer Tl) . Spring. [Boisduvalia glabella (Nutt.) Walp. , including var. campestris (Jeps.) Jeps.J 
	Epilobium pygmaeum (Speg.) P.Hoch & Raven SMOOTH SPIKE-PR1MR0SE. Widespread and locally abun­dant annual on the drying beds of vernal pools and sea­sonally flooded marshes (Oswald 5359, NE comer Tl) . Spring. [Boisduvalia glabella (Nutt.) Walp. , including var. campestris (Jeps.) Jeps.J 
	-
	6


	Ludwigia peploides (Humb., Bonpl. & Kunth) Ra­ven -FLOATING PR1MR0SE-W1LLOW. Common emergent perennial with floating leaves, forming dense colonies in marshes, creeks, and ditches. It often becomes stranded on mud if the water level drops, where it continues to grow and flower (Anderson 57, in drains, ditches, and canals; Oswald 5633, SW corner ofT5) . Late spring into fall. [Jussiaea californica Jeps.; J. repens L. var. peploides (Humb., Bonpl., & Kunth) Griseb.J 
	3

	0XALIDACEAE-WOOD-SORREL FAMILY 
	0XALIDACEAE-WOOD-SORREL FAMILY 
	Oxalis corniculata L. -CREEPING WOOD-SORREL. Common weed in the lawn at the Headquarters Building 

	(Oswald in 1994). Probably native to the Old World. 
	Spring into fall. 
	PLANTAGINACEAE-PLANTAIN FAMILY 
	PLANTAGINACEAE-PLANTAIN FAMILY 

	I Leaves sharply and deeply <oothed except in depaupcrale individuals; spikes nodding in bud 
	.. ..................... Pion/ago coronopcu 
	.. ..................... Pion/ago coronopcu 

	I Leaves entire or minutely toothed; spikes erect in bud. 
	2 Leaves JWTOW, illlear to almost tlucadlikc; spring annuals. 
	3 Sepal, glabrous·, stamens 2 ... . . Plantago dongata 3 Sepals long hairy; stamens 4... . ............. Planlago ~,~cla 2 Leaves broader, weedy perennial ... ..... Plan1ago lanaolata 
	Plantago coronopus L. -CUT-LEAVED PLAN­TAIN. Common and widespread annual forb on dike roads, in moist clay soils in grassy fields, near vernal pools, and on alkali scalds (Oswald 5309, P 1). Native to Europe. Spring. 
	1

	Plantago elongata Pursh -ELONGATE PLANTAIN. Locally abundant on the drying beds ofshallow vernal pools and in other vernally wet places (Oswald 5310, P 1). Spring. [P. bigelovii A.Gray, including ssp. cali­fornica (Greene) Bassett] 
	1

	Plantago erecta E.Morris -ERECT PLANTAIN. Un­common annual forming localized colonies in grassy fields (Oswald 5989, SW comer ofTAB3). Early spring. 
	[P. hookeriana Fisch. & C.A.Mey. var. californica (Greene) Poe] 
	Plantago lanceolata L. -ENGLISH PLANTAIN. Oc­casional perennial weed of levees and roadsides (Oswald &Ahart 5426, edge ofNom1an Rd.). Native to Europe. Spring & summer. 
	POLEMONIACEAE-PHLOX FAMILY 
	POLEMONIACEAE-PHLOX FAMILY 

	I FlowCTS bicolored. the lobes pink or white, the throat and tube yellow; leaves opposite, palmately cleft ................... linanthus I Flowers white: leaves mostly alternate, pinnately dissected .... . . ........ Navarr~tia 
	-

	Linanthus bicolor (Nutt.) Greene -BICOLORED LINANTHUS. Small but attractive annual in adobe soil of grassy fields, often forming large populations (Oswald 5988, SW corner ofTAB; Oswald, grassy flat on W side of P102). Spring. 
	3

	Navarretia Leucocephala Benth. ssp. Leucocephala WHITE-FLOWERED NAVARRETIA. Common and locally abundant along the edge of vernal pools, in seasonally flooded marshes at dry-down, and in vernally wet, grassy fields (Anderson 110, abundant over most of the refuge in 1938; Oswald 5343, NW comer T3 l). Spring. 
	-

	POLYGONACEAE-BUCl(WHEAT FAMILY 
	POLYGONACEAE-BUCl(WHEAT FAMILY 

	exserted from the stipule ... Polygonum ar~nasm,m J PlanlS aect. growing in marshy places; perianth about 2 nun long, more or les.s enclosed in the stipule . ........................ Polygonum prolificum 
	exserted from the stipule ... Polygonum ar~nasm,m J PlanlS aect. growing in marshy places; perianth about 2 nun long, more or les.s enclosed in the stipule . ........................ Polygonum prolificum 
	-


	2 flowers in terminal dense to open spike-like racemes or pan.ides. 4 Racemes 1-2. t.erminaJ on the branches~ stamens or styles exscrted ... . ..... Polygonum amphihium 
	4 Iuccmes scvcnl to numerous, terminal and axillary, stamens and styles included in the pcrianth or cxserted. 5 Stipulcs entire or tom. no! fringed with cilia or bristles; outer pcrianth member with 
	4 Iuccmes scvcnl to numerous, terminal and axillary, stamens and styles included in the pcrianth or cxserted. 5 Stipulcs entire or tom. no! fringed with cilia or bristles; outer pcrianth member with 
	the m.idvein divided at tip into 2 short recurved veins ... ... Polygonum /aµathi/olium 
	5 Sheathing stipules fringed with bristly cilia; outer pcrianth membrane not as above. 6 Calyx dolled with glands; spikes slender, arching. 7 Glandular dolS abundant throughout the pcrianth. 
	8 Calyx white: akcnes shining... . . . Polygonum punctatum 8 CaJyx greenish or with rose tips; akenes dull... Po/ygonum hydropi'per 
	7 Glandular dots only on the inner perianlh members ... . ........... Polygonum hydropiperoid~, 6 Calyx not glandular-<lotted. 9 Bracts of the inDorescencc crowded. overlapping. the pediccls not exserted 
	from them; racemes dense. erect; leaves sometimes with a prominent pwple spot near the middle; plants in damp, disturbed soil .... Polygont1m per.1icario 
	9 Bnu:ts ofinDorescencc barely ifal all overlapping. the pediccls cx.serled from 
	them~ racemes slender, loose, erect to arc~ plants rooted in or near water.. 
	...... Polygonum hydropiperoide.1 

	I Calyx of6 sepals. the 3 outer heroaceous. the 3 inner larger, fonning valves over the nutlets 
	IO Edges ofvalves entire... . . ................ Rumu cri.rpu.1 
	JO Edges ofvalves toothed.... . .......... Rumu denlotu.1 
	Polygonum amphibium L. var. emersum Mchx. WATER SMARTWEED. Uncommon perennial forming colonies along the dry margins ofseasonal marshes (Oswald, south leg of the Tour Route in PlA). The identification is tentative since all plants have been vegetative to date (in both 1993 and 1994). (P. coc­cineum Muhl.] 
	-
	3

	Polygonum arenastrum Boreau -COMMON KNOTWEED. Common annual weed in dry soil of roads and paths, where it tends to have a prostrate growth form (Anderson 35, uncommon along drains and roads in 1937; Marshall in 1954, without a location; Oswald 5946, NW corner ofT5). Native to Europe. The closely related P. aviculare L., to which some of our plants have routinely been referred, is apparently not documented in California (The Jepson Manual, page 888). Spring and summer. 
	2

	Polygonum hydropiper L. -WATER-PEPPER. Un­common annual in shallow water and on wet mud along ditches (Oswald 5935, Wetlands Hiking Trail on W side Tl1). Native to Europe. Late summer into fall. 
	1

	Polygonum hydropiperoides Mchx. -SWAMP SMARTWEED. Common emergent perennial in quiet wa­ter of sloughs and ponds, often forming extensive colo­nies (Oswald 5569, Logan Creek along the E side of PI02)_ Summer into fall. 
	Polygonum Lapathifolium L. -WILLOW-WEED. Lo­cally abundant annual in moist soil along marshes, creeks, and ditches (Anderson 46, common in wet places; Hanson in 1951, without a location; Oswald 5464, NE comer ofT25). Late spring into fall. [Includes var. salicifolium Sibth.] 
	Polygonum persicaria L. -LADY'S-THUMB. An­nual weed along the edge of marshes (Hanson 6-51, without a location; Oswald, Wetlands Hiking Trail). Native to Europe. Late spring into fall. 
	Polygonum prolificum (Small) B.L.Rob. -PRo­LIFJC KNOTWEED. Erect, much-branched knotweed in al­kaline soil of marshy fields and ponds that dry during tl1e summer (Oswald 5946, NW corner ofT5). Native to eastern North America. Summer into fall. 
	2

	Polygonum punctatum Elliott -DOTTED SMART­WEED. Annual or sometimes perennial plant forming lo­calized colonies in shallow water or in wet mud along marshes and streams (Oswald 5779, edge ofLogan Creek at the NE corner ofthe Tour Route; Oswald 5807, edge ofHunters Creek in T44). Swnmer into fall. 
	Rumex crispus L. -CURLY DOCK. Abundant and widespread herbaceous perennial in marshy and grassy fields (Marshall in 1954, without a location; Oswald 6212, NW comer of TAB\ According to Anderson's list, this plant was already common along all of the drains, ditches, canals, lakes, and wet areas in 1937. Native to Eurasia. Spring. 
	Rumex dentatus L. -TOOTHED DOCK. Common and widespread annual forb on the edges of vernal pools, seasonally flooded marshes, and in other wet, marshy places (Oswald 5303. 1, NE comer T 1). Native to Eurasia. Spring. [R. dentatus ssp. klotzschianus (Meisn.) Rech.fl 
	6

	PORTULACACEAE-PURSLANE FAMILY 
	PORTULACACEAE-PURSLANE FAMILY 

	I Calyx fused with the lower part ofthe ovary, its lobes coming offthe summit ofthe capsule . 
	.... Portulaca 
	.... Portulaca 

	I Calyx and ovary free. 
	2 Flowers red. conspicuous ..... . ........ ..... Calandrinio 
	2 Flowers red. conspicuous ..... . ........ ..... Calandrinio 
	2 Flowers white. the petals small and inconsptCuous ... . .................... Monlia 

	Calandrinia ciliaia (Ruiz & Pav.) DC. -REDMAIDS. Represented by a collection in the SNWR herbarium (Hanson in 1950, without a specific location cited) but not relocated during this study. Although native to California, the plant tends to be weedy. Spring. 
	Montiafontana L. ssp. amporitana Sennen WATER MONTIA. Locally abundant annual in vernally wet soil of uplands and depressions in grasslands (Oswald 5969, NW portion ofTG). Early spring. 
	-

	Portulaca oleracea L. -COMMON PURSLANE. Oc­casional to locally common weed in disturbed places (Wilbur in 1962, N of headquarters; Oswald, edge of Visitor's Parking at the headquarters complex; Oswald, parking area at viewing platfonn at SE comer of Tour Route). Native to Europe. Summer. 
	RANUNCULACEAE-BUTTERCUP FAMILY 
	RANUNCULACEAE-BUTTERCUP FAMILY 

	I Flowers several on a leafy srem, with !a,ge pwple pelals and sepals; fruit a capsule ... 
	· ........................................ Delphinium 
	· ........................................ Delphinium 

	I FloweTS single at the end of a k:aJJess scape or nearly sessile. with inconspicuous white pet­
	als~ fruit consisting ofmany ak.enes on an elongated receptacle. 
	als~ fruit consisting ofmany ak.enes on an elongated receptacle. 
	2 Flowers scaposc . ....................... Myomr-us minimu.1 
	2 flowers sessile or nearly so .......................... ............................... Myomrus se3.1i/is 

	Delphinium variegaJum Torr. & A.Gray ssp. vari­egaium -ROYAL LARKSPUR. Represented by a collection from along Hwy. 99.near the entrance to the refuge (Kridler in 1956) but not relocated during this study. Spring. 
	Myosurus minimus L. -TINY MOUSETAIL. Incon­spicuous and easily overlooked annual on the drying margins of vernal pools and in other vernally wet drain­ages and depressions (Oswald 5335, TG). Occasional plants have very short scapes and would key to the ssp. apus (Greene) G.RCampb., a plant in List 3 of the CNPS Inventory. However, these plants always seem to grow in marginal habitats and are probably best inter­preted as depauperate forms of the typical long-scaped plant. Early spring. [Includes var. jilifo
	Myosurus sessilis S. Watson -SESSILE MOUSETAIL. Uncommon but locally abundant annual on drying silty mud of shallow, seasonally flooded marshes and muddy­bottomed vernal pools (Oswald 5340, T28) . Spring. [M. minimus L. var. sessiliflorus (Huth) G.R.Campb.) 
	2

	ROSACEAE-ROSE FAMILY 
	ROSACEAE-ROSE FAMILY 

	I Leaves simple ... . ................... Pyracantha I Leaves plIUlately compound. 
	2 Leaflets green below: fruit a hip .... . .... Rosa 
	2 Leaflets green below: fruit a hip .... . .... Rosa 
	2 Leaflets whitish tomentose below: fruit a blackbeny.... . .................. R,,bu, 

	Pyracantha koidzum,i' (Hayata) Rehder -PYRA­CANTHA. Known from a single shrub growing along the levee on the south side of Pool 2 (Silveira in 1995). The seeds of pyracantha, a standard horticultural shrub, are dispersed by a number offruit-eating birds, and it is not uncommon to find waifs in suitable habitat in Northern California. Native to Formosa. Spring. 
	Rosa multiflora Thurb. ex Murr. -RAMBLER ROSE. Introduced in many of the wildlife areas in the North Valley where it persists and sometimes volun­teers. It is locally abundant in the woodlot in the north­east comer of Tract 3 l (Oswald 6097), forming patches of impenetrable brambles and sometimes climbing into trees. Native to Japan. Spring. 
	Rub us discolor Weihe & Nees -HIMALAYAN BLACKBERRY. Weedy perennial forming patches of im­penetrable brambles along ditches and creeks and in other low places (Oswald, west boundary of refuge along the Wetlands Hiking Trail; Oswald, along Hunters Creek). Native to Eurasia. Spring flowering, the fruits ripening during the summer. [R. procerus Mueller] 
	RUBlACEAE-MADDERFAMlLY 
	RUBlACEAE-MADDERFAMlLY 

	I Leaves >-8 in a whorl; fn.ut roundish. the carpels not cwved outward on the inner face.... 
	............ Galium par;s;ense I Leaves 4-5 in a whort fruit much longer than broad, the carpels cwved outward on the inner face... . ... . ............. Galium murale 
	Galium parisiense L. -WALL BEDSTRAW. Locally abundant annual weed in roadside gravel along Norman Rd. (Oswald & Ahart 5417). Native of the Mediterra­nean area. Spring. 
	Galium murale (L.) All. -TINY BEDSTRAW. Incon­spicuous but locaJly common annual weed in roadside gravel along Norman Rd. (Oswald &Ahart 5418). Na­tive to Europe. Spring. 
	SALICACEAE -WlLLOW FAMILY 
	SALICACEAE -WlLLOW FAMILY 

	I Buds with nwnerous bud scales~scales of catkins cut into narrow lobes: stamens 6-60 ..... . ............ ...... Popubu I Buds with a single bud scale; scales of catkins entire: stamens 1-10. 2 Leafblades entire or nearly so. 3 Leaves glabrous beneath. 4 Tree; leaves narrowly lanceolate. gray.green above and below; catkin scales yellow: stamens 3--9~ catkiru appearing with or after the leaves.................. Salix gooddingii 4 Shrub or small lree; leaves dark green above, paler below: catkin scales black
	5 Leaves linear to lan"'·linear. 0.3--0.6 cm wide. tapering at both ends, grayish·grecn 
	5 Leaves linear to lan"'·linear. 0.3--0.6 cm wide. tapering at both ends, grayish·grecn 
	on both surfaces; catkin scales yellow: catkins appearing with or after the leaves, the 
	scales yellow ... . ... Salix uigua 
	5 Leaves lanccolate to oblanceolate or obovat.c.. mostly more than I cm wide: catkins 
	appearing before the leaves. the scales black (at SNWR?)..... Salix la.rio/q,is Benth. 
	2 Leaf blades distinctly toothed. 
	6 Leaves permanently pubescent beneath... . ........... Sa/U u igua 

	6 Leaves glabrou.s although sometimes lighter colored below. 
	edge ofT14). Native to the central United States. 
	3

	7 Capsule with soft shaggy to silky hairs .......................................... Salix gooddingii 7 Capsule glabrous...... . ................. Salii laevigata Spring. [B. nobsiana Mason] 
	Populusfremontii S.Watson -FREMONT'S COTTON­WOOD. A common tree on the refuge, although not as abundant as the black willow. Scattered trees grow along Logan Creek and other waterways, and it is common in the woodlot in Tract 31 and al the rookery in Tract 37. Early spring. 
	Salix exigua Null. -NARROW-LEAVED WILLOW. Common small tree tending to form small thickets along creeks and in marshy places. It is easily recognized by its grayish leaves. Spring. [S. exigua var. stenophylla (Rydb.) C.K.Schneid.; S. hindsiana Benlh., including vars. /eucodendroides (Rowlee) C.R.Ball & parishiana (Rowlee) C.RBall] 
	Salix gooddingii C.RBall -GOC>DDING's BLACK WILLOW. This is the most common tree on the refuge, growing along Logan Creek and other waterways. It is also common in the woodlot in Tract 3 l and at the rook­ery in Tract 37. Spring. [S. nigra Marsl1. var. vallicola Dudley; S. gooddingii var. variabi/is Ball] 
	Salix laevigata Bebb -RED WILLOW. Occasional tree along streams, marshes, and in woodlots (Oswald, TC; Oswald, Logan Creek along P6; Oswald, N edge of PlB; Oswald, rookery in the NE corner ofT37). Early spring. [Includes var. araquipa (Jeps.) C.R.Ball] 
	1
	2

	SCROPHULARIACEAE-FIGWORT FAMILY 
	SCROPHULARIACEAE-FIGWORT FAMILY 

	I Fertile slamen5 5; corolla nearly regular .............................................................. Verl>a,cum I Fertile stamens 4 or 2; corolla more or less 2-lipped. 2 Stigmas distinct. flattened or plate-like. 
	3 Corolla white. not distinctly 2-lipped; plants aquatic or becoming teneslrial at dry-
	down ........................................................................................................................ Bacopa 
	down ........................................................................................................................ Bacopa 
	3 Corolla yellow. nearly 2-hpped; plants teneslrial .............................................. Mimulus 

	2 Stigmas wuted. head-like or dot-like. 
	4 Corolla spurred or sac-like on lower side of base. 
	4 Corolla spurred or sac-like on lower side of base. 
	5 Corolla merely sac-like or swollen at base; plants erect .......................... Antirrhin:um 
	5 Corolla with a narrow spur. plants with prostrate to ascending branches .... Kickxia 
	4 Corolla not spurred or sac-like at base. 
	6 Corolla elongated. the upper lip narrowly arched. fanning a beak-like extension that 
	encloses the anthers; stamens 4. 
	7 Upper corolla lip fanning a beak. .open at front; stigma expanded, capitate or 
	lobed. 
	8 Stamens each with 2 anther sacs; corolla throat not indenled. 
	9 Bracts green throughout. corolla white. turning pinkish with age ... 
	........................................................................... Castilleja rubicundula 
	9 Bracts tipped with white, yellow, rose, or pwple. 
	IO Corolla whitish,. the spike narrow ............................ Ca.still(ia allen:uata 
	IO Corolla crimson or purple, the spike broad ................. Ca.s1i/J(ia userta 
	8 Stamens each with a single anther sac~ corolla throat abruptly indented, form
	-

	ing a fold ............................................................................................ Triphysaria 
	7 Upper corolla hp forming a galea (hood), closed at front with the opening di
	-

	reeled downward.: stigma unexpanded.............................................. Cordylanthus 
	6 Corolla nearly plane, the upper lip flattened. not fanning a beak; slam= 2. 
	11 Main stem with lateral racemes below the tip ......... Veronica anagalli$-aquaJica 
	11 Main stem ending in a single raceme-like inflorescence ........ Veronica peregrina 

	Antirrhinum sp. -SNAPDRAGON. An unidentified snapdragon with purplish-red flowers was collected in low, alkaline ground between the railroad and Hwy. 99W at the site of Norman (Oswald & Ahart 5427). Late spring. 
	Bacopa rotundifolia (Michx.) F. Wettst. -ROUND­LEAVED WATER-HYSSOP. Locally common floating an­nual of marshy pools or becoming stranded on mud (Hanson in 1951, without a location; Oswald 5460, W side of Pole Rd. at the N end ofT15; Oswald 5500, S 
	Castilleja attenuata (Gray) TI.Chuang & Heckard VALLEY-TASSELS. Common annual forb in grassy fields (Anderson 103, a few around headquarters and along W boundary line in 1938; Oswald 6002, TAB\ Spring. [Orthocarpus attenuatus A.Gray) 
	-

	Castilleja exserta (A.Heller) TI.Chuang & Heckard ssp. exserta -PURPLE OWL-CLOVER. A few plants were reported west of the power line near headquarters in 1938 (Anderson 99). No plants were found during the 1993-94 survey. Spring. 
	Castilleja rubicundula (Jeps.) Tl.Chuang & Heck­ard ssp. rubicundula -CREAMSACS. Formerly very common on the refuge in early spring (Anderson 72 on 28 Feb. l938), this attractive annual is now apparently completely extirpated. [Orthocarpus lithospermoides Benth. var. bicolor (A.Heller) Jeps.] 
	Cordylanthus palmatus (Ferris) J.F.Macbr. PALMATE BIRD'S-BEAK. Three transplant populations of this rare birds'-beak from a large natural population on the Delevan Refuge have been successfully established at the Sacramento Refuge in Cell 3 of Tract AB, Cell 2 of Tract C, and Cell 3 of Tract 8. CNPS Inventory List lB. Late spring and summer. 
	-

	Kickxia elatine (L.) Dumort. -SHARP-LEAVED FLUELLIN. Common along roads and in other disturbed places (Wilbur in 1961, road edges; Oswald 5503, parking area at viewing platform at SE corner of Tour Route). Native to Europe. Late spring and summer. 
	Mimulus guttatus Fisch. ex DC. -SEEP MONKEY­FLOWER. Common and widespread in moist soil along vernal pools and drainages and on the edges of season­ally flooded marshes (Anderson 83, near Farmer Waite Lake, now approximated by PIA; Oswald 5990, W side ofT244). This is a highly variable species in which many taxa have been named. The plants on the refuge are relatively small-flowered annuals. Spring. 
	3

	Triphysaria eriantha (Benth.) TI.Chuang & Heck­ard var. eriantha -JOHNNYTUCK. Common annual forb in grassy places (Hanson in 1952, without a location; Oswald 5968, TG). Spring. [Orthocarpus bidwelliae A. Gray; 0. erianthus Benth. var. erianthus] 
	Verbascum blattaria L. -MOTH MULLEIN. Herba­ceous biennial that is common along the edge of the Visitor's Parking area at Refuge Headquarters (Oswald 6157). Anderson (collection 21) lists this plant as rare along east boundary south of Norman Rd. in I937. Na­tive to Eurasia. Spring and summer. 
	Veronica anagallis-aquatica L. -BLUE WATER SPEEDWELL. Locally abundant herbaceous perennial in ditches, along the edge of seasonally-flooded fields, and in marshy places (Oswald 5305, T2; Oswald, ditch along W boundary bordering the Wetlands Hiking Trail; Oswald, edge of Logan Creek). Native to Europe. Spring. 
	3

	Veronica peregrina L. ssp. xalapensis (Humb., Bonpl., & Kunth) Pennell -PURSLANE SPE~DWELL. Common and widespread annual forb fornung dense populations on the floor of drying vernal pools, along the edge of seasonally flooded marshes, and in other marshy places (Oswald 5342, T28; Oswald 6089, N edge Tl6'). Spring. 
	2

	SOLANACEAE-NIGHTSHADE FAMILY 
	SOLANACEAE-NIGHTSHADE FAMILY 

	I CoroUa rotate. its tube sholt. 
	2 Calyx becoming large and papery and enclosing the fruit. 
	2 Calyx becoming large and papery and enclosing the fruit. 
	3 CoroUa 10-20 mm wide: fruiting caJyx lobes acwnmate . .. . PhysaJis ocutifolio 
	3 Corolla 3-8 mm wide: fruiting calyx lobes acute ... . .. Physali.1 angu/010 
	2 Calyx herbaceous, nol enclosing the fruit. 
	4 Herbage densely scaJy-stellaLe: flowers violet or blue ...... ... Solanum e/aeagnifolium 
	4 Herbage glabrous; Oowcrs white ... ....... Solanum americanum 

	I Corolla -tubular, yellow . ............................ Nicotiano 
	Nicotiana glauca Graham -TREE TOBACCO. Erect shrub or small tree represented by a collection in the SNWR herbarium from along Hunter's Creek (0 'Neill in 1961). This plant was not relocated during this study. Native to South America. Late surruner. 
	Physalis acutifolia (Miers) Sandwith -SHARP­LEAVED GROUND-CHERRY. Known only from a single waif in the parking lot at the Checking Station south of Norman Rd. (Oswald 581 I). It is most easily separated from the next species by its larger flowers ( I0-20 mm wide). Late summer. [P. wrightii A.Gray] 
	Physalis lanceifolia Nees -LANCE-LEAVED GROUND-CHERRY. Occasional weedy annual in localized populations on the dry bed of vernally wet pools and in disturbed places (Wilbur in 1961, in rice checks; Oswald 5690, NW comer of T 11 ) . The flowers are relatively small (3-8 mm wide). Native to South America. Sum­mer. [P. angulata L. var. lance1folia (Nees) Waterf.) 
	5

	Solanum americanum Mill. -AMERJCAN BLACK NIGHTSHADE. Occasional annual to subshrub along the edge of marshes (Oswald, Wetlands Hiking Trail in Tl t 1). Spring and swnmer. [S. nodijlorum Jacq.] 
	Solanum elaeagnifolium Cav. -WHITE HORSE­NETTLE. Uncommon weedy perennial fom1ing localized populations on levee roads (1961, ~ithou~ a specific location; Oswald 6411, S side of P11 ). Nallve of central U.S. and northern Mexico. Summer. 
	Wilbur.in 

	TAMARICACEAE-TAMARISK FAMILY 
	TAMARICACEAE-TAMARISK FAMILY 

	I Flowers 4-mcrous .. . . . . . .. .... .. . . Tamarix parvijloro 1 Flowers 5-merous .. . . ........ Tamarix ramosissimo 
	Tamarix parviflora DC. -SMALL-FLOWERED TAMARJSK. Weedy shrub planted at several locations on the refuge (O 'Neill in 1961, T40; Oswald 5358, NE side T3 l). Native to southeastern Europe. Early spring. 
	Tamarix ramosissima Ledeb. -SALT-CEDAR. An attractive shrub planted at the headquarters complex (Oswald 6210). It blooms later in the spring than T parvijlora, and the flowers are a deeper red color. Na­tive to eastern Asia. Late spring. 
	URTICACEAE-NETTLE FAMILY 
	URTICACEAE-NETTLE FAMILY 

	Urtica dioica L. ssp. holosericea (Nutt.) Thome STINGING NETTLE. Occasional perennial forming colo­nies along creeks (Oswald, Logan Creek bordering TH and PIB; Oswald, Hunters Creek in T44). Late spring and sununer. 
	-

	VERBENACEAE-VERVAlN FAMILY 
	VERBENACEAE-VERVAlN FAMILY 

	1 Stems erect.. clum~ often over I m talJ; calyx 5-toothed: flowers lJl tcrminaJ spikes: nutlets 4 ...................................................................................................................................... ~erbena 
	1 Stems prostra~ creeping. forming a matted growidcover. calyx 2-t.oothed: flowers 111 short. 
	usually axillary spikes or heads; nutlels 2. 
	usually axillary spikes or heads; nutlels 2. 
	2 Leaves including petioles 3-5 cm long; peduncles 2-7.5 cm long ... 
	..................................................................... .. .. . ............ Phyla nodif/ora var. nodijlora 
	2 Leaves including petioles 1-1.5 cm long; peduncles U-3 cm long .................................... .. 
	. ................................................................................... .................. Phyla nodif/ora var. ro.1ea 

	Phyla nodiflora (L.) Greene var. nodijl.ora -CREEP­ING LIPPIA. Locally abundant creeping perennial on the floor of the woodlot in the northeast comer of Tract 31 (Oswald 6410). Late spring and summer. [Lippia nodi­fl-ora (L.) Michx. var. reptans (Humb., Bonpl., & Kunth) Kuntzel 
	Phyla nodiflora (L.) Greene var. rosea (D.Don) Munz -ROSY UPPIA. Naturalized South American per­eru1ial forming mats in lawns, along roads, and on banks of ponds (Oswald 5571, Sedge of Pl0). Late spring and sununer. [Lippia nodijlora (L.) Michx. var. rosea (D.Don) Munz] 
	2

	Verbena litoralis Humb., Bonpl., & Kunth SHORE VERVAIN. Scattered lo common tall, clumped, herbaceous perennial along creeks and ditches (Oswald 5636, SW comer ofT5; Oswald, Logan Creek; Oswald, Hunters Creek). Native to Central and South America. Late spring & summer. [V brasiliensis Yell.) 
	-
	3

	VITACEAE-GRAPE FAMILY 
	VITACEAE-GRAPE FAMILY 

	Vuis californica Benth. -CALIFORNIA GRAPE. Un­common woody vine climbing on trees along Logan Creek, bordering the east leg of the Tour Route. Late spring. 
	ZYGOPHYLLACEAE-CALTROP FAMILY 
	ZYGOPHYLLACEAE-CALTROP FAMILY 

	Tribulus terrestris L. -PuNcTURE-VINE. Occa­sional annual weed in roadside gravel and other dis­turbed places (O'Neill in 1961, S levee of PS; Oswald & Ahart 5423, along Norman Rd.). Late spring & summer. 
	MONOCOT FLOWERING PLANTS 
	MONOCOT FLOWERING PLANTS 
	KEY TO FAMILIES 

	I Foliage oflhe palm type...... ......................................... Arecaceae I Foliage not of the palm type. 2 Duckweeds.. usuaJJy floating on water or stranded on mud~plants small. IO mm or less. not differentiated into stem and leaves. with I or a few SllTlple roots ............... Lannauae 2 Planls Iazgcr, wilh stems, leaves, and usually well-<leveloped rools. . . 3 Peria.nth wanting or reduce~ its parts often brisdes or scales, not petal-like m color or 
	~:ersin the axils ofchaffy or husk-like scales, these in spikes, spil<clels or heads. 
	~:ersin the axils ofchaffy or husk-like scales, these in spikes, spil<clels or heads. 
	5 Leaf-sheaths split lengthwise on the side opposite the blade; leaves usually .two­
	rankcd; stems mostly hollow and cylindrical; filament., attached near the nuddle 
	ofanthers ...................................................................................................... Poaceae 
	5 Leaf-sheaths continuous aroW1d the stem~ leaves mostly J..ranked: stems often 
	triangular and pithy. filaments attached to bottom ofanthers ........... Cyperaceae 
	4 Flowers not concealed in the axils of cha(fy or husk-like scales. 
	6 Plants terrestrial or ifaquatic. leaves and Dowers well above the water. 

	7 lnfloresccnoc: a dense elongate spike. the male Oowers in upper and female 
	7 lnfloresccnoc: a dense elongate spike. the male Oowers in upper and female 
	flowers in lower part ofspike: cattails to 2 m tall... . ..... Typhaceae 
	7 tnflorescenoc: ofheads. racemes. or open clusters; each Oower with both sta
	-

	mens and pistil...... ....... Juncaceae 
	6 Plants aquatic. floating or below the surface. the Oowers sometimes bareJy above 
	the surface. 
	8 Flowers in spikes..... . ., Potamogetonaceae 
	8 Flowers axillary. ....... ZannicheUiaceae 

	3 Perianth weU-<ievcloped, petal-like in color and texture. 
	9 Carpels more or less free, I-chambered, maturing into a bunch or whorl of akenes; 
	9 Carpels more or less free, I-chambered, maturing into a bunch or whorl of akenes; 
	plants aquatic or on drying mud... . ......... Alisma,aceae 
	9 Carpels united into a 3-chambercd ovary maturing into a or beny .... Liliaceae 
	capsu.Je 

	ALISMATACEAE-WATER-PLANTAIN FAMILY 

	I Akenes arranged in a ring on the receptacle: leaves never ha.state at the base. 
	2 Petals toothed or tnci..sed; akenes conspicuously horned. the head stat-like .... 
	.................... Damasonium califomicum 
	.................... Damasonium califomicum 

	2 Petals essentially entire: akenes rounded. the ring offrwts smooth....... . ....... Alisma 
	I Akenes densely packed over the surface ofthe receptacle, not fomting a ring. 
	3 Leaves never hastate (arrow-like)~ frujting heads bur-like... . ..... Echinodorus 
	3 Some or all ofthe leaves ha.slate. 
	4 Lowest node ofinllon:sccnce with only 2 flowers_ these with both stamens and pistils; 
	4 Lowest node ofinllon:sccnce with only 2 flowers_ these with both stamens and pistils; 
	pcdicels becoming re6exed in fruit; plani. annual, lacking stolons and lubers..... 
	....... SagiIlaria monteviden.sis 
	4 Lowest node ofinJlorcscence with 3 Bowers_ these with pistils only; pcdicels a.scend­ing in fruit; plani. perennial from stolons and lllbers. S Basal leaflobes abouttwice as long as the letminal lobe.......... Saglrtaria kmgiloba S Basal leaflobes aboul equal lo or shorter than the lerminal lobe (al SNWR?)... 
	. ........ SagiIlaria lati/olia Willd. 

	Alisma plantago-aquatica L. -WATER-PLANTAlN. Emersed plant of ditches and marshy places represented by a collection in the SNWR herbarium (Marshall in 1954, without a specific location) but not relocated dur­ing this study. Summer. [Includes var. americanum Schult. & Schult.f.; A. lriviale Pursh) 
	Damasonium californicum Torr. ex Benth. FRINGED WATER-PLANTAIN. Found in a few low spots in 1938 (Anderson 96) but not relocated during the 199394 survey. Spring. [Machaerocarpus californicus (Torr. ex Benth.) Small) 
	-
	-

	Echinodorus berteroi (Spreng.) Fassett -UPRIGHT BURHEAD. Widespread and often locally abundant an­nual in shallow water of marshes or stranded on mud at dry-down (Anderson I 4, uncommon in Grimes Lake (now approximated by P2); Marshall in 1954, display pool; Oswald 5456, NE comer of P6). Spring and summer. [£. roslralus (Nutt.) Engelm., £. cordifolius (L.) Griseb., misapplied) 
	1

	Sagittaria longiloba Engelm. -LONG-LOBED ARROWHEAD. Locally common perennial in ponds, es­pecially dry ponds that are flooded in late summer (Oswald 6465, N side ofT16; Oswald, ponds along the Wetlands Hiking Trail). Late summer and fall. [S. greggii J.G.Sm.) 
	1

	Sagittaria montevidensis Cham. & Schltdl. ssp. ca­lycina (Engelm.) C.Bogin -HOODED ARROWHEAD. Common and locally abundant annual in shallow water of marshes or becoming stranded on mud at dry-down (Hanson in 1951, without a location; Oswald 5458, west side of Pole Line Rd. at the north end of Tl5; Oswald 6466, north side ofT16'). Late spring and summer. (S. calycina Engelm.J 
	ARECACEAE -PALM FAMILY 
	ARECACEAE -PALM FAMILY 
	(Palmae) 

	Leaves palmate...... . . . ............ Wruhing1onia Leavc:i pinnate .. ..... Phoenix 
	Phoenix canariensis Chabaud -CANARY ISLAND DATE PALM. Occasional volunteer along streams (Os­wald, NE end T2). Several trees are also planted at Refuge Headquarters. 
	11 

	Washingtoniafilifera (L.Linden) H.A.WendJ. CALIFORNIA FAN PALM. Several seedlings were noted on the bank of the creek bordering the north side ofT 11 . This native of the Sonoran Desert is commonly planted in the North Valley. 
	-
	1

	CYPERACEAE-SEDGE FAMILY 
	CYPERACEAE-SEDGE FAMILY 

	Flowers all wuse.xual~ akenes sUITounded by a sac-like perigyniWTI... .. Cara 
	Flowers with both stamens and pistil or some with stamens only, akenes naked. 
	2 Scales ofspikelet 2-ranlced. 
	3 Spilcelets disarticulating above the basal pair ofscales; scales pcr,istcnl... 
	3 Spilcelets disarticulating above the basal pair ofscales; scales pcr,istcnl... 
	. .............. Cypuus srrtgosus 
	3 Spikelru pcrsistcnl on the spike; scales deciduous. 
	4 Axis of spikclct winged with a pair of inner lransparenl appendages al each node; 
	plant annual.......... ....... Cypenu trythrorhizos 
	4 Axis ofspikeJet nol winged. 
	5 Perennial with short rhizomes .......... Cyperw uagrostis 
	5 Annual with fibrous roots .. .. Cwerus di/formis 

	2 Scales of spikelct overlapping spirally. 
	6 lnvolucral leaves present; style-base de6duous_ tubercle none. 
	6 lnvolucral leaves present; style-base de6duous_ tubercle none. 
	7 b,volucra1 kafsoLitary, often appearing as a continuation ofthe stem. 
	8 Spilcelets 1-12 in a capitale clusler; stcn1s lriangular. usually less than I m lall .... 
	................. Scirpus mucronatus 
	8 Spil<elets nwnerous in wnbels; stem stout and cylindrical usually more than I m 
	tall. sometimes to 4 m tall... ........... ................ Scirpus acutus 
	7 lnvolucral leaves 2-5, usually exceeding the inflorescence. 
	9 LnDoresccnce loosely wnbellale; alcene }-faced; style }-branched: bristles nearly 
	as long as the akene. 
	10 Leaves 8-16 mm wide ..... . ....... Scirpusfluvialilis 
	10 Leaves usually Jess than 5 mm wide... . .......... ... Scirpus tubuo.rus 
	9 LnDorescence head-like with I lo several elongated rays; akene lens-shaped; style 
	usually 2-branched; bristles Inas long as the alcene .............. Scirpu, marltimu, 
	6 lnvolucral leaves none~ style-base pCl"Sistcnt as a tubercle. 
	11 Akenes lenticular (Oatt.:ned); •tyle 2-branched (sometimes }-branched in Ekodw­
	ris obru.10). 
	12 Annual with fibrous roots; slems slender, I 0-50 cm lall ..... Ekochori, obtrua 12 Perennial with rhizomes; slems stout. 50-100 cm lall.. Eleocharl, M1Jcrosrachya 11 Akenes plwnp or triangular; style }-branched; slems threadlike, 2.-«I0) cm lall; al(. enes 0.~1.3 rrun long (u,cluding the lllbercle) ... . ...... E. p arvula 

	Carex praegracilis W.Boott -CLUSTERED FIELD SEDGE. Rhizomatous sedge forming a localized colony between the east leg of the Tour Route and Logan Creek bordering Cell 3 of Pool 1 A (Oswald). Spring. 
	Cyperus difformis L. -SMALL-FLOWERED UM­BRELLA-SEDGE. Locally common along the margins of marshy pools (Anderson 2, uncommon in wet areas; Hanson in 1951; Wilbur&O'Neillin 1961,edgeofrice check; Oswald 5567, edge ofT15 on the west side ofthe Pole Line Rd.; Oswald, Wetlands Hiking Trail). Native to the Old World. Summer. 
	Cyperus eragrostis Lam. -TALL CYPERUS. Common herbaceous perennial in marshy places and in vernally wet depressions (Hanson in 1949 & Hanson in 195 l, both without locations; Oswald 5459, N end ofT15 along the Pole Line Rd.; Oswald, Wetlands Hiking Trail in T 112). Spring and summer. 
	Cyperus erythrorhizos Muhl. -RED-ROOTED CYPERUS. Occasional annual in wet ground along the edge offlooded marshes (Hanson 4-51, without a loca­tion; Marshall in 1954, without a location; Oswald 589/, E side of PI2; Oswald, Wetlands Hiking Trail). Summer and fall. 
	2

	Cyperus strigosus L. -STRAW-COLORED CYPERUS. Locally common perennial along the edge of marshes 
	26 
	(Oswald 594 l, near the beginning of the Tour Route in T 11 ) . Summer and fall. 
	4

	Eleocharis macrostachya Britton -PALE SPIKE­RUSH. Common and widespread perennial rush fanning extensive colonies in marshes, marshy fields, and shal­low ponds (Anderson 64, without a specific location; Hanson 18-5 l, without a location; Oswald 5347, T38). Spring and summer. [E. palustris (L.) Roem. & Schult., in part] 
	2

	Eleocharis obtusa (Willd.)Schult. var. engelmannii (Steud.) Gilly -ENGELMANN'S SPIKE-RUSH. Occasional annual spike-rush forming localized populations on dry­ing mud along the margin of seasonal marshes (Oswald 5450, Wetlands Hiking Trail in Tl 1). Spring. 
	1

	Eleocbaris parvula (Roem. & Schult.) Link ex Bluff & Fingerh. -LITILE-HEADED SPIKE-RUSH. Delicate di­minutive perennial fanning extensive colonies in shal­low water and later on dry mud of alkaline pools ( Os­wald 5333, TG). Spring. CNPS Inventory List 4. [Includes the var. coloradoensis (Britton) Beetle) 
	Scirpus acutus Muhl. ex Bigelow var. occidentalis 
	Scirpus acutus Muhl. ex Bigelow var. occidentalis 

	(S. Watson) Beetle -HARD-STEMMED TULE. Ubiquitous tall perennial sedge forming extensive colonies in marshes (Anderson 62, common in wet places but witl1out a specific location; Hanson in 1951, without a loca­tion). Spring. 
	-

	Scirpusfluviatilis (Torr.) A.Gray-RIVER BULRUSH. Uncommon perennial forming colonies on the edge of marshes(Hanson 12-51, Hanson 15-51, and Marshall in 1954, all without locations; Oswald 5355, E side PI 0). It is usually growing with S. tuberosus. Spring. 
	Scirpus maritimus L. -SALTMARSH BULRUSH. Oc­casional perennial forming colonies on the edge of per­manent ponds and seasonally flooded marshes (Hanson in l 951, without a location; Oswald 5339, E side of T2 l 4). It sometimes forms mixed colonies with S. tube­rosus. Spring and swnmer. [S. paludosus A.Nels.; S. maritimus var. paludosus (A.Nels.) Kiikenth.; S robus­tus Pursh, misapplied) 
	Scirpus mucronatus L. -ROUGH-SEEDED BULRUSH. Weedy perennial of rice fields and other wet places represented by two old collections in the SNWR herbarium (Marshall in 1951 & Wilbur in 1962, both without specific locations). Native to Eurasia. Summer. 
	Scirpus tuberosus Desf. -TuBEROUS BULRUSH. Common and widespread pere1U1ial sedge fanning small to large colonies along the margins of most of the im­poundments on the refuge (Hanson in 1951, without a location; Oswald 5303, T4). Native to Europe. Spring. 
	3

	[S. maritimus L. var. tuberosus (Desf.) Roem. & Sclmlt.) 
	HYDROCHARITACEAE-WATERWEED FAMILY 
	HYDROCHARITACEAE-WATERWEED FAMILY 
	[Includes Najadaceae of most western floras) 

	I Leafsheaths typically with eat·like appendages (al SNWR?) ............ Noja, graminea Delile I Leafsheaths truncate or roW1ded, without ear-tike appendages .... ....... Nqjas guadaiupemi.s 
	Najas guadalupensis (Spreng.) Magnus -COMMON WATER-NYMPH . Sometimes locally abundant submersed aquatic in shallow water of ponds (Marshall in l 954, without a specific location; Oswald 6464, S side of Tl 1beside Wetlands Hiking Trail). Summer into fall. 
	Najas guadalupensis (Spreng.) Magnus -COMMON WATER-NYMPH . Sometimes locally abundant submersed aquatic in shallow water of ponds (Marshall in l 954, without a specific location; Oswald 6464, S side of Tl 1beside Wetlands Hiking Trail). Summer into fall. 
	1 

	JUNCACEAE-RUSH FAMILY 
	I lnilorescence seemingly lateral. the lowest bract cylindrical and exactly like a continuation of 
	the stem. 
	2 Anthers shorter than lo equal lo lenglh of filament; plants densely tufted .. Juneu, ,ffe,.,, 
	2 Anthers much longer than filaments; plants Conning spreading colonies from creeping 
	rootstoe~......... . ..... Junciu baiticu.s 
	I Lnflorescence seemingly terminal. the lowest bract not like a continuation of the stem. 
	3 Flowers inserted singly on the inflorescence..... ....... Juncu3 bufonius var. b,.ifoniu.s 
	3 Flowers borne in small head-like clusters on the branches of the infioresoencc .... 
	... ....... ..... ............ .. . . . ........ Juncus bufoniu.s var. cong~,tu.J 
	Juncus baliicus Willd. -BALTIC RUSH. Rhizornatous perennial forming extensive colonies in fields and along roads and creeks (Oswald 6104, SW comer ofT39; Os­wald, along Hunters Creek; Oswald, Sedge ofTI2) . Spring. 
	1

	Juncus hufonius L. var. hufonius -COMMON TOAD RUSH. Locally common in vernally wet fields and along the edge of marshes (Oswald 5566, Tl5). Spring. 
	Juncus bufonius var. congestus Waltlenb. -CON­GESTED TOAD RUSH. Locally abundant annual collected in a summer-dry marsh (Oswald 5346, T382) and probably more widespread. Spring. [J. bufonius var. congdonii (S.Watson) J.T.Howell] 
	Juncus effusus L. var. pacificus Fernald & Wiegand -PACIFIC RUSH. Densely tufted perennial known only from a single colony growing in a weedy field bordering a tule marsh near the south end of Cell 2 ofTract C (Oswald 5948). Summer. 
	LEMNACEAE-DUCKWEED FAMILY 
	Frond with 2-several rooUets .... Spirod~la 
	Frond with I rooUet. 
	2 Frond I •nerved ............... Lnnna minula 
	2 Frond }-$-nerved 
	3 fronds with prominent nodal and apjcaJ papules ........................ Umna DU[Uinoctiali.s 
	3 Fronds with a row ofseveral papules along midline, the nodal and apical not distinctly 
	prominenL or papules obscure or lacking. 
	4 fronds often orbicular, swoUen on m1der side with enlarged air spaces, the upper 
	surface ofu:n yellowish-green motlled with reddish pigment.. .............. umna gibba 
	4 Fronds flatlcned on m1der side, the upper surf.ace often shiny green. 
	5 Fronds ofkn with a row of papules along midline, the under side ofkn suffused 
	with reddish plgment .......................................................... ...... Lnnna turionifera 
	} Fronds smooth or with an obscwe row of papules on upper swfaoe. not develop
	-

	ing reddish piginent below .............................................................. Umna minor 
	Lemna aequinoctialis Welw. -SUMMER DUCKWEED. Found on one occasion in a ditch at the southeast comer ofCell 5 ofTract l (Oswald 5958) where it formed a dense colony. This duckweed can be identified by the prominent nodal and apical papules, which are visible in the field with the aid ofa lOX lens. Collected in late October, the plants vegetative. [L. perpusi/la Torr., mis­applied) 
	Lemna gihha L. -INFLATED DUCKWEED. Uncommon but often locally abundant when found floating on the surface of ponds (Oswald 5308, Pl ) . The fronds are dull green and frequently streaked with red. The lower surface is usually noticeably inflated. Most months (plants vegetative). 
	1


	Lemna minor L. -COMMON DUCKWEED. Locally common in shallow water among tules, especially in the fall of the year (Oswald, near the beginning of the Tour Route, T 11). This species is very similar to L. turioni­fera and, in the absence ofanthocya.nin pigment and tu­rions, the two species probably cannot be reliably sepa­rated. All plants vegetative. 
	4

	Lemna minuta Humb., Bonpl. & Kunth -LEAST DUCKWEED. Locally abundant on the margins offlooded ponds and in ditches (Oswald 5953, SW corner m ; Oswald, between Norman Rd. and T23). All collections vegetative. (L. minima Humb. ex Phil.; L. minuscula Herter). 
	5

	Lemna turionifera Landolt -TuruoN DUCKWEED. Occasional but usually abundant when found in quiet water of ditches and along the edge of marshes (Oswald 5570, Sedge of Pl02; Oswald, between Norman Rd. and T23). It is most reliably separated from L. minor by the development of reddish anthocyanin pigments on the lower surface. The plants also form starch-filled over­wintering bodies (turions) during late fall and winter. All collections vegetative. 
	Spirodela polyrhiza (L.) ScWeid. -COMMON DUCK­MEAT. Apparently uncommon, at least during this sur­vey in 1993-94. A few plants were found mixed in with a dense population oflemna minuta on the edge ofa re­cently flooded field (Oswald 5952, SW comer m ). Plants vegetative. 
	5

	LILIACEAE-LILY FAMILY 
	LILIACEAE-LILY FAMILY 

	I Flowers in scape-like wnbel 
	2 Perianth segments separate or nearly so. 
	3 Plants with a strong onion.like odor and taste ........................ AJJium 
	3 Plants with a strong onion.like odor and taste ........................ AJJium 
	3 Plants without an onion•like odor and taste... . ... ............ Muilla 

	2 Perianth segments united into a definite basal tube; plants without an onion-like odor and 
	la5te. 
	la5te. 
	4 Anthers 6... . ............... Tritelela 
	4 Anthers 3 ...... .............. Brodiaea 

	I Flowers not in scape-like umbel 
	5 Green "foliage"consisting ofneedle-like branchlets borne in the axils ofscale-like leaves; 
	plant from rhiz.ome with Oeshy tubers... . ............................. A,parag,,, 
	plant from rhiz.ome with Oeshy tubers... . ............................. A,parag,,, 

	5 Foliage consisting oftrue leaves; plant from a bulb or conn. 
	6 flowers white; styles 3, distinct to the base ... . ..... Zigadenu, 
	6 flowers white; styles 3, distinct to the base ... . ..... Zigadenu, 
	6 Flowers yelJow, style I. more or Jess lobed at the swnmit ........................ Calochortus 

	Allium amplectens Torr. -CLASPING ONION. Un­conunon herbaceous perennial occurring in localized populations in adobe soil ofgrassy fields (Anderson 91, unconunon in 1938; Oswald 6046, SW corner ofTAB; Oswald 6099, NW corner ofP7A4; Silveira, N edge Tl8). Spring. 
	3

	Asparagus officinafis L. -GARDEN ASPARAGUS. A single waif noted along the Wetlands Hiking Trail west of the Headquarters Building (fl3) . Vegetative. 
	2

	Brodiaea coronaria (Salisb.) Engl. var. coronaria HARVEST BRODIAEA. Perennial from a fleshy bulb, typi­cally growing in adobe clay soils. At the refuge, it is known only from scattered colonies in upland grassland in tl1e northwest corner ofTract G (Oswald 5322). Spring. 
	-

	Calochortus Luteus Douglas ex Lindi. -YELLOW MARlPOSA-LILY. Scattered perennial from a deep-seated 
	Calochortus Luteus Douglas ex Lindi. -YELLOW MARlPOSA-LILY. Scattered perennial from a deep-seated 
	bulb in grassy upland fields (Anderson 108, sparse E of Logan Creek and a few other spots in 1938; Oswald in 1993, TG). Spring. 

	Muilla maritima (Torr.) S.Watson -MUILLA. Bul­bous perennial in adobe soil of grassy fields, often growing with Zigadenus fremonlii (Oswald 6039, TG; Oswald 6047, SW cornerofTAB; Oswald in 1994, W side of P7 A ). Spring. 
	3
	4

	Triteleia Laxa Benth. -ITHUR1EL'S-SPEAR. Perennial from a deep-seated bulb reported as abundant and found almost everywhere on the refuge in 1938 (Anderson 94). Today it is known only from a localized population in adobe soil ofa grassy flat in northwest corner of Cell 4, Pool 7 A (Oswald 6100). Spring. [Brodiaea laxa (Benlh.) S.Watson) 
	Zigadenusfremontii (Torr.) Torr. ex S.Watson FREMONT'S DEATH-CAMAS. Apparently conunon in 1938 over most of the refuge where tl1e soil was not too wet (Anderson 87). Today only scattered colonies grow in adobe clay of low spots in grassy fields and on the bor­ders of marshy places (Marshall in 1954, entrance at RR; Oswald 5967, TG; Oswald, SW corner ofTAB3). Early spring. (Includes vars. inezianus Jeps., minor (Hook. & Arn.) Jeps., & salsus Jeps.J 
	-

	POACEAE-GRASS FAMILY 
	POACEAE-GRASS FAMILY 
	[GramineaeJ 

	I Spikelets with the glwnes persisleJlt. the spikelet axis jointed above them, I to many. Dowered; upper lemmas frequently empty; spikelet axis often prolonged beyond the upper lemma. 2 Spikelets sessile or nearly so. 
	3 Spikes usually more than one; spikelets on one side ofthe axis, forming I-sided spikes (fribe Chlorid,a,). 4 Particle ofslender spikes arranged racemosely on an elongate axis. 
	3 Spikes usually more than one; spikelets on one side ofthe axis, forming I-sided spikes (fribe Chlorid,a,). 4 Particle ofslender spikes arranged racemosely on an elongate axis. 
	5 Lemmas awned; spikelets 7-12 nun long ............ up1och/oaf,u<iculari, 
	5 Lemmas awnless~ spikelcts 5--7 nun Jong. . .......... Lep1ochloa uninuvta 4 Panicle ofslender spikes in an umbel-like arrangement... ...... . .................... Cynodon Spike terminal, single; spikeleu alternating on opposite sides of the axis (fribe Hor­deae). 
	6 Spikelets solitary at each node ofthe spike axis. 
	7 Spikelets 1-llowered, sunken in hollows in the spike axis. 8 Fir.st glwne absent; spike straighl.... ......... Hainardia 8 Fir.st glwne present; spike curved .............. . ............. . .. Parapholi, 
	7 Spikelets 2 to several-flowered. not sunken into the spike axis. 9 Spikelets placed edgewise to the spike axis .... lolium 9 Spikelets placed Oatwise to the spike axis ....... Elytrlgia 
	6 Spilcelets 2-3 al each node. 
	IO Spikelets 3 at each node ofthe spike axis, the lateral pair pedicelled. usually re­duced to awns. 11 Plants perennial... . ........ Hordeumjubatum 11 Plants annual 
	12 Glumes ofcentral spikelct and the inner ones of the lateral spikeleu with ciliate margins. 13 Anthers ofcentral and lateral 1Jorcts about equal in length 
	.... . ........................... Hordeum mMrlnum ssp. /q,ortnum 13 Anthers oflateral Dorets more than 2 times longer than anthers ofcen· tral floret ............................................. Horde-um mMrlnum ssp.giaucum 
	12 Glwnes not ciliate. 
	14 Spike ovate to ovate-oblong. usually Jess than 5 cm long; awns and glumes strongly spreading at maturity ... . ..... Horde-um marlnum 14 Spike linear-oblong, usually over 5 cm long; awns and gtumes not 
	spreading al maturity... . .. ........ Hordnun deprusum IO Spikelets 2 at each node, all alike (at SNWR?) ... ..................... Tamia1herum capul•medusae (L.) Nevski 2 Spikelets usually upon distinct pedicels, borne in an open or spike-like raceme or panicle. 15 Spikelets 1-0owered 
	16 Spikelets with 2 sterile or male lemmas below the fertile lemma; palea I ·nerved (fribe Phalarldeae). 17 Spikelels in groups of7. I fertile surrounded by 6 sterile, the group falling entire. 
	. ......................... Phalari, paradox.a 
	17 Spikelcts all alike, not falling entire in groups. 18 Plants permniaJ... Phalart, aqualica 18 Plants annual. 
	19 Glwnes broadly winged~ panicle ovate to short-oblong...... Phalarls minor 19 Glwnes wingless; panicles linear or oblong .................... Phalari, kmmonii 

	28 
	16 Spi.kelets wnhoul sterile knm1a.s below the ferule lemma; palea 2.nerved (Tribo:: Ag· roslldeae). 
	16 Spi.kelets wnhoul sterile knm1a.s below the ferule lemma; palea 2.nerved (Tribo:: Ag· roslldeae). 
	20 Glwnes usually longer than the lemma; panicle diffuse. exserted Crom the sheath ... ...................................................... Agrostis 
	20 Panicle sho rt., compact.. usually partly enclosed in the sheath. 21 Sheath margins hairy.. .. ....................................... Crypsis vaginijlora 21 Sheath margins glabrous.. .. ...................................... .... Crypsis sch~noides 
	15 Spikelets 2 to many-Dowered. 22 Lemma usually shorter than the empty glumes; the awn dorsal and usually benl 
	(TribeAveneae) . 
	23 Spikelets nodding; glumes 2-3.5 cm long. 24 Teeth of lemmas awned or brisUy~ pedicels capillary .............. . Avena barbala 24 Teeth oflemrnas acute,. not brisUy~ pedicels stoutish ................... Awna farua 
	23 Spikelets not nodding; glumes less than I cm long. 
	25 Axis of spikelet prolonged behind the upper Ooret; lemmas squared and irregularly toothed at the summit.. .............. ..... Deschampsia 25 A.xis of spikelet not prolonged; lemmas tapering into 2 slender teeth (at SNWR?)..... . .. ........................ A Ira caryophy/Jea L. 
	-

	22 Lemma usually longer than the empty glumes; the awn temunal and slJaight or no ne (Tribe Putuceae) 26 Lemmas divided at the top into ~I I teeth or awns. 
	27 Lemmas with 7-11 very shon teeth .............................. ................... Tuc1oria 27 Lemmas with 5 rather lo~ pointed teeth or awns ............................ Orcu11ia 26 Lemmas awnless or I to 3-awned. 
	28 Plants stout reeds to several meter> high. 29 Leaves crowded at the b~ of the stems ... Cortaderia 29 Leaves distributed along the stems ..................... .............................. Anmdo 
	28 Plants usually less than I meter high. not reed-like. 30 Sexes separate; perennials in moist to wet places... . ........ Distichlis 30 Sexes not separate. 
	31 Lemmas fun-shaped; glumes absent; inOorescence dense and cylindric (a!SNWR?)... ..... CoWSA GRASS. CNPS L!ST IB. Neostapfla colu,ana (Davy) Davy 31 Lemmas not fan-shaped; glumes present. inflorescence not cylindric. 32 Lemmas as broad as long; Oorets closely overlapping, resembling a snake rattle... ....................... .................................... Briza 32 Lemmas longer than broad; Oorets not resembling a snake rattle. 33 Nerves oflemma parallel not converging at lemma tip .. 
	Pucc1neUia 
	33 Nerves oflemrna converging toward the summiL 34 Lemmas awned or awn-tipped from a minutely clet\ apex. 
	35 Spikelets slJOngly Oanened; lenlffias compressed·keeled and with temunal teeth no r more than 0.5 mm long (al SNWR)..... Bromus carina/Us Hook. & Am. var. carinotu.s 
	35 Spikclets cylindrical or only slightly flattened. the lemmas nOI compressed-keeled and with terminal teeth mosUy 0.65 mm long. 36 Lemmas broad. ro wided apically. the t,eth mosUy less 
	-

	than I mm long; first glume 3--5 nerved ... .... Bromus hordetUeus 
	36 Lemmas narrow. elongate, tapering at the tip, the t<eth 2-5 mm long; lstglume I-nerved. 37 Panicle erec~ conlJacted, pUlJ)lish; awns 1-2 cm long. 
	38 Stem pubescent below the dense panicle ... 
	.................... Bromu.r madriten.sis ssp. n.,btn.s 38 Stem glabrous below the slighUy open panicle ...... . . ........ Bromus madritaJ.Jis ssp. madrilen.sis 
	37 Panicle open. with spreading or drooping branches ... . ... ....... ........................................ Bronru.J diandrus 34 Lemmas awnJess or awned from the tip. 39 Spikelets awned. 40 Plants annual_ less than 5 elm tall. 41 Lemmas not ciliate. 
	42 Lower glume more than half as long as the =and (al SNWR?) ................... Vulpia bromold., (L.) S.F.Gray 42 Lower glume less than half as long as the se<:ond ...... . ................. Vulpia ,nyuro, var. myuros 41 Lemmas conspicuously long-ciliate at the apex .............. . ... .. ...... .................. Vulpia myuro.J var. hirsula 40 Plants perennial. usually over 8 elm tall .................... P<Jtuca 
	39 Spikelets awnless ... . ............ Poa Spikelets falling from the pedicels entire. jointed below the glumes. naked or enclosed in brisUcs or bur-lil<e involucels.. 1-0owered or. if2-0owered. the lower Oower maJe~ no lemmas empty; spikelel axis nol extending beyond the upper lemma. 43 Spikelets slJongly Oattened laterally; glumes reduced or wanting (Tribe Oryzea,). 
	44 Pererutial with slender elongate rhizomes; glwnes absent .. .. Lursia 44 Cultivated annual without rhizomes; glumes small but present.. . ........ Oryza 43 Spikclets mosUy not strongly Oattened; glumes. or at leas! I, usually developed. 45 Lemma and paJea leathery or papery. very differenl in color and appearance from the 
	glurncs (Tribe Paniceae). 
	glurncs (Tribe Paniceae). 
	glurncs (Tribe Paniceae). 

	46 Spikelets subtended by brisUes. 
	46 Spikelets subtended by brisUes. 

	,f7 Cespitose perennial from short. stoul rhizomes ... 
	,f7 Cespitose perennial from short. stoul rhizomes ... 
	.. ...... Selaria parvif/ora 

	47 Annual without rhizomes 
	47 Annual without rhizomes 
	. Se1aria pumila 

	46 Spikelets nol subtended by bristles. 
	46 Spikelets nol subtended by bristles. 


	48 Glumes awned o r abruptly pointed; apex of palca not enclosed by lemma. 
	49 Sterile and fertile lemmas long-awned or awn-tipped; prima,y branches of in­Ooresccncc '3-7 cm long; leaves never pwple-banded Echinochloa cru.1-gaUi 49 Sterile and fertile lemmas scarcely poinled; prima,y branches of inOorescence 1-3 cm long; leaves sometimes pwple·banded................ Echinochloa colona 
	48 Glumes awnless; apex of palca usually enclosed by the lemma. 
	50 lnJlo resc.cnce of I-sided. spike-lil<e racemes. 51 Racemes slender .. . .......... Digiraria 51 Racemes stout. 
	52 Racemes a pair al the SWl1mit of the stem .......... Prupalum distichum 
	52 Racemes several to many. forming a panicle .. .. Paspalum dilalatum 
	50 Inflorescence diffuse. not of I -sided. spike-like racemes ................. Panicum 
	45 Lemma and palea thin. transparent.. much more delicate in texture than the glwnes. 
	53 Spi.kelets in pairs (Tribo::Andropogoneae)... . .. Sorghum 
	53 Spi.kelets not in pairs (TribeAgrostideae). 
	54 Glurnes long-awned. 
	55 Lemma awnless; glumes lobed. the lobes longer than 0.6 mm and ciliale
	-

	fringed.... . ......................... Polypogon marilimu.r 
	55 Lemma awned; glwne lobes either absent or Jess than 0.6 mm Jong and not 
	ciliate-fringed .... . ........... ....... Po/ypogon mo,upelien.si.1 
	54 G1umes awnless. 
	56 Mature panicle weU-exserted .. ................................ Alo{HCUnJ.J 
	56 Malllre panicle usually at leas! partially enclosed in the enlarged leafsheaths. 
	57 Sheath margins nairy .... .... Cryp.1i.1 vaginijlora 
	57 Sheath margins glabrous.. . ... Cryp.1i.1 .1ch04noides 
	Agrostis avenacea J.G.Gmel. -PACIFIC BENT. Common and widespread weedy grass along the edge of marshes and in vernally wet, grassy fields (Marshall in 1954, without a location; Oswald 5360, SW side T2 ). Late spring. 
	11 

	Alopecurus saccatus Vasey -PACIFIC MEADOW­FOXTAIL. Common annual in vernal pools (Oswald 5326, TG). Spring. 
	Arundo donax L. -GIANT-REED. Tall, tufted, bamboo-like perennial along streams, ditches, and marshy fields (Oswald 5956, Wetlands Hiking Trail). Native to Europe. Fall. 
	Avena barbata Brot. -BARBED OAT. Common and widespread annual along roads and in grassy fields. Native to southern Europe. Spring. 
	Avena fatua L. -WILD OAT. Annual grass along roads and in grassy fields (Anderson 30, common along large drains and on high ground; Hanson in 1950, with­out a location; Marshall in 1954, without a location). It is less common than the previous oat, from which it can be separated by the larger spikelets borne on thicker pedicels. The lemmas are pointed but lack the paired bristles found in A. barbata. Native to Europe. Spring. 
	Briza minor L. -LESSER QUAKING-GRASS. Uncom­mon or perhaps only inconspicuous annual in grassy fields (Oswald 5348, NE comer T41). Native to south­ern and western Europe. Spring. 
	Bromus diandrus Roth -RIPGlff BROME. Coarse annual grass along roads, on dikes, in weedy fields, and in other disturbed places (Hanson in 1950, without a lo­cation; Marshall in 1954, without a location). Native to Europe. Spring. [Bromus rigidus Roth) 
	Bromus hordeaceus L. -SOFT CHESS. Common and widespread grass in upland fields and along roads and ditches (Anderson 34, on rice checks throughout the refuge; Hanson in 1950, without a location; Oswald 6044, T51). Native to Eurasia. Spring. [B. mo//is L., B. racemosus L., & B. scoparius L., misapplied] 
	Bromus madritensis L. ssp. rubens (L.) Husn. RED BROME. Common annual fonning localized patches in grassy fields and on the margins of vernal pools (Anderson 19, Logan Creek "NE of hog ranch build­ings;" Marshall in 1954, Pole Line Rd. between head­quarters and Norman Rd.; Oswald 5300, NE comer Tl). Native to Europe. Spring. IB. rubens L.J 
	-
	6


	29 
	Cortaderia selloana (Schult.) Asch. & Graebn. URUGUAYAN PAMPASGRASS. Tall tufted perennial planted near lhe woodlot in Tract 31. A single clump, which would appear lo be of natural origin., is localed in T4. Native to eastern South America. Fall. 
	-
	1

	Crypsis schoenoides (L.) Lam. -SWAMP PR1CKLEGRASS or SWAMP-TIMOTHY. Conunon and lo­cally abundant European grass on the dry beds of marshes (Oswald 5409, T AB) and in roadside gravel. Late spring and sununer. [Heleochloa schoenoides (L.) Host] 
	3

	Crypsis vaginiflora (Forssk.) Opiz -AFR1CAN PR1CKLEGRASS. The first North American collection of this Eurasian annual was made by Burtt-Davy at Nor­man in 1898. In 1937, Anderson lists il as being sparse in lhe soulheast comer of section 25 (Anderson 28). To­day it is a widespread and locally abundant weed on lhe dry beds of seasonally flooded marshes and in sununer­dry ponds. Two fonns occur on the refuge, sometimes growing side by side. One is very compact, forming small, round, brittle tufts less than I 
	3

	Cynodon dactylon (L.) Pers. -BERMUDA-GRASS. Reported as unconunon near headquarters and in section 15 in 1937 (Anderson 45). Today il is a conunon per­ennial forming dense matted colonies in dry marshes and along creeks, ditches, and roads (Oswald & Ahart 5419, edge of Norman Rd.; Oswald, PlA). Native lo Africa. Late spring and summer. 
	3

	Deschampsia danthonioides (Trin.) Munro ex Benlh. -ANNUAL HAIRGRASS. Widespread and locally abundant annual on lhe margins and drying beds of shallow vernal pools and drainages (Marshall in 1954, wilhout a location). Spring. 
	Digitaria sanguinalis (L.) Scop. -HAIRY CRAB­GRASS. Weed in roadside gravel, lawns, and other dis­turbed places, relatively uncommon al lhe refuge (0'Neill in 1961, wilhout a location; Oswald & Ahart 5420, along Norman Rd; Oswald, Visitor's Parking Lol al lhe headquarters complex). Lale spring into fall. 
	Distichlis spicata (L.) Greene -SALTGRASS. Wide­spread and locally abundant perennial in low, grassy fields and along marshes, especially in more alkaline places (Anderson 15, over most of lhe refuge; Hanson in 195 1, wilhoul a location; Oswald & Ahart 5425, ditch along Norman Rd.). Spring. [Includes vars. divaricata Beetle, nana Beelle, stolonifera Beetle & stricta (Torr.) Beetle] 
	Echinoch/oa colona (L.) Link -JUNGLE-R1CE. Re­ported as an uncommon grass in wel areas in 1937 (Anderson 70). It was nol relocated during lhe 1993-94 survey. Native to Eurasia. Sununer and fall. 
	Echinochloa crus-galli (L.) P.Beauv. -WATER­GRASS or MILLET. Conunon along lhe edge of marshes and in flooded fields, where it is managed for waterfowl (Anderson 42, conunon along all wel places; Hanson in 1951, wilhout a location; Oswald 5637, NW comer of P11). Native lo Eurasia and Africa. Sununer. 
	Elytrigia pontica (Podp.) Holub ssp. pontica TALL WHEATGRASS. Conunon tall bunchgrass along roads and in grassy fields (Oswald 5696, along Norman Rd.). It has been seeded in several oflhe upland tracts in lhe south part of the refuge. Native to Eurasia. Sununer. [Agropyron e/ongatum (Hosl) P.Beauv., in part] 
	-

	Festuca arundinacea Schreb. -TALL FESCUE. Oc­casional tufted perennial along ditches and creeks (Oswald, Wetlands Hiking Trail in Tl l3; Oswald, along Logan Creek bordering PlA) . Native to Europe. Spring. 
	3

	Hainardia cylindrica (Willd.) Greuter -BARB­GRASS. Uncommon but locally abundant European an­nual in grassy fields (Oswald 5411, N edge ofTAB; Oswald & Ahart 5415, NE comer ofTG). It is superfi­cially similar lo sicklegrass (Parapholis incurva), from which il differs in having a straight ralher lhan curved inflorescence and spikelets wilh single ralher lhan paired glumes. IL is not recorded from the northern Sac­ramento Valley in The Jepson Manual. [Monerma cylindrica (Willd.) Coss. & Durand] 
	3

	Hordeum depressum (Scribn. & J.G.Sm.) Rydb. -DwARF BARLEY. Common and widespread annual in vernally wet, alkaline soils, often on lhe borders of ver­nal pools (Hanson in 1950, wilhoul a location; Oswald 5299, NE comer Tl6). Spring. 
	Hordeumjubatum L. -FOXTAIL BARLEY. Wide­spread and attractive grass in roadside ditches, on lhe edge of marshes, and along shallow drainages in grassy upland fields (Anderson 13, W of headquarters area; Hanson in 1950, without a location; Marshall in 1954, wilhoul a location; Oswald 53 17, Tl7). Spring, some­Limes heading out again in lhe fall. 
	Hordeum marinum Huds. ssp. gussoneanum (Par!.) Thell. -MEDITERRANEAN BARLEY. Conunon an­nual along roads, along dry edges ofvernal pools, in fields, and in waste places (Anderson 37, found on a few of the rice checks in 1937; Oswald 5301, NE comer Tl) . Native to Europe. Spring. [H. hystrix Rolh; H. genicu/atum All.] 
	6

	Hordeum murinum L. ssp. glaucum (Sleud.) Tzvelev -GLAUCOUS BARLEY. Unconunon annual repre­sented by a collection in the SNWR herbarium, wilhoul a specific location (Marshall in 1954, del. H.L. Mason). Spring. [H. glaucum Sleud.; H. stebbinsii Covas] 
	Hordeum murinum L. ssp. leporinum (Link) Arcang. -HARE BARLEY. Coarse annual on levees, along roads, and in other weedy places (Oswald 5966, Parking Area Din NE comer P7). Native to Europe. Spring. [H. leporinum Link] 
	Leersia oryzoides (L.) Sw. -RICE CUTGRASS. Com­mon in wet soil or shallow water on the margins of marshes and streams, usually forming spreading colo­nies (Marshall in 1954, without a location; Oswald 5935, Wedge ofTl 1). Summer. 
	3

	Leptochloafascicularis (Lam.) A.Gray -BEARDED SPRANGLETOP. Conunon annual on the dry beds of marshes (Hanson 17-51, without a location; Oswald 5499, NE comer ofTl8). Late spring and sununer. [Diplachne fascicularis (Lam.) P.Beauv.] 
	Leptochloa uninervia (C.Presl) Hitchc. & Chase MEXICAN SPRANGLETOP. Conunon grass in drying marshes (Oswald 5407, TAB) . Although listed as an a1mual, at least some of the plants on the refuge have a distinctly perennial aspect. Late spring. (Diplachne uninervia (C.Presl) Parodi] 
	-
	3

	Lolium multiflorum Lam. -ANNUAL RYEGRASS. Conunon and widespread annual grass along roads, in both marshy and upland fields, and in waste places (Marshall, without any data). Native to Europe. Spring. 
	Orcuttia pilosa Hoover -HAIRY 0RCUTTGRASS. Rediscovered at the refuge by Joseph Silveira in 1993, this rare annual grows on the dry beds ofvernal pools in populations varying from less than 50 plants to more than a thousand individuals (Silveira & Oswald in 1993, Pl ;Silveira & Oswald in 1993, TC; Oswald 5403, TAB3; Silveira & Oswald in 1993, TAB;Silveira & Oswald in 1993, Tl8). Anderson collected an Orcutt­grass, which he identified as 0. californica, on the damp bed ofFarmer Waite Lake (now approximated b
	1
	2
	3

	Jepson'sManual ofthe Flowering Plants oJCalifornia (1925). Since 0. californica as now defined is restricted to southern California, Anderson's grass can reliably be referred to 0. pilosa. CNPS Inventory List 18. Late spring. 
	Oryza sativa L. -CULTIVATED RlCE. At one lime grown on the refuge and represented by an old collection in the SNWR herbarium (Hanson in 1951). Sununer. 
	Panicum capillare L. -WITCHGRASS. Annual grass found in the parking area at the viewing platform at the soutl1-east corner ofthe Tour Route (Oswald 5693). Summer. 
	Parapholis incurva (L.) C.E.Hubb. -SlCKLE­GRASS. Locally abundant European annual on the edges of drying alkaline pools and in vernally wet grassy fields (Oswald 5313, Pl1). It is superficially similar to Hai­nardia cy/indrica, from which it differs in having a curved inflorescence and spikelets with paired glumes. It 
	Parapholis incurva (L.) C.E.Hubb. -SlCKLE­GRASS. Locally abundant European annual on the edges of drying alkaline pools and in vernally wet grassy fields (Oswald 5313, Pl1). It is superficially similar to Hai­nardia cy/indrica, from which it differs in having a curved inflorescence and spikelets with paired glumes. It 
	is recorded only from salt marshes along the coast in The Jepson Manual, page 1278. Spring. (Pholiurus in­curvus (L.) Schinz & Thell.] 

	Paspalum dilatatum Poir. -DALLISGRASS. Com­mon perennial along marshes and in other wet places (Anderson 22, in drains, canals, ditches, and streams; Oswald, Wetlands Hiking Trail). Native to South America. Spring & summer. 
	Paspalum dilatatum Poir. -DALLISGRASS. Com­mon perennial along marshes and in other wet places (Anderson 22, in drains, canals, ditches, and streams; Oswald, Wetlands Hiking Trail). Native to South America. Spring & summer. 
	Paspalum distichum L. -KNOTGRASS. Conunon and locally abundant perennial in shallow water or later on the dry margins of marshes (Oswald, P IA). Late spring and summer. 
	3

	Phalaris aquatica L. -HARDING-GRASS or PERLA­GRASS. Tufted perennial scattered along roads and sometimes planted in fields (Oswald, NE side ofT3 l). Native to Mediterranean Europe. Spring. [P. stenoptera Hack.; P. tuberosa L. var. stenoptera (Hack.) Hitchc.] 
	Phalaris lemmonii Vasey -LEMMON'S CANARY­GRASS. Unconunon annual in shallow vernal pools in upland grassy fields (Oswald 5332, TG). Spring. 
	Phalaris minor Retz. -LESSER CANARY-GRASS. Occasional weedy annual along canals, creeks, and lev­ees (Oswald 6159, NW comer Tl61). Native to the Mediterranean area. Spring. 
	Phalaris paradoxa L. -MEDITERRANEAN CANARY­GRASS. Occasional weedy annual in grassy fields and along roads (Marshall in 1954, without a location; Os­wald 5352, NE comer T41). Native to Mediterranean Europe. Spring. 
	Paa annua L. -ANNUAL BLUEGRASS. Locally conunon annual on levee roads and in parking lots, lawns, and other disturbed places (Oswald 5963, levee road on N side P7). The plants are often grazed by wa­terfowl. Native to Europe. Spring. 
	Polypogon maritimus Willd. -MEDITERRANEAN BEARDGRASS. Locally conunon annual in drying marshes and vernal pools (Hills in 1982, without a loca­tion; Oswald 5345, T38) . Native to Mediterranean Europe and Africa. Spring. 
	2

	Polypogon monspeliensis (L.) Desf. -ANNuAL BEARDGRASS. Locally abundant annual along the edges ofvernal pools, in vernally wet drainages, and in ditches (Anderson 18, not common along Logan Creek and drains; Hanson in 1950, without a location). Native to southern and western Europe. Spring. 
	Puccinellia simplex Scribn. -LESSER ALKALI­GRASS. Locally abundant annual on the margins ofdry­ing alkaline pools and scalds (Oswald 5328, TG). Spring. 
	Setaria parvijl.ora (Poir.) Kerguelen -PERENNIAL 8RJSTLEGRASS. Uncommon tufted perennial in roadside ditches along Norman Rd. (Oswald &Ahart 5416). Late Spring. [S. geniculata (Lam.) P.Beauv., misapplied; S. gracilis Kunth] 
	Setaria pum,la (Poir.) Roem. & Schult. -YELLOW BRlSTLEGRASS. Annual grass represented by a collection 

	in the SNWR herbarium (0'Neill in 1961, Nonnan Rd. along West Canal seeps). Summer. (S. glauca (L.) P. Beauv.; S. lutescens (Weigel) F.T.Hubb.; Chaetochloa lutescens (Weigel) Stuntz) 
	Sorghum halepense (L.) Pers. -JOHNSONGRASS. Common perennial from stout rhizomes in moist to dry places along roads and creeks. Native to the Mediterra­nean. Late spring and summer. 
	Tuctoria greenei (Vasey) Reeder -GREENE'S ruc­TOR1A. A rare annual grass discovered by Joseph Sil­veira in 1994 (Silveira s.n.). About 55 plants were found on the dry bed of a vernal pool in Cell l ofPool l. The related Orcuttia pilosa grows in the same pool. CNPS Inventory List lB. Late spring. (Orcullia greenei Vasey] 
	Vulpia myuros (L.) C.C.Gmel. var. hirsuta Hack. -FOXTAILFESCUE. Common and locally abundant spring annual in fields, margins of vernal pools, and other grassy places (Oswald 6004, TAB\ Native to Europe. Spring. (Festuca megalura Hack.I 
	Vulpia myuros (L.) C.C.Gmel. var. myuros RATTAIL FESCUE. Common and locally abundant spring annual in fields, margins of vernal pools, and otl1er grassy places (Marshall in 1954, without a location; Oswald 5302, NE comer Tl). Native to Europe. Spring. (Fesluca myuros L.] 
	-
	6

	POTAMOGETONACEAE-PONDWEED FAMILY 
	POTAMOGETONACEAE-PONDWEED FAMILY 

	I Leaves all submerged and similar. 2 Leaves broad, finely serrate. the margins strongly undulate ............ Po1amoge1on crl,pu, 
	2 Leaves linear. the margins not serrate nor undulate. 
	3 Stipules fused with base ofleafto form a sheath. the leaf blades thus no! attached di
	3 Stipules fused with base ofleafto form a sheath. the leaf blades thus no! attached di
	-

	rectly at the nodes....... . ................ Potamogeton pectinatu.r 

	3 StipuJes free fiom the leaves or nearly so ................. Po1amogeton/oliosus I Leaves of2 kinds. floating (broad and leathery) and submerged (narrow or. ifbroad., thin) .... . . ............... Potamogeton nodosu.r 
	Potamogeton crispus L. -CRISPATE-LEAVED PONDWEED. Submersed in flowing water ofstreams and drainages (Oswald 6412, SW comer of the Tour Route). Native to Eurasia. Summer. 
	Potamogeton foliosus Raf. var./oliosus -LEAFY PONDWEED. Submersed perennial in marshes (Anon. in 1950; Oswald, TIS). Summer. 
	Potamogeton pectinatus L. -SAGO PONDWEED. Lo­cally abundant submersed perennial in quiet water of deeper ponds and in flowing water ofditches (Anderson 47, in Gravel Pit Lake; Hanson 9-51, without a location; Oswald 5367, gravel pit in TC; Oswald 5493, ditch near the SW comer of the Tour Route. In the latter plants, tl1e sheath extends past the blade 4--7 mm, forming a hyaline ligule). Spring & summer. 
	1

	Potamogeton nodosus Poir. -LoNG-LEAVED POND­WEED. Represented by an old collection in the SNWR herbarium (Hanson 9-51, without a location), the plants growing in both running and still water 4--5 ft deep. It is also reported from the canal along Hwy. 99 in 1937 (Anderson 63). Summer. (P. americanus Cham. & Schltdl.J 
	TYPHACEAE-CATTAIL FAMILY 
	TYPHACEAE-CATTAIL FAMILY 

	I Usually no inlerval between staminate and pistillate spikes; pistillate spike becoming dar1( 
	brown.... . .................... T. la1ifolia 
	brown.... . .................... T. la1ifolia 

	I Slaminate and pistillate spikes usually separated. 2 Base of leaf-blade gland-dotted on side facing stem; pistillate spike yellowish to cinna
	-

	mon-brown.......... . ............................ T. domingen.ri.1 
	mon-brown.......... . ............................ T. domingen.ri.1 
	2 Base oflcaf-blade no! gland-dotted; pistillate spike dar1< brown... . .. T. ang,u,;folia 

	Typha angustifolia L. -NARROW-LEAVED CATTAIL. Relatively uncommon cattail, forrning colonies in marshes (Oswald, Sedge ofPlA). Late spring. 
	3

	Typha domingensis Pers. -SOUTHERN CATIAIL. This is the more common ofthe narrow-leaved cattails in marshy places on the refuge (e.g., between the visi­tor's parking area and the headquarters complex). Late spring. 
	Typha latifolia L. -BROADLEAF CATTAIL. Wide­spread perennial forming large colonies in marshes, sloughs, and ditches. Late spring. 
	ZA.NNICHELLIACEAE-HORNED-PONDWEED FAMILY 
	ZA.NNICHELLIACEAE-HORNED-PONDWEED FAMILY 

	Zannichellia palustris L. -HORNED-PONDWEED. Lo­cally abundant submersed perennial in ditches and marshes (Marshall in 1955, without a location; Oswald 5469, west boundary ofthe refuge near the headquarters complex; Oswald 5574, T30). Spring and summer. 
	APPENDIX I. Plants growing 011 the Sacramento National Wildlife Refuge that are listed in the CNPS Inventory of Rare and Endangered Vascular Plants ofCa/1/ornia (Skinner & Pavlik, 1994). 
	Astragalus tener var. ferrisiae, List I 8 . 
	A triplex cordulata, List 18 
	A triplex depressa, List 18. 
	Atriplexjoaquiniana, List 18. 
	A triplex persistens, List 18. Chamaesyce hooveri, List 18, PT Cordylanthus palmatus, List 18, CE, FE (transplant 
	popuJations). Eleocharis parvula, List 4. Jug/ans californica var. hindsii, List 18 (our plants 
	naturalized). 
	naturalized). 

	lepidium latipes var. heckardii, List 18. 
	Myosurus minimus ssp. apus, List 3 (identification un­certain; see discussion under M minimus). Orcuttia pilosa, List IB, CE, PE. Tuctoria greenei, List IB, CR, PE. 
	CNPS LISTS 
	CNPS LISTS 
	CNPS LISTS 
	CNPS LISTS 

	I 8 
	I 8 
	Rare, threatened, or endangered in California 

	TR
	and elsewhere. 

	3 
	3 
	Plants about which we need more information-a 

	TR
	review list. 

	4 
	4 
	Plants of limited distribution-a watch list. 

	TR
	STATE LISTS 

	CE 
	CE 
	State listed, endangered. 

	CR 
	CR 
	State-listed, rare. 

	TR
	FEDERAL LISTS 

	FE 
	FE 
	Federally listed, endangered. 

	PE 
	PE 
	Federally-proposed, endangered. 

	PT 
	PT 
	Federally-proposed, threatened. 



	APPENDIX II. Plot map showing the distribution of some of the rare plants on the Sacramento National Wildlife Refuge. 
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	3 Flowct-tube very slender in fiui~ the ribs strongly scabrous ..... Lylhrum lribractearum 3 FlOWCT•tube stout in tiwt.. the ribs smooth.... .. ..... Ly1hrum hyssopifolium 
	I Flower tube more or less cylindrical. 2 Plants perennial, usually well over 4 dm tall; petals over 4 mm long ................................... Lythnlfn caJifornicum 2 Plants annual or rarely short-hved perennial, usually less than 4 dm tall; petals less than 4 mm long. 
	I Calyx }-parted (occasionally 6-parted). the segments similar. 2 FlowCTS in axillary fascicles 3 Plants prostrate to ascending. growing in disturbed places; perianth about 2-5 nun long. 
	INDEX 
	INDEX 
	Bird's-beak, 24 Chenopodiaceae, I S -E-Bird's-foot-trefoil, 18 Chenopodiurn, 16 
	-A-
	-

	Abutilon, 20 Echinochloa, 30 
	Bittercress, 13 Chess, 29 Achyrachaena, I 0 Echinodorus, 26 
	Blackberry, 23 Chickweed, 14 Agropyron elongatum, 30 Elatinaceae, 17
	Bladderwort, 20 Chickweed, Indian, 21 Agrostis, 29 Elatine, 17
	Bladderwort family, 20 Chicory, 10 
	Aizoaceae, 8 Elderberry, 14
	Blow-wives, 10 Cichoriurn, 10 
	Alisma, 26 Eleocharis, 27 
	Bluegrass, 31 Cirsiurn, 10 AJismataceae, 26 Elytrigia, 30 
	Boisduvalia spp., 21 Clover, 18 Alkali-grass, 31 Epilobiurn, 21
	Borage family, 12 Clover, Bur, 18 Alkali-mallow, 20 Eremocarpus, I7
	Boraginaceae, 12 Clover, Sweet, 18 Alkali-parsnip, 9 Erodiurn, 19
	Brass buttons, I0 Cocklebur, 12 
	Alkali-weed, 16 Eryngiurn, 9 
	Brassica, 13 Compositae, 9 AJienrolfea, l S Erysimurn, 13
	Brassicaceae, 13 Coniurn, 9 
	AJliurn, 28 Eucalyptus, 21
	Bristlegrass, 31 Convolvulaceae, 16 AJopecurus, 29 Euphorbia spp., 17
	Brittlescale, IS Convolvulus, 16 
	Amaranth, 8 Euphorbiaceae, 17
	Briza, 29 Conyza, IO Amaranth family, 8 Euthamia, 11
	Brodiaea, 28 Cordylanthus, 24 
	Arnaranthaceae, 8 Evening-primrose family, 21
	Brodiaea laxa, 28 Cortaderia,30 
	Brodiaea laxa, 28 Cortaderia,30 
	Arnaranthus, 8 

	Brome, 29 Cotton-batting plant, 11 Ambrosia, I0 
	Bromus, 29 Cottonwood, 24 -F-Anunannia, 20 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Buckwheat fa.tnily, 22 Cotula, IO 
	Fabaceae, 17

	Arnsinckia, 12 

	Bugleweed, 19 Coyote-thistle, 9 

	Feru1el, 9 

	Anacardiaceae, 8 

	Bulrush, 27 Crabgrass, 30 

	Fem, Mosquito, 7 

	Anthemis, I 0 

	Bur-chervil, 9 Crassula, 17 

	Fescue, 30, 32 

	Antluiscus, 9 

	Bur-clover, 18 Crassulaceae, 16 

	Festuca, 30 

	Antirrhinum, 24 

	Burhead, 26 Creamsacs, 24 

	Ficus, 21

	Apiaceae, 8 

	Buttercup frunily, 23 Cressa, 16 

	Fiddleneck, 12

	Arecaceae, 26 

	Cruciferae, 13 

	Fig,21

	Arrowhead, 26 

	Crypsis, 30 

	-C-Fig-marigold family, 8 
	Artemisia, I0 

	Cudweed, 11 
	Cudweed, 11 
	Cudweed, 11 
	Cudweed, 11 
	Cudweed, 11 
	Cudweed, 11 
	Figwort family, 24 

	Arundo,29 Calandrinia, 23 Cupressaceae, 7 

	Filaree, 19

	Asclepiadaceae, 9 Callitrichaceae, 14 Cupressus, 7 

	Fluellin, 24 

	Asclepias, 9 Callitriche, 14 Cuscuta, 17 Foeniculurn, 9 
	Ash, 21 Calochortus, 28 Cuscutaceae, 17 
	Ash, 21 Calochortus, 28 Cuscutaceae, 17 
	Ash, 21 Calochortus, 28 Cuscutaceae, 17 
	Ash, 21 Calochortus, 28 Cuscutaceae, 17 
	Frankenia, 19

	Asparagus, 28 Caltrop family, 25 Cutgrass, 31 

	Frankenia family, 19

	Aster, 10 Campanulaceae, 14 Cynodon, 30 Frankeniaceae, 19
	Asteraceae, 9 Campsis, 12 
	Asteraceae, 9 Campsis, 12 
	Asteraceae, 9 Campsis, 12 
	Cyperaceae, 26 

	Fraxinus, 21

	Astragalus, 18 Canary-grass, 3 I Cyperus, 26 Atriplex, IS Caprifoliaceae, 14 Cypress, 7 Capsella, 13 Cypress family, 7 Azolla, 7 Cardamine, 13 
	Avena, 29 
	-G--

	Gali um, 23 
	Gali um, 23 
	Gali um, 23 
	Gali um, 23 
	Gali um, 23 
	Gali um, 23 
	Gali um, 23 
	Gali um, 23 
	Gali um, 23 
	Gali um, 23 
	Gali um, 23 
	Gali um, 23 
	Gali um, 23 
	Gali um, 23 
	Gali um, 23 
	Gali um, 23 
	Gali um, 23 
	Azollaceae, 7 Cardaria, 13 

	-D-Gentian family, 19 

	Carex, 26 

	Gentianaceae, I 9 

	-B-Carpetweed family, 21 Dallisgrass, 31 

	Geraniaceae, I 9 

	Carrot family, 8 Damasoniurn, 26 

	Geranium, 19

	Bacopa, 24 

	Caryophyllaceae, 14 Death-camas, 28 

	Geraniwn family, 19 

	Barbgrass, 30 

	Castilleja, 24 Delphinium, 23 

	Giant-reed, 29 

	Barley, 30 


	Cat's-ear, 11 Deschampsia, 30 Bassia, 16 
	Cat's-ear, 11 Deschampsia, 30 Bassia, 16 
	Girafiehead, 19 

	Cattail, 32 Digitaria, 30 Beardgrass, 3 I 
	Cattail, 32 Digitaria, 30 Beardgrass, 3 I 
	Cattail, 32 Digitaria, 30 Beardgrass, 3 I 
	Cattail, 32 Digitaria, 30 Beardgrass, 3 I 
	Cattail, 32 Digitaria, 30 Beardgrass, 3 I 
	Cattail, 32 Digitaria, 30 Beardgrass, 3 I 
	Glinus, 21 

	Cattail fa.tnily, 32 Dipsacaceae, 17 

	Gnaphaliurn, 11

	Bedstraw, 23 

	Centaurea, I0 Dipsacus, 17 

	Gnaphaliurn chilense, 11 
	Bellflower family, 14 

	Centaurium, 19 Distichlis, 30 
	Centaurium, 19 Distichlis, 30 
	Centaurium, 19 Distichlis, 30 
	Centaurium, 19 Distichlis, 30 
	Goldenrod, 11

	Bent, 29 

	Centaury, 19 Dock, 23 

	Bergia, 17 Goldfields, 11 
	Cerastiurn, 14 Dodder, 17 
	Cerastiurn, 14 Dodder, 17 
	Cerastiurn, 14 Dodder, 17 
	Cerastiurn, 14 Dodder, 17 
	Goosefoot, 16 

	Bermuda-grass, 30 

	Ceratophyllaceae, 15 Downingia, 14 

	Bidens, IO Goosefoot family, 15 
	Ceratophyll urn, 15 Duckmeat, 28 
	Bignonia family, 12 Grarnineae, 28 
	Chamaesyce, 17 Duckweed, 27 
	Bignoniaceae, 12 Grape, 25 
	Chamomilla, I0 Duckweed family, 27 
	Bindweed, 16 Grape family, 25 
	Checker-mallow, 21 
	Checker-mallow, 21 

	Grass family, 28 Grindelia, 11 Ground-cherry, 25 Gumplant, I I 
	-H-
	Hainardia, 30 Hairgrass, 30 Harding-grass, 3 I Heartscale, 15 Hedge-mustard, 14 Hedge-nettle, 20 Hedge-parsley, 9 Heleoch/oa schoenoides, 30 Heliantbus, 1 1 Heliotrope, 12 Heliotropium, 12 Hemizonia, 11 Herniaria, 14 Hirschleldia, 13 Hoary--cress, 13 Honeysuckle family, 14 Hordeum, 30 Horehound, 19 Horned-pondweed, 32 Horned-pondweed family, 32 Hornwort., 15 Hornwort family, 15 Horse-nettle, 25 Horseweed, 10 Hydrocharitaceae, 27 Hydrophyllaceae, 19 Hypochoeris, 11 
	-1
	-

	lceplant, 8 Indian-chickweed, 21 Iodine-bush, 15 lthuriel's-spear, 28 
	-J-
	Johnnytuck, 24 Johnsongrass, 32 Juglandaceae, 19 Juglans, 19 Juncaceae,27 Juncus, 27 Jungle-rice, 30 
	-K-
	Kickxia, 24 Knotgrass, 31 Knotweed, 22 
	-L-
	Labiatae, 19 Lactuca, 11 Lady's-thumb, 22 
	Lamb's-quarters, 16 Lamiaceae, 1 9 Lamium, 19 Larkspur, 23 Lasthenia, I I Layia, 11 Leersia, 31 Legume family, 17 Leguminosae, 17 Lenrna, 27 Lemnaceae, 27 Lentibulariaceae, 20 Lepidium, 13 Leptochloa, 3 1 Lettuce, Wild, 11 Liliaceae, 28 Lily family, 28 Lirnnantbaceae, 20 Lirnnanthes, 20 Linanthus, 22 
	Lamb's-quarters, 16 Lamiaceae, 1 9 Lamium, 19 Larkspur, 23 Lasthenia, I I Layia, 11 Leersia, 31 Legume family, 17 Leguminosae, 17 Lenrna, 27 Lemnaceae, 27 Lentibulariaceae, 20 Lepidium, 13 Leptochloa, 3 1 Lettuce, Wild, 11 Liliaceae, 28 Lily family, 28 Lirnnantbaceae, 20 Lirnnanthes, 20 Linanthus, 22 
	· Lippia, 25 Locust, 18 Lolium, 31 Lomatiwn, 9 Lomatium humile, 9 Loosestrife, 20 Loosestrife family, 20 Lotus, 18 Ludwigia, 2 1 Lupine, 18 Lupinus, 18 Lycopus, 19 Lythraceae, 20 Lythrum,20 
	-M-
	Machaerocarpus ca/ifomicus, 
	26 Madder family, 23 
	. Mallow, 20 Mallow family, 20 Malva, 20 Malvaceae, 20 Malvdla, 20 Mariposa-lily, 28 Marrubium, 19 Marsilea, 7 Marsileaceae, 7 Martyniaceae, 2 l Matn·caria matn·can·oides, 10 Matn·can·a occidenta/is, 10 Mayweed, 10 Meadowfoam, 20 Meadowfoam family, 20 Meadow-foxtail, 29 Medicago, 18 Melilotus, 18 Mentha, 20 Mesembryanthernum, 8 Mexican-tea, 16 Microseris, 11 

	Milk-thistle, 12 -P
	-

	Milk-vetch, 18 Palm,26
	Milkweed, 9 
	Palm family, 26 
	Palm family, 26 

	Milkweed family, 9 
	Palmae, 26 
	Palmae, 26 

	Millet, 30 
	Pampasgrass, 30 
	Pampasgrass, 30 

	Mimulus, 24 
	Panicum, 31
	Panicum, 31

	Mint family, 19 Parapholis, 31
	Mint, Wild, 20 
	Paspalum, 31
	Paspalum, 31

	Molluginaceae, 21 Pearlwort, 14
	Mollugo, 21 Pepper-grass, 13
	Monerma cy/indn·ca, 30 
	Perlagrass, 31
	Perlagrass, 31

	Monkey-flower, 24 
	Phacelia, 19
	Phacelia, 19

	Montia, 23 
	Phalaris, 31
	Phalaris, 31

	Moraceae, 21 
	Phlox family, 22 
	Phlox family, 22 

	Morning-glory family, 16 
	Phoenix, 26 
	Phoenix, 26 

	Morus, 21 
	Phyla, 25 
	Phyla, 25 

	Mosquito fern, 7 
	Physalis, 25 
	Physalis, 25 

	Mosquito fern family, 7 
	Pick.leweed, 16
	Pick.leweed, 16

	Mousetail, 23 
	Picris, 12
	Picris, 12

	Mugwort, 10 
	Pigmyweed, 1 7 
	Pigmyweed, 1 7 

	Muilla, 28 
	Pillwort, 7 
	Pillwort, 7 

	Mulberry, 21 
	Pilularia, 7 
	Pilularia, 7 

	Mulberry family, 21 
	Pinaceae, 7 
	Pinaceae, 7 

	Mullein, 24 
	Pine family, 7 
	Pine family, 7 

	Mustard family, 13 
	Pineapple-weed, I 0 
	Pineapple-weed, I 0 

	Mustard, Black, 13 
	Pinus, 7 
	Pinus, 7 

	Mustard, Hedge, 14 Plagiobothrys, 12
	Mustard, Mediterranean, 13 
	Plantaginaceae, 22 
	Plantaginaceae, 22 

	Mustard, Worrnseed, 13 
	Plantago, 22 
	Plantago, 22 

	MyosW11s,23 Plantain, 22 
	Myrtaceae,21 
	Plantain family, 22 
	Plantain family, 22 

	Myrtle family, 21 
	Poa,31 Poaceae,28
	Poa,31 Poaceae,28

	-N
	-

	Pogogyne,20 Najadaceae, 27 Poison-hemlock, 9 Najas, 27 Poison-oak, 8 Navarretia, 22 Polemoniaceae, 22 Nettle, 25 Polygonaceae, 22 
	Nettle family, 25 Polygonum, 22 Nicotiana, 25 Polypogon, 31 Nightshade, 25 Pondweed, 32 Nightshade family, 25 Pondweed family, 32 
	Popcorn-flower, 12 Populus, 24
	Popcorn-flower, 12 Populus, 24

	-0
	-

	Portulaca, 23 Oat, 29 Portulacaceae, 23 Old-man-of-spring, l 2 Potamogeton, 32 Olea,21 Potamogetonaceae, 32 Oleaceae, 21 Prick.legrass, 30 Olive, 21 Primrose-willow, 21 
	Olive family, 21 Proboscidea, 21 Onagraceae, 21 Psilocarphus, 12 Onion,28 Puccinellia, 31 
	Orcuttgrass, 31 Puncture-vine, 25 Orcuttia, 31 Purslane, 23 Orcuttia greenei, 32 Orthocarpus spp., 24 
	-Q
	-Q
	-


	Oryz.a, 31 Owl--clover, 24 Quaking-grass, 29 Oxalidaceae, 2 I Oxalis, 21 Oxtongue, 12 
	36 
	-R-
	Ragweed, 10 Ranunculaceae, 23 Red gum, 21 Redrnaids, 23 Redstem, 20 Rhus diversiloba, 8 Rice, 31 Robinia, 18 Rosa, 23 Rosaceae, 23 Rose, 23 Rose family, 23 Rubiaceae, 23 Rubus, 23 Rumex, 23 Rush, 27 Rush family, 27 Russian-thistle, 16 Ryegrass, 31 
	-S-
	Sagina, 14 Sagittaria, 26 Salicaceae, 23 Salicornia, 16 Salix,24 Salsify, 12 Salsola, 16 Saltbush, 15 Salt-cedar, 25 Saltgrass, 30 Sa.mbucus, 14 Sandspull)', 14 Scirpus, 27 Scrophulariaceae, 24 Sea-blite, 16 Sea-heath, 19 Sedge,26 Sedge family, 26 Seepweed, 16 Senecio, 12 
	Setaria, 31 Shepherd's-purse, 13 Sicklegrass, 31 Sidalcea, 21 Silverscale, 15 Silybum, 12 Sisymbrium, 14 Smartweed, 22 Snapdragon, 24 Solanaceae, 25 Solanum, 25 Solidago occidentalis, 11 Sonchus, 12 Sorghum, 32 Sow-thistle, 12 Spearscale, 15 Speedwell, 24 Spergularia, 14 Spike-primrose, 21 Spike-rush, 27 Spikeweed, 11 Spirodela, 28 Sprangletop, 31 Spurge family, 17 Stachys, 20 Star-thistle, I 0 Stellaria, 14 Sticktight, I 0 Stonecrop family, 16 Suaeda, 16 Sumac family, 8 Swillower, 11 Sunflower family, 9 Sw
	Setaria, 31 Shepherd's-purse, 13 Sicklegrass, 31 Sidalcea, 21 Silverscale, 15 Silybum, 12 Sisymbrium, 14 Smartweed, 22 Snapdragon, 24 Solanaceae, 25 Solanum, 25 Solidago occidentalis, 11 Sonchus, 12 Sorghum, 32 Sow-thistle, 12 Spearscale, 15 Speedwell, 24 Spergularia, 14 Spike-primrose, 21 Spike-rush, 27 Spikeweed, 11 Spirodela, 28 Sprangletop, 31 Spurge family, 17 Stachys, 20 Star-thistle, I 0 Stellaria, 14 Sticktight, I 0 Stonecrop family, 16 Suaeda, 16 Sumac family, 8 Swillower, 11 Sunflower family, 9 Sw
	-T-
	Tamaricaceae, 25 Tamarisk, 25 Tamarisk family, 25 Tamarix, 25 Tarweed, 11 Teasel, 17 

	Teasel family, 17 Thistle, Bull, 10 Thistle, Coyote, 9 Thistle, Milk, 12 Thistle, Russian, 16 Thistle, Sow, 12 Thistle, Star, I 0 Tidytips, 11 Tillaea spp., 17 Tobacco, 25 Torilis, 9 Tox..icodendron, 8 Tragopogon, 12 Tribulus, 25 Trifolium, 18 Triphysaria, 24 Triteleia, 28 Tropidocarpum, 14 Trumpet-creeper, 12 Tuctoria, 32 Tule, 27 Tumbleweed, 8 16 Turkey-mullein, 17 Typha, 32 Typhaceae, 32 
	Twnbli.ng oracle, 

	-U-
	Umbelliferae, 8 Umbrella-sedge, 26 Unicom-plant, 21 Unicom-plant family, 21 Urtica, 25 Urticaceae, 25 Utricularia, 20 
	-V
	-

	Valley-tassels, 24 Velvetleaf, 20 Verbascu.m, 24 Verbenaceae, 25 Veronica, 24 
	Vervain family, 25 Vetch, 19 Vicia, 19 Vitaceae, 25 Vitis, 25 Vulpia, 32 
	Vervain family, 25 Vetch, 19 Vicia, 19 Vitaceae, 25 Vitis, 25 Vulpia, 32 
	-W
	-

	Wal.nut, 19 Walnut family, 19 Washingtonia, 26 Water-clover, 7 Watergrass, 30 Water-hyssop, 24 Water-leaf family, 19 Water-nymph, 27 Water-pepper, 22 Water-plantain family, 26 Waterweed fami ly, 27 Waterwort, 17 Waterwort family, 17 Wheatgrass, 30 Wild mint, 20 Willow, 24 Willow family, 23 Willowherb, 21 Willow-weed, 22 Witchgrass, 31 Wood-sorrel, 21 Wood-sorrel family, 21 Woollyheads, 12 Worrnseed-mustard, 13 
	-X-
	Xanthiwn, 12 
	-Z-
	Zannichellia, 32 Zannichelliaceae, 32 Zigadenus, 28 Zygophyllaceae, 25 

	Figure
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