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A study was made of the subgenus Genuini of the genus

Juncus in the Pacific States, California, Oregon and

Washington. Extensive morphological comparisons, geographi-

cal distributions, habitat differences and observations of

apparent presence or absence of natural hybrids provided the

major data sources. Cytological studies were made, but were

inconclusive. Eleven species and nine subspecies are recog-

nized, comprising four species complexes. The Juncus effusus

complex includes three broadly sympatric species and five

subspecies, J. effusus subsp. pacificus, subsp pugetensi

and subsp. austrocalifornicus; J. exiguus subs!). exiguus and

subsp. gracins; and J. hesperius. The J. balticus complex

including J. breweri, J. lescurii, J. textilis and four

subspecies of J. halticus, forms an extensive syngameon of

intergrading populations. The widely distriudzed J. LAlticus



subsp. mexicanus apparently hybridizes naturally with each

of the other species and subspecies in the complex, except

the coastal J. balticus subsp. occidentalis which hybridizes

with J. breweri. Juncus balticus subsp. cascadensis and

subsp. vallicola are mostly montane and interior taxa, the

latter reaching the coast in the San Francisco Bay and Puget

Sound regions. Juncus lescurii of the San Francisco Bay

region is considered to be a probable hybrid between the

coastal dune species, J. breweri, and one or more subspecies

of J. balticus. A third complex, J. filiformis and J. patens

appears to be distinctive and presents no taxonomic problems.

Juncus drummondii and J. parryi, which comprise a fourth

complex, are usually considered to be part of subgenus

Genuini, although they differ from the other species in

several important characters. No comprehensive observations

were made of these two distinctive species, their inclusion

in this study being limited to taxonomic considerations.
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A REVISION OF JUNCUS SUBGENUS GENUINI (JUNCACEAE)

IN THE PACIFIC STATES

I. INTRODUCTION

The cosmopolitan subgenus Genuini Buchenau of the

genus Juncus Linnaeus, family Juncaceae, includes a number of

taxa in the Pacific region of the United States that have

long been a source of confusion to taxonomists. This is

especially true of Juncus effusus Linnaeus and Juncus

balticus Willdenow, their varieties, and species allied to

them (Engelmann 1866, 1868; Watson 1880; Buchenau 1890, 1906;

Coville 1893; Piper 1906; Fernald and Wiegand 1910; Parish

1910; Jepson 1922, 1923; Abrams 1940; Mason 1957; Munz 1959;

Peck 1961; Hitchcock 1969).

This revision of Juncus subgenus Genuini of the

Pacific States is an attempt to clarify the taxonomic status

of the subgenus in this region, and to suggest some possible

relationships between the included taxa as a basis for fur-

ther study. The primary approach is a morphological compari-

son of populations through observations in the field and

greenhouse and through herbarium studies. Quantitative

measurements and scoring of qualitative characters are used

to determine patterns of similarity and variation as a basis

for delimitation of taxa. Repeated attempts to obtain
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chromosomal counts produced negligible results and provided

no conclusive supplementary data.
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II. TAXONOMIC HISTORY

Juncus effusus (s.1.) is widely distributed

throughout the northern hemisphere and is found in scattered

localities elsewhere (Weimarck 1946). Fernald and Wiegand

(1910) reported nine varieties of this species in North

America. Of these, four (var. bruneus, var. exiguus, var.

gracilis, and var. pacificus) are limited to the Pacific

region of North America. The other five are distributed pri-

marily from the Great Lakes and the Mississippi basin

eastward. None of the North American varieties were

considered to be the same as the type variety in Europe.

St. John (1931) later described var. caeruleomontanus from

southeastern Washington.

Various authors of manuals, floras, and monographs

have differed in their recognition of these taxa. Variety

gracilis was described by Hooker (1838) from specimens col-

lected by Douglas and Scouler. It was not mentioned by

Engelmann (1866, 1868), Watson (1880), Buchenau (1890, 1906)

or Abrams (1940). Piper (1906) included it as a possible

synonym of the European subspecies which he considered to be

the usual form in this area. Piper was probably unacquainted

with the type specimen, since his key would have included it

in subspecies hesperius. Fernald and Wiegand (1910), Jepson
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(1922, 1923), Mason (1957), Munz (1959), Peck (1961) and

Hitchcock (1969) all recognized this taxon as a variety of

J. effusus, but Hitchcock (1969) considered Fernald and

Wiegand to have distinguished their varieties on "what seem

to be rather trivial features." Mason (1957) commented that

further study may show var. gracilis to be a minor form of

var. pacificus.

Variety bruneus (spelled brunneus by most authors)

was described by Engelmann (1868) and recognized as a variety

by Watson (1880), Fernald and Wiegand (1910), Abrams (1940),

Jepson (1922, 1923), Mason (1957), Munz (1959) and Peck (1961).

Buchenau (1890) considered it to be synonymous with the

Mexican J. aemulans Liebmann, which he later (1906) reduced

to a variety of J. effusus. Piper (1906) renamed the taxon

subspecies hesperius and, although not citing J. aemulans as

a synonym, gave as type locality that of the latter, Cerro

Leon, Mexico. Hitchcock (1969) considered this taxon to be

synonymous with var. gracilis.

Most western authors appear to have considered the

stouter var. pacificus to be equivalent to the European

variety of J. effusus or made no comment about it as a dis-

tinct taxon (Engelmann 1866; Watson 1880; Piper 1906;

Buchenau 1890, 1906; Abrams 1940; Jepson 1922, 1923). Speci-

mens cited by Piper as the European subspecies were cited by

Jepson as var. pacificus in his Manual (1923), but he

commented in his Flora (1922) that the usual stoutish form

of the species in California doubtless answers to the variety
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pacificus of Fernald and Wiegand. Mason (1957) pointed out

that var. pacificus represents "J. effusus of most western

American authors, not L."

Variety exiguus was first described by Fernald and

Wiegand (1910) and recognized as such by Jepson (1922, 1923),

Mason (1957), Peck (1961), and Munz (1959). Mason suggested

that with further study it might prove to be only a minor

form of var. pacificus. Engelmann (1868) commented on, but

did not name, an unusually slender form of J. effusus from

the California mountains. He was almost certainly referring

to the specimen in his herbarium collected by Bolander in

Yosemite in 1866. A duplicate of this collection became

Fernald and Wiegand's holotype for var. exiguus.

Juncus balticus Willdenow, in its traditional sense,

is distributed throughout many areas of the temperate regions

of North America and Eurasia. It is also reported (Barros

1953; Buchenau 1890, 1906) from South America. In the Paci-

fic region of the United States there appear to be several

intergrading taxa which have been very difficult to delimit.

Juncus mexicanus Willdenow (in the old sense) is distributed

from many parts of South America, through portions of Central

America and Mexico to southwestern United States including

the southern half of California. In this paper J. balticus

and J. mexicanus are considered as conspecific. Variations

of these taxa are found in coastal salt marshes of Washing-

ton, Oregon and northern California, fresh or alkaline lakes

and ponds of inland valleys, and montane lakes and meadows.
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There appear to be no sharply defined morphological,

ecological, or geographic boundaries to separate these varia-

tions clearly from one another. Engelmann (1866, 1868) wrote

the first extensive papers on North American taxa of this

species complex. He recognized J. mexicanus (cited by him as

J. compressus H.B.K.) as being evidently closely related to

J. balticus, and he divided the latter into three varieties:

var. a Europeaus of northern Europe, var. 13 littoralis of the

Atlantic Coast of North America to the upper Mississippi

region, and var. y montanus of the western plains and

mountains. Most authors except Hitchcock (1969) have not

considered the European variety of J. balticus to occur in

North America, nor Engelmann's var. littoralis to occur in

the Pacific States. Several taxonomists (Jepson 1922, 1923;

Peck 1961; and Munz 1959) include var. montanus Engelmann in

their manuals. Several additional varieties were named after

Engelmann's revision (1866, 1868). These included: J.

balticus var. vallicola Rydberg (1904), J. balticus var.

eremicus Jepson (1923), and J. balticus var. condensatus

Suksdorf (1923). Of these, only vallicola has been recog-

nized by authors of major floras, manuals, or monographs

(Buchenau 1906, Hitchcock 1969). Hitchcock separated the

Pacific Northwest members of J. balticus into three varieties,

vallicola, montanus, and balticus. He stated:

The three varieties are not at all clearly

delimited. The var. vallicola merges with what is

here called var. balticus. In Mont. and Ida. var.
montanus is much more dwarfed and has smaller
inflorescences than in Wyo. to Colo. and w. to
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Calif., where what is usually called var. montanus
resembles the supposedly more eastern var. littoralis

Engelm. Perhaps var. balticus should be considered to
include only our coastal material.

A major problem in this species complex has been that

of distinguishing between what have been called J. mexicanus

and varieties of J. balticus. The most frequently used diag-

nostic character in keys is the presence of a blade on some

of the leaf sheathes (cataphylls) of J. mexicanus and its

absence in J. balticus. Descriptions of mexicanus usually

include, in addition to the blade, the slender grass-like

stems usually compressed and often contorted. This is in

contrast to stems stouter, terete, and strict for taxa of J.

balticus. Several early western botanists noted the problem

of trying to separate the two taxa. Coville (1893) wrote as

follows:

. . . care was taken to observe all the variations
of J. balticus, and to collect the variant forms,
together with their intergrades. In the lower alti-
tudes of both the San Bernardino Valley and the Mojave
Desert region occurs Juncus with compressed stems and
often with a well-developed radical leaf. This plant

has therefore the distinctive characters of Juncus
mexicanus, and . .

undoubtedly belongs to that
species. Between this form and the terete-stemmed,
leafless J. balticus of the Sierra Nevada there exists

a perfect series 67intergrades .

Parish (1910) also noted this problem of intergrada-

tion and described J. balticus as:

An exceedingly variable species, of which a number
of varieties have been described, and to these several
proposed species have been reduced, among them J.

mexicanus Wilid. This is defined as having strongly

compressed and usually contorted stems, and scape-like

leaf blades more or less constantly produced from the

uppermost basal sheaths. These characters, uncertain
of themselves, do not stand the test of field study.
There are leafless plants with stems either compressed
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or terete, and the same is the case with others which
have leaves. Again, the same rootstock may produce
both terete and compressed stems, which may have cata-
phylla either blade-bearing or muticous. . . . in
studying an area covered with these two forms growing
thus intermingled, it is difficult to consider them as
even valid varieties.

Other authors (Buchenau 1890, 1906; Abrams 1940;

Mason 1957; Munz 1959) have commented on the close affinity

and confusion between J. balticus and J. mexicanus.

Juncus lescurii Bolander presents some confusion in

the various spellings applied to its specific epithet

(leseurii, lesueurii, lescurii) and in addition has been mis-

identified by many collectors. The name was first applied to

specimens collected by Bolander from "salt marshes of the bay

of San Francisco" (Bolander, 1862). A duplicate specimen was

sent by Brewer to Engelmann who named it J. balticus subsp.

Pacificus (Engelmann 1866), although his synonymy showed that

he was aware of Bolander's name. Later Engelmann (1868)

accepted Bolander's name for this taxon. Among the plants

that Engelmann received from Brewer was a specimen which he

named J. breweri. This appeared to him to have affinities

with J. balticus and J. compressus H.B.K. (= J. mexicanus)

(Engelmann 1866). My examination of this specimen, identi-

fied "Brewer 651," indicates to me that it is a depauperate

specimen of the taxon that Jepson (1922) later named J.

leseurii Boland. var. tracyi, and is the characteristic

tortuous, compact-panicled form found on sand dunes along

much of the Pacific coast from Point Conception to the Queen

Charlotte Islands. Jepson notes that Engelmann's J. breweri
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. . Brewer 651, is merely a very slender form of var.

TRACYI Jepson." Mason (1957) recognized the two varietal

forms, but they were not separated by Piper (1906), Abrams

(1940), Peck (1961), Munz (1959) or Hitchcock (1969).

Buchenau (1879, 1880, 1890, 1906) noted the similari-

ties of J. lescurii to J. balticus, and he mentioned the

affinity of J. breweri to J. lescurii in the latter two pub-

lications cited. Watson (1880) included J. breweri in his

treatment; but his concept of the species apparently did not

include a specimen from Oregon that he identified as J.

lescurii, with the statement:

What appears to be the same, but with the panicle
small and compact, was collected in flower at Klatsop,
Oregon, on the seashore in drifting sand, by Prof.
Wood.

Engelmann (1868) and Buchenau (1879, 1880, 1890, 1906)

listed as synonyms of J. lescurii several South American taxa.

Barros (1953) includes the species in his paper, "Las

Juncaceas de la Argentina, Chile y Uruguay."

Other species of subgenus Genuini included in this

study are relatively well-defined and have presented few

taxonomic problems where they occur in the Pacific states.

Juncus filiformis, a circumpolar species, has been

reported in the literature (Buchenau 1906; Nilsson and

Snogerup 1971; Stace 1970a) to hybridize frequently with

J. balticus and probably with J. arcticus. Only one specimen

observed in this study appeared to be anomalous.

Juncus patens E. Meyer is found only in western

California and western Oregon. While superficially
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resembling J. effusus in its caespitose habit, it is readily

distinguishable from that taxon. Some of its morphological

and anatomical characters suggest an affinity with J.

filiformis.

Juncus textilis Buchenau was first described by

Watson (1880) as J. lesueurii Bolander var. elatus, but the

two species appear to be quite distinct in many characters.

However, some specimens from near Ventura and Santa Barbara,

California appear to be hybrids between J. textilis and the

taxon mexicanus.

Juncus drummondii E. Meyer and J. parryi Engelmann

show many differences from other members of the subgenus and

might well be separated from it. They are easily disting-

uishable from one another in the area of this study.

Through studies in the field, herbaria and green-

houses, I have drawn conclusions which I hope will help to

clarify the taxonomic status of the Pacific Coast species of

Juncus subgenus Genuini.
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III. MATERIALS AND METHODS

The major plan of this study was to analyze variation

within field populations of the taxa under consideration, and

to correlate the results of these studies with herbarium

observations and with previous descriptions. It was hoped

that new insights might be developed as to possible relation-

ships between the taxa, and that a more realistic

classification might result from these studies.

An original intent to do a cytotaxonomic and biosys-

tematic study of the Pacific Coast members of subgenus

Genuini was abandoned after many unsuccessful attempts to

obtain significant and consistent chromosome counts.

Attempts to obtain experimental hybrids produced even less

satisfactory results. The study then became restricted to

observations of morphological differences between field and

herbarium specimens, variation within field populations,

growth responses of clonal material planted in greenhouses,

and seed viability experiments.

This study was limited to members of Juncus subgenus

Genuini. This is, for the most part, an easily recognizable

natural unit whose most diagnostic characters are a

pseudolateral inflorescence, a culm-like spathe, and

mucroniferous cataphylls, the upper of which may bear
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culm-like leaf blades in J. parryi, J. balticus subsp.

mexicanus, and occasionally J. filiformis. Juncus drummondii

and J. parryi, along with a similar Rocky Mountain species,

J. hallii, are generally considered to belong to this subgenus.

They differ from other species in this group in several ways,

including very short spathes, inflorescences with rarely more

than three flowers, elongate capsules, and scobiform, caudate

seeds. These species can be distinguished readily from one

another and do not appear to present any major taxonomic

problems. No comprehensive measurements or population studies

were made of J. drummondii or J. parryi and their inclusion

in this thesis is limited to taxonomic considerations, ecolo-

gical observations, and distribution in the Pacific States.

The area included in this study was restricted pri-

marily to the three Pacific States of California, Oregon and

Washington since personal considerations limited field work

to this region. Most of the taxa involved have their greatest

distribution within these states, although J. drummondii, J.

parryi, J. filiformis and J. balticus subsp. mexicanus all

have much wider ranges. All of the remaining taxa except

J. lescurii, J. textilis and J. exiguus subsp. exiguus have

their ranges extending into either western British Columbia

to the north or northern Baja California to the south.

Several specimens of J. balticus subsp. occidentalis from

Vancouver Island had unusually long and slender inflorescence

rami. Otherwise variation within taxa was no greater outside

of the United States than within.
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The type of research to be done included detailed

character analyses of gross morphological differences in both

field and herbarium collections and comparisons between dif-

ferent field populations of the more confusing taxa.

Greenhouse studies were planned to compare the responses of

different clonal ramets to relatively uniform conditions.

Studies of seed germination and rhizomal sprouting were to be

included in order to determine comparative reproductive

potential and survivability of the different taxa.

The possibility of natural hybridization and

resultant consequences between related taxa was to be con-

sidered and analyzed through comparison of diagnostic

characters.

Over 2220 specimens from the following herbaria were

examined: B, CAS, DAO, DS, GH, JEPS, K, MO, NY, OSC, POM,

PR, RSA, SD, UBC, UC, V, WILLU, WS, AND WTU (Holmgren and

Keuken 1974). Label data were copied from all except those

beyond the scope of this study, excluding also many specimens

of J. parryi and J. drummondii. Measurements and qualitative

scoring for up to thirty characters were made from 1900

specimens.

Holotypes, including several photographs in lieu of

actual specimens, were examined of six species, four new

subspecies, and ten varieties. Lectotypes were designated

for five species, one subspecies, and three varieties.

Approximately 1000 collections from over 400 sites

throughout major portions of the three Pacific States were
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made by me. In addition, forty-eight specimens were

collected for me by friends. Much of the collecting was done

along roadsides or in logged or burned areas since the taxa

exhibiting the greatest taxonomic problems were the ones

normally encountered in disturbed soil. Those taxa of more

limited ecological range usually required hiking to specific

areas where their presence was to be anticipated. Specific

sites, other than normally traveled roads and highways, were

targeted by examination of herbarium specimens. Frequently

collections were made from areas previously uncollected, by

plotting distributional gaps and predicting the presence of

certain taxa on the basis of habitat preferences.

In addition to collecting specimens for herbarium

studies, quantitative collections were made for studies of

variation within local populations. For most of these, one

culm with cataphylls and inflorescence was picked from each

of a number (usually thirty) of individuals in the population.

These were pressed for later study. Selection was made on

the basis of presence of a mature inflorescence (where pos-

sible) and of one of the tallest or longest culms on the

plant. Mixed populations of related taxa growing together

were sampled by collecting specimens as encountered. Flower

buds and occasionally root tips were fixed in either Carnoy's

or Newcomer's solution and voucher specimens prepared.

Rhizomes from 485 plants were grown in greenhouses at

Oregon State University and California State Polytechnic

University. Various soil mixtures were tried, but the most
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satisfactory for most taxa was a mason's sand from Oregon to

which commercial nutrients were added at irregular intervals.

Since the original purpose of growing these plants was to

maintain a supply of living buds and root tips for chromo-

somal studies, growing conditions were not always

standardized. However, a comparison of the responses of the

various specimens to relatively uniform growth conditions

allowed some conclusions to be made regarding vigor,

viability and longevity.

Chromosomal studies were attempted by killing and

fixing buds and root tips from the field and from greenhouse

plants variously in Carnoy's solution 3:1, Carnoy's 6:3:1

(Johansen 1940), Newcomer's Fixative (Newcomer 1953) and

Svalov's modification of Navashin's fixative (Sharma and

Sharma 1965). Buds and root tips were mostly stained in

Snow's bulk stain (Snow 1963), although I also attempted to

stain with acetocarmine and with Feulgen's. After staining,

spore mother cells were extruded from the anthers and root-

tips were excised and squashed on a slide under a coverslip,

using Hoyer's solution as a mounting medium.
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IV. RESULTS

Taxonomic Concepts

With respect to criteria and inferences for the

delimitation of taxa, most of the taxa included in this study

are recognizable on morphological grounds as belonging to one

of several species complexes. The Juncus effusus complex

forms a natural unit and includes three subspecies of J.

effusus, two subspecies of J. exiguus and J. hesperius, all

of which have been considered previously to be conspecific.

Juncus drummondii and J. parryi belong together, and may well

warrant separation from subgenus Genuini. The grouping of J.

filiformis and J. patens is tentative and needs more evidence

to support this pattern, but the resemblance of the latter to

J. effusus is only superficial. The group of species and sub-

species treated in this study as the Juncus balticus complex

appears to be natural on morphological grounds and on the

basis of large numbers of intergrades which I have assumed to

be probable hybrids. A bewildering array of morphological

variation has made this group the one with the greatest

taxonomic problems and has prevented attempts to make clear-

cut taxonomic delimitations.

It is beyond the scope of this study to restate the

many arguments (Benson 1962, Davis and Haywood 1963)
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regarding the respective merits of using "subspecies" or

"variety" as the focal intraspecific category. I have chosen

the rank "subspecies" as preferable where populations are

morphologically distinguishable, probably interfertile and

distributed over broad geographic areas and ecologically dis-

tinct habitats. The rank of "variety" is left for more

localized populations showing morphological variation (Davis

and Heywood 1963). On the basis of this study eleven species

and nine subspecies are recognized. Two of the species and

five of the subspecies represent a new status, the remaining

four subspecies are newly described.

There is great difficulty in delimiting and naming

taxa in a situation where sharp morphological distinctions

and definite allopatric distributions are absent. The problem

is whether to give greater weight to the more obvious ecologi-

cal, morphological and geographic differences which have been

used taxonomically to distinguish separate species within the

complex, or, on the basis of apparent hybridization, to lump

together as a single species all taxa that show assumed

evidence of gene flow through hybridization.

In practice, neither of the above extremes is satis-

factory. Systematics still requires today's taxonomist to

make taxonomic judgments from the evidence before him,

utilizing various "specific concepts" to guide him in his

decisions. Yet there must be a constant awareness that

difference interpretations of the evidence are possible,

particularly with the discovery of new data. Solutions to
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taxonomic problems frequently are not so much "solved" as

"evolved." As Burger (1975) noted in his study of oaks:

The overall population system of many classical
species (semispecies) within a much larger and diffi-
cult to define phyletic or biological species
(syngameon) may be characteristic of many groups of
plants . . . . The biological species in some
plants is too complex and too difficult to recognize
to serve as the basis of a stable and functional
system of nomenclature.

The J. balticus complex, as included in this study,

appears to represent a syngameon composed of several taxa

capable to some degree of exchanging genetic material with

at least one other taxon within the complex (Fig. 1). On a

larger scale, the Pacific States complex is merely a portion

of a much larger syngameon of nearly worldwide distribution,

where such hybrids are reported as J. balticus x filiformis

(Buchenau 1906; Stace 1970a; Nilsson and Snogerup 1971), J.

arcticus x filiformis (Stace 1970a) and even J. balticus x

effusus (Stace 1970b).

In this study I have chosen a flexible approach to

taxa delimitation. Where reproductive isolation is indi-

cated by the absence of apparent hybrids in sympatric

populations of taxa that can be readily distinguished on

morphological grounds, I have considered the taxa to be

different species, regardless of strong general morphological

similarity (e.g., J. hesperius and J. exiguus subsp. exiguus)

(Fig. 2). Where considerable genetic exchange appears to

occur between taxa that have different broad ranges

geographically and are often found in different habitats, I
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J. balticus
ssp. vallicola

hybrids abundant

hybrids common

hybrids occasional

hybrids uncertain

J. balticus
ssp. cascadensis

J. balticus
ssp. mexicanus

J. balticus
ssp. occidentalis

J. textilis\ J. breweri

J. lescurii

Figure 1. Diagram of possible relationships among
some species and subspecies of the Juncus balticus complex
based on the assumption that morphological intergrades
represent natural hybrids.
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hybrids common

hybrids occasional

J. effusus ssp. J. effusus

austrocalifornicus. ssp. pugetensis.
(allopatric)

J. effusus -------
ssp. pacificus.

J. hesperius.

J. exieus J. exiguuT
ssp. exiguus. ssp. graci is.

Figure 2. Diagram of possible relationships between
some species and subspecies of the Juncus effusus complex
based on the assumption that morphological intergrades
represent natural hybrids.
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have called these taxa subspecies of the same species, even

if there are large areas of sympatry or parapatry (e.g., J.

balticus complex and J. effusus complex). Those taxa which

are basically morphologically and ecologically distinct over

most of their distributional ranges, but show some field

evidence of natural hybridization have usually been considered

different taxonomic species, although biologically they might

better be considered semispecies (e.g., J. breweri and J.

balticus subsp. occidentalis, J. textilis and J. balticus

subsp. mexicanus, J. effusus subsp. pacificus and J.

hesperius). Using the same criteria, the two taxa J. exiguus

subsp. exiguus and J. exiguus subsp. gracilis might be con-

sidered to be distinct species, but to so classify them

without more evidence at hand might lead to unwarranted

taxonomic confusion.

Geographical Relationships and Variability

As a result of this study, new information on the

distributional ranges of some of the taxa has been discovered.

The most important is the extension of the range of J.

balticus subsp. mexicanus to northern Oregon. Prior to this,

it was believed not to occur north of central California.

observed that some of the plants in Oregon resembled subsp.

mexicanus in nearly all diagnostic characters, except for the

absence of leaf blades. A reexamination of specimens of J.

balticus from eastern Oregon led to the discovery of

collections with blades on Mt. Shasta in northern California,



22

near Summer Lake in southern Oregon, and in northern Oregon

about 24 km south of the Columbia River. A number of blade-

less plants identifiable as subsp. mexicanus were found in

the intervening region. Plants with some twisted and spiral

culms (a character usually associated with subsp. mexicanus)

were observed frequently in collections identified as J.

balticus subsp. cascadensis from eastern Washington. This

suggests that introgression may have occurred in the past,

and that subsp. mexicanus may have had an even more northerly

distribution (Fig. 3).

Recognition of two new subspecies of J. balticus,

cascadensis and occidentalis, and a new status change from

variety to subspecies for vallicola are based in part on

their geographic distributions correlated with morphological

and ecological differences.

Sympatric distribution of taxa within the J. effusus

complex, correlated with the absence or near absence of

morphological intergrades or probable hybrids, is a major

consideration in my decision to rearrange the nomenclature of

that complex (Table I). The most important morphological

characters used to separate these taxa are culm diameter,

flower color, and the texture, color and apex of the upper

cataphyll. Figures 4 and 5 are maps showing localities where

two or more taxa were collected together, as indicated by

quadrants representing each species or subspecies. Juncus

hesperius is found growing with J. effusus subsp. pacificus

and J. effusus subsp. pugetensis, with some indication of
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Figure 3. Distribution of hybrids between subspecies
of Juncus balticus in the Pacific States.
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TABLE I

MIXED POPULATIONS OF TAXA OF THE JUNCUS EFFUSUS
COMPLEX WITH THE PERCENT OF EACH TAXON PER SAMPLE PLOT
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C-517/20
Astoria 3 38 44 15 (32)

C-993
Vernonia 32 5 45 18 (22)

C-996/8
Pittsburg 10 41 33 26 (39)

C-990/992
Buxton 52 32 16 ( 5)

C-778
Olney 6 6 88 (32)

C-998
Yamhill 79 21 (14)

C-1180/84
Siletz Road 1 9 9 11 71 (129)
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Figure 4. Sympatric distribution of Juncus hesperius

and subspecies of Juncus effusus and Juncus exiguus in
California and Josephine and Jackson Counties, Oregon. Each

circle shows two or more taxa collected in the same area.
Probable hybrids are indicated by lines on the surface of

the quadrants representing putative parents.
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Figure 5. Sympatric distribution of Juncus hesperius,

the subspecies of Juncus effusus and Juncus exi uus subsp.
gracilis in Oregon north of Josephine County a and in Washing-

ton. Each circle shows two or more taxa collected in the

same area. Probable hybrids are indicated by lines on the

surface of the quadrants representing putative parents.
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possible hybrids between J. hesperius and each of the two J.

effusus subspecies. Juncus hesperius also grows with J.

exiguus subsp. gracilis, especially near the coast in

northern Oregon and western Washington. Juncus effusus subsp.

pacificus and subsp. pugetensis may often occur together, and

in areas of sympatry plants are found that show combinations

of characters of the two. These include such features as

cataphylls with truncate or obliquely truncate apices and

dark brown bases resembling subsp. pacificus, but show brown

to stramineous or mottled upper portions of the cataphylls

and more congested inflorescences resembling subsp. pugeten-

sis. The general restriction of the J. effusus plants with

membranous, obtuse, drab brown upper cataphylls and slightly

congested inflorescences to the area of northwestern Oregon,

western Washington and to some extent British Columbia, led

to my decision to name them as a subspecies (pugetensis) in

spite of their overlap with part of the range of subsp.

pacificus. Occasional plants of J. effusus showing subsp.

pugetensis characters (obtuse and drab brown cataphylls) have

been collected in California near Weed and near Fresno.

These may be genetic variants of subsp. pacificus found in

the same areas, or may represent long distance colonization.

It seems logical that abundant tiny Juncus seeds embedded in

mud could be transported easily by trucks or other automotive

equipment to almost any locality. Juncus effusus subsp.

pacificus seems to be relatively stable and distinctive in

its characteristics over its extensive range. The major
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exceptions to this are occasional localities where it

apparently hybridizes with either J. hesperius in California

or J. effusus subsp. pugetensis in Washington. In most areas

of sympatry with J. hesperius, I have seen little evidence of

hybridization except in the San Francisco Bay region and Del

Norte Co. This usual stability leads me to suspect that

subsp. pugetensis may itself have a hybrid origin with subsp.

pacificus as one of the parents, and the intergrades between

the two represent hybrid swarms. Hitchcock (1969) reports

that the eastern North American and European J. effusus var.

compactus Lejeune & Court is known from Idaho and was sup-

posedly introduced on Vancouver Island. I saw no specimens

of var. compactus in Washington, but herbarium sheets that

examined from Idaho would not rule out that taxon as another

putative parent of subsp. pugetensis. A morphologically dif-

ferent allopatric Southern California subspecies

austrocalifornicus is recognized in this study.

A very disjunct and highly restricted population of

J. effusus named var. caeruleomontanus by St. John (1931) is

found only in the Tucannon River Valley of southeastern

Washington. The only other Pacific States record of J.

effusus found east of the Cascade Mountains is a single

collection near Warm Springs Indian Reservation in Oregon.

I made two trips to the Tucannon River and collected numerous

samples of J. effusus plants. These so closely resemble the

typical widespread subsp. pacificus, that separate taxonomic

distinction does not seem justified.
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Nowhere did I see intergrades between J. effusus

subsp. pacificus and J. exiguus, although the former com-

monly grows in the vicinity of both subspecies of the latter.

The two subspecies of J. exiguus do form apparent hybrids

where their distributions are together.

Past taxonomic treatments of this complex have

included J. hesperius and both subspecies of J. exiguus as

varieties of J. effusus. They are obviously closely related

when one considers such shared characters as triandry, stri-

ate culms, and obovate capsules; but the ability of such

pairs as J. effusus subsp. pacificus--J. exiguus and J.

exiguus subsp. gracilis--J. hesperius to grow adjacent to one

another throughout much of their distribution without hybrid-

izing suggests they are completely isolated reproductively

and therefore are different biological species.

The J. balticus complex also has significant areas of

sympatry, but in contrast to the J. effusus complex, natural

hybridization seems to be present in varying degrees when any

two taxa of the complex come together, producing a mosaic of

characters over major portions of their distribution. This

is especially true when J. balticus subsp. mexicanus is

involved. While the origin and evolution of the J. balticus

complex is not known, some evidence suggests that subsp.

mexicanus may be nearer to the ancestral form. The usual

presence of a full leaf blade rather than a rudimentary mucro

or bristle would suggest this. Subsp. mexicanus is the most

widely distributed taxon in the complex, geographically,
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topographically, and ecologically. Yet, except for

apparently hybridizing populations, the collections seen from

South America and Mexico are very similar to those in the

Pacific States in appearance and range of variation. The

remainder of the complex shows its greatest diversity in

North America, and especially in the Pacific States.

According to Buchenau (1906) the major related taxa in

Eurasia are J. arcticus Willd. and J. balticus subsp. balti-

cus. Juncus arcticus is circumpolar in distribution and is

common in the American and Eurasian arctic and subarctic

regions, but is not known to occur in the United States out-

side of Alaska. It is also reported from the Alps and the

Pyrenees mountains. Juncus balticus subsp. balticus has a

very restricted distribution in northern and northwestern

Europe. Both of these taxa lack leaf blades and have rela-

tively short anthers in comparison with the American

subspecies of J. balticus and their allies. Such reduction

in character states, along with their ecological and geo-

graphical distributions, suggest a derived rather than an

ancestral condition. The Pacific States, with their variety

of topography and habitats, provide conditions which would

allow an adaptive radiation and the types of variations

observed in this complex. Changing climatic patterns over

geological and historical times could have resulted in

isolation and divergence of populations in response to

varying habitats, followed by the joining of some of the

diversified taxa as further climatic fluctuations occurred or
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by occasional colonization. While not proved, there is a

strong possibility of the tiny seeds of Juncus being dis-

persed by migrating waterfowl in small particles of mud

attached to their feet. In the patterns of apparent hybridi-

zation observed in the course of this study, J. balticus

subsp. mexicanus appears to be the common denominator linking

the various taxa to the broader syngameon (Fig. 1).

I hypothesize that the less diversified pattern shown

by the J. effusus complex, compared to the J. balticus alli-

ance, is a function of differences in the breeding systems

inherent in the two groups, but I have no data to support

this. I hope that this study may lead to further research

along these lines.

Hybridization

A few early attempts to hybridize Juncus plants in

the greenhouse were unsuccessful. Throughout most of this

study, flowering in the greenhouses was erratic and sparse

and did not provide an opportunity for breeding experiments.

The morphological intergradation of characters between taxa

discussed in this study has been hypothesized as being due

to natural hybridization in the field. Other explanations,

such as genetic segregation, phenotypic plasticity, or

parallel ecotypes would appear to be less likely under the

circumstances encountered.
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Longevity of Plants

Fresh rhizomes from plants that I collected in the

field were frequently planted in the greenhouses at Oregon

State University and at California State Polytechnic Uni-

versity, Pomona. The major reason for these plantings was

to provide fresh root tips and buds for chromosomal studies.

Although the latter were unsuccessful, I was able to make some

observations regarding growth and longevity of the plants.

The percentages for maximum ages of live rhizomes shown in

Table II, represent the time from the date of collection to

the date of the last measurements. They indicate that some

of the taxa can under greenhouse conditions, live for at

least nine or ten years. I found most species and subspecies

of Juncus to be very hardy and to require minimal care. In

general, members of the J. balticus complex were more success-

ful than those of the J. effusus complex. Most did well in a

mason's sand from Oregon, although J. textilis only grew

satisfactorily in sponge rock. Although many of the plants

were collected in clay soils, all taxa thrived best in a well

drained sandy soil. Table III provides another indication. of

the ability of many Juncus plants to survive. Rhizomes were

transferred from Oregon State University to California State

Polytechnic University in plastic bags under refrigeration.

Upon arrival, the plants were stored in a walk-in refrigera-

tor. After eight months of refrigeration, the rhizomes were

removed for planting. Dead plants were discarded, and the

ones showing live sprouts on the rhizomes were retained. The
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TABLE II

PERCENTAGES OF RHIZOMES REMAINING ALIVE AFTER DIFFERENT

PERIODS OF TIME. NUMBERS HEADING THE COLUMNS ARE THE

MAXIMUM NUMBER OF DAYS AFTER COLLECTING PLANTS IN

THE FIELD. NUEBERS FOLLOWING THE TAXA ARE
PERCENTS OF SURVIVING RHIZOMES COMPARED

WITH THE TOTAL NUMBER PLANTED.
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J. effusus

ssp. austro-
caliTFIHIEus 88 88 81 81 81 81 50 31 0 (16)

ssp. pacificus 94 94 91 80 77 77 46 11 0 (35)

ssp. pugetensis 97 97 97 94 78 78 63 6 0 (32)

J. exiguus

89 89 89 61 56 53 14 3 0 (36)
ssp. exiguus

ssp. gracilis 100 94 87 80 67 65 54 28 4 (69)

J. hesperius 100 98 93 89 85 71 53 36 4 (80)

J. balticus

100 100 95 67 48 48 38 24 19 (21)ssp. cascaden-
sis

ssp. mexicanus 88

100

87

100

81

100

80

90

49

81

46

81

41

68

14

39

0

13

(59)

(31)ssp. occiden-
talis

ssp. vallicola 87 81 74 65 45 42 36 29 3 (31)

J. breweri 100 100 95 95 87 73 55 44 5 (55)

J. textilis 77 77 24 18 18 18 6 6 0 (17)

J. filiformis 96 88 81 77 46 35 15 0 0 (26)

J. patens 92 88 79 75 75 67 46 21 4 (24)

J. drummondii 99 92 85 64 57 50 29 0 0 (14)

J. parryi 99 91 91 76 65 62 26 3 0 (34)
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TABLE III

RELATIVE ABILITY OF TAXA OF JUNCUS SUBGENUS GENUINI
TO SURVIVE UNDER PROLONGED REFRIGERATION

(n) Percent Sprouting
Number of Plants After 8 Months

Taxon

J. effusus
ssp. austro-
californicus

ssp. pacificus

ssp. pugetensis

J. exiguus
ssp. exiguus

ssp. gracilis

J. hesperius

J. balticus
ssp. cascadensis

ssp. mexicanus

ssp. occidentalis

ssp. vallicola

J. breweri

J. lescurii

J. textilis

J. filiformis

J. patens

J. drummondii

J. parryi

HYBRIDS

cascadensis X vallicola

mexicanus X vallicola

mexicanus X lescurii

occidentalis X breweri

Refrigerated Refrigeration

no data

10 30

6 50

no data

no data

9 22

9 33

30 53

12 25

6 33

15 67

no data

1 100

no data

15 47

4 50

10 0

7 29

26 39

5 40

6 33
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percentage of live plants for each taxon involved is shown in

Table III, with the total number of each taxon that had been

refrigerated. Juncus breweri and J. balticus subsp.

mexicanus were especially hardy in this instance.

Seed Germination

Seed germination studies were made on several occa-

sions by placing the seeds on moist filter paper in small

petri dishes or in the chambers of plastic ice cube trays,

then covering them with plastic wrap to keep them humid.

Tests were performed at room temperature. Table IV summarizes

the data obtained from these studies. Seed germination begins

in one or two weeks for most taxa, but a few, which are pri-

marily montane, required three to four weeks. The percent

germination was relatively high in members of the J. effusus

complex except for subsp. pugetensis and the montane form of

J. exiguus subsp. gracilis. Members of the J. balticus

complex also tend to have a moderate germination percentage,

only J. breweri being fairly high. The significance of the

viability columns in Table IV is to show that at least some

seeds remain viable for prolonged periods for the taxa being

considered.

Chromosome Counts

Chromosome counts were attempted from approximately

160 slides of pollen mother cells and root tips. Although

pollen mother cells from the anthers were easily obtained in
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TABLE IV

SUMMARY OF SEED GERMINATION DATA SHOWING EARLIEST AND MAXIMUMPERCENT GERMINATION AND OLDEST VIABLE SEEDS OF
PACIFIC STATES JUNCUS SUBGENUS GENUINI

Taxon Days*

GERMINATION VIABILITY

Percent Age** Percent
Maximum Total in Germin-

Germination Seeds Days ating

J. effusus

8

5

5

100.0

59.6

100.0

250

86

35

2912

2058

2609

12.8

70.0

19.4

ssp. austro-
californicus

ssp. pacificus

ssp. pugetensis

J. exiguus

5

7

100.0

100.0

30

58

1086

3494

100.0

29.4

ssp. exiguus

ssp. racilis
(low an

(montane) 16 56.2 223 2272 5.9
J. hesperius 6 100.0 29 5000 2.2

J. balticus

34 2.0 50 1178 2.0
ssp. cascadensis

ssp. mexicanus 4 60.9 23 3465 9.1
ssp. occidentalis 14 100.0 6 2280 62.9
ssp. vallicola 7 75.0 20 2280 1.9

J. breweri 3 100.0 16 3038 8.3

J. lescurii (no data)

J. textilis (no data)

J. filiformis 27 2.0 50 4488 2.0

J. patens 7 84.0 100 2078 75.0

J. drummondii 5 95.0 240 1027 6.8
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TABLE IV (Continued)

Taxon Days*

GERMINATION

Percent
Maximum

Germination

VIABILITY

Age** Percent
Total in Germin-
Seeds Days ating

J. parryi 22 89.2 93 2258 2.0

*Days = number of days from soaking seeds to first germina-
tion.

**Age = maximum observed age of viable seeds.
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different stages of development, no meiotic figures suitable

for counting were seen. In root tip preparations, no polar

metaphases were observed. All attempted counts were made

from cells in the prophase stage with nucleolus and nuclear

membrane still present. Chromosomes were extremely small

spheres or ellipsoids. Table V shows the maximum counts for

each taxon, the few counts which appeared to be valid, and

counts reported from the literature. The maximum counts of

those which were questionable are thought to more nearly

approach the actual number, since in counting it seemed more

likely that I failed to see chromosomes, than that I recorded

chromosomes that were not there. These maximal counts, in

most cases, approached the expected numbers of chromosomes,

based on counts in the literature. As seen by the Table,

chromosome numbers for several taxa suggest polyploidy. Most

of the data suggests that 2n = 40 or 42 may be the most com-

mon number for the J. effusus complex and 2n = ca 80 or 82

may be most common for the other Taxa. Love, Love and

Raymond (1957) have considered that the base number for Juncus

is X = 5. Snogerup (1963) disagreed and stated that there are

two base numbers for subgenus Genuini, X = 20 and 21. The

possibility that the extreme variation and inconsistency in

chromosome counts that I made might be due to agmatoploidy

was considered. This condition is associated with diffuse

centromeres or polycentric chromosomes and permits a func-

tional transverse fragmentation of chromosomes. Agmatoploidy

is known to occur in the family Juncaceae especially in the
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APPROXIMATE CHROMOSOME NUMBERS OF SOME SPECIES AND
SUBSPECIES OF JUNCUS SUBGENUS GENUINI

Maximum
Counts *
(Somatic)

Reported Counts of
Related Taxa

Juncus effusus
ssp. effusus

ssp. austro-
californicus

ssp. pacificus
ssp. pugetensis

Juncus exi uus
ssp. grace is

Juncus hesperius

Juncus balticus
ssp. balticus

ssp. mexicanus
ssp. occidentalis
ssp. vallicola

J. breweri

J. textilis

J. filiformis

J. patens

J. drummondii

J. parryi

40
60,33
28

40**,42**

33,35

60,65
40,83**
64,82**

80,128

58

75

30,34,35

80**,82**

20

2n = 40 (Love & Love
1944)

2n = 42 (Snogerup 1963)

n = 40 (Taylor &
Mulligan 1968)

2n = 40 (Love & Love
1956)

2n = 80 (Love & Love
1961)

2n = 40 (Love & Love
1956)

2n = 80 (Love & Love.
1966)

2n = 140 1- 10 (Mosquin
1968)

*From a series of diverse and inconsistent counts, the maximum
numbers are recorded as probably approaching the actual numbers
since chromosomes are more likely to be overlooked than to be
counted when not present. These counts are unreliable unless
marked "**", and are shown for comparative purposes only.

**Reliable counts, checked by Dr. Kenton L. Chambers.
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genus Luzula (Nordenskiold 1962). It has been reported also

to occur in the genus Juncus (LOve, LOve and Raymond 1957).

Since the chromosome sizes I observed did not show much vari-

ation, especially in their lengths, I believe that the

explanation for the variable counts is more likely due to

unsatisfactory preparations and the difficulty of counting

prophase chromosomes.

Taxonomic Utility of Morphological
Characteristics

The morphological homogeneity of the genus Juncus,

and especially of subgenus Genuini, makes it difficult to

select characters to separate the taxa. The following is a

summary of some of the more useful characteristics.

Plant habit. The caespitose habit, in which the

intermingled lateral branches of the rhizomes cause the

formation of dense clumps of culms, distinguishes the taxa

in the J. effusus complex and is also characteristic of J.

patens. This contrasts sharply with the creeping rootstocks

associated with J. filiformis and the J. balticus complex.

The general effect of creeping rhizomes is the formation of

extensive mats of vegetation over relatively large areas.

Plant height. Maximum height, including culm and

spathe, is useful in recognizing a few taxa, but there is

usually too much variation for this character to be used

diagnostically. Juncus textilis and J. balticus subsp.

vallicola are often extremely tall (32.4 and 15.0 dm respect-

ively) but their minimal heights are well exceeded by
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normally shorter taxa. Juncus balticus subsp. mexicanus is

often noticeably shorter than subsp. vallicola where the two

grow together, but their ranges of height overlap and fre-

quent hybrids between the two obscure the value of this

character. Plant height provides no help in the J. effusus

complex. Table VI shows the means, standard deviations and

ranges for the heights of the various taxa in this study.

Culm. Variability in culm habit, diameter, texture,

and anatomy provides many useful diagnostic characters.

These include the tortuous arching culm of J. breweri (Fig.

16), the slender, lax culms of several species that contrast

with the stout, rigid, erect ones of others, and especially

the compressed, winding or spiral culm of J. balticus subsp.

mexicanus (Fig. 13). While many populations of this taxon

have erect, subterete cuims and leaf blades, in most areas at

least some of the cuims and blades are noticeably contorted.

These contortions are expressed in several ways. Some cuims

have a definite helical twist along their rigid compressed

length. Others grow in a loose spiral or helix, much like an

extended spring. Others produce even looser winding or

arching cuims and blades. I have observed the same range of

variation in collections of subsp. mexicanus from South

America and Mexico, all of which possessed diagnostic leaf

blades. The presence of contorted cuims and blades in J.

balticus subsp. cascadensis and subsp. vallicola, especially

where they grow in association with subsp. mexicanus,

suggests the probability of hybridization and introgression.



45

TABLE VI

PLANT HEIGHTS OF JUNCUS SUBGENUS GENUINI
IN THE PACIFIC STATES*

Taxon Mean S** Range
Number
Sampled

J. effusus

8.3 2.8 3.8-15.0 26
ssp. austrocali-
fornicus

ssp. pacificus 10.0 2.2 3.4-16.7 148

ssp. pugetensis 8.3 2.2 3.5-15.7 105

J. exiguus

6.8 1.7 4.0-10.0 41ssp. exiguus

ssp. gracilis 6.3 1.6 2.5-10.8 166

J. hesperius 7.7 1.6 2.8-13.8 414

J. balticus

5.8 1.6 3.2-9.5 46ssp. cascadensis

ssp. mexicanus 3.8 1.6 1.0-10.4 141

ssp. occidentalis 6.4 1.9 3.4-10.4 37

ssp. vallicola 8.4 2.1 5.0-15.0 38

J. breweri 5.5 1.8 1.9-13.9 91

J. lescurii 6.7 2.5 2.8-14.5 80

J. textilis 13.4 5.2 4.8-32.4 50

J. filiformis 3.9 0.5 3.5-4.6 8

J. patens 6.2 3.0 2.3-11.9 21

* = measurements made in decimeters.

** = standard deviation.
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Some members of the J. balticus complex are usually

erect. Juncus balticus subsp. vallicola, and to some

extent, J. lescurii, often have soft culms that become

flattened in the press. Juncus textilis, the only member of

the J. balticus complex to have subepidermal sclerenchyma

bundles, reaches unusual heights. A unique characteristic

of the culm of this species is a tendency to crack, when

bent, and to expose the medulla. The same character is found

in apparent hybrids between J. textilis and J. balticus subsp.

mexicanus, although the hybrids lack the sclerenchyma

bundles.

Culm diameter is quite important diagnostically.

While variation exists in some taxa, others are consistently

slender or usually stout (Table VII).

The anatomy of the culm provides useful broad char-

acters, but is rarely of much help below the species level.

Several types of pith occur in this subgenus. The asteris-

ciform or stellate type is particularly characteristic of

all members of the J. effusus complex. While the pith in

some members of the J. balticus complex approaches the

asterisciform type in appearance, the rays of the parenchyma

cells are shorter and stouter and have smaller intercellular

spaces. Some taxa like J. breweri consistently have a

continuous compact pith, while in others like J. textilis,

the parenchyma cells may separate to form hollow chambers and

trabeculae.
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TABLE VII

CULM DIAMETERS OF JUNCUS SUBGENUS GENUINI IN THE
PACIFIC STATES*

Taxon Mean S** Range
Number
Sampled

J. effusus

2.1 0.6 1.2-3.5 26

ssp. austrocali-
fornicus

ssp. pacificus 2.5 0.6 1.2-5.0 236

ssp. pugetensis 2.3 0.7 1.0-5.3 112

J. exiguus
1.1 0.2 0.8-1.6 41ssp. exiguus

ssp. gracilis 1.3 0.3 0.5-2.5 166

J. hesperius 1.2 0.2 0.3-2.5 492

J. balticus
1.8 0.6 0.9-3.5 48ssp. cascadensis

ssp. mexicanus 1.2 0.4 0.4-2.9 141

ssp. occidentalis 1.2 0.4 0.8-2.6 38

ssp. vallicola 3.4 1.1 1.7-6.0 37

J. breweri 1.6 0.4 0.8-2.8 91

J. lescurii 2.0 0.6 0.8-4.5 88

J. textilis 3.6 1.2 2.0-7.5 53

J. filiformis 0.7 0.2 0.3-0.9 8

J. patens 1.3 0.5 0.7-2.1 21

* = measurements made in millimeters.

** = standard deviation.
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Subepidermal bundles are present in all members of

the J. effusus complex, and in J. patens, J. textilis and

J. filiformis. In the latter three, the epidermal cells to

the outside of the sclerenchyma strands are enlarged. Dis-

tinct grooves or striations are evident in all of these taxa,

although fresh culms of members of the J. effusus complex may

be smooth and the strands will be seen only as parallel

striae.

An analysis of culm cross sections according to the

system described by Edgar (1964) showed a basic pattern of

at least three concentric rings of vascular bundles in all

taxa. Large bundles are toward the pith, and small ones

toward the epidermis. An alternating pattern of "small-

medium-small-large" was consistent with the studies of Edgar

(1964) and Cutler (1969), and was found in all taxa.

Spathe. The spathe has relatively little value as a

diagnostic character within the subgenus. Spathe lengths and

spathe/culm ratios are too variable within a taxon to be

diagnostic. Juncus breweri and J. filiformis, with their

unusually long spathes, are exceptions to this rule (Table

VIII) .

Cataphylls. Upper cataphylls provide some of the

most important diagnostic characters within this subgenus,

especially in the J. effusus complex. Table IX compares the

upper cataphyll length of the taxa in this study. The

presence of a culmlike blade instead of a mucronulate blade

remnant is characteristic of J. balticus subsp. mexicanus
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TABLE VIII

SPATHE LENGTHS OF JUNCUS SUBGENUS GENUINI IN THE
PACIFIC STATES*

Taxon Mean S** Range
Number
Sampled

J. effusus

1.27 0.43 0.73-2.45 22
ssp. austrocali-
fornicus

ssp. pacificus 1.13 0.43 0.34-2.75 146

ssp. pugetensis 1.18 0.41 0.45-3.65 105

J. exiguus
0.84 0.33 0.43-2.10 41ssp. exiguus

ssp. gracilis 0.76 0.31 0.30-1.70 111

J. hesperius 1.04 0.39 0.33-3.53 414

J. balticus
1.30 0.53 0.32-2.50 47ssp. cascadensis

ssp. mexicanus 0.69 0.38 0.08-2.50 143

ssp. occidentalis 1.28 0.43 0.50-2.30 38

ssp. vallicola 1.53 0.74 0.50-3.60 38

J. breweri 1.78 0.81 0.65-5.90 91

J. lescurii 1.30 0.56 0.32-3.15 86

J. textilis 1.24 0.43 0.25-2.40 55

J. filiformis 1.71 0.28 1.35-2.15 8

J. patens 1.45 1.10 0.24-4.00 21

* = measurements made in decimeters.

** = standard deviation.
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TABLE IX

UPPER CATAPHYLL LENGTHS OF JUNCUS SUBGENUS GENUINI
IN THE PACIFIC STATES*

Taxon Mean S** Range
Number
Sampled

J. effusus

12.2 2.3 5.0-17.2 40

ssp. austrocali-
fornicus

ssp. pacificus 10.5 2.3 4.6-20.0 235

ssp. pugetensis 10.3 2.7 4.7-30.0 112

J. exiguus
10.6 2.8 5.1-17.5 41ssp. exiguus

ssp. gracilis 8.3 2.0 3.6-13.6 174

J. hesperius 11.6 2.2 3.9-20.2 421

J. balticus
8.8 3.1 4.0-17.5 45ssp. cascadensis

ssp. mexicanus 5.2 1.7 2.5-11.3 29

ssp. occidentalis 11.2 3.1 4.3-18.0 34

ssp. vallicola 12.2 3.7 6.7-23.0 37

J. breweri 6.2 1.5 2.5-12.5 88

J. lescurii 5.6 1.6 2.5-10.0 52

J. textilis 17.7 6.8 6.0-37.0 45

J. filiformis 5.4 0.9 3.5-6.5 8

J. patens 8.8 3.9 4.2-16.0 2G

* = measurements made in centimeters.

** = standard deviation.
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(Fig. 13C). This feature has been the source of a number of

taxonomic problems due to the overriding weight given to it

in keys and because of its occurrence in other taxa through

hybridization.

The color, texture, and apex of the upper cataphylls

have long been used to distinguish members of the J. effusus

complex (Fig. 7). One character, which I have seen men-

tioned only by St. John (1931) is a microscopic surface

roughness which I have termed "scabridulous." Presence,

absence, or degree of this feature was often adequate to

distinguish otherwise similar specimens.

Inflorescences. The length and nature of the inflor-

escence (Fig. 6A) can be used taxonomically with caution,

since there is considerable overlap between taxa (Table X).

The very compact inflorescence of J. breweri (Fig. 16B) and

the large, loose, secund panicle often found with J. textilis

(Fig. 20A) represent easily recognized extremes. While the

inflorescence may be used to distinguish J. effusus and J.

exiguus subsp. exiguus from subsp. gracilis and J. hesperius,

further separation using this character is difficult.

Basal bracts. The lowest bract of the inflorescence

other than the spathe is sometimes a useful character, espe-

cially in the J. effusus complex (Fig. 6B). The length of

the bract and length of the spical spine were measured, and

plants were scored on the basis of the width of the midrib

and breadth and texture of the margins. The bracts of the

subspecies of J. effusus usually have a broad membranous
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Figure 6. A. Inflorescence of Juncus exi uus
subsp. racilis with parts labeled (5X). B. Basal bract
types (10X
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TABLE X

INFLORESCENCE LENGTHS OF JUNCUS SUBGENUS GENUINI
IN THE PACIFIC STATES*

Taxon Mean S** Range
Number
Sampled

J. effusus
ssp. austrocali-
fornicus 49.5 10.1 9.0-85.0 41

ssp. pacificus 49.2 14.7 17.0-95.0 242

ssp. pugetensis 32.6 13.4 70-80.0 104

J. exiguus
37.0 12.9 12.0-68.0 41ssp. exiguus

ssp. gracilis 16.1 5.3 5.0-43.0 165

J. hesperius 20.7 6.6 2.0-55.0 425

J. balticus
37.0 15.4 12.0-74.0 46ssp. cascadensis

ssp. mexicanus 27.0 13.4 4.0-75J0 141

ssp. occidentalis 31.0 12.6 15.0-70.0 38

ssp. vallicola 59.0 29.0 14.0-130.0 38

J. breweri 11.5 2.9 5.0-25.0 85

J. lescurii 35.0 13.5 13.0-85.0 81

J. textilis 88.0 25.9 33.0-160.0 50

54

* = measurements made in millimeters.

** = standard. deviation_



55

margin while those of J. exiguus were nearly always rigid

with a narrow margin. Juncus hesperius was more variable

than the others, with a tendency toward intermediacy (Table

XI). The variation in this character in the J. balticus

complex was too erratic to utilize for diagnosis.

Perianth. The perianth length, color patterns, and

apices often are used in keys as distinguishing characters in

this subgenus. I found these to be unreliable, although use-

ful in a few cases. Juncus breweri and J. lescurii are

usually keyed separately from other taxa as having an outer

tepal length greater than 5 mm. While this is true as a

generalization, all members of the J. balticus complex in the

Pacific States except subsp. cascadensis often have such long

tepals (Table XII). Tepal length in the J. effusus complex

is relatively uniform. Tepal color is useful in separating

J. hesperius and J. exiguus subsp. gracilis from other mem-

bers of the J. effusus group, but the character is much too

variable within individual species and subspecies of the J.

balticus complex, where it appears to be more a function of

local populations or ecological variations. Tepal shape and

the nature of the apex was found also to be too variable to

be used in all but a few cases.

Stamens. All taxa within the J. effusus complex in

this region have three stamens, whereas the remaining taxa in

the scope of this study have six. All members of the J.

balticus complex in the Pacific States have anthers at least

three to four times as long as the filaments. This is a
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TABLE XI

PERCENT DISTRIBUTION OF BASAL BRACT TYPES IN
THE PACIFIC STATES JUNCUS EFFUSUS COMPLEX

Taxon a.

Bract Type (See Fig.
b. c. d.

6B)
e. (n)

J. effusus
ssp. austrocali-
fornicus 0 0 40 0 60 (25)

ssp. pacificus 0 5 20 45 30 (66)

ssp. pugetensis 0 0 0 67 33 ( 3)

J. exiguus
4 73 16 2 4 (45)ssp. exiguus

ssp. gracilis 29 53 11 9 2 (45)

J. hesperius 11 16 59 11 3 (37)

a. = without membranous margins.

b. = with narrow membranous margins on a broad midrib.

c. = with medium margins on a medium midrib.

d. = with broad margins on a medium midrib.

e. = with broad truncate margins on a broad midrib.

(n) = number of bracts sampled.
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TABLE XII

OUTER TEPAL LENGTHS
IN

OF JUNCUS SUBGENUS GENUINI
THE PACIFIC STATES*

Taxon Mean S** Range
Number
Sampled

J. effusus

2.3 0.4 1.9-3.6 25
ssp. austrocali-
fornicus

ssp. pacificus 2.5 0.3 1.9-3.1 218

ssp. pugetensis 2.4 0.3 1.9-2.9 48

J. exiguus
2.2 0.3 1.8-3.0 41ssp. exiguus

ssp. EL-.2-S1-11! 2.5 0.2 2.0-3.1 116

J. hesperius 2.6 0.3 2.0-3.1 73

J. balticus
3.9 0.4 2.9-4.7 45ssp. cascadensis

ssp. mexicanus 4.1 0.5 2.5-5.5 138

ssp. occidentalis 4.7 0.6 3.5-6.2 37

ssp. vallicola 4.2 0.5 3.2-5.3 37

J. breweri 6.2 0.5 4.9-8.0 85

J. lescurii 5.8 0.7 4.3-8.0 79

J. textilis 4.3 0.6 2.5-5.8 51

J. filiformis 3.8 0,7 3.1-5.0 8

J. patens 2.7 0.8 0.7-3.7 19

* = measurements made in millimeters.

** = standard deviation.
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feature that distinguishes American J. balticus from its

Eurasian counterparts and from the closely related J.

arcticus. They, and other taxa of the subgenus in the

Pacific States, have anthers less than twice as long as the

filaments.

Capsules. Capsule shapes are distinctive in separat-

ing species groups, and sometimes are important within the

complexes. The elongated, septifragal capsules of J. parryi

and J. drummondii are unique to these and two other species

in the genus. Juncus filiformis and J. patens have distinct-

ive subglobose capsules. Capsules in the J. effusus complex

of this region are mostly trigono-obovate. Within the J.

balticus complex capsules show more variability, a fact that

makes this character less useful for taxonomic purposes.

Certain trends may be observed which suggest relationships,

but which cannot be used diagnostically.

Seeds. The shape and the patterning of the seed

coats have been used by some authors as very significant

characters, but I did not find these to be practical for the

purposes of this study. It is my hope that the development

of the scanning electron microscope will permit comprehensive

work to be done on these structures.
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V TAXONOMY

JUNCUS L.

Subgen. Genuini Buchenau, Mon. Cap. in Abh. nat. Ver.

Bremen 4:416. 1875. (Reference not seen).

Perennial herbs, 1-20 dm tall, rhizomatous; leaves

("sterile shoots") and culms terete to ± compressed; basal

cataphylls usually with mucroniferous blade remnant, occa-

sionally with a culmlike blade (J. parryi, J. balticus subsp.

mexicanus, and rarely J. filiformis); vascular bundles

usually arranged in 3 concentric rings, all situated in the

surrounding parenchymatic layer; inflorescence pseudolateral,

paniculate, and spathe mostly long, terete, or compressed,

forming an apparent prolongation of the culm; flowers single,

often crowded, each with usually 2 enclosing bracteoles or

prophylls; capsules trilocular to triseptate; seeds usually

small, caudate in J. drummondii and J. pprrvi.

Subgen. Genuini has a worldwide distribution. In the

Pacific States it is represented by 11 species and 9 sub-

species.

Cutler (1969) has discussed the problem of the incon-

sistent use of "subgenus" and "section" for infrageneric

groups in the genus Juncus. I have followed his treatment of
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recognizing Buchenau's subgenera, rather than Vierhapper's

(1930) sections.

Key to the Pacific States Taxa

Measurements in the following key and descriptions

are the mean plus and minus 1.5 standard deviations. The

range is indicated in parentheses. If the measurement of

1.5 standard deviations from the mean exceeds the actual

range found in the data, only the extreme range is given.

1. Inflorescences rarely with more than 3 flowers per

culm; seeds conspicuously tailed; plants alpine or

subalpine.

2. Upper cataphylls without blades or with short blade

rudiments; capsules retuse. 10. J. drummondii.1

2. Upper cataphylls with well developed blades; cap-

sules acute. 11. J. parryi.1

1. Inflorescences seldom with fewer than 8 flowers per

culm; seeds not tailed; plants rarely alpine or

subalpine.

3. Plants caespitose; stamens 3 (6 in J. patens)

4. Stamens 6; culms blue-green; capsules sub-

globose. 9. J. patens.

1Juncus drummondii and J. parryi are generally included

in this subgenus. They present no major taxonomic problems

and were not examined comprehensively during this study.
Their inclusion here is for taxonomic purposes only.
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4. Stamens 3; culms bright green or yellow-green;

capsules trigono-obovate to elliptical.

5. Culms stout, mostly 1.5-5.0 (1.0-) mm diam.;

tepals usually light colored.

6. Upper cataphylls truncate to emarginate,

the margins overlapping to near the

apex; veins at apex usually strongly

convergent; surface very scabridulous.

7. Upper cataphylls chartaceous, usu-

ally dull chocolate brown throughout

or occasionally mottled with drab

brown above. Common from central

California to British Columbia.

la. J. effusus subsp. pacificus

7. Upper cataphylls membranous, green

or pale brown above, brown or

rufescent below; mountains and foot-

hills of southern California and

northern Baja California.

lc. J. effusus subsp. austro-
californicus

6. Upper cataphylls obtuse or rounded, the

margins not overlapping near the apex,

veins at apex usually not strongly con-

vergent, surface scarcely scabridulous;

mostly lowlands and foothills of northwest

Oregon and western Washington.

lb. J. effusus subsp. pugetensis.
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5. Culms slender, mostly 0.3-1.6 (-2.5) mm

diam.; tepals usually with dark brown bands.

8. Tepals green or light brown; inflores-

cence loose, fastigiate; upper cataphylls

pale green and membranous above, not or

scarcely scabridulous; plants of medium

elevations (1000-2100 m) of the Sierra

Nevada, north Coast Range, and Klamath

mountains.

2a. J. exiguus subsp. exiguus.

8 Tepals with dark brown bands bordering

a narrow green or brown midrib; inflor-

escences variable, often compact or

congested, not fastigiate; upper cata-

phylls variable, but when pale green and

membranous, then scabridulous and plants

of lowlands.

9. Upper cataphylls castaneous, cori-

aceous, at least at the round and

thickened apex, closely appressed

to the culm, lustrous, not scabri-

dulous; mostly montane, but common

in coastal lowlands from Oregon to

the Queen Charlotte Islands.

2b. J. exiguus subsp. gracilis.

9. Upper cataphylls rufescent below,

greenish drab toward the apex,
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membranous, at least above, the

apex often inrolled and not

appressed to the culm, the base often

lustrous but the upper half always

dull and ± scabridulous; lowlands,

mostly within a few km of the coast,

San Luis Obispo Co., Calif. to the

Queen Charlotte Islands.

3. J. hesperius.

3. Plants with creeping rhizomes; stamens 6.

10. Dried culms regularly striate or sulcate with

definite subepidermal sclerenchyma strands.

11. Plants 5-32 dm tall; culms 6-14 mm diam.,

coast and interior foothills of southern

California.

7. J. textilis.

11. Plants usually less than 5 dm tall; culms

very slender, 0.3-1.3 111111 diam., northern

Oregon and Washington, largely circumpolar.

8. J. filiformis.

10. Dried culms irregularly striate, subepidermal

sclerenchyma strands absent.

12. Inflorescences very compact; culms wiry and

tortuous; spathe usually very long, often

equalling or exceeding the culm; outer

tepals stramineous to dark brown, variable

in length, often less than 4.8 mm; plants

of variable habitats.
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13. Plants erect, tall, mostly greater

than 7 dm; culms mostly soft, often

strongly flattened in pressing,

terete, rarely twisted or spiralling,

± stout, mostly greater than 2.3 mm

diam.; upper cataphylls medium brown

to stramineous, mostly broad and

membranous; inflorescences often

large, many-flowered, usually more

than 40, often more than 100 flowers

per inflorescence; tepals variable in

length, 3.2-6.0 mm; plants usually

forming sparse populations along the

margins of lakes, ponds, and streams

in fresh or alkaline waters; often

intergrading with J. lescurii and

other subspecies of J. balticus.

4d. J. balticus subsp. vallicola.

13. Plants lax or contorted or often erect,

short to medium height, mostly less,

than 10 dm; culms mostly rigid, usu-

ally somewhat to strongly compressed,

mostly less than 2.5 nun diam. (except

J. lescurii and J. balticus subsp.

cascadensis); upper cataphylls vari-

able, usually chartaceous, at least

the bases and margins; inflorescences
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small to large; habitats variable

. . (go to 14).

14 Plants mostly less than 6 dm tall; culms erect

(especially in the Coast Ranges) or more often

strongly contorted with at least some twisted,

spiraling, or winding, usually strongly compressed,

often grayish green when dried; upper cataphylls

stramineous or medium brown, rarely castaneous,

loose, at least some with a culmlike blade except

in northern California and Oregon; widely distri-

buted; frequently intergrading with subsp. vallicola

and subsp. cascadensis, sometimes with J. lescurii

and J. textilis.

4b. J. balticus subsp. mexicanus.

14. Plants variable in height, often taller than 6 dm;

culms mostly lax or erect, seldom strongly contorted;

± compressed and sometimes twisting or slightly

spiraling, not usually grayish when dried; upper

cataphylls mostly medium brown to rufescent or

castaneous, loose or appressed, bladeless.

15. Plants of meadows and streamsides in the Sierra

Nevada-Cascade cordillera and mountains and low-

lands to the east; characters intergrading with

those of subsp. vallicola and subsp. mexicanus.

4a. J. balticus subsp. cascaden-
sis

15. Plants of coastal freshwater marshes, sandy

bluffs, and tidal flats.
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16. Culms usually lax, slightly compressed;

upper cataphylls long, mostly 6.5-15.5 cm,

mostly medium brown or lighter, sometimes

castaneous, usually closely appressed to

the culm; flowers usually less than 50 per

inflorescence; outer tepals mostly less

than 5.5 mm long; plants forming dense

populations in tidal salt marshes.

4c. J. balticus subsp. occidentalis.

16. Culms usually firm and erect (± soft in

J. lescurii), terete; upper cataphylls

usually shorter, mostly 4.5-8.5 cm, mostly

castaneous or rufescent (lighter in J.

lescurii), usually loose, the chartaceous

margins often flaring; flowers usually

more than 50, often more than 100 per

inflorescence; outer tepals mostly greater

than 5.5 um long.

17. Culms ± soft, often flattened in

press, sometimes rigid; upper cata-

phylls light brown to stramineous;

outer tepals with broad green or

light brown midrib bordered with

medium to dark brown bands; capsules

usually light brown, the base and

apex sometimes castaneous, 4.0-6.4 mm

long, narrowly ovoid or pyramidal,
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the apex mucronate or somewhat

rostrate; seeds 0.4-7.0 mm; plants

beside salt marshes, freshwater

lakes, and streams of the San

Francisco Bay and peninsula, appar-

ently intergrading with J. breweri,

J. balticus subsp. vallicola, and

J. balticus subsp. mexicanus.

6. J. lescurii.

17. Culms firm; upper cataphylls cas-

taneous or rufescent; outer tepals

with broad green or grayish midrib

bordered with castaneous, purplish

brown or sometimes rufescent bands;

capsules usually castaneous, the

base sometimes lighter, oblong or

avoid, the apex acute and mucronate;

seeds 0.7-1.1 mm; freshwater ponds

and marshy areas associated with

the dune habitat of the typical

form. 7. J. breweri (in
part)

Nomenclature and Description of Taxa

1. Juncus effusus L. Sp. P1. 326. 1753. (Type: "3 [Sm:]

effusus Huds. Mr. W[oodward]." Photograph DAO!)

Linnaean Herbarium catalog number 449.6 (Savage

1945, p. 63) is hereby designated as the lectotype
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for var. ". . . floribus pedunculatis," which in

turn is the type of the species. As explained by

Sprague (1955), varieties described by Linnaeus in

Species Plantarum were coordinate, none being expli-

citly indicated as typical. In Flora Suecica, ed. 2

(1755), Linnaeus reversed the varietal designations

a and (3. E. Meyer (1819), under J. effusus L.,

excluded var. a, ". . . floribus sessilibus," of

Species Plantarum and cited it as a synonym of J.

arcticus Willd. Photographs were borrowed from the

Department of Agriculture, Ottawa, Canada, of the

four sheets in the Linnaean Herbarium that Linnaeus

had marked with "3" (the number assigned to J.

effusus in Species Plantarum). Only one sheet cor-

responds to J. effusus as recognized by post-Linnaean

authors. The other three specimens may be tenta-

tively identified from the photographs as: 449.4

J. acutus or J. maritimus; 449.5, perhaps J. inflexus;

and 449.53, some species of subgenus Poiophylii. J.

communis E. Meyer var. effusus (L.) E. Meyer. Monogr.

Junc. 22, 1819.

Plants perennial, densely caespitose, mostly 5-16 dm

tall; culms rigid, ± stout, 1.0-5.3 mm diameter at the top

of the upper cataphyll, faintly striate with 14-70 subepi-

dermal sclerenchyma strands; largest vascular bundles forming

inward projections into the medulla; medulla continuous, its

cells asterisciform; epidermis uniform, without enlarged
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cells above the subepidermal strands; cataphylls variable in

color, the uppermost bladeless, usually with a slender mucron-

ation, basal half scabridulous; spathes variable in length,

rarely greater than one-third as long as the culm; the culm

sometimes constricted below the spathe; inflorescence many

flowered, usually lax and often fastigiate, peduncles unequal

in length; tepais ovate to lanceolate, mostly 2.0-3.0

long, the acuminate outer three equal to or longer than the

often apiculate inner three; stamens three or rarely four to

six, approximately one-half to three-quarters as long as the

tepals, anthers approximately equalling the filaments; style

very short, 0.1-0.2 mm, stigmas coiled, 0.3-1.0 mm; capsules

obovate to elliptical or sphaeroidal, usually apically tri-

gonous, obtuse to truncate, sometimes ± retuse, entire or

apiculate with the projection of the style base, usually

subequal or less than the tepals, mostly olive-brown; seeds

mostly 0.4-0.5 mm long, obliquely ovoidal, reticulate.

Distribution: Europe, Asia, America, South Africa,

Australia, the type variety or subspecies not known in

America.

Previous treatments have included within this species

Juncus exiguus and Juncus hesperius as here delimited. While

the caespitose habit, triandrous flowers, and other morpho-

logical features indicate a close relationship, the three

species are sycpa trio over large areas, often within a few

feet of one another, with little or no evidence of

hybridization in the field. Collections interpreted on
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morphological grounds as hybrids between J. effusus and J.

hesperius have been made but in most areas of sympatry no

intergrades were evident. This indication of apparent

hybridity might justify retention of J. hesperius as a sub-

species under J. effusus, using a strict "biological species"

concept. The separation is made here on the basis of the

strong morphological distinctions and the absence of apparent

gene flow over the greater part of the zones of sympatry.

Plants comprising the three subspecies of J. effusus

delimited here were previously all considered to belong to an

inclusive variety pacificus. The separation of ssp. pacifi-

cus, pugetensis, and austrocalifornicus is made on the basis

of geographical and morphological evidence.

la. Juncus effusus L. subsp. pacificus (Fernald and Wiegand)

Lint, stat. nov. (Fig. 7A, 8)

J. effusus var. pacificus Fernald and Wiegand, Rhodora

12:89. 1910. (Holotype: Willamette Heights,

Portland, Oregon, July 7 and August 24, 1902, E. P.

Sheldon 10,832 GH! Isotype: WS!)

J. effusus var. caeruleomontanus St. John, Res. Stud.

St. Coil. Wash. 2:110. 1931. (Holotype and Iso-

types: Darlington, Tucannon River Valley, Blue

Mountains, Columbia County, Washington, July 26,

1913, WS!)

Plants 6.7-13.3 (3.4-16.7) dm tall; culms erect, 1.6-

3.4 (1.2-5.0) mm diam.; faintly striate with 14-30 subepi-

dermal ridges opposite the larger vascular bundles; upper
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Figure 7. Portions of culms and the upper cataphyll
apices of Pacific States taxa of the Juncus effusus complex
showing some of the morphological characters useful in dis-
tinguishing between them (X10). A. Juncus effusus subsp.
pacificus adaxial and abaxial views showing the thickened
truncate cataphyll apex with strongly convergent veins and
the margins overlapping to near the apex. B. Juncus effusus
subsp. pugetensis showing the obtuse, more membranous apex
and less strongly convergent veins. C. Juncus effusus
subsp. austrocalifornicus showing the more acute apex with
somewhat winged membranous projections. D. Juncus exiguus
subsp. exiguus showing the light-colored membranous apex
and somewhat parallel veins. E. Juncus exi uus subsp.
gracilis showing the dark thickened rounded apex with some-

what convergent veins. F. Juncus hesperius showing the
membranous apex with winged projections.
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Figure 8. Pacific States distribution of the
subspecies of Juncus effusus and hybrids. Subspecies
pacificus and subsp. pugetensis also occur in British
Columbia. Subspecies austrocalifornicus also occurs in
Baja California.
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cataphylls mostly 7-14 (4.6-20.0) cm long, chocolate brown to

castaneous, the upper portion occasionally pale or mottled,

dull, scabridulous below, the margins strongly overlapping to

the subtruncate or emarginate apex, veins at apex strongly

converging, often recurved to center; spathe 0.48-1.78 (0.34-

2.75) dm long, 1/16-4th the length of the culm; sheath at

base of spathe broad to medium, mostly broader than one-half

the spathe diameter; inflorescence fastigiate, usually very

lax, mostly 27-71 (17-95) mm long by 14-56 (7-80) mm broad,

the longest peduncle 15-47 (8-75) mm long; basal bract usu-

ally with broad membranous margins, less often medium or

narrow, 3.3-6.1 (2.0-7.2) mm long with an apical spine 1.1-

4.8 (0.5-8.0) mm long; tepals green or with pale brown

scarious margins, subequal, the outer 2.0-3.0 (1.9-3.1) mm

long, usually slightly longer than the inner, lance-ovate,

the outer acuminate, the inner acute to acuminate, apiculate;

capsules mostly elliptical, rarely apiculate.

Distribution: CALIFORNIA. Alameda, Butte, Calaveras,

Del Norte, El Dorado, Fresno, Glenn, Humboldt, Lake, Marin,

Mariposa, Mendocino, Merced, Monterey, Napa, Placer, Plumas,

Sacramento, San Francisco, San Joaquin, Santa Barbara, Santa

Clara, Santa Cruz, Shasta, Siskiyou, Sonoma, Stanislaus,

Tehama, Trinity and Tuolumne cos. OREGON: Benton, Clackamas,

Clatsop, Columbia, Coos, Curry, Douglas, Jackson, Jefferson,

Josephine, Lane, Lincoln, Linn, Polk, Washington and Yamhill

cos. WASHINGTON: Clallam, Clark, Columbia, Cowlitz, Island,

Jefferson, King, Kitsap, Klickitat, Lewis, Mason, Pacific,
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Pierce, San Juan, Snohomish and Thurston Cos.

Scattered clumps in saturated heavy clay to loam

soils in flat marshy areas, pastures, hillside rills and

roadside ditches. Mostly at low elevations along the coast

and in cismontane valleys from central California north, but

also in the Coast Range mountains up to 1400 m and in the

Sierra Nevada mountains up to 1800 m.

Representative specimens: CANADA: BRITISH COLUMBIA:

Vancouver Island, Roche Cove off Sooke Basin, w of Victoria,

Calder & MacKay 31530 (WS). UNITED STATES: CALIFORNIA:

Alameda Co.: Berkeley, creek near Virginia Street, Jepson

3072 (JEPS). Butte Co.: Table Mt. Olive Ranch n. of Oroville,

Heller 10773 (UC). Del Norte Co.: 9.6 km n. of Klamath on

Hwy 101, Lint C-900 (OSC). El Dorado Co.: North Fork Webber

Creek, 3 mi. e of Camino, Robbins 2069 (OSC). Fresno Co.:

Annadale Ave., e of Sanger, w edge of Kings River, Quibell

2016 (RSA). Glenn Co.: near Camp Ellendale, Mendocino Nat.

For., Lint C-651 (OSC). Humboldt Co.: near Orleans, Pollard

s.n., Sept. 1-7, 1944 (POM, CAS). Lake Co.: ca 7 mi. n of

Middletown, Nobs & Smith 1834 (CAS, UC). Marin Co.: near

stream bed on n slope of Mt. Tamalpais, Peirson, 6454 (RSA).

Mariposa Co.: Mariposa Big Trees, Bolander 6027 (UC).

Mendocino Co.: on old hwy ca 0.8 km w of Hwy 1 at Ten Mile

River n of Ft. Bragg, Lint & Lint C-296 (OSC). Merced Co.:

1 mi. w of Los Banos, Mason & Smith 8304 (UC). Monterey Co.:

Foot of San Juan Grade, Abrams 5651 (PON). Napa Co.: Alta

Loma Ranch, Chandler 7103 (UC). Plumas Co.: Forest Lodge,
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Reed s.n., Aug. 3, 1941 (UC). San Francisco Co.: n side of

Twin Peaks, San Francisco, Lint C-1135 (OSC). San Joaquin

Co.: Middle River Bridge, Victoria Island, Mason & Grant

13071 (POM). San Mateo Co.: 3 mi. s of San Gregorio, Wolf

567 (RSA). Santa Barbara Co.: San Jose Creek, Goleta,

Pollard s.n. Aug. 2, 1961 (CAS). Santa Clara Co.: Murietta

Springs near summit Mt. Hamilton, Sharsmith & Sharsmith 1293

(UC). Santa Cruz Co.: Gazos Creek Road 4 mi. w of Park

Headquarters, Mallory 249 (RSA). Shasta Co.: Hat Creek ca

7 mi. s w of Fall River Mills, Grant & Schneider 8361 (UC).

Siskiyou Co.: Black Butte Spring Creek, Hermann 15337 (OSC,

UC). Sonoma Co.: Pine Mt. Road near Cloverdale, Knight &

Knight 309 (CAS). Stanislaus Co.: vicinity of La Grange,

Allen 37 (JEPS). Tehama Co.: Interstate 5 ca 0.96 km n of

Corning, Lint C-1124 (OSC). Trinity Co.: Grasshopper Public

Camp n of Stuart Gap, Munz 16581 (CAS, RSA). Tuolumne Co.:

Middle Camp, Grant 6 (JEPS). OREGON: Benton Co.: 2 mi. n w

of Albany, Steward 6591 (OSC, WS). Clackamas Co.: Hwy 26 ca

10.5 km e of Sandy, Lint C-1255 (OSC). Clatsop Co.: Hwy 202

ca 3.2 km e of Astoria, Lint C-517 (OSC). Columbia Co.: Hwy

47 ca 6.4 km w of Vernonia, Lint C-993 (OSC). Coos Co.:

North Bend area, Hwy 101, Lint & Lint C-364 (OSC). Curry Co.:

Hwy 101 0.96 km n of Calif. border, Lint C-959 (OSC). Douglas

Co.: Umpqua River Valley, Cusick 4335 (OSC, WS). Jackson

Co.: Mt. Ashland, ca 4.8 km w of Interstate 5, Lint C-773

(OSC). Josephine Co.: Grants Pass near Rogue River, Peck

408 (WILLU). Klamath Co.: Swan Lake, Anderson 1894 (WILLU).
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Lane Co.: near Braden Ranch w of Cheshire on Hwy 36, Lint &

Lint C-349 (OSC). Lincoln Co.: Hwy 20, ca 1.3 km e of

Toledo junction, Lint C-1164 (OSC). Linn Co.: Monument

Peak, Allen s.n., July 30, 1947 (OSC). Marion Co.: Detroit,

Peck 1271 (WILLU). Multnomah Co.: Willamette Heights,

Portland, Sheldon S,10832 (GH, WS). Polk Co.: Hwy 18, w of

Grand Ronde Station, Lint & Chambers C-311 (OSC). Washington

Co.: Hwy 47 ca 0.8 km s of Banks, Lint C-989 (OSC). Yamhill

Co.: ca 0.1 km s of Cove Orchard, Lint C-777 (OSC).

WASHINGTON: Clallam Co.: Lake Wentworth Road ca 16.9 km n

of Quillayute Prairie, Lint C-1048 (OSC). Clark Co.: 1 mi.

e of Sara, Estes s.n., July 10, 1964 (OSC). Columbia Co.:

Tucannon River Valley, Darlington 336 (WS). Island Co.: 1

mi. w of Oak Harbor, Harrison s.n., Sept. 1935 (WTU).

Jefferson Co.: Port Discovery, St. John 5831 (WS). King Co.:

Seattle, Piper s.n., Aug. 22, 1923 (WS, WTU). Kitsap Co.:

w Pt. Pearson, Otis 1658 (WS, WTU). Klickitat Co.: Bingen,

Suksdorf 675W (WS). Lewis Co.: Interstate 5 near Toledo,

ca 1.9 km s of Cowlitz River, Lint & Lint C-382 (OSC). Mason

Co.: Hwy 101 ca 1.6 km s of Hamma Hama River, Lint C-1012

(OSC). Pierce Co.: ca 8 km from intersection of Hwy 702, e

of McKenna, Lint C-1063 (OSC). San Juan Co.: Stuart Island,

Lawrence 68 (US, WS, WTU). Skagit Co.: bog near Anacortes,

Sprague s.n., June 25, 1922 (WS). Snohomish Co.: Marysville,

Grant, s.n., July 1928 (WTU). Thurston Co.: Hwy 101 ca 17.7

km n of Olympia, Lint C-1061 (OSC). Whatcom Co.: Nooksack

Delta, Marietta, Muenscher 10469 (WTU).
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This subspecies is easily recognized by its very

distinctive dark brown cataphyll with strongly overlapping

margins and strongly convergent veins at the subtruncate

apex. A population in the Tucannon River Valley of south-

eastern Washington was named J. effusus var. caeruleomontanus

by St. John (1931). Hitchcock (1969) considered the status

of this variety uncertain, but thought it was nearest var.

compactus, which had been reported from Idaho and was thought

to have been introduced on Vancouver Island. Examination of

the types as well as a series of collections I made along

twenty miles of the Tucannon River revealed no characteris-

tics of subsp. pacificus as here delimited. The major

distinction of var. caeruleomontanus is its geographical

isolation, and I consider it to be a disjunct population of

subsp. pacificus.

A number of specimens from northern Oregon and the

Puget Sound region of Washington appear to combine character-

istics of both subsp. pacificus and subsp. pugetensis. Some

have the lighter brown, membranous cataphyll character states

of subsp. pugetensis along with the truncate apex and over-

lapping margins of subsp. pacificus. Others have darker or

mottled cataphylls with obtuse summits. Minor variants have

been assigned to one or the other taxon, while the distinctly

intermediate ones have been identified as probable hybrids.

Specimens from the interior valleys and the Sierra

Nevada frequently have upper cataphylls that are mottled or
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light brown above, but have the characteristic overlapping

margin and truncate apex. Several have obtuse summits and

resemble subsp. pugetensis.

lb. Juncus effusus L. subsp. pugetensis Lint, subsp. nov.

(Holotype: Sol Duc Hot Springs, Olympic National

Park, Clallam Co., Washington, July 27, 1965. C. L.

Hitchcock 24051, OSC! Isotypes: UC! WS! WTU!)

(Fig. 7B, 8).

Cataphylls supernis 6-14 (5-30) cm longis, basin
versus plerumque castaneis vel brunneis interdum
rufescentibus, apicem versus viridibus vel ferrugineis,
saepe maculosis, ad margines laterales et apicales
interdum castaneis chartaceis autem saepe superne
membranaceis, hebetatis vel ad basin nitidis, plus
minusve scaberulis, apice obtuso, marginibus prope
apicem non imbricatis; inflorescentia laxa vel plus
minusve congesta.

Plants 5.0-11.6 (3.4-15.7) dm tall; culms 1.3-3.4

(1.0-5.3) mm diameter, faintly striate with 13-50 subepi-

dermal ridges opposite the larger vascular bundles, sometimes

constricted below the spathe; upper cataphylls 6.2-14.4 (4.7-

30.0) cm long, the bases mostly castaneous or dark brown,

occasionally rufescent, the upper portion green or light brown,

frequently mottled, the lateral and apical margins sometimes

castaneous, mostly chartaceous but frequently membranous

above, dull or sometimes basally lustrous, somewhat to

scarcely scabridulous, margins not overlapping near the

obtuse or rounded apex, apical veins usually somewhat conver-

gent, not recurved; spathe 0.56-1.8 (0.45-3.65) dm long, 1/8-

k the length of the culm; basal sheath variable, broad to

narrow; inflorescence lax or often somewhat congested, 12-53
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(7-80) mm long by 8-40 (7-75) mm broad, the longest peduncle

5-35 (2-55) mm long, basal bract with broad to medium mem-

branous margin, 1.7-5.1 (1.5-6.0) mm long with an apical

spine 0.7-6.1 (2.2-5.5) mm long; tepals with a green midrib

bordered by greenish or light brown bands and hyaline margins,

mostly unequal, the outer 2.2-2.7 (-2.9) mm long, usually

lanceolate, acuminate, the inner (2.0-) 2.1-2.3 mm long,

usually at least 0.2 mm shorter than the outer, acuminate,

usually apiculate; capsules mostly trigono-obovate, dark

brown, especially at the apex, usually shorter than the

tepals, ± retuse or truncate, usually not apiculate.

Distribution: OREGON: Clatsop, Columbia, Lane,

Lincoln, and Tillamook Cos. WASHINGTON: Clallam, Gray's

Harbor, Island, Jefferson, Kitsap, Lewis, Pacific, Pierce,

San Juan, Skagit, and Whatcom Cos. BRITISH COLUMBIA:

Vancouver Island.

Scattered clumps in saturated clay, loam, or sandy

soils or standing fresh water in roadside ditches, trail-

sides, cutover forests and other disturbed areas, at low

elevations.

Representative specimens: CANADA: BRITISH COLUMBIA:

Common at Comox, Macoun s.n., July 10, 1915 (V). UNITED

STATES: OREGON: Clatsop Co.: across road from Olney School,

Hwy 202, Lint C-781 (OSC). Columbia Co.: Game Management

Area, Sauvie Island, Trainer 63-37 (OSC); Rainier, near bridge

ramp, Lint C-1006 (OSC). Lane Co.. marsh w of Cushman, Lint

& Lint C-361 (OSC). Lincoln Co.: Toledo, Lint C-33 (OSC):
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Neotsu, Lint & Chambers C-320 (OSC). Tillamook Co.: Hwy

101 ca 3.2 km n of Neskowin, Lint C-44 (OSC); Hwy 101, 0.4

km s of Clatsop-Tillamook Co. line, Lint C-51 (OSC).

WASHINGTON: Clallam Co.: open mdw. at Sol Duc Hot Springs,

Hitchcock 24051 (OSC, UC, WS, WTU); ca 2.4 km s of Hwy 9A on

road to Sappho, Lint & Lint C-70 (OSC). Gray's Harbor Co.:

ca 7.2 km n of Moclips, Lint C-808 (OSC). Jefferson Co.:

near mouth of Hoh River, ca 16 km w of Hwy 101 on Oil City

Road, Lint C-814 (OSC). Island Co.: Deception Pass State

Park, Whidby Island, Lint C-499 (OSC). Kitsap Co.: between

Port Orchard Bay and Head of Hood Canal, Otis 1645 (WTU).

Lewis Co.: Chehalis, Lint C-567 (OSC). Pacific Co.: Inter-

section of Hwy 101 and Hwy 830, Lint C-54 (OSC). Pierce Co.:

ca 0.2 km below Christine Falls, Mt. Rainier Nat. Park, Lint

C-1072 (OSC). San Juan Co.: Friday Harbor Marine Biological

Station, San Juan Island, Lint C-496 (OSC). Skagit Co.: bog,

Anacortes, Brown s.n., June 25, 1922 (WS); 2 mi. s of Conway,

Jeffrey s.n., July 2, 1947 (WS, WTU). Whatcom Co.: Pangborn

Lake, Muenscher & Muenscher 5718 (WS).

This subspecies is highly variable but is generally

distinguishable by the obtuse, membranous, green or drab

upper cataphylls and more or less congested inflorescences.

Its distribution is primarily in northwestern Oregon and

western Washington. In a few localities it was collected in

the vicinity of subsp. pacificus. Subspecies pugetensis was

frequently growing sympatrically with Juncus hesperius and,

on the Olympic Peninsula, occasionally with J. exiguus subsp.
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gracilis, with some evidence of intergrades with the former.

In some respects subsp. pugetensis more closely resembles

subsp. effusus of Europe or var. solutus of the eastern

United States than do any of the other West Coast members of

this complex. It differs, however, from both of those taxa

and cannot be assigned to them. It is primarily a plant of

disturbed areas such as roadside ditches or clearings and

logged-over forest land. This fact, as well as its variabi-

lity and the apparent intergrades with subsp. pacificus and

with J. hesperius, suggest the possibility of a hybrid ori-

gin, possibly involving var. compactus (which has been

reported from Vancouver Island and other parts of British

Columbia).

Several collections in California resemble subsp.

pugetensis in having a membranous, obtuse cataphyll. In the

absence of more definitive data, these are being considered

anomalous specimens rather than an extension of range.

lc. Juncus effusus L. subsp. austrocalifornicus Lint,

subsp. nov. (Holotype: Jenks Lake, Barton Flats,

San Bernardino County, California, November 3,

1962, Lint & Lint C-145, OSC!). (Figs. 7C, 8)

Cataphyllis supernis scabridulis plerumque brunneis
vel rufescentibus, ad basin chartaceis interdum nitidis,
apicem versus viridibus vel ferrugineis membranaceis
hebetatis, apice plerumque truncato, marginibus prope
apicem non imbricatis, nervis prope apicem fortiter
convergentibus vel plus minusve parallelis; spatha duplo
latiore quam ejus vagina.

Plants 4.0-12.6 (3.8-15.0) dm tall; culms 1.2-3.0

(-3.5) mm diameter, faintly striate with 11-35 subepidermal
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ridges opposite the larger vascular bundles; upper cataphylls

8.8-15.6 (5.0-17.2) cm long, mostly brown or rufescent and

chartaceous at the base, the upper portion green or pale

brown and membranous, dull, the base sometimes lustrous, sur-

face scabridulous, the margins not strongly overlapping near

the apex, the apex mostly truncate with strongly convergent,

sometimes ± parallel veins; spathe 0.73-1.92 (-2.45) dm long,

1/6-2/5 the length of the culm; basal sheath medium to narrow,

seldom broader than one-half the spathe diameter; inflor-

escence usually lax, 34-65 (9-85) mm long by 14-60 (12-75) mm

broad, the longest peduncle 11-47 (-60) mm long, basal bract

mostly with medium-sized membranous margin, 2.5-5.6 (1.4-7.3)

mm long with an apical spine 1.3-4.5 (0.7-5.5) mm long;

tepals with a narrow green midrib bordered by greenish or

pale brown bands and narrow hyaline margins, the outer 1.9-

3.0 (-3.6) mm long, lanceolate, acuminate, the inner subequal

or shorter 1.7-3.0 mut long, lanceolate, mostly acute, apicu-

late; capsules mostly trigono-obovate, sometimes elliptical,

mostly subequal to or less than the tepals, olive-brown, the

mostly apiculate apex sometimes darker.

Distribution: CALIFORNIA: Riverside, San Bernardino,

and San Diego Cos. BAJA CALIFORNIA: San Pedro Martir

mountains.

Mostly along edges of small streams in dark clay loam

soils or in wet meadows especially between 1000 and 2000

meters, occasionally at lower elevations.
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Representative specimens: MEXICO: BAJA CALIFORNIA:

Canyon del Diablo, n w Picacho del Diablo, Chambers 619 (DS);

Upper Arroyo Copal, Moran 15506 (RSA, SD, UC). UNITED

STATES: CALIFORNIA: Riverside Co.: vicinity of Strawberry

Valley, Hall 831 (POM, UC); 6 mi n w of Murrieta, Lathrop &

Thorne 6628 (RSA); Saunder's Mdws, San Jacinto Mts., Meyer

582 (JEPS, UC); Black Rabbit Canyon, Santa Rosa Mts., Munz

15,367 (POM). San Bernardino Co.: near Strawberry Peak,

Abrams 1999 (POM); near Big Bear Lake, Anderson s.n., July 23,

1935 (CAS, UC); near Victorville, Johnston 1785 (POM, UC);

Jenks Lake, Barton Flats, Lint & Lint C-145 (OSC); Cedar

Springs, Hesperia Road e of Cajon Pass, Lint C-726 (OSC);

Santa Ana River, Munz 6144 (POM, UC); Tippecanoe, Parish

11361 (POM, UC); ditch bank Victorville, Parish 10565 (UC);

Sugarloaf Mt. Cienega, Peirson 2269 (RSA). San Diego Co.: 1

mi n Green Valley at Hwy 79 bridge, Albright & Mallory 62-26

(SD); Julian, Cleveland s.n., Aug. 20, 1884 (RSA, SD); 2 mi

s w of Murray Dam in Alvarado Canon, Gander 22243 (SD); Eagle

Nest, Warner Hot Springs Mt., Gander 286 (SD); mdw below

Cuyamaca Dam, Gander 2847 (SD); Doan Valley, Palomar Valley,

Gander 6191 (SD); pond near Shrine Camp, Laguna Mts., Gander

6418 (SD); Banner Mines near bottom of Banner Grade, Hwy 78,

Lint C-735 (OSC); in swimming pool, Mesa Grande, Spencer 1187

(POM); salt marshes s of San Diego, Sumner s.n., in 1920

(SD).

All collections of J. effusus from Southern

California and Baja California, except one from Santa
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Barbara, were morphologically distinguishable from either

subsp. pacificus or pugetensis. The most diagnostic differ-

ences are found in the upper cataphylls. These are greener

or lighter brown, more membranous above, and with margins

less overlapping than those of subsp. pacificus. They differ

from those of subsp. pugetensis in seldom having the basal

portions or margins castaneous, being more frequently mem-

branous above, and having more strongly convergent veins at

a subtruncate rather than rounded or obtuse apex. The

absence of other taxa of this complex in this region and the

morphological differences are the bases for considering this

a distinct subspecies.

2. Juncus exiguus (Fernald & Wiegand) Lint, stat. nov.

Juncus effusus L. var. exiguus Fernald & Wiegand, Rho-

dora 12:87. 1910. (Holotype: Yosemite Valley,

July, 1866, Bolander 4949, GH! Isotype UC!) (Figs.

7D, 9).

Plants perennial, densely caespitose, 4.0-10.2 (2.5-

10.8) dm tall; culms slender, more or less wiry, 0.8-1.8

(-2.5) mm diameter at the top of the upper cataphyll, smooth,

faintly striate with 5-25 subepidermal sclerenchyma strands

oriented to the outside of the larger vascular bundles, the

largest vascular bundles forming inward projections into the

medulla, medulla asterisciform, continuous, epidermis uniform,

without enlarged cells above the subepidermal strands; upper

cataphylls 8-13 (5-18) cm long, rufescent or dark brown

chartaceous at the base, green, usually membranous above,
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Figure 9. Distribution of Pacific Siates subspecies

of Juncus exiguus and their hybrids. Subspecies gracilis

also occurs in British Columbia to the Queen Charlotte

Islands.



J. exiguus
ssp. exiguus
ssp. gracilis

ssp, exiguus x ssp. gracilis

Figure 9.
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usually not or scarcely scabridulous, apex obtuse or rounded,

veins mostly parallel at the apex; spathe mostly 0.3-2.1 dm

long, rarely greater than one-third, occasionally to one-half

the length of the culm, membranous sheath at base variable,

broad to absent; inflorescence variable, compact to loose,

basal bract with mostly narrow to medium, rarely broad mem-

branous margin; tepals lanceolate, acuminate to attenuate,

more or less spreading, soft-textured, subequal, mostly 1.8-

3.1 mm long; stamens 3, 0.7-1.6 mm long, approximately one-

third to three-quarters the length of the outer tepals,

anthers approximately equaling the filaments; style very

short, 0.1-0.3 mm long; capsules mostly obovate, apex entire

or slightly muncronate, mostly equaling the tepals; seeds

mostly 0.4-0.6 mm long, obliquely ovoidal, reticulate.

This species is composed of two slender-culmed taxa,

subsp. exiguus and subsp. gracilis, both formerly classified

as varieties of Juncus effusus. Both grow with Juncus

effusus subsp. pacificus with no evidence of intergrades.

They are morphologically distinguishable from each other but

do show evidence of hybridization where they occur together.

The argument used below for maintaining J. hesperius and J.

effusus as separate species, in spite of their apparent inter-

grades, might be used here to give specific rank to each of

the subspecies of J. exiguus. Their strong morphological

similarity is evidence for retaining them in the same

species, however, at least until information is available from

crossing experiments and chromosomal analysis.
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2a. Juncus exiguus subsp. exiguus

Plants 4.3-9.3 (4.0-10.1) dm tall; culms very slender

and graceful, 0.8-1.4 (-1.6) mm diameter; upper cataphylls

relatively short, 5-11 (3-14) cm long, pale brownish-rufes-

cent and chartaceous basally, green, chartaceous or dull

membranous above, closely appressed to the culm, apex obtuse

or rounded, not markedly firm apical veins more or less

parallel, occasionally convergent; spathe 0.3-1.3 (-2.1) dm

long, 1/12-1/3 the length of the culm, basal sheath mostly

greater than one-third as broad as the spathe diameter;

inflorescence loose, fastigiate, 17-56 (12-68) mm long by

7-27 (6-40) mm broad, the longest peduncle 10-36 (7-45) mm

long, basal bract with narrow to medium, rarely broad,

scarious or membranous margin, 2.6-5.9 (2.0-7.0) mm long, the

apical spine 0.3-3.3 (-4.5) mm long; tepals light colored,

midrib greenish tinged with pale brown, bordered with pale-

brown bands and narrow scarious margins, the outer 1.8-2.7

(-3.0) mm long, the inner mostly shorter, 1.5-2.3 mm long;

capsules trigono-obovate or elliptical, not apiculate, sub-

equal to the tepals, pale olive-brown, rarely dark.

Distribution: CALIFORNIA: Del. Norte, Fresno, Glenn,

Humboldt, Mariposa, Mendocino, Plumas, Siskiyou, Tehama, and

Trinity Cos. OREGON: Jackson and Josephine Cos.

Seepage areas of small streams, meadows, grassy

slopes, and roadside ditches in saturated sandy loam or loam

soils. Montane, 1000-2100 m.
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Representative Specimens: UNITED STATES:

CALIFORNIA: Del Norte Co.: trail to Twin Valley, Van

Deventer 288 (JEPS). Fresno Co.: 11.8 mi e of Hume Lake,

Breedlove 773 (CAS).; summit of road from Big Creek Village

to Shaver Lake, Jepson 13,284 (JEPS); above Bass Lake, 4.3

km w of Poison Mdw. campground, Lint C-739 (OSC); n side of

Huntington Lake, Quibell 4015 (RSA, OSC). Glenn Co.:

Plaskett Mdws., Howell 18965 (CAS, RSA). Humboldt Co.: 41/2

mi s w of Dinsmore's, Cantelow 1634 (RSA). Mariposa Co.:

Yosemite Valley, Bolander Herb. noun 9 (JEPS, POM, RSA, UC).

Plumas Co.: Lake Almanor, intersection Hwy 147 and A-13,

Lint C-1231 (OSC). Siskiyou Co.: Widow Creek, Mt. Shasta,

Goldsmith 36 (JEPS). Tehama Co.: Square Lake, n base of

South Yolla Bolly Mts., Munz 16898 (CAS, RSA). Trinity Co.:

s slope of North Yolla Bolly Peak, Munz 16810 (CAS, RSA); 3.8

mi s w Lewiston, Raven & Snow 13587 (POM). OREGON: Jackson

Co.: Ashland Peak, Siskiyou Mts., Dennis 450 (CAS). Jose-

phine Co.: head of Page Creek, 5 mi s e of Takilma, Peck

8178 (WILLU); 8 mi e of O'Brien on Happy Camp Road, True 3292

(CAS).

This subspecies has a limited range both geographi-

cally and ecologically. It is very different morphologically

from Juncus effusus subsp. pacificus with which it often

grows, but the two taxa are similar in the light-colored

flowers and the fastigiate inflorescences. Intermediate

forms between them are not known. Subspecies gracilis also

occurs with subsp. exiguus in some portions of the range.
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Collections frequently show an admixture of characters

between the two.

This subspecies has been reported from Arizona.

Examination of herbarium specimens from there showed enough

differences to question the identification. The Arizona

material may represent an unnamed species or subspecies.

2b. Juncus exiguus subsp. gracilis (Hooker) Lint, comb. et.

stat. nov.

Juncus effusus L. var. gracilis Hooker, Fl. Bor. Am.

2:190. 1838. (Holotype: N. W. Coast, Columbia,

1825, Douglas, Dr. Scouler, K!) (Figs. 7E, 9).

Plants 4.0-8.6 (2.5-10.8) dm tall; culms slender,

wiry, 0.8-1.8 (0.5-2.5) mm diameter; upper cataphylls 6-15

(5-18) cm long, deep brown or castaneous throughout (young

specimens often partially pale green or brown), coriaceous,

lustrous, not scabridulous, closely appressed to the culm,

apex rounded and firm, apical veins convergent to parallel;

spathe 0.3-1.2 (-1.7) dm long, 1/16-2/3 the length of the

culm, basal sheath narrow or absent, rarely greater than one-

third the spathe diameter; inflorescence variable, mostly

dense or compact but frequently loose with equal or unequal

peduncles, not fastigiate, 8-24 (5-43) win long by 6-21 (3-36)

mm broad, the longest peduncle 3-15 (0-26) mm long, the basal

bract with scarious or membranous margins narrow or absent,

2.3-4.9 (1.8-7.0) mm long, the apical spine 0.1-1.9 (0-3.3)

mm long, only occasionally absent; sepals dark brown, the

very slender greenish midrib bordered by broad, dark-brown
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bands and nearly obsolete scarious margins; the outer 2.2-2.8

(2.0-3.1) mm long, narrowly lanceolate, acuminate, the inner

shorter or subequal, attenuate, 1.8-2.6 mm long; capsules

obovate with obtuse, usually mucronate apex, mostly less than

three-quarters the length of the tepals, light to dark olive

brown,

Distribution: CALIFORNIA: El Dorado, Glenn,

Humboldt, Lake Lassen, Plutnas , and Tuolumne Cos. OREGON:

Berton, Clackamas, Clatsop, Columbia, Hood River, Jefferson,

Lac, Lincoln, and Linn Cos. WASHINGTON: Clallam, s

arbor, Jefferson, Klickitat, Mason, and Skamania Cos.

BRITISH COLUMBIA: Queen Charlotte islands.

Saturated clay loam to sandy soils along edges of

meadows, boggy wet trailsides and roadside seepage in the

mountains, and in disturbed areas such as roadside ditches

and cutover land in coastal areas.

Representative specimens. CANADA: BRITISH COLUMBIA:

Queen Charlotte Islands, Alliford Bay, Moresby Island, Calder,

Saville & Taylor 23234 (MO). UNITED STATES: CALIFORNIA: El

Dorado Co.: n side of Placerville, Echo Lake Hwy at Twin

Bridges, Morley 164 (UC). Humboldt Co.: near summit of

ridge between Van Dozen and Mad Rivers, Tracy. 2899 (UC):

small lake at. now Camp, nits e of Korbel, Wolf 5902 (1),.

la,c Co,: Thistle , ri.ns, Mt. Sanhedrin, Heiler 5956 (UC).

Lassen Co.: Hwy 36 ca 4.5 km e of Westwood Junction, Lint,

C-749 (OSC). Elena's Co..
Butterfly- y_\; Road, ea 0.6 km

from Hwy 0 near Kaddie, Lint C-1226 (OSC). Tuolumne
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Hwy 108 ca 0.8 km e of Dardanelles, Lint C-1211 (OSC).

OREGON: Benton Co.: at Mary's Peak, w of Corvallis, Gilbert

554 (OSC); Eddyville, Lint C-29 (OSC). Clackamas Co.: Sum-

mit Mdw. near Government Camp, Mt. Hood area, Lint, Faegri &

Carlbom C-559 (OSC). Clatsop Co.: stream bank, lower end of

Saddle Mt. Road, Peck 24287 (WILLU). Columbia Co.: Hwy 47

ca 6.4 km s of Vernonia, Lint C-994 (OSC). Hood River Co.:

Lost Lake, Lint & Lint C-412 (OSC); springy places along

Cooper Spur, Milburge 1511 (WTU). Lane Co.: ca 9.6 km w of

Triangle Lake, Lint & Lint C-351 (OSC). Lincoln Co.: Willow

Creek, ca 20.9 km w of Grand Ronde, Lint & Chambers C-312 (OSC).

Linn Co.: Andrews Exp. Area Unit 31, Franklin 108 (OSC, WS).

WASHINGTON: Clallam Co.: Sequim, foothill mdw, Grant 117

(WS); mdw Sol Duc Hot Springs, Hitchcock 24052 (UC, WS, WTU);

ca 2.4 km s of Hwy 9A on road to Sappho, Lint & Lint C-69 (OSC);

ca 0.4 km from Olympic Hot Springs on Appleton Pass trail,

Lint C-76 (OSC); Hurricane Ridge Road, ca 6.4 km below Lodge,

Lint C-86 (OSC); Mora campground, near La Push, Lint C-571

(OSC). Gray's Harbor Co.: Montesano, Grant 779 (WS); near

Aloha, Thompson 9376 (WTU). Jefferson Co.: Ewells Ranch,

Quinault Valley, Conard 201 (WS); near mouth of Duckabush

River, Lint C-1054 (OSC); vicinity of mile 15 on trail to

Hoh, Otis 1545 (WS, WTU). Klickitat Co.: 13 mi n e of White

Salmon, Suksdorf 2157 (WS); Falcon Valley, Suksdorf 6267 (UC).

Mason Co.: Skokomish Valley, Kincaid s.n., June 1892.

Skamania Co.: St. Helen Lodge near Spirit Lake, Lint & Lint

C-420 (OSC).
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This subspecies is distinctive throughout its range,

which is similar to that of Juncus effusus subsp. pacificus

in that both grow in mountains and coastal lowlands. Al-

though this subspecies is found growing with each of four

taxa in the Juncus effusus complex in various parts of its

range, indications of intergrades involving subsp. gracilis

were found only in the case of J. exiguus subsp. exiguus.

Some differences in size and vigor exists between montane

plants in natural habitats on the one hand, and lowland

plants or montane plants in disturbed areas on the other.

Plants in montane habitats are generally smaller, being

mostly less than 6 dm tall and the culms less than 1.2 mm

diameter.

3. Juncus hesperius (Piper) Lint, star. nov.

Juncus effusus L. var. bruneus Engelmann, Trans. Acad.

Sci. St. Louis 2:491. 1868. Not J. brunneus

Buchenau, 1879 or J. brunnescens Rydb, 1904.

(Lectotype: Shore of Bolinas Bay near San

Francisco, August 12, 1866, Kellogg in Engelm. Herb.

Junc. Bor. Am. Norm. no. 10, MO! Isolectotype: POM!

Paratypes: Large bogs in wet sandy soil, Lobos Creek

near San Francisco, August 4, 1866, Kellogg in Engelm.

loc. cit., no. 11. UC: POW RSA!). Engelmann used

the spelling "bruneus" in his published description

as well as on specimens he distributed as Herb. Norm.

nos. 10 and 11. That this is not an orthographic

error (correction of which would be permitted by
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Article 73 of the International Code of Nomenclature)

is indicated by the fact that several biological

glossaries (Jackson 1928, Jaeger 1955, Stearn 1966)

specifically allow "brunneus or bruneus" as alterna-

tive spellings. Nearly all subsequent floras and

manuals, as well as the collected "Botanical Works of

the Late George Engelmann" (Trelease and Gray, 1887)

have used the incorrect "brunneus." Juncus effusus

subsp. hesperius Piper, Contrib. U.S. Nat. Herb.

11:180. 1906, a new name for "Juncus effusus bruneus

Engelm." but published as a subspecies and hence

legitimate. Piper erroneously cited as the type

locality, "Cerro Leon, Mexico," which is apparently

a reference to J. aemulans Liebmann, 1850, or J.

effusus var. aemulans (Liebm.) Buchenau, 1873. Speci-

mens of J. aemulans from Mexico examined by me appear

to be a different taxon than J. hesperius (Figs. 7F,

10).

Plants perennial, densely caespitose, 5.3-10.2 (2.8-

11.0) dm tall; culms slender, more or less rigid and wiry,

0.9-1.5 (0.3-2.5) mm diameter at the top of the upper cata-

phyll, smooth, light green, faintly many-striate throughout

with 6-30 subepidermal sclerenchyma strands oriented outside

of the larger vascular bundles, largest vascular bundles

forming inward projections into the medulla, medulla

asterisciform, continuous, epidermis uniform, without

enlarged cells above subepidermal strands; cataphylls
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Figure 10. Pacific States distribution of Juncus

hesperius. This species also occurs in coastal British

Columbia to the Queen Charlotte Islands.



J. hesperius

Figure 10.
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bladeless, the uppermost usually with a slender mucronation,

8-15 (4-20) cm long, dull, membranous, loose, pale and green-

ish drab above, rufescent or castaneous, often lustrous,

chartaceous, and ± scabridulous basally, apex obtuse or

rounded or sometimes slightly truncate, thin, often inrolled,

apical veins more or less parallel, not strongly convergent;

spathe variable, 0.45-1.63 (0.3-3.5) dm long, 1/16-1/3 (-1/2)

the length of the culm, basal sheath mostly less than one-

half as broad as the culm diameter; inflorescence highly

variable, small, dense to more or less loose with mostly

unequal peduncles, not fastigiate, 11-31 (2-55) mm long by

2-19 (1-54) mm broad, the longest peduncle 6-20 (3-40) mm

long, the basal bract with medium to narrow, occasionally

broad or absent membranous margins, 2.8-5.5 (2.0-7.0) mm long

with an apical spine 0.3-4.1 (-5.5) mm long; rarely absent;

tepals lanceolate, soft textured, wrinkled when dry, the very

slender greenish midrib bordered by broad dark-brown bands

and nearly obsolete scarious margins, the outer 3 tepals 2.1-

3.0 (2.0-3.1) mm long acuminate, the inner 3 mostly shorter,

1.9-2.6 (1.8-2.7) mm long, attenuate; stamens 3, approxi -.

mately one-third to two-thirds as long as the outer tepals,

anthers approximately equal to the filaments or shorter;

styles short, ca 1.5 mm long; capsules trigono-obovate to

elliptical, obtuse or slightly retuse, slightly mucronate to

or mostly shorter than the outer tepals, mostly dark olive-

brown, a few castaneous, especially near the summit; seeds

0.4-0.5 mm long, obliquely ovoidal, reticulate.
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Distribution: CALIFORNIA: Alameda, Del Norte,

Humboldt, Marin, Mendocino, Monterey, San Francisco, San Luis

Obispo, San Mateo, Santa Barbara, Santa Cruz, and Sonoma Cos.

OREGON: Benton, Clackamas, Clatsop, Columbia, Coos, Curry,

Jackson, Lincoln, Polk, and Tillamook Cos. WASHINGTON:

Clallam, Gray's Harbor, Island, Jefferson, King, Lewis,

Pacific, Pierce, San Juan, Thurston, and Wahkiakum Cos.

BRITISH COLUMBIA: Vancouver Island, Queen Charlotte Islands.

Mostly in disturbed areas, roadside ditches, boggy

fields, and regenerating logged or burned forests. Lowlands

west of the cordillera, especially near the coast.

Representative specimens: CANADA: BRITISH COLUMBIA:

Loss Creek on road between Port Renfrew and Victoria, Calder

& MacKay 30975 (UC); upper Victoria Lake, near s end of

Moresby Island, Calder & Taylor 39801 (MO); vicinity of

Nanaimo, Macount 78,081 (MO); Kyuquot, Taylor & Szczawinski

391 (V); district of Renfrew, Rosendahl & Brand 39 (MO, UC).

UNITED STATES: CALIFORNIA: Alameda Co.: Berekely Hills,

Chandler 1032 (UC). Contra Costa Co.: Lower Silver Spring,

Bowerman 399 (CAS). Del Norte Co.: ca 2 mi s of Crescent

City, Jepson 9392 (JEPS). Humboldt Co.: vicinity of

Carlotta, Tracy 15938 (RSA, UC); 2 mi n w of Fortuna, Yates

17073 (RSA). Marin Co.: Hearts Desire, s shore Tomales Bay,

Ewan 8106 (POM); Hwy 1, at intersection of Bolinas Road, Lint

C-165 (OSC); w beach of Pt. Reyes peninsula, Tillett 589 (RSA).

Mendocino Co.: near Mendocino, Brown 760 (MO); Point Arena,

Hardham 15304 (CAS). Monterey Co.: Pacific Grove, Davy 7511
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(JEPS). San Francisco Co.: Lobos Creek near San Francisco,

Kellogg Herb. norm. 11 (POM). San Luis Obispo Co.:

Callender, Cooper 33-126 (UC); Price Canyon, Hoover 6512 (UC).

San Mateo Co.: Ano Nuevo Pt., Cooper 36 (JEPS); Sag pond n

of San Francisco Co. prison, Grant & Mason 13081 (UC). Santa

Barbara Co.: San Antonio Creek, 1 mi w of Lompoc to Casmalia

road, Blakley 3018 (CAS, JEPS). Santa Cruz Co.: head of e

fork Schwan Lagoon, Dudley s.n., Nov. 28, 1908 (POM). Sonoma

Co.: 2 mi e of Stewart's Point on road to Geyserville, Nobs

& Smith 1112 (UC); Hwy 1, near Marin Co. line, Lint C-929

(OSC); Hwy 1 ca 17.6 km n of Ft. Ross, Lint C-949 (OSC).

OREGON: Benton Co.: Hwy 20 ca 1.6 km w of Blodgett, Lint

C-1157 (OSC). Clackamas Co.: Hwy 26, ca 2.4 km e of Sandy,

Lint C-1256 (OSC); Boring, Suksdorf s.n., July 18, 1919 (WSU).

Clatsop Co.: ca 3.2 km e of Astoria, Lint C-518 (OSC);

Saddle Mt. road, Peck 24287 (WILLU). Columbia Co.: ca 8.6

km e of Pittsburg, Lint C-998 (OSC). Coos Co.: North Bend

area, Hwy 101, Lint & Lint C-365 (OSC). Curry Co.: bog,

Port Orford, Peck 8612 (WILLU). Lane Co.: near Florence,

Peck 13517 (WILLU). Lincoln Co.: ca 9 mi s of Newport,

Lawrence 1775 (OSC); Alsea River and Hwy 34, near Waldport,

Steward Nov. 29, 1952 (WS). Polk Co.: Hwy 18, 2.6 km w of

Grand Ronde Station, Lint & Chambers C-310 (OSC). Tillamook

Co.: Hwy 101, 0.4 km s of Clatsop Co. line, Lint C-49 (OSC);

Lake Lytle, Peck 13328 (WILLU). WASHINGTON: Clallam Co.:

road to Sappho, ca 2.4 km s of Hwy 9A, Lint & Lint C-67 (OSC);

Port Angeles, Race St. and Park Ave., Lint C-90 (OSC); near



102

La Push, Beach 03 trail, Lint C-226 (OSC). Gray's Harbor Co.:

Montosano, Grant 774 (WS); 20 mi w of Quinault Lake, Hitchcock

& Martin (WS, WTU). Island Co.: 1Thidby Island, Hwy 525,

Lint C-426 (OSC); Cranberry Lake, Deception Pass State Park,

Smith 833 (UC, WTU). Jefferson Co.: Kalaloch, Olympia Nat.

Park, Lint C-682 (OSC); vicinity Mile 15 on trail to Hoh,

Otis 1544 (WS, WTU). Lewis Co.: near Toledo, ca 1.9 km s of

Cowlitz River, Lint & Lint C-381 (OSC). King Co.: Kirkland

Lake, Eyerdam June 20, 1939 (WS); Seattle, Piper 5087 (WS).

Pacific Co.: Willapa Bay, 2.4 mi n w of Tokeland, Bartlett &

Grayson 680 (WTU); near Ilwaco on Hwy 101 alternate, ca 1.2

km s of Bear River, Lint C-53 (OSC). Pierce Co.: e of

McKenna, ca 8 km from intersection of Hwy 702 and Hart Lake

Loop, Lint C-1064 (OSC). San Juan Co.: Sportsmans Lake, San

Juan Islands, Peck 12748 (WS). Skagit Co.: bog near

Anacortes, Sprague June 25, 1922. Thurston Co.: Chamber's

Lake, Henderson Aug. 23, 1892 (WS). Wahkiakum Co.: near

mouth of Alochaman River, John & Mullen 8699 (WS).

In terms of culm and floral morphology, this species

is nearly indistinguishable from Juncus exiguus subsp.

gracilis, although the latter often tends to have a darker

green culm and more attenuate tepals. The two taxa have been

treated usually as varieties of Juncus effusus (Fernald and

Wiegand, 1910) or as synonymous (Hitchcock, 1969). The upper

cataphylls of the two are quite different and permit them to

be easily identified except in the case of very young

specimens. While their distributions overlap, especially in
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northern Oregon and Washington, the two are allopatric over

most of their ranges. Juncus hesperius occurs only in the

lowlands, mostly very near to the coast, from central

California to northern British Columbia. Juncus exiguus

subsp. gracilis is montane over most of its range, but it

grows in the lowlands near the coast from central Oregon to

the Queen Charlotte Islands. The two are sympatric in the

coastal portion of their ranges, from southern Oregon north.

None of the populations or collections that I studied showed

any indication of hybrids between the two taxa. They thus

appear to be different species biologically.

Although limited ecologically, where growing

together with other members of the Juncus effusus complex,

populations of Juncus hesperius are usually the most abundant.

It is common in disturbed areas such as logged-over forest

land and roadside ditches. The strong morphological simi-

larity to subsp. gracilis along with its apparent ability to

hybridize with Juncus effusus suggests a possible hybrid

origin with subsequent development of some form of reproduc-

tive isolation.

4. Juncus balticus Willd. Mag. Naturf. Fr. Berlin 3:298.

1809. (Type: "ppe Warnemunde frequ." Germany.

Photograph B!)

Plants perennial, 1-15 dm tall; rhizomes slender to

stout, mostly 2-6 mm diameter, creeping with short or long

internodes, scarcely branched; culms arising singly or as

tufts at the tips of rhizome branches, erect, lax, or
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contorted, wiry, rigid, or soft, flattened to terete, slender

to stout, 0.4-6.0 mm diameter, smooth, faintly and irregularly

striate when dried, without subepidermal sclerenchyma strands;

medulla mostly continuous, sometimes interrupted, the paren-

chyma cells irregular, often asterisciform or arachnoid;

cataphylls variable, mostly medium brown or stramineous, at

least above, sometimes castaneous basally, chartaceous to

membranous, closely appressed to the culm to loose, sometimes

with ± flaring margins, smooth, dull to ± lustrous, the upper

2.5-23.0 cm long; blade rudimentary in most, forming a slender

mucronation, but well-developed and culm-like in subsp.

mexicanus over most of its rnage; spathe highly variable, 0.1-

3.6 dm long, mostly 1/14-2/3 the length of the culm; inflor-

escence loose or compact, few to many-flowered; tepals with

green to brown midrib bordered by bands ranging from

stramineous to very dark brown, often with hyaline or

scarious margin, mostly lanceolate or the inner 3 ovate,

acute or obtuse, apiculate to acuminate, 2.5-6.2 mm long, the

inner 3 subequal or often shorter than the outer 3, often

with broad membranous margins; stamens 6, approximately 40-

60% the length of the outer tepals, the anthers of American

subspecies very long, 0.8-2.4 mm, the filaments much shorter,

1/7-2/5 the length of the anthers; capsules variable, light

olive-brown or rufescent to castaneous or only the upper

portion dark, ovoid or ovate-pyramidal to elliptical, shorter

than, equal to, or greater than the tepals in length, apex

obtuse to acute, mucronate to ± rostrate; seeds oblong-ovoid
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to ovoid, 0.4-0.8 mm long.

Distribution: Europe, Asia and America. The type

variety or subspecies is not known in America.

4a. Juncus balticus subsp. cascadensis Lint, subsp. nov.

(Holotype: Highway 26, meadow ca 0.8 km e of Marks

Creek Guard Station, Crook County, Oregon. July 31,

1963. Lint & Carlbom C-217 OSC!). (Figs. 11, B, C,

D; 12)

Culmis erectis vel laxis aliquantum tenuibus 0.9-

2.7 (-3.5) mm diametro; cataphyllis supernis 4.2-13.4
(4.0-17.5) cm longis laxis chartaceis vel membranaceis

plus minusve nitidis fulvis vel rufescentibus; margini-

bus bracteae basalis inflorescentiae intermediis vel

latis; inflorescentia plerumque minus quam 60 mm

longa et pauciore quam 50-flora; tepalis 3.3-4.5 (2.9-

4.7) mm longis; capsulis tepala exteriora aequantibus

vel eis brevioribus.

Plants 3.4-8.0 (3.0-9.5) dm tall; rhizome variable,

(2.5-) 2.7-5.5 mu' diameter, many with short internodes and

few branches, but mostly with longer internodes and branch-

lets, often with clustered culms; culms erect, rigid or lax,

sometimes twisted or winding, ± slender, 0.9-2.7 (-3.5) mm

diameter, mostly ± compressed, the medulla mostly continuous,

occasionally interrupted; upper cataphylls bladeless, 4.2-

13.4 (4.0-17.5) cm long, medium brown to green or stramine-

ous, sometimes rufescent, rarely castaneous except basally,

chartaceous or membranous, usually ± lustrous, loose or less

often closely appressed to the culm; spathe highly variable,

0.5-2.1 (0.3-2.5) dm long, 1/14-3/5 (-9/10) the length of the

culm; inflorescence variable, mostly ± loose, 14-60 (12-74)
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Figure 11. A. Juncus balticus subsp. vallicola,
base of plant. B. Juncus balticus subsp. cascadensis,
inflorescence. C. Same, base of plant showing rhizome
with short internodes. D. Same, base of plant showing
rhizome with longer internodes and tufted branch (W.
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Figure 12. Pacific State distribution of Juncus
balticus subsp. cascadensis and subsp. vallicola. Complete
distribution of these two subspecies is not known.
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mm long, the longest peduncle 6-35 (5-56) mm long, flowers

fairly numerous, 8-45 (-75) per inflorescence; the basal

bract mostly with broad to medium membranous margin, often

narrow, 1.4-4.8 (1.0-7.8) mm long with an apical spine mostly

shorter than the bract or absent, 0-1.9 (-4.0) mm long;

tepals variable, with broad green or light brown midrib

bordered with brown bands, lanceolate, the outer 3 acuminate,

3.3-4.5 (2.9-4.7) nun long, the inner 3 acute to acuminate,

0.1-0.3 mm shorter than the outer, 3.1-4.2 (2.8-) mm long;

stamens 6, 1.5-2.5 LI/111 long, 2/5-3/5 the length of the outer

tepals; filaments short, 1/5-3/10 the length of the anthers;

capsules (1.7-) 1.9-3.7 mm long, mostly less than the tepals,

but frequently equal or subequal, trigonous, mostly ovate or

pyramidal, sometimes obovate or elliptical, ± short mucron-

ate, pale or medium brown sometimes castaneous at the apex;

seeds 0.4-0.7 mm long, seed coat often loose.

Distribution: CALIFORNIA: Lassen, Mariposa, Modoc,

Siskiyou, and Tuolumne Cos. OREGON: Baker, Clackamas, Crook,

Deschutes, Douglas, Grant, Harney, Hood River, Jackson,

Jefferson, Klamath, Lake, Morrow, Umatilla, Union, Wallowa,

Wasco, and Wheeler Cos. WASHINGTON: Adams, Asotin, Benton,

Chelan, Columbia, Douglas, Grant, King, Kittitas, Klickitat,

Lincoln, Okanogan, Pierce, Spokane, Whitman, and Yakima Cos.

Wet areas, especially mountain meadows, creek banks,

and lake margins of the Sierra Nevada-Cascade cordillera and

mountains and lowlands to the east. Forming extensive popu-

lations in mostly sandy or gravelly to loam or sometimes clay

loam soils at elevations of from 180-2200 meters.
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Representative specimens: UNITED STATES: CALIFORNIA:

Lassen Co.: Madeline Plain, Grant & Schneider 8211 (UC).

Modoc Co.: Cedar Pass, summit Warner Range, Mason & Grant

13318 (UC). Mono Co.: Hwy 108, e end Leavitt Meadows Camp-

ground, Lint C-1202a (OSC). Shasta Co.: Goose Valley, East-

wood 972 (CAS). Tuolumne Co.: Hwy. 108, ca 0.8 km e of

Dardanelles, Lint C-1218 (OSC). OREGON: Clackamas Co.:

Summit Meadow, Mt. Hood area, Lint, Faegri & Carlbom C-557

(OSC). Crook Co.: Hwy. 26, ca 0.8 km e of Marks Creek Guard

Station, Lint & Carlbom C-217 (OSC). Deschutes Co.: s w

Redmond, Lawrence & Mack 1139 (OSC); wet bank, s Tumalo,

Whited 698 (WS). Grant Co.: Starr Forest Campground on Hwy.

395, Lint & Carlbom C-213 (OSC). Harney Co.: 15.5 mi e s e

of Frenchglen, Steens Mt. region, Hanson 321 (OSC); 5 mi n of

Burns, McGutcheon 602 (OSC). Hood River Co.: Hood River

Meadows, Henderson 776, in 1924 (MO). Jefferson Co.: Abbott

Creek, Swedberg 32 (OSC). Klamath Co.: Sycan Marsh,

Lawrence 2527 (OSC). Lake Co.: upper end Warner Canyon,

Reeder & Merkle 122 (OSC). Union Co.: Frye Meadows, Lawrence

WF 25 (OSC). Umatilla Co.: damp sand Umatilla, Peck 5141

(MO). Wallowa Co.: ca 32.2 km n of Enterprise on Hwy. 3,

Lint C-1103 (OSC). Wasco Co.: ca 3.2 km s of Hwy. 216 on

Hwy. 26, Lint C-687 (OSC). WASHINGTON: Benton Co.: Benton

to Richland, Beattie 3941 (WS). Chelan Co.: Tumwater Canyon

near Leavenworth, Thompson 8436 (UC). Columbia Co.: DeRue

Ranch, Tucannon River Valley, Lint C-666 (OSC). Douglas Co.

foot of Priest Rapids, Cotton 1394 (WS). Grant Co.:
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Northrup Lake, Grand Coulee, Scheffer s.n., June 8, 1946 (WS).

King Co.: Scenic w of Steven's Pass, Otis 982 (WS). Kittitas

Co.: Lakeshore, Cleelum Lake, Cotton 850 (WS). Klickitat

Co.: Columbus, Suksdorf s.n., April 13, 1886 (WS). Lincoln

Co.: e of Creston, Thompson 9177 (MO). Okanogan Co.: edge

Omak Lake, Fiker 652 (WS). Spokane Co.: shore Medical Lake,

St. John, Bonser & Warren 6753 (WS). Whitman Co.: Rock Lake,

Weitman 127 (WS). Yakima Co.: Mt. Adams meadows, Henderson

1020 (OSC); Woden's Vale, Mt. Adams, Suksdorf s.n., Sept. 28,

1893 (WS).

This poorly defined taxon is recognized principally

on its geographical and ecological distribution and a vari-

able combination of morphological characters. Character state

overlap with J. balticus subsp. mexicanus and subsp. valli-

cola, both of which have distributions partially sympatric

with subsp. cascadensis, does not permit precise delimitation

of the three for diagnostic purposes. Apparent intergrades

between the taxa are common, and in the case of subsp. mexi-

canus several characters usually considered diagnostic for

that taxon are found in populations of subsp. cascadensis far

beyond the known geographical distribution of the former.

However, within the Pacific states, recognition of subsp.

cascadensis as a taxon provides a loosely tied knot in the

complex network displayed by Junctus balticus. The absence

of that knot, however vague, results in an even more

confusing classification.

Many herbarium specimens of this taxon have been
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labeled Juncus balticus var. montanus Engelmann. As pointed

out by Hitchcock (1969), variety montanus in Montana and

Idaho is much more dwarfed and has smaller inflorescences

than do the plants found in Wyoming, Colorado and west to

California. The California collections usually called var.

montanus "resembles the supposedly more eastern var.

littoralis Engelmann." Although varieties montanus and

littoralis were beyond the scope of this study, I was able to

examine many specimens of each and to designate their lecto-

types. In both cases there appeared to be sufficient dif-

ferences from the Pacific states taxa, in addition to their

geographical separation, to consider them as distinct

subspecies.

Growing with subsp. cascadensis, primarily in the

southern part of its range, is subsp. mexicanus, which is

uncommon in Oregon and occurs in Washington, if at all, south

of Mt. Adams. One bladeless specimen from that area appeared

to be most like subsp. mexicanus. Throughout their common

range in northern California and central Oregon, apparent

intergradation makes it difficult to assign specimens to one

or the other taxon, although cascadensis characters dominate

in the more montane meadows, while mexicanus characters

become more noticeable in drier intermountain valleys and

plains. In Washington, most of the collections made in the

Cascade Mountains show little or no mexicanus influence.

However, collections made throughout eastern Washington

frequently have specimens that, although essentially subsp.
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cascadensis in most characteristics, display the bent,

twisted, or contorted gray-green culms associated with subsp.

mexicanus. While it may be interpreted as a difference in

ecotypes, I believe that the overall distribution patterns

of the two taxa and their variants (Figs. 3, 12 and 14) favor

an interpretation that introgressive hybridization in the

past has resulted in the incorporation of mexicanus genes

into the cascadensis populations.

Juncus balticus subsp. vallicola, which in its more

typical expression is tall, stout, soft-culmed and has some-

what broad, membranous upper cataphylls, frequently is found

growing with subsp. cascadensis, sometimes exhibiting an

earlier flowering period. More often will be found popula-

tions that combine, in various degrees, the characteristics

of the two taxa, sometimes with an expression of subsp.

mexicanus included. Fish Lake in Steens Mountain of south-

eastern Oregon provides a good example of such a mixed

population. Dr. Knut Faegri (personal communication)

expressed it well when he stated that the Fish Lake popula-

tion in general showed considerable variability, but in a way

difficult to pin down, as though at sometimes something got

into it, played around, and then left.

The Pacific Coast taxon that most nearly resembles

subsp. cascadensis is subsp. occidentalis, especially where

the latter occurs in the Puget Sound and Hood Canal area.

Usually the two subspecies are recognizably distinct

morphologically, and they occupy very different habitats, the
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former being primarily montane or of interior plains, while

the latter is almost exclusively a plant of estuaries.

While no satisfactory diagnostic description or key

can be prepared to distinguish this subspecies completely from

others in the species, failure to recognize it as a taxon

would leave unclassified the considerable populations of

Juncus balticus throughout the Cascade-Sierran cordillera

that can be classified neither as subsp. mexicanus nor subsp.

vallicola. An even less satisfactory solution would be a

recognition of a larger number of taxa based on morphological

and ecological differences, but which still could not be

clearly defined.

4b. Juncus balticus subsp. mexicanus (Willd.) Lint, stat.

nov. (Figs. 13, 14).

Juncus compressus H.B.K. Nov. Gen 1:235. 1815. Not

Jaquin.

Juncus mexicanus Willd. in Roem. et Schult. Linn.

Syst. Veget. VII. I:178. 1829. (Type: "Habitat

in Mexico," Photograph IV). Juncus balticus var.

mexicanus (Willd.) 0. Ktze. Rev. Gen. Plant. 3,

pt. 2:320. 1898. Juncus balticus forma mexicanus

(Willd.) Parish, Muhlenbergia 6:119. 1910.

Juncus complanatus Schultes fr. in Roem. et Schult.,

loc. cit. 185.

Juncus Orizabae Liebmann, Vid, Meddeleser Naturb.

For. KjObenhavn. 39. 1850. (Type locality "Voxen

paa Vulkanen Orizaba i en Hide of omtrent 12000."
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Figure 13. Juncus balticus subsp. mexicanus. A

Habit showing contorted culms and leaf blades (X%-,). B.

Rhizome and cataphylls with bases of enclosed culm and

leaf blade (W. C. Single culm with sheathing cataphyll

and the culmlike blade arising from its apex (XI).
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Figure 14. Pacific States distribution of Juncus
balticus subsp. mexicanus showing usual absence of leaf
blades in the northern portion of its distribution. This

subspecies also occurs in Nevada, Utah, Colorado, Arizona,
New Mexico, Mexico, and extensively in South America.
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C?). Liebmann's description fits that of subsp.

mexicanus except that he reported his specimen to

have three instead of six stamens. Further compara-

tive study of populations in Mexico would be

necessary to determine if this warrants nomencla-

tural distinction.

Juncus Rictus Philippi, Linnaea XXXIII: 268, 1854,

pro parte. (Reference not seen).

Juncus conceptionis Steud. Syn. Pl. Glum. II: 296.

1855. (Reference not seen).

Plants 1.4-6.2 dm tall: rhizomes variable, 1.5-3.4

(-3.6) mm diameter, mostly with short internodes (especially

in plants of the Coast Ranges), nearly half with tufted

branches, some with long internodes; culms usually ± rigid,

mostly erect (especially in plants of the Coast Ranges), but

often bent or contorted, at least one-half of the plants with

some culms and spathes winding, twisted, or spiral, slender,

0.6-1.8 (0.4-2.9) mm diameter at the top of the upper cata-

phyll, usually noticeable compressed, grayish green when

dried, with evident irregular striations; upper cataphylls

mostly stramineous, at least in the upper portion, rarely

castaneous except basally (and these mostly in plants from

the Coast Ranges), often medium brown, usually some with

culm-like blades (in specimens from central California

southward, rarely in plants from the northern part of the

range), mostly loose, often with flaring chartaceous margins,

membranous to chartaceous, relatively short, 2.6-7.8 (2.5-

11.3) cm long; spathes variable, usually short, 0.1-1.3 (-2.5)
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dm long, 1/25-1/2 the length of the culm; inflorescence

relatively short, 6-45 (4-75) mm long, the longest peduncle

2-25 (0-47) mm long; flowers relatively few, 2-31 (-65) per

inflorescence; basal bract 1.5-3.9 (1.4-5.7) mm long, the

margins broad to obsolete, mostly of medium breadth; the

apical spine mostly shorter than the bract, sometimes longer

or absent, 0-1.8 (-8.0) mm long; tepals varying more or less

according to locality, southern California and San Joaquin

Valley specimens mostly with greenish midrib bordered by pale

brown or stramineous bands with broad hyaline margins,

northern Sierra Nevada specimens mostly with green or brown

midrib bordered with medium brown to dark purplish brown

bands, Coast Range specimens highly variable with tepals

light to dark brown, all with outer 3 tepals lanceolate and

acuminate, 3.3-4.9 (2.5-5.5) mm long; the inner 3 subequal to

or shorter than the outer, lanceolate with an acute to ± acu-

minate apex, 3.1-4.7 (2.5-5.3) mm long; stamens 6, 2-3 mm

long, 1/2-3/5 as long as the outer tepals the anthers about

three times the length of the filament; capsule variable, 3.2-

4.9 (3.0-5.5) mm long, less than, equal to, or greater than

the tepals, most southern California specimens with capsules

longer than the tepals, trigonous, ovoid to narrowly ovoid,

sometimes elliptical or obovate, the apex mucronate or often

beaked mostly light brown or rufescent, occasionally

castaneous at apex; seeds 0.50-0.75 mm long, the seed coat

often loose.
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Distribution. CALIFORNIA: Alameda, Alpine, Amador,

Butte, Colusa, Contra Costa, El Dorado, Fresno, Glenn, Tnyo,

Kern, Lake, Lassen, Los Angeles, Madera, Marin, Mariposa,

Merced, Modoc, Mono, Monterey, Napa, Nevada, Orange, Placer,

Plumas, Riverside, San Bernardino, San Diego, San Francisco,

San Joaquin, San Luis Obispo, San Mateo, Santa Barbara, Santa

Clara, Santa Cruz, Shasta, Sierra, Siskiyou, Solano, Tehama,

Trinity, Tulare, Tuolumne, and Ventura Cos. OREGON: Des-

chutes, Harney, Klamath, Lake, and Sherman Cos. WASHINGTON:

Yakima Co. Also in ARIZONA, COLORADO, NEVADA, NEW MEXICO,

UTAH, ARGENTINA, CHILE, COSTA RICA AND MEXICO.

Variable habitats from sea coast to high montane

meadows, streams and roadsides, often forming lawn-like

ground cover in mostly clay or clay-loam soil, usually ± alka-

line.

Representative specimens: MEXICO: BAJA CALIFORNIA:

Santa Catarina Spring. 64 mi s e of Ensenada, Broder 420 (DS);

valley lands, El Rosario, Howell 31040 (CAS, SD); about one

of the springs at Los Angeles Bay, Johnston 3435 (CAS);

Nachoguero Valley, Mearns 3469; (DS); Sierra Juarez, forest

11/2 mi n w of Rancho Marcos, Moran 13484 (SD); arroyo, Yerba.

Buena, Moran & Thorne 14165 (SD); arroyo. Santa Rosa, Moran &

Thorne 14400 (SD); along stream and in meadow, La Grulla,

Moran & Thorne 14462 (SD); wet meadow, La Grulla, Moran &

Thorne 14489 (SD); mdw w side of Laguna Hanson, Moran 16457

(RSA, SD); uppermost s w fork of Guadalupe Canyon at Crest,

Olmsted 4881 (RSA); banks of La Sanca Creek, ca 5 ml n w of



123

La Grulla, Wiggins & Demasee 4859 (DS, UC). UNITED STATES:

CALIFORNIA: Alpine Co.: Silver Valley, Jepson 10,104 (JEPS).

Amador Co.: foot of Churchbell Hill, 1.5 mi n e of Ione,

Jepson 15,271 (JEPS). Butte Co.: Butte Creek Mdws., Cope-

land 1514* (P0M). Colusa Co.: ca 3.2 km s of Maxwell, Lint

C-446 (OSC). Contra Costa Co.: Hunt Spring, Bowerman 2443

(POM). El Dorado Co.: Meed's, Lake Tahoe, Heller. 13326*

(CAS). Fresno Co.: Hume Lake, Breedlove 800 (CAS); mdw n w

edge Kings River, 2-21/2 mi n n e Sanger, Quibell 2048 (RSA).

Glenn Co.: dry ridge s w of Plaskett Mdws., Baker 10536*

(RSA). Inyo Co.: Mosquito Flat, Rock Creek Lake Basin,

Howell 22296 (RSA, CAS); Texas Spring, Funeral Mts., Jepson

6878 (JEPS). Kern Co.: Kern River bed, Bakersfield, Benson

3302 (US); "Dry Lake," Rosamond, Davy 2234 (UC). Lake Co.:

6 mi e of Houghs Mineral Springs, Wolf 2109 (RSA). Lassen

Co.: Honey Lake Valley, Davy 3278, 3283, 3284* (UC). Los

Angeles Co.: San Dimas Canyon, Horton 486 (UC); Malibu

Lagoon, Lint & Lint C-146 (OSC); Cottonwood Canyon, Santa

Catalina Island, Thorne & Everett 34650 (RSA). Madera Co.:

near Garnet Lake, Howell 96660 (CAS). Marin Co.: Mt.

Tamalpais, Brandegee s.n., June 13, 1892 (CAS). Mariposa Co.:

Yosemite Valley, Bolander 4866 (UC). Merced Co.: Los Banos

Bird Reserve, Eastwood 17948 (CAS). Modoc Co.: s loop of w

side rd, no of Likely, Mason & Grant 13426* (UC). Mono Co.:

McCloud Camp, Cottonwood Creek, Duran 1609 (UC); s end East

Walker River Reservoir, Nobs & Smith 1688 (UC). Monterey Co.:

Parkfield Summit, Howell 39599 (CAS). Nevada Co.: Sage Hen
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Creek, Mason 14436* (UC). Orange Co,: river bottom, Rancho

Santa Ana, Johnson 3702* (RSA. UC). Placer Co.: Chambers

Lodge, Lake Tahoe, Rose 44266* (CAS). Plumas Co Near

Prattsville, Howell 2137* (CAS). Riv-(2 side Co.: s shore

Lake Elsinore, Epling & Ewan 7603 f A.): Hall Canyon, San

Jacinto Mts., Kamb 1164 (UC). f er°nardino Co.: Newberry,

Hall 6122 (UC); mdws, San Bernallino ,alley, Parish 6945

(POM). San Diego Co.: Coronado, er 813 (JEPS); near

Eagles Nest, Hot Springs Mt., Gander 8575 (RSA, SD). San

Francisco Co.: Embarcadero and. Spear St. , San Francisco,

Howell 31305 (CAS). San Joaquin Ci 2 mi e of Midway,

Hoover 4714 (UC). San Luis Obispo Co: Cuyama, Caliente

Creek, Eastwood s.n., May-June 1896 (CAS); La Panza Ranch,

Peterson 762 (UC). San Mateo Co, t San Bruno, Knight,

Knifht & McClintock s.n., Sept. 11, (CAS). Santa

Barbara Co.: Canyon del Medio, Santa Cruz Island, Blakley

B-2640 (CAS); Alamo Pintado Creek, 8 tit a of Los Olivos,

Breedlove 369 (CAS). Santa Clara Co.: Blue Ridge Gap,

Coyote Creek, Dudley 4167 (RSA). Shasta Co.: Lost Creek, k

mi s of Burney Hwy., Gillett 669* (JEPS, CAS) . Siskiyou Co.:

Yreka, Butler 1409* (JEPS, POM); Panther Meadows, Mt. Shasta,

Lint C-657 (OSC) . Solano Co.: Suisun --te Game Refuge,

Mason & Nobs 725* (CAS, UC). Tehama Co.: Brokeoff Mt. trail,

Howell 36123* (CAS). Trinity Co, H. Fork Coffee Creek,

Trinity River, Goldsmith 17a* Tulare Co. Monache

Mdws., s fork of Kern River, Mu n,,

Soda Springs, Tuolumne Mdws, CAS RSA) . Ventura

( SA) . Tuolumne Co.:
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Co.: Camp Comfort, Ojai Valley, Pollard s.n., May 18, 1964

(CAS, SD); Mt. Pinos, Hall 6569 (UC). OREGON: Deschutes Co.:

East Lake, Newberry Crater, Lint C-187* (OSC). Harney Co.:

8 mi n e of Frenchglen. Hansen 267* (OSC). Klamath Co.:

Wizard Island, Crater Lake, Baker 6355* (OSC, UC, WS). Lake

Co.: n of Fort Rock, Lawrence s.n., Aug. 20, 1919* (OSC); ca

8 km w of Paisley, s end of Summer Lake, Lint C -1240 (OSC).

Sherman Co.: Grass Valley Canyon, Mack 422 (OSC). WASHINGTON:

Yakima Co.: Mt. Adams, Howell s.n., Aug. 1882* (MO).

Juncus balticus subsp. mexicanus has the most exten-

sive distribution of any taxon within the Pacific Coast Juncus

balticus complex. Specimens I have observed from South

American and Mexican collections appear to be essentially the

same as those from California with a similar degree of vari-

ability. Culms may be erect to variously contorted, slender

to more or less stout, and inflorescences may have few to

many flowers. The presence of culm-like blades on at least

some of the upper cataphylls and the tendency towards short,

slender, compressed, rigid culms and relatively few flowers

are, however, most commonly encountered in all but the

northernmost portions of the range of distribution. Other

features which are less universal, but often have distribu-

tions characteristic of certain areas, may be ecotypical in

nature. In the Coast Ranges of California, most of the

specimens have slender, erect, terete culms with a somewhat

*Indicates leaf blades absent.
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characteristic gray-green color and more or less distinct

irregular striations when dried. Most collections from this

region have culms closely congested along the rhizome and

twisted, spiral or contorted culms are uncowmon. However,

leaf blades are usually present on at least some of the

sheaths. Many of the South American and Mexican specimens

resemble these closely. In the Sierra Nevada, many speci-

mens are essentially like those described for the Coast

Ranges, but a large number are characterized by having at

least some of the culms noticeably bent, spiralling, winding,

twisted, or otherwise contorted. This feature, along with

the presence of a leaf blade, has been considered one of the

most diagnostic for the taxon. It is also common in Latin

American specimens. The slender, compressed, contorted culms,

gray-green in color, have been a major criterion in consider-

ing an eintension of the geographic range north of the regions

where leaf blades are usually present. In the past the dis-

tribution of this taxon has been considered to be south of

Marin, Lake, Tuolumne, and Inyo counties of California. This

study has revealed leaf blades on specimens fitting the

description of subsp. mexicanus, but collected on Mt. Shasta

in northern California, near Paisley in southern Oregon, and

in Sherman County, Oregon about fifteen miles south of the

Columbia River. It is probable that a more careful examina-

tion of populations of subsp. mexicanus in northern California,

Oregon, even Washington will show that at least some

blades present. Their presence is not always easy to
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detect, since they so closely resemble the culms. A careful

examination of 330 herbarium specimens, excluding any from

northern California or Oregon, was made by me. Of 150 that

had been identified "mexicanus" on the labels, fifteen or 10%

were bladeless. Of more significance, out of 180 specimens

that had been identified as "balticus" or some other species,

87 or 48.3% had blades present. In most cases the blades

must have been overlooked since their presence is the most

diagnostic character for "mexicanus" in most keys. All of

these specimens had their character states within the range

of variation existing in subsp. mexicanus, exclusive of the

presence of a blade. I concluded that absence of blades did

not exclude a plant from that subspecies. This led to a

reexamination of the more northerly specimens of J. balticus

and the consequent extension of range described above.

Several specimens from Mexico had culms that were

taller and stouter, and had larger panicles as well. They

superficially resembled specimens from California that I have

called probable intergrades with subsp. vallicola. However,

there is no evidence from the literature or from specimens I

have examined that any bladeless subspecies or varieties of

Juncus balticus have been collected in that country. Matuda

(1959) described only J. balticus var. mexicanus and J.

andicola as being present from this complex in the Valley of

Mexico and its environs. He stated that the typical J.

balticus of the old world had not been encountered in Mexico

at all.
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The decision to call "mexicanus" a subspecies rather

than a species is somewhat arbitrary. In this paper I have

considered such taxa as J. breweri and J. textilis to warrant

specific rank in spite of apparent hybridization with other

taxa. Consistency might dictate a similar treatment of

"mexicanus." However, the broad zone of apparent intergrada-

tion between that taxon and others within the complex, and

the seeming ability to hybridize with most members of the

Juncus balticus complex in zones of contact, were major

determining factors in the decision.

4c. Juncus balticus subsp. occidentalis Lint, subsp. nov.

(Holotype: Tidal marshes near marina, Coronet Bay,

Whidby Island, Island County, Washington, June 27,

1965, Lint C-503, OSC!) (Figs. 15, 19C)

Culmis laxis tenacibus raro tortuosis plerumque

tenuibus 0.8-1.9 (-2.6) mm diametro; cataphyllis
supernis 6.6-15.8 (4.3-18.0) cm longis ad culmum

appressis chartaceis vel interdum membranaceis;
marginibus bracteae basalis inflorescentiae angustis

vel intermediis; tepalis 3.5-6.2 mm longis brunneis vel

fuscis; capsulis 0.5-3.0 mm brevioribus quam tepalis

exterioribus.

Plants 3.6-9.2 (3.3-10.4) dm high; rhizomes often stout

in proportion to culms, 2.3-5.3 (2.0-6.0) mm diameter, mostly

with short internodes, sometimes with tufted branches; culms

mostly lax, slightly compressed, wiry, few winding or

twisting, mostly slender, 0.8-1.8 (-2.6) mm diameter at the

top of the upper cataphyll; medulla mostly continuous,

asterisciform or arachnoid; cataphylls mostly medium brown,

at least at the base, a few castaneous, at least basally,
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others stramineous, the uppermost usually closely appressed

to the culm, the margins often flaring, mostly chartaceous,

sometimes membranous, relatively long in relation to the culm

diameter, 6.6-15.8 (4.3-18.0) cm long; spathe 0.6-1.9 (0.5-

2.3) dm long, 1/10-2/5 the length of the culm; inflorescence

15-50 (-70) nun long, loose, the longest peduncle 7-27 (-40)

nun long, flowers relatively few, 5-37 (-70) per inflorescence;

the basal bract 2.0-5.4 (1.5-7.2) mm long, membranous margins

mostly narrow to medium in breadth, the apical spine mostly

shorter than the bract or absent, 0-1.9 (-4.0) tiuu long;

tepals variable, a green or brown midrib bordered by dark

brown to purplish brown bands, the outer 3 lanceolate, acu-

minate, 3.8-5.6 (3.5-6.2) mm long, the inner 3 lanceolate

with mostly acuminate, sometimes acute apex, mostly shorter

than the outer, 3.5-5.1 (3.4-5.7) mm long; stamens 6, 2.1-2.5

mm long, about 1/2 the length of the outer tepals anthers 3-4

times the length of the filaments; capsules 2.3-4.1 mm long,

mostly 0.5-3.0 mm shorter than the perianth, 1/2-9/10 the

length of the outer tepals mostly dark brown; seeds 0.5-0.8

mm long, the outer coat often loose.

Distribution. CALIFORNIA: Del Norte, Humboldt, Marin,

and Sonoma Cos. OREGON: Coos, Curry, Lane, Lincoln, and

Tillamook Cos. WASHINGTON: Clallam, Gray's Harbor, Island,

Jefferson, King, Kitsap, Pacific, Pierce, San Juan, Snohomish,

Thurston, and Whitcom Cos. BRITISH COLUMBIA: Vancouver

Island.
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Figure 15. Pacific States distribution of Juncus
balticus subsp. occidentalis and hybrids between subsp.
occidentalis and Juncus breweri.
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Usually covering extensive areas of tidal marshes.

Occasionally at the margins of freshwater lakes near the

coast.

Representative specimens. CANADA: BRITISH COLUMBIA:

St. Mary's Lake, Salt Spring Island, Ashlee s.n., June 12,

1955 (UBC); Burgoyne Bay, Ashlee s.n., May 5, 1956 (V);

Alberni, Carter 669 (V); Kwakshua, Calvert Island, Cowan s.n.,

July 12, 1939 (V); Goose Island, Guiguet s.n., July 22, 1948

(V); Campbell River, Vancouver Island, Howell 7338 (CAS); sea

shore Parksville, Vancouver Island, Krajina & Spilsbury 4182

(UBC, UC); moist turf, Vancouver Island, Rosendahl & Brand

86 (MO, UC); Alberni Canal, Vancouver Island, Rosendahl 1921

(NO, UC); South Pender Island, Szczawinski s.n., Jan. 1955

(V). UNITED STATES: CALIFORNIA: Del Norte Co.: mouth of

Smith River, Nobs & Smith 1280 (UC). Humboldt Co.: Eureka,

Tracy 2128 (UC); Alton, Tracy 3787 (UC). Marin Co.: Indian

Beach, Tomales Bay, Schreiber 646 (UC). OREGON: Coos Co.:

Coos Bay, 2 mi n of North Bend, Constance & Beetle 2630 (MO,

WS). Curry Co.: mouth of Winchuck River, Peck 8850 (MO).

Lane Co.: marsh w of Cushman, Lint & Lint C-358 (OSC).

Lincoln Co.: near mouth of Siletz Bay, Taf, Bennett 1602

(UC); Alsea Bay, ca 12.8 km e of Waldport, Lint & Lint C-182a

(OSC); meadow s of Newport, Dennis 2368 (OSC). Tillamook Co.:

Netarts sand spit, Detting 8172 (UBC); Tillamook prairie,

Henderson 1023 (OSC); Camp Wi-ne-ma, s of Nestucca Bay, Lint

& Chambers C-326 (OSC). WASHINGTON: Clallam Co.: n end

Lake Ozette, Lint & Lint C-223 (OSC); near Rialto Beach
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picnic area, n of La Push, Lint C-572 (OSC). Gray's Harbor

Co.: tide flat, Westport, Grant 824 (WS); Ocean City, beneath

n side of bridge, Lint C-795 (OSC). Island Co.: swamps,

Whidby Island, Gardner 299 (MO, WS); Coronet Bay, Whidby

Island, Lint C-503 (OSC). Jefferson Co.: slough s of Port

Townsend, Lint C-505 (OSC); mouth of Duckabush River, Lint

C-1051 (OSC); Protection Island, Morse s.n., Oct. 14, 1939

(OSC). King Co.: wet mdws, Seattle, Eyerdam s.n., June 6,

1936 (MO). Kitsap Co.: Winslow, Bainbridge Island, Eyerdam

6552 (WS); Tidal Meadow, Keyport, Otis 1636 (UC, WS).

Pacific Co.: Nahcotta, Willapa Bay, Kincaid s.n., June 27,

1952 (CAS). Pierce Co.: slough near Pyallup River, Lint &

Lint C-394 (OSC). San Juan Co.: Stuart Island, Lawrence 80

(WS); Lopez, San Juan Islands, Zeller & Zeller 1234 (CAS).

Skagit Co.: Rosario Beach, Fidalgo Island, Eyerdam s.n.,

Aug. 17, 1936 (MO). Snohomish Co.: tide flat, Marysville,

Grant s.n., Aug. 1930 (UC). Thurston Co.: mdw n w of

Olympia, Townsend s.n., June 13, 1905 (MO, WS). Whatcom Co.:

Salt Marsh, Lummi Point, Muenscher & Muenscher 5717 (UC, WS).

The basis for distinguishing this subspecies is pri-

marily ecological, although it is usually morphologically

distinguishable from others. Plants of subsp. occidentalis

are primarily found in estuaries. Cloned estuarine specimens

grown in the greenhouse in river sand and watered with fresh

water have usually grown well, indicating that the salinity

of the natural habitat is not essential to the survival of

this taxon. A few collections have been made from freshwater
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lakes near the coast in Washington (Lake Ozette, Lake Terrell,

Cranberry Lake). However, nonestuarine collections are excep-

tional, whereas extensive areas of intertidal marshes along

the coast from northern California to British Columbia are

covered by large populations of this subspecies.

Although apparent intergrades between subsp. occiden-

talis and the dune species, Juncus breweri, are found at a

number of locations along the coast (Fig. 15), the two differ

quite strongly in morphology as well as in their distinctive

habitats. Tepals of subsp. occidentalis in plants along the

outer coast, frequently resemble those of J. breweri in their

length and darkness, while plants of the Puget Sound-Hood

Canal region often have tepals that are shorter and lighter

brown, more nearly resembling those of many specimens of

subsp. cascadensis.

4d. Juncus balticus subsp. vallicola (Rydb.) Lint, stat.

nov. (Figs. 11A, 12).

Juncus balticus var. vallicola Rydb. Bull. Torrey Club

31:399. 1904. (Holotype: Point of Rocks, Wyoming,

1901. Merrill & Wilcox 664. NY!) Juncus vallicola

Rydb. Fl. Rocky Mts. 152, 1064. 1917.

Juncus balticus var. condensatus Suksd. Werdenda 12:6.

1923. (Holotype: Falcon Valley, Klickitat County,

Washington, July 17, 1905 and July 1, 1908. Suksdorf

5119. WS! Isotypes: MO! WS!).
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Juncus balticus var. eremicus Jeps. Man. Fl. Pl. Calif.

198. 1923. (Holotype: Owens Lake, July 24, 1912.

Jepson 5116. JEPS!).

Plants mostly tall, 5-11 (-15) dm; rhizomes variable,

3-5 (2-6) mm diameter, with short or long internodes, the

latter often with tufted branches; culms erect, mostly ±

soft, mostly terete, often flattened in pressing, rarely spi

ral or twisted, usually stout, 1.8-5.1 (1.7-6.0) nun diameter

at the top of the upper cataphyll; medulla variable, mostly

continuous arachnoid or asterisciform, but frequently inter-

rupted; cataphylls mostly medium brown, at least basally, or

stramineous, occasionally castaneous, the uppermost mostly

loose but frequently closely appressed to the culm, mostly

membranous, otherwise chartaceous, 6-18 (-23) cm long; spathe

0.5-2.5 (-3.6) dm long, 1/12-1/3 the length of the culm;

inflorescence mostly large and loose 15-100 (-130) mm long,

the longest peduncle 9-60 (-85) mm long, flowers usually many,

6-100 (-150), mostly more than 40 per inflorescence; basal

bract 2-9 (-12) mm long, margins broad to narrow, mostly

medium, the apical spine usually much shorter than the bract

or absent, 0-4.3 (-7.0) mm long; tepals variable with

greenish midribs bordered by medium to dark brown, sometimes

almost purplish, bands, tending to be light brown or

stramineous in plants of the southern portion of the range,

the outer 3 lanceolate, acuminate to attenuate, with scarious

margin narrow or absent, 3.4-5.0 (3.2-6.0) mm long, the ler

3 lance-ovate to lanceolate, acute to mostly acuminate,
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sometimes obtuse, colored ± as the outer, the margins often

broad and hyaline, mostly shorter than the outer, 3.0-4.6

(2.9-5.3) mm long; stamens 6, 1.3-3.0 mm long, 2/5-3/5 as

long as the outer tepals the anthers 2.4-6.7 times as long as

the filament; capsules 2.2-4.0 mm long, mostly less than or

subequal to the perianth, occasionally somewhat greater,

mostly trigono-ovate, often elliptical or pyramidal, mucron-

ate or sometimes rostellate, light or medium olive-brown or

the upper portion castaneous, occasionally rufescent or cas-

taneous throughout; seeds 0.65-0.7 mm long, mostly with loose

seed coats.

Distribution. CALIFORNIA: Calaveras, Fresno, Inyo,

Kern, Kings, Lassen, Los Angeles, Merced, Modoc, Monterey,

Nevada, Placer, Plumas, Sacramento, San Bernardino, San Diego,

San Joaquin, San Luis Obispo, Santa Cruz, Shasta, Sierra,

Siskiyou, Solano, Sonoma, Sutter, Tulare, and Tuolumne Cos.

OREGON: Clackamas, Crook, Deschutes, Grant, Harney, Klamath,

Lake, Lane, Linn, Malheur, and Union Cos. WASHINGTON:

Chelan, Douglas, Franklin, Grant, Island, Jefferson, Klicki-

tat, Okanogan, Skamania, Whatcom, Whitman, and Yakima Cos.

Margins of freshwater or alkaline lakes, ponds, or

streams, near sea level to 2000 m, especially semi-arid

interior valleys and plateaus.

Representative specimens. UNITED STATES: CALIFORNIA:

Douglas Co.: near Egbert Spring, Sandberg & Leiberg 404 (UC,

WS). Inyo Co.: Jail Canon near the Burro mine, Panamint

Mts., Howell 4059 (CAS); Pine Creek Road, 2 mi w of Hwy 395,



137

Nobs & Smith 1762 (UC). Kern Co.: Tehachapi Lake, Coville &

Funston 1125 (MO); San Emigdio Canon, Davy 2003 (UC); Las

Yeguas Creek, Temblor Mts., Twisselmann 1489 (CAS); Brown

Mdw., Piute Mts., Twisselmann 3201 (CAS). Lassen Co.:

shore Butte Lake, Gillett 907 (JEPS, CAS); Willow Creek pic

nic area n of Eagle Lake, Lint & Lint C-493 (OSC). Merced

Co.: Bear Creek, Merced, Howell 2393 (CAS); Santa Rita Pa k

13 mi e of Los Banos, Nobs & Smith 14 (UC). Modoc Co.: mouth

of Crane Creek e side Goose Lake, Mason 13546 (UC); 2.2 mi e

of n e entrance to Lava Beds Nat. Mon., Thorne, Henrickson &

Tilforth 390919 (CAS, RSA). Monterey Co.: ca 32.2 km a of

Paso Robles, Interstate 5, Lint C-447 (OSC). Plumas Co.:

pasture n of Crescent Mills, Hwy 89, Lint C-1229 (OSC); s e

Portola, Nobs & Smith 1460 (UC). Sacramento Co.: Alder Cre

Reservoir, Mason 14015 (UC). San Bernardino Co.: Upper -ria

Ana Canon, Hall 7595 (UC). San Joaquin Co.: 1 mi w of San

Joaquin River between Tracy and Manteca, Wolf 504 (RSA).

Luis Obispo Co.: summit of Palo Prieta Canyon, Twisseimann

16327 (CAS). Siskiyou Co.: Grass Lake, Hwy 97, McMillan.

Nobs 805 (CAS, POM, UC); Shasta River, 2 mi n w Montague,

Wheeler 3593 (MO). Solano Co.: near the Montezuma Scho

Jepson s.n., May 14, 1892 (UC). Sonoma Co.: Petaluma

Marshes, Davy 4051 (JEPS). Sutter Co.: edge of tug.

Copeland 3270 (POM). Tulare Co.: Hanford, Eastwood

(CAS). Tuolumne Co.: Stanislaus Branch, Calif. For.

Station, Stacey 13 (UC); Hwy 108 near Cow Creek Road,

C-1222 (OSC); near French Flat, Williamson 50 (CAS,
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OREGON: Clackamas Co.: Trillium Lake, Mt. Hood area, Lint

C-1250 (OSC). Crook Co.: Hwy 26, near Marks Creek Guard

Station, Lint & Carlbom C-216 (OSC), Grant Co.: Hwy 395,

Starr Forest campground, ca 25.7 km s of John Day, Lint &

Carlbom C-214 (OSC). Harney Co.: near Burns, ca 0.8 km s

of intersection Hwy 78 and Hwy 208, Lint & Carlbom C-206

(OSC); edge of Malheur Lake, Steward & Steward 6785 (OSU,

Klamath Co.: Sycan Marsh, Lawrence 2525 (OSC). Lake Co.:

Hwy 31, s of Paisley, Lint C-1239 (OSC); lake flats near Adel,

Reeder & Merkle 134 (OSC). Lane Co.: Hwy 242, mdw ca 1.6 km

w of West Lava Campground, Lint C-1122 (OSC). Malheur Co.:

Malheur Migration Water Fowl Refuge, Lawrence s.n., June 1939

(OSC). Union Co.: West Eagle Mdws., Wallows Mts., Cusick

3107 (WS). WASHINGTON: Franklin Co.: 8 mi n of Kahlotus,

McMurray 1150 (MO, WS). Grant Co.: Coulee City to Ephrata,

Griffiths & Cotton 469 (WS); ca 1.6 km s of Electric City,

Lint C-677 (OSC). Island Co.: Cranberry Lake, Deception

Pass State Park, Whidby Island, Lint C-427 (OSC). Klickitat

Co.: ca 1.6 km n e of Gilmer, Lint, Faegri & Carlbom C-533.

(OSC); Rockland, Suksdorf s.n., June 3, 1890 (WS). Skamania

Co.: island in Butterfly Lake, Suksdorf s.n., Aug. 18, 1900

(WS). Whatcom Co.: n end of Squalicum. Lake, near Bellingham,

Lint C-439 (OSC). Whitman Co.: s end of Rock Lake, Pickett

et al 1620 (WS). Yakima Co.: Mirror Lake on slopes of Mt.

Adams, Lint, Faegri & Carlbom C-543 (OSC).

In its most characteristic form subsp. vallicola is

distinguished by its tall, stout, soft culms, relatively lai
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loose inflorescences, broad membranous upper cataphylls, and

often rostrate capsules. However, where it grows sympatri-

cally with other subspecies, especially mexicanus and cas-

cadensis, the distinctions are often blurred. In some

localities the presence of two distinct taxa is very evident;

in others, various degrees of intermediacy are found.

Subspecies vallicola is primarily a plant of lowland fresh

water and alkaline pools or lake margins. It is found also

by mountain meadows and streamsides over much of its range.

While the holotype and Rydberg's description of the taxon are

not "typical" of the subspecies in the Pacific States, they

fit within the character range as here delimited. Suksdorf's

var. condensatus differs primarily in having a congested

inflorescence, while Jepson's var. eremicus is described as

having capsules longer than the tepals. Neither of these

characters lies outside of the range of total variation found

in subsp. vallicola, and I therefore have included them

within this taxon. The holotype of var. eremicus appears to

display some genetic influence of subsp. mexicanus.

5. Juncus breweri Engelm. Trans. St. Louis Acad. Sci.

11:441. 1866. (Holotype: Near Monterey, May 24,

1861. Brewer 651 MO! Isotypes: MO! UC!). (Figs.

16, 17 and 18).

Juncus lescurii Boland. var. tracyi Jeps. Fl. Calif.

VI:249. 1922. (Lectotype: Sand dunes of Ocean

Beach at Humboldt Bay, Aug. 7, 1901. Tracy 1272.

UC!)
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Figure 16. Juncus breweri. A. Habit showing
tortuous culms (1/2X). B. Inflorescence showing character-
istic congestion of flowers (2X).
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Figure 16.
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Figure 17. Pacific States distribution of Juncus

breweri, Juncus lescurii and Juncus textilis with some of

their hybrids. Figure 18 shows a more detailed distribu-

tional map of the San Francisco Bay region (inset square).
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Figure 18. Distribution of Juncus breweri and Juncus
lescurii in the San Francisco Bay region, showing probable
hybrids with subspecies of Juncus balticus.
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Plants with culms including spathes 2.8-8.1 (1.9-

13.9) dm long; rhizomes creeping, stout, 2.2-6.5 (2-9) mm

diameter, variable, mostly with long internodes, these often

with tufted branches, occasionally with short internodes,

usually horizontal, but sometimes vertical in dunes; culms

mostly tortuous or arching, occasionally erect in standing

water, mostly terete or slightly compressed, wiry and firm,

smooth, faintly and irregularly striate when dried, without

subepidermal sclerenchyma strands, 1.0-2.2 (0.8-2.8) mm dia-

meter at the top of the upper cataphylls, medulla continuous,

never interrupted; cataphylls mostly castaneous, at least at

the base or apex, the upper portion sometimes rufescent or

partially light brown, lustrous, chartaceous, the uppermost

usually loose with ± flaring margins, 4-8 (2-13) cm long;

spathe mostly very long, 0.6-3.0 (-5.9) dm, often equal to

or longer than the culm, 1/10-11/2 (-2 1/3) times the length of

the culm; inflorescence a compact, rarely open panicle, 7-16

(5-25) mm long, the longest peduncle 0-3 (-9) mm long, the

basal bract 1.9-5.8 (1.0-7.0) mm long with usually broad,

seldom narrow or absent membranous margins, the spical spine

usually short or absent, 0-1.6 (-6.0) mm long; tepals usu-

ally dark, the broad green or grayish midribs bordered by

broad rufescent to castaneous or ± purplish-brown bands and

scarious or hyaline margins, lanceolate, acuminate, the outer

3 with dark scarious margins, 5.3-7.0 (4.9-8.0) mm long, the

inner 3 with ± hyaline margins, usually somewhat shorter,

5.0-6.7 (4.8-8.0) mm long; stamens 6, about 2/3 the length
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of the filament; capsules 3.0-4.7 mm long, mostly shorter

than the perianth, oblong ovoid, acute, the apex mucronate,

mostly castaneous, at least above, lustrous; seeds ovoid, 0.7-

1.1 mm long, the outer seed coat often loose.

Distribution. CALIFORN1 Del Norte, Humboldt,

Marin, Mendocino, Monterey, San Francisco, San Luis Obispo,

Santa Barbara, Santa Cruz, and Sonoma Cos. OREGON: Clatsop,

Coos, Curry, Lane, Lincoln, and Tillamook Cos_ WASHINGTON:

Gray's Harbor, and Pacific Cos. BRITISH COLUMBIA: Vancouver

Island and Queen Charlotte Islands.

Coastal sand dunes and sandy flats or occasionally in

marshy areas associated with the dunes.

Representative specimens. CANADA: BRITISH COLUMBIA:

Queen Charlotte Islands, ca 21/2 mi e of Masset on road to Tow

Hill, Graham Island, Calder & Taylor 35607 (OSC, WTU); sandy

seashore, Cox Island, Hardy s.n., June 21, 1950 (V); Witty's

Lagoon, Vancouver Island, Hardy s.n., Aug. 2, 1950 (V); sand

dunes by sea, Port Renfrew, Vancouver Island, Holm 369 (UBC).

UNITED STATES: CALIFORNIA: Del Norte Co.: mouth Smith

River, Nobs & Smith 1281 (POM, UC). Humboldt Co.: s or

Eureka near Humboldt Co. Beach State Park, Lint & Lint C-301

(OSC); Dry Lagoon State Park, s of Orick, Lint & Lint C-307

(OSC). Marin Co.: Stinson Beach, s end of Bolinas Bay,

Wiggins 8934 (CAS, RSA); Point Reyes Peninsula, Davy 6737

(CAS, UC). Monterey Co.: near Monterey, Brewer 651 (MO).

Mendocino Co.: mouth of Ten Mile River, Hemphill 96 (OSC).

San Francisco Co.: Point Lobos, Jussel s.n., May 7, 1933
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(CAS). San Luis Obispo Co.: Oceano Beach, Hoover 6424 (CAS);

Dune Lakes Gun Club, ca 4 mi s of Pismo Beach, Nobs & Smith

672 (CAS, UC). Santa Barbara Co.: near mouth of Santa Maria

River, Blakley 5162 (CAS). OREGON: Clatsop Co.: Brown &

Powell s.n., Sept. 5, 1935 (OSC). Coos Co.: n of North Bend,

Lint C-370 (OSC). Curry Co.: Hwy 101, s of Pistol River

Bridge, Lint C-972 (OSC); beach, 1 mi above Port Orford, Peck

8492 (WILLU). Lane Co.: mouth of Siltcoos River, s of

Florence, Sturges 256 (OSC); Cleowax Lake, Honeyman State

Park, Lint & Lint C-363 (OSC). Lincoln Co.- dunes, 22 mi n

of Waldport, Kumler 12 (OSC); s shore of Yaquina Bay, Steward

1954 (OSC). Tillamook Co.: sandy seashore, Tillamook,

Howell s.n., July 12, 1882 (CAS, OSC, WTU); ca 0.4 km s of

Tierra del Mar near Sand Lake, Lint & Lint C-46 (OSC); ca 1.6

km n of Pacific City, Lint C-247 (OSC); Nestucca Bay, Peck

1291 (WILLU). WASHINGTON: Grays Harbor Co.: ocean beach,

Westport, Henderson 2551 (WTU); 0.4 km s of Ocean City, Lint

C-64 (OSC); seashore at Taholah, Thompson 9330 (WTU). Pacific

Co.: Seaview Beach near Ilwaco, Lint C-513 (OSC).

Except for its apparent hybrids with Juncus balticus

subsp. occidentalis and its evident similarity to Juncus

lescurii, Juncus breweri is one of the most distinctive of

all members of the Juncus balticus complex. The long thick

rhizomes, tortuous culms, compact inflorescence, dark, lus-

trous, loose cataphylls, long dark perianth, and large seeds,

along with its unique habitat of coastal dunes, set this

species apart from related taxa. The frequency of apparent
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intergrades with Juncus balticus subsp. occidentalis suggests

that the two taxa, from a strict biological species concept,

should be classified as belonging to the same species. In

the interest of nomenclatural simplicity and in the absence

of breeding data or adequate chromosomal counts, greater

weight has been given to the morphological uniformity, ecolo-

gical distinctiveness, and extensive distribution of Juncus

breweri. I have therefore given it specific rank.

In addition to populations with erect culms and pani-

culate inflorescences, which are here considered to have a

probable hybrid origin, there are populations of Juncus

breweri that exhibit these same traits, but seem more likely

to be ecological variants, possibly ecotypes. Other than in

their erect culms and loose inflorescences, the plants appear

to be little different from the nearby dune forms of Juncus

breweri, having the same types of flowers, cataphylls, and

rigid culms. Cloned ramets and seedlings of this entity

grown in the greenhouse usually retained these distinctive

features.

6. Juncus lescurii Boland. (as leseurii and lesueurii), Proc.

Calif. Acad. Sci. Series I. 2:179. 1862. (Lecto-

type: Swamps, San Francisco. Bolander 2343. CAS!

Isolectotype: MO!). Engelmann (1866) in Missouri

received the specimen from Brewer marked "mis 1866"

and bearing the comment "have but two specimens."

In addition to this sheet (MBG 1818926) a duplicate

marked only "Cal State Survey, Juncus Leseurii
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Bolander, 2343 Swamp S.F. Bolander" was located in

the California Academy of Science collection (CAS

17934). No other specimens collected by Bolander

were encountered. I believe these to be isotypes,

and I designate the CAS specimen as the lectotype.

That this was not among the types rescued during the

San Francisco fire of 1906 is indicated by its large

accession number. The specific epithet, which in

Bolander's paper was spelled "Ieseurii" and indexed

(p. 235) "lesueurii," is an evident typographical

error and therefore correctable under Article 73 of

the International Code of Botanical Nomenclature

(Stafleu 1972). That Bolander's intention was to

honor his friend and mentor, Leo Lesquereaux (Jepson

1898) is indicated by his use of the spelling,

"Lescurii," a latinization of Lesquereaux (Gray 1860,

p. 38) in his "Catalogue of the Plants Growing in the

Vicinity of San Francisco . ." (Bolander, 1870).

Juncus balticus subsp. pacificus Engelmann. Trans.

St. Louis Acad. Sci. 11:442. 1866. (Lectotype:

Swamps San Francisco. Bolander 2343. MO! Isolecto-

type: Swamps San Francisco, CAS!). Engelmann had

received this specimen before he named the taxon.

He cited "J. Lesueruii" (sic) as a synonym, but on

page 480 (1868), changed his mind and accepted J.

lescuril as a species, making subsp. pacificus a

synonym. (Figs. 17, 18, 19A, B).
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Figure 19. Juncus lescurii and Juncus balticus
subsp. occidentalis (1x). A. Juncus lescurii, base of
plant. B. Same, inflorescence. C. Juncus balticus subsp.
occidentalis, base of plant.
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Figure 19.
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Plants 3-10 (2.8-14.5) dm tall; rhizomes creeping,

fairly stout, 3-6 (2-7) mm diameter, mostly with long inter-

nodes, often with tufted branches; culms erect, often ± soft,

± compressed, smooth, faintly and irregularly striate when

dried, without subepidermal sclerenchyma strands, slender to

stout, 1.1-2.9 (0.8-4.5) mm diameter at the top of the upper

cataphyll, medulla mostly arachnoid; cataphylls mostly light

brown or stramineous, rarely castaneous at the base, either

closely appressed to the culm or somewhat loose, nearly half

with flaring scarious margins; the upper mostly chartaceous,

at least at the base, otherwise membranous, 3-8 (2-10) cm

long; spathe mostly short, 4-21 (3-32) cm long, mostly less

than one-half the length of the culm; inflorescence variable,

typically a large, dense, many-flowered panicle, 15-55 (13-

85) mm long, the longest peduncle 3-31 (2-60) mm long;

flowers mostly numerous 33-60 (5-200) per inflorescence;

basal bract 2-7 (1-11) mm long with membranous margins mostly

medium or narrow to frequently absent, the apical spine 0-6

(-16) mm long; tepals with broad green or light brown midrib

bordered by medium or dark brown bands and brown scarious

margins, lanceolate, acuminate, the outer 3 4.7-6.9 (4.3-8.0)

mm long, the inner 3 usually shorter, 4.3-6.5 (4.0-6.8) mm;

stamens 6, shorter than the perianth, the anthers much longer

than the filaments; capsules 4.0-6.4 mm long, mostly shorter

than the perianth, narrowly ovoid, ± pyramidal, the apex

mucronate or ± beaked, mostly light brown with the base or

apex often castaneous; seeds 0.4-0.7 mm long, the outer coat

usually loose.
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Distribution: CALIFORNIA. Marin, Monterey, Napa,

San Francisco, San Mateo, and Santa Cruz Cos.

Salt marshes, margins of freshwater lakes and stream

mouths of the San Francisco Bay region; soil mostly sandy

loam.

Representative specimens. UNITED STATES: CALIFORNIA:

Marin Co.: edge of salt marsh, hills s e of Kentfield,

Howell 19400 (CAS); Bolinas, Howell 21349 (CAS, RSA); Liman-

tour Spit, Drakes Bay, Kawahara 1134 (CAS). San Francisco

Co.: swamp, San Francisco, Bolander 2343 (CAS); Point Lobos,

San Francisco, Davy 4010 (UC); Mountain Lake, San Francisco,

Eastwood s.n., Oct. 1917 (CAS); San Francisco, Jones s.n., in

1882 (POM); on the shores of San Francisco Bay, Kellogg 6 (CAS,

MO, RSA, UC); n shore of Lake Merced, San Francisco, Raven

10490 (CAS). San Mateo Co.: marshes at mouth of Pescadero

Creek, Nobs & Smith 1600 (CAS); Ano Nuevo Point, Wiggins &

Ferris 9289 (POM, UC). Santa Cruz Co.: pond at mouth of

Waddell Creek, Nobs & Smith 1615 (UC).

This species presents a special problem, both in nom-

enclature and in the determination of probable relationships

to other taxa. It is likely that Bolander's specimens not

only were of hybrid origin, but that examples of this taxon

collected subsequently may have been independently produced

by hybridization. One of the putative parents in each case

would have been Juncus breweri, which usually has been

classified as J. lescurii var. tracyi. The other parent or

parents would be one or more subspecies of Juncus balticus.
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The Bolander specimens that have been designated

lectotypes for J. lescurii and J. balticus subsp. pacificus

differ from the putative parents, above, in several respects.

The wiry, tortuous, more or less slender culms of J. breweri

contrast with the soft, erect, usually stouter ones of J.

lescurii, which more closely resemble those of Juncus balti-

cus subsp. vallicola. Juncus breweri generally has loose,

castaneous, chartaceous and lustrous cataphylls, while those

of J. lescurii tend to be close, lighter brown to stramineous,

membranous, except at the base and margins, and duller, all

character states suggestive of subsp. vallicola. The typical

J. breweri inflorescence is compact, while that of J. lescurii

is a dense, many-flowered panicle. Subspecies of Juncus

balticus also usually produce loose panicles, but these are

generally less dense and with fewer flowers than those of J.

lescurii. Some populations of Juncus breweri growing in

standing fresh water near dune areas also produce loose

panicles as well as erect culms, but otherwise appear to be

like the associated dune form of the species. Their differ-

ences may be more ecotypical than the result of hybridization.

The capsules of Juncus lescurii are similar to the light

brown, pyramidal, somewhat rostrate ones of many subsp.

vallicola collections, in contrast to the castaneous, ovoid,

mucronate ones of most J. breweri. The most obvious features

shared by J. lescurii and J. breweri and not normally

associated with J. balticus subsp. vallicola are the long,

dark tepals and denser inflorescence.
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In the Point Lobos area of San Francisco, two

different collections were made (Lint C-172 and C-1148) where

leaf blades were found on the plants, suggesting a J. balti-

cus subsp. mexicanus influence. In most respects, these

plants had character combinations more closely associated with

J. lescurii. Laguna Merced in the southwest portion of San

Francisco, has an unusually variable series of populations in

this complex. Along the southwest shore of the lake is a

large area carpeted with Juncus balticus (Lint C-1137

C-1141). Some of the plants have the essential features of

subsp. occidentalis, but most show also suggestions of the

influence of J. lescurii or, if it does have a hybrid origin,

its parents. At the north end of the lake, growing in or

near standing water, is a sparser population of very tall

Juncus plants with rather stout, soft culms (Lint C-1142).

These appear to be best identified as J. balticus subsp.

vallicola, although indications of J. lescurii are present.

If, as here proposed, hybrids among members of the

Juncus balticus complex occur frequently, the San Francisco

Bay area is unique in the number of taxa whose overlapping

distribution at this place should permit a maximum of gene

exchange. Juncus breweri occurs, or has occurred, on the

dunes of San Francisco and Marin counties. Juncus balticus

subsp. mexicanus grows near the coast only in the Bay area

and in southern California. Both subsp. occidentalis and

subsp. vallicola apparently occur on the San Francisco

peninsula, although possibly not in an unadulterated form.
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Juncus lescurii, as here delimited, occurs only in this

region. Where barriers to gene flow appear to be poorly

developed, as seems to be the case for J. balticus and

related species, production of a taxon such as J. lescurii

through hybridization should not be unexpected.

Nomenclatural problems are compounded in this situa-

tion. If J. lescurii represents hybrid progenies of J.

breweri and subspecies of J. balticus, then all should be

included in the latter species under a strict application of

a biological species concept. In the absence of concrete

chromosomal and breeding evidence. I believe it preferable to

follow the classification that I have proposed.

Juncus lescurii is reported from a number of locali-

ties in Argentina and Chile (Barros 1953; Buchenau 1879,

1906). Descriptions I have read and specimens I have examined

have dealt with plants that are erect and have inflorescences

that are usually paniculate although sometimes more or less

contracted, rather than ones resembling J. breweri. This

apparently highly disjunct distribution has been cited as an

example of amphitropical distribution (Raven, 1963). I sug-

gest that a more careful study of the South American material

is required before one accepts this proposed relationship.

If, as I have hypothesized, Juncus lescurii is of hybrid ori-

gin, it would be a poor candidate for long range dispersal.

Seed production appears to be low, and dispersal by rhizomes

seems highly improbable. Several subspecies of J. balticus,

including subsp. mexicanus occur in Chile and Argentina, and
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in a few cases leaf blades have been reported on the presumed

J. lescurii. Also growing in the Andes is the related taxon,

J. andicola, which is distinguished with difficulty from J.

lescurii according to Barros (1953). An alternative hypothe-

sis to amphitropical dispersal is the possibility that

indigenous hybrids were formed in South America that

paralleled the San Francisco species in general appearance

and especially in the possession of the diagnostic key char-

acter of long tepals.

7. Juncus textilis Buchenau, Abhandl. Naturw. Ver. Bromen V.

17:336. 1902. Juncus lescurii Boland. var. elatus

Watson, Bot. Calif. 2:205. 1880. (Holotype: Los

Angeles, 1868. Wood. GH! Paratype: San Gabriel

Canon, Feb. 1861, Brewer 168. US!) Dr. K. L.

Chambers examined the only Wood specimen in Watson's

herbarium at Harvard, which I also had seen, as well

as the Brewer specimen in Washington in 1971. The

former has two labels in Watson's hand, one for a

sketch of an inflorescence gives data for "Brewer

168," the other is a plain label which says, "Juncus

Leseurii Bol. var. elatus, Watson Los Angeles A Wood.

1868." This was thereby annotated as the holotype

on my behalf. The Brewer specimen at the U.S.

National Herbarium had been annotated by Buchenau

(Figs. 17, 20).

Plants often very tall, 5.5-21.2 (4.8-32.4) dm; rhi-

zomes very stout, 6-11 (-14) mm diameter, internodes short or
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Figure 20. Juncus textilis (DO. A. Inflorescence.
B. Base of plant.
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long, rarely with tufted branches; culms grayish green, stout,

2.0-5.4 (-7.5) mm diameter at the top of the upper cataphyll,

rigidly erect, ± compressed, a few twisted, definitely sul-

cate with heavy subepidermal sclerenchyma strands, the

vascular bundles enclosed by thick sclerenchyma sheaths and ±

closely packed in several overlapping rows; medulla arachnoid,

usually interrupted in mature culms; cataphylls mostly brown

and stramineous, occasionally castaneous at the base or

throughout, membranous with chartaceous margins or charta-

ceous, the uppermost usually loose, 7.5-28.0 (6-37) cm long;

spathe relatively short, 6-19 (2-24) cm long, much shorter

than the culm, 1/20-1/5 of its length; inflorescence very

loosely paniculate. noticeably secund, 50-130 (30-160) mm

long, peduncles often slender and curved, the longest 17-75

(10-110) mm long; basal bracts 2-12 (-28) mm long, the mem-

branous margin mostly medium, otherwise narrow to absent, the

apical spine 0.8 (-16) mm long; tepals usually pale green or

tinged with pale brown, the margins broad and hyaline, espe-

cially on the inner tepals, lanceolate, the outer 3 acute to

acuminate, 3.4-5.2 (2.5-5.8) mm long, the inner 3 usually

obtuse and apiculate, subequal or slightly shorter than the

outer, 3.2-5.0 (2.2-5.7) mm long; stamens 6, 1.4-2.6 (1.3-2.4)

mm long, approximately 1/3-1/2 the length of the perianth,

the anthers 2-5 times longer than the filaments; capsules 3-5

mm long, oblong-ovoid, mucronate, equal to or slightly

shorter than the perianth, reddish brown. lustrous, mostly

aborted; seeds, when produced, ca. 0.8 mm long.



162

Distribution. CALIFORNIA: Los Angeles, Orange,

Riverside, San Bernardino, San Diego, San Luis Obispo, Santa

Barbara, and Ventura Cos.

Mostly along streams and river mouths of coastal and

lower montane portions of southern California. Locally

sparse to fairly abundant in scattered patches on benches

above stream beds or at the margin of Salicornia marshes.

Soil usually sandy loam.

Representative specimens. UNITED STATES: CALIFORNIA:

Los Angeles Co.: 5 mi above mouth of Bouquet Canyon, Ewan

3431 (RSA); Tanbark Flats, Horton 410 (UC); El Monte, John-

ston 27C (POM, UC); Cobal Canyon, Claremont, Lint C-452 (OSC);

Lake Hughes Road near Elizabeth Lake Ranger Station, Lint

C-611 (OSC); San Fernando Mission, Parish 1937 (JEPS); North

Fork San Gabriel River, Peirson 1640 (JEFS, RSA); Los Angeles,

Wood s.n., in 1868 (GH). Orange Co.: Newport Lagoon, Booth

1159 (POM, UC). Riverside Co.: n side Snow Creek, Balls &

Everett 22800 (RSA, UC); Coahuilla Valley region, Barrows

s.n., (JEPS); San Mateo Canyon ca 13 mi s w of Murrieta, Zuill

192 (RSA). San Bernardino Co.: Arrowhead Hot Springs, San

Bernardino Mts., Grant 6650 (UC); Evey Canon, no of Claremont,

Johnston 24 (POM, UC); Carbon Canyon, s w of Chino, Lint

C-1193 (OSC); Lytle Creek, near San Bernardino, Parish 8013

(POM, UC). San Diego Co.: Bear Valley near Escondido,

Gander 245 (SD); base El Capitan, El Cajon Mt., Gander 2293

(SD); Black Canon, ca 10 mi s Mesa Grande, Gander 2901 (SD);

along San Luis Rey River, Wiggins 3037 (DS. UC). San Luis
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Obispo Co.: Steiner Creek, Hoover 6550 (UC). Santa Barbara

Co.: Surf, near Lompoc, Lint & Lint C-288 (OSC); mouth of

Carpenteria Creek, Pollard s.n., July 19, 1957 (RSA); Modoc

Road near Las Positas Road, Pollard s.n., Nov. 23, 1961 (RSA);

Middle Ranch Canyon, Santa Catalina Island, Thorne & Everett

34962 (RSA). Ventura Co.: Patterson Ranch, Oxnard, Davy

7638 (UC); near mouth of Ventura River, Lint & Lint C-285

(OSC); Foster Park, Pollard s.n., Mar. 17, 1945 (CAS, RSA);

Ventura Oil Fields, Pollard s.n., Dec. 7, 1947 (RSA).

This species is unique within the Juncus balticus

complex in having sulcate culms with thick subepidermal

sclerenchyma strands, and several rows of vascular bundles.

When the culm is bent, its rigid wall is cracked open in a

distinctive way that exposes the usually interrupted pith.

The plants are often exceptionally tall for this genus, at

times exceeding three meters. The inflorescence of J.

textilis is also quite distinctive, often having long, curved

rami and a subsecund or secund arrangement of light-colored

flowers.

Juncus textilis is restricted to southern California,

although it might be expected to occur in Baja California as

well. In San Diego County, and especially in Ventura County,

there appear to be possible intergrades with J. balticus subsp.

mexicanus. While retaining mostly the characteristics of

subsp. mexicanus, they are noticeably different in being

taller and stouter and having very loose, many-flowered

secund inflorescences. Although lacking the subepidermal
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sclerenchyma, several of the presumed hybrids had the culms

crack open when bent, indicating that that distinctive fea-

ture is not purely a function of the sclerenchyma. No

evidence of hybrid swarms between the two taxa was

encountered.

8. Juncus filiformis Linnaeus. Sp. Pl. 326. 1753. (Holo-

type: filiformis 5. Sheet 449.9. LINN). Sheet 449.9

is to be taken as the holotype. It is marked "5 fili-

formis" in Linnaeus' handwriting and it fits the

description except that only one culm shows slightly

the character "culmo . . . nutante . ." No infor-

mation is given as to its source. Photographs of the

above and two other sheets were borrowed from DAO.

Pinned to sheet 449.10, a sheet said to have a

Gronovius label [s 6 e p1. 2. Juncus], was an

annotation "J. setaceous" by Engelmann. However, the

specimen appears to be J. filiformis with its globose

capsules, spreading perianth, and long spathe.

Pinned to sheet 449.11 is the annotation "J. tenuis?"

by Engelmann. The specimen is not J. filiformis and

does resemble J. tenuis (Fig. 21).

Plants perennial, 3.5-4.5 (1.0-6.0) dm tall; rhizome

horizontally creeping, sparingly branched; culms terete, lax,

very slender, 0.4-1.0 (0.3-1.3) mm diameter, markedly striate

with subepidermal sclerenchyma strands; medulla arachnoid;

cataphylls stramineous, tight, the uppermost 4.0-6.5 (3.5-)

cm long, terminating in a slender mucronation or rarely with
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Figure 21. Pacific States distribution of Juncus
patens and Juncus filiformis. Juncus filiformis also has
a broad circumpolar distribution in North America and
Eurasia.
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a culm-like blade; spathe usually 1.3-2.0 dm long, 2/5-1 1/3

(-11/2) times the length of the culm; inflorescence 9-22 (-25)

mm long, the longest peduncle (0.5-) 1.0-11.0 mm long;

flowers 4-15 per inflorescence; the basal bract 2.0-4.8 (-5.2)

mm long with an apical spine 0.4-7.0 (-8.7) mm long; tepals

green, ovate to lanceolate, the outer 3 apiculate to mucron-

ate, 3-5 mm long; the inner 3 subequal to the outer, obtuse;

stamens 6, ca 1/2 as long as the tepals; anthers 0.4-0.6 mm

long, 1/2-2/3 the length of the filaments; capsule trigono-

ovoid to ± sphaeroidal, equalling or slightly shorter than

the tepals, obtuse or slightly mucronate, brownish green to

light brown, lustrous; seeds 0.4-0.5 min long, obliquely

ovoidal or ellipsoidal, finely reticulate.

Distribution. OREGON: Benton, Clackamas, Crook,

Hood River, and Wallowa Cos. WASHINGTON: Chelan, Clallam,

Jefferson, King, Okanogan, Pend Oreille, Pierce, Skamania,

Walla Walla, and Yakima Cos. IDAHO, MONTANA, WYOMING, UTAH,

ALASKA, PENNSYLVANIA, MICHIGAN, CANADA, AND EURASIA.

Plants of montane marshes and meadows to coastal

lakes and bogs. Widespread throughout the circumpolar region,

but occurring only in Washington and northern Oregon in the

Pacific States. Sea level to 1500 m.

Representative specimens. UNITED STATES: OREGON:

Benton Co.: lowland timber areas along Willamette R. 5 mi s

of Corvallis, Lawrence s.n., July 6, 1918 (OSC). Clackamas

Co.: ca 0.8 km s of Summit Mdws. near Mt. Hood, Lint C-1252

(OSC). Crook Co.: in native new field e of Prineville,
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Lawrence 1070 (OSC). Hood River Co.: damp alpine mdw, Lost

Lake, Mt. Hood region, Thompson 3643 (OSC). Wallowa Co.:

edge of Douglas Lake, Mason 3189 (OSC); swampy edge of John

Henry Lake, Mason 7119 (OSC). WASHINGTON: Chelan Co.:

along Nason Creek near Nason Creek Campground, 1 mi w Wenat-

chee Lake State Park, Dean 447 (OSC); Lake Wenatchee, Homme

s.n., Aug. 17, 1918 (WS). Clallam Co.: shores of Lake

Ozette, Otis 1771 (WS, WTU). Jefferson Co.: mt mdw Three

Prune Shelter, Olympic Mts., Schwartz 33c (WTU). Okanogan

Co.: shores of Rogers Lake, 20 mi from Lake Chelan, Elmer

717 (MO, WS). Pierce Co.: sandy wet places, Lake James,

Flett s.n., Aug. 23, 1919 (UC, WS); Sunset Park, Mt. Rainier,

Flett s.n., 1919 (WS); swampy ground at Snow Lake, Mt. Rainier

Nat'l Park, Leschke s.n., Aug. 28, 1961 (CAS); mdw Mystic

Lake, Mt. Rainier, Warren 830 (WS). Skamania Co.: border of

a mt lake, e part of co., Suksdorf 583 (WS); Butterfly Lake,

Suksdorf s.n., Aug. 20, 1892 (WS); above the "Sindersee," n

of the Race Track, Suksdorf s.n., Sept. 7, 1898 (WS). Whatcom

Co.: Schreiber's Mdw., Mt. Baker, Muenscher 8853 (UC, WS);

Rocky Creek, Mt. Baker, St. John 6706 (WS); alpine marsh near

Crouse Butte, Mt. Baker, Thompson 11230 (WTU); alpine slopes

at Twin Lakes, Thompson, 17424 (WS, WTU). Yakima Co.: Mir-

ror Lake, slopes of Mt. Adams, Lint, Faegri, & Carlbom C-540

(OSC); border of a pool, Wodan's Vale, Mt. Adams, Suksdorf

4375 (WS).

The relatively few collections available for examina-

tion revealed little difference between members of this taxon
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throughout its range and no evidence of hybridization with

other taxa. I made no detailed studies of this species.

9. Juncus patens E. Meyer. Syn. Luz. 28. 1823.

J. compressus E. Meyer. Syn. Junc. 16, 1822, not

H.B.K., 1815. (Type: Habitat near Monterey.

Haenke [not seen by me; locality uncertain]). Two

Haenke specimens identified as J. patens were

loaned to me by Dr. Jiri Sojak, of the National

Museum in Prague, one from the Prague herbarium

(PR), the other from the Charles University

herbarium (PRC). They appear to be of the same

collection as does the illustration by Buchenau

(1906, p. 132) labeled "planta anthentica Haenkei."

Both have pasted on them a paper labeled "Regio-

montana" in the same handwriting. The PR specimen

is also labeled "Juncus patens Meyer . . . Pt.

Regiomontana" in what appears to be E. Meyer's

handwriting as compared with known signed specimens.

The PRC specimen includes another label in a dif-

ferent handwriting which includes the name, J. patens

Meyer, and the locality "In regione montana Chili."

Montreal (i.e., Monterey), the locality indicated by

Meyer in his description, does not appear on the

sheets. Some collections I have made in California

and Oregon appear to be very like the Haenke speci-

mens, although most have a much darker cataphyll base.

The specimens did not fit descriptions of any Chilean
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specimens in Barro's "Las Juncaceas de la

Argentina, Chile y Uruguay," (1953). If, as I

suspect, the label "In regione montana Chili" was

added by mistake, the PR specimen should be desig-

nated as lectotype and the PRC specimen a probable

isolectotype. Meyer's original description, ampli-

fied by a longer one in Presl, Reliquiae Haenkeanae,

1830, describes this taxon well with the exception

of calling the culms compressed. (Fig. 21).

Plants densely caespitose, 2.3-10.7 (-12.0) dm tall;

rhizomes stout; culms rigid, terete, medium stout, 0.7-2.1

(-2.4) mm diameter, bluish-green, conspicuously striate or

grooved; the medulla continuous, asterisciform; the epidermis

with cells enlarged above the subepidermal strands; cataphylls

castaneous and lustrous, chartaceous, the uppermost dull

rufescent or substramineous in the upper portion, not scab-

ridulous, 42-146 (-160) mm long, the membranous apex subacute

with only a slight hyaline margin, often inrolled when loose,

the apical veins ± convergent to the slender mucronation;

spathe erect, 0.2-3.0 (-4.0) dm long, mostly 1/3-2/5 the

length of the culm, the basal sheath mostly narrow, 1/7-1/2 the

diameter of the spathe; inflorescence lax and spreading,

sometimes ± congested, 6-50 (-70) mm long, the longest

peduncle 1-26 (-36) mm long, many-flowered, the basal bract

1.2-4.4 (-5.0) mm long with the apical spine 0-3.5 (-4.5) mm

long; tepals narrowly lanceolate, acuminate, (0.7-) 1.5-3.7

mm long, greenish or light brown, ± stiff, subequal; stamens
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6, ca 1/3 the length of the tepals, the filament equalling or

longer than the anther; capsule subglobose, usually subequal

to the tepals, slightly trigonous near the apex, tardily rup-

tured, ± mucronate, lustrous; seeds 0.4-0.5 mm long,

obliquely obovate, minutely apiculate, distinctly reticulate.

Distribution. CALIFORNIA: Alameda, Contra Costa,

Glenn, Humboldt, Lake, Los Angeles, Marin, Mendocino, Monterey,

Napa, San Francisco, San Luis Obispo, San Mateo, Santa

Barbara, Santa Clara, Santa Cruz, Siskiyou, Solano, Sonoma,

and Ventura Cos. OREGON: Benton, Columbia, Curry, Douglas,

Jackson, Josephine, Lane, Lincoln, Linn, Marion, Multnomah,

Polk, Tillamook, and Yamhill Cos. BAJA CALIFORNIA: North of

Ensenada.

Wet places, particularly coastal lowland valleys and

low mountain regions of the Coast Ranges to northern Oregon

west of the Cascade Mountains.

Representative specimens. UNITED STATES: CALIFORNIA:

Alameda Co.: Oakland Hills, Bolander 2495 (UC). Contra

Costa Co.: swampy area at Alder Spring, Mt. Diablo, Bowerman

2463 (CAS). Del Norte Co.: Oregon boundary, Eastwood 12043

(CAS). Glenn Co.: near Camp Ellendale, Mendocino Nat. For.,

Lint C-653 (OSC). Humboldt Co.: Weott Ranger Sta., S. Fork,

Eel River, Benson 1742 (POM); 4.5 mi from Dinsmore's on road

to Bridgeville, Howell 12881 (CAS). Lake Co.: stream margins,

Kelseyville, Blankenship s.n., July 28, 1928 (POM, RSA). Los

Angeles Co.: bottom of canyon s of "Lemon Tank," San Clemente

Island, Munz 6735 (POM). Marin Co.: marshy pond on Hwy 1, ca
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1 mi n of Pt. Reyes Sta., Nobs & Smith 915 (UC). Monterey Co.:

Huckleberry Hill, Monterey Peninsula, Abrams 10962 (CAS, POM,

RSA, WILLU, WS). Napa Co.: 3 mi n e of Napa, stream banks,

Rose 46264 (POM, RSA, UC). San Francisco Co.: on Lobos

Creek, near San Francisco, Kellogg 13 (CAS, POM, UC); shores

of Brooklyn Creek, opposite San Francisco, Kellogg Herb.

norm. 12 (CAS, POM, RSA). San Luis Obispo Co.: Santa Lucia

Mts., Hardham 1273 (CAS); Hwy 1 on n slope of Arroyo Hondo,

Twisselmann 11708 (CAS). San Mateo Co.: pond in sand dunes

ca 1 mi s of Half Moon Bay, Nobs & Smith 1588 (UC). Santa

Barbara Co.: Cherry Canyon at foot of Black Mt., Santa Rosa

Is., Blakley 3152 (RSA); Santa Barbara, Eastwood s.n., July

30, 1917 (CAS, UC). Santa Clara Co.: Palo Alto, Santa Clara

Abrams 2231 (OSC, UC); Loma Prieta Peak, Elmer 5002 (POM,

OSC). Siskiyou Co.: Irving Creek near Soames Bar, Pollard

s.n., Aug. 11, 1948 (POM). Solano Co.: in water Lake Chabot

water reservoir, n of Vallejo, Mason & Grant 12913 (UC).

Sonoma Co.: Santa Rosa, Heller 5680 (UC). Ventura Co.: near

a stream, n e slopes of Conejo Mt., Raven & Thompson 14221

(CAS, RSA). OREGON: Benton Co.: Corvallis, Epling 5697

(OSC). Columbia Co.: between Scapoose and Gabel Ave., Abrams

8967 (POM). Curry Co.: bank Chotoa R, 4 mi above Harbor,

Peck 8902 (WILLU). Douglas Co.: South Empqua Exp. For,,

Quick 54-71 (CAS). Lane Co,: Coyote Creek Crossing, road

from Loraine to Crow, Steward & Steward 6613 (OSC). Lincoln

Co.: Beaver Creek sphagnum bog, 10 mi s of Newport, Lawrence

1521 (OSC). Linn Co.: ca 1.6 km n of Oakville Presbyterian
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Church, Lint C-176 (OSC). Marion Co.: low ground, Salem,

Peck 1274 (WILLU). Josephine Co.: mdws, Grants Pass, Howell

s.n., July 2, 1887 (OSC). Multnomah Co.: Portland, Jones

s.n., July 19, 1911 (CAS). Polk Co.: ditch by roadside, 3

mi e of Rickreall, Nelson 4343 (OSC). Tillamook Co.: Tilla-

mook Prairie, Henderson 1023 (OSC). Yamhill Co.: n w of

Newberg, Lawrence 2017 (OSC). MEXICO: BAJA CALIFORNIA:

canyon 2 mi n of Guatay Grade, 24 mi n of Ensenada, Wiggins &

Gillespie 3983 (DS, POM).

Juncus patens is easily confused with J. effusus subsp.

pacificus in the field. Both species have a dense caespitose

habit and similar inflorescences, and they are sympatric over

much of the range of the former, frequently occurring within

a few feet of each other. Juncus patens, when fresh, has a

distinct blue-green color that aids in its identification at

a distance. Other taxa of the J. effusus complex that may be

found growing near J. patens are J. hesperius, the two sub-

species of J. exiguus, and J. effusus subsp. pugetensis.

Only the last might normally be confused with J. patens,

since the others have much more slender and graceful culms.

Juncus hesperius and J. exiguus subsp. gracilis also have much

darker flowers.

In spite of the superficial similarities, close exam-

ination of these plants supports the conclusion that J. patens

does not relate closely to either the J. effusus complex or

the J. balticus complex, but, as a member of subgenus Genuini,

has affinities with both. In certain features, J. patens
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resembles several species of Juncus found only in Australia

and New Zealand. The blue-green rigid culms with enlarged

epidermal cells above subepidermal scierenchyma girders

forming distinct ridges, along with a correlating feature of

seedlings in which the first three culms are terete, are

among these features (Edgar 1964). Juncus inflexus L., a

species widely distributed in the eastern hemisphere and one

which reportedly forms hybrids with J. effusus (Nilsson &

Snogerup 1971; Stace 1970a), also possesses these character-

istics.

Among species within the scope of this study, only

filiformis shares the feature of conspicuous ridges with

subepidermal cells. The flowers of J. filiformis are much

like those of J. patens, as are the lustrous, subglobose

capsules. In habit, the two species are very different, J.

filiformis more nearly resembling J. balticus with its

creeping rhizomes.

10. Juncus drummondii E. Meyer in Ledeb. Fl. Ross. 4:235.

1853. (Drummond, "at a great elevation in the Rocky

Mts." K!). Hitchcock (1969) states "typification

recondite" for this species. However, the specimen

from Kew loaned to me appears to be the holotype.

Meyer, in his description (loc. cit.) states that a

plant collected in the high Rocky Mountains, and

described by Hooker as Junci arctici, was seen by

himself in Hooker's herbarium_ He lists J. arcticus

Hooker! Fl. bor. amer. II as a synonym. The Kew
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specimen has Drummond's collection on one side of the

sheet and a specimen of J. arcticus on the other. A

note pinned to the sheet in what appears to be

Hooker's handwriting identifies the specimen. as from

the Rocky Mountains. (F:., 22),

J. compressus var. subtriflorus B. Meyer, Linnaea

1828. J. subtriflorus Coy. Contrib, U.S, Nat. herb

4:208. 1893. 1. drummon di.. vo,r. subtriflorus

Meyer) C. L. Hitchc. Vas, Pi Pile,. 1:193, 1969:

(Chamisse, Unalaska).

J. drummondii var. longlfructus St. John,,

Soc. Wash. 44:29. 1931. (Holotype Sc. John 5018

Grouse Ridge, Mt. Baker, Whatcom Co., Wash., Aug. 8,

1923. WS!).

J. drummondii var. longifructus f. davisonii St. John,

Proc. Biol. Soc. Wash. 44:30. 1931. (Holotype:

R. T. Davison, Mt. Anderson, Jefferson Co. , Wash.

Aug. 31, 1928. WS!).

J. drummondii var, humilis Engelm, Trans. St. Louis

Acad. Sci. 2:445. 1866. (Holotype: "By the spring

on Mt. Shasta at 8900 feet. Wm. H, Brewer 1383.

13 Sept. 1862." no!).

j. naliprculus Schwarz, in Fedde's Rep. Sp. Nov. 64.26.

1961. (Type: Cultivated plant froal seeds collected

on Mt. Seymour, near Vancouvr, B.C.). (Reference

not seen)
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Figure 22. Pacific State distribution of J1ncus,
par:ryi and Juncus drurmondii. Both species also occur
in the Rocky Mountains from Colorad.o to Albel-ea juncus
drummondii also occurs in New Mexio Alaska,
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Plants perennial, strongly tufted with matted

rhizomes; 0.5-3.0 (-4) dm tall; slender, terete; upper cata-

phylls stramineous, 2-7 cm, without blades or with

rudimentary bristle 2-5 (-10) mm long; spathe short 1-2 (-3)

cm long; inflrescence sessile, flows 1-3 (-5); tepelo

green with broad membranous brown margins, lanceolate, acu-

minate, the outer 6 (5-7) mm long, the inner subequal;

stamens 6, less than 2/3 the length of the tepals, anthers

much longer than the filaments; capsule oblong, retuse at

apex; equalling or exceeding the tepals; seeds narrow-obo-

void, caudate at each end with a membranous appendage.

Distribution. CALIFORNIA: El Dorado, Fresno, Inyo,

Madera, Mono, Shasta, Siskiyou, Tulare, Tuolumne Cos.

OREGON: Baker, Deschutes, Grant, Harney, Klamath, Lane,

Wallowa Cos. WASHINGTON: Clallam, Jefferson, Lewis, Pierce,

Skagit, Whatcom, Yakima Cos. Also in ALASKA, COLORADO,

IDAHO, MONTANA, NEW MEXICO, WYOMING, ALBERTA, BRITISH

COLUMBIA.

Alpine to subalpine meadows, stream banks, rocky or

gravely talus slopes.

This species is readily distinguishable among alpine

and subalpine species of Juncus by the pseudolateral inflor-

escence, the absence of leaf blades, the elongate retuse

capsule, and the caudate seeds. No comprehensive measure-

ments were made of this species for purposes of this study.

Varietal, differences within the taxon were recognized by

Engelmann (1866), St. John (1931) and Hitchcock (1969),
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based largely on the length of the capsule. I did not attempt

to make any separations on this basis.

Representative specimens. UNITED STATES: CALIFORNIA:

El Dorado Co.: n face, slope by Echo L., Grant & Grant 7707

(UBC). Fresno Co.: near McGee Pass trail, ca 11/2 mi s w of

Red Slate Mt., Quibell 3383b (OSC). Inyo Co.: Flower L.,

Howell 25234 (POM). Madera Co.: Lake Ediza, Raven 3606

(POM). Mono Co.: Duck Pass, Pollard s.n., July 26, 1944

(POM). Shasta Co.: Cold Boiling L., Lassen Volcanic Nat.

Pk., Lint C-763 (OSC). Siskiyou Co.: Panther Mdws, Mt.

Shasta, Lint C-661 (OSC); Caribou Basin, Salmon-Trinity Alps,

Howell 13425 (POM). Tulare Co.: Eagle L., Mineral King

area, Howell 27817 (POM). Tuolumne Co.: 1 mi s w of Sonora

Pass, Yates 6181 (PON). OREGON: Baker Co.: E. Eagle Creek

drainage above Christmas Canyon, Head 1652 (OSC). Deschutes

Co.: Hwy 242, ca 2.7 km e of summit, Lint C-1119 (OSC).

Grant Co.: Mt. Ruth, Reid 314 (OSC). Harney Co.: Steens

Mts., Faegri, Chambers, Estes, s.n., July 26, 1965 (OSC).

Klamath Co.: Garfield Peak trail, Crater L. Nat. Pk., Lint

C-105 (OSC). Lane Co.: w of North Sister, Van Vechten 9

(OSC). Wallowa Co.: 19 mi s and 6 mi e of Lostine, Sturges

& Sturges 456 (OSC). WASHINGTON: Clallam Co.: Appleton

Pass trail from Olympic Hot Springs, Olympia Nat.Pk., Lint

C-77 (OSC). Jefferson Co.: Mt. Anderson, Davison, s.n.,

Aug. 31, 1928 (WS). Lewis Co.: Hwy 12, White's Pass, ca 0.4

km w of Campground road, Lint C-1083 (OSC). Pierce Co.:

Bridge across Nisqually R., Mt. Rainier Nat. Pk., Lint C-1073
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(OSC). Skagit Co.: Hidden L. Peak, Mt. Baker Nat. For.,

DeNeff 641 (OSC). Whatcom Co.: Alpine slate ledges, Grouse

Ridge, Mt. Baker, St. John 5018 (WS). Yakima Co.: Bird

Mdws., slopes of Mt. Adams, Lint, Faegri & Carlbom C-545

(OSC).

11. Juncus parryi Engelm. Trans. St. Louis Acad. Sci.

2:446-7. 1866. (Holotype. "From the headwaters

of Clear Creek and lying east of Middle Park,

Colorado Territory." C.C. Parry 360. 1861.

MO! Paratype: Rocky Mt. Alpine Flora, Lat.

39°-41°. Hall and Harbour 561. 1862. MO!) J.

drummondii var. parryi M.E. Jones, Bull. Mont.

Biol. 15:22. 1910. (Fig. 22).

Plants perennial, tufted or matted, mostly (0.5-) 1.0-

5.0 dm tall, culms slender, terete; upper cataphylls brownish

1-4 cm long, usually with a slender culmlike blade; spathe

short, (1-) 2-4 cm long; inflorescence sessile, 1-3 flowers;

outer tepals lanceolate, acuminate, brown with green midribs

and broad scarious margins, mostly 6-7 mu' long, the inner

shorter and acute to rounded; stamens 6, anthers ca 1-5 mm

long; filaments shorter; capsule narrow oblong, equal or

exceeding the tepals; acute, septifragally dehiscent; seeds

scobiform with long membranous tails at each end.

Distribution. CALIFORNIA: Alpine, El Dorado, Fresno,

Mono, Nevada, San Bernardino, Shasta, Siskiyou, Tehama Cos.

OREGON: Baker, Clackamas, Deschutes, Grant, Harney, Josephine,

Klamath, Lake, Lane, Linn, Marion, Union, and Wallowa Cos.
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WASHINGTON: Chelan, Clallam, Jefferson, Lewis, Okanogan,

Pend Oreille, Pierce, Skamania, Yakima Cos. Also in COLORADO,

IDAHO, MONTANA, WYOMING, ALBERTA, BRITISH COLUMBIA.

Alpine and subalpine meadows, gravely slopes, dry

rocky places, and streamsides.

Representative specimens: UNITED STATES: CALIFORNIA:

Alpine Co.: n end of East Blue Lake, Wolf 5247 (CAS). El

Dorado Co.: near Fallen Leaf L., Copeland 1428 (POM). Fresno

Co.: between South L. and Swede L., Headwaters of Dinkey

Creek, Quibell 378 (OSC). Mono Co.: Slate Creek Valley,

Clausen 1806 (POM); near base of Obsidian Cliffs, s w of Mono

Craters, Lint C-689 (OSC). Nevada Co.: Soda Spring, Jones

s.n., July 28, 1881 (POM). San Bernardino Co: ledge above

Dollar L., San Bernardino Mts., Munz 12723 (POM). Shasta Co.:

n side of Bumpas Hell, Lassen Volcanic Nat. Pk., Lint C-758

(OSC). Siskiyou Co.: Horse Camp slopes, Mt. Shasta, Cooke

11,496 (OSC); e end of White Mts., Wheeler 3186 (POM). Tehama

Co.: Brokeoff Mt. trail, Howell 36111 (OSC). OREGON: Baker

Co.: Rock Creek, Elkhorn Mts., Peck 5131 (WILLU). Clackamas

Co.: Mt. Hood, Abrams 9370 (PON). Deschutes Co.: East L.,

Newberry Crater, Lint C-189 (OSC). Grant Co.: Mt. Ruth,

Ried & Peirson 342 (OSC). Harney Co.: above Fish L., Steens

Mts., Lint & Carlbom (OSC). Josephine Co.: 4 mi s e of

Oregon Caves, Peck 8708 (WILLU). Klamath Co.: near summit of

Llao Rock, Crater L., Baker 6251 (OSC). Lake Co.: w slope

Drake Peak, Warner Mts., Applegate 7805 (WILLU). Lane Co.:

West Lava Campground, McKenzie Pass, Lint C-244 (OSC). Linn
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Co.: Vernal, Nash Crater laval flows, Roach, s.n., 1949

(OSC). Marion Co.: near Breitenbush L., Peck 18768 (WILLU).

Wallowa Co.: 21 mi s and 5 mi e of Lostine, Sturges 651

(OSC). Union Co.: Mirror L., base of Eagle Cap Peak,

Sharsmith 3072 (WILLU). WASHINGTON: Lewis Co.: moraines

along White R., Franklin 608 (OSC). Okanogan Co.: on top of

Mt. Bonaparte, St. John, Courtney & Parker 5358 (OSC). Pend

Oreille Co.: North Baldy Mt., Dean 455 (OSC). Pierce Co.:

above parking lot by Nisqually R., Mt. Rainier Nat. Pk., Lint

C-1074 (OSC). Skamania Co.: Big Lava Beds n of Willar,

Franklin 374 (OSC). Yakima Co.: Margins of Bird L., Mt

Adams, Thompson 11,136 (POM).

This species is readily distinguishable among alpine

and subalpine species of Juncus by the pseudolateral inflor-

escence, terete leaf blades on the upper cataphylls, and the

acute capsule with caudate seeds. No comprehensive measure-

ments were made of this species for purposes of this study.

Additional Taxonomic Notes

While examining collections borrowed from the Engel-

mann herbarium of the Missouri Botanical Garden, I noted that

type specimens had never been designated for two varieties of

J. balticus related to, but outside of the scope of this

study. I therefore designated the following lectotypes:

1. Juncus balticus Willd. var. s littoralis Engelmann.

Trans. St. Louis Acad. Sci. 2:442. 1866. (Lecto-

type: Ipswich, Mass. Oakes. 1842. MO: Possible
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isolectotype: MO!). Engelmann's original descrip-

tion states only "Atlantic Coast to the Upper

Mississippi" as the distribution of this variety.

Among the sheets from the Missouri Botanical Garden

that had the embossed symbol designating Engelmann's

herbarium and that predated his description of this

variety are nine specimens which represent syntypes.

From these, an Atlantic coastal specimen was selected

as the lectotype. Another Missouri Botanic Garden

specimen without the Engelmann embossment had an

identical label except it lacked a date. I anno-

tated it as a possible isolectotype.

2. Juncus balticus var. a montanus Engelmann. Trans. St.

Louis Acad. Sci. 2:442. 1866. (Lectotype: Rocky

Mt. Flora, Lat. 39° 41°, Hall & Harbour 567.

1862. MO! Isolectotype: MO!) Engelmann's

description of the distribution of this variety was

"Western plains and mountains." Four specimens,

predating the description and embossed to show

inclusion in his herbarium, represent syntypes.

Of these, the Hall & Harbour 567 specimen, which I

annotated as the lectotype, seemed best to reflect

the name "montanus" in its location. Another sheet

from Missouri Botanic Garden lacked the Engelmann

embossment but carried the Hall & Harbour number.

This was annotated as an isolectotype.



184

VI. LITERATURE CITED

Abrams, LeRoy. 1940. An illustrated flora of the Pacific
States. Stanford University Press, Palo Alto. Vol. I.
538 pp.

Barros, Manuel. 1953. Las Juncaceas de la Argentina, Chile
y Uruguay. Darwiniana 10(3):279-460.

Benson, Lyman. 1962. Plant taxonomy. The Ronald Press,
New York. 494 pp.

Bolander, Henry N. 1862. Juncus leseurii. Proceedings of
the California Academy of Sciences. Series I, 2:179,
181, 235.

. 1870. Catalogue of the plants growing in the
vicinity of San Francisco, embracing the flora within
100 miles of the city. Anton Roman & Co.

Buchenau, Franz. 1879. Kritische Zusa mmens tellung der bis
jetzt bekannten Juncaceen aus Sud-Amerika. Abhandlungen
des Naturwissenschaftlichen Vereins, Bremen 6:353-431.

. 1886. Die Juncaceae aus mittelamerika. Flora
1886:145-155, 161-170.

. 1890. Monographia Juncacearum. Engler's Bota-
nisch Jahrbucher 12:1-495, 497, 498, 622, 623.

. 1906. Juncaceae. In: A. Engler Das Pflanzen-
reich. IV. 36:1-284.

Burger, William C. 1975. The species concept in Quercus..
Taxon 24:45-50.

Coville, Frederick V. 1893. Botany of the Death Valley
expedition. Contributions from the United States
National Herbarium 4:1-363.

Cutler, David F. 1969. Anatomy of the monocotyledons.
Vol. IV: Juncales. Oxford University Press, London.
357 pp.

Davis, P. H., and V. H. Heywood. 1963. Principles of angio-
sperm taxonomy. Oliver and Boyd Ltd., London. 556 pp.



185

Edgar, Elizabeth. 1964. The leafless species of Juncus in
New Zealand. New Zealand Journal of Botany 2:177-204.

Engelmann, George. 1866, 1868. Revision of the North
American species of the genus Juncus. Transactions of
the St. Louis Academy of Sciences 2:424-498.

Fernald, Merritt L., and Karl M. Wiegand. 1910. The North
American variations of Juncus effusus Rhodora 12:81-93.

Gray, Asa. 1860. Manual of the botany of the Northern
United States. Rev. Ed. Ivison, Phinney & Co., New
York. 634 pp.

Hitchcock, C. Leo. 1969. Juncaceae. In: C. Leo Hitchcock,
Arthur Cronquist & Marion Ownbey, Vascular Plants of the
Pacific Northwest. Part I. University of Washington
Press, Seattle.

Holmgren, P. K. and W. Keukew. 1974. Index herbarium, part
I: The herbaria of the world, ed. 6. Rognum Vegetabile
92:1-397.

Hooker, Sir William Jackson. 1838. Flora boreali-americana.
Vol. II. Adolphus Richter & Co., London. 328 pp.

Jackson, B. D. 1928. Glossary of botanical terms. Ed. 4.
Gerald Duckworth and Co., Ltd., London. 481 pp.

Jaeger, Edmund C. 1955. A source book of biological names
and terms. Ed. 3. Charles C. Thomas, Springfield, Ill.
287 pp.

Jepson, W. L. 1898. Dr. Henry N. Bolander, botanical
explorer. Erythea 6:100-107.

. 1922. A Flora of California. Vol. I.
University of California, Berkeley. pp. 193-249.

. 1923. Manual of the flowering plants of
California. Associated Students Store, University of
California, Berkeley. 1238 pp.

Johansen, Donald A. 1940. Plant Microtechnique. McGraw-
Hill Book Co., Inc., New York. 523 pp.

L6ve, Askell & Doris LOve. 1944. Cytotaxonomic studies on
boreal plants. II. Some notes on the chromosome numbers
of Juncaceae. Arkiv for Botanik 31B:1-6.

. 1956. Cytotaxonomical conspectus of Icelandic
Flora. Act Horti Gotabergensis 20:65-290. Sweden.



186

. 1961. Chromosome numbers of central and
northwest European plant species. Opera Botanica 5:1-581.

. 1966. Cytotaxonomy of the alpine vascular plants
of Mt. Washington. University of Colorado Studies, Series
in Biology 24:1-74.

, and Marcel Raymond. 1957. Cytotaxonomy of Carex
section Capillares. Canadian Journal of Botany 35:715-
761.

Mason, Herbert L. 1957. Flora of the marshes of California.
University of California Press, Berkeley. 878 pp.

Matuda, Eizi. 1959. Las juncaceas del Valle de Mexico y sus
alrededores. Annales del Instituto Biologica de Mexico
30:89-99.

Meyer, Ernst H. F. 1819. Junci generis monographiae speci-
men. Dissertatio Inauguralis, Goettingae. 50 pp.

Mosquin, Theodore. 1968. In: IOPB chromosome number
reports. Taxon 17:93.

Munz, Philip A. 1959. A California flora. University of
California Press, Berkeley. 1681 pp.

Newcomer, E. H. 1953. A new cytological and histological
fixing fluid. Science 118:161.

Nilsson, Orjan, and Sven Snogerup. 1971. Drawing of
Scandinavian plants. Botaniska Notiser 124(3):311-316.

Nordenskiold, Hedda. 1962. Studies of meiosis in Luzula
purpurea. Hereditas 48:503-519.

Parish, Samuel B. 1910. Southern California Juncaceae.
Muhlenbergia 6:113-128.

Peck, Morton E. 1961. Manual of the higher plants of Oregon.
Ed. 2. Binfords & Mort, Portland. 936 pp.

Piper, Charles V. 1906. Flora of the state of Washington.
Contributions from the United States National Herbarium
11:1-637.

Raven, Peter H. 1963. Amphitropical relationships in the
floras of North and South America. Quarterly Review of
Biology 38:151-177.

Rydberg, Per Axel. 1904. Studies on the Rocky Mountain
Flora-XI. Bulletin of the Torrey Botanical Club 31:399,



187

St. John, Harold. 1931. New and noteworthy northwestern
plants. Research Studies of the State College of
Washington 2(3):110-116.

Savage, Spencer. 1945. A catalogue of the Linnaean her-
barium. Linnaean Society of London. 225 pp.

Sharma, Arun K. and Archana Sharma. 1965. Chromosome tech-
niques, theory and practice. Butterworths, London.
474 pp.

Snogerup, Sven. 1963. Studies in the genus Juncus III.
Observ. on the diversity of chromosome number. Botaniska
Notiser 116(2)c:142-156.

Snow, Richard. 1963. Alcoholic hydrochloric acid-carmine
as a stain for chromosomes in squash preparations. Stain
Technology 38:9-13. Baltimore, Md.

Sprague, Thomas A. 1955. The plan of the Species Plantarum.
Proceedings of the Linnaean Society of London 165:151-156.

Stace, C. A. 1970a. In: N.K.B. Robson, editor. New
Research in Plant Anatomy. Anatomy and taxonomy in
Juncus subgenus Genuini. Academic Press, London. pp. 75-
81.

. 1970b. Unique Juncus hybrids in Lancashire.
Nature 226(5241):180.

Stafleu, Franz A., editor. 1972. International Code of
Botanical Nomenclature. International Association for
Plant Taxonomy, Utrecht, Netherlands. 426 pp.

Stearn, William T. 1966. Botanical Latin. Hafner Publish-
ing Co., New York. 566 pp.

Suksdorf, Wilhelm. 1932. Washingtonische pflanzen III.
Werdenda 1(2):6.

Taylor, Roy L., and Gerald A. Mulligan. 1968. Flora of the
Queen Charlotte Islands. Part 2. Cytological aspects of
the vascular plants. Research Branch Canada Department
of Agriculture. Monogr. 4, part 2. 148 pp.

Trelease, William, and Asa Gray, editors. 1887. The botani-
cal works of the late George Engelmann. John Wilson &
Son, Cambridge, Mass. 548 pp.

Vierhapper, F. 1930. Juncaceae. In: A. Engler & K. Prantl
Die Natiirlichen Pflanzenfamilien. Ed. 2. 15a:192-224.



188

Watson, Sereno. 1880. Botany of California. Vol. II. John
Wilson & Son, Cambridge, Mass. 559 pp.

Weimarck, H. 1946. Studies in Juncaceae, with special
reference to the species in Ethiopia and the Cape.
Svensk Botanisk Tidskrift 40:141-178.


