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I. INTRODUCTION

For upwards of twenty years the writer has been paying such

attention to the assembling and investigation of various parasitic

Florideae as has been possible from his opportunities and leisure for

such work. The work was started on the coast of New England and

continued on the western coasts of North America. He has received

great help from students and friends, due acknowledgment of which

will be made in the proper places. It is hoped that the present paper

will be the first of a series dealing with the various materials brought

together at the University of California and the results of their

investigation.
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The attention of algologists was called to various protuberances

found on various red algae as being parasitic members of the Florideae

by Reinsch (1874-75, pp. 61-69) under the names of Choreocolax,

Syringocolax, etc., but he did not find cystocarps in any of his species

nor did he distinguish as clearly as desirable between parasites and

other warty growths. The first fully to describe a parasitic red alga

with characteristic reproductive organs was Solms-Laubach (1877),

who founded the genus Janczewshia. It seems fitting, therefore, to

begin the series with a consideration of this genus.

II. HISTORY

The genus Janczewskia was founded by Professor Graf Hermann

zu Solms-Laubach in 1877 to receive a mo.st interesting member of

the Florideae which he discovered parasitizing the fronds of Laurencia

ohtusa {"Chondria ohtusa") in the Bay of Naples. He named the

type species Janczewskia verrucaeformis, describing and figuring its

essential characters (1877, pp. 209-224, pi. 3), thus bringing to the

notice of the botanical world the first to be clearly recognized of a

series of holoparasites belonging to the Florideae. Ardissone (1883)

included it in his Phycologia Mediterranea and Hauck (1885, p. 524)

added the information that Janczewskia verrucaeformis was to be

found also in the Adriatic Sea. In 1892 Bornet (p. 301) lists

Janczewskia verrucaeformis as occurring on the Mediterranean coast

of France. In 1892 Schmitz (p. 625) makes mention of Janc-

zewskia among other tubercular growths on Florideae and in

1893 (p. 390) mentions it again as a true parasitic member of the

Florideae growing on a closely related genus. In 1897 (p. 432,

fig. 243, C), Schmitz and Falkenberg described Janczewskia as con-

sisting of three species : J. verrucaeformis Solms on Laurencia ohtusa

in the Mediterranean Sea, J. tasmanica (not described) on Laurencia

Forsteri on the shores of Tasmania, and an unnamed and undescribed

species on Cladhymcnia oNongifoUa, a New Zealand plant. In 1901

Falkenberg (pp. 255-261, pi. 24, figs. 16-19) published a more ex-

tended description and discussion of the species of Janczewskia, treat-

ing more or less fully of J. verrucaeformis Solms and /. tasmanica

Falk., mentioning (p. 257) the species occurring on Cladhymenia

ohlongifolia, and also one on a species of Laurencia from South Africa,

concerning which he is in doubt whether to refer it to J. verru-

caeformis or not. Oltmanns (1904, pp. 615, 644
; 1905, p. 329) includes
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descriptions of various details of the morphology and physiology of

both J. vcrrucacformis and J. tasmanica in his work on the algae.

Reinbold (1899, p. 47) mentions a species of Janczewshia under the

name "Janczewslin australis? Falk..." found on a host identified as

Laiirencia ohtusa at "Investigator Street" (Investigator Strait) in

South Australia by Miss Nellie Davey. No exact description is given,

but Reinbold says that his plant agrees with the figure of Falkenberg

(cf. Schmitz and Falkenberg. 1897. p. 431, fig. 243 C). Evidently

J. tasmanica is the species really referred to. De Toni (1903. pp. 811,

812) includes Janczewshia with two named species in liis Sijlloge

Algarum. These are practically all the references to species of

Janczewskia up to the present date, with the exception of a few notices

of the occurrence of species of the genus in California.

The first announcement of the occurrence of JanczeivsTiia in Cali-

fornia was made by Charles P. Nott in 1897 (p. 83). He states that

he found a species of this genus, supposedly /. rcrrucaeformis Solms,

on the shores of IMonterey Bay, growing on Laurencia pinnntifxla

Lam'x and also on Rhahrlonia Coulteri Harv. {Agardhiella Coulteri

(Harv.) Setchell). Concerning the plant on the latter host, it was

sterile, and further study will be necessary properly to refer it

generically. It seems certain, however, that it does not belong even

to the genus Janczewskia.

In 1901 a specimen labeled J. verrncaeformis and parasitic on

Laurencia piiinatifida was distributed from Fort Ross, California, in

the Phycotheca Boreali-Americana (Fasc. 18, no. 887, 1901). In 1903

Setchell and Gardner (p. 326) credited J. verrucaeformis to Whidbey
Island. Washington, as occurring on Laurencia pinnatifida. In 1905

the writer (p. 59) simply mentioned the work of Nott in a short

account of "The Parasitic Florideae of California."

As will be seen below, the species of Janczewskia thus referred to

J. verrucaeformis is to be found along the whole Pacific Coast of the

United States. Careful examination has shown it to be a distinct and

unnamed species.

III. MATERIALS

The materials for further study of Janczewskia have been accumu-

lating at the University of California since 1896. when Nott made

his first collections on Laurencia pinnatifida. The writer has also

collected the form on Laurencia pinnatifida several times. It has
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also been collected at various localities on the western coast of North

America by Dr. N. L. Gardner. The greater amonnt of the material,

however, has been collected at San Pedro and Santa Monica on the

coast of Southern California by Dr. Gardner and has occurred on

Laurencia suhopposita (J. Ag.) {CJiondria suhopposita J. Ag.. 1892.

p. 149), Chondria nidifica Harv., and Ch. atropurpurea Harv. The

material, thus gathered together, has been subjected to critical exami-

nation, particularly by Miss Mabel E. Brown in 1911 and by John E.

Guernsey in 1913. The notes and drawings of these graduate students

in the University of California have been available and have been of

the utmost assistance in the preparation of the following account.

IV. HOST PLANTS
From what has been said above it will be noticed that all the

specimens of Janczeivshia thus far noted by others or mentioned by
the writer have been found upon members of the Rhodomelaceae. the

same family to which Janczewskia itself belongs. Further than this,

the hosts are species of Laurencia, CJiondria, and Cladhymenia, mem-

bers of two subfamilies of the Rhodomelaceae, viz., the Laurencieae

and the Chondrieae, while the genus Janczewskia itself is clearly

closely related to Laurencia and is a member of the Laurencieae.

Among the hosts are four or five species of Tjaurencia: L. ohtusa of

southern Europe, L. Forsteri of Tasmania and Australia, L. suhop-

posita and L. pinnatifida of the western coast of North America, and

an unidentified species in South Africa. Two species of Chondria are

found among the hosts of Janczewskia, Ch. nidifica, and what passes

at present for Ch. atropurpurea, both on the southern coast of Cali-

fornia. The last of the possible eight hosts is Cladhymenia ohlongi-

folia of New Zealand. So far as the studies of others thus far pub-

lished and our own as reported below tend to show, there is evidence

that each host plant is infested with its own peculiar species of

Janczewskia. This seems certain for six of the eight hosts, where the

material has been sufficiently ample for detailed study and compar-

ison. It is probable that careful search and study will reveal still

other species of Janczewskia on other Chondrieae and Laurencieae.

It certainly affords material for careful consideration to discover that

Janczewskia, a laurencioid genus of several species at least, is con

fined in its parasitism to laurencioid and closely related chondrioid

hosts.
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V. .AIORPIIOLOGY

All the species of Janczewskia thus far puhlishod and all those

investiii'ated by the writer agree in certain g-oneral details of structure.

They all possess certain organs of contact or even of penetration of

the host plant, all po&sess a basal structure or tubercle made up of

coalescent branches to form a solid tissue, and all possess branches

projecting more or less from the wart, in some species conspicuously

free, but in others barely projecting beyond the surface of the tubercle.

The degree of extension beyond the basal tubercle varies in the same

species according to the nature of the individual plant, projecting

more in the cystocarpic and tetrasporic plants and much less, as a

rule, in the antheridial plants. For general discussion, it seems best

to consider here only the facts as published by Solms-Laubach (1877)

and by Falkenberg (1901) for Janczewskia vemicaeformis and for

J. tasmanica, since these two species represent the extremes of structure

thus far discovered in the genus.

The details of the penetration of the host by the parasitic Janc-

zewskia have been followed in both species. Solms-Laubach (1877. p.

220. pi. 3, fig. 16) describes the penetration of the host, Laurcncia

ohtusa, by a young plant of Janczewskia verrucaeformis, as being

etfected by filaments resembling the hyphae of a fungus. These hyphal

filaments are numerous, extending into the tissues of the host, pene-

trating between the epidermal cells of the host and filling the spaces

between the interior cells without, however, entering the cells them-

selves. The hyphal filaments form a more or less extended network,

are flexuous, and are composed of elongated cells which differ from

those of the rest of the parasite in shape and smaller dimensions.

Falkenberg (1001, pp. 259, 260, pi. 24, fig. 17) describes and discusses

a very young plant of Janczewskia verrucaeformis, just at the stage

of breaking through the epidermis of the host. The stage described

and figured is just where the mouosiphonous. or "protonema." stage

ceases, and the outer portion is passing over into the complex shoot

which is to develop into the tubercle. The inner mouosiphonous

portion has already penetrated into the host, where it is to establisli

pit connections with the internal cells of the host and act as nii

haustorium. Falkenberg {loc. cit., pi. 24, fig. 16) also figures the

haustoria in a somewhat older plant of J . verrucaeformis. The haus-

toria of J. tasmanica (cf. Falkenberg, 1901, p. 258, pi. 24. figs. IS. 19)

resemble those of J. verrucaeformis in being penetrating hyphal lila-
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ments, occasionally united into strands of tissue. The infection un-

doubtedly takes place at the point where the JanczewsJda is situated.

Solms-Laubach (1877, p. 211) states that J. verrucaeformis causes

a bending in the branches of the host, the tubercles being situated

on the convex side. Falkenberg (1901, p. 257) says that J. tasmanica

encircles the branch of its host and does not cause any curvature.

From the relations between the Laurencia and the haustoria of the

Janczewskia, it is evident that the latter is a parasite upon the former

in each of the two species thus far described. The color of J. verru-

caeformis is described as intense yellow, orange, or dark red (cf. Solms-

Laubach, 1877, p. 209). The color of J. tasmanica is not mentioned.

The color of the various California species investigated by the writer

varies from j^ellowish white to light pink. From the color, then, it

seems as if the degree of parasitism might vary from more or less

hemiparasitic to absolutely holoparasitic (cf. Eddelbiittel, 1910, p. 230).

Solms-Laubach (1877, p. 221) considers the tubercles, or solid basal

portion, as composite, formed by the uniting of several sets of branched

filaments. Falkenberg (1901, p. 256). after considering this view,

decides that each tubercle is an individual, although he allows that

two tubercles, growing side by side, may coalesce to form what may
seem like one. lie argues particularly from the uniformity of repro-

ductive bodies borne on each tubercle. There can be no other view

of the matter from the evidence presented to the writer in his investi-

gation of the California species, which amply confirms the account

of Falkenberg in every particular. The tubercle varies in size and

proportion to the whole thallus in the different species. In none of

the species is it over a few millimeters in any diameter and in some

cases only some fraction of a millimeter. In Janczeivskia verrucae-

formis there is little but tubercle represented in the external portion

of the thallus, the only projections being slight and most pronounced
in the cystocarpic plants. In J. tasmanica, on the other hand, the

tubercle is less developed proportionally to the free branches or arms.

Although the tubercle appears, and is, solid, it is a branching affair,

the branches being coalescent. Each branch has its own apical cell,

situated at the base of a deeper or shallower pit, exactly as is the case

in the various species of Laurencia. This has been clearly brought out

by both Solms-Laubach and Falkenberg for both Janczewskia verrucae-

formis and J. tasmanica. It is particularly well described and illus-

trated for J. verrucaeformis by Falkenberg (1901, pp. 255, 256, pi.

24, fig. 16). The sterile leaves of the Janczewskia are also represented
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as oceurring on the sides of the apical pits in the same way as in

species of Laurencia. The apical cell is also similarly situated at the

base of an apical pit in each and every one of the Californian species

to be described below (pi. 6, fig. 30).

In JanczeivsMa tasmanica, as figured by Falkenberg (1901, pi. 24,

fig. 18) there radiate out from the tubercle free branches, very slender

and cylindrical in the tetrasporic plant. The figure in the Pflanzen-

familien (1897, p. 431, fig. 243, C) is stated by Falkenberg (1901,

p. 257) to be defective in not representing the free branches suffi-

ciently slender and cylindrical. Such free branches are practically

absent in /. verrucaeformis, but are well represented in some of the

California species, at least in the tetrasporic and cystocarpic plants

as well as in J. tasmanica.

All three sorts of reproductive bodies iLsually found among the

Florideae are known in Janczewskia, and are represented on different

plants which differ slightly in other details of structure from one

another. The tetrasporangia are subepidermal, cruciate, or tripartite,

and borne either on the outer surface of the tubercle or its free

branches, or immersed in conceptacles. The antheridia are in con-

ceptacles formed of enlarged apical pits, are transformed leaves, and

variously plumose (cf. Solms-Laubach, 1877, p. 212, pi. 3, fig. 15).

The procarps are transformed leaves, arising in the apical pits, and

developing into cystocarps provided with a pericarp and carpostome

(cf. Solms-Laubach, 1877, pi. 3, figs. 5, 7, IJ-M, 17). From a basal

placenta within the cystocarp arise branching filaments, each ultimate

branch ending in a long pyriform spore (cf. Solms-Laubach, 1877,

pi. 3, fig. 17). This closely corresponds with the cystocarpic structure

as found in species of Laurencia, as does also the structure of the

antheridia and of the tetrasporangia. In all respects, then, except

in reduced form and parasitic habit, Janczewskia is very closely re-

'lated to Laurencia.
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VI. TAXONOMY

Janczewskia verrucaeformis Solms

Solms-Laubach, Mem. de la Soc. Nation, d. Sci. de Cherbourg, vol. 21, pp.

209-224, pi. 3, 1877.

Ardissone, Mem. Soc. Critt. ital., vol. 1, p. 351, 1883.

Hauck, Die Meeres Algen, p. 524, 1885.

Bornet, Mem. de la Soc. Nation, d. Sci. de Cherbourg, vol. 28, p. 301, 1892.

Schmitz und Falkenberg, in Engler und Prantl, Die Natiirl. Pfl.-fam., 1

Th.. abth. 2, p. 432, 1892.

Falkenberg, Fauna und Flora des Golfes von Xeapel. Monogr. 25, pp.

259-261, pi. 24, figs. 16, 17, 1901.

De Toni, Syll. Alg., vol. 4, sect. 3, p. 812. 1903.

Oltmauns, Morph. und Biol, der Algen, vol. 2, p. 329, figs. 583, 1 and 3,

1905.

(Eeferences to J. verrucaeformis by Nott (1897), Setchell (1901, 1905),
and Setchell and Gardner (1903) are shown below to refer to another

species.)

This species, the type of the geuus, is parasitic on Lauroicia

oMusa, growng scattered over its stem and branches, often occurring

at the intersection of two branches and forming a tubercular growth

up to 3 or -I mm. in diameter. The stems and branches of the

Laurencia are bent at the point of parasitism, the tubercle being

situated on the convex side. The color varies from deep yellow

through orange to dark red. The surface of the tubercle in the

tetrasporic and antheridial plant is somewhat wrinkled or slightly

tessellated-warty, as it is also in the young cystocarpic plant. After

the development of the cystocarps, however, the surface of the last

mentioned plant becomes covered with the projecting, nearly globular

cj^stocarps to form a botryoidal mass resembling a raspberry.

The penetration of the host is by means of a network of slender

hyphal filaments. Tetrasporic, antheridial, and cystocarpic plants are

known. The tetraspores are subepidermal, in the second or third layer

of cells, on the outer surface of the thallus, but are not described as

being situated on the sides of conceptacles formed by the enlargement

of apical pits, as in the next species. They are cruciately divided.

The antheridia are found in broad-mouthed conceptacle-like pits, ap-

parently occupying the base and loM'er sides, and are formed of broad,

plumose, profusely branched tufts which end in rows of swollen

globular cells of a clear yellow color. The procarps are formed in
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the apical pits. The young cystoearps finally emerge and at maturity

become almost or entirely superficial. The pericarp is nearly globular,

somewhat contracted above about the carpostome and at maturity is

not very thick.

Janczcivskia vernicaeformis is parasitic on Laurencia ohtiisa, is

abimdant in the Bay of Naples in summer (cf. Falkenberg, 1901, p.

259), is found in the Adriatic Sea (cf. Hauck, 1885, p. 525), and has

been collected on the Mediterranean coast of France (cf. Solms-

Laubach, 1877, p. 218, Bornet, 1892, p. 301). It is said to occur in

summer and autumn.

The writer has been unable to examine specimens of Janczewskia

verrucaeformis and has been compelled to rely entirely upon the de-

scriptions of Solms-Laubach and of Falkenberg. It is desirable that

this species be studied anew and a more extended description pub-

lished, especially as regards points of difference from, and resemblance

to, the following species.

Janczewskia Solmsii Setchell et Guernsey sp. nov.

PL 2, figs. 7, 8; pi. 3, figs. 17-19; pi. 5, figs. 26, 27

Parasitic on a species of Laurencia which has commonly passed

under the name of L. virgata (cf. Harvey, 1853, p. 71
; Collins, Holden,

and Setchell, nos. 293, 1195), but which is probably not that species

but the Chondriopsis suhopposita J. Ag. (1892, p. 149), wholly or in

part, as was determined by a study of the type specimens. The host,

then, being a true Laurencia, must receive the name.

Laurencia subopposita (T. Ag.) comb. nov.

Chondriopsis subopposita J. G. Agardh, Anal. Alg., p. 149, 1892.

Well-developed plants of this Janczewskia are 5-8 mm. in longest

diameter, globular to reniform in shape, and ivory white in color.

They are attached to the host for a quarter to nearly one-half its

circumference and the branch is strongly bent away from the point of

infection, as a rule over 90 degrees, the tubercle occupying a position

on the convex side of the curve. The surface of the sterile, antheridial.

and tetrasporic plants is very slightly tessellated, while that of the

cystocarpic plant is botryoidal in true raspberry fashion on account

of the projecting cystoearps. The penetration into the host plant is

fairly deep through scattered and slender hyplial filaments. There
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is no considerable difference between the cells of the tubercle and

those of the host as to size, shape, walls, or contents, so that it is not

an easy matter to decide just where the one ceases and the other begins.

In young plants it is possible to find the apical pits of the coalescent

branchlets thickly scattered through the surface tissues, but in adult

plants each apical pit shows reproductive bodies and have conse-

quently suffered change. The tetrasporangia are subepidermal, tripar-

tite or cruciate, and line the walls of conceptacles, or enlarged apical

pits, which thickly stud the outer surface of the tubercle and which

bear leaves (pi. 3, fig. 18; pi. 5, fig. 26). The antheridia are in broad,

ovate-pyriform conceptacles, arising in a more or less conical mass

from its broad, slightly rounded bottom (pi. 3, fig. 19; pi. 5, fig. 27).

Each tuft of antheridia is broadly conical (broadly triangular as seen

in radial section) and the main axis is almost equaled by the several

oblique lateral axes from towards the base of the cluster, making a

bouquet-like mass. These tufts resemble those figured for Janczewskia

verrucaeformis by Solms-Laubach (1877, pi. 3, fig. 15), but they do

not end in moniliformly swollen terminal hairs of a deep yellow color.

The cystocarpic plants are thickly covered with nearly glo])ular cysto-

carps in various stages of emergence from the frond (pi. 2, fig. 7;

pi. 3, fig. 17). They may be compared, also, to Solms-Laubach 's

figures (1877, pi. 3, figs. 7, 17) of the cystocarps of J. verrucaeformis,

which they resemble, but the pericarp ol" the adult cystocarps is as

thick ;is, or nearly as thick as, tlic horizontal diameter of the cavity,

consequently much thicker proportionally than as figured for J. ver-

rucaeformis. The carpostome seems to l)e a narrow, elongated aperture

at the apex of the pericar[). wliicli is not contracted just below it.

Janczewskia Solmsii resembles closely J. verrucaeformis, and these

two species are undoubtedly nnich more closely related to one another

1 liaii any other two of the six species to be considered here. J. Solmsii,

however, diff'ei-s from Ihe descriptions and figures of J. verrucaeformis

ill being somewhat larger, in lacking color, having a different dispo-

sition (>r till" tetrasporangia, having a somewhat differently shaped,

thicker-walled cystocarp, and in lacking the apparently conspicuous

slci'ilc, iiioiiilifoi'inly swollen hairs on tlie antheridia! lufts. Adding

to llicsc ( I i ff'(!i'ences a difTcrcnt species of Lnurencia as a host and a

witlely separated locality, it seems best to consider it distinct and to

describe^ if as a sc^parate species, which Mr. Guernsey and the writer

take pleasui-e in dedicating to Professor Hermann Craf zu Solms-

Laubach. the discoverer of the lypc sjx'cics and foundci' of fh(> genus.
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JanczewsJi-ia Sohnsii has been collected by Dr. N. L. Gardner, in

some abundance and at various times, at Redondo and at San Pedro,

California, always growing upon Laiirencia subopposita.

JanczewsKia moriformis sp. nov.

PI. 1, figs. 1-3; pi. 3. figs. 20, 21; pi. 4, figs. 22, 23; pi. 5, fig. 24

Parasitic on a species of Cliondria, seemingly CJiondria atropur-

purea Harv., this proposed new species forms tubercular growths of

3-5 mm. in their greatest diameters. The thalli are at first nearly

globular, becoming broadly flattened reniform at maturity. The color

is creamy white, totally destitute of any trace of red. The host plant

is only slightly if at all bent at the point of infection, forming a great

contrast to the last mentioned species in this respect. The contact

between the tubercle and the host may extend from one-quarter to

one-half the circumference of the latter. The penetration into the

host is by means of slender hyphal branched filaments, whose cells

are very granular and which form masses in the intercellular spaces

of the host very similar to those figured by Falkenberg (1901, pi. 24,

fig. 19) for Janczewskia tasmanica. The haustoria penetrate to the

central, elongated, conducting cells of the host and descend along them.

Both the cells of the parasite and those of the host, in the immediate

region of infection, at least, are usually gorged with granules.

The tubercle forms the greater part of the mass of this species, in

fact all of the antheridial plant (pi. 1, fig. 2; pi. 3, fig. 21), as a rule,

although occasionally an antheridial plant may show some very short

free branches. The free branches or arms are always present on the

tetrasporic plants, although short, reaching in length, in some cases.

0.6-0.8 mm. These branches are blunt, each provided with an apical

leaf-bearing pit, and are of equal diameter throughout their length.

The cystocarps are also borne at the tips of short branches of about

equal length, which become swollen above as the cystocarp develops

(pl. 1, fig. 3).

The tetrasporangia are subepidermal on the outer surface of tlie

free branches, resembling those of Janczewskia tasmanica Falk. (1901

pl. 24, fig. 18) rather than those of /. Sohnsii.

The antheridia occupy conceptacles either immersed completelj'

in the tubercle or only slightly projecting and provided with a pore

(pl. 3, fig. 21). In this they resemble tliose of J. verrucaeformis and

of ./. Solmsii, l)ut the structure and arrangement of the antheridia in
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the conceptacle are very different. The antheridia are found lining

the walls of the conceptacles with the exception of the opening and

projecting out from them in long, simple, plumose tufts M^hich extend

radially towards the center (pi. 4, fig. 23). There are no terminal

sterile portions as in Janczewskia verrucaeformis, as in Laurencia

pinnatifida (cf. Falkenberg, 1901, pi. 23, fig. 22), and as in L. ohtusa

(cf. Falkenberg, loc. cit., fig. 13). In structure and arrangement they

resemble those of the two following species.

The cystocarps are immersed in the tips of the free branches, often

two together in the same tip, and the tip is more or less swollen. The

wall is only one-third to one-half the diameter of the cystocarpic

cavity in thickness and opens by a narrow carpostome (pi. 5, fig. 24).

Janczewskia moriformis is intermediate in habit between the almost

purely tubercular species, J. verrucaeformis and /. SolmsU on the one

hand and the species with free branches, such as J. tasmanica and the

two new species next to be described on the other. In the structure

and arrangement of antheridia, however, it is distinctly to be arranged

with the latter group. Janczewskia moriformis has been found grow-

ing in abundance on Chondria atropiirpurea at Santa Monica, Cali-

fornia, by Dr. N. L. Gardner, both in November, 1912, and February,

1913.

Janczewskia Gardner! Setchell et Guernsey sp. nov.

PL 1, figs. 4-6; pi. 3, figs. 15, 16; pi. 5, fig. 25

J. verrucaeformis Nott, Erythea, vol. 5, p. 83, 1897
;

Setchell in Collins,

Holden and Setchell, Phyc. Bor.-Am., Pasc. 18, no. 887, 1901; Setchell

& Gardner, Univ. Calif. Pub., Botany, vol. 1, p. 326, 1903 (not of

Solms-Laubach) .

Parasitic on Laurencia pinnatifida, this species forms large, irreg-

ular masses of a light pinkish tint on all portions of its host, its shape

being much more irregular than that of any other species, due partly,

perhaps, to the flattened stems and branches of the host plant. It

may occiir on one surface, in which case the flattened host is bent

back from it, sometimes even to a right angle, or it may also occur on

the short and almost cylindrical branchlets of the host -with little if

any bending. It often partially encircles the host plant.

The penetration of the host takes place by means of slender hyphal

branches which penetrate to the central elongated cells of the host and

often form masses in the intercellular jelly. At the regions of pene-
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tration the epidermal cells of the host elongate in the anticlinal direc-

tion to twice their length and become less than half their normal width,

thns producing a coiis])i('U()iis palisade-like layer.

The tetrasporic plant is the largest, at least among those observed

by the writer, reaching 10 mm. in its greatest diameter, ordinarily,

however, as much as 8 mm., and is a more or less flattened cushion

fl^l. 1. fig. 5), covered with slender, free branches projecting as mnch

as, or a little more than, 2 mm. These free branches are blunt, of

equal diameter throughout, and simple. The antheridial y)lant is

usually much smaller, about 4 mm. in greatest diameter, more nearly

globular or somewhat flattened (pi. 1, fig. 6: pi. 3, fig. 16), more or

less moriform, with the crowded short free branches which are 0.6-0.8

mm. long and slightly enlarged above in fertile condition. The cysto-

earpic plant (pi. 1, fig. 4; pi. 3, fig. 15) is nearly as large as the tetra-

sporic, reaching a greatest diameter of 8-9 ram., is flattened and

irregular, with its crowded free branches 1.0-1.5 mm. long and more

or less swollen above at maturity of the cystocarps, of which two

frequently occupy the same summit.

The tetrasporangia are tripartite and subepidermal on the outer

surfaces of the free branches. The antheridia occur in almost globose

or ellipsoidal conceptacles lining the entire inner surface. They occur

in closely crowded, elongated, simple plumes which project inwards

towards the center (pi. 5, fig. 25). They are in structure and arrange-

ment very similar to those of J. moriformis, but they are more slender

and more crowded.

The cystocarps occur singly or in twos at the tips of the free

branches. The walls are moderately thick and the spores and sporif-

erous filaments are more slender and more eroAvded than in anv of

the preceding species.

Janczeirskia Gardncri differs from J. moriformis in the uniformly

greater length of the free branches and in the dimensions and abund-

ance of the antheridial plumes and the sporogenous tissues in the

eystocarp.

Janczcicskia Gardncri is found on Laurcncia pinnatifida, particu-

larly on that broad, coarse form called L. ^pcctohilis by Postels and

Ruprecht. It has been collected on Vancouver Island, B. C, by John

]\racoun ; at W]iidl)ey Island, Washington, and near San Francisco,

Pacific Grove and San Pedro, California, by N. L. Gardner; at Fort

Roas (cf. Phyc. Bor. Am., no. 887) and about San Francisco. Cali-

fornia, by the writer; and at Monterey and Pacific Grove. Califoi'iii;i.
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by C. P. Nott and the writer. It is the plant, as noted above, which

has been confused with Janczewskia verrucaeformis by the writer and

others, and will doubtless be found wherever the Pacific Coast form of

Laurencia pinnatifida is abundant.

It may be mentioned here that Reinsch (1874-5, p. 65, pi. 58)

has figured and described a parasite on Laurencia pinnatifida from

the Straits of Magellan which he names Choreocolax macronema. It

is possible, but by no means certain, that this plant of Reinsch may
ultimatelj^ prove to be a Janczewskia and possibly even identical with

J. Gardneri. Were it not for the host plant being identified as the

same, however, the suspicion would not obtrude itself in this con-

nection.

Janczewskia lappacea sp. nov.

PI. 2, figs. 9-14; pi. 6, figs. 28-32

Parasitic on Chondria nidifica Harv., the plants of this species

form pink burrlike growths on the stems or branches, or at the inter-

sections of the two, and reach a maximum diameter of from 3-5 mm.

The thalli in this species are more regTilar in general outline than

those of the last species, being flattened globular with radiating free

branches which are proportionally long, especially in the tetrasporic

and cystocarpic plants.

The penetration of the host plant is most conspicuous and most

complete and there is usually a slight bending at the point of infection.

The cells of the body of the tubercle are gorged wnth granules, as are

also the short cells of the branched, hyphal, penetrating filaments

which encircle all the inner cells of the host and show, in a cross-

section (pi. 6, figs. 28, 29), as a perfect network, the slender, granular

cells of the hyphal filaments being conspicuous among the large,

rounded, clear cells of the host. Pit connections between the haus-

toria of the parasite and the cells of the host are conspicuous (pi. 6,

fig. 29). The epidermis of the host has the cells very much elongated

in the region of the attachment of the parasite.

The tetrasporangial plant (pi. 2, figs. 10, 13) is about 5 mm. in

greatest diameter, flattened globular, with the tubercle rounded and

the numerous spreading, slender free branches 1.5-2 mm. long.
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The antheridial plant Cpl. 2, figs. 11. 14) is nearly globnlar. a])out

3 mm. in greatest diameter. The tubercle is flattened and thin and

the free arms bearing the male coneeptacles short. 0.2-0.6 mm. in

length.

The cystocarpic plant (pi. 2, figs. 9, 12) reaches a greatest diameter

of about 5 mm., is flattened globular, and has sprawling free branches

up to about 2 mm. in length.

The tetrasporangia are subepidermal and tripartite on the outer

surfaces of the free branches.

The antheridial coneeptacles arc single or d()ul)le {\)\. 6, figs. 31,

32) at the tips of the free branches, which are slightly enlarged above.

The coneeptacles are ellipsoidal and the plumose antheridial tufts

line the entire cavity radiating towards the center. The plumose tufts

are shorter and less regular than in J. moriforniis and J. Gardneri,

approximating the shape of those of J. Solmsii and J. verrucaeformis,

but being, however, more plumose and less bouquet-like.

The cystocarps are mostly single in the slightly enlarged apex of

the free arm (1.0-1.5 mm.) with a moderately thick pericarp.

Janczewskia lappacea differs from J. moriformis and J. Gardneri

in proportions chiefly, viz., in general dimensions and in proportion

of length of free branch to thickness of tubercle, these two giving the

plants a decidedly different aspect. It differs also somewhat in details

of the shape of the antheridial clusters. From J. verrucaeformis and

J. Solmsii it differs fundamentally in arrangement and shape of anthe-

ridial clusters as well as in the much greater development of free

branches. It is probably closely related to J. tasmanica Falk., and a

comparison of the two species is to be found under the latter.

It has been collected on several occasions in as many years by

Dr. N. L. Gardner, parasitic on Chondria 7iidifica in the waters of

Southern California in the neighborhood of San Pedro.
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Janczewskia tasmanica Falk.

Falkenberg, in Schmitz und Falkenberg. in Engler und Prantl, Die natiirl.

Pfl.-fam.. 1 Th, abth. 2, p. 432, 1907 (nomen nudum) ;
Fauna und Flora

des Golfes von Neapel, 25 Monogr., pp. 2.57-259, pi. 24, figs. 18, 19, 1901

(descr. and figures).

De Toni, Syll. Alg., vol. 4, sect. 3. p. 812, 1903.

Oltmanns, Morph. und Biol, der Algen, vol. 2, pp. 329, 330, figs. 583, 2.

1905.

Falkenberg in Schmitz iind Falkenberg, in Engler und Prantl.

Die 7iatilrl. Pfl.-fam.. (1 Th., abth. 2, p. 432, 1897). mentions a Janc-

zewsTiia which he names J. tasmanica as occurring in Tasmania, and

the inference is that it occurs on Lanrencia Forsteri. He also figures

this species (loc. cit., fig. 243 C) on the previous page. These refer-

ences, of course, constitute only a nomen nudum. Later Falkenberg

(1901. p. 257; pi. 24, figs. 18. 19) describes and figures Janczeivskia

tasmanica, thus placing it among the species to be considered as

established. Much, however, remains to be investigated before it can

be regarded as fully known. The writer, although he has not had

the opportunity of examining any specimens, has attempted below to

state what is known about this species and to compare it with the

species described above.

Parasitic on Laiirencia Forsteri, Janczeivskia tasmanica forms its

more or less stellately branched tufts most commonly where a side

axis springs from the main axis. It does not cause any curvature or

bending of the host plant at the point of infection.

The penetration into the host plant does not disturb even the

epidermal cells of the host, except that they are separated from one

another to allow the penetration of hyphae. or occasionally of more

complex filaments or strands of tissue which make their way between

the cells of the host plant to the very center. Only the tetrasporangial

plant is figured or described. From the figure, that seems to be a

plant of 3-4 mm. in greatest diameter. The tubercle or solid portion

is 0.5-1.0 mm. thick, flattened, and encircling the entire host plant at

the region of infection. From about one-third of the surface of the

tubercle arise slender simple, or occasionally branched, free branches.

1-2 mm. in length and not over 0.5 mm. in diameter. The tetraspo-

rangia are borne subepidermally on the upper portions of the free

branches. Falkenberg does not mention having examined either anthe-

ridial or cystocarpic plants, consequently extended comparison with

the species of Janczewskia described above is impossible.
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Janczewskia tasmanica is close to J. Jappacea, which it seems to

resemble closely in habit. The differences, so far as may be relied

upon at present, are: (1) that of host plant; (2) some difference in

details of penetration of host plant and especially the less effect, in

/. fasmanica, upon the epidermal cells of the host; (3) that J. tas-

ma)iica encircles the host where J. lappacea does not; and (4) possible

differences which may be found in the antheridia. On the whole, it

seems best to regard J. lappacea, for the present at least, as a distinct

but closely related species.

Janczewskia tasmanica is said by Falkenberji' (1901, p. 257) to be

abundant on Laurencia Forsteri in South Australian waters.

Janczewskia, species imperfecte cognitae

Besides the six species enumerated above, there are certain species

of Janczewskia, as has been mentioned earlier, which are too little

known for description or comparison. They are of interest in con-

nection with the six species described, as indicating that the genus

Janczewskia is likely to be found to be a considerable one. It seems

best to enumerate these in this place in order that attention may be

called to them in the hope that more material may be obtained and

further search made for members of the genus on hosts likely to be

infested.

1. Janczewskia on Cladhymenia oblongifolia

Schniitz, ('/( Schiiiitz iind Falkenberg, in Engler uiid Prantl, Die natiirl.

Pfl.-fam., 1 Th.. abth. 2. p. 432, 1897.

Falkenberg, Fauna und Flora des Golfes von Neapel, Monogr. 25, p. 257,

1901.

The only information published of this species is that given by

Schmitz, which is merely a mention of it. and Falkenberg 's statement

that it remains unknown to him.

2. Janczewskia on a species of Lanrencia from South Africa

FalUonberg, Fauna und Flora des Golfes von Neapel, Monogr. 25. p. 257,

1901.

All lluit is known of this is Falkenberg's .statement that he found

a parasite on a species of Laurencia from South Africa which he feels

compelled to consider a species of Janczewskia, but whieli was so

inideveloped that li(> could not doterniine whether it iiiiiiht be J. vrrru-

cacformis or not.
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3. "Janczewskia australis? Falkbg." in Eeinbold, Meeres

Algen von Investigator Street (Siid Australien). Hedwigia, vol. 38, p. 47

1899; De Toni, Syll. Alg., vol. 4, sect. 3, p. 812, 1903 (under /. tasma-

nica with a query).

Apparently this nomen nudum was intended for J. tasmanica to

apply to a plant found on a Laurencia, determined as L. ohtusa, sent

to Reinbold from Investigator Strait near Adelaide. South Australia.

In view of the results of the investigations on California species de-

tailed above, it seems that further investigation of this plant is needed

to settle definitely its exact status within the genus. It seems probable

to the writer that this plant may belong to a distinct and, as yet,

unnamed species, since Reinbold compares it with the figure in the

Nati'uiichen Pflanzenfamilien (I. 2, p. 431, f. 243 C). which Falken-

berg later (1901, p. 257) states does not properly represent his Janc-

zewskia tasmanica.

VII. RELATIONSHIPS

In the first place are to be considered the relationships between

the genus Janczeivskia and other genera. These have been adequately

dealt vnth by Solms-Laubach (1877, p. 217). who recognized his plant

as a member of the Rhodomelaceae and not distantly removed from

Laurencia itself. Schmitz and Falkenberg (1897, p. 432) and all

following writers have placed Janczeivskia in the Rhodomelaceae in

close proximity to Laurencia in the sul3-family Laurencieae. Schmitz

(1893, p. 390) has called attention to the fact that Janczeivskia is one

of the several parasitic Florideae whose host plant is a member of the

same famil.y, and Batters (1892, p. 66). in describing Gonimopliyllum

Buffhami, a delesseriaceous parasite on the delesseriaceous genus

Nitophyllum, also speaks of Actinococcus and Janczewskia as examples

of Florideae parasitic on plants of the same family to which they

themselves belong. All four new species proposed above have cysto-

carps which agree in all essential details M'ith those of Janczewskia

verrucaeformis and with those of the Rhodomelaceae in general. Be-

sides the structure of the cj'stocarp, all the species of Janczewskia,

including the four new species described above, have the same sort of

apical pit with the apical cell projecting slightly from the bottom of

it, which is characteristic of the Laurencieae and not found in any

of the other sub-families, although something remotely like it occurs

among the Chondrieae.
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There remain to be oonsidered briefly the interrelationships of the

species of JanczewsJcia. The species may be divided into two groups
on account of their more obvious resemblances, of which the first may
receive J. verrucaeformis and J. Solmsii and the second the remainder

of the species, but which certainly includes J. moriformis, J. Gardneri,

and J. lappacea. J. tasmanica, undoubtedly, belongs to the second

group, but our knowledge of it is, as yet, fragmentary.

The members of the first group, viz., J. verrucaefonnis and J.

Solmsii, are practically devoid of free branches, the projecting cysto-

earps hardly counting as such. Besides the absence of free branches,

these two species differ from those referred to the second group in

the shape of tlie antheridial tufts and their arrangement in the anthe-

ridial conceptacle. In Janczeivskia verrucaeformis and in J. Solmsii

the antheridial tufts are as broad as. or broader than, they are long,

being bouquet-like rather than elongated plumose, and occupy the

base and but very little of the sides of the antheridial receptacle, thus

giving the conceptacles a very characteristic appearance in radial

section. Since Janczeivskia verrucaeformis is the type of the genus,

it is proposed that this section of the genus be called Eujanczeivskia.

The second section of the genus may similarly be designated as Hetero-

janczeivskia. The four species, viz., J. moriformis, J. Gardneri, J.

lappacea, and J . tasmanica, assigned to this section agree in having a

greater or less, but always, if we except perhaps the antheridial plant

of J. moriformis, a decided development of free, armlike branches.

The antheridia of the species of this section, with the exception of

J. tasmanica, where they are not yet described, are long plumose and

line the whole antheridial conceptacle, radiating from the point of

attachment on the wall towards the center of the conceptacle.

In the species of Heterojanczeivskia the length of the free branches

varies, being least in /. moriformis, where the antheridial plant is

nearly, or at times, quite devoid of them, through J. Gardneri, where

they are of intermediate length, to J. lappacea and J. tasmanica. which

have the longest free branches.

At the close of this account these various relationships will be

brought out in connection with the formal diagnoses attached to the

new names proposed.
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VIII. DISTRIBUTION

Falkenberg (1901, p. 257) has already called attention to the extra-

ordinarily extensive distribution of the members of the parasitic genus

Janczeivskia. In his account, species of this genus are credited to the

Mediterranean Sea, to New Zealand, South Australia, and to the Cape
of Good Hope. Later references and the present account have shown

that the genus is also well developed on the coast of California. There

seems to be no reason why they may not also be foimd in intermediate

regions and thus be world-wide in their distribution, especially since

Laurencia species are found in practically all the warmer waters of

the world.

Thus far the species have been found in temperate seas, and it

may be that they will be found to be restricted to such waters. Lau-

rencieae and Chondrieae, their hosts, while not occurring in the colder

waters, are abundant in both the warmer temperate and the tropical

waters. It seems, certainly, a reasonable expectation that Janczewskia

species may be found wherever Laurencia and Chondria species

flourish.

IX. DIAGNOSES

Janczewskia Solms.

Sectio I. Eujanczcwskia sect. nov.

Thallis externis tuberiformibus, solidis, lente lobatis aut mammoso

areolatis, ramis liberis nullis; antheridiis in thyrsis latis basim concep-

taculorum masculorum vestientibus.

1. J. verrucaeformis Solms.

2. J. Solmsii Setchell et Guernsey sp. nov.

Thallis tuberiformibus, sphericis vel late reniformibus, 5-8 mm.

diam. max., luteo-albis; masculis parvioribus femineis sporangiferisque

majoribus; tetrasporangiis in parietibus conceptaculorum immersis,

sub epidermide positis, triangulo divisis
;
antheridiis in thyrsis late

conicis, basim conceptaculorum masculorum investientibus, pilis sterili-

bus nullis
; cystocarpiis maturitate prominentibus, globulis, pericarpio

crasso.

In thallis Laurenciae suhoppositae parasitica prope "San Pedro"

et "Redondo," in ditione Californiensi ubi detexit Dr. N. L. Gardner.
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Sectio II. Heterojanczeivskia sect. nov.

Thallis externis e partibus cluabus; parte solida basali (tuberciilo)

et parte a ramis liberis eonstituta
;
antheridiis in thyrsis anguste phi-

mosis parietes totos conceptaeuloriim masculonim vestientibiis.

3. J. moriformis sp. nov.

Thallis initio globnlis deinde late reniformibns, 3-5 mm. diam.

max., dilute roseis. tnberculis solidis basilaribns ramos breves geren-

tibus; thallis masculis parvioribus ramos liberos brevissimos aut nuUos

gerentibus; thallis sporangiferis femineisque ramos breves, 0.6-0.8

mm. gerentibus; tetrasporangiis sub epidermide in parte superiore

ramorum liberorum brevium triangulo divisis; antheridiis longe et

anguste phimosis, parietes totos conceptaculorum masculorum vestien-

tibiis ad centrum radiantibus. pilis sterilibus nullis; cystocarpiis in

apicibus ramorum brevium immersis, pericarpio moderate crasso.

In thallis Chondriae atropurpureae parasitica, prope Sanctara

Monicam in ditione Californiensi ubi detexit Dr. N. L. Gardner.

4. J. Gardneri Setchell et Guernsey sp. nov.

Thallis initio giobulis deinde irregulariter complanatis lobatis(|ue,

4—10 mm. diam. max., dilute roseis, tuberculis solidis complanatis

ramos liberos moderate longos gerentibus : thallis masculis parvioribus

giobulis. ad 4 mm. diam., ramos liberos congestos, 0.6-0.8 mm. longit

gerentibus; thallis sporangiferis ad 10 mm. diam. max., complanatis

et lente lobatis, ramos congestos ad 2 mm. longit. gerentibus: thallus

femineis complanatis ad 8 mm. diam. max., ramos congestos 1.0-1.5

mm. gerentibus; tetrasporangiis sub epidermide in parte superiore

ramorum liberorum, triangulo divisis; antheridiis in thyrsis longe et

anguste phimosis parietes totos vestientibus, ad centrum conceptacu-

lorum masculorum radiantibus
; cystocarpiis in apicibus lente tumidis

ramorum liberorum immersis, pericarpio moderate crasso.

In thallis Laurenciae pinnatifidae parasitica, in oris insulae "Van-

couver" ditione Columbiae Brittanicae, ubi detexit J. Macoun ; in oris

insulae "Whidbey", ditione Washingtoniensi. ul)i detexit N. L. Gard-

ner; in ditione Californiensi ad "Fort Ross," ubi detexit W. A.

Setchell, prope "San Francisco," ubi detexit N. L. Gardner, prope

"Monterey," ubi detexit C. P. Nott, et prope "San Pedro," ubi

detexit N. L. Gardner.

5. J. lappacca sp. nov.

Thallis perfecte aut complanate giobulis, 3-5 mm. diam. max.. albis,

tuberculis solidis exiguis ramos liberos radiantes gerentibus; thallis

sporangiferis, complanato giobulis, ad 5 mm. diam. max., ramis liberis
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eongestis, gracilibus, 1.5-2.0 mm. longit. ;
thallis masciilis regulariter

globiilis. ad 3 mm. diam.. ramis liberis divergentibns et distantibns.

0.2-0.6 mm. longit. ;
thallis femineis complanato globiilis, ad 5 mm.

diam, max., ramis liberis irregulariter divergentibns, gracilibus, 1.0-

1.5 mm. ( ?) longit.; tetrasporangiis sub epidermide in parte superiore

ramorum liberorum triangulo divisis; antheridiis in thyrsis moderate

anguste phimosis brevioribus, parietes totos. coneeptaeuloriim maseu-

lorum vestientibus et ad centrum radiantibus
; cystocarpiis in apicibus

lente tumidis ramorum liberorum immersis, pericarpio moderate crasso.

In thallis Clwndriae nidificae parasitica prope "San Pedro" in

ditione Californiensi ubi detexit Dr. N. L. Gardner.

6. J. tasmanica Falk.
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EXPLANATION OF PLATES

PLATE 1

Janczewskia moriformis Setchell

1. Portion of a plant of Chondria atropurpurea bearing two cystocarpic plants

of JancsewsMa moriformis. X 10 diam.

2. Portion of a plant of Chondria atropurpurea bearing two antheridial plants

of Janczewskia moriformis. X 10 diam.

3. Portion of a plant of Chondria atropurpurea bearing a tetrasporic plant of

Janczewskia moriformis. X 10 diam.

Janczewskia Gardneri Setchell & Guernsey

4. Portion of a plant of Laurencia pinnatifida bearing a cystocarpic plant of

Janczewskia Gardneri. X 10 diam.

5. Portion of Laurencia pinnatifida bearing a tetrasporic plant of Janczewskia,

Gardneri. X 10 diam.

6. Portion of Laurencia pinnatifida bearing an antheridial plant of Janczewskia

Gardneri. X 10 diam.

[24]
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PLATE 2

Janczewshia Solmsii Setchell & Guernsey

7. Portion of Laurencia suhopposita bearing a cystocarpic plant of JanczewsMa

Solmsii. X 10 diam.

8. Portion of Laurencia subopposita bearing an antheridial plant of Janczew-

sl'ia Solmsii. X 10 diam.

JanczewsMa lappacea Setchell

9. Portion of Chondria nidifica bearing a cystocarpic plant of JanczewsMa

lappacea. X 10 diam.

10. Portion of Chondria nidifica bearing a tetrasporic plant of JanczewsMa

lappacea. X 10 diam.

11. Portion of Chondria nidifica bearing an antheridial plant of JanczewsMa

lappacea. X 10 diam.

12. Diagram of section through a cystocarpic plant of JanczewsMa lappacea

on Chondria nidifica. X 10 diam.

13. Diagram of section through a tetrasporic plant of JanczewsMa lappacea

on Chondria nidifica. X 10 diam.

14. Diagram of section through an antheridial plant of JanczewsMa lappacea
on Chondria nidifica. X 10 diam.

[26]
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PLATE 3

JanczewsMa Gardneri Setchell & Guernsey

15. Diagram of section through a cystocarpic plant of JanczeicsTcia Gardneri

on Laurencia pinnatifida. X 10 diam.

16. Diagram of section through an antheridial plant of Janczeivsl'ia Gardneri

on Laurencia pituiatifida. X 10 diam.

JanczewsMa Solmsii Setchell & Guernsey

17. Diagram of section through a cystocarpic plant of Janczewslcia Solmsii

on Laurencia subopposita. X 10 diam.

18. Diagram of section through a tetrasporic plant of Janczewsliu Solmsii

on Laurencia sultopposita. X 10 diam.

19. Diagram of section through an antheridial plant of JanczewsVia Solmsii

on Laurencia suiopposita. X 10 diam.

JanczewsMa moriformis Setchell

20. Diagram of section through a tetrasporic plant of Janczewslcia moriformis
on Chondria atropurpurea. X 10 diam.

21. Diagram of section through an antheridial plant of Janczeu'skia moriformis
on Chondria atropurpurea. X 10 diam.

[28]
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PLATE 4

JancsewsTcia moriformis Setchell

22. Transverse section through the frond of Chondria atroinirpurea at point

of parasitism of JancsewsTcia moriformis showing penetration of parasite (shaded

filaments) into the host plant. X 300 diam.

23. Vertical section through an antheridial conceptacle of JanczewsTcia mori-

formis. X 300 diam.

[30]
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PLATE 5

JancsewsJcia moriformis Setchell

24. Vertical section through a cvstocarp of Janczewskia moriformis. X 300

diam.

Jancsetvskia Gardneri Setchell & Guernsey

25. Vertical section through an antheridial conceptacle of Janczexvskia Gard-

neri. The dotted lines show position of opening. X 300 diam.

Janczewskia Solmsii Setchell & Guernsey

26. Vertical section through a tetrasporic conceptacle of JanesewsMa Solmsii.

X 300 diam.

27. Vertical section through an antheridial conceptacle of Janczewskia Solmsii.

X 300 diam.

[32]
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PLATE 6

JanczeivsMa lappacea Setchell

28. Transverse section through the frond of Chondria nidifica at point of

parasitism of Janczewslcia lappacea showing penetration of parasite (shaded fila-

ments) into the host. X 300 diam.

29. Portion of section shown in fig. 28 to show relation of pits of the para-
site (shaded cells) and those of the host (unshaded cells). X 300 diam.

30. Vertical section of tip of free branch of JancseivsMa lappacea to show

apical pit with hairs, etc., arising towards the base. X 300 diam.

31. Vertical section through the tip of a free branch of Janczewslcia lappacea
to show an antheridial conceptacle. X 300 diam.

32. Vertical section through the tip of a free branch of JanczeivsMa lappacea
to show two antheridial conceptacles. X 300 diam.

All the drawings were made by Miss Helen Gilkey under the direction of

W. A. Setchell.

[34]
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PHYTOMORULA REGULARIS, A SYMMETRICAL
PROTOPHYTE RELATED TO COELASTRUM

BY

CITAELES ATWOOD KOFOID

A protophyte with a eoenobium of exceptional re^larity and

remarkable resemblance to a lenticular egg with equal cleavage, in a

sixteen-cell stage, was discovered in a local reservoir in Berkeley in

March, 1912. This reservoir is mainly used for pressure, receiving

from time to time some water pumped from the alluvial fan at Xiles,

California, but mainly fed at this season of the year by creek and

spring water from the Berkeley Hills. Its plankton contains only

species normal to the season and to clear, spring-fed waters of lirief

impounding. It is composed principally of Anuraea cochlearis, A.

tecta, A. aculeata, with a few Daphnia hyalina, and Diaptomus Bakeri.

It was remarkably free from phytoplankton this year, having only a

few Synedm, Fediastrum boryanum, Scenedesmus quadricauda. S.

curvatus and S. ohliquus, some small spheroidal forms resembling the

smallest phases of Sphaerocystis Schroeteri, a species which is abundant

in the summer, a few Volvo.r, sp., and numerous minute flagellates.

In comparison witli other standing or spring-fed waters in this season

of the year the water of this reservoir is exceptionally free from

phytoplankton. Its cement bottom and walls bear a slight coating,

largely of diatoms wiiicii the wiiul ;iii(l bubbles of oxygen tend to

strew fliidugh the open water, l)ut the accessions from this source to

the plankton are slight. During the past twelve years in which I have

inspected the mici-oscopic life of many fresh waters in Califoi'uia. tlio

organism here described has never been seen elsewhere, and it is at the

most very rare where it was discovered.
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The coenobinm (pi. 7, fig. 1) is subcircular in axial view, elliptical

in lateral view, and lenticular in general form, but modified in detail

by the exposed surfaces of the constituent cells. Its major axis is

short, the axial diameter of the coenobium being about one-half that

in the minor axes. It is made up, in the individual figured, of sixteen

subequal cells with a very characteristic arrangement. At either pole

is a group of four cells and in the periphery of the lenticular mass

are arranged the other eight cells in four groups of two each. The

circular outline is thus somewhat modified toward the quadrangular

by this grouping of the marginal row of cells. The coenobium is solid,

without central cavity, since the two polar quartets abut one upon
the other in the equatorial plane about the main axis. They thus form

a sort of axial parallelopipedon with rounded ends and corners and

constricted equatorial region where the inner ends of the two quartets

meet. Into this equatorial depression the outer circle of eight cells

fits as an automobile tire into the rim of the wheel. The cells of

each apical quartet form a quadrangular group, each almost exactly

superposed upon the other, with an axial depression at the pole,

rounded angles, and a slight notch at each furrow as seen in axial

view. Thus the two furrows which separate the cells of one of the

quartets are directly continuous with those of the other, and also

coincide with two of those parting the cells at the j^eripheral ring.

These two main planes thus divide the coenobium completely into

quadrants and lie in the two minor axes.

The two apical quartets are similar in all respects, except that

the apical depression at one pole (fig. 1) is not so large as at the

other (fig. 2) and the line of apposition of two diagonally opposite

cells which stand at a slightly higher level than the other diagonally

opposing pair, is less pronounced. The opposite pole (fig. 2) is also

.'cr.^f.vhat flatter, but this may be mere individual variation and have

no significance suggestive of a sessile habit or attachment at some

phase of the life-history, or of some relation to other coenobia in

development.

A consideration of the the arrangement of the individual cells in

the coenobium (pi. 7, figs. 1-3) at once suggests certain similarities to

a morula stage of an animal egg, in which equal cleavage of the

radial type has progressed through the fourth division, resulting in

sixteen cells of the fourth generation. The arrangement of cells here

described could be derived from an eight-cell stage with radial super-

posed quartets by division and shifting of the proximal (equatorial)
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daughter quartets into an intercalated peripheral row. while the two

distal polar daughter quartets remain in an axial position with the

inner end of each in contact with that of a cell of the quartet of the

opposite pole.

The process of development of the coenobium unfortunately has

not been observed, but there is some evidence in the mutual adjustment
of the cells, as observed, which is confirmatory of the conception of

the derivation sugg&sted. In the first place, the cells of the peripheral

row can be plainly separated into two quartets whose cells alternate

in po.sition and lie at slightly different levels, as indicated in the

diagram (fig. 46, and. seen in a lateral \new. fig. 3). One quartet is

at a slightly higher level (viewed from the apex) than the other. In

a similar way, as before noted, two of the cells of each polar quartet

are at a higher level than the others and come more nearly into

apposition in an apical cross-line. It seems probable that the members

of the apical quartets are sister cells respectively of the cells of the

quartet of the peripheral ring which are nearest them, i.e., are at the

higher level as seen from the pole in question. This relationship is

indicated in the dia^am (fig. 4) by the connecting arrows.

This simple organism with the elemental geometrical relations of its

constituent cells affords a unique species for an analysis of the play
of mechanical forces and their integration in the formation of the

lenticular colony. The adhesion of the quartets of the eight-cell stage

by their equatorial ends in the plane of the equator and the consequent

crowding to the periphery of the proximal sister cell upon their

di\nsion would afford an immediate basis for the formation of the

lenticular colony of the type here obsers-ed. The lack of develop-

mental stages precludes for the present any further consideration of

this phase of the subject.

The cells of the coenobium are .subequal. those of the apical quartets

being .somewhat flatter distally and more squarish than thase of the

peripheral ring, which have a broadly rounded exposure and with

opposite in.stead of contiguous faces flattened. Each of the cells bears

upon its exposed surface a centrally located, slightly squarish area

which is the least bit elevated. This is delimited by a minute depres-

sion in the surface which involves the cell-wall and .slightly indents the

protoplasm below and is best seen in optical section. There are no

proces-ses on this area, and it is detected only by close scrutiny and is

with difficulty demonstrable upon the surface of the apical cells. It

is presumably homologous with the more pronounced elevations or
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distal outgrowths on the cells of other Coelastraceae such as Coelastrum

camhricum. The cell-wall is thin, with an exceedingly thin trans-'

parent gelatinous film upon the surface. The protoplasm is applied

immediately to the wall. The chromatophore is peripheral, very pale

light green in color, with numerous minute pyrenoids. The nucleus

is centrally located.

No trace of the methods of reproduction has been found.

The relationships of this organism are with the family Coelas-

traceae, subfamily Sorastreae and the genus Coelastrum, within which

both hollow and solid coenobia are included, though the latter are less

usual. The Coelastraceae are separated by Wille, in his "Nachtrage"
to Engler and Prantl, from the Hydrodictaceae on the basis of the

absence of zoospores in the former. No evidence is at hand upon this

point with regard to the organi.sm here described, so that its allocation

in Coelastraceae is provisional in so far as this character is concerned.

Its structural relations are with both of these families in the matter

of coenobium and surface differentiation in the cells, but the form

of colony and type of cell protrusion is somewhat more like that of

the Coelastraceae and it may therefore be provisionally assigned to

that family.

Phytomorula gen. nov.

Coenobio solido, subcomplanato ; cellulis, 16, firmiter adherentibus.

Phytomorula regularis sp. nov.

Coenobio solido, subcomplanato, orbiculato, cellulis 16, firmiter

adhaerentibus in coenobio, 8 alternantibus in peripheria, 4 ad polum

pertinentibus utrimque, superficie gibbosa, 15/i, in lohgum, 30/x in

latitudine, cellulo lO/x in latitudine.

Transmitted April 2, 1914.





EXPLANATION OF PLATE 7

AH figures of Phytomorula regularis magnified 1500 diameters.

Fig. 1. Apical view of coeuobium.

Fig. 2. Apical view of same, the other apex.

Fig. 3. Lateral view of same.

Fig. 4. Cell contents.

Fig. 5. Diagram showing superposition of cells, apical view.

Fig. 6. Diagram of coenobium from the oj^posite })ole, showing the smaller

quartet of apical cells.

[40]
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VARIATION IN OEXOTHEBA OVATA

BY

KATHARINE LAYNE BRANDEGEE ^

This plant was brought to notice in the first volume of Torrey

and Gray's Flora of Xorih America, published in the year 1840. The

text is here given because to many botanists the book is not readily

accessible :

§8. Stigma capitate or subclaA-ate: tube of the calj'x filiform, very long

(tardily deciduous), slightly dilated at the summit: stamens erect; the alternate

filaments usually shorter: anthers linear, fixed near the middle: acaulescent:

flowers rather small vellow. Perennial: flowers unchanged in fading.—Primu-

LOPSKS.

Oe. ovata (Nutt.! mss.): stemless, pubescent; leaves ovate or oblong, erose-

denticulate, tapering into a slender petiole; tube of the calyx nearly as long as

the leaves; the segments oblong-lanceolate, shorter than the roundish entire

petals; stamens almost equal; anthers linear, nearly as long as the filaments,

fixed near the middle; stigma small, somewhat clavate.

In moist plains in the immediate vicinity of Monterey, California: common.
March.—Leaves almost exactly those of Viola primulaefolia. Flowers bright

yellow, about an inch in diameter. Ovaries radical, obtuse: the capsules un-

known. Stigma somewhat clavate. Nutt.—Mr. Nuttall justly remarks, that the

present plant shows the insertion of the anthers and the relative length of the

filaments to be of less consequence in this genus than has been supposed.

Mr. Nuttall collected the i)laiit in 18;](j. so carlv in the vear that

its most important characters were uiuleveloped. but though extending

along the coast from central California to southern Oregon, its im-

perfect description appears in later works, with little improvement,
even by local botanists living in its abundance.

The species appi'ars to be confined to a narrow strip along the

seaboard. Tt has been occasionally reported from far inland, but in

such cases as I have seen, Oc. kcterantha, a plant of similar habit, had

been mistaken for it.
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In former years it was very common in this general region, but

cultivation of the lands and extension of villages has considerably

restricted it, and the following appreciative note of Mr. C. H. Shinn

scarcely represents the present fact :

There is a glowing California field-flower that possesses many charms, and

well deserves introduction to the garden. In its season this lovely Californian

Oenothera, with its dwarf growth and its compact clusters of golden bloom,

appears as distinct and as striking a feature of the landscape as the great

flame-red Eschscholtzias. One can almost claim that, when the Wild Poppy
became the state flower, the modest merits of this perennial Evening Primrose

were sadly neglected.

The other day—it was May 10th—I walked \i\) the long seaward slopes of

Berkeley. Every vacant lot and the very streets were golden with little plats

of shining blossoms. I began to remember that for three or four months this

brilliant display continues; I bent down and counted the flowers and yet un-

opened buds on the nearest plant of Oenothera ovata. The plant was nowise

conspicuous among its fellows that dotted the slope; in fact, many showed far

more flowers and covered a greater area. The sample jilant, however, made a

very respectable display. The circle of its outer leaves was about a foot in

diameter; they rested upon the turf, hardly rising four inches above it at any

point. Fifteen open flowers rose well above the foliage, and no less than thirty-

six buds could be counted without pulling the crown apart and descending to

the microscopic sizes. Each of the four-petaled flowers was fully as large as a

fifty-cent piece; one almost covered a silver dollar. The rich clear yellow hue.

and the regularity of the petals and stamens, with the golden ball of the erect

pistil, formed a charming whole.

Botanists are interested in this little Oenothera on account of its peculiarly

long calyx-tube, which is never less than one inch, and usually is from three to

five inches long. The ovarj' is concealed in the very crown of the plant, and is

thus protected from accident in as complete a manner as one could well imagine.
There are not many flowers of this curious type, and none is better adapted for

a garden-flower. Oenothera ovata, if planted on the lawn in a solid bed of, say,

ten feet square, would surprise every beholder by its abundant bloom and its

glowing color. 1

The observations, extending over several years, that follow have

been made on the uncultivated grounds of the University of California

at Berkeley, where Of. ovata grows about and between the older

buildings. From their location, as may be imagined, the plants are

subject to many vicissitudes, and attempts at continuous observation

have been cut short by vandalism, or by the lawn-mower, for which

reasons several questions, notably of duration, remain unsettled.

The very great variation in Oenothera ovata has perhaps escaped

notice on account of its low growth, and it has never had a synonym.

This, together with the fact that no nearly related species, nor one

flowering at the same time, occurs in its range, eliminates at once all

1 Garden and Forest, vol. iv, (1891), p. 285.
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questions of interspecific hybridity and simplifies tlie nomenclatural

difficulties that encumber many species. For these reasons the plant
is much more satisfactory as an example of pure variation than many
others that have been more studied.

The plant is perennial, or at least biennial, having a large and deep

root, the outer blackened layer splitting and cracking, showing the

inner white portion. It abounds in starch and might be used as food

in necessity, though it is slightly acrid. Helow the surface of the

ground it often branches, forming two or more nearly fiat crowns

1-3 cm. across. With the help of Miss H. A. Walker. I counted the

fruits, flowers, and buds of a large plant of this kind. There were

in all, separable by a hand lens, 247. About twenty flowers were

expanded at the time.

Around the outer border of the crown the leaves spread hor-

izontally, making flat mats 10-45 cm. across, the later leaves being

shorter and more or less upright. The specific name is somewhat of

a misnomer, the leaves being usually lanceolate, with long, margined

petioles (cf., however, pi. 8, fig. 3). The blades are broad or narrow,

usually undulate, occasionally pinnatifid, smooth or bullate, rarely

quite entire, glabrous above, ciliate on the margins, and on the veins

below, occasionally sparsely muricate.

The color variation in the vegetative parts of these plants is much
more striking than in the forms of Oe. biennis-Lamarckiana that have

furnished us such a quantity of segregates. Plants growing side by
side may have their petioles, midribs, calyx lobes and "tube" a glow-

ing ruby-red or an ivory white. Either of these may be shining or

may be dull. The shining leaves appear to be confined to sunny spots,

as do the deepest reds, while white plants are found also in the shade.

Every gradation is to be seen between the extremes of coloring;

sometimes the red is less in depth, sometimes it affects particular

organs—as, for instance, the inside of the calyx, leaving the outside

green; rarelj^ all the veins are red, usually, however, only the midrib

shows the color.

The plants begin to flower early in the spring, sometimes even as

early as January, the time varying especially with the time of the

early rains. In most cases the fullest bloom Ix-gins and ends

with the month of April. They rc(|nir(» abundant niDistui-c and

are i)articularly at home in oozing .slopes, all parts al)ove ground
soon dying as the ground dries. The forms noti'd in this paper and

figured in the accompanying plates were not isolated variations occur-
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ring on otherwise normal plants, but characteristic at least of one

plant, mostly of large numbers. They are not in any way exaggerated,

having been carefully drawn and measured by IMiss Helen INI. Gilkey

from U. C. Herbarium sheets Nos. 112837-9, 146812-3, 146832,

146845-6, 167928. 167946. 167948, 173052.

The calyx (figs. 20, 21) varies with the shape and size of the

enclosed petals. It has no proper tube, as will be shown below. The

throat (fig. 16), short and broad, is closed at the bottom of the disk,

which has a hairy ring encircling the base of the style. The lobes

are united at the apex, two of the tips being somewhat shorter than

the others. The buds are long or short, broad or slender, straight or

curved, shining or dull, pubescent to nearly glabrous, light green to

ruby red, the color extending to the end of the visible "tube" or

stopping at any particular part.

The flowers open in bright weather soon after sunrise, the petals

becoming later widely expanded, even recurved, closing late in the

afternoon. Normally, of course, the petals are four, but five is a

common variation, three (fig. 9) and six (fig. 10) less so. Variation

in petal number is usually, though not always, accompanied by similar

variation in sepals and stamens; the ovaries difficult to reach have not

been examined for variation in number of cells.

The color of the petals runs from clear white to deep yellow.

Pure white is rare on the campus, but examples from a few miles away
have recently been' brought to me by Mrs. Inez R. Smith, who said

they were not unusual in that locality. In dried specimens the white

darkens and the yellow fades, so that color distinction is soon lost.

In size the flowers are from 1.5 cm. to 5 cm. in diameter (the

smaller not figured). The petals vary in shape from nearly round

(fig. 9) to oblanceolate (fig. 13) or linear (fig. 14) and are sometimes

wanting. The broad petals overlap, the narrow are cruciate. Usually

they are rounded at tip, rarely emarginate (fig. 12), often trilobed

acute or obtuse (figs. 11, 15). The very pronounced side-lobing as

in figure 8 is very common. It is not usually present in all the flowers

on a plant or even in all the petals of a flower, and while it is a striking

variation, is probably mechanically produced by folding in the bud.

The stamens (figs. 27, 28) are arranged as usual in outer and

inner rows, the filaments of the latter considerably shorter than the

others, while the anthers, contrary to the usual habit, are decidedly

longer, so that their summits, on the whole, are nearly even. The stout

style little surpasses the stamens.



191-1] Bmndegee: Variation in Ocnoflicra ovata 45

The ovaries spring from the axils of the densely crowded leaves

that protect and conceal them as wel as the almost membranous

capsules. The slender, long-produced empty portion of the ovary

which has been confounded with the calyx-tube of other species is

not tubular "with the st>'le united with the tube" as is often said,

l)iit is a solid 1)()(1\-. through the center of which the placentae and

even the ovules can be traced upward for some distance above the

fruiting portion. The length of this sterile portion of the ovary is

often very great, reaching in the outer early flower 18 cm. (figs. 17, 18).

The later "tubes" are successively shorter, coming down to 3 cm. The

structure is of nearly uniform diameter between the throat above and

the seed-bearing part below. This long sterile portion was described

twenty-five years ago, but the note appears to have been overlooked.^

The capsules, the fruiting parts, are of very irregular shape, some-

times broad at base, sessile, conical (fig. 22), sometimes narrow or

linear and occasionally more or less pedicellate (fig. 23). The walls

are thin, pale and conformed to the turgid, rather large (2 mm.) seeds

(fig. 29) which are purplish at first, becoming yellowish-white by the

development of the shaggy-pubescent outer coating. Later the

seeds become of a dark color, if remaining long in the ground. The

inner coat is purple, becoming nearly black. The embryo (fig. 30) is

oval, with no visible distinction in outline between cotyledons and

radicle.

The seeds are ripened usually by the middle of June, the leaves

and sterile capsules withering and breaking away so that scarcely a

trace of the plant is to be seen, a circumstance which may account in

part for the general ignorance concerning its fruiting habits.

The capsules are not regularly dehiscent, but split more or less

along the sutures, especially if removed from the ground. The seeds

are disseminated by cultivation, by rooting or gnawing animals or by

torrential rains. Consiciering their unusual shagginess it is difficult

to understand why, when mentioned, they have always been described

as "smooth."

Sex-variation shows itself not in dimorphism but in great difference

in size of stigmas and anthers, connected by copious intergrades. The

stigma varies from linear-clavate to globular of greatly increased

diameter (figs. 0, 17, 24, 25, 26), either borne on a style equaling the

stamens in length, or nearly sessile (fig. 26), often m(n*e or le.ss

unilateral. The anthers are frequently effete, sometimes atrophied. t)ut

2 Proc. Cal. Acad. Sci., ser. 2, i, p. 25.").



46 University of California Publications in Botany [Vol. 6

often of normal size with the pollen imperfect, the pollen grains often

enlarged and stuffed with innumerable spore-like bodies, the nature

of which has not been determined. The healthy pollen is of very

unequal size especially in certain plants.

In this species, self-fertilization is the rule in normal plants, the

anthers opening a day before the bud, and in my observation the

stigma always showing pollen at the time of the opening of the flower,

but from failure of viable pollen, crossing is probably not rare.

Judging from the grouping of forms and their spreading from parent

localities it seems probable that most of the forms here described come

true from seed.

Little attention has been given to disease forms in Oe. ovata, partly

from lack of time, partly because its low growth and hidden fruit make

its study difficult. Fasciation occasionally occurs, and is, so far as my
experience goes, always associated with abundance of aphis. Double

forms are rare and usually are produced by transformation of the

stamens.

It will be apparent from the foregoing that there are quite as

many "elementary species" in Oenothera ovata as in the better known

Oe. hiennis-Lamarckiana group. In this connection I wish to call

attention to some remarks by De Vries^ that seem to be overlooked by

many systematists :

Species is a word which always has had a double meaning. One of them

is the systematic species, which is the unit of our system. But these units are

not at all undivisible. . . . Today the vast majority of the old systematic species

are known to consist of minor units. These minor entities are called varieties

in systematic works. However, there are many objections to this usage. . .

Some of these varieties are in reality as good as species, and have been

"elevated," as it is called, by some writers, to this rank. This conception of

the elementary species would be quite justifiable, and would at once get rid of

all difficulties, were it not for one practical obstacle. The number of the species

in all genera would be doubled and tripled, and as these numbers are already
cumbersome in many cases, the distinction of the native species of any given

country would lose most of its charm and interest.

In order to meet this difficulty we must recognize two sorts of species. The

systematic species are the practical units of the systematists and florists, and

all friends of wild nature should do their utmost to preserve them as Linnaeus

has proposed them.

3 De Vries, Species and Varieties, Their Origin hy Mutation, i)p. 10-12.





EXPLANATION OF PLATE 8

Oenothera ovata Nutt.

Fig. 1. Young plant showing cotyledons and first leaf.

Figs. 2-6. Leaves characteristic of various plants. All of natural size.

[48]
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EXPLANATION OF PLATE 9

Oenothera ovata Nutt

Figs. 7-15. Corollas from as many different plants.

Fig. 16. Calyx cup opened, with lobes and stamens cut off to show the

hairy base of the style and the ring of hairs near the bottom of disk.

Figs. 17-18. Ovaries, broken above seeding part.

Fig. 19. Medium-sized root sliced lengthwise and cut across.

Figs. 20-21. Buds.

Figs. 22-23. Forms of ovaries.

Figs. 24-26. Comparative sizes of stigmas and length of style.

Fig. 27. Stamen from inner row.

Fig. 28. Stamen from outer row.

Fig. 29. Dorsal and ventral views of seed. X

Fig. 30. Embryo. One cotyledon pushed slightly aside to show indistinct

radicle. X

Fig. 31. Pollen. X

All of natural size excepting seed, embryo, and pollen.

[50]
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PLAXTAE :\IEXICAXAE PURPUSIAXAE, VI

BY

TOWNSHEXD STITH BRAXDEGEE

The collection of plants gathered during the year 1913 was made

mainly in the State of -Chiapas, in a region of almost incessant

tropical summer rains, evidently botanically unexplored and certainly

conducive to sickness as exemplified by the personal experience of

Dr. Purpus, whose severe illness caused loss and iiijiii'y to many of

his specimens.

"Whenever any of the following new species came from any other

locality than Chiapas the state is indicated, otherwise Chiapas is the

habitat.

Tradescantia parvula sp. nov.

Radix fibrosa: eaulil)us erectis. 4-5 cm. altis, apice florigeris,

paululum pubescentibus : foliis oblongo-lanceolatis, glabris, ca. 15 mm.
longis, •4mm. latis; vaginis ca. 5mm. longis, parum pilosis; pedunculis
brevibus, 4—8-floris

; pedicellis congestis, ca. 4 mm. longis ; sepalis

ovato-acutis, ca. 4 mm. longis. sparsim glanduloso-hirsutis; petalis
carneis sepalis aecpiantibus; filamentis inae(iua]il)us, barbatis;
staminum breviorum antheris dissimilibus : eapsula 3-loculari, loculis

2-spermis.

Collected at Boca del ]\Ionte, Puebla, growing in moist soil. No.

6486. Type, Herb. Univ. Calif., No. 155258.

Aristolochia ferruginea sj ). nov.

Suffruticosa, volubilis : caulibus sulcatis, setis ferrugineis, paten-
tibus, instructis: foliis ovato-acutis. margine integris, ciliatis, basi

iiicisis sinu profondo auriculas rotundatas separante, supra glabris.
sul)tus i)ubescentibus. laminis ca. 11cm. longis, 8 cm. latis; petiolis

Vi.-\ii,vii,'.'
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ca. 5 em. loiigis, dense ferriigiiieo-setosis : floribus solitariis, axillaribus
;

pediinculis setosis, ca. 1 em. longis; periantho extus setoso; iitriculo

ca. 14 mm. longo ;
tiibo recto ca. 1 cm. longo, basi intii.s aniiiilo in-

crassato iiistructo; labio ca. 3.5 cm. longo, lurido, sicco complicato;
staminibiis 6; colnmna stylina superne in lobos 6 divisa; fructu
fusiformi.

Collected in the State of Chiapas. No. GiVSl. Type, Herb. Univ.

Calif., No. 173035.

Aristolochia (Gymnolobus) Purpusii sp. nov.

Verisimiliter prostrata : caulibns snlcatis, pubescentibus : foliis e

basi 5-nerviis, apice acutis vel acuminatis, basi cordatis, supra glabris,
subtiis pubescentibus, nunc cordato-ovatis nunc basi auriculatis, ca.

6 cm. longis, 3 cm. latis
; petiolis ca. 1.2 cm. longis : floribus axillaribus,

solitariis
; periantho ca. 3.5 cm. longo, extus pubescenti, utriculo

oblongo superne contracto, intus membrana reflexa instructo, limbo

lurido. valde eurvato, ovato-acuminato
; pedunculo ca. 1 cm. longo,

prope apicem bracteam foliosam gerenti ;
antheris 6.

Collected on Sierra de Tonala. No. 6826. Type, Herb. Univ.

Calif.. No. 172533.

Mimosa (Eumimosa) tetraneura sp. nov.

Suffruticosa vel annua, caulibus decumbentibus ca. 4 dm. longis.

ramosis, setosis
;

.setis ca. 2.5 mm. longis, flavidis, patentibus : aculeis

infrastipularibus, geminatis, rectis, quam setis longioribus : pinnis
confertim 2-jugis, petiolis ca. 2.5 cm. longis ;

foliolis 6-7-jugis,

oblongis, obtusis, e basi 4-nerviis, margine setosis, utrinque fere

glabris, ca. 7 mm. longis, 3 mm. latis, jugis inferioribus minoribus :

pedunculis solitariis, axillaribus vel ad apices ramorum racemosi.s,

3-4 cm. longis, quam foliis longioribus ; capitulis globosis ;
lobis

corollae purpureis ; leguminibus oblongis, ca. 2 cm. longis, 4 mm. latis

margine setosis setis patentibus ; valvis utrinque glabris, 4-5-articulatis.

Collected on Sierra de Tonala, growing in rocky soil. No. 6626.

Type, Herb. Univ. Calif., No. 169739.

Mimosa pusilla Benth. The specimens referred to this species differ

from the original descripti(m and Palmer's Acapulco plant somewhat.

They are more erect, more setose and the leaflets of each pinna number

about twenty-four. Collected on the Sierra de Tonala. No. 6629.

Univ. Calif. Herb., No. 169741.
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Desmodium (Xeijliroiucria) campestre sj). nov.

Hii'sutuliun, (livcrsifoliinu : caulibus rainosis. ca. ;5 din. altis: foliis

simplicibus vel 2-."}-f()li()latis ;
t'oliolis ovato-acuiiiinatis. nsijiie ad (i cm.

longis. ;? cm. latis, hreviter petiolulatis; petiolis 1-4 cm. long'is : Horilnis

parvis. racemoso-panieidatis; panicnlis terminalibus; pediccllis ca.

1 cm. lon^is. sacpis-simc tcrnis; calycis lobis lanccolatis: lct;umiiiis lobo

terminali ('lliptico. i,''labi'(). minute ciliato.

Some of tlic specimens ba\'e only simple leaves, ot" some all the

leaves are trifoliolate and some bear leaves of all forms, simple, bi-

foliolate, and trifoliolate. ("dllected ricacho—San Geronimo, Oaxaca.

growing on dry plains. No. (nSlO. Type, Herb. I'niv. Calif.. No.

172517.

Desmodium Purpusii nom. nov. I), hdidhnii Brandg. Zoe, V. 246

(1908) non I). luiHifuni Iluber. Uol. Mus. l>ara. IV. 568 (1906).

Mcibomia liinafa Eose & Standley. Cont. U. S. Herb. XVI. 215 (1913). \

Desmodium (Clialarium) chiapense sj). nov.

Siiflfruticosnm. racemosum. pubescens : caulibus crassis, 5-6 dm.
altis: foliis trifoliolatis; foliolis (41ipticis apice mucronatis, breviter

petiolatis, supra pubescentibus. subtus dense allio-pubescentibus. ca.

5 cm. longis, 2.5 em. latis, terminali majori : tioribus i)urpui'eis. parvis,
numerosissimis. racemoso-paniculatis, breviter pedicellatis; panicnlis
terminalibus, valde ramosis; bracteis lineari-laneeolatis. mox deeiduis :

legnminibus hirsutis. sae]iissime 4-articulatis ; articulis suborbicular-

ibus.

In a]>pearance tliis s])ecies resembles D. plectocdrpuin Ilemsley.

Collected on rocky slopes of Sierra de Tonala. No. 6809. Type. Herb.

Univ. Calif., No. 172516.

Aca.lypha Purpusii sp. nov.

Multicaulis e radice lignosa : caulibus frutescentibus ca. 2 dm. altis,

primum i)ul)escentibns : foliis ovato-acuminatis. basi cuneatis vel

truncatis, 5-nerviis, margine crenato-serratis, ca. 2 cm. longis. 15 mm.
lalis. ntriiupie parce pubesc(Mitibus ; petiolis ustpie ad 15nnn. longis.

|)ubescentil)us; stipulis lineari-laneeolatis, apice s(>tosis, deeiduis: spicis
femineis {)lerumque terminalibus interdum axillaribus, .saepe in [»edun-
culos steriles apice abeuntibns, ovatis. ca. 15mm. longis; bracteis ca.

3 mm. longis, ])idieseen1il)us, 3-5 dentatis, dentibus subulatis e basi

lata; stylis exsertis, lacinuligeris ;
ovario bir-suto; seminibus sn.l) lente

rugosis : spicis mascnlis tenuibus, axillaribus, usque ad 4 cm. longis.

Collected I'icacho—San Ceronimo. Oaxaca, growing on di'y i>iains.

.\o. 6894. Type, Herb. Cniv. Calif.. No. 172976.
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Euphorbia (Cyttarospermum) chiapensis sp. iiov.

Glabra: eaulibiis ereetis, ca. 10dm.? altis; ramis oppositis, axillar-

ibiis. iLsqiie ad 15 cm. longis : foliis oppositis vel siiperioribus ternatis,

ovato-lanceolatis, basi cuneatis, margine integris, majorum laminis

ca. 4.5 cm. longis, 2.3 cm. latis, mucronulatis
; petiolis 2-A cm. longis,

filiformibiis: cymis terminalibns vel axillaribus, 4-10-floris; pedicellis
ca. 2 nnn. longis; invokicris ca. 1mm. altis, puberulis; glandulis 5

oblougis, appendicibus 2, anguste linearibus, ca. 1 mm. longis, in-

structis; stylis bipartitis. Fructus deest.

Collected in rocky woods on Sierra de Tonala. No. 6895. Type,

Herb. Univ. Calif., No. 172975.

CupHorbia (Cyttarospermum) enalla sp. nov.

Herbacea : ramis sulcatis, pubescentibus. siiperioribus oppositis vel

ternatis, laminis ovato-acutis, usque ad 6 cm. longis, 3 cm. latis,

utrinque parce pubescentibus ; petiolis 1-5 cm. longis : cymis termin-

alibns; pedunculis ca. 1.5 em. longis pubescentibus; pedicellis brev-

ibus : involucris campanulatis, pubescentibus, ca. 1 mm. altis
;

lobis

fimbriatis; glandulis 4, appendicibus albis. crenatis, quam iis lati-

oribus
; stylis bipartitis : capsula profunde sulcata, glabra ;

seminibus

ovatis, favoso-foveolatis.

This species was distributed under the not well-chosen name

Euphorbia tetradenia. Collected on Cerro del Boqueron. No. 7035.

Type, Herb. Univ. Calif.. No. 173056.

Euphorbia (Alectoroctonum) padifolia sp. nov.

Fruticulus, late ramosus : ramis glabris : foliis ellipticis, basi

acutis, utrinque glabris, laminis ca. 2.5 cm. longis, 1.5 cm. latis,

petiolis ca. 5 nun. longis: cymis terminalibus. brevibus, paucifloris;
involucris campanulatis, pubescentibus, glandulis concavis 5, appen-
dicibus albis minute crenatis latioribvis

; stylis brevibus. bifidis
;

capsula glabra, coccis dorso rotundatis; seminibus ovatis, rugosis.

This species is near E. SchlccJttoidalii Boiss., differing conspic-

uously on account of its shorter petioles and concave glands. The

leaves have fallen from the specimens, but they appear to have been

opposite and ternate. Collected on dry, rocky plains Picacho—San

Geroniiiio. Oaxaca. No. 6950. Type, Herb. Univ. Calif., No. 173014.
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Euphorbia (Laurifoliac) elata sj). uov.

Arbor tjlahra. ca. 7 ni. alta : foliis oblaneeolatis, apiee obtusis vel

retusis. basi in potioluni brevem attennatis, ca. 'A (bii. longis, 8 cm.

latis, altcniatitihus : eyniis axillarilius. lon^e i)e(liiii('iilatis. .snl)('()ryiii-

bosis ; jx'diecllis 5-8 mm. lonjzis : involucris campannlali.s, ca. J) mm.
latis; lobis I'otimdatis, laceratis; g:laii(Iulis 5, orl)icularibu.s, magnis.
pr(tpe ba.sim bracteis duabns interdum instruetis; l)racteis late ovatis.

aciitis, mai'p:iiie erosis. iuvoliici'o ])arum loii^'ioi-i ; iin'olucri bi'actcojis

interiorilms latis apice laceratis; ovario calyculo tripartito. glal)r().

cincto; stylis omnino connatis, apice minute lobatis. Friictns deest.

When the cymuhie are 3-flo\vered the central involucre has no

bracts. This plant is related to E. calyculata HBK., which is described

as having lanceolate leaves, a 3-parted style, and the limb of the

involucre with nmnd entire teeth. Collected at Finca Irlanda. No.

7026. Type, Herb. Univ. Calif., No. 173064.

Phylla.nthus Purpusii sp. nov.

Arbor 7-8 m. alta. monoica, glabra, foliosa : ramis rnbescentibiis,

plus minus anguste alatis : foliis distiehis. ovato-acuminatis. basi

euneatis. subtus pallidioribus. 2-3.5 cm. longis. 8-10 mm. latis; ])etiolis

brevibus; stipulis lanceolatis, petiolis longioribus : racemis axillaribus,

brevibus; pedicellis 4—6 mm. longis ;
floris masculi calycis laciniis

inaequalibus. coriaceis, majoribus 3 oblongo-acutis, ca. 5 mm. longis,
minoribus 3 dcltoideis, ca. 2mm. longis; staminibus 4mm. longis. fila-

mentis monadclphiis. antheris verticaliter birimosis in conum abeunt-

ibus; disci glandulis 3; floris feminei calycis laciniis majoribus. ovatis.

ca. 5 mm. longis, 4 mm. latis. minoribus oblongo-acutis. disci glandulis
urceolatis. stylis basi tantum connatis. breviter bitidis; scininibus

minute rugulosis pubescentibusque.

Collected in open forests on Cerro del Boqueron. No. 6960. Type,

TTerb. T^niv. Calif.. No. 173007.

Pedilanthus tehuacanus sp. nov.

Tomentoso-puliesccns : foliis ad ramos jnvenes tantum vigentibus,
lint'aril)us, apice acutis. basi angustatis. scssilibus. ca. 2.5 cm. longis,
6 mm. latis ; eymis terminalibus, corymbosis: involucris sessilibus vel

breviter pediccllatis. in bracteis 2. nuignis deinde deciduis clauditis.

urceolatis. profunch^ lobatis. ecalcaratis ; appeiulicibus ad involucrorum
doi'sum arete applicatis. bipai'titis. hjisi 2-glan(lulosis : filament is

glabris; capsulae pediculo pubescenti longe exserto; capsula conica.

tomentoso-pubescenti, ca 1.2 cm. longa lataque; seminibus glabris.

The specimens are not sufficiciil t'oi- ;i iiioi'c fdiiiplctc (Icscriplion.

Collected at Tehuaean. Pucbla. Xo. 7065. Type, llei'b. I'niv. Calif..

No. 173431.
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Pedilanthus campester sp. nov.

CaulibiLs verisiiiiiliter brevibus, ramosis : foliis ovatis, aentis, basi

ciineatis, ca. 6 em. loiigis, 3 cm. latis, utrinque pubescentibus : cymis
caules vel ramos breves terminantibus

;
involucris glabris, rubris, ca.

14 mm. longis, postice appendice instructis; peclicellis ca. 7 mm. longis;
labio inferiori panliihim retiiso. ea. 4 mm. longo ; glandiilis in fiindo

appendieis 2
; cai)siila ublonga ;

seminibus glabris.

Collected on dry, rocky plains Picacho—San Geronimo. Oaxaca.

No. 6885. Type, Herb. Univ. Calif., No. 172985.

, Myginda macrocarpa s]). nov.

Frutex ramo.sus, glaber : caulibus teretibus: foliis plerumque
oppositis, oblongo-ovatis, aciiminatis, basi cuneatis, margine indistincte

sinnatis vel serratis, ca. 9 cm. longis, 4 cm. latis : petiolis ca. 5 mm.
longis: paniculis axillaribus, paiicitloris, quam foliis brevioribiis

;

pedicellis pediuiciilisque filiformibus, puberulis': fioribus i:>arvis, calycis
lobis 4, rotnndatis; petalis 4, reiiexis, dilute rubris; stylo paululum
bilobato; fructu obovoideo, rugoso, ca. 15 mm. longo, putamine osseo,

1-loculari
;
semine erecto.

Collected at Finca ]\Iexiquito. No. 7063. Type, Herb. Univ. Calif.,

No. 172804.

Ayenia dentata sj). nov.

E radice lignosa multicaulis: caulibus dense albo-]mbescentibus,
ca. 2 dm. altis : foliis ovatis, acutis, serratis, ca. 2.5 cm. longis, 1.6 cm.

latis, supra puberulis, subtus stellato-pubescentibus ; petiolis ca. 7 mm.
longis, pubescentibus: fioribus axillaribus; pedicellis ca. 4 mm.
longis; calycis segmentis ovato-lanceolatis

; petalis tenuiter unguicu-
latis

;
laminis subcjuadratis dorso saepe glandula pedicellata

auctis, margine integris : antheris 2-locularibus : capsulis dense pubes-
centibus, molliter echinatis.

This species differs from A. pnsilla L. in having the lamina of

the petals furnished with a gland and the anthers are 2-celled. The

stems are more pubescent and the plant has a very different appear-

ance. Collected on dry, rocky plains Picacho-—San Geronimo, Oaxaca.

No. 6694. Type, Herb. Univ. Calif., No. 172441.

Lunania mexicana sp. nov.

Ramis teretibus, Hexuosis, juvenibus jjuberulis : foliis oblongo-
acuminatis, basi cuneatis, 3-nerviis, margine serratis, utrinque glabris,
ca. 9 cm. longis, 3 cm. latis : racemis ramosis, ramos terminantibus, ca.

5 cm. longis; pedicellis 1-2 nun. longis; calyce demum in sepala 2.



1914] Brandegee: Plantae Mexicanae Piirpusia)iae, VI 57

membranacea. retlexa, valvata. fisso; petala. 0; staminibus 5, circa

discum hypogynum insertis cum ejus dentibiis alternant ibus : ovario
1-loeulari

; stylis 2-3, brevibns : capsnla oblonga.

Collected at Finca Irlanda in damp barrancas. No. 702-1. Type,
Herb. Univ. Calif., No. 173066.

V Conostegia Purpusii sp. nov.

Caiilibii.s tetragonis fere glabris : foliis in eodem jugo inaequalibns
nervis prominentibus, pergamentaceis, glabri.s, margine integris, apice

abrupte acuminatis, basi cuneatis. 5-nerviis, majoribus ca. 24 cm.

longis, 14 cm. latis
; petiolis 4-7 cm. longis : paniculis ca. 1 dm. longis :

alabastris ca. 5 nmi. longis, glabris, conicis, acntis; staminibus 10;

stylo crassiusculo, ca. 4 mm. longo.

Collected in damp forests at Finca Mexiquito. No. 6784. Type,

Herb. Univ. Calif., No. 172471.

Heterocentron suffruticosum sp. nov.

Decumbens, suffruticosum : radicibus tuberiferis : caulibus tetra-

gonis, parce setulosis, 3-4 dm. longis : -foliis late ovatis, margine
integris, e basi cuneata triplinerviis sinnil penninerviis, supra parce
setulosis, subtus pallidioribus glabrioribus, 3-5.5 cm. longis, 2.5-3 cm.
latis

; petiolis ca. 7 mm. longis : floribus solitariis axillaribus
; petalis

roseis, ca. 14mm. longis; pedicellis ca. 3cm. longis; calycis tubo

hemisphaerico, pauhihim setuloso. lobis 4 lineari-lanceolatis, glabris
tubo longioribus; ovario apice setis instructo

;
antherarum majorum

connectivo infra loculos producto. appendice elongato bifido instructo,

minorum connectivo vix ullo basi bituberculato : seminibus cochleatis.

This plant is related to Heterocentron elegans (Schlecht.) O. Ktz.

Collected on Cerro del Boqueron. No. 6775. Type, Herb. Univ. Calif.,

No. 172460.

V Acisanthera simplex sp. nov.

Annua : caulibus plerumque simplicibus, erectis, appresse setosis,

tetragonis, ca. 2 dm. altis : foliis ovatis, apice acutis, margine integris,
e basi cuneata trinerviis sinnil peiniinerviis, utriiu|n(> phis minus
setosis, ca. 3.5 cm. longis, 2 cm. latis; petiolis ca. 5 mm. longis; Horibus

tetrameris, axillaribus, solitariis vel breve racemosis caules terinin-

antibus, fere sessilibus; calycis Inbo ca. 5 mm. longo, valde costato

quam lobis triangiilari-acutis paululum breviori ; ovario 4-loculari.

apice paiu'is setis instructo; staminibus glabi'is, antheris majoi'uni



58 University of Califoniia Publications in Botany [Vol. 6

brevibus. apice uniporosis, conneetivo infra lociilos longiiLscule pro-
ducto, antice bifido; iniiioriim antheris imperfectis, sessilibus, antiee

bitiibereulatis
; petalis mox deciduis, ovato-acuminatis, 4 mm. longis;

stylo elavato; seminibus cochleatis.

By some of its cbaracters this is related to Heterocentron. Col-

lected on Sierra de Tonala. No. 6804. Type, Herb. Univ. Calif., No.

172493.

Tibouchina aliena sp. nov.

Frutescens: caulibiis aj)presse setulosis, racemosis : foliis 5-nerviis,

ovato-lanceolatis, 5-7 em. longis, 2-2.5 cm. latis, margine minute ser-

ratis, utrinque appresse setulosis
; petiolis ca. 1 cm. longis : floribus

pentameris, corymboso-racemosis, pedunculis axillaribus folia aequan-
tibiis vel superantibns, pedicellis basi bracteatis, 2-10 mm. longis;

calycis tubo late ovato, appresse setuloso, ca. 5 mm. lougo, lobis

persistentibus lineari-lanceolatis aequali ;
staminibns fere aequalibus,

glabris ;
antheris apice truncatis non attenuatis, poro magno dehiscent-

ibus: seminibus cochleatis.

The longer anthers are slightly more attenuate than the shorter

five which are truncate, resembling according to the description those

belonging to the South American section Purpurella. Collected on

Cerro del Boqueron. No. 6772. Type. Herb. Univ. Calif., No. 172457.

Tibouchina spathulata sp. nov.

Frutescens: caulibus hirsutis, pilis patentibus. ramosis: foliis 5-

nerviis ovato-lanceolatis, 4-6 cm. longis, 2-2.5 cm. latis, margine
minute serratis, supra appresso-setulosis, subtus appresso-villosis ;

petiolis ca. 1 cm. longis : floribus pentameris paucis, ad apices ramu-
lonnu breve pedicellatis; calycis lobis acutis, usque ad 15 mm. longis,
tubo longioribus, spathulatis, appresse setulosis

; petalis rubris, oblongo-
ovatis, ca. 1.1 cm. longis, margine ciliatis; staminibus inaequalibus,
minoribus 5 antheris apice non attenuatis poro magno dehiscentibus

;

majoribus apice attenuatis, conneetivo longiori ;
filamentis styloque

glabris : capsula quam calycis tubo breviori apice setullis instrueta :

seminibus cochleatis.

Collected on Cerro del Boqueron. No. 6771. Type, Herb. Univ.

Calif., No. 172456.

BlaKea Purpusii sp. nov.

Fruticosa : ramis teretibus glabris: foliis juvenibus dense fer-

rugineo-tomentosis; adultis pergamentaceis, ca. 14 cm. longis, 9 cm.

latis, ovatis, apice abrupte acuminatis, basi cuneatis, margine integris,

supra glabris, subtus ad venas ferrugineo-tomentosis, 5-nerviis, nervis
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niarginalibus adjeetis ; petiolis ca. 3.5 cm. longis : florihus axillaribiis ;

ncduncnlis ea. 1.7 em. longi.s : braotois 4 lil)oris, coriaeeis; extcrioribus

majoribus, ovatis, aeiitis, ca. 1.5 cm. longis ferrugineo-tomeutosis ;

interioribus minoribiis; ealyce cylindraceo, 6-dentato, dentibus

deltoideis
; petalis H : ovario apice eonvexo.

'I'hc specimens ai'c young and have no opened Howcrs. ('ollccted

on Cerro del Bo(|ueron in rocky forests. No. 6786. Type, Herb.

Cniv. Calif.. Xo. 172468.

Fuchsia chiapensis sp. nox .

Frutex: caulibus jiivenibus dense tomentosis : foliis lale ovatis.

apice acutis, basi cuneatis, margine integris, ca. 3.5 em. longis, 1.3 cm.

latis, supra pubenilis. subtiis hirsutis; petiolis pubescentibus, 5-8 mm.
longis: floribiis axillarilms; pednncnlis ca. 1.3 cm. longis, erectis

hirsutis: calycis tubo hir.suto cylindraceo, snperne parum ami)liato.

supra ovarium globoso hirsuto, constricto. ca. 6 mm. longo, lobis

deltoideo-acuminatis
; petalis fere rotundatis, apiculatis, lobis calycis

breviori])us : filamentis brevissimis; stylo vix exserto; stigmate 4-lobato.

The specimens of this very hirsute species bear few tlowers. Col-

lected on Cerro del Boqueron. No. 6707. Type. Herb. Univ. Calif..

No. 172491.

Lopezia conjugens sp. nov.

Annua: caulil)us 15-35 cm. altis, basi cui'vatis : foliis late ovatis.

plus quam 3 cm. latis, glabris vel glabrescentibus, ad caulis medium
congestis, inferioribus deficientibus, margine integris; petiolis longis

marginatis : fioribus purpureis supra caulis medium terminalis. race-

mosis, bracteatis; pedicellis gracilibus, minute glandulosis, minus

quam 2cm. longis; alabastris gracilis, glabris, ca. 6 mm. longis; petalis

venosis, superioribus late oblanceolatis margine infra medium plus
minus glandulosis ;

inferioribus late linearibus, margine eglandulosis.

supra medium parum angustatis, macula glandulosa notatis : staniine

altei'o ananthero petaloideo quam petalis pallidiori, margine minute
serrato forsitan glandulo.so(iiu^ ; stamine altero anthera purpurea, fila-

mento .stylocjue petalis aequilongis: capsula paullo magna, fere globosa.
ba.si paiillo cnneata; placenta magna, carnea; loculis 3-4-s])er]nis ;

seminibus bi-nnncis. valde curvatis. transverse rugosis, facie ventrali

sulcati.

This species is intermediate between Lopczia proper and L. chwafa

which lias been indudeil by Dr. Rose in his genus Pclozia.

Collected by T. S. Brandegee near Cofradia, Sinaloa. Tyjx'. Herb.

Cniv. Calif., No. 107887.
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Lopezia foliosa Brandg. has again been collected by Dr. Piirpus

at the type locality. Some of the specimens are more than a metre

long (54 inches.) No. 7076. Univ. Calif. Herb., Nos. 173584-173588,

174254.

Gaultheria montana sp. nov,

Frutex : foliis ovato-acutis, margine serrulatis, ca. 4.5 cm. longis,
2 cm. latis. utrinque glabris, subtus nigro-punctulatis, petiolis brevibus :

racemis terminalibus
;
bracteis ca. 1 cm. longis pedicellos multitoties

superantibus. rachi ferrugineo-hirsuti, bracteolis lineari-laneeolatis

calycis segmenta aequantibus : corolla extus pubescenti ;
filamentis

pubescentibus ;
antheris apice 4-artistatis.

The long bracts of the raceme distinguish this species. Only one

specimen was collected along with G. hirtiflora Benth. Cerro del

Boqueron. No. 6948. Type, Herb. Univ. Calif., No. 173019.

Ipomoea (Cephalanthae) chiapensis sp. nov.

Volubilis: caulibus gracilibus plerumque glabris, interdum pilis

retrorsis pancis instrnctis : foliis ovato-acuminatis, basi auriculatis,

auriculis saepe acutis, 5-7 em. longis, 4-6 cm. latis, utrinque fere

glabris; petiolis 1.5-2.5 cm. longis: pedunculis 2-15 mm. longis, 5-10-

floris, pedicellis 1-3 mm. longis ;
bracteis calyces aequantibus, lineari-

laneeolatis, margine piloso-ciliatis, prope basim sparse longeque

pilosis ; sepalis lanceolatis bracteis similibus, ca. 8 mm. longis, infra

medium longe denseque pilosis : corolla ca. 2.5 cm. longa, late infund-

ibuliformi, violacea : capsula 4-sperma; seminibus pubescentibus.

This Ipomoea is related to /. rnhra Millsp. but seems very different

from the description of that species. The bracts and sepals on different

plants vary much in width. Collected at Tonala. No. 6907. Type,

Herb. Univ. Calif., No. 172963.

Jacquemontia chiapensis sp. nov.

Praeterea flores glabra, volubilis : foliis oblongis, basi rotundatis

vel in petiolum attenuatis. apice obtusis mucronulatis
;
laminis 5-7 cm.

longis, 2-3 cm. latis; petiolis ca. 1 cm. longis: pedunculis 3-5 cm.

longis, paucifloris; sepalis disimilibus, exterioribus 3, cordato-ovatis.

apice acutis. ca. 2 cm. longis. 1.2 em. latis, pubescentibus; interioribus

2 minoribus ovato-acuminatis
;
corolla campanulata, dilute caerulea,

1.5 cm. longa, extus albo-pilosa: seminibus apice pilos paucos fuscos

gerentibus.

Collected at Tonala, growing on plains in wet soil. No. 6916.

Type, Herb. Univ. Calif., No. 172955.
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Salvia oxyphylla sp. nov.

Herbacea: caulibiis inferioribiis glabris, obtuse angulatis sulcatis:

foliis ovatis longe aciiminatis. basi euneatis, margine dentatis, supra
paululuni subtus ad veiias pubeseentibus, ca. 7 cm. longis, 3 cm. latis

;

petiolis 1-2 cm. longis : racemis caulas vel ramos terminantibus usque
ad Gem. longis, bracteis deciduis. ovato-acuminatis, l)revibus; verti-

cellis congestis, 2-8-iioris; pedicellis ca. 3mm. longis, pubeseentibus;
calyeis tubo ca. 4 mm. longo quam dentibus longiori ;

corolla ea. 2 cm.

longa, dilute purpurea, prope apicem curvata, extus pubescent! ;
labiis

aequalibus; stylo glabro.

The specimens, which do not show the full length of the plant, are

4 dm. long. Collected on Cerro del Boqueron. No. 6874. Type,
Herb. Univ. Calif., No. 172995.

Salvia tonalensis sp. nov.

Fruticosa : caulibus glabris, ramosis, purpureis : foliis oblongo-
lanceolatis. longe acuminatis, basi euneatis, margine incurvo-dentatis
dentibus apice callosis, utrinque glabris atomiferisque; laminis 6-8 cm.

longis, 2-3 cm. latis
; petiolis ca. 1 cm. longis : verticillastris in racemis

1 dm. longis, ramos terminantibus, congestis, usque ad 20-floris;
bracteis lanceolatis deinde deciduis; pedicellis 2-3 mm. longis; calyce
ca. 5 mm. longo, glabro, labio superiori acuto, inferiori bilobo

;
corolla

caerulea, extus pubescenti, calyce duplo longiori ; galea concava
; stylo

pubescenti ;
connectivis antice connexis.

The whole plant excepting the corolla is glabrous; dots and gli.sten-

ing atoms abound on the leaves, bracts, and calyces. Collected on

Sierra de Tonala. No. 7006. Type, tierb. Univ. Calif., No. 173083.

Browallia melanotricha sp. nov.

Annua, ereeta. pauciramosa: caulibus 3-4 dm. altis : foliis ovato-

acuminatis. basi euneatis, ca. 7 cm. longis. 3 cm. latis; petiolis 1-1.5 em.

longis: floribus solitariis; calycibus tubulosis, ca. 12mm. longis, (juam
pedicellis longioribus, lobis 4—5, tubo brevioribus : corolla ealycem
paululum superanti. dilute violaeea. infundibuliformi. tubo gradatim
parum ampliato, lobis brevibus; stamini])us 4 supra medium tubum
affixis, inclusis; antheris duorum 2-loeularibus, loeulis eonfluentibus,
filamentis glabris; duorum loculo altero perfecto altero nano abortivo
filamentis ampliatis cum pilis atris ciliatis : .stylo superne inerassato:

eapsula ealyce breviori
;

seminibus angulatis minute foveolato-

murieatis.

Collected on Cerro del Boqueron, growing in moist soil of fields.

No. 6662. Type, Herb. Univ. Calif., No. 172308.
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Solanum (Polymeris) Purpusii sp. nov

Friiticosiim : caulibus teretibus, flexuosis, hii-siitis pilis patentibus,
fuseis : foliis ovato-aeuminatis. basi obtiisis. margine ciliatis, interdiim

g'eminis, supra parce hirsutis. subtus praeeipue ad veuas stellato-

pubeseentibiis, usque ad 12 cm. longis. 5 cm. latis
; petiolis ca. 5 mm.

longis. hirsutis : pedicellis 1-2. axillaribus. ca. 1.5 cm. longis fusco-

hirsutis; calyce cupulari. margine undulato. extus dense hirsuto cum
pilis apice stellatim ramosis. appeudieibus 10. anguste linearibus. ca.

7 mm. longis. dense fusco-hirsutis
;
stamiuibus 2 longioribus : bacca

diametro ca. 1.5 cm.

Collected in damp forests near Finca Mexiquito. No. 7011. Type,

Herb. Univ. Calif., Xo. 173078.

Castilleia (Hemiehroma) chiapensis sp. nov.

Suffrutieosa. ramosa, pubescens. ca. 4 dm. alta : foliis lineari-

lanceolatis, 4—5 cm. longis, 2-3 mm. latis, sessilibus : Horibus pedieel-

latis, laxe racemosis
;
bracteis obovatis, ca. 15 mm. longis, calyce ca.

2.5 cm. longo ;
corolla ca. 3 cm. longa, galea doreo dense pubescenti,

labio inferior] lirevi. longe 3-dentato.

Collected in the high region of Cerro del Boqueron. No. 6884.

Type, Herb. Univ. Calif., No. 172986.

ALLOPHYTON gen. nov. Scrophulariacearum

Calyx 5-fidus. Corollae tubus cylindraceus, limbi lobis parvis,
rotundatis. Stamina 4. didynama, 2 inclusa, 2 exserta; antherarum
loculi divaricati demum explanati. Staminodium nullum. Stylus apice

2-lobus; o\'ula in loculis numerosa. Capsula ovoidea, acuta, demum
in valvis 4 dehiscens. Seniina numerosa, globosa, rugosa. Herba,
foliis oppositis. Cymae paucitlorae, pedunculis axillaribus. Corollae

coceineae.

Allophyton megaphyllum sp. nov.

Caulibus crassis. puberulis : foliis elliptico-acutis, basi attenuatis,

fere sessilibus, margine integris vel crenatis, ca. 24 cm. longis, 9-10 cm.

latis, utrinque glabris : pedunculis 6-10 cm. longis, 4-8-floris
; pedicellis

1-2 cm. longis ; calycis lobis lanceolatis brevibus
;
corolla ca. 2.5 cm.

longa.

The specimens are not complete enough to give the size of the plant.

The leaves are large and crowded and on the under side the veins are

very distinct. The flowers resemble those of Russelia. Collected at

Finca Irlanda, growling in moist soil of damp barrancas. No. 6855.

Type, Herb. Univ. Calif., No. 172562.
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Hemichaena fruticosa Benth. This central American plant was

collected by Dr. Puri)us on Cerro del Boqneron. No. 6883. Univ.

Calif. Herb.. No. 172987.

AMALOPIIYLLUX gen. nov. Seruphuiariaceariim

Calyx alte 5-fidu.s. sesrmentis oblongis. acutis. Corollae tubas

brevissimiLs, limbiLs patens 5-fidus. Stamina 4 : antherarum loculi

subglobosi divergentes prope basim dehiscentes. Stylus apice integer ;

ovTila in quoque loculo numerosissima. Capsula conico-ovata in valvas

4 dehiseens. Semina nnmerosa. levia. fnsiformia. Herba. foliis fere

radicalibus saxa humida habitans.

Ama.lophyllon rupestre sp. nov.

Fere glabrum : foliis oblongo-ovatis, margine crenato-dentatis, 3-5
cm. longis, ca. 2 cm. latis

; petiolis ca. 1 cm. longis : pedicellis ca. 2.5 cm.

longis. ebracteatis: ealyce campanulato. ca. 2 mm. alto; segmentis ca.

4 mm. longis : corolla diametro ca. 6 mm.
;

lobis oblongo-ovatis. ca.

4 mm. longis: capsula quam lobis calycis breviori. chartacea.

The leaves are of a very thin texture. Each plant beare 1-4 one-

flowered pedicels. Collected near Finca Irlanda. No. 7064. Type.

Herb. Univ. Calif.. No. 174245.

Stemodia micrantha. si ). IIOV.

Annua, dense hirsuta : caulibu.s plerumque simplicibus. ca. 14 em.

alt is : foliis oppositis. late ovatis. margine crenato-.serratis. basi trun-

catis. ca. 4mm. longis. 6mm. latis; petiolis ca. 2mm. longis: floribus

axillaribus. solitariis vel geminatis; pedunculis foliis longioribus:

ealyce 5-partito. segmentis ca. 4 mm. longis, cpiam corolla dilute

caerulea, dimidio brevioribus; antheris stipitatis. loculis valde

inaequalibus ; cap.sulis acutis.

Collected on Sierra de Tonala. No. 6806. Type. Herb. Univ.

Calif., No. 172487.

Episcia inclinata sp. nov.

Hrrbacea : caulibus basi radicantihiis. tetragonis. villosis pilis

hyalinis. ca. 2dm. longis: foliis oppo.sitis, ovato-acuminatis, margine
crenato-serratis. usque ad 10 cm. longis. 5.5 cm. latis. supra cum pilis

hyalinis villosis, subtus fere glabris: floribus axilhiribus. fasciculatis ;

pedicellis tomentosis. ca. 2cm. longis: calycis lobis ovato-lanceolatis,
ca. 1cm. longis, interdum dentatis: corolla ca. 3 cm. longa, recta,

cylindracea. superne parum ampliata : lobis rotundatis patentibus ;

disci glandula magna ;
ovario supero; stylo filiformi, stigmate dilatato-

concavo.

T'dllected at Finca ^lexiquito, growing in wet soil. No. 6851 . Ty]>e,

II.tI). T^iiiv. Calif.. No. 172565.
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Episcia truncicola sp. nov.

Prostrata e nodis radicans : caulibus crassis, paulnlum pubescen-
tibiis, flexuosis, ca. 1.5 dm. longis: foliis ovato-acutis, basi angustatis,

margine supra medium crenato-serratis, iitrinque villoso-hirsutis
;

laminis ea. 2.2 em. Icmgis, 6 mm. latis; petiolis ea. 1 em. longis:

pedicellis axillaribns, ca. 8 mm. longis, villoso-hirsutis pilis albis

patentibus; calyee hirsuto, turbinato, ca. 8 mm. longo, fere usque ad
basim 5-partito; lobis laneeolatis

;
corolla rubra ea. 15 mm. longa,

extus pubescenti, basi aequali. superue ampliata; staminibus basi in

membranam postice fissam connatis
;
disci glandula postica magna apice

tridentata. Fructus deest.

A single specimen wa^ found in Sierra del Boqueron, growing on

an old log. No. 7008. Type, Herb. Univ. Calif., No. 173081.

Besleria chiapensis sp. nov

Pi'utex : ramis teretibus, paululum pubescentibus : foliis oblongo-
acuminatis, basi cuneatis, margine integris vel calloso-dentatis, ca.

11cm. longis, 6-7 cm. latis, utrinque paululum pubescentibus; petiolis
1-2 cm. longis; pedunculis solitariis, axillaribns, petiolis duplo longi-
oribus

; pedicellis 2-5, subumbellatis pedunculis aequantibus ; calyee
ca. 5 mm. alto fere usque ad basim 5-lobato, lobis late ovatis, margine
ciliatis; corolla coccinea, eylindracea, ca. 2cm. longa; disco annular!

;

ovario supero. ovoideo
; stylo recto, stigmate 2-lobo.

Collected at Finca Mexiquito. No. 7003. Type, Herb. Univ. Calif.,

No. 173086.

Drymonia chiapensis sp. nov.

Super arbores scandens : caulibus juvenibus pubcrulis: foliis ellip-

ticis, acutis, basi cuneatis. margine sinuato-dentatis, supra hirsutulis,
subtus pallidioribus, pubescentibus, 10-13 cm. longis, 5-8 cm. latis:

floribus solitariis, pedicellis ca. 15 cm. longis; calycis lobis foliaceis

puberulis, ovato-acutis, basi cordatis. margine dentatis, ca. 18 mm.
longis; corolla rubescenti, basi ])uberula, postice gibba, ca. 4 cm.

longa; tubo ventricoso; limbi lobis latis, margine denticulatis; antheris

basi calcaratis
;
disci glandula postica magna ;

ovario pubescenti.

Collected near Finca Mexiquito. No. 6875. Type, Herb. Univ.

Calif., No. 172994.
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Solenophora Purpusii sj). nov.

Fere glabra : foliis ovato-acnminatis. basi euneatis inaequilateral-

ibus, oppositis, disparibus, margine duplicate serratis, ca. 2 dm. longis,
11 em. latis, snbtiis pallidioribns; petiolis 6-7 em. longi.s; pediiueulis
ea. 7 nmi. loiigis. l-^-fiori.s. pedieellis 1.7 em. bmgis : ealyeis tiibo ea.

2 em. longo eylindraeeo. l()])is valde inae(inalibiis, deiitieiilatis ; eorollao

tubo ca. 3 cm. longo, siiperne ampliato, lobi.s rotundatis, ampli.s, pnr-

inireo-maenlatis, margine sinuato-dentieulatis; disci glandula magna;
eapsnla in fera.

Collected on Cerro del Boqueron. No. 68r)7. T_\ pc. Herb. Fniv.

Calif.. No. 172996.

Napeanthus saxicola sp. nov.

Herbaeens. paree molliter pnbescens: eaulibus brevibns vel vix

nllis : foliis oppo.sitis vel subradiealibns. ovatis. margine erenato-

serratis. ea. .'^ em. longi.s. 2 em. latis: petiolis brevibns: ]iedieellis 2-8
em. longis, ebraeteatis. axillaribns : ealyeis lobis 5, ol)iongo-ovatis,

obtusis, crenato-serratis, 3-4-nerviis, ea. 3 mm. longis : corolla ea. 6 mm.
lata; tnbo brevissimo; lobis parvis, ovatis. patentibns; .staminibns 4.

filamentis eorollae basi affixis; antberis liberis ; loenlis distinetis parnm
divergentilms. snbglobosis; stylo enrvnlo ; stigmate parnm dilato, 2-

fido : eapsnla conico-ovata qnam ealyeis lobis breviori.

A small plant having the leaves often apparently rosnlate. growing
on wet rocks near Finea Covadonga. No. 6701. Type. TTiM-b. Tniv.

Calif., No. 172448.

Diastema rupestre sp. nov.

Annnnm, pauhilnm pnbescens : eanlibns nsqne ad 1 dm. altis: foliis

ovato-aentis, serratis, ea. 6.5 em. longis. 3 em. latis; j)etiolis ea. 2 em.

lon<ns: racemis axillaribns terminalibnsqne. ca. 9-floris. 3—4 em. longis;

pedieellis ca. 7 mm. longis, braeteis brevibns, linearibns mnlto longi-

oi'ibns; ealyeis lobis triaiignlai'i-acnminatis ; eorolhie tubo violaeeo,

eylindraeeo. snjH'rne parnm aiu{)liato; disei glandniis lineari-elavatis :

eap.snla semi-infera.

The color of the flowers seems to have been a li'jfht yellow witli a

pnrjile tiiiiz'e to tlu' lube. Collected on wet rocks near Finea Me\ii|nito.

Xo. (i849. Type, ircrb. Cuiv. Calif.. Xo. 172.V)7.



66 University of California Publications in Botany [Vol. 6

Kohleria chiapensis sp. nov.

Suffruticosa, liirsuta : caulibus subtetragonis, appresse sericeo-

hirsutis : foliis ternatis, disparibus, oblongis, acuminatis, basi cuneatis,

saepe inaequilateralibus. margine serratis, diseoloribus. supra hirsiitis,

subtns densissime sericeo-villosis, usque ad 1-i cm. longis. 6 cm. latis
;

petiolis 5-10 mm. longis, dense sericeo-villosis : pedicellis ca. 8 mm.
longis, in axillis foliorum bracteorumque aggregatis,_racemum term-

inalem ca. 1dm. longum formantibus; calyce campanulato, ca. 6 mm.
alto, dentibus deltoideis tubo brevioribus; corolla cylindracea superne

ampliata, ca. 14 mm. longa, extus pilis cinnabarinis dense villosis,

faucibus parum angustatis ; capsula semi-infera
;

disci glandulis 5,

di.stinctis, oblongis.

Collected at Finca IMexicpiito. Xo. 7049. Type, Herb. T^niv. Calif.,

No. 173276.

Kohleria collina sp. nov.

^uffruticosa. villosa : caulibus erectis parum ramosis : foliis dis-

eoloribus, oppositis, oblongo-acuminatis. basi cuneatis. margine serratis,

ca. 8 cm. longis. 3 cm. latis; petiolis 1-2 cm. longis: pedicellis

axillaribus, solitariis, 2-3 longis. medio interdum bracteatis; calyc-
ibus turbinatis. lobis lanceolatis tulnim aequantibus ;

corolla coecinea

gradatim paululum ami3liata, ca. 3cm. longa; filamentis basi dilatatis

tomentosisque ; capsula semi-infera, vertice conico, oblicjuo ;
disci

glandulis parvis, indistinctis.

Collected on Cerro del Boqueron. No. 7070. Type. Herb. Univ.

Calif.. No. 173596.

Kohleria saxicola sp. nov.

Annua: caulibus .subtetragonis fere glabris, 2-3 dm. altis: foliis

oppositis. interdum purpureis, disparibus, ovato-acuminatis, basi

cuueatis margine serratis, supra pubescentibus, subtus fere glabris.

usque ad 5 cm. longis, 2.3 cm. latis : pedicellis axillaribus solitariis, ca.

1.5 cm. longis, interdum prope basim bracteatis; calycis tubo turbinato,

lobis lineari-lanceolatis. ca. 5mm. longis; corolla cylindraceo superne

ampliato. ca. 5 mm. longa. tubo recto purpureo-maculato, lobis paten-
tibus. filamentis filiformibus, antheris globosis. stigmate dilatato-

concavo; disci glandulis distinctis, oblongis; capsula infera, vertice

conico curvato.

This plant has the appearance of an Acltiniinrs Init with the five

distinct olihmg glands of Kohleria. Collected on moist rocks of Cerro

del Boqueron and at Finca ]Mexi(|nit(). No. 6853. Type. Herb. T'niv.

Calif.. No. 172560.
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Kohleria fruticosa nov

Fruticosa. ramosa : caulihus pui-purcis .supenie niagis villosis, plus
(piani 4 dm. altis : foliis oppositis. oblongo-aeuminatis. basi cuiieatis,

niarg'ine iiidistincte serratis. discoloribus, supra glabris, subtus ap-

presse villosis. ca. 6 cm. longis, 2.5 cm. latis; petiolis 5-10 mm. hmgis:
pcdiccllis axillaribns. solitariis. filifoi'iiiibus. ])aululum villosis, ca. 7 cm.

lougis, medio bibracteatis bracleis lincarilnis. ca. o mm. longis: corolla

ca. 3 em. longa, coccinea, basi aequali, gradatim paululum ampliata,
recta; limbi lobis erectis, brevibus; calyce turbinate, appresse villoso;
lobis 5. lineari-lauccolatis. ca. 1.4 cm. longis: capsula })lus (piam us(|ue
ad medium infera, vertice obliquo, rostrato : disci glaudulis parvis,
indi.stinctis.

The specimens seem to have come from a bush. Collected at high

elevations of Cerro del Boqueron. No. 70U7. Type, Herb. Univ. Calif.,

Xo. 173082.

Kohleria pedunculata sp. nov.

Suffrutieosa, ramosa : caulibus pubescentibus : foliis discoloribus,

oblongo-acumiuatis, basi saepe inaequalibus cuneatis, margine serratis,

supra parce hirsutis. subtus ad venas appresse villosis, usque ad 1 dm.

longis, 4.5 cm. latis
; petiolis ca. 1.2 cm. lougis : pedunculis 1-4-tloris,

axillaribus, solitariis, pubescentibus, 5-6.5 cm. longis, apice bracteatis
;

pedicellis 1-3 cm. longis : calyce turbinato, appresse villoso, ca. 1.2 cm.

longo. lobis lanceolatis tubo lougioribus : corolla coccinea, gradatim
paululum ampliata, ca. 2.8 cm. longa ;

stamiuodio manifesto : capsula
plus quam usque ad medium infera, vertice obliqua, rostrata; disci

glaudulis parvis vel uullis.

The species K. collina, fruticosa, and pedunculata form a group
characterized by woody stems, corollas not contracted at the mouth

and rudimentary disk glands. Collected on Cerro del Boqueron. Xo.

6664. Type, Herb. Univ. Calif., Xo. 172271.

Hansteinia Purpusii sp. nov.

Herbacea: caulibus 3-5 dm. altis, teretibus, pubescentibus: foliis

ovato-acuminatis, basi in petiolum brevem attenuatis, utrinque pubes-
centibus, ca. 5.5cm. longis, 2.5cm. latis: paniculis, ca. 7cm. longis,
laxitloris caules torminantibus ; calycis lobis lanceolatis: corolla ca.

2 cm. longa tubo supra ovarium contracto, superne intiato-ventricoso
;

labio postico lineari erecto, antico breviter 3-lobo : staminibus exsertis.

Fructus deest.

Hanslcinia. nf llic IMlaiizcnrainilicii. is mainly Glockeria of Bentham

and Hooker's Genera Plantarum.

This species was collected on Cerro del Bocpieron. No. 6842. Type,

Herb, l^niv. Calif.. Xo. 172.")4!l.
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Louteridium Purpusii sp. nov.

Herbaceum. glabrum : ramis tetragonis sulcatis : foliis oblongo-
lanceolatis, basi in petiolnm angiistatis ;

laminis 15-20 cm. longis.

4-5 em. latis
; margine crenato-dentatis, nervis lateralibus utrinque

ca. 16; petiolis 1-2 cm. longis : calycis segmentis tribus fere aequalibiis

oblongo-lanceolatis pinnato-venosis, lateralibus 2 clorso valcle costatis,

2-8 cm. longis ; pedicellis 3-4 cm. longis. basi braeteolatis ; eymis ad

axillas 4-8-floris paniculam aphyllam ca. 3 dm. longam formantibiis;
corolla flava calyce duplo longiori. tubo ca. 4 mm. longo; staminibus

2 longe exsertis, filamentis basi dilatatis superne gradatim angustatis :

capsula ca. 2 cm. longa, ca. 10-sperma, oblonga, apiculata ; disco crasso

annulato.

The specimens have no open flowers. Collected at Finca Irlancla,

growing along creeks. No. 6969. Type, Herb. Univ. Calif., No.

172997.

Diodia aspera sp. nov.

Canlibus teretibus. pilis patentibiis hirsiitis. ramosis, 2-3 dm. altis :

foliis internodiis longioribus, lanceolatis. sessilibus, margine scabris,

revolutis, dorso nervo medio setoso. utrinque plus minus setosis, ca.

2.5 cm. longis, 3 mm. latis
; stipulis foliis connatis, setis vagina multo

longioribus: floribus axillaribus. solitariis. ses.silibus; corolla alba,

infundibuliformi, ca. 4mm. longa; calycis limbo 4-lobo, lobis inaequal-
ibus : fructu 2-cocco, lobis calycinis coronato. setoso.

A few specimens only were collected on Sierra de Tonala. No.

6830. Type. Herb. Univ. Calif., No. 172537.

Crusea data sp. nov.

Annua, 5-6 dm. alta : caulibus hirsutis: foliis parum hirsutis,

lanceolatis. ses.silibus, subtus nervis validis, ca. 8 cm. longis, 17 mm.
latis

; stipulis in vaginam ciliatam connatis : floribus in capita involu-

crata congestis; braeteis majoribus involucri oblongo-lanceolatis, 3-4

cm. longis; calycis lobis lineari-lanceolatis. ca. 6mm. longis; tubo

hir.sutissimo
;
corolla violacea. hypocrateriformi, tubo gracili, ca. 8 mm.

longo ;
staminibus longe ex.sertis : styli ramis linearibus.

Collected on Sierra de Tonala, growing in rocky soil. No. 6640.

Type, Herb. Univ. Calif., No. 172353.

OTOCALYX gen. nov. Rubiacearum

Calycis tubus turbinatus; limbi lobi 4. unus in laminam foliaceam

dilatatus, persistentes. Corollae tubus cylindraceus. superne parum
ampliatus, extus sericeus; limbi lobi 4. imbrieati. Stamina 4. fauce

corollae inserta. filamentis brevissimis
;
antherae dorso affixae, oblongae.
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basi et apice obtusae. Ovarium l-loculare; stylus brevis ramique

oblongi, obtusi. glabri ; ovula numerosissima, placentis in laminam

dorsifixam, reHexis. expansis. Baeea globosa, calycis limbo eoronata.

Semina angulata. tuberculata. Frutex ramosus, ramulis teretibus.

Folia opposita. Stioulae inter])etiolares, deltoideae. Flores in cymas
paucitloras, peduneulatas. axillares vel terminales, dispositi.

Otocalyx chiapensis sp. nov.

Caulibus juvenibus hirsutulis: foliis ovato-acuminatis. basi cuneatis,

margine integris, us(iue ad 5.5 cm. longis, 2.5 em. latis, utrinque fere

glabris ; petiolis 3-5 mm. longis, appresse hirsutis
; pedieellis ca. 5 mm.

longis ; calycis lobis 3 lanceolatis, ca. 3 mm. longis, altero foliaceo

laneeolato, ca. 8 mm. longo; coroUae coriaceae tubo ca. 1cm. longo,
limbi lobis rotundatis, crenatis. brevibus; bacca crasse coriacea, hirsuta.

The placentae and fruit are peculiar for a Rubiaceous genus,

resembling those of .some species of Gesneraeeae. Collected on Cerro

del Boqueron. No. 7041. Type, Herb. Univ. Calif., No. 173047.

PLOCANIOPHYLLON gen. nov. Rubiaeearum

Calycis tubus oblongus: limbi lobi 4 lanceolati, persistentes.

Corolla tubo brevi : limbi patentis lobi 4, valvati. Stamina 4, iila-

mentis brevibus
;

antherae basi affixae, lineari-oblongae. obtusae,

erectae. Ovarium 2-loculare
; stylus filiformis, apice minute 2-lobus :

ovula in loculis numerosa. placentis affixa, conferta. Capsula ? parva,

oblonga, chartacea, 2-locularis, polysperma. Semina minuta, irregu-

laria, rugosa, exalata. Frutex glaber, ramulis teretibus. Folia opposita,

petiolata. membranacea, venulis creberrime lineolata. Stipulae parvae,
deeiduae. Flores in cymas paucifloras, axillares. dispositi, tlavi.

Plocaniophyllon flavum sp. nov.

Caulibus ramosis: foliis oblongo-lanceolatis, l)asi cuneatis, laminis

discoloribus. 4-5 cm. longis, 2-2.5 cm. latis; petiolis ca. 3 mm. longis:

pedunculis filiformibus, stramineis, 2.5-3.5 cm. longis; pedieellis 1-3

mm. longis ; corolla 2.5 mm. longa, lobis explanatis, ca. 4 mm. longis.

anguste oblongis. quam staminibus longioribus : fructu ca. G mm.
longo, lenticellis lineolato.

The fruit of the specimens is not mature enougli 1o show its

dehiscence. It may be that of Hoff)nannia. The leaves are striolate in

the manner of those of Sommera. Collected in a barranca near Finca

Mexiquito. growing on wet roeks. No. 701i). Type, Herb. Fniv.

Calif., No. 173077.
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Rondeletia suffrutescens sp. nov.

Suffriiteseens : caulibus teretibus pubesceiitibus : foliis oppositis,
ovatis. longe aeiiminatis, petiolulatis, margine integris. utrinque
paululum hirsiitiilis, ca. 11 cm. longis, 4.5 cm. latis: stipulis lanceo-

latis interpetiolaribus : florilius riibris pentameris, cymis terminalibiis

vel axillaribus laxe dispositis ; calycis lobis lineari-lanceolatis, ca.

1.5 cm. longis, patentibus, glabris : corolla hypocraterimorpha ;
tubo

glabro. ca. 2.2 cm. longo ;
lobis obovatis. alabastro imbricatis, faucibns

oreque flavo-tomentosis
;
staminibus fauci corollae insertis ; filamentis

brevibiis. antlieris dorso s^^pra basim bifidam affixis. lineari-oblongis,
inclusis; stylo incluso, ramis 2 brevibus: capsula globosa, 2-lociilari,

locnlicide 2-valva. polysperma; seminilms angulatis.

The long foliaceus calyx lobes and large ilower.s are not found

with other species of the genus. In nearly all other characters it

seems to agree with those of Rondeletia. Collected on Cerro del

Boqueron. growing on moist rocks and rocky slopes. No. 670-1. Type,

Herb. Univ. Calif., No. 172451.

STYLOSIPHONIA gen. nov. Rubiacearum

Calycis tubus oblongus ;
limbi lobi 5, oblanceolati vel lineari-

lanceolati valde inaequali, decidui. Corolla gracilis, elongata ;
limbi

lobi 5, lanceolati. elongati. Stamina 5, tubo corollae inserta, inclusa,

filamentis brevibus ; antherae dorso affixae, lineari-oblongae, erectae.

obtusae. Ovarium 2-loculare; stylus ramis 2. Capsula ovoidea,

coriacea, 2-locularis, septicide 2-valvata, valvis 2-partitis, polysperma.
Semina angulata. rugosa. Frutex ramulis teretibus. Folia opposita,

petiolata. membranacea. Stipulae interpetiolares, lanceolatae. Flores

in cymas paniculatas, paucitlores, axillares vel terminales dispositi.

Stylosiphonia glabra sp. nov.

Caulibus ramosis : foliis oblongo-lanceolatis, acuminatis, basi angu-
statis, margine integris, 10-13 cm. longis, ca. 3 cm. latis; petiolis
1-2 cm. longis : pedunculis filiformibus, ca. 2 cm. longis, 3-4-floris :

pediculis 1-1.5 cm. longis : calycis tubo ca. 1.8 mm. longo, 0.5 mm. lato,

superne parum ampliato, lobis angustis ca. 1cm. longis: capsula ca.

9 mm. longa.

Collected in Chiapas, the exact locality not given. No 7057. Type,

Herb. Univ. Calif., No. 173437.

Anisomeris Purpusii sp. nov.

Frutex inermis: ramis lenticellis pluribus instructis: foliis late

ovato-acuminatis, oppositis, margine integris, supra glabris, subtus

parce hirsutis praecipue ad venas, laminis ca. 6 cm. longis, 4.5 cm.

latis
; stipulis triangulari-cuspidatis ; petiolis hirsutis ca. 7 mm. longis :
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pednnciilis ca. 3 cm. longis, paucifloris; calycis lobis 4, lanceolatis,

porsistontibns. ea. 8mm. longis; corolla extus appresse hirsuta, tenui,

iut'uiidibiilil'ormi. ca. 17 mm. longa. lobis 4, lanceolatis. ca. 3 mm.
longis; antheris liuearibiis basi alte bifidis. sessilibiis. dorso faiici

eorollae affixis, ca. 3mm. longis; styli ramis 2 brevibns; dnipa ovoidea,

ossea, 2-locidari : scminibns pcndnlis cyliiidraceis ; i-adicida eloTigata,

supera.

The leaves are striolate at'tei" the inamier of tho.se of Sotninera.

('ho)nclia I'riiujh i has simihir indistinct l\' striolate leaves. Collected

near Tonala. No. 6940. Type, Herb. Iniv. Calif., No. 173028.

Hamelia chiapensis sp. nov.

Frutex glaber : foliis plerumque oppositi.s, oblongis, apice acum-

inatis. basi in petiolum attenuatis; laminis ca. 7 cm. longis. 2.5 cm.

latis; petiolis ca. l.o cm. longis; stipiilis lanceolatis. brevibns : eymis
caules vel ramos axillares terminantibns

; pedicellis 2-7 mm. longis ;

calycis tubo cylindraceo dentibus lineari-lanceolatis longiori ;
corolla

ca. 2 cm. longa. Havescenti. e tubo ca. 5 mm. longo gradatim ampliato,
lobis deltoideis

;
antheris basi longe mucronatis : fructu ca. 8 mm.

longo, costato, calycis lobis deciduis annulum cartilaginenm relimjuen-
tibns.

Collected at Finca Mexiquito. No. 7030. Type, Herb. Univ. Calif.,

No. 173058.

PINAROPHYLLON gen. nov. Rubiacearum

Calyx turbinatiis, tubo ovario omnino adnato : lobi 4 subaequales.
Corolla tubo parvo, 4-loba. lobis imbricatis. Stamina 4, basi eorollae

at^xa. filamentis brevibns
;
antherae oblongae, loculis parallelis. Stylus

crassiusculus, stigmate parum dilatato. Capsula paululum supera,
vertice deliiscenti, 2-loculari. Semina numerosissima, exalata. Herba

perennis, caule brevissimo. Folia .sessilia. stipulis foliaceis cito

deciduis. Pedunculi ad axillas solitarii.

Pinarophyllon flavum sp. nov.

Foliis ad caulem brevem coiigeslis. parce liirsulis, late lanceolatis,

ca. 13 cm. longis, 2.5 cm. latis, margine integris, basi longe attenuatis :

tloribus 8-10 prope apicem pedunculi secundis. flavis; pedicellis ca.

2 mm. longis: pednncnlis ca. 5 cm. longis; calycis lobis 1.5 nnn. longis
tubo ae(]uantibus; eorollae lobis ca. 4mm. longis; eapsula costata.

Collected on wet rocks of barrancas near Finea Mexiquito. No.

6700. Type. Herb. I'niv. Calif.. No. 172447.
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E,laterium saepicola sp. uov.

Caulibus striatis fere glabris: foliis diversiformibns, margine
dentatis. nunc ovato-cordatis aeuminatis. nunc 5-augulatis, sinu
latitudine variabili basi 3-nerviis, nervis lateralibus bifurcatis sinum
imum non marginantibus ;

laminis utrinque parum hirsutulis, 5-7 cm.

longis, 7-9 cm. latis; petiolis 2-5 cm. longi.s, glabris: eirrbis 2-fidis:

peduneiilis masculis foliis longioribus usque ad lO-tluris; calycis tubo
ea. 2 cm. longo, superne parum ampliato, petalis 5. anguste lineari-

laneeolatis. ca. 1cm. longis, dentibus subnullis; capitulis antherarum

oblongis ;
ovario longi.ssime denseque hirsute

;
fruetu compresso.

oblique ovato, apice mucronato, sparse setoso, pedicellis ca. 5 mm.
longis. Flores feminei desunt.

Collected at Finca Covadonga, growing in hedges. No. 6904.

Type. Herb. Univ. Calif., No. 172967.

PTEROSICYOS gen. nov. Cucurbitacearum

Calycis tubus pateriformis, dentibus subnullis. Corolla rotata.

profunde 5-partita. segmentis oblongo-acutis cum calyce omnino con-

fluentibus. Staminum filamenta in columnam brevem connata
;

antherae 3 ad apicem columnae sessiles in capitulum oblongum con-

natae, loculis conduplicatim flexuosis. Flores feminei ad apicem
pedunculi subumbellati. Calyx supra ovarium breviter stipitatus et

corolla maris
; stylus brevis. stigmatibus 2. Fructus membranaceus.

valde compressus. oblongus, alatus. Semen ab apice loculi pendulum.
Herba prostrata?. Folia profunde 5-7-loba. Cirrhi 3-fidi.

Pterosicyos laciniatus s] nov

Caulibus striatis. glabri.s: foliis in eircumscriptione orbicularibus,

fere usque ad basim 5-7-fidis; laeiniis lanceolati.s. dentatis vel integris.

usque ad 10 cm. longis, ca. 2 cm. latis. laeiniis lateralibus brevibus,

auriculatis. sinum parvum formantibus, subtus glabris. supra fur-

furaceis : floribus masculis racemoso-paniculatis, racemis 2-3 em.

longis. multitioris; corolla ca. 12mm. lata: tlorum feminorum pedun-
culo ca. 10-tloris, ca. 7 nun. longo, pedicellis 4—8 mm. longis; fructu

piano, ca. 4 cm. longo, basi cordato. medio ca. 7 nun. lato. apice retuso

cum stipite calycis mucronatis.

Collected at middle elevations of Cerro del Boqueron. No. 6915.

Type. Herb. Univ. Calif.. No. 172957.
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/ Laurentia pedunculata sp. nov.

Annua, erecta. paululnni liirsutula : oaulibiis teretibus simplicibus :

foliis angriLste ovato-lanceolatis. basi in petiolum brevissimnni attenn-

atuni. niai'urine serratis: tiorilins solitai'iis. axilhii-ibns; pednncnlis ca.

8 c-ni. lonuis, rectis. patentibus. foliis lonj^ioribus ; calyeis l()l)is ca.

;{.o mill, long'is. linearibus. aeutis. liii-suto-ciliatis. tnbo vix ullo: eonilla

caenilea parva, calyeem paukihim superanti : capsiila libera.

Collected at Finca Covadonga. growing; in nioist soil. No. G705.

Type. Herb. Univ. Calif.. \o. 172452.

Centropogon .sp. Laun niia insignis Brandg. Tbe i)lant may be

an extreme variation of ('. graiididf )iiaii(S A. Zalill)r.

Lobelia longicaulis sp. nov.

liirsutula. bcrbacea : caulibu.s proeumbentibus, elongatis, ramosis :

foliis ovatis acuminatis. basi cuneatis. acute serratis, ca. 4 cm. longis,

1.5cm. latis; petiolis ca. 5mm. longis: tloribus solitariis axillaribus;

pednncnlis ca. 1.5 cm. longis; calyeis tnbo turbinato, lobis lineari-

laneeolatis. ca. 2mm. longis; corolla dilute caerulea. ca. 1cm. longa,
lobis angustis; antheris 2. apice penicillatis: eapsula infera.

Collected at Finca Covadonga. growing in moist soil. No. 6697.

Type, Herb. Univ. Calif., No. 172444.

Tridax scabrida sj). nov.

Annua, ramosa : caulibus scabrido-liirsutis, brevibus : foliis late

ovatis. apice acutis, basi cuneatis, margine ciliatis. tuberculato-dentatis,
subtus panlulum birsutis. supra scabridis pilis e basi pustulatis. ca.

2cm. longis, 1.7 cm. latis; petiolis ca. 4mm. longis: capitulis pedun-
culos ca. 10 cm. longos terminantibus. involucri sipiamis 2-3-seriatis,

exterioribus ovato-lanceolatis. scabrido-hirsutis; ligulis parvis, albis,

lineis notatis. oblongis. tridentatis dente medio parvo; pappi squamis
ca. 12. inae(|ualibus. acbaeniis sericeis multo lougioribus.

Collected at Picacbo—San Geronimo, Oaxaca. No. 6801 . Type,

Herb. Fniv. Calif.. No. 172502.

Desmanthodium tomentosum sp. nov.

Frutex : caulibus tomentosis cum pilis ferrugineis: foliis ovatis,

acuminatis. basi in petiolum breve longe attenuatis, uscpie ad 15 cm.

longis. ca. S cm. latis, margine dentatis ciliatis, utrinque pubescentibus,
snbtns ad nervos tomentosis : glomerulis 8-5-capitulatis, dense cymoso-
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paniculatis ;
bracteis lanceolatis, tomentosis : involucri bracteis scariosis,

oblong:is, striatis, floribus foemineis apqnantibiis ;
floribus hermaphro-

ditis longe stipitatis in speciminibus plerumqiie delapsis; achaeniis
oblanceolatis.

Collected on Cerro del Boqueron. growing in moist soil. No. 6683.

Type, Herb. Univ. Calif., No. 172428.

Palafoxia latifolia DC. This rare and little known plant was

collected by Dr. Piirpus at Picacho—San Geronimo, Oaxaca. No. 6790.

Univ. Calif. Herb., No. 172473.

Tragoceros flavicomum DC. The specimens do not exactly agree

with the short description of this species in DC. Prodomiis, bnt the

callous rugosity, ribs of the achenes and other characters are so

variable even on the same plant that they may represent a form of the

species. No. 6676. Univ. Calif. Herb., No. 172263.

Viguiera gracillitna sp. nov

Ramosa 3-5 dm. alta : caulibus parum strigoso-pilosis : foliis sepius
alternis, ovato-acuminatis. margine serratis, e basi euneata trinervatis,

supra seabridis simul paululum strigoso-pilosis, subtus strigo.so-pilosis;
laminis usque ad 3 cm. longis, 1.5 cm. latis; potiolis ca. 7 mm. longis:

peduneulis 2-4 cm. longis multos ramos terminantibus, axillaribusque :

capitulis ca. 7 mm. altis, 15-20-floris : involucri campanulati squamis
lineari-lanceolatis appresse pilosis : radii floribus neutris ; ligulis flavis :

achaeniis maturis turgidis, dense sericeo-villosis ; pappi aristis 2.

inaequalibus. quam achaeniis longioribus cum scjuamis laceratis inter-

mediis.

A species bearing many flowers on numerous small l)ranchps.

Collected at Picacho—San Geronimo, Oaxaca. No. 6675. Type, Herb.

Univ. Calif., No. 172254.

Perymenium Purpusii sp. nov.

Plus quam 4 dm. altum, superne ramosum : caulibus angulatis.

strigosis: foliis ovato-lanceolatis, margine serratis. basi cuneatis, supra
strigoso-pubescentibus, subtus praecipue ad venas pubescentibus :

laminis ca. 8 cm. longis, 3 cm. latis; petiolis ca. 1.5 cm. longis: capitulis

corymbosis caules vel ramos breves terminantibus; involucris herais-

phaericis. ca. 4mm. altis; s(|uamis ca. 3-seriatis, coriaeeis. late ovatis,

obtusis. inferioribus paululum minoribus; liguliNS aureis; achaeniis

glabris.
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This plant somewhat resembles P. cJtala rolepis Rob. & Greenman,

with which species Dr. Robinson has obligingly compared it. Collected

on Cerro del Boqueron. No. 6639. Type, Herb. Univ. Calif.. No.

172354.

TONALANTHUS gen. nov. Helianthearum

Capitnla heterogama, radiata. fioribus radii sterilibus, disci her-

maphroditis. Involiicriim hemisphaericiim. braeteis 3-seriatis. exteri-

oribus olilongis. obtnsis. coriaceis. Reeeptacnlnm cohimnare. paleis

complicatis Hores disci amplectentibus. CoroUae radii ligulatae aj^ice

3-dentatae. disci regulares tubo limbum eylindraceum aequanti. limbo

apice longe 5-fido. Antherae basi minute 2-mncronatae. Achaenia

siibcompressa apice pappo sqnamoso. lanceolato. coronata. Ilci-ha

perennis. Folia opposita. Capitula longe pedunculata.

Tonalanthus aurantiacus sp. nov.

Canlibus simplicibus. crassis. foliosis, albo-tomentosis, ca. 1 dm. altis :

foliis eordatis, grosse crenato-dentatis, apice acutis, laminis ca. 9 cm.

longis, 8 cm. latis, utrinque parum pubescentibus. basi abrupte in

petiolum alatum ca. 7 mm. longum abeuntibus
; pedunculis 1-3, axil-

laribus, 1-floris, ca. 3dm. longis; eapitulo diametro ca. 18mm. radiis

excludentibus; involucri squamis exterioribus brevioribus, tomentosis;

receptaculo ca. 5 mm. longo, 2 mm. lato; paleis scariosis acnminatis;
floribus radii discique aurantiacis

; ligulis 8 mm. longis ; pappi squamis
ca. 8, anguste lanceolatis. achaeniis aequilongis.

Collected on Sierra de Tonala. No. 7002. Type. Herb. Univ. Calif.,

No. 173087.

Zexmenia Purpusii sp. nov.

Arbor : ramis pubescentibus : foliis late ovatis acuminatis, supra
scabridis, subtus pilosis, basi in petiolum attenuatis, margine serratis,

ca. 9cm. longis. 6cm. latis: floribus ramos terminantibus subcorym-
bosis

;
involucris camj^anulatis, ca. 7 mm. alti.s iatisque ; st[uamis 2-

seriatis, oblongis, coriaceis. acutis. pubescentibus, margine ciliatis.

ligulis tlavis, ca. 6mm. longis; radii achaeniis 3-quetris, anguste 3-

alatis. aristis pappi ad angulos inao(|ualibus ; disci achaeniis a latere

compressis, sepius anguste alatis. interdum alis cum aristis pappi
adnatis, aristis duabus achaenia aequantibus, squamellis nullis: paleis

apice obtusis, aristatis.

This pliiiil is a small tree ali<mt twenty feet high. Tt differs from

the description of Z. scandens Hemsley in having the ciliate scales of

the involucre 2-seriate, no squamellae between the awns of the pappus
and wings often adnate to the awns. Collected on Cerro del Boqueron.

No. 6660. Type. Ilcrl). Univ. (^nlif.. No. 172310.
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Bidens chiapensis sp. iiov.

Caulibiis glabris, tetragonis : foliis oppositis; foliolis 3, ovato-

acuminatis, basi cuneatis, margine serratis, minute ciliatis, iitrinque

glabris, ca. 6 cm. longis, 2.5 cm. latis
; petiolis 2-3 cm. longis ; pedun-

culis ]-2. caules vel ramos terminantibus. 8-24 cm. longis; capitulis

multitloris. involucri squamis exterioribus ca. 25, linearibus, apice
acutis, ciliatis, ca. 1 cm. longis, qiiam squamis interioribus oblongo-

acutis, longioribus ; ligulis tiavis ca. 7 mm. longis ;
corollis tiavis

;

achaeniis biaristatis.

The uppermost leaves are often reduced to a single leaflet. Col-

lected at high altitude of the Cerro del Boqueron. No. 6945. Type,

Herb. Univ. Calif., No. 173022.

Cosmos sulphurea Cav. exaristate form. The specimens of this

species collected on Sierra de Tonala are awnless, but there seems to

be no other divergence from the usual form of the species. No. 6793.

Univ. Calif. Herb., No. 172476.

Bidens geraniifolia sp. nov.

Undique fere glabra : caulibus striatis : foliis pinnatisectis, lobis

sectis. 4-5 cm. longis, 2-3 cm. latis; petiolis ca. 1 cm. longis, basi

paululum pilosis: capitulis solitariis pedunculos ca. 1.5 dm. longos
terminantibus

; pedunculis caules terminantibus vel axillaribus : in-

volucri bracteis exterioribus linearibus patentibus interiores aequant-
ibus: ligulis 7-10, albis multilineatis, apice 3-dentatis : achaeniis

juvenibus planis breve 2-aristatis.

This is a species much resembling B. odorata Cav. Collected in the

high region of Cerro del Boqueron. No. 6679. Type, Herb. Univ.

Calif.. No. 172257.

Dahlia Purpusii sp. nov.

Perennis, glabra: foliis plerumque simplicibus, ovatis, acuminatis,

sessilibus, margine crenato-serratis, ca. 12 cm. longis, 6.5 cm. latis :

involucri bracteis exterioribus late ovatis, acutis, ca. 1 cm. longis :

ligulis ca. 4 cm. longis, 1.3 cm. latis, acutis, purpureis: achaeniis calvis.

This simple leaved Dahlia, according to the notes of Dr. Purpus,

is a large perennial. Collected in the high regicm of Cerro del

Boqueron. Only a few specimens could be fouml. No. 6680. Type,

Herb. Univ. Calif., No. 172256.
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Baccharis scabridula si), now

Erecta, ramosa : caiilibns purpureis, striatis, teretibiis, fere glabris :

foliis alternis, ovato-aciuninatis, basi in petiolum brevissimiim attenii-

atis. penniveniis, margine mueronato-serratis. supra seabridis, subtiis

glabris, ca. 7 em. longis. 2.o em. latis: panieulis axillaribus. tenniiial-

ibusque miiltitioris : eapitulis parvis; involueri campanulati bracteis

lineari-lanceolatis ; pappi setis rufescentibus.

This species is very much like B. scandens Less, but is an erect

plant with larger leaves, more attenuate at each end and scabrous on

the upper surface. The staminate specimens are more pubescent.

Collected in the high region of the Cerro del Boqueron. No. 6665.

Type, Herb. Univ. Calif.. No. 172432.

Baccharis androgyna sp. nov.

Frutex glaber. ramosus : eaulibus teretibus striatis : foliis alternis,

anguste lanceolatis. basi in petiolum brevem angustatis, penniveniis,

margine calloso-serratis. ca. 9cm. longis, 1.2cm. latis: panieulis axil-

laribus terminalibusque ad apices ramorum multitloris; eapitulis

foemineis saepe flores masculos gerentibus; involueri bracteis linear-

ibus. acutis, margine scariosis.

This species somewhat resembles the preceding, but is easily separ-

ated from it l)y the glabrous leaves. Staminate flowers intermingled

with pistillate ones are found in B. oaxacana Greenman, B. Hierac-

ifolia Hemsley and other species. Collected on Cerro del Boqueron.

No. 6666. Type, Herb. Univ. Calif., No. 172268.
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I. INTRODUCTION

The genus Scinaia was established l)y Raron Antonio Bivona-

Bernardi in 1822. The description and plate were evidently published

at Palermo in some journal, or other ephemeral publication, entitled

L'lride (cf. J. G. Agardh, 1851. pp. 420, 421). It seems to he a very

rare publication at present, but the writer was enabled to consult the

three uunumbered pages and the single unnumbered plate at the

Briti.sh .Mu.seum of Natural History at South Kensington through the

kindness of Mv. A. Gepp. There can be no doubt that the genus was

founded on the common Mediterranean plant wliicli has usually l)een

referred to as Scinaia furccLlata. A ccmden.sed account of the new

genus was published in Flora in 1824 (cf. Bivona, 1824), but without

the figures. The name Scinaia. however, was lost sight of for a series
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of years, but was brought to the attention of algologists by J. G.

Agardh (1851, p. 420) who clearly defined it and established its

prior right over the two genera, Ginnania of ]\lontagne and Myelomium
of Kuetzing. The genera Endymonema and Schestedtia of Schousboe

were probably never published except as synonyms (of. Bornet, 1892,

p. 265).

The genus Ginnania was apparently suggested as a genus but not

named by Lamouroux (1813, p. 45), but was published by ]\Iontagne

(1840. p. 162) to receive the plant of the Atlantic Coast of southern

Europe and of northern Africa. The name has been spelled in all

the various ways possible, e.g., Ginannia Montague (1842, p. 257,

1844-46, p. 60, and 1856, p. 436), Ginmnnia J. G. Agardh (1876, p.

510) and the correct spelling. Ginnania Montague (1840, p. 162) and

Kuetzing (1866, p. 24). Montague held to his own name even after

J. G. Agardh brought forward Scinaia and (1856. p. 436) explains his

reasons in the sentence: "non qui modo nominat, sed qui characterem

enucleat, is verus generis fundator existimari debet." It is certainly

true that Bivona gave no diagnosis or discussion of Scinaia as a genus.

Ginannia and Ginnania have each been proposed once or twice, also,

for genera of flowering plants, but in every case have been relegated

to the categories of synonyms so far as the writer has been able to

determine.

The third genus, Myelomium, was proposed by Kuetzing (1843,

p. 393), who seemed unaware of the existence of either Scinaia or

Ginnania, although he includes as a species Myelomium undulatum,

citing as a synonym Halymenia undulata J. Ag., but without citing

any definite reference. This species had been described by Montague
in 1842 (p. 257) without any synonym but, from ^Montague's state-

ment in connection with his description (loc. cit.) and the references

of Kuetzing (1843, p. 393) and of J. G. Agardh (1851, p. 422), it

seems a proper inference that the specific name was first applied,

though not published, by J. G. Agardh.
The type of the genus Scinaia is the Viva furcellata of Dawson

Turner (1801, p. 301), variously referred as may be seen from the

synonymy quoted later. The type locality is Sheringham, in Norfolk

on the eastern shore of England, i.e., on the North Sea. It has been

customary to refer all slender and even broader specimens of Scinaia

to this species, until its recorded distribution is practically world-wide.

Even certain constricted forms have been referred to this .species, e.g.,

Scinaia furcellata var, suhcostata J. Ag. (1851, p. 422). Montague
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(1842, p. 393) proposed a species from the western coasts of South

America, Ginannia undulata, which Agardh reduced to a variety of

Scinaia furcellata (1851, p. 422) and Kuetzing (1849, pp. 715, 716)

referred to Ginnania (as he correctly transcribed Montagne's name)

five species. One of these, viz., G. irregularis has been later referred

to Nemastoma dichotoma J. Ag. (1842, p. 91). It is evidently not a

member of the genus Scinaia (cf. Kuetzing, 1866, pi. 69, a-c), while

his G. furcellata, G. pulvinata, and G. undulata have usually been

considered as all appertaining to Scinaia furcellata. Concerning the

''Ginnania undulata" of Kuetzing, It may be noted here that the later

figure of this plant published by Kuetzing (1866, pi. 69, d-f) seems

more like a Callophyllis or some such plant than like Scinaia in struc-

ture. This point will be taken up again later. The fifth species of

Kuetzing, G. Salicornioides from Port Natal in South Africa, is abund-

antly different in habit and structure (cf. also Kuetzing, 1866, pi. 70)

from Scinaia furcellata. It is a regularly constricted form and so

different in certain details of structure from the type of the genus

Scinaia, that J. G. Agardh (1861, p. 423) refers it to Scinaia with a

query ("?").

In 1866 (p. 30, pi. 83) Kuetzing described and figured under the

name '"Ginnania carnosa" a plant from Ceylon which existed in Herb.

Sonder under the unpublished name of Scinaia carnosa Harv. This

is undoubtedly the plant issued by W. IT. Harvey under No. 38 of his

Algae of Ceylon (Exsicc), with printed label, but without diagnosis.

The plant is fairly close to Scinaia Salicornioides (Kuetz.) J. Ag. in

habit and structure and its status will be discussed later on.

In 1876, J. G. Agardh (p. 512) described a var. australis of Scinaia

furcellata, to receive a plant from New Zealand. In 1876 J. G.

Agardh. then, recognized three varieties of Scinaia furcellata besides

the type, viz: var. undulata (IMont.) J. Ag.. var. australis J. Ag., and

var. subcostata J. xVg.,
—besides Sc. carnosa Harv. and Sc. Salicor-

nioides (Kuetz.) J. Ag. He also separated from the genus Scinaia

(loc. cit., p. 510), under the name Gloiophloea Scinaioidcs, a plant

from Australia which had previously been referred to Scinaia fur-

cellata. Finally, in 1884 (p. 12), J. G. Agardh made his final addition

to the genus Scinaia, in the form of Sci)iaia monilifonni.'i, a verA'

distinct, regularly constricted plant from Port Phillip, Australia,

collected by J. Bracebridge "Wilson.

Til later years, only two additions have been made to tlu' ircmis

Scinaia. In 1901, F. S. Collins distributed a plant from Florida under
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No. 836 of Fascicle XVII, of the Phycotheca Boreali-Americana,

under the name of Scinaia furcellata forma complanata. He states

that :

' ' The frond is flattened throughout even when quite fresh
' ' and

suggests that it may possibly he the same as Isymenia angusta J. G.

Agardh (1899, p. 66). Collins (1906, p. 110) reprinted the diagnosis

and remarks later in a botanical journal. Cotton (1907, p. 260) raised

this variety to a species.

The last species to be added to the genus is a plant from the Gulf

of California to which M. A. Howe (1911, p. 500, fig. 1 and pi. 28)

has given the name of Scinaia latifrons. It is a large and broad,

flattened species with cystocarps largely marginal.

At present, then, the genus Scinaia is credited with six species and

three varieties, as follows: Sc. furcellata with varr. undulata, sitb-

costata, and australis, Sc. complanata, Sc. latifrons, Sc. carnosa, Sc.

Salicornioides, and Sc. moniliformis. It is the intention of the writer

to examine into the structure and the status of each of these so far

as possible.

II. MATERIALS AND TECHNIQUE

The writer has been gathering together materials of what usually

passes for Scinaia for many years in connection with a study of the

puzzling forms of the California coast. His impressions have varied

from those of recognizing a few widely distributed species to those of

very considerably multiplying the number of species to be recognized.

Comparatively little study, however, had been made of the details of

structure until very recently, partly because of the difficulty of obtain-

ing good results from dried material. Most of the materials at hand

consist of dried specimens and it is difficult to make specimens resume

their original form after being dried under even slight pressure.

The material is mostly Californian, on which coast there are four or

five well-marked species or varieties of Scinaia^hke plants, only one

of which has been seen in living condition by the writer. The writer

has also collected considerable living material of Scinaia in the vicinity

of Woods Hole, IVIassachusetts, and has received dried specimens from

others. There is a fair amount of dried material available from

Florida and from the IMediterranean. Other specimens are individual

and scattering, but there are available good dried and formalin speci-

mens from the Hawaiian Islands. Practically all of this material has
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been examined. Some work has also been done on certain type speci-

mens in different herbaria, hut most of siit-h woi-k was necessarily

snperficial.

The general method of proccdufc, in the ca.sc of hci'l>;irium speci-

mens, has been, after moistening first with 95 per cent alcohol and tlicii

with water, to remove a sufficient portion for examination. The

selected portion was then soaked for some time in water, passed

through a strong solution of potassic hydrate, three separate and

prolonged washings in water, 10 per cent hydrochloric acid, then

three more washings in water, and finally preserved in 70 per cent

alcohol to which a trace of formalin had been added. The specimens

were finally sectioned on a freezing microtome. Througli an ingenious

adaptation of the freezing device of Osterhout (1896, p. 195), Dr.

N. L. Gardner has modified it so as to use it on the ^linot rotnry

microtome, thus making it possible to cut very thin and uniform sec-

tions. JMost of the sections used have been 5fx or lOfx thick and were

cut by Dr. Gardner or by Dr. T. H. Goodspeed. The stain used was

Fuchsin S. (Griibler's) in acidified alcohol.

In spite of the treatment with swelling reagents, none of the speci-

mens was brought back absolutely to its original shape, although in

most cases it was possible to determine whether the specimens were

either cylindrical or else at least not very much flattened.

III. MORPHOLOGY

Tn dealing with the general matters of structure before taking up

the special morphology and taxonomy, it seems desirable to speak of

a Scinaia assemblage, because it was found on careful study that no

less than three genera arc i'ei)resented among tlie plants usually

referred to Scinaia and have the external form of that genus as well

as some of the histological characters.

In habit and color there is general agreement among all the plants,

but there are some differences which assi.st in distingui.shing the

species at sight. In general the plants arise from a discoid lioldfast

from which one or more short, solid stipes arise which hi-inch dicho-

tomou.sly and fairly regularly ;ind repeatedly, to i)i'oducc a more or

less ample frond anywhere rrom 4 to :50cm. in heiglit. The tips are

even or uneven in height according, apparently, to the conditions of
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development and are as a rule blunt rather than acute, though more

or less abruptly tapering. The color varies from a delicate pink

through shades of red to a very dark red or reddish purple. The

diameter of the branches is nearly the same throughout and varies

from 2 mm. up to 12 mm. The branches are cylindrical in most

species and in some are constricted more or less regularly, giving a

moniliform appearance, while in certain species the branches are

evidently decidedly flattened or complanate. In many of the species

the branches are evidently or obscurely narrowed below, while in a

few the branches are conspicuously of the same diameter below as

above. The number of dichotomies varies in different species but less

so in individuals of the same species, and seems to be a diagnostic

character of value.

At the tips of the branches are one, or usually two, circular, shallow

sunken areas which from growth proceeds by a multitude of filaments

exactly as in Galaxaura (Kny, 1872, p. 704; Oltmanns, 1904, p. 556).

but in one species of Scinaia the growing region seems convex (cf.

p. 102 of text). Below the tip is to be found an axile strand, stouter

or more slender according to the species and composed of few to many
coarser filaments longitudinally parallel or somewhat intertwined.

From these are given off slender, more or less horizontal filaments,

dichotomously branched and ending in the closely connecting cells of

the continuous cortex. Between the axile strand and the cortex is.

in the fresh condition, a sort of watery jelly filling the interior of the

branches.

The structure of the cortex in Scinaia furcellata has been subject

to some discussion w^hich is outlined admirably by Bornet and Thuret

(1876, p. 19) and generally consists of one or more layers of colored

cells under an external compact layer of colorless cells. It is the

existence of this colorless epidermal layer that is said to distinguish

the genus Scinaia from Gloiopldoea J. Ag.

The epidermal layer of colorless cells was not recognized by the

earlier algologists and there seems to be differences of opinion as to

its structure. Bornet and Thuret (1876, p. 20) describe the epidermal

layer as made up of colorless cells scattered between which are small

colored cells, but this structure is not shown in their figure {loc. cit.,

pi. VI). Kuetzing, however, does show it (1866, pi. 68, h) in the way
it appears to the writer, and Crouan (1867, pi. H, f. 118, 6) also shows

the general appearance of colored and colorless cells in surface view.

The horizontal filaments from the axile strand end in corvmbs of .sliort
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cells, the central one of each corymb being enlarged and colorless.

This is particularly true of Scinaia furcellata but is found to some

extent in other species of Scinaia. In extra-European plants, hitherto

referred without question, the relation of colored and colorless cells

is different, as will appear during the discussion below. Berthold

(1882, p. 697) speaks of the development of the colorless outermost

layer of cells and says that they do not divide after they are formed

but as the thallus develops, the under cells push out through and

become enlarged and hyaline. Berthold looks on this colorless layer

as a protection against high light intensity. J. G. Agardh (1880, p. 61 )

also treats of this layer of utricles in Scinaia.

The colorless epidermal cells, or utricles as they may be called, vary

in size and proportions in the different species and also as to the

admixture or absence of colored cells, affording trustworthy evidences

of specific difference, as will be shown later.

In the new genus, Pseudoscinaia, to be proposed below, the outer

layer is made up of utricles as in Scinaia, but in the genus Gloiophloea

of J. G. Agardh the outer layer is described as being made up of

fasciculate moniliform dichotomo-fastigiate filaments. An examination

shows, however, as will be indicated below, that the same cymose-

corymbose structure prevails as in Scinaia, i.e., the central cell of the

corymb ceases to grow, enlarges, becomes hyaline and thus changes

into a utricle. The surrounding cells of the corymb, however, grow

on and repeat the process at a higher level, branching corymbosely in

turn, forming a utricle in the center, while the lateral branches grow

on and finally form a complete series of fasciculate moniliform anti-

clinal filaments. The utricles are thereby hidden and usually collapse

sooner or later, becoming inconspicuous and often difficult of detec-

tion. This is particularly true of the antheridial areas. In cysto-

carpic plants, especially when younger, the appearance is much that

of Scinaia, except tliat the colored cells surrounding the utricles are

unusually numerous.

At the base, in the disk and the stipe, the structure is more solitl

than above in tlic l)ranches and the colorless epidermal cells are prac-

tically absent. The hypodermis, that is, the layer or hiyers of colored

cells under the colorless "epidermis," varies in number, arrangement

and size of cells in llic different species. TIh' number of layers varies

from one to three, the size varies considerably, aiul the arrangement

in some species is looser than in others.

Within the hypodermis of the cortex and moi'e or less closely
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applied to it, running longitudinally downwards, are very slender

filaments. These filaments vary in abundance in the different species

and in flattened species are more abundant just within the margins.

This layer will be referred to as the "corticating layer." In the

center of the frond is an axis of intertwined longitudinal filaments of

two sorts, coarser and finer. The coarser filaments originate from the

apical meristem. the finer are corticating filaments. This axial strand

varies in coarseness even in the same species, but in different species

the difference may be sufficient to attract attention. This happens
when it is invisible in pressed specimens of one species and visible

in others. Some discussion has arisen in this connection (cf. Harvey.

1846. pi. LXIX, J. G. Agardh, 1851, p. 423, Bornet et Tlmret, 1876.

p. 20, etc.) and it is not possible even yet to separate species definitely

according to Avhether the axis shows in the dried (and pressed) speci-

mens or not. Something, however, may be said, as will be seen below

in the discussions under the separate species recognized in this paper.

Antheridia and cystocarps are known in Sciiiaia, but as yet no

tetrasporangia have been detected.

The antheridia of Scinaia furcellata have been briefly described by

Bornet and Thuret (1876, p. 20) as forming very small bouquets

disseminated between the peripheral cells of the frond, which renders

them difficult of detection. Antheridia have been seen in almost all

of the species of Scinma described below and in all species of Gloio-

pJiloea and of Pseudoscinaia. In all the species of Scinaia and Pseudo-

scinaia they occur scattered single, or in small groups, and probably

always on the same plant with the cystocarps. In Gloiophloea the

antheridia cover extensive areas, either on the same plant with the

cystocarps or on separate plants. They occur singly or in twos on

longer or shorter supporting cells which grow out between the utricles

in all three genera.

Although it is not so stated by any authority, so far as the writer

is aware, Scinaia furcellata is monoecious and bears the antheridia

singly or in small fascicles, as Bornet describes, between the colorless

epidermal cells. Possibly all the species of Scinaia are monoecious,

but in a tm species described below the w^riter has not been able to

demonstrate this to his own satisfaction because of the lack of

abundant material. The writer suspects that a certain group of species,

in which the colored cells in the epidermal layer are scanty, may

po.ssibly be dioecious. Farther discussion may be left until the con-

ditions in the individual species are taken up.
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The eystocarp in Scinaia ftircellafa has bet'ii the subject of con-

siderable controversy which is so well summed uj) bv Bornet and

Thiiret (1876, [>. 1!)). It is a pyriform structure borne just under

the cortex throufjh which it opcMis by a distinct carpostome. The

jxtint ill dispute was the possession of a ccllulai- envelope. This wa.s

pointed out by Moiitagne (1842. ]). 257) but was either passed over in

silence (Kuetzing. 184!). p. 715. 18b(i. \)\. 08, b, Harvey. 1846, ])1. 69.

tigs. 8 and 7) or denied (J. G. Agardh, 1851, p. 421, and 1876, p. 512).

Later it was acknowledged and made plain (Harvey, 1853, p. 136;

Thuret. 1855. p. 155; Crouan, 1867, pi. 17. no. 118, fig. 4; Bornet and

Thuret, 1876, p. 19, pi. 6. fig. 6. 7.; Schmitz. 1896, p. 337, fig. 206. b;

J. G. Agardh, 1880, p. 245) so that there remains no reason for doubt.

In some species, however, it seems fairly certain that the envelope

consists of fairly distinct filaments whose points are neither enlarged

nor combined (consequently) into a pseudoparenchymatous structure.

In dealing with dried specimens, however, it is often difficult to settle

such a question entirely satisfactorily.

Concerning the cystocarps in other species of Scinaia little has been

said except as to position in the frond (M. A. Howe, 1911, p. 500),

yet, as will be shown later, the shape, size and peculiarities of the

enveloping tissue show sufficient and constant variations, to afford

valuable diagnostic characters.

Two species have been found which in external appearance have

such close resemblance to Scinaia furcellata (as generally conceived)

that they would ordinarily be referred to that species, whose cysto-

carps are not strictly of the Scinaia-\y\^e, but are more of the

Galaxaura type, in that the gonimoblasts, instead of all rising or

radiating from a more or less distinct cellular placenta and being

free, have some free while some adhere to the walls of the periderm

and line the lower half to two thirds of the cystcarpic cavity (cf.

pi. 16, fig. 61). It has seemed necessary to remove these two species

from Scinaia and even to create a new genus (Psciuloscinaia) to receive

them, since the vegetative characteristics are distinctly scinaioid. In

all the species of Scinaia and GloiopJdoea, on the other hand, the

gonimoblasts in the cystocarps. both of Sci)iaia and of Gloiophloea,

arise from a small, but varying placenta, and are all free from the

periderm.

The development of the eystocarp in Scinaia furcellata has been

thoroughly described and illustrated by Bornet and Thuret (1876.

1>. 20, pi. 6, figs. 1-7). The procarps are alwa.ys formed in the ajiical
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region of a branch and consist of a three-celled branchlet bearing the

carpogonium with the long trichogyne at its apex. The sporogenous

tissue is produced directly from the apical cell, i.e., the carpogonium,
the middle cell, even before fecundation of the carpogonium, begins

to send out processes which become filamentous and later grow up
around the sporogenous mass as it develops. The filaments are at

first separate, but become pressed together so tightly that when their

individual cells enlarge the whole growth of filaments forms a sort of

parenchymatous envelope surrounding the sporogenous tissue in a

pyriform cavity which opens out above, forming a narrow carpostome.

The basal cell of the procarpic branch enlarges to form a more or less

conspicuous stalk-cell or pedicel. Nothing is known, apparently, of

the germination of the carpospore and of the early stages of any of the

species of Scitima.

Each of the points connected with the cystocarp needs much further

discussion than is possible even after an examination of all the material

at the present disposal of the writer.

Nearly all the specimens of Scinaia proper, accessible to the writer,

show cystocarps in the adult stage and as a rule very plainly in the

pressed condition. They form, to the naked eye, more or less con-

spicuous, larger or smaller dots of a decidedly darker color than the

frond. In almost all the species they are scattered over the surface

of the frond in no regular order. In two species, however, Scinaia

latifrons Howe (1911, p. 500, fig. 1, pi. 28) and Scinaia Cottonii sp.

nov., the cystocarps show a decided tendency to aggregate themselves

along the margins of the flattened fronds.

IV. TAXONOMY

In taking up the matter of the systematic arrangement it will also

be possible to amplify the preceding statements about general struc-

ture as the special morphology of each genus and species is considered.

In the following account is taken up each and every specimen accessible

to the writer for examination and study, and an attempt is made to

place each one as accurately as possible. As will be seen, considerable

differences are brought out and a considerable number of new names

proposed. It is hoped that they may be justified and made clear in

the following account.
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SCINAIA Bivona

The two particular characteristics of this genus within the

Chaetangiaceae are the cystocarp and the epidermis consisting largely

of swollen colorless cells or utricles. As at present recognized it has

been credited with six species as well as three varieties. In the present

account, all these species have been retained and one of the varieties

has been elevated to specific rank but has been removed, however, from

Scinaia to Gloiophloea. The remaining two varieties remain as in

previous accounts because of lack of accessible material for investiga-

tion. Five new species have been proposed, and certain plants which

have the habit and vegetative structure of Scinaia have been the basis

for proposing a new genus on account of differences in the structure

of the cystocarp. As represented here, then, Scinaia is a genus of

eleven species and two varieties.

I. Cylindrical, Normally Unconstricted Species

To this section of the genus three species and two varieties are

referred. The members of this section are fairly readily to be dis-

tinguished from those of the other two sections, although there are

difficulties. In the first place, dried specimens, particularly those dried

under pressure, do not fully recover their shape. Such specimens and

especially specimens dried under any considerable pressure are not

always to be readily distinguished from those in which the frond is

naturally complanate. In the .second place, while the characteristic

plants are lacking in any regular constrictions and show such only

when proliferating after injury, there are two cases, seemingly clo.sely

related here, in wliich the forms are constricted. They may be and

probably are. however, of only occasional appearance. In spite of

these two difficulties, it seems to the writer that this is a natural

group, sufficiently sharply delimited to deserve special mention.

The cylindrical group may be again segregated into two .subgroups

of one or two species each, by tlie structure of the utricles or colorless

cells of the epidermal layer. In the first subgroup the outer ends of the

utricles are convex outwardly and bulge somewhat, giving a superficial

view of bluntly rounded polygonal cells not closely packed together,

while in the second subgroup, the outer ends of the utricles are

flattened and give, in surface view, the hexagonal appearance of

honevcomb.
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1. Scinaia furcellata
(, Turner) Bivona

Plate 10, figs. 1-12; plate 14, figs. 41-43.

Scinaia furcellata Bivona, I'lride (with ])1.) 1822; Flora, vol. 1, ]>. 135;

J. G. Agardli, Spec. Alg., vol. 2, 2, p. 422, 1851, ibid., vol. 3, 1, p. 512, 1876;

Harvey, Ner. Bor.-Amer., part 2, p. 136, 1853 (in part);

Thuret, Mem. See. Nat. Cherbourg, vol. 3, p. 155, 1855;

Crouan, Fl. Finist., p. 146, pi. 17, f. 118, 1867;

Kny, Botan. Zeit., vol. 30, p. 704, 1872;

Farlow, Proc. Amer. Acad., vol. 10, p. 367, 1875; Eept. U. S. Fish Comm.
for 1876, p. 699, 1876; Mar. Alg. New England, p. 118, 1881;

Bornet et Thuret, Notes Algol., p. 18, pi. 6, 1876;

Le Jolis, List Alg. Mar. Cherbourg, p. 108 (1864), 1880;

Berthold, Pringh. Jahrb., vol. 13, p. 697, 1882;

Ardissone, Phyc. Medit., p. 269, 1883;

Schmitz, Befrucht. Florid., p. 15, pi. 5, f. 5, 1883;

Hauck, Meeresalgen, p. 61, 1885;

Holmes and Batters, Ann. Bot., vol. 5, p. 88, 1890;

Batters, Journ. of Botany, vol. 29, p. 274, 1891;

Bornet, Alg. Schousb., p. 265, 1892;

Hariot, Atlas des Alg. Mar. etc., p. 18, 1892, Ann. de 1 'Tnst. Oceanog.,

vol. 4, fasc. 15, p. 51, 1912;

Debray, Bull. Sci. de France et de la Belgique, vol. 25, p. 13 (of re]'r.)

1893; ibid., vol. 32, p. 102, 1899; Cat. Algues du Maroc, Algerie & de

Tunisie, p. 50, 1897;

Schmitz und Hauptfleisch, in Engler & Prantl, Die natiirl. Pfl.-fam., 1 Th.,

Abth. 2, p. 337, 1896;

De Toni, Syll. Alg., vol. 4, sect. 1, p. 104, 1897;

Collins, Ehodora, vol. 2, p. 52, 1900;

Oltmanns, Morjih. u. Biol, der Algen, vol. 1, pp. 557, 686, 1904;

Borgesen and Jonsson, Botany of the Faeroes, Appendix, pp. iii, xxxi,

1905;

Adams, Proc. Eoy. Irish Acad., vol. 27, sect. B, p. 52, 1908;

Bosenvinge, Mar. Alg. Denmark, p. 149, 1909;

Cotton, Algae, Clare Island Survey, pp. 98, 133, 1912;

Vickers, Ann. Sci. Nat., 8 ser., vol. 4, p. 302, 1896;

Davis, B. M., Bull. Bureau Fisheries (U. S.), vol. 31, part 2, p. 814, 1913;

Ulva furcellata Turner in Schrader's Journ. fiir Bot., vol. 1, zweites Stiick, p.

301, pi. 1, fig. A, 1801;

Engl. Bot., pi. 1881;

Ulva interrupta Poiret, Encyc. Meth., vol. 8, p. 171, 1808;

De Candolle, Fl. Franc, vol. 6, p. 3, 1815;

Fucu.'i pseudocri.'iims Clemente, Ensayo, p. 311, 1807 (fide C. A. Agardh);

Fxicus StacJchousei Clemente, Ensayo, p. 312, 1807 (fide C. A. Agardh with a

query) ;

Dumontia interrupta Lamouroux, Diet, class, d'hist. nat., vol. 5, p. 645, 1824;

Duby, Bot. Gall., pars. 2, p. 941, 1830;

Dumontia triquetra Lamouroux, Essai, p. 45, 1813;
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HaU/niciiia furcdlata C. Agardh, Spec. Alg., vol. 1, p. 212, 1821, Syst. Alg. p. 244,

1824;

Greville, Alg. Britt., p. 163, 1830;

Hooker, Brit. Flora, vol. 2, part 1, p. 308, 1833;

Harvey, in Mackay, Fl. Hibern., part 3, p. 189, 1836, Man. Brit. Algae
(1st edn.), p. 52, 1841, Man. Brit. Algae (2nd edn.), p. 149, 1849;

J. G. Agardh, Alg. Medit., p. 98, 1842;

Ginnania furcellata Montagne. in Webb, et Berth., I'hyt. Canar., ])art 2, sect. 3,

p. 162, 1840 (by implication), Voy. Bonite, p. 61, 1844-46, Fl. Alger., p. Ill,

1846, Syll. Gen. et Spec. Cryj.t., }.. 437, 1856;

Zanardini, Syn. Alg., fig. 1, 1S41, Saggio di class, iiat. d. Ficee. p. 49, 1843;

Endlicher, Gen. PI., Sup].. 111. ]>. 40, 1843;

De Notaris, Giorn. Bot., vol. 1, p. 311, 1844, Atti Ruin. Sc. it., p. 4!i.'), j.l.

II, 1845;

Rabenhorst, Deutschl. Krypt.-Flora, bd. 2, abth. 2, y. 149, 1S47;

Harvey, Phyc. Brit., pi. 69, 1846;

Kuetzing, Spec. Alg., p. 715, 1849, Tab. Phyc, vol. 16, pi. 68, fig. II, 1866;

Myeloniium pulvinatum Kuetzing, Phyc. Gener., p. 393, 1843;

Myelomium furceUatum Kuetzing, Phyc. Gener., p. 393, pi. 73, fig. 1, 1843;

Ginannia pulvinata Kuetzing, Tab. Phyc, vol. 16, pi. 68, fig. a, b, 1866;
Fucus succosus Schousboe, in Bornet, Alg. Schousb., p. 265, 1892 (as synonym);
Schestedtia humilis Schousboe, in Bornet, Alg. Schousb., p. 265, 1892 (as

synonym) ;

Endymonema massilitHse Schousboe, in Bornet, Alg. Schousb., p. 265, 1892 (as

synonym) ;

Schestedtia purpurea Schousboe, in Bornet, Alg. Schousb., p. 265, 1892 (as

synonym) ;

Exsiccatae.

Lloyd, Alg. Quest., No. 112 (under Scinaia furcellata) .

Crouan, Alg. Mar. Finist., No. 225 (under Scinaia furcellata).

Desmazieres, PI. Crypt, de France, No. 1288 (under Dumontia interrupta).

Wyatt, Alg. Danm., No. 79 {under Halymenia furcellata).

Plant rosy red to red purple. 2-8 em. high. 8-!) (nsnally 7-8) times

dichotomou.s. slender (0.75-3.0 mm. diam. dried), eylindrieal. eon-

tinuoiis, branches slightly attenuated downwards, apices blunt to

slightly acute; axis very obscure (dried) as a rule; monoecious;
cystoearps minute, barely visible to the naked eye. scattered

;

— axial

strand broad, of a few larger tllaments and many slender filaments

loosely applied and intertwined; ascending filaments obscure down-

wards; epidermal layer of large colorless cells or utricles surrounded

by numerous slender colored cells; utricles oblong or obovate. 13-

22/x (T) and 22-24/x (R). commonly 1:^ (T) by 22/x (R), with outer
ends rounded and decidedly convex; colored cells of epidermis about

22/Li (R) by S/x (T), single or fascicled, very abundant, loosely en-

circling the colorless cells, and each finally bearing anthoridia which

project beyond the colorless cxtei-nal cuticula
; hypodei-mal eclls in

2-3 layers, oblong or obpyriform, 6-18/>i (T) ; corticating la.Ncr

(within hypodermis) broad, loose, of slender intertwined filaments;
antheridia single or double, borne successively on single or slightly
fasciculate slender colored cells among the colorless cells of the epi-
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dermis; cystocarps narrow or broadly pyriform (according to age),

135-195/x (T & R), broad and rounded at the base and tapering gradu-
ally from just below the middle to the carpostome ; gonimoblasts
slender, numerous, crowded, radiating upwards and inwards from a

placental group of a few large cells, forming a dense pyriform mass,

abjointing oblong spores in succession
; pedicel distinct

; periderm of

2-3 layers, coarsely pseudoparenchymatous below, separating into

distinct filaments above.

The structure of Scinaia furcellata is of importance, since this

species is the type of the genus and all considerations as to generic

agreement or disagreement must be settled, or at least discussed, on

a basis of comparison with Sc. furcellata. The axis of the frond in

the various specimens examined is comparatively broad and made up
of a few larger filaments, parallel to one another or very loosely

entwined, surrounded by few to many very slender, more or less

intricately entwined corticating filaments. The horizontal, later

"ascending" filaments are numerous above but more scanty below.

The cortex is made up of three layers, the epidermal layer, the hypo-

dermal layer, and a layer of corticating filaments. The corticating

layer is fairly broad and made up of slender filaments, arising from

the cells of the ascending filaments as well as from those of the

hypodermal layer. These slender filaments are vertical, oblique, or

nearly horizontal in their course and loosely entwined. The hypo-

dermal layer is made up of two to three layers of colored cells of

various shapes according to situation in the plant (i.e., according to

age and development). When yoimger (i.e., above) they are spherical

to ovoid, becoming elongated and obovate or clavate with age (i.e,

below). The epidermal layer is composed of cells which are colored

or very nearly alike at first, but soon begin to differentiate. Certain

of these cells, regularly placed, enlarge and become lighter colored,

until, at maturity, they are swollen and seemingly devoid of solid

contents. Their shape varies according to age and development.

At first globular (cf. fig. 2, pi. 10), or very nearly so (cf. fig. 3.

pi. 10), they later become larger and flattened (cf. fig. 5, pi. 10) or

oblong (cf. fig. 5, pi. 10), then elongated and narrowed more or less

above (cf. fig. 4, pi. 10), but at maturity they agree in being obovate

or inversely pear-shaped (cf. figs. 6-11, pi. 10), the outer end being

obtusely rounded and the inner end contracted. These large hyaline

cells of the epidermal layer are the so-called utricles. Among them

are scattered elongated, slender, colored cells, which later bear the

antheridia. In Scinaia furcellata, so far as the material examined
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shows, these slender colored cells of the epidermal layer are abundant.

Crouan a867. pi. 17. fig. 118) and Bornet and Thuret a876, p. 20)

indicate that they also find them abundant. The g^o^vth of the

peripheral filaments in Scinaia, and aLso in the related genera to be

considered in this account, is corjinbose and eymose. The central cell

of the cluster ceases to grow and becomes a utricle, while the lateral

cells grow on into the slender, colored cells f cf. also Bomet and Thuret,

loc. cit.). A similar growth is to be found in .species of the genus

Gloiophloea J. Ag. as wiU be shown below, but in the species of the

latter genus the process proceeds farther than it does in species of

Scinaia.

The antheridia are developed from the .slender, colored cells of the

epidermal layer. These cells bear one to four antheridial cells, or

may bear one to four branches, each of which, in turn, bears one to

four antheridial cells ''cf. figs. 1. 6. 7. and 8 on pi. 10). It is

difficult, as Bornet and Thuret say (1876, p. 20), to make out the

exact antheridial structure and it was only in the thinnest sections

that the details could be at all clearly perceived. In vigorous plants

of Scinaia furceUata they are verj' abundant.

The structure and development of the cy.stoearp in Scinaia fur-

ceUata must also be carefully considered because this .species is the

type of the genus. The development has been carefully and most

accurately described by Bornet and Thuret (loc. cit., p. 20. pi. 6.

figs. 1-5). The carpogonium gives rise to a glomerule of cells from

which the gonimobla.sts arise, while the cells of the carpogonial branch

immediately below the carpogonium send out a dense circle of brac-

teoid filaments which grow up around the developing gonimoblasts.

As these bracteoid filaments develop, the cells of the lower two-thirds

become swollen and are consequently pressed together and adhere to

form a pseudoparenchymatoiLs periderm, while the cells of the upper
third remain distinct and filamentous, in the region of. and surround-

ing, the carpastome. The filaments of the periderm .send off slender

free branches into the cavity- of the cystocarp. The gonimobla.st fila-

ments branch and form a broader or narrower ovoid and very compact

mass. The spores are elongated ellipsoidal successively abjointed above.

The type locality of Scinaia furceUata is Sheringham. in Norfolk.

England, on the North Sea. whence it was described by Turner (1801)

as Ulva furceUata. Through the kindness of the Director of the

Royal Botanical Gardens at Kew. a search for the type specimen was

made by Mr. A. D. Cotton, at my request, and what seems, in all



94 University of California Puhlicaiions in Bofanij [Vol. 6

probability, to be it has been found. It is evidently a Turner specimen
and is labelled "U. furcellata . . . (specimen drawn) . . . Sept.

1800." It does not agree in every detail with Turner's figure (1801,

pi. 1, fig. A), but it does correspond to parts of it and it seems likely

that portions only of the specimen were drawn. The specimen, more-

over, has the base complete while the drawing lacks the base. It seems

allowable to consider this specimen as the type since its agreement
with the figure is as close as in certain other undoubted types and

drawings of Turner. Through the kindness of the Director. Dr.

Prain, and of Mr. Cotton, I have been able to make a microscopical

examination of the type, and a section through the cortex is repre-

sented in figure 1 on plate 10. The details of structure are the same

as in all the other European plants I have been able to examine and

I have little hesitation in referring them all to one and the same

species (cf. figs. 1-10, pi. 10). The question whether there is one species

in Europe, or more than one, must still be left for future investiga-

tion. That there is reason for suspecting that there may be more than

one species will appear from the fact that Harvey (1841, p. 52; 1846,

pi. 69, and 1849, p. 149) speaks of larger specimens (up to half an inch

in diameter) than normal and the writer has seen a specimen from

Gibraltar in the Herbarium of the British ^Museum of Natural History

which is 6 mm. broad. ]\Iere size may not indicate a different species,

but it may also be associated with histological differences. Unfortun-

ately, at present, it is not possible to make any study of the structure

of the specimens mentioned.

The distinguishing features of the European specimens, all of

which seem to be identical with the type of Scinuia furcellata in

structure, are the low slender habit, the turgid tips of the utricles and

the large number of colored cells usually present in the epidermis.

Scinaia furcellata var. subcostata

J. G. Agardh, Spec. Alg., vol. 2, 2, p. 422, 1851, ibid., vol. 3, 1, p. 513, 1876;

Crouan, Fl. Finist., p. 146, 1867;

DeToni, Syll. Alg., vol. 4, sect. 1, p. 105, 1897;

Holmes and Batters, Ann. Bot., vol. 5, p. SS', 1890;

Batters, Journ. of Botany, vol. 29, p. 274, 1891;

Bornet, Alg. Schousb., p. 265, 1892.

Halymenia furcellata var. suhcostata J. G. Agardh, Alg. Med., p. 98, 1843.

Ginnania furcellata var. suhcostata Harvey, Phyc. Brit., vol. 1, jil. 69, 1846.

The plant described by J. G. Agardh as var. suhcostata under the

species is unknown to me except from the description. Agardh
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emphasized particularly the strong (i.e., visible) axis which, in pressed

specimens, has the appearance of a midrib. This character will vary

in prominence according to the condition of the specimen and the

method of preparation. The second character emphavsized by Agardh

is the constrictions of the upper portion of the frond into cylindrical

segments. Agardh does not say how regular this may or may not be.

If regular, I am inclined to separate the plant from Scinaia furcellata.

The description of Agardh also indicates a more robust plant than

typical Scinaia furcellata. Both Harvey and the Crouan brothers

mention the greater diameter, the brighter color, and the midrib effect,

but say nothing as to the constrictions. The status of the plants

included under this reference cannot be settled, therefore, until the

various specimens can be examined critically. These statements,

however, together with my impressions of certain broader specimens

seen in the Herbarium of the British Museum of Natural History (but

not sectioned), lead me to believe that here may be at least two species

on European coasts additional to Scinaia furcellata as limited to type.

Scinaia furcellata var. australis

J. G. Agardh, Spec. Alg., vol. 3, 1, p. 512, 1876;

De Toni, Syll. Alg., vol. 4, sect. 1, p. 105, 1897.

Scinaia furcellata Hooker & Harvey, Flora New Zealand, vol. 2, p. 245, 1855

(fide J. G. Agardh, loc. cit.); Handbook of the Flora of New Zealand, p. 691,

1867.

The var. australis is unknown to me except from Agardh 's descrip-

tion. The plant has a firmer wall and the branches are more evidently

fasciculate fastigiate. Agardh does not discuss any possible relation-

ship to be suspected between this plant and hi.s Gloiophloea Scinaioides

earlier described (1870, p. 29) from South Australia, except as he

queries whether all the austral Scinaia furcellata may not be referred

under Gloiopliloea Scinaioides. The fact that he later established the

var. australis seems to indicate that he considered the latter plant to

be a true Scinaia. As will be shown below, J. G. Agardh in his

account of the New Zealand algae (1877, p. 26) includes Scinaia fur-

cellata without comment and cites the references of Harvey and

Hooker (1845) which he in the "Epicrisis" (1876. p. 512) has cited

under the var. australis. I have been able to examine a specimen

from the Bav of Islands in the North Island of New Zealand collected
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by Berggren and named and cited by Agardh under the above refer-

ence (J. Ag., 1877, p. 26). As I shall show later, this is a Gloiophloea

and, as I assume, identical with Gloiophloea Scinaioides J. Ag. How-

ever, a specimen collected at Port Phillip Heads near Melbourne.

Australia, by J. Bracebridge Wilson and distributed by him under

the name of Scinaia furcellata, is, in my opinion, neither a Scinaia

nor a Gloiophloea, but a member of a new genus which later on in

this paper I have named Pseudoscinaia. This may prove to be

identical with the Scinaia furcellata var. australis J. Ag. It seems

questionable, therefore, whether there exists any species of cylindrical,

unconstricted Scinaia on the Australian or New Zealand coasts.

The distribution of typical Scinaia furcellata as limited to what

seems to be strictly its proper specific limits, must be stated, in the

light of my investigations, as confined to the North Atlantic Ocean

and Mediterranean and Adriatic Seas. In the Mediterranean, it seems

to be more or less abundant on the northern coasts, but thus far I

have no certain knowledge as to its occurrence either on the eastern

or on the southern shores. It certainly occurs on the French coasts

of the English Channel, in the southern half of the North Sea, in the

Irish Sea and on the southwestern Atlantic coasts of Ireland. It is

reported from the Canary Islands (Vickers, 1896, p. 302). It also

occurs on the southern coasts of New England (INIassachusetts and

Rhode Island). It does not seem desirable to quote all the localities

whence I have examined specimens, but I may note that, besides the

type specimen, I have been enabled through the kindness of Dr. Paul

Kuckuck to examine a series collected at Helgoland, as well as a

number from the northwestern shores of France. I have also studied

a number of specimens collected on the western shores of Italy,

kindly supplied by Dr. Angelo Mazza and by Miss IMinnie Reed, and

from the southeast coast of France collected by Dr. W. G. Farlow.

The New England specimens are largely of my own collecting in the

neighborhood of Woods Hole, Massachusetts, and of Watch Hill,

Rhode Island. They differ slightly but apparently not essentially from

those of Europe.

In the second subgroup of the cylindrical, continuous species, the

colorless cells of the epidermis, or utricles, are flattened on the outer

ends and closely pressed together, so that a surface view (tangential

section) shows them as polygonal (5-7-gonal) areas of fairly uniform
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size, of a honeycomb-like appearance. Both the species referred here

are North Pacific Ocean as to their distribution and have fewer

colored cells scattered through their epidermis than the species here

taken to be true Scinaia furcellafa. Both species, also, are decidedly

more robust than Scinaia furccUata.

Scinaia Johnstoniae sp. nov.

Plate 11, figs. 14, 15.

Scinaia furcellata var. undulata M. A. Howe, Bull. Torrey Botan. Club, vol. 38,

p. 502, 1911 (not Ginnania undulata Mont.).

Plants dark red purple, 8-12 cm. high, 7-8 times dichotomous,
cylindrical, continuous, broad, 3-5 mm. in diameter (dried) ;

branches
attenuated downwards; axils narrow; axis obscure (dried) ; cystocarps
minute but visible, scattered

;

— axial strand loose, broad, of a few

larger filaments and a loose diffuse admixture of slender filaments;

epidermis of large colorless flat-topped cells, or utricles, with few,
scattered colored cells in groups of one to four

;
utricles flattened out-

wards, closely pressed together, 5-7-gonal in surface view (T), fairly
uniform in size, square or slightly flattened (in sections), 21-25/x (T)
and 20-21/A (R), thin walled; colored cells of epidermis scanty,
scattered, 1—i together ; hypodermal cells in a single layer, scattered,

orbicular, 16-28/i, in diameter; corticating layer thin, loose, of strag-

gling slender filaments
;
antheridia sparse, 1-4 together or in small

clusters
; cvstocarps broadlv pyriform, abruptlv narrowed into a short

neck, 180-^265/x (T) and 128-170^ (R) ; gonimoblasts slender, very
numerous, radiating from a small stalked, cellular placenta, forming
a broadly reniform sporogenous mass, abjointing successively ellip-
soidal spores; periderm thin, of about 4 layers of pseudoparenchy-
matous cells.

The type specimen of Scinaia Johnstoniae is a specimen collected

at San Pedro, California, by Mrs. H. D. Johnston (Herb. Univ. Calif.,

No. 96356) and the species is, therefore, gratefully dedicated to ^Irs.

H. D. Johnston, not only in acknowledgment of her discovery of tliis

specimen, but also in recognition of hei- valuable services in collecting

and donating interesting algae from Southern California. Mrs. ]\I.

S. Snyder has also collected this species at La Jolla, California, for

the use of the writer. The writer also feels safe in referring here the

Scinaia furcellata var. undulata of ^l. A. Howe (1911, p. 502) from

La Paz, California Baja, ^Mexico, after examining a fragment (Vives

lid) kindly communicated liy Dr. Howe. The type of Ginnania

undulata Mont., as has boon stated above, has been found to be a

GloiopJdoca rather than a Scinaia. Scinaia Jolinstoniae, therefore,
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ranges along the coasts of Lower (Baja) California and Southern

California from La Paz to San Pedro, and may be expected as far

north as Santa Barbara, California, at least.

Scinaia Johnstoniae is a robust, thin-walled species, differing in

aspect from the preceding species. The epidermal layer and the

hypodermis, both distinguish the species from others in this same

subgroup but are much like those of Scinaia latifrons. Scinaia

Johnstoniae, however, appears to be cylindrical and the cystocarps

are scattered through the superficial layers of the frond. The differ-

ences between Scinaia Johnstoniae and Scinaia japonica, referred to

this same subgroup, will be discussed under the latter.

Scinaia japonica sp. nov,

Plate 11, figs. 16-18.

Scinaia furcellata Okamura, Icones of Japanese Algae, plate HI, 1907 (not Ulva

furcellata Turner).

Plant of a dark red opaque color, 15 cm. high. 9-11 times dichoto-

mous, moderately broad, 1-3 mm. in diameter (dried) ;
axils narrow;

substance dense (in appearance) cartilaginous; axis invisible (dried) ;

cystocarps invisible (dried) ;

— axial strand stout, of numerous large
filaments and few slender filaments; epidermis of large colorless cells,

or utricles, and very scanty slender colored cells
;

utricles large,

uniform, closely placed, with flattened outer ends, 5-7-gonal in surface

view (T), palisade-like in section, 30/x (R) by 8-12/a (T), with radial

walls fmely wrinkled thus showing delicate striae (in sections of dried

specimens m'cII treated with KOH) ; hypodermis of 2-4 layers of

globular cells
; eorticating layer thin of sparse slender filaments

;

antheridia not seen
; cystocarps globular-pyriform with short, abruptly

tapering, very short neck, 400/a (T) by 300-350/i, (R) ; gonimoblasts

very numerous, slender, radiating from a distinct cellular placental
tissue, abjointing successively oblong spores; periderm of 5-7 layers,

pseudoparenchymatous.

Scinaia japonica is founded on a single specimen (Herb. Univ.

Calif., No. 90835) collected at IMisaki, Bay of Tokyo(?). Japan,

by K. Yendo, in April, 1900, and referred by the collector to

Scinaia furcellata. It seems also to be the same plant as the one

figured by K. Okamura in his Icones of Japanese Algae (1907,

pi. Ill) under Scinaia furcellata. It is not, however, represented

by the specimen distributed by Okamura in his Algae Japonicae

Exsiccatae under No. 2, at least, so far as the copy in the writer's
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possession is concerned. That will be referred to later under

Gloiophloea.

Scinaia japonica is a dark opaque red, fairly robust plant, seem-

ingly thick and cartilaginous, nearest in appearance and structure to

Scinaia Johnstoniae and 8c. articulata, but is longer, more branched,

with distinctly palisade epidermal layer and a greater number of

layers in the hypodermis. It approaches Scinaia articulata in struc-

ture but Scinaia articulata has less elongated colored cells in the

epidermis, fewer layers in the hypodermis, and smaller cystocarps

than Scinaia japonica. Both, however, show the delicate and regular

tangential crinklings of the radial walls of the colorless cells of the

epidermis in sections of dried specimens however much swollen by

reagents (KOH) ;
these may be artefacts but show regularly and con-

stantly in each form (cf. pi. 11, fig. 17).

As to the extent of the distribution of Scinaia japonica along the

coast of Japan, it will be necessary to have more data. According to

Okamura (1907, p. 11) Scinaia furcellata extends along the Pacific

coast of Japan from Nagasaki to Province Hitachi and on the west

coast in Province Idzumo, but, as already stated above, there has been

confusion with a species of Gloiophloea. Probably Scinaia japonica

has an equally wide distribution, but more specimens must be examined

before the matter can be considered as definitely settled.

II. Flattened or Complanate Unconstricted Species

To this section of the genus three species are to be referred, viz.,

Scinaia complanata Cotton (Scinaia furcellata var. complanata F. S.

Collins, 1901, No. 836 and 1906, p. 110). Scinaia Cottonii sp. nov., and

Scinaia latifrons M. A. Howe (1911, p. 500). One of these has been

observed to be flattened even in the living condition (cf. Collins, loc.

cit.) and the other two have structural peculiarities definitely indicat-

ing flattened structure (cf. Howe, loc. cit. and Cotton, 1907, p. 260).

"While it is very difficult to be certain whether any of the forms are

cylindrical or slightly flattened because of the failure of specimens

dried under pressure to fully recover their shape, there is sufficient

evidence, it seems to the writer, to be certain that these three forms

are at least complanate and that the rest of the species of Scinaia, as

here limited, are very nearly if not quite cylindrical. A character of

importance here is the axis, which is not visible in dried specimens
and when investigated microscopically is found to be distinct only just
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below the apices of the branches but which soon broadens and becomes

diffuse below.

It is to be noted that one of the species included in this group is

found in Florida, one in the corresponding latitudes of the Pacific

Coast, in Southern and Lower (Baja) California, and the third on

the coast of Japan.

Scinaia complanata (F. S. Collins) Cotton

Plate 11, figs. 19-22.
'-1

Cotton, in Kew Bulletin, No. 7, p. 260, 1907 (excl. Japanese plant).

Scinaia furcellata var. complanata F. S. Collins, in Phyc. Bor. Am., Fasc. 17, No.

836, 1901, Ehodora, vol. 8, p. 110, 1906.

Scinaia furcellata Harvey, Nereis Boreali-Americana, part 2, p. 136, 1853 (in part,

incl. Key West plant only).

Plant pale rose red
;
5-8 cm. high, 8-9 times dichotomous, axils rather

broad, flattened, not constricted, 1.5-6(?)mm. in diameter (dried);
axis obscure

; cystocarps scattered, visible ;
— axial strand of 6-8 broad

filaments, plain above, soon diffuse and disappearing below
; epidermis

of large colorless cells, or utricles, uniform and closely packed together
with very scanty colored cells, except near the apices of the branches

;

utricles flattened at outer end, uniform and closely placed, 5-6-gonal
in surface view (T), in section flattened rectangular, 34-35/a (T) by
22

fx (R) ;
colored cells of epidermis slender, very few except at tips

of branches
; hypodermis of a single layer, of loosely placed round or

pyriform cells 8-9/^ in diameter
; corticating layer narrow, loose

;

antheridia scattered, single or two together; cystocarps broad pyri-

form, globular below abruptly narrowed outwards into a short neck,

about 200/x (T) by 165/a (R) ; gonimoblasts slender, very numerous,

forming a reniform mass, radiating from a few celled placenta, and

abjointing successively elliptical oblong spores; periderm thin, of 2-3

layers of pseudoparenchyma, loosely placed ; punctum vegetationis
convex projecting (at least in young tips).

Scinaia complanata is based on specimens from Indian River

Inlet, Florida, collected by Mrs. G. A. Hall. The description, as given

here, has been drawn chiefly from No. 836 of the writer's copy of the

Phycotheca Boreali-Americana (a co-type).). This is a specimen about

3 mm. in diameter (dried). Other specimens which seem to belong

here are narrower and have modified some details of the description.

These specimens are: (1) a specimen collected at Key West, Florida,

by W. H. Harvey in February, 1850 (Herb. Univ. Calif., No. 68340)
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which has a diameter of 1.5 iiini. (dried) ; (2) a specimen collected at

Gilbert's Bar. Florida by A. IT. Curtiss (TTerb. Univ. Calif., No.

96361), also about 1.5 mm. in diameter (dried); and (3) a specimen

collected at the Bermuda Islands by Dr. W. G. Farlow in 1881. While

it is difficult to be absolutely certain Avhether the narrower forms are

flattened or not, they seem to be so and they agree in structure with

No. 836 Phycotheca Boreali-Americana. Harvey states (1853, p. 137)

that his Key West specimens of Scinaia furcellata varied in diameter

about a tenth of an inch (about 2 mm.) to a quarter of an inch (about

6 mm.). Yet he says nothing of their being flattened. The structure

of the axis and its disappearing below (flattening out) is as definitely

to be seen in the narrower as in the broader specimens. In structure

Scinaia complanata is closely related to Scinaia latifrons, as will be

discussed further below, but the species is smaller and narrower and

has the cystocarps scattered with no indication of aggregation at the

margins.

From Sci)taia furccllala, tlie other North Atlantic species, it is to be

distinguished, not only by its being complanate but by the fact that

the outer ends of the utricles are flattened and by the utricles them-

selves being flattened rectangular in shape as well as by minor pecu-

liarities in each case.

In connection with Scinaia complanata, Isymenia angusta J. Ag.

(1899, p. 66) has been mentioned (cf. F. S. Collins, 1901, No. 836,

and 1906, p. 110). An examination of the material under this name

in Herb. J. Agardh at Lund shows seven specimens; three were col-

lected at Indian Eiver Inlet, Florida, by ]\Irs. G. A. Hall iuul were

evidently considered by J. G. Agardh to be young and not typical.

One of them, at least, is certainly Scinaia complanata and the other

two appear to be. Of the other four, one from Indian River, Florida,

coHected by ]Mrs. G. A. Plall, is typical Scinaia complanata, as is

also another specimen from Florida collected by Mrs. Hall, while the

ii'iuaining two are seemingly species of Ilalynienia, or a related genus,

one of them, collected at Key West by Mrs. G. A. Hall, l)eing tetra-

spofir. while the other collected at the same locality and from the

.Mtlville Collection, is cystocarpic. Isymenia angusta, then, is Scinaia

complanata in part and in \y,\v\ possibly a i)roper species, the latliM-

matter not to be settled at the ijresent time.

From the North Pacific species, Scinaia Johnstoniae and Scinaia

japonica, Scinaia complanata differs, not only in being complanate, but

also particularly in having the colorless cells of the epidermis flattened
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and it differs in the same way from all members of the constricted

group, as well as in being complanate and unconstricted.

In a young growing tip examined, the punctum vegetationis was

found to be convex and projecting above the rest of the tissue.

Whether this is normal or not, it is strikingly different from the

depressed punctum vegetationis as observed in all other species of

Scinaia examined.

Scinaia latifrons M. A. Howe

Plate 11, fig. 23.

M. A. Howe, Bull. Torrey Botan. Club, vol. 38, p. 500, fig. 1 and pi. 28, 1911.

Plant deep rose red, 12-15 cm. high, 6-7 times dichotomous, flat,

broad, 5-12 mm. in diameter (dried), branches decidedly narrowed

below; axils rather broad; no axis visible (dried) ; cystocarps large,
scattered but with strong tendency to marginal aggregation; — axial

strand distinct at the apices but flattening out and diffuse below,

largely of slender filaments
; epidermis of uniform large colorless cells,

or utricles, and sparse scattered slender colored cells, 1-4 together ;

utricles 5-6-gonal in surface view (T), with flattened outer ends,
flattened to square to slightly radially elongated rectangular, 30-35|U,

(T) by 20-30|U, (R) ;
colored epidermal cells scattered, 1-4 together;

hypodermis in 1-2 layers, orbicular, large, 18-20/1, in diameter; corti-

cating layer thin and loose; antheridia scanty (so far as seen) ; cysto-

carps large aggregated at or very near the margins, but some usually

appearing scattered over the disk, broad pyriform, globular below,

abruptly narrowed outwards into a short stout neck, 250-300/x (T) by
200-250/x, (R) ; gonimoblasts very numerous, radiating from a few
celled placenta to form a broadly reniform mass and abjointing suc-

cessively globular to ellipsoidal spores ; periderm thin, of about four

layers of pseudoparenchyma ; punctum vegetationis broad, slightly
concave.

The type was collected at La Paz, Lower (Baja) California, Mexico,

by G. J. Vives and is in the Herbarium of the New York Botanical

Garden. Through the kindness of Dr. M. A. Howe I have been able

to examine a fragment of one of Vives' specimens and Dr. Howe has

kindly examined fragments of, and given his opinion on, certain speci-

mens from Southern California in the Herbarium of the University

of California. The latter specimens are from Santa Monica and San

Pedro, floated in from deep water, and were collected by Miss Sarah

P. Monks. The species seems to be of rare occurrence. Its range

probably extends throughout the north subtropical province of the
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Pacific Coast of North America extending from La Paz at the month

of the Gnlf of California north to San Pedro and Santa ]\Ioniea,

California, and may be expected as far north as Santa Barbara,

California.

Scinaia latifrous is nearly related to Scinaia complanata, from

which it is amply distinguished by the marginal position of the great

majority of the cystocarps. It differs in several minor details also,

as well a.s being a larger and broader, bnt slightly less branched plant.

In structural peculiarities it resembles Scinaia Johnstoniae, which

inhabits the selfsame territory with it. Scinaia Johnstoniae, however,

is barely if at all flattened and its cystocarps are uniformly scattered

with no tendency whatsoever towards marginal aggregation. From all

other species, as here included, it is amply distinct.

From Scinaia Cottonii, Scinaia latifrons is to be separated on

account of its larger, more ample frond, slight differences in the shape

and dimensions of the utricles, and the greater tendency to intra-

marginal aggregation of the cystocarps.

Scinaia latifrons is the broadest and most conspicuous species of

the genius, being, in its most ample development, nearly if not quite

twice as broad as any other species. There are other broad species,

however, existing, and a full study of all material now in different

herbaria may at some time alter the claims of this species to superiority

in this line. Any detailed study of the development was precluded

by the lack of abundant material, for most of the specimens are some-

what battered, but the punctum vegetationis is broad and slightly con-

cave and the axial strand is plainly evident for 1-2 mm., then broadens

out and loses its identity.

Scinaia Cottonii sp. nov.

Plate n, fig. 24.

Scinaia complanata Cotton, in Kew Bulletin, No. 7, }). 260, 1907 (as to Japanese

plant only).

Plant rose red, 4-5 cm. high, 5-7 times dichotomous, axils moder-

ately ])road more or less acute, branches attenuated d(nvnwards, flat-

tened, not constricted, 3-10 mm. in diameter (dried) ;
axis not visible;

cystocarps scattered, with some tendency toward intramarginal aggre-

gation; — epidermis of a layer of utricles which are nearly cubical

to rectangular oblong, lf)-20/x (T) by 13-17/* (R), flat-topped; hypo-
dermis loose; corticating layer narrow, loose; antheridia in small

clusters, scattered
; cystocarps not examined.
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Scinaia Cottonii is represented by two specimens in Herb. E. M.

Holmes (No. 9) in the University of Birmingham, collected at Enoiira,

Japan, by Saido. Through the kindness of Mr. A. D. Cotton of the

Royal Botanical Gardens at Kew I have been able to examine a tracing

of one plant and through the kindness of Professor G. S. West, of

the University of Birmingham, I have been able to examine a photo-

graph of, and a bit of the other. From these the description has been

drawn up and a name given to this species. Unfortunately I have

been unable to study the structure of the cystocarp.

Scinaia Cottonii is very close to Scinaia latifrons. from which it

differs in smaller size, slightly different dimensions of the utricles, and

less marked intramarginal aggregation of the cystocarps. It differs

from Scinaia complanata in much greater breadth, shape and dimen-

sions of the utricles, and the tendency towards intramarginal aggrega-

tion of the cystocarps.

III. Cylindrical, Normally and Fairly Regularly Constricted

Species

J. G. Agardh (1876, p. 513) has referred a constricted form under

Scinaia furceUata as var. suhcostata, but the regularity and frequency

of the constrictions are not definitely described. There are. however,

five species which seem to be cylindrical and normally more or less

regularly constricted. Two of these are inhabitants of the southern

and central Pacific Ocean, one inhabits the northern Pacific Ocean,

while the other two are found within the proper confines of the Indian

Ocean. The two former have the utricles broad and only slightly

elongated with a scanty development of the corticating layer, while

the two latter species have more or less narrow, palisade-like utricles

and a broad, dense corticating layer. The fifth species, in the North

Pacific Ocean, is temporarily to be referred here. The joints of the

first two species are short (or at least shorter) proportional to the

diameter, while the points of the other three are long (or at least

longer) proportional to their diameter. The jointed species may, so

far as present knowledge is concerned, be looked upon as austral

rather than boreal in distribution and possible origin, especially since

no cylindrical and continuous (i.e., unconstricted) species of Scinaia

(as here limited) occurs with certainty in the Southern hemisphere.

It is possible that farther search may, however, invalidate this

statement.
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Scinaia moniliformis J. Ag.

Plate 12, figs. 31, 32; plate 13, fig. 38.

J. G. Agardh, Til. Algonies Systematik, IV, p. 72, 1884;

J. Bracebridge Wilson, Proc. Roy. Soc. Victoria, new ser., vol. 4, jinit 2,

p. 173, 1892;

DeToni, Syll. Alg., vol. 4, sect. 1, p. 105, 1897.

Plant rose pink(?), 8 cm. high, 7-8 times dichotomons, stout,
3-5 mm. in diameter (dried), from a stout solid (?) stipe, regularly
and frequently eonstrieted; joints oblong to oblong-cuneate, 3-5 mm.
in diameter and 7-13 mm. long, never globular or short pyriform
(except perhaps at the extreme apex), thin walled; axis apparent
(dried), especially below; cystocarps sparse (in specimens seen),

visible;
— axial strand fairly stout, of interwoven filaments at the

nodes; epidermis of colorless cells, or utricles, with very few widely
scattered slender colored cells

;
utricles broad palisade-like, flat topped,

uniform, 5-6-gonal in surface view (T), 20-22/x (T) by 38(U, (R) as

extremes
;
colored epidermal cells slender, sparse and widely scattered

;

hypodermis of one layer of loosely placed, flattened globular to broadly
pyriform cells, 8-1 G^a in diameter; corticating layer thin of scanty
slender filaments; antheridia not seen; cystocarps (all young in speci-
men examined) elongated pyriform, apparently of the type of true
Scinaiae.

Scinaia moniliformis is known to the writer from the type specimen
in Herb. J. G. Agardh at Lund and specimens in Herb. British jMuseum

of Natural Plistory at South Kensington. All these specimens were

collected by J. Bracebridge AYilson at Port Phillip Heads near Mel-

bourne, Australia. It has been possible to examine one of the speci-

mens in the J. Bracebridge Wilson collection at South Kensington,

to supplement the description of Agardh. That specimen, as are all

of them, was young, so that a detailed description of the mature

cystocarp is impossible for the present account. The young

cystocarp examined had the narrow pyriform .shape usual in the

Scinaia assemblage and seemed distinctly to have the gonimoblasts

radiating free into the cystocarpic cavity. This, with the possession

of an epidermis largely composed of utricles, distinctly stamps this

species as a member of the genus Scinaia as limited in the present

account.

From the following species, Scinaia moniliformis is to be dis-

tinguished by the usually hmgei-, more regularly oblong joints and

certain miiioi- details of structure which will he discu.ssed below. From
Scinaia carnasa and Scinaia Salicornioicles, it is amply distinct as to

structure of cortex throughout.
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Scinaia hormoides sp. nov.

Plate 12, figs. 33-35; plate 13, figs. 36, 37.

Plant deep red purple (to brownish when dried), 4-6 cm. high,
7-8 times dichotomous, with short solid stipe, branches all regularly
and uniformly deeply constricted into globular to obovate, at times

even oblong, joints, 3 mm. in diameter and 3-10 mm. long; axis barely
visible (dried) ; cystocarps scattered, plainly visible;

— axial strand

distinct, at first of few large parallel tubes, soon re-enforced by slender

corticating filaments
; epidermis of large colorless cells, or utricles, and

frequent regularly distributed slender colored cells, 1-4 together;
utricles flat-topped, 5-7-gonal in surface view (T), nearly square in

section, 24-25/^ (R) by 20-22/x (T) ;
colored epidermal cells frequent,

somewhat distant, but rather regularly placed ; hypodermis in one layer
of distant, irregular, obpyriform cells, 8-lOju, in diameter; corticating

layer thin, of sparse slender filaments; antheridia in small stellate

cluster.s; cystocarps broadly pyriform, globular and abruptly con-

tracted outwards, 250-350|U, in each diameter; gonimoblasts slender.

very numerous, arising from a few-celled placenta, successively

abjointing short ellipsoidal spores ; periderm of 3—4 layers, pseudo-

parenchymatous.

The type of Scinaia hormoides is a specimen collected at Haleiwa

on the Island of Oahu, Hawaiian Islands, by J. F. Rock (No. 56 Rock).

It was collected in the same locality by Miss Minnie Reed (No. 985)

and a specimen preserved in formalin solution is available for study.

There is also a specimen in the herbarium of the Bernice Pauahi

Bishop IMuseum collected by E. Bailey, at Kahalui on the Island of

Maui. What appears to be the same species has been collected on the

reef at Puro, Province of La Union, Island of Luzon, Philippine

Islands, whence a specimen (Philippine Bureau of Science, No. 13014)

has been available through the kindness of Dr. ]\I. A. Howe.

Scinaia Jiormoides is very closely related to the preceding Scinaia

moniliformis, but is of very different aspect due to the different shape

of the joints which are shorter and less oblong than in the Australian

species. In the most typical specimens of Scinaia hormoides, the

joints are nearly globular or more or less pyriform. Some of the joints

in a specimen may, however, be nearly as oblong as those of Scinaia

moniliformis. The joints in the latter species, however, are always and

uniformly oblong. Too few specimens, however, are available to make

as full a comparison in this respect as is desirable. The utricles in

Scinaia hormoides are nearly square or slightly flattened while those of

Scinaia moniliformis are radially elongated. The colored cells of the

epidermis are decidedly more numerous in Scinaia hormoides than in

Scinaia moniliformis.
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Scinaia carnosa Harv.

Plate 11, figs. 25-27.

Harvey, Algae of Ceylon (Exs.) No. 38, and in J. G. Agardh, Spec. Alg.,

vol. 3, 1, p. 513, 1876, vol. 3, 2, pp. 15, 112, 1880.

Ginnania carnosa Harvey, in Kuetzing, Tab. Phyc, vol. 16, p. 30, pi. 83, 1866.

Plant deep red. opaq^^e, up to 17 cm. high, 9-10 times diehotomoiis,

slender, 2mm. in diameter (dried), cylindrical, deeply constricted at

irregular intervals; axils narrow; no axis visible (dried) ; cystocar|)S
scattered, barely visible;

— axial strand of .stout and slender filaments

intertwined
; epidermis of colorless cells

;
colorless cells flat-topped,

closely packed, palisadedike. 20-22/x (R) by 5-8/* (T) ; hypodermis of

2-3 compact layers of nearly globular cells; corticating layer thick,

compact; antheridia not seen; cystocarps broad pyriform. abruptly
narrowed into a very distinct cylindrical neck, 280-300;Lt (T) by 240-

260^ (R) ; gonimoblasts very numerous and slender, radiating from a

distinct and considerable cellular placenta, abjointing successively

globular(?) spores; periderm compact, of 6-8 layers, fibrous-pseudo-

parenchymatous.

Scinaia carnosa Harvey is founded on a plant from Ceylon dis-

tributed by Harvey under No. 38 of his Ceylon Algae, with printed

label giving the name but no description. The specimen in the writer ',s

possession agrees exactly with the description and figure of Kuetzing

(1866. pi. 70. f. a, h, under Ginnania carnosa) in habit and structure.

By the structure of the cortex, viz., the very much elongated

palisade-like utricles of the epidermis, the compact hypodermis and

the thick, compact corticating layer, this species differs from all other

Scinaiae except Scinaia Salicornioides Avitli wliich it may be identical.

The reasons for keeping the two distinct in this account are given

below under the latter species. Both Scinaia carnosa and Scinaia

Salicornioides are irregularly constricted and it seems pro])able that

the constriction is due to accident rather than to a regular process of

growth. The scarcity of specimens does not allow any satisfactory

settlement of this (juestion just a1 present, but since the descriptions

and figures show eons! rict ions and all specimens mentioned or avail-

able show them, it seems best to refer both six'cies to this particular

group until farther observations and study are possible.
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Scinaia Salicornioides (Kuetz.) J. Ag.

Plate 11, figs. 28-30.

J. G. Agardh., Spec. Alg., vol. 2, 2, p. 423, 1851; ibid., vol. 3, 1, p. 513,

1876;

Barton, Journ. Botany, vol. 31, p. 144, 1893; ibid., vol. 34, p. 197, 1&96;
De Toni, Syll. Alg., vol. 4, sect. 1, p. 106, 1897.

Ginnania Salicornioides Kuetzing, Spec. Alg., p. 716, 1849; Tab. Phyc, vol. 16,

p. 25, pi. 70, 1866.

Plant dark red, up to 26 cm., 7-11 (or more?) times dichotomous, 2-

3 mm. broad (dried), frequently but irregularly constricted, dense and

opaque; axis invisible (dried) ; cystocarps scattered; — axis stout of

broader thin walled filaments and more slender thick walled filaments

intermixed; epidermis palisade-like, of slender elongated utricles and
no colored cells or antheridial filaments (so far as seen) ;

utricles

radially elongated, 28-35/x (R) and 6-9/x (T), flat topped and closely

placed together; colored hypodermal cells in 2-3 layers, globular to

pyriform ; corticating layer very broad, very dense in older portions ;

antheridia not seen; cystocarps flattened globular, 240-250/a (T) and
about 200/A (R), with a thick periderm of 6-8 fibro-pseudoparenchy-
matous layers.

Scinaia Salicornioides is the largest and most robust of all the

species of Scinaia. The figures of Kuetzing (1866, pi. 70) give a very

good idea both of habit and of structure. The palisade-like layer of

utricles, the broad, dense corticating layer and the stout central axis

distinguish it readily from all except Scinaia carnosa, and from the

latter species it is to be distingui.shed by the size and proportions of

the utricles as well as by the greater width and density of the

corticating layer,

Scinaia Salicornioides is confined, so far as known, to the shores

of South Africa. The original specimens were collected at Port Natal,

by Guenzius. Through the kindness of i\Ime. Weber van Bo.sse, I have

been able to make a microscopic examination of this specimen. It

has also been collected at The Kowie by Dr. H. Becker and at Cape

Morgan by Danvers (cf. Barton, 1893, p. 144). I have drawn the

description chiefly from a Becker specimen kindly loaned by F. S.

Collins. It is very desirable that living specimens be studied to deter-

mine more accurately the structure of the cystocarp and the details

of the occurrence and structure of the antheridia.

Since 1851, when J. G. Agardh (p. 423) placed it as a doubtful

synonym under Scinaia Salicornioides, the CoraMopsis dichotoma Suhr

(Flora, vol. 22, p. 70, fig. 44, 1839) has regularly appeared in the
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doubtful synonym of this species. The specific name dichototna ante-

dates that of Salicornioides and must replace it if, as certainly seems

from the description of Suhr {loc. cit.), the plant of Suhr should

prove to be identical with that of Kuetzing. Dr. A. J. Ewart, at my
request, kindly allowed me to examine a fragment of Suhr's type

which is preserved in the National Herbarium of Victoria. AVhile the

habit is close, the microscopic structure is entirely different from that

of Scinaia Salicornioides and exactly that of a Galaxaura. The type

of Corallopsis dichotoma Suhr is well represented in Suhr's figure {loc.

cit.), is faded and lacking calcification (decalcified?). In habit and

structure it agrees well with the description and figures of Galaxaura

magna Kjellman (1900, p. 82, pi. 15, figs. 1-10, pi. 20, fig. 46) and

were it not for the lack of calcification might be referred to that species

without hesitation. It is to be removed, however, from even the

doubtful synonymy of Scinaia Salicornioides and is to be farther con-

sidered when the status of both name and rank of Galaxaura magna

may be under investigation.

Scinaia articulata sp. nov.

Plate 13, figs. 39, 40.

Plant deep rose red, 10 cm. high, 7 times dichotomous, broad, 3-5

mm. in diameter (dried), cylindrical, regularly and frequently con-

stricted, segments elongated cylindrical; branches slightly attenuated

below
;
axis conspicuous throughout ; cystocarps sparse, scattered, of

medium size
;

— axial strand broad, stout, dense, largely of slender

filaments
; epidermis of large colorless cells, or utricles, and almost no

colored cells
;
utricl&s flattened outwards, 5-7-gonal in surface view

(T), uniform, slightly rectangular in section, 17-20/x (R) by 10-15/i

(T), closely placed together; colored epidermal cells so few as to

practically escape notice
; hypodermal cells in 1 layer, scattered

orbicular, 12-14/x in diameter
; corticating layer thin, loose

;
antheridia

not seen
; cystocarps broadly pyriform, flattened globular, abruptly

narrowed into a short broad earpostome, 215-235;U, (T) by 165-170/x

(R) ; gonimoblasts slender, very numerous, radiating from a scanty
central, cellular placenta forming a compact spore mass, abjointing

successively globose-ellipsoidal spores; periderm of 2 (-3?) layers,

p.seudoparenchymatous.

The writer has seen but two specimens of this puzzling plant, one.

No. 32172 in Herb. J. G. Agardh from Santa Barbara. California,

collected by ^Irs. Bingham, the other in Herb. F. S. Collins, sent from

Santa Barbara by J. AV. Calkins. It is passible that the two specimens
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may be only portions of one and the same plant and that that plant

may be an abnormality. Certain it is, that there is need of farther

material before it can be satisfactorily placed. J. G. Agardh did not

refer his plant to any definite species or variety but placed it apart,

labelling it
"
Scinaia fronde prolifera."

Were it not for the constrictions, the writer would unhesitatingly

place it in the first subgroup and hesitate only as to whether to refer

it to Scinaia japonica or S. Johnstoniae.

The question of the value of constriction as a diagnostic character

is, as stated above, a puzzling one. All species of Scinaia probably

present constricted forms, but such forms in the cylindrical continuous

form are irregular and plainly the results of proliferation following

injury. The plant under discussion, however, is as regularly con-

stricted as, or even more regularly constricted than, Scinaia Sali-

cornioides and cannot be such an injured plant as those just referred

to. It is, perhaps, to be compared with Scinaia furcellata var. snh-

costata J. Ag. which the writer, however, has not examined. Agardh,

however, evidently did not refer the present plant to his variety and

Scinaia furcellata var. subcostata may, of course, be nothing more

than a chance constricted form of Scinaia furcellata, as the writer

sometimes suspects the present plant to bear a similar relation to

Scinaia Johnstoniae, or perhaps more likely to Scinaia japonica.

There are certain differences, however. The rather stronger axial

strand and certain differences in the utricles attract attention. The

latter differences may or may not be important, but the utricles cer-

tainly approach those of Scinaia japonica in size, shape, and in certain

markings (artefacts?) on the radial walls.

The utricles of the proposed new species under discussion are more

elongated radially than those of Scinaia Johnstoniae, giving more of

the palisade character of Scinaia japonica. Besides, in both the

present species and in Scinaia japonica the radial cell walls, in all

sections examined, have narrow, very definite transverse folds, appear-

ing as striations in surface view. These are probably artefacts, due

to incomplete swelling of the walls of the dried specimens, but they

are different from the coarse and irregular wrinkles noticed under

similar conditions in other species. They may be of no diagnostic

value whatsoever, yet they are striking in their appearance and

constant in their occurrence.
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GLOIOPIILOEA J. G. Ajiarflh

Cylindrical, uneonstrietod, diehotojiious jiiaiits. with axial strand

arising from a. much depressed puHclion r( (/dationis and giving off

dichotomons filaments excnrrenf oblif|nely upwards, whose outer ends
form at first a layer of utricles intermixed with colored cells, later,

however. ])y the continued growtli of the latter developing into a cortex
of anticlinal rows of fasciculate moniliform anticlinal tilaments inter-

mixed with more or less collapsed utricles at different levels; mono-
ecious or dioecious

;
antheridia forming a continuous covering over

large portions of the frond; cystocarps scattered and irregularly

aggregated, arising in the inner layers of the cortex, pyriform, open-
ing outwardly through a narrow carpostome ; gonimoblasts free, aris-

ing from a few celled placenta, abjointing spores in succession;
periderm of few layers, pseudoparenchymatous or closely filamentous.

As defined and described by J. G. Agardh (1870, p. 29), 6-7010-

phloea is a genus to be distinguished from Scinma by the structure of

the cortex. This is true of the adult frond where the cortex consists

of more or less closely placed anticlinal filaments whose inner cells

are large and rounded and whose outer cells are gradually smaller.

A study of the development of the cortex, however, shows that it

passes through a Scinaia-like stage. At first the outer cells are trans-

formed into utricles, but the cells below the utricles give off branchlets

which grow out between the utricles and ultimately form the anticlinal

I'ows described by Agardh. The utricles first formed collapse and are

to be detected only in thin sections and upon very careful examination.

Younger parts and young specimens, especially on the cystocarpic

plants of the dioecious species, have the appearance of being true

members of the genus Scinaia. It is possibly a question whether it is

better to retain the genus Gloiophloca or not. lint, on the whole. I

think it better to retain it for the present at least. The species of

GloiopJiloea show the cymose method of branching of the peripheral

filaments in a pronounced fashion. The terminal cell becomes a utricle

and does not divide farther. The later branchlets grow up around

the utricle, overtop it and may, in lurii. become utricles, to Ix' ovei'-

topped in turn by their lateral branches. The utricles are gradually

compressed and become inconspicuous on account of their lack of

color, thus giving the appearance of a cortex of anticlinal filaments.

The cystocarps have the structure of those of Scinaia as Agardh
has stated. The antheridia occupy more extended areas than those of

any species of Scinaia thus far known, and in certain speci&s which

are dioecious they cover the whole plant. In structure they agree

with those of Scinaia.
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The type of the genus is Gloiophloea Scinaioides J. Ag. of Aus-

tralia, of which I liave not had the opportunity of examining the type

specimen ;
but I have had the privilege of examining a New Zealand

specimen collected by Berggren, w^hicli seems clearly to be Agardh's

species. The statements made above, as to the structure and relation-

ships of Gloiophloea, are justified by a study of this specimen which

is in Herb. Farlow.

This species of GloiopJiloea, like those of Scvnaia and also those of

the new" genus Pseudoscinaia, to be proposed later in this paper,

resemble one another and those of the other two genera. From my
examination of the material available, I have been convinced that

there are five species, possibly even six, but the technical points of

distinction are not completely satisfactory. The main distinction

separating the species into two groups is whether the species are

monoecious (three or four species) or dioecious (two species). This

separation seems to rest on a basis that is constant and readily to be

determined. Within each group the thickness of the cortex presents

seemingly constant differences which are associated with less tangible

differences in general appearance and with geographical segregation.

I have, as will be seen from the analytical keys to species given farther

on, used it as a main character for separating the species. A study

of larger suites of specimens and in the living condition will, I feel

certain, add to the list of differences.

Gloiophloea Scinaioides J. Ag.

Plate 15, fig. 48.

J. G. Agardh., Bidr. Florid. Syst., p. 29, 1870, Spec. Alg., vol. 3, 1, p. 510,

1876, Florid. Morph., pi. 28, figs. 1-5, 1879;
J. Bracebridge Wilson, Proe. Roy. Soc. Victoria, new ser., vol. 4, p. 173,

1892;

De Toni, Syll. Alg., vol. 4, sect. 1, p. 107, 1897.

Scinaia furcellata Harvey, Phycologia Australica, vol. 5, p. xxxviii, 1863 (in part,

at least as to specimen from Western Port);
J. G. Agardh., De Alg. Nov. Zel. Mar., p. 26, 1877 (in part?);

Laing, Trans. N. Z. Inst., vol. 34, p. 348, 1901 (at least in part).

Plant up to 8 cm. high, 12-15 times dichotomous, fastigiate, cylin-

drical, continuous, 1.5-2 mm. broad (?), soft, deep red; axis obscure;

cystocarps scattered
;

— axis broad of loosely intertwined large thin

walled filaments accompanied by numerous longitudinal and oblique
slender thick w'alled corticating filaments more or less intertwined

;

adult outer cortex 85-110/a thick, the outer portion 65-85/i, thick, of
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moniliform anticlinal rows of colored cells with oval utricles at two
or three different heights ; corticating layer averaging about 100^ thick,

dense in older parts, of interwoven slencler thick-walled filaments, often

very nearly filling the entire cavity between axis and cortex; mono-

ecious; antheridia single on slender stalk cells, over the entire surface;

cystocarps obpyriform. like those of Scinaia, with thick pseudo-

parenchymatous periderm.

The description of this species must necessarily remain imperfect

since only a small fragment of a specimen presumably of this species

has been available for study. This specimen is in Herb. Farlow and

was collected at the Bay of Islands, New Zealand, by Berggren. It

was identified as Scinaia furcellafa by J. G. Agardh (1877, p. 26).

The specimen is clearly a Gloiophloea and answers to Agardh 's descrip-

tion. It is monoecious as I suspect from Agardh 's figures the species is,

since his figure 5 (1879) represents a very young cystocarp with what

I interpret as an antheridial branchlet (fig. oil) on each side of it. It

is to be compared then with Gloiophloea Okamurai from Japan and

other monoecious species, which are less branched and darker as well

as more rigid. I have been able to examine an abundance of antheridia

but only a few very young cystocarps in the New Zealand specimen.

Consequently the description of the cystocarp must remain incom-

plete. Agardh 's figure of the cystocarp (1879, fig. 4) is manifestly

imperfect and represents the periderm as filamentous ( ?). The young

cystocarps of the New Zealand specimens show a pseudoparenchy-

matous periderm. Agardh 's type was one of the specimens distributed

by Harvey under No. 348 of his Australian algae and comes from

"Western Port near ^Melbourne.

Gloiophloea undulata. (Mont.) comb. nov.

I'Jate 15, fig 49.

Ginannia undulata Montague, Ann. Sei. nat. bot., 2 ser., vol. 18, p. 247, 1842,

Voyage Bonite, Bot., vol. 1, p. 59, and Atlas, pi. 145, fig. ;^, 1844-1846, in

Gay, Hist. fise. pol. de Chile, Bot., vol. 8, p. 432, 1852, Syll. Gen. et Spec.

Crypt., p. 4.37, 1856;

Endlicher, Gen. Plant., Suppl. Ill, p. 40, 1843;

Kuetzing, Spec. Alg., p. 715, 1849.

Scinaia furcellata var. undulata J. G. Agardh, Spec. Alg., a^oI. 2, 2, p. 422, 1851,

ibid., vol. 3, 1, p. 512, 1876;

DeToni, Syll. Alg., vol. 4, sect. 1, p. 105, 1897.

Myclomkim luuhdutum Kuetzing, Phyc. Gen., p. 393, 1843.

Halymenia tmdulata J. Ag. Mss. i7i Spec. Alg., vol. 2, 2, 1851 (as synonym), i7;iV7.,

vol. 3, 1, p. 512, 1876 (qiiDted hy Montague, Harvey, J. G. Agardli, ami

others).
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Plant up to 6 or 7 cm. high, 9-10 times dichotomous, cartilaginous,
dark red, cylindrical continuous, 1.5-3 mm. broad (dried) ;

axis in-

visible, cystocarps irregularly aggregated ;

— axis slender, adult cortex

83-90;a broad; outer cortex 50-70/a, commonly 50-60/x. broad, of 2-3

layers of large rounded hjpodermal cells and short anticlinal rows

alternating with single larger cells, the utricles; inner cortex 20-3(V
thick, of loosely interwoven corticating filaments

;
monoecious

;

antheridia in groups, borne singly on elongated supporting cells
; cysto-

carps (young in fragments examined) of the Scinaia type with a

periderm pseudoparenchymatous below% but filamentous above.

For some years the writer has looked upon a certain plant of the

Scinaia assemblage, more or less frequent on the coast of California

and differing in aspect from other members of the Scinaia group

especially in its abundant branching, darker color, and a certain

robustness, as probably the same as the Ginannia undulata ]\Iont., the

Scinaia furcellata var. undulata (Mont.) J. Ag. A superficial exami-

nation of the specimens in Herb. Montague at the Museum d'Histoire

Naturelle at Paris seemed to confirm this impression and antheridial

plants colected by C. P. Nott at Monterey, California, were distributed

under J. G. Agardh's combination (Phyc. Bor.-Amer., No. 422).

Recently, however, through the kindness of Dr. Paul Hariot, the

writer has been able to make a more thorough examination of the

Montague specimens, with the result that the previous impression has

been dissipated and the discovery made that the specimens upon w^hich

Montague founded his species belongs to the genus Gloiophloea rather

than to Scinaia and that the California specimens referred to do not

agree with them. Consequently Gloiophloea undulata (Mont.) is

proposed as a new combination to refer solely to the Chilian and

Peruvian species.

From the literature, it seems that the specific name undulata

chosen by jMontagne for his Ginannia undulata was taken from a

manuscript name given to the species by some one else (cf. JMontagne,

1842, p. 257) and the original combination was probably the Haly-

menia undulata J. Ag. ]\Iss., quoted by Montague [loc. cit.), J. G.

Agardh (1851, p. 422), Kuetzing (1843, p. 393), and others. The

original specimen seems to be one collected by Bertero, but IMontagne

evidently founded his species on specimens collected by Gaudichaud

on the voyage of the
' '

Bonite.
' ' These specimens have been examined

and particularly one marked, apparently in Montague's handwriting,

"Ginannia undulata IMontag. in Gaudichaud Voy. Bonite c. icone

Chile." Besides this are two other specimens from Chili. All three.
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with the specimen marked "Chile—ex coll. Berteroana" seem to be

the same. There is one speciini-u, liowever, in Herb. .Montaf^ne, which

is different, possibly a slender sterile CallophylUs. This is marked

"Coquimbo (Chili), Igt. Gaudichand." Tliis specimen agrees with

the fi^ires of Kuetzing (1866, pi. 69) which are evidently not taken

from any species of Ginannia as conceived by ]\Iontagne. The other

Chilean specimens in Herb. IMontagne agree wiili the figures in the

Voyage Bonite (pi. 145, nnder f. 3). The cortex there represented is

not distinct, otherwise the details are characteristic of the specimen

that I have taken to be the type.

The plant from La Paz, referred to Scinaia furcellata var. undulata

by ]\I. A. Howe (1911, p. 502), has been found to be a true Scinaia

and wnll be found above under Scinaia Johiistoniae.

Gloiophloca undulata is a monoecious species with a thin cortex and

is to be compared wnth Gloiophloca Okamurai of Japan, to which it

comes very close. It appears to be a slightly broader, somewhat lower

species than Gl. Olamurai, with a cortex intermediate in thickness

between it and Gl. Scinaioides. These differences, together with the

widely separated geographical distribution of the two species, make it

seem best to keep them separate, for the present at least. From Gloio-

phloca Scinaioides it differs in its broader, lower, less branched frond

and in its much thinner cortex, while from Gl. Halliae it is to be

distinguished by its lower stature, greater number of dichotomies,

and somewhat thicker cortex. From the other two species, viz.,

Gloiophloca capensis and Gl. confusa, it differs fundamentally in being

monoecious.

Thus far Gloiopldoca undulata is known only from the type

material from the coasts of Chili and Peru.

Gloiophloea Okamurai sp. nov.

Plate 15, figs. 50-56; plate 16, fig. 57.

Scinaia furcellata Okaniura, Alg. .lap. Exs., No. 2, 1899 (excl. syiioiiyiiiy), not

Scinaia furcellata Okamura, Icones of Japanese Algae, vol. 1, no. 1, p. 10, ]il.

2, fig. 19, pi. 3, fig. 16-20, 1907;

De Toni, Phyeeae Japonicae Novae, p. 19, 1895 (at least in i)art);

Dickie, Journ. Linn. Soc, Bot., vol. 15, p. 451, 1876 (in part?).

Plant up to 9 cm. high, 10-11 times diehotomous, cartilaginous,
dark red to almost black in drying, cylindrical continuous, 1-1.5 nun.

l)road (dried) ;
axis invisible; cystocarps irregularly aggregated; axis

slender; adult cortex 70-lOOju, thick, the outer portion 35-50/a thick, of
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anticlinal moniliform rows of colored cells, enclosing pear-shaped or

elliptical utricles at 1-2 heights, the inner 35-50/i, thick, of loosely
interwoven corticating filaments

;
monoecious

;
antheridia nearly or

entirely covering the surface, consisting of slender branches abjointing

solitary (?) oblong antherozoids
; cystocarps pyriform, 105-120(U, (R)

(160-180/x with neck) by 120-135;Lt (T) with a periderm of 6-7 layers
of interwoven coarse filaments, opening gradually outward by a long

carpostome.

Gloiophloea Okamurai is founded on a specimen distributed by

Okamura under No. 2 of his Algae Japonicae Exsiecatae and labelled as

Scinaia furcellata. This is not the same, however, as the Scinia furcel-

lata of his Icones of Japanese Algae (vol. 1, no. 1, p. 10, pi. 2, fig. 19, and

pi. 3, figs. 16-20, 1907) which is a true Scinaia and is referred above

to Scinaia japonica. While this statement refers to No. 2 of the copy

of Okamura 's Algae Japonicae Exsiecatae in my own possession so far

as the type specimen is concerned, I have found that identical speci-

mens are to be found also in three diiferent sets of the same exsiecatae

in Herb. Farlow. These specimens were all credited to Enoshima,

Japan, whence also there is a specimen of Gloiophloea Okamurai,

collected by H. M. Richards. H. ]\I. Richards also collected the same

species at Kamakura, Japan, according to a specimen in Herb. Farlow.

I have been able therefore to examine some six specimens of this

proposed new species and find them to agree in all essential characters.

Gloiophloea Okamurai is a monoecious species and may be dis-

tinguished from Gloiophloea Scinaioides by its darker red color, less

fastigiate branching, less number of dichotomies, and its thinner cortex
;

from G. undulaia, of the same group, it is to be distinguished chiefly

by its thinner cortex; while from G. HaUiae of Florida it is to be

separated by its somewhat thicker cortex.

Gloiophloea Halliae sp. nov.

Plate 10, fig. 13.

Plant 11-13 cm. high, 5-7 times dichotomous, cylindrical, contin-

uous, 2 mm. broad (dried), deep wine red; cystocarps scattered;— axis slender
;
adult outer cortex 22-40/x, thick of anticlinal corymbose

colored filaments with ovate utricles at two heights ; corticating layer

20-45/x thick, very lax; monoecious ( !) ;
antheridia thickly covering the

surface, fasciculate; cystocarps globular pyriform lOO-llS/x (T) by

66-88/A (R, without the broad carpostome) ; periderm filamentovTS,

thick, of 5-6 layers.
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A slender species, known only from two specimens in Ilerl). Far-

low, collected at St. Lucie, Florida, by Mrs. G. A. Hall. G. IlalUae

approaches G. Okamurai but is thinner-walled, somewhat taller, with

less number of dichotomies, and is widely separated geographically.

The other species of the genus are either found in the Pacific Ocean

or in the Indian Ocean and the occurrence of an undoubted species of

this genus in the North Atlantic suggests the extreme possibility of

there being other members of the genus Gloiophloea on the American

or European coasts.

Gloiophloea capensis sp. nov.

Plate 16, figs. 58, 59.

Scinaia furcdlata Barton, Journ. of Botany, vol. 31, p. 144, 1893(?).

Plant 7-9 cm. high, 7-11 times dichotomous, cylindrical, continuous,

1-3 mm. broad (dried), dark red, fleshy cartilaginous; axis invisible;

cystocarps irregularly aggregated ;
— axial strand slender, loose

;
adult

cortex 110-150jLt thick, the outer cortex 60-85/i, thick, of anticlinal

moniliform rows of colored cells with 1-2 sets of utricles at different

heights, the inner cortex 50-65/a thick, of loosely interwoven hyphae;
dioecious

;
antheridia covering almost the entire surface of the anther-

idial plant, single at the tips of slender elongated cells, oblong; cysto-

carps broadly obpyriform, 65-130/a (R) by 115-150/x (T), with a

filamentous periderm of 5-9 layers of filaments.

Gloiophloea capensis is founded on an antheridia! plant collected

at Port Alfred, Cape Colony, by J. Burtt Davy in 1908. Another

antheridial plant collected in the Cape Colony region by Poeppig

exists in Herb. Farlow and has been examined. Finally I have found

a cystocarpic plant collected at ''The Koaahc," South Africa, by Dr.

H. Becker among the specimens of Scinaia kindly loaned from the

Herbarium of the Konigliche Biologische Anstalt 7a\ Helgoland

through the kindness of Dr. Paul Kuckuck. This account then has

b(»en drawn up after a study of tliese three specimens.

Gloiophloea capensis is a true Gloiophloea in the light of what has

been said here of the genus and is dioecious. From Gloiophloea

confusa, the other dioecious species known to me, it is to be dis-

tinguished by its small number of dichotomies and its decidedly

thicker outer cortex. The cortex is comparatively thin in the cysto-

carpic plant and noticeably thicker in the antheridial plant. It is

probable that the various references to the occurcuce of Scinaia

fiiycdhtia on the South African coasts refer to this species wholly or

ill part.
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Gloiophloea confusa sp. nov.

Plate 14, figs. 4,4^-47.

Scinaia furcellata Farlow, Eept. U. S. Fish Conim. for 1875, p. 699, 1876 (as to

Pacific Coast references only);

C. L. Anderson, Zoe, vol. 2, p. 222, 1891;

McClatchie, Proc. So. Calif. Acad., vol. 1, p. 356, 1897 (not Ulva furcellata

Turner).

Scinaia furcellata var. undulata Farlow, Proc. Amer. Acad., vol. 10, p. 367, 1875,

Eept. U. S. Fish Comm. for 1875, p. 699, 1876;

Cleveland, Marine Algae of San Diego;
Setchell in Collins, Holden and Setchell, Phye. Bor.-Am., no. 422, 1898

(Exsicc. !);

Collins, Marine Algae of Vancouver Island, p. 114, 1913 (not Ginannia

undulata Mont.).

Plant dark red purple, 10-15 cm. high, 10-15 times dichotomous,
2 to 3 mm. in diameter (dried), branches of the same diameter

throughout, cylindrical, continuous; axils moderately broad; no axis

visible; dioecious ( !) ;
antheridia forming a continuous coating over the

plant ; cystocarps numerous, scattered, obscure
;

— axial strand stout,

of parallel longitudinal coarse filaments, slightly agglutinated together ;

outer cortex 40-60/x broad, of 5-6 layers of cells, the inner large and
rounded, becoming smaller toward the surface, the outermost slender
and elongated in short anticlinal rows

;
utriclas at first forming a layer

later overtopped by the anticlinal filaments; corticating layer just
within the cortex, 105-120/x, broad, loose

; excurrent, oblique filaments

from strand to cortex, numerous, persistent, enclosed in a dilute jelly ;

dioecious; antheridia forming a close layer over the outer surface of

the antheridial plant, short, oblong; cystocarps broad pyriform, taper-

ing gradually to a carpostome, 250/^ (T) by 280-300/i (R) gonimo-
blasts numerous, slender, radiating from a distinct, few-celled

placenta, abjointing successively ellipsoidal spores; periderm of 5-6
flattened pseudoparenehymatous layers.

As stated under Gloiophloea undulata and also indicated by the

synonymy quoted above, the plant of the western coast of North

America has been confused with Gloiophloea undulata. It is, however,

a dioecious .species, as careful study of the Californian material has

demonstrated, while Gloiophloea undulata has been sho^^^l, by a study

of the type specimen, to be monoecious. From Gloiophloea capensis,

the only other dioecious species known at present, it is to be dis-

tinguished by being more branched and by having a thinner cortex. It

has been collected in California at San Pedro by the writer, about

Monterey Bay by C. P. Nott and the writer, at Santa Cruz by Dr.

C. L. Anderson, near Half Moon Bay by Dr. Carl Skottsberg, Dr. N.
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L. Gardner, and the writer, and in British Columbia near Victoria by

John ]\Iaeoiin. Its distribution ah)ng the western coasts of North

America, then, extends from the southern boundary of the United

States (or below it in all probability) to Vancouver Island.

Gloiophloea(?) articiilata AVebor van Bosse

Trans. Liun. Soc, 2 ser., Zool., vol. 5, no. XIV, ]>. 27(5, pi. 16, fig. 1, pi. 18,

figs. 26, 27, ]914.

Just at the time of writing there has been referred doubtfully to

genus GJoiophloea a species from the westerly portion of the Indian

Ocean. Through the kindness of Mme. Weber van Bosse I have been

able to examine a specimen of this plant. The habit resembles that of

the constricted species of Sciuaia Init the structure is not of that

group. Neither has it the structure of cortex or apical pit of Gloio-

phloea, at least as I understand it and have described it above. It

seems to me that the plant is likely to prove to be found to be a

member of the Chaetangiaceae, as Mme. Weber van Bosse has already

suggested. Init. in my own estimation, it is probable that it will also

be found to belong to an. as yet, midescribed generic type close to th(>

genus Chaetangium. At present it seems best to leave it under the

name assigned to it. but still farther emphasizing the doubt as to its

generic designation.

PSEUDOSCINAIA gen. nov.

Frond arising from a disk, cylindrical, continuous, repeatedly
diehotomous. with blunt apices and branches of the same diameter

throughout, devoid of calcification;
— axial strand of nearly j)arallel

thin walled broad filaments more or less firmly agglutinated together,
whence slender branchlets are obliquely upwardly excurrent, whose
terminal portions are comljined into a continuous cortex whose inner

layers are colored but whose outer layers, or "e])idermis." is made up
largely of inflated colorless cells, or utricles, between which slender

colored cells are more or less regularly scattered, the whole being clothed

externally by a distinct cuticula ; slt^ich^r corticating filaments may
accompany the axial .strand and clothe the inner surface of the cortex;
the space between the axial strand and the inner surface of the cortex

is filled with a dilute jelly; tetrasporangia unknown; antheridia single
or few together; insei'ted between the utricles; cystocarps scattered,

originating within the cortex and partially or nearly entirely sus-

pended in the interior jelly, more or less globular to pyriform, with
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more or less elongated earpostome; gonimoblasts projecting into and
also lining the walls of the sporiferous cavity, variously grouped and
abjointing successively more or less elongated spores; paraphyses
absent; periderm distinct, pseudoparenchymatous ; growing point
slightly depressed, as in Scinaia.

A genus of two species, one, the type, from Southern California,

the other from southeastern Australia. Both these species have all the

external appearance of being genuine species of Scinaia. In habit,

however, there is a slight difference in that the branches are not at

all attenuated downwards as is the case in practically all species of

Scinaia. In vegetative structure Pseudosci'naia is exactly like Scinaia

in having the epidermis of colorless utricles. The cystocarps, however,

are very much like those of Galaxaura and Whidheyella, from both of

which it differs in the structure of the epidermis. It seems best there-

fore to create a new genus for the reception of these two species and

the name Pseudoscinaia is proposed for it.

Pseudoscinaia. Snyderae sp. nov.

Plate 16, figs. 60, 61.

Plant dark red, 12-20 cm. high, 9-13 times dichotomous, cylin-

drical, continuous
;
axils narrow

;
branches not narrowed downward

but nearly uniform in diameter throughout, 1-2 mm. in width (dried) ;

axis distinct (dried) ; cystocarps abundant, scattered, small, readily
seen (dried) ;

— axial strand stout, of numerous broad parallel fila-

ments strongly agglutinated together; epidermis of irregular colorless

cells, or utricles, and frequent scattered slender colored cells
; utricles,

of the epidermis, convex at outer end and not closely appressed at the

tips thus giving an irregular and onlv bluntlv polvgonal appearance
in .surface view (T). low palisade-like. 20-26/^ (R) by 12-20/^ (T) ;

hypodermis of 1-3 (?) layers (mo.stly one), of loosely placed globular
or pyriform cells

; corticating layer broad, compact ;
antheridia single

or in small (2-4 together) clusters, scattered through the epidermis;
cystocarps globular to globular pyriform below, narrowed abruptly
into a slender earpostome, 165-205/a (T) by 130-170/i, (R, exclusive of

the earpostome), but the earpostome itself is 15-lOOfx long; gonimo-
bla-sts spreading out from a few-celled placenta, lining the ba.sal half

to two-thirds of the sporiferous cavitj^, curving up and bearing short

branchlets successively abjointing elongated pyriform spores, somewhat

grouped ; periderm of 4-5 layers, pseudoparenchymatous.

The specimen chosen for the type of the genus Pseudoscinaia and

of the species Pseudoscinaia Snyderae is No. 77886 of the Herbarium

i)f the University of California. It was collected at "Pacific Beach"
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near San Diego, California, on June 30, 1898, by Mrs. .M. S. Snyder,

to whom tlie species is dedicated in token of appreciation of her

interest, industry, and generosity in collecting, studying, and distribut-

ing marine algae of Southern California. Specimens collected at La

Jolla by Mrs. Snyder and by M. B. Nichols and at San Pedro by INIrs.

H. D. Johnston and Dr. N. L. Gardner have also been used for study.

Pseudoscinaia Snyderae is closely allied to the next species below

])()tli in liabit and structure. It is, however, a more robust i)lant with

smaller cystocarps and more radially elongated utricles. The vegeta-

tive structure in both species is distinctly close to that of Scinaia

furcellata, but the cystocarps are not those of Scinaia furcellata but

rather those of Galaxaura. It is, in turn, entirely free from calcifica-

tion and has colorless utricles in the epidermis. It is of a certain

peculiar appearance due to the considerable number of dichotomies

and the uniform diameter of base and apex in its branches. It is to

be expected from Santa Barbara to La Paz, if arguments may be drawn

from the distribution of other members of the Scinaia assemblage.

Pseudoscinaia australis sj). nov.

Plate 16, fig. 62.

Scinaia furcellata J. Bracebridge Wilson, Proc. Eoy. Soc. Victoria, new ser., vol.

4, p. 173, 1892? (not Ulva furcellata Turner).

Plant pink purple, 9-10 em. high, about 10 times dichotomous,
.slender. 1 mm. in diameter (dried); axils broad; axis obscure but

often visible f dried)
; cystocarps scattered, minute, barely visible;— axial strand slender of coarser and finer filaments nearly i)arallel,

loo.se; epidermis of colorless cells (utricles) with frequent scattered

slender colored cells; utricles oblong to square in radial section, 20-

21/x (T) by 1.3-21/x (R), convex at the outer end presenting an a])pear-
ance of irregular, loose, IJunt polygons in surface view (T) ; hypo-
dermis of two layers of globular cells. 4-5/a in diameter

; corticating

layer thin and loose; antheridia scattered, mostly solitary; cystocarps
globular or flattened globular, abruptly uai'rowed into a slender

carpostome. 150-175/i, (T) by 130-150/x (R, exclusive of carpo.stome) ;

gonimoblasts spread out over the basal half to two-thirds of the cysto-

earpic cavity and abjointing successively pyriform spores in several

groups; paraphyses wanting: peridci-m pseudoparenchymatous. of

5-6 layers.

Of Pseudoscinaia australis there is itily a single specimen, the type.

which is No. 74793 of the Herbarium of the University of California.

It was collected ]i\- J. Bracebridge Wilson on Januarv 17, 1893. at
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Port Phillip Heads near Melbourne, Australia, and. was distributed

under the name of Scinaia furcellata.

Pseudoscinaia australis differs from Pseudoscinaia Snyderae in

being less robust, in having slightly smaller cystocarps and having the

utricles ordinarily less elongated. The cystocarp is very distinctly like

that of Galaxaura, but lacks paraphyses.

It may be that this plant is the same as the Scinaia furcellata var.

australis J. Ag. (1876, p. 512), but it has not been compared with

authentic material. Consequently it is necessary to consider it foi*

the present as distinct. It is known, at present, only from the type

locality. It is probably the plant referred to by J. Bracebridge

Wilson in his "Catalogue of Algae collected at or near Port Phillip

Heads and Western Port" (1892, p. 173 as above) under Scijiaia

furcellata and may also be included under Harvey's reference to

Scinaia furcellata in the "Synoptic Catalogue of Australian and Tas-

manian Algae" in the fifth volume of the "Phycologia Australica"

(1863, p. xxxviii). A specimen collected by Harvey at Western Point

and referred to Sciiiaia furcellata is, however, the type of Gloiophloea

Scinaioides J. Ag.

V. SYNOPSIS OF GENERA AND SPECIES

Scinaia Bivona

A. Cylindricae
—

a. Utricles outwardly convex and tumid.

1. S. furcellata (Turner) Bivona

h. Utricles outwardly flattened.

2. S. Johnstoniae sp. nov.

3. S. Japonica sp. nov.

B. Complanatae—
4. S. complauata (Collins) Cottou

5. S. latifrons M. A. Howe
6. S. Cottonii sp. nov.

C. Constrictae—
7. S. moniliformis J. Ag.
8. S. iiormoides sp. nov.

9. S. carnosa Harvey
10. S. Salicornioides (Kuetz.) J. Ag.
11. S. articulata sp. nov.
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Gloiophloea J. Ag.
A. Monoieae—

1. G. Scinaioides J. Ag.
2. G. iDidulata (Mont.) comb. nov.

3. G. Okamurai sp. nov.

4. G. Halliae sp. nov.

B. Dioicae—
5. G. cayensis sp. nov.

6. G. confusa sp. nov.

C. Dubia—
7. G.(?) articulata Weber v;in Bosse

Pseudoscinaia gen. nov.

1. P. Snyderae sp. nov.

2. P. australis sp. nov.

. VI. kp:y to genera and species

^. Gouimoblasts radiating, forming a single unlobed sporogenous mass, all free

a. Utricles present forming the outer layer even in the adult, colored cells

fewer or even wanting Scinaia.

1. Fronds cylindrical continuous Ci/lindrieae.

X. Adult utricles strongly convex on the outer end 1. 8. fiircellata.

XX. Adult utricles flattened on the outer end.

*. 7-8 dichotomies, utricles square or slightly flattened radially,

21-25^ (T) X 20-2V (R) 2. 8. Johnstoniae.

**. 9-11 dichotomies, utricles elongated radially, 8-12fi (T) x 30/i

(R) 3. S. japonica.
2. Fronds cylindrical, more or less constricted Constrictae.

X. Constrictions regular and frequent, utricles not palisade-like.

*. Segments long, cylindrical.

s. Utricles 20-22^ (T) x SS/j. (R) 7. S. moniliformis.
zz. Utricles 10-15^ (T) x 17-20^ (R) 11. 8. articulata.

^". Segments short, globular to obovate 8. 8. hormoides.

XX. Constrictions less regular and frequent, utricles palisade-like.
*. Utricles shorter, 5-8fi (T) x 20-22fi (R) 9. -S. carnosa.

**. Utricles more elongated, 6-9^^ (T) x 28-35/* (R)
10. 8. 8aliconiioides.

3. Fronds complanate to much flattened Complanatac.
X. More slender, cystocarps scattered 4. 8. complanata.
XX. Broader, cystocarps more or less marginal.

*. Cystocarps mostly marginal, utricles 30-35^ (T) x 20-30^:1 (R)....

5. 8. latifrons.

**. Cystocarps partly marginal, utricles 16-20^ (T) x 13-17ju (R)
6. 8. Cottonii.

b. Utricles present, more or less conspicuous when young, but obscured by a

later growth of short moniliforni anticlinal filaments of colored cells

Gloiophloea.
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1. Fronds monoecious.

X. Outer cortex 85-110^ thick 1. G. Scinaioides.

XX. Outer cortex 50-70/^ thick 2. G. imdulata.

XXX. Outer cortex 35-50^ thick 3. G. OTcamurai.

xxxx. Outer cortex 22-40yii thiclv 4. G. Halliae.

2. Fronds dioecious.

X. Outer cortex GO-So^u, thick 5. G. capensis.

XX. Outer cortex 40-60/^ thick 6. G. confusa.

B. Gonimoblasts radiating, variously grouped, the central free, the lateral longer
and applied closely to the periderm Pseudoscinaia.

1. Plant more robust, utricles 12-20^ (T) x 20-26^ (R) 1. P. Snyderae.

2. Plant more slender, utricles 20-2V (T) x 13-21^ (R) 2. P. australis

VII. DIAGNOSES OF NEW GENUS AND OF NEW SPECIES

Scinaia Johnstoniae sp. nov.

S. atropurpiirea, 8-12 cm. alta, 7-8-plo dichotoma, cylindrica, con-

tiniia, lata, 3-5 mm. diam. (sicca); ramis inferne attenuatis; axillis

angustis; axi ohsciiro (sicco) ; cystocarpiis minutis, sed visibilibus,

dispersis ;

— filo axiali laxo latoqiie, filamentis paiicis majoribus et

gracilibus laxe intermixtis; epidermide cellnlis magnis, decoloratis (aut

"utriculis"), extus truncatis et cellulis coloratis paucis gracilibus dis-

persis et singulis aut tetraplo aggregatis intermixtis composite ;
utriculis

extus truncatis, arete appressis, superficie 5-7-goniis, in magnitudine
prope uniformibus, quadratis aut leviter complanatis, parietibus tenu-

ibus
;
cellulis epidermidis coloratis paucis, dispersis, 1-4-plo aggregatis ;

cellulis hypodermalibus in strato singulo laxoque positis, orbicularibus,

16-18/x, diam.
;
strato cortieato tenui, laxi, filamentis tenuibus percur-

rentibus composito; monoica( !) ;
antheridiis dispersis, 1-4-plo aut

leviter aggregatis ; cystocarpiis late pyriformibus, in collum angustum
abrupte contractis, 180-265^ (T) et 128-170/a (R) ;

filamentis gonimo-
blasticis gracilibus, numerosissimus, e placenta parva, cellulari et breve

pedicellata radiantibus corpus sporogenum late reniforme efficientibus,

sporas ellipsoidales deinceps abscidentibus; peridermio tenui, prope
4 stratis cellularum pseudoparenchymaticarum composito ;

in Cali-

fornia australi prope "San Pedro" a Domina H. D. Johnston et "La
Jolla" a Domina J\I. S. Snyder atque in California inferna prope
"La Paz" a Domino Vives detecta.

Scinaia japonica sp. nov.

S. atrorubra, 15 cm. alta, 9-11-plo dichotoma, raodice lata, 1-3 mm.
diam. (sicca), cartilaginea ;

axillis angustis; substantia, ut videtur,
densa et earnoso-cartilaginea ;

axi invisibili (sicco); cystocarpiis
obscuris (siccis) ;

— filo axiali robusto, filamentis latis numerosis et

filamentis gracilibus paucis composito; epidermide cellulis magnis
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decoloratis (utriculis) et eellulis gracilibus coloratis perpaucis com-

posito; utriculis magnis, conformibus, stride aggregatis, extus trun-

catis, snperficie 5-7-goniis. vallatoideis. 'AO/x (R) et 8-12ju. (T), pariet-
ibus radialibus tenui-rugosis (siecis) ; hypodormide 2—4 stratoso,

eellulis globosis ;
strato corticato tenui filanientis gracilibus composite ;

antheridiis nondum detectis; cystocarpiis globuloso-pyriformibus, collo

brevi abrupto contraetis, 400/a (T) et 300-350/^ (R) ;
filanientis gonimo-

blasticis uunierosissiniis, gracilibus, e phu^enta cellulari distincta

radiantibus, sporas oblongas deinceps abscidentibus
; peridermio 5-7-

stratoso, pseudoparenchymatico ;
in Japonia prope Misaki a K. Yendo

lecta.

Scinaia Cottonii sp. nt)v.

S. roseo-rubra, 4-5 cm. alta, 5-7-plo dichotoma, moderate lata

apicibus plus minusve acutis, ramis inferne atteuuatis, continua, 3-
10 mm. diam. (sicca); axi obscuro; cystocarpiis dispersis aut parce
intra marginem positis;

— utriculis prope quadratis ad rectangulo-

oblongis, 16-20|u, (T) et 13-1 7/li (R), extus truncatis; liypodermide
laxo; strato corticato angusto, laxo; antheridiis in fasciculis parvis;

cystocarpiis adultis nondum examinatis; in Japonia prope "Enoura"
a Saido lecta.

Scinaia hormoides s}). nov.

S. atropurpurea (siccitate fuscescens), 4—6 cm. alta, 7-8-plo
dichotoma, stipite perbrevi solida, ramis uniformiter et regulariter
constrictis. segmentis globularibus ad obovatis, deinde oblongis, 3 mm.
latis et 8-10 mm. longis; axi plus minusve obscuro (sicco) ; cystocarpiis

dispersis, visibilibus;
— filo axiali distincto, primo filanientis latis

paucis parallelis composite deinde filamentis gracilibus corticantibus

intertextis; epidermide eellulis magnis decoloratis (utriculis) cum
eellulis gracilibus coloratis frequentis et regulariter positis interspersis,
1-4 aggregatis composite ;

utriculis extus truncatis, superficie 5-7-

goniis, in sectione prope quadratis, 24-25/i, (R) et 20-22/z (T) ;
eellulis

epidermidis coloratis numerosis. distantibus, subregulariter positis;

hypodermide unistratoso, eellulis irregulariter obpyriformibus dis-

tantibus, 8-10/i, diam., composito; strato corticato tenui, filamentis

gracilibus sparsis composito ;
antheridiis in fasciculis parvis stellulatis

;

cystocarpiis late pyriformil)us, globulis et extus abrupte contraetis,

250-350|U, in diametro utro; filamentis gonimoblasticis numcrosissimis,

gracilibus, e placenta cellularum perpaucarum orientibus, sporas

brevi-ellipsoideas deinceps abscidentibus; peridermio 3-4 stratoso,

pseudoparenchymatico; in insulis Hawaiiensibus a J. Rock, Dom.
Minnie J{eed, et E. Bailey lecta, nee non in insulis Pliilii)pensibus
unde specimen a Doctore M. A. Howe benevolente communicatum
examinavi.

Scinaia articulata sj). nov.

S. profunde roseo-i'uI)ra, 10 cm. alta, 7-i)lo dichotoma. 3-5 mm.
diam. (sicca), cylindrica, regulariter et fr('(|uenter constrieta, seg-
mentis elongatis oblongo-cylindrieis; ramis inferne leviter atteuuatis ;
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axi omnino conspicuo (sicco) ; cystocarpiis sparsis, dispersis, moderate

magnis ;

— filo axiali lato, robusto, dense, maxime filamentis gracilibus

composito ; epidermide cellulis magnis decoloratis, aut utriculis, et

cellulis eoloratis perpaucis composito; utriculis extus truncatis, super-
ficie 5-7-goniis, conformibus, in sectione transversali subrectangular-
ibus, 17-20/t (R) et 10-15/i, (T), eongestis; cellulis epidermidis eolor-

atis perpaucis ut observationem evadere
; hypodermide 1-stratoso,

cellulis dispersis, orbicularibus, 12-14jli diam.
;
strato corticato tenui,

laxo; antheridiis nondum detectis; cystocarpiis late pyriformibus,
complanato-globulosis, abrupte in carpostomium latum breveque con-

tractis, 215-235|U, (T) et 165-170/a (R) ;
filamentis gonimoblasticis

gracilibus, numerosissimis e placenta exigua cellularique radiantibus,

sporas globoso-ellipsoideas deinceps abscidentibus
;

in California ad
oras Sanetae Barbarae lecta.

Gloiophloea capensis sp. nov.

Gl. 7-9 cm. alta, 7-11-plo dichotoma, eylindrica, continua, 1-3 mm.
lata (sicca) saturate rubra, carnoso-cartilaginea ;

axi obscuro; cysto-

carpiis irregulariter aggregatis ;

— filo axiali tenui, laxo
;
cortice adulto

externo 85-1 lO/x, crasso. seriebus anticlinis cellularum coloratarum

moniliformiumque composito inter quibus 1-2-seriebus periclinis laxis

utriculorum vacuorum collabentiumque interspersis ;
cortice interno

50-65ja crasso, filamentis gracilibus laxe intertextis composito; dioica;
antheridiis superficiem prope totam plantarum mascularum vestient-

ibus, singulis in apicibus cellularum gracilium positis, oblongis ; cysto-

carpiis late pyriformibus. 65-130/a (R) et 115-150/* (T), peridermio
filamentoso, 5-9 stratoso

;
ad oras Capitis Bonae Spei.

Gloiophloea Okamurai sp. nov.

Gl. ad 9 cm. alta, 10-11-plo. dichotoma, carnoso-cartilaginea,
saturate rubra aut fere atra (sicca), eylindrica. continua, 1-1.5 mm.
lata (sicca); axi invisibili

; cystocarpiis irregulariter aggregatis; axi

gracili ;
cortice adulto 70-100/x crasso, externo 30-50|U, crasso, seriebus

anticlinis cellularum coloratarum moniliformiumque composito inter

quibus 1-2 seriebus periclinis utriculorum pyriformium ellipticorum-

que vacuorum et eollabentium laxe interspersis, interno 35-50/* cra.sso,

filamentis gracilibus laxe intertextis composito ;
monoica

;
antheridiis

superficiem plantarum ma.seularum fere aut totaliter vestientibus
;

solitariis in apicibus cellularum gracilium ;
antherozoidiis oblongis ;

cystocarpiis pyriformibus, 105-120/x (R) (160-180/x cum collo) et

120-135/A (T), peridermio 6-7 stratoso, laxe filamentoso; ostiolo longo

latoque extus eontracto
;
ad oras Japoniae a K. Okamura et H. M.

Richards lecta.

Gloiophloea Halliae sp. nov.

Gl. saturate rubra, 11-13 cm. alta, 5-7-plo dichotoma, eylindrica,

continua; — filo axiali gracili; cortice externo 22-40/* lato. seriebus

anticlinis cellularum coloratarum moniliformiumque composito, utri-
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culis ovatis in stratis duobiis intermixtis
;
strato eorticato 20-45/x lato,

laxissimo : monoica ( !) ;
antheridiis siiperfieifm tdtam dense vestient-

ibus, fa.scic-ulatis; cystoearpiis globuloso-pyriformibus, IOU-118/a (T) et

66-88/A (R sine collo lato) ; peridermio filamentoso, crasso, 5-6-stratoso
;

ad oras ditionis "Florida," nbi detexit Domina G. A. Hall.

Gloiophloea confusa sp. nov.

Gl. saturate rubro-purpurea, 10-15 cm. alta, 10-16-plo diehotoma,
2-3 mm. diam. (sicca), ramis prorsus diam. equalibiis, cylindricis,
continuis ;

axillis moderate latis
;
axi invisibili

;
dioica !

;
antheridiis

stratum continuum superficiale in planta mascula tota efficientibus;

cystoearpiis numerosis, dispei*sis, obscuris
;

— filo axiali robusto, fila-

mentis latis paralellis laxe agglutinatis composito ;
cortice externo 40-

60/x lato, 5-6 stratoso, cellulis in seriebus anticlinis curtis cellularum

coloratarum moniliformiumque intus magnarum rotundarumque extus

successive parviorum ; utri culis primo stratum proprium efficientibus,

deinde seriebus anticlinis cellularum coloratarum superantibus ;
cortice

interno (eorticato) 105-120|U, lato, laxo; dioica( !) ;
antheridiis stratum

compactum superficiem plantae masculae totaliter vestientibus curtis,

oblongis ; cystoearpiis late pyriformibus, lente ad carpostomium con-

tractis, 250/x (T) et 280-300/^ (R) ;
filamentis gonimoblasticis numer-

osis, gracilibus, e placenta distincta et pauci-cellulari radiantibus,

sporas ellipsoideas deinceps abscidentibus
; peridermio 5-6 stratoso„

pseudoparenchymatico ;
ad oras Pacificas Americae borealis e Columbia

Brittanica usque ad Californiam australem.

PSEUDOSCINAIA, gen. nov.

Frons e disco radicali oriens, cylindrica, repetite dichotoma, apieibus
obtusa et diametro prorsus equalis ;

— filo axiali filamentis latis et

parietibus tenuibus, plus minusve agglutinatis, composito unde ramellis

gracilibus oblique sursum excurrentibus, quorum partibus externis in

cortice externo agglutinatis ;
cortice externo utriculis decoloratis com-

posito inter quibus cellulis gracilibus coloratisque, plus minusve regu-
laribus insertis, cuticulo distincto

;
filamentis gracilibus corticantiljus

filum axiale circumdantibus et corticem internum vestientibus
; gelina

diluta spatium inter filum axiale et corticem internum implente ;

sporangiis ignotis; antheridiis singulis aut perpaucis, inter utriculos
insertis

; cystoearpiis dispersis, in cortice interno orientibus et in gelina
medullari plus minusve suspensis, globosis aut pyriformibus, carpo-
stomio plus minusve elongate; filamentis gonimoblasticis in caMim
cystocarpioi'um promincntibus et parietes cystocarpiorum vestientibus,
varie aggregatis et sporas plus minusve elongatas deinceps abscident-
ibus

; peridermio distincto, pseudoparenchymatico ; puncto vegetationis

depresso. Genus in structura vegetativa ad Scinaiam congrnens. .sed

in structura cystocarpiorum ad Galaxauram vergens.

Pseudoscinaia Snyderae sp. nov.

P. saturate rubra. 12-20 cm. alta. 9-13-plo dichtoma, eylindrica.
continua, non calce incru.stata ; ramis non basim contractis sed in
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diametro e basi ad apicem prope aequalibiis, 1-2 mm. latis (siccis) ;

axi distincto (sicco) ; cystocarpiis numerosis, dispersis, parvis, facile

visibilibus (siccis) ;

— filo axiali robusto, filamentis numerosis, par-
allelis, latis firme conjuuctis composite ; epidermide cellulis irregu-
laribus decoloratis (utriculis) et cellulis gracilibus coloratis composito;
utriculis extus convexis et tumidis superficie (T) verisimiliter irregu-

laribus, disjunctis et obtuse polygoniis, humile vallatoideis, 20-26/a (R)
et 12-20/a (T) hypodermide 1-3 (?) (maxime 1) stratoso, laxo, cellulis

globosis pyriformibusve ;
strato corticato lato, compacto; antheridiis

singulis aut in fasciculis (2-4 conjunctim) parvis, per epidermidem
dispersis; cystocarpiis inferne globosis aut globoso-pyriformibus supra
in carpostomio abrupte contractis, 165-185yu, (T) et 130-135/x (R, sine

tuba carpostomii), sed carpostomio 75-100/a longo; filamentis gonimo-
blasticis e placenta pauci cellulari radiantibus, mediis liberis, lateral-

ibus parietes cystocarpiorum vestientibus, sporas longe pyriformes
aliquantum aggregatas deinceps abscidentibus

; peridermio 4-5

stratoso, pseudoparencliymatico ;
ad oras Californiae australis.

Pseudoscinaia australis sp. nov.

P. roseo-purpurea, 9-10 cm. alta, prope 10-plo dichotoma, gracilis,
1 mm. diam. (sicca) ;

axillis latis; axi obscuro sed frequenter visibili;

cystocarpiis dispersis, minutis, vix visibilibus;
— filo axiali filamentis

latis gracilibusque prope paralellis intermixtis, laxis
; epidermide cellu-

lis decoloratis (utriculis) et cellulis coloratis frequentis gracilibus et

dispersis, composito; utriculis in sectione transversali oblongis aut

quadratis, 20-21/<, (T) et 13-21 (R), extus convexis tumidisque, super-
ficie (T) verisimiliter irregulariter et obtuse polygoniis; hypodermide
2 stratoso, cellulis globosis, 4|U, diam. composito ;

strato corticato tenui

et laxo; antheridiis dispersis, maxime solitariis; cystocarpiis globosis
aut complanato-globosis. abrupte in carpostomio graeili contractis.

150-175/A (T) et 130-150,u (R. sine collo carpostomii) ;
filamentis

gonimoblasticis et liberis et parietes cystocarpiorum vestientibus,

sporas pyriformes varie aggregatas deinceps abscidentibus
; para-

physibus absentibus
; peridermio 5-6-stratoso, pseudoparenchymatico ;

ad oras Novae Hollandiae australis.

VIII. GEOGRAPHICAL DISTRIBUTION

In considering the matter of the geographical distribution of any

group of plants, whether large or small, it is a matter of great con-

sequence to determine generic, specific, and even varietal or form

differences with as great exactitude as po.ssible. This is of especial

importance when the study of the distribution is to include some

attempt to explain the facts of distribution from any physical, physio-

logical, or evolutionary points of view. The older method has been

to lump together plants of similar morphological characteristics, no
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matter how widely separated in locality and this has been done with

little question. It seems desirable, however, to examine these widely

distributed genera and species, particularly among the more highly

differentiated groups such as Florideae, to determine, if possible, how

far the seeming uniformity of structure extends and whether it is

really one species occurring so widely distributed or whether, in

reality, it may not be a group of more or less nearly related species,

each occupying its own limited domain. The cases thus far carefully

investigated have shown that the latter is the truth. One of the most

striking examples of this is Ceramium ruhrum. Another is, as shown

above, the alleged wide distribution of Scinaia furcellata.

Scinaia furcellata has been reported from the ^lediterranean and

southwest coasts of Europe, from southern New England and Florida,

from the Cape of Good Hope, and from the Hawaiian Islands, from

New Zealand, Tasmania and Australia, from the west coasts of South

America, from the west coasts of North America, and from Japan.

As limited above, typical forms of Scinaia furcellata are found only

in Europe and Mediterranean north Africa and on the Atlantic coasts

of North America. Whatever else may be said of the various distinc-

tions drawn between the various species" in the present paper, it cer-

tainly seems demonstrated that none of them is true Scinaia furcellata

except as noted above. The distribution of this species, then, seems

natural from the point of view of occurring within limited tempera-

ture variation and with other temperate species of similar distribution.

Most of the regions credited with the possession of Scinaia furcellata

shows forms having a similar habit but of differing cortical or even

of differing cystocarpic structure. In the Australian region are two

species, externally resembling Scinaia furcellata but assigned, in the

present account, to different genera, viz., CloiopJiloea Scinaioides and

Pseudoscinaia australis. It is yet to be satisfactorily demonstrated

that any plant closely related to Scinaia furcellata occurs in the

southern hemisphere, the only species of the genus Scinaia absolutely

known to occur below the equator being Scinaia moniliformis and

Scinaia Salicornioides, regularly constricted species of decidedly

different utricular structure. At the Cape of Good Hope occurs a

cylindrical and unconstricted form previously referred to Scinaia

furcellata but which careful examination shows to be a Gloiophloea.

This has been given the name of Gloiophloea capensis in this account.

A study of the plants of the western coasts of the Americas shows no

true Scinaia furcellata. The South American plant is clearly a
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Gloiophloea, viz., Gloiophloea undulaia. On the California coasts the

plants usually referred to Scinaia furceUata and resembling it in

habit are not strictly of the genus Scinaia. One is Gloiophloea confusa

while the other is Pseudoscinma Snyderae. Three species of Scinaia

are credited to the Californian coast in the present account : one is

Scinaia latifrons, a broad, flattened species; another is Scinaia articii-

lata, a regularly constricted species; while the third, Scinaia Jolin-

stoniae, is a robust species of entirely distinctive utricular structure,

so that none of these can be considered as being closely related to

Scinaia furceUata.

The Japanese Scinaia furceUata has been found to consist of two

species, Scinaia japonica, quite distinct from the European plant,

while the other is Gloiophloea Okamurai of the present account.

The nature of the plant referred to Scinaia furceUata from the

Hawaiian Islands must remain unsettled for the present. It is referred

to by Harve}^ (1846, p. 69 (text) and 1863, p. xxxviii). No uncon-

stricted, cylindrical Scinaia-like plant has occurred to me among the

extensive collections of marine algae from the Hawaiian Islands in

my possession. On the other hand, Scinaia hormoides, a regularly

moniliformly constricted species, closely related to Scinaia moniliformis

of Australia, does occur there. It does not seem probable, however,

that this is the plant referred to by Harvey.

The result, then, is that Scinaia furceUata, instead of being a nearly

cosmopolitan species, is found to be restricted to a fairly wide but

natural area, through which it might readily spread and with tempera-

ture limits between 15° and 25° C, being mostly between about 18° C

and 25° C, a not altogether unusual temperature range for a member

of the Florideae.

Attention may now be called to the accompanying table (p. 131)

showing the distribution of the various members of the Scinaia

assemblage as they are limited and established in the present paper.

In the table an x indicates established range and an indicates a range

previously reported but shown above to be erroneous.

The northern Atlantic Ocean has three species in two genera, the

southern Atlantic, if we count South Africa as Atlantic, as well as

perhaps also of Indian Ocean, has two species in two genera, if we

count South Africa as exclusively of the Indian Ocean in its algal

affinities, which is perhaps more natural, it has none. The north Pacific

Ocean, on the other hand, has nine species in three genera, and the

south Pacific Ocean has four species also in three genera; or the whole
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Pacific Ocean can count thirteen species distributed through all the

genera recognized. The Indian Ocean strictly limited has one species,

but if we include, as seems natural. South Africa and the Philippine

Islands, it has four species in two genera. Taken by zones, there is

none of the species reported as occurring in the frigid zones or even

much below 15° C of temperature of surface watei-s, except possibly

one species (Gloiophloea confusa) ;
the tropical zone has two species,

the warmer temperate or subtropical zones have ten in the north and

six in the south.



132 University of California Publications in Botany [Vol. 6

not have to endure so much cold. Taking the distribution according

to summer temperatures, the following statements as to the relation of

the occurrence (so far as known) to isotheres may be of interest.

Between isotheres 10°-15° C possibly two species may be found, viz. :

Scinaia furcellata and GloiopJiloea confusa, but probably always nearer

the 15° C than the 10° C line. Six species, viz., Scinaia furcellata,

8. moniliformis, Gloiophloea Scinaiodes, G. undulata, G. confusa, and

Pseudoscinaia australis, are to be found between the isotheres of 15°

and 20° C, while between the isotheres of 20° to 25° C are to be found

eleven species, viz. : Scinaia furcellata, S. Johnstoniae, S. japonica, S.

latifrons, S. Cottonii, S. Salicornioides, S. articulata, Gloiophloea

Okamurai, G. capensis, G. confusa, and Pseudoscinaia Snyderae.

These are subtropical species. The tropical species occurring between

the isotheres of 25° and 30° are five, viz., Scinaia Johnstoniae, S. com-

planata, S. Iwrnioides, S. carnosa, and Gloiophloea Halliae. The true

tropical species is S. carnosa because it lives constantly in tropical

heat; Scinaia hormoides is at times subject to a temperature of 23°-

24° C. Scinaia complanata and Gloiophloea Halliae have about the

same temperature relations as Scinaia hormoides, while Scinaia John-

stoniae endures much colder waters still (winter temperature as low

as 14° C at least).

The Scinaia assemblage, then belongs to the warmer waters, mostly

being the subtropical waters (20°-25° C) and entirely absent from

the colder waters. They may be contrasted with the other members

of the Chaetangiaceae. The species of Galaxaura are all tropical, or

at least very nearly so. The single species attributed to Actinotrichia,

while widespread, is, however, strictly tropical. The ill understood

genus Chaetangium has ten species, only one of which is tropical.

Three of these species, however, are subtropical, i.e., inhabiting waters

between 20-25° C. Four species are credited with inhabiting waters

between 15° and 20° C, and the other two with inhabiting waters

between 5° and 10° C.

While the temperature of the water has the absorbing interest as

presumably regulating and restricting the limits of the particular

distribution of the species, there are certain general facts of distribu-

tion which are generally emphasized and which, also, are usually looked

upon as throwing light upon the origin and spread of the various

members of such a group as the Scinaia assemblage.

In the European-East North American region, viz., the North

Atlantic, are to be found two (possibly three) species, viz., Scinaia
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furcellata, Sc. complanata, and the Florida species, Gloiophloea
HaUiae. There is then a representative of both the cylindrical and

the complanate groups of true Scinaia and one representative of

Gloiophloea. In the NorthM^est North America-Northeast Asia region,

viz., the North Pacific (i.e., above the tropic of Cancer), on the other

hand, there are eight (out of nineteen) species and all three genera

represented. In fact, no group or subgroup lacks representation, even

that of the constricted Scinaia species having one representative.

This general mixture of representative forms will probably be found

characteristic of many other groups of algae as well. It is certainly

very characteristic of the Laminariaceae (cf. Setchell, 1893, pp. 355-

358). Two other areas stand out and are more or less related, viz.,

those of the Australian seas or South Pacific (south of the tropic

of Capricorn) and the Indian Ocean (including the Cape region of

South Africa). The South Pacific region possesses three species

representing all three genera, but the species of Scinaia is of the regu-

larly constricted type. The Indian Ocean (or South Atlantic?) tem-

perate region is known to have two species, one a constricted Scinaia,

the other a Gloiophloea. The intermediate tropical regions between

these two south temperate (or subtropical) regions and the north

temperate and subtropical Pacific regions, viz., the tropical Indian

Ocean and tropical Pacific, show only two species, both of the con-

stricted type of Scinaia.

In summary, then, it may be said that Scinaia seems to be essenti-

ally a northern hemisphere type, since nine of its eleven species are

confined to a position north of the equator and these represent all the

various types of structure within the genus, while on the other hand

only two species of Scinaia, and those two restricted to the constricted

type, are found south of the equator. Of the other genera, Gloiophloea
has three species in the southern hemisphere and three in the northern

while Pseudoscinaia has one species in each hemisphere. Yet, arguing
from the similar distribution of Pacific and Indian Ocean Laminari-

aceae, the center of distribution is probably austral and the northward

extension along the western coasts of the Americas to Japan a later

development. In fact, the Gloiophloea and Pseudoscinaia species, in

their distribution, call strongly to mind the distribution of the

Lessonioid and Ecklonioid Laminariaceae in their relation to members
of the other tribes of kelps. That this is also true of certain other

families and genera of marine algae is also apparent and will give

an added interest to the study of antarctic and australio-indio-pacific
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forms as compared with those of the North Atlantic and Arctic Oceans.

The occurrence of a Gloiophloea in the North Atlantic (Florida coast)

seems, from this point of view, anomalous. It is to be suspected,

however, that an increase in our knowledge may show other similar

cases.
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EXPLANATION OF PLATES

PLATE 10

Scinaia furcellata (Turner) Bivona

Fig. 1. Eadial section through the cortex of the specimen appearing to be

Turner's type, in the Herbarium of the Eoyal Botanical Gardens at Kew (dried

specimen). X 391 diam.

Figs. 2-5. Eadial sections through the cortex of a plant collected at Helgo-

land, August 25, 1905, by Dr. Paul Kuckuck, showing different stages in the

development (alcoholic material). X 391 diam.

Fig. 6. Eadial section through the cortex of a plant collected at Helgoland

by Dr. Paul Kuckuck, August 16, 1905 (dried specimen), showing mature utricles

and antheridia. X 391 diam.

Fig. 7. Section through the cortex of a plant collected at Antibes, France,

by Dr. W. G. Farlow (Herb. Univ. Calif., No. 96345, dried specimen), showing
adult utricles and antheridia. X 391 diam.

Fig. 8. Eadial section through the cortex of a plant collected at Palermo,

Italy, by Angelo Mazza, May 22, 1902 (Herb. Univ. Calif., No. 90897), showing
mature utricles and antheridia (dried specimen). X 391 diam.

Fig. 9. Eadial section through the cortex of a specimen collected at Naples,

Italy, by Miss Minnie Eeed, showing small utricles and antheridia (alcoholic

material). X 391 diam.

Fig. 10. Sketch from another part of same plant as shown in figure 9, show-

ing larger utricles. X 391 diam.

Fig. II. Eadial section through the cortex of a plant collected at Gay Head,

Massachusetts, by C. P. Nott, August 10, 1895 (Herb. Univ. Calif., No. 96350,

dried specimen). X 391 diam.

Fig. 12. Tangential view (of surface) of same plant as shown in figure 11,

showing disassociated tips of utricles and colored cells. X 391 diameters.

Gloiophloea Halliae sp. nov.

Fig. 13. Eadial section through the cortex of a plant in Herb. Farlow, col-

lected at St. Lucie, Florida, by Mrs. G. A. Hall, April 1, 1899 (dried specimen).

X 391 diam.

All the figures drawn by Miss Helen M. Gilkey under the direction of W.
A. Setchell.
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PLATE 11

Scinaia Johnstoniae, sp. nov.

Fig. 14. Radial section through the cortex of a plant collected at San Pedro,
California, by Mrs. H. D. Johnston, June 28, 1900 (Herb. Univ. Calif., No. 96356,
dried specimen). The utricles in this drawing are less flattened than in the next,
but flattened utricles also occur.

Fig. 15. Radial section through the cortex of a plant collected at La Jolla,

California, by Mrs. M. S. Snyder (Herb. Univ. Calif., No. 90727, dried speci-

men), showing extreme of flattening of utricles and also antheridia.

Scinaia japottica, sp. nov.

Fig. 16-18. Radial sections through the cortex of a plant collected at Misaki,
Japan, by Professor K. Yendo, April, 1900 (Herb. Univ. Calif., No. 90835, dried

specimen). Figure 17 shows the peculiar striae in the walls of the utricles due
to wrinkling. The sections shown in figures 17 and 18 have not recovered their

shape as well as the sections shown in figure 16.

Scinaia complanata (Collins) Cotton

Fig. 19. Radial section through the cortex of the plant distributed under
No. 836 Phycotheca Boreali-Americana, collected at Indian River Inlet, Florida,

by Mrs. G. A. Hall, April, 1899 (dried specimen in writer's copy). X 391 diam.

Fig. 20. Radial section through the cortex of a plant in Herb. Farlow, col-

lected at Gilberts Bar, Florida, by A. H. Curtiss, March, 1897 (dried specimen).
X 391 diam.

Fig. 21. Radial section through the cortex of another plant collected at the
same time by the same collector (Herb. Univ. Calif., No. 96361, dried specimen).
X 391 diam.

Fig. 22. Radial section through the cortex of a plant in Herb. Farlow, col-

lected at Coopers Island, Bermuda, bv W. G. Farlow in 1881 (dried specimen).
X 391 diam.

Scinaia latifrons M. A. Howe
Fig. 23. Radial section through the frond of a plant collected at San Pedro,

California, by Miss Sarah P. Monks (Herb. Univ. Calif., No. 132817, dried speci-

men). X 391 diam. The section did not fully recover its original proportions.

Scinaia Cottonii sp. nov.

Fig. 24. Radial section through a specimen in Herb. Holmes (number 9) at
the University of Birmingham, collected at Enoura, Japan, by Saido (dried
specimen). X 391 diam. The utricles and antheridia are very well shown.

Scinaia carnosa Harvey
Fig. 25. Radial section through the cortex of a plant distributed by Harvey

under No. 38 of his Algae of Ceylon (Herb. Univ. Calif., No. 77093, dried speci-

men). X 391 diam. This represents a younger state of the utricles than that

represented in the next.

Fig. 26. Radial section through the cortex of another plant distributed by
Harvey under the same number (38, Alg. Ceylon) and preserved in Herb. Farlow
(dried specimen). X 391 diam.

Fig. 27. Radial section through a plant dredged near Observation Island

(No. 5165), Philippine Islands, by the U.S. Fish Comm. Str. "Albatross,"
February 24, 1908, and submitted for determination by F. S. Collins (dried
specimen). X 391 diam. This plant is referred to Scinaia carnosa with con-

siderable doubt.
Scinaia Salicornioides (Kuetz.) J. Ag.

Fig. 28. Radial section through the cortex of a plant collected on the coast
of Natal by Dr. 11. Becker and preserved in Herb. Weber-van Bosse (dried
specimen). X 391 diam.

Fig. 29. Sketch of another radial section from the same plant as represented
in figure 28, to show variation in utricles. X 391 diam.

Fig. 30. Radial section through the cortex of a plant collected at ' ' The
Kowie,

" South Africa, by Dr. H. Becker and preserved in Herb F. S. Collins

(dried specimen). X 391 diam.
All the figures were drawn by Miss Helen M. Gilkey under the direction of

W. A. Setchell.
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PLATE 12

Scinaia moniliformis J. Ag.

Fig. 31. Habit sketch from a "rubbing" made by the writer of a cotype

specimen in Herb. British Museum of Natural History and collected at Port

Phillip Heads by J. Bracebridge Wilson (dried specimen). Natural size.

Fig. 32. Eadial section through the cortex of same specimen. X 391 diam.

Scinaia hormoides sp. nov.

Fig. 33. Habit sketch from a plant collected at Haleiwa, Oahu, Hawaiian

Islands, by Mr. J. T. Rock, May 2, 1908 (dried specimen). Natural size.

Fig. 34. Radial section through a plant collected at Haleiwa by Miss Minnie

Reed (No. 985, formalin specimen). X 391 diam.

Fig. 35. Radial section of a plant collected at Puro, Province of La Union,

Luzon, Philipjiine Islands, by E. Finix (Philippine Bureau of Science, No. 13014,

Herb. Univ. Calif., No. 163388, dried specimen). X 391 diam.

All the figures were drawn by Miss Helen M. Gilkey under the direction of

W. A. Setchell.
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PLATE 13

Scinaia hormoides sp. nov.

Fig. 36. Habit sketch of a plant collected at Haleiwa, Island of Oahu,
Hawaiian Islands, by J. T. Rock (No. 43, dried specimen). Natural size.

Fig. 37. Surface view of a portion of a plant collected at Haleiwa, Island

of Oahu, Hawaiian Islands, by Miss Minnie Reed (No. 985, formalin material).

X 391 diam.

Scinaia moniliformis J. Ag.

Fig. 38. Surface view of a portion of a plant in the British Museum of

Natural History, collected at Port Phillip Heads by J. Bracebridge Wilson

(dried specimen). X 391 diam.

Scinaia articulata sp. nov.

Fig. 39. Habit sketch of a plant in Herb. F. S. Collins, sent from Santa

Barbara, California, by Mr. J. W. Calkins (dried specimen). Natural size.

Fig. 40. Radial section through a portion of the plant represented in figure

39 (dried specimen). X 391 diam.

All the figures were drawn by Miss Helen M. Gilkey under the direction of

W. A. Setchell.
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PLATE 14

Scinaia furcellata (Turner) J. Ag.

Fig. 41. Eadial section through the cortex and mature cystocarp of a plant

collected at Helgoland by Dr. Paul Kuckuck, August 25, 1905 (alcohol speci-

men). X 391 diam.

Fig. 42. Young cystocarp (isolated) of a plant collected at Antibes, France,

by W. G. Farlow (dried specimen, Herb. Univ. Calif., No. 96345). X 391 diam.

Fig. 43. Somewhat older cystocarp from same plant as shown in figure 42,

isolated and slightly crushed. X 391 diam.

Gloiophloea confusa sp. nov.

Fig. 44. Eadial section through the cortex of an antheridial plant collected

at Monterey, California, by W. A. Setchell, June 11, 1901 (specimen killed in

corrosive sublimate and preserved in 2 per cent formalin solution). X 391 diam.

Fig. 45. Radial section through the cortex of a cystocarpic plant collected

at Moss Beach, San Mateo County, California, by Dr. Carl Skottsberg (alcoholic

specimen). X 391 diam.

Fig. 46. Radial section through the cortex of an antheridial jdant collected

at San Pedro, California, by W. A. Setchell, December, 1895 (dried specimen,
Herb. Univ. Calif., No. 96351). X 391 diam.

Fig. 47. Eadial section through the cortex of a cystocarpic plant, collected

at Moss Beach, San Mateo County, California, by Dr. N. L. Gardner, December,
1908 (dried specimen, No. 2104). X 391 diam.

All the drawings were made by Miss Helen M. Gilkey under the direction of

W. A. Setchell.
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PLATE 15

Gloiophloea Scinaioides J. Ag.

Fig. 48. Fragment of a radial section through the cortex of a plant in Herb.

Farlow, collected at the Bay of Islands, North Island of New Zealand, by Dr.

Sven Berggren, and distributed by J. G. Agardh under the name of Scinaia

furcellata (dried specimen). X 391 diam,

Gloiophloea imdulata (Mont.) comb. nov.

Fig. 49. Eadial section through the cortex of a plant in Herb. Montague in

the Mus. d'hist. nat. at Paris, collected by Gaudichaud on the voyage of the

"Bonite" and consequently assumed to be the type, or at least a cotype (dried

specimen). X 391 diam. The drawing shows the structure of the cortex,

antheridia, and a portion of a cystocarp.

Gloiophloea Olcamurai sp. nov.

Figs. 50-53. Radial section through the cortex of three different plants dis-

tributed as Scinaia furcellata by K. Okamura under No. 2 of his Algae Japonicae
Exsiccatae and collected at Enoshima (Sagami), Japan, March, 1898. Figures
50 and 51 are from the specimen in the writer 's copy and represent younger

cortices, while figures 52 and 53 are each from a different specimen in Herb.

Farlow and rej^resent adult conditions (dried specimens). X 391 diam.

Figs. 54, 55. Eadial sections from a specimen in Herb. Farlow, collected at

Kamakura, Japan, by Dr. H. M. Richards, June 12, 1900 (dried specimen).
X 391 diam.

Fig. 56. Radial section through the cortex of a specimen in Herb. Farlow,
collected at Enoshima, Japan, by H. M. Richards, June 14, 1900 (dried speci-

men). X 391 diam.

All the drawings were made by Miss Helen M. Gilkey under the direction of

W. A. Setchell.
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PLATE 16

GloiophJoea Okamiirai sp. nov.

Fig. 57. Radial section through the cortex of a plant in Herb. Farlow, dis-

tributed under No. 2 by K. Okamura in his Algae Japonicae Exsiccatae as

Scinaia furcellata, and collected at Enoshima (Sagami), Japan, March, 1898

(dried specimen). X 391 diam. The drawing shows adult cortex and a nearly
median longitudinal section of a cystocarp.

Gloiophloea capensis sp. nov.

Fig. 58. Eadial section through the cortex of a plant collected on the coast

of Cape Colony by Mr. J. Burtt Davy (dried specimen). X 391 diam. The

collapsed utricles are not shown.

Fig. 59. Eadial section of a plant in Herb. Farlow collected at the "
Cajie

of Good Hope" by Poeppig (dried specimen). X 391 diam. The adult utricles

of two series and the young antheridial filaments are shown.

Pseudscinaia Snyderae gen. et sp. nov.

Fig. 60. Eadial section through the cortex of a plant collected at San Pedro,

California, by Dr. N. L. Gardner, September, 1908 (dried specimen). X 391

diam.

Fig. 61. Eadial section of the same plant as shown in figure 60, showing a

cystocarp in nearly median longitudinal section (dried specimen). X 391 diam.

Pseudoscinaia australis gen. et sp. nov.

Fig. 62. Eadial section through the cortex of a plant in Herb. University of

California (No. 74793), collected at Port Phillip Heads, Australia, by J. Brace-

bridge Wilson, January 17, 1893 (dried specimen). X 391 diam.

All the drawings were made by Miss Helen M. Gilkey under the direction of

W. A. Setchell.
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111 a pap^T fmtitled "Xew and littk-known brown a%ae of the

Pacific Coa»t/' published in Erythea, VoL VII (1899). De Atton

Sannders has reported Leptonema famcicukttum Reinke from the coast

of California. When collecting with Professor W, A- Setchell around

FaraUon and Monterey Bay in 1913 I foand nnmerons small brown

tnfts on Fodehia. and Professor Setchell informed me that this was

the plant called Leptonema fmcieulatum by Saunders. Being familiar

with that species, whose occurrence on the Califomian coast was rather

snrprising. I at once locJced at some fresh material and found that,

although it brjire a certain resemblance to Leptonema, there were im-

p^^rtant points of difference. After my return to Sweden I under-

took a more careful investigation, the result of which is published here,

The alga in question forms dark brown tufts 5-10 mm. long on

the stems and leaves of Fosstehia palmaeformk Rupr. I have not

seen it on other algae nor on a dead substratum. Saunders «aj-s that,

occasionally, it grows also on mu.ssel-shells in the vicinity of Fogiehia.

I have no right to doubt the correctne^ of this statement, but at the

same time it has to be confirmed by a critical examination, for every-

body knows that many of the tiny brown algae look alike on a super-

ficial glance.

Several semi-endophj-tic species are reported to be confined to one

special host plant. We are far from understanding why they .should

be so exclusive in their choice of habitat, as they are not true parasites.

•OTa-'-
f AWT/''
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In this special case one might suppose that the epiphyte is adapted

to the same kind of locality as Postelsia, the exposed upper or even

supra-littoral rocks, where the surf is very constant and violent and

where Postelsia forms a pure or almost pure stand. If Saunders'

statement as to his plant also inhabiting "mussel-shells in the vicinity

of tufts of Postelsia" is right, it forms a support for our theory that

it is the nature of the locality more than an adaptation to life on

Postelsia that explains why the epiphyte does not occur on other algae

in other situations.

The tufts of
"
Leptonema" are sometimes very dense, covering only

a very small area, sometimes, especially on the stems of the host, as-

suming tlie shape of somewhat larger patches of a short velvety indu-

ment. They consist of innumerable simple filaments, monosiphonous

while sterile (pi. 17). The basal part is formed by branching, densely

interwoven filaments, creeping on the surface of the host or pene-

trating between the cortical cells. How this penetration first takes

place I am not able to tell—whether the filaments are able to break

through the thick cuticle or whether, Avhat I think more probable, they

take advantage of small epidermal fissures or irregularities. It is

difficult, either by scratching off small tufts and dissecting them or

by cutting sections through the cortex of Postelsia, to get a clear view

of the basal parts. The creeping filaments seem to grow by apical

cells. Narrow, thick-w^alled hyphae penetrate deeper between the cor-

tical cells, but they remain intercellular, and we have no reason to

believe that the plant is a true parasite. On plate 18 sections with

various fragments of basal layers with erect filaments are figured,

growing quite superficially or in small cracks in the cortex. Figure 4

shows a piece scraped ofi^ and seen from the lower surface, the pros-

trate filaments being dotted. It has a strong resemblance to certain

Myrionema disks, which become more or less dissolved when growing

between paraphyses or assimilators of a host plant. The conditions

are different here, consequently I believe that the disk figured on

plate 18 belongs to the same species. I have seen long filaments

producing the characteristic sporangia grow up from similar disks.

However, though the dimensions of our "Leptonema" vary to a certain

extent, some of the disks that carry narrower filaments with shorter

basal cells may belong to another organism, possibly a Myrionema.

I did not, however, see any hairs or reproductive organs developed.

In the system of erect filaments there is a distinct difference be-

tween long and short branches. Long branches come onlv from the
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prostratf* thrfads; in a few cases I have seen them forked quite near

their base. The lonir branches remain simple or carry short ones.

The lowest fM'lJs difTcr- fn xii Hie rost by their thicker walls. They are

two to four- times as long as wide, measurinfj: 12 to 15/x across. From

these cells scattered hyphae branch off, growin? downwards and serv-

ing, as usual, to fix the tufts better fpl. 19, fig. 1 ). Thon follow shorter

and slightly wider cells. ir)-20/x across. All the lower cells are quite

eylindrical : nii\y hi^dier iij) ;i sli^dit fonstrir-tion at the sopta can be

noticed. In Vi-vy youni; fihinii-nts 1lief<,' is litth; of no difference be-

tween different parts, hut as they become mature lin' long and thin

basal cells, which do not divide any more, become more obvioas. The

meristematic part is situated near the base, but generally does not

form a narrowly circumscribed zone. In the long filaments we observe

scattered places where the cell division is more active than in others.

This is the same mode of growth as in other Ectocarpaceae.

The erect filaments frequently remain quite unbranched, or. when

they have reached a considerable length, give off pairs of .short branch-

lets under an angle of 60-80°. Saunder-s sp(-aks (p. 40) of two forms

of this plant, one branched, one unbranched; but filaments wnth and

without branches occur mixed together on the same individual (pi. 17 j.

The l)ranches occui- in I'emihir pairs and these are separated Ijy long

stretches of unbranched cells. It happens that only one branch of a

pair is developed (pi. 19, fig. 2). Two or three times I have seen the

cell carrying a pair of l)ranches divided by a longitudinal walP

(pi. 17). but otherwise the sterile filaments remain strictly monosiph-

onous. The short branches never branch again. ;ind I have never seen

one of them develoj) into a long filament. Thus there is one generation

of loi]g and one of short branches, which gives to this alga a very

characteristic appearance. I have not found any hairs.

The cells contain numeroiLS chromatophores in the shape of small

round disks, as in so many other Phaeophyceae (pi. 10. fig. 3).

Only plni-iloeidar sporangia are known. As a rule, the formation

of sporangia begins when the filaments have attained a considerable,

perhaps their maximum, length. But it happens, in this species as

in many others, that a young and still very short filament may become

fertile fpl. 19, fig. 1). The divisions begin in the apical part of the

thread and progress in basipetal order. This is easily understood

from plate 17. Generally all the cells, except those in the l)asal part.

1

Possibl.v in these cases the coll in question was about to form spores, which
otherwise never happens.
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become fertile. They increase considerably in thickness, measuring

21-33/A across. The short branches, first the upper (older), then grad-

ually the lower (younger), are transformed, at the same rate and

in the same manner, to unbroken chains of sporangia ; they appear

slightly club-shaped (pi. 19, figs. 4, 5). Only the basal cell remains

sterile, and the mother-cell of a pair of branches never seems to form

spores ;
sometimes one or two cells above and below also are sterile.

Each full-grown cell gives rise to 32 or 64 zoospores, about 4-5|it across.

The reason why Saunders regarded this plant as conspecific with

Reinke's Leptonema was that, in both, the upper part of large erect

threads are transformed into plurilocular sporangia. But he empha-
sized the fact that unilocular sporangia—being basal in Leptonema
as in other Elachistaceae—must be discovered before the identity can

be proved. However, even if such organs were found, making it

possible to regard the plant as a Leptonema, it is not identical with

L. fasciculatum, nor with any other known species of that genus. The

process in the formation of sporangia is different in the two cases,

and the ramification of the long filaments has no correspondence at

all in Leptonema. And even if the mode of growth is about the same,

it does not happen here, as in Leptonema, that the vegetative divisions

soon become localized in the basal zone
; only when, in our plant, the

entire upper parts have become fertile there remains only the basal

zone where cell divisions can take place.

We cannot include our plant within the same family as Leptonema.

Its characters speak entirely in favor of the Ectocarpaceae, with

Ectocarpus, Strehlonema and FylaieUa. Those authors who regard

the latter genera as sections or subgenera of Ectocarpus in a wider

sense would probably not hesitate to bring our species to that same

genus. It is of course not possible to bring it to Euectocarpus, in

spite of the fact that plurilocular sporangia sometimes, though only

very occasionally, are formed by a series of cells in the filaments,

which otherwise always remain sterile, e.g., in E. tomentosns (Huds.)

Lyngb. (see Boergesen, Marine algae of the Faeroes, Copenh.. 1902,

p. 414, fig. 43). AVe have as little reason to compare it with Strehlo-

nema, even if we include E. tomentosoides Farl. For, in spite of the
"
Phycocelis-stage

"
of this species (see Kuckuck, Ueber Polymorphic

hei einigen Phaeosporeen, Festschrift fiir Schwendener, Berlin, 1899),

the lateral, "ectocarpoid" sporangia is the typical type in Strehlonema.

So far as the author is able to judge, there are, however, no serious

obstacles against bringing our plant to Pylaiella, as a new species.
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I regard this genus as distinct from Ectocarpus. I was inclined to

give it a more independent position, as the type of a new genus ;
but

after having discussed the matter with Professor P. Kuckuck I have

abandoned this first idea.

Bornet divided the genas Pylaiella in two subgenera, Eupylaiella

Born.- and Bachelotia Born. ("Note sur 1' Ectocarpus fulvescens

Thuret," liev. gener. cle hot., 1889), the first having numeroas, richly

branched, erect filaments, the latter scarce, with very few branches,

and including three species
—P. fulvescens (Thur.) Born., P. Hooperi

(Crouan) De Toni, and P. nana Kjellm. Intercalary chains of uni-

locular sporangia have been found in them all. plurilocular only in

P. na)ia, where they have a peculiar shape, being branched as in

Streblonema fasciculatum Thur. Unilocular sporangia are unknown

in our new species, and there seems to be little hope of finding them.

Saunders collected sterile material in the spring, and late in August

he found plurilocular sporangia He suggests that the other kind may
occur later in the season. On my material, collected on September 27,

there is no trace of them, nor is anything of the kind to be seen on

material collected by Professor Setchell on November 4. Just as its

host, the epiphyte is probably an annual species, disappearing wdth

Postelsia during the winter. But even if unilocular sporangia were

to be discovered, arranged like the other kind, I can not find a suit-

able position for the new species in either of the two subgenera, for

it differs from both in the position of the sporangia and in the rami-

fication. The plurilocular sporangia are not intercalary, but terminal,

developed in a basipetal order. In some plants I have seen one or

two sterile cells breaking the otherwise continuous chain, not counting

the mother-cells of the branchlets. It is only the character of these

latter cells that would justify the use of the term "intercalary" in

this case, and, further, the fact that the different "internodes" are,

to a certain extent, independent of one another, .so that cell divisions

may have gone very far in a lower internode before all the sporangia

in the one above it are mature (pi. 19, fig. 4). In conformity with

this state of things, the divisions in a pair of branches may have almost

come to an end, and the upper sporangia already be emptied, before

the fertilization has advanced to the base of the internode just above

(pi. 19, figs. 4, 5).

There is no Pylaiella in which we have a distinction between long

and short branches sucli as in our new species. In P. varia Kjellm.

2 The name giveu ])y De Toni in Syll. Alg. 3, p. 351.
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{Algae of the Arctic Sea, p. 282, pi. 27) two kinds of branches occur,

but the short ones do not form a separate generation, but occur on

long branches of all orders. They become transformed into sporangia ;

Kuckuck calls them "fertile Kurztriebe" ("Beitrage zur Kenntnis

der Ectocarpus-Arten der Kieler Fohrde,
"
Botan. Centralhl., 48, 1891,

p. 38) . The erect filaments of the Bachelotia species sometimes branch

again, but the branches then are of the same nature as the filaments

themselves ("ramis sparsis conformibus erectis,
"

Bornet, /. c, p. 8).

Finally, when short basal branches are described in P. Hooperi these

evidently are of the same kind as the more or less short branches,

emitted from the creeping filaments in P. fulvescens and described

and figured by Sauvageau ("Note sur 1' Ectocarpus {Pilayella) ful-

vescens Thuret," Journ. de l)ot., 10. 1896, pp. 166-167). But they are

not much like the well-defined system of branchlets we have met witli

in the new species. According to my opinion, it deserves to be placed

in a separate subgenus, for which I have chosen the name Pantho-

carpus, thus wishing to express the remarkable fact that the whole

plant minus the basal parts is used up for reproduction.

Pylaiella Bory subg. Panthocarpus nov. subg.

Fila erecta numerosa, simplicia vel ima basi furcata. interdum in

parte dimidia superiore ramulis brevibus sparsis regulariter oppositis
ornata. Sporangia plurilocularia terminalia, longe catenulata. e trans-

formatione filorum ramulorumque orta, multiseriata. Sporangia uni-

locularia ignota. Pili non inveniuntur.
'ti-"

P. Postelsiae n. sp.

Syn. Leptonema fasciculatmn Saunders non Reinke

Dense caespitosa, obscure fusca, ad 10-12 mm. alta. Fila primaria
radicantia, rhizoideis praedita ramosa, ± endophytica. 8-10/^. crassa;
secundaria erecta longissima, simplicia vel sparse ramulosa. Cellulae

basales cluplo longiores quam latae (12-15/^ diam.), infimae membrana
crassiore et interdum rhizoideis praeditae, ceterae 15-20^ diam. et

2-4plo longiores quam crassae, dein breviores et ad septa leniter con-

strictae. Ramuli breves vel brevissimi. oppositi, obtusi. sub angulo
e. 60—80° egredientes. Sporangia plurilocularia 21-23/1, diam.. sporae

4-5/x.

llal). ad oras Californiae in truncis foliisque Postelsiae palmae-
fonnis Rupr. (1). A. Saunders, W. A. Setchell, C. Skottsberg).

Pylaiella Postelsiae represents a rather primitive type among the

Ectocarpaceae. The special development of the basal parts excepted,

there is hardlv aii\- differentiation in the thallus. The short branches
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serve exactly the same purpose as the lt»im ones. It does not require

much imagination to derive the BacJtclotIa type fr-om I'anthocarpus,

and the same may perhaps be said of the other Pylaiellae. It is doubt-

ful whether we should regard the continuous chains or the intercalary

ranges of sporangia as the more primitive type. To me the latter

seem to represent a slightly more advanced .stage, a step towards the

origin of special reproductive organs. In Pijlaiella varia we can almcst

speak of such ; in Ectocarpus they have assumed a more distinct shape.

If, in /'. Fostelsiae, the long threads should remain sterile and the

short branches alone become fertile, we woidd come near the type of

/'. raria, and if the branches were of a more uniform length we should

get a Euectocarpus. It is hardly necessary to mention that, with

these ideas, I do not at all pretend to unravel the phylogeny of these

forms.

It was Professor W. A. Setchell who kindly drew my attention to

the snuiU alga described above. I use this opportunity to thank him

in i)ublic for the hospitality he showed me during my stay with him

in California. The success I had in collecting and getting acquainted

with the magnificent marine vegetation of the Pacific Coast was almost

entirely due to his kind and utterly unselfish assistance.

Transmitted February 19, 1915.



EXPLANATION OF PLATES

All figures represent Pylaiella Postelsiae Skottsb.

All figures drawn by the author

PLATE 17

Part of a tuft, showing complete filaments with sporangia, X 120 diam.

[160]
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PLATE 18

Fig. 1. Part of the margin or a tuft, established on the epidermis of Postelsia,

X 480 diam.

Fig. 2. Endophytic part of small tuft (dotted), X 480 diam.

Fig. 3. Endophytic part of small tuft, X 480 diam.

Fig. 4. .? Pylaiella Postelsiae, basal stratum (dotted) with young erect fila-

ments, scratched off from a stem of Postelsia and seen from lower surface, X 480

diam.

Fig. 5. Fragment of the base of a dense tuft, X 240 diam.
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PLATE 19

Fig. 1. Young erect filaments. To the left, premature formation of spo-

rangia; to the right the raeristematic zone is clearly seen; X 480 diam.

Fig. 2. Solitary lateral branch, resembling an Ectocarpus sporangium, X 240

diam.

Fig. 3. Three sterile cells showing disk-shaped chromatophores, X 480 diam.

Figs. 4-5. Parts of fertile filaments with lateral branches, X 240 diam.

Fig. 6. Mature plurilocular sporangia, X 480 diam. »

[164]
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The present contribution consists of descriptions of new species of

Californian Spermatophytes and of records of the occurrence within

the state of species not heretofore considered as belonging- to the Cali-

fornian flora. The new species here described have been withheld

from publication for some time because of a desire first to compare

them with related forms as represented in eastern herbaria and especi-

ally with the types of related species. Through the courtesy of the

curators of these herbaria I have now had opportunity to make the

necessary comparisons, and am therefore able to present the proposed

species and to discuss their relationships with more confidence than

would otherwise have been possible.

Zygadenus brevibracteatus, comb. nov.

Zygadenus Fremontii var. brevihracteaUis M. E. Jones, Contrib. West. Bot. No.

12, p. 78 (1908).

An examination of portions of the type specimens of Z. Fremontii

var. hrevihracteatus, kindly submitted by j\Ir. Jones, leaves no doubt

that they are specifically the same as those collected at various stations

along the southerly borders of the Mohave Desert and cited below.

The material at hand indicates that this form is not closely related to

Z. Fremontii, differing in the shape of the perianth-segments, all of

which are distinctly clawed, and in many other characters, some of

which are indicated in Mr. Jones' description. It is more closely

related to Z. pauiculatus (Nutt.) Wats., to which it has been referred

by some of those wlio liave collected it. Init differs in its widely spread-
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ing' pedicels and much larger flowers with very obtuse segments. The

stamens are only about two-thirds the length of the sepals and petals

while in that species they exceed the perianth.

Since the only description of the form was very brief and in

English, a Latin diagnosis is here given. It has been drawn chiefly

from my no. 6020, but it also applies to the types of Z. Fremontii var.

hrevibracteatus, at least as to inflorescence and flowers, which are the

only parts of the types that I have seen.

Bulbo ovoideo, membranaceo-tunicato, ca. 3 cm. longo, diametro

2-2.5 cm. : caule tenui, erecto, 4-6 dm. alto : foliis subradicalibus. caulis

basim amplectentibus. linearibus, 15-20 cm. longis, usque ad 6 mm.
latis, saepe falcatis plicatisque, giabris, minute papillosis praecipue

marg'ine ;
foliis superioribus bracteaeformibus : panicula laxa, 2-4 dm.

longa ; paniculae ramis inferioribiLS divaricatis, 7-17 cm. longis ; pedi-
ceilis fere horizontalibus. 1-3 cm. longis ; bracteis scariosis, ovatis.

acurainatis, ca. 5 mm. longis : floribus albis, omnibus ut videtur ferti-

libus : sepalis ca. 7 mm. longis, ca. 5 mm. latis, late ellipticis, obtusis,

abrupte unguiculatis : petalis ca. 7 mm. long'is, 3.5 mm. latis, anguste

ellipticis. obtusis, basi in unguem brevem angustatis : nervis sepalorum
et petalorum ca. 12. saepe supra ramosis; glandula ad apicem unguis,
transversa, dubia : staminibus ca. 5 nnn. longis, basi segmentorum ad-

herentibus; filamentis basi leviter dilatatis: ovario omnino superiore:

capsula erecta, oblong-a. untrinque plus minus contracta. ca. 15 mm.
longa.

The following: specimens have been seen :

Among rocks at Victor, California, on tlie Mohave Desert, altitude about

800 m.. May 18, 1903, Marcus E. Jones; gravelly mesas just north of Cottonwood

Springs, in the Lower Sonoran Zone of the Colorado desert of Riverside County,

California, at an altitude of about 700 m.. May 10, 1905, H. M. Hall, no. 6020;

Burcham 's Eanch, Mohave River, San Bernardino County, altitude 1070 m.,

May 29, 1901, S. B. Parish, no. 4958; Warren's Well, San Bernardino County,

May 16, 1902, T. S. Brandegee ; north slope of Cajon Pass, San Bernardino

County, altitude 1070 m.. May 20, 1905, H. M. Hall, no. 6219; Hesperia, San

Bernardino County, May 29, 1914 (in mature fruit), W. L. Jepson, no. 6140.

Brodiaea modesta, sp. nov.

Scapo levi, tenui, erecto, 1.5-2 dm. alto : foliis linearibus, planis.

10-15 cm. longis, 1-4 mm. latis: bracteis acuminatis. usque ad 6 mm.

longis : umbella subcapitata, 1-8 floris ; pedicellis 4-10 mm. longis :

periantho subcaeruleo, anguste infundibuliformi, basi attenuato, ca.

15 mm. longo ; segmentis tubum aequantibus, apice crassis caeruleis ;

segmentis exterioribus lanceolatis, acutis; segmentis interioribus paul-
ulum brevioribus, obtusis: staminibus inaequalibus ;

inferiorum an-

theris 1.5 mm. longis, faucil)us alte affixis, fere sessilibus; superiorum
antheris 1.8 mm. longis, segmentis interioribus affixis, filamentis 2 mm.
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Innoris snbdilatatis; nntheris omnibus oaomlois. linoari-obloii<iis. versa-

tilibus erec'tis: ovario 6 iiiiu. lonyu stipein cra.ssum includenti
; stylo

1.5 mm. longo.

Castle Lake, Siskiyou County, California, at an altitude of IS.lo m., .luly

27, 1911, I. J. Condit (Herb. Univ. Calif, no. 160439), type; duplicate type in

Herb. Calif. Polytechnic School, San Luis Obispo.

This species is of the section Triteleia and is most closely related

to B. peduncvlaris Wats, although its slender habit and small flowers

give it a decidedly different aspect. It differs from tliat species and

from B. la.ra Wats, in the iiiiidi slioi-tcr jx'dieels, higher insertion of

the stamens, and slender. sh()rt-sti])ed ovary. The same characters

will probably serve to distinguisli our proposed species from Triteleia

angustifiora Heller, which differs also in its indigo-l)lne flowers.

Polygala acanthoclada Gray

Proc. Am. Acad., xi, 73 (1876).

This shrub has been collected for the first time in California by
the original collector of the species, Mr. T. S. Brandegee, who found

it in -July. 1912. at Barnwell, in the Mohave Dasert of eastern San

Bernardino County. The plants are decidedly shrubby, densely ciner-

eous pubescent, and with leaves up to 13 mm. long. The capsules are

broadly elliptic, emarginate, and 5 mm. long.

Coelopleurum maritimum C. & R.

Bot. Gaz., xiii, 145 (1888).

A very broad-leaved and narrow-fruited form of this was sent

to the University herbarium from Loleta, Humboldt County, August

17, 1908, by Mr. Joint Mattliiesen, with the report that it was poisoning

cattle. The genus has not been reported heretofore from south of

Astoria. Oregon. The description of the species now needs amplification

to include this form, the differentiating characters of whicli are:

rootstocl« thick, erect, chambered as in Cicuia (and as in perhaps all

species of Coelopleurum) ;
leaflets up to 12 cm. in length by 6 to 10 cm.

broad
;
fruit oblong, even when fully mature only 4 mm. wide by 8 mm.

long, the lateral wings scarcely wider that the others.

To some botanists these characters might seem sufficiently imi)()rtant

to constitute a new species. However, tracings and fruits from the

type specimens in the Coulter Herbarium, supplied through the court-

esy of Dr. C. F. Millspaugh, indicate that the leaflets are slightly
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larger than originally described, some running to 8 cm. wide, and that

the fruits differ from the Loleta form only in having wider lateral

wings. The following collections, also made in Humboldt County,

probably belong to this species, for although the leaflets are rather

acute, as in C. longipes, yet the mature fruits are quite typical of

C. maritimum : Southbay, July 25, 1904, J. W. Congdon; near Hookton,

south end of Humboldt Bay, at edge of salt marsh, July 12, 1914,

J. P. Tracy, no. 4581.

Cymopterus deserticola T. S. Brandegee sp. nov.

Acaulescens : peduneulis inter petiolos vetustos orientibus, ca. 15

cm. altis. folios superantibus : foliis glabris, circumscriptione triangu-
laribus, bipinnatis, laminis ca. 5 cm. longis latisque ; pinnarum lobis

acutis in setas terminantibus
; petiolis ca. 8 cm. longis: floribus atro-

purpureis in caput diametro ca. 2 cm. congestis; involucri bracteis

brevibus linearibus : fructu ca. 5 mm. longo, in capite globoso sessili,

alis lateralibus crassis subereis angustis pubescentibus, margine
sinuatis.

The dark-purple flowers of the globose heads easily distinguish

this species from C. glohosus Watson. Collected by Mrs. K. Brandegee

on the Mohave Desert at Kramer, San Bernardino County, California,

May, 1913 (Herb. Univ. Calif, no. 173143), type.

(The above description and notes are inserted at the request of

]Mr. Brandegee.—H. M. H.)

Oxypolis occidentalis C. & R.

Contrib. U. S. Nat. Herb., vii, 196 (1900).

The genus Oxypolis has not been reported heretofore from Cali-

fornia, although specimens were collected in Mariposa County by the

late Judge J. W. Congdon as early as 1895. Eight collections of

0. occidentalis are now at hand, all from the middle and southern

Sierra Nevada. In order to make a positive determination of these

it was first necessary to distinguish clearly between 0. occidentalis,

known up to this time only from Oregon, and 0. Fendleri (Gray)

Heller, of the Rocky Mountains. This study was undertaken at the

National Herbarium, where authentic material of both species Avas

consulted and where much helpful assistance was received from Dr.

J. N. Rose. This specialist on the Umbelliferae is not responsible for

the following determinations, since he did not see all of the material

here cited. It seems that although the presence of involucels is the
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onl.y constant character by which 0. occidentalis may be distinguished,

it i)Ossesses still other characters which, though variable, still point

towards a specific segregation. These include the taller and coarser

habit, the stouter rays of the involucre, which are usually but not

always nearly equal, and the larger flowers and fruit. The leaflets

are 9 to 13 in number, while in 0. Fendleri they are usually 5 to 9,

but occa.sionally 11 or even 13 leaflets occur (e.g., Hermits Peak, New

Mexico, F. H. Snow). In all of these characters, and especially in

the uniformly present involucel, the Sierran specimens ally themselves

with the Oregonian species. This is also in accord with our present

views as to the origin of the Sierran flora. The following specimens

have been seen from California :

Chilnualna Creek, Mariposa County, August, 1895 and October, 1896,

Congdoii ; Kuntz Place, Mariposa County, August 11, 1899, Congdon ; base of

Clouds Rest, August 5, 1898, Congdon; Peregoy Meadows, just south of Yosemite

Valley, in the Canadian Zone at 2225 m. alt., Hall, no. 9676 (leaflets lanceolate,

5 to 15 mm. wide); Natural Bridge of Volcano Creek, Basin of the Upper
Kern River, Hall and Babcocl-, no. 5443 (leaflets ovate, 12 to 25 mm. wide);

Giant Forest, Tulare County, August, 1905, Mrs. Katharine Brandegee, Herb

Univ. Calif, no. 173212 (leaflets broadly lanceolate to ovate, 20 to 40 mm. wide);

same locality, date, and collector. Herb. Univ. Calif, no. 173214 (leaflets elliptic

to nearly orbicular, 30 to 55 mm. wide).

Pentstemon Bridgesii X heterophyllus hyb. nov.

Herbage glabrous except in the inflorescence, which is glandular as

in P. Bridgesii: inflorescence compound, the pedicels erect; flowers

either erect or ascending, never horizontal : sepals lanceolate, acute,

glandular : corolla rose-pink, the color sometimes dominated by yellow,
sometimes by orange-color, about 15 mm. long, funnelform with no

distinction between tube and throat, bilabiate
;
lower lip 5-8 mm. long,

of 3 narrowly oblong obtuse spreading lobes; upper lip erect, 2-lobed

at summit : anthers sagittate, the cells dehiscent across the confluent

apex, scabrous on the edges of the orifice
; pollen grains sterile, flat

and angular: sterile filament glabrous.

Vicinity of Nellie, a stage station on Palomar Mountain, San Diego

County, Mrs. A. R. Valentien, July 15, 1910.

This form resembles P. Bridgesii in the foliage, pubescence, branch-

ing of the inflorescence, and sepals, but the flowers stand erect or

nearly so, as in P. heterophijllus, which species it also resembles in

the flaring corolla. In shape of corolla, however, the new form is

intermediate between th(» two species mentioned and tlie flowers are

smaller tlinn in either of them. The color is decidedly toned down from
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the scarlet of P. Bridgesii, apparently by the admixture of purple from

the other parent. Although not accepted as conclusive proof, the

sterility of the pollen tends to confirm our suspicions that this form is

of hybrid origin. Both P. Bridgesii and P. Jieterophijllus are found

on Palomar IMountain, but whether or not they grow near where the

hybrid was found is not known. They are to be expected, however,

along the lower edge of the Transition Zone and this is the belt in

which the hybrid occurs. Only a few plants were seen.

This is the second hybrid Pentstemon reported from southern Cali-

fornia, the other being P. Parishii Gray, a supposed hybrid between

P. ccntranthifolius and P. speciahilis}

Pentachaeta fragilis T. S. Brandegee, sp. nov.

E basi multicaulis : caulibus ca. 12 cm. altis, prope basim paullo
villosi.s, superne glabris : foliis oblongis sessilibus, apice obtusis, basi

paululum angustatis, margine ciliatis, usque ad 1 cm. longis, 1.5 mm.
latis : capitulis diametro ca. 1 cm.

;
involucri squamis glabris, ca. 20,

oblongis, apice obtusis vel mucronulatis, margine scariosis erosis, 4-6
mm. longis : radii floribus ca. 10, styliferis, ligulis apice obtusis, ca.

4 mm. longis: achaeniis oblongis compressis, basi angustatis, interdum
hirsutulis : pappi setis 20-24, gracilibiLS barbellatis. basi non dilatatis,

achaeniis aequilongis : styli ramis breviter complanatis, appendicibus
longe subulatis, hirtis.'to^

This species is easily separated from the others of the genus by

its short oblong leaves. Collected at Havilah, Kern County, California,

May 16, 1891, by T. S. Brandegee (Herb. Univ. Calif, no. 88032). type.

Collected at Havilah also by Piirpus; at Goodwin, southern San Luis

Obispo County, by Jared; and on the easterly slopes of the Greenhorn

Range, Kern County, by Hall and Babcock, no. 5067. All of these

localities are on the warm lower slopes of the southern Sierra Nevada

Mountains except Goodwin, which is in the inner South Coast Ranges.

(The above description is here inserted at the request of Mr.

Brandegee.—PI. M. H.).

Haplopappus eximius sp. nov.

Plate 20, figs. 1-15

E radice paululum lignosa : caulibus herbaceis, erectis, plerumque
simplicibus, 2-10 cm. altis, foliosis, dense giandulosis: foliis non sem-

pervivis, plerumque spatulatis, interdum oblongis. obtusis, parce denta-

tis, g];indulosissimis,.inferioribus in petiolum latum angustatis; laminis

1 Hall, Univ. Oalif. Publ. Bot., 1, 119 (1902); Davidson, Bull. So. Calif.

Acad. Sci., 1, 141 (1902).
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2-3 cm. long-is. 8-18 mm. latis: capitnlo solitario, caule.s terminauti :

involucre anguste hemisphaerico, 8-10 mm. alto
; sqnami.s exterioribus

viridibiis. herbaceis, g'landiilosi.s, e laneeolatis n.sqne ad obovatas varian-

tibiis, apice obtiisis vel acutis, cnspidatis; sqnamis interioribns laneeo-

latis, attennatis, rubescentibus, margine minute fimbriatis : radii flori-

bus 15-20, femineis; ligulis flavis. ca. 8 mm. longis: disci floribus

numerosis, hermaphroditis; corollis anguste infundibuliformibus. gla-

bris, ca. 7 mm. longis, profunde 5-dentatis; styli ramis tantum ultra

partem stigmosam pubescentibus ; stigmatis appendicibus obtusis, ad

partem stigmosam subaeqnalibus : achaeniis eylindrico-fusiformibus,
dense adpresso-pubescentibus, 4 mm. longis: pappi setis mollibus,
scabridis, sordidis, ca. 8 mm. longis.

Crevices of granitic rocks at an altitude of 2680 meters on a peak 1 kilo-

meter s.s.w. of Angora Peak, El Dorado County, California, July, 1910, Geo.

E. Hall (Herb. Univ. Calif, no. 180321), type. Found also on the north side

of Ealston Peak, El Dorado County, at 2800 m. alt., July 30, 1910, by the same

collector, and gathered on Ralston Peak in 1912 by Miss Helen D. Geis, no. IS.

These stations are both in the Hudsonian Zone and lie in the Tahoe district

of the Sierra Nevada Mountains.

The afifinities of this species are undoubtedly with //. pugmanis

(T. & G.) Gray and //. LyalUi Gray, from both of which it differs

in its deeply toothed leaves, more foliaceous involucral bracts, and other

characters. In habit and pubescence it closely simulates Macronema

aherrans Nelson, but differs in the outer foliaceous bracts of the in-

volucre (not to be confused with the uppermost leaves of M. aherrans) ,

in the radiate heads, and in the broader style-branches.

Although the affinities of //. e.ritnus are quite clear, there is oppor-

tunity for much difference of opinion as to the genus to which this

proposed species and its relatives .should be referred. H. pijgmaeus

was first described as a Ste)iotHS,- was later transferred to Haplo-

pappus:' and was considered by Greene (perhaps through a misconcep-

tion as to the style-branches) to be a Macronema. II. Li/allil, originally

described as a Ilaplopappus* was once referred to Piirroconia by

Rydberg,'' l)ut is now accepted by this same author as a species of

TonestusS' a genus recently proposed by Nelson" to accommodate these

two species and Ilaplopappus tdccratus Henderson.'* all of which

2 Torrey and Cray, Flora of North America, 2, 237 (1842).
3 Gray, Am. Jonrn. Sci., ser. 2, 33, 239 (1862).

»Cray, Proc. Phila. Acad, for 1863, 64 (1863).
"- Rydberg, Mem. N. Y. Bot. Gard., 1, 382 (1900).
« Rydberg, Fl. Colorado, 34o (1906).
-

Nelson, Bot. Gaz., 37, 262 (1904).
s Henderson, Bull. Torr. Chib, 27, 347 (1900).
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seemed aberrant in any previously accepted genus. Professor Nelson 's

treatment possesses merit in that it emphasizes the close affinity between

the members of this group, to which H. eximius is now added. But,

this relationship may also be expressed by the use of a subgeneric name

under Haplopappus, and this method is to be preferred, since no mor-

phological characters of the flower which would serve to separate

Tonestus have as yet been pointed out. Furthermore, it is very undesir-

able to increase further the number of Haplopappus segregates until

some investigator has had opportunity to make an exhaustive study of

all of the forms, including those of South America, the home of the

original species.

Style-branches of disk-flowers in Haplopappus and Macronema.—Fig. 1.

Haplopappus (Tonestus) Lyallii Gray, from Cusick's no. 2093, Oregon. Fig. 2.

Haplopappus {Tonestus) eximius Hall, from type material. Fig. 3. Macronema

ahcrrans Nelson, from type collection (Herb. Gray). Fig. 4. Macronema

suffruticosa, from Congdon 's Mariposa County, California, specimens.
—All the

figures are enlarged about seventeen diameters.

Whatever the ultimate fate of Tonestus may be, it seems certain

that it is more closely related to true Haplopappus and to Stenotus

than to Macronema. A technical character of considerable importance

for the separation of Tonestus from Macronema was apparently over-

looked by Nelson, although since used by Rydberg in his Flora of

Colorado, namely the shape and relative lengths of the appendage and

stigmatic portion of the style-branches. In the former the appendage

is somewhat obtuse and shorter than or only etjualling the stigmatic
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portion, while in Macronema the branches are more slender, long-

exserted from the corolla-tube, and the acute appendage is much longer
than the stigmatic portion. These differences are illustrated in the

accompanying figures.

Aster cognatus sp. nov.

Suffrutescens : caulibus ramosis, ca. 7.5 dm. altis, albis glabrisque,
vel superne viridescentibus giandulosisque, usque ad capitulos foliosis :

foliis oblongo-ovatis, sessilibus, basi subcordatis, apiee acutis vel obtnsis,
2—4 cm. longis, 1-2 cm. latis, margine spinoso-dentatis. rigidis. reticula-

tis, minute et sparse glanduliferis : capitulis solitariis. ramos foliosos

adscendentesque terminantibus
; pedunculis brevibus vel nullis : invol-

ucro hemisphaerico, diametro ca. 3 cm.
;
involucri squamis exterioribus

viridibus, linearibus, attenuatis, usque ad 25 mm. longis. glanduliferis ;

involucri squamis interioribus brevioribus, lanceolatis, aeuminatis,

margine pallidis erosisque : radii floribus ca. 30
; ligulis subcaeruleis vel

violaceis, 15-20 mm. longis: disci floribus numerosis; corolla glabra,
tubulosa, ca. 10 mm. longa : styli ramis oblongis, obtusis : acheniis

dense longe villosis : pappi setis corollae aequilongis, rigidulis, scabridis,
fulvis.

Foothill slopes about 3 kilometers north of Indio, along the northerly side

of Coachella Valley, in Eiverside County, California, May 7, 1905, H. M. Hall,

no. 5994 (Herb. Univ. Calif, no 68930), type. Shavers Well, E. E. Schellenger,

no. 70. Eock crevices, Red Canon, near Mecca, June 28, 1912, S. B. Parish,

no. 9112. All of these localities are within the Lower Sonoran Zone and along
the northerly borders of the Colorado Desert.

This species is closely related to A. Orcuttii Vas. & Rose, a species

which ranges from the southerly part of the Colorado Desert ( Borregos

Springs and Split Mountain) southward into Lower California; but

it differs in the relatively broader leaves, in the glandular inflorescence,

and in the narrow and elongated outer bracts of the involcure. How-

ever, in the Parish specimen cited above these outer bracts, although

quite narrow, are shorter than the inner ones. As contrasted with A.

tortifolius (T. & G.) Gray, a related species of more northerly distribu-

tion but also reaching the borders of the Colorado Desert. A. cognatus

is of very different aspect. Its leaves are nuich shorter, broader, and

never attenuate, the herbage is never tomentose nor the heads long-

peduncled. and the inner bracts of the involucre are broader.

Since the proposed species has thus far been found only at

stations intermediate between those reported for A. Orcuttii and A.

tortifolius, and since its characters are in some respects also intermedi-

ate, the possibility of a hylirid origin suggests itself. However, the
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former species has not been fonnd within '20 km., of localities where

A. cognatus grows, the known ranges of the two being separated by

the Coachella Valle> . in the lowtT parts of wliich it is reasonably certain

that no Aster of this gronp occui"s. The poHen-grains in tlic proposed

species are well formed and apparently fertile.

Erigeron aequifolius sp. nov.

Perenuis. nuilticanlis e rhizomatibns tennibns : canlibus erectis. 15-
20 cm. altis. simplicibns vel ramosis, villosis atomiferisqne : follis numer-
osis. qnam internodiis mnlto lougioribns. lineari-lanceolatis vel lineari-

oblougis. acntis. integris. 10-15 mm. longis. 1-3 nnn. latis, dense
breviter villosis ; pilis saepe cnrvatis sed patentibns : intlorescentia

minnte giandnlifera : capitnlis solitariis. eanles simplices vel ramos
breves foliosos adseendentesqne terminantibns; pednncnlis 1-3 cm.

longis. nndis vel interdnm setoso-bracteatis : involncro heraispherico.
4-5 mm. longo. minnte giandtdifero ; involneri sqnamis lineari-aenmin-

atis, paucis exterioribus brevioribns: radii tloribns 20-40; lignlis

lilacinis vel subcaerulis. angnstis, 5 mm. longis: disci tloribns nnmer-
osis; corolla glabra vel sparse pnbernla : tnbo tennissimo. ca. 1 mm.
lougo ;

fancibns cylindraceis. 3-5 mm. longis : styli ramis oblongis.
obtnsis : acheniis linearibus. compressis. dense breviter villosis : pappi
setis coroUae aeqnilongis. pancjs exterioribns nudto brevioribns.

Dry ridges at Trout Meadows, eastern Tulare County, California, in the

Transition Zone of the Sierra Nevada Mountains at an altitude of about

19S0 m., July 16, 1908, H. M. and G. E. Hall no. S3S6 (Herb. Univ. Calif.

no. 180112), type.

The aiWnities of this species are plainly with E. miser Gray, bnt

aside from the conspicnoiis rays it ditfers in the very slender, freely

branched rootstocks. slender stems, and long-pednucnlate heads. The

stems are as slender as in E. Eltneri Greene, bnt they are more leafy

and not at all decnmbent. and the pnbescence is very different from

what it is in that species, being more copious and spreading on the

foliage and decidedlv irlandidar on the intlorescence.

Arnica venosa sp. nov.

Perennis. e rhizomatibns reptantibns : caidibns simplicibns. inter-

dnm stiperne 1-3 ramosis. 3-4.5 dm. altis. tuidiqne breviter pilosis.

superne glandnlosis. prope apicem foliosis : foliis inferioribns sqnamosis.
ovatis. ca. 5 mm. longis. oppositis. basi connatis longe amplexicatilibns ;

canlis foliis oppositis arete sessilibns. basi latis non cordatis, ellipticis.

4—6 cm. longis. 1.5-3 cm. latis. acntis. valde dentatis vel snpremis

integris. sparse breviterqne pilosis, rigidis. snbtns valde venosis : pednn-
cnlis 3-8 em. longis: capitnlis 18-20 nnn. altis. eradiatis: involncris ca.
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12 111111. altis, pilosis filandulosis, 20-30 lloris; involucri s(|uamis 8-13,

oblongis, aeiitis : corollis cylindraeeis, pubesceiitibiis, acute o-dentatis:

styli raiiiis nhtusis. [jiilx'scciitihiis. sine ajipendicnla : afliaoniis tcrftihus.

ea. 7 111111. lougi.s, eaiiL'seentibus, ad])resse j^ilu.si.s, •^laiidiilosis : pappi
setis rigidulis barbellatis.

Salt Creek, Shasta County, California, at an altitude of 430 m., June, 19(l3,

H. M. Hall and E. H. Babcock, no. 4013 (Herb. Univ. Calif, no. 53880), type.

Notwithstandino- the perplexing array of species described under

Arnica in late years, this one appears to have no near relatives. It

grows on hot. dry slopes of the foothills and may be an offshoot of

A. amplexicaulis, a species of stream banks and moist meadows in the

higher mountains, hut its dry, rigid and prominently veined foliage

and eanescent akenes at onee distinguish it. The leaves are strongly

3-5-nerved from the liase and with numerous ero.ss-veinlets.

Transmitted April 23, 1915



EXPLANATION OF PLATE 20

Eaplopappus eximius sp. nov.

Fig. 1. Entire plant. X 1 diam.

Figs. 2, 3, 4, 5, 6. Leaves from plants of the tj^e collection, showing
variation in outline. X 1 diam.

Fig. 7. Portion of stem, taken from about the middle, showing character

of pubescence. X 4 diam.

Fig. 8. Inner bract of the involucre. X 3 diam.

Fig. 9. Intermediate bract of the involucre. X 3 diam.

Figs. 10, 11. Outer bracts of the involucre. X 3 diam.

Fig. 12 Disk-flower. X 3.5 diam.

Figs. 13, 14. Style-branches of disk-flowers. X about 17 diam.

Fig. 15. Pappus-bristle of a disk-flower. X 8 diam.

All the figures were drawn by Mrs. Carlotta Case Hall.
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PLAXTAE ^[EXrr^AXAE PURPU8TAXAE VII

BY

TOWXSIIKXD STI'ni I'.RANDErJEE

The collection (jf 1914 came mainly from Chiapas and Southern

Oaxaca. from the same region a.s that of tin- pfceeding year. Owing
to the disturbed condition of affairs in the country and as only species

not previously collected were distiihiitcd. their imraber is smaller than

usual.

Tradescantia deficiens sp. nov.

Caulibus debilibus. nodis inferioribus radicantibus, imo latere

vi]h)So: foliis ovato-acuminatis ; laminis iitrinque glabris, ca. 4.5 cm.

longis. 1.7 em. latis : petiolis brevibus; vaginis margine longe piloso-
ciliatis: umbellis sessilibus caules ramuh)S(|iie terminantibiLS. pauci-

floris; bracteis spathaceis foliifonuihiis coniplieatis. ca. 1.5 cm. longis,

glabris: sepalis 3. exteriori dor.so piloso-eiliato ; petalis 3, roseis;
staminil)us 6. consimilibus, loculis antherae ad latus inferius conneetivi

late fiabclliformis positis; filamentis barbatis; stylo 3-lobo; ovario

3-loculaii. loculis 2-ovulatis: tViidii 1-spermo, .semine oblongo-

ellipsoideo, rugoso.

Collected on Cerro del Boqueron. Chiapas. Xo. 7172. Type. Ib-rlj.

Univ. Calif. No. 175032.

Smilax Purpusii sp. nov.

Inermis: ramis glabris striatis ramosis: foliis ovato-acuminatis. basi

obtusis vel subcordatis. margine integris, 7-9-nerviis, utrinque glabris,

oj)aeis. usque ad 7 cm. loniris. 5.5 cm. latis
; petiolis 2-3 cm. longis,

breviter vaginatis. cirrhiferis: pedunculis in axillas foliorum vel

superne bractearum petiolis aequantibus vel longioribus; pedicellis

uml)ellatis, ca. 8 mm. longis. paululiim pubescentibus. e bracteis minutis

ferrugineo-pubescentibus ulomeratis orientibus: umbellis 15-30-floris;
florum feminorum sepalis petalisque excurvatis. ca. 4 mm. longis.
staminibus sterilil)us 3; ovario (^blongo. Flores ma.sculi et fructus
desunt.



178 University of California Publications in Botany [Vol. (3

This species seems nearest to S. suhpuhescens A. DC. Collected on

Cerro del Boqueron. Chiapas. Xo. 7420. Type, Herb. Univ. Calif. No.

178141.

Trophis chiapensis sp. nov.

Frutex ramosus : ramis giabris : foliis anguste ovato-lanceolatis. apiee
lons'e acuminatis, basi cnneatis. raargine snpra medinm obtuse dentatis

;

laminis ea. 7.5 cm. longis, 2.2 cm. latis ; petiolis puberulis ca. 5 mm.
long'is : florum racemis feminorum axillaribus puberulis paucifloris,
3-6 cm. longis, pedicellis 5-7 mm. longis; periantho tubuloso rugoso.
ore contracto dentato; ovario infero. stylo subcylindraceo. apice ex-

serto 2-partito, ramis patentibus brevibus crassis
;
ovulo ex apice loculi

pendulo ;
fructu globoso carnoso grosse tuberculato ; semine globoso,

cotyledonibus inaequalibus. radieula supera brevissima. Flores masculi
desunt.

The specimens bear only immature fruit and pistillate flowers, and

the seed is not perfectly gloliular but when mature would probably

become so. The raceme is very different from that of other species

of the genus and the cotyledons are very unequal. It somewhat re-

sembles T. mexicana Bureau. Collected in forests of low elevation of

Cerro del Boqueron. Chiapas. No. 7091. Type. Herb. Univ. Calif.

No. 174219.

Aristolochia asclepiadifolia sp. nov.

Caulibus viminalibiLS teretiV)us. dense pubescentibus : foliis sessili-

bus oblongis acutis, e basi 1-costatis. penninerviis nerviis cum nervulis

connexis. basi auriculatis. auriculis rotundatis amplexicaulibus, supra
fere giabris, subtus dense pubescentibus, usque ad 15 cm. longis. 10
cm. latis: floribus axillaribus solitariis ; pedicellis ca. 1.5 cm. longis.

recurvatis; calyce pubescenti. ca. 6 cm. longo, tubo brevi
;
columna

stylina apice in lobos 3 latos obtusos partita : capsula ca. 3 cm. longa,

pubescenti.

The limb of the perianth being hard pressed upon the tube it is

difficult to determine the exact shape of the flower. Collected among
rocks in a. barranca near Consoquitla. Vera Cruz. No. 7394. Type,
Herb. Univ. Calif. No. 178091.

Cleome guianensis Aubl.

IList. d. Plantes de la Guiane Franc, vol. II, p. 675, 1775.

The specimens collected at Picacho. No. 7142, growing in crowded

masses, agree closely with the description, figure and specimens of this

species, except that they are smaller. Cleome ephemera Brandg., Proc.

Calif. Acad., ser. 2, vol. iii, 112. from Cabo San Lucas, appears to be

the same, the earlier description not being accessible at the time.
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Acacia picachensis ssp. nov.

Frutex glaber: aculeis brevibus pftiolaribus reciirvis: foliis ca. 1 m.

lonfris. pinnis 7-12-juuis; folittlis 10-20-j\igis, ca. 7 mm. longis. obtiisis;

petiolis medio glandula elliptica eoncava praeditis : racemis axillaribiis

vel paniculam terminalem formantibns: eapitulis diametro ca. 7 mm.,
albis : legiimine basi ciineato. margine siniiato, ca. 6 cm. longo. 1.5 em.

lato. piano.

In general appearance this species .suggests A. fiUcina AYilld. but

differs in having petiolar glands and stipnlar spines. Collected at

Picacho, Oaxaca. No. 7204. Type, Herb. Univ. Calif. No. 174960.

Cassia (Lasiorhegma) enneandra sj). i ov.

Frutex : ramulis juvenibus breviter viscoso-hirsutis : foliolis uni-

jugis interdum bijugis late obovatis. ca. 7 mm. longis, 6 mm. latis,

glabris : petiolis ca. 2.3 cm. longis. glandulis petiolaribus nullis: flori-

bus in racemis paucifioris ramos terminautibus, pedicellis viscoso-

hirsutis, 1-2 cm. longis ; calycis segmentis paululum pubescentibus :

antheris 9, oblongis subaequalibus. loculis apiee poro deraum secus

suturas laterales villoso-barbatas usque ad basim dehiscentibus ; fila-

mentis brevibus: ovario albo-sericeo ca. 5-ovulato: leguniine ca. 3 cm.

longo.

Collected on rocky slopes of Cerro de Picacho, Oaxaca. No. 7136.

Type, Herb. Univ. Calif. No. 173400.

Cassia trichoneura sp. nov.

Frutex: ramulis juvenibus pubescentibus: foliis ca. 6 cm. longis;

petiolis pubescentibus ;
foliolis 3-4-jugis, obovatis, ca. 2 em. longis,

1.3 cm. latis, margine ciliatis. utrinque fere glabris; glandula inter

jugum intimum vel ad petiolum posita ; stipulis lanceolatis deciduis :

pedunculis in axillis binis. unifloris pubescentibus, ca. 3.5 cm. longis :

tloribus amplis; sepalis glabris ovatis inaequalibus ; petalis unguiculatis
extus ad venas pubescentibus. majoribus ca. 1.5 cm. longis; staminibus
3 longioribus rostratis. 4 brevioribus brevissime curv^ato-rostratis,

staminodiis 3: ovario stipitato albo-sericeo: legumine piano recto, mar-

gine sinuato, inter semina artieulatim secedenti, 5-7 cm. longo, ca.

7 mm. lato.

This Ca.ssia is related to C. hiflora L.. from which it differe in having
an articulated pod with a sinuate margin, pubescent veins on the petals

and differently beaked anthers. Collected near San Geronimo. Oaxaca.

No. 7153. Type. Herb. Univ. Calif. No. 175075.
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Cassia (Charaaeei-ista) picachensis sp. iiov.

Sult'rnteseens. erecta e radiee lignosa, patenter pilosa : caulibus ca.

2 dm. longis. pilosis siniul pubescentibus : foliis ca. 2.5 cm. longis fere

usque ad basim foliolatis
;
foliolis ca. 20-.jugis, sessilibus oblongo-aeutis,

ca. 8 mm. longis, 2 mm. latis. e ba.si inaequilaterali 3—4-nerviis, glandula
nulla : stipulis insignibus semi-sagittatis striatis, longe acuminatis, ca.

1 cm. longis. 5 mm. latis : floribus axillaribus solitariis
; pedunculis

1-2 cm. longis, supra medium 2-bracteolatis
; sepalis merabranaceis,

ovato-lanceolatis. ca. 1 em. longis, 5 mm. latis, pubescentibus ; petalis

ca. 2 cm. longis; antheris inaecjualibus. 5 longioribus ;
ovario pubes-

ceuti : legumine ca. 4.5 en;, longo.

Collected on Cerro de Picacho. Oaxaca. No. 7201. Type. Herb.

Univ. Calif. No. 17-1963.

Cynometra oaxacana sp. nov.

Frutex : ramis crassis puberulis : foliolis unijugis coriaceis giabris

late semiovatis inaequilateralibus sessilibus, apice acutis obtusis vel

retusis, 1-costatis. penninerviis, 3.5-6 cm. longis. 2.7-3.7 cm. latis;

petiolis ca. 4 mm. longis : racemis usque ad 15-floris, prope basim

squamis brevibus late ovatis fuscis striatis cymbiformibus cito de-

eiduis instructis
; jjedicellis puberulis 1-3 mm. longis ; sepalis 3-5,

inaequalibus late ovatis rubesceutibus, ca. 3 mm. longis; petalis 3-5,

ellipticis acutis inaequalibus sepalis aequilongis, rubesceutibus; stam-

inibus 10, liberis, 5 longioribus, giabris; ovario pubescenti. 1-2-ovulato

sessili verrucoso
; stylo inflexo. Fructus deest.

Collected on Cerro de Picacho. Oaxaca. No. 7382. Type, Herb.

Univ. Calif. No. 178084.

Calliandra Purpusii sp. nov.

Frutex ramulis juvenibus pubescentibus: pinnis 1-jugis; foliolis

2-jugis. inferioribus inaequalibus. late oblongo-ovatis. apice retusis

mucronulatis. basi valde inaequalibus. utrincjue pubescentibus, usque
ad 1.5 cm. longis, 8 mm. latis; petiolis ca. 2 cm. longis: pedunculis ad
axillas vel nodos vetustos solitariis. ca. 2 cm. longis : staminibus rubris,

ca. 1.3 cm. longis. tubo stamineo exserto : legumine ca. D cm. lo7igo,

apiculato pubescenti curvato.

Only a few specimens of tliis }ilant were collected, on Cerro de

Picacho. Oaxaca. No. 7199. Type. Herb. Univ. Calif. No. 174965.
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Tephrosia scopulorum sp. nov.

Yillosa. e radic(? ligTiOsa multicaulis: caulibiis angulatis, pilis

patentibiis vel retroversis iiistriictis. ea. 8 dm. altis : foliis fere sessili-

biis, 2-4 cm. longis; foliolis 7-13. oblong-Ls basi angustatis apice obtu.sis.

ca. 2.5 cm. longis, 6 mm. latis, utrinqiie pilis adpressis hirsutis;

stipiilis lineari-laneeolatis : racemis terminalibiis vel oppo.sitifoliis.

foliis loiigioribus: floribns dilute rubris: stylo apiee penieillato; calyeis

lobis 5. laiiceolatis
; legumine pubescenti ca. lO-spermo, ca. 5 em. longo»

4 mm. lato.

Collected near !~^;in Geroniiuu. Oaxaca. on rocky plains. No. 7151.

Type, Herb. Univ. Calif. No. 175091.

Galactia. argentea si), nov.

Tndique dense argenteo-sericea. suberecta, miilticanlis e radice

crassa ligno.sa : foliis trifoliolatis; foliolis ovatis aentis. ca. 4 cm. longis.

2 cm. latis. terminali majori : stipulis stipellisque filiformibus brevibus

deeiduis: racemis axillaribns terminalibnsque foliis longioribus. iLsqne

ad 1 dm. longis. multifloris : calyce 4-lobato ; lobis inaequalibus lineari-

laneeolatis, ca. 5 mm. longis; corolla dilute purpurea, ca. 7 mm. longa ;

ovario hirsuto. ca. 5-ovulato : legumine plano-compresso, ca. 4 cm. longo,

glabro.

Collected on Cerro de Picaclio, Oaxaca. No. 7149. Type, Herb.

Univ. Calif. No. 173385.

Aeschynomene oaxacana sp. nov.

Frutex : ramis strictis glabris : foliis ca. 2.5 cm. longis ; petiolo fere

usque ad basim foliolato; foliolis 20-40-jugis, oblongis. basi obliquis.

apice acuminatis. adpresse hirsutis; stipulis filiformibus: floribns

fasciculatis ; pedicellis ca. 4 mm. longis; bracteis ovato-acuminatis
;

bracteolis oblongo-acutis striatis; calyeis lobis inaequalibus adpresse
hirsutis; ovario serieeo-villoso : legumine 1-3-artieulato. artieulis

semiellipsoideis adpresse hirsutis. articulo terminali nnicronato.

Collected on Cerro de Pichacho. Oaxaca. No. 7179. Type. Herb.

Univ. Calif. No. 175011.

Aeschynomene picachensis sp. nov.

E radice crassa lignosa multieaulis : caulibus prostratis viscoso-

pubescentibus : foliis abrupte vel imparipinnatis; foliolis utrinque

parce hirsutis. ciliatis: floribns eis jE. viscidulae similibus; ovario

glabro sepius 2-ovulato; fructo glabro.

This species is very near Ae. viscidiila ^Ix. of Florida. It has the

same habit, stipules, bracts, inflorescence, a similar legume, etc. The

greatest difference is the glabrous ovary and legume. Collected on

Cerro de Pichaco. Oaxaca. No. 7162. Type. Tlerli. T'niv. Calif. No.

175043.
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Calopogonium lanceolatum sp. iiov.

Caiilibiis fiilvo-hirsiitis : foliolis ovato-lanceolatis minute adpresse
hirsntiilis. ca. 7.5 em. longis, 2.5 cm. latis; petioliilis 3-5 mm. longis,
fiilvo-hirsntis: petiolis 4—9 cm. longis. fere glabri-S: racemi.s ca. 6 cm.

longis. fnlvo-villosis pancifloris ; calycis lobis 5, lanceolatis fulvo-

villosis ; bracteis bracteolisque lanceolatis dense fulvo-hir.sutis : ovario

hirsuto : legnmine recto lineari. ca. 3.5 cm. longo. adpresse fiilvo-

hirsuto.

The mature leaflets of this species are apparently glabrous and

only by the aid of a lens can the minute hairs be seen : the yonng leaf-

lets are densely yellow-hirsute, the older ones bright green above and

paler beneath. The calyx lobes are nearly equal in length and taper

to a sharp point. Collected on Cerro del Boqueron, Chiapas. No. 7436.

Type, Herb. Univ. Calif. No. 178081.

Krameria collina sp. nov.

Fruticulus erectus sericeo-hirsutus ramo.sus, ca. 2 dm. altus: ramis

gracilibus, vetustis glabris : foliis sessilibus oblongo-lanceolatis, ca. 6

mm. longis: floribus axillaribus; pedicellis quam foliis longioribus,
medio bibracteatis : sepalis 4. exterioribus acutis. interioribus obtusis;

petalorum 3 unguibus connatis, petalis 2. crassis orbiculatis; staminibus

usque ad ba.sim liberis : fructu globoso dense tomentoso, spinoso. spinis
rectis apice minute glochidiatis.

Collected on rocky slopes of Cerro de Picacho. No. 7160. Type,

Herb. Univ. Calif. No. 175036.

Heteropteris pallida sp. nov.

Caulibus glabris : foliis oppositis ovatis apiculatis glabris, ca. 7 cm.

longis. 5 cm. latis ; foliolis panicularum glandulas mannas gerentibus;

petiolis ca. 12 mm. longis: floribus paniculatis. pedicellis adpresse hir-

sutis; sepalis obtusis hirsutis, glandulis 8 magnis; petalis oblongis in-

tegris unguiculatis pallidis, ca. 5 mm. longis, laminis basi cordatis;
samaris pallidis adpresse sericeo-villosis. mareine superiori auriculatis,

ca. 2.5 cm. longis.*to*

The body of the mature samara is coarsely reticulated. Collected

near San Geronimo, Oaxaca. No. 7262. Type, Herb. Univ. Calif. No.

174915.
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Guaiacum unijugum sp. uov,

Frntex ca. 2 m. altns : foliis fasciculatis puberiilis ;
foliolis imijugis

sessilibns inaequilateralibus, ca. 6 mm. longis latisque. apieulatis

giabris ; petiolis 2-3 mm. longis, pubescentibus : Horibiis singulis ; pedi-
cellis ca. 8 mm. longis; sepalis 5; petalis 5 caeruleis, ca. 1 cm. longis:
ovario pubescenti ;

frnctibiis giabris 2-5-angulatis apieulatis.

The single pair of l)road leaflets well mark this species. It is the

plant noted in Proc. Calif. Acad. Ser. 2, 119, as "Guaicum sanctum

L. ?" Collected by T. S. Brandegee near San Jose del Cabo, Baja Cali-

fornia. Type. Herb. Univ. Calif. No. 109558.

Esenbeckia. collina sp. nov.

Foliis ternatis ad apices ramnlornm confertis. foliolis obovatis fere

giabris. usque ad 7 cm. longis, 4 em. latis, basi cuneatis, foliolo terminali

majori ; petiolulis brevibus; petiolis 1.5-3 cm. longis pubescentibus:
floribus pentameris paniculatis ; paniculis ca. 9 cm. longis ramis paucis ;

sepalis latissime ovatis. pustulatis ciliatis; petalis (ex siccis) brunneo-

purpureis margin ibus albis, crassis oblongis, -4 mm. longis, pellucido-

punetatis. alabastro imbricatis : ovario alte 5-lobato valde tuberculato.

Fructus deest.

Collected on Cerro de Picacho, Oaxaca. No. 7140. Type, Herb.

Univ. Calif. No. 173396.

Acalypha capitellata sp. nov.

Frutescens monoica : caulibus hirsutis : foliis ovatis longe acumi-
natis margine crenato-serratis, laminis ca. 8.5 cm. longis. 5 cm. latis.

utrinque sparsim hirsutis ; petiolis hirsutis ca. 5.5 cm. longis : spicis

axillaribus; masculis ca. 6 cm. longis, laxifloris sessilibus; femineis

capitatis paucifloris longe pedunculatis, bracteis unifloris parvis. usque
ad basim in lacinias 3-5 lineares daetyliformes stipitato-gianduliferes
sectis. sepalis hirsutis; stylis ca. 10-lacinulatis; pedunculis hirsutis

superne stipitato-giandulosis, ca. 4 cm. longis. Fructus deest.

Easily recognized by its long-peduncled, small, capitate female in-

florescence. Collected on the eastern slope of Cerro del Boqueron,

Chiapas. No. 7348. Type, Herb. Univ. Calif. No. 174839.

Acalypha sabulicola sp. nov.

E radice lignosa 1-2 dm. alta. undique pilosa: caulibus ramosis:
foliis ovato-acuminatis basi cuneatis margine crenato-serratis, usque ad
3 cm. longis. 1.4 cm. latis; petiolis ca. 1 cm. longis: fl()ril)us maseulis
axillaribus, congestis in spicas graciles ca. 1.1 em. longis apice flore
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femineo sessili praeditas, bracteis minutiilis; floribus femineis 1-3

axillaribus plerumque solitariis, pedicellis filiformibus demiim 1.5 cm.

longi.s. nnifloris
; sepalis ovarioqiie dense albo-hirsiitis

; stylis 3, ca.

5 mm. longis, ultra medium in lacinia.s divisis. Fructus deest.

Pilose throughout, especially about the leaves. The staminate

flowers are borne on axillary spikes which always bear a single female

flower at the top. The axillary female flowers are sometimes 2-3, their

bracts not evident, the filiform one-flowered pedicels become finally

1.5 cm. long, the laciniae of the styles of the flower terminating the

spike of male flowers are much shorter than those of the axillary

flowers. Collected at San Geronimo, Oaxaca, on gravelly plains. No

7346. Type, Herb. Univ. Calif. No. 174853.

Acalypha lignosa sp. nov.

Fruticulus verisimiliter dioieus : ramulis novellis pubescentibus :

foliis ovatis acuminatis, basi interdum angustatis, margine crenato-

dentatis, utrinque glabris, usque ad 6.5 cm. longis, 2.5 cm. latis; petiolis

pubescentibus ea. 1 cm. longis. stipulis lineari-lanceolatis ca. 5 mm.
longis: spicis femineis ramulos terminantilnis ca. 1.8 cm. longis;
bracteis 1-floris, 4 mm. altis quam latitudine brevioribus, ca. 7-dentatis,
hirsutis simul pilis glanduliferis instructis : ovario hirsute

; stylis supra
medium paucilacinuligeris : capsula hirsuta

;
seminibus levibus.

The leaves are confined to the new growth terminating the branches.

The specimens are all female and probably came from one bush. Col-

lected near San Geronimo, Oaxaca. No. 7158. Type, Herb. Univ.

Calif. No. 175045.

Croton Purpusii sp. nov.

Ramis cra.ssis, juvenibus dense stellato-tomentosis : foliis late ovatis,

basi cordatis, apice obtusis, margine integris. usque ad 11 cm. longis,

13 cm. latis, supra viridibus parum .stellato-pubescentibus, subtus dense
incano stellato-pubescentibus, basi 5-nerviis. simul pinnato-venosis ;

petiolis ca. 7.5 cm. longis: racemis terminalibus monoicis
;
florum

masculorum staminibus ca. 15, filamentis glabris, receptaculo pubes-
eenti. calycis lobis ovatis acutis 5, extus incano-stellatis, intus glabris,

petalis oblongis calycem aequantibus : floribus femineis apetalis, caly-
cibus alte lobatis, lobis spathulatis dense pubescentibus ; stylis usque
ad basim semel partitis, ramis stellato-barbatis : capsula quam calyce

paululum longiori, extus stellato-pubescenti ;
seminibus glabris.

A very robust species bearing large white leaves and short racemes

of crowded flowers. Collected near San Geronimo, Oaxaca. No. 7146.

Type, Herb. Univ. Calif. No. 173390.
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Phyllanthus oaxacanus sp. nov.

Frutex glaber: foliis ovatis apice acutis utrinque viridibiLS. ca. 6.5

cm. longis, 4.4 cm. latis : petiolis 3-4 mm. longis; .stipuli.s brevibiis

deciduis subulati.s: floribns panicnlatis, paniculis dioicis vel monoicis,

usque ad 7 cm. longis; laciniis ealycis Horum feminorum 6, oblongis
obtu.sis, di.sco iirceolato creniilato, stylis mdlis

;
laciniis ealycis floriim

masonlorum 6, disci glandulis 6 geminatis, staminibiis 3, filamentis

coniiatis brevibiis, antheris horizontaliter aperientibns : capsulis glabris,
ca. 5 mm. latis, seminibus levibus.

This species belongs to Euphyllanthns witli P. adenodiscus ]Miill.

Arg. and related species. It differs slightly from the description of

the section in the length of the styles. Collected near San Geronimo,

Oaxaca. No. 7154. Type, Herb. Univ. Calif. No. 175048.

Euphorbia. (Anisophyllum) picachensis sp. nov.

Prostrata : radice crassa lignosa: caiilibns dense albo-tomentosis. ca.

1 dm. longis: foliis oblongis obtiisis utrinque tomentosis. supra viri-

dioribus. basi valde inaequilateralibas. margine crenato-dentatis. ca.

1 cm. longis, 5 mm. latis ; sti])ulis brevibus lanceolatis: involucris par-
vulis subsessilibus. l-2-axiIlaril)us in ramulos breves folidsos tomen-
tosos dispositis; glandulis 4 appendicibus minutis vel latis. interdum

auriculatis; stylis bifidis : cap.sula tomentosa breviter .stipitata: semini-

bus aeuto-oblonais tetragonis transverse sulcatis.'J?"

This Euphorbia is related to E. adenoptera Bertol. but is more

densely tomentose than that species. Collected on Cerro de Picacho,

Oaxaca. No. 7163. Type. Herb. Univ. Calif. No. 175035.

Stillingia propria sp. nov.

Frutescens glabra ramosa : foliis oppositis vel alternis anguste el-

lipticis apice acuminatis basi in petiolum brevem attenuatis. margine
brevissime glanduloso-dentato-serratis. usque ad 5.5 cm. longis, 1.5 cm.
latis : spicis gracilis solitariis terminalibus, ca. 2 cm. longis ;

floribus

maseulis sub bractea quaque singulis, calyce campanulato. staminibus
2: floribus femineis sub bracteis inferioribus solitariis vel in axillis

rannilorum singulis pedicellatis. bracteolatis. stylis usque ad medium
in columnam connatis apicibus reflexis : capsula in coccos 2-valves dis-

silicuti columellam plerumque bene evolutam reliquenti. receptaculo
divarieato-3-coruuto indurato persistonti : seminibus su])globosis apice
acutis, juxta apieem depre.ssis.

The fruit of this species has a well developed columella witli which

character it is not alone in the genus for other species usually referred
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to Stilli)igia have the columella more or less developed. The seeds

seem to resemble those of StilUngia (GymnostiUingia) acutifolia Mull.

Arg. of Guatemala. Collected on Cerro del Boqueron, Chiapas, in

rocky, mountain meadows. No. 7343. Type, Herb. Univ. Calif. No.

174856:

Connarus lentiginosus sp. nov.

Frutex ? : ramis glabris : foliis 20-25 cm. longis ; foliolis 5-7,

glabris ellipticis, apice obtuse acumiuatis, basi cuneatis, margine in-

tegris subtus venosis, 8-14 em. longis. 3-7.5 cm. latis; petiolulis ca.

5 mm. longis: paniculis ca. 15 cm. longis, rufescentibus puberulis
terminalibus vel lateralibus, basi foliosis, multifloris; calycis lobis

ovato-lanceolatis, ca. 2.5 mm. longis; petalis oblongo-acutis purpureo-

punctatis, ca. 3.5 mm. longis, medio marginibus connatis; staminibus

inaequalibus subulatis glabris, basi connatis ; ovario purpureo-punctato

pubescenti, 2-ovulato: fructu coriaceo paululum fusco-puberulo

oblique ellipsoideo, stipitato, ca. 2 cm. longo.

Collected at Huitla and Finca Irlanda. Chiapas. No. 7379. Type.

Herb. Univ. Calif. No. 178083.

Thouinia riparia sp. nov.

Frutex : foliis ca. 1 dm. longis, glabris pinnatis, foliolis 3-6-jugis,

usque ad 6 cm. longis, 1.5 cm. latis, lanceolatis, margine serratis : flori-

bus in cymis paniculatis ramos terminantibus; sepalis 5, orbiculatis

inaequalibus margine ciliatis; petali.s 4, uuizuieulatis, intus infra

medium tomentosis
;
disco crasso ; staminibus 8, filamentis tomentosis ;

ovario 3-lobo, 3-loculari, pubescenti, ovulis in loculi-s solitarii.s; stylo

3-partito : samaris fructus juvenis 3, divarieatis, longe alatis.

This plant belongs to TJiouiniditon of the Ptianzenfamilien, a

genus reduced to Thouinia in the Kew Index. Collected along the Rio

San Geronimo, Oaxaca. No. 7161. Type, Herb. Univ. Calif. No.

175044.

Laplacea grandis sp. nov.

Arbor grandis: foliis ovatis obtuse acumiuatis. basi in petiolum at-

tenuatis. margine crenato-serratis, utrinque glabris. laminis ca. 12 cm.

longis, 4 cm. latis; petiolis ca. 2 cm. longis: tioribus axillaribus soli-

tariis, pedicellis ca. 1 cm. longis; sepalis 5 coriaceis, ca. 4 mm. latis

puberulis, margine ciliatis; staminibus multiseriatis
;
alabastris glo-

bosis ; potalis coriaceis. exteriorihus furfuraceis; stigmatil)us 5 fere

sessilibus: cai)sula conico-ovata, ca. 3 cm. longa. 5-loculari loculicide

dehiscenti
;
seminibus apice in alam productis: ovario pubescenti.
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The few specimens came from Finca Mexiquito and Irlanda, Chia-

pas. Of the one from Finca INIexiqiiito, Dr. Piirpus notes "a tree so

large I could not climb it and was unable to get mor(\'" Tlie specimens

have only the coriaceous buds and mature fruit, which resembles an

acorn in shape. No. 7092. Type, Herb. Univ. Calif. No. 174218.

Ternstroemia. Purpusii sj). nov.

Frutex glaber : foiiis alternis elliptieis nitentibus, basi angustatis,

apice obtuse acuminatis, margine interclum sinuatis, ca. 9 cm. longis,
3.7 cm. latis; petiolis ca. 2 mm. longis: pedunculis 1-tloris fasciculatis.

axillaribus lateralibus(|ue, ca. 8 nnu. longis; bracteolis sul) florilms 2.

parvis sepalis consimilibus; sepalis 5 crassis valde imbi'ieatis. l)asi in

tubum campanulatum coalitis, orbicularibus, margine minute ciliatis;

petalis 5 imbricatis orbicularibus quam petalis longioribus, basi sul)-

connatis; staminilius 20-40 1-seriatis, filamentis basi connatis fili-

formibus; antheris erectis l)asifixis, apice connectivo loculis aequi-
longo excurrente setiformi instructis, loculis rima fere ad basim de-

hiscentibus; stylis 2 fere a ba.si liberis ca. 4 mm. longis; ovario late

sessih\ ovulis nonnullis. Fructus deest.

The two styles and the setiform appendages of the anthers well

distinguish this from other Mexican species. The dried tiowers have

a reddish tinge. Collected in Chiapas. No. 7434. Type. Herb. Univ.

Calif. No. 178086.

Cuphea. chiapensis sp. iiov.

Fruticosa ramosa : caulibus fuscis scabriusculis, junioribus
viscoso-pubescentibus : foiiis oppositis ovato-acuminatis. basi cuneatis,

us(|ue ad 4 cm. longis, 2.4 cm. latis, supra scabrido-hirsutulis, subtus

glahris nunc pubescentibus nunc seabris ; petiolis 7-15 nun. longis:

calycibus ca. 23 mm. longis, setulosis, basi paulo calcaratis, intus bia-

latis vel costatis, appendicibus quam lobis brevioribus setulosis:

staminibus 11. glaliris, 9 exsertis: petalis 6, duabus ca. 12 mm. longis.
5 mm. latis, sanguineis, 4 inae(jualil)us ca. 3 nun. longis dilute rubris

;

stylo exserto; disco brevibus suberecto; seminibus ca. 10.

Collected on Cerro del iJotpieron, Chiapas. No. 7271. Ty])e, Herb.

I'niv. Calif. No. 174879.

Heterotrichum scopulinum sji. nov.

Frutex ca. 1 m. altus, eglandulosus: caulibus sulcatis fusco-setosis :

foiiis late ovatis basi cordatis apice acumiiuitis. margine d(Miticulatis

setosis, 7-ncrviis, sui)ra paulo setosis, subtus ad vcnas hirsutis, us(|U(>
ad 18 cm. longis, 15 cm. latis ; petiolis 6-13 cm. longis pubescentil)us :

fioribus iu ])aniculas srtosas tcniiiiiales dispositis, 4-5-iiiei-is ; cal\-ce
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campanulato ore constricto 4-5-lobato paulo setoso, lobis triangulis

dorso appendiee lineari-lanceolata setosa ca. 2 mm. longa instnictis;

petalis obovatis ro.seis. ca. 3 mm. longis; staminibus 8-10; bacca

globosa calvcis limbo coronata apice depressa, diametro ca. 5 cm.

According to the collector's notes this is a small bush growing on

rocky banks and bearing rose-colored flowers. The stems are retrorsely

setose in the manner of Maieta setosa Cogn. Collected on Cerro del

Boqneron, Chiapas. No. 7358. Type. Herb. Univ. Calif. No. 174832.

Cavendishia chiapensis sp. nov.

Fruticosa glabra epiphytica : foliis coriaceis ellipticis apice longe
acnminatis basi obtnsis, 3-5-nerviis, usque ad 14 cm. longis, 5.5 cm.

latis : racemis axillaribus vel terminalibus, 3-5.5 cm. longis ; pedicellis
1.3 cm. longis ;

bracteis coloratis cito deciduis : calyce campanulato,
margine membranaceo, breviter 5-dentato : corolla ventricoso-tubulosa

dilute rubra ore valde contracta, ca. 15 mm. longa, dentibus oblongis
obtusis reflexis ca. 1 mm. longis ; filamentis liberis basi complanatis
superne gradatim angustatis tubo corollae affixis; bacca diametro ca.

8 mm.

Collected from trees on Cerro del Boqneron, Chiapas. No. 7342.

Type. Herb. Univ. Calif. No. 174857.

Jacquinia arenicola sp. nov.

Eamuli puberuli : foliis glabris ellipticis coriaceis, basi in petiolum
brevem trauseuntibus, apice acumine pungente praeditis. ca. 5 cm.

longis. 2 em. latis. margine incrassatis, subtriplinerviis obscure costu-

latis : inflorescentiis terminalibus corymboso-racemosis, racemis usque
ad 8-floris, ca. 4 cm. longis, pedicellis ca. 6 mm. longis, bracteis ovato-

acuminatis ciliatis : fioribus ca. 9 mm. longis, corolla saturate auran-
tiaca. tubo quam lobis paululum longiori ;

lobis oblongis obtusis :

staminodiis late ovatis acutis quam lobis brevioribus: staminibus
staminodiis brevioribus. antheris oblongis truncatis

;
fructu rubro dia-

metro ca. 15 mm., cum stylo mucronato.

Collected near San Geronimo. Oaxaca, growing on sandy plains.

No. 7132. Type. Herb. Tiiiv. Calif. No. 174148.

Parathesis lanceolata sp. nov.

Ramis juvenibus ferrugineo-tomentosis demum glabris : foliis el-

liptico-lanceolatis. apice acnminatis. basi in petiolum attenuatis. mar-

gine integris. punetulis minutis ob lucem visis. 8-12 cm. longis. 2-3
cm. latis, utrinque demum glabris; petiolis ca. 7 mm. longis: inflores-

centia terminal i ferrugineo-tomentosa 2-3-pinnata folios plerumque
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siiperanti ; pedicellis brevibus ; calycis tiibo lobis triangiilis lineato-

pictis aeqnanti ; corollae lobis reflexis lanceolatis, ca. 4 mm. longis ;

antheris obtiisis dorso area atra instriictis; ovario glabro. Fructiis

deest.

Collected in damp barrancas near Finca Irlanda, Chiapas. No.

7371. Type. Herb. Univ. Calif. No. 174817.

Parathesis reflexa sp. nov.

Frntex : eanlibns ferrugineo-tomentellis : foliis anguste ellipticis,

apice acuminatis. basi in petiolum attenuatis, margine integris, supra

glabris subtns venosis, ferrugineo-tomentellis demum glabris, usque
ad 17 cm. longis. 5 cm. latis; petiolis ca. 2 cm. longis: infloreseentia

terminali foliis aequanti 2-3-paniculata, umbellulis ca. 6-tloris; pedi-
cellis ca. 5 mm. longis reflexis : calyce fere usque ad basim lobato, lobis

brevibus triangulis ; corollae tubo subnullo, lobis ovato-laneeolatis

puberulis reflexis. ca. 5 mm. longis ;
filamentis antheras aequantilms

liberis; stylo corollae lobis aequilongo.

Collected near Finca Irlanda. Chiapas. No. 7334. Type, Herb.

Univ. Calif. No. 175050.

Ardisia Purpusii sp. nov.

Undique glabra : foliis pallidis ellipticis crassis, apice acuminatis,
basi in petiolum breve marginatum angustatis, margine integris, usque
ad 25 cm. longis. 10 cm. latis : infloreseentia terminali tripinnatim

paniculata foliis multo breviori
; pedicellis ca. 11 mm. longis; sepalis

fere liberis ovatis ; petalis oblongo-acutis deinde reflexis, basi breviter

connatis ; staminibus quam petalis paululum brevioribus : antheris fila-

mentis quadruplo longioribus.

Dots and lines usually found in the genus are not conspicuous in

the specimens, perhaps owing to their poor condition. Collected in

damp barrancas near Finca Irlanda, Chiapas. No. 7119. Type, Herb.

Univ. Calif. No. 174412.

Polystemma scopulorum sp. nov.

Caulibus apice volubilis, hirsutis pilis patentibus, uscjue ad 5 dm.

longis: foliis ovato-acuminatis basi cordatis sinu lato, utrinque paido
hirsutis. laminis ca. 8 cm. longis, 4.5 cm. latis, petiolis 3-5 cm. longis ;

cymis paucifloris, pedunculis ca. 2.5 cm. longis; calycibus alte 5-lobis,

lobis lanceolatis ca. 5 miii. longis; corolla rotata, lobis ca. 8 mm. longis
intus reticulatis; coronae s(|naiHt'llis 5 anguste ol)l(mgis apice trideii-

tatis stigma superautibus cum lobis 20 inaecpialibus basi squameUae
affixis; gynostegio brevissimo; .stigmate piano; antlieris membrana
hyalina magna inflexa Icniiiiiatis. Fruetus deest.

Collected on rocky slopes near San Geronimo, Oaxaca. No. 7275.

Few specimens were found. Type, Herb. Tniv. Calif. No. 174875.
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Fischera aristolochiaefolia sp. nov.

Volubilis: caiilibus hirsutis pilis patentibus : foliis oblongo-
acuminatis, margine hirsuto-ciliatis, basi caudato-acuminatis sinii

aperto. supra panlo pnbescentibus, siibtus praecipue ad venas hirsutis.

laminis usque ad 16 cm. longis, 7 cm. latis, petiolis ca. 3 cm. longis
hirsutis : cymis umbellatis. ca. 6-floris

; pedunculis interpetiolaribus,
ca. 1.5 cm. longis ; pedicellis ca. 1.8 cm. longis : calycibus alte 5-lobis.

lobis late spathulatis fere glabris ;
corolla rotata. lol)is oblongis ca.

7 mm. longis apice undulato-emarginatis : corona exteriori tubulata

crassa margine exteriori lobata. lobis intus pnbescentibus, margine
interiori squamata ; corona interior! 5-squamata a dorso antherarum
radianti. squamis erassis oblongis; antherarum appendieibus mem-
branaceis inflexis; disco stigmatis piano angulato. Fructus deest.

Collected on Cerro del Boqueron, Chiapas. No. 7277. Type, Herb.

Univ. Calif. No. 171873.

Vincetoxicum (Gonolobns) chiapense sp. nov.

Volubilis : caulibus patenter pilosis : foliis ellipticis acuminatis basi

cuneatis, ca. 9 em. longis, 3.5 cm. latis, utrinque pilosis; petiolis ca.

1.3 em. longis pilosis: umbellis axillaribus 3-4-tioris; pedunculis ca.

4 nun. longis; pedicellis 5-10 mm. longis; calycis lobis lanceolatis

pilosis ca. 4 mm. longis; corollae lobis late lanceolatis extus pilosis, ca.

5 mm. longis ;
corona simplici annulata margine undulata ; stigmatis

disco atro-purpureo angulato piano. Fructus deest.

Very few specimens were found. Collected on Cerro del Boqueron,

Chiapas. No. 7279. Type, Herb. Univ. Calif. No. 173113.

Evolvulus campestris sp. nov.

Perennis: caulibus prostratis, parce adpresse hirsutis: foliis

oblongo-ovatis. apice obtusis, basi cuneatis. utrinque glabris vel inter-

dum subtus ad venas hirsutulis ; petiolis brevibus : pedunculis folios

superantibus. 1-2-floris, quando 2-floris bracteatis; sepalis ovato-

lanceolatis hirsutulis ; corolla ca. 1 cm. lata, dilute caerulea, alabastro

extus adpresse hirsuto.

Collected on rocky plains near San Geronimo, Oaxaca. No. 7182.

Type, Herb. Univ. Calif. No. 175008.

Ipomoea silvestris sp. nov.

Volubilis : caulibus teretibus hirsutis : foliis trilobatis. basi cordatis,

lobis aeutis, discoloribus utrinque pubeseentibus, ca. 7 em. longis

latisfpe; petiolis 4-6 cm. longis: pedunculis brevibus paucifloris quam
foliis multo brevioribus; bracteis ca. 1 cm. longis liueari-lanceolatis
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piibeseentibus, pedicellis brevibus
; sepalis oblontio-obtiisis fere aequali-

bns, exterioribiis hirsutis, ca. 1.4 cm. longis: corolla purpurea ca. 4 cm.

longa e basi gradatim ampliata ore parum angnstata, ca. 1 em. lata,

lobis brevi.s.simis; .stamiuibas ineliisis e basi usque ad medium pubes-
centibus: ovario 2-loculari. Fructus deest.

The form of the corolla perhaps would place this species in the

doubtful genus Exogoiium. Collected in forests near Zacuapan, Vera

Cruz. No. 7309. Type, Herb. Univ. Calif. No. 174944.

Beureria Purpusii sp. nov.

Frutex : ramis puberulis : foliis late ovatis apice acutis basi sub-

cordatis margine integris, supra paulo pubescentibus, subtus palli-

dioribus. praecipue ad venas pubescentibus. 8-12 cm. longis. 7-8 cm.

latis ; petiolis ca. 2 cm. longis puberulis : paniculis ranuilos terminanti-

bus laxifloris ; calvce paulo pubescenti, lobis triangulis intus puberulis ;

corolla ca. 1.3 cm. lata
;
staminibus basi intus incrassatis pubescenti-

bus; styli ramis brevibus. Fructus deest.

Collected on banks of arroyos at San Geronimo, Oaxaca. No. 7369.

Type, Herb. Univ. Calif. No. 174819.

Borreria tonalensis sp. nov.

Herbacea ; caulibus paululum pubescentibus, 3-5 dm. altis, ramo-

sis : foliis ovato-acuminatis, ca. 6 cm. longis, 2-2.5 cm. latis, basi in

petiolum alatam ca. 1 cm. longum attenuatis, supra plerumque glabris,

subtus praecipue ad venas hirsutulis, nervis utrinque-secus 6-8. stipu-

larum setis quam vaginis longioribus: floribus in verticillastris axillari-

bus vel terminalibus congestis ;
bracteis filiformibus

; calycis lobis late

ovato-acutis margine cum setis albis brevibus ciliatis, ca. 1 mm. longis;
corolla ca. 1 em. longa, tubo filiformi, lobis 4 brevibus.

Collected on Sierra de Tonala, Chiapas. No. 7116. Type, Herb.

Univ. Calif. No. 174414.

Aegiphila paludosa sp. nov.

Fruticulus: caulibus glabris, lenticellis multis instruetis: foliis

ovato-acutis. basi cuneatis. punctatis, interdum ad nodos congestis, ca.

2.5 cm. longis, 13 mm. latis; petiolis ca. 3 mm. longis: intlore.scentia

puberula axillari et terminali paniculam foliosam formanti : calyce

campanulato 5-dentato; corolla ca. 1.4 cm. longa. coccinea. tubo tenui-

ter cylindraceo superne i)arum am])liato lobis 5 ovatis
;
.staniinil)us 4

longe exsertis; ovario 4-loculari. Fructus deest.

Collected about ponds near San Geronimo. Oaxaca. No. 7181.

Type. Herb. T'uiv. Calif. No. 175009.
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Cestrum chiapense sp. nov.

Fnitex. cortice badio : foliis ovatis eoncoloribus plerumque acutis.

ad venas fusco-puberulis, usque ad 5.5 cm. longis. 3 cm. latis. petiolis

puberuli.s ca. 2 cm. lonsiis : floribus axillaribus vel terminalibus in ramis

brevilius : calyee cylindrico puberulo. laciniis inaequalibus longe
acuminatis : corolla ca. 2.4 cm. longa, infundilmliformi, lobis acumina-

tis fuscis intus pulaescentibus ; staminibus glabris endentulis, usque
medium tulii adnatis. basi tumidis. Fructus deest.

Collected near Rancho del Boqueron, Chiapas. No. 7170. Type.

Herb. Univ. Calif. No. 17;

^ Solanum hamatile sp. nov.

Scandens ? glabrum : caulibus gracilibus : foliis solitariis, margine
integris. oblongo-ellipticis, laminis ca. 8 cm. longis. 3 cm. latis. apice
acutis. basi cimeatis

; petiolis ca. 1.5 cm. longis, costis petiolisque
aculeis hamatis compre.ssis instructis : floribus in racemos corymbosos
dispositis ; calycibus campanulatis 5-dentatis

;
staminibus 5, inaequali-

bus; antheris linearibus apice poris delude rimis lateralibus deliis-

centibus
;
ovario 2-loculari pyramidato. Fructus deest.

Collected along Rio San Geronimo, Oaxaca. Xo. 6161. Type,

Herb. Univ. Calif. No. 175012.

Solanum (Polymeris) chiapense sp. nov.

Glabrum niteus inerme : caulibus debilibus geniculatis : foliis an-

guste ellipticis, apice acuminatis, basi cuneatis interdnm geminatis,
ca. 10 cm. longis, 2.5-3.5 cm. latis

; petiolis ca. 7 cm. longis : pedicellis
1-2 axillaribus, ca. 13 mm. longis : calyee margine undulato cliartaceo,

appendicibus linearibus
;
corolla dorso crasso-angulata. angulis in lobos

breves exteusis membrana colorata connexis; antheris 1 aequalibus
altera majori. Fructus deest.

Collected near Finca Irlanda, Chiapas. No. 7328. Type, Herb.

Univ. Calif. No. 175061.

Solanum huitlanum sp. nov

Caulibus spinosis densissime flavo-stellato-pubescentibus, spinis
rectis : foliis ovatis, supra dense stellato-pubescentibus. venis spinis

paucis validis interclum armatis, sul)tus dense flavo-stellato-pubescenti-

bus, margine profunde repando-lobatis. basi cordatis. usque ad 22
cm. longis, 15 cm. latis; petiolis armatis stellato-pubescentibus, ca.

5 cm. longis: cymis lateralibus brevibus, floribus congestis; calycis
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lobis 5. ovato-acutis extiis stellato-piibescentibus intus adpresse villosis.

ea. 1.8 cm. longis; corolla calycem paulo superanti. lobis oblougo-
ovatis extus stellato-pubescentibiis intiis glabris venosis; filamentis

l)revibus complanatis; antheris superne attenuatis apice 2-porosis;

stylo recto sepalis staminibusque aequilongo ;
ovario setifero

;
bacca

diametro ca. 2.5 cm. clensissime setifera, setis ea. 4 mm. longis.

This species is near S. flavescens Dnnn. but seems to differ

materially. It is a coarse plant of a tawny color: the stems and upper

side of the leaves are armed with straight spines: the upper side of the

leaf is greener than the lower side. The fruit is densely covered with

tawny stout bristles. Collected near Huitla. Chiapas. No. 7313. Type.

Herb. Univ. Calif. No. 173380.

v/ Solanum dasyanthum sp. nov.

Fruticulus ramosus, parce ad ramulos atque foliorum costas acu-

leatus; aculeis plerumcjue rectis. basi dilatatis: ramis vetustis glabris

einereis. junioribus dense flavo-stellato-pubescentibus : foliis singulis

vel geminis ovatis, basi inaequalibus ;
laminis usque ad 4 cm. longis.

3 cm. latis. utrinque dense stellato-tomentosis, subtus pallidioribus,

margine integris; petiolis ca. 5 mm. longis. stellato-pubescentibus;
tioribus singulis suboppositifoliis; pedicellis ca. 2 cm. longis, pilis

apice stellatis instructis ; calyce stellato-pubescentibus usque ad medium
5-lobato

;
corolla alte 5-lobata. laciniis calycem aequantibus oblougis

angustis intus venosis extus stellato-pubescentilius ; staminibus 5

aequalibus; antheris oblougis apice primum in rimam brevem delude

usque ad basim dehiscentibus; filamentis brevibus dilatatis: bacca atro-

{)nfi)urea glabra.

A small bush having the appearance of some shrubby Crotons.

Collected near San Geronimo, Oaxaca. No. 7178. Type, Herb. Univ.

Calif. No. 175012.

Diastema rupestre Brandg-.

Ihiiv. Calif. Fiihl. Bot. \\, 65

KoJderia saxicola Brandg.

Appear to be only forms of the same variable species, which is

D'uisicma rather than KoJderia.

Besleria chiapensis Brandg.

Univ. Calif. Piibl. Bot. vi, 64

The glands of the disk are very vai-iable. Some tit>\vers have no

glands; some have 2-4 long glands and with some the gland is nearly

completely annular. The mature fruit is globular and mucronate by

the indurated style. The pericarp becomes membranaceous. The

seeds are bright scarlet.



194 University of California Fuhlicafions in Botany [Vol. 6

Kohleria viminalis sp. nov,

Frutieosa : caulibus gracilibus debilibus ramosis intricatis glabris :

foliis ovato-lanceolatis apice aeuminatis, basi anguste c^^neatis, margine
hirsuto-eiliatis interdnm paulo denticiilatis, 3-6 cm. longis, 1-2 cm.

latis. supra glabris. .snbtiis ad venas hirsiitnlis ; petiolis ca. 6 mm.
longis : pednnculis solitariis axillaribus filiformibiis unifloris, ca. 7 cm.

longis, medio bra'cteolatis, bracteolis filiformibus ca. 6 mm. longis;

calycis tubo turbinate ultra medium adnato. lobis lineari-lanceolatis

ca. 1 cm. longis; corolla rubra extus pubescenti, basi aeqiiali, tnbiilosa

ad medium paulo ampliato, ca. 3 cm. longa ;
disci glandula crassa an-

nulata.

This species is a woody vine-like plant bearing red flowers on long,

bracted peduncles. The gland of the disk is annular like that of

Achimenes but in other characters it is nearer KoJileria. Collected

near Finca Irlanda on moist rocks. No. 7282. Type, Herb. Univ.

Calif. No. 174923.

Rpiscia Purpusii nom. nov.

SolenopJtora Puri)Hsii Brandg. Univ. Calif. Publ. Bot, vi, 65. Ad-

ditional and better specimens received from Dr. Purpus show that this

plant is not a Solenophora but probably belongs to the genus Episcia.

To its description add : calycis lobis foliaceis : corollae tubo recto,

staminibus prope basim affixis, filamentis liberis : fructu omnino supero,

ovoideo, 2-valvato; placentis in laminam dorsifixam sessilem expansis,

facie interiori ovulifera.

Justicia hians (Brandg.) nom. nov.

Beloperone Itiaits Brandg. Proc. Cal. Acad. Ser. II, ii, 1889, 194.

Justicia Pahncri Rose, Cont. U. S. Nat. Herb. I, 1890, 75. Lacking

seeds the plant was erroneously described as a Beloperone. Unfor-

tunately the rules of nomenclature necessitate a change of the specific

name. It is a common species of the lower half of the peninsula of

Baja California.

Justicia (Dianthera) chiapensis sp. nov.

Suffrutescens : caulibus geniculatis puberulis teretibus nodis radi-

eantibus: foliis oppositis ovato-acutis supra paulo pubescentibus subtus

glabris, ca. 5 cm. longis, 1-3 cm. latis
; petiolis ca. 5 nmi. longis: spicis

laxifloris caules terminantibus usque ad 8 cm. longis interdum geminis
altera breviori ; floribus singulis in axillis bractearum sessilibus, brac-

teis late ovatis foliosis venosis petiolulatis fere glabris, ca. 4 mm. longis,
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3 mm. latis. hraeteolis laneeolatis ealyeis lohos aequantibus. ea. 3 mm.
lonuis. eorollae tubo brevi. labio postico integro, labio antico 3-lob().

staminibus 2 fauci affixis. antherarum loculis connectivo lato disjunc-

tis : capsiila ca. 6 mm. longa.

Well marked by the broad braets of the spike, sometimes, however,

with the shorter spikes the bracts are absent. The spike somewhat

suggests Tetramerium. but the capsule is that of Dianthera. Collected

on rocky banks of Cerro del Boqueron, Chiapas. No. 7285. Type.

Herb. Univ. Calif. No. 173117.

Jacobinia Purpusii sp. nov.

Fruticosa ramosa : caulibns teretibns pubescentibus : foliis ovato-

acnminatis interdum basi cuneatis, margine integris, ntrin(iue pubes-
centibus subtus praecipue ad venas, ca. 6 cm. longis, 3 cm. latis:

petiolis 1.2-2.5 cm. longis: floribus 1-4 ramulos terminantibus sessili-

bus; calycis lobis laneeolatis quam bracteis foliosis oblongo-lance(^latis

ca. 6 mm. longis brevioribus: corolla ca. 7 cm. longa pubescenti alte

bilabiata. tubo superne paulo ampliato. labio postico apice curvato

integro. labio antico angusto breviter trilobo demnm deflexo. stamini-

bus 2. lobum posticum aequantibus; antheris ecalcaratis oblongis loeulo

altero altius affixo. Fructus deest.

A species having long yellow flowers. Collected in damp barrancas

near Finca Irlanda. Chiapas. No. 7284. Type. Herb. Univ. Calif. No.

173108.

Odontonema glabra, sp. nov.

SuflPrutescens. undique glabra: canlibus parum ramosis. teretibns :

foliis oblongo-acnminatis. basi in petiolum brevon attenuatis. margine

integris. usque ad 2 dm. longis. 7 cm. latis: tioribus paniculatis caules

ramosque terminantibus. bracteis lineari-lanceolatis parvis; calycis

tubo turbinato brevi. laciniis 5 laneeolatis, ca. 2 mm. longis : corolla

ut videtur dilute flava. ca. 2 em. longa. paululum bilabiata. .superne

parum ampliata. labio postico breviter 2-lobo, antico usque ad medium
3-lolio; antherarum loculis aequalibus vel inaequalibus. filamentis

medio tubo affixis. staminodiis 2 plus minus longis: capsula 2 em.

longa.

Specimens from Cerro del Boqueron were distributed under the

name of .Jdvuhhiid sa.r<ilil>s l*>i';indg. ined. Collected at Finca Irlanda

and on Cerro del Boqucnm. Chiapas. Nos. 7286 and 7208. Tyi)e. Herb.

I'niv. Calif. No. 174149.
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Aphelandra speciosa. sp. nov.

Suffruticosa, glabra : foliis ovato-acuminatis in petioliim nsqiie ad

8 cm. longum attennatis, laminis 10-23 cm. longi.s. 6-14 cm. latis. mar-

gine integris : spicis terminalibus ca. 12 cm. longis ; bracteis coloratis

margine integris ca. 3 cm. longis. 1.5-2.6 cm. latis, inferioribns vacuis

acutis, superioribns obtnsis minorilins : calyei.s segmentis lanceolatis

ca. 7 mm. longis; corolla ca. 38 mm. longa, rubra, tubo ca. 20 mm.
longo, labio postico integro. labio antico usque ad basim 3-fido, laciniis

lateralibus mnlto minoribns : antheris qnam corolla panlo longioribus ;

capsula ca. 2 cm. longa, seminibus minute tuberculatis.

Collected at Finca Mexiquito. Chiapas. Xo. 6995. Type, Herb.

Univ. Calif. No. 172800.

Sommera. chiapensis sp. nov.

Foliis obovato-lanceolatis, margine integris. basi in petiolum at-

tenuatis, subtus praecipue ad venas hirsutulis. supra glabris, venulis

creberrime lineolatis. ca. 15 cm. longis, 6 cm. latis, junioribus subtus

adpresse hirsutis : petiolis 3-6 cm. longis : stipulis cito deciduis lanceo-

latis glabris ca. 3 cm. longis: racemis axillaribus paucifloris usque ad
5.5 cm. longis; pedicellis ca. 1 cm. longis; calycis tubo ureeolato, lobis

5-6 oblongis, 1-2 mm. longis; corollae tubo brevi, basi glabro, lobis 5,

ca. 1 cm. longis, oblongo-ovatis acutis extus pubescentibus intus dense

villosis; staminibus 5 fauei corollae in.sertis, filamentis brevibus. an-

theris brevibus oblongis, styli ramis hirsutis
;
bacca immatura sub-

globosa glabra.

This plant is closely related to the Sommera arhorescrns Schl. from

Zacuapan, but the calyx lobes, fruit and flowers are very different.

Collected near Finca Irlanda. Chiapas. Xo. 7263. Type, Herb. Univ.

Calif. No. 174914.

Mannettia flexilis sp. nov.

Caulibus gracilibus volubilibus puberulis. junioribus hirtellis :

foliis ovato-lanceolatis fere glabris. basi cuneatis. breviter petiolatis,

ca. 6 cm. longis, 2 cm. latis : floribas in umbellas vel racemos 2-4-

floros dispositis : pedunculis brevibus vel nullis; pedicellis ca. 5 mm.
longis: calyce campanulato, lobis 4 ovato-lanceolatis demum retlexis

tubo aequilongis : corolla tubulosa ca. 5 mm. longa, lobis brevibus tri-

angulis, intus pubescentibus; styli ramis brevibus e tubo corollae

breviter exsertis : capsnla turbinata septicide 2-valva.

Collected on moist rocky banks of Cerro del Boqueron, Chiapas,

Oaxaca. No. 7118. Type, Herb. Univ. Calif. Xo. 174907.
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Zexmenia (Auehenoeai-pa) chiapensis sp. nov.

Suft'rutesceiis : caulibiis pubesceiitibiis: foliis ovato-laiiceolati.s. I)a.si

in petiolum ca. 1.3 cm. longnm pubescentem atteniiatis, niargine serra-

tis. supra pariini strigosis snbtiis villosis usque ad 10 em. longis, 3 em.
latis: eapituli.s ad apices vel in axillis ramulorum breviuin snbuni-

bellatis
; pedicellis 0.5-2.5 cm. longis; involucri pubeseentis s(piaiiiis

exterioribus oblongis aeutis. ca. 1 cm. longis, basi ampliatis; interiori-

bus 2-seriatis late ovatis aeutis ciliatis: radii floribus flaAas styliferis ;

disci aehaeniis compressis. faciebus ennvexis. niarginibus plus minus
alati.s, pappo supra acliaenium in annulum eonstrieto. aristis 2 ipiam
aehaenium pilosulum longioribus. cum squamellis intermediis brevibus :

radii aehaeniis 3-quetris pappo minori.

Collected near Finca Irland;i. Chiapas. Xo. 71!)2. Type. Herb.

Univ. Calif. No. 175001.

Vernonia. Purpusii sp. nov.

Frutescens : caulibus teretibus pubescentibus : foliis ovato-lanceolatis

breviter petiolatis, basi obtusis vel cuneatis. apice acuminatis. margine
integris, ca. 7 cm. longis, 2.5 cm. latis. supra molliter pubescentibus.
subtus dense adpre.s.se villosis: capitulis cymoso-paniculatis caules

terminantibus, ca. 20-floris; involucri squamis ovato-acuminatis. 3-4-

seriatis; corollis verisimiliter albis; antheris ba.si sagittatis; aehaeniis

adpresse setosis; receptaeulo convexo; pappo eaducissimo. setis inter-

ioribus quam squamis exterioribus duplo longioribus.

Collected on Cerro del Boqueron. Chiapas. No. 7189. Type. Herb.

Fniv. Calif. No. 17-4998.
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In Professor B. L. Robinson's valuable and fundamental treatise

on the Flora of the Galapaj^os Islands/ he speaks repeatedly of the

many unexplained anomalies between the florulae of the various islands

of this .crroup, and concludes his mono<?raph by inferrinf^ from these

differencas and discrepancies that botanical evidence on the whole

opposes the theory of the formation of the islnnds by snbsidenef and

favors the hypothesis of their emergence.

Of the species of Albemarle nearly half are common to Charles and Chatham,
and about one-third to James, while scarcely more than one-fifth have been

found on Indefatigable, although it attains about the same height and lies

directly between Albemarle and Chatham.

Of its [Barrington's] 40 species, 26 occur upon Charles and Chatham

islands, while but 18 have been found on the nearer Indefatigable.
More than half the plants of Bindloe occur upon Charles, Chatham, and

Albemarle respectively, while the proportion found on Abingdon and Tower

[nearer islands] is considerably less.

It is another of the unaccountable anomalies in the florulae of these islands

that the common element between Duncan and Charles or Chatham is greater
than between Duncan and the nearer islands of Albemarle, Indefatigable, and

James.

It is a curious fact that of the twenty-two plants observed on this island

[Jervis] only nine have been found on the adjacent James Island, although
twelve have been collected upon Chatham, and no less than fifteen on Charles,,

both much more distant.

It is noteworthy that less than half the plants of the Seymour Islands

have as yet been found upon Indefatigable, near as it is; indeed the common
element is considerably greater with the much more distant islands of Charles,

Chatham, and Albemarle.

1 Proc. Am. Acad. Arts and Sciences, 38, 77-269, 1902.



200 University of California Publications in Botany [Vol. 6

The most noteworthy feature of these differences is not, however, their

extent, but rather the fact that for the most part they stand in no relation

to the distance of the islands from each other or to the depth of the interven-

ing channels. Thus the florulae ot Albemarle and Chatham at opposite sides

of the archipelago are more alike than either is to that of the intervening

Indefatigable; Jervis lying near James has a greater common floral element

with the more distant Charles; the florulae of the Seymour Islands have a

greater number of plants in common with Charles, Chatham, and Albemarle than

with Indefatigable, of which the Seymour Islands are merely a detached spur.

Although a high percentage of ferns has been recorded on James, not a single

representative of this group has thus far been found on the adjacent Indefatig-
able. The common floral element between Duncan and the relatively remote

Chatham is greater than with any of the three large islands, James, Indefatig-

able, and Albemarle, which to a considerable extent surround it. In fact,

the only cases in which it appears that proximity between two islands has

brought about any marked similarity in their floras are on the one hand

Narborough and Albemarle, and on the other Gardner and Charles, and even

in the former of these pairs, the likeness is by no means close, for not over

71 per cent of the plants of Narborough have been observed on Albemarle.

These anomalies in the different florulae must find their explanation in

peculiarities of climate and soil, together with an element of chance^—arising

partly from imperfect exploration, and partly from the accidents of seed-

dispersal. Although they are not fully explained by the theory that these

are islands of emergence casually seeded, they are much less in accord with

the Baur theory of subsidence; for, were the florulae remnants of a common
flora persisting upon islands separated by gradual subsidence, it is evident

that those islands would possess the most floral similarity which were nearest

together and divided by the shallowest channels, since these would have been

sejjarated from each other more recently than the remoter islands, which are

cut off by a greater depth of ocean. As we find no such relation prevailing
in the Galapagos Islands, but have observed just the reverse, namely, that

the more distant islands, separated by relatively deep channels, often show

greater floral similarity than the nearer ones, it is necessary to conclude that

the botanical evidence, so far as it has been made out, is opposed rather than

favorable to the subsidence theory.2

On the respective hypotheses of subsidence and emergence of the

Galapagos group, I have no particular conviction and no view to press.

But the basis of Professor Robinson's inferences on this point seems

questionable ;
and a re-examination of the facts presented by him has

led me to a very different opinion of the irregularity of the inter-island

floral relations of the Galapagos.

The statistical summary on which Professor Robinson bases most

of his conclusions is the following table of species and forms common

to the several islands.^

2 Ihid., pp. 244-259.

3
Ihid., p. 253.
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TABLE I

a
Island -§
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<

Abingdon 50

Albemarle

Barrington
Bindloe

Charles

Chatham

Culpepper
Duncan

Gardner

Hood

Indefatigable
James

Jervis

Narborough

Seymour
Tower

Weuman
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34 11

205 23
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9
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5
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8

6

8
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7
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8
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33 31
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27

1
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20
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7

8
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7

10

9
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9

10

9
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6
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2

1

2

4

1

1

1

2

1

1

2

2
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It is true that at first sight this table seems to show many surprising

anomalies. Bindloe island was known to have forty-two species of

vascular plants at the time of Professor Robinson 's writing', and James,

which is one of the nearest to it, 153
;
fourteen species being common

to the tAvo. Charles, with 267 species, is much farther from Bindloe

than is James
;
but Charles and Bindloe share twenty-five species.

But it is clear that the absolute numbers are misleading in this con-

nection, on account of the enormous difference between the numbers of

species, or known species, on the several islands. Charles, according

to these figures, is florally nearly twice as rich as James
; and, condi-

tions being reasonably equal, a greater number of its plants than of

those of James should therefore recur on Bindloe. As a matter of

fact, the proportion of fourteen James-Bindloe to twenty-five Charles-

Bindloe is less than that of 153 James to 267 Charles
;
so that a greater

similarity between adjacent James and Bindloe than between distant

Charles and Bindloe could be more properly asserted than the contrary

finding of Professor Robinson.
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Narboroujih (o9) 20

Albemarle (205) 71 —
Jervis (22) 2

Dunoau (51) 15 14

Baniugtou (40) 25 11

Seymour (47) 14 12

James (153) 40 37

Indefatigable (70) .... iM -Ji!

Charles (207) 64 49

Hood (5il) 2."> 10

Gardner (33) 12 S

Chatham (231) 56 45

Abiiio-dou (50) 24 10

Biudloe (42) So 12

Tower (19) 12 3
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into the table. The three highest numbers in each column have been

j)iiiit('<l in black type. A glance shows that these heavy numerals

all come in rows for Charles, Chatham. ;m<i Alhf-marle, tli<- three

islands which with respectively 267, 2G1, and 205 species are the

richest in the group, pjven the three vacancies caused by the inter-

section of the row and 1li<' imIhiiui for each of these islands are in-

structive; their place is taken in each case by a black number in the

row for James, the next richest island, with 153 species. The only

two exceptions afi- for Gardner, (iT pf-r cent of whose species recur

on neai'l)\ Hood as against only 52 on riclur but much more distant

Albemarle; and isolated and scantily vegetated Tower, for which

neai-l)\- At)ingdon with 58 \>cr cmt also rejilaces Albemarle with 41.

These two exceptions are interesting, it is true, because they indicate

the influence of geographical position, contrary to Professor Robin-

S(jn's statements. But they are too few to be of nnidi significance;

and in general, the results reveal too little, other than the overwhelm-

ing influence exerted on the results by the absolute number of species

growing on each island, to endow Hh- nn'lliod cmployi-d with much

validity as a means of determining inter-island relationships.

The same is true when tin- largest numbers encountered in each

horizontal I'ow twc selected, as lias bi-i-n doni- in iln- table by the use

of italics; only in this case it is of course the [xxn- or small islands

that appear most frequently. Thus it will be seen that Charles,

Chatham. Albemarle, and James are not represented at all by italics;

while Tower, Gardner, Abingdon, and Jervis, with only nineteen,

thirty-three, fifty, and twenty-two species respectively, appear from

ten to five times.

It therefore occured to me to combine the two sets of percentages

given in the rows and columns of Table II into their means. ^lathe-

maticall.N' this procedure does not seem justifiabli'. as this mean does

not express anything intrinsic. It would have been preferable, per-

haps, to give the percentage which the number of species, common

to each pair of islands, formed of the total number of distinct species

found on the two islands. But this plan, besides involving some com-

putation, seemed open to the objection that after all its results would

depend too directly on the wealth of the various floras. Thas, only

3 per cent of all the species found on Albemarle (205) and Tower

(19) are common to both; but 11 per cent of those occurring on

Albemarle and Seymour ("47), and as mnr-h as 27 per cent of those on
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Albemarle and Charles (267). The first method suggested was there-

fore followed, and the results are given in Table III. The figure

forty-five which appears at both intersections of Narborough and

Albemarle is thus the mean of the 71 per cent of the Narborough flora

recurring on Albemarle and of the 20 per cent of the Albemarle flora

found on Narborough : that is, half of seventy-one and twenty.

J3

O

45
Narborough (59) ....

Albemarle (205) ....

•Jervis (22) 3

Dimcan (51) 16

Barrington (40) 31

Seymour (47) 15

James (153) 36

Indefatigable (76) .. 21

Charles (267) 39

Hood (59) 25

Gardner (33) 16

Chatham (231) 35

Abingdon (50) 26

Bindloe (42) 30

Tower (19) 26

45

32

35

34

32

43

41

43

36

30

42

42

34
90

TABLE III
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The situation is still clearer if we regard only the nine larger

islands. In Table IV these are given, arranged by geographical

groups, each followed by the three islands with which its mean per-

centage relation is highest according to Table III
;
and each of these

three names is followed by a number from 1 to 8, indicating the

respective degrees of geographical proximity of these islands to the

one in question. Those of the same group are in heavy type.
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species. Meanwhile, however, a large body of fresh information on

the botany of the Galapagos had been released for use through the

publication of Dr. Alban Stewart's "A Botanical Survey of the Gal-

apagos Islands,"* which it had been my lot to conduct on its course

through the press. This monograph not only incorporates all the

data available to Professor Robinson, but includes a wealth of new

material secured by the author during a stay of more than a year

in the archipelago. ]\Iany irregularities in Professor Robinson's data,

due to imperfect exploration up to his time of writing, are corrected

b}' Dr. Stewart. Thus Albemarle, by far the largest of the islands,

now is known to have also the largest number of species, whereas

before it was reckoned only third. So also Indefatigable, the second

greatest in area, was formerly represented by less than a third as

many species as much smaller Chatham, whereas now the figures are

193 and 306. It is therefore preferable to use Dr. Stewart's data.

These are first shown in Table V, which is a direct reproduction from

Dr. Stewart's monograph,^ except that it is geographically rearranged.

Dr. Stewart's essay is only part of what he hopes to issue on

Galapagos botany,** and his discussion of botanical conditions on each

island is reserved for the unpublished portion of his work. His

table from which my Table V is taken is, however, based on the same

unfortunate alphabetical arrangement as Professor Robinson's; and

at the only point where he touches on the question of inter-island

relationships, he seems to incline to Professor Robinson's view that

the distribution of Galapagean plants runs counter to the geographical

position of and distances between the islands. Thus -J

If oceanic currents were an important factor in the transport of seeds . . .

the several islands of each group [in the archipelago] should have a larger

floral element common among themselves than with any of the islands of the

other group. The following table shows the percentages of floral relationships

between the islands of the northern group, as well as their relationships with

some of the more important islands of the southerns group.

•1 Proc. California Acad. Sciences, ser. 4, I, 7-288, 1911: Expedition to the

Galapagos Islands, 1905-1906, II.

5 Ihid.. p. 237.

^Ihid., p. 9,

^ Ihid., p. 240.

8 Dr. Stewart's "groups" here are different from mine. His "northern"
islands are Abingdon, Bindloe, Tower, Wenman, Culpepper, his "southern" ones

all the remaining islands of the archipelago.
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Floral Relationships of Northern Islands
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to right, or from above downward, leavas no other inference possible.

It is true that there are some important exceptions to this regularity ;

and these, as will be shown, possess a positive meaning; but they

acquire this significance only with reference to the general trend of

relationship as based on absolute number of species. It would be

po.ssible to establish an exact, quantitatively expressed correlation

between tlie numbers of species on the various islands and the num-
bers of species possessed jointly by them with any given island. The

range of floral wealth, however, is great, and the series are small ; so

that the degree of their trend, and its uniformity, are readily visible

without more elaborate mathematical treatment. The point of the

basic importance of riclmess of flora can therefore be accepted as

established without further analysis or discussion
;
and I will proceed

to examine briefly for each island the meaning of the departures from

normal tendency of its series.

ALBEMAELE

The fairly considerable though secondary effect of geographical

nearness is evident from the first three figures in Table VI. Nearly as

many Albemarle species have been found on nearby James as on more

remote Charles and Chatham, though these are almost half as rich

again in total species as James. Narborough and Hood point the

same moral. Their total species number the same—eighty and seventy-

nine, to be exact
;
those which they share with Albemarle are, however,

sixty-nine and fifty-eight. Hood, however, is about a hmidred miles

distant, while Narborough is separated from Albemarle by only a

narrow channel, and moreover is shielded by it from all the remainder

of the group. In view of this location it might be presumed that the

difference between the Narborough and the Hood identities would

be much greater: evidently position, while a factor, is not the pri-

marily determining one.

Five islands have a flora of nearly the same size : Seymour with

fifty-two species, Barrington with forty-eight, Gardner near Hood*^

with forty-eight, Bindloe with forty-seven, Jervis with forty-two. Their

forms held in common with Albemarle are respectively thirty-four,

twenty-nine, thirty-five, thirty-six, and thirty-two. The one siguifi-

Dr. Stewart gives figures also for Gardner near Charles, but as the number
of species reported from this island is minimal, I have omitted all reference to

it. Professor Robinson mentions only "Gardner Island," and treats it as if

near Charles, but the number of species attributed by him to it shows that his

data probably pertain to Gardner near Hood.
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cant break in this series is the twenty-nine of Barrington. This I

cannot explain by location, for while Barrington is much farther from

Albemarle than is Jervis, it is imicli nearer than Gardner; and if it

is near enough to Indefatigal)]e to liave l)een especially stocked by local

species from that large island, Seymour is nearer still, and Gardner

is almost a part of Hood, >('t these both sliow the presence of more

Albemarle forms. Such cases as this, of which several occur, must

therefore be set doAvn as due to "accident," as we may call the various

unknown minor causes that it is impossible to follow in detail.

CHARLES

Charles shows more affinity with Chatham—188 to 173—than with

nearer, larger, and florally richer Albemarle. This is the first instance

of several pointing to a special relationship between the southeastern

islands of Charles. Chatham, Hood, and Gardner, which constitute a

fairly defined botanical province of the Galapagos. It is clear for

one thing that the conditions at least for the variety of plant life are

on the whole more favorable in these islands than elsewhere in the

archipelago. Charles and Chatham are very much smaller than Albe-

marle, yet contain virtually as many species as it; they are consider-

ably surpassed in area by Indefatigable, yet, according to available

information are fully half as rich again in forms. Hood has as many

species as Narborough, yet is only a fraction as large. Gardner seems

to be distinctly the smallest and lowest of the five islands referred to

in the preceding paragraph, yet it has no fewer different forms.

Narborough and Hood stand in a relation to Charles opposite to

that whicli they hold towards Albemarle. From sixty-nine and fifty-

eight, the figures reverse to fifty-two and sixty-six. It is probably

not so much that Hood is nearer in miles than Narborough, as that

it forms part with Charles of the southeastern province just referred

to, whereas Narborough from its peculiar position must be in some

measure especially dependent on Albemarle. The same may be said

concerning the high figure (forty-four) which Gardner shows toward

Charles as compared with the thirty-eight, thirty three, thirty-three,

tliirty-two of the four other islands of similar floral wealth.

CHATHAM

Chatham reveals the same affinities with the members of its own

province as Charles, though not in so ])ronounced a form: species in

common with Albemarle (325), 175. with Charles (319). 188: witli
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Narborough (80), 56, with Hood (79), 60. There is, however, no

closer affinity to Gardner than to Seymour, Barrington, Bindloe, and

Jervis.

JAMES

The nearness of this large island to Albemarle and Indefatigable

is clearly reflected in the figures : Albemarle (325), 169, Charles (319),

124, Chatham (306), 121, Indefatigable (193), 111. Again, Jervis

is only a few miles from James : the common species number twenty-

nine while Seymour, Barrington, Gardner, and Bindloe, all slightly

richer in species but more remote, share twenty-seven, twenty-two,

twenty-seven, and twenty-four forms with James. I must admit that

these differences are in themselves not very impressive; but my con-

tention is that absolute w^ealth of flora is the primary factor, and

geographical position only the chief of the secondary causes governing

distribution.

INDEFATIGABLE

This great but apparently either unusually arid or botanically

unduly neglected island of the central group shows somewhat the same

effects of location as James, though in less marked form as regards

the other large islands, no doubt owing to somewhat greater proximity

to both Charles and Chatham. For the five smaller islands the signi-

ficant figures are: Seymour thirty-eight, Barrington twenty-seven,

Gardner thirty, Bindloe twenty-seven, Jervis, thirty-two. Seymour
is almost on top of Indefatigable ;

and Jervis, while as far removed as

Barrington, lies toward allied James, while with Barrington the more

alien southeastern group is approached.

ABINGDON

This, not the largest Imt the highest and by far the richest island

of the northern group, appears to have fairly uniform relations with

the other groups, as might be expected from its rather detached posi-

tion. There is, however, a perceptible leaning toward the nearer

western and central flora rather than toward the farther southeastern.

Compare Albemarle ninety-nine, Charles seventy-nine, Chatham eighty,

James eighty, Indefatigable seventy-five. As James and Indefatig-

able run to only two-thirds as many species as Charles and Chatham,

the practical equality of the present figures is certainly not accidental.
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So, also, compare Seymour twenty-six, and Jervis twenty-five—Ixitli in

James-Indefatigable waters—with Gardner twenty-three, and Barring-

ton eighteen, one in and tlie other near the southeastern province.

Abingdon clearly lias some direct affinity with the two other north-

ern islands; l)nt this is less marked than might be surmised, until one

remembers that the three northern islands are rather small and not

closely grouped, so that in the long run the chances would be more

favorable of their receiving species from the large islands of the mass

of the archipelago than from one another. Even if the Galapagos are

not risen volcanoes but a gradually sunken land-mass, distinct local

species must have been often communicated from one island to another;

so that the point would hold. Proximity to Abingdon has, however,

had some influence in shaping the floras of Bindloe and Tower, as will

be shown ; liut on the other hand they are both too poor to have affected

Abingdon appreciably.

DUNCAN

Duncan, considering its size, has a remarkably varied flora, due

perhaps to the comparative variety of environment afforded by its

unusual altitude. It lies between Albemarle and Indefatigable and

near James. Its affinities are distributed about as one might expect

from its position and the relative wealth of species of the other islands,

except that the figure for Albemarle—seventy-five as compared with

seventy-five and sixty-nine for distant Charles and Chatham—sinks

rather low, and that for Narborough is surprisingly small. Evidently

Duncan has not been stocked in any great measure from the west, and

is itself too small to have had much influence on the larger western

islands.

NARBOROUGH

The unusual position of this island is of interest. It is the mo.st

w^esterly of the Galapagos, and is half surrounded, and shut off from

all the remainder of the archipelago, by crescent-shaped Albemarle. Of

the large islands, it is distinctly the poorest in flora, according to our

data. A large part of its area is covered by recent lava flows. It

might therefore be anticipated that Narborough would show a very

high degree of dependence on Albemarle, and little except the most

general- relationship to the other islands. This is only partially true,

86 per cent of its species are found on Albemarle; but this ratio is

substantially equalled by tlie 84 per cent of Hood species occurring
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also on Charles
;
and Hood is by no means as closely linked geograph-

ically to Charles as Narboroiigh is to Albemarle. Again, therefore,

location appears to he of only subsidiary potency.

HOOD

The bonds between all the southeastern islands are revealed again

by Hood. Thus, Albemarle fifty-eight, Charles sixty-six, Chatham

sixty ;
and adjacent Gardner thirty-seven, but four more distant islands

of similar floral range, twenty-nine to sixteen. With Indefatigable,

possessing 193 species, Hood shares forty-nine ;
with James, possessing

224 but lying on the farther side of Indefatigable, forty-seven. The

narrowness of the difference is as significant as its existence. Duncan

(103), near Indefatigable, has forty-five Hood species; Abingdon

(119), far to the north, only thirty-five; Narborough (eighty), twenty-

six. Barrington, on the Hood side of Indefatigable, has twenty-nine

Hood forms out of a total of forty-eight ; Seymour and Jervis. on the

James side of the same island, twenty-six out of fifty-two and sixteen

out of fortv-two.

SEYMOUR

Seymour is a small island, or rather pair of islets, separated from

the north shore of Indefatigable by the narrowest and shallow^est of

straits. 73 per cent of its species, or thirty-eight out of fifty-two, are

found on Indefatigable. For Charles and Chatham to the southwest,

the figures are the same
;
for Albemarle and James to the west, only

thirty-four and twenty-seven. Again it is apparent that specific

abundance is the most influential cause in the establishment of inter-

island relationships, and that proximity, especially when close, comes

second. As a third factor we can add the greater potency of the south-

east than of the remainder of the archipelago, especially upon the

central province. Thus Hood has twenty-six Seymoiir species, to

fifteen on Narborough and twenty-three on nearer and more varied

Duncan
; Barrington and Gardner show nineteen and twenty Seymour

identities, Bindloe and Jervis only eleven and thirteen.

BAERINGTON

I have heretofore reckoned Barrington as one of the smaller central

islands, on the basis of its geographical situation; but its affinities

tend somewhat to the southeastern group, towards which it lies off

Indefatigable. Thus :
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Albemarle 29 of 325

James 22 of 224

Xarborougb 18 of SO

Duncan 20 of 103

Jervis 14 of 42

Sevmour 19 of 52

Charles 33 of 319

Chatham 36 of 306

Hood 29 of 79

Gardner 23 of 48

The nearest laud is Iiulefatigable, 14 per cent of whose flora it

possesses, as against 12 per cent of Charles', 10 of Chatham's, 10 of

James', and 9 of Albemarle's. After all, close proximity counts for

more than distinct exposure to the strong southeastern influence.

GAEDNER

This island lies close by Hood and fifty miles from Charles; but

it h;is forty-four of the larger island's species and only thirty-seven of

the nearer ones.

AYithin its usual limits, however, location makes itself observable:

compare forty-four species shared with Charles, thirty-five with Albe-

marle ; thirty with Indefatigable, twenty-seven with James ; twenty-

four with Duncan, twenty-three with Abingdon—the more remote is-

land being in each case also the richer, though less represented on

Gardner.

I cannot explain the low number (thirty-one) of Chatham species

on Gardner as compared with the forty-four from Cliarles. Usually

Charles and Chatham appear substantially as a unit in their relation-

ship with other islands
;
and even in the case of Hood—to which

Gardner is attached—the difference in favor of Charles is compara-

tively slight.

BINDLOE

Bindloe is the largest of the northern islands and the nearest to

th(^ ceutral group, but, either on account of a lower elevation or for

some unknown reason, it has less than half as many speci&s as Abing-

don. The affinities of its flora are very evenly distributed, except

for somewhat higher percentages for species shared with the other

northern islands, as indeed is only natural and might be expected,

though Dr. Stewart's cited passage professes the opposite for the

northeru islands in general. Thus it has twenty-six of Abingdon's

species, as against twenty-seven, twenty-four and twenty-nine of In-

defatigable 's. James' and Chatham's, although these average more

than twice as many total forms; and similai'ly, the figures for Tower

are ten out of twenty-two, as against ten out of forty-two for Jervis

aiul el(n-en out of fiftv-two for Sevmour.
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JERVIS

Jervis lies closest to James, but is also near Indefatigable and

Albemarle. Its proximity to the two former is reflected by the figures

in Table A*^!—twenty-nine and thirty-two
—but the number for Albe-

marle species is unexpectedly low (thirty-two) and substantially

equalled by the numbers of distant Charles and James. Exactly the

same status holds for Duncan, the nearest small island to Jervis.

TOWER

This smallest and poorest of the northern islands shows a special

affinity with Abingdon, 13 per cent of whose species it possesses as

against, for instance, 6 of James', 5 of Albemarle's, 6 of Chatham's,

and 9 of smaller Duncan's.

The southeastern influence is perhaps slightly stronger on Tower

than that of the central and western groups. Compare Albemarle

fifteen with Charles sixteen and Chatham eighteen ;
Duncan nine and

Narborough eight, with Hood thirteen
; Seymour eight, Barringlon ten,

and Jervis seven, with Gardner eleven.

BRATTLE

The little island of Brattle lies off that shore of Albemarle which

faces Charles. Only sixteen plants have been reported from it. Con-

sidering the proximity of Brattle to Albemarle, it is significant that

it possesses only ten species of that large island but twelve and

thirteen from Charles and Chatham. The number shared with Hood
is above the average. Evidently the southeastern influence has oper-

ated much as in the case of Jervis and Duncan, which also lie not far

east of Albemarle.

WENMAN AND CULPEPPER

These two islets lie far to the north of the main Galapagos archipel-

ago, and must not be confounded with what I have heretofore called

the northern group, consisting of Abingdon, Bindloe, and Tower.

Their flora is so monotonous that little inference can be drawn from

the few species, out of their total fourteen and seven, which they share

with the other islands. It does appear, however, that the southeastern

group is again represented a little more than proportionately, although

it is the most remote; and that on the other hand the three northern
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islands, no doubt because they are nearer, also share more, on the

whole, in the floras of Wenman and Culpepper than the western and

central groups.

For the sake of completeness, though it does not seem to add nnich

that is new, I have included Table \\\. This is a computation, along
the lines suggested above, of the proportion which the number of

species common to each pair of islands bears to the total number of

different species known from the same two islands. Tlie percentages
are based on Dr. Stewart's data, with the islands rearranged in order

as in my Table VI.

It is obvious that in a percentage table of this sort the high num-
bers will not all be at the heads of the columns and at the left of the

rows, as in Table VI, but must cluster about tlie intersections of

columns and rows. For instance, if all of the forty species on a

given island are found also on a second island whose total number
of forms is forty, and again on a third island whose wealth of species

however reaches 200, the percentage for islands one and two will be

100, and for one and three only twenty. I have indicated by heavy

type the highest percentage occurring in each column. It will be seen

that these bold-face numbers practically all occur about where they
should come as a matter of mathematical probability; namely, in close

proximity to the row of spaces which diagonally bisects the table.

(If corresponding entries had been made also in the horizontal rows,

the arrangement of the heavy-type numbers would of course have

been .symmetrical to this diagonal axis.) This distribution once more

corroborates mere floral wealth as the fundamental factor in island

relationships. At the same time, the notable perturbations from prob-

ability are practically all due to geographical situation. Compare the

\\\\x\\ figni-('s for Bindloe-Abingdon and Jervis-Dimcan, to which Nar-

borough-Albemarle just fails of being added.

If the distribution of the heavy-type numbers were mathematically

regular, the entry of the one such number in each column should

result in Ihcir appearance also one in each row; which is appi'oxiinately

the case. The one conspicious deviation from this theoretical rule is

afforded by Gardner, whose horizontal row will l)e .seen to contain as

many as five heavy numbers. This can scarcely be an accident, and I

am inclined to attribute it to the sliuhtly pi-ei)ouderating iuHuence of

the southeastern islands on the remainder of the archipelago. A
similar influence appears deducible as regards southeastern Ilood. with
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two entrias in its row, as compared with western Narborough, Avhich

possesses an equal number of species but has no entry in its row.

Examination of the individual figures in Table VII also shows a

distinct but definitely limited influence of proximity paralleling- that

which has been established on the basis of Table VI. Only it must be

remembered that in the present tabulation the high numbers miLst be

expected to come not near the edges of the table but along the diagonal

axis, dwindling away from this in all directions. A high percentage,

such as that of thirty-three between Hood and Duncan, is therefore

not indicative of operation of proximity, but is an effect of the similar

number of species, seventy-nine and 103, occurring on the two islands.

Viewing the figures with this point in mind, it could be pointed out,

for instance, that the percentage of species common to Albemarle and

James, and Albemarle and Indefatigable, is greater than the percent-

age common to Albemarle and Charles, and Albemarle and Chatham—
unquestionably as a result of proximity, since theoretical probability

would reverse the figures. In the same way scarcely a row" or a column

can be followed through without analogous deviations due to the same

cause. The relationships established in this way, however, follow so

closely those already discovered in Table VI and discussed at length,

that it would be mere repetition to cite and analyze them.

CONCLUSIONS

It follows, therefore, that, so far as the number of joint species

is concerned, the floras of the various Galapagos islands do not show

any unaccountable relations or mysteries, but almost exactly such con-

nections as might be expected.

The first and fundamental element that determines the number of

species which two islands have in common, is clearly the number of

species found on each. So obvious is this both from my own tables

and those of Professor Robinson and Dr. Stewart, that practically all

of the foregoing discussion of the characteristics of individual islands

has concerned departures from this rule. A given island will always

share more of its species with an island containing 300 species than

with one containing fifty. This is clearly the result of the working of

mathematical probability, and just in proportion as the influence of

this element transcends that of any other, are these more specific causes

relegated to a subsidiary station.
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Secondly, though far behind, comes the factor of geographical posi-

tion. Islands in proximity have more species in common than those

that are far apart
—at least in most cases, and to some degree.

Thirdly, there appears to be a slightly greater influence of the

southeastern than of the western and central groups upon most of the

smaller islands. This may be due to the southeastern islands being
nearer the continent, or being the first to be washed by the flow of

the Humboldt current, or lying to the windward of the others. At

best, however, this southeastern preponderance is little more than

nominal.

As regards the origin of the islands—a question which is primarily

a geological one, though of interest to the biologist because its answer

will enable him better to trace the processes of evolution of animal

and plant life—Professor Robinson inclines rather to the emergence

theory, Dr. Stewart favors that of subsidence, and I do not believe

that a satisfactory answer can be given on botanical grounds, at least

not without some new method of attack. If the islands arose from

the ocean, and were gradually stocked with plants, different species

would be bound to reach the individual islands at various times
;
biit

some, at least, of these would again be commimicated to other islands.

On the other hand, if the archipelago should be the remnant of a

larger sunken block of land, there would no doubt have been greater

original uniformity of distribution ; but with the lapse of time there

would be increasing diversity due to the formation of local varieties

as well as the dying out in certain islands of species originally occur-

ring there ; while on the other hand the factor of dispersal and trans-

mission of species from island to island would be operating simultane-

ously. It thus seems impossible to decide from a mere knowledge that

such and such species are or are not now common to such and such

islands, how far each of these various and conflicting processes has

been at work.

The origin of the Galapagos Islands, then, is scarcely a soluble

botanical problem. As regards the internal floral relationships of the

archipelago, it appears that there is little that is not explainable on

the basis of mathematical chance operating evenly as if all the islands

formed a unit
;
with this factor disturbed in some measure by ordinary

geographical influences.

Transmitted November 2, 1914.
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The Boletaceae constitute a relatively small family of the group ^v^ ,

of fungi known as the Hymenomycetales ( Hymenomyeetineae, Hymen- '^r^ v

omyeetes.) The Hymenomycetales are fungi whose spores are ab- ^^o^
jointed from basidia which are all at the same level and form a layer

known as the hymenium. Until quite recently the Boleti have been

considered as a subdivision under the Polyporaceae or "pore fungi."

In this more comprehensive sense the Polyporaceae embrace all fungi

in which the spore-bearing surface lines the interior of tubes, together

with certain related forms included imder the genera Lenzites, Irpex,

and Mendius. IMore recently Dr. W. A. Murrill of the New York

Botanical Garden has adopted a division of the Polyporaceae, or

"pore fungi." into two families, the Polyporaceae and Boletaceae.

The Polyporaceae are commonly leathery, corky, or woody in texture

and the tubes, as a rule, do not separate readily from the pileus.

^Moreover the plants usually grow upon wood (epixylous). The Bole-

taceae are fleshy in texture, the tubes, in nearly all cases, separate

very readily from the rest of the pileus and furthermore only a few

species grow upon wood.

The Boletaceae are a small group of fleshy fungi with the hymenium

lining the interior of tubes which are placed close together on the

underside of the pileus or cap. The plants have both a pileus and a

stipe or stalk. Frequently a veil is present, at lea.st during the earlier

stages, but sometimes the Boleti are practically gymnocarpous (com-

pare Zeller, 1914). Nearly all the Boletaceae are terrestrial; only

three or four species occur upon wood. With few exceptions the

Boleti are seemingly saprophytic, mostly on decaying leaves or twigs.

The plants grow in woods or along their borders. In California the

writer has never found them in open fields. Some of the species are
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quite closely restricted to the neighborhood of a single genus or species

of the higher plants. The Boleti putrefy very soon after reaching

maturity, usually within two or three days after they first appear above

the ground, especially if the weather be moist or wet. This putrefac-

tion is usually hastened by the attacks of certain insect larvae to which

these plants are particularly subject. The tendency to rapid putre-

faction makes their collection and preservation a somewhat difficult

matter. The difficulty of collection is increased by the fact that the

fruiting bodies of most of our Californian species appear only after

the first rains of the season and then are not found again until the

following year, being present only in the form of the inconspicuous

white or yellowish mycelium.

The Boleti are often brilliantly colored in shades of red, brown

or yellow. The colors, however, are seldom retained to any exact

degree in herbarium specimens. Both poisonous and edible species

are found among the Boletaceae, but these plants conform even less

than do the Agaricaceae to any rules which one may follow to avoid

those which are poisonous.

History

In looking through the literature we find a considerable number

of proposed classifications for the Boletaceae. However, there are but

few of these systems of classification which have had any marked

effect upon the study of this group in America.

Turning back to Fries, from whom, by authority of the third Brus-

sels Congress in 1910, our system of nomenclature has its beginning,

we find in the 8ysterna Mycologicum (1821) that he considers Boletus

a genus of the pileate Hymenomycetes of equal rank with Polyporus,

Agaricus, etc. In this work the genus Boletus is divided into four

subdivisions based upon the presence or absence of a ring, color of the

spores, etc., and contains some twenty species, together with several

varieties and forms. Fries later revised his classification, and we find

in Epicrisis Systematis Mycologici (1836) that he places the Boleti

under the family Polyporaceae. He furthermore divides them into

seven subdivisions. In this latter work Fries lists, in all, about sixty

species.

Later writers, have as a rule, followed the classification of Fries

very closely. 'I'he divisions and subdivisions proposed by him have

been treated variously, ])ut in this country the subdivisions made by

Fries have been largely followed up to the time of IMurrill.
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Peck, 1889, writing upon the Boleti of the Fnited States, lists some

one hundred and ten species in three genera as follows : Boletus, one

hundred and three species; Boletinus, five species; and Strohilomyces,

two species. He also includes a few forms which he does not definitely

place.

As defined by Peck, tiie genus Bold us includes all forms in wliich

the tubes separate readily from each other and from the pileus. The

forms in which the tubes do not separate readily he placed in the

two genera Boletinus and Slrohilomyces, according to whether there

is a perceptibly radiating arrangement of the tubes or not.

Peck further divided the genus Boletus, as he limited it, into eleven

subgenera or tribes, corresponding very closely to the subdivisions of

Fries. In fact. Peck's classification of the group is simply that of

Fries modified so as to meet American conditions.

Hennings (1898), in his account in Engler and Praiill, Di< yatiir-

lichen Pfanzenfamilien, which has probably had great influence on

modern work along this line, names eight genera of Boletaceae, which

are placed as a .subfamily under the Polyporaceae. However, there

are probably only six of these genera which should be included in

the family as now characterized. The genus Henningsia admitted by

him. should probably be excluded, as suggested by Hennings himself,

since the fruiting body is sessile and tough. The genus Camphellia is

described as including forms with a fruiting body of gelatinous con-

sistency and is probably better placed with M( ridlns, as was also

suggested by Hennings. The remaining six genera appear to ])e

separated by very good characters, such as spore color, presence or

absence of a veil, and, in one genus, the presence of a volva.

The latest American account, that of Dr. AV. A. .Miirrill (1!)10),

separates the Boleti from the Polyporaceae and raises tliciii to tlie rank

of a family.

Dr. Alurrill has divided the Boletaceae into eleven genera and has

followed Peck rather closely in certain respects. ]\Iuri"i]l has retained

all of Peek's generic names and has raised several of the latter 's tribes

to generic rank. ^NFurrill bases his distinctions largely upon spore

characters and morphological characters which can be i-cadily recog-

nized even in dried material. In attempting to work (•vei- tiie ("ali-

foi-nian species .Murrill's generic distinctions have proved to be the

most satisfactory of any that we have at the present lime.

In this publication (1910) Murrill lists seventy-Hve species as North

American, divided among the eleven genera as follow.s: Gyroporus,
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three; Tylopilus, four; Ceriomyces, forty-four; SuilleUus, five; Eost-

kovites, three; Boletus, four; Boletellus, one; Pulveroholetus, one;

Strohiloniyces, one; Boletinellus, three; Boleiinus, six. Subsequently

he has described one species of Gyroporus, five species of Ceriomyces

and one species of Rostkovites.

The following tabulation shows the relation of the classifications

adopted by Fries, Peck, and ]\Iurrill :

Fries (1836)

Viscipelles

Subtomentosi

Calopodes

Luridi

Edules

Favosi

Versipelles

Hyporrhodius

Leneosporus

Peck (1889)

•Subpruinosi

-Pulverulent!

-Viscipelles

Subtomentosi

Laceripedes

Calopodes

Luridi

Edules

Boletus ananas:

Strobilomyc^

Versipelles

Hyporhodii

Cariosi

Boletinus-

Muirill (1910)

Pulveroboletus

Boletus

Rostkovites

Ceriomyces

SuilleUus

Boletellus

Strobilomyces

-

Tylopilus

-Gyroporus

-Boletinus

-Boletinellus

It is evident from the tabulation given above that INlurriU's work

has consisted chiefly in changing subdivisions to genera and in the

grouping of a large number of forms under the genus Ceriomyces.

The forms included in Ceriomyces by Murrill are those which, in the

earlier classifications, depended upon color or minor morphological

characters for their distinction. On the w^hole, jMurrill's work has

tended toward a classification based more nearly upon what appear

to be the natural relationships within the family rather than upon
mere superficial resemblances due to color or surface characters. The

chief difficulty one finds in working witli his keys is in the genus

Ceriomyces, which includes a great number of species depending, as

in the earlier classifications, upon color or slight .structural differ-

ences. This genus seems to be a sort of a general assembling-ground

for forms which do not fit anywhere else, and it does not seem to be
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based upon natural affinities. In my (»\vn study of the histological

details of various North American species of Ceriomyces, differences

of seeming importance have been found between individuals which, in

other characters were apparently to he referred to the same species.

I\rATERIAL

The present study of the Boletaceae was started in the f.ill of 1912,

when individuals of three species were collected. Certain differences

noticed among indi\iduals apparently belonging to the same species and

discrepancies between the plants and the descriptions raised the ques-

tion whether .such plants were of different species, or forms of the same

species. The lack of agreement between certain of the plants and the

published descriptions presented the problem whether there might

not be distinct differences between our Californian plants and the

eastern representatives of the same species. For the purpose of com-

parison with our Californian plants, Dr. W. A. Murrill has very

kindly contributed several specimens of Eastern representatives pre-

sumably of the same species.

In addition to the proposed study of histological details of the

various plants accessible, it was deemed desirable to make as detailed

a study as material and time would permit of the distribution of the

Boleti in California, particularly in the San P^'rancisco Bay region,

and of the seasons when the plants appear, habitat, economic import-

ance
;
above all, a study of their histology to determine whether there

might be certain characters which would supplement the usual keys

and descriptions for the determination of dried material and even fur-

nish additional criteria for distinguishing the living plants. There is

frequently great difficulty in the determination of dried material due

to the fact that most of the species are determined in whole or in i)art

by color characters. For this reason the determination of dried speci-

mens often becomes quite impossible, especially if sufficient and exact

notes on the living material are lacking, as they usually are when the

plants have been collected by persons not familiar with this family.

Since 1912 I have collected Boleti as opportunity offered and have

attempted to secure specimens of all the species growing in tlir S;ni

Francisco Bay region. This has been a somewhat difficult matter,

since most of these plants appear above the ground immediately after

the first rains in the fall, putrcly wilhiii two or three days and do ii<it

appear again until the t'olhiwing year. The only exceptions to this

rule seem to be Ceriomyces comDianis and h'ostliovitcs yraiuiIalKs. The
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former has been collected from October until February, and the latter

from October until April, or. in other words, at any time during the

rainy season.

In addition to the plants secured by the writer a number of forms

have been brought in by others, particularly several specimens from

Mendocino County furnished by Mr. R. P. Brandt.

The Boleti of California have not been sufficiently worked over

to make it possible to state definitely the number of species occurring

in this region.

Harkness and Moore (1880) list sixteen species of Boleti occurring

in California, but such of their collections as may have been pre-

served were probably destroyed in the San Francisco fire of 1906, so

that a verification of this list has been rendered difficult or impossible.

Peck (1889) names eleven species as occurring in California, but

quotes Harkness and Moore as his authority in each case. Strange

to say, Peck does not mention the occurrence of Boletus granulatus

{Rostkovites granulatus) in California, where it is our most common

species and occurs under pines in abundance.

In southern California McClatchie, who collected extensively in

that region, mentions only Boletus subtomentosus, now Ceriomyces

subtomentosus according to Murrill.

Murrill (1910) describes three new species of Boleti from Cali-

fornia, Suillellus Eastwoodiae Murrill, Ceriomyces flaviporus (Earle)

Murrill, and Ceriomyces tomentipes (Earle) Murrill. In addition to

these plants there are some eleven species listed by Murrill which may
be expected in California. These eleven species include forms whose

names are synonymous with species li.sted as occurring in California

by Harkness and Moore, and plants which we may expect to find here

from an extension of their range as given by Murrill.

Of these plants the following list includes the forms which I have

been able to collect and examine :

Ceriomyces crassus Batt.

Ceriomyces communis (Bull.) Murrill

Rostkovites granulatus (L) P. Karst

Rostkovites californicus Murrill

Suillellus Eastwoodiae Murrill

Boletus luteus (L) Murrill

The following are the species of eastern Boletaceae received through

the kindness of Dr. W. A. Murrill and which have been examined as

to their histology and other details by the writer. I wish to express
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here my indebtedness to Dr. ]\Inrrill of the New York Botanical Gar-

den, both for the use of material and for his assistance in the identi-

fication or verification of all my specimens.

Ceriomyces auiilhmniius (Berk, and Curt.) Murrill

Ceriomyces crassus var. separans (Batt.) Peck

Cerioinyt'os comiiuuiis (Bull.) ^Furrill

Suillellus Frostii (Eussell) Murrill

Rostkovites granulatus (L) P. Karst

Individuals of the following eastern species were also seen by the

writer, but due to lack of material or other reasons thcii- hi.stology wa.s

not thoroughly investigated :

Gyroporus castaneus (Bull.) Quel

Ceriomyces eximius (Peck) Murrill

Ceriomyces auriporus (Peck) Murrill

All of our Californian Boleti are terrestrial and probably sapro-

phytic upon decaying leaves and twigs. They are all fungi that inhabit

woods, none having been found in open fields or any considerable

distance from trees or bushes. Some of our species are restricted to

the vicinity of definite species or genera of the higher plants. Rostko-

vites granulatus, our most common species, is never found except in

the vicinity of pine trees, usually Pi)tus radiata. Ceriomyces com-

munis occurs only near oak trees, usually coast live-oak {Qucrcus agri-

folia.) On the other hand, certain species appear to grow almost any-

where in moist, shady woods. Boletus luteus, for example, has been

collected under redwood {Sequoia sempervirens) , Douglas fir {Pse\{do-

tsuga taxifolia), madrone (Arhutus Menziesii), coast live-oak {Quercus

agrifolia), tan oak (Pasania densifiora) and Bishop pine {Pinus

muricata).

Certain of the Boletaceae are reported to be poisonous l)ut in the

course of this study I have been unable to collect any information to

add to our knowledge of the edibility of our Californian species. The

Italians ni'c the only people in this region who use the Boleti for food

to any extent, 'i'hcy collect certain of the plants in considerable

quantities and even expose them for sale in their markets. It is prob-

able that not many of our species are poisonous, since I can find no

cases of reported mushroom poisoning in California attributed to

them.

^lany of our species of Boleti are very subject to the attacks of vari-

ous species of insect larvae. The insects concerned havc^ nol been llior-
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oiighly investigated and their life-histories are not well known. In my
study the only plants not subject to the attacks of insect larvae were

Boletus luteus and one form of Ceriomyces communis.

Technique

In this study sections were secured and compared from both dried

and living material. The living material was cut into small pieces

and killed by placing in boiling water. This process was sufficient,

since sections showing nuclear behavior were not essential. After boil-

ing, the material was passed up through the alcohols to 95 per cent

to harden and dehydrate, and then down through the alcohols to pure
water again. It was then frozen in gum arable solution and the sections

cut on the rotary microtome (compare Osterhout, 1904).

Section 25/x to 50/x in thickness were found to be the most satisfac-

tory for study. Sections thinner than this showed a tendency to fall

to pieces.

Dried material was placed in cold water and then boiled for per-

haps ten minutes when glycerin was added to about one per cent. The

material was then allowed to cool in the water, which was later poured
off. The subsequent preparation of the material was after the same

fashion as in the case of the living specimens.

Comparatively few sections of living material were cut and

mounted by the paraffin method, but they were so little superior for

the purpose of this study to those secured by freezing that the paraffin

method was discontinued.

Flemming's triple stain was tried with the paraffin mounts but

with little success. Safranin and Delafield's haematoxylin were also

tried and both gave fairly satisfactory results. However, most of

the sections used in the study were not stained, as it was found that

practically as good detail could be secured without staining. The

greater portion of the work was done on unstained material
;
observa-

tions were, however, checked up with material put through the staining

process. Except for certain purposes, the stained material presented

no decided advantages over the unstained.

Structure

Search of the literature fails to disclose any special papers on

the structure of the Boleti. A few scattered references in connection

with discussions of other problems give an idea of their structure in
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general. Levine (1913) in ;i paper on the cytology of the Boleti deals

with certain general details of their structure, l)ut in looking through

the literature the writer failed to find any description of the histology

of any species of the Boletaceae which woiihl aid in the sort of work

that it was proposed to carry out.

The details of the histology of a plant differ, of course, according

to the part with which we are working. The structure of the stipe

differs from that of the ])ilcus. Furthermore the stipe is differentiated

into an interior context and an exterior covering or rind, whose com-

parative histology differs very consideral)ly in many of the species.

The pileus, exclusive of the hymenium, is also differentiated into the

context and a more or less definite rind, with marked differences in the

histology of the two parts. The hymenium also has a very definit(^ and

characteristic structure.

The histology of the Boleti is so definitely associated with the de-

velopment of the fruiting body that it seems advisable to discuss the

early stages in the formation of the complex fruiting body in the

Boleti.

In this connection practically the only literature is summarized in

Zeller's (1914) paper, the conclusions of which are confirmed by the

small amount of work that I have been able to do on the development

of the carpophore, particularly in Rostkovites granulatus. However,

it should be stated that I have found a veil present during the early

stages of certain individuals of both species of Ceriomyces occurring

in the San Francisco Bay region. Zeller's results may be summarized

as follows :

The carpophore, or fruiting body, first appears as a small knob

or button on the mycelium. Then this button, at first nearly spherical,

begins to elongate and the hyphae in the center arrange themselves

parallel to each other and to the long axis of the fruiting body. The

hyphae in the peripheral portion are parallel to the surface. At this

period there is no visible dift'erentiation of tissue. There then appears

a narrow ring of more deeply staining tissue a short distance below

the summit and this area gradually broadens. AVhile this is taking

place the li\|)hae of the upper pat-t, wliich hitcr Ix'comes the pileus,

begin a radial growth and finally give rise to the surface rind. At

the same time the hyphae of the deeply staining area grow downward

thfiiMgh the deeply staining tissue, which iu)w becomes a plane of

cleavage, the hyphae breaking apart in this zone to t'oriii a t'uirow.

The hyphae from above the furrow form a palisade layer, which later
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becomes the hymenium. At first this layer is quite smooth, then

slight elevations appear which are formed by the differential down-

ward growth of the hyphae. As the hyphae grow downward they

branch and curve outward on each side to form the hymenium. While

the hymenium is being differentiated, the ends of the hyphae from

below, which were cut off' by the formation of the annular furrow,

project upward to form a palisade layer. This palisade layer is car-

ried downward during the elongation of the stipe and forms the sur-

face rind of, at least, the upper portion of the stipe. From the above

description it is evident that at no time during the development of the

fruiting body, is there any evidence of a veil being present in this

species of Ceriomyces.

Structure of the Stipe

The stipe is usually, though not always, differentiated into an outer

or surface rind and a context. The context is made up either of hyphae

lying parallel to each other or, in other plants, the hyphae branch

more or less and are sometimes quite intricately interwoven. In either

ease, however, they always maintain a general position parallel to the

long axis of the stipe. Usually the hyphae become greater in diameter

and less closely interwoven as the center of the stipe is approached.

In some species the hyphae toward the center of the stipe are so

loosely interwoven that they break apart during growth. This results,

in extreme cases, in a stipe which is either hollow or fibrous.

The surface of the stipe is usually differentiated to some degree at

least. In the forms in which the least differentiation is found, the

surface layer consists merely of very closely packed hyphae, lying

parallel to the long axis of the stipe and differing from the hyphae of

the context only slightly in size and in having a darker color. In all

the plants examined by the writer the hyphae of the context were

colorless, or at most slightly granular in appearance, while those of the

surface layer were some shade of yellow or brown.

In many of our Californian species of Boleti we find a distinct

rind covering the stipe. This rind is usually formed of branches

from the context curving outward until their tips stand in a position

perpendicular to the surface of the stipe. These branches may be

either larger or smaller in diameter than are the hyphae of the con-

text. The tips of the hyphae forming the rind are often more or less

swollen. In a few species reticulations are found on the stipe. These

reticulations are usually folds of the rind.
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PlLEUS

The pileus in the Boletaceae may be divided into twd parts, whose

structure should be considered separately. The tubes should be con-

sidered apart from the rest of the pileus, since their histology is very

different from that of the context and rind.

The pileus, exclusive of the tubes, may be divided into a surface

rind and the context. The rind varies greatly in its structure in the

different species. Sometimes this surface layer is formed merely of

densely interwoven hyphae differing from those of the context only

in their size and in their color. In such cases the hyphae of the rind

may be either larger or smaller in diameter; their color, however, is

always dark. Such a structure of the surface rind is often char-

acteristic of plants whose pileus is described as glabrous. In other

cases we find in addition to the layer described above a second layer

outside of this made up of long hairs or hyphae standing in a position

perpendicular to the surface. The hairs, according to the species, may
be branched or unbranched, septate or non-septate. Sometimes they

are embedded in a jelly, and in such cases the pileus is usually viscid or

slimy. In other plants the hairs are not embedded in a jelly and then

the pileus is tomentose, or scaly, depending on the arrangement of the

hairs. The hairs are usually colored some shade of brown. In some

species the hairs occur alone without any other differentiated layer

between them and the pileus. In this case the hairs pass over directly

into the context merely by a loss of coloring matter and by the hairs

becoming intertwined with each other. There may or may not be a

difference in size between the hairs and the hyphae which make up
the context.

Context

The context consists of hyphae which branch m\d anastomose fre-

quently and which are densely interwoven. These hyphae vary greatly

in diameter, which, however, is usually constant, within certain limits,

in a given species. Immediately above the tubes the hyphae are less

densely interwoven and fewer in number, enabling the tubes to be

readily separated from the pileus.

Hymenium

The structure of the hymenium lining the interior of the tubes

varies but little in the different forms. The hj'phae of the trama, or

tis.sue between the tubes, maintain a position parallel to the long axis
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of the tubes, branching and curving outward toward the hymenial

layer, whose basidia, paraphyses, and cystidia (when present) are

formed by the swollen tips of these hyphae.

The basidia are club-shaped structures with four projections at

the tips known as sterigmata. From each sterigma a single spore is

abjointed. Along with the basidia we find other club-shaped struc-

tures known as paraphyses. The paraphyses are usually somewhat

shorter than the basidia but, like the latter, they are formed by the

club-shaped, swollen tips of the hj-phae. They differ from basidia

only in their usually somewhat smaller size and by the absence of

sterigmata. The paraphyses are probably merely sterile or possibly

immature basidia and originate in the same manner. The function

of the paraphyses is unknown. They tend, perhaps, to keep the basidia

apart and thus give the spores more space in which to develop.

In addition to the basidia and paraphyses, structures known as

cystidia are found in a few species of the Boletaceae. Except in species

of Bostkovites, which will be described later, the cystidia are few in

number and are easily overlooked. They are usually more or less club-

shaped or cone-shaped and project for some little distance out from the

hymenium towards the center of the tubes. The function of the cystidia

is unknown. De Bary suggests the theory that the cystidia belong mor-

phologically to hair-structures and that they may serve to protect the

basidia. He states, further that in some species of Coprinus, one of

the black-spored Agaricaceae, the cystidia extend across the space be-

tween the gills and, in this instance, appear to serve the function of

keeping the spore-bearing surfaces of the gills from coming in con-

tact with each other. No such function for the cystidia appears prob-

able in the case of the Boletaceae. In none of the plants that I have

examined do the cystidia project above the hymenium more than a

very small fraction of the diameter of the tubes, so that they never

approach the opposite side of the tubes.

In species of Bostkovites we find certain peculiar structures re-

sembling cystidia in certain respects and which for lack of a better

term may be designated as "glands." These "glands" are found in

clusters or nests, both in the tubes and on the surface of the stipe.

They excrete a whitish liquid, which may be seen in j^oung specimens

adhering in drops to the mouths of the tubes and on the surface of the

stipe. This liquid becomes black when dry and then takes the form of

black granules. The "glands" seem to be quite characteristic of the
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genus Eostkovites and will be taken np in some detail wIkmi we eome to

the consideration of this genus.

Special Histology

The species and forms discussed below have all been either deter-

mined by or verified by Dr. AV. A. ]Murrill. Tliey have, however, all

been carefully studied by myself, and the segregation of forms result-

ing from differences in histology or morphology in the plants under

consideration has been made by the writer.

CERIO:\IYCES Batt.

The genus Cerioniyccs as limited by ]\Iurrill contains some forty-

nine species occurring in North America. Hence it contains by far

the largest number of North American species of any of the genera

of Boletaceae.

According to ]\Iurrill, the genus Ceriomyces is made up of annual

terrestrial plants with ochraceous or yellowish-brown, smooth, oblong-

ellipsoidal spores. The stipe is central and exannulate. The surface

of the stipe is either even or reticulate. The stipe is solid except in

one or two species. The pileus is dry or rarely viscid and may be

either glabrous or variously ornamented. The context is usually white

or some shade of yellow and may be sometimes tinged with other

colors. The tubes are either free or adnate, small and eylindric or

often large and angular near the stipe. A few species are reported

to be poisonous.

Ceriomyces is a genus of negative characters. It differs from other

Boleti with ochraceous or brown spores which lack a radial arrange-

ment of the pores by the following negative characters. It differs

from the genus SuilleUiis by the absence of red mouths to the tubes;

from Rostlcovites it differs by the absence of glandular dots on the

stipe; and from the genera Boletus, Boletellus, r](lv(voholetiis, and

Strobilomyces it differs by the absence of an aniiuhis.

It iii;i.\-
be remarked here concerning the presence or absence of a

transverse veil that there seems to be a lack of definite information.

The general statement, for example (Mui-rill. 1010). is lluit the species

of Ceriomyces are exannulate. So fai- as my own experience goes,

this statement is undoubtedly true, but as to the presence or absence

of a veil the evidence is not so clear. The condition of things in

regai'd to the presence of a veil in the Boletaceae is similar in a way
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to the conditions in the Helvellales and Pezizales (Dittrich, 1898;

Dnrand, 1908; McCubbin, 1910). Schroter (1897, p. 62) places

Boletus under the Hemiangiocarpeae, in which by definition the

hymenium is enclosed at first but is later exposed. Hennings (1898, p.

108) states that certain of the "Boletaeeae" (Boletus) have their tubes

exposed from the beginning. Zeller (1914) makes a definite statement

that in the species with which he was working {Ceriomyccs Zelleri)

there were no traces of a veil present from the beginning. On the other

hand, I have found a very definite veil present in j^oung plants (10

to 15 mm. high) referred to two different species of Ceriomyces. In

both cases, however, the veil later entirely disappears, leaving no trace

either as an annulus on the stipe or as a fringe on the margin of the

pileus.

From the above it would seem that the distinction between Cerio-

myces and Boletus based on the presence or absence of an annulus is

a question only of development and consequent persistence, as it is

also among various genera of the Agaricaceae.

The distinction between Suillellus and Ceriomyces appears to be

merely a color character which disappears upon drying, and hence is

of no value in the determination of dried material. No traces of any

histological structures to which the red color might be referred, w^ere

found at the mouths of the tubes in Suillellus.

As stated above, the distinction between Ceriomyces and Rostko-

vites is based chiefly upon the occurrence of glandular dots on the

stipe of the latter. As will be described later in this paper, structures

appearing to be very similar to the "glands" characteristic of Bost-

kovites were found upon the stipe of two forms of C. communis.

In Boletus lute us, a representative of another genus, which, like

Rostkovites, is said to have glandular dots on the stipe, it was found

that the dots were of very different origin from that of the dots in

Rostkovites.

Thus far I have been able to find two species of Ceriomyces in

California, namely, Ceriomyces commimis and Ceriomyces crassus, as

usually separated by the characters ordinarily used. From the study

of our Californian material it has seemed desirable to distinguish four

forms of C. communis and two forms of C. crassus, making six forms

belonging to these two species. Of eastern material I have had for

comparison three species of Ceriomyces, namely C. crassus, var.

separans, C. communis and C. auriflammeus. The plants from the
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eastern United States all (liftVr in certain details from Califoi'iiian

plants referred to the same species, and as a consequence I find that

the Californian material, although referred by the ordinary characters

to the same species as the eastern material with which it is compared,

does differ suffieiently to compel tH)nsid('rati()n in so far as the discus-

sion of the histological details is concerned.

Ceriomyces communis (Bull.) ^lurrill

Ceriomyccs communis, at least so far as the general agreement

with the description of that species is concerned, is a rather common

plant in the San Francisco Bay region. It here occurs in open or

shady woods and always under or in the vicinity of some species of

Quercus, usually Quercus agrifolia. The plants begin to appear in

October and continue coming up from time to time under favorable

conditions of moisture and temperature until February or perhaps

even later. In the study of the living plants as they occur in the Bay

region, four distinct forms or varieties were noted, differing from each

other not only in certain minor morphological characters, but also in

certain histological details of seeming importance and constancy. For

the above reasons there has been made a more detailed study of these

plants, perhaps, than of others of which material is either not so

abundant or where such marked variation has not been met with.

Taking jMurrill's (1910) description as a basis, Ceriomyces com-

munis may be distinguished by its plane (not reticulate) stipe, the

tomentose or roughened surface of the pileus. and the large, angular

tubes which change to blue where wounded. The pileus is convex to

plane or depressed with age, varying in diameter from 4 to 8 cm. The

surface of the pileus is tomentose to cottony, with minute scales, or

often rimose-areolate and varies in color from reddish to purple or

becoming brown in older individuals. The context is usually from 1

to 2 cm. in thickness, varying in color from yellowish-white to flavous,

and usually changing to blue or greenish where wounded. The context

of the pileus is often red beneath the cuticle. The margin is entire.

The tubes are adnate, and slightly decurrent, convex in mass or oc-

casionally depressed with age. The yellow or yellowish-green tubes

change quickly to greenisli-l)lue when wounded. The large moutlis of

the angular and irregular tubes are 0.5 to 1.0 mm. in diameter. The

smooth, spindle-shaped spores are olivaceous when fresh, fading to a

pale brownish color. The spores measure 11 to 13 by 4 to 5/^. The



236 University of California Puhlicaiions in Botany [Vol. 6

solid stipe is subcylindrie or contorted and tapers toward the base.

The surface is flavous above, red or streaked with red below, and

longitudinally furrowed with a smooth or minutely scurfy .surface.

The stipe varies in diameter from 0.3 to 1.5 cm. and in length from

3 to 8 cm.

On account of the variations in our Californian plants noted above,

it has seemed best to give an account of both the morphological differ-

ences and the histological structures of certain plants to be designated

as forms A, B, C, D, etc.

Ceriomyces communis, Form A
Plate 21, figure 2

A single plant from the eastern United States, contributed by Dr.

W. A. Murrill, was available for study. On account of the specimen

being dried nothing definite can be said of the color characters. In

its morpholog3\ however, this plant exhibits certain variations from

our California plants referred to this species. The stipe is not at all

swollen in the lower portion nor does it become abruptly attenuate

at the base. This abrupt narrowing of the stipe almost to a point is

very characteristic of certain of our California forms. As far as may
be judged from dried material, the context of the pileus is thicker in

this specimen than it is in most of the plants in this region, the tubes

are also shorter, and the mouths neither .so large nor so irregular as

in Californian plants.

Histology

The surface of the pileus is but very slightly differentiated. The

tips of the hyphae at the surface of the pileus are .slightly swollen

and brownish in color but otherwise there is no difference between

the hyphae of the surface and those of the context. There is neither

a prolongation of the surface hyphae into hair-like structures, nor are

the hyphae more densely interwoven. There is likewise no evidence

of a gelatinous covering to the pileus. The hyphae of the context are

closely interwoven, hyaline, branching, and anastomosing. These

hyphae are 4 to 6//, in diameter but vary considerably in different parts

of the same hypha (pi. 24, fig. 24).

The hymenium lining the interior of the tubes is made up of

basidia and paraphyses, together with certain dark red or black bodies

imbedded among the basidia and paraphyses and projecting above
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them. These bodies are, however, confined to this one specimen and have

not been observed in any other material. They may be peculiar cystidia

or perhaps some parasite. They are 12 to 15/x in length and 6 to S/x in

their shorter diameter. The bodies project above the general level of

the paraphyses some 'A to 4/a. Scmietimes there are one oi* more light

yellow projections at the tip of these structures. No actual connection

was observed between these structures and the hj-menium. As is usual

among the Boleti. the basidia project slightly, in this case 3 to 4/>i, above

the paraphyses. The trama. or tissue between the tubes, is formed,

as is usual among the Boleti, of hyphae containing a granular substance

appearing gray under the microscope. These hyi)hae are but little

intertwined and maintain a position parallel to the long axis of the

tubes branching and curving outwards towards the layer of basidia

and paraphyses.

The stipe is differentiated into context and a rind. The rind is 20

to 25^11 in thickness and is formed of hyphae, brownish in mass, and 2

to 4/x, in diameter. These hyphae are curved outward so as to form

a definite palisade layer.

The hyphae of the context lie nearly parallel to each other and

to the long axis of the stipe. They are nearly hyaline, 4 to G/x in

diameter just beneath the rind, increasing in diameter to 6 or S/x as the

center is approached (pi. 24, fig. 22).

Ceriomyces communis, Form B

Plate 21, figure 4

This is the Californian form referred to Ceriomyces communis by
Dr. W. A. ]\lurrill, which is most frequently met with. Form B differs

from the above description of Ceriomyces communis in the following

details. The surface of the pilciis i.s rarely red but usually varies

from grayish-brown to almost black in the living condition. The con-

text is rarely or never reddish beneath the cuticle and though the

flesh changes to blue when exposed to the air it then changes back

to white or soiiictiiiics to a hrownish cdjoi-. The pileus varies in diame-

ter from 3 to 11 cm.. \vhi('h is somcw li;it larger than is described. The

stipe is usually very short in pi-oportion to the diameter, frequently

contorted. The lower portion of the stipe is often swollen and at the

base it is abruptly attenuate, almost to a point. The stipe is somewhat

larger in diameter than described, never having been found wilh a
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diameter below 0.8 era. in mature specimens and it may be even as

large as 3 cm. in large individuals.

The description of this form is based upon the examination of a

considerable number of plants collected under No. 77 on the campus
of the University of California, No. 32, collected at Brookdale in the

Santa Cruz Mountains, and No. 245, collected at Point Reyes, Marin

County. In addition to the plants collected under the above num-

bers, field observations have been made of a large quantity of indi-

viduals on the campus of the University of California, in the Santa

Cruz IMountains, at Point Reyes, and in the vicinity of Muir Woods,
Marin County.

Histology

Under the microscope the pileus is seen to be covered with long

hyphae or hairs. These hairs are somewhat tangled, though they

maintain a position which is, in general, perpendicular to the surface

of the pileus. They are brownish in color, 25/x or more in length and 6

to 8/x in diameter. They are frequently septate but rarely branched,

and gradually pass over into the hyphae of the context through a loss

of their brownish color, more frequent branching and more tangled

appearance. The hyphae of the context are, however, of about the

same diameter as the hairs (pi. 23, figs. 18, ]7).

The hymenium consists of paraphyses and basidia, the later pro-

jecting 4 to 6/j, above the paraphyses. No cystidia are present. The

trama is made up of long, rarely branched, hyphae filled with a

granular substance and lying nearly parallel to each other.

The surface of the stipe is covered with a dense rind some 20/x

in thickness. This rind is formed of brownish hyphae about 4/x in

diameter lying parallel to each other and to the long axis of the stipe.

Scattered over the surface are peculiar tufts formed by certain of

the hyphae curving outward until they stand in a position perpen-

dicular to the surface of the stipe. The tips of these hyphae are swollen

to about 8 to lOfx in diameter. The tufts project a distance of 40

to 60fi above the surface of the stipe and they vary in diameter from

40 to lOOju,. These tufts resemble in some respects the "glands" formed

on the stipe in Rostkovites, to be discussed later (pi. 24, fig. 26). The

hyphae of the context become lighter in color and larger in diameter

as the center of the stipe is approached. The hyphae of the context

differ from those of the rind only in their lo.ss of the brown color.

At the center the hyphae are 10 to 12/a in diameter but vary con-
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siderably in tlieir diameter and in the length of the segments between

the septa.

Ceriomyces communis, Form C

Plate 21, figure 1

The phmts considered nnder Form C are rather larger than those

of Form B of Ceriomyces communis. The following description is

based upon fonr plants collected near IMill Valley, Marin County,

and filed under No. 240 in the Herbarium of the University of Cali-

fornia. The plants grew in dense shade under redwood {Sequoia

sempervirens), though not far from the margin of tlio woods where

there were individuals of Quercus agrifoUa. The pileus is 8 to 11 em.

in diameter, nearly flat, and the surface is brownish, tomentose, and

rimose. and divided otf into irregular areas 1 to 2 cm. across, separated

by deep cracks showing the yellowish context. The context, where

not exposed to the air, is white in color and does not become blue when

exposed to the air. Where the context is exposed to the air in the

cracks it is a light yellow. The tubes are long, yellow and do not

change to blue. The mouths are large and irregular. The stipe is

long (0 cm.) and slender (1.2 to 1.4 cm. in diameter), but in one indi-

vidual the base wa.s much larger. The surface of the stipe is red above

and \ellow below the middle. The context is white and does not

change to blue.

Form C differs from all other forms of C. communis seen by the

writer in the deeply cracked surface of the pileas and the unusually

long, slender stipe. It differs from all our Californian plants referred

to C. communis, except Form E. in the unchanging color of the context.

Histology

Examined under the microscope the surface of the pileus is found

to have a very characteristic surface layer. This rind is about 160 to

200// in thickness and is formed of hyphae united to form definite

tufts. These tufts are formed by the repeated dichotomous branching

of hyphal branches from the context. The hyphae making up these

tufts are 8 to 10/x in diameter, divided by cross partitions into cells

15 to 30|U, in length. The walls are yellowish brown in cohu- and are

pitted in a very characteristic fashion. Below the tufts, the hyphae

are 8/x in diameter and densely interwoven, passing gradually over

into the typical hyphae of the context, which are hyaline, with unpitted

walls qnd are repeatedly branched (pi. 23, fig. 19).
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The hyphae of the context are large in diameter (10 to \2^) and

so woven together that the tissue appears somewhat pseudo-parenchy-
matoiis.

The structure of the hymenium is the same as in the case of Form
B described above.

The surface of the stipe is not differentiated, except that the

hyphae at the surface have a somewhat smaller diameter (4 to 6(Lt)

and are darker in color that those of the context. As the center

of the stipe is approached, the hyphae increase in their diameter until

in the central portion hyphae occur which are 12 to 14|U in diameter.

Ceriomyces comnmnis, Form D
Plate 21, figure 5

The plants referred to under Form D differ from those of Form
B in the following respects. The plants are smaller than is usual in

those referred to Form B, the pileus is 4 to 5 cm. in diameter, and

the stipe is about 6 cm. in length, somewhat enlarged below, with a

diameter at the top of 1.5 to 2.0 cm. and near the base of about 3.0 cm.

The base of the stipe is blunt and rounded and not attenuate into

a point as in Form B. The plants often occur two or three in a

cluster attached to one another at the base. The surface of the pileus

is tomentose and almost black in color. The tlesh of both pileus and

stipe is white, changing slowly to blue when wounded. The spores

in this form are 14 to 16 by 4 to 5/i., being slightly longer in proportion

to their diameter than those in Form B. A rather noticeable difference

between these plants and all other of our forms referred to C communis

is their freedom from attack by insect larvae. Insects are rarely

found in plants referred to this form, while in our other plants

referred to Ceriomyces comm/unis it is not at all unusual to find the

context of both stipe and pileus almost entirely eaten away.

The description of Form D is based upon six plants collected near

Muir Woods, Marin County. Dried specimens of this form are de-

posited in the herbarium of the University of California under no. 238.

Plants which appeared to be identical with those referred to Form

D were observed in a field at Point Reyes, Marin County, and at

Brookdale in the Santa Cruz Mountains.

Histology

Upon microscopic examination the surface of the pileus is seen

to be covered with hyphae arranged in tufts very much as described
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above under Form C. In these plants, the tufts are. however, not

so widely separated from each othci- at the base as deseribed above

in the ease of Form C. The tufted surface layer is about 200/x in

thickness. The tufts are formed by hyphae arranged in a way very

similar td lluit of the tufts deseribed above, although the hyphae do

not branch so frequently. This difference in .structure is perhaps due

to the fact that the specimens referred to Form D are not so old as

are the plants described under Form C. The hyphae are brown in

color, 8 to lOfjL in diameter and from 20 to 30/x between the septa

(pi. 28. fig. 20).

The structure of the hymenium is similar in every respect to the

hymenium of Form B previously described.

The surface of the stipe is covered with a rind 12 to 15/x in

thickness, made up of interwoven brownish-colored hyphae 4/x in

diameter. Scattered over the surface we find tufts similar in everv

respect to those described on the vstipe in Form B (pi. 24, fig. 26). The

hyphae immediately below the surface rind lie very closely together

and are but little interwoven. They occupy a position parallel to

each other and to the long axis of the stipe. Toward the center of

the stipe the hyphae become larger (Sfx) in diameter and more closely

interwoven. The hyphae of the context are nearly hyaline, as is

usual in all these forms.

Ceriomyces communis, Form E

Plate 21, figure 3

Some half-dozen plants collected in chaparral made up of maii-

zanita {ArctostapJnjlos canescens), coast live oak {Quercus agrifolia),

madrone (Arhittus Menziesii), Ceanothus thyrsiflorus, and hazel {Cory

lus rostrata var. califoniica) near Mill Valley, INIarin County, showed

certain rather important histological and morphological variations.

These plants are deposited in the Herbarium of tlie University of

California under No. 241.

The pileus in these plants is 5 to 6 em. in (li.imctei-. thin (1 cm.),

nearly plane. The surface of tlie pileus is light hrowu in color and

tomentose. The context is light yellow or reddish hcneath the cuticle

;ui(| (Iocs not cli;niL;-c to blue when wounded. The tubes are 4 to

5 mm. long, yellow changing to l)lue when bruised. The mouth of the

tubes are large, angular. The stipe is about 5 cm. long and 1.0 em.

in diameter, even, not enlarged below nor attenuate at the base, surface
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smooth, color yellow streaked with red, or entirely red. Context of

the stipe is of the same color as that of the pileus.

These plants are distinguished from Form B by the .shape of the

stipe and by the fact that the context does not change to blue when

exposed to the air.

It is a remarkable fact that a young- individual about 1.3 cm. in

length collected with these plants showed a distinct veil. In older

individuals this veil completely disappears, leaving no trace either as

an annulus on the stipe or as a fringe on the margin of the pileus.

This is the only form of Ceriomyces communis of which I have a

specimen showing the presence of a veil (No. 241), though I have a

suspicion, which is not, however, verified by actual specimens, that

a veil exists in certain, if not all, of the other forms of C. communis,

of which I have .seen living material.^o

Histology

In form E the pileus is covered with an outer layer 60 to 80/x, in

thickness formed of separate hyphae 20 to 30^ in diameter. The walls

of these hairs are light brown in color. Beneath the hairs is a dark

brown tissue made up of densely interwoven hyphae 2 to 4/i, in diameter

and frequently branching. The second layer is about 16 to 20^. in

thiclcness. Below these two layers is the context, composed of inter-

woven hyaline hyphae 4 to 8/x in diameter (pi. 23. fig. 16).

The structure of the hymenium and of the rind and context of

the stipe are exactly the same, as has been described in the case of

Form B described above.

Ceriomyces crassus Batt.

Ceriomyces crassus is another species commonly occuring in the

Bay region of California. The plants are found growing on the ground

among decaying leaves and twigs under redwood {Sequoia semper-

virens) ,
tan oak {Pasania densiflora), Douglas fir {Pseudotsuga tax-

ifolia) ,
and madrone {Arhutus Menziesii) . Unlike certain other species

of Boletaceae, the plants referred to Ceriomyces crassus do not appear

to be restricted to the vicinity of any particular genus or species of

the higher plants." The plants u.suall}^ appear only after the first rains,

which generally come in October, and they remain above ground only

a short time, though occasionally one may find them until December.

Form C described below was, however, collected February 1, but as
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it has never been found except this one time it is impossible to state

definitely that this was the normal time for it to appear.

In studying the living' plants referred to Ccrionij/ccs crassus as

we find them grrowing in the San Francisco Bay region we find two

quite distinct forms, differing' not only in certain histological characters

but also in certain seemingly important morphological details.

Taking: IMurill's description as a basis, Ceriomyces crassus may be

distinguished from other North American species of this genus by
its smooth or reticulate stem and the color of the tubes, which are

some shade of yellow or brown, usually becoming darker with age and

changing to greenish-ochraceous when wounded. The tubes are stuffed

when young. The plants are gregarious or eespitose. growing on the

ground or rarely solitary on much decayed wood. Ceriomyces crassus

is usually a large plant. The pileus is 6 to 20 cm. broad and 3 to 4 cm.

thick, while the stipe is 5 to 10 cm. long by 3 to 4 cm. in diameter.

The pileus is broadly convex with a dry (or viscid when moistened)

subopaque surface, ochraceous brown to reddish brown in color, and

glabrous or finely tomentose. The tlesh is firm, white or yellowish in

color or sometimes reddish beneath the cuticle. Tlie flesh does not

change in color when wounded. The taste is sweet and nutty. The

tubes are adnate, plane in mass or at length depressed. The angular

mouths are medium-sized with thin edges. The greenish yellow or

ochraceous-brown spindle-shaped spores are 13 to 15 by 5 to 6/x.

The solid stipe is subequal or enlarged below. The stipe is con-

colorous or paler, becoming blui.sh or discolored when wounded. Tlie

.surface of the stipe is either wholly or partially reticulate. The

context of the stipe is tough and fibrous, yellowisli within and often

tinged with red near the surface.

Because of the variation in our Californian plants referred to

Ceriomyces crassu.'< by Dr. ]\luri*ill it has seemed necessary, in order

to discuss the rather pronounced morphological and histological differ-

ences, to designate our jtlants as Form A, Form B, etc.

Ceriomyces crassus var. separans (Batt.) Peck

Plate 22, figure 13

A single specimen of this variety from the eastern United States

was contributed by Dr. W. A. Murrill and is described here for pur-

poses of comparison. Since the specimen was dried nothing definite

can be said of the color characters. The only distinctive difference

noted between this plant and our Californian Form A is the shape
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and size of the tubes. In this plant the mouths of the pores are at

least three times the diameter of those of our Californian plants and

are also widely separated from each other, while in the Californian

plants the pores are very close together.

Histology

Under the microscope the surface of the pileus is seen to be covered

by a rind similar in every way to that of C. crassus Form A described

below (pi. 22, fig. 11).

The structure of the hymenium is also the same as in that of

Form A.

The stipe is covered by a rind 20 to SO/x in thickness, formed of

a tangled mass of delicate hyphae 1 to 2ju, in diameter, arising as

branches from the hyphae of the context (pi. 22, fig. 13). The con-

text of the stipe consists of somewhat interwoven hyphae 4 to 6/a in

diameter. While branched and interwoven to a considerable degree of

complexity, the hyphae of the context always maintain a general

position parallel to the long axis of the stipe.

Ceriomyces crassus, Form A
Plate 22, figure 12

This is the most common form occurring in this region which

has been referred to Ceriomyces crassus by Murrill. The plants are

medium-sized, the pileus being 5 to 7 cm. broad, while the stipe is

5 to 6 cm. in length and 1.0 to 1.5 cm. in diameter. The surface of

the pileus is convex or sub-hemispherical, reddish in color and dry. The

context of the pileus is 8 to 10 mm. thick, white and turning to a

faint pink when cut and then returning slowly to the original color.

The tubes are 5 to 6 mm. long, white, not changing to blue, and stuffed

when young, mouths small (4 to 5 to a mm.) and circular. Spores

smooth, yellowish brown, 14 to 16 by 4 to S^n. The surface of the

stipe is a dirty white, somewhat roughened but not at all reticulate.

The stipe is slightly enlarged below. Context white and changing as

does the flesh of pileus. All parts of the j^lant turn blue when attacked

by insects but there is no change in color when the flesh is cut with

a knife.

Form A differs from the description of Ceriomyces crassus in the

following details. The flesh turns a faint pink when exposed to the

air and then slowly regains its original color. The tubes are white.
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and do not change color. The mouths are circidar and very small

(4 to 5 to a mm.). The spores are slightly more elongated. The

surface of the stipe is nearly white, roiig-hened but never reticulate.

All parts of the plants tui-n blue where attacked by insects.

Emphasis should be plaetnl upon the fact that a well-devoloped

and fairly thick veil is present in young' individuals referred to this

form. This veil can be seen in plants up to 1.0 to 1.5 cm. in length

but disappears later, leaving no trace either upon the stipe or upon
the margin of the pileus.

Specimens of this form of Ceriomyces crassus are filed in the

herbarium of the University of California under the following num-

bers: Xo. 33 collected at Brookdale in the Santa Cruz Mountains,

and No. 72 collected near Muir Woods, INIarin County. Material

showing the presence of the veil in the button state is preserved in

alcohol under No. 72.

Histology

Upon examination under the microscope the surface of the pileus

is seen to be covered to a depth of 200 to 220/i, with a felt of reddish-

])i-own liairs. These hairs are 4 to
8/i,

in diameter and have occasional

septa. Tliey contain a reddish-brown substance which is found in

greatest abundance near the tips of the hairs. These hairs are em-

bedded in a brownish .jelly to form a rather compact cuticle or rind.

Beneath this rind is the context, composed of tangled or felted hyaline

hyphae 4 to 8/a in diameter (pi. 24, tig. 21).

The hymenium is made up of basidia and paraphyses only, no

cystidia having been observed in these plants. The basidia project 1 or

2/i above the paraphyses. The subhymenial tissue is formed of hyphae
2 to -i/x in diameter, which contain a granular material and which

are 1)ut little interwined. At the center of the tissues between each

foui- tubes we find a darker mass of hyphae. These hyphae are

2 to 4/( in diameter and filled with a densely granulai- substance.

The hyphae are woven very closely together to form a dense and

rather opaque mass.

Tlie sni-face of the stipe is covered with a dense yellowish-l)rown

rind .")() t(t (lO/x in thiclcness made up of densely compacted hyphae
2 to -i/i ill diameter. The context of the stipe consists of hyphae
4 to

Sfj. in diameter Avhich are very much branched and ct-owded

together. The hyphae forming the context of the stipe are neai-]\-

hyaline and contain verv little uranular material.
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Ceriomyces crassus, Form B

Plate 22, figure 11

The form referred to above as C. crass us Form B has been coUocted

but once. The following description is based upon three mature or

possibly slightly over-mature specimens collected in ]\luir AYoods, iMarin

County, under madrone (Arbutus Menziesii) and Douglas fir {Pseudo-

tsuga taxifolia). These plants are now filed in the herbarium of the

University of California under No. 37.

The plants referred to as Form B are bro^^n in color, almost

indistinguishable from the dead madrone leaves among which they

grow. The pileus is 12 to 14 cm. in diameter and quite thick and

fleshy. The context is white, unchanging. The tubes are brown, with

small (1-3 to a mm.) circular mouths. The spores are smooth, brown,

9 to 10 by 3.5 to 4.5^. The stipe is 8 to 10 cm. in length, tapering

tow^ard the base. The upper part of the stipe is 4 to 5 cm. in diameter,

while near the base it is 2 to 3 cm. in diameter. The upper part of

the stipe is dark yellow-brown in color and reticulate, while the lower

half is smooth and almost black. The context of the stipe is white,

unchanging.

Form B differs from the plants referred to Form A in several

respects. The surface of the pileus is brown, while in the case of

Form A the surface is reddish. The pores are somewhat larger

in diameter in these plants. The upper part of the stipe is reticulate

and dark brown in color while the lower half of the stipe is smooth

and almost black. In Form A the stipe is even or the lower part is

slightly enlarged, but in Form B the stipe tapers toward the base.

Histology

The pileus is covered with long hairs 4 to 7/x in diameter and

160 to 220/x in length. Beneath the hairs we find a layer some 60/a in

thickness consisting of hyphae 2 to 4/a in diameter densely felted

together and surrounded by a jelly. The entire rind is yellow in

color as seen under the microscope. It is very difficult to be certain

of the structure since the material of these plants is very poor for

microscopic study. However, so far as one can determine from this

material, the surface layers appear to disintegrate after maturity is

reached, since, in most cases, the surface is merely covered with a

layer of nearly colorless jelly containing fragments of hyphae, spores,
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etc. Beneath the surface hiyer is the context, consistins: of nearly

hyaline hyphae 2 to 4/^ in diameter and very much interwoven.

The structure of the hymcnivnii is exactly similar to the hymonium
of Form A described above.

The reticulated upper portion of the stipe presents a very charac-

teristic appearance under the microscope. The reticulations appear

as ridges, 200 to 350/i, across at the base and rising 150 to 200/a above

the surface of the stipe. The depressions between the ridges, of course,

vary greatly in width, depending upon where the section was taken

(often 750 to 900;a) . The surface, both of the ridges and the depressions

between the ridges, is covered with a differentiated layer 45 to GOju in

thickness, formed of swollen, elub-.shaped tips of hyphae (J to 8/^i
in

diameter, curved outward so that they stand in a position perpen-

dicular to the surface at their point of origin. This layer is yellowish

brown in color. Below the reticulations where the surface of the

stipe is smooth, the surface rind is formed of the same sort of club-

shaped hyphal tips as described above, but here they are not, of course,

raised so as to form ridges.

The context of the stipe consists of interlaced hyaline hyphae 4

to 8fi in diameter (pi. 22. fig. 10).

It seems probable that in these plants the hymenium is decurrent

on the stipe for some distance below the tubes, because basidia are

sometimes found among the club-shaped cells on the reticulations.

They seem to be typical basidia with four sterigmata. although spores

were never observed attached to them.

Near the base, the stipe is covered with rind 200 to 250/x in thickness

formed of reddi.sh-brown hairs 4 to 8/x in diameter. These hairs are

very loosely interwined and appear to the naked eye as black scales.

Ceriomyces auriflammeus (Berk. & Cui-t.) Mun-ill

A single specimen of C. ai(ri/Unin)irus contributed by Dr. W. A.

I\Iurrill is described here for purposes of comparison. Murrill des-

cribes this species as follows :

Pileus convex to expanded, 6-8 cm. broad, 1-2 cm. thick, surface dry, slightly

viscid after a rain, tomentose, bright yellow, sometimes partially covered with

a scarlet j)ulverulence; marj^in thin, entire, context white, unchanging, some-

what colored just beneath the pellicle, not bittcM-, tubes plane or convex,

adnate, radially elongate near the stipe, decurrent, greenish-yellow; mouths

angular, usually slightly scarlet when looked at sidewise, especially in dried

plants, rarely conspicuously scarlet over most of the hymenium; spores ])ale
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yellow, smooth, oblong-ellipsoid, 9-11 by 3-4^; stipe enlarged above, usually

tapering below, but sometimes bulbous, very variable in size, 5-9 cm. long,

0.5-1 cm. thick, colored and clothed like the pileus, distinctly and beautifully

reticulate, sometimes entirely to the base.

While not a Californian plant, the description of C auriflammeiis

is placed here to increase the amount of material for comparison.

Histology

The surface of the pileus is but very slightly differentiated in the

single specimen examined. There is, however, a layer of densely

compacted hyphae some 20/a in thickness. This layer is made up of

brownish hyphae 3 to 5/* in diameter which are frequently branched

and densely interwoven. The context of the pileus is formed of

interwoven hyaline hyphae 6 to 10/a in diameter.

The hymenium resembles that of Cerioniyces communis, Form B,

in every detail.

The rind of the stipe presents a very characteristic appearance in

this plant. The surface is covered with a rind some 50 to 70/i, in

thickness. This rind is formed by the swollen tips of hyphae which

curve outward until they lie in a position perpendicular to the surface.

The individual hyphal tips vary greatly in their shape ; usually,

however, they are club-shaped, oval, or elongated. The are 8 to 12ju,

in diameter and contain a granular substance which is probably oil

from its general appearance. The hyphae of the context of the stipe

increase in diameter as the center of the stipe is approached. Those

immediately beneath the rind are usually about 4 to Gfx. in diameter,

while at the center the hyphae may attain a diameter of 20 to 25ix.

All the hyphae of the context are hyaline and lie in a position nearly

parallel to each other and to the long axis of the stipe (pi. 24, fig. 25).

SUILLELLUS IMurrill

Suillellus is a genus instituted by ]Murrill {Mycologia, Vol. 1, No. 1,

January 1909) to include plants previously referred to the section

^^ LuridV^ of the genus Boletus of Fries and later Avriters. Unlike

other genera instituted or adopted by Murrill, Suillellus is not charac-

terized by any morphological character which can be determined in

dried material. It differs from Cerioniyces only in one particular

and that is that the mouths of the tubes are red, and this red color is

not due to any permanent structure but simply to a red pigment which
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disappears on drying. Even this distinction breaks down in some

cases, for certain plants referred to Ceriomyces sometimes have tubes

with red months, for example C. auriflammeus.

Two distinct forms of Suillellus found in the Bay region of Cali-

fornia have been referred to a single species (S. Eastwoodeae Murrill)

by Dr. Murrill after an examination of dried material.

Suillellus Eastvv^oodeae ]\rurrill

Taking ^Murrill's description as a bavsis, S. Eastwoodeae may be dis-

tinguished from other species referred to this genus chiefly ])y its size

and the shape of the stipe. In SHillellus Eastwoodeae the stipe may
be as much as 9 cm. long and 7 cm. thick at the much swollen center.

The stipe is contracted at the apex and the base and is perfectly even

and glabrous. The plants are solitary. The thick hemispheric pileus

may be as much as 10 cm. in diameter. The surface is smooth and

glabrous, shining, and not at all viscid. The surface of the pileus is

very light brown in color, with an entire, slightly projecting margin.

The tubes are adnate or, in old specimens, may separate from the stipe.

The yellowish tubes are concave or plane in mass, with small angular

pink mouths. The yellowish-brown, smooth, oblong-ellipsoidal spores

are 11 to 12.5 by -1 to 5/x. The surface of the stipe is perfectly even

and glabrous, concolorous with a rosy tint in certain parts and yel-

lowish at the base. The context of the pileus is firm, white or light

yellow in color, and changes to blue when wounded Init later it re-

turns to its original color. The context of the stipe is yellowish-white.

The small tubes with red mouths are very characteristic and cannot

be readily mistaken in fresh material for any of our other species of

Boletaceae, though in dried plants the red color at the mouths of the

tubes disappears so that it is almost impossible to distinguish these

plants from cei-tain species of ('rrionnicfs except by the slia])e of the

stipe.

Suillellus Eastw^oodeae Form A

I'late 21, figure 7

The study of Form A was made upon a single dried specimen sent

in from the vicinity of Point Reyes. This specimen agreed in every

way witli the published description of N. Eastwoodeae, at lea.st in so

far as can be determined from dried material.



250 University of California Publications in Botany [Vol. 6

Histology

Upon examination under the microscope the surface of the pileus

is seen to be covered with a rind 20 to 25/x in thickness, formed of

intertwined broM'nish hairs 4 to 6/x in diameter. Beneath the hairs

there is a definite layer 60 to lO/x thick formed of hyphae which are

very firmly packed together. This inner layer differs from the outer

simply in the closer packing of the hyphae. Sometimes the surface

of the pileus seems to be covered with a jelly-like substance without

any hairs. This jelly is very likely formed by the breaking down of

the walls of the hairs soon after the plants reach maturity. The con-

text of the pileus is formed of intertwined hyaline hyphae ranging

in diameter from 4 to Sjx up to even 10 to 12/j,.

The hymenium consists of basidia and paraphyses only, no cystidia

having been observed. The basidia when mature rise above the para-

physes a distance of about 2/a.

The rind of the stipe varies considerably in its thickness. In some

places the rind is quite thick (40 to SOyii) but in other places it may
be only 10 to 20/x in thickness. In either case the rind is formed of

the same sort of hyphae. The hyphae forming the rind are 2 to 4/x

in diameter, brown in color and very closely woven together. Be-

neath the rind is the context, made up of hyaline hyphae 4 to G/x in

diameter near the surface and increasing in diameter up to 16 to 18ju,

as the center of the stipe is approached. The hyphae of the context

usually lie in a position generally parallel to the long axis of the stipe.

Suillellus Eastwoodeae, Form B

Plate 21, figure 6

The plants described below were determined by W. A. IMurrill from

dried material, as a form of Suillellus Eastwoodeae, but they differ

from that species in so many respects that they might well be con-

sidered to belong to a distinct species. The description given below is

based upon five specimens collected near Muir Woods, Marin County,

on October 21, just after the first heavy rain of the season. The plants

were growing in moist ground under the shade of a mixed forest of red-

wood (Sequoia sempervirens) , Douglas fir {Pseudotsuga taxifolia),

madrone {Arbutus Menziesii), live oak [Quercus agrifolia), and tan

oak (Pasania densiflora). Dried specimens of this form are filed in

the herbarium of the University of California under No. 239.
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The following is a brief description of SuiUelhis Eastwoodeae Form

B. Plants solitary on llic ground: pilcus thick, compact, hemispheric,

15-22 cm. broad, surface smooth, glabrous, not viscid, reddish brown,

margin entire; slightly projecting context firm, white or liglit yellow

changing quickly to blue when wounded and then slowly (or not at all)

changing to yellow and finally to a dirty white. Tubes adnate, sep-

arating with age, about 1.5 to 2.0 cm. long, concave to plane in mass,

yellow, mouths small, anguhir, red. Spores oblong-ellipsoidal, smooth,

brownish, 8 to 9 l)y 4 to 5/^. Stipe bulbous at the l)ase, reticulated

above the swelling, the stipe above the bull) is red, the swollen base is

brown. Stipe solid, context of stipe above bulbous base concolorous

with the context of the pileus and undergoing the same color changes.

The context of the bulbous portion of the stipe is brown, unchanging.

The stipe is 10 to 14 em. long, 6 to 7 cm. thick above the bulbous ])or-

tion, which is 8 to 12 cm. thick.

The differences between these plants and Suillellus Eastwoodeae

as described by jMurrill and illustrated by Form A are as follows : In

the first place the plants are very much larger in every way than are

those of S. Eastwoodeae as described by Murrill. The color of the sur-

face of the pileus is reddish in these plants, while in S. Eastwoodeae

it is described as light brown by ]Murrill. Moreover, the color-changes

differ somewhat. The tubes are considerably longer, being nearly

twice as long in .some individuals as are those of S. Eastwoodeae. The

spores also differ slightly in size. When we come to consider the stipe,

however, we find the greatest and most remarkable differences. In-

stead of being enlarged at the center as is described for S. Eastwoodeae

and illustrated in Form A, it is decidedly bulbous at the base. The

surface of the stipe of 8. Eastwoodeae is described by IMurrill as even

and glabrous, while in these plants the stipe above the bulbous portion

is decidedly reticulate.

Histology

Under the microscope the surface of the pileus is seen to be covered

with long hairs, 1 to 'lix
in diameter, and 80 to lOO/x in length. These

hairs are unbranched and have few septa. Below these hairs is a rind

40 to 50/A in thickness made up of brow^n, densely interwoven hyphae,

1 to 2ju in iliameter and septate. The context is formed by interwoven

hyaline hyphae 4 to 8/i in diameter (pi. 22, fig. 15).

The hymenium is made up of paraphyses and basidia and in this

form the basidia do not stand out above the paraphyses. There were
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no cj-stidia observed. The tissue between the tubes consists of inter-

woven hyaline hyphae -i^u in diameter.

In neither Form A nor Form B was there noted any histological

structure at the mouths of the tubes to which the red color might be

ascribed. The red color is probably due to a red pigment in the proto-

plasm.

The stipe has a rind about GO/x in thickness formed by the greatly

swollen tips of hyphae standing in a position nearly perpendicular

to the surface of the stipe. These swollen hyphal tips are 16 to 20ja in

diameter and 30 to ^Ofx in length. They are brownish-yellow in color.

Beneath this outer rind there is a tissue (the context) formed of inter-

woven hyphae varying in diameter from 2 to 6/x. These hyphae

gradually become greater in diameter and less densely interwoven as

the center of the stipe is approached. At the center the hyphae are

hyaline and 4 to 8/i, in diameter (pi. 22. fig. 14).

From the above description of the histology of Form B and of

Form A it can be seen that the plants referred to these two forms

differ from each other not only in details of their morphology but also

in the histology of both the surface of the pileus and the surface of

the stipe.

Suillellus Frostii (Russell) ]\lurrill

This is an Eastern species of Suillellus of which a dried specimen

was contributed by Dr. ]\Iurrill. Its histology is described here for

the purpose of comparison with the histology of our Californian species

of Suillellus.

Suillellus Frostii is described by ]\lurrill as follows : Pileus convex

to plane, gregarious, 6-15 cm. broad
;
surface glabrous, shining, viscid

in damp weather or when young, blood red. sometimes paler red with

patches of yellow ;
context firm, juicy, white or yellowish, scarcely

changing to greenish blue when wounded, taste mild
;
tubes adnate,

subdecurrent, depressed, straw yellow within, changing slowly to

greenish blue when injured, yellowish brown Mnth age, mouths large,

stuffed, edges blood red
; spores oblong-ellipsoid, smooth, brownish

yellow, with a greenish tinge when fresh, 12-15 X4-5/a. Stipe subven-

tricose, tapering upward, blood red, sometimes with yellow stains, be-

coming bluish green when handled, deeply and beautifully alveolate-

reticulate its entire length, solid, firm, yellowish within, 7-10X2 cm.

While this is not a Californian species and I have had to rely upon

dried material, an account of the histology is included here for pur-
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poses of comparison with that of our Califoruian forms referred to

*S'. Eastivoodeae.

Histology

The pileus is covered with a ritul 40 to 50/i, in thickness, made up
of dark brown liypliae densely matted together. Beneath this outer

layer is a second, 160 to llOfi in thickness. This second layer is lighter

in color than the outer and the hyphae composing it are not so closely

matted together, though they are somewhat darker and more closely

interwoven than are the hyphae of the context. Both layers of the

rind and also the context are made up of hyphae 4 to S/x in diameter.

The structure of the hymenium is the same in every detail as that of

Suillellus Eastivoodeae, Form A, previously described.

The surface of the stipe is protected by a rind 20 to 'SO/x in thick-

ness, consisting of an almost solid tissue formed of very densely com-

pacted dark-brown hyphae. The hyphae of the context lie nearly

parallel to each other and to the long axis of the stipe. These hyphae,

unlike those of most of the other plants I have investigated, are rather

dark in color. The hyphae of the context increase from 4/i, in diameter

near the rind to as much as 12 to 16/x at the center of the stipe. The

hyphae also become lighter in color as the center of the stipe is ap-

proached.

ROSTKOVITES P. Karst

This is a genus distinguished from Ceriomyces by the presence of

granular dots on the stipe and in this connection it may be well to

repeat that in Ceriomyces communis, Form B, structures are found on

the stipe which resemble the "glands" found in Rostkovites rather

closely. This fact would seem to indicate that the presence or absence

of glandular dots is merely a matter of their relative size and abund-

ance, rather than of their actual presence or absence. Certain species

of other genera are described as glandular dotted but these genera are

all distinguished from Bostliovites by the presence of an annulus.

Moreover, we shall see when we consider Boletus luteus that in this

species at least, which is described as possessing glandular dots on the

stipe, these dots are quite different in their origin from those in

Rostkovites.

Rostkovites is a siiiali genus comprising four North American

species. Of these four species two have been collected in California.

Most of the species of Rostkovites grow in the vicinity of coniferous
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trees. One species, R. granulatus, is found in great abundance in the

Bay region during a long season, coming up after the first rains in

October and continuing to appear from time to time until about April.

According to Murrill's description, the genus Bostkovites is made

up of forms having an annual terrestrial hymenophore and differing

from other genera of Boletaceae with ochraceous or brown spores by

the presence of glandular dots on the stipe, as well as in the absence of

an annulus. The surface of the pileus is viscid, glabrous or hirtellous,

and has a yellow context which does not change color when wounded.

The yellow tubes are adnate and exude drops of a liquid which

blackens upon drying. The smooth, oblong-ellipsoidal spores are

yellowish brown. The stipe is solid, glandular-dotted, but not reticu-

late. In our Californian species the context of the stipe is yellowish

and unchanging in color.

Rostkovites granulatus (L.) P. Karst

This is probably our most common species of the Boletaceae. It is

usually found under Monterey pine {Pinus radiata), though the plants

sometimes occur under other species of pine. The plants may be col-

lected at almost any time after the first rains of the season until a

hot, dry spell comes, usually some time in April.

Using Murrill's description as a basis, Rostkovites granulatus may
be described as including plants with a convex or nearly plane pileus,

the surface of which is very viscid or glutinous, with a surface cuticle

or "skin" which can be readily peeled away, exposing the white or

pale yellow context. The pileus varies in color from a light pinkish

or gray to a reddish brown color, or is often livid or sometimes spotted,

especially toward the center. The margin is sterile and usually in-

curved in young specimens. The context is thick and fleshy, white or

light yellow, and does not change to blue when wounded. The taste

is mild. The tubes are yellow, short (3mm. or less), adnate or sub-

decurrent, and plane in mass. They do not change color when

wounded. The large mouths are subcircular or angular, with black

granules in old specimens or drops of a whitish liquid in the younger

individuals. The spores are fusiform, varying in color from a light

yellowish brown to dark brown, 7.5 to 9.5 by 2.5 to 3.5/x. The stipe

is short, thick, subequal or enlarged below, white or pale yellow,

dotted with pinkish-brown droplets which become darker on drying.
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solid, white within, 2.5 to 5 cm. long and 1.0 to 1.5 cm. thick. The

pileus in our Californian plants is 4 to 12 cm. in diameter.

The Californian plants referred to R. granulatns agree very well

with the above description and come well within the limits of the

species as described above. The surface of the pileus in the plants of

this region varies in color from a light gray to a very dark brown, and

is always very viscid.

Histology

When examined under the microscope the surface of the pileus is

seen to be covered with long hairs. These hairs are about 4/£ in

diameter and 250 to 800|li in length. The walls are very gelatinous

and are embedded in a purplish jelly. In fresh material the hairs are

very hard to distinguish, since they are almost concealed by the jelly.

In dried material the hairs are brownish and are filled with certain

peculiar black dots which are probably similar to the black dots

formed by the drying of the liquid given off by the glands. The con-

text is made up of tangled hyaline hyphae, 2 to 3/i. in diameter. In

dried material black masses or dots are found in the context. These

masses are sometimes 10 to 12^ in diameter, irregular in shape and

appear to be of the same material as the black dots found in the hairs

(pi. 25. fig. 31).

In the hymenium the basidia and paraphyses are found along with

certain peculiar cystidia or glandlike structures to be described below.

These glands are most abundant near the mouths of the tubes but also

occur some distance back of the mouths (pi. 25, fig. 28).

The term "glands" is used for certain peculiar structures espe-

cially characteristic of species of Rostkovites. These structures re-

semble cystidia rather closely and have been so designated by Levine,

1913. Similar structures have also been observed in Ceriomyces com-

munis. Form B, on the stipe, as has been described. The glands appear
under the microscope as clusters or nests of large, swollen, hyphal

tips, dark in color and projecting some distance out into the tubes or

above the surface of the stipe. The individual cells are club-shaped,

30 to lOfx in length and 5 to 8/li in their shorter diameter. They pro-

ject 30 to 50/u, above the level of the hymenium, or above the surface

of the stipe as the case may be. Tlie glands occur in clusters of from

four or five up to several hundred. The larger clusters are 100 to

500/x, in diameter and appear as black dots or granulations at the

mouths of the tubes and on the stipe. The cells l)ranc'h from the
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hyphae immediately below the hymenium or surface of the stipe and

force their way up through the hyphae, or basidia as the case may be.

The glands are usually dark brown in color, or hyaline if empty. They
secrete or give off a milky juice which sometimes appears in drops at

the mouths of the tubes or on the stipe. Under the microscope the

liquid is seen to be made up of a fluid, colorless portion and numerous

globular particles, 1 to 2fx in diameter, resembling conidia in some

respects, but giving a red reaction with tincture of alkanna, indicat-

ing them to be of a resinous or oily nature. When this liquid dries

it becomes a dark brown.

The stipe has a thin rind, 16 to 20jt(, in thickness, formed of the

swollen tips of hyphae curved outward so that they stand in a position

perpendicular to the surface. These swollen tips are 8 to 12/a in

diameter. Clusters of glands similar to those found in the tubes also

occur on the surface of the stipe. Some of these clusters are 280 to

350/x in diameter. The context of the stipe consists of hyphae 2 to 4ft

in diameter and lying nearly parallel to each other and to the long

axis of the stipe.

Rostkovites granulatus (Eastern)

A single dried specimen from the Eastern United States was con-

tributed by Dr. W. A. Murrill. Its morphological characters, so far as

could be determined from dried material, agreed in every respect with

our Californian plants referred to this species. An examination of

the histology of this plant was made for purposes of comparison with

the histology of our Californian species.

Histology

The surface of the pileus is but very slightly differentiated. The

hyphae are somewhat more densely intertwined and darker in color

than are the hyphae of the context, but there is absolutely nothing like

the long hairs found in the Californian plants referred to this species.

The hyphae of both the surface and of the context of the pileus are

3 to 4/x in diameter (pi. 25, fig. 32).

The structure of the hymenium is the same in every respect as in

that of the Californian form, except that the glands are less abundant.

The surface of the stipe is covered by a definite rind 50 to 60/t in

thickness. The outer layer of this rind is formed of club-shaped,
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swollen ends of liyphae, 4 to lO/j. in diameter. Below these swollen

hyphae tips is a layer formed of densely interwoven hyphae, 2 to Sfi

in diameter. The rind is dark brown in color. The hyphae making

up the rind arise as branches from the hyphae of the context. The

context is made up of hyaline hyphae, 4 to 8fx.
in diameter, which lie

parallel to each other and to the long axis of the stipe. Glands like

those previously described under the Californian form are found on

the surface of the stipe (pi. 25, fig. 29).

Rostkovites californicus (Murrill)

Plate 21, figure 8

The plants referred to under this name were sent in by Mr. F. H.

Bolster of Grass Valley, California, and were then referred to Dr.

"W. A. ]\Iurrill, by whom they were recognized to be a new species,

which was described by him as Rostkovites californicus in Mijcologia,

Vol. VII, No. 1.

They were sent to Dr. Murrill in the dried condition, but the speci-

mens were accompanied by notes made by myself from the living speci-

mens. Specimens of R. californicus are filed in the University of Cali-

fornia Herbarium under No. 251.

Rostkovites californicus may be described as follows. The pileus

is 6 to 9 cm. broad, convex to plane, surface brown, smooth, subto-

mentose, viscid when fresh, margin even. The context is fleshy, light

yellow, unchanging, taste mild. Tubes adnate, yellow, -t to 6 mm. long.

Mouths large, angular. Spores obhmg-ellipsoidal, 7 to 8 by 3.5 to 4/*,

brown and smooth. Stipe 3 to 6 cm. long and 1.5 to 2 cm. thick, equal

or slightly enlarged at the base. Surface yellow with black dots or

granulations. Context yellow, unchanging, somewhat fibrous at the

base.

The plants referred to R. californicus differ from R. granulatus es-

pecially in the subtomentose surface of the pileus. The spores are

also slightly smaller.

Histology

The surface of the pileus is covered with long hairs, 8 to 10/u. in

diameter and 200 to 250/i, in length. These hairs are embedded in a

purpli.sh jelly which, with the hairs, forms a distinct cuticle or rind.

Beneath the hairs is a tissue made up of densely intertwined hyphae,
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some -i/M in diameter. This layer, together with the hairs and jelly,

form a definite surface "skin" which can be readily peeled away from

the context. The context of the pileus consists of very densely inter-

twined hyphae, 8 to 12/i, in diameter, with thick walls (Ifi) and con-

taining granular contents (pi. 24, fig. 23).

The structure of the hymenium and of the tissue between the tubes

resembles the corresponding structures in R. graniilatus except that

the glands appear to be less numerous.

The surface of the stipe is nearly covered with "glands" similar

in every respect to those of B. grannlatus. Over the surface which

is not occupied by glands there is a differentiated rind formed by

slightly swollen tips of hyphae standing in a position perpendicular

to the surface. These hyphae are rarely more than 1 or 2/^ in diameter

and are brownish in color. The hyphae of the context of the stipe are

8 to 12^ in diameter and lie in a position parallel to each other and to

the long axis of the stipe. The hyphae increase in their diameter as

they approach the center of the stipe, where they may attain a diameter

of 16/x,. The hyphae forming the context contain a granular substance

(probably an oil). Drops of oil are visible among the hyphae in

abundance.

BOLETUS (Dill.) L

The genus name Boletus has been retained by ]\Iurrill for the

ochraceous or brown-spored species of the Boletaceae which possess

an annulus and the top of whose pileus is smooth and viscid. Boletus

luteus is the only species of the Boletaceae described by Linnaeus

which has an annulus. This species is the type of the genus Boletus

as limited by Murrill.

As limited by Murrill, the genus Boletus includes plants with an

annulus and a smooth, viscid pileus. The hymenophore is annual and

terrestrial. The context is white or yellowish. The small, angular

yellowish tubes are adnate and are covered by a veil. The smooth,

yellowish-brown spores are oblong-ellipsoidal or, rarely, globose. The

solid stipe is central, often glandular, dotted and annulate.

Boletus luteus L

Plate 21, figure 9

Dried specimens of certain of our Californian plants were sent to

Dr. Murrill, who referred them to Boletus luteus. Based upon the

description by Murrill, Boletus luteus may be described as follows:



1916] Yates: Histology of Californian Boletaceae 259

Plants having glandular dots upon the stipe whose surface is, how-

ever, not at all reticulate. Pileus convex or nearly plane with age,

surface yellow, yellowish-brown, or reddish-brown or streaked. Sur-

face smooth and quite viscid. jMargin thin and entire. Tubes adnate

or slightly decurrent, short (1.5 to 2.5 mm.), and somewhat depressed

in mass. The tubes are dark yellow and unchanging. iMouths circular,

large, 1 mm. in diameter. Spores smooth, yellowish-brown, oblong-

fusiform, 6 to 9 by 2.5 to 4^. Stipe solid, nearly equal or slightly

tapering toward the base, light yellow or reddish-brown, witli glandular

dots both above and below the annulus. Context of the pileus pale

yellow and unchanging when wounded or sometimes becoming darker

with age. Context of the stipe yellowish and unchanging. Pileus

5 to 10 cm. broad, and stipe 3 to 6 cm. long and 1 to 2 cm. in diameter.

The Californian plants differ from the description given above in

only a few minor details. The tubes change to a faint tan color when

bruised and their mouths are angular. The spores are slightly larger

(8 to 10 by 3 to 4.5/x). The stipe is nearly equal, with a context which

changes to blue at the base where the plants are usually attacked by
insects. The annulus is present at first but soon disappears, apparently

deliquescing and leaving a brownish substance on the stipe which

sometimes appears reticulate.

A considerable number of specimens of Boletus lute us have been

collected in the vicinity of Muir Woods and Point Reyes, both localities

being in Marin County but separated by a distance of about thirty

miles. Dried specimens of these plants are filed in the Herbarium of

the University of California under Nos. 236 and 243.

Boletus luteus occurs in this region in cool, moist, mixed woods.

The plants grow on the ground under redwood {Sequoia sempervirens) ,

Douglas fir (Pseudotsuga taxifoUa), Bishop pine {Pinus muricata),

^Madrone {Arbutus Menziesii) ,
coast live oak {Quercus agrifolia) and

tan oak {Pasania densiflora) . The plants appear after the first rains

of the season, usually during the latter part of October, remain above

ground only a short time and then are not found again until the fol-

lowing season.

No eastern material of this species w^as available, for examination,

and consequently I can describe the histology of the Californian plants

onlv.
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Histology

Under the microscope the surface of the pileiis is seen to be cov-

ered with slender hairs 1 to 2/x in diameter and about 120/a in length.

These hairs are dark brown in color and septate (pi. 25, tig. 27).

The context of the pileus is made up of hyaline, much branched

hyphae 8 to 12/* in diameter.

The hymenium has a rather characteristic structure in Boletus

luteus. The basidia project almost 12/x, above the club-shaped para-

physes. There are also certain clusters of cystidia present. These

cystidia are 6 to 8/u, in diameter and project 25 to 30/t above the

paraphyses. The cystidia often occur in groups of 2 or 3 and in such

cases they often bear a striking resemblance to the "glands" found

in species of Rostkovites.

The surface of the stipe also has a very characteristic structure in

Boletus luteus. On the outside is seen a honeycomb-like material

which is almost black in mass but of a brownish-yellow color in thin

section. This mass is formed of hyphae 2 to 3/x, in diameter. The

openings in the honeycomb are 5 or 6 sided and about 40/a in diameter,

with partitions 8/a in thickness between the openings. This layer is

some lOOfx in thickness but does not occur uniformly over the surface

of the stipe. It is these patches of black "honeycomb" which appear

to the naked eye as black dots or granules.

Beneath the "honeycomb" is a rind which extends uniformly over

the surface but varies in thickness from 20 to 60/x. This rind is made

up of densely interwoven hyphae, 4 to 6/a in diameter, which arise as

branches from the hyphae of the context. The hyphae of the rind are

light yellow in color, while those of the context are hyaline, 4 to 10/u,

in diameter just beneath the rind and increasing to 20/x in diameter

near the center of the stipe. Near the periphery of the stipe the hyphae

lie in a position nearly parallel to each other and to the long axis of

the stipe, but toward the center there is an abundant branching and

anastomosing of the hyphae which gives rise to a pseudo-parenchy-

matous tissue (pi. 25, fig. 30).
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SUMMARY

The general purposes of the studies leading up to this paper, as

outlined at the beginning, have been:

1. To extend so far as possible the knowledge of the species of

Boletaceae growing in California, about which there existed at the be-

ginning of the work very little, if any, certain information.

2. To make such a study of the histology of the various species of

the Boletaceae as to assist in furthering our knowledge along the two

following lines: (1) To determine, as accurately as possible, the de-

tails of the individual species; and (2) to compare the histology of

different individuals of the same species as well as of individuals re-

ferred to different species.

3. To obtain, if possible, histological characters which might be ap-

plied to dried or living specimens to confirm, or to bring into question,

determinations made according to general morphological characters.

The results of this investigation are briefiy summarized below,

although it has been found that a much more extensive examination of

living material from more widely separated localities, as well as of the

type specimens, will be necessary before the problems outlined above

can bring forth accurate and explicable results.

First : we have seen that there were formerly attributed to Cali-

fornia some sixteen species of Boletaceae, but not all of these are to

be considered so definitely referred as to pass without challenge. In

the attempt to extend the knowledge of Californian species of this

family there have been fairly certainly found to be some six well-

defined species as commonly considered and under three of these it

has also been possible to separate out certain definite forms. From

Ceriomyces communis, for instance, there have been separated out four

forms, from Ceriomyces crassiis two forms, and from SuilleUus East-

woodeae two forms, so that altogether we have eleven dift'erent forms,

some of which, at least, appear to be entitled to consideration as sep-

arate entities. There are doubtless many other forms to be found in

California, since Harkness and ]\Ioore credit the Bay region with .some

sixteen species, but it is impossible at present to verify their de-

terminations.

In regard to the second object of the study, it has Ixh'u possilile

to give, in fair detail, the histology of these different species and forms.
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In the investigation of our Californian plants there have been

found, as has been brought out in the detailed description, important

differences in the histology as well as in the morphology of plants

referred to the same species. These differences appear to be greater

than can be explained merely by variations due to habitat, difference

of season, or mere individual variation. In several of the forms con-

sidered, plants have been found from widely separated localities ex-

hibiting the same morphological and histological differences and plain-

ly to be referred to the same form.

In the comparison of our Californian plants with plants from the

Eastern United States seemingly important differences in the histology

and morphology have been observed. In this ca.se, however, it is im-

possible to say how characteristic the structures seen in the plants

from the Eastern United States may be, since in each case the material

from the East was limited to a single individual.

In view of the limited amount of material ob.served in many of the

Californian plants and in all the eastern plants, I have preferred to

arrange the species and the forms under the species to the species to

which they were referred by Dr. W. A. Murrill. It seems probable,

however, that a more extensive investigation over a longer period and

with more abundant material, both of individuals and of species and

forms, Eastern and European as well as Californian, may indicate that

certain of our Californian plants which have been discussed in this

paper as forms should be elevated to specific rank. It is probable

that some, if not all, of the Californian plants referred to, may differ

sufficiently from the Eastern plants now referred to the same species,

to cause their being placed ultimately under separate species.

There are several lines, as indicated above, along which future in-

vestigation may lead to valuable increase of our knowledge of the

Boletaceae. As has been stated previously in this paper, a veil has

been found in at least two forms of Ceriomyces referred to two

different species. In both these species the presence of a veil has not

been previously described. It is true that in both causes the veil is

present only in the younger individuals, and later entirely disappears,

being persistent neither as an annulus nor as a fringe on the margin

of the pileus, but since in other species of Ceriomyces, cf. C. Zelleri

(Zeller, 1914), there is no evidence of a veil at any time during the

development of the sporophore, a very important line of cleavage is

indicated in this genus. Those forms with a veil in the early stages
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lean toward such genera as Boletus, Boletellus, etc.. while the gymno-

carpous forms tend toward genera in which the annulus is wanting, as,

for example, the genus Kostkovites. In regard to the absence of the

veil in liostkovites I may state here that, while I have made no such

careful study as Zeller made of the young stages of C. Zelleri, I have

had an abundance of material in verj' young stages and have not

noticed the occurrence of a veil in any of this material. A veil rudi-

ment may, of course, be present, but there is nothing comparable to

the very marked veil found in individuals referred to Ceriomyces com-

munis and Ceriomyces crassus.

Another fact which points toward the view that Ceriomyces is a

genus of relatively undifferentiated forms is the occurrence of struc-

tures resembling "glands" on the stipe of certain plants referred to

Ceriomyces communis. These "glands" attain their maximum de-

velopment in species of Rostkovites. It is true that the stipe in certain

other genera is described as glandular dotted, but, as has been previ-

ously explained, in the case of Boletus luteus, at least, the glandular

dots are very different in their origin and structure from those found

on the stipe of species of Rostkovites.

Again, when we consider Suillellus, we find certain species, or at

least certain individuals, referred to Ceriomyces taking on something

of the distinguishing characters of Suillellus, that is. the red mouths

of the tubes. Ceriomyces auriflammeus has tubes with mouths which

are red at least in a certain sen.se.

When we come to the third j^art of our problem, that of finding

histological characters to aid in the determination of fresh or more

especially of dried material, the results of this investigation must be

said to be inconclusive so far as general and extensive recognition is

concerned. For example, at the present stage of the investigation it

would he impossible to construct a generic key or a specific key to the

species, based upon histological characters alone. However. I do find

it possible to determine, by their histology, the different forms under

the species, both as to their identity and as to their separation from

other forms referred to the same species. AYhile at present I am not

able to bring forward hi.stological details to separate all the species, it

seems probable that this might be possible if the series of species de-

scribed as to their histology were sufficiently large.

Finally, it may be well to state that the results of this study have

been to increase my own belief, at least, in the constancy of certain
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minor morphological characters as associated with certain definite

and peculiar histological characters as criteria for the separation of

the different species and forms.

I desire to express here my thanks and appreciation to Professor

W. A. Setchell, to whom I am indebted for many helpful suggestions

made from time to time during the progress of this investigation. He
has most freely given me of his time and the benefit of his mature

judgment in the preparation of material and as to the value of certain

of the histological characters discussed in this paper.

Transmitted April 16, 1915.
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EXPLANATION OF PLATES

PLATE 21

Fig. 1. Longitudinal section of an individual of Ceriomyces communis, Form

C, showing the long slender stipe and the cracked surface of the pileus (No.

240). X 1/2 diam.

Fig. 2. Longitudinal section of an individual of Ceriomyces communis, Form
A (dried specimen contributed by Dr. W. A. Murrill). X % diam.

Fig. 3. Longitudinal section of an individual of Ceriomyces communis, Form
E. (No. 241). X 1/2 diam.

Fig. 4. Longitudinal section of an individual of Ceriomyces communis, Form

B, showing the short, thick fleshy stipe abruptly attenuate at the base.

X % diam.

Fig. 5. Longitudinal section of an individual of Ceriomyces communis, Form

D, showing the thick stipe enlarged below. (No. 238). X % diam.

Fig. 6. Longitudinal section of an individual of Suillellus Eastwoodeae, Form

B, showing the thick, fleshy pileus and the large stout stipe with the lower

portion decidedly bulbous. (No. 239). X ^^ diam.

Fig. 7. Longitudinal section of an individual of Suillellus Easticoodeae,

Form A, showing the stipe swollen at the middle. (Reconstruction from dried

material). X ^2 diam.

Fig. 8. Longitudinal section of an individual of BostJcovites californiciis,

(No. 251, dried specimen). X Vy diam.

Fig. 9. Longitudinal section of an individual of Boletus luteus showing the

annulus. (No. 236). X 1/2 diam.

[266]
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PLATE 22

Fig. 10. Cerioviyces crassus, Form B. This is a section of the surface of

the stipe and part of a reticulation and indicating something of the relative size

and arrangement of the liyphae. (No. 37, from dried material). X 250 diam.

Fig. 11. Ceriomyces crassus, Form B. A longitudinal section of an indi-

vidual showing the decided taper of the stipe toward the base. (No. 37).

X Vn diam.

Fig. 12. Ceriomyces crassus, Form A, showing the stipe slightly enlarged
toward the base. (No. 72). X VL* diam.

Fig. 13. Ceriomyces crassus var. separans. A section of the stipe showing
the rind and a few hyphae of the context (dried material contributed by Dr.

W. A. Murrill). X 250 diam.

Fig. 14. Suillellus Eastwoodeae, Form B. A section of the stipe showing
the rind. (No. 239). X 250 diam.

Fig. 15. Suillellus Eastwoodeae, Form B. A section of the surface of the

pileus showing the long hairs, the rind of interwoven hyphae and an indication

of the structure of the context. (No. 239). X 250 diam.

[268]



UNIV. CALIF. PUBL. BOT. VOL. 6 [YATES] PLATE 22

mM







PLATE 23

Fig. 16. Ceriomyces communis, Form E. A section of the surface of the

pileus showing a rind formed of an outer layer of long hairs and an inner layer

made up of densely interwoven hyphae. (No. 241). X 250 diam.

Fig. 17. Ceriomyces communis. Form B. A section of the jtileus showing
the general arrangement of the hairs on the surface. (No. 77). X 250 diam.

Fig. 18. Ceriomyces communis, Form B. A section of the surface of the

pileus showing the arrangement of the hairs. (No. 77). X 250 diam.

Fig. 19. Ceriomyces communis, Form C. A section of the pileus showing
the tufted appearance of the surface hairs and the tangled hyphae beneath the

tufts. This section also show's a few of the hyphae of the conte.xt. (No. 240).

X 250 diam.

Fig. 20. Ceriomyces cornmunis, Form D. A section showing the hairs on the

surface of the pileus. (No. 23S). X 250 diam.

[270]
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PLATE 24

Fig. 21. Ceriomyces crassus, Form A. A section showing the hairs on the

surface of the pileus and something of the structure of the context. (Dried

material, No. 72). X 250 diam.

Fig. 22. Ceriomyces communis, Form A. A section showing the structure

of the rind on the surface of the stij^e. (Dried material contributed by Dr.

W. A. Murrill). X 250 diam.

Fig. 23. liostkovites californicus. A section of the pileus showing the hairs

on the surface and something of the structure of the context. (Dried material,

No. 251). X 250 diam.

Fig. 24. Ceriomyces communis, Form A. A section of the surface of the

pileus showing the very slight differentiation of the rind. (Dried material

contributed by Dr. W. A. Murrill). X 250 diam.

Fig. 25. A series of sections of Ceriomyces auriftammeus showing the struc-

ture of the stipe. (All from dried material contributed by Dr. W. A. Murrill).

All X 250 diam.

(a) A section showing the structure of the rind.

(6), {c) A single hypha from the context showing the relative length and

diameter of the divisions.

(d) This figure shows the typical method of branching of the hyphae.

(e) This figure shows the union of two hyphae.

Fig. 26. Ceriomyces communis. Form B. A section showing the surface of

the stipe with the hyphae lying parallel to the surface and a single tuft made

up of gland-like hyphal tips. (No. 238). X 250 diam.

[272]
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PLATE 25

Fig. 27. Boletus luteus. A section sliowiiig the hairs on the surface of the

pileus. (No. 236). X 250 diam.

Fig. 28. EostJcovites granulatus. A longitudinal section of the hymenial

layer showing the paraphyses, a basidium with spores, a cluster of glands, and

the sub-hymenial layers. X 550 diam.

Fig. 29. Eostkovites granulatus. A longitudinal section of the stipe showing
the structure of the rind. (Dried material contributed by Dr. W. A. Murrill).

X 250 diam.

Fig. 30. Boletus luteus. A longitudinal section of the stipe showing the

rind and the context. (No. 236). X 250 diam.

Fig. 31. Eostkovites granulatus. A section of the surface of the pileus

showing the dark granular masses in the context and the long hairs. (From
dried material; in fresh material the hairs are embedded in a dense jelly.

(No. 37). X 250 diam.

Fig. 32. Eostkovites granulatus. A section of the surface of the pileus

showing the lack of differentiation in the structure of the rind. (Dried ma
terial contributed by Dr. W. A. Murrill). X 250 diam.

[274]



UNIV. CALIF. PUBL. BOT. VOL. 6 [YATES] PLATE 25





UNIVERSITY OF CALIFORNIA PUBLICATIONS
IN

BOTANY

Vol. 6, No. 1 1, pp. 275-356, plates 26-30 Issued March 31, 1916

A REVISION OF THE TUBERALES OF

CALIFORNIA

BY

HELEN MAKGAEET GILKEY

CONTENTS
PAGE

I. Introduction 275

II. Materials and Technique : 277

III. Distribution in California 279

IV. Economic Importance 280

V. Morphology and Phylogeny 281

VI. Synopsis of Revision 287

VII. Special Morphology and Taxonomy 288

VIII. Key to Genera 342

IX. Acknowledgments 342

X. Diagnoses of New Genus and New Species 343

XI. Works Referred to 347

XII. Explanation of Plates 348

I. INTRODUCTION

Of all members of the vegetable kingdom, the longest, perhaps, to

remain in absolute obscurity as to their manner of growth and methods

of reproduction, were the truffles and their allies. Practically no

study had been made of their life-history or relationships until the

beginning of the nineteenth century, when four species were described

by Persoon in his Synopsis Fungorum. Twenty years later. Fries

added eight species distributed through four genera. But the first

real critical study of these plants was made by A^ittadini, who pub-

li.shed in 1831 his Monograpliia Tuhcraccarum containing in thirteen

genera seventy-three species. These pioneer workers were followed

by Klotsch, Corda, and by the Tulasne brothers, whose Fungi Hypo-

gaei with its twenty-one exquisite plates, appearing in 1851, is still
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one of the most valuable contributions which have been made to the

subject. Within recent years, Professor Oreste Mattirolo of the Uni-

versity of Turin, Italy ;
Professor Edward Fischer of Bern, Switzer-

land
;
Fedor Bucholtz; Professor Th. M. Fries of the University of

Upsala, Sweden, and others, have added to our knowledge of these

plants.

All the studies mentioned, however, have been principally of Euro-

pean forms. In Fischer's review of the Tuberales for the Pflanzen-

familicn in 1897, only one species was reported from North America
;

and except for the work of Spegazzini in Argentina, and Harkness in

California, the hypogaeous fungi of the western hemisphere have been

quite neglected. The fact that they are little known in comparison

with those of Europe may be accounted for by the supposition that our

hypogaeous flora is less rich than that of the other continent
;
but a

more reasonable explanation at present is, perhaps, that attention has

not been attracted to them by an overcrowded population necessitating

the utilization of every possible natural resource. In any case, mate-

rial is present in some quantity, for occasional specimens have been

reported from New York, Pennsylvania, Louisiana, Minnesota, and

Michigan, as well as California, and at least small collections are

known to have been made in various other parts of the United States.

Much of this material, however, has perhaps been picked up by acci-

dent, and no attempt, so far as known, has been made to assemble data

for a systematic account of the hypogaei of America.

In 1899, a paper entitled "California Hypogaeous Fungi" was

published in the Proceedings of the California Academy of Sciences

by Dr. H. W. Harkness, a retired physician living at the time in San

Francisco. He had long been interested in the neglected fungus flora

of the west, and had published, with Justin P. Moore, nine years previ-

ously, a catalog of the Pacific Coast fungi. The results of his scien-

tific labors appeared from time to time in Grevillea, the Bulletins and

Proceedings of the California Academy of Sciences, and other journals.

Harkness' paper dealing with the hypogaei was received with con-

siderable interest, since it was the first work of its kind in North

America. Unfortunately, however, no keys are included, and the de-

scriptions are so abbreviated that one who has not the privilege of

access to the type material finds the paper of little value in the placing

of unknown plants. In spite of this, much credit is due Dr. Harkness

for his pioneer work carried out under various difficulties, in collecting

and arranging the species so far as they were known at that time.
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II. MATERIALS AND TECHNIQUE

Tlie collection assembled during the twenty-five years that Dr.

Ilarkness studied the fungi of the Pacific Coast is said to have aggre-

gated ten thousand species. Some of these were acquired by purchase

or exchange, but the most were native plants of California, the range

of territory covered extending from JMount Shasta on the north to

Fort Yuma on the south, and from the seashore to the eastern limits

of the Sierras (Harkness, 1880, p. 1). Of this collection the greater

part became the property of the California Academy of Sciences whose

headquarters were in San Francisco. Unfortunately, the herbarium

of the Academy was largely destroyed by the fire of 1906, the only

specimens of fungi saved being those designated as types of new

species, which were rescued with much difficulty and hardship by Miss

Alice Eastwood, curator of the herbarium. However, before this time,

but after the death of Dr. Harkness, the main collection of hypogaei

came into the possession of Leland Stanford Junior University, at

Palo Alto, so this portion escaped. Through the kindness of Pro-

fessor Le Roy Abraras, curator of the herbarium at that institution,

full facilities for the examination of the collection were enjoyed. Only

three types of the ascomycetous hypogaei are missing. These are not

noted on the list of numbers representing the fungi in the California

Academy herbarium saved from the fire—for which list I am indebted

to ]\Irs. Katherine Layne Brandegee of the University of California—
so it is probable that they are not now in existence.

The Harkness collection consists of
' '

approximately three hundred

species," of which nearly one-third are ascomycetous. The specimens

are preserved in 95 to 100 per cent alcohol, in bottles, and are labeled,

usually, with both numbers and names, though in some cases neither

is present. While most of the specimens are Californian, a few are

from European herbaria. No data whatever are to be found for the

unlabeled material, except a quotation from Dr. Gustav Eisen, the illus-

trator of the Harkness paper, who believed it to have been collected

after the publication of the latter. Of many species little material is

present, a number having only a portion of an ascocarp remaining.

In addition to the specimens, there is a large numlxn- of slides in

the collection. Some of the sections were hand-eut and mounted in

glycerine, while tiic remainder, which were made by microtome, were

preserved in balsam. The latter, according to Dr. Eisen, were the

I
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ones used principally for his illustrations. All the slides are, however,

at the present time almost worthless. Those in glycerine are unsealed,

and consequently suffered seriously during shipment. Those in

balsam were less injured, but little remains to be seen of the delicate,

colorless fungal tissues. It has been necessary, therefore, with nearly

every specimen, to make new sections; and in cases in which only a

small part of a type remains, the matter of securing for sectioning a

portion from the most desirable location without injuring the value

of the remainder of the plant has been a delicate one. Some of the

ascocarps are riddled by insect work, which is a particular disad-

vantage in cases of scanty material.

Another difficulty met in working over the collection has resulted

from various confusing discrepancies of numbers and names. In

several instances, one species is discovered to have been described

under three or four different names
;
or a plant cited in the Hypo-

gaeous Fungi of California as a particular species is found in a bottle

bearing a different label. Two young specimens were published under

different specific names from the mature plant, one even appearing in

a separate genus. Sometimes two species are cited under the same

number, and occasional bottles bear two numbers. The solution of

such difficulties is rendered more difficult by the very meagre descrip-

tions in the Harkness paper, and by the fact that when a plant was

considered identical with a previously described species, the original

description was quoted, generally in abridged form, and no critical

notes added. The collection as a whole, however, has been found to

be in good condition
;
of some species there is ample material, and it

has been possible in most cases to obtain very satisfactory sections.

In addition to the Harkness collection, the hypogaei in the her-

barium of the University of California have been available for study.

This collection, made principally by Professors "W. A. Setchell and

N. L. Gardner, numbers at present about four hundred and fifty speci-

mens, of Avhich nearly one hundred are ascomycetous. As a provision

against any possible accident or emergency, material of nearly every

species is preserved both in dried form and in alcohol. The mistake

was made at first of preserving the specimens in formalin, but it was

soon discovered that these became too soft to section. Ninety-five per

cent alcohol was substituted and the material so preserved retained

its original firmness.

Besides the Californian species present in the University collection,

there are two species of Tuher from Professor Kauffman of the Uni-
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versity of ]\Iichigaii, one from Professor F. Butters of the University
of ^Minnesota, and specimens of a Tuher collected by Professor

Gardner in Iowa. There has also been available for comparison Euro-

pean material received from Professors JMattirolo of Italy and Fischer

of Switzerland. Unfortunately, however, it lias been impossible to

examine types of European material, and all classifications bavc de-

pended of necessity upon published descriptions and illustrations.

In preparation for study, alcoholic material was soaked in water

for some time, then sectioned by Professor Gardner's adaptation of

the Osterhout freezing method of cutting (Osterhout, 1896, p. 195).

Sections from 5 to 15/^ were made, those of IQjx being found in nearly

all cases most satisfactorv. Tbe material in formalin was similarlv

treated, but in every case was too soft to section successfully. The

only stain employed was Fuchsin S (Griiblers) in acidified alcohol,

which was sufficient clearly to contrast cell walls and contents.

III. DISTRIBUTION IN CALIFORNIA

Of the distribution of hypogaei in California much is yet to be

known, for though the field thus far covered by collectors is compara-

tively broad, the work done has necessarily been more or less desul-

tory. Dr. Harkness (1899, p. 242) ])ounds the region over which he

collected

on the north by the California State line, on the south by the Tehachapi range,

by the sea-coast on the west, and the Valley of Donner lake upon the east—an

area exceeding 400 miles from north to south, and some 300 miles from east to

west, and within which are to be found the Coast Range mountains, with the

dense forests of Sequoias, and the Sierra Nevada mountains rising to an eleva-

tion of 8,000 feet.

As to the seasons, he says (pp. 2-42-243) :

Many species may be found soon after the first autumnal rains, especially if

the rain is followed by a period of sunshine and mo<lerate heat. If these con-

ditions continue during the entire rainy season, nuuli nmtorial may ])e col-

lected during the winters. The most proiluctive season, however, is that of

early spring, as it seldom fails during these months that there are warm rains

followed by sunny days. If, as it sometimes happens, there is an abundant

precipitation of moisture, good material may be found even late into the

spring. After the close of the rainy season, but little is to be found, unless it

be upon the banks of mountain rivulets, or in a few favored spots where there

exists sufficient moisture combined with a suitable soil. . . . The earliest date

at which we may hope to find Tubers (truffles, so-called) is about the first of

January. At this time the cell structure of the gleba is in a perfect state, but



280 University of California Publications in Botany [Vol. 6

is still destitute of asci or spores, whicli makes the identification of species im-

possible. So far as I have seen, the spore does not arrive at maturity until

April; much, however, depends upon the weather.

Professor Gardner's experience in regard to seasons differs some-

what from the preceding, for he has collected various species of Tuber

which were fully developed in the early part of December. As Dr.

Harkness has stated, hoAvever, much depends upon the weather, and

the years of early Tubers correspond to those in which early and fre-

quent rains are followed by warm sunshine.

The trees and shrubs which Dr. Harkness cites as associates of

ascomycetous forms are: Quercus, Pinus, Abies, Sequoia, Libocedrus,

Ceanotlnis, Eucalyptus, Arctostapliylos, and Heteromeles. Professor

Gardner adds Arbutus and Salix to the list. In few cases was a fungus

discovered always to be associated with the same kind of tree or shrub,

some species even being found under various conifers as well as de-

ciduous trees.

Many species, according to Professor Gardner, grow only under

leaves, while some are truly hypogaeous and occur sometimes several

inches under ground. The soil may be light and porous, or may be

of heavy clay. The latter is evidently preferred by Tuber candidum,

which is often found buried two or three inches deep. It is reported

also, however, as growing in both leaf-mold and sand.

IV. ECONOMIC IMPORTANCE

Dr. Harkness states (1899, p. 244) : "All of the Californian species

are . . edible, and no doubt would be greatly esteemed as a luxury

were it not for the fact that they are so rare as to practically prohibit

their use as food." On the same page he refers to a species which a

number of years ago was discovered in large quantities near Marys-

ville and Sacramento. It was freely eaten and considered a great

delicacy ;
and from its large size and its effect upon the surface of

the ground above it, Dr. Harkness, who knew it only by report, be-

lieved it to be a species of Terfezia, a genus well known in Southern

Europe and Western Asia for its edible qualities. Unfortunately, no

further notes have been made, and whether or not a Terfezia exists in

California is still unknown.

Professor Gardner has found Tuber candidum, T. californicum,

and Geopora Harknessii in comparative abundance, but no particular
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tests of their edibility have been made. At present writing, however,

specimens of Geopora magnifica, a large species measuring from four

to ten centimeters in diameter, have been sent in from Alameda, Cali-

fornia, the discoverer, Mr. A. A. Baroteau, having for some time col-

lected and eaten the plant and esteemed it as an article of food.

Of the true Tnhers found in our state, none are closely related to

the common edible truffles of Europe. Tuher aestivum of England,

T. hnimale of France, T. magnatum of Italy, and others, all so-called

"black" or "queen" truffles, are dark brown or black, with the surface

covered by large pyramidal or shield-shaped warts. The "white"

truffles of Europe are lighter-colored, with a smooth, or at most a ver-

rucose surface
;
and Avhile some of these are eaten, they are in much

less demand than the former. The Tubers thus far reported from

California are all "white" truffles, but apparently even of these we

have none of the European species. None of our species exhibits any

marked odor, and since the truffle is used as a condiment and valued

for its flavor rather than for any nutritive value it may possess, it is

probable that ours will not prove of great economic importance.

V. MORPHOLOGY AND PHYLOGENY

Owing to the difficulties in the way of securing early stages in the

life-history of hypogaeous fungi, the relationships of the various

genera with each other and with other orders is still largely a matter

of conjecture. The latest arrangements of the ascomyeetous forms

are those of Fischer (1897a, p. 279; 1908, pp. 142-161), and Bueholtz

(1903, pp. 161-164). It will be seen from the text of all three that the

arrangements have been based principally upon the structure of

mature ascocarps rather than upon development. In a few' species

moderately young ascocarps were studied, Tuher excavatum and T.

puherulum by Bueholtz (1903, pp. 154^158), and Piersonia hispora

(the species at that time unnamed) by Fischer (1908, pp. 149-154). The

latter also figures in Rabenhorst's Kryptogamcn-Flora von Deutsch-

land (V Abtheilung, p. 8) an immature ascocarp of Genea sphaerica.

No statement is found concerning the age of the specimen from which

the draw'ing w^as made, and the fact tliat no notes in regard to de-

velopment accompany llic illustration, except one refering to the

width of the apical opening, would perhaps indicate that the ascocarp

was too nearly mature to reveal much of value in the way of changes
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due to growth. Bueholtz makes the statement that ascocarp develop-

ment in Genea is wholly unknown (1903, p. 163). Fischer quotes Mat-

tirolo as saying that he has examined young material of Balsamia and

has concluded that the latter is cleistocarpous in origin (Fischer, 1908,

p. 159). I have not yet had an opportunity of consulting the original

reference as to the extent of Mattirolo 's study of this genus.

These observations, with those of De Bary and Solms-Laubach,

represent practically all cases, so far as I have been able to discover,

of inquiry into the development of the ascomycetous hypogaei. In no

case have I found record of observations upon the entire life-history of

any species.

In Engler and Prantl's Die natiirlichen Pfianzenfamilien, Fischer

included the ascomycetous hypogaei under two orders—Tuberineae

Winter (Tuberales) and Plectascineae Schroter (Plectascales), basing

the division upon the presence and absence, respectively, of definite

hymenium, and the consequent massing in the latter case of the asci

in definite areas. However, the distinction between the two orders,

which were considered of different origin but of parallel development,

is so obscure that Fischer has since transferred several genera from

the Plectascales to the Tuberales, principally upon their resemblance,

apparently, to newly-investigated genera which he considers un-

doubted Tuberales (Fischer, 1908, p. 160). In the opinion of various

botanists the presence or absence of a defined hymenium is not suf-

ficient basis for a separation into two orders, and the status of the

Plectascales is at present somewhat uncertain.

The Tuberales in Die natiirlichen Pfianzenfamilien were divided

into two families, Eutuberaceae and Balsamiaceae, also considered of

different origin but of parallel development. The Eutuberaceae, in-

cluding all genera having openings from the hymenium to the exterior

of the ascocarp, were placed in phylogenetic line with the gymnocarp-

ous Helvellales; while the Balsamiaceae with closed ascocarps were

considered descendants of the hemiangiocarpous Pezizales. Under Bal-

samiaceae were placed Balsamia, Geopora, and Hydnocystis (the latter

two with some doubt) ;
and the Eutuberaceae included Genoa, Pseud-

hydnotrya, Hydnotrya, Stephensia, PachypJiloeus, and Tuber. In the

Botanische Zeitung (1908) Fischer again published an opinion of the

relationship of these plants, and his arrangement of the genera at

this time, which was largely influenced by investigations of Californian

forms, varied in several important points from the original. Pseud-

hydnotrya Fischer, which had formerly appeared under Eutuberaceae
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because external openings had been observed, was reduced, tlie genus

being considered identical with Geopora, originally of the Balsaniia-

ceae. The latter family was left with the single genus Balsamia, its

relation to Geopora and Hydnocystis being questioned. To the Eutu-

beraceae were added the new genera Gyrocratera, Pseudobalsamia,

Piersonia and Myrmecocystis, as well as the genera Hydnoholites,

Choiromyces, and Genahea, which were earlier included witli the Plec-

tascales.

Fischer's arrangement for tlie Eutuberales, which is essentially,

with some modifications and additions, that of Bucholtz, is represented

in the following table :

Hydnobolites
Pseudobalsamia

t
?

{Stepliensia

) I

Pacliyphloeus f

^ Piersonia

•

I

4' ?
Genea i"

^ Myrmecocystis
—>Genabea Choiromyces

The Eutuberaceae are connected with the Helvellales by Spliaero-

soma. The status of the latter genus has been discussed by Setchell

(1910), who proves that Sphaerosoma Klotzsch belongs to the Pezi-

zales rather than to the Helvellales. Fischer may have referred here

to Sphaerozone ostiolatiim (Tul.) Setchell, which was named Sphaero-

soma ostiolatum by Tulasne, and which is probably a member of the

Helvellales. Tulasne 's figures of this species w^ere used by Schroter in

the Pflanzenfamilien (p. 172) under the name Sphaerosoma fuscescens-

Klotzsch.

In the diagrammatic table, plate 26, I have shown an outline of the

relationships of the genera which I have had opportunity to observe, as

I understand these relationships at the present time. It will be noticed

that several genera mentioned by Fischer are absent. Of these Gyro-

cratera and Genahea have been omitted because no material has been at

hand for study, while Myrmecocystis is included as a subgenus under

Genea, the reasons for its reduction being found in the discussion of

that genus. Delastria and Terfezia have been transferred from the

Plectascales, tentatively, at least, for the presence or absence of definite

hymenium does not seem sufficient to separate them so widely from
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the genera of the Tuberales which they resemble in general character,

liabit, and habitat, more closely than genera of any other order.

This arrangement, like all preceding arrangements, has been based

principally upon a study of mature ascocarps. In only one case, that

of Tuber candidum, were young plants available for investigation, but

these served rather to strengthen than weaken the probability of the

relationships indicated in plate 26.

In the following explanation of the table, it is hoped that the link-

ing of the Tuberales with the Pezizales, and the further theory of re-

lationships indicated, will be justified so far as justification of any ar-

rangement is possible with our present imperfect knowledge of devel-

opment in these plants.

Except for the absence of localized mycelium in Hydnocystis, there

is little difference between this genus and Peziza, either in superficial

characters or fundamental structure. The latter exists first as a com-

pletely closed body which opens during development as a result of

more rapid internal than external growth, the hymenium for the first

time becoming exposed. Peziza, then, is of angiocarpous origin. Both

Hydnocystis and Genea also appear sometimes as closed bodies, and

while the earliest stages are not known, it is not unreasonable to as-

sume that these genera, too, are originally angiocarpous, the open

forms representing cases of greater inequality of growth in cortical

and subcortical tissues. An interesting point here, which may or may
not be significant, is the presence in many genera of the Pezizales of

branched paraphyses similar to those found in several species of

Genea; and even the secondary cortex of the latter is, to an extent,

duplicated in Gonida, Caldesia, Heteropatella, and other members of

the above-named order.

In plate 26, two main lines of development labeled respectively

A and B are indicated, the ascocarps of the former differing from

those of the latter in the possession of external openings from the

hymenium. This condition is first observed in Hydnocystis in which,

apparently, the subcortical growth has exceeded the cortical in certain

forms. Others remain completely closed and give rise to the genera

of line B. In Geopora the comparatively simple ascocarp form of

Hydnocystis has become complicated by greater disparity of growth

in the two tissues, causing infoldings of the entire wall, and inward-

extending projections from the inner surface. In a few cases here

also is found such great disparity of tissue development that the cortex

has yielded to the pressure from within, and openings are formed. As
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the simple cavity of tlie ascoearp becomes filled with folds of tissue,

it is dissected into canals of various form. These are first represented

in Geopora, and continue throug:h the line. These canals are generally

lined with a palisade of asci and paraphyses, some of the latter at

times developing into the canals and filling them \nth a mass of

branched and tangled hyphae. Such canals are called venae externae

and are seen in Pseudohalsaniia, Stcphcnsia, Pachyphlocus, Tiiher,

and Piersonia. In other cases the paraphyses all remain as palisade

or are absent, and the ]>assages are left free, as in Geopora and Jlijd-

notrya.

As the ascoearp becomes more and more crowcU'd with minute,

irregular folds of tissue, these are fitted together until the hymenium
loses all indication of order; and the asci are massed in apparently

irregular form in areas separated by narrow veins, the latter repre-

senting the original folds or projections which were large enough to

retain their identity. This is the condition found in Tuber. In Pier-

sonia the internal folding has not been so great, but the hymenial

areas are distinct, through the loss of asci for long distances upon the

venae externae, and the consequent shrinkage of the latter, forming

narrow canals.

Line B branches from the original with the definite appearance in

Balsamia of closed chambers. These are first to be considered in

Geopora, in which various folds coalesce, closing the passages. These

chambers become complicated in Hydnotryopsis by infolding of their

walls, producing a condition in each chamber similar to that of the

original cavity of Geopora. In (Jhoiromyces the open canals of Hydno-

tryopsis become filled with hyphae formed by development of para-

physes; and finally in Terfezia and Delastria all semblance of ovdw

in the hymenium is lost, as in Tuber.

These lines which were arranged merely upon ascoearp structure,

were found to exhibit development in spore characters and numbers

as well. For example, Hydnocystis has spores which are entirely

smooth, and tliis character continues through the genera to Pachy-

phlocus of the one line and Iliidiiotryopsis of the other. In tlic off-

shoot Genea, however, sculptured spores are observed. The asci of

all genera to Tuber and Delastria contain generally eight spores, from

this point the number varying through one to four.

Several points of the preceding theoretical line of development of

the Tuberales have been borne out to some extent in a study of these

plants. (1) In Geopora HarJinessii every stage was found between
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an almost simple ascocarp and one having the cavity dissected into

complex canals with the walls more or less coalesced to form closed

chambers. G. magniflca represented the highest development in this

genus of the latter condition
;
and occasional openings, apparently due

to growth, Avere found in both species. (2) The very close similarity

of form and structure between Balsamia and Pseudohalsamia, de-

scribed under the latter genus, seems to indicate a nearer relationship

than that attributed to them by Fischer. (3) Fascicled paraphyses

and occasional undeveloped asci in the sterile canals of Piersonia de-

note the possible disappearance, mentioned above, of asci from these

parts, and the resultant closing together to form the very narrow

channels leading to the hymenial areas. (4) The actual condition

was found in young ascocarps of Tuber candidum in which folds of

tissue of varying size and shape from the subcortex were projected

into the cavity and became fitted so closely together that all trace of

the original folds as such was lost. The walls were covered with a

hymenial palisade of asci and paraphyses, which was perfectly regular

except for a rare ascus which had apparently been too crowded in de-

velopment and had not been able to parallel in position the other asci.

At first the whole cavity of the ascocarp was apparently in communi-

cation, but as the various folds and projections of irregular form be-

came fitted together, many of the paraphyses developed into the

canals, filling them with tangled hyphae which became more or less

compressed, and the original system was finally hidden in the mass of

tissue, asci, and spores. The wider canals did not lose their identity

but remained as venae externae. The venae internae in this case were

clearly the original folds or projections, and not simply compressed

layers of tissue taking the form of veins between developing asci, as

they have generally been understood in other species.

The material was not sufficiently young to show the complete de-

velopment of the external openings, but so far as observed the asco-

carp did not appear to have the gymnocarpous origin which Bucholtz

(1903, pp. 154-158) believed he had discovered for Tuber. Further

studies of young ascocarps, however, are expected to throw more light

upon this point.
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YI. SYNOPSIS OF REYISION
The changes made in the arrangement of species found in the

Harkness paper are indicated in the list which follows.

Species Cited by Harkness: Referred to:

Balsamia alba

filamentosa

magnata
platyspoia

polysperma

vulgaris

Balsamia nigrens Pseudobalsamia magnata,
var. nigrens

Choironiyces gangliformis Paehyphloeus citrinus

Delastria rosea Delastria rosea

Genea arenaria Genea arenaria

conipaota eompacta
hispidula Harknessii

sphaerica Gardnerii

verrucosa Harknessii

Geopora brunneola Geopora annulata

Cooperi Not found

magnata Not found

mesenterica Not found

Hydnobolites exeavatum Piersonia alveolata

Hyduocystis eompacta Genea intermedia

Hydnotrya cerebriformis Hydnotrya cerebriformis

Myrmecocystis Candida , Myrmecocystis cerebriformis

Myrmecoeystis cerebriformis Myrmecocystis cerebriformis

Paehyphloeus carneus Paehyphloeus citrinus

Paehyphloeus ligericus Piersonia alveolata

Piersonia alveolata Piersonia alveolata

seabrosa Piersonia alveolata

Pseudhydnotrya carnea
"

Harknessii
{. Geopora Harknessii

nigra

Stephensia bonibycina Hydnotryopsis Setehellii

Terfezia spinosa Terfezia spinosa

Zeynebiae Zeynebiae

Terfeziopsis lignaria Tuber lignarium
Tuber australe australe

Borchii levissimum

candidum candidum
californicum californicum

Caroli candidnm

eitrinum citrinum

Eisenii candidum
exeavatum separans

gibbosum gibbosum
Magnatuni californicum

monticolum monticoluni

olivaceum candidum

puberulum califoriiimm
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VII. SPECIAL MORPHOLOGY AND TAXONOMY

In the following pages the structure of each specimen examined is

considered in detail. In certain cases descriptions are necessarily

somewhat incomplete, through lack of sufficient data and material

This is particularly true in several specimens of which little remains

in the Harkness collection, for such characters in these cases as color,

size, and shape cannot be determined with accuracy.

It will be found in the taxonomic arrangement which follows that

a number of new names have been proposed, very few of our species

being referred to European forms. Even the latter have been so re-

ferred with some doubt, for the specimens of the one and descriptions

of the other do not entirely agree, and the inability to make compari-

sons with European material renders the matter still more uncertain.

In general, particular species of the Tuberales do not seem to be rep-

resented in both the eastern and western hemispheres, though ap-

parently closely related species are found.

Throughout the following descriptions, spore measurements in

every case have included sculpturing. This has not been customary

in certain genera, for example Tuber, but it was found impossible to

measure the main body of most spores having a thick, deeply colored

epispore. In order to avoid confusion, therefore, all measurements

were made in the same way. However, in all possible cases in which

such addition seems necessary, the thickness of the sculpturing is also

cited.

Hydnocystis Tul.

Ascocarp even or somewhat lobed, hollow, subglobose, with or

without external opening from hymenium, opening when present often

more or less closed by dense hairs; surface verrucose, covered with
short or long hairs; tissue of ascocarp wall partly or entirely pseudo-
parenchymatous ; cavity of ascocarp lined with hymenium consisting
of asci and paraphyses in palisade ;

asei cylindrical to long club-

shaped, rounded at end; paraphyses slender, length of asci or pro-

jecting beyond them into interior of ascocarp ; spores globose to globose-

ellipsoid, smooth, colorless or of very light color.

The structure of the ascocarp in this genus is very similar to that

in many of tlie Pezizales; and in the Hydnocystis species which open,

the plant much resembles an inverted Peziza. Apparently there is no
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record of studies made of young forms in this genus, but it seems evi-

dent from mature ascoear{)s that, as in Peziza, the opening from the

hymenium comes about as the result of development. Considering

these resemblances, as well as those of Hydnocystis to Geopora and

through the line to Tuhcr and Piersonia—described in the introduc-

tion to this paper—its arrangement as a connecting link between the

Pezizales and the higlier Tuberales seems justifiable.

Hydnocystis californica sp. nov.

Plate 29, fig. 9

Ascocarp 1 cm., subgloboso, light to very dark brown, completely
closed, enveloped in brown, septate, branched mycelium ; surface
divided into mostly hexagonal areas, 1.5 mm. in diam., forming bases
of pyramidal projections ; gleba white

;
tissue pseudoparenchymatous

through verrueosities, cells 12-16/x in diam., walls of outer cells slight-

ly thickened ; occasional cells developing as septate hairs
; pseudoparen-

chymatous tissue changing within to hyphae of same diam. as outer

cells, these becoming much narrower toward hymenium ;
latter lining

cavity of ascocarp and fonned of regular palisade of asei and para-
physes ;

asci cylindrical, somewhat constricted between spores, nar-

rowing to more or less definite stipe, 16-24 X 240;li; spores globose-

ellipsoid, smooth, 18-20 X 22-24/i,, 1-seriate; paraphyses slender, 4-6ju,

thick, generally length of asci but some projecting beyond at irregular
distances

; barely swollen at tip.

Odor of caramel.

"Under Pinus, in sand, Ingleside, San Francisco Co., Cal., May 2,

1903." No. 121, \].C. Col, type. N.L.Gardner.

The three species of Hydnocystis described in Sylloge Fungorum,
vol. VIII, p. 876, are distinguished from our species as follows :

H. piligcra by globose spores 32-35/x, in diam.
;

H. arenaria by an opening to hymenium, size of ascocarp (reach-

ing the diameter of a chestnut), spore measurement (13-16 l)y 16-

19/*), and unpronounced odor;

H. Thwaitesii by an opening to the hymenium. and spon^ slmpe

and measurements (13-16 by 16-19/*).

There are other minor differences and all seem sufficient to separate

the species.

H. Beccari, a later species founded by ]\Iattirolo, apparently differs

from ours in long-ellipsoid spores (24—27 by 15/t) and the presence of

an opening to the hymenium, though full descriptions of this species

could not be obtained.
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Pseudobalsamia Fischer

Ascocarp snbglobose to more or less depressed, somewhat lobed,
infolded at apex, point of attachment of mycelial tuft at base more or

less distinct
;
surface verrucose

;
outer cortical tissue pseudoparen-

ehymatous ;
venae externae forming irregular canals filled with hyphae

or open, converging toward apex and opening to surface at one point
or several points ;

asci 8-spored, globose-ellipsoid, deformed by
crowded spores, stipitate, irregularly arranged between veins

; spores

smooth, hyaline, ellipsoid, irregularly arranged in asci.

A mycelial tuft at the base is not always present, but when absent

it has probably disappeared at maturity or upon collection, for a more

or less definite point of original attachment is generally visible, usually

with slightly elongated lobes of the ascocarp radiating from it.

Fischer, who described this genus from Californian material col-

lected by Professor N. L. Gardner and sent by Professor W. A.

Setchell, places Balsamia Vitt. and Pseudohalsamia in different lines

of development, and bases this arrangement upon the presence in

the latter of venae externae and the absence of conspicuous venae

internae (1908, pp. 154—156). However, in the material of Pseudo-

halsamia which I have studied there is a layer of hyphal tissue below

the pseudoparenchymatous cortex, which can be traced for a short

distance into the gleba, parallel to the venae externae, and giving rise

to the asci. In some plants this layer is much more definite than in

others, but in all plants observed it can easily be found. It is not dis-

tinguishable throughout the gleba, as it is in an Italian specimen in

the University of California herbarium, received from Mattirolo and

labeled B. vulgaris, and the asci are therefore somewhat more irregu-

larly placed, but in Pseudohalsamia the free ends of the asci lying

nearest the canal are turned toward it as in Balsamia, showing a de-

gree of the more or less definite arrangement found in the latter.

A little farther on in the article above mentioned (1908, pp. 154-

156), in placing Pseudohalsamia in phylogenetic line with Tuher,

Fischer makes the statement that the absence of "venae internae" is

not so important as it might at first glance seem, for the reason that

in several species of Tuher they are little developed. He quotes in

this connection the following sentence from Bucholtz in regard to T.

puherulum (Bucholtz, 1903, pp. 152-174) : "Durch Bildung von Asci

wird das urspriinglich lockere Geflecht im Innern des Fruchtkorpers

zusammengedriickt und in die hier ausserst schwachen, manchmal gar
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nieht entwickelten Venae internae verwandelt." Pseudohalsamia,

as I have seen it, agrees with Fischer's description of Balsamia

(1897fl, p. 62), in the following points: Ascocarp knob-like, fleshy,

with or without basal mycelial tuft
; penetrated by numerous laby-

rinthine chambers (open in Pseudohalsamia) ; peridium consisting of

outer layer of pseudoparenchyma and inner layer of closely woven

hyphae, this layer continuing into the chamber walls as trama (venae

internae) ;
chambers clothed with ascus-bearing zone consisting of

paraphyses arranged in more or less distinct palisade ;
asci of more

or less unlike form, often irregularly globose or ellipsoid, often long

stipitate, 8-spored ; spores ellipsoid or almost cylindrical with rounded

ends, smooth, placed irregularly in ascus.

The asci do not appear to lie between the paraphyses as they are

described for Balsamia, for the paraphyses are always developed above

them, but, as previously stated, the fact that the outer layer of asci,

i.e., the ones nearest the venae externae, have their free ends turned

toward the canal, would indicate a similar fundamental arrangement.

In the genus Hydnotrya there is apparently as much irregularity in

the arrangement of asci as in these two genera, for they are described

by Fischer (1907, p. 26) as
"
palissadenformig zwischen den Paraphy-

sen stehend oder ausserdem noch unregelmassig in dem darunterliegen-

den Geflechte eingebettet.
"

The "hollow" chambers of Balsamia (Fischer, 1897o, p. 62) ap-

parently do not hold for B. platyspora Berk, which is said {ihid., p.

65) to possess "oft durch Hineinwachsen der Paraphysen ausgefiill-

ten Kammern." The occasional presence, then, in the chambers of

Balsamia of hyphal structure, and the occasional absence of the same

in the chambers of Pseudohalsamia (see preceding description), show

that no distinct point of difference can be found here.

Since Pseudohalsamia, as I have studied it, agrees witli Fischer's

description of Balsamia in practically every respect except the pres-

ence of venae externae and the absence of completely developed venae

internae
;
and since, according to Fischer, the latter character is unim-

portant, a complete separation of the two into distinct phylogenetic

lines seems unjustifiable without definite evidence that the differences

are due to origin rather than development. Hydnoholites, near to

which Pseudohalsamia belongs according to Fischer (1908, pp. 155-

156), is distinguished from it by globose sculptured spores, pseudo-

parenchymatous lining of canals (the latter always hollow), and com-

plete lack of venae internae. These would seem more nearly to ap-
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proach fundamental differences than those separating Balsamia and

Pseudohalsamia. A thorough study of young ascocarps, however, will

be necessary to determine the actual relationsliips existing among these

various genera.

Pseudohalsamia magnata (Hk.) comb. nov.

Fseudobalsamia Setchellii Fischer, Ber. deutst-h. Bot, Gesell., 1907, p. 374;

Bot. Zeit., 1908, pp. 154-1.56, pi Vi, figs. 11-1.3.

Balsamia magnata Hk., Proc. Cal. Acad. Sei., 3rd ser., vol. 1, No. 8 (1899),

p. 264.

Balsamia alba Hk., Proc Cal. Acad. Sci., 3rd ser., vol. 1, no. 8, p. 264.

Balsamia filamentosa Hk., Proc. Cal. Acad. Sci., 3rd ser., vol. 1, uo. 8, p.

265, pi. XLIII, figs. 13a-13/'.

Balsamia vulgaris Hk. iion Vitt., Proc. Cal. Acad. Sei., 3rd ser., vol. 1, no. 8,

p. 265.

Balsamia platyspora Hk. non Berk., Proc. Cal. Acad. Sci., 3rd ser., vol. 1, no.

8, p. 265.

Balsamia polysperma Hk. non Vitt., Proc. Cal. Acad. Sei., 3rd ser., vol. 1,

no. 8, p. 265.

Ascocarp orange to reddish brown, 1-2 cm. in diam., somewhat de-

pressed globose, infolded at apex, with more or less persistent mycelial
tuft at base

;
surface of ascocarp divided into distinct polygonal areas

forming bases of more or less pointed verrucosities
;
tissue of latter

pseudoparenchymatous, generally thick-walled throughout, cells be-

coming smaller and walls thinner, changing gradually to hyphal tissue

below verrucosities
;
outer cells of cortex often extended to form simple

hairs, particularly at openings of venae externae, hairs continuing
inward, as elongations of paraphyses forming hyphal filling of canals

;

interior of ascocarp formed of closely crowded folds of tissue, often

united, separating labyrinthine canals or sometimes apparently closed

chambers ;
inner walls of these lined with asci and paraphyses ;

canals

and chambers filled with hyphae (formed by elongation of para-

physes), or completely open; canals converging at one point or at

several points, opening to exterior through infolded apex of ascocarp ;

asci irregularly arranged between canals with free ends of those l.ying

nearest canals turned toward latter; asci generally short-stipitate,

more or less globose-ellipsoid, but usually much deformed by irregular

arrangement and ci'owding of spores, 25-35 by 50-70^; spores smooth,

colorless, varying in single plant from long cylindrical with rounded
ends to globose-ellipsoid, 12 by 24 to 14 by 22|U., usually with three oil

drops; paraphyses irregular in shape, 4 to 6/a wide, quite regularly

arranged in palisade, some elongated and branched, forming loose

hyphal tissue of canals.
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"In forests, Auburn, Placer Co., Calif., ^Mav."

No. 185, Hk. Col. Type.
"Under oaks. Wire Bridge, Placer Co., Calif., Feb."

No. 129, Hk. Col. Type of B. alha.

"Tender Hcteromelcs arhutifolia. Auburn, Placer Co., Calif., Feb."
No. 236, Ilk. Col. Type of B. filanuntosa.

"Among decaying vegetation in slu'ubbv thickets. Auburn, Placer

Co., Calif., "Uec." No. 231, Hk. Col. Referred to B. vulgaris.

"Among slirubs under vegetable mold, Auburn, Placer Co., Calif.,

Dec." No. 222, Ilk. Col. Referred to B. platyspora.
"Under shrubs in sandy soil, Auburn, Placer Co., Calif., Dec."

No. 220b, Hk. Col. Referred to B. polysperma.
"In soil under Cranofhus. Mill Vallev, ]\Iarin Co., Calif., Dec. 28,

1902.
•

No. 33, U. C. Col. W. A. Setchell and C. C. Dobie.

"Under Pin us radiata, U. C. Campus, Berkeley, Calif., Jan. 3, 1903."
"Under Pinits. Apr. 1." "Under Pi)ius radiata. Mill Valley
Calif., Jan. 23, 1904." No. 46, U. C. Col. N. L. Gardner.

"Hvpogaeous under Piinis radiata; U. C. Campus, Berkeley, Calif.,

Nov. 19, 1904." "Under Arbutus Menziesii, Mill Vallev, Calif.,

Mar. 8, 1905."
No. 212, U. C. Col. Type of P. Setchellii, N. L. Gardner.

"Under Ceanothus sorediatus in sand, near Golden Gate Park, San
Francisco, Calif., Mar. 23, 1905."

No. 280, U. C. Col. N. L. Gardner.

••Ingieside, San Francisco Co., Calif., Feb. 13, 1915."
No. 404, U. C. Col. N. L. Gardner.

Very noticeable variation is found in this species in color
; degree

of verrucosity of surface
;
thickness of walls and extent of elongation

of cortical cells
;
contrast between cortical and subcortical tissues

;
and

«pore size and shape. Yet none of these are sufficiently defined and

constant to be used as specific characters. It was evidently upon these

characters that Harkness based his various species, but they must be

considered, I believe, merely individual differences ;
for every degree

of variation, particularly in cell-form and in shape of spore, some-

times exists in a single plant. Colors range, according to Harkness,

from dirty white thi'ough orange and brown to black. However, the

plant in the Harkness collection labeled Balsamia alha is apparently

iiiiinature, which may account for its absence of color; while the

species B. nigra appears sufficiently distinct in structure to be con-

sidered a variety of P. magna fa. Tliis leaves the general range of

color for the species extending through orange to reddish brown, a

variation which is not uncommon in a single species of other genera.
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Pseudobalsamiamagnata, var. nigrens (Hk.) comb.nov.
Plate 30, fig. 33

BaJsamia nigrens Hk., Proe. Cal. Acad. Sei., 3r(l ser., vol. 1, no. 8 (1899),

p. 264.

Ascocarp black, somewhat depressed globose, coarsely and sharply
verrucose

; pseudoparenchymatous cortical tissue divided into two dis-

tinct layers, outer cells dark and very thick-walled, inner lighter-
colored and thinner-walled, strongly elongated toward center of asco-

carp, becoming smaller below but changing rather abruptly to hyphal
tissue of subcortex

;
venae externae narrow, closely filled with inter-

woven hyphae, opening to surface between verrucosities, the hyphae
continuing outward as irregular simple hairs found only at external

openings of veins.

"Beneath Ceanothus, Auburn, Placer Co., Calif., Mav."
No. 180, Hk. Col. Type of B. nigrens.

The color, sharply defined verrucosities, very much thickened walls

of outer cortex, strongly elongated cells of inner cortex, and narrow

completely filled venae externae, easily distinguish this variety from

the type of the species. In the exceedingly variable specimens of

Psetidoialsamia magnata, however, intermediate forms of all the

above characters are found in greater or lesser degree, never so sharp-

ly defined as here but sufficiently marked to make a separation of a

distinct species in this case unjustifiable.

Pachjrphloeus, Tul.

Ascocarp subglobose, with conspicuous basal mycelial tuft
;
surface

pseudoparenchymatous; venae internae originating from subcortical

tissue, either at base of ascocarp and extending to various points of

upper side, or at different points of periphery and converging at

apex; venae internae separated by venae externae, latter opening at

various points of upper side of ascocarp or (usually) at single point

(generally at apex), in depression; venae externae lined with hymen-

ium, composed of asci and paraphyses in irregular palisade ;
asci cylin-

drical or club-shaped, 8-spored ; spores globose, acutely or obtusely

spinose, regularly seriate or irregularly arranged in ascus.

Pachyphloeus citriims Berk, et Broome

Plate 30, fig. 24

Ann. and Mag. of Nat. Hist., XVIIT, 79.

FachypMoeus carneus Hk., Proc. Cal. Acad. Sci., 3rd ser., vol. 1, no. 8,

(1899), p. 268, pi. XLV, figs. 33a-33&.

Choiromyces gangliformis Hk. non Vitt., Proc. Cal. Acad. Sci., 3rd ser., vol

1, no. 8, p. 277.
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Ascocarp briglit orange, 1-3 cm. in diani., somewhat compressed,
even, with Uirge, round opening at ajx'x; mycelial tuft at base: surface

divided into somewhat elongated polygons 1.5-3 mm. in length, form-

ing bases of low pyramidal verrucosities, each separated into several

parts by fissures extending from apex to near periphery ; venae ex-

ternae originating at various points of interior of aseocarj), and con-

verging at apical mouth; cortical tissue pseudoparenchymatous
through verrucosities of surface

;
subcortex mostly hyphal but partly

pseudoparenchymatous ; venae internae large, little-branched, orig-

inating from subcortex and likewise botli hyplial and pseudoparen-
chymatous ;

asci narrowly club-shaped to very broad, 32-36 by 60-

160/x ; spores generally irregularly arranged, rarely 1- or 2-seriate,

globose 18-22|U, ; sculpturing somewhat variable, generally consisting of

minute, low, comparatively broad, truncate ])apilla(\ thickened at tips;

occasional spore witli projections more or less needle-like
; paraphyses

8-13/i, thick, rounded and somewhat swollen at end, usually extending

be.yond asci.

"Beneath Sequoias, Mill Valley, Marin Co., Calif., July."
No. 253, Hk. Col. Type of P. carneus.

"Under Arctostaphylos, Calistoga, Napa Co., Calif., April."
No. 151, Hk. Col. Referred to Choiromyces gangliformis.

"U. C. Campus, Berkeley, Calif., Jan. 7, 1905." ''VwAev Arhutus

Menziesii, Mill Valley, Calif., Mar. 8, 1905." "Under Quercus
agrifolia, Wild Cat Canyon, Berkeley, Calif., Apr. 1, 1905." "Un-
der Quercus agrifolia. Berkeley, Calif., Apr. 29, 1905." "Under
Quercus agrifolia, Berkeley, Calif., May 11, 1905."

No. 251, U. C. Col. N. L. Gardner.

This species is referred with some doubt to PacJiyphloeus citrinus,

for while in general it corresponds with the descriptions of the latter,

even to the peculiar sculpturing of the spore, there are several points

with which it does not agree. Our plants reach a larger size than that

cited for P. citrinus, and while the European species is described as

dark brown witli yellow papillae, ours is a bright orange-color over

the entire surface. However, Fischer, who compared a specimen of

oui's with the type of P. citri)tus, pronounced tlic t\»-o identical (Letter

of October 6, 1905).

In the different specimens of the considerable collection of these

plants in the University of Califoi'uia lierbarium. little variation is

found ill characters. Both specimens in the Harkness collection, how'-

ever, i.e., Nos. 253 and 151, exliibit in cross-section decided lateral

compression of the cortical cells, which is not present in the former

specimens. No. 151 is immature, with the spores not (piite fully de-

veloped, and ])otli of the Harkness plants seem somewhat more deli-

cate in strueturc than thos(^ of the Univcrsitv of California collection.
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The compression has perhaps occurred in the process of sectioning, as

a result of thinner walls due perhaps to younger or less robust con-

dition or to something connected with the method of collection or pre-

servation. In any case, the plants appear identical in all other re-

spects, and this single dissimilarity has not seemed of sufficient

importance to separate them.

While a specimen of this species is found in the Harkness collec-

tion under No. 151 referred to Choiromyces gangliformis Vitt. (Hk.

1899, p. 277), it is probable that this is not the plant which Harkness

had under consideration, for there is no possible means of reconciling

it with the description he quotes of Vittadini's species, even through

the first three adjectives: "Globosus, levis, fuscus.
"

If the original

and the present No. 151 are not identical, the locality quoted above

for that number is probably incorrect. Here, as in all other such

cases, critical notes added by Harkness would be of much value.

Genea Vitt.

Ascocarp verrucose, brown or black, globular or irregular in form,
with a variously shaped opening at apex ; cavernous, either with large

simple hollow or with connected labyrinthine canals formed by in-

folding of, or inward extending projections from, wall ; canals con-

verging at apical opening. Asci and paraphyses arranged in palisade
on inner side of wall. Hymenium rarely interrupted by strands of

sterile tissue, or conspicuously divided by such strands into "pockets."
Paraphyses slender, septate, uniting above asci to form secondary
cortex, latter generally narrower and somewhat more finely verrucose

than outer cortex, but similar in color and in pseudoparenchymatous
structure. Asci more or less regularly cylindrical, 8-spored. Spores
ellipsoid or globular, papillose, verrucose, or spinose. 1- or incom-

pletely 2-seriate, colored or colorless.

The genus Myrmecocystis established by Harkness (1899, p. 269),

and further described by Fischer (1908, pp. 144-149), was originally

separated from Genea by the light color of the ascocarp ; spore sculp-

turing, shape, and size; and division of the hymenium into definite

areas. Several Californian species, however, show such distinctly

intermediate forms of certain of these characters that their location

under the original arrangement is impossible. G. Gardncrii and G.

Harkncssii, for example, exhibit as definite division of the hymenium
as Myrmecocystis cerehriformis, while all other characters are typical

of Genea. Again, the compact arrangement of asci and fascicled para-

physes, as well as the very large globose spores ("Sdfx), of G. intermedia
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would place it under Myrmecocystis; but the color of the ascocarp,

sculpturing of the spores, and grouping of the asci are intermediate

between Myrmecocysiis and Genea. The two genera agree in being

verrucose, more or less irregular in form, cavernous with a variously

shaped opening at apex, asci and jiaraphyses forming palisade on

inner side of wall, with paraphyses extending beyond asci to form

secondary cortex. The principal point of difference apparently is in

the presence in Gem a of a mycelial tuft at the base, and its absence

in Myrmecocystis ; but this difference is noticed among the species in

other genera of the Tuberales, e.g., Balsamia (Fischer, 1897a, p. 62).

Since the similarity of the two is so marked, and various intermediate

forms exist, a separation of the genera not only seems unnecessary but

is impossible upon the old basis
; therefore, in order to accommodate

the previously mentioned forms, the two genera have been united in

this paper.

Eiigenea subgen. iiov. Spores ellipsoid; asci not ciowded; hymeniuiii rarely in-

terrupted by strands of sterile tissue.

Spores 28 by 36^, covered by large, irregular (in size and shape) papillae.

G. compacta.

Spores 22 by 32;^, minutely and obtusely verrucose G. arcnaria.

Heterogenea subgen. nov. Spores ellipsoid to nearly globose, asci not crowded;

hynienium interrupted by strands of sterile tissue.

Spores 22 by 28^, covered with papillae varying in size, regularity of outline,

and number G. Harlcnessii.

Spores 28 by 32jtt, coarsely papillose, papillae more or less covered by very
minute papillae G. Gardner ii.

Myrmecocystis subgen. nov. Spores globose, 28-38(U, papillose or minutely

spinose; asci crowded with paraphyses apparently fascicled between;

hymenium interrupted by strands of sterile tissue.

Spores irregularly papillose G. intermedia.

Spores minutely and densely spinose, spines often coalescing into irregular

groups G, cerebriformis.

Genea compacta Ilk.

Plate 30, fig. 32

Proc. Cal. Acad. Sci., 3d ser., vol. 1, no. 8, 1899, p. 262, plate XLIII, figs.

lOa-lO^-.

Ascocarp liglit brown; 7-1 0cm. in diam., flattened, lobed, surface

quite regularly divided into polygons, 5 mm. in diam., forming bases
of irregular pointed or truncate pyramidal projections ;

outer cells of

cortex mostly projecting and pointed, forming superficial layer of

short, 1-ceIled hairs with somewhat thickened walls; cavity of asco-
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carp irregular, due to infolding of wall but without projections ;
inner

surface of wall verrucose, verrucosities narrower and lower than those

of outer
; primary cortex of large-celled pseudoparenchymatous tissue

to depth of verrucosities, below which tissue abruptly changes to

hyphal ;
asci cylindrical, constricted between spores, rounded at apex,

30 by 240^ ; spores 1-seriate, ellipsoid, 24-28 by 32-34;u., surface cov-

ered with large, irregular, more or less densely crowded, flattened or

conical papillae rarely reaching 4/x in height and Ifx in width (gen-

erally 2 by 4) ; spores 1-seriate, placed irregularly in ascus; para-

physes delicate, 3-8/x wide (generally 4/x) arising from hyphal tissue

of primary cortex, and broadening above asci to form secondary
cortex.

"Found in forest, Mt. Tamalpais, Marin Co., Calif., April."
No. 86, Harkness Collection, type.

While the spore surface of this species is similar to that illustrated

by Tulasne (Fungi Hypogaei, tab. XIII) for G. Klotzschii, and answers

to the description by Fischer of the type specimen of Berkeley and

Broome (1897&, p. 24), the spore and ascus measurements are too

small, those given for G. Klotzschii being for the former 31-45 by

21-32^ and for the latter, 270-320 by 35-42/x. Also, the color of the

Californian species is lighter, it does not have the decided folds from

the base to the apex described by Fischer as usually present, while the

hyphal character of the primary cortex which is very marked in this

species has been found in no description of G. Klotzschii. In the her-

barium of the University of California is an Italian specimen from

Mattirolo labeled G. Klotzschii which differs from our species in a

very much more minutely verrucose surface, darker color of ascocarp,

the presence of occasional strands of sterile tissue in primary cortex,

larger and more nearly globular spores, and in the sculpturing of the

spore surface, which in this case consists of very irregular papillae,

the larger usually truncate and measuring sometimes 7 by Sp.. The

specimen from Mattirolo represents the variation from the type plant

cited by Fischer from Mattirolo 's herbarium (18976, p. 24), but the

notes would indicate that the variation is only in the spore and the

differences in ascocarp characters therefore would separate our plant

as a distinct species.

The spore is very similar to Tulasne 's illustration of the spore of

G. hispid ula, and the spore and ascus measurements agree with those

cited for this species, but the lack of hispid character of the ascocarp,

the lighter brown color, irregular cavity and presence of hyphal tissue

(which is not described for G. hispidula and, from Tulasne 's illustra-

tion, is evidently not present) would separate the two species.
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One and a half specimens of this species are now present in the

Harkness collection, and it is from these that tlie descriptions have

been made.

Genea arenaria ilk.

PI. 30, fig. 34

Proc. Cal. Acad. Sci., 3<1 ser., vol. 1, no. 8 (lSf)9), p. 263.

Ascocarp brown, 1-2.5 cm. in tliam., irregular, coarsely lobed an<l

folded ; surface divided into polygonal areas 5 mm. or less in diam.,

forming bases of low pyramidal projections rounded at apex ;
surface

more or less covered with long, brown, septate hairs; cavity of asco-

carp irregular through infolding of wall ; inner surface of wall more

closely verrucose than outer; outer half of primary cortex of large
thin-walled cells, forming psendoparenchymatous tissue ; inner luilf

composed of small, variously shaped cells elongated laterally and

lying in more or less definite rows (parallel to surface) with walls

coalescing; asci cylindrical, sometimes somewhat constricted between

spores, rounded at apex, 20-28 by 200-240;U ; spores 1-seriate, ellip-

soid, 16-24 by 22-28/x, epispore thin, covered with minute irregular

cylindrical, usually truncate verrucosities rarely reaching height of

4/x, generally 2fx or less
; paraphyses slender, 4/x or less thick, branched

below secondary cortex.

"In sandy ground. No locality or date." No. 42, Hk. Col. Type.
"In elav soil under oaks, Claremont Canyon, Berkeley, Calif., Mar.

4, 1903." No. 8i; U. C. Col. N. L. Gardner.
"Under oak, Piedmont Park, Oakland, Calif., April 4, 1903."

No. 96, U. C. Col. N. L. Gardner.
"In clay soil under Quercus agrifolia, U. C. Campus, Berkelev, Calif.,

Nov" 26, 1901." No. 225, U. C. Col. N. L. Gardner.

"Under Quercus aqrifolia. U. C. Campus, Berkeley, Calif., Jan. 7,

1905." No. 247, U. C. Col. N.L.Gardner.
"Under Quercus agrifolia, U. C. Campus, Berkelev, Calif., Jan. 7,

1905." No. 248, U. C. Col. N. L. Gardner.

This species evidently comes near Genea verrucosa Vitt. and Genea

pulclira Corda, but it differs from descriptions of these species in

several points mentioned below. The spores of the material studied

under all the numbers cited above are identical in being very miimtely

verrucose. with the projections mostly slender cylindrical and tmui-

cate, instead of either semi-globose or conical as described foi- G.

verrucosa and figured l)y Tulasne (1851, pis. XII and XIII). The

specimens differ from material from ^lattirolo in the University of

California collection bearing the name of G. verrucosa, in ligliter

color, the presence of hairs upon the ascocarp, verrucosities of the
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spore more irregular and more slender, and narrower paraphyses

(those of Mattirolo's specimen measuring 4-7ju, in thickness) . Descrip-

tions of G. pulchra differ from this species in having the ascocarp even,

without folds or inner projections, and in larger spores (21-25 by

28-31/i,) covered with minute sharp-pointed needles.

While spore characters and all measurements are constant in dif-

ferent plants of this species, the characters of ascocarp surface and

cortical tissue are quite variable. In No. 42, Hk. Col., Nos. 81 and

248, U. C. Col., very few hairs are found upon the surface of the asco-

carp ;
while in other specimens they are comparatively plentiful. The

structure of the cortex is also found to vary in different specimens.

However, all of these variations are present to some extent in different

plants of the same collection, and do not seem sufficient basis for

specific separation, particularly since a single ascocarp occasionally

exhibits striking variability in the characters mentioned above.

Genea HarKnessii sp. nov,

Plate 29, figs. 10, 11, 12, 1.3

Genea Mspidula Hk. non Berk., Proc. Cal. Acad Sci., 3d ser., vol. 1, no. 8

(1899), p. 263.

Genea verrucosa Hk. non Vitt., Proc. Cal. Acad Sci., p. 263.

Ascocarp dark brown to black, 2 cm. in diam., slightly flattened,
somewhat lobed; surface divided into minute polygonal areas, forming
bases of stout pyramidal projections ; cavity of ascocarp much broken

by irregular projections from wall
;
wall of cavity with verrucosities

as wide as but lower than those of outer surface
; primary cortex con-

sisting of pseudoparenchymatous tissue of rapidly elongated, very
large, dark, thick-walled cells extending to base of verrucosities

;
from

here to asci, tissue becoming hyphal ; hymenium often double from

joining of inner projections of wall, divided into distinct "pockets" by
strands of sterile hyphal tissue connecting cortices

;
asci cylindrical to

somewhat club-shaped, not constricted between spores but covering
spores loosely, stipitate, rounded at apex, 32 by 225/a ; spores 1- or in-

completely 2-seriate, 22-24 by 28/x., surface covered by semi-globose or

truncate conical papillae, rarely reaching width and height of 4m,,

usually variable in size, distribution, and shape on single spore ; para-

physes 2-8fi in thickness, branched below secondary cortex.

"Strawberry Canyon, Berkeley, Calif., Mar. 27, 1915."
No. 429, U. C. Col. Type, N. L. Gardner.

"Among decaying leaves under trees, Santa Cruz, Santa Cruz Co.,

Calif., May." No. 70, Hk. Col. Referred to G. verrucosa.

"Beneath surface of ground under trees, San Rafael, Marin Co.,

Calif., May." "Under Oaks, Wire Bridge, Placer Co., Calif.,

April." No. 115, Hk. Col. Referred to G. hispidula.
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No. 70 of this species is cited as G. verrucosa Vitt. by Harkness,

while No. 115 is placed under G. ]iisi)i(]i(hi Berk. The bottles in the

Harkness collection bearing these numbers are both labeled G. perlafa.

The species differs from the description of G. hispidula (Fischer,

1897&, p. 20) in having smaller spores (the measurements cited for

G. hispidula being 38-42 by 32/x) and in being glabrous. It also

differs from descriptions of both G. hispidula and G. verrucosa (in-

cluding G. perlata Corda) in having sometimes club-shaped asci,

hyphal tissue in the primary cortex, branched paraphyses, and very

conspicuously interrupted hymenium. In the University of California

herbarium is an Italian specimen from Mattirolo which is labeled G.

verrucosa, and which has somewhat larger spores than our plant, no

apparent branching of the paraphyses, and no indication of inter-

rupted hymenium. Bucholtz (1903) states that the hymenium of G.

verrucosa is not continuous, but since this character is found men-

tioned in no descriptions it is apparently not conspicuous. The char-

acter of the hymenium of our species apparently excludes it from any

described species, and seems sufficient basis, together with associated

peculiarities of paraphyses and primary cortical tissue, for a distinct

species.

Genea Gardnerii sp. nov.

Plate 28, figs. 7, 8

Gcnea sphaerica Hk. non Tul., Proc. Cal. Acad. Sei., 3(1 ser., vol. 1. no. 8

(1899), p. 263.

Ascocarp black, 1-1.5 cm. in diam., very much wrinkled and

folded, surface minutely verrucose
; cavity of ascocarp very irregular

due to infolding of wall, but rarely to projections from wall; verru-

cosities of inner surface equal in size to those of outer
;
outer layer of

both cortices pseudoparenchymatous, composed of coarse, dark, thick-

walled cells, below verrucosities becoming small and tliin-walleil, color-

less
;
cells of primary cortex gradually lengthening laterally, giving

appearance of hyphae with united walls ; hymenium conspicuously
divided into "pockets" by sterile strands of tissue composed of united

extensions fi'om the two coi'tices, of pseudopai'cneliyma, or by such ex-

tensions joined by mass of paraphyses ;
asci cylindrical to more or less

club-shaped, not constricted but loosely covering si)ores, rounded at

apex, 34-42 by 280-425/x, tapering to stipe with latter sometimes much

elongated ; spores 1- or rarely incompletely 2-seriate, sometimes only
3 or 4 maturing in ascus, ellipsoid, 30-34 by 32-36/i, ;

surface densely
covered with broad (8/x) low, semi-glo])ose papillae, these miinitcly
and more or less evenly ]mpillose; ])ai'ai)liyses irregular in shape with

some cells long-cylindrical, others short and swollen; 3-9//, in width,
branched.
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"Under oak on top of ground beneath leaves, Piedmont Park, Oakland,
Calif., Apr. 4, 1903." No. 97, U. C. Col. Type. N.L.Gardner.

"Hypogaeous under Quercus agrifolia. Leona Heights, east of Oak-

land, Calif., Mar. 4, 1905." "Under Quercus agrifolia. Berkeley,
Calif., Apr. 29, 1905." No. 249, U. C. Col. N.L.Gardner.

"Beneath surface of ground under oaks, Contra Costa Co., Calif.,

May." No. 89, Hk. Coll. Referred to G. sphaerica.

Harkness quotes No. 89 under the name Genea sphaerica Tul.

(Harkness, 1899, p. 263). The plants under this number in his col-

lection, however, differ from the descriptions (Tulasne, 1851, p. 120,

Fischer, 1897a, p. 24) of the above-named species in having much

larger asci (those cited for G. sphaerica being 190-220 by 28-35;U.) ;
in

the form of the ascocarp which in G. sphaerica is said to be more or less

regularly globose with large anastomosing projections from the inner

wall extending into the cavity ;
in the spores, those of the Californian

plant being much more nearly globose than described for G. sphaerica

and having much larger papillae bearing small secondary papillae

which are not mentioned in descriptions of G. sphaerica ; and finally

in the interrupted hymenium, which character is so conspicuous in

our species that it must certainly have been noticed and recorded if

it were present in the European plants.

This species differs from G. Harknessii in the much more irregular

ascocarp, absence of projections from inner wall, generally deeper

color, lower verrucosities of surface, larger spores and asci, and in the

shape and sculpturing of the spore, that of G. Gardnerii being nearly

globose with more dense and much larger papillae. A hasty compari-

son of the ascocarps is insufficient, however, to distinguish between the

two, for both are dark-colored and strongly verrucose, and may easily

be mistaken for each other in the field. This evidently occurred in

the case of the two citations given above under No. 249, for both

species were found in the bottle bearing that number.

G. Gardnerii comes very near descriptions of G. Klotzschii, the

spores of our species measuring a little smaller but of the same general

type. However, while Bucholtz (1903, p. 162), in a comparison of

the genera of the Tuberales, makes the statement that the hymenium
of G. Klotzschii is not an uninterrupted layer, apparently this condi-

tion is not conspicuous, for I find no mention of it in any description

of the species ;
neither do I find an account of branched paraphyses.

In an Italian specimen from Mattirolo in the University of California

herbarium, labeled G. Klotzschii, occasional strands of sterile tissue
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are found in the hymeninm but the latter is not divided into the dis-

tinct "pockets" characteristic of our species. No branching of para-

physes can be discovered in the Italian plant. The spores of the latter

differ from those of ours in having much higher papillae which are

truncate, conical or cylindrical, mucli less crowded, and tlie surface

between them closely covered with vei-y minute papillae. The latter

are also distributed over the larger papillae as in ours, but not so

conspicuously.

Fischer (1897a, p. 23) describes the spores of the type of G. Klotz-

sckii, which, he states, approach those of G. verrucosa; and he com-

pares with these the spores of material from Mattirolo, the description

of which corresponds with the preceding description of a specimen

from the same herbarium. Apparently the differences in the two ex-

amples occur, however, only in the spore, and as intermediate forms

are found and wide variation can be seen in single specimens, he does

not consider these a sufficient basis for a new species. In the Cali-

fornian material, on the other hand, the variation from the type as

described lies not so much in the spore as in the distinct character of

the hymenium and in the form of the paraphyses, and it seems best at

present to consider this a separate species.

The material in the University of California collection is in much

better condition than the Harkness specimens. For this reason, de-

scriptions and illustrations were made from No. 97 of the former, this

being selected as the type of the species.

Genea intermedia nom. nov.

Plate 29, fig. 14

Hydnocystis compacta Ilk., Proc. Cal. Acad. Sci., 3d sor., vol. 1, no. S, yi.

262, pi. XLIII, figs. lla-Uc.

Ascocarp reddish brown, somewhat lobed, surface covered by
rounded papillae varying in size, reaching 0.3 mm. in diani. : cavity of

ascocarp apparently compai-atively simi)le, inner wall following slight

lobing of outer ; outer wall more coarsely vei-rucose than inner ; pri-

mary eoi-ti'X only slightly thicker than secondary; both i)seudoparen-

chymatous throughout, outer cells larger and somewhat thicker-walled

than inner and all more or lesfe compressed latei-ally ; hymenium show-

ing few "pockets;" asci cylindrical, sometimes constricted between

spores, rounded at apex, 44 by 300/x ; spores 1-seriate, globose, 36;li,

smooth and hyaline when young, surface at maturity covered with

semi-globose papillae varying in size on single spore from 5/j, iu height

to very minute granules often coalescing in irregular groups ; in dense
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crowding of spores, papillae often rubbed off from surface; para-
physes 4/i, in width, compressed in groups between crowded asci.

"Under Lihocedrus, Alta, Placer Co., Calif., May."
No. 98, Hk. Col. Type.

Only two small portions of a plant, each about 7 mm. in diam., are

now present in the Harkness collection, and therefore such points as

size, shape, the presence or absence of an external opening and of pro-

jections from the inner wall, cannot be determined with certainty. In

the material studied, however, the wall of the ascocarp is comparatively

even, there being only slight lobing ;
no indications are found of inner

projections ;
and an external opening was apparently originally pres-

ent. The latter character may have been overlooked by Harkness as

it apparently was overlooked in his genus Myrmecocystis. However,

plants which in all other respects answer perfectly to the description

of Genea but which lack an opening are found in the University of

California collection
;
and even the absence of this character, there-

fore, would not seem sufficient alone to debar the species from this

genus. Its transference to Genea from Hydnocystis, where it was

placed by Harkness, is justified by the presence of a secondary cortex

formed by the paraphyses. Because of its spore shape and size and

the densely crowded arrangement of the asci and paraphyses, how-

ever, it cannot be separated from Myrmecocystis upon the old basis of

distinction between the latter and Genea, and must therefore be con-

sidered under Genea in the enlarged sense.

Since the specific name compacta has already been used by Hark-

ness in connection with Genea, the name intermedia is proposed.

Genea cerebriformis (Hk.) comb. nov.

Myrmecocystis cerehriformis Hk., Proe. Cal. Acad. Sci., 3d ser., vol. 1, no. 8,

p. 269, pi. XLV, figs. 28a-28c; Bot. Zeit., 1908, p. 145, pi. VI, figs. 1-3,

Ed. Fischer.

Myrmecocystis ca^ididum. Hk., Proc. Cal. Acad. Sci., 3d ser., vol. 1, no. 8,

p. 269, pi. XLV, figs. 29a-29e.

Pseudogenea califarnica Fischer, Ber. deutsch. Bot. Ges., 1907, p. 372.

Ascocarp creamy white, 1 cm. in diam., very irregular in form with

conspicuous convolutions, these in turn being minutely convoluted
;

surface covered by minute mostly conical verrucosities
; cavity of asco-

carp dissected by infolding of and projections from wall into system
of labyrinthine canals

;
inner wall more minutely verrucose than outer

;

cortices composed of large-celled pseudoparenchyma to somewhat be-
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low base of vorrneosities, cells in more or less distinct radial rows and

elongating toward center of ascoearp, this tissue becoming smaller-

celled and, in primary cortex, changing to more or less connected

hyphal tissue to bases of acsi
; hymenium sometimes double, partitioned

into irregular, mostly bent "pockets" by strands of coi-tical tissue;
asci crowded, separated by fascicled {)arai)hyses ;

asci more or less de-

formed by pressure, cylindrical to somewhat club-shaped, normally
8-spored but some spores often not maturing, not constricted between

spores, rounded at apex, 40 by 180-250^1; spores 1- or incompletely
2-seriate, globose, 28^0/i,, smooth and hyaline when young, at maturity
smoky yellow, densely covered by long, slender spines with enlarged
bases, bases often coalescing in groups and making surface of spore
appear irregularly rugose ; paraphyses 4-6^ in width, difficult to dis-

tinguish separately because of dense crowding between asci.

"In sandy places under oaks. Wire Bridge, Placer Co., Calif., May."
No. 25, Hk. Col. Type.

"In rich sandv soil under oaks, Alameda Co., Calif., June."
No. 18, Hk. Col. Type of M. candidum.

"About 3 inches deep in soil under oak, Piedmont Park, Oakland,
Calif., Apr. 4, 1903." No. 98, U. C. Col. N. L. Gardner.

"Hvpogaeous under Salix, Sunset Park, Santa Clara Vallev, Calif.,

May 17, 1903." No. 145, U. C. Col. N.L.Gardner.
"In gravel soil under Quercus agrifolia, Leona Heights, east of Oak-

land, Calif." "Under Arhutus Menziesii, Mar. 8, 1905." "Under
Quercus agrifolia, hills bv Lake Temescal, Oakland, Calif., Aug.
11,1905."
No. 272, U. C. Col. Type of Pseudogenea californica Fischer.

N. L. Gardner.
"Under Quercus agrifolia, Dimond Canvou, East Oakland, Calif.,

Mar. 14, 1914." No. 40l" U. C. Col. N.L.Gardner.

The plants found under No. 18 and labeled Myrmecocystis candi-

dum are apparently young specimens of No. 25, Hk. Col. The spores,

which are innnature, are similar to undeveloped spores found in No.

25, and the form and structure of the ascocarps of the two are identi-

cal. The spores of this species are very peculiar in their sculpturing.

The spines appear to be covered by a transparent membrane which

liolds them rigid, but where this has broken away leaving the ends

free, they are seen to be long and flexible, tapering gradually from an

enlarged base. The coalescing of these bases in groups of irregular

lines gives the sculpturing a netted appearance, but the extent of such

coalescence varies greatly in different spores of a single plant, and

often every gradation is found ])etween spores whose S])ines are en-

tirely separate and those whose surfaces are completely covered by a

network of connected bases. The ends of the spines are not united in
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any ease. A similar coaleseenee of projections of spore surface is

found in G. intermedia to a much less marked degree.

The form of the hymenium in this species seems to be a further

development of that of the species under Heterogenea in which are

likewise found, though less conspicuously, fascicled paraphyses and
strands of cortical tissue between groups of asci. In Genea cerehri-

formis the "pockets" of the hymenium are described by Fischer as

more or less strongly bent (1908, p. 145). This is due to the minute

lobing, previously described, of the ascocarp, the hymenium naturally

lying parallel with the surface. The partitions occur usually at the

bases of the small convolutions
;
but there seems to be no definite rela-

tion of this kind, for in cases of larger convolutions, partitions are

found distributed promiscuously through the arch.

Fischer states that the central hollow of the ascocarp opens to the

surface at various points at the bases of folds (1908, p. 145). It is

true that openings usually exist beneath several folds of a single asco-

carp, but so far as I have observed they are all connected, the original

single simple mouth described for Genea having here become exceed-

ingly irregular by the very decided lobing of the ascocarp.

Hydnotrya Berk, et Broome emend.

Ascocarp subglobose, surface generally folded or with projections
into exterior

; gleba penetrated by hollow chambers or labyrinthine
canals opening to surface usually between folds or into inward ex-

tending projections of surface
;
canals lined with hymenium ;

asci

forming palisade with paraphyses or more or less irregularly imbedded
in tissue below

;
asci cylindrical, club-shaped, or long-ovoid, 6-8-spored ;

spores globose or ellipsoid, minutely or very coarsely papillose ; para-

physes more or less swollen at tips, at external openings of chambers

continuing into surface of ascocarp as swollen-tipped hyphae.

No typical species of Hydnotrya have thus far been reported from

California
;
but the two anomalous species referred to this genus differ

as widely from each other as from the type, and consequently can be

disposed of only by establishing two new genera or by enlarging the

original genus. The latter method is chosen at present ; first, because

only one preserved specimen of each exists, so far as I have been able

to discover; and, second, the dissimilar characters of the two in rela-

tion to the type species of the genus seem less important tlian the

characters which are similar. Further collection and study of these

plants, however, may make another arrangement necessary.
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Ascocarp of loose folds, forming large chambers; paraphyses scarcely swollen;

spores ellipsoid, minutely papillose. H. ellipsospora.

Ascocarp containing narrow labyrinthine canals; paraphyses conspicuously swollen;

spores globose, minutely papillose. U. cercbrifonnis.

Hydnotrya ellipsospora sj). uov.

Plate 30, fig. 38

Ascocarp purplish brown, 1.5 cm. in diam., subglobose, composed
of loose folds occasionally joined ;

surface of ascocarp minutely vil-

lose
;
interior of large, hollow, connected chambers opening without at

various points; wall of ascocarp 1 mm. thick, lined with hymenium,
the transition of hymenium to cortex at external openings plainly
visible

; hyphae of wall somewhat connected immediately below ex-

ternal surface
; hyphae at surface distinctly separated, somewhat

swollen at tips, 9-1 8/x thick, continuing into hymenium as slender

paraphyses; asci cylindrical, not constricted between spores, 10 by
260^, 8-spored ; spores 1-seriate, ellipsoid, 10 by 14//,, minutely papil-
lose

; paraphyses not produced beyond asci, little swollen, 2-5/x thick.

"Under Quereus agrifolia. Pacific Grove, Calif., Dec. 1909."
No. 316, U. C. Col. Type. N. L. Gardner and M. B. Nichols.

This species differs from the descriptions of the genus Hydnotrya
in having mostly large, open, connected chambers, regularly cylin-

drical, closely crowded asci, and ellipsoid, minutely papillose spores;

rather than labyrinthine canals, mostly club-.shaped or long-ovoid,

6-8-spored asci, and globose spores with very thick, coarsely papillose

epispore, described for Hydnotrya. The spores are much smaller,

also, than reported for any described species of which I have found

record, those of H. Tulasnei, for instance, cited as 25-35/^ and those

of H. jurana, 30-40ju,. However, the ascocarp is of the general struc-

ture oi Hydnotrya, i.e., irregularlj^ folded, forming empty cavities be-

tween, which open to the surface; the surface is covered witli crowded

separate hyphae, more or less swollen, which continue into the hymen-

ium as paraphyses ;
and the structure between the hymenium and the

outer surface of the wall is hyphal. It has seemed best at present,

therefore, to extend the genus Hydnotrya, rather than to establish a

new genus for this species.
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Hydnotrya cerebriformis Hk.

Plate 30, fig. 27

Proe. Cal. Acad. Sei., 3d ser., vol. 1, no. 8 (1899), p. 266, pi. XLIV, figs.

19a-19f.

Ascoearp "salmon," 2.5 cm. in diam., subglobose, coarsely lobed,
with several deep, close folds

;
snrface minutely villose

; gleba white
or yellowish, penetrated by long, labyrinthine, connected, narrow
canals, the walls lined with hymenium ;

canals hollow but often so

narrow that tips of opposite rows of paraphyses are in contact
;
outer

cortical tissue of tangled hyphae 10/a in thickness, with 3 or 4 terminal
cells of each projecting, swollen, reaching thickness of 20/x ; upon in-

folded surface these swollen hyphae larger, sometimes 36/x thick :

hyphae toward hymenium becoming more compact but conspicuously
tangled and interwoven

; hymenial tissue similar, bearing palisade-like
asci and paraphyses, latter a continuation of swollen hyphae of asco-

earp surface
;
asci cylindrical, 8-spored, not constricted between spores,

rounded or slightly pointed at tips, 28 by 220;U. ; spores brown, globose,

25-32/A, minutely papillose ; paraphyses with terminal cell swollen, ] 2-

16/x thick, swollen tips projecting beyond asci in fan-shaped clusters.

"Among fir trees, Donner Lake, Nevada Co., Calif., Julv."
No. 37, Hk. Col. Type.

While this species has very regularly cylindrical asci, conspicu-

ously swollen hyphae, and minutely papillose spores, all more or less

contrary to former descriptions of these parts in the genus Hydnotrya,

yet its general structure and its other characters come so near that it

seems best to refer it to this genus. With the addition of conspicu-

ously swollen paraphyses to the generic characters, this species can

be referred without difficulty to Hydnotrya as it is enlarged to include

H. ellipsospora.

Only one specimen is found in the Harkness collection, and this has

been cut in two. The preceding description, with the exception of color,

has been made from the single plant. The color is quoted from Hark-

ness. A discrepancy is noted between his description of the spore

surface and that given above. This point is very difficult to determine,

for the sculpturing is exceedingly minute
;
and very small regular

foveolate or alveolate markings and closely and regularly placed papil-

lae appear very similar under the microscope. However, from a study

of the margin of sectioned spores, and of surfaces which have been

separated from the body of the spore, it seems clear that the epispore

is pai)illose rather than foveolate.
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Tuber Mich.

Aseocarp regularly globose to very irregular, fleshy or cartilagin-
ous

;
surface smooth, verrucose, or with coarse projections ;

cortical

tissue often pseudoparencliyniatous ;
subcortex of laterally extending

hyphae, loosely arranged or more or less united
; gleba penetrated by

venae externae and venae internae (latter rarely wanting) ;
venae

externae filled with hyphae, opening at various points of surface, or

converging more or less distinctly at one i^oint oi- line or several points
or lines : venae internae originating from subcortex, lying usually

parallel with veiuie externae, composed of generally parallel hyphae,
loosely arranged or more or less united, sometimes pseudoparen-
ehynuitous ; hymenium lying between two vein systems, consisting of

irregularly arranged asei separated by strands of tissue generally
similar in structure to that of venae internae

;
asci usually nunierous,

pyriform, ellipsoid or nearly globose, with 1 to 4 or more spores, num-
ber varying in asci of single aseocarp, size of spore varying with inun-

ber in ascus : spores ellipsoid or globose, alveolate or spiny, irregu-

larly arranged in ascus.

The genus Tuhcr is generally divided into two subgenera: Eiitnher.

with the venae externae opening at various points of the surface, and

the consistency of the aseocarp generally fleshy; and Aschion, with

the venae externae converging and opening at the base of the aseocarp,

the consistency of the latter being hard, horny, or woody. No plants

of the true Aschion type have yet been reported from California, but

it is approached by Tuber candidum and T. lignarium, both having a

somewhat cartilaginous aseocarp with venae externae converging and

opening to the surface along a definite line or point or several con-

nected or separated lines or points. These lines are somewhat irregu-

larly arranged, sometimes occurring singly on one side of the aseocarp,

but often extending half the distance around it, and more or less

branched, or joined by other lines.

Sometimes there are a number of short lines, or occasionally several

of these are reduced to points, and in these cases there are as many
"centers" of converging venae externae. There is no definite orienta-

tion of llic plant in relation to these lines, for they iiui\' be fouii<l upon

the upper surface or a side of the aseocarp as often as at the base.

According to the sculpturing and shape of the spores, Tuher species

have been divided into four groups: Eutnhcr, including those with

ellipsoid, alveolate spores; Sphaerotuher, with globose, alveolate

spores; Oogaster, with ellipsoid, spinose spores; and Sphaerogaster,

with globose, spinose spores. By far the greater number of Call-
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fornian species that have been collected have alveolate spores; and of

these species all but one must be included under Eututcr. No speci-

mens of true Sphaerogaster have yet been reported, though T. lig-

narium comes very near. Tlie same relationship evidently exists in

Europe between globose and ellipsoid-spored species, the latter being

far in the majority.

In the descriptions which follow, aside from the size, shape and

surface characters of the ascocarp and spore, there have been con-

sidered the thickness of the peridium and the structure of the venae

internae and the tissue lying between the asci. The two latter tissues

originate from the subcortex and are generally similar in character
;

but occasional cases are found in which one has become modified with-

out a corresponding modification of the others. The structure and

arrangement of these three tissues are not always constant in a species,

but generally they are little variable. In a number of eases these

tissues are composed of long-celled hyphae, more or less regularly ar-

ranged, which have coalesced, forming practically a pseudoparen-

chymatous layer of somewhat elongated cells of various sizes. Some-

times, also, apparently true pseudoparenchyma exists in such tissues,

the latter appearing in section as an even layer of equal, united, globu-

lar cells. Whether this is really pseudoparenchyma, or whether the

effect is produced by a section across the long diameters of the united

hyphae previously described has not yet been determined. An illus-

tration of these two tissues wall be found in the figure of T. candidum,

plate 27.

EuTUBER. Spores alveolate, ellipsoid.

A. Surface of ascocarp smooth.

a. Ascocarp lobed or convolute.

Ascocarp reaching 2 cm. in diam., yellow; asci 1-4-spored; si)ores 26-

-36 by 30-44^; 7 by 8 alveoli across diameters T. citrimim.

Ascocarp reaching 1.5 cm., dirty white, lobed and wrinkled; asci 2-4-

spored; spores round-ellipsoid, 28-34 by 32-40^; 11-14 by 12-16

alveoli across diameters T. monticolum.

h. Ascocarp even.

Ascocarp reaching 2 cm., clay-brown; asci 1-4-spored; spores round-

ellipsoid, 32-48 by 36-52^^; 3-10 by 4-13 alveoli across diameters..

T. levisftimum.

B. Surface of ascocarp verrueose, scabrous, or minutely wrinkled.

a. Ascocarp lobed or convolute.

Ascocarp reaching 1.5 cm., cinnamon-brown, minutely scabrous; spores

long-ellipsoid, pointed at both ends, 28-38 by 36-52/x; 6 by 7 alveoli

across diameters T. gibbosum.
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Ascocarp reaching 1.2 cm., lead-purple, minutely verrucose; asci 1-3-,

rarely 4-spored; spores rouud-ellipsoid, 40-48 by 48-56;tt; 5-10 by
7-11 alveoli across diameters T. seiyarans.

Ascocarp reaching 1 cm., depressed globose, minutely verrucose with

occasional more coarsely verrucose areas; asci 1-3- (generally 1-2-)

spored; spores 36-48 by 40-56/^; 3-8 by 3-9 alveoli across diame-

ters T. irradians.

Ascocarp reaching 1.5 cm., brown, finely convoluted, verrucose; asci

1-5- spored; spores 24-30 by 28-48/^; 3-11 by 5-14 alveoli across

diameters T. Gardnerii.

Ascocarp 0.3 to 2.5 cm., silver white with occasional smooth areas of

darker color; depressed, irregular, convolute and often finely

wrinkled, more or less divided into minute areas by crossing of

wrinkles, sometimes having short, blunt hairs; asci 1-4- (generally

1-2-) spored; spores 28-44 by 38-56/^; 8-9 by 9-10 alveoli across

diameters T. argenteum.
b. Ascocarp even.

Spores greenish yellow, 7-11 by 8-12 alveoli across diameters..r. australe.

Sphaerotuber. Spores alveolate, globose.

Ascocarp very uneven, pubescent; spores dark brown, 40-48(a in diameter

T. californiciim.

OoGASTER. Spores spinose, ellipsoid or ovoid.

Ascocarp minutely verrucose, at least about furrows; spores ovoid to long

ovoid, 22-32 by 28-40^, with straight spines T. candidum.

Ascocarp entirely smooth; spores globose-ellipsoid to globose, 20-32^, with

spines having recurved tij)S T. lignarium.

EUTUBER

Tuber (Eutuber) citrinum Hk.

Plate 29, fig. 18

Proc. Cal. Acad. Sci., 3d ser., vol. 1, no. 8 (1899), p. 271, pi. XLV, figs.

30a-30c:

Ascocarp pale yellow, 2 cm. in diam., somewhat convolute, surface

entirely smootli, gleba somewhat lighter yellow than cortex
;
veins in-

conspicuous ;
coi-tical tissue pseudoparenchymatous ; cells nearly equal

in size, outer walls not thickened
;
cells becoming gradually lengthened

laterally and changing to laterally extending, moi-e or less connected

liyphae of su])cortex
;
thickness of peridium, 52()-540/x ; venae internae

and tissue between asci consisting of long-celled, loose, irregular, un-

connected hyphae, scarcely branched, 5/x thick ; venae externae filled

with coarse, much-branelied hyphae, 4-6/t thick, so regularly branched
and openly arranged as to appear reticulate ; asci somewhat long-

stipitate, semi-globose, 64—78 by 72-96/i., 1—1-spored ; spores ellipsoid,

26-36 by 30-44/u., alveolate, 7 by 8 alveoli across diameters.

"In forest, Tamalpais, Marin Co., Calif., ^Mav."

No. 123, Ilk. Col. Type.
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In general characters as shape of ascocarp, smooth surface and

absence of pronounced base, this species seems to come near Tuher

foetidum Vitt. and T. australe Speg. The former as described, how-

ever, differs in the reddish-brown gleba, longer spores in comparison
to their width, larger and fewer alveoli, and probably in the very dis-

agreeable odor. It is impossible to determine from alcoholic material

the presence or absence of the latter character, but if it were as de-

cided in the Harkness material as it is said to be in the European

specimens of T. foetidum, it would doubtless have been mentioned by
Harkness. T. australe is described as

"
dirty-white, gleba white be-

coming gray, asci at first 2-3- then 1-2-spored, spores 35-38 by

45-50/a"' (Paoletti, 1889, p. 888), in all of these characters disagreeing

with our species. Its color and thickness of peridium, as well as the

distinct vein and spore characters, seem sufficiently important to keep

it as a distinct species.

Tuber (Eutuber) monticoluin Hk.

Plate 30, fig. 23

Proc. Cal. Acad. Sci., 3d ser., vol. 1, no. 8 (1899), p. 271.

Ascocarp dirty white, 1.5 cm. in diam., lobed and wrinkled, sur-

face very minutely scabrous
; gleba white, netted with many small

veins
;
outer cortical tissue pseudoparenchymatous, cells varying little

in size, walls not thickened, outer layer breaking away slightly in

places, making surface of ascocarp minutely scabrous ; pseudoparen-

chyma changing gradually to very loose, branched, irregular hyphae,
bordered below by close, more or less connected hyphae. becoming
pseudoparenchymatous in places; venae internae of similar structure

to latter tissue
;
thickness of peridium variable, 280-640/i, ; asci semi-

globose, 64-80/t, 2-4-spored ; spores globose-ellipsoid, very minutely

alveolate, 11-14 bv 12-16 alveoli across diameters; spores 28-34 by

32-40/^.

"Among firs in dense woods in Sierra Nevada ]\Its., at Towle, Placer

Co., Calif., July." No. 27, Hk. Col. Type.

In cross-section this species appears somewhat like Tuher levissi-

mum, for the pseudoparenchymatous tissue of the cortex is very nar-

row, and the peridium (in places) is unusually thick; but the whole

structure is more delicate, the subcortical tissue is more irregular and

unconnected, the spores are much more minutely alveolate, and the

general appearance of the ascocarp—as observed from the two de-

scriptions
—is very different.
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Tuber (Eutuber) levissimum sj). nov.

Plate 30, fig. 31

Tuher Borchii Hk. non Vitt., Proc. Cal. Acad. Sci., 3d ser., vol. 1, no. 8

(1899), p. 272.

Ascocarp clay-brown, 2 cm. in diara., regular ;
surface smooth :

gleba lighter brown than cortex
;
veins large, inconspicuous in color ;

cortical tissue barely pseudoparenehymatous, composed mostly of

more or less closely coalesced irregular hyphae, becoming less con-

nected toward hymenium ;
outer cells slightly broken away, making

surface of ascocarp very minutely scabrous, this character visible

only under compound microscope; thickness of peridium 840/x.; venae
internae and tissue between asci of compact, more or less closely
coalesced parallel hyphae, 5-6;u. thick

;
venae externae filled with

similar hyphae loosely arranged, not parallel, unconnected
;
asci sub-

globose to globose, 50-80 by 70-1 00ft; 1-4-spored ; spores globose-

ellipsoid, 32-48 by 36-52/^, alveolate, alveoli irregular in size and
number on spore, 3-10 by 4-13 across diameters

; sculpturing 4/a thick.

"In rich, damp loam, about 9 in. below surface, Mav, 1912."
No. 338, U. C. Col. Type. C. F. Drew.

"Among decaying leaves of oak, Mt. Tamalpais, Marin Co., Calif.,

June." No. 54, Hk. Col.

This species agrees very closely in shape and color of ascocarp ;

venation
;
and shape, size and sculpturing of the spores, with the de-

scriptions of Tuher Borchii Vitt. The alveoli of the spores of the

latter, however, are described as generally very regular in form. In

the Californian material this is found to be the case in perhaps one-

half of the spores of a plant. In the others irregularity in size and

shape exist to a noticeable degree. No evidence of pubescence or

spots of dark color on the surface of the ascocarp is found, but as

these are both described as early characters in T. Borchii which dis-

appear with maturity their absence is not necessarily important. No
mention is made in descriptions of T. Borchii of the very thick peri-

dium nor of the small amount of pseudoparenchyma in the cortex
;
and

the description of the subcortical layer as composed of irregular, loose,

interwoven hyphae does not agree with that layer in the Californian

plants, in wliicli it is a regularly arranged, generally compact tissue of

more or less coalescing hyphae.

Of the Harkness material only lliree portions of specimens are

now present in the collection, making impossible the determination of

points such as size. The material in the University of California her-

barium, being more ample in quantity and in much better condition,

has been selected as the type.



314 University of California Puhlications in Botany [Vol. 6

Tuber (Eutuber) gibbosum Hk.

Plate 29, fig. 15

Proe. Cal. Acad. Sei., 3(1 ser., vol. 1, no. 8 (1899), p. 273.

Ascocarp "cinnamon-brown," 1.5 cm. in diam., convolute, surface

minutely scabrous, gleba ochraceous
;
veins barely distinguishable ;

outer cortical cells forming branched, knotted hairs parallel with sur-

face
;
inner cortical tissue pseudoparenchymatous, deeply colored,

changing to colorless laterally extending hyphae of subcortex
;
thick-

ness of peridium 200/x ;
venae internae of long, compactly arranged

but unconnected hyphae ;
venae externae of loose, spongy tissue com-

posed of branched, irregular hyphae, 4-5/x thick
;
venae externae

opening in depressions of surface, depressions filled with parallel,

irregular, colored hairs of surface of ascocarp ; spores dark brown,
long-ellipsoid, pointed at ends, 28-38 by 36-52ju, (mostly 32 by 44/x)

alveolate, mostly 6 by 7 alveoli across diameters, sculpturing 4ju, thick.

"Under oaks. Mill Valley, Marin Co., Calif., April."
No. 162 Hk. Col. Type.

Of this species only one specimen is found in the Harkness collec-

tion, and from this a small section has been removed. The plant is

infested with what appears to be an ascomycetous parasite which has

nearly destroyed the tissue of the gleba, making a study of this struc-

ture difficult. However, occasional unaffected portions are to be

found, and is possible from the material to describe all parts of the

ascocarp except the asci, which have almost entirely disappeared, only

occasional pieces of membrane remaining. The size and shape of the

asci, therefore, and the number of spores they contain cannot be de-

termined with accuracy. Through the venae internae, which in most

cases are found to have more or less completely disintegrated, run

long, coarse, branched hyphae, which apparently belong to the

parasite.

This species seems to come nearest T. oligosporum as it is described

by Vittadini who established it. Like the Harkness specimen, T. oli-

gosporum is said to be lobed, with venae externae opening in depres-

sions filled with hyphae. The surface is illustrated as conspicuously

verrucose, however, the color of the ascocarp is described as reddish

black, that of the gleba and spores as sooty white, and the spore shape

is simply stated as oval. There are no measurements. A distinguish-

ing point used by Vittadini is the odor, which cannot be determined

ill the alcoholic material The character of the surface and the colors

cit(.'d do not agree with those of the Harkness material, as will be seen
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ill a comparison of the two preceding descriptions, while the principal

distinguishing characteristics of the spore of the latter plant, i.e.,

long-ellipsoid with decidedly pointed ends, is not mentioned in Vitta-

dini's description. Except for three views of the ascocarp in Vitta-

dini's Monographia Tiihcracearum, I have been unable to find ilhis-

trations of T. oligosporuni. It is apparently rare, for Tulasne simply

paraphrases the original description, noting at the end "noii vidimus,"

while Fischer, in Rabenhorst's Knjptogamen-Flora, includes it under

the heading "Ungenligend bekannte Arten."

While the differences in color and surface characters may not be

sufficient to. separate our specimen from T. oUgosporum, yet so many
points are at present doubtful that it seems best to keep them distinct

until more data for both can be secured.

Tuber (Eutuber) separans sp. nov.

Plate 29, fig. 19

Tuher excavatum Hk. non Vitt., Proe. Cal. Acad. Sci., 3d sor.. vol. 1, no. 8

(1899), p. 273.

Ascocarp lead-purple (preserved) 1 to 1.2 cm. in diam., semi-

globose, convolute, surface very minutely verrucose
; gleba similar in

color to cortex
;
veins inconspicuous ;

cortex pseudoparenchymatous,
cells becoming smaller within and changing to compact subcortical

layer of unconnected hyphae ; walls of outer cortical cells somewhat
thickened

;
thickness of peridium 200-260^ ;

tissue between asci of

mostly loose, unconnected not parallel hyphae, 4^&jx thick
;
venae in-

ternae very compact, hyphae parallel, often connected, sometimes be-

coming pseudoparenchymatous; venae externae filled with loose,

tangled hyphae 4-6/i, thick
;
asci short stipitate, semi-globose, 56-68 by

60-92/x, 1-3-, rarely 4-spored ; spores brown, globose, ellipsoid, 40-48

by 48-56/t, alveolate, 5-10 by 7-11 alveoli across diameters.

''Beneath oaks in claye^^ soil, Laundrv Farm, Alameda Co.. Calif.,

April."

" " "No. 159, Hk. Col. Type.

The single specimen found under No. 159, which is listed by Hark-

ness as Tuber excavatum, shows no indication whatever of the basal

cavity which is described as characteristic of that species. The alveoli

of the spore are smaller and more irregular in number and size than

they are described for T. excavatum, and the venae internae are not

composed of tangled hyphae. Instead of converging at the base as in

the latter species, the venae externae open at various points of the

surface. The species comes nearest T. irradians and T. Gardnerli but
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it differs from the former in its smaller, thicker-celled pseudoparen-

ehj^matoiis cortex, witli the cells not in radial rows, more compact
subcortical tissue, more compact venae internae sometimes becoming

pseudoparenchymatous, asci never long-stipitate and alveoli generally

smaller
;
Avhile it is distinguished from T. Gardnerii by its exceedingly

minutely verrucose surface, more compact subcortical layer and venae

internae, asci 1-3-spored, spores shorter in comparison to width, and

sculpturing less variable. The structure of the venae internae is par-

ticularly characteristic. It was difficult to secure complete sections of

the material, for the hymenium fell away under the knife
;
but the

dense tissue of the venae internae remained, in most cases, for long

distances, forming the skeleton of the original gleba. In no other case

was this marked difference in delicacy between the various tissues

observed.

Tuber (Eutuber) irradians sp. nov.

Plate 29, figs. 16, 17

Ascocarp brown, 1 cm. in diam., depressed globose, somewhat lobed
;

surface minutely verrucose with occasional areas more coarsely ver-

rucose
; gleba at first white, becoming brown

;
veins few, little branched,

white
;
cortical tissue pseudoparenchymatous, cells thin-walled, large

(to 24/x), in more or less clearly distinct radial rows to depth of 140-

160/x, changing abruptly to loose hyphal structure of subcortex
;
thick-

ness of peridium 380fi ;
venae internae and tissue between asci of some-

what loosely arranged unconnected hyphae, 5/^ and fewer thick
;
venae

externae filled with loosely inter^v'Oven hyphae d/jl thick
;
asci some-

times long-stipitate, easily separable from hyphae, pyriform, elongated
or subglobose, 44—64 by 76-92/a, 1-3-spored (generally 1 or 2) ; spores

brown, ellipsoid, 36-48 by 40-56ja, alveolate, number of alveoli vari-

able, 3 by 3 to 8 by 9 (usually 7 by 8) across diameters; sculpturing
4-6/1, thick.

"Hvpogaeous under Quercus agrifolia, Dimond Canyon, Alameda Co.,

Cal., Mar. 25, 1905." No. 281, U. C. Col. Type. N. L. Gardner.

The regular arrangement in radial rows of the pseudoparenchyma-
tous cortical cells, in this species, together with the marked variability

in number and size of alveoli upon the spore, distinguish it from re-

lated forms as they have been described. The possession of a pseudo-

parenchymatous cortex and of a verrucose surface separate it from

descriptions of T. maculatum and T. dryophilum. It is probably most

closely related to T. Gardnerii but differs in several points which are

HU'iitioncd under that species.
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Tuber (Eutuber) Gardnerii sp. nov.

Plate 30, fig. 30

Ascocarp brown, 1.5 cm. in diam., subglobosc, with small convolu-
tions

;
surface verrucose

; gleba white in young specimens, light brown
in mature plants ;

veins wide, conspicuous, white
;
outer cortical tissue

somewhat coarsely pseudopai-cnchymatous, thiii-walled, changing
gradually to subcortical layer of unconnected hyphae ; thickness from
surface to hymenium 240-320/i,; venae internae and hymenial tissue

of mostly slender, unconnected hyphae, 2—4/m tliick
; venae externae of

loosely arranged l)rancliing hyj)hae 2-4/x thick
;
asci not stipitate, semi-

globose, rarely elongated, 56-68 by 80-88/*; 1-5-spored ; spores light

brown, globose-, or long-ellipsoid, 24-30 by 28^8ft, alveolate, number
of alveoli varying from 3-1 1 by 5-14 across diameters

; sculpturing
2-4/i in height.

"Hypogaeous under Arhntus Menziesii, Leona Heights, Alameda Co.,

Calif., Mar. 4, 1905." "Under Qucrcus agrifoUa, U. C. Campus,
Berkeley, Calif., ]\Iar. 22, 1905." "Under Quercus agrifolia, U. C.

Campus, Berkeley, Calif., Apr. 29, 1905."
No. 274, U. C. Col. Type. N. L. Gardner.

This species apparently resembles most closely Tuber foetidum, T.

drijophilum, and T. maculatiim. However, nothing is recorded in re-

gard to its odor
;
and its most noticeable characteristic, i.e., the exceed-

ing variation in number and size of alveoli upon a spore, is not men-

tioned in descriptions of T. foetidum, while Tulasne's figures (1851,

pi. XVII, fig. VII) would indicate that they are uniform, at least in

size. In T. foetidum the asci are described as ellipsoid and 1-2-, rarely

4-spored, these characters both differing from those of our specimens.

The species differs from the original descriptions of T. maculatum and

T. dryophilum and as they are described by Fischer (1897&, ])p. 47

and 51 respectively) in its verrucose, unspotted surface, possession of

pseudoparenchyinatous cortex, smaller spores, and narrower alveoli,

those of T. maculatum given as 7-10/x, and of T. dryophilum, 14 by

2\ix, though the latter is said by Fischer {ibid., p. 52) to have some-

times more finely alveolate spores occurring with the more common

widely alveolate ones. In the Californian material, the variation in

alveoli is very remarkable, occurring not only in a single plant, but

even in a single ascus. It is often the case, probably usually, that two

or three spores in an ascus differ widely in the size and nuinbci- of

alveoli. In one ascus, for example, three spores were present, the first

measuring 28 by 32/* and having 3 by 4 alveoli across the diameters,

averaging 8/i in width
;
the second was 24 by 28/*, having 7 by 9 alveoli,



318 University of California Publications in Botany [Vol. (3

averaging Sfx ;
and the third was 32 by 40//,, with 7 by 8 alveoli, averag-

ing Ofx.. Among the smaller spores, the number and size of alveoli do

not appear to be directly related to spore size
;
but the largest spores,

i.e., those occurring singly in an ascus, usually have the greatest num-

ber and the smallest alveoli.

This species differs from T. irradians (which shows the similar

irregularity in spore sculpturing) in color, being darker; in the asco-

carp, which is larger, much more uneven, and more conspicuously ver-

rucose
;
in outer cortical cells which, while coarse, are not in rows, and

merge more gradually into subcortical tissue
;
in spores, which are not

so dark brown and are smaller.

Tuber (Eutuber) argenteum sp. uov.

Plate 30, fig. 28

Ascocarp silver-white Avith- occasional smooth areas of darker color,

horny ;
3 mm.-2.5 cm. in diam., depressed, irregular, convolute and

sometimes minutely wrinkled
;
surface smooth or in places divided

into minute areas by crossing of wrinkles, more or less covered by
slender, short, blunt, septate hairs

; gleba brownish with white branch-

ing veins; cortical tissue pseudoparenchymatous or coarsely and
loosely hyphal, outer cells often forming hairs; subcortical layer of

very loose, irregularly placed hyphae ;
thickness of peridium 100-

200/x ;
venae internae numerous, of loose, irregular structure similar

to subcortex and tissue between asci, hyphae 5-7fi thick
;
venae ex-

ternae fewer, filled with loose, irregularly interwoven, branclied

hyphae 5-7/1 thick
;
both venae internae and venae externae much en-

larged at junction with peripheral layer of ascocarp ;
asci with or

without short stipe, semi-globose, 64-78 by 76-92/a, 1^-spored (gen-

erally 1 to 2) ; spores dark brown, ellipsoid, sometimes one end acute,
28^4 by 38-56^, regularly and mostly evenly alveolate, generally 8-9

by 9-10 alveoli across diameters, sculpturing 4/t thick.

"In sand among needles of Pinus attenuata. Ingleside, San Francisco

Co., Calif., May 11, 1905."
No. 284, U. C. Col. Type, N. L. Gardner.

The generally smooth, somewhat spotted surface of the ascocarp

of this species, together with the spore shape and size, seem to place

it near Tuher niaculatum Vitt. and T. dryophilum Tul. However,

it differs from descriptions of both in having a pseudoparenchymatous

cortex, and in color, that of T. maculatiim described as first white, be-

coming spotted with yellow, finally entirely golden yellow, and that

of T. dryophilum as brownish with reddish violet spots. The alveoli
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of the spore surface of T. dnjophilum are said to measure 14 by 21ju,,

while those of T. argentenm are generally G-Sfx. The former is also re-

corded as having occasional more minutely alveolate spores occurring

with those of coarser alveoli, but in the Californian species the num-

ber and size of alveoli varv little.

Tuber (Eutuber) australe Speg. ( ?)

Plate 30, fig. 29

Spegazzini, Auii. de Soc. Cien. Argentina, vol. 24 (1887), p. 122.

Harkness, Proc. Cal. Acad. Sci., 3d ser., vol. 1. no. 8 (1899), p. 272.

Aseocarp reddish brown (preserved), 1cm. in diam., nearly glo-

bose, very even with few wrinkles, minutely verrucosc
; gleba yellow

gray, of loose texture
;
veins not conspicuous in cut surface

; pseudo-
parenchymatous layer of cortex thin, changing soon to compact tissue

of coalescent hyphae of subcortex ; thickness of pei'idium 480/x ; venae
internae and tissue separating asci of similar structure to subcortex,
with hyphae somewhat less closely united

;
venae externae of loosely

interwoven branched hyphae 5-6/x, thick
;
asci more or less pyriform,

48-60 by 60-80/x, 1-2-spored ; spores greenish yellow, nearly globose,
30-40 by 32-48/i., alveolate 7-11 by 8-12 alveoli across diameters.

"Among oaks in vegetable humus upon a well-drained hillside, Au-
burn, Placer Co., Calif., June." No. 203, Hk. Col.

It is difficult to decide whether or not this species is identical witli

Tuher australe, for descriptions of the latter species are meagre, and

no illustration of it exists, so far as I have been able to determine.

Also, only one specimen of the Harkness material is ])resent in the

collection, and Harkness made no critical notes upon this species.

Which characters are variable in different plants, therefore, and which

are modified by the preserving alcohol must remain in doubt. IIo^\'-

ever, most characters of the alcoholic specimen agree in general with

the descriptions of T. australe, the color of the aseocarp being the

only serious point of disagreement. This, however, has probably

changed since the specimen was preserved. The surface of the Hark-

ness plant is also slightly verrueose rather than smooth as described

for T. australe, l)ut tliis amount of variation sometimes occurs in dif-

ferent plants of a s])ecies. It seems best, therefore, to leave this speci-

men under 7\ australe until more material may be available for study.
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Tuber (Sphaerotuber) californicum Hk.

Plate 29, fig. 20

Tuber Magnatum Hk. non. Pico. Proe. Cal. Acad. Sci., 3d ser., vol. 1, no. 8

(1899), p. 272.

Tuber puberulum Hk. non B. et Br., Proc. Cal. Acad. Sci., 3d ser., vol. 1,

no. 8, p. 273.

Ascocarp whitish to ochraceons, often caespitose, 1.5-2.5 cm. in

(liam., much lobed and Avrinkled
;
surface unevenly pubescent ; gleba

brown, marbled with large, light-colored veins; cortical tissue pseudo-

parenchymatous, cells varying little in size, compressed laterally, oc-

casional cells of surface layer developing into long septate hairs
;
outer

wall of surface cells thickened
;
subcortical tissue of very loose, irregu-

lar, branched hyphae ;
thickness of peridium 200;u. ;

venae externae very
large, branching, irregular in width, filled with loose, branched

hyphae ;
tissue between asci more compact than venae externae, but

of coarse structure
;
venae internae wanting ;

asci short-stipitate, semi-

globose to globose, 72-88 by 72-lOOja, 1-4-spored ; spores dark brown,
globose, 40-48/i., coarsely alveolate, 3 to 9 (generally 6 or 7) alveoli

across diameter ; epispore 4—8/x thick.

' ' Under oaks beneath vegetable hmnus upon a hillside. Laundry Farm,
Alameda Co., Calif., March." No. 150, Hk. Col. Type.

"In oak forest, San Kafael, Marin Co., Calif., March." "Under oaks.
Wire Bridge, Placer Co., Calif., March."

No. 62, Hk. Col. Referred to T. Magnatum.
"Growing amongst decaying pine bark in forest, Donner, summit of

the Sierra Nevada mountains, 7,000 ft., Julv; under Lihocedrus,
Towles, Placer Co., Calif."

No. 36, Hk. Col. Referred to T. puhenihim.
"U. C. Campus, Berkeley, Calif., Jan. 7, 1903."

No. 60, U. C. Col. N. L. Gardner.
"Under Querent agrifolia. U. C. Campus, Berkelev, Calif., Dec. 12,

1904." No. 228, U. C. Col. N.L.Gardner.
"Under Quercus agrifolia, U. C. Campus, Berkeley, Calif., Dec. 29,

1904." No. 239, U. C. Col. N.L.Gardner.
"U. C. Campus, Berkeley, Calif., Mar. 20, 1915."

No. 426, U. C. Col. N. L. Gardner.

This species, which is found in the Harkness collection under three

numbers, and referred respectively to T. californicum, T. puhcruhiDi.

and T. Magnatum, differs so distinctly from the latter two and from

all other described species of which record has been found, that it has

been allowed to remain under the name of T. californicuni. There is

no indication, whatever, either in tlic frcsli or preserved material ex-

amined, of the white flecks considered an iinjioi'tant character of the

surface of T. puberulum; the spores are regularly globular rather than
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from short-ellipsoid to globular, the reticulations are not regular in

form, and the spores measure 8-20/a instead of 5-9ja in diameter.

T. californicum, so far as collected, differs from descriptions of

T. Magnatum in size, our species rarely found as large as 2.5 em., while

T. Magnatum is said to reach 8 cm. and sometimes more. The ascl of

T. Magnaixnn are described as only 40-55 by 60-70/x; the spores as

short ellipsoid instead of globular, tlie ascocarp with a distinct base

which is absent in ours; and no mention is made of pubescence. The

only pubescent Sphaerotuher (aside from T. puherulum which is some-

times so placed), listed in Saccardo's Sijlloge Fungorum, is T. Mou-

geotii, which differs in its description from T. californicum in l)eing

tuberculate, having granulose gleba, 2-4-spored asci, and yellow spores

measuring 30-40ju,.

Tuber (Oog*aster) candidum Ilk.

Plate 27

Tuher candidum Hk., Proc. Cal. Acad. Sci., 3d ser., vol. 1, no. 8 (1S99), p.

274, pi. XLV, figs. 32a-32&.

Tuber CaroU Hk., non Bonnet., Proc Cal. Acad. Sci., 3d ser., vol. 1, no. 8,

p. 274.

Tuher Eisenii Hk., Proc. Cal. Acad. Sci., 3d ser., vol. 1, no. 8, p. 275.

Txiber olivaceum Hk., Proc Cal. Acad. Sci., 3d ser., vol. 1, no. 8, p. 275.

Ascocarp liglit brown to reddish brown, reaching 2 em. in diani.,

semi-globose, nearly even, with one furrow, or several generally con-

nected furrows, mostly on one side, furrows sometimes united into

circles forming
' '

eyes
' '

of different color from general ascocarp sur-

face, u.sually pink in young specimens; surface of ascocarj) smooth
with small papillae about furrows, or whole surface divided into

minute low polygonal areas, occasional colorless septate hairs on sur-

face, particularly at or near mouths of venae externae
;
veins mostly

large, whitish, consiucuous, converging at furrows; cortical tissue

minutely and compactly pseudoparenchymatous, outermost cells some-

times lengthened laterally and more or less separated, forming short,

knotted, laterally extending hairs or loose network similar to tissue

of venae externae; pseudoi)ai'('nch>'iuatous layer changing within to

subcortical layer of laterally elongated hyphae 4-6jli thick
;
thickness

of peridium 200 360/a ; venae internae of loosely or more or less com-

])actly arranged liy])liae; tissue between asci generally similar, but in

some cases becoming more or less pseudoparencliymatous ; venae ex-

ternae fiHed with loosely interwoven, branched hyphae, 4-6/i, thick,

opened into furrows of ascocarp surface; asci long or short stipitate,

generally ovoid, easily separated from hymenial tissue, 44—52 by G4-

80/x, l-7-s]iored ; spores brown, exceedingly varial)le in shape from

globose-ovoid to long, generally more or less conspicuously })ointed at
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one end, 22-32 by 28-40/a; surface covered with minute or somewhat
coarse spines, 2-3/a in length.

"Under dense clusters of Ceanothus, Auburn, Placer Co., Calif., May."
No. 195, Hk. Col. Type.

"In clavev soil beneath oaks, Laundry Farm, Alameda Co., Calif.,

]\IarehJ Howards, Marin Co., Calif., May."
No. 149, Hk. Col. Referred to T. Caroli.

"In sandy places beneath vegetable humus, Auburn, Placer Co., Calif.,

May." No. 196, Hk. Col. Type ot T. Eisenii,

"Beneath vegetable humus, Auburn, Placer Co., Calif., May."
No. 197, Hk. Col. Type of T. olivaceum.

"Under Salix, 2-3 inches deep in leaf-covered soil, U. C. Campus,
Berkeley, Calif., Jan. 3, 1903."

No. 45, U. C. Col. N. L. Gardner.
"In clay soil under Salix, Quercus and Umhellularia, U. C. Campus,

Berkeley, Calif., Mar. 29, 1903. Under Eucalyptus, U. C. Campus,
Apr. 1, 1903." No. 91, U. C. Col. N. L. Gardner.

"Same locality and date as preceding (immature)."
No. 92, U. C. Col. N. L. Gardner.

"Under oak in clay soil, Lake Temescal, Oakland, Calif., Apr. 11,

1903."
"

No. 108, U. C. Col. N. L. Gardner.
"In loamv, clayey soil among rocks, Lake Temescal, Oakland, Calif.,

Apr. 11, 1903.'" No. 109, U. C. Col. N.L.Gardner.
"In clay soil under Quercus agrifolia, Leona Heights, Alameda Co.,

Calif., Mar. 4, 1 905.
' '

No. 273, U. C. Col. N. L. Gardner.
"In soil under Quercus agrifolia. Thousand Oaks, Berkelev, Calif.,

Dec. 3, 1913." No. 425, U. C. Col. H. M. Gilkev.

"Under Salix, U. C. Campus, Berkeley, Calif., Mar. 27, 1913."
No. 442, U. C. Col. N. L. Gardner.

"Under Quercus agrifolia, U. C. Campus, Berkelev, Calif., Mar. 27,
1913." No. 443, U. C. Col. N. L. Gardner.

This is the most commonly collected Tuher of California, but it

will be noticed from the localities cited above that the range of terri-

tory in which it has been found is not wide. In some characters it is

exceedingly variable, particularly in spore shape and sculpturing, in

the tissue of the gleba, and in the surface of the ascocarp. It was

tbought possible at first to separate at least two forms, but study of

a larger amount of material has shown that there is no apparent

definite interrelation of these characters, and that varying intermedi-

ate forms are found. For example, in No. 108 of the University of

California collection a verrucose ascocarp is associated with very loose

hyphal structure of the hymenium. No. 195 of the Harkness collec-

tion, on the other hand, is perfectly smooth except about the furrows,

wliilc the hyphae of the hymenium are more or less united, and in

places the tissue becomes apparently pseudoparenchymatous. No. 109,
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however, has the smooth surface of No. 195 with tlie hymenial struc-

ture of No. 108. The character of the spore surface ami the shape of

the spores differ markedly in a single specimen. The spines in some

cases are slender and very numerous and in otlicrs coarser and fewer;

while the shape of the spores varies from very glohose-ovoid to long-

ovoid. Tn nearly every case, one end of the spore is noticeably pointed

and the other rounded. This is particularly conspicuous in sectioned

spores, a definite thin spot in the wall at the acute end seeming to be

present. No. 425 of the University of California collection has regu-

larly longer spores than the other specimens, though in the latter

sucli long spores are not uncommon, and No. 425 also has many spores

of tlie apparently typical globose-ovoid type. The number of spores

in an ascus varies generally from one to four, but in several collec-

tions the number is found to reach as high as seven. All the specimens

are alike in having one to several undeveloped spores in many of the

asci.

The venae externae distinctly converge, not at one point at the

base as in the AscJiion type of the Tubers of Europe, but along the

whole line of the furrows of the ascocarp. There may be three or four

or more such lines of convergence in one specimen, for there are some-

times several separated furrows, occurring on one side or even on

opposite sides of the ascocarp. Often, however, only a single, gen-

erally branched furrow is present, but this may extend over half the

distance around the plant. There is no definite orientation of the

ascocarp in the ground in relation to these furrows.

This species comes very near descriptions of T. rufum (Fischer,

1897&. p. 57) in size, color, converging venae externae, sometimes more

than four spores in an ascus, several often remaining rudimentary in

other asci, spore often pointed at one end, spore and asci measure-

ments, and spore sculpturing. The surface of T. rufum is described,

however, as early pubescent, becoming glabrous and covered with

small, low, polygonal warts oi- areas, separated by rather sharply

marked furrows. There is no indication in the young specimens of

our plants of definite pubescence, though occasional hairs are found

even upon the mature ascocarps. Some, however, as previously noted,

show division of the surface into polygonal areas. Tlie consistency

of the ascocarp of T. rufum is described as cartilaginous, becoming

horny upon drying. Our specimens, particularly those in alcohol,

have the consistency of a pickled green olive. The principal differ-

ence, however, between T. candidum and 7\ rufum seems to lie in tlie
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arrangement of the venae externae. As described, those of the latter

species converge at one point, or at several outward-opening hyphal
strands at the base of the ascocarp. No mention is made of furrows,

though Tulasne's figures (1851, pi. VI, fig. 2) would indicate that they

are present, but if present there is evidently no relation between them

and the external openings of the veins. Since the venae externae of

our plants open into fissures which are strongly marked, and which

may occur upon any part of the ascocarp, it seems best to retain T.

candidum as a distinct species until more extended data for the Euro-

pean material can be secured.

Tuber (Oogaster) lignarium (Hk.) comb. nov.

Plate 30, fig. 25

Terfeziopsis lignaria Hk., Proc. Cal. Acad. Sci., 3(1 ser., vol. 1, no. 8 (1899),

p. 279, pi. XLIV, figs. 23a-23c.

Ascocarp brown, 1.5 cm. in diam., subglobose, somewhat furrowed,
surface smooth, gleba white, veins variable in size, conspicuous ;

corti-

cal tissue pseudoparenchymatous, of very small, irregular, thick-

walled cells, changing somewhat abruptly to subcortex of compact but

mostly unconnected hyphae ;
thickness of peridium, 320-360/x ;

venae
internae and tissue between asci compact, of generally unconnected

hyphae, but latter tissue pseudoparenchymatous in places ; hyphae
4— 6/x. ; venae externae few, variable in size but generally very wdde at

opening and at various places in ascocarp, filled with loose, tangled,

branching hyphae, these often breaking away, leaving long canals

through interior of ascocarp ;
asci long-stipitate, semi-globose and more

or less cylindrical, 40-52 by 60-72/x, 2-, 3-, or 4-spored, spores light

brown, globose-ellipsoid to globose, 20-32ju,, surface covered wath slen-

der spines with recurved tips, 46yu, in length.

"Among oaks in sandy pasture, Auburn, Placer Co., Calif., June."
No. 206, Hk. Col. Type.

This is probably the species examined by Harkness and described

under Terfeziopsis lignaria, the globose or ovoid spores with recurved

spines being characteristic
;
but the measurements in the material

which T examined do not agree with the recorded Harkness measure-

ments, and venae externae, though few, are conspicuous. These per-

lijips open to the surface regularly in furrows, but so little material

is available for study that this point cannot be accurately determined.

Since venae externae are present, and all other characters are typic-

ally those of Tuber, the species has been placed under that genus.
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This species diffei's from T. candidum principally in completely

smooth surface, fewer venae externae, these mnch enlarged in places

and becoming open, and in the globose or neai'ly globose spores with

somewhat curved spines. There are other less tangible characters

which are difficult to describe but which tend distinctly to separate

the two species. The color of tlie ascocarp in llie alcoholic specimen

of T. lignaria is shining bluish black, with white gleba ;
while in all

alcoholic material of T. vandiditni, both in the Harkness and Univer-

sity of California herbaria, the ascocarp surface is somewhat reddish

brown with lighter brown gleba.

T. lignariuin apparently does not come near any described form,

its spore shape and character together with the smooth surface of the

ascocarp and the few venae externae distinguishing it. Very few

Sphaerogasters have been described, and most of these are apparently

little known (Paoletti, 1889, p. 885) ;
of described Oogasters, none

w^ere found with measurements cited as nearly globose as those of T.

Ugnarium.

Piersonia Ilk.

Ascocarp subglobose ; gleba with wide or narrow strands of sterile

tissue separating irregular chambers lined with hymenium, latter

sometimes appearing as colored dots on cut surface, connected with

exterior by narrow venae externae
;
latter short or forming long canals

through gleba, lined with more or less conspicuous paraphyses, some

developing into branched tangled hyphae filling veins ; hymenial
chambers variously shai)ed by inward projecting branches of inter-

hymenial tissue
;
asci and paraphyses arranged in more or less regular

palisade, crowded, asci often deformed from crowding, generally some-

what club-shaped, 1 to 4-spored, some spores often not maturing;

paraphyses fascicled between asci, somewhat swollen at tips.

The genus Piersonia is distinguished from all other genera of the

Tuberales in having the asci in chambers which open to the exterior

of the ascocarp by long sterile canals. These canals are lined with

paraphyses which continue into and throughout the hymenium; and

are perhaps approximated or at least foreshadowed in the inward pro-

jecting portions of ascocarp surface in Ifi/dnotrini, these sometimes

extending for long distances into the gleba where tliey (){)en to the

hymenium, the swollen-tipped hyphae of the surface showing gradual

transition into paraphyses. However, the fascicled paraphyses in the

venae externae of Piersonia hispora, witli the presence of occasional

undeveloped asci, would indicate the possible oi-igin of the sterile
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canals as formerly fertile canals which have lost their asci. The spores

of the species belonging to Piersonia are characteristic, for though
alveolate sculpturing is not unusual in the Tuberales, in this case the

walls of the alveoli are sometimes as thick (generally one-half as

thick) as the diameter of the alveolar cavity, making the epispore

appear continuous, with regularly placed, generally hexagonal de-

pressions. These are apparently arranged in definite concentric

circles, the centers occurring upon two opposite sides of the spore.

Fischer described the genus Piersonia in the Botanische Zeitung

(1908), Heft VIII and IX, pp. 149-154, from No. 126 (since named

P. hispora), of the University of California cryptogamic herbarium.

His illustrations, pi. VI, figs. 5-10, picture well the characteristics of

that species. The conception of the genus as above described will be

found to be practically that of Fischer.

Ascocarp 1-1.5 cm. in diam.; gleba showing orange-colored sj^ots; sterile

tissue of gleba forming veins, generally narrower than hymenial areas;

asci 1-4- (generally 4-) spored Piersonia alveolata.

Ascocarp reaching 8 cm. (generally 6) in diam.; gleba without orange-
colored sjiots; sterile tissue of gleba generally broader than hymenial

areas, not forming distinct veins; asci 1-2- (rarely more) spored
Piersonia hispora.

Piersonia alveolata Hk-

Plate 28, figs. 1, 2, 3, 4

Proc. Cal. Acad. Sci., 3d ser., vol. 1, no. 8 (1899), p. 275.

Piersonia scahrosa Hk., Proc. Cal. Acad. Sci., 3d ser., vol. 1, no. 8, p. 275.

Eydnobolites exeavatum Hk., Proc. Cal. Acad. Sci., 3d ser., vol. 1, no. 8,

p. 266.

Pachyphloeus ligericus Hk. non TuL, Proc. Cal. Acad. Sci., 3d ser., vol. 1,

no. 8, p. 269.

Ascocarp white, becoming yellow or brown, 1.3 cm. in diam.

sliglitly lobed, surface scabrous, sometimes pubescent; gleba yellowish
witli orange-colored dots, separated by lighter-colored veins; outer

cortical tissue of branched intertangled hyphae, often with more or

less regular globose thickenings, sometimes so close and even as to

make hyphal thread appear like string of beads; hyphae often pro-

jecting from surface, forming hairs; tissue beneath other hyphae be-

coming pseudoparenchymatous, of distinctly angled cells reaching 20^
in diameter, cells becoming smaller within, changing to subcortical

tissue of compactly arranged, sometimes connected hyphae running
parallel to surface of ascocarp ;

thickness of peridium, 220-600ju, ;
venae

externae generally short, lined with paraphyses, filled with loose,

branched hyphae similar to outer cortical tissue, inner hyphae less
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thickened than outer; venae internae much branched, broadened at

ang'les, varying in width but mostly sh^ider, of compact liyplial struc-

ture simihir to subcortex, ])ecoming pseudopareiichymatous in i)laces ;

asei borne in distinct large "nests," generally irregularly bent or

variously shaped by inward extending branches of venae internae
;

asci generally long-stipitate, ci-owded, club-shaped, more or less de-

formed, 64-72 by 80-1 ()4/x, separated by fascicled, swollen-tipped para-
physes, 1-4-spored (generally 4-spored) ; spores globose, 22-36/x, yel-
low or brown, minutely alveolate, walls of alveoli half as wide as
alveolar cavities, 10-14 across diam.

; spores irregularly arranged in

ascus.

"Beneath Ceanothus, Auburn, Placer Co., Calif., Mav."
No. 183," Hk. Col. Type.

"In forest, Auburn, Placer Co., Calif., June."
No. 201, Hk. Col. Type P. scahrosa.

"Under vegetable humus in sandy ground. Auburn, Placer Co., Calif.,

May.
"

No. 1 89, Hk." Col. Type Hydnoholiffs c.renvatum.
"Under pine trees in sandy soil, Towles, Placer Co., Calif., May."

No. 44, Hk. Col. Referred to Pachyphloeus ligericus.

This species is characterized by very large areas of hymenium
which cause the colored dots in the gleba mentioned by Harkness

(1899, p. 275), by narrow venae internae, generally 4-spored ascus,

and small ascoearp. Apparently, too, the venae externae of this species

are much shorter than those of P. hispora, and do not form the long
canals described by Fischer for that species (1908, ])p. 149-154),

though this point has not been determined satisfactorily for the reason

that the Harkness material is more or less granular at the present

time, and perfect sections have not been obtained.

Harkness separated his two species upon the characters of asco-

earp color and spore measurement. Nothing in regai'd to the former

can be determined from the alcoholic material, luit in the specimens
sectioned and examined, absolutely no difference can be found in spore
size. Tn ])oth, the size varies fi-om 22-36/x, those from 30-36/x pre-

dominating. Evidently some error occurred in recording the Hark-

ness measurements, for these do not agree with his. Uiuler the num-

bers 189 and 44 of the Harkness collection, named respectively Hydno-
holites cxcavatum and Fachyphloeus ligericus (Harkness, 1899, p. 266

and p. 269) were discovered material of Piersonia. Tt is impossible

to tell from the descriptions of the two species mentioned whether or

not the plants examined by Harkness are the ones now found under

the same numbers. His description of Hydnobolites excavafum with

cavernous gleba and eight-spored asci woidd indicate that another
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plant was under consideration. However, in the slide which he left of

No. 189, the section is clearly of Piersonia. No slide of Pachyphloeus

ligericus, so-called, is found, so whether the discrepancy here was

simply a result of accidental shifting of labels or confusing of speci-

mens, can not be determined. The fact that the date and the locality

for the material under both of these names, as well as of the two

Harkness Piersonias, are almost identical, may or may not be signifi-

cant, as much of the Harkness collection was made in Placer County.

No. 44 exhibits all the characters of Piersonia alveolata as previ-

ously described, but the material of No. 189 is badly worm-eaten and

the resulting stimulated growth of tissue, in the form of coarse, colored

hyphae, has so obscured the structure that it is impossible to determine

with certainty the relation of venae externae to the gleba, and the size

of the venae internae. The asci, too, have for the most part, lost their

spores, so that the number in an ascus is uncertain. Consequently it

is difficult to place this species exactly, but the structure, so far as it

can be made out, is like that of P. alveolata.

Piersonia bispora. sp. nov.

Plate 28, fig. 5

Piersonia (unnamed), Bot. Zeit., 1908, Heft. VIII, IX, pp. 149-154. pi.

VI, figs. 5-10.

Ascocarp reaching 8 cm. in diam. (generally about 6 cm.), "ferru-

ginous with occasional white patches ;

' '

surface scabrous, sometimes
somewhat pubescent ; gleba white without dots

;
outer cortex coarsely

and irregularly hyphal, irregularly thickened hyphae often projecting
in form of hairs

; hyphae of subcortex more slender than those of cor-

tex, compactly arranged, more or less parallel; thickness of peridium,
360-600/x ;

venae externae forming long, more or less connected, winding
canals through gleba, lined with fascicled, swollen-tipped paraphyses,
some extending into canal and forming coarse, loose, branched hyphal
structure similar to outer cortex; venae externae ending in small
chambers lined with asci

;
main venae internae much broader than

hymenial areas, composed of loosely or somewhat compactly arranged
hyphae, rarely becoming pseudoparencliyiuatous ;

asci club-shaped,
loiig-stipitate, 60-70 by 76-92/x., 1-2- (rarely more) spored, separated
by fascicled, somewhat swollen tipped paraphyses; spores globose, yel-
low or brown, minutely alveolate, walls of alveoli as wide or one-half

as wide as alveolar cavities, 10-11 alveoli across diameter; spores 28-

30/Lt, irregularly arranged in ascus; paraphyses 6-8/x at tip. "Odor of

j)hint at first resembling desiccated cocoanut, changing as plant dries,
to that of strong cream cheese."
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"Under Pin us radiaia, in hard soil, about one-half exposed; U. C.

Campus, Berkeley, Calif., Apr. 27, 1!J03."

No. 126, U. C. Col. Type. N. L. Gardner.
"Under Pinus radiata, U. C. Campus, Berkeley, Calif., May 24, 1903."

No. 152, U. C. Col. N. L. Gardner.

^Material umler No. 126 was sent to Fischer, who described and

figured it witliout a name in the Botanisehe Zeiiung (1908). This

species differs from Piersonia alveolata Ilk. in the smaller hymenial

areas with thicker stei-ile structure between, somewhat smaller asci

Ayith fewer spores, nnicli greater size of the ascocarp, and probably in

the yery long winding canals through the gleba, though the failure to

secure perfect sections of P. alveolata leaves this point somewhat

doubtful. The gleba, in cut surface, instead of appearing yeined with

large hymenial areas lying between, as in P. alveolata, presents the

appearance of a compact structure occasionally interrupted by com-

paratiyely small ascus-bearing areas. The sterile tissue in places be-

comes narrow enough to be considered veins, but generally is wider

than the fruiting tissue. The orange-colored dots described by Hark-

ness in P. alveolata are absent in P. hispora. Since the "dots" are

merely the "nests" of asci, the color being due to the crowded masses

of spores, this difference in the two species can be explained by the

smaller ascus-bearing areas with consequently fewer asci, and by the

smaller number of spores maturing in an ascus, making the whole mass

of spores much less conspicuous.

Through the long venae externae, the paraphyses which line the

walls are found to be quite regularly fascicled, and what appear to

be undeveloped asci are occasionally found. The explanation, then,

of tlie peculiar grouping of the asci in distinct areas within the asco-

carj), may be simply the loss of asci from the walls of the original folds,

and the closing togethei' of these walls to form narrow canals.

Geopora Ilk.

Ascocarp tomentose, iri-egular in shape, varying from simply lobed
to very complexly folded, folds loose and easily sepai'able oi- more oi'

less united ; inner cavity originally single, but divided by infolding of

wall or by projections from inner surface into narrow labyi'inthine

canals, contiinious oi" partitioned into chambers by uniting of folds;
asci and parai)hyses arranged in palisade on inner side of folds,

hymenium rarely opening to exterior of folds or ascocarp ; asci cylin-
drical to clul)-shaped ; spores ellipsoid, smooth, colorless, 1- oi- incom-

pletely 2-sei-iate.
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A. Asci cylindrical to club-shaped, uot constricted nor annulate between spores.

Ascocarp rarely exceeding 2.5 cm. in diam., -wliitish to brown, simply lobed

to closely folded; paraphyses slightly longer than asci, terminal cells

swollen, 2-6^ thick G. KarTcnessii.

Ascocarp averaging 1.5 cm. in diam., dark brown, somewhat lobed, folded

within; paraphyses equal in length to asci, terminal cells swollen, 5-8^
thick G. Cooper I.

Ascocarp 4-10 cm. in diam., reddish brown; slightly lobed; closely folded

within, generally enclosing tomentum-Iined cavity; paraphyses a little

shorter than asci, terminal cells slightly swollen, 6^ thick G. magnifica.

B. Asci cylindrical, constricted, with annulate thickenings betw-een spores.

Ascocarp 2-2.5 cm. in diam., much wrinkled; loosely folded within; para-

physes equal in length to asci; terminal cell not swollen, 4-5/i thick

G. annulata.

Geopora Harknessii Fischer

Plate 30, fig. 37

Botanische Zeitung, 1908, p. 157.

Pseudhydnotrya Harknessii Fischer, in Engler und Prantl, Die natiirlichen

Pflanzenfamilien (1897), I Tail, Abteilung 1, p. 282.

PsetuViydiiotrya carnea Hk., Proe. Cal. Sci., 3d ser., vol. 1, no. 8 (1899),

p. 267, plate XLIII, figs. 16a-16fo.

Pseudhydnotrya nigra Hk., Proc. Cal. Acad. Sci., 3d ser., vol. ], no. S, p. 267.

Ascocarp light to dark brown, without definite point of attachment
of mycelium, whole ascocarp at first enclosed in dense mass of brown
branched hyphae ;

0.7-4 cm. in diam.
; varying in shape from slightly

lobed to much folded, folds often extending far into interior
;
surface

more or less verrucose, tomentose, with long coarse hairs
;
interior

chamber comparatively simple to exceedingly irregular and consisting
of long, connected labyrinthine canals, due to infolding of or projec-
tions from wall

;
folds and projections mostly easily separable but

sometimes more or less connected
;
surface hairs continuing on infolded

cortex, making folds appear as if filled with loose hyphal tissue
;
folds

sometimes so closely crowded that tips of two layers of paraphyses
meet

;
tissue of external wall and folds more or less pseudoparen-

chymatous between hymenium and tomentum of surface
;
outer cells of

cortex colored and larger than inner colorless cells
;
asci cylindrical to

somewhat club-shaped, not constricted between spores, rounded or

somewhat pointed at apex, 16-28 by 140-200/x; spores smooth, 1- or

incompletely 2-seriate, globose-ellipsoid to long cylindrical with
rounded ends, 10-16 by 18-22ju,; paraphyses colorless, terminal cell

swollen, 2-6/i. thick, little longer than asci.

"Under shinibs among vegetable humus. Mill Vallev, Marin Co., Calif.,

April." No". 1, Hk. Col. Type?
"Among shrubs. Auburn, Placer Co., Calif., Mav; under rocks. Mill

Valley, Marin Co., Calif., April."
No. ]81, Ilk. Col. Type of Pseudhydnotrya carnea. Hk.
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"Under shrubs in firm ground, Auburn, Placer Co., Calif., Nov. to

Apr." No. 216, Hk. Col. Type oi Pscudhydnotrija nigra.
"Under 3-8 inches of decaying pine needles, over sand, Golden Gate

Park, San Francisco, Calif., Dec. 22, 1901."
No. 3, U. C. Col. W. A. Setchell and C. C. Dobie.

"Under Pinus mdiafa, U. C. Campus, Berkelev, Calif., Jan. 3. 1903."
No. 42, U. C. Col. N. L. Gardner.

"Under Pinus radiata, U. C. Campus, Berkeley, Calif., Jan. 3, 1903."
No. 43, U. C. Col. N. L. Gardner.

"Under Pinus radiata, U. C. Campus, Berkelev, Calif., Jan. 3, 1903."
No. 44, U. C. Col. N. L. Gardner.

"Under pines. Golden Gate Park, San Francisco, Calif., Dec. 24,

1902." No. 52, U. C. Col. N.L.Gardner.
"Under needles of Pinus radiata on top of ground, U. C. Campus,

Berkelev, Calif., Feb. 25, 1903."
No. 80, U. C. Col. N. L. Gardner.

"Under Pinus Pinaster, Golden Gate Park, San Francisco, Calif., May
9,1903." No. 142, U. C. Col. N.L.Gardner.

"Under Pinus Pinaster, Golden Gate Park, San Francisco, Calif., Nov.

6,1903."' No. 153, U. C. Col. N.L.Gardner.
"Under Pinus Pinaster, Golden Gate Park, San Francisco, Calif., Nov.

6,1903." No. 154, U. C. Col. N.L.Gardner.
"In sand under Pinus Pinaster, Golden Gate Park, San Francisco,

Calif., Oct. 15, 1904." No. 206, U. C. Col. N.L.Gardner.
"Under pines, Ligleside, San Francisco Co., Calif., Oct. 29, 1904."

No. 207, U. C. Col. N. L. Gardner.

"Ingleside, San Francisco Co., Calif., Feb. 13, 1915."
No. 414, U. C. Col. N. L. Gardner.

This seems to be the most common representative of the Tuberales

about the San Francisco Bay region, and the comparative abundance

in which material has been collected has made possible definite observa-

tions in regard to the constancy of its characters. The ascoearp is

found to vary greatly in form, from almost even with a comparatively

simple, closed, inner cavity somewhat similar to that of Peziza or

Hydnocystis, to distinctly folded with the cavity apparently very com-

plexly divided. The apparent partitions are discovered to be infold-

ings of the outer wall or projections from the inner wall, generally

very irregularly lobed and often fitted closely together. They are

rarely united at points, l)ut usually are very easily separable; and the

cavity is found to be composed of labyi'inthine canals which, except

rarely near the cortex, are all connected. All stages are found between

the ascocarps with nearly simple cavities and those with the central

hollow represented by labyi'iiitliiiie canals. In some cases, one side of

the ascoearp is simply infolded, tlic two walls of the fold not in con-

tact ; in others there niav ))e sevei-al infoldings which become closer as
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the projections from the wall into the interior produce pressure from

within. However compact the structure of the ascocarp seems to be,

however, with the various projecting folds fitted closely together, a

slit througli one side of the cortex enables it to be opened, nearly all

the folds separating easily from each other. In a very few cases,

openings from the h^Tnenium to the surface of the ascocarp were

found. "Whether these exist in the early stages or occur as a result of

development has not yet been determined.

Other variable characters in this species are color, from very light

to dark brov\-n ; surface, whether distinctly verrucose or smooth ; size

and shape of spores : and size and shape of paraphyses. The first three

of these characters are found to vary in plants of the same collection,

and the irregularity of spore shape and size is constant in all the plants

studied. The variability of paraphyses, however, seems due to another

cause. In the half-specimen labeled PseudJiydnofrya Harknessii in

the Harkness collection, and which may be half of the type specimen
of that species, though it is not so indicated, occasional clusters of

paraphyses are discovered which have the three or four terminal cells

enlarged (measuring 12-14ju,) and colored. The paraphyses being so

swollen are apparently fascicled between the asci, and some have

elongated above the latter, forming coarse bro\^Ti hairs. The h^^nenium

and the surface of the ascocarp are apparently connected in places,

though from the scanty material at hand it is impossible to determine

definitely this point. Tliose wliieli appear to be normal paraphyses

are colorless, little longer than the asci and have only the terminal cell

swollen, this measuring 2-6/t at the tip. In only two other cases have

paraphyses been found which differ from the latter description. One is

that of an ascocarp which has been attacked by insects, and the other of

an ascocarp badly infested with Nigrosphaeria Setckellii (Hk.) Gard-

ner (1905). In both these eases colored and much enlarged paraphyses
occur in close proximity to the affected portion of the plant, while all

others are small and colorless. It is possible in the specimen labeled

Pseudhydnotrya Harknessii that both the external openings and the

large paraphyses are the result of an abnormal condition in the asco-

carp, although, as previously stated, it is impossible to determine this

satisfactorily from the small amount of material available. The para-

physes of Pseudhydnotrya Harknessii were originally described as 7-

14/y, thick at the tip (Fischer, 1897a, p. 282), but since those measuring

2-6/x appear to be the normal ones, occuring in all the plants studied,

while the larger ones are rare and found under apparently ]iathological
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conditions in parts of occasional plants, I have not mentioned the

latter in the specific description.

It will be noticed that the spore measurements indicated in tlie

preceding description of Geopora Harknessii do not agree with tliose

given by Harkness for Pseudhydnotrya Harknessii (25-28 by 14-18/x),

though they correspond closely to those cited for P. carnea (22 by 15).

However, careful examination and measurements of the spores failed

to reveal any differences in shape and size in the three species of

Pseudhydnotrya cited by Harkness. Gardner in a study of Nigros-

phaeria Setchellii (1905, p. 178) discovered in this species a similar

discrepancy in spore sizes as he found them and as they were indi-

cated by Harkness.

The specimens in the Harkness collection labeled Pseudhydnotrya

Harknessii, P. carnea, and P. nigra, are found to differ in minor re-

spects, but since such a wide variation exists in a single species, and

since representatives of all the forms mentioned above have been dis-

covered in one collection, it seems best to unite the three under one

specific name.

]\Iany of the ascocarps of Geopora Harknessii are found to be in-

fested with Nigrosphaeria Setchellii (Hk.) Gardner (Gardner, 1905).

The perithecia of the latter occur as minute black globose bodies

closely dotting the surface of the interior folds of the ascocarps of

the host. So far as known, the parasite does not occur upon any other

host. The exact relation of the two plants has never been definitely

determined, but the parasite apparently does little injury. Except for

the few cases previously mentioned of stimulated growth of para-

physes about the perithecia of the parasite, no difference can be found

in the tissues of infested and non-infested ascocarps of Geopora

Harknessii.

Geopora Cooperi Hk. ( ?)

Plate 30, fig. 22

Bull. Cal. .U-ad. Sci., vol. 1. no. 3. p. 168, 18S.5.

Proc. Cal. Acad. Sei., 3(1 ser., vol. 1, no. 8 (1899), p. 270.

Ascocarp dark brown, 1.5 em. in diam., somcnvliat lobed ; surface

verrucose, clothed with tangk'd, eoai'se, dark brown, septate luiii's;

cortex pseudoparenchymatous ;
outer cells large with slightly thickened

walls; inner cells elongated toward center, changing al)ruptly to

hyphal tissue; cavity of aseocar]) dissected by large, loose, mostly
easily separable folds and by pi'ojeetions from inner wall into con-

nected labyrinthine canals
; pseudoparenciiymatous tissue and hairs of
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cortex running through center of folds
;
asci cylindrical to somewhat

club-shaped, gradually tapering to long stipe ;
asci not constricted be-

tween spores, rounded at apex, 24-28 by 200-220/j. ; spores globose-

ellipsoid, 17-21 by 20-24jtt; paraphyses with terminal cell swollen,

5-8/i. tliick, about equal in length to asci.

"Under Pin us racliata, U. C. Campus, Berkeley, Calif., Dec. 12, 1904."
No. 231, U. C. Col. N. L. Gardner.

Material under tliis number was sent to Fischer who describes it in

the Botanische Zeitung, 1908, pp. 157-158, and places it with G.

Cooperi. The specimens he received were not quite mature, and he

found the asci shorter (150-190^) and the paraphyses narrower (5/i,)

than above described. The spores in the material studied differ in

size from those of G. Cooperi as described by Harkness, his measure-

ments being 20 by 28;ti. However, this difference is no greater than

that found in actual measurements of Pseudhydnotrya carnea and

those cited by Harkness, and the discrepancy in both cases may simply

be due to an error in recording. Such other characters as are men-

tioned in his description agree with those of our species, and it seems

best to consider the two identical
; though since the type of G. Cooperi

cannot be found in the Harkness collection at Stanford University and

apparently also does not exist in the California Academy of Sciences

herbarium, there seems to be no means of definitely deciding this point.

Geopora. magnifica, sp. nov.

Plate 30, fig. 35

Ascocarp reddish brown, subglobose, 4-10 cm. in diam., minutely
verrucose, densely tomentose, particularly in wrinkles and depres-
sions ; compai'atively even, with few low lobes and shallow depres-

sions, but surface of cortex occasionally extending far into ascocarp
(rarely entirely through) forming a large, clearly defined chamber

generally unconnected with hymenium ;
walls of chamber much folded

and covered with tomentose cortical tissue
; gleba composed of complex

closely folded tissue tlirough center of which runs cortical tissue as two
narrow layers of pseudoparenchyma bearing intertangled septate hairs,
these two layers sometimes separating for short distances forming
small chambers; very rai'ely openings fi-om hymenium to chambers

present; inner walls of folds covered with hymenium, with sometimes
numerous short projections making surface appear thickly papillose ;

hymenium-lined cavity representing single hollow into which much
convoluted walls extend, forming numerous labyrinthine canals, later

occasionall}' becoming closed chambers through union of walls; larger
folds easily separated, but smaller more or less compactly fitted to-
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getlier and soiuetiiues united
;
asci cylindrical, not constricted between

spores, 20 by 180/x; spores smooth, l-sei-iate, ellipsoid, 14-1 S by 24/i ;

parapliyses a little shorter than a-sci, slightly swollen, 6/x thick.

"Moraga Ridge, Alameda Co., Calif., Jan. 24, 1915."
No. 412, U. C. Col. Type. A. A. Baroteau.

The measurements of paraphyses and spores in this species do not

agree Avith those of Harkness for any of liis species of Geopora. Aside

from the measurements, there is nothing to exclude this species from

G. Cooperi as described by Harkness, but there are no characters there

mentioned that are particularly characteristic of this species. It

ditfers from G. annulata in size, comparatively even surface, very
definite hollow opening to exterior, unconstricted asci, and broader

paraphyses. It ditfers from the plants which I have referred with a

question to G. Cooperi, in size, regularity of surface, central liollow,

smaller asci, spores less globose-ellipsoid, and paraphyses with less

conspicuously swollen tips.

This is the largest of the ascomycetous hypogaei reported from

California, being approached in size only by Piersonia hispora, which

sometimes reaches 8 cm. in diameter. The collector, A. A. Baroteau

of Alameda, California, pronounces the plants edible and delicious.

Geopora annulata sp. nov.

PJatc 28, fig. (J

Ascocarp reddish brown and black, 2-2.5 cm. in diam., much
wrinkled, surface verrucose, densely tomentose particularly in

wrinkles, tomentose cortex extending deeply into interior; outei- cor-

tical tissue pseudoparenchymatous with large cells
; gleba of large,

loose folds containing central layer of coarse hyphal tissue continuing
from outer cortex, ends of folds free, enlarged; asci cylindrical,

strongly constricted witli annulate thickenings between spoi'es, rounded
at apex, 16-20 by 140-160/^; spores smooth, 1-seriate, globose-ellipsoid,
14-18 by 22-26/a; paraphyses not swollen at tip, 4^5|Li thick.

Locality and date. No. 106, Hk. Col. Type.
"In sandy ground, Golden Gate Park, San Francisco, Calif., April."

No. 102, Hk. Col.

This species is found in the Harkness collection uutler the numbers

10& and probably also under 102. The type of G. Cooperi is cited

under the number 106 (Harkness, 18i)[), p. 270) and it is possible that

106 represents the type, the number 106 being a misprint. There is
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nothing in the description, which is very general, to exclude it except

the spore and ascus measurements, which are larger than ray findings

(26 by 220/it for the asci, and 20 by 28/a for the spores). The measure-

ments given by Ilarkness for No. 102 (12 by 80 for the asci and 12

by 18 for the spores) likewise debar this material from that species.

There is no mention in the descriptions by Harkness of either G.

Coopcri or G. hrunncola (the type of the latter being cited under No.

102, Harkness, 1899, p. 270) of the peculiar characteristics of Nos.

10& and 102 as I found them ; and therefore I feel justified in the sup-

position that in the various handling received by the Harkness

material, labels have been shifted or specimens otherwise confused,

and 102 probably does not represent the type of G. hvnnneola. The

latter is known to us only in the brief description of it by Harkness

(Proe. Calif. Acad, of Sci., 3d ser., vol. 1, no. 8, p. 270), and therefore

its present status cannot be defined.

Under 10&, entire specimens are found
;
but under 102 the material

is discovered to be in three or four pieces each measuring about 18 mm.

in diameter. Whether these all belonged originally to a single speci-

men or to more cannot be decided with certainty, and therefore the

size of the specimen cannot be definitely determined. The material

under 102 also has been attacked by the larvae of some insect, and

ver}^ little remains from which to determine the structure. However,

as far as it can be made out, it resembles 10& very closely, the measure-

ments are identical, and the peculiarly constricted internally annulate

asci, found in no other species observed, are very conspicuous in both.

HYDNOTRYOPSIS, gen. nov.

Aseocai'p siil)globose, compact, more or less lobed and wi-inkled,
without external opening ;

cortex sometimes extending deeply into in-

terior
; gleba composed of minute, irregular folds, more or less joined,

forming complex system of veins separating canals and chambers;
hymeninm of regular palisade of asei, lining walls of canals and
<jhambers

;
asci cylindrical, 8-spored ; spores ellipsoid, papillose.

This genus belongs, apparently, in phylogenetic line with the an-

giocarpous forms, Geopora and Balsamia, for very careful search has

failed to reveal external openings from the hymenium. The exceed-

ingly fine folding of the gleba and wrinkling of the surface made this

point a difficult one to determine, but sufficient material was available

to make sections of every portion of the ascocarp. The closest, most
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careful study possible was made of a large series of these, and in no

ease was there any indication of external communication from the

hymenium.
A cross-section of the ascocarp suggests the structure of Choiro-

myccs, but descriptions and illustrations show tlic hyiiiciiiiiiii of 1he

latter to consist of long, irregularly Ix'iit bands, the lialves running
more or less parallel and the ends often joined, the space between the

free tips of the two rows of palisade filled with hypluil tissue. The

sterile veins separating the bands appear irregular in shape and gen-

erally much wider than the bands. In tlie Californian specimens, the

whole ascocarp is made up internally of an elaborate system of very

narrow folds densely covered with hymenium. Tlie folds, which form

the sterile veins, are remarkably regular in width. These are often

fitted so closely together that the free ends of the two rows of asei are

nearly or quite in contact, but in places the folds are less closely asso-

ciated and leave comparatively wide, open chambers. Sometimes the

folds are united at points, closing the chambers, but as a rule they are

unconnected and can be separated for long distances through the asco-

carp. The canals, when wide, are generally irregular in shape, due

to inward projecting, short branches of the venae internae. The

spores are smaller than for any described species of Clioiromyces, and

are globose-ellipsoid instead of globose, while the asci are cylindrical

rather than club-shaped. The structure of the interior comes near

that of Geopora, but the glabrous surface, sculptured spores, more

minute and compact folding, uniform veins originating from the sub-

cortical layer rather than from the infolding of the cortex as they

are formed generally in Geopora, and the much more common presence

of short chambers, seem sufficient basis for the separation of the two.

While Hydnotryopsis differs from Hydnotrya in the absence of

venae externae and the presence of a conspicuous system of venae in-

ternae, the general arrangement of empty canals and chambers lined

with hymenium in regular palisade, the walls of the canals apparently

formed by more r.ipid internal tlum external growtli of the ascocarp,

is like that of Hydnotrya; and the two have apparently reached the

same stage in parallel lines of development. Though little preserved

material exists from which to describe the genus, it seems sufficiently

distinct from all other genera of the Tuberales to justify its position.

It is to be hoped, however, thai fiirthci- collections and data may be

obtained.
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Hydnotryopsis Setchellii o:en. et sp. nov.

Plate 30, figs. 21, 36

Stephensia bovibycina Hk. non Tul., Proc. Cal. Acad. Sci., 3d ser., vol. 1,

no. 8 (1899), p. 268, pi. XLIV, figs. 18a-18r.

Ascocarp clay-yellow, subglobose, compact, without mycelial tuft
at base, 1.5 cm. in diam., lobed, lobes minutely and deeply wrinkled,
cortex occasionally extending so deeply into interior as almost to reach

opposite side
;
surface minutely scabrous

; gleba composed of very
small, irregular folds, sometimes joined, forming complex system of

narrow branching veins separating long, labyrinthine, more or less

connected canals and chambers not opening externally, lined with

hymenium formed of regular palisade of asci
;
outer cortical tissue

pseudoparenchymatous, becoming hyphal within
;
veins hyphal, orig-

inating from inner cortical tissue
;

asci cylindrical, 8-spored, 12 by
40/a; globose-ellipsoid, regular in size, 10-11 by 12-1 3/^, very minutely
papillose.

"Found in forests, March. No locality." No. 173, Hk. Col. Type.

This species is found in the Harkness collection under the number

referred by Harkness to Stephensia hombycina (1899, p. 268). It will

be seen from the preceding description, however, that it differs from

Stephensia, as described, in the absence of venae externae
;
of regular,

radial arrangement of the venae internae
;
of a basal cavity ;

and of

smooth, globose spores.

Delastria Tul.

Ascocarp irregularly subglobose, sometimes lobed, scabrous or

fineh' fioccose
;
cortex distinct, extending into gleba as venae internae

;

latter anastomosing in reticulate form, separating gleba into rounded,
hymenium-bearing areas

;
venae externae wanting ;

asci irregularly

arranged in hymenial areas, often deformed, club-shaped or long ellip-

soid, sometimes curved, 2- to 4-spored; spores globose, alveolate, with

angles extended to form spines.

This genus differs from Tuber in its lack of venae externae and in

the reticulate arrangement of the venae internae, forming well-marked

rounded areas of hymenium. The first suggestion of such arrange-

ment is found in Heterogenea of the genus Genea. Here the hymen-

ium, which in Ilydnocystis and Eugenea consists of an even uninter-

rupted layer of asci and paraphyses, is separated by strands of sterile

tissue into distinct "pockets," in which, because of the rounded

angles, the originally regularly placed asci and paraphyses become

irregular and crowded. In Genea cerebriformis extreme lobing of the
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ascocai-p causes more or less doubling of the hymeniuin, further com-

plicating the arrangement, the highest development of Avhich is per-

haps found in Dclastria. The spores of Delastria, with the sharply

projecting angles of the alveoli, resemble somewhat those of Hydno-

holitcs, but the two genera are easily separated by the absence and

presence, respectively, of venae externae, and by the general char-

acters of the ascocarp.

Delastria rosea Tul.

Tulasne, Ann. Sc. Nat., 2nd ser., vol. 19 (1843), p. 379.

Ascocarp 1-1.5 cm. in diam., subglobose, somewhat convolute, sur-

face minutely scabrous, caused by irregularl}^ projecting cortical cells
;

veins of gleba indistinct like water marks, dividing it into roundish
areas

;
cortex hyphal to pseudoparenchymatous, compact, 80/a thick

;

sterile veins of irregular hyphae joined to form pseudoparenchymatous
structure

;
cells sometimes reaching width of 20ft ;

asci semi-globose,
36-52 by 48-60/*, or very much elongated, reaching length of 120/a,
width 40/t ; spores globose, 22-30/i., alveolate and spiny, 2-7 alveoli

across surface, spines somewhat blunt, thick, 5ft in height.

"Under shrubs among vegetable humus. Auburn, Placer Co., Calif.,

May." No. 182, Hk. Col.

While for this genus only one species is reported, a great amount

of variation apparently exists. Fischer's illustration (1897a, p. 317)

represents a plant whose veins are principally hyphal, whose spores

have generally 6-7 alveoli across the diameter, the angles projecting as

sharp-pointed needles, and whose cortex is more or less pseudoparen-

chymatous of somewhat elongated narrow cells. The spore diameter

cited is 30-40/x. Tulasne s illustration (1851, pi. XVI, tig. 1) indi-

cates, on the other hand, a nuieh looser, irregular structure through
the venae internae, which is also seen in an Italian specimen, in the

University of California herbarium, from Mattirolo. The spores of

the latter agree in size with the measui-ements given by Tulasne and

Fischer (30-40/x). Our specimens have a compact structure through
the cortex and outer veins similar to that of P^ischer's figure, though
the hyphae in ours are entirely unconnected through the cortex, be-

coming more or less united in llie venae internae, in places even

pseudoparenchymatous witli large cells. The spores in ours, how-

ever, are smaller than of any of the above, measuring 22-30ft, and the

number of alveoli across the diameter is niore often 3-5 than more,

though occasionally 7 are found. Tlie spines are distinct (they are
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not figured by Tulasne) but are shorter, fewer, and more blunt than

in the ^Mattirolo specimen and than illustrated by Fischer.

There is no indication now of rose-color in the cut surface of the

Californian material, but at the time of collection, this, according to

Harkness, was very conspicuous.

The differences between these plants and those of Europe do not

seem sufficient for specific separation, but the Californian specimens

may at least be considered a geographical variety until the extreme

variation in the whole genus is worked out more thoroughly.

Hydnobolites Tul.

Ascocarp subglobose, generally lobed or folded
;
cortex pseudo-

parenchymatous, changing to hyphal tissue toward hymenium, or

whole structure of ascocarp more or less pseudoparenchjnnatous ;

canals of ascocarp labyrinthine, penetrating deeply into gleba, lined

with pseudoparenchyma ; opening generally between folds of asco-

carp surface
;
venae internae wanting ;

asci somewhat irregularly ar-

ranged between canals, ellipsoid to pyriform, 8-spored ; spores globose,

alveolate, angles of alveoli projecting outward as spines ; spores irregu-

larly arranged in ascus.

This genus, which Fischer (1897a) formerly placed under the

family Terfeziaceae of the order Plectascales, he has since removed to

the Tuberales and placed in phylogenetic line with Tuher. The spores

of the species in this genus resemble those of Delastria rosea in having

the angles of the alveoli projecting in the form of needles, but the asci

are 8-spored rather than 4-spored. The pseudoparenchymatous struc-

ture of the canal walls as well as, occasionally, of the whole ascocarp

tissue, is characteristic, but is approached in several Californian

spT^cies of Tuher in which the venae internae become more or less

pseudoparenchymatous.

Hydnobolites californicus Fischer

Plate 30, fig. 26

Ed. Fischer, in Fedde, Repertorium 7 (1909), p. 194.

Ascocarp of gristly consistency, at first dirty-white, becoming
brownish at iruiturity ;

0.5-3 cm. in diam.
; slightly to very irregularly

folded, canals opening to surface in folds; surface bearing occasional
short septate liairs of 2 or 3 cells; pseudo])arenchymatous cortex of

ascocarp continuing as border of canals, 8/i, thick; cells irregular in

size, inner generally sinalhn- than outer, changing somewhat gradu-
ally to hyphal tissue of interior

; hyphae of latter coarse, 4-10/a thick ;

canals narrow, mostly long, more or less labyrinthine; asci scattered
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irregularly through hyphal tissue, irregularly globose-ellipsoid ; spores
yellowish at maturity, loos(4y and irregularly arranged in ascus,

globose, 14r-'[Sfji, very coarsely alveolate, angles of alveoli projecting
as thick, blunt spines -i/x long ;

3-4 alveoli across diameter of spore.

''Under oak. Piedmont Park, Oakland, Calif., Apr. 4, 1903."
No. 106, U. C. Col. Tijpe. N. L. Gardner.

"Mt. View Cemetery, Oakland, Calif., Jan., 1903."
No. 110, U. C. Col. N. L. Gardner.

"U. C. Campus, Berkelev, Calif., Feb., 1905; Leona Heights, north of

Oakland, Calif., Feb., 1905 ; Berkelev Hills, Berkelev, Calif., Feb.,

1905; Wild Cat Canvon, Berkeley, Calif., April 1, 1905."
No. 278, U. C. Col. N. L. Gardner.

Material under the three numbers mentioned above was examined

by Fischer who pronounced Nos. 106 and 278 identical and evidently

a new species, since they differed in larger ascocarp, smaller spores, and

absence of mycelial tuft at base, from the three previously described

species. No. 110, through its somewhat larger spores, approached

Hydnoholites cerehriformis Tul. in his opinion, perhaps being identi-

cal with it (letters of October 11, 1905, and March 27, 1909). He sug-

gested the name H. californicus for the first two, and tliis was later

published by him in Fedde, Reperiorium VII (1909), p. 194.

Study of various specimens of No. 110, and careful comparison
with material under the Nos. 106 and 278, reveal the fact that while

the spores of the former are at times larger than those of the two

latter, this difference is not constant, and otherwise the plants of the

three collections seem identical.

Aside from the characters mentioned by Fischer, our plants differ

from //. cerehriformis, as it is described, in shape of asci and thick-

ness of pseudoparenchymatous cortex, the foi-mer of this species being

given as less globose-ellipsoid, and the latter measuring 100-120/i.. H.

californicus differs from descriptions of H. Tulasnei Hesse in color,

narrower hyphae of internal tissue, shape and size of asci, and size

of ascocarp and spore, H. Tulasnei being described in these points as

follows: Surface of ascocarp rose-colored, changing to flesh color at

maturity; hyphae 10-14/x.; asci pear-shaped to egg-shaped, 70-100/a;

ascocarp 1 cm. in diam.
; spores 17-21/I.. Our species is debarred from

H. fallax Hesse, as described, by the absence of pseudoparenchymatous
tissue in the interior of the ascocarp.
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VIII. KEY TO GENEKA

A. Ascocarp with distinct external openings from hymenium.
a. Cavity simple, empty.

Spores generally smooth Hydnocystis.

aa. Cavity dissected into labyrinthine canals.

1. Canals connected, filled with hyphae, converging at apex or base.

a:. Canals converging at apex, spores smooth FseudohaJsamia.

XX. Canals converging at apex, spores sculptured PachyphJoeus.

2. Canals unconnected, empty or filled with hyphae.

X. Canals empty.
z. Paraphyses forming secondary cortex beyond asci, spores papil-

lose or verrucose Genea.

zs. Paraphyses not forming secondary cortex beyond asci, spores

papillose or verrucose Hydnotrya.
XX. Canals filled with hyphae.

z. Hymenial areas irregularly arranged between canals

Eutuber. (Tuber).

zz. Hymenial areas formed by enlarged ends of canals ....Piersonia.

AA. Ascocarp without distinct external openings from hymenium.
«. Asci and paraphyses arranged in palisade.

1. Cavity simple, empty Hydnocystis.

2. Cavity dissected into empty chambers or canals.

X. Canals or chambers mostly connected, ascocarp tomentose, spores

smooth Geopora.

XX. Unconnected chambers redissected into connected canals, asco-

carp smooth, spores sculptured Hydnotryopsis.

aa. Fruiting areas irregular; cavity wanting.

Cavity wanting, ascocarp divided into irregular fruiting areas.

X. Ascocarp comparatively even; asci 4-spored Bdastria.

XX. Ascocarp conspicuously lobed; asci 8-spored Hydnobolites.
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X. DIAGNOSES OF NEW GENUS AND NEW SPECIES

Hydnocystis californica

Asconiatibus 1 em. in diain., subglol)osis, dilute vol atro fnscis, por-
fecte clausis, mycelio biniiirn'O scptato raiuoso eiiietis, ad superflcii'in

projectis pyramidatis basi 1.5 nun. diam. instructis; gleba alba; texto

sui)erfieiali intiis per gibbos pseudoparenchvinatico, cellulai'iini exter-

nannn parietibus lente inei'assatis ; eelhilis externis passim in pilis

septatis produetis; texto pseudoparenehymatico intus in liyphas trans-

formato et hyphis prorsus ad liymenium eximie angiistatis ;
ascis

eylindi'iois, inter sporas lente constrictis, ad stipitem plus minusve
distinetam attenuatis, 16-24 X 240/a, 8-sporis ; sporis globoso ellip-

soideis, levibus, 18-20 X 22-24ju,, 1-seriatis; parai)hysibus gracilibus

4r-6/A crassis, in longitudine ascos aequantibus aut aliquando ascos

leviter irregulariterque superantibus, septatis, apice exigue tume-
faetis ; odorem sacehari usti ostendentibus.

Genea Harknessii

Asconiatibus atro fuscis usque ad atris, 2 em. diam. compressis, lente

lobatis, superficialiter projectis pyramidalibus robustisque basi usque
ad 1 ram. altis indutis

;
caverna ascomatis projectis irregularibus e

pariete interne multo dissecta ; textis eortieis externi pseudoparen-
ehymaticis prorsus ad liymenium hyphas ostendentibus, eellulis externis

magnis, obseuris et parietibus crassis
; hymenio frequenter duplici, e

conjunctione projeetorum internorum parietura, a fasciis textorum
sterilium cortices conjugentium ;

ascis cylindricis aut lente clavatis,

non inter sporas constrictis, stricte stipitatis, 32 X 225/x; sporis 1- aut

iraperfecte 2-seriatis, 22-24 X 28/x, superficialiter ])apillatis ; papillis

semi-globosis aut exigue truncatoconieis usque ad 4/x latis altisque,

vulgo in erassitudine altitudine, et distributione usque in spora eadem

variabilibus, parai)hysibus 2-8/a diam., sub cortice seeundario ramosis.

Genea Gardnerii

Asconiatibus nigris, 1-1.5 cm. diam., multo rugosis plicatisque,

suiierficialiter minute verrucosis; cavei-na ascomatis valde irregulari ol)

imi)licationes sed non saepe ob projecturas i)arietum; textis eortieis

externi pseudoparenchymaticis intus in liyi)has hoi-izontales anasto-

mosantesque transformatis
; hymenio textis sterilibus iiileiTupto; ascis

cylindricis aut ])lus minusve clavatis. inter s])oras non eonsti'ictis, ad

sti])item saei)e elongatam atteiniatis, 34-42 X 280-425/i,, sporis 1-, aut

rare imperfecte 2-seriatis, ali(iuando tantum 3-4 matui-antil)us, globoso-

ellipsoideis, 30-34 X 32-36;li, superficialiter papillis latis (8/a), humili-

bus et semiglobosis dense vestitis jiajiillis ipsis ]ilus minusve minute

papulosis ; })araphysibus facie iri-egularibus cum eellulis nonnullis

elongatocylindricis aliis brevibus tumidis(iue, 3-9/a diam., ramosis.
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Genea intermedia nom. nov.

Ascomatibus rubro-fiiscis, leiite lobatis, ad superficiem papillis
rotundatis usque ad 0.3 mm. diam. indutis

;
caverna fere simplice,

pariete interna lobos parvos exteruos parallelo sequente ;
corticibus

primis et seeundis prorsus pseudoparenchymaticis ; hymenio raro fasci-

ciilis texti sterilis interrupto ;
ascis cylindricis aliquando inter sporas

constrictis, 44 X 300fi ; sporis 1-seriatis, globosis, 36/x diam., juYenilibus
levibus hyaliuisque, maturis asperis papillis semiglobosis, e minutis

ad 5ft altis usque in spora singula variantibus, saepe irregulariter
anastomosantibus

; paraphysibus 4/i, crassis inter ascos stricte in fasci-

culis aggregatis.

Hydnotrya ellipsospora

Ascomatibus purpurascente-brunneis, 1.5 cm. in diam., subglobosis,

plicis laxis compositis, superficie minute pilosis ; glebae cavernis con-

nectis, latis angustisve, ascis paraphysibusque valliformibus indutis
;

paraphysibus in hyphis apice paululum tumidis ad foramina distincte

transformatis
;
ascis cylindricis inter sporas non constrictis, 10 X 260yu, ;

sporis 1-seriatis, ellipsoideis 10 X 14ja, minute papillosis ; paraphysibus
ultra ascos non prominentibus, 2-5/^ latis.

Tuber (Eutuber) levissimum

Ascomatibus argillaceo-brunneis, 2 cm. diam., regularibus, super-
ficie levibus

; gleba dilute brunnea, venis magnis colore inconspicuis ;

textis corticis vix pseudoparenchymaticis, hyphis parallelis plus
minusve coalescentibus ad hymenium laxe connectis compositis ;

venis

internis compactis, structura ad textas corticis approximatis ;
ascis

subglobosis vel globosis, 50-80 X 70-100/x, 1-4 sporis ; sporis dilute

brunneis, globoso-ellipsoideis, 32-40 X 36-52fi, alveolatis
;
alveolis mag-

nitudine et numero in sporis variabilibus, 3-10 X 4-13 trans diam.,

sculptura 4|Lt crassa.

Tuber (Eutuber) separans

Ascomatibus plumbeo-purpureis, 1 X 1-2 cm., semiglobosis, eon-

volutis, superficialiter minute verrucosis, venis inconspicuis ;
textis

corticis externi pseudoparenchymaticis interne compacte hyphalibus
gradatim transformantibus

;
venis internis compactis, hyphis paral-

lelis, saepe anastomosantibus, ali(|uando pseudoparenchymaticis ;
ascis

breviter stipitatis, semiglobosis, 56-68 X 60-92/a, 1-3- (rare 4-) sporis;

sporis alveolatis, alveolis 5-10 X 7-11 trans diam.

Tuber (Eutuber) irradians

Ascomatibus fuscis, 1.5 cm. diam., depresso-globosis, paululum
lobatis, superficialiter minute verrucosis areolis sparsis crassiore ver-

rucosis
; gleba primo alba deinde brunnea

;
venis paucis parce ramosis,

albis; textis corticis pseudoparenchymaticis cellulis ordinibus plus
minusve distincte radiantibus ordinatis; textis subcorticis laxe hypha-
libus

;
venis internis hyphis parallelis, separatis laxeque instructis

;
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ascis aliquando longe stipitatis pyriformibus, elongatis aut subglobosis,
44-64 X 76-92/x, 1-3- (vulgo 1-2-) sporis; sporis ellipsoidois, 36-48 X
40-56^, alveolatis, alvcolis 3-8X3-9 (vnlgo 7X8) trans diam.;

sculptura spot-aruui 4-6|U alta.

Tuber (Eutuber) Gardnerii

Ascoinatibus fuscis 1.5 cm. diam., subglobosis leviter convolutis,

siiperficialiter verrucosis; gleba primo alba delude i)allide fusca; venis

latis couspicuis, albis; textis cortieis crasse pseudopareucbymaticis;
textis subcorticis liypbis sei)aratis parallelisque ;

venis iuternis liyi)bis

tenuibus, separatis et parallelis ;
ascis non stipitati^, semiglobosis, raro

elongatis, 56-68 X 80-88/i,, 1-5-sporis ; sporis pallide brunueis, globosis

aut elongato-ellipsoideis, 24-30 X 28-48/x, alveolatis, alveolis 3-11 X
5-14 trans diam.

; sculptura sporarum 4-6|U, alta.

Tuber (Eutuber) argentea

Aseomatibus cornels argenteo-albis areis sparsis colore obscuriori-

bus, 3 nnn.-2.5 cm. diam., depressis, irregulariter convolutis et saepe
minute rugosis, superficialiter planis aut jier trajectus rugarum in

areas niinutas dissectis, cum pilis brevibus septatis et obtusis
; gleba

subfusca venis albis ramosisque induta
;
textis cortieis pseudoparen-

chymaticis aut crasse c4 laxe hypbalibus; textis subcorticis hypbis laxis

et irregidariter positis compositis ;
venis iuternis iu structura strato

subcorticis similibus; venis exteruis internisque ad junctionem cum

pericarpio valde dilatatis
;
ascis breviter stipitatis estipitatisve, semi-

globosis, 64-78 X 76-92ia, 1-4- (vulgo 1-2- ) sporis; sporis obscuro-

fuscis, ellipsoideis, alveolatis, alveolis 8-9 X 9-10 trans diam.
; sculp-

tura sporarum 4:^ alta.

Tuber (Oogaster) lignarium »i

Aseomatibus fuscis, 1.5 cm. diam., subglobosis, lente sulcatis, super-
ficialiter levibus

; gleba alba
;
venis magnitudine variabilibus, distinc-

tis; textis cortieis pseudopareucbymaticis cellulis parvis, irregularibus

parietibus crassis compositis ;
textis subcorticis bypbis compactis,

liberis, parallelisque compositis; structura venarum internarum texto

subcorticis simili
;

textis sterilibus bymenii passim pseudojiaren-

ehymaticis; bypbis venarum externarum saepe ditfringentibus fissuras

longas, in interiorem ascomatum efficientibus; ascis longe stipitatis

semiglobosis ad fere cyliudrieis, 40-52 X 60-72/Lt, 2-3-, aut 4-sporis :

sporis dilute fuscis, globoso-ellipsoideis ad globosis, 20-32^, spinosis,

spinis tenuibus, apice recurvatis.

Piersonia bispora

Aseomatibus ad 8 cm. (vulgo 6 em.) diam., subglobosis, ferruginosis
iutcrdum maculas albas ostendeutibus, ad superfieiem glabi-is. ali-

quando parce ciliatis; gleba alba areis coloi-atis destituta; coi'tice

crasse irregulariterque byphali, hyphis irregulariter densis saepe ut

pilis ultra superfieiem prominentil)us ; bypbis texti subcorticalis graeili-

bus, compactis, i)lus minusve pai'allelis; venis exteruis longis, laby-

rinthiformibus, angustis; venis iuternis pleruiiKiue quam areis bymen-
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ialibiis latioribus, plerumque hyphalibus, raro pseiidoparenchymatice
transforinatis

;
ascis clavatis, longe stipitatis, 60-79 X 76-92/x, 1-2-

(raro 3-4-) sporis, a paraphysibus fasciculatis et apice tmnidis sep-
aratis

; sporis globosis, luteis aut brunneis dense alveolatis, alveoloruui

parietibus sicut latis aiit diniidiis qiiam cavernis alveolorum, alveolis

10-11 trans diam., sporis 28-30/a ; paraphysibus apice 6-8/i. diam. ;
odore

plantarum vivarum carnis dessicatae nucis pabnae iudicae, sed plan-
tarum siccarum casei cremoris aetate proveeti simili.

Geopora magnifica

Asconiatibus rubro-fiiscis, fere globosis, 4-10 cm. diam., minute

verrucosis, dense tomentosis comparative planis lobis paucibus humili-

busque sed cortici aliquando in interiore longe (rarissime totaliter)

penetrante cavernam magnam plerumque hymenio non continuara
formante

; parietibus cavernae valde plicatis et textis corticalibus

tomentosis indutis
; gleba compactis plicis aliquando anastomosantibus

composita, plicis textis corticalibus tomentosis completis ;
ascis cylin-

dricis, inter sporas non constrictis, 20 X 180;u. ; sporis levibus, 1-seriatis,

ellipsoideis, 14-18 X 24/^ ; paraphysibus quam ascis pauluhun breviori-

bus, lente tumidis, 6/i, crassis.

Geopora annulata

Ascomatibus rubro-fuscis et nigris, subglo])osis aut paululum elon-

gatis, 2-2.5 cm. longis, valde rugosis, superficialiter verrucosis, dense

tomentosis, textis corticis externi crasse pseudoparenchymaticis ; gleba

plicis magnis laxis tenuibusque composita, plerumque textis hyphali-
bus e cortice descendentibus impleta ;

finibus plicarum liberis, dila-

tatis ; ascis cylindricis, inter sporas valde constrictis et parietibus valde

annulatimque incrassatis, 16-20 X 140-160/x; sporis levibus, 1-seriatis,

globoso-ellipsoideis, 14-18 X 22-26/i, ; paraphysibus apice non tumidis

4-6/A crassis.

HYDNOTRYOPSIS
Ascomata subglobosa compacta, lobata, cortice nonnumquani in

glebam profunde penetrante ; gleba plicis minutis compactis, et irregu-

laribus, nonnumcjuam anastomosantibus et fossas longas labyrinthi-

formesque et cubicula clausa separantibus composita, externe ascis et

paraphysibus valliformibus vestita
;

asci cylindrici, 8-spori ; spora

globoso-ellipsoidea, minute papillosa.

Hydnotryopsis Setchellii

Ascomatibus argillaceo-luteis, compactis, puncto adjuncto my-
celialo destitutis, 1.5 cm. diam., lobatis, minute et profunde rugosis,

cortice passim in interiorem profunde penetrante, superficie minute

scabrosis; gleba plicis minutis irregularibusque nonnumquam anasto-

mosantibus, venas longas angustas et ramosas fossas labyrinthiformes
et cubicula hymenio ascis paraphysibusque valliformibus vestita for-

mantibus composita ;
textis corticis pseudoparenchymaticis ;

textis sub-

eorticis venisque hyphalibus; ascis cylindricis, 8-sporis, 12X40/^.;

sporis globoso-ellii)soi(l(>is, in magnitudine uniformibus, 10-11 X
12-13)Li, minute papillosis.
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Diagram of phylogenetic relationships in the Tuberales.
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PLATE 27

Tuber candidum Hk.

Portion of ascoearp in section, x 500 diani.

o. Cortex.

&. Vena interna.

c. Vena externa.
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PLATE 28

Fig. 1. Ascus ami spores of Piersonia aJieoJata. x 500 diani.

Fig. 2. Aseus and spores of Piersonia alveolatu (Piersonia scabrosa Ilk.), x

500 diani.

Fig. 3. Aseus and spores of Piersonia aJvcolata (Pachypliloeus ligericus Hk.).

X 500 diam.

Fig. 4. Spores of Piersonia aJreolata {Hydnoholites excaratum Hk.). x 500

diam.

Fig. 5. Aseus and spores of Piersonia bispora sp. nov. x 500 diam.

Fig. 6. Aseus and spore of Geopora aniiulatu sp. nov. x 350 diam.

Fig. 7. Aseus ami spore of Genea Gardnerii sp. nov. x 400 diam.

Fig. 8. Paraphyses of Genea Gardnerii. x 400 diam.
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PLATE 29

Fig. 9. Portion of ascoeaip of Hydnocystis califorii tea sp. nov.

Fig. 10. Asciis and spore of Geiiea TJarlcnessii sp nov. x 400 diani.

Fig. 11. Ascus of Genea Harknessii. x 400 diam.

Fig. 12. Spore of Genea Harknessii. x 400 diam.

Fig. 13. Paraphyses of Genea Harknessii. x 400 diam.

Fig. 14. Spore of Genea intermedia nom. nov. x 400 diam.

Fig. 15. Spore of Tuber gihhosum. x 350 diam.

Fig. 16. Spore of Tuber irradians sp. nov. x 400 diam.

Fig. 17. Spore of Tuber irradians. x 400 diam.

Fig. 18. Spore of Tuber citrinum. x 500 diam.

Fig. 19. Spore of Tuber separans sp. nov. x 400 diam.

Fig. 20. Spore of Tuher californieum. x 500 diam.
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PLATE 30

Fig. 21. Portion of aseocarp of Hydnotryopsis Setchellii gen. et sp. nov. x

250 (liam.

Fig. 22. Spore of Geopora Cooperi. x 500 diam.

Fig. 23. Spore of Tither monticolum. x 350 diam.

Fig. 24. Spore of PachypMoeus citrinns. x 500 diam.

Fig. 25. Spore of Tuber Jignarium comb. nov. x 500 <liam.

Fig. 26. Spore of HydnohoJites californicits. x 500 diam.

Fig. 27. Spore of Hydnotrya cerebriformis. x 500 diam.

Fig. 28. Spore of Tuber argenteum sp. nov. x 500 diam.

Fig. 29. Spore of Tuber australe. x 500 diam.

Fig. 30. Spore of Tuber Gardnerii sp. nov. x 500 diam.

Fig. 31. Spore of Tuber Icvissimum sp. nov. x 500 diam.

Fig. 32. Spore and paraphysis of Genea compacta. x 500 diam.

Fig. 33. Ascus and spores of Pseudobalsamia magiuita var. nigrens coml). no\'.

X 350 diam.

Fig. 34. Spore and paraphysis of Genea arenaria. x 500 diam.

Fig. 35. Section of Geopora magnifica. x i^..

Fig. 36. Spore of Hydnotryopsis Setchellii gen. et sp. nov. x 500 diam.

Fig. 37. Spore of Geopora Harlcnessii. x 500 diam.

Fig. 38. Spore of Hydnotrya ellipsospora sp. nov. x 500 diam.
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SPECIES NOVAE VEL MINUS COGNITAE

BY

T. S. BRANDEGEE

Aristolochia (Gvmnolobus) monticola sp. iiov. «.^^ ^Oi^,

Pubeseens : caulibus prostratis supra rapes vagantibus : foliis ovato-
*^'^^*Jfii%

acutis ca. 12 cm. longis, 9 cm. latis auriculas magnas rotundatas in-

cludentibus, sinu ca. 2 cm. lato, 1.5 cm. alto; petiolis ca. 4 cm. longis:
floribus solitariis axillaribus dense pubescentibus ; pedunculo ca. 8 cm.

longo bracteam ovatam cordatam gerenti ;
utriculo ovoideo ca. 6 mm.

longo ;
tubo curvato intus processu breviter infundibuliformi praedito,

ca. 1.5 cm. longo; labio cordato-ovato : colurana stylina apice 5-lobata;
antheris 5. Fructus deest.

Collected on Sierra de la Laguna, Baja California, by T. S.

Brandegee, January 21, 1899. Type, Herb. Univ. Calif. No. 116656.

Aristolochia ((Tymnolobus) peninsularis sp. nov.

Ilirsuta : caulibus e radice valida lignosa adscendentibus, 2-3 dm.

longis: foliis ovato-lanceolatis, 4-5 cm. longis, 2.5-4 cm. latis auriculas

ineludentibus, sinu ca. 1 cm. lato, 5 mm. alto : petiolis ca. 1 cm. longis :

floribus solitai'iis axillaribus
; pedunculis 3-4 em. longis medio brae-

team ovatam acutam gcrcntibus; utricido ovoidea ca. 1 cm. longo ;

tubo recurvato intus processu cylindrico praedito ;
limbo cordato-

acuminato 1.5-2 cm. longo ;
columna stylina apice 5-loba; antheris 5.

Fructus deest.

Collected by T. S. Brandegee, September 29, 1890, near San Jose

del Cabo, Baja California, where it grows in sandy soil near the ocean.

Type, Herb. Univ. Calif. No. 116657. Listed in Proc. Calif. Acad.,

ser. II, iii, 167, as A. Kanvinskii D. C. ?
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Aristolochia (Gymnolobus) sinaloae sp. nov.

Prostrata puberiila : caulibus tenuibus ca. 7 dm. longis : foliis sagit-
tatis ca. 7 cm. longis, 2.5 cm. latis

; petiolis ca. 1 cm. longis : fioribns

solitariis axillaribus; pecUmculo ca. 1.2 cm. longo bracteam sagittatam
gerenti ;

utriculo ovoideo ca. 8 mm. longo ;
tubo paulum curvato ca.

5 mm. longo intus processii breviter infiindibuliformi praedito; labio

unilabiato, labio basi breviter peripbico, ovato-lanceolato ca. 2 cm.

longo : columna stylina apice 5-lobato, lobis acuminatis
;
antlieris 5.

Fructus deest.

A prostrate delicate plant collected by T. S. Brandegee. November

5, 1904, on a grass-covered slope of Cerro Colorado near Culiacan,

Sinaloa, Mexico. The basal lobes of the leaves are slightly obtuse.

Type, Herb. Univ. Calif. No. 116580.

Sedum pinetorum sp. nov.

Glabrum caespitosum multicaule, e radicibus tubera gerentibus :

caulibus brevibus, ca. 4 mm. altis, simplieibus apice unifloris : foliis

dense imbricatis oppositis ovato-acutis vel obtusis sessilibus, costa

valida, 2-3 mm. longis : pedunculo ca. 5 mm. longo, interdum bracteis

, parvis alternantibus praedito ;
fioribus albis

; calyce in lobos 5 late

ovatis 2-3 mm. longis latisque fere ad basim sectis
; petalis 5 ca. 3.5

mm. longis, ovato-lanceolatis prope basim connatis
;
staminibus 10,

corollae affixis
;
folliculis liberis oligospermis ;

seminibus rubris.

A minute plant growing in dense clumps resembling superficially

the cespitose depressed species of Phlox. Collected at deserted Pine

City above Mammoth, Mono County, California, by K. Brandegee,

July, 1913. Type, Herb. Univ. Calif. No. 185499.

Asclepias chapalensis sp. nov.

Erecta plus quam 3 dm. alta : caulibus pubescentibus crassis : foliis

oblongis apice basique obtusis, ca. 2 dm. longis, 1 dm. latis, supra

paululum hirsutis, subtus pubescentibus transverse et reticulatim

venosis ; petiolis ca. 1 cm. longis : umbellis multifloris, ca. 4, caules

terrainantibus, pedunculis usque ad 7 cm. longis dense tomentosis,

pedicellis tomentosis ca. 6 mm. longis ; calyeis segmentis lanceolatis

hirsutulis
;

corollae lobis late ovatis
;
columna brevissima, cucullis

erectis superne acuminatis, complicatis, antheras superantibus, infra

medium marginibus denticulatis, dorso crassis, processu interiori ob-

longo apice eraarginato, membranaceo brevi. Fructus deest.

The interior appendage is an oblong membranous process arising

from near the base of the hood and much shorter than it. Collected

near Lake Chapala, Mexico, by J. G. Lemmon, 1905. Type, Herb.

Univ. Calif. No. 105308.
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Jatropha (Cnidoseolos) maculata sj). iiov.

Multicaulis e radieibus tubera luulta gerentibus, muli(iue stiinu-

losa: caiilibus 3-5 cm. altis: petiolis 2-10 cm. longis, laminis uscjue
ad 10 cm. longis latisque, basi euneatis, ambitii orbicularibiis, alte 3-

vcl sub({Tiin(iue lobatis, lobis grosse inciso-dentatis in setam longam
terminantibus : cymis pedunculatis corymbiformibns floribus albis;

sepalis ca. 8 mm. longis ultra medium in tubum eonnatis; disco an-
nulavi

;
columna staminali basi tomentosa

;
staminibus ca. 10 fere ad

apicem columnae staminalis eonnatis: capsulis ca. 2.5 cm. longis:
seminibus brunneis ca. 17 mm. longis ;

caruncula atro-brunnea.

The many-stemmed clumps of this plant with their mottled leaves

are very attractive to the sight, but the stinging bristles discourage a

close acquaintance. The seeds are pleasant to the taste and are eaten

by the natives. The potato-like tubers are abundant. It resembles

J. acutidens Miill. Arg., under which name it is listed in Proe. Calif.

Acad. Sci., Ser. II, iii, 172. It differs in having white-blotched leaves

with a cuneate base, larger fruit and all the stamens united so near

the top of the staminal column that the free part of the filaments

appear to spring from the same circle. It is common about San Jose

del Cabo, Baja California. Collected by T. S. Brandegee, September

2, 1890. Type, Herb. Univ. Calif. No. 110145.

Lycium Cooperi Gray

The fruit of this species does not seem to have been examined.

The flowers and seeds are as in Lycium proper ;
but the fruit is crus-

taceous, longer than broad, constricted at a point some distance below

the top with the upper part hard, bony, and nearly solid. It never

reddens so far as I know.

Lycium peninsulare sp. nov.

Frutex ramosus glabci-: raniis in spinas terminantibus: foliis

spathulatis ca. 2.2 cm. longis: tloribus tetrameris axillai-ibus fascieu-

latis ca. 3 mm. longis ; calyce campanulato ca. 2 mm. longo, lobis brevi-

bus latis acutis
;
corolla late campanulata ca. 5 mm. longa, lobis latis

reflexis
;
staminibus stylociue exsertis, filamontis basi tomcntosis: l)acca

ovoidea apice apiculata.

This Lycium is very florifei-ous. The stamens are exserted from

the broad corolla, which by its reflexed lobes makes them very con-

spicuous. Collected by T. 8. Brandegee, 1899, at San Jose del Cabo,

Baja California. Type, Herb. Univ. Calif. No. 124646.
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Galvezia rupicola sp. nov.

Caiilibus ramosis villoso-hirsutis paulum glandulosis, erectis 1-3

dm. altis: foliis oppositis vel interdum ternatiin verticillatis orbicii-

laribiis vel late ovatis, 1.5-2.5 em. longis latisqiie; petiolis ca. 3 mm.
longis: floribiis axillaribiis eis G. junccae Gray similibus.

Its habit is very different from that of G. juncea Gray and the

broad persistent leaves are not found on that species, which also is

not glandular. Collected by T. S. Brandegee, March 18, 1892, from

the rocky promontory of Cabo San Lucas and at Saucito of the Cape

Region of Baja California. The Saucito specimens have the larger

leaves. Type, Herb. Univ. Calif. No. 103597.

Antirrhinum pusillum sp. nov.

Caulibus superne tenuiter viscoso-pubescentibus usque ad 15 cm.

altis, interdum parce ramosis : foliis inferioribus oppositis, superioribus

alternantibus, ovatis acutis basi cuneatis, ca. 15 mm. longis, 8 mm.
latis

; petiolis 3-6 mm. longis : fioribus axillaribus solitariis
; pedunculis

ca. 5 mm. longis ; calycis segmentis lanceolato-oblongis ca. 3 mm. longis
corollam superantibus vel aequantibus: capsulis aequalibus ca. 5 mm.
longis, stylo erecto: seminibus inordinate tuberculatis.

The flowers are very small. Slender axillary branches 5 to 20 mm.

long, never tortile, bearing a few small leaves, are plentiful. Collected

by T. S. Brandegee, 1897, on San Martin Island, on islands near

Ensenada, all belonging to Baja California, and on Point Loma, near

San Diego. Type, Herb. Univ. Calif. No. 139614.

The duplicates of my collecting were given to Mr. A. W. Anthony

and numbered by him "225" of his list of plants distributed in that

year.

Pentstemon Palmeri Gray var. bicolor var. nov.

Speciei similis sed corolla angustiori minus liiante, tubo j)auhilum

longiori.

The color of the flowers of different plants may be light yellow or

purple. P. Palmeri Gray is variable in all its characters. Some

plants have dark purple flowers and often corollas similar to those of

the proposed variety are interspersed with typical ones of the species.

Collected by K. Brandegee, May, 1915, at Good Springs, Nevada.

Types, Herb. Univ. Calif. Nos. 178265 (yellow) and 178259 (purple).
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Maximowiczia insularis sp. nov.

Scabra : caiilibiis brevibus glabris ca. 1 ni. lougis : foliis profunde
lobatis, lobis lobatis lobulatis vel deutatis, utrinque setiilosis

; petiolis

glabris ca. 2 em. longis ;
Horibus masculis racemosis

; calycis dentibus

triaugiilaribus acutis; petalis obloiigis obtusis extus intusque piibes-
centibus : fructibus ovalibus ca. 2 cm. longis quando maturis coccineis.

Flores femiiiei desiint.

This proposed species has short stems and scabrous leaves. M.

sonorae Watson as it grows in the Cape Region has stems 10 feet or

more long climbing among bushes and the leaves are generally glabrous

with a bluish tinge. M. insularis usually has a large root projecting

from the ground nearly a foot, from the top of which the short stems

hang, and when the scarlet fruit is mature becomes a handsome sight.

The seeds are similar to those of M. sonorae. Collected by T. S.

Brandegee, January 15, 1889, on Magdalena and Santa Margarita

Islands, Baja California. Type, Herb. Univ. Calif. No. 102050.

Orobanche multicaulis sp. nov.

Multicaulis puberula parum viscosa laxiflora : caulibus ca. 2.5 dm.
altis

;
bracteis ovato-acuminatis ca. 5 mm. longis : infloresceutia spicata ;

pedicellis inferioribus ca. 2.5 cm. longis, superioribus brevibus, medio
vel sub calyce bibracteatis

; calyce in lobos lanceolatos 5-partiti ca.

7 mm. longos : corolla ca. 2 cm. longa curvata, labio superiori bilobo,
inferiori trilobo, lobis ovatis

;
filamentis filiformibus glabris, antheris

glabris ; stigmate bilobo, capsula quam calyce breviori.

The bilobed stigma separates this species from 0. Cooperi Gray
and other Californian species having crateriform or disciform stigmas.

Collected by myself near Purisima in 1889, growing among loose

rock
;
also at Calmalli by Dr. C. A. Purpus, both localities in Baja

California. Type, Herb. Univ. Calif. No. 172754.
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PLANTAE MEXICANAE PURPUSIANAE, VIII

BY

TOWXSHEND STITH BEANDEGEE

Interruption of eonnnunication has prevented Dr. Purpus from

collecting in Chiapas as he intended. Collecting about Zacuapan was

continued and manj^ species not in his previous collections as well as

more complete ones of those previously distributed were found. Not

having large collections to occupy my time, I have studied out plants

of previous collections which were not found in sufficient quantity for

distribution. Also are included a few Mexican species collected by

myself.

•t)TAMcAI.

Aristolochia (Gymnolohus) racemosa sp. nov.

Volubilis : caulibus elongatis paululum pubescentibus foliis

hastato-ovato-acuminatis viridibus, subtus glabris supra parum ])ubes-
eentil)us usque ad 10 em. longis aurieulas ineludentil^us, 12 cm. latis,

basi excisis sinu ca. 3 mm. profundo, 2 cm. lato, auriculas amplas
interdum angulatas separante; petiolis 3-6 cm. longis: floribus in

racemos axillares dispositis, pedicellis brevibus bracteam hastatam

pubeseentem gerentibus; ovario ])ubescenti ; calyce ca. 3 cm. longo;
labio pai'um curvato apice attenuato extus parum pubescenti ovato-

cordato brunneo-purpureo basi fiavidulo; tubo intus processu infundi-
buliformi instructo, superne ampliato; columna stylina fere sessili

apice 5-lobata. lo])is trianguhn'i1)iis ; autliei'is 5. Fructum noii vidi.

Collected near Zacuapan, Vera Cruz. No. 5333. Type, Herb. Univ.

Calif. No. 156762. This locality is sometimes written Zacuapam.

Celosia chiapensis sp. nov.

Glabra sieeatioiie atra : eaulibus ca. 4 dm. altis; inflorescentia caules

terminanti paniculam foliosam fornianti : foliis ovato-lanceolatis acu-

minatis, basi in petiolum ca. 2 cm. longum attenuatis, usque ad 12 cm.

longis, 4.5 cm. latis: pei-ianthii segmentis ovatis aeutis vel obtusis
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striato-venosis
;
filamentis superne filiformibus, basi in cupulam brevem

ampliatis ; stylo brevi stigmatibiis 3
;
utriculo globoso perianthio exserto

circumscisso, ca. 20-spermo.

Collected at Finca Irlanda, Chiapas. No. 7541. Type, Herb. Univ.

Calif. No. 187780.

Polygala (Hehecarpa) polyedra sp. nov.

Suffruticulosa : caulibiis validis erectis raniosis acute striato-angii-
laribns indistincte puberulis, plus quam 3 dm. altis : foliis plerumque
delapsis alternis, superioribus paucis persistentibus lineari-lanceolatis,
ca. 5 mm. longis: raeemis axillaribus vel ramos terminautibus densi-

floris, 2-3 cm. longis : petalis ovato-acuminatis glabris ca. 3 mm. longis ;

alis late ovatis glabris ochroleucis, ca. 5 mm. longis ;
carina petala

oblonga superiora alasque paululum superanti ; capsula ca. 7 mm.
longa, 6 mm. lata, emarginata glabra, prope apicem paulo alata, pedi-
cello ca. 1 mm. longo : semine piloso ca. 4 mm. longo, arillo ca. 2 mm.
longo, 1.5 mm. lato, margine lacerato, umbone parvo piloso apiculato.

The specimens consist of a few Russelia-Uke stems sparingly

branched with a few uppermost leaves persistent and several fruiting

and flowering racemes. Collected at Mazatlan, Sinaloa. No. 7627.

Type, Herb. Univ. Calif. No. 142753.

Polygala (Hehecarpa) scopulorum sp. nov.

E radice lignosa multicaulis: caulibus debilibus usque ad 3 dm.

longis, glabris lignosis, ramis herbaceis vel frutescentibus dense puber-
ulis pilis incurvis: foliis lineari-lanceolatis puberulis 1-1.5 cm. longis,
ca. 1 mm. latis, basi in petiolum brevem attenuatis, inferioribus brevi-

oribus : raeemis ramos terminautibus ca. 4-floris, 2-6 cm. longis : sepalis
ovato-lanceolatis breviter pubescentibus ciliatis, ca. 3 mm. longis ;

alis

ca. 4.5 mm. longis, 3.5 mm. latis, ovatis acutis ciliatis, extus breviter

pubescentibus ; petalis superioribus oblongis, ca. 4 mm. longis ; carina
ca. 5 mm. longa ; capsula glabra ciliata emarginata basi cuneata, ca.

7 mm. longa, 5 mm. lata
;
semine piloso ca. 4 mm. longo, arillo trilobo,

lobo dorsali latiori, umbone raagno piloso.

The acute wings and the long, woody, apparently trailing stems

characterize this species. Collected on rocks near Peila, Coahuila.

No. 1039. Type, Herb. Univ. Calif. No. 137737.

Polygala (Hehecarpa) neurocarpa sp. nov.

Caulibus frutescentibus ramosis erectis glabris, ca 3 dm. altis:

foliis anguste oblongis acutis vel obtusis glabris, ca. U8 cm. longis,
2-4 mm. latis : raeemis terminalibus laxifloris, ca. 7 cm. longis : sepalis
lineari-lanceolatis minute ciliatis

;
alis ovatis basi cuneatis apice rotun-
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datis, inargine minute ciliatis quani sepalis paullo longioribiis, ochro-

leucis; carina ca. 4 uiin. longa alas panluliiiu siipcranti, margine late

atro-purpurea ; petalis su})erioribns oblongis purpureis : eapsulis ca.

9 mm. lougis oblongo-orbicularibus reticiilatovenosis margine breviter

ciliatis, pedicellis ca. 3 mm. longis : seminibus pilosis ca. 3 mm. longis,
arillis horizontalibiis margine erosis umbonibus pilosis.

Tbe reticnlately veined capsules of this species are characteristic.

Excepting the short-ciliate margins of the sepals, capsules and alae,

it is entirely glabrous. Collected at Ixmiquilpan, Hidalgo. No. 1427.

Type, Herb. Univ. Calif. No. 137871.

Polygala (Hehecarpa) parrasana sp. nov.

^Multicaulis e radice lignosa valida, viridis : caulibus frutescentibus

ca. 7 cm. longis, adscendentibus pubescentibus pilis patentibus, ra-

mosis : foliis oblongo-ovatis utrinque pubescentibus, basi cuneatis, apice
rotundatis mucronulatis, margine ciliatis, subtus valde nervosis, ca.

7 mm. longis, 2 mm. latis, fere sessilibus, superioribus quam inferio-

ribus multo majoribus : racemis ramos terminantibus vel lateralibus,
ca. 1.5 cm. longis, 1-5-floris, floribus plerumque terminalibus : sepalis
ovato-lanceolatis pubescentibus ca. 3 mm. longis ;

alis ovatis ca. 4 mm.
longis, 3 nun. latis, extus pubescentibus, margine ciliatis

; petalis supe-
rioribus parte libera ca. 3 mm. longa, 2 mm. lata, apice rotundata

;

carina ca. 5 mm. longa alas superanti, circa apicem laete viridi
; cap-

sula immatura elliptica ca. 5 mm. longa, 3 nun. lata, emarginata pube-
rula ciliata; semine ca. 4 mm. longo, piloso, arillo trilobo ca. 1.2 mm.
longo, umbone corneo piloso.

Two specimens represent this species, one with many stems from

a woody root, the other having lateral stems near the base, making it

resemble a small bush. Collected on Sierra de Parras, Coahuila. No.

4627. Type, Herb. Univ. Calif. No. 144787.

Polygala (Jlchrcarpa) vag-ans sjx nov.

Caulil)us teretibus tenuibus plus (piam 7 dm. longis, puberulis,
intricato-ramosis: foliis linearibus, apice acutis mucronatis, basi in

petiolum ca. 1 mm. longum attenuatis, utrin(|ue i)ilis paueis incurvis

puberulis, ca. 2.8 cm. longis, 1 mm. latis: racemis caules ramosque
terminantibus, ca. 3 cm. longis, laxe 3-7-floris: petalis anguste ovato-

lanceolatis, ca. 2.5 mm. longis, ])uberulis ciliatis ; alis ovatis, ca. 6 mm.
longis, 4 mm. latis, sparsim hirsutis pilis brevibus incurvis; petalis

superioribus oblongis obtusis (|uam carina paullo brevioribus; carina

oehroleuca ca. 5 mm. longa ; capsula ca. 9 mm. longa, 7 mm. lata, infra

medium cuneata, enuii'ginata sparsim puberula miiuite ciliata, pedi-
cello ca. 6 mm. longo ;

semine ca. 5 mm. longo, piloso, arillo palliformi
ca. 3 mm. longo, margine eroso, umbone corneo breviter piloso.
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The long, almost filiform stems must have been prostrate or sup-

ported by other plants. The specimens lack the lower leaves. Col-

lected in the state of Puebla. No. 7626. Type, Herb. Univ. Calif.

No. 169525.

Polygala (Hehccarpa) laeta sp. nov.

E radice lignosa pluricaulis, viridis: caulibus diffusis adscenden-
tibus ramosis, 1-1.5 dm. longis, puberulis pilis incurvis: foliis infe-

rioribus anguste ovatis nunc obtusis nunc acutis, quam superioribus
minoribus, superioribus ovato- vel oblongo-lanceolatis obtusis vel acu-
minatis mucronulatis, 1-2.5 cm. longis, 2-4 mm. latis, utrinque sparsim
puberulis, petiolis brevibus: racemis caules ramosque terminantibus,
2-4 cm. longis, 2-10-floris, floribus ochroleucis; petalis ovato-lanceo-
latis puberulis ciliatis, ca. 4 mm. longis; alis ovatis basi angustatis,
costa puberula, ca. 7 mm. longis, 4 mm. latis, carinam superantibus ;

petalis superioribus oblongis obtusis
; capsula ca. 8 mm. longa, 6 mm.

lata, basi cuneata, late emarginata, sparse puberula, pedicello ca. 3 mm.-

longo; semine paululum piloso ca. 4 mm. longo, arillo palliiformi ca.

2 mm. longo margine plus minusve lobato, umbone corneo magno
pilosculo.

The diffuse stems often prostrate, the bright green foliage, the

puberulent capsules with cuneate base and different seed, are some of

the characters distinguishing this species from P. hrachyanthema
Blake. Collected at San Luis Tultitlanapa, Puebla, and at Las

Naranjas, Oaxaca. No. 3500. Type, Herb. Univ. Calif. No. 137736.

Polygala iChamaebuxus) pycnophylla sp. nov.

E radice lignosa pluricaulis : caulibus ramosis hispidis vel pilis
incurvis puberulis, ca. 7 cm. longis, foliosis: foliis superioi-ibus oblongo-
lanceolatis, apice mucronatis, basi cuneatis, utrinque minutissime vel

pilis incurvis puberulis, plus minusve nitidis, reticulatis, ca. 1.5 cm.

longis, 2 mm. latis, imis obovatis vel oblongis obtusis, margine interdum

ciliatis, 5-10 mm. longis: racemis geniculatis ramos caulesque termi-

nantibus vel contra-axillaribus, ca. 7 mm. longis, 1-3-fioris, floribus

roseis : sepalis plus minusve roseis, glabris ; superiore persistente ovato-

lanceolato, ca. 3.5 mm. longo, inferioribus lanceolatis ; alis ellipticis

apice acutis, basi longe cuneatis, ca. 4.5 mm. longis, 2 mm. latis; petalis

superioribus oblongis acutis carinam aequantibus; carina ca. 3.5 mm.
longa, rostro ca. 0.5 mm. longo; capsula glabra emarginata striata,
ca. 5 mm. longa, 3.5 mm. lata; semine piloso, ca. 3 mm. longo, arillo

immaturo lobis latera]i})us ca. 1 mm. longis, umbone cornoo.

The characters of this species are variable. Most of the specimens

have oblong-lanceolate, essentially glabrous leaves and erect stems;

others have ovate-acuminate leaves and pubescent spreading stems, but

there is no difference in the flowers. The sepals are either herbaceous

and gi-een or rose-colored and petaloid. Collected on Sierra de Parras,

Coahuila. No. 4628. Type, Herb. Univ. Calif. No. 144786.
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Euphorbia xeropoda sp. nov.

Verisimiliter annua, glabra : caule crasso orecto striate superne
ramoso, 2-3 dm. alto: foliis obovatis acutis peuniveniis, basi longe
euneatis, nuirgine crenato-sei-ratis, utrin(|ue viridibus, usque ad 5.5

cm. longis, 3.5 cm. latis, intimis oppositis, snperioribus parvis vel

bractoiforniibus, petiolis ca. 3 mm. longis: inflorescentia ad ramulos
breves bracteoso-foliosos dissita

;
involucrorum campanulatorum pedi-

eellis ea. 1 mm. longis, lol)is fimbi-iatis, glandulis 4 sti])itatis ti-ansverse

ellipticis margine dactylis ca. 10 instructis; stylis integris: capsula
glabra, seminibus tetragonis oblongis utrinque truncatis plus minusve

rugulosis, ea. 4 mm. longis, lateribus ca. 1.5 mm. latis, caruncula magna
stipitata, columella apice incrassata.

One specimen only was collected between Picacho and San Gero-

nimo, Oaxaca, growing on a dry plain. No. 6901. Type, Herb. Univ.

Calif. No. 172970.

Euphorbia (Anisophyllum) pueblensis sp. nov.

E radice lignosa multicaulis : caulibus diifusis tenuibus adscenden-
tibus ramosis patenter pilosis : foliis breviter petiolatis ovato-acutis,
basi valde inaequalibus, utrinque pubescentibus, internodiis breviori-

bus, ca. 6 mm. longis, 4 mm. latis; stipulis setaceis: involucris solitariis

axillaribus pubescentibus breviter pedunculatis: glandulis 4-5, trans-

verse ellipticis sulcatis, appendicibus eis latioribus nunc integris nunc
bilobis aut inaequaliter trilobis, ca. 1 mm. longis: stylis usque ad
medium bitidis: capsula pubescenti, seminibus turgidis ol)tuse tetra-

gonis rugulosis, ai)ice acutis.

The pubescence of this species is similar to that of E. acuta

Engelm., but is less dense. The leaves are not apiculate, are unequal

at the base and smaller, otherwise resembling those of that species.

The stems are more slender and more diffuse
;
the seeds and append-

ages to the glands also differ. Collected at San Luis Tultitlanapa,

Puebla. No. 3425. Type, Herb. Univ. Calif. No. 136667.

Euphorbia {Anisophyllum) bicapitata sp. nov.

Annua prostrata: caidibus breviter pubescentibus usque ad 1 dm.

longis: foliis falcatis acutis serratis, basi oblicpiis, latere inferiori

auriculatis, utrinque parum i)ubescentibus, ca. 11 nun. longis, 4 mm.
latis; intei-nodiis longis; i)etiolis l)revissimis: cymis plci-umque duabus
caules terminantibus, pedunculis ca. 1 cm. longis: involucris parvis,
lobis laceratis, glandulis cujiulatis breviter stipitatis appendicibus
nullis vel angustis nuu'gine integris vel inaequaliter bilobatis, albis;

stylis breviter bitidis; capsula adpresse pubeseento : coccis dorso sub-

carinatis; seminibus oblongo-acutis, valde quadraiigulatis, faciebus

transverse imgosis.
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This species is related to E. capitellata Engelm. and E. puherula

Fernald. Collected near San Luis Tultitlanapa, Puebla. No. 3428.

Type, Herb. Univ. Calif. No. 136670.

Jatropha urens L. var. longepedunculata var. nov.

Petiolis deinde 2 dm. lougis interdum parce stiniulosis; laminis
foliormn usque ad 15 cm. longis, 25 cm. latis, ultra medium 5-lobatis

lobis oblongis profunde lobatis, utrinque glabris ; peduncuiis demum
2 dm. longis parce stimulosis

; corymbis ca. 75-floris.

This seems to be a large glabrous form of J. urens L. The only

differences are : its long peduncles, large leaves and perhaps the styles

are not connate at base. Collected near Zacuapan, Vera Cruz. No.

7639. Type, Herb. Univ. Calif. No. 191126.

Hibiscus (Bonihycella) Purpusii sp. nov.

Arboreus, dioicus : ramulis cinereis : foliis ovato-lanceolatis, basi

trinerviis, margine crenato-serratis, subtus parum stellato-hirsutis

venis prominentibus. 5-10 cm. longis, 2-4 cm. latis: petiolis ca. 7 mm.
longis : floribus axillaribus fere sessilibus

; calycis lobis ovato-acumi
natis dorso parum pubescentibus glandulosisque ;

bracteolis ca. 5

lineari-lanceolatis usque ad 5 mm. longis: fiorum masculorum petalis
ovato-acuminatis ca. 9 mm. longis calycem paululum superantibus,

prope basim longe ciliatis, flavido-viridibus : stylo ovarioque nullo
;

eolumna staminea extrosum antherifera apice in ramos plus minus
divisos secta; capsula subglobosa quam calyce breviori, loculicide 5-

valva, stellato-hirsuta, seminibus in loculis 2 reniformibus lanatis.

Flores feminei desunt.

The species is represented in the herbarium by two collections made

in different years. The first consists of a few branches bearing fruiting

capsules. The numerous flowers of the second are all staminate. The

petals are similar to the calyx in color. Collected in the vicinity of

Zacuapan, Vera Cruz. Nos. 7545 and 7546. Type, Herb. Univ. Calif.

No. 138282, fruiting specimen, and No. 185410, flowering specimen.

Ayenia peninsularis s)). nov.

Fruticulus ramosus ca. 2.5 dm. altus: caulibus pubescentibus pilis

reflexis : foliis ovato-acuminatis grosse serratis, basi rotundatis vel

cuneatis, uti-iiK|ue pi-aecipue ad venas parce hirsutis, usque ad 4 cm.

longis, 2.5 cm. latis; petiolis ca. 2 cm. longis, pubescentibus; pedicellis
1-3 axillaribus demum 1.3 cm. longis; sepalis teneris oblongo-acutis ;

petalorum laminis flabellifoi-mibus basi acutis, dorso glandula elavae-

fonni auctis; antheris 2-locularibus. Fruetus maturus igiiotus.
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This species has no stellate pubescence. Collected in Canon San

Bernado, Cape Region of Baja California, and at San Jose del Cabo

by T. S. Brandegee. Type, Herb. Univ. Calif. No. 108705.

Ayenia reflexa sp. nov.

Multicaulis e radice valida lignosa : caiilibus erectis plerumqne
glabris ca. 2 cm. altis, -basi frutescentibus : foliis lanceolatis reflexis,

ca. 3.5 cm. longis, 1-2 mm. latis, serratis utrinque glabris; petiolis
ca. 2 cm. longis : pedicellis 2-3 axillaribns ca. 4 mm. longis : sepalis
ovato-lauceolatis ca. 3 mm. longis; petalorum lamina oblonga, basi

cuneata, utroqiie latere dentata, dorso glandnla parva atra filiformi

aucta : capsnla muricata pedicello calycem aequanti ;
seminibns trans-

verse rugosis.

One stem is very slightly pubescent and there are two or three

broadly ovate leaves. The downwardly reflexed leaves give this

species a very distinct appearance. Collected by T. S. Brandegee near

Culiacan, Sinaloa. Type, Herb. Univ. Calif. No. 185715.

Ayenia cuneata sp. nov.

Frutescens : caulibus erectis ramosis pubescentibus, plus quam 4
dm. altis : foliis lanceolatis utrinque fere glabris, serratis basi cuneatis,
ca. 4.5 cm. longis, 4-8 mm. latis: floribus 2-3 axillaribus, pedicellis
2-5 mm. longis; sepalis ovato-lanceolatis ca. 1.5 mm. longis, pubescen-
tibus; petalorum lamina oblonga atro-purpurea, margine crenata, basi

longe cuneata, dorso glandula clavaeformi aucta
;
ovario dense pubes-

centi; capsula muricata hirsuta, pedicello calycem paululo superanti ;

seminibus transverse rugosis.

This somewhat resembles A. reflexa. The leaves are broader and

erect, the plant is more bush-like, the blade of the petals is darker

colored and has a different shape and the base is long-cuneate into the

claw. The other differences are shown by the description. Collected

by T. S. Brandegee on Cerro Colorado, Sinaloa. Tj^pe, Herb. T'niv.

Calif. No. 108700.

Laetia glabra sp. nov.

Fruticulus: ramis verrucosis badiis: foliis oblongo-ovatis longe
acuminatis pellueido-punetatis, margine crenato-serratis, us(|ue ad 14

cm. longis, 5 cm. latis
; petiolis ca. 2 cm. longis : petalis ; sepalis 5,

late ovatis ca. 5 mm. longis; staminibus ca. 20, antheris versatilibus ;

ovario ovato stylo capitato aeciuilongo: fructu solitario globoso dia-

metro ca. 15 mm., uniloculari placentis 4 parietalibus, seminibus

arillatis.

The leaves arc lliin in texture. The flowers of the specimens are

very young or old. The sepals of the mature flowers are chartaceous
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and persist beneath the fruit. The species differs from the descrip-

tions of the genus in having four parietal placentae instead of three.

Collected on banks of arroyos near San Geronimo, Oaxaca. No. 7531.

Type, Herb. Univ. Calif. No. 187791.

Sicyos sinaloae sp. nov.

Caulibus sulcatis glanduloso-puberulis: foliis leviter vel profunde
5-lobatis, lobis acumiuatis margine denticulatis, supra puberulis, sub-

tus puberulis simul ad nervos minute setosis, sinu basilari ambitu
orbiculato diametro 1.5 cm. ca. 7 cm. longis, 9 cm. latis; petiolis ca.

1.7 cm. longis dense breviter glanduloso-pubescentibus : cirrhis 5-fidis:

pedunculis florum masculorum ca. 3.5 cm. longis, glanduloso-puberulis ;

floribus minutis
;
corollis glanduloso-puberulis ; pedunculis fructiferis

ca. 1.5 cm. longis, dense breviter glanduloso-pubescentibus ca. 15
fructus in capvit diametro ca. 2.5 cm. gerentibus ;

fructibus fere sessil-

ibus, ca. 7 mm. longis, 4 mm. latis, utrinque acutis, primum setosis,

demum glabris crasse reticulato-rugosis atro-fuscis.

This species has two leaf forms. One, collected at Cofradia, has

the leaves very slightly lobed. The other, collected at Culiacan, has

the leaves and the lobes narrowed at their base. Both forms have an

orbicular, almost closed sinus. The fruit is finally nearly black and

coarsely ridged. Collected in Sinaloa by T. S. Brandegee. Type,

Herb. Univ. Calif. No. 160717.

Sicyos acerifolius sp. nov.

Caulibus striatis glanduloso-puberulis: foliis majoribus latioribus

quam longis, ca. profunde 5-lobatis, lobis acumiuatis margine denticu-

latis, utrinque puberulis simul sparse minuteque setosis, ca. 19 cm.

latis, 12 cm. longis, basi sinu orbiculato vel ellipsoideo diametro ca.

4 cm.
; petiolis glanduloso-puberulis 2.5-3 cm. longis : pedunculis mas-

culis glanduloso-i)uberulis, ca. 18 cm. longis, i:)rope ad apices umbel-
lulis ca. 4 instructis

; pedicellis umbellularum usque ad 2 cm. longis ;

pedicellis floriferis sterilibusque ca. 8, 5-7 mm. longis : calycis dentibus
lanceolatis : corolla poculiformi glanduloso-puberula, lobis triangulo-
{leutis; disco ad basin filamentorum diametro ca. 1.5 nun., rugoso;
antheris flexuosis congestis: pedunculis fructiferis glanduloso-pube-
rulis, ca. 2 cm. longis; fructibus 12-15 corapressis in caput diametro
ca. 2 cm. congestis, dense setosis setis ca. 2 mm. longis : cirrhis indivisis.

Flores feminei desunt.

Collected at Cofradia, Sinaloa, by T. S. Brandegee. Type, Herb.

Univ. Calif. No. 160718.

Sicyos silvestris sp. nov.

Caulibus striatis fcn-e glabi'is: foliis angulatis nunc obscui'e lobatis

nunc margine integris, supra pustulatis interdum setis ])aucis instrue-
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tis ad nervos minute hirsutis vel setosis, subtiis punctatis ad nervos

minute aeuleatis, ovato-acuminatis vel late ovatis, usque ad 9 cm. longis,

8 em. latis; petiolis 0.5-7.5 cm. longis, i)leruin(|ue brevitcr setiferis:

racemis femineis ea. 6-tioris interdum flores maseulos paucos geren-

tibus; corolla parva lobis aeutis, stylo capitato; corolla mascula feminei

siniili, filamentis connatis, antheris 3 loculis fere rectis; pedunculis
fructiferis ca. 8 mm. longis glabris, 2-3 fructus gerentibus: fnictu

obovato crasse tubereulato sine setis : cirrhis bifidis.

Collected in moist forests near Boca del Monte, a locality near the

boundary line between Vera Cruz and Puebla. No. 5724. Type, Herb.

Univ. Calif. No. 162978.

ECLIPTOSTELMA gen. nov. Asclepiadacearum

Calyx 5-partitus. Corolla subcampanulata, lobis angustissime
dextrorsum obtegentibns, intiis papilloso-puberulis. Corona 0. Sta-

mina prope basin tubi affixa, filamentis in tulnim connatis
;
antherae

membrana intlexa terminatae. Pollinia in quoque loculo solitaria,

pendula. Stigma vertice rostratum. Folliculi ignoti. Suffrutex volu-

bilis foliis magnis oppositis, caulibus crassis. Cymae in una axilla

pedunculatae ramosissimae.

Ecliptostelma molle sp. nov.

JMolliter pubescens: caulibus crassis teretibus diameti-o ca. 5 nun.:

foliis ovato-acutis, basi obtusis vel subcordatis, usque ad 1 dm. latis,

1.6 dm. longis, petiolis 3-5 cm. longis: eymis ramosissimis diffusis

multifloris ca. 1 dm. longis, 8 cm. latis, pedunculos Cci. 3 dm. longos
includentibus

; calyce fere ad basim 5-secto ca. 3 mm. longo, lobis

ovato-lanceolatis
;
corolla late campanulata ca. 5 mm. longa, 4 nun.

lata, lobis oblongis apice rotundatis.

This species is a stout climbing vine with large leaves and a very

diffuse cymose inflorescence. The flowers have the structure of those

of Astcphanus. Collected near Zacuapan. Vera Cruz. No. 7662.

Type, Herb. Univ. Calif. No. 191107.

Asclepias pol5T)hylla sp. nov.

]\lultifoliata : caulibus e radiee siini)lieibus, ca. 4 dm. altis, supcnie
bifariam pubescentibus : foliis oi)i)ositis lanceolatis, apice mucronu-

latis, basi obtusis vel cordatis, utrinque glabris, usque ad 13 cm. longis,

18 mm. latis, infci'ioribus minoribns: petiolis ea. 2 nun. longis: umbella

multiflora terminali pedunculo (juam foliis paululum breviori ; pedi-

eellis ])ubescentibus ca. 15 mm. longis; calycis segmentis lanceolatis;

corollae lobis ovato-oblongis reflexis, ca. !> imn. longis; columna ])revi
;

cucullis hiteribus eom])lieatis dorso crassis late fornieatis gynostcgium

superantibus, proeessu membranaeeo oblongo dorso cueullorum adnato

superne acuminato supra stigmam breviter exserto. Fructus deest.
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The mid-nerve of the leaf is very prominent and the leaves

themselves are double the length of the internodes. Collected near

Zacuapan, Vera Cruz, Mexico. Type, Herb. Univ. Calif. No. 141590.

Vincetoxicum (Gonolohus) atrocoronatum sp. nov.

Ramis vetustis cortiee suberea puberula, junioribus hirsutis simul

puberulis : foliis oblongo-ovatis acuminatis, basi sinu profundo cum
auriculis fere tangentibus, utrinque pubescentibus, ca. 4 cm. lougis,
1.5 cm. latis

; petiolis puberulis parce hirsutisque ca. 2 cm. longis:

pedunculis ca. 1.7 cm. longis, ca. 4-floris; pedicellis usque ad 1 cm.

longis : calj'cis segmentis ovato-acutis hirsutis ciliatis, ca. 3 mm. longis ;

corolla ca. 1 cm. longa ochroleuca campanulata profunde lobata, lobis

late lanceolatis reticulato-venosis
;
corona atro-fusca poculiformi basi

tubi staminei adnata, stigma superanti, brevissime 5-secta, ad angulos
fimbriata. Folliculi desunt.

The few specimens that were collected seem to be branches of a

large plant. A noteworthy character is the large corona much ex-

ceeding the stigma and in the dried specimens enveloping it. Collected

at Barranca de las Pilas, Puebla. No. 7540. Type, Univ. Calif. No.

141701.

Ipomoea sylvestris Brandg.

Univ. Calif. Publ. Bot., vi, 190.

Recent collections enable the description of this species to be made
more complete : capsulis glabris ovato-acutis ca. 7 mm. longis, ab apice
in valvas dehiscentibus : seminibus glabris basi sericeo-villosis pilis

semen superantibus.

Ipomoea ursina Brandg.

Univ. Calif. Publ. Bot., iv, 382

This species is very variable as to its pubescence and shape of

leaves. Specimens from Zacuapan in fruit enable the description to

be completed : cap.sulis glabris ovatis (juam sepalis duplo longioribus,
ab apice in valvas dehiscentibus : seminibus basi sericeo-villosis pilis

semina multo superantibus.

Bassovia Purpusii sp. nov.

Glabra, ramosa : caulibus sulcatis : foliis ovato-acuminatis, basi in

petiolum ca. 1.7 cm. longum attenuatis, margine integris, subtus nervis

prominentibus, usque ad 14 cm. longis, 7 cm. latis: umbellis 5-10-floris,

pedicellis ca. 13 mm. longis; calyce poculiformi deinde paululum aucto
diametro 8 mm. ; corolla ca. 2 cm. longo in lobos 5 profunde secta,
ae.stivatione valvata ; staminibus 5, antheris loculis parallelis in longi-
tudinem dehiscentibus, filamentis complanatis quam antheris midto
brevioribus: bacca globosa polysperma.
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The type is No. 7502 from Zacnapan, Vera Cruz. Type, Herb.

Univ. Calif. No. 178570. No. 7320 from Cerro del Boqiieron seems to

be the same species.

Bassovia foliosa sp. nov.

Fruticosa : eaulibiis glabris cinereis : foliis oblongo-ovatis acumi-
iiatis basi atteniiatis margine integris, venis subtiis prominentibus
utriiKiuesecus ca. 1, supra glabris, subtus ])raecipue ad axillas venarum

liirsutulis, geminis, altero ca. 12 cm. longo, 5 cm. lato, altero minore
;

petiolis ca. 7 mm. longis: umbellis oppositifoliis 5-7-floris
; pedunculis

ca. 1.5 cm. longis; pediceliis ca. 14 mm. longis; calyce eyathiformi
breviter 5-lobo paululum pubescenti, ca. 5 mm. longo lurido; corolla

alte 5-loba, lobis ovato-acutis apice intus hamatis
;
antheris 5 corollam

aequantibus loculis in longitudinem dehiscentibus
;
filamentis brevibus

eomplanatis ; stylo brevi, capsula diametro ca. 4 mm. rubescente,
coelata.

Collected near Zacuapan, Vera Cruz. No. 7565. Type, Herb.

Univ. Calif. No. 187427.

Bassovia setosa sp. nov.

Fruticosa : caulibus 3-4 dm. altis, ramis juvenibus setosis : foliis

interdum geminis, ovatis acutis basi in petiolum ca. 7 mm. longum
attenuatis, utrinque hirsutis, usque ad 4.5 cm. longis, 2 cm. latis:

floribus 1-5 lateralibus, pediceliis 5-12 mm. longis ; calycis segmentis
lanceolatis ca. 5 mm. longis, setosis: corollae tubo ca. 1 mm. longo,
limbo anguste campanulato ca. 5 mm. longo, lobis valvatis ovato-

lanceolatis extus setosis
;
staminibus tubi apici affixis, antherarum

loculis in longitudinem dehiscentibus quam filamentis multo longiori-
bus ; stylo longo capitato ; bacca glabra globosa diametro ca. 5 mm.

The calyx formed of distinct segments is very different from the

usual cup-shaped one of other species of the genus. Collected near

Zacuapan, Vera Cruz, in oak forests. No. 7509. Typ(\ Herb. Univ.

Calif. No. 178623.

Solanum (Polymeris) sylvicola sp. nov.

Fruticosum setoso-hirsutum : foliis praecii)ue ad venas dense setoso-

hirsutis interdum geminis, altero ovato-acuminato basi inae((ualiter

cuneato 10-14 cm. longo, 2.5-4 em. lato, petiolis ca. 5 mm. longis ;

altero ovato acuminato sessili ca. 7 mm. longo, 4 mm. lato: floribus

1-2 axillaribus: pediceliis 2-7 mm. longis; calyce turbinato ca. 3 mm.
alto, appendicibus 10 coroHam superantibus ca. 4 mm. longis instructo

;

corolla alte 5-fida, lobis lanceolatis quam tubo 8-)ilo longioribus. la+i-

tudiiK^ inaequalibus extus setuloso-hirsutis ; staminibus acciualibus
ovatis poris terminalil)us dehiscentibus: Baccae desunt.

Collected in daiup, rocky forests near Finca Irlanda, Chiapas.

No. 7315. Type, Herb. Univ. Calif. No. 173378.
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Solanum (Polymeris) stephanocalyx sp. nov.

Herbaceiiui, raniosum : caulibus 8-10 dm. altis puberulis: foliis

geminatis ovato-acuminatis, subtus minute puberulis, basi in petiolum
ca. 5 cm. longum attenuatis, altero usque ad 10 em. longo, 5 em. lato,

altero multo rainore : peduneulis axillaribus vel lateralibus solitariis

unifloris, ca. 4.5 cm. longis ; calyce turbinate margine lobis 10 lineari-

lanceolatis ca. 4 mm. longis coronato
;
tubo corollae infundibuliformi

quam lobis oblongis multo breviori; antheris magnis in tubum con-

natis, loculis poro terminali simul in rimam longitudinalem dehiscen-

tibus ; filamentis fere nullis. Bacca ignota.

The long filiform peduncles of the solitary flowers and the con-

nivent anthers are important characters of this species. Collected^

near Zacuapan, Vera Cruz. No. 7519. Type, Herb. Univ. Calif. No.

178649.

Episcia aurea sp. nov.

Caulibus puberulis plus quam 3 dm. longis: foliis oppositis ovato-

acuminatis, basi in petiolum ca. 1.8 cm. longum attenuatis, margine
denticulatis, supra glabris, subtus pallidioribus ad nervos puberulis,
ca. 12 cm. longis, 6 cm. latis : floribus axillaribus plerumque solitariis

;

pedicellis ca. 6.5 cm. longis ; calycis lobis 5 late ovatis, acuminatis

foliaceis, margine denticulatis, prope basin connatis, inaequalibus,

usque ad 1 cm. longis, 7 mm. latis; corolla auri-colore, subbilabiata

ca. 3.8 cm. longa, basi postice gibba, superne ampliata usque ad 2.5

cm. labio antico concavo quam labio postico emarginato multo majori ;

antheris 4 latioribus quam longis, cohaerentibus, loculis parallelibus ;

filamentis inter se liberis complanatis ; stigmate dilato concavo
;
ovario

supero ;
disci glandula postica emarginata ;

fructu globoso ; placentae
lamina facie interiore ovulifera.

In the peculiar shape of the corolla this species differs from the

description of the genus. Collected on Cerro del Boqueron. Nos.

6850 and 7533. Type, Herb. Univ. Calif. No. 187784.

Crusea Chiapensis sp. nov.

Annua : caulibus debilibus teretibus, superne pubescentibus, inferne

setosis, ca. 15 cm. altis: foliis ovato-lanceolatis, basi angustatis, sessili-

bus, utrinf|u(^ paululum hirsutis, ca. 2 cm. longis, 5 mm. latis, quam
bracteis capitulos involucrantibus paulo minoribus; stipulis setosis

ciliatisque : capitulis caules terminantibus : calycis lobis 4, ovato-

acuminatis longe setoso-ciliatis
;
corolla hypocraterimorpha, tubo ca.

7 mm. longo, styli rarais brevibus : fructibus breviter stipitatis.

This is a small species having weak stems sparingly branched and

seemingly rose-colored flowers. A few specimens were collected in

Chiapas. No. 7526. Type, Herb. Univ. Calif. No. 187693.
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Aster spinosus Benth. var. spinosissimus var. nov.

^Nlajor rigidior : spiiiis nuni(.'rosis validioribus ca. 3 cm. longis, qiiain

internodiis longioribiis, basi coinplanatis.

The appearance of this form, on account of its numerous rigid

spines, is very different from that common in southern California.

The type bears about a hundred stout spines and larger heads termi-

nating short branches arising from the axils of the upper leaves. The

species seems to develop its spines better in southern localities. A
somewhat similar specimen, but having more slender spines, was

collected at San Jose del Cabo. Collected at San Gregorio, Baja

California, by T. S. Brandegee. Type, Herb. Univ. Calif. No. 87004.

Transmuted February 6, 1917.
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Arthrospira maxima Setchell et Gardner sp. nov.

Plate 33, fig. 3

Natans, aeruginea, in algis aliis intermixta
;
trichomatibus 7-9u

diam., laxe et aperte spiralibus, 3-8 flexubiis compositis, 40-6()ju. diara.,

anfractibus lO-SOfx inter se distantibns, non torulosis; celhilis 5-7/i

longis, dissepimentis distinetis
; granulis numerosis, crassis, angnlatis,

refringentibnsque et in dissepimentis frequenter dense aggregatis ;

cellula apicalibus rotundatis, membrana leviter incrassatis.

Triehomes l-d/x diam., forming an open regular spiral of 3-8 turns

40-60/i diam., 70-80ju, between the turns, slightly tapering at the ends ;

cells 5-7/x long, not constricted, with numerous, coarse, angular, re-

fringent granules frequently crowded at the partitions ;
end walls of

the terminal cells rounded, slightly thickened
;
color verdigris.

Floating in abundance among other species of Cyanophyceae in

warm salt water. Kev Route Power-house, Oakland. California.

July, 1916.

The habitat of Arthrospira maxima is rather unusual. The salt

water is pumped from San Francisco Bay into a series of ponds of

considerable size. It is then pumped through the electric power-house

for condensing steam ; it there becomes heated to about 60° C, and

is then allowed to run out where it is cooled again to the temperature

of the air before being pumped back into the power-house. It thus

appears that the plant is subjected to these rather unusual extremes

of heat several times a day and j'et thrives abundantly.

The genus Spiruli'na was established hy Turpin in 1827 (Turphi,

1827, p. 309). He did not mention the transverse cell walls. These

cell walls are quite obscure in the small forms of the genus, and this

fact led later algologists to regard them as unicellular plants. In

1852, Stizenberger (1852, p. 32) founded the genus Arthrospira to
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receive a spirally twisted filamentous form whose transverse cell walls

are plainly visible. Thus the only apparent morphological difference

between the two genera is the stated difference regarding the trans-

verse walls. This distinction is made use of by Gomont (1892, pp.

95-96), by Forti (1907, p. 145), and by Kirchner (1900, p. 63). By
emplojung methods of differential staining, Professor W. A. Setchell

and I have determined repeatedly that this distinction can no longer

maintain. The small, tightly coiled forms are really multicellular,

and hence no fundamental difference exists between the two genera.

However, since the described species are few and there is not likely

to be a very large number of new species added in the future, and

since the forms thus far discovered fall rather naturally into two

groups, those very small tightly coiled species with obscure cross-

walls, and those rather loosel}^ but regularly coiled species with con-

spicuous cross-walls, all of which are fairly well known, it seems wise,

for the sake of convenience, to retain both genera, and emend the

diagnosis of SjnruUna. Certain species of Phormidiuni and Oscilla-

toria can scarcely be distinguished as to the principal generic char-

acter, the presence or absence of a sheath. All species of Phormidiuni

are at times of active growth after formation of hormogonia without

a sheath, and some well-recognized species of Oscillatoria may, under

certain conditions, develop a sheath. I have observed this in 0.

sancta. The two genera are thus not absolutely distinct, but for

convenience they are both kept up. Again, some of the small species

of both genera have very obscure cross-walls. In this respect they

bear the same relation to the larger species with definite cross-walls

that Spirulina bears to Arthrospira; but in neither Phormidiuni nor

Oscillatoria has this been considered sufficient to warrant generic

distinction. The genus Arthrospira would doubtless never have been

established if the real character of Spirulina had been known at the

time.

A very close relationship exists between Spirulina and Arthro-

spira, on one hand, and a group of species of Lynghya on the other,

as regards the spirally twisting character. Moebius (1889, p. 312)

described a new genus from Brazil which he called Spirocoleus Lager-

heimii, concerning which he say "Diese Alge, fiir welche ich eine neue

Gattung aufstellen muss, steht zu Spirulina in demselben Verhiiltniss

wie Lynghya Ag. zu Oscillaria Bosc, indem die schraubenformig

gedrehten Fiiden mit einer deutlichen Scheide versehen sind.
"

Gomont transferred Moebius' species to Lynghya, and Forti (1907,
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p. 287) retains it as such but also retains Moebius' Spirocoleus as a

convenient subgenus or section of the genus Lynghya, into which he

assembles, along with L. Lagerheimii, six other species of small

dimensions, all of which are more or less spirally twisted. Arthro-

spira maxima is not much unlike Lynghya spirulinoides Gomont,

differing generically in the absence of a sheath. However, the sheath

of L. spirulinoides is said to be inconspicuous. In another instance

Forti (1907, p. 207) has retained Rabenhorst's form vaginata with

"fills subdistincte vaginatis" as belonging to the genus Arthrospira.

Spirulina Turp. emend.

Trichomata multieellaria, cylindrica, evaginata, laxe aut dense

spiralia spiram laxam aut clausam efficientia; trichomatis apex vulgo

aequalis, ellula apicalis rotundata, calyptra nulla
;
endochroma homo-

genea aut cum granulis instructa.

Trichomes multicellular, cylindrical, evaginate, loosely or tightly

coiled into a more or less regular spiral ; apex of trichome usually not

tapering ;
terminal cell rounded, without calyptra ;

cell contents homo-

geneous or granular.

Chlorochytrium Porphyrae Setchell et Gardner sp. nov.

I'late 32, fig. 6

Viride; cellulis sphericis, 40-60/x diam., in gelina exteriori hos-

pitis sub superficies geminas positis; chlorophoris singulis, primo

parvis demum per plures ramos radiantes emittentes augescentibus

et fine parietem cellularum tegentibus; pyrenoide singulo, magno,
in chlorophora ad partem superiorem cellulae posito ; parietibus cellu-

larum 2-3ju, diam., hyalinis, non laminatis; propagatione sexuali a

gametibus biciliatis, 3-4/i, diam., fusiformibus aut fere sphericis, per
foramen ovatum in pariete externo (gametangii) evadentibus; propa-

gatione asexuali a zoosporis aut a akinetibus ignota.

Cells spherical, 40-GO/x diam., embedded within the host on both

sides; chromatophore single, at first small, covering the upper part
of the young plant, then increasing in size by sending out several

radiating arms and finally covering the cell wall
; pyrenoid single,

large, embedded within the clirouuitophore toward tlie upper part
of the cell

;
cell wall 2-3/x diam., hyaline, not laminated

;
color grass-

green; sexual reproduction b}' biciliate gametes, 3-4^ diam., fusiform

to almost spherical, escaping through the oval opening in the outer

wall
;
asexual reproduction by zoospores aiul by akinetes unknown.

Growing completely embedded witliin llie outer membrane of

Porphyra perforata f. segregata Setclicll and Tins, Lands End, San
Francisco, California. April, 1916.

While collecting algae in the above-mentioned locality, I noticed

groups of plants of Porphyra on rocks near high-tide limit which

were considerablv dwarfed and almost as green as the small Ulva
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growing in the same habitat. I suspected the color to be due to the

death of the plants on account of their exposed condition, but a

casual glance with a hand lens revealed the presence of myriads of

small spherical cells of an endophytic unicellular green alga. Material

was taken to the laboratory, sectioned and studied. It was found

that mj^riads of these plants in all stages of development were inhab-

iting the thick gelatinous walls of the Porphyra cells. I began at

once to search through tlife literature to determine first to what genus

it seemed most closely allied, and second to determine whether it had

previously been characterized specifically. The first task has proven

to be by no means a simple one. The second one was fairly readily

decided. Nothing, so far as I have been able to determine, has yet

been discovered that is just like it. It seems certainly to belong to

the Protococcaceae, and seems most closely related to the two genera

Chlorochytrinm Cohn and Chlorocystis Reinhardt. The limits of

these two genera are not well defined, which makes it more or less

presumptuous on the part of any one who attempts to ally, with

much degree of certainty, a new species with either. Recently West

(1916, p. 212) has gone so far as to reduce Chlorocystis, along with

three other genera of Wille's group Endosphaereae to synonomy,

retaining Chlorochytrium, it being the oldest, as sufficient to include

the other three, Avhich were founded upon characters which in his

judgment are of minor importance, not cardinal enought to be ranked

as generic. A brief resume of some of the more important writings

concerning these two genera may be of some value at this juncture.

It is not intended to be complete by any means. Many other valuable

papers bearing on the subject have been consulted. The chief points

at variance between the two genera are, the method of formation of

"gametes" and "zoospores," the matter of their conjugation, the

number of their cilia, the shape of the chromatophores and the num-

ber of pyrenoids.

Chlorochytrium is the older of the two genera, and was established

by Cohn in 1872 (1872, p. 87), based upon a form endophytic in the

fronds of Lemna trisulca, which he named C. Leninae. He says of

the zoospore formation: "plasmate viride primum in segmenta

majora diviso, dcin secedente in zoosporas innumeras pyriformes

virides processibus tubulosis extus emissas.
" This method of zoo-

spore formation does not conform to that occurring in the plant under

consideration in Porphyra. Wright (1879, p. 355) published a new

species of Chlorochytrium which he dedicated to Professor Cohn.
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The most essential difference, he says, between it and Cohn's C.

Lemnae is the production of two kinds of zoospores, each kind having

but a single cilium (concerning which he was very much in doubt),

and in the method of their formation, of which he says,
' ' On the cell

arriving at an adult stage the whole of the green protoplasmic con-

tents divides into a number of from ten to thirty, nearly circular,

zoospores, which escape through the neck-shaped portion." He was

not wholly satisfied that the form should be placed in the genus

Chlorochytrium as diagnosed by Cohn, but placed it there more or

less provisionally. One infers that these ''zoospores" escape singlj',

and not simultaneoush' within a gelatinous utricle in the manner

reported by later workers as occurring in the genus Chlorochytrium.

Kjellman (1883, p. 320) described Chlorochytrium inclusum,

stating that it has a single chromatophore covering the entire wall.

He states that a large number of ''zoospores" are produced, but did

not state the manner of their formation, the number of their cilia,

nor their method of escape. De Toni (1889, vol. 1, p. 635) in diag-

nosing the genus Bays of the chromatophore
' '

disciforme,
' ' and of the

reproduction "zoospores sexualia vel neutra,
"

that these reproduc-

tive bodies have two cilia and are formed by repeated cell division.

Wille (1897, p. 65) diagnosed the genus as having a single parietal

chromatophore with manj- pj-renoids, zoospores with four cilia, and

gametes, both reproductive bodies formed by successive cell division,

and that the gametes escape in a mass surrounded by a membrane

in wliich they conjugate. He did not add any new features to the

diagnosis in the Nachtrdge which he published in 1911. The diagnosis

given bj' Collins (1909, p. 146) is very similar to that of Wille, but

he states that each kind of reproductive body has two cilia.

The genus Chlorocystis was established by Reinhardt in 1885

based upon material collected near Odessa on the Black Sea, which

he considered to be the same as that found by Wright on the coast

of Ireland upon which he founded his species Chlorochytrium Cohnii.

Chlorocystis was published in Russian and T have not access to the

original paper, but I have seen and have made tracings of the draw-

ings. Judging from the drawings and the reviews of Reinhardt 's

text, as compared witli the drawings and descriptions of Wright, T

find myself in accord with West (1916, p. 212). It seems to me that

the differences between Chlorochytrium Lemnae of Cohn and the two

collections of plants of Wright and Reinhardt, assuming that they
are the same species hardly warrants the establishment of a new
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genus; that Wright's species, though perhaps incompletely diagnosed,

should remain in the genus Chlorochytrium of Cohn, as pointed out

by West, and that Reinhardt's species from the Black Sea should also

be placed in the same genus but given different specific rank, and re-

named. I therefore propose the name Chlorochytrium Reinhardtii.

Moore (1900, p. 100) wrote concerning a plant found by him at Lynn,

Massachusetts, growing on Enteramorpha, which he reluctantly re-

ferred to Chlorocystis Cohnii. The plant is well figured and care-

fully described. If compared with that which seems now to be the

general concensus of latest opinions as to what are the most important

characters that should constitute the genus Chlorochytrium, Moore's

plant should be allied with that genus, but is unlike any described

species of the genus. I propose the name Chlorochytrium Mooreii for

the form. It has been distributed in Collins, Holden and Setchell,

Phycotheca Boreali-Americana (Exsicc), no. 565, as Chlorocystis

Cohnii (Wright) Reinh.

There still remain several phases in the life-history of Chlorochy-

trium. Porphyrae to be worked out. At the time of collecting the

plant, the host, Porphyra, was nearing the end of its life-history,

that is, the majority of the plants were in the fruiting condition.

There are, however, a few plants of this species to be found at all

seasons of the year, and the basal parts of the old plants remain for

some time after the plant fruits. Probably the endophytic C. Por-

phyrae remains in these older parts over the season unfavorable for

growth and infects the newer generations as they appear. The plants

become completely embedded within the host and no tube is left

behind through which the gametes escape. There is but a single

chromatophore, at first covering only the posterior, outer part of the

cell. This increases in size, at times thrusting out projections some-

times becoming a network but finally practically always covering the

cell wall. In this earlier stage it resembles the chromatophore figured

by Reinhardt, the principal character upon which he founded his

genus Chlorocystis. C. Porphyrae differs radically in the method

of gamete formation from that described by Reinhardt in his account

of the Black Sea plant. The cell divides first into two equal parts,

then successively into four, eight, sixteen, etc., up to five hundred

or more, depending upon the size of the plant, which may be ex-

ceedingly variable; whereas in Reinhardt's plant the "zoospore"
formation is by free cell division.

Miss Whitting's Chlorocystis Sarcophyci seems to follow the
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method outlined I)}' Reinliardt in zoospore formation. She states,

however, that the cells at times divide into several large sections prior

to spore formation, but is unable to interpret the function of such

division. It may possibly be that these are the earlier successive

divisions which usually result in spore or gamete formation, but

which for some reason have been arrested in development. Moore's

plant follows the same method as that of C. Porphyrae in the matter

of the formation of reproductive bodies. Wille and Moore report

"zoospores" with four cilia. Concerning this point my observations

are incomplete with reference to C. Porphyrae. The reproductive

bodies formed in this species, so far as I have observed, are gametes.

They have two cilia. I have observed them in great abundance, and

have observed their conjugation. The gametes escape singly through

the surface aperture, instead of the entire mass intact within a utricle

as reported for certain species, e.g. that found by Moore.

There is but a single large pyrenoid in C. Porphyrae, agreeing in

this respect with C. Mooreii and C. ReinhardUi. Wille characterizes

the genus Chlorochytrium as having many pyrenoids, but West looks

upon that character more as specific than as generic.

West (1916, p. 212) is of the opinion that the shape of a chromato-

phore can not ordinarily be considered of sufficient stability to be

used as a primary basis of generic distinction. I am inclined to agree

with him on this point. Both Moore and I have shown that in the

forms upon which we have worked the shape of the chromatophore

is extremely variable, at times possessing radiating, flattened lobes,

only partl}^ covering the cell wall, but usually at maturity covering

the entire wall.

The four genera which West has merged into Chlorochytrium

Cohn ('72) are Endosphaera Klebs ('81), Scotinosphaera Klebs

('81), Chlorocystis Reinhardt ('85), and Stonmtochytrium Cun-

ningham ('88). They all agree in being l!olo])hytic, unicellular,

spherical or nearly so, wholly or partially endophytic plants with

a single chromatophore, covering the wall more or less completely

and containing one or more pyrenoids. Reproduction is by gametes

or by zoosphores or by both. The plant which I have discovered and

described above, growing in Porphyra, possesses these characters and

I have consequentl}^ allied it with the genus Chlorochytrium in the

larger sense of West.

Chlorochytrium Porphyrae differs principally from Chlorochy-

trium Mooreii in having only bieiliate gametes, as far as known, in-
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stead of quadriciliate zoospores of two sizes, as stated by Moore; in

being completely embedded within the host, making entrance without

the formation of a tubelike projection characteristic of C. Mooreii in

those instances in which it partially embeds itself; and in size, being

40-60ju, diam. as compared with 16-26/* in C. Mooreii. It differs from

Chlorochytrium Beinhardtii in size and in the shape of the chromato-

phore; C. Reinhardtii differs from C. Cohnii Wright in shape, size,

characters of chromatophore, and reproductive bodies.

Gayella constricta Setchell et Gardner sp. nov.

Plate 33, figs. 5-9, and Plate 32, fig. 5

Filamentis, atro-viridibus, nanis, fasculatis, 1-4 mm. altis, basi

18-20/1, apice ad 175/x diam., cylindrico-clavatis, uncinatis, frequenter

intervallisque constrietis, basi parce ramosis ;
cellulis discoideis, 10-15/i,

diam., primo et infero totaliter serie singulari, superne longitudinaliter

in giomerulis et in duobus aut multioribus planitiebus divisis et diam-

etron filamentorum augescentibus ;
filamentis plerumque cylindricis

longe ad basem attenuatis, apice crassissimis, maturis passim (giomeru-
lis aliquibus cellularum non dividentibus) lente constrietis; parietibus

cellularum hyalinis, non stratosis, transversis valde tenuibus
;
chloro-

phora singula, cellulam totam fere occupantibus ; pyrenoide obscura.

Filaments small, dark green, somewhat tufted, 1-4 mm. high,

18-20/1 diam. at the base, up to 175/i at the apex, cylindrical-clavate,

uncinate, constricted at frequent intervals, sparingly branched at

the base; cells disk-shaped, 10-15/t diam., at first in a single series

throughout, remaining so for some distance at the base, but dividing

in groups longitudinally in two or more planes above, increasing the

diameter of the filament and preserving its cylindrical form in general

though gradually becoming larger, the terminal group of cells having
the greatest diameter

;
at frequent intervals groups of 2-6 cells remain

undivided vertically, giving a constricted appearance to the mature

plants; cell walls hyaline, homogeneous; cross-walls very thin;

chromatophore single, occupying nearly the entire cell; pyrenoid
obscure.

Growing in depressions and crevices in rock, above high-tide level,

kept moist by dashing salt spray. Tomales Point, at the mouth of

Tomales Bay, Marin County, California.

This plant was found growing on exposed rocks in company with

a species of Prasiola. It is a rather unusual coincidence that the only

other known species of Gayelki, viz. G. pohjrhiza, is also frequently

found associated with a species of Prasiola. This has led to the belief

that Gayella is merely a stage in the life-history of Prasiola, and in-

deed B0rgesen (1902, p. 482) states that he has found the transition

stages between Gayella polyrhiza and Prasiola crispa. Collins (1909,
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p. 222) has retained the two genera separate, however, stating that

it is diffieult to establish distinctions among Gayella, Schizogonium

and Prasiola.

I have had Gayella constricta under observation for over eighteen

months, having the material of it and the accompanying Prasiola

growing in the laboratory for over eight months. In some areas on

the rocks the two plants are intermingled, but in others they are

entirely separate, and the two can be distinguished by size and color,

the Prasiola being larger and the Gayella much deeper green. There

has not yet appeared the slightest indications of a metamorphosis of

one into the other, though many new plants have started. The evi-

dence thus far at hand is that these two forms should be kept as

distinct genera.

I have compared Gayella constricta with the material of Gayella

polyrhiza Kosenvinge, as distributed in Collins, Holden and Setchell,

Phycotheca Boreali-Americana, no. 914. This distribution, though

to a large degree comparatively young, seems to be quite typical,

agreeing verj' closely with the descriptions and figures by Rosenvinge

(1893, pp. 936-939). It possesses abundance of rhizoids, which in

this instance are mere prolongations of single cells remaining undi-

vided. G. constricta differs from G. polyrhiza in having fewer

rhizoids and these usually much longer and multicellular; in having

deep constrictions in the mature filaments caused by failure of certain

cells to divide vertically; and in tlie filaments being uncinate.

Myelophycus intestinalis f. tenuis Setchell et Gardner forma nov.

Caespitosus, inconspicue tortus, 1.5-2.5 cm. altus, 0.25-0.75 mm.
diam.

; sporangiis unilocularibus late ellipticis, 40^5/i. longis, 30-35/1,

latis
; singulis aliis ut in specie.

Plants caespitose, inconspicuously twisted, 1.5-2.5 cm. high, .25-

.75 mm. diam.
;
unilocular sporangia broadly elliptical, 40-45/x long,

30-35/x wide
;
otherwise as the species.

Growing on rocks, usually in sheltered localities at high tide level

or even above, wliere the spray daslies. Common on tlie central Cali-

fornia coast, and known as far north as Coos Bay, Oi'egon. Tlie type
locality is Fort Point, San Francisco, California.

This form differs from the species chiefly in size and in habitat.

When the coast between Coos Bay and Puget Sound is more tlior-

oughh' investigated forma tmuis will doubtless be found growing

lower and lower down in tlie littoral belt as well as becoming larger

and larger northward, merging into the Puget Sound form.
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Pelvetia fastigiata f. gracilis Setchell et Gardner forma nov.

Profuse dichotomo-raniosa
J
ramis eentralibus longioribus, externis

curtioribus, plantam totam plus minusve sphericam efficientibus
;

ramellis curtis densisque ad basem frequenter orientibus
;

frondibus

gracilibus, ramis terminalibus 1-3 mm. diam.

Plants profusely dichotomously branched, central branches becom-

ing much longer than those on the outside of the mass, giving to the

whole plant a more or less spherical outline
; frequently branches arise

from near the base and develop a mass of short branchlets ; fronds

slender, the terminal branchlets 1-3 mm. diam.
; fruiting in the sum-

mer and autumn.

Growing in the middle of the littoral belt. Carmel Bay, Pacific

Grove and Santa Catalina Island, California. In these localities

plants grow in groups quite separate from the typical P. fastigiata.
The type locality is Carmel Bay, California.

This form, though morphologically connected with the species by

plants intermediate in size, seems to be sufficiently distinct to warrant

a form name on account of its profuse and delicate branches, and

different fruiting season. Plants of forma gracilis begin fruiting

early in the summer and reach their climax in the late fall, whereas

those of P. fastigiata reach their maturity two or three months later.

Sargassum dissectifolium Setchell et Gardner sp. nov.

Sargassum piluliferiim (Turn.) Ag., Farlow, Anderson and Eaton,
Alg. Exsicc. Amer.-I3or., no. 102; Collins, Holden and Setchell, Phyc.
Bor.-Am. (Exsicc), no. 537a, not &. Not C. Ag., Sp. Alg., 1823, p.
27. Not Yendo, Fucaceae Japan, 1907, p. 54. Not Fucus pilulifer

Turn., Hist. Fus., vol. I, 1808, p. 145, pi. 65.

Perenne, dioicum
;
radice solicla, rugosa, plus minusve discoidea

;

stipite tereti, usque ad 18 cm. longa, apice 2-5 ramos teretes alter-

nosque post fructificationem dissolutos ferentibus : ramis primariis
ramellos steriles (folia), alternos, frequenter dense congestos, den-
droide et dichotomo in 15-25 segmentis parce complanatis, 2-3 cm.

longis, eostatis, dissectos, gerentibus ;
ramis vetustis oribus projectis

curtis spinosis plus minusve ramosis indutis
;

ramis secondariis

numerosis ex axillis superne curtioribus, inferne longioribus ori-

entibus, folia depauperata eorum frondium principalium similia

gerentibus vesiculas et receptacula in axillis producentibus ;
vesiculis

vulgo solitariis, levibus sphaericis, 3.5-6 mm. diam., in apicibus
pedicellorum diametron vesiculorum aequantorum; receptaculis in

axillis segmentorum stirilium dense dendroide congestis, multo vesi-

cula aut folio depauperato ornatis; frondibus fructiferis saepe nudis,
foliis dlsintegrantibus ; conceptaculis conspicuis; cryptostomatibus
numerosis.

Frond arising from a solid, rugose, more or less disk-shaped hold-

fast, 4.5-7 dm. high ; stipe terete, up to 18 cm. long, bearing 2-5

terete, alternate branches at its summit, distintegrating after fruiting ;
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the main fronds give rise to sterile segments (leaves) alternately

arranged and often densely crowded, dendroidally and dichotomously
dissected into 15-25 slightly flattened segments, 2-3 cm. long, with
midrib

;
older branches covered with short, more or less branched,

spinose projections ;
numerous lateral, terete, secondary branches arise

in the axils of the leaves, longer below, shorter above
;
these bear

reduced leaves similar to those on the main fronds, producing vesicles

and the receptacles in their axils
;
vesicles usually solitary, smooth,

spherical, 3.5-6 mm. diam., on the ends of the pedicels about as long
as the diameter of the vesicles

; receptacles in a dense dendroid group
in the axils of the sterile segments, often with a vesicle or reduced leaf

as a part of the group ;
the fruiting fronds often appear nude as the

leaves wear away ; conceptacles consj)icuous ;
dioeceous

; cryptostomata
abundant; plants perennial.

Growing in the upper sublittoral belt. Abundant at Santa Cata-

lina Island, and probably grows in similar habitats along the coast of

the mainland of southern California, as it is frequently cast ashore

there. Known also from Guadalupe Island, Lower California.

Sargassnm dissectifolium has been known as S. piluliferum since

its distribution in Farlow, Anderson and Eaton's Algae Exsiccatae

Americanae-Boreales, no. 102. It was discovered by Dr. E. Palmer

in 1875 at Guadalupe Island, Lower California. It seems quite

evident from a comparison of the literature that two plants have been

confused under this name. The material upon which Turner de-

scribed his Fucus pilulifer was from Japan. C. Agardh transferred

the species to the genus Sargassnm in 1823, and J. Agardh retained

the species in 1848, both referring to the Japanese plant as described

by Turner. But when Agardh published his Species Sargassorum

Aiistraliae in 1889, the description which he rendered on page 55 is

more nearly suited to our plant than to the Japanese plant ; however,

he refers to both and evidently considered them to be identical.

Yendo (1907, p. 57) has called attention to the dissimilarity between

the American and the Japanese species, after a careful comparison

of the plant distributed from Guadalupe Island by Farlow, Anderson

and Eaton, with the Japanese species. The plant in our waters

differs from that in the Japanese waters chiefly in having a prominent

terete stipe and terete branches instead of being compressed, or

ancipitose and midribbed ; and in having the leaf segments finer,

more dissected, flattened sliglitly and midribbed. It also differs in

other minor details. Considering all of these differences together,

it seems quite desirable and necessary to separate the two and give

our plant a new name.
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There have been three other species of Sargassum detected in

the waters of the Pacific Ocean on the coast of the United States and

Mexico, viz. >S'. Agardhianiim Farlow, S. Lichmanni J. Ag., and S.

paniculatum J. Ag. S. Agardhiunum is the best known of these.

It was named b}" Farlow in 1876 (p. 706) based upon material col-

lected at San Diego, California. The description was first published

in J. Agardh's Species Sargassorum Australi-ae (1889, p. 93). It has

been distributed in Farlow, Anderson and Eaton's Alg. Exsicc. Amer.-

Bor., no. 103, in Collins, Holden and Setchell's Phyc. Bor.-Amer.

{Exsicc), nos. 179 and CXVIII, and in Hauck and Richter's Phyko-
theka Universalis {Exsicc), no. 667. Its geographical distribution,

as at present known, extends from the vicinity of Los Angeles to

Point Loma, southern California, and the adjacent islands. S. Lieh-

manni was first collected on the west coast of Mexico by Liebmann

and specimens finally came into the hands of J. G. Agardh, who pub-

lished it (1847, p. 8). We have no further record of its occurrence

elsewhere. There is a single fragment of S. paniculatum J. Ag.

collected by E. Palmer on Guadalupe Island off the coast of Mexico,

and contributed by Professor W. G. Farlow to the herbarium of the

University of California under herbarium number 170615. The de-

termination rests upon the authority of Th. Reinbold. This species

seems quite limited in distribution in our waters, Guadalupe Island

being the only locality in which it is known to occur. T. S. Brande-

gee collected specimens of a form on the coast of Lower California

which resembles 8. paniculatum quite closely and should probably be

referred to that species. Howe (1911, p. 496) mentions fragments of

two species of Sargassum collected by G. J. Vives at La Paz, Mexico,

but they were too fragmentary for identification with certainty.

Cystoseira neglecta Setchell et Gardner sp. nov.

Plates 35-36

Dilute fusca, siccitate atra, 4—7 dm. longa, stipite e radice irregu-
lariter conica et fibrosa, flexibili, parce dichotoma, 5-15 cm. longa, 4-6
mm. diam., in sectione transversali triangulari, superne in ramis com-

planatis alternatim sub puncto vegetationis apicali positis producente ;

ramis complanatis coriaceis, flexibilibus, siccitate rigidis fragilibusque
post fructificationem deciduis et cicatrices angulares persistentesque
in stipite efficientibus, juvenis in lobis rotundatis alternisque sinubus
rotundatis divisis, lobis mediis infernisque 2-3 pinnatifidis, supernis
in ramulis cyliiidricis cum receptaculis numerosis terminalibus repetite
divisis; vesculis aeriferis in ramis supernis cylindricis positis, soli-

tariis aut paucis in seriebus, sed 1-3 mm. distantibus, sphaericis,
levibus, 2-3 mm. diam.
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Stipe arisiii<r from an irregular coiiieal-shaped, somewhat fibrous

holdfast, flexible, rather sparingly forked, 5-15 cm. long, 4-6 mm.
diam., triangular in cross-section, giving rise to flattened branches

alternately arranged just below the termiiuil growing point ;
flattened

branches coriaceous, flexible, becoming rigid and brittle wlien dry,
dying back after fruiting, leaving a permanent angular scar on the

stipe, when young divided into rounded alternate lobes by a deep
sinus rounded at the base ; the lobes of the lower and middle portion
of the branches become 2-3 times pinnatified, and the upper lobes
become repeatedly divided into cylindrical branches terminating in

numerous receptables; air vesicles develop in the flliform branches,
solitary or a few in a series but separated 1-3 mm. from each other,

spherical, smooth, 2-3 mm. diam.
;
whole plant 4-7 dm. long ;

color
of living plant light brown, turning black when dry ; perennial ;

dioecious.

Growing in the upper sublittoral belt at Avalon, Santa Catalina

Island, California.

Type numbers are 188975 and 188976, herbarium of the Univer-
sity of California.

From time to time within the past few years, fragments of the

upper part of a plant resembling Cystoseira Osmundacea, especially

resembling the upper part of forma expansa of that species, have

been collected along the coast of southern California. Until recently

the plants had not been seen growing in position, the fragments found

always having been cast ashore. On this account it was presumed
that the species was a deep-sea form, as nobody had seen it growing
in position. In a previous paper (1913, p. 336) I suggested that these

fragments would probably be found to belong to an undescribed

species as soon as the whole plant could be discovered. While visiting

Santa Catalina Island, about twenty-five miles off the coast from

San Pedro, California, I had the good fortune to discover the same

species growing in position in the locality from which the fragments
cast ashore on the mainland had probably come. Many fragments
were seen floating in the vicinity. The plants grew in abundance in

the harbor at Avalon, mostl}- in the u]iper sublittoral zone. The

discovery was made in March, 1913.

On account of profuse branching in the upper parts of the fronds,

when the water is quiet the plants present the appearance of clumps
of densely branching shrubs about two feet high.

It is not a simple task to decide what to do with a new plant

belonging to the cyst-bearing group of the Fucaceae. Since the estab-

lishment of the genera Cystoseira Ag. ('21), Blossevillea Dec'sne

('40), Cystophora J. Ag. ('41), and Cystophyllum J. Ag. ('48), so
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mam' different forms have been discovered and described that the

limits of these genera have become poorly defined. As I pointed out

in a previous paper (1913, p. 327), all of the well-defined species of

Cystophora should be placed under the genus Blossevillea according

to the Vienna rules governing priority. Blossevillea was created to

receive a fairly well-defined group of Fusaceae growing in the south-

ern hemisphere. The chief difficulty now remains—to understand

and interpret the limits of the genera Cystophyllum and Cystoseira.

Harvey points out that the distinction between these two genera lies

in the fact that Cystophyllum has the cysts limited to the terminal

ramuli, and only the receptacular ramuli lie beyond, terminating the

branchlets, while the cj'sts in Cystoseira are not limited to the ter-

minal ramuli. Kjellman (in Engler and Prantl) makes use of the

same characters in separating the two genera, as has K. Yendo also

(1907), but none of these authors have made any attempt to sep-

arate, according to the above-mentioned marks of distinction, the

thirty-five or more species that are now listed under these two genera.

It does not seem to the writer that these characters are of sufficient

stability and importance to be made use of as generic distinctions,

since one may find both conditions in the same species; and if a

revision of the genera based upon them should be made, it would

necessitate many transfers, some of which might not be desirable.

Cystoseira Osmundacea would become Cystophyllum Osmundaceum

because most of the cysts are in the terminal branches. But on

account of the fact that some plants have a portion of the earliest

formed cysts back among the vegetative branches, one may be justi-

fied in permitting the species to remain where it is, although on the

border line if the position of the cysts only is taken into consideration.

With very rare exceptions the cysts of C. neglecta diagnosed

above are in the terminal branches and only the receptacular branches

are beyond, which would place it in the genus Cystophyllum, but the

general aspect of the species, from the holdfast to the apex, through-

out, is so similar to Cystoseira Osmundacea as to leave but little doubt

as to its close affinity to that species. This conclusion is further

strengthened by the fact that both grow in tlie same general locality.

I am unable at present to make a critical revision of these two genera

on account of the lack of adequate material for study. There is much

need, however, of such a critical study, that a more satisfactory basis

for distinction may be established. If such distinction can not be

discovered the two genera should be combined.
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Petrocelis franciscana Setchell et Gardner sp. nov.

Plate 33, fig. 1

Petrocelis Middendorffii (Rupr.) Kjellman, Collins, Ilolden and

Setchell, Pli^'cotheea Boreal i-Americana, no. 900 (not Phyc. Bor.-

Amer., no. 1548) ; Tilden, American Algae, no. 202. The Petrocelis

Middendorffii (Kupr. ) Kjellman mentioned in Setchell and Gardner

(1903, p. 357) is probably correctly referred, altlioug-li the material

is sterile, making- its determination somewhat nncertain.

Thallo cartilagineo-gelatinoso, pins minnsve orbiculariter expanso,
ad saxa arete adliaerente, brnnneo-rubro, siccitate nigro, 2-2.5 mm.
crasso; strato basali cellnlis maxime anastomosantibus composito,
filamenta verticalia parallela, in zonis anastomosantia parce ramosa
et parietibus crassis gelatinosisqne indnta produeenti; prntoplastis
in filamentis verticalibns 3-5. 5/x, diam., qnadratis ant 2.5- plo diametro

longioribus ; tetrasporangiis intercalaribus, zonam ab superficie ex-

terna 25 cellnlis distantem occnpantibns, singulis, sphericis ad angnste
ellipticis, 25-40ju, longis, 20-28ft latis; cystocarpis antheridiisque
adhnc ignotis.

Thallns of firm gelatinons consistency, forming more or less cir-

cular expansions of indefinite size, closely adhering to rock, color,
dark brownish red, black when dr}^ 2-2.5 mm. thick

;
thallns consists

of a basal layer of profuselj^ anastomosing cells from whicli arises a

much thicker layer of perpendicular filaments parallel with each

other, anastomosing in zones and slightly branched, having thick

gelatinous walls; protoplast in the perpendicular filaments 3.5-5/i.

diam., quadrate to 2.5 times as long ; tetrasporangia intercallary, occu-

pying a zone about 25 cells from the outer surface, varying from
spherical to narrowly elliptical, 25-40/a long, 20-28;li diam.

; cystocarps
and antheridia unknown

; plants perennial.

Type specimen in the herbarium of the University of California,
no. 188973. The type locality is Fort Point, San Francisco, Cali-

fornia.

Common in the upper littoral belt along the California coast.

Petrocelis franrisediid is probably the most abuiulant and most

widel}'' distributed of all the rock-incrusting algae on our coast. It

has been known for many years under the name of Petrocelis Midden-

dorffii (Rupr.) Kjellman, because of its general resemblance to the

plant figured and described by Ruprccht in 1851 under Cruoria Mid-

dendorffii. The material of Ruprecht's C. Middendorffii was collected

in the Ochotsk Sea. His figure indicates that the specimens from

which he drew it were just beginning to form tetrasporangia, as none

of these show thc^ mature tetraspores formed. Tlie base of the plant,

as figured and described l)y Ruprecht, consists of rows of small,

closely set parencliyniatous cells, and the upper portion consists of

filaments more looseh- held together by gelatinous walls. These vege-

tative characters belong to the genus Petrocelis as now understood
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and Kjellman removed the species to that genus in 1883. Rupreeht,

in discussing the relation of C. Middendorfjii to C. pellita, says that

the former has a much more highly developed basal tissue.

Kjellman in discussing a Petrocelis from the Arctic Sea states

that he thinks it conforms to the description of the Ochotsk plant of

Rupreeht, agreeing with him in his opinion as regards the difference

between the Ochotsk plant and the European Curoria pellita, and

thus places the Arctic Sea plant under P. MiddendorffH, stating that

it differs from P. cruenta in having "a more strongly developed basal

layer, by the vertical cell-rows being often branched, and, above all,

by the different shape and position of the tetrasporangia.
"

I have examined a portion of the Arctic Sea plant in the Her-

barium of the University of California from northern Norway marked

C. Middendorfjii by Kjellman, and the vegetative characters seem to

agree with those of the Ochotsk plant as described by Rupreeht.

The specimen, however, is sterile, and nothing can here be said defi-

niteh^ concerning the identify of the Arctic Sea specimen and the

Ochotsk plant. Our Pacific Coast plant does not agree in structure

with the Arctic Sea plant, and judging from the descriptions alone,

as no specimens of the Ochotsk plants are available, our plant is

sufficiently different from that to warrant a new description and

new name.

Usually about one-fourth of the thallus of P. franciscana consists

of a compact mass of cells which in the growing region around the

margin are somewhat parenchymatous and which may remain so for

some time in certain parts of the thallus, but which later increase

considerably in size and join with each other profusely by short lateral

projections of the protoplasts. The basal layer gives rise to the per-

pendicular filaments whose cells have thick gelatinous walls. Repro-

duction as at present known is wholl}^ by intercalary tetrasporangia

formed by the direct transformation of vegetative cells, one in a

filament usually, with cruciate tetraspores. The tetrasporangia are

20-28/x, wide, and up to 40/i, long. These grow in great abundance

in a zone usually about twenty-five cells from the outer surface.

The tetrasporangial zone is about fifteen cells wide, one tetraspo-

rangium in a filament but not all developing at the same level. There

is considerable difference in the shape of the tetrasporangia. Age
seems to be one of the governing factors in this respect. The first

indication of their formation is seen to be the enlargement of a cell

usually of equal dimensions. The cell remains square in section for
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some time, and then begins to enlarge, in some instances becoming

spherical and in others narrowl}^ ellipsoidal. Plants with these

differences may be found growing close together on a rock, or different

parts of the same specimen may possess them. I have not been able

to discover any other constant difference to accompanj- this difference

in size of tetrasporangia and hence am unable to separate species on

spore characters alone.

Plants fruit during the months of December, January, and Feb-

ruary. By the last of March practically all of the spores have been

shed and all of the tissue from the sporangial zone has sloughed off.

Prior to tiiis time many of the cells in a zone just beneath the fruiting

zone have anastomosed b}- sending out short tubes, thus binding the

filaments together. Then the outer part of the thallus is regenerated

by branches from some of the cells in the anastomosing zone. Thus

the species is perennial, but the length of time the individual may

persist has not been determined. Its chief competitor for rock area

in this vicinity is the genus HildeiibrandUa. Petrocelis seems gen-

erally to override it.

In some instances in which the plants are abundant it is not an

easy matter to determine the limits of the individuals since they

become confluent, but individual plants have been observed that are

ten inches across, and doubtless many may attain a much greater

expansion. I have observed rock areas of many square feet com-

pletely covered by the plant.

P. franciscana differs from P. Middendorffii in having anastomos-

ing cells at the base and in zones in the erect filaments, in having

larger tetrasporangia. up to 28/i wide, while those of P. Middendorffii

are but 9-9. 5ju, wide, and in Ix'ing nuieh larger in every way.

Hildenbrandtia occidentalis Setchell sp. nov.

Plate 33, fig. 4

Thallo saxicola, tenaciter adhaerenti, 1-2 mm. crasso, indefinite

expanso, saturate puvpureo rubro, siecitate in saxis nigro. filamentis

minutis, compactis, ])arallelis et substrato perpeiulieularibus oompo-
sito, firmo baud gelatinoso; cellulis filamentorum 3-4. Oju diam., quad-
ratis aut 2-3 plo quam diametro longioribus; ])arietibus cellularum
tenuibus firmisciue ; conceptaculis lunnei'osis in thallo conspersis,

cylindrieis, 200-300/i, profundis, ampullaeformibus, ad faucem con-

strictis, 100-150/i, latis
; tetrasporangiis zonatis 25-32/* longis, 9-10/i,

latis
; parietibus tenuibus ad parietes internos conceptaculorum per-

pendicularibus ; paraphysibus nullis.
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Thallus firmly adhering to rock, 1-2 mm. thick, of indefinite

expansion, consisting of small compact filaments of uniform diameter

perpendicular to the rock and parallel to each other, firm, not gela-

tinous; color dark purplish red, black when dry on the rocks; cells

of the filaments 3-4.5^ diam., quadrate or 2-3 times longer than the

diameter ;
cell walls thin and firm

; conceptacles numerous, generally

distributed over the surface, 200-300/i. deep and flask-shaped or up
to SOOju, deep and cylindrical, constricted at the opening, 100-150/i,

wide; tetrasporangia 25-32/x long, 9-10/x diam., thin walled, perpen-
dicular to the inner wall of the conceptacle; tetraspores seriate;

paraphyses absent; antheridia and cystocarps unknown.
Lands End, San Francisco, California, W. A. Setchell, Cypress

Point and Pebble Beach, Monterey County, California, Fort Point,

San Francisco, California, N. L. Gardner. The type is no. 188974,

Herbarium, University of California, from Lands End.

Li the month of December, 1913, while collecting algae in the

vicinity of Pacific Grove, California, I came across extenisve areas

of rock at Cypress Point covered with a more or less continuous layer

of a red alga of the appearance of Hildehrandtia. A portion of the

rock ledge there is composed of decaying granite and it was easy to

remove specimens having a granular appearance. It was found that

the plant had completely invested particles of granite that had become

loosened, and the roughened appearance of the surface was due to

those small inclosed particles rather than to cystocarps which I had

hoped to find. The plants, however, proved to be in good tetrasporic

condition. Since then, in December 1915, I have visited the same

place and found the same plant in the usual abundance. On exam-

ining incrusted rocks in other localities I find that the same species

is quite common along the California coast and when growing on firm,

smooth rock becomes considerably thicker, smoother and darker

colored, becoming almost black when dry. I collected fine tetrasporic

material at Pebble Beach, Carmel Bay, and at Fort Point, San Fran-

cisco, and Professor Setchell has also collected material at Lands End,

San Francisco. The material collected by Professor Setchell has the

conceptacles up to 800//., or nearly a millimeter deep and quite narrow

and cylindrical. The material collected at Fort Point is in general

a little thicker than the Lands End material, but the conceptacles

average only about one-half as deep. Otherwise the plants around

San Francisco are like the southern forms. The species usually grows

in the upper half of the littoral belt, but in March, 1916, I found

plants growing on rocks near the limit of mean low tide at Moss

Beach, San Mateo County, California. These plants were of a
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brighter red color than those found growing higher np on the rocks.

Further search and investigation will doubtless extend the range of

the species much to the north and to the south of its present known

limits.

Professor Setcliell has suspected for several years that this form

had not been described and some time ago gave it the provisional name

Hiklenhrandtia occidentalis. He had not been fortunate, however,

in collecting it in its fruiting season and had thus not been able

to verify his suspicions. Ample fruiting material having now been

assembled, it can no longer remain in doubt that the form has not

previously been described. The publication has been somewhat de-

laj-ed on account of a recent discovery we have made which involves

the relationship between the genera Hildenhrandti^ and Besa, the

latter of which was published by Professor Setchell (1912, p. 236),

based on material collected at Lands End, San Francisco. The

material was very limited in quantity, growing on a single rock. The

diminutive papillae were looked upon as parasitic upon a broadly

expanded rock-encrusting form which was considered at the time to

be Hildenhrandtia, and although no tetraspores were found the struc-

ture made it appear to be the same as H. occidentalis which has since

been found to grow in profusion in the same locality. Recently we

have found abundance of material of Besa growing on the same rock

on which it was originally' discovered. Also I have found it growing

in much greater abundance near Cypress Point, Monterey County,

California, and have carefully prepared quantities of very tliin sec-

tions by means of a freezing device. This has enabled us to determine

what Professor Setchell suspected might prove to be tlie case, viz.,

tluit these papillae actuall}' belong to the expanded basal th alius,

being specialized developments to bear the carpogonia and the an-

theridia, the latter of which had not been seen until recently. The

similarity of structure between the sterile thallus of Hildenhrandtia

and Besa makes it appear as though they are merely the sexual and

the nonsexual plants of the same genus. As the plants of tlie two

genera grow at Lands End, there is a very sliglit difference in the

size of the cells of the two genera, but the diiference is not greater

than is ordinarily allowed within the limits of variation in a species.

Two conditions met with, however, seem to militate against the two

forms belonging to the same species. At Cypress Point Besa grows

in profusion, but I was not able to find any tetrasporic Hilden-

hrandtia. Material of Hildenhrandtia scraped from the rocks and
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placed either in sea water or in formaline immediately give up a

bright orange-colored pigment, whereas plants of Besa collected in the

same locality when treated likewise do not give up their pigment. It

seems best at present to keep the two genera separate awaiting further

evidence of connection or distinction. If tetraspores can be found

on papillae of Besa the question of the distinctness of the two genera

will be cleared up.

The only other species of Hildenhrandtia known on the Pacific

coast of the United States with which H. occidentalis is at all likely

to be confused is the one that has passed under the name of H. proto-

typus Nardo. The thallus of H. prototypus is very much thinner, of

a rose-red color, the conceptacles shallower and the tetrasporangia

cruciately or irregularly obliquely divided.

Hariot (1889, p. 81) has described a species, Hildenhrandtia Le

Cannellieri, from the vicinity of Cape Horn, which is the same as

//. occidentalis in the method of tetraspore formation, but is much

thicker, up to 8 mm. thick, has broad, flasked-shaped conceptacles and

has paraphyses. H. occidentalis has no paraphyses, but the concep-

tacles quite frequently' have slender, branched fungal hyphae in them.

Coriophyllum Setehell et Gardner gen. nov.

Thallus tenuis, coriaceus, expansus, plus minusve orbicularis fila-

mentis gracilibus dense intertextis sub piano medio thalli radianter

expansis horizontalibusque, supra et infra medium filamentis dense

aggregatis verticalibus et parce anastomosantibus in zonis compactis
compositus; in crassitudine per divisionem cellularum filamentorum
verticalium et in peripheria per divisionem cellularum strati medii
ad margines augens ; sporangia cruciate divisa in nematheciis vage
effusa et in magnitudine variabilibus paraphysibus comitata, ad super-
ficiem superam orienda

;
antheridia et cystocarpia adhuc ignota.

Thallus forming a thin, coriaceous expansion more or less circular

in outline and consisting of a tissue of fine, closely interwoven anas-

tomosing filaments extending radially through the thallus slightly
below its median plane ;

this tissue gives rise to a zone of tissue above
and below consisting of a compact mass of fine, perpendicular, slightly

anastomosing filaments; increase in thickness is accomplished by divi-

sion of cells of the perpendicular filaments and in circumference by
division of cells of the median tissue at the periphery" ; tetrasporangia
with cruciate tetraspores are developed among paraphyses forming
nemathecia of indefinite shape and size on the upper surface

;
an-

theridia and cystocarps unknown.
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Coriophyllum expansura Setchell et Gardner gen. et sp. nov.

Plate 33, fig. 2

Thallo purpnreo-rnhro, 500-800/x crasso, 5-8 vm. diam., ad saxa

laxe et sine rhizoideis adhaerente; cellulis filamentoruni verticaliuni

8-12/A longis, 4-6/A crassis; sporangiis angnste ellipticis, 60-70//, longis,

22-28/i latis, pedieello uiiicellulari snffiiltis; paraphysibus numerosis,
leviter elavatis, 10-14 cellulis eonipositis, su))ra niaxime ad eentrnni

nematheeiorum eurvatis, infra o/x diam., supra -Jr.o/x diam.

Thallus dark i)iirplish red, 500-800/x thick, 5-8 em. in diameter,

adliering- loosely without rhizoids to the rocks; cells of perpendicular
filaments 8-12//, long, 4-6/x wide; sporangia narrowly elli])tical, 60-70/i

long, 22-28/x wide, on a one-celled pedicel ; paraphyses numerous,

slightly clavate, 10-14 celled, the upper part curved mostly toward

the center of the nemathecia, Sjx in diameter below, 4.5/x above.

Growing near the high tide limit at Cypress Point, ]\Ionterey

County, California, December, 1913 and 1915. The type is no. 188972,
Herbarium of the University of California.

While collecting Hildenhrancltia material at Cypress Point, I

noticed a few small areas of rock a little below high-water mark

covered by a plant that seemed to be somewhat different from the

surrounding incrusting forms. A little closer inspection led me to

remove some of the material, which was of a more leathery consistency

and more easih- removed than the other forms. The material was

only superficial^' examined at the time and then laid away for future

study. Not until nearly two 3'ears after, when those incrusting forms

were singled out for special study, was the structure of the plant

revealed. It is found to conform to the description of no known

genus and the luime Coriophyllum is here proposed to receive the

plant.

The sj'stematic position of Coriophijlluin will necessarily have to

remain in doubt until the sexual plants are discovered. It is placed

only provisionally in the stjuamariaceae. It is very closelj' related to

Rhododermis in the manner of the formation of the tetrasporic nenia-

tlircia, but in its vegetative characters it is quite remote from that

genus. The tetrasporangia are developed on short pedicels among
numerous slender clavate paraphyses, whieli are quite markedly

curved in the tei-miiial portion. The differentiation of the thallus into

a central horizontal laj'er and a cortical hiyef al)ove and below (pi.

33, fig. 2) is suggestive of relationsliip with some of the membran-

aceous forms which are attached only at the base by a small holdfast.

However, the thallus of Coriophtjllnni is not symmetrical with respect

to the relation of upper and lower surfaces to the central layer. The
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upper surface is more highly developed than the lower, and bears

the nemathecia.

Coriophyllum has some resemblances to EtJielia, a subgenus of

Peyssonnelia established in 1913 by Mrs. A. Weber-von Bosse, to

include certain forms from the Indian Ocean which differ from true

Peyssomieli-a in having a
" mesothallus

"
instead of a basal or "hypo-

thallus." As shown in her diagram, the cells of the mesothallus are

compact and almost parenchymatous, and the plants are wholly

sterile. Coriophyllum has a median tissue composed of very delicate

anastomosing threads. The relationship to the Indian Ocean plant

can not be established until more is known of the methods of repro-

duction in both, particularly in Ethelia.

This is the only known rock-incrusting form of uncalcified Rhodo-

phyceae on our coast in which there is such a marked differentiation

in the histological character of the thallus. The central layer of

filaments give off numerous branches above and below, and these soon

assume a perpendicular position and are unbranched, parallel and

adnate to each other, thus forming a very compact cortex considerably

thicker above than below. There are no rhizoids developed as in

Peyssonnelia, and the thallus as found growing at Cypress Point

is more or less raised up from the rock, particularly in the older parts.

Careful observation will probably reveal the presence of this plant

in other localities along our coast; its close resemblance to other in-

crusting forms have protected it from being observed.

Cumagloia Setchell et Gardner gen. nov.

Frons e radice solida discoidea oriens, vulgo teres, flaccida,

gelatinosa, simplex aut parce furcata, ramellis numerosis, brevibus,

patentibus multifariis, vage positis, simplicibus aut 1-2 ramosis

induta; antheridia solitaria in apicibus filamentorum repetite 2- -3

chotomo ramosorum corticalium posita; carpogonium in trichogynum
longum rectum et gracile productum, in fronde profunde positum,
ramellis 2-cellulari suft'ultum; filamenta gonimoblastii e carpogonio
fructificato orienta, repetite ramosa primo horizontalia demum in

exteriorem partem curvantia, cum filamentis corticalibus intertexta

et carposporas numerosas immediate sub superficiem externam frondis

formantia; cystocarpia vage limitata; tetrasporangia adhuc ignota.

Frond arising from a solid disk-shaped holdfast, usually terete,

flaccid, gelatinous, main fronds simple or sparingly forked, producing
at right angles numerous short branchlets from all sides without

definate arrangement, some of which may be in turn once or twice

branched
;
antheridia solitary on the ends of repeatedly dichotomously

or trichotomously branched cortical filaments; carpogonium, with
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long, slender, straij^lit, trichogyne, deep-seated, on a two-celled branch
;

goninioblastic filaments arise directly from the fertilized carpogonium
and intermingle with the cortical filaments, repeatedly brandling, at

first horizontall}^ and later bending outward, producing numerous

carpospores just beneath the surface of the frond
; cystocarp not

definitely delimited ; tetrasporangia unknown.

Cumagloia Andersonii (Farlow) Setchell et Gardner

Plate 31, figs. 1-4, and Plate 32, figs. 1-4

Solitaria ant paucae e radice communi orientes atropurpnrea,
dioica

;
15-20 cm. alta, 2-3 mm. diam.

;
frondibus solidis aut aetate

provecta alequando saccatis.

Plants solitary or in small clusters arising from a common liold-

fast, solid or in age occasionally saccate, 15-20 cm. high, 2-3 mm.
diam.

;
color dark purplish red

;
dioecious.

Growing on rocks in the upper littoral belt, even above high-tide
limit when growing on rock ledges covered by surf. It has been col-

lected at the following localities along the Pacific coast of the United

States: La JoUa, Mrs. Mary S. Snyder and Miss Minnie Reed; San

Pedro, Mrs. H. D. Johnston; Carmel Bay, W. A. Setchell and N. L.

Gardner; Pacific Grove, D. A. Saunders, B. M, Davis and M. A.

Howe; Moss Beach, San Mateo County, W. A. Setchell and N. L.

Gardner; Lands End, San Francisco, R. E. Gibbs and W. A. Setchell,

all of the above localities being on the coast of California; Seal Rocks,

Oregon, A. R. Sweetser; Chehalis Bay, Washington, Ralph Emer-
son. Specimens from all the above mentioned localities are in the

herbarium of the University of California.

Nenialion Andersonii Farlow, Proc. Amer. Acad., vol. XII, p. 240.

Cumagloia is quite similar to Nemalion in vegetative characters

but differs in the method of origin and in tlie structure of the cj^sto-

earp. It was discovered by Dr. C. L. Anderson at Santa Cruz, Cali-

fornia. Anderson sent material to Professor W. G. Farlow of Harvard

University, for study and determination. Tlie material not producing

CA'stoearps, Farlow was unable at the time to place the plant with

certainty in any known genus, but on account of its structure he

felt that it was closeh* allied to, if not identical with, the genus

Nemalion, but uiilikf any described form of that genus. He named

it for the discovered and published a diagnosis in the Proceedings

of tlie American Acadenn' of Arts and Sciences, in 1877, The plant

has been known in tlie literature ever since under that name. Some

time ago, at the suggestion of Professor W. A. Setchell, I began the

collection and study of material at different seasons and different

localities along the California coast with the hope of being able to

obtain material in condition to show the young stages in the develop-
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ment of the cystocarp. As a result, I am now able to give the follow-

ing account of the genus.

Farlow remarked that his Nemalion Andersonii differs from other

species of Nemalion in being dioecious, as he had only the antheridial

plants or sterile ones from which to judge. I soon discovered that

Cuniagloia Andersonii is a dioecious plant ;
at least, all of the speci-

mens thus far examined have been either antheridial or cystocarpic.

Plants may be found in the future which are, however, monoecious.

I make this reservation because I have found that Nemalion luhricum

which grows along the California coast and to which Cumagloia An-

dersonii is closely related, is not constant in this respect, but is

mostly dioecious, with an occasional well-developed normal monoecious

plant. In an aggregation of matured plants consisting of both sexes,

it is usually easy to segregate the sexes on morphological characters

alone, the antheridial plants as a rule being larger, with longer

branchlets, less profuse!}- branched, and lighter in color.

Plants range in size from a few inches up to over two feet in

length. Those which have come to us from the northern regions are

the smallest. Those on the California coast average about six inches

long. The diameter of the main fronds is about 2-3 mm. The hold-

fast is solid and disk-shaped. Frequently several fronds arise from

the same holdfast (pi. 31, figs. 3-4), and possibly this may persist

for more than one fruiting season. At least I have noticed small

young fronds just arising by the side of mature plants on the same

holdfast. The fronds are usually solid, but occasional!}' plants grow-

ing higli up on rock ledges wliere tliey are exposed to tlie air a con-

siderable portion of t!ie time maj^ become saccate (pi. 31, fig. 4).

Tlie fronds are composed of a few slender, sparingly branched

filaments with gelatinous walls extending lengthwise through the

center, and connected here and there to other similar filaments extend-

ing lengthwise of the frond in a circle around the center. These latter

filaments in particular are composed of alternating long cells and

verj^ irregularly shaped short, joint-like cells. These joint-like cells

give rise to the cells which connect with neighboring filaments and

particularly to the filaments which compose the cortex. The cortical

filaments remain unbranched for two or three cells usually, then

branch dichotomously or rarely trichotomously for three or four divi-

sions, ending in more or less pear-shaped cells which form the compact

surface layer. When the antheridia are to be developed, one and

sometimes both of the dichotomies of the division next to the last
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one in forminfr the cortex remain short and divide several times,

nsually dichotomously, but not infrequently trichotomously, finally

ending- in very small cells in which tlie spermatia develop, one in each

terminal or antheridial cell (pi. 32, fig. 1). The anteridia are usually

distributed over the whole frond, except on the stipe-like portion.

The carpogonial branches arise close to the growing point, usually

on the second cell from the joint-like cell. Each carpogonial branch

is one of the dichotomy which seems to have been suppressed in growth

while the cell which gave rise to it continues to grow. This in time

makes the carpogonium seem to have arisen laterally. Usually the

carpogonial branch becomes three-celled, the terminal cell becoming

the carpogonium (pi. 32, fig. 3). Plants have been observed with three

and even four sterile cells composing the carpogonial branch, but

even on these plants the two-celled branch predominates. The carpo-

gonium has a long, slender trichogyne which extends straight out

beyond the surface of the plant (pi. 32, fig. 3).

The characteristic feature in the development of the cystocarp

is the direct origin of the gonimoblastic filaments from the fertilized

egg without its previous division several times as in Nemalion. Sev-

eral of these arise successiveh' from the carpogonium by a pushing

out of its cell wall at definite points (pi. 32, fig. 2). Tlie protoplasm

in these voung gonimoblasts is soon cut off from the mother cell bv

a cross-wall, after which they continue to grow out more or less

horizontally or obliquely among the cortical filaments, becoming more

or less contorted and frequently branched, tlie branches constantly

tending obli(iuely outward and terminating about one cell beneath

the surface of the phiiit. The end cells of the gonimoblasts become

the carpospores, which are considerably larger tlian the neigliboring

cortical cells though very similar in shape. There is no sterile tissue

surrounding the cystocarp and no carpostome, the spores escaping

from the point of their origin. The cystocarps are thus more or less

diffuse, irregular in outline, do not produce a protuberance and hence

are inconspicuous (pi. 32, fig. 4). They are quite numerous and are

developed both on tlie branches and on the main frond except near

the base. After fertilization the two or three cells of the branch

on which the carpogonium develops become much enlarged and the

protoplasm very dense, staining deeply with acid fuchsin.

With this understanding of the structure of Cumagloia Ander-

sonii as revealed by this investigation, it now becomes necessarj' to

endeavor to jioint out its relationship to other members of the Rhodo-
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phyceae. After stating that a description of Nemalion Andersonii

had been published in the Proceedings of the American Academy,

Farlow remarks: "Since then I have received from Mr. C. C. ]\Ier-

riman a Nemalion from St. Kilda, Australia, which bears strong

resemblance to the California alga and the question arises whether

it may not be that both should be regarded as forms of Nemalion

ramulosum, Harv., described from New Zealand." Through the

courtes}^ of Professor Farlow to Professor Setchell I have been able

to make a careful examination of a bit of a fruiting plant from the

above mentioned material from Mr. Merriman designated as N. ramu-

losum Harv. I find the specimen to be monoecious, thus differing in

this respect from Cumagloia Andersonii, and that the cystocarps are

of the regular Nemalion type, the carpogonium dividing into several

cells from which develop numerous slender gonimoblasts. The goni-

moblasts grow compactly together in an erect fascicle, are 8-10 cells,

or 70-80fi, long and branch above, so that a longitudinal section of the

cystocarp appears fan-shaped. As the cystocarp grows the cortical

filaments are pushed aside so that there is no intermingling of cortical

and gonimoblastic filaments. The material examined is too old to

reveal the early stages in the development of the carpogonium and

of the cystocarp. It thus will be seen that this plant ascribed to

N. ramulosum Harv. as well as other Nemalions differ from Cumagloia

Andersonii essentially as regards the character and development of

the cystocarp.

Another genus in Helminthocladiaceae to which Cumagloia seems

to be closely related is Dermonema. The origin and shape of the

carpogonium in each is very similar. The nature and ramification

of the gonimoblastic filaments of D. dir.hotnmum Harv., as figured by

Schmitz, are similar to those of Cumagloia Andersonii, but the

division of the fertilized carpogonium previous to the development

of the gonimoblasts, as figured by Heydrich, is a character belonging

to Dermonema and Nemalion rather than to Cumagloia.

It may be noticed at this juncture that there exists in the genus

Nemalion an excellent series of species representing stages of com-

plexity of development of the gonimoblastic filaments. N. luhricum

and N. miiltifidum have the carpospores practically sessile on the

mass of cells resulting from the division of the carpogonium. iV.

Schrammi (Crn.) B0rg. and a new species from the Danish West

Indies recently described bj^ B0rgesen, N. longicalle, have delicate
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gonimoblasts similar to those mentioned above for N. ramulosum, but

not so numerous and long as those in that species. NemaUon is placed

in the section Nemalieae of Helminthocladiaceae by Schmitz and

Hauptfleisch, while Dennonema is placed in the Dermonemeae of

the same family by the same authors. From the standpoint of the

development of the gonimoblasts, Dermonema dichotomiun might pos-

sibly be joined to the series of species of NemaUon. The gonimoblastic

filaments in D. clichotommn arise after the fertilized carpogonium

has divided several times as in the genus NemaUon, but instead of

forming a compact mass the}" ramify horizontally among the cortical

filaments for some distance and give off erect branches which bear

the carpospores, making a diffuse cystocarp as in Cumagloia Ander-

sonii. If it were not for the fact that the gonimoblasts in Cumagloia

arise directly from the fertilized carpogonium it might well stand in

the series between NemaUon and Dermonema, since the gonimoblasts

are less diffuse than those of the latter and less compact than those

of the former. We are now brought to the position, as we frequently

are in the study of genetic relationships, from which we must choose

one of two alternatives in our method of treatment of the subject.

AVe must either amend and combine or segregate and describe anew.

In the present instance it has seemed best to follow the general tend-

ency and adopt the latter course.

Before leaving the subject it seems well to point out the similarity

between CumagoUa and HarveyeUa mirahiUs Schmitz and Reinke.

Cumagloia agrees with HarveyeUa in not having the gonimoblasts

compact and definitel}' set off from the surrounding sterile tissue, but

in having the intermingling of gonimoblasts and cortical filaments.

Schmitz assigned HarveyeUa to the family Gelidiaceae among the

Xemalionales. Tliis family is characterized by Schmitz in part as

follows: ''Die bcfruchtete Eizelle sprosst vielfach iiarli Fusion mit

einer oder mehreren benachbarten Zellen zum Gonimoblasten aus.
"

In Gigartinaceae, however, the fertilized egg fuses with a distinct

auxiliar}^ cell which has previously been formed. The auxiliary cell

then gives rise to the gonimoblasts. Sturch found that HarveyeUa

miral}iUs shows fusion between the carpogonium and an auxiliary cell

which had been formed previous to fertilization, and that the gonimo-

blasts arise from the auxiliary cell. lie saj's, "The genus HarveyeUa,

which possesses an auxiliar}' cell developed before fertilization, must

therefore be removed from the Gelidiaceae and may be placed in the
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Gigartinales.
" This discoverjy makes Harveyella a step farther away

in its relationship to Cumagloia Andersonii than it formerly seemed

to be.

Summarizing- the characters of the cystocarps of NemaUon, Cuma-

gloia, Dermonemn and Harveyella we may arrange these genera

in the following series. Nenialion possesses the simplest form of

cystoearp, with very short gonimoblasts arising from the fertilized

carpogonium after its division as exemplified by N. luhricuni; or with

longer gonimoblasts, more profusely branched, but still compact, aris-

ing in the same manner, as exemplified by N. Schrammi. Cumagloia
has the gonimoblasts profusely branched, vn\\\ the main branches

mostly extending horizontally, intermingling with the cortical fila-

ments, and giving rise to ni^merous branches growing obliquely and

perpendicularly upward ;
but the gonimoblasts arise directly from the

fertilized carpogonium. Dermonema has a more extensive system of

gonimoblasts than Cumagloia, but of the same general type, arising

however, as do those of NemaUon. Finally, Harveyella has a profuse

mass of gonimoblastic filaments intermingling with the sterile fila-

ments similar to the two preceding genera, but the gonimoblasts arise

from the auxiliary cell after its fusion with the carpogonium.

In conclusion I wish to acknowledge my grateful appreciation for

the mam^ helpful suggestions and the discriminating criticisms of

Professor W. A. Setchell, who also rendered the Latin diagnoses.
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EXPLANATION OF PLATES

The photographs of jjlate 31 were taken by Eobert L. Pendleton, and the

drawings were all made by Dr. Helen M. Gilkey, under the directions of the

writer.

PLATE 31

Cumagloia Andersonii (Farlow) Setchell and Gardner

A tetrasporic plant profusely branched and showing small disk-shaped

Cystocarpic plants Avithout bases, a common form with short lateral

Fig. 1

holdfast.

Fig. 2

branches.

Fig. 3. A group of plants all arising from the same holdfast.

Fig. 4. A group of small inflated plants, an abnormal condition.

The plants of this plate were all photographed from dried specimens and

reduced one-half.
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PLATE 32

CumagJoia Andersonii (Farlow) Setcliell and Gardner

Fig. 1. A portion of the cortex with antheridia.

Fig. 2. Carpogonial branch, showing the beginning of the development of

gonimoblastic filaments directly from the fertilized earpogonium.

Fig. 3. A portion of the cortex with carpogenial branch and young carpo-

genium and attached sperms.

Fig. 4. A section through a small cystocarp.

Gayella constricta Setchell and Gardner

Fig. 5. A cross-section of a mature segment.

Chlorochytrium Porpliyrae Setchell and Gardner

Fig. 6. Cross-section of Porpliyra perforata f. lanceoJata Setchell and Hus,

showing Chlorochytrium Porpliyrae in various st-ages of develoinnent in the

mucilaginous walls.

Figures all highly magnified.
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PLATE 33

Petrocelis fraitciscana Setchell and Gardner

Fig. 1. Cross-section of mature thallus.

CoriophyUum expansum Setchell and Gardner

Fig. 2. Cross-section sliomng a portion of a nemathecium.

Arthrospira maxima Setcliell and Gardner

Fig. 3. An entire mature plant.

Hildenirandtia occidentalis Setchell

Fig. 4. A cross-section through the upper part of the thallus passing through
the center of a conceptaele.

Gaijella constricta Setchell and Gardner

Fig. 5. A mature pilant.

Fig. 6. A median longitudinal section through a portion of a i)lant.

Figs. 7-8-9. Portions sho^^'ing various conditions of branching.

Figures all highly magnified.
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PLATE 34

Cystoseira neglecta Setchell and Gaiduer

A mature plant, photographed from dried material.
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PLATE 35

Cystoseira neglecta Setchell and Gardner

Branches of various shapes, sizes, and orders.
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AN ACCOUNT OF THE MODE OF FOLIAR

ABSCISSION IN CITRUS

BY

EOBEET W. HODGSON

The study wliich is reported on here represents one phase of an

investigation on the shedding of immature oranges of the Washington
Navel variety, begun by Professor J. Eliot Coit and the writer in the

spring of 1916, and reported on in part elsewhere (Hodgson, 1917).

It developed that the young fruits drop from the trees while still alive

and actively functioning; therefore the shedding is typical abscission

in contrast with exfoliation which involves the cutting off of dead or

dying plant parts as a result of the activity of a cork cambium. This

latter phenomenon has been rather thoroughly investigated wuth a

wide diversity of plant materials, but most of the studies on the former

have hitherto had to do with herbaceous or shrubby plants in which

the walls of the cells involved are relatively thin. In view of the

economic importance of this process of abscission in the genus Citrus,

causing as it does an annual loss of many thousands of dollars, and

because of the thickness of the cell walls concerned, it has seemed

desirable to make a rather intensive study of the abscission process in

the leaves as well as in the young fruits. The study which constitutes

the subject of this paper has to do with the former, a consideration

of the process as it occurs in the fruits being reserved for presentation

at a later time. A somewhat extensive histological and cytologieal

study of the abscission zone, the separation layer, and the process itself

as it takes place in the leaf has yielded results which have been so

definite and striking that they are deemed worthy of ])i'»sfiitation in

a preliminary paper at this time.
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The material used in this study consisted for the most part of

leaves taken from trees of the Washington Navel variety Citrus sinensis

and Eureka lemon variety Citrus Limonia grown in the greenhouses

of the University of California. The mode of foliar abscission was

found to be similar in both species. Practically all the histological

and cytological work was done with the aid of fresh sections cut either

with the table microtome or free-hand. Abscission was induced by

placing cut shoots in large moist chambers kept in the laboratory at

room temperature and was found to be consummated within 24 to 96

hours. Sections were cut at intervals from the time of insertion into

the chambers until actual separation had occurred. After being placed

in the moist chamber the most important factors in determining the

time at which abscission was complete, named in the order of their

importance, were found to be temperature and age of the material.

Series were also run in which illuminating gas and carbon dioxide

were introduced in varying concentrations to ascertain their effect

upon the time at which abscission was complete. This time was found

to be substantially the same, no matter which of these gases was used

or whether none was used. This is taken to indicate that in the case

of citrus shoots placed in moist chambers or exposed to illuminating

gas, carbon dioxide, or ordinary laboratory air the stimulus leading

to abscission is probably not of an external nature, at least directly.

Indeed, it seems more likely that it is internal and of the nature of a

disturbance in the physiological equilibrium existing within the shoot.

Preliminary studies on the relation between the time at which abscis-

sion occurs and the area of tissue distal to the abscission zone con-

cerned have furnished some evidence that something of the nature of

mass action is involved in the stimulus. Leaves which had been re-

duced in area by removal of a portion of the terminal leaflet were

found to remain on the shoot longer than leaves not so treated and a

general relation between the area removed and the time reaction was

noted. This phase of the general abscission problem in Citrus as well

as several others are reserved for discussion at a later time.

The Abscission Zone

The ordinary citrus leaf consists of a main terminal leaflet behind

which is a somewhat elongated petiole bearing a narrow extension on

either side. There is little doubt but that the whole represents a

modified compound leaf, the two basal leaflets of which have been
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reduced to the vestigial structures known as the wings. Examination

of abscission in the trifoliate orange Citrus trifoliata, which possesses

a compound trifoliolate leaf, shows that separation occurs independ-

ently at the base of each leaflet, and also at the base of the petiole of

the leaf itself. In tlie ordinary citrus leaf it occurs both at the base

of the terminal leaflet and at the base of tlie petiole. Thus in either

case the abscission zone is situated at or near tlie base of an internode,

as is the case in most of the plants in which the process has been

investigated (cf. Goodspeed and Kendall, 1916; Lloyd, 1916; Kendall,

1917).

The constriction which exists between the terminal leaflet and the

wings gives rise to a conspicuous grooved ring. Such a groove also

exists at the base of the petiole. These may be taken to represent the

node or simply motor tissue. Inasmuch as abscission takes place at

or near the base of the internode, and since such grooves are usually

found in this vicinity, some investigators have been led to believe that

they serve to delimit the location of the abscission zone. In the case

of Citrus, at least, it has been impossible to establish any such relation

(cf. Goodspeed and Kendall, 1916). Examination of very young
leaves shows no such grooved ring present at the base of petiole, and

leads to the conclusion that the grooves are formed because in tlie

development of the petiole certain cells do not increase in size as fast

as the neighboring cells on both proximal and distal sides. Since

abscission occurs in young leaves where no groove is present, the con-

clusion is forced that the grooved rings are formed subsequent to the

time at which the abscission zone becomes capable of activity. Indeed,

abscission was found to occur in leaves which were just developing,

a fact strongly indicating tliat the abscission zone is pre-formed and

ready to function at any time.

In the case of the terminal leaflet, the abscission zone usually lies

roughly opposite the grooved ring, but at the base of the petiole ordi-

narily occurs eight to ten layers of cells distal to the groove. In the

latter case, however, considerable variation has been found in the

position of the abscission zone with respect to the grooved ring. Thus

it frequently happens that on the dorsal side tlie abscission zone and

the groove coincide, w'hereas on the ventral side the abscission zone is

located eight to ten tiers distal to the groove. The abscission zone

extends in a plate completely around the cortex and across the pith

both ill the case of the terminal leaflet and at the base of the entire

leaf.
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In young material there is no histological distinction in the cells

which would enable one to fix upon the ten to eighteen layers destined

to function later as the abscission zone. The cells are of the same

average size and appearance as those on both sides of the zone, and

prior to the initiation of the process we have as yet no way of accu-

rately determining its location. Evidence of a cytological nature will

be submitted below to show that subsequent to the application of the

stimulus which is to cause abscission changes occur in the cell walls

of the abscission zone. These changes are such that they can be de-

tected by optical and chemical means and constitute further proof

that this zone is composed of cells physiologically different from those

on either side.

In older material, both at the base of the terminal leaflet and at

the base of the petiole, the cells in the abscission zone are smaller and

differ in general appearance from those on either side. They are

characterized by their small size, isodiametric shape and absence of

visible vacuoles
; they are darker in color, and, further, are somewhat

collenchymatous in appearance. On both sides of the abscission zone

the cells grade up in size, becoming lighter in color and more vacuolate

until they are several times as large as the cells of the abscission zone

proper. At the base of the terminal leaflet the cells of the abscission

zone are somewhat smaller, thicker walled, and darker in color than

those at the base of the petiole.

The Separation Layer

Actual separation occurs one or two tiers of cells proximal to the

distal end of the abscission zone, that is, one or two layers below the

upper end of this zone. Ordinarily only one or two layers of cells

are involved in the separation process, but occasionally as many as

four or five may take part. However, it is seldom that the cells of

more than one tier actually complete the process. This is usually the

uppermost tier, but the process also frequently includes a portion of

the next lowest tier. Separation does not necessarily occur in a plane

straight across the petiole at right angles to the main axis, but follows

a more or less irregular path, undoubtedly depending somewhat on

the mechanical resistance encountered in the older elements and vas-

cular bundles. Indeed, in some cases the path is completely changed

in direction, paralleling the vascular elements for a short distance

before crossing them. The more or less jagged ends presented by the
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pieces cause them to hang together mechanically for some time after

separation has been consiunmated. In testing for abscission time it

is necessary to give the shoot a smart jar in order to cause those leaves

in which the process has already been completed, to drop. In the

moist chamber this is subsequently accomplished automatically by
the pressure developed in the further division of the cells of the

abscission zone following separation.

Cytological Behavior Prior to Separation

Prior to the initiation of abscission, the tissues on both sides of the

zone are plentifully supplied with starch which is either withdrawn

or used before the process begins. At this time the cells of the abscis-

sion zone are gorged with starch while the tissues on both sides con-

tain very little. Chlor-iodide of zinc and potassium iodide-iodine

applied to sections cut just prior to the initiation of the process,

delimit the zone and show it as a dark purple band. Examination

at subsequent stages indicates that the starch content decreases as the

process goes on, but even at complete separation the abscission cells

contain notable quantities. Following separation, if moisture condi-

tions are favorable, the cells constituting the abscission zone resume

growth and active division and thus utilize the starch which is stored

in them. The reason for the persistence of the starch in the abscission

zone when it has disappeared elsewhere is not clear, but it is probable

that soon after the application of the stimulus which is to result in

abscission, changes occur in the cell walls of the abscission zone which

prevent the translocation of the products of starch hydrolysis to

adjacent cells.

The earliest indication of chemical alterations in the cell walls of

the abscission zone is evidenced by a decreased power of taking up and

holding stains. Thus at six to fifteen hours prior to abscission, when

stained with iodine the cell walls of the abscission zone show a lighter

color than tliose adjacent (cf. Lloyd, 1916).

When stained with strong potassium iodide-iodine the walls of the

abscission cells take on a delicate greenish hue. On dilution with

water this light green fades out and is replaced with a pale blue which

is ultimately lost on further dilution. This change from green to blue

occurs in all of the cells of the abscission zone and constitutes a very

delicate test (cf. Lloyd, 1U16). Just prior to abscission, the cells of

the abscission zone when stained over night in dilute methylene blue,
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show a marked inability to hold the stain, appearing much lighter in

color than the cell walls of adjacent tissues (cf. Jones, 1909).

The optical quality of these cell walls is markedly altered prior to

abscission since quite different results are obtained using the open

diaphragm on the abscission zone and on adjacent cells. The walls of

the abscission cells are less highly refractive and appear lighter and

more indefinite.

However, the most notable change lies in the fact that during
abscission the walls of the abscission cells show a marked swelling and

gelatinization which often reaches a magnitude of two to three times

Fig. 1—Normal cortical cell from the abscission zone at the base of the

petiole. Shows the relatively thick walls and simple pits. Taken prior to the

application of the stimulus leading to abscission. Washington Navel orange.

the original thickness. This is particularly noticeable in the thick cell

walls of the cortex although it occurs in all the living tissues. These

cortical cells possess simple pits in considerable numbers (fig. 1). The

portion of the wall constituting the pit membrane seems to be indur-

ated or impregnated with some substance resisting this gelatinization,

thus giving the cell wall a decidedly beaded appearance (fig. 2). This

swelling occurs throughout the abscission zone and results in consid-

erable pressure being applied to the protoplasts causing them to be
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crushed (fig. 3). This crushed appearance is particuhirly noticeable

in the abscission zone at the base of the terminal leaflet.

As abscission nears completion these greatly swollen, gelatinous

walls disappear, being apparently completely hydrolysed. This frees

the indurated I-shaped portions of the pit membranes and on the

slide these can be separated out as such (cf. Jones, 1909). As these

are further attacked little club-shaped bars result (fig. 3) which

ultimately are entirely hydrolysed. The dissolution of the gelatinized

walls frees the abscission cells in the separation layer from one another,

leaving them bounded by a vei-y thin delicate tertiary membrane.

Fig. 2—An early stage of the abscission process. Shows the marlvod swelling
and gelatinization of the cell wall. From the abscission zone at the base of the

petiole. Washington Navel Orange.

That these cells are not degenerating or dead is proven by the fact

that after separation they resume growth and active division with the

result that a mass of loose tissue is produced.

The Process of Abscission

As to the nature of the preliminary changes in the cell walls prior

to the swelling we can only speculate. There is considerable evidence
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to show that the swelling and ultimate dissolution of the cell walls in

the separation layer is brought about by the chemical process of hydro-

lysis initiated by enzymes secreted in the abscission cells. In this sepa-

ration process it is necessary to distinguish clearly two distinct stages.

The first consists in the marked swelling and gelatinization noted above.

The second stage is the dissolution of this gelatinized wall which

results in the freeing of the cells concerned. These two clearly defined

stages may be taken to indicate that there may be more than one

reaction involved and more than one enzyme concerned.

In this connection it seems well to review briefly some of the more

Fig. .3
—A later stage in the abscission jiroeess showing separation of the

tertiary lamellae from the pit membranes which remain free in the gelatinous
matrix until subsequently hydrolyzed. The marked swelling of the walls, producing
considerable pressure, results in the crushing of the protoplast. Taken from
the abscission zone at the base of the terminal leaflet. Washington Navel Orange.

All of these drawings are semidiagrammatic.

recent literature on the origin and composition of middle and inner

lamellae of the cell wall and their reactions with various enzymes.

Until a few years ago it was generally understood that the walls of

parenchymatous tissue of the kind under discussion were composed of

cellulose. However, the last fifteen or twenty years have seen the

development of the chemistry of cellulose and cellulose compounds and

it is now accepted that "cellulose" includes a group of closely related
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substances. These have been divided into simple and compound
celluloses. The more resistant to hydrolysis are known as the true

celluloses, the less resistant simple celluloses being termed hemicellu-

loses. The compound celluloses have been further divided and we
now have the pectose-celluloses or pectoses which are believed to con-

stitute the middle lamella (cf. Atkins, 1916). Evidence tending to

show that the middle lamella itself consists of calcium pectate and the

inner lamellae of pectose has been advanced (Bertrand and Mallevre,

189-4, 1895
;
cf. Jones, 1909) . In the case of Citrus, there is no evidence

that separation is brought about by the dissolution of the middle

lamella alone but rather by the hydrolysis of the entire wall with the

exception of the delicate tertiary membranes (cf. Lloyd, 1916). It is

probable that we have to do here with a mixture of calcium pectate and

pectose.

A number of enzymes acting on pectic compounds have been

isolated. In 1840 Fremy isolated an enzyme "pectase" from carrot

roots which was capable of gelatinizing pectose and related compounds

(Fremy, 1840). He supposed that the reaction involved was the con-

version of the pectose into pectic acid. However, more recent

researches have shown that the coagulum consists of calcium pectate

and that in reality the reaction represents the coagulation of pectin in

the presence of calcium salts (Bertrand and Mallevre, 1894, 1895).

Brown and Morris (1890) obtained from barley malt an enzyme of a

cytolytic nature, in addition to diastase. It was found to function in

the dissolution of the endosperm cell walls preceding the action of

diastase upon the starch. The description of the process as given by

them is very similar indeed to that which occurs in the separating cells

in Citrus and in Mirahilis (cf. Lloyd, 1916). A number of other inves-

tigators have found evidence of the presence of enzymes of this char-

acter in germinating seeds. It remained for Bourquelot and Herissey

(1898) to try the action of barley malt extract upon a solution of

pectin. They obtained evidence of the presence of an enzyme which

so changed the pectin that it could not thereafter be coagulated by the

action of the enzyme pectase. This new enzyme they called pectinase.

It was later shown that when the coagulum resulting from the action

of pectase on pectin was treated witli pectinase it was dissolved and

coincidently traces of reducing sugars were found, showing that tlie

process is a hydrolytic one '(Bourquelot, 1899). Jones (1909) has

isolated a cytolytic enzyme from Bacillus carotovorus .\.\\'n-\\ lie calls

pectinase. According to him tliis enzyme attacks the middle laiuellae.
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causing first a gelatinization followed by dissolution, resulting in sepa-

ration of the cells in the tissue attacked. Atkins (1916) has recently

reviewed the literature on the action of enzymes on peetic substances.

He distinguishes three distinct enzymes causing as many different

reactions. According to him, pectose is split up by pectosinase to

form pectin which may be transformed into peetic acid by pectase.

The peetic acid may in turn be converted into sugars by pectinase.

"Whereas the literature on the subject is somewhat confusing and

emphasizes our lack of definite knowledge regarding the composition

of the inner and middle lamellae, there is little doubt but that enzymes

capable of hydrolysing its various component parts have been isolated.

In the case of Citrus the swelling is so pronounced as to indicate that

something of the nature of gelatinization of the wall occurs, very

similar to the reaction of pectase on peetic compounds. The subse-

quent dissolution of this wall resembles markedly the action of pec-

tinase on peetic coagulums.

There is little or no evidence that turgor plays any prominent part

in the abscission process, as Goodspeed and Kendall (1916) suggested

might be the case in Nicotiana (cf. Kendall, 1917). Observation of

the abscission process in very young leaves indicates how turgor might

be taken as the causal agent. In such tissues the cell walls are quite

thin and the swelling not at all conspicuous. Moreover, during sepa-

ration the cells round up beautifully indicating considerable release

of pressure.

The process apparently occurs simultaneously in the cortex and

in the pith, all cells across the petiole in the region of the separation

layer taking part except the tracheae. In young stems the epidermal

cells and the wood parenchyma are seen to function very distinctly

in the process. The only mechanical break occurs in the wood vessels

and in the cuticle. No extenuation of the protoplasmic utricle of the

separation cells during abscission has been observed (cf. Lloyd, 1916),

and no evidences of cell divisions during the process have been found

although immediately following separation new cross walls are fre-

quently laid down in the cells of the separation zone. If moisture

conditions are optimum following separation, all of the cells in the

abscission zone may start to grow and divide resulting in groups of

colorless, thin-walled, clavate cells held together in clusters by a portion

of the undissolved gelatinized thick cell wall.

Studie-s on -the time which intervenes between the application of

tlie stimulus and the abscission process as well as the time involved in
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the process itself are now being carried on. Chemical studies as to

the nature of the process, the character of the cell walls involved, the

oxidations and reductions occurring, the enzymes present, and the

nature of the propagation of the stimulus are now under way and
w ill be reported on later.

Summary

1. The abscission zone arises at or ntnir the base of an internode,

abscission occurring at the base of the terminal leaflet and also at the

base of the petiole.

2. The grooved ring present near the internode at the base of the

petiole and at the base of the terminal leaflet does not bear any definite

relation to the location of the abscission zone.

3. At the base of the terminal leaflet the abscission zone lies

roughly opposite the grooved ring. At the base of the petiole it arises

eight to ten tiers of cells distal to the groove.

4. The abscission zone is pre-formed and ready to function upon

proper stimulation.

5. In the 3'oung material there are no visible histological differences

delimiting the abscission zone from the tissues on both sides. In older

material the cells of the abscission zone are smaller, isodiametric, and

have denser contents than those of adjoining tissues.

6. The abscission zone consists of ten to eighteen layers of cells.

7. The separation layer is located at the upper end of the abscission

zone.

8. The process of abscission conforms to the usual type, involving

the separation of the cells along the plane of the middle lamellae.

9. No cell divisions or elongations of the tertiary membranes have

been observed during the process.

10. All tissues across the petiole except the tracheae and the cuticle

function in separation.

11. The first stage in cell separation consists in a marked swelling

and gelatinization not only of the middle lamellae but of the entire

wall with the exception of the tertiary membranes. This is followed

by the dissolution of this gelatinized wall by hydrolysis.

12. There is little evidence that turgor plays any considerable role

as a causal agent in separation.

13. All of the cells in the abscission zone show marked swelling and

gelatinization and after separation resume growth and cell division
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with the result that small clusters of clavate cells held together at their

bases by a portion of the gelatinized wall are formed.

14. Prior to abscission starch in large quantities is stored in the

abscission zone and later serves as a source of energy for growth follow-

ing separation.

The writer wishes to acknowledge the obligation under which Pro-

fessor F. E. Lloyd has placed him for his many helpful suggestions

and interest in the investigation, and to express his appreciation to

Professor Thomas H. Goodspeed for helpful criticisms.
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NEW PACIFIC COAST MARINE ALGAE II

BY

NATHANIEL LYON GARDNEE

On various occasions in the recent past while collecting algae along

this coast, I have come across specimens of marine Myxophyceae which

I have set aside for future study. In this paper I am presenting

thirteen species of them, new to science. They all very naturally

conform to the order Coccogoneae as proposed by Thuret (1875) and

amplified by Kirchner (1898). With the exception of two species of

Chlorogloea, belonging presumably to the family Chroococcaceae of

Naegeli (1849), they may readily be placed in the group Chamae-

siphonaceae of Borzi (1882).

The chief difficulty which has been encountered in this study is

the segregation of them into their proper genera. The genera which

are particularly troublesome in this respect are Dermocarpa and

Xenococcus, which in certain stages of their development are decidedly

confusing; and Hyella and Radaisia, the limits of which have not been

clearh' defined.

Dermocarpa and Xenococcus growing apart from each other, and

in their typical mature forms are not difficult to determine. The

former genus has increase in the number of individuals by the forma-

tion of gonidia only, while the latter has increase by vegetative cell-

division as well as by the formation of gonidia. But if species of these

two genera happen to be intimately associated on the same host, it

becomes a matter of considerable difficulty and uncertainty to state

definitely to which genus a particular individual in a group belongs.

One such instance has been encountered in the brief stud}^ the results

of which I am presenting in this paper, that of Dermocarpa pacifica

and Xenococcus chaetomorphne, as I have interpreted them, growing
on Chaetoviorpha aerea. The character of the host in this instance,

as I shall point out later, seems to have had considerable influence
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upon the shapes that the cells of each species have assumed in the

course of their development.

The genera, Hyella Bornet and Flahault (1888), and Radaisia

Sauvageau (1895) as originally described, are not so clearly distinct

as to make it a simple matter to assign new species to them with much

degree of certainty. Hyella caespitosa, the type of the genus as de-

scribed by Bornet and Flahault, has branched prostrate multicellular

filaments, presumabl}^ arising from single cells on the surface of the

host shell. The cells of these filaments, at least in part {loc. cit.,

fig. 9), divide in all planes creating rows of cells within the original

cell wall or sheath, similar to the formation of Stigonema filaments.

From those prostrate filaments numerous erect filaments arise by
divisions of certain cells of the prostrate filaments, or basal filaments

as I shall call them. These erect filaments dissolve the shell and pene-

trate into it, and are very numerous. Gonidangia are formed near

the surface of the shell on short branches arising from the cells of

the basal filaments, and grow toward the interior of the shell or are

sessile on the basal filament. Figures 2 and 3 of Bornet {loc. cit.)

show that the filamentous nature of the basal filaments is nearly or

quite destroyed when the erect filaments are nearly mature. They

appear as separate groups of cells when viewed from above. Forti

(1907) recognizes four other species of Hyella, all but one boring

into calcareous material, Hyella endophytica B0rgesen (1902) pene-

trating into Chondrus crispiis. Recently Howe (1914) described

Hyella infestans inhabiting Leptocladia peruviana. The descriptions

of these five species fail to distinguish between the basal filaments and

the erect filaments, also nothing seems to have been learned about

the early stages of development. The superficial cells of H. fontana,

H. Balani and H. endophytioa may develop into gonidangia, in this

respect differing from H. caespitosa. Howe did not observe any

gonidangia in H. infestans and it is left indefinite as to which cells are

transformed into gonidangia in //. jurana. Howe places his species

in the genus Hyella on account of its close resemblance to H. endo-

phytica of B0rgesen. If basal filaments creeping at the surface of the

host are to be deemed essential to the genus Hyella, as first diagnosed,

it may yet be shown, when the early stages of development are made

known, that none of the species subsequently described belong to

that genus.

Howe and B0rgesen are being followed in placing the species

described in this paper, although the gonidangia have not been
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observed in two of the species, nor liave the characteristic basal fila-

ments been seen in any of them. More will be said concerning these

under each species. In placing the species described in this paper

the genus Hyella is being interpreted as having basal filaments which

give rise to erect filaments penetrating the host, and as having goni-

dangia formed from special cells just within the host, or formed by

the transformation of certain basal, surface cells at the basal ends

of the erect filaments. It is also assumed that these conditions prevail

in the species which are here presented although they have not been

observed, judgment being based upon the resemblance of the plants

as a whole to the original H. caespitosa.

Sauvageau (1895) founded the genus Radaisia on R. Gomontmna.

He does not mention the basal layer or any of the early stages of

development, either in the diagnosis or in the appended notes. The

plant is represented as being composed of a mass of erect, nearly

parallel rows of spherical cells or filaments embedded in a coherent

jelly. The filaments are practically independent and are sparsely

branched, thus producing a fan-shaped appearance in longitudinal

section view. The gonidangia are terminal or intercalary, and the

gonidia are formed bv successive divisions of the cell contents. He

separates this genus from Entophysalis because of the filamentous

character of the cells in the colony, and particularly because of the

presence of gonidangia. He places his Entophysalis Cornu-ana in

Radaisia on account of its filamentous nature although gonidangia

had not been observed.

Nothing being known of the method of the origin of a colony of

R. Goniontiana or of R. Cornuana, one must remain somewhat in

doubt when placing a species, whose early stages of development are

known, in Radaisia. There are at least two possibilities as to the

origin of the masses of perpendicular filaments of R. Gomontiana and

R. Cornuana. Tlie gonidia may escape in mass, come to rest on a

substratum, and then spr(>ad out. Later, these gonidial cells by divi-

sions in one horizontal plane would produce a new colony, each cell

giving rise to a single chain of cells, or a filament. The colony would

thus consist of a group of practically' independent plants. Or on

the contrary, the gonidia may escape and come to rest singly on the

substratum, and each one after locating may produce a prostrate,

or basal layer of cells by divisions in two or more planes, then by

subsequent horizontal divisions of these cells produce the erect fila-

ments. In the first case, the colony would consist of a number of
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practically independent plants, the descendants of the same number

of individual cells—a simpler type. In the second case, the colony

would consist of a single plant, all of whose cells would be the

descendants of but a single cell—a more complex type. The plants

which are here placed in the genus Radaisia follow the latter method

of development.

The chief difference between the new species described here and

the original species of the genus is the method of gonidia formation.

In the type of the genus they are formed by successive divisions of

the cell contents, while those proposed here are formed by simul-

taneous divisions of the contents of the gonidangium.

In segregating the plants of my collection the following characters

have been used to distinguish the genera Hyella and Radmda:

Those forms with erect filaments, more or less branched and distorted,

arising from basal filaments on the surface of the substratum and

growing into it, and having gonidangia at their bases near the surface

of the host, have been assigned to the genus Hyella. Those forms

with erect filaments, simple or complex, closely compact, more or less

parallel, not at all or only slightly branched, arising in the same

manner as those mentioned above, but extending away from the

host, and with gonidangia on the outer free ends, have been placed in

the genus Radaisia.

Chlorogloea conferta (Kuetz.) Setchell et Gardner comb. nov.

Plate 36, fig. 6

Coloniis tuberculiformibus in magnitndine et in forma variabili-

bus; cellulis angularibus, 0.8-1.2|U, diam., paululura longioribus quam
crassis, in matrice densa, copiosa, gelatinosa et dilute flava immersis,

inordinatis
;
contentu dilutissime caeruleo-viridi centro hyalino ; mul-

tiplieatione vegetabili; partitionibus cellularum in directionibus

omnibus.

Colonies forming tubercular masses of indefinite shape and size
;

cells angular, 0.8-1.2/j, diam., slightly longer than the diameter,

embedded in a dense, copious, gelatinous matrix of light yellow color,

arranged in no definite manner; contents very pale blue-green with

hyaline center ; reproduction vegetative ;
cell divisions in all directions.

Growing on Rhodochorton Rothii in company with Dermocarpa
hemispherica and Dermocarpa suffvlta along high-tide level in shaded

places. Moss Beach, San Mateo County, California.

Palmella conferta Kuetzing, Phyc. Germ., 1845, p. 149
;
Tab. Phyc.

1845-49, p. 12, pi. 16, fig. 4. Pleiirocapsa conferta (Kuetz.) Setchell,

Alg. nov., 1912, p, 229.
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Chlorogloca conferta has been a subject of discussion among

algologists for some time, and differences in opinions that have been

expressed are probably due to different interpretations as to wliat

plant Kuetzing had in mind when he described Palmella conferta, the

description being brief and the type material being a mixture of small

plants. I have been enabled to examine a small portion of his type

material growing on " CaUithamnion Rothii" through the courtesy

of Professor W. A. Setchell wlio procured it from Kuetzing 's

herbarium through the courtesy of Mme. Weber-van Bosse. I find

two species of Myxophyceae very intimately associated on the host

plant. One consists of masses of very small cells embedded in a firm

gelatinous matrix, varying much in shape and size, of a pale yellowish

green color, wholly or only in part surrounding the filaments of the

host plant. The other consists of cells, distributed either in small

groups or singly, from 5-15/x in diameter, of bright blue-green color,

and very frequently surrounded entirely by the preceding. It was

no doubt one of these which Kuetzing took as the type of his P. con-

ferta, and it remains to decide which one. Careful measurements of

the specimens at hand compared with the measurements given by

Keutzing "1/700"' gross" leads to the conclusion that his measure-

ments refer to the gelatinous, smaller celled form, whose cells I find

to measure about 1/x in diameter, instead of the larger, more con-

spicuous form. This form seems to be very close, if not identical, with

the plant commonly associated with the same host plant on both the

Atlantic and the Pacific coasts of the United States. It is also usually

accompanied by other species of Myxophyceae.
The genus Palmella as now restricted includes onl}- forms of

Chlorophyceae, hence it will be necessary to reject that name and

adopt another for this widely distributed plant which seems to be

on the border between the Bacteria and the Myxophyceae. Setchell

(1912, p. 229), with special reference to the larger cells has referred

the plant of Kuetzing to Pleiiro&apsa, but tlie smaller celled plant is

not properly referred to that genus. Wille has created the genus

Chlorogloea to receive a plant very similar to ours, and known as

Palmella ? tuhercnlosa Hansgirg (1892, p. 240) and this generic

name is here adopted.

Chlorogloea conferta differs from C. tuhercnlosa in the size of the

cells, in their arrangement, and in the number of planes of cell divi-

sions, C. tuberculosa dividing in but one plane according to Wille.

The other species of Myxophycae found on the material of Kuetzing 's
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type seems to be a species of Pleurooapsa, though being immature it

is not safe to attempt to place it. Possibly this is the plant which has

been considered to be a form of P. amethystea Rosenvinge (1893,

p. 967).

Chlorogloea lutea Setchell et Gardner sp. nov.

Plate 36, fig. 1

Coloniis in forma et in raagnitudine maxime variabilibus, super
superficiem hostis per partitione in planis duobus extendentibus, per
partitione in piano tertio (horizontali) pulvinulum cellularum ad

lOOjti crass,um formantibus, cellulis primo in seriebus verticalibus

ordinatis, tardiore dispositionibus verticalibus per partitiones in

planibus alteris evanescentibus, cellulis externis inordinatis
;

cellulis

nonnullis lateris inferioris coloniae per partitiones horizontales in

hostem penetrantibus et ramos tortuosos per incrementum apicalem in

longitudine augentes formantibus, ramorum eorundem cellulis mox
in planis alteris quam horizontalibus partientibus et cellularum greges,
mox stipates et ultimo in greges solidas in centro coloniae coalescentes

formantibus
;
cellulis 0.9-1.5/1. diam., angularibus, proxime (piadratis ;

cellulis apicalibus hostem penetrantibus ad 4ju. longis ; parietibus cellu-

larum hyalinis ; eontentu cellularum luteo-viridi, homogeneo.
Colonies extremely variable in shape and size, spreading over the

surface of the host by cell divisions in two planes, divisions in the

third, horizontal plane forming a cushion of cells up to 100/x thick,

the cells at first being arranged more or less in vertical rows, but the

radial arrangement being soon destroyed by divisions in other planes,
the outer portion of the colony having cells arranged in no definite

order; by horizontal divisions certain cells from the lower side of the

colony penetrate into the host, forming crooked branched filaments

increasing in length b}^ apical growth ;
cells of these filaments soon

begin to divide in other planes than horizontal, producing masses of

cells, encroaching upon one another, and finally coalescing into a

solid mass in the central portion of the colony; cells 0.9-1.5/a diam.,

angular, nearly quadrate ;
terminal cells penetrating the host, up to

4ju, long ;
cell walls hyaline ;

cell contents pale yellowish green,

homogeneous.
Growing on the stipitate portion of Iridaea minor J. Ag. in the

lower littoral belt. Carmel Bay, Monterey County, California. May,
1916.

Just wliere to align a plant like Chlorogloea lutea is a problem

more or less perplexing. It starts to develop on the surface of the

host plant, and if the cuticle of the host is sound in that particular

place, it develops a dense mass of cells of considerable dimensions

before penetrating into the interior. The plant at first spreads out

over the host bj^ cell divisions in two or more planes. It is impossible

to state the size of a single plant or colony, for in some places on the
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host it is continuous for several millimeters. This, however, may be

due to coalescence of several colonies. Later cell divisions in the

horizontal plane increase the mass in thickness, uj) to lOOft or more.

At first the cells are arranged in vertical rows, but soon this arrange-

ment is destroyed by false branching or by divisions in other planes.

The cells are mostly quadrate in this mass becoming somewhat spher-

ical in its outer portion. Sooner or later at various points from the

under side of the horizontal layer, certain cells are able to penetrate

through the cuticle and make their way among the cortical filaments

of the host. These penetrating filaments branch, and have a terminal

cell two or more times as long as the other cells. Growth in length

of these filaments is apical. Enlargement of the cells back of the

growing points and divisions in other planes soon produce groups of

cells which, encroaching on one another, form a solid mass, the cortical

cells of the host at times completely disappearing from the area which

they occupy. Plants penetrate to a depth of 200;u,.

Chlorogloea lutea is very closely related in some ways, particularly

in its method of development within the host, to Hyella socialis found

growing with it, and also described in this paper. The method of

behavior of both within the host is the same. I have not, however,

seen H. socialis extending beyond the surface of the host as C. lutea

does. H. socialis thus appears to be wholly endophytic, although on

account of the absence of the gonidia, I consider the plants in this

collection to be immature, and I am unable to say positively what

might have developed later.

The habitat and method of development of Hyella soci^alis are so

similar to those of Hyella endophytica B0rgesen (1902, p. 525), which

forms gonidangia near the surface of the host, that, notwithstanding

the absence of gonidangia, there can be but little doubt that it belongs

to the genus Hyella. On the other hand, the genus Chlorogloe-a never

has gonidangia and the species lutea assigned to the genus here, is so

assigned because of the absence of gonidangia and because of its

vesemhlanGe to C. tuherculma (Hansg.) Wille (1900), notwithstanding

the close similarity in its method of development to H. socialis with

which it is so intimatel}- associated. The size, color, shape, and early

arrangement of the cells in a colony very closely approximate to those

of Chlorogloea tuherculosa, as described by Wille, but that species is

wholly endophytic, and does not have radiating, branching filaments.

Furthermore WiUc states that cell division is in one plane, "nach

einer Richtung des Raumes" (1900, p. 4. pi. 1, figs. 4-6). This
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method of the increase in the number of cells of the plant, or colony

as it may be called, certainly is different from that of Chlorogloea

lutea, which has cell division in three or more planes.

Howe (1914, p. 13) has described a plant which is very similar to

Chlorogloea lutea. He placed it in the genus Chlorogloea, and its

being wholh' within the frond of the host, he called it C. endophytica,

and stated that it was \Qvy close to Chlorogloea tuberculosa (Hansg.)

Wille, differing however "in its endophytic habit, and in its less

distinctl}" seriate arrangement of the cells, the softer gelatinous walls

soon allowing the cells to become inordinate." He stated further

that "cell divisions apparently' occur in various planes." Chlorogloea

lutea differs from Chlorogloea endophytica in being only partially

endophytic, in having smaller cells, in building up larger colonies, and

distinctly having cell divisions in all directions.

Xenococcus chaetomorphae Setchell et Gardner sp. nov.

Plate 36, figs. 2-4

Cellulis vegetativis in forma magnitudineque maxime variabilibus,

aliis sphericis aliis maxime angularibus et in dimensionibus variis

aequalibus, sed nonnullis longis angustisque, et utroque fine ut supra
visis acute attenuatis, ad 25/x in diam. verticali, cellulis angustioribus
ad 45/A longis ; gonidangiis in forma ut cellulis vegetativis ; gonidiis

per partitiones repetitas contentus toti formatis
;

cellulis omnibus
laete caeruleo-viridibus.

Vegetative cells extremely variable in shape and size, some

spherical, some verj' angular and of nearh^ equal dimensions, and
some long and narrow, tapering to sharp points at both ends as seen

from above, up to 25/a in vertical diameter, the narrower cells up to

45/it long ; gonidangia the same shapes as the vegetative cells
; gonidia

formed by successive divisions of the whole protoplast ;
color bright

blue-green.

Growing on Chaetomorpha aerea in a pool near high tide limit.

Cypress Point, Monterey County, California.

The first mention of the genus Xenococcus was that by Thuret

in 1875 (Essai, p. 373). He did not, however, diagnose the genus

nor mention a type species at that time. Tiie genus was founded by

him in 1880 (Bornet and Thuret, Notes algol., fasc. 2, pp. 73-75,

pi. 26, figs. 1-2) based upon Xenococcus Schousboei Thuret, which

is Schousboe's Coleoncnia arenifera, as the type species, but even in

this publication he neglected to give a definite generic diagnosis.

Gonidia were not discovered in the species by him, but from his state-

ments and figures it is clear upon what vegetative characters he based
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the genus. In liis notes on the species {loc. cit., p. 75) he states

distinctl}' that vegetative cell divisions occur perpendicular to the

substratum and in that direction only, and hence colonies consisting

of only one layer of cells can be produced in this genus. Examination

of a part of the type material, Coleanema arenifera, reveals this con-

dition to be correct. It is principally upon that character tliat the

genus may be distinguished from Plcurocapsa, which has vegetative

cell divisions in three planes, although Achille Forti says in his diag-

nosis of Xenococcus that it also divides vegetatively in three planes.

(Forti. in De Toni, Syll. Alg., vol. 5, p. 133). Both Xenococcus and

Pleurocapsa reproduce by gonidia, Batters having discovered them

in X. Schoushoci Thur. X. chaetomorphae conforms to the Xeiw-

cocus method of vegetative growth rather than to that of Pleurocapsa,

and hence is here placed in that genus.

This species was found associated with Derniocarpa pacifica, and

it is somewhat difficult to distinguish the two species. Both species

produce gonidia in great abundance, and plants of both species may
be found in all stages of growth at the same time. They are very

abundant, intermingled, and as seen from above are very angular on

account of lateral pressure resulting from growth. There appears

certainly to be vegetative growth in the Xenococcus, as the continuous

areas covered by it, comprising many hundreds of cells, seem far too

great to have arisen from a single group of gonidia, and should the

gonidia escape singly they could never by chance become so uniformlj-

and closely associated as they often are to be found. The cells of

Xenococcus in all stages of growth are extremely angular and very

variable in shape and size
;
sometimes being much crowded at the

cross walls of the host plant, the tendency is to elongate vertically.

Frequently groups of cells seem to have started to grow on tlie cell

walls of young cells of the host between the cross walls, and as the

host cell elongates the cells of the epiphyte seem to elongate abnorm-

ally in the direction of the long diameter of the host (pi. 36, fig. 3).

There are no particular shapes or sizes of gonidangia, since any of

the long narrow cells, small angular cells, or large spherical cells maj'

be transformed into gonidangia. The gonidia are formed by succes-

sive divisions of the whole of the protoplast (pi. 36, fig. 4). On the

whole it seems almost certain that we have two plants of ditferent

genera closely and intimately associated here, and it certainly is not

possible to distinguish the individuals of the two in all stages of their

development. I have previously referred to this difficulty in the

introduction (p. 429).
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Dermocarpa hemisphaerica Setchell et Gardner sp. nov.

Plate 37, fig. 21

Cellulis epiphyticis, solitariis, hemisphericis, a superficie piano
adhaerentibus 18-21/i, diam. basali, 10-13/x altis; contentu celliilarum

laete caenileo-viridi, homogeneo ; multiplicatione per partitiones con-

tinuas contentus toti gonidia spheriea 0.8-1.2/t formanti.

Cells epiph.ytic, solitary, hemispherical, attached by the flat plane
surface, 18-21/i. diam. at the base, 10-13/i, high ;

contents of cell bright

blue-green, homogeneous; cell wall hyaline, moderately thick, homo-

geneous; reproduction by successive divisions of the whole protoplast,

forming spherical gonidia 0.8-1.2^ diam.

Growing on Khodochorton Rothii in moist shaded places along

high-tide level, or even above. Moss Beach, San Mateo County, Cali-

fornia. The above locality is the one from which the type material

has been obtained, but the plant has been observed growing on the

same host at a number of different localities along the California coast.

Dermocarpa hemisphaerica is a somewhat aberrant plant. The

individuals are small, mostly solitary, and multiplication is wholly

by means of gonidia. In size and distribution on the host it resembles

Xenococcns in the early stages of development of that genus, but

differs from it in not having increase by means of vegetative

cell divisions. In its solitary habit and method of reproduction it

resembles Cyanocystis, but differs from that genus in its method of

escape of gonidia, those of D. hemisphaerica escaping through a small

opening at the apex of the gonidangia, and those of Cyanocystis escap-

ing by means of a circumscissile splitting of the gonidangia. It seems

more nearly to fulfil the requirements of the genus Dermocarpa, as

now generally understood, than any other genus of Chamaesiphon-

aceae. It differs however from all of the species of that genus thus

far described, so far as I know, in the method of the formation of

gonidia. They are formed in this species by successive divisions of

the contents of the gonidangia (pi. 37, fig. 21), those in the other

species being formed by simultaneous division. In this respect it is

like some species of Pleurocapsa.

Dermocarpa hemisphaerica is commonly associated with Chlorogloea

cmiferta and Dermocarpa suffulta described in this paper. The early

stages of the development of D. hemisphaerica and D. suffulta are very

similar to each other, but they soon differentiate into their character-

istic shapes, and at maturity are very readily distinguishable. Chloro-

gloea c&nferta is very frequently in such abundance as to completely

cover up the other two species with which it is so frequently" associated

here
;
hence this condition along witli the presence of diatoms and

other foreign material, has made the separation of these forms some-
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what difficult. The type material is comparatively free from foreign

substances and the plants of D. hemisphaerica and D. suffulta are both

fruiting, abundant, and eomparatively free from Chlorogloea. This

condition has made it possible to trace the life history of each of these

three species, establishing bej'ond a doubt that they are not to be

considered stages in the life history of a single form.

D. hemisphaerica seems closely related to Pleurocapsa amethystea

Rosenvinge (1893. p. 967). This is especially true of the early

vegetative stage and of the beginning of spore formation {loc. cit.,

figs. C, D), p. 968). Later developments of P. amethystea depart from

that of D. hemisphaerica {loc. eit., figs. E, F, G).

Dermocarpa pacifica Setchell et Gardner sp. nov.

Plate 37, figs. 22-24

Cellulis in coloniis ad 200ju. diam., in forma e fere sphericis, late

ovatis aut pyriformihus ad anguste cnneatis variantibus, 30-45/i. altis,

20-35/x diam.; parietibus cellularum crassis, liyalinis, homogeneis;
contentu cellulaiiun primo laete caeruleo-viridibus aut olvaceo-viridi-

bus, aetate provecta, fuscescentibus
; gonidiis numerosis, 2;u, diam.

Cells aggregated into colonies up to 200/x diam., varying in shape
from nearly spherical, broadly ovate or pear-shaped, to narrowly

wedge-shaped, 30-45/a long, 20-35ju, diam.
;

cell walls thick, hyaline,

homogeneous; cell contents bright blue-green or olive-green when

young, changing to brownish when old
; gonidia numerous, 2;u. diam.

Growing on Chaetomorpha aerea in a tide pool near higli-tide limit.

Cypress Point, Monterey Countj^ California. January, 1917.

The plants of this species were found associated with Xeiwcoccus

chactomorphae and the two species were so abundant as to give the

host a very dark color. The shapes of the cells of D. pacifica are

determined to a certain extent by their position on tlic host, and by

their age. The young cells of C. aerea are cylindrical, but they become

quite torulose at maturity. This change in the shape of the host

cells modifies the form of certain cells of the epiphyte. If the gonidia

of the Dermocarpa happen to locate at the cross walls when the host

cells are young, increase in the size of the cells of both the host and

the epiphyte causes the cells of the epiphyte to become much crowded

and thus assume a narrow wedge shape (pi. 37, fig. 22). As the cells

of the host plant mature and begin to disintegrate, tlie younger Der-

mocarpa cells that have had more room in which to expand, are

liberated and these become broadly oval or even spherical (pi. 37,

fig. 23). The cell contents become much darker and brownish at
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maturity, and when mounted in glycerine and acetic acid, change

to purple. The contents of the whole gonidangium change into

gonidia by simultaneous division.

Dermocarpa sufFulta Setchell et Gardner sp. nov.

Plate 36, fig. 9

Cellulis solitariis aut in coloniis parvis laxe aggregatis, ovoideis,

pyriformibus aut aliquando stipitatis, 17-20jit altis, in parte crassiore

10-14/A diam. ;
contentu laete caeruleo-viridi ; parietibus cellularum

hyalinis, homogeneis; gonidangiis e parte superiore cellulae formatis,

parte infera ut pedicello sterili persistente; gonidiis 8-12 in goni-

dangio, 4—6ju, diam.

Cells solitary or loosely associated into small groups, ovoid, pear-

shaped or sometimes stipitate, 17-20/x long, 10-14/a diam. at the larger

end; contents bright blue-green; cell wall hyaline; homogeneous;

gonidangia formed from the upper part of the cell, leaving a cone-

shaped, sterile, basal portion; gonidia 8-12 in a gonidangium, 4-6^
diam.

Growing on Rhodochorton Rothii near high-tide limit in shaded

places on rock. Moss Beach, San Mateo County, California.

These plants were found growing in moderate abundance in com-

pany with Dermocarpa hemisphaeriea and with Chlorogloea conferta

described elsewhere in this paper. Of all the known species it seems

most closely related to Dermocarpa Leihleiniae (Reinsch) Born, and

Thur. It differs from that species in being narrower in general, in

having fewer and larger gonidia, and in having a larger part of the

cell changed into a gonidangium. Nearly half of D. Leihleiniae

remains sterile. It is also closely related to D. solitaria very recently

described by Collins and Hervey (1917, no. 2155 ms. and 1917a, p. 17)

from Bermuda. Both species have the same habit of growth on the

host, being mostly solitary instead of being aggregated into dense

clusters as most species of Dermocarpa are, D. solitaria is much

longer than D. suffulia being up to 75/* long.

Dermocarpa sphaeroidea Setchell et Gardner sp. nov.

Plate 36, fig. 7

Cellulis sphaeroideis aut lente obovatis, sub compressione parvo

angularibus, solitariis, aut vulgo in coloniis parvulis aggregatis, ad

25/i, diam,
; parietibus cellularum hyalinis, homogeneis, tenuibus, 1.5/^

crassis
;
contentu cellularum maturitate dilute caeruleo-viridi, subtili-

ter granulato; gonidangiis 18-25/i, diam., contentu totaliter in gonidia

partito.
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Cells spheroidal or slightly obovate, somewhat anpnlar when com-

pressed, solitary or mostly g-roiiped together in small elnsters, np to

25/A diam. ; cell wall hyaline, lumiogeneous, thin. 1.5^ thick
;
cell con-

tents pale blue-green at maturity, finely granular ; gonidangia 18-25^

diam., the whole cell contents dividing into small spherical gonidia.

Growing on Porphi/ra pt rforata forma lanc(<)lata. along high-tide

level. Lands End, ISan Francisco, California. April, 1917.

This species of Dermocarpa probably grows also on other hosts in

the same locality. Groups of cells resembling those of this species

have been observed intermixed with Radmsia and Pleurocapsa grow-

ing on small species of Enteromorpha and Ulva, but it is difficult to

determine the separate members in such a mixture. The material

found on Porphyra was free from other forms. It seems to occupy

an intermediate position, as regards its gregarious habit, between

D. fucicola and D. suffulta^ the former growing in compact colonies

and the latter almost always singly.

Hyella littorinae Setchell et Gardner sp. nov.

Plate 37, figs. 19-20

Filamentis erectis numerosis, rectis, parallelis, simplicibus aut

sparse ramosis, 75-85yLi longis, 10-14:fji diam.
;
incremento longitudinali

per partitiones cellularum apicalium ;
cellulis ad basim filamentorum

angularibus 4-6/x diam.
; partitionibus in directionibus omnibus

;

cellulis terminalibus filamentorum erectorum cylindricis, 20-30/i

longis; contentu cellularum caeruleo-viridi, homogeneo; parietibus
cellularum (aut vaginis) hyalinis, homogeneis, 2.5-3.5ju, crassis; goni-

dangiis adhuc ignotis.
Erect filaments numerous, straight, parallel, simple, or sparsely

branched, 75-85/a long, 10-14ju, diam. ; growth in length by division

of apical cell ; basal cells of filaments angular, 4-6/x diam., divisions

in all planes; terminal cells of erect filaments cylindrical, 20-30/a

long ;
cell contents blue-green, homogeneous ;

cell wall or sheath

hyaline, homogeneous, 2.5-3. 5/a thick, gonidangia unknown.

Growing on Littorina planaxis Nutt. along high-tide level on rocks.

Common along the coast of Calif(n^nia. but probably grows wherever

this species of Littorina occurs from San Diego to Sitka. The type
material is from Carmel, Monterey County, California.

For a discussion of the relation between the genera Hyella and

Badaisia see page 430 of this paper.

Reproduction by gonidia has not been observed in this species,

but the vegetative characters are so similar to those of Hyella

caespitosa growing in the sliells of oysters and other mollusks, as to

leave room for little doubt as to its close affinit\' with that species.

The prostrate filaments, characteristic of Hyella c^iespitosa, have not
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been observed. Goiiidangia may not develop, and reproduction may
be wholh" vegetative in the same manner that vegetative reproduction

is reported to occur in H. caespitosa. I base my opinion on the fact

that I have examined shells at all seasons of the year and from

different localities and have not found gonidia. The basal cells divide

in several planes into nvimerous small angular cells, approximating

gonidia. The filaments resulting from these divisions, resemble those

figured by Bornet and Flahault (1889, fig. 2). These small, angular

cells possibly escape and develop into new plants. They can scarcely

be considered as having formed in gonidangia, because a few cells just

above the basal cells divide likewise, though progressively to a less

degree, forming clavate filaments at maturity (pi. 37, fig. 19).

Hyella linearis Setehell et Gardner sp. nov.

Plate 36, fig. 8

Thallis dense caeruleo-viridibus, in hostem penetrantibus, 350-

450/i, longis ;
cellulis finium filamentorum internorum minimis, 4-6/a

diam., 3.5-4.5//. longis in magnitudine ad 12/i, diam. supra superficiem
externam hostis augentibus; parietibus cellularum tenuibus, hyalinis.

partitionibus cellularum prima in directione una, filamenta plus
minusve tortua et sparse ramosa formantibus

;
tardiore partitionibus

cellulis in directionibus tribus, frequenter maxime obliquis, fre-

quentissime ad superficiem hostis filamenta clavata formantibus
;

gonidangiis in superficie hostis sitis, 14-20/i, diam.
; gonidiis numerosis,

1^ diam.
Thalli dark blue-green, penetrating into the host, 350-450/a long;

cells of the inner ends of the filaments smallest, A—G/x diam., 3.5-4.5/t

long, gradually increasing in size to 12ix in diam. toward the periphery
of the host

;
cell walls thin, hyaline ;

cell divisions in one plane at first,

building up more or less tortuous, rarely branched filaments; later,

cell divisions in three planes, often decidedly oblique, most abundant
toward the periphery of the host, building up clavate filaments; goni-

dangia at the surface of the host, 14-20//. diam. ; gonidia numerous,

Ifi diam.

Growing in Prionitis sp. Sunset Beach, near the mouth of Coos

Bay, Oregon. May, 1914. This is the type locality and only one plant
of Prionitis has been found infested by this species of Myxophyceae.

This species seems closely related in form to Hyella socialis of this

paper, but differs principally in the size of the cells, and in having

the filaments nearly straight and rarely branched. See the discussion

on page 430 of this paper concerning other species of this genus touch-

ing on this point. I was led to the discovery of Hyella linearis by

observing the presence of small warts, or excrescences growing on
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Prianitis. Hijella was found to be uniformly associated with the

warts only. I presume tiiat the presence of the foreign plant stimu-

lated the cells of Prianitis thus producing the abnormal growths at

the point of infection. Tliis rapid growth of the cells of Prionitis

would have the ett'ect of disturbing the horizontal layer of Hyella and

of dispersing its erect filaments.

Hyella socialis Setchell et Gardner sp. nov.

Plate 36, fig. 5

Filamentis in hostem penetrantibus. 200-300/i, longis, tortuis,

dendroide ramosis, primo cellularum partitionibus in direetione una,
tardiore in direetionibus tribus, greges cellularum in vagina originali

produeentibus, grege quoque e divisione cellulae singulae oriente,
sicut libero, grcgibus cellularum Gloeocapsae similibus, gregibus
majoribus prope superficiem liostis sitis; cellulis maxime angularibus,
in forma magnitedineque variabilibus, 4-6/x diam., cellula terminali

7-9^1 longa, penetrante, maxime conica; parietibus cellularum hyalinis,
mollibus

;
contentu cellularum laete caeruleo-viridi

; gonidangiis adhuc
ignotis.

Filaments penetrating into the host. 200-300/a long, tortuous,

branching dendroidall}', at first cell divisions only in one plane, later

dividing in all directions, producing groups of cells within the orig-
inal sheath ; each group resulting from the divisions of a single cell

in tlie filament, becoming practically independent, similar to groups
of Gloeocapsa cells, the largest groups being nearest the surface of

the host
;
cells very angular, irregular in shape and size, 4-6/a diam.,

terminal penetrating cell 7-9/a long, decidedly conical; cell walls

hyaline, soft ; cell contents bright blue-green ; gonidangia unkno-v\ai.

Growing on the stipitate portion of Iridaea minor J. Ag., in the
lower littoral belt. Carmel Bav, Monterej' County, California. Mav,
1916.

The basal filaments of tlie plant, if present at all, could not be

thoroughly worked out with the material at hand. Further study will

be required to elucidate this point. A discussion of the relation

between the genera Hyella and Radaisia, in which the reasons are

stated for placing these new species as arranged here, may be found

on page 430 of this work.

The early stages of the development of this species are unknown.

No gonidangia were present and the host plant was nearing maturity.
It is possible that no gonidia were developed, and that the dissolution

of the sheath of the groups of vegetative cells free them at the time

that tlic liost is beginning to disintegrate, and these vegetative cells

locate on vounger hosts.
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This species is placed in the melius Hyella on account of its close

similarity in some of its vegetative characters and its penetrating-

habit to those of //. cacspitosa Bornet and Flahault (1888), the orig-

inal species of the genus. They represent cell divisions as taking

place in all directions at the base of the erect filaments. In surface

view the cells arising from divisions of the cells in the basal filaments

appear in more or less isolated groups in their illustrations. The few

cells near the base of the erect filaments are less divided, and the

terminal cells of the erect filaments remain undivided. The erect

filaments thus become somewhat isolated, and clavate in form. The

filaments of H. sociaUs appear to be formed in the same manner as

those described and figured by Bornet and Flahault, although they

are crooked and branched. In the absence of knowledge concerning

the prostrate portion of the thallus, characteristic of typical Hyella,

and in the absence of gonidangia, this species must remain in doubt

as to its generic position.

Radaisia laminariae Setchell et Gardner sp. nov.

Plate 37, figs. 14-16

Thallo prostrato filamentis compactis radiantibusque, dichotome

aut subdichotome ramosis, stricte compacto, orbiculari, ad 300^ diam. :

cellulis filamentorum prostratorum quadratis, 4-4. 5/x diam., per par-

titiones horizontales filamenta compacta erectaque producentibus ;

thallo adulto 30-40/x crasso ; gonidangiis in filamentis erectis termin-

alibus, sphericis aut lente ovalibus, 8-9/x diam. ; gonidiis 0.8/a diam.,

partitione simultanea
;
thallo laete caeruleo-viridi.

Prostrate portion of the plant consisting of compact, radiating

filaments, dichotomously or subdichotomously branched, forming a

closely compact thallus circular in outline, up to ^QQ/x diam. ; cells of

prostrate filaments quadrate, 4-4.5/tx diam., giving rise by horizontal

divisions to closel.y compact, erect filaments
;
the whole thallus 30-4()iU.

thick; gonidangia terminal on the erect filaments, spherical, or slightly

oval, 8-9/A diam. ; gonidia O.Sjn diam. formed by simultaneous division ;

color bright blue-green.

Growing on the terminal portion of the blades of Laminaria

Sinelmrii. Fort Point, San Francisco, California. This locality is,

so far as I know, the only one in which this species has been observed.

It probably has a much wider distribution. The host plant extends

from the vicinity of Point Conception. California, to Vancouver

Island.

T have presented a brief discussion in the introduction to this work,

page 430, in r(>gard to the relation between the general Hyella and

Radmsia. R. laminariae I have taken to represent a typical species
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of the genus, having a single layer of cells for the base which gives rise

to perpendicular, parallel, unbranched filaments extending away from

the host and bearing each a single terminal gonidangium. The whole

cushion or colom*, is in reality a single plant resulting from the growth

of a single gonidium.

The plants of tlii.s species start from a single cell, and by a few

divisions a small group of cells is formed. Around the margin the

cells soon begin to arrange themselves radially in rows and by divisions

in two planes, radial and tangential, a circular disk, one layer of cells

deep, is formed. The marginal cells enlarge tangentially and are

cut into two cells by a radial wall, the resulting "filaments" are of

equal growth, as a rule, and the forking thus becomes dichotomous

(pi. 37, fig. 16). Plants often become so closely associated as to form

a continuous layer over the surface of the host. Even under this

condition they have no effect upon the host, so far as death and dis-

integration of the cells is concerned, and hence the}^ are strictly

epiphytic. The erect filaments result from the horizontal division of

the prostrate or basal cells. They form very dense, compact masses,

their cell walls adhering firmly (pi. 37, fig. 15). The gonidangia are

numerous, spherical or sliglitly oval, being transformed terminal cells

of the erect filaments (pi. 37, fig. 14).

Radaisia clavata Setchell et Gardner sp. nov.

Plate 37, figs. 17-18

Pulvinis in superficie hostis, minutis, dense caeruleo-viridibus, ad

lOOfi diam., in sectione media, plus rainusve flabf^lliformibus : filamentis

dense compactis, 70-lOOfi longis, ad fines externos sparse ramosis
;

eellulis 4-5/x diam. infero, supra 7-8/a, 3-4/t longis, partitionibus
cellularum frequenter irregulariter obliquis; parietibus cellularum

tenuibus, hyalinis; contentu cellularum linmogeneo: gonidangiis 8-9/x

diam., terminalibus, hemisphoricis ; gonidiis angularibus, 1-1. 5/x diam.,

partitione simultanea.

Plants forming microscopic, deep blue-green cushions on the
surface of the host, up to 100/m diam., more or less fan-shaped in

median section
;
filaments very closely compact, 70-lOOyu, long, sparsely

branched near the outer ends. Cells 4-5/a diam., at the base, 7-8/a
above, 3-4/i, long, cell divisions often irregularly oblique, cell walls

thin, hyaline; cell contents homogeneous; gonidangia 8-9/x diam.,
terminal, hemispherical ; gonidia angular, l-1.5j(i diam., formed by
simultaneous division.

Growing on Gyninogongrus linearis, in the lower littoral "belt.

Lands End, San Francisco, California. This is the only known
locality in wliich this plant grows. The host plant is common along
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the California coast and extends as far north as the Strait of Juan
de Fuca. It is not at all unlikely that it may be found on the same
host in other localities.

R. clavata departs slightly from the previous species, R. laniinariae,

in having the filaments occasionally branched, and the cross cell

divisions often decidedly irregularly oblique.

Radaisia subimmersa Setchell et Gardner sp. nov.

Plate 37, figs. 12-13

Thallis parvulis, inconspicuis, in linea exteriore in superificie hostis

irregularibus, cuticulam aut cavernas externas pai'vasque incolentibus
;

thallo prostrato cellulis irregularibus irregulariter positis 3-5/i. diani..

primo verticalibus, tardiore ad fines liberos distantes divergentibus,

35-45/x longis, composito ; partitione cellularum in superficie libera

thalli in directione una intus in directionibus tribus, pondera ovalia

formante
;
cellulis filamentorum erectorum 3-5/x longis, 1.5-2.5ju, latis,

vetustioribus frequenter pyriformibus ;
contentu homogeneo, caeruleo-

viridi
; gonidangiis terminalibus, sphaericis, 4-6|ti diam., gonidiis 6-8,

partitione simultanea.

Thalli small, inconspicuous, irregular in outline on the surface of

the host, growing on the cuticle, or in small surface cavities
; prostrate

or basal layer composed of angular cells 3-5/* diam., arranged irregu-

larly, giving rise to erect filaments, parallel at first, later spreading
somewhat at the free distal ends, 35-45/a long ;

cell division on the free

surface portion in one plane, within the host in three planes, building

up oval masses
; cells in erect filaments 3-5/x long, 1.5-2.5jLt wide, older

cells frequently becoming pear-shaped ;
contents homogeneous, blue-

green; gonidangia terminal, spherical, 4-6/a diam., producing 6-8

gonidia by simultaneous division.

Growing on RJwdymcnia sp. Carmel Bay, Monterey County,
California.

The host plant, no. 3350, was collected by me. It is a Rhodymenia
and possibly R. palmetta, at least belongs to the palmetta group. It

was cast ashore and slightly faded thus making the Radmsia groups

appear distinct which led to their discovery. The host is not uncom-

mon along the California coast and the epiphyte is to be expected in

other localities. This species of Radaisia, like others, seems to be

epiphytic at least until the basal layer of cells is produced, as shown

in plate 37, figure 13.

Plants start from a single cell on the cuticle of the host, at least

numbers of them have been so observed. By repeated divisions, some-

times perpendicular to the longer diameter of the cell, but usually

quite oblique, a single layer of cells of varying shapes and sizes is
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developed (pi. 37, fig. 13). The cell walls of this basal layer are

transparent, seem to be gelatinous, so that the cells soon become more

or less freed and independent of each other. Horizontal divisions

begin and short filaments, 3-5 cells long, are formed above the surface

of the host. Meanwhile it seems possible that the prostrate layer has

begun to dissolve the cuticle and the underlying cortical cells, and

division of the basal cells may have begun forming filaments which

push into the host completely dissolving the host cells as they penetrate

(pi. 37, fig. 12).

The plants upon which this species is founded are scarcely mature,

the gonidangia being very rare. Tlie deptli to which they may pene-

trate the host is thus rather uncertain. It is not at all unlikely that

they may penetrate to a much greater deptli than that reported in

the diagnosis above. It certainly seems that the whole of the cells

of the host is actually absorbed, or at least destroyed, as far as the

parasite travels.

Rad-aisia suhimmersa may be looked upon as being on the border

line between Radaisia and Hyella so far as its relation to the host is

concerned, being partially internal and partially external, and pos-

sibly growing in both directions from the original basal layer. The

filaments, however, being more or less parallel and having the goni-

dangia on the outer free ends, are characters whieli have led to its

being placed in the genus Radaisia.

Radaisia epiphytica Setchell et Gardner sp. nov.

Plate 37, figs. 10-11

Thallis pulviniformibus in superficie hostis positis, in linea exterior!

ut supra visis fere cireularibus, 250-350/a diam.. 50-60ju crassis; strato

prostrato, aut infimo, })er ramificatione dichotoma aut subdichotoma
in margine formato

;
filamentis erectis laxe adhaerentibus, gregibus

cellularum angularum 3-5^ diam., partione cellularum in directioni-

bus tribus eompositis ; contentu cellularum homogeneo, caeruleo-viridi ;

cellulis termiualibus, subterminalibusque in gonidangiis magnitudine
parvo majoribus transformatis

; gonidiis angularibus, 1.8-2.4/Lt diam.,

partitionibus simultaneis.

Thalli forming cushions on the surface of tlie host, nearly circular

in outline as seen from above, 250-350/t across, 50-60/^ thick ; prostrate
or basal layer formed by dichotomous or subdichotomous branching
around the margin; erect filaments loosely adherent, composed of

groups of angular cells, 3-5/i diam., produced by cell divisions in three

planes; contents homogeneous, blue-green ;
teinninal and subterminal

cells of the vertical groups transformed into gonidangia with slight
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increase in size; gonidia angular, 1.8-2.4;a diam., formed by simul-

taneous division of the contents.

Growing on Iridaea minor, in the lower littoral belt. Carmel,

Monterey County, California.

Only a single antheridial plant of Iridaea has been observed with

this epiphyte growing upon it, but doubtless it is common and prob-

ably grows on other sexes of the same species. Iridaea nvinor is usually

rather dark colored which makes the presence of Radaisia somewhat

obscure and this condition may account for its not having been

previously observed.

The gonidangia of R. epiphytic'a depart somewhat from the typical

form of the genus. Since the erect filaments are complex in each

sheath resulting from vertical as well as horizontal divisions, often

irregular and oblique, the gonidangia are also complex consisting of

a group of transformed terminal cells instead of a single terminal cell

as is usually- the case. The original cell wall or sheath persists as

the erect filaments elongate and become complex. Likewise when the

terminal cells metamorphose into gonidangia the original sheath of

a group of cells persists, and a compound gonidangium is the result.

In conclusion I wish to acknowledge a debt of gratitude which

I owe to Professor W. A. Setchell who collaborates with me in pre-

senting the new species of algae of this paper, and who has kindly

prepared the Latin diagnoses.

EMENDATION
Since publishing New Pacific coast marine algae I, June, 1917,

Professor Farlow has called our attention to the publication of Sar-

gassum Palmeri Grunow (Verb, zool.-bot. Ges., Vienna, 1915, vol. 65,

p. 338) based upon the plant distributed in Farlow, Anderson and

Eaton, Algae Exsiccatae Amer.-Bor., no. 102. This plant was referred

by Setchell and Gardner to S. disseciifolium (Gardner, loc. cit.,

p. 386). The type of S. dissectifolium, however, is a plant collected

at Santa Catalina Island, southern California, and deposited in the

Herbarium of the Universitj' of California as no. 99,540. The copy

of the above publication, 1915, has not as yet reached the Universitj'

of California, presumably on account of the war.
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EXPLANATION OF PLATES

The illustrations have all been draAvn by Dr. Helen M. Gilkey under the

direction of the writer.

PLATE 36

Chlorogloea lutea Setchell and Gardner

Fig. 1. A section through the host plant showing the general character of the

eudophyte. X 500.

Xenococcus cliaetomorpliae Setchell and Gardner

Fig. 2. A few elongated vegetative cells with interspersed gonidangia. X 125.

Fig. 3. Vegetative cells on different parts of the cells of the host, Chaeto-

viorplia. X 125.

Fig. 4. A group of cells near the cross wall of the host plant showing the

formation of gonidia. X 250.

Xenococcus chaetomorpliae Setchell and Gardner

Fig. 5. A section of the host plant showing the habit of gi'owth of the endo-

phyte. X 250.

Chlorogloea conferta (Kuetz.) Setchell and Gardner

Fig. 6. Habit sketch of a colony growing on Ehodochorton Botliii. X 500.

Dermocarpa spheroidea Setchell and Gardner

Fig. 7. Habit sketch of vegetative cells and two gonidangia showing shapes
and relative sizes. X 250.

Hyella linearis Setchell and Gardner

Fig. 8. Section of the host Frionitis—diagrammatic—showing an affected

portion inhabited by the endophyte which is shown as radiating groups of cells,

and with two gonidangia on the surface. X 125.

Dermocarpa suffulta Setchell and Gardner

Fig. 9. Plants selected to show variations in shapes and sizes. The two

empty cells are vegetative, the other three are gonidangia, one showing all of the

contents changed into gonidia, the exceptional condition. X 500.

[452]
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PLATE 37

Eadaisia epiphytica Setchell and Gardner

Fig. 10. A portion of the basal layer of a plant, as seen from above, showing
a few rows of cells one layer deep at the right and beginning to develop erect

filaments at the left. X 250.

Fig. 11. A few erect filaments showing complex gonidangia at the outer

ends. X 250.

Eadaisia subimmersa Setchell and Gardner

Fig. 12. A section through the host perpendicular to the flat surface, showing
various stages of development of Eadaisia on the surface at the left, and variously

embedded groups to the right. X 250.

Fig. 13. Various stages in the development of the basal layer. X 250.

Eadaisia laminariae Setchell and Gardner

Fig. 14. A feAv highly magnified erect filaments, three of them bearing

terminal gonidangia. X 500.

Fig. 15. The same as figure 14, but less magnified, showing the margin of

the colony at the left. X 250.

Fig. 16. A portion of the basal layer showing the method of its development.

X 375.

Eadaisia clavata Setchell and Gardner

Fig. 17. A perpendicular section through a plant showing the character of

the erect filaments and one gonidangium. X 250.

Fig. 18. A portion of the basal layer. X 250.

Hyella littorinae Setchell and Gardner

Fig. 19. Showing a few forms assumed by the erect filaments, the upper

portions representing the outer ends. X 250.

Fig. 20. A few groups of cells as seen from above, representing the outer

ends of the filaments. X 250.

Dermocarpa liemispherica Setchell and Gardner

Fig. 21. Showing one cell in the lower left-hand corner representing tlie

vegetative condition, and the others in various stages of gonidia formation.

X 500.

Dermocarpa pacifica Setchell and Gardner

Fig. 22. A group of cells at the cross wall of the host, a common Avedge-

shaped form. X 250.

Fig. 23. A group of spherical gonidangia. X 250.

Fig. 24. A group of vegetative cells from the dead portion of the host.

X 250.
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Anacystis elabens (Kuetz.) Setchell et Gardner comb. iiov.

Plate 38, figs. 6, 7

Young colonies globose, later becoming much flattened and irregu-
larly lobed, 60-100/i, diam.

;
cells oblong, 3-4. 5;^ diam., l/x long, cell

wall thin, protoplast aeruginous or olive-green, tegument moderately
thin and firm.

Growing among other algae in tide pools. Pacific Beach, near
San Diego, California. Collected by Mrs. M. S. Snyder.

Polycysiis elabens Kuetzing, Sp. Alg., 1849, p. 210.

This is the only species of the genus growing either in fresh or

in salt water that has been discovered on the Pacific coast of North

America, and the above collection is from the only known locality

from which it has been reported.

The cells of the colonies appear to separate into groups when they

are nearing the stage of maturity (pi. 38, fig. 6). but our material

does not show the groups with a distinct envelope as Kuetzing figures

for the species. (Kuetz., Tab. Phyc, vol. 1, pi. 8.)

The genus Anacystis was published by Menegliiui in 3 837 and has

generally been subordinated to Microcystis of Kuetzing published in

1833, but which is clearly a synonym of Euglena of Ehrenberg

(1832?). Later it has been subordinated to Polycystis Kuetzing, pro-

posed about 1845 and consequently distinctly later than the genus of

Meneghini. It seems, therefore, necessary to adopt the name of

Anacystis for the genus and to refer to it this species long ago

described.
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Placoma violacea Setchell et Gardner sp. iiov.

Plate 38, figs. 1-3

Thallo microscopico, 175-250/x. diam., irregular! ad leviter sphae-
rico, verrucoso

; tegmnentis dilute violaceis
;

eellulis 3.5-4/a diam.,
binis ad octonis freqiientissime quaternis, ad superficiem radiate

positis sed intiis sine ordine aggregatis; juvenis angulatis demum
sphaericis ; cytioplasmate homogeneo, dilute coeruleo-viridi.

Thallus microscopic, 175-250/* diam., irregular to somewhat spheri-

cal, verrucose, tegument pale violet
;
cells 3.5-4/i, diam., in groups of

2-8, mostly 4, arranged radially toward the periphery but mostly
without order in the interior, angular when young, later becoming
spherical ; protoplast homogeneous, pale blue-green.

Growing on logs in company with other species of Myxophyceae,
along high-tide level. Cape Flattery, Washington. Type no. 3829,
Gardner.

This species is similar to Placoma africanum Wille (1903, p. 90),

a fresh-water species collected in South Africa, but it differs from that

species in having a different habitat, viz., salt Avater, in having larger

cells aggregated into larger colonies, and in having a violet colored

tegument.

'

Dermocarpa protea Setchell et Gardner sp. nov.

Plate 38, figs. 4, 5

Cellulis forma magnitudineque maxime variabilibus, late pyri-
formibus ad anguste cuneatis, 40-120/* longis, prope apicem 6-40/1

diam., ad basim 3-7/1. diam.; parietibus hyalinis, 2-3/* crassis; cytio-

plasmate homogeneo, dilute coeruleo-viridi; gonidiis 3-3. 5/t diam.,
divisionibus iteratis formatis.

Cells extremely variable in shape and size, broadly pyriform to

narrowly cuneate, 40-120/i long, 6-40/t diam. at the apex, 3-7 /t at the

base
;
cell wall hyaline, 2-3/i thick

; protoplast homogeneous, light blue-

green ; gonidia 3~3.5/t diam. formed by successive divisions of proto-

plast.

Growing on Spongomorpha sp. West coast of Whidbey Island,

Washington. Type no. 467, Gardner.

A single specimen of this species of Spongomorpha with the above

epiphyte growing upon it has thus far been collected. The terminal

portions were so thickly clothed with the epiphyte as to give it a very

decidedly dark appearance. Microscopic examination showed that

the colonies were unusually variable in shape and in size, some capping

the filaments, others completely surrounding and obscuring them for

some distance, and still others small and widely separated. Material
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scraped from tlie filaments and magnified revealed a surprising varia-

tion in the shape and size of the vegetative cells, as well as of the

gonidangia. Among the collection one could select cells in both vege-

tative and reproductive conditions which would conform to the descrip-

tion, in shape and in size, of each of several well-known species, but

since there is such perfect gradation in lengths and in widths, both in

the purely vegetative cells and in the gonidangia, ranging in size of

mature cells from 6fx to 40/a wide in the upper parts, and from 40ju. to

VZO/x long, it is impossible to segregate them into species. Considered

as a species, D. protea represents the largest known species of Dcnno-

carpa, and has the greatest range of variation in size and in shape of

the cells. Plate 38, fig. 4, represents some of these found among the

gonidangia.

Dcrmocarpa protea is an excellent example of the formation of

gonidia by successive and progi'essive divisions of the gonidangia to

form gonidia (pi. 38, fig. 5). This method is represented in the

gonidangia irrespective of shapes and sizes, and is another evidence

in support of their all belonging to a single species.

Kirchner (1898, p. 58), in his key to the genera, places Dcrmocarpa
in the group which produces the gonidia by simultaneous division of

the protoplast. In my Cytological Studies in Cyanophyceae (1906,

p. 281), I expressed the opinion that Dcrmocarpa fucicola Saunders

produces gonidia in this manner. I have since examined authentic

material of that species and, although the gonidangia are very sparse,

it appears to form them by simultaneous division, but having examined

other collections from our coast which seem to be of the same species,

judging from the shape and size of the cells, which clearly show that

the formation of gonidia is by successive divisions of the protoplast,

some doubt may still be entertained as to which method D. fucicola

follows. This subject must have more careful study and may prove

to be a more stable character than shapes and sizes of cells upon wliich

to establish species.

Dermocarpa sphaerica Setchell et Gardner sp. nov.

Plate 39, fig. 14

Cellulis solitariis aut coutiguis, sphaericis, 8-16/t diam., dilute

coeruleo-viridibus ; parietibus tenuibus, hyalinis; cytio]ilasmate minute

granulato; gonidangiis sphaericis 8-1 6/i diam.; gonidiis primo angu-
latis demum maturitate sphaericis 2-5. 3/a diam., divisionibus simul-

taneis formatis, dissolutione parietis gonidangii totii liberatis.
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Cells solitary or contiguous, spherical, 8-16fi diam., pale blue-

green ;
cell wall thin, hyaline ; protoplast finely granular ; gonidangia

spherical, 8-16jli diam.
; gonidia angular at first, becoming spherical

at maturity, 2.5-3/a diam., formed by simultaneous division of the pro-

toplast, escaping by dissolution of the entire gonidangial wall.

Growing on various species of algae in the littoral belt, frequently
in salt marshes. Ranging from Whidbey Island, Washington, to cen-

tral California. The type material was found growing on a species of

Lyngtya. Lands End, San Francisco, California. Type no. 1906,

Gardner.
Xenococcus ScJioushoei Setchell and Gardner, Alg. N. W. Amer.,

1903, p. 180; Collins, Holden and Setchell, Phyc. Bor.-Amer. (Exsicc),
no. 554 (not Thuret, in Bornet and Thuret, 1880, p. 73-77, pi. 26,

fig. 1-2).

Derniocarpa sphaerica is the plant that has commonly passed for

Xenococcus Sclioushoei on the Pacific coast of North America. Ex-

amination of a bit of the type material of Schousboe's Coleonema

arenifera, upon which Thuret founded the genus, shows that the

Pacific coast plant belongs to a different genus. Xenococcus Schous-

hoei, as described and figured by Thuret, has increase in the number

of individuals by means of vegetative cell divisions. This is the con-

dition in which Schousboe found the type material
;
the plants being

young the gonidial stage had not yet appeared. Our plant, which has

passed under the name of X. ScJioushoei, does not divide vegetatively,

and hence belongs to the group, of which Derniocarpa may be taken as

a tj^pe, in which there is increase only by the formation of gonidia,

instead of the group, of which Pleurocapsa may be taken as a type, in

which there is increase by both vegetative cell divisions and by gonidia.

Kirchner (1898, p. 58) and Forti (1907, pp. 119, 120) recognize

five genera of Chamaesiphonaceae which have no vegetative cell divi-

sions and which reproduce exclusively by gonidial formation. These

are Cyanocystis Borzi (1882, p. 314), Derniocarpa Crouan (1858, p.

70), Clastidium Kirchner (1880, p. 195), Chamaesiphon A. Br. &

Grun. (1865, p. 148), and Godlewskia Jancz. (1883, p. 227). Kirchner

separates the first three genera from the last two because of the

simultaneous division of the whole protoplast of the gonidangium into

gonidia, whereas in the last two genera the gonidia are abstricted

successively from the apex of the gonidangium, the basal portion

always remaining sterile. Forti adopts this entire arrangement ex-

cept the statement of the simultaneous division of the protoplast.

It is necessary to modify Kirchner 's statement in regard to the

simultaneous division of the protoplast in Derniocarpa since I have
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found in several species that the gonidia result from successive divi-

sions in different planes. This condition is notably true of D. protca

of this paper. A further exception to the statement of Kirehner

must be made in Z>. Leibleiniae (Reinsch) Born, and Thur. and D.

suffulta Setehell and Gardner (in Gardner, 1918, p. 440), in that only

a portion of the protoplast of the gonidangium is converted into

gonidia, the basal portion in each species uniformly remaining sterile.

There is but little likelihood of confusing Dermocarpa with either

Chamaesiphon or Godlewskia, on account of their cylindrical shape
and method of formation and liberation of gonidia, or even with

ClasticUum, wliieh is narrow and cylindrical and possesses a setum

at the outer end
;
but in attempting to place a species like D. sphae-

7-icia, or D. Sphaeroidea Setehell and Gardner {in Gardner, 1918,

p. 440) the question arises as to which genus, Dermocarpa or Cyano-

cystis, if both of these are to be considered valid genera, should receive

them. The method of escape of gonidia in D. sphaeroidea has not

been determined, but in D. sphaerica the whole wall of the gonidan-

gium dissolves and the group of gonidia are left free in position (pi. 39,

fig. 14). The only distinction between Cyanocystis and Dermocarpa,
as brought out by both Kirehner and Forti, is that of the method of

escape of gonidia. In the former they escape by a circumscissile

rupture and in the latter by a dissolution of the apex of the goni-

dangium. If the method of escape of the gonidia is to be taken as

sufficient for generic distinction, it will be necessary to create another

genus for D. sphaerica which does not conform to either of the above

methods. It seems preferable in this case to refrain from extending

the number of genera but rather to reduce it, and since Dermocarpa is

the older genus, adopt that to receive our species and reduce Cyano-

cystis, in ease further study makes it necessary or desirable.

Xenococcus acervatus Setehell et Gardner sp. nov.

Plate 39, fig. 1.3

Cellulis omnino epiphytieis, in directionibus duobus ad hospitem
perpendicularibus divisis, colonias primo unistratosas demum acer-

vatas confusas et indefinitas formantibus; cellulis primo angulatis,
mox sphaericis aut pyriformibus, '^-Q>ix diam., parietibus tonuil)us,

hyalinis; cytiophismate homogeneo, dilute coeruleo-viridi
; gouidangiis

ad hue ignotis.
Cells wholly epiphytic, dividing in two pianos perpendicular to the

host, building colonies at tirst one cell deep, later confusedly heaped
up, of indefinite extent

;
cells angular at first, soon becoming si)herical
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or pear-shaped, 3-6/a diam., cell wall thin, hyaline ; protoplast homo-

geneous, pale blue-green ; gonidangia unknown.

Growing in great profusion on Entcromorplia sp. in salt marsh

pools. San Francisco Bay, California. Type no. 1580, Gardner.

Plcurocapsa amicthystea var. Schmidtii Collins, in Collins, Holden
and Setehell, Phyc. Bor.-Amer. (Exsicc), no. 1704. nomen novo.

The first publication of the name P. amethyst ca var. was by B0rge-

sen (Mar. Alg. Faer., 1902, p. 524), Jobs. Schmidt having identified

one of B0rgesen's species from the Faeroes as belonging there. B0rge-

sen stated that Schmidt would comment on the species later in Helgi

Jonsson's paper. Jonsson's paper appeared in 1903 but Schmidt men-

tions only a plant from Iceland under the above name {P. amethystea

var.). Collins {loc. cit.) considers our plant to be of the same variety

as the Iceland plant and gives it a varietal name without further

comment.

In the absence of gonidangia it is not at present possible to give a

complete comparison of onr plant with the description of the Green-

land plant, P. amethystea, of Kosenvinge (1893, p. 968), nor with the

variety of that species growing in Iceland, determined by Schmidt

(1903, p. 378). There are no specimens available to me at present

for comparison. Rosenvinge's figures and description of P\ amethy-

stea show plainly that the cells divide in three planes, which allies it

with the genus Pleurocapsa. Schmidt states that the Iceland plant

difi'ers from the the Greenland plant only in color, but forbears nam-

ing it on that character alone. The Iceland plant is thus a Plcuro-

capsa. Our plant divides vegetatively in but two planes, and, ac-

cepting Thuret's understanding of his genus Xenococcus, it belongs

to that genus rather than to Plcurocapsa. A brief discussion of the

structure and relation of these two genera was given in my paper

(New Pac. Coast Mar. Alg. II, 1918, p. 429).

Xenococcus acervatu^ differs from P. amethystea in the number of

planes of vegetative cell divisions, in the shape and size of the cells

and in their color, the color of the latter being "sordide violacea,"

and of the former pale blue-green. None of the seven illustrations of

Rosenvinge {loc. cit.) resembles very clearly any phases of the de-

velopment of our plant except "A," the surface view of a group of

vegetative cells.

At times the cells as viewed in the median plane of the host plant

are piled up several cells deep, as though they had arisen by horizontal

divisions. If this were the case our plant would ])roperly belong to

the genus Pleurocapsa. This does not seem to be the case, however, as
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the cells above the surface layer are very generally spherical, appar-

ently independent, and very variable in size. They appear rather to

be gonidia in various stages of development, that have eoint- to rest

on the surface layer, or in some cases seem to have grown in position

where they were formed. The cell walls are (piite gelatinous, which

is conducive to liolding the colonies together.

Xenococcus Cladophorae (Tilden) Setchell et Gardner comb. nov.

Plate 38, fig. 8

Strato nunc plus minusve continuo. unistratoso, nunc in grege

parvo consociatis cellulis forma variabilibus. angulatis, prismaticis

spliaeroideis aut pyriformibus, 8-15/x, usque ad 22,u diam.: parietibus

conspicuis. hyalinis, homogeneis, saepe dififluentibus : cytioplasmate

liomogeneo, dilute coeruleo-viridi ; gonidangiis cellulis vegetativis in

forma magnitudineque similibus; gonidiis divisionibus iteratis for-

matis, 1.5-2^ diam.

Plants forming a more or less continuous layer one cell deep, or

occasionally associated in small groups; cells variously shaped, angular,

prismatic, spheroidal or pyriform, 8-15/x, occasionally 22;U. diam.
;

cell walls prominent, hyaline, homogeneous, often diffluent ; proto-

l)last pale blue-green, homogeneous; gonidangia the same shape and
size as the vegetative cells

; gonidia formed by successive divisions of

the protoplast, 1.5-2ju, diam.

Growing on (Jladophora sp. in tide pool, Baird Point, Strait of

Juan de Fuca, British Columbia.

Pringshcimia scutata f. CladopJiorar Tilden, Amer. Alg. (Exsicc),
no. 382, tvpe. Chlorogloca tubcrcidosa Setchell and Gardner, Algae
N. W. Amer.. 1903, p. 182 (in part) ; Tilden, Minn. Alg., 1910, vol. 1,

p. 46 (in part).

So far as I am able to discover on the available specimens of

Cladopkora distributed by Miss Josephine Tilden under no. 382 of

her American Algae, there are no epiphytes present belonging to the

Chlorophyceae. On the contrary there is a mixture of species belong-

ing to the Myxophyceae.

One of these, a very sinall-ccllrd form, very sparse in the distribu-

tion belonging to Professor Setchell, as suggested by Setchell and

Gardner (1903, p. 182), seems to be closely related to Chlorogloca

tubercidosa (Hansg.) Wille. The material is too sparse and scattered

to admit of a very positive determination as to what species it really

may be. There are also groups of well defined vegetative cells of a

species of Pleurocapsa. -ludging from its present vegetative stage

it seems to be undescribed. There are, however, no gonidangia that

I have been able to discover, and as the material is verj^ scanty I for-
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bear naming it at present. Howe (1914, p. 12) states that he is unable

to find in Miss Tilden's distribution, mentioned above, any member of

the Chlorophyceae that he could interpret as being her Pringsheimia

scutata forma Cladopliorae, under which name no. 382 was distributed,

but suggested that possibly the species referred to was that of a

Dermocarpa, thus indicating that genus as being present in the mate-

rial he examined. By far the most abundant species present in Pro-

fessor Setchell's material is no one of these but is the plant described

above. Some specimens of the host are much contorted by its pres-

ence. This species seems most likely to be the one upon which was

based Pringsheimia scutata forma Cladopliorae, and is the plant, in

part at least, later described and figured as Chlorogloea tuberculosa

by Miss Tilden (Minn. Alg., 1910, p. 46, pi. 2, fig. 42).

Xenococcus Gilkeyae Setchell et Gardner sp. nov.

Plate 39, fig. 11

Cellulis solitariis aut in colonias parvas consociatis, solitariis,

sphaericis, sed in coloniis angulatis et plus minusve elongatis, 4-7 /x

raro 9/* diam.
; parietibus inconspicuis, hyalinis ; cytioplasmate dilute

coeruleo-viridi
; gonidangiis cellulis vegetativis forma magnitudine-

que similibus; gonidiis 0.8-1/^ diam., divisionibus iteratis formatis.

Cells solitary or aggregated into small colonies, spherical when
solitary, angular and more or less elongated in colonies, 4—7/x, rarely

9//, diam.
;

cell wall inconspicuous, hyaline ; protoplast light blue-

green; gonidangia of the same shape and size as the cells; gonidia

0.8-lju. diam., formed by successive divisions of the protoplast.

Growing on the filaments of Elachistea sp. which is epiphytic on
Fucus sp. Lower littoral belt. Sitka. Alaska. Type no. 3962a,

Gardner.

Having vegetative cell divisions in but two planes perpendicular

to the substratum, Xenococcus Gilkeyae is a typical Xenococcus. It

is an exceedingly delicate species but the type material being in

excellent vegetative and reproductive conditions is clearly definable.

The gonidia appear to be the results of two lines of development of the

vegetative cells. Some gonidia seem not to divide vegetatively after

coming to rest, but continue to increase in size until maturity is

reached, then by a few successive internal divisions the whole proto-

plast is progressively converted into gonidia. In some cases the first

division takes place horizontally, cutting off a small portion of the

base of' the protoplast, which in some instances seems to remain sterile,

at least the whole upper part is converted into gonidia before the
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basal portion is (pi. 39, fig. 11a). In other cases the (ii-st division is

through the center of the cell. Other gonidia develop for a time after

coming to rest, then divide vegetatively several times, generating

small colonies before advancing to the gonidial stage (pi. 31), fig. 11&),

Tliis species is named in honor of Dr. Helen M. Gilkey, the artist

who drew the accompanying illustrations and who discovered it while

drawing the host ])lant ii])on which it grew.

Xenococcus pyriformis Setchell et Gardner sp. nov.

Plate 39, fig. 12

Coloniis parvis, nunc solitariis nunc confluentibus : C(41ulis juvenis

paululum angulatis, maturitate pyriformihus usque ad su])sphaeroi-

deis, 10-15;Li diam., 12-20a longis: eytioplasmate laete coeruleo-viridi ;

parietibus conspicuis, densis, hyalinis ; gonidangiis cellulis vegetativis
forma magnitudineque similibus; gonidiis 2.8-3.5)li diam., divisionibus

iteratis formatis.

Colonies small, single or occasionally confluent, young cells some-
what angular, pyriform to subspherical at maturity, 10-15/x diam.,

12-20/t long; protoplast bright blue-green, cell wall conspicuous,
dense, hyaline, gonidangia the same shape and size as the cells;

gonidia 2.8-3.5/m diam., formed by successive divisions of the proto-

plast.

Growing on Rhodochorloit Rothii on rock ledge along high-tide
level and above. Cape Arago, at the entrance to Coos Bay, Oregon.
Type no. 2756, Gardner.

This species having cell divisions in only two planes perpendicular
to the substratum, thus forming colonies only one cell deep, is allied

with X( xovocvHs ratlicr tlian with PJeurocapsa, and wliilc its ]>yi'i-

form cells suggest species of Dermocarpa. it differs from incmliers of

that genus in having vegetative cell division. In size and shape of

cells it differs from tlir other members of Xenococcus so far as yet

described.

Pleurocapsa entophysaloides Setchell et Gardner sp. nov.

Plate 41, %. .'^0

Strato umbrino, i)uIverulento, plus minusve mueilagineo, 14 mm.
crasso; cellulis sphaericis 8-10/* diam., in coloniis maxime angulatis.
colonias sphaericas aut varie lobatas frequenter eiitophysaloideas,

40-60/i, us(|ue ad 20()/i diam., divisionibus iteratis sine ru])tione tegu-
menti counnunis foi'umntibus ; tegiuuentis leviter nuicosis. luteo-fu.scis,

2(1 crassis
; cytioplasmatt^ homogeneo, dilute coeruleo-viridi ; gonidiis

in cellulis vegetativis imniutatis formatis aut in coloniis parvis aut
in magnis, 3-3. 5/i diam.
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Plants forming a dark colored, pulverulent, somewhat mucilag-

inous stratum, 1-4 mm. thick; single cells spherical, 8-10 {x diam., in

colonies very angular, 4-8/i. diam., forming spherical or variously

lobed, frequently entophysaloid colonies, 40-60/x, up to 200/x diam., by
cell divisions without rupturing the original tegument; tegvnnents

firm, slightly mucilaginous on the surface, yellowish brown, 2/x thick;

protoplast homogeneous, light blue-green; gonidia formed in un-

changed vegetative cells of either the small or the large colonies,

3-3.5 diam.

Growing on rocks in the upper littoral belt. Carmel Bay, Mon-

terey County, California. Type no. 3219, W. A. Setchell.

Pleurocapsa fuliginosa Collins, Holden and Setchell, Phyc. Bor.-

Amer. (Exsicc), no. 704 (not of Hauck).

Pleurocapsa entopliysaloides is closely related to P. fuliginosa

Hauck (1885, p. 515, fig. 231) but differs from it in having slightly

larger colonies which are often entophysaloid (pi. 41, fig. 30), in hav-

ing a blue-green protoplast, a yellowish brown tegument, in having

slightly larger vegetative cells and in having gonidia develop in the

small vegetative cells. In this last statement concerning the size of

the cells, I am assuming that Hauck intended to include the large

spherical cells which he figures and which would ordinarily be con-

sidered gonidangia, in his measurement "Zellen 5-20/x dick." I have

examined a bit of the type material of his P. fuliginosa and find that

the vegetative cells of our species are slightly larger than the cells

which I consider to be the vegetative cells of the type. Hauck does

not mention gonidangia but he figures, in addition to groups of two,

four, to many cells, four large spherical cells, one of which is filled

with undoubted gonidia. The presence of these two forms and sizes

of cells brings up the question as to whether or not we are dealing

with a single species or with two species, and if the latter, the two

species probably belong to different genera. I have been puzzled with

several similar mixtures collected on our coast. I am of the opinion

that we have to reckon Avith two species in these cases and in the

ca.se of P. fuliginosa. Now that we have discovered gonidia in these

colonies of small vegetative cells in at least two species of Pleurocapsa,

viz., P. entopliysaloides, and P. gloeocapsoides, the evidence in favor

of considering that such mixtures as mentioned above belong to two

species is stronger. Either we may take this view of the matter or we

may note that we have two lines of development in a single species.

One starting with a single cell, e.g., a gonidium, and. after enlarging

to mature size, divides in three planes successively more or less at

right angles to each other, the process continuing until a smaller or
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larger colony is built up, according to the species, the cells all remain-

ing within a eonnnon tegument. Tlien at maturity each small cell of

the colony divides into a few gonidia, the whole mass of cell walls

dissolves thus setting free the gonidia. The other line of development

starts likewise with a single cell. This continues to increase in size

without division until maturity is reached when it is many times larger

than the vegetative cells in the other method of development, after

which the whole protoplast divides into gonidia, either by successive or

by simultaneous divisions. These questions need further observa-

tion and study before any decision of value can be made concerning

them.

Pleurocapsa gloeocapsoides Setchell et Gardner sp. nov.

Plate 39, figs. 15-17

Strato molli, nitido, gelatinoso, sordido, 1-2 mm. crasso; division-

ibus cellularum regulariter in directionibus tribus
;
cellulis singulis

globosis, in coloniis sub pressione angulatis ; cytioplasmate 4-8/^ diam.,

homogeneo, dilute coeruleo-viridi
; parietibus propriis conspicuis, fus-

eescentibus; coloniis 2-8-cellularibus tegumento amplo, homogeneo,

hyalino, molli, gelatinoso indutis; gonidiis 2-4 in cellulis vegetativis

ordinariis formatis, 2.5-3. 5/i, diam.

Colonies associated into soft, glistening, gelatinous mas.ses, 1-2 mm.
thick : cell divisions regularly in three planes ;

cells globose when

single, angular from mutual pressure in colonies; protoplast 4-8/i,

diam., homogeneous, pale blue-green ;
cell wall conspicuous, brownish

;

colonies of 2-8 cells enclosed in an ample, homogeneous, hyaline, soft,

gelatinous tegument ; gonidia 2-4 formed in unchanged vegetative

cells, 2.5-3.5)Lt diam.

Growing on a water-soaked log, at the nuirgin of a salt marsli.

Alameda, California. Type no. 4119, Gardner.

(fleocupsa crcpidinum Collins, Ilolden and Setchell, Phye. Bor.-

Amer. (Exsicc), no. 1151 (not of Thuret).

The material of the above meiitioiud distribiitioii was collecled in

191.'! ill tlie same locality in which the tyi)e nuiterial of /'. (jlovocup-

soidcs was collected in October, 1917. The gonidia, if present in tlii"

original collection, were overlooked, and the close resemblance t)f

the species in the vegetative stage of Thuret 's Glococapsa crcpidinum,

so well and amply figured in Bornet and Thuret (Notes Algol. I,

1876. j)l. 1), led the authors of the above mentioned exsiccatae to

place it in that species. Now that well foi-med, typical gonidia are

found in great abundance it seems best to I'emove it from the Chro-

ococcaceae and place it in the Chamaesiphonaceae, if we are to adhere

to the well recognized distinction l)etween these two families. The
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formation of gonidia is not unique in this species. It is similar to

that reported in this paper as taking place in Pleurocapsa entophy-

saloides, and in other undescribed species which I have observed. In

all of these species the contents of all of the cells of a colony seem to

divide simultaneously. Any and all of the vegetative cells may pro-

duce gonidia without change in size. This is true also of all species of

Dermocarpa, Gomphosphaeria, etc. The cell being small, the number

of gonidia from a cell is small, viz., 2-4, and it has not been deter-

mined positively whether the two divisions necessary to form four

gonidia take place successively or simultaneously. In most of the

species in other genera which I have studied, the divisions take place

successively, and this method may possibly be the one followed by all

species. Wille (1906, p. 21) has described and figured what appears

to be the same method of gonidial formation in the European Gloeo-

capsa crepidinum Thur., which he finds near the biological station at

Drontheim. He does not look upon this stage in the life-history as

being the gonidial stage comparable to that of the Chamaesiphonaceae,

but speaks of it as the ''ApAanocapsa-Stadium." He concludes that

these small cells float away, finally lodge in tide pools, and become

the so-called marine species of Aphanocapsa, e.g., A. marina Hansg.

The facts as we find them here seem hardly sufficient to warrant such

conclusions concerning our species.

There are certain difficulties in the way of a satisfactory placing

of this form that have led to the disposition of it as a new species of

Pleurocapsa. Were it not for the presence of gonidia, it might be

placed fairly satisfactorily under Gloeocapsa crepidinuni Thuret.

The discovery of similar gonidia in what Wille refers to Gloeocapsa

crepidinum in Norway, strengthens this position. There are, however,

possibilities that Wille 's plant may not be the same as that of Thuret

and that ours may be different from both. Possibly all Gloeocapsa

species may be found ultimately to form gonidia, but it does not seem

very probable. In view of the various uncertainties, it seems best

for the present, at least, to describe the California plant as new and

to refer it to Pleurocapsa.

Arthrospira breviarticulata Setchell et Gardner sp. nov.

Plate 39, fig. 18 and plate 41, fig. 26

Trichomatibus in spiram plus minusve regularem laxissime con-

tortis, maxime et varie plus minusve dense implicatis, 14.5-16/x diam.,

comparate brevibus, leviter, torulosis, non ad terminos attenuatis;
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cellulis 2.5-3.5|Lt loiigis ; eytioplasraate dilute clialybeo, granulas leviter

angulatas, paiieas et late disseminatas praebente ; parietibus teniiibus,

distinetis; eellula termiuali niaxime convexa, membrana snperne uon
incrassata.

Triehomes very loosely twisted into a more or less regular spiral,
and much knotted and contorted, 14.5-16;u, diani., comparatively short,

slightly torulose, not tapering at the apices; cells 2.5-3.5/i, long; pro-

toplast i)ale steel-blue, with few scattered, somewhat angular granules ;

cell walls thin, distinct, terminal cell very convex, outer wall not
thickened.

Growing on rocks and among (Indopliora trivhotoma (Ag.) Kuetz.
in tide pools along high-tide level. Lands End, San Francisco, Cali-

foi'uia. Type no. 1634, Gardner.

Arihrospira hreviarticulata is distinguished from all other species

of tlie genus by its much greater length, and greater diameter, by its

lieing looselv coiled, and bv its relativelv much shorter cells.

Phormidium hormoides Setchell et Gardner sp. nov.

Plate 40, fig. 23

Strato indefinito tenui, expanso, gelatinoso; trichomatibus bre-

vibus, leviter flexuosis, moniliformibus, 2.4^2. 7/a diam. ; vaginis hya-
linis, amplis, gelatinosis, diffluentibus ; cellulis quadratis aut sub({uad-

ratis, maxime ad dissepimenta constrictis, eellula apicali majori,

subsphaerica, membrana superne non incrassata.

Filaments forming a thin, exi:»anded, gelatinous stratum; triehomes

short, somewhat flexuose, moniliform, 2.-1—2. 7/a diam. ; sheaths hyaline,

ample, gelatinous, confluent
;
cells quadrate or sub(|uadrate, extremely

constricted at the dissepiments, terminal cell larger, subspherical, end
wall not thickened.

Forming thin strata on glass aquaria of salt water from the Pacific

Ocean. Phvsiological Laboratory, LTniversity of California, Berkeley,

California,"! 905. Type no. 1535, Gardner."

Phorniiiliuiit Itornundes is very closely related to 1'. fuiu olanoii

(Mont.) Gomont, which was found growing in small pits in calcareous

rock on the coast of France, and from which it differs in habitat, in

the size of the filament and in the shape of the terminal cell. The

filaments as viewed under the microscope are not uniformly distributed

in the stratum but seem to have a tendency to aggregate into fascicles

which anastomose freely, giving the stratum somewhat the appear-

ance of a very delicate net, although many short filaments crawl out

into the interstices.

In the spceinicii collected Phormidium liorttundis is mixed with

another undetermined filamentous species of ^Myxophyceae, about
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0.8/A diam., with cylindrical cells longer than the diameter and with

conspicuous cross W'alls.

P. hormoides has some resemblance to the j^oung filaments of a very

delicate species of Anahaena on account of the pronounced moniliform

filaments, but there is no indication of heterocysts or spores.

Lyngbya Willei Setchell et Gardner nom. nov.

Filaments epiphytic on larger algae, either attached at one end
with the other end free or attached in the middle with both ends free,

solitary or aggregated into small caespitose masses
;
sheath very deli-

cate, hyaline, adhering closely ;
trichomes pale blue-green or grayish

green, torulose, 1.5-2/x diam.
;
cells quadrate or one-half the diameter

long ; apices not attenuate, capitate nor calyptrate ;
terminal cell wall

convex, not thickened
; protoplasm homogeneous.

Growing on RJiizoclonium riparium var. polyrJiizum Rosenv. Near
the month of Tomales Bav, Marin County, California. August, 1916.

No. 3440, Gardner.

Lynghya epipliytica Wille, Algol. Notizen, XXII-XXIY, i)i Nyt
Magazin for Natur., vol. 51, part 1, 1913, pp. 22-25, pi. 1, figs. 14-17

(not Hieronymus, 1898, p. 67).

The type, Lynghya epipliytica Wille, was discovered on the coast

of Norway at Trondhjem, growing on Rhizoclonium hieroglyphicum

(Ag.) Kuetz. What seems to be exactly the same plant has been

detected on the coast of California growing on Rhizoclonium riparium

var. polyrhizum Rosenv. The latter species was distributed by me

under no. 2238a of the Phycotheca Boreali-Americana of Collins,

Holden and Setchell. The epiphyte is rather sparsely represented on

our material of Rhizoclonium. The identification was made after the

distribution of the Rhizoclonium and hence is not known to be repre-

sented in all of the specimens of the distribution.

The specific name, epiphytica. having already been occupied by

Hieronymus (1898, p. 67) to designate a very small unique species

coiling around the filaments of larger Myxophyceae, it becomes neces-

sary to rename the species of the Leihleinia type found later by Wille,

and the species is consequently dedicated to him. It may also be men-

tioned that very abundant, and apparently typical L. epiphytica

Hieron, has also been discovered on the central California coast, and

lias been distributed in Collins, Holden and Setchell, Phycotheca

Boreali-Americana (Exsicc.) no. 2206.
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Symploca funicularis Setchell et Gardner sp. nov.

Plate 41. fi^. 29

Filis iiiimite fuiiiciilato-fasciL-ulatis, contortis, 3-4 mm. altis; ti'icho-

niatibiis aeruginosis, leviter torulosis, 4.5-5.5/a diam.
;
eelhilis quadratis

aut ad diiplo longioribus, 5-8/y. loiigis ; vaginis hyalinis, gelatinosis
et in fascicnlis diffluentibus ; cellula apieali leviter longiori calyptram
depresso-convexam praebente.

Filaments twisted into fine anastomosing ropelike fascicles 3-4 mm.
high ;

triehomes aeriiginous, slightly torulose, 4.5-5.5/a diam., cells

([uadrate or np to two times as long as the diameter, 5-Sfx long; sheath

hyaline, gelatinous and diffluent in the fascicles; terminal cell slightly

longer, convex, with small convex calyptra.

Growing on moist soil and on other plants in a salt marsh. Bay
Farm Island, near Alameda. California. Type no. 1598, Gardner.

Symploca atlantica Collins, Holden and Setchell, Phyc. Bor.-Amer.

(Exsicc), no. 1356 (not of Gomont).

aS'. funicularis differs from S. atlantica in having a diffluent sheath,

in having the filaments often tightly twisted into ropelike threads, in

having smaller triehomes, less torulose, and with slightly longer cells
;

and particularly in the character of the terminal cell, having a small,

depressed, convex calyptra covering only about one-third of the end

cell, instead of being "depressed conical," as is the case of S. atlantica

as described and figured by Gomont (1892, p. 109, 129 Repr., pi. 2,

fig. 5).

Symploca aeruginosa Setchell et Gardner sp. nov.

Strato expanso, aeruginoso, parce fasciculos 1 mm. altos osten-

dentibus; filis 4-4. 5;U. diam., laxe intricatis; trichomatibus maxime
torulosis, 3-3. S/A diam. ; cellulis quadratis, cellula terminali rotundata
nee capitata nee calyptrata ; cytioplasmate homogeneo, dilute aeru-

gineo; dissepimentis obscuris; vaginis tenuibus, hyalinis, strictis,

primo levibus demum exteriore asperis.
Filaments 4—4.5/x diam., forming an aeruginous stratum of erect,

loose fascicles, 1 mm. high ; triehomes decidedly torulose, 3-3.;V diam. ;

cells quadrate, terminal cell much rounded, neither capitate nor calyp-
trate ; protoplast homogeneous, pale aeruginous, dissepiments obscure ;

sheath very thin, colorless, close, at first smooth, later becoming
roughened on the outside.

Growing on nuul-eovered rocks, near the upper tide limit. St.

Michael, Alaska. Type no. 5248.r, W. A. Setchell.

Symploca laetcviridis Setchell and Gardner, Alg. N. W. Amer.,
1903, p. 188 (not of Gomont).

In the Algae of Northwestern America (1903, p. 188). the plant

described above as new was referred to Symploca laetcviridis Gomont

with the statement that "it certainly seems strange to find a plant,
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hitherto known only from the tropical locality of Key West, so far

north." Since then we have been able, through the kindness of Pro-

fessor W. G. Farlow, to examine an authentic specimen of Gomonfs

species. It is heavily inerusted with lime, has a decidedly conical

apical cell, while the cells of the trichoma are almost always decidedly

longer than broad. The diameter of the cells is 1.5-2/a and the dis-

sepiments are comparatively broad and transparent. In all of these

respects it differs from our Alaskan plant although that comes within

the limits of thickness assigned by Gomont to his species. The

Alaskan plant is more slender than Symploca altantica Gomont, with

less distinct sheath, and more rounded terminal cell which is not at

all thickened above. It differs also in having inconspicuous dissepi-

ments. On account of these various differences, it seems justifiable to

describe the Alaskan plant as new.

'

Microcoleus Weeksii Setchell et Gardner sp. nov.

Plate 40, fig. 24

Vaginis tenuibus, gelatinosis, in ambitu indistinctis; trichoma tibus
in vaginis 20-40, laxe intricatis, aeruginosis, non torulosis, 7-S/a diam.,
ad apices attenuatis ; cytioplasmate homogeneo; cellulis 1.8-2.5/i.

longis; cellula apicali acute conica nee eapitata nee calyptrata.
Sheath thin, hyaline, gelatinous, irregular ;

trichomes 20-40 in a

sheath, loosely intertwined, aeruginous, not torulose, l-S/j. diam., ends

attenuated; protoplast homogeneous; cells 1.8-2.5/a lo^ng; end cell

acutely conical, not capitate nor calyptrate.

Growing on Griffith sia sp. in the lower littoral belt. Near Pacific

Grove, California. Collected by Mrs. J. M. Weeks, February 1, 1896.

Type no. 100560, Herbarium of the University of California.

. In 1896, Mrs. J. M. Weeks sent some specimens of Griffiflisia to

Professor Setchell for determination, and in making a microscopic

examination of the material he detected specimens of a Microcoleus

which he concluded to be undescribed. Tlie material being scanty Avas

not named and described at that time, but incorporated into the

Herbarium awaiting further investigation, and with the hope that

more material might be discovered. Since then, unfortunately, no

more material has been reported, and it seems desirable at present to

name and describe the species.

M. Weeksii is a species which seems at present to have its nearest

affinities with M. chthonoplastes (Mert.) Thuret, on the one hand, and

M. acutirostris (Crouan) Gomont, on the other. It differs from the

first in the character of the sheath, being very much more indefinite,
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gi'latiiious and aiuorplious, in having fewer trichomes within the

sheath, and in the trichomes being larger and the cells much shorter.

From tile latter it ditl'ers in having smaller trichomes with shorter

cells, in not having the ends long attenuated and very acute-conical

as has that species according to the figures and descriptions given by

Crouan. The trichomes in M. Weeksii begin to taper about 6 to 10

cells back of the apex.

Microcoleus confluens Setchell et Gardner s]x nov.

Plate 40, fig. 25

Filis erectis, strata coeruleo-viridia, com])acta, spongiosa ad saxa

indefinite expansa formantibus ; vaginis gelatinosis. moderate amplis,

superficie irregularibus. hyalinis, homogeneis, primo distinctis aut

demum diffluentibus; trichomatibus in vaginis 1-8, distinctis aut laxe

intricatis : levissime ad dissepimenta constrictis, 4-4. o/a diam., rectis

et ad apices non attenuatis; eellulis 2-4-plo brevioribus, cytioplasmate
homogeneo ;

cellula apicali moderate rotundata, membrana apicali
leviter incrassata.

Filaments erect, forming a blue-green, compact, spongy stratum of

indefinite expansion on rocks ; sheath gelatinous, moderately ample,
irregular on the surface, hyaline, homogeneous, distinct at first or

later diffluent
;
trichomes 1-8 in a sheath, separate or loosely entwined,

very slightly constricted at the dissepiments, 4-4.5/x diam., straight and
not attenuated at the apices ;

cells 2-4 times shorter than the diameter,

protoplast homogeneous; apical cell moderately rounded, end wall

slightly thickened.

Forming a spongy stratuni in comj)any witli other s])e('ies of

Myxophyceae on rocks in the upper part of the littoral belt. Lands
End, San Francisco, California. Type no. 1641, Gardner.

The species of the genera Microcoleus and Hydrocoleum inter-

grade. Microcoleus is the older of the two genera having been estab-

lished by Desmazieres in 1823, based upon Canferva chthonoplastes

]\Iertens {in Ilornemann, Flora Danica, 1818, tab. 1485). Kuetzing

established Hydrocoleum in 1843 (p. 196), and transferred to the

genus his Vaginaria saxicola and V. racomitrii. The forms upon
which each genus were originally founded are quite distinct. Typical

Microcoleus includes forms with numerous tightly entwined trichomes

within firm, fairly regular unbranched sheaths. The trichomes are

usually small, more or less pointed at the ends, mostly ranging below

lix in diameter, except M. subtorulosus which is 6-10^ in diameter, and

the cells are generally longer than the diameter.

The majority of the species which have thus far been placed in

Hydrocoleum have fewer trichomes in a sheath, which is often more



472 University of California Publications in Botany [^'^ol. 6

or less branched and which is commonly less firm and in some cases

even wholly difflnent. The trichomes are large, as a rule, with cells

shorter than the diameter, the end cells usually blunt with thickened

end cell walls. Borzi, however, has placed a species from New Guinea

in this genus although it is but 2/a in diameter.

Microcoleus confluens does not conform wholly to the characters of

either of the two above mentioned genera. It has the few trichomes

and diffluent sheath of a typical Hydrocoleum but has the small tri-

chomes of a typical Microcoleus.

Calothrix rectangularis Setchell et Gardner sp. nov.

Plate 40, fig. 21

Fills simplicibus aut interdum parce pseudoramosis, basim algis

variis affixis, juvenis prostratis, mox erectis, 400-500/i, altis, ad basim

24-28ja diam.
;
trichomatibus basim 16-18ja diam., superne usque ad

sub apicem longe attenuatis delude in pilo brevi abeuntibus : cellalis

2-4^ longis, cytioplasmate tenui granulato, dilute coeruleo-viridi ;

vaginis juvenis hyalinis, aetate provecta dilute luteis, ad apices

strictis; heterocystis basilaribus et intercalaribus, basilaribus sphaer-

icis aut subconicis, intercalaribus plus minusve elongato-cylindricis

pro parte majori singulis et prope basim triehomatis, 18-25/^ longis

et 16-18/x diam.

Filaments simple or occasionally sparsely branched, attached at

the base to various other algae, prostrate when young, soon becoming

erect, 400-500/x long, 24-28/* diam. at the base; trichomes 16-18/x

diam. at the base, tapering gradually upward nearly to the apex, then

rather abruptly ending in a short hair; cells 2-4/i, long, protoplasm

finely granular, pale blue-green ;
sheath hyaline when young, chang-

ing to light yellow with age, strict at the apex ; heterocysts basal and

intercalary, the basal spherical to subconical, the intercalary cylind-

rical, usually single, near the base of the trichome, 18-25,a long, tlie

same diameter as the trichome.

Epiphytic on various species of marine algae, near low-tide level.

East Sound, Orcas Island, Washington. Type no. 2365, Gardner.

This species comes within the range of measurements stated hy

Bornet and Flahault (Rev. I, 1886, p. 359) for the diameter of the

filaments of C. Crustacea Thuret with which it seems to be most closely

related
;
the filaments are, however, much shorter than the measure-

ments given for that species. The small size, the habit of growth on

other algae, the presence of cylindrical, intercalary heterocysts

always near the base of the trichomes, the infrequency of branching,

and the strict sheath seem sufficient to separate this species from any

of the forms of C. Crustacea. The cylindrical heterocysts above men-

tioned, appearing rectangular to the view, are sufficiently striking to

suggest the specific name.
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Calothrix robusta Setchell et Gardner sp. nov.

Plate 40, fig. 22

Fills oaespltosis, aut baslni ad saxa affixls, et erectls aiit metlio

affixls et utroque fine erectls, leviter fiexuosis, cylindricis, 1-2 mm.
altis, 30-40/A dlam.

;
trichomatibns prope cylindricis sed ad apicem

abrupte atteiiiiatis, raro i)S('u(lo-ramosis, noii toi-ulosis, 16-20/li diam.,
laete eoeruleo-viridibus

;
cellulis 2-3/>(, longis, minute et uniformlter

granulatls; vaglnis hyallnls aut aetate proveeta dilute lutels, lamel-

losis, 7-8/i, crassls, ad apicem juvenls clausls; heterocj'stis basilaribus

multo compressis, 1-4 seriatis.

Filaments caespitose, attached at the base and erect, or attached
at the middle and both ends erect, somewhat flexuose, cylindrical,
1-2 mm. long, 30-40/a diam.

;
trichomes nearly cylindrical throughout,

very al)ruptly pointed at the apex, rarely branching, not torulose,

16-20;u, diam., bright blue-green, cells 2-3/x long, finely and uniformly
granular; sheaths hyaline or slightly yellowish with age, lamellose,

7-8ju, thick, closed at the apex when young; heterocysts basal, much
compressed, 1-4 seriate.

Forming a caespitose layer on rocks in small tide pools near

high-tide level. Cypress Point, Monterey County, California. Type
no. 3397, Gardner.

The material of this species shows but few heterocysts and these

are all basal, and usually much compressed, and occasionally 2-4

seriate. It has a thick firm sheath and this remains closed at the

apex for some time. The branching, so far as observed, is through a

rupture either on the side of the sheath apparently caused by rapid

growth of the trichome in that part, the closed sheath at the apex not

expanding as rapidly as the trichome elongated, or more commonly a

breaking through the sheath at the base of procumbent filaments.

Dichothrix seriata Setchell et Gardner sp. nov.

riate 40, fig. 20

Strato caespitoso, 1-1.5 mm. alto, fills erectls, 25-3;V diam.

erectls, repetite et plus minusve fasciculato-pseudo-ramosis. ranndis

ultimis plerumque strictis, acuminatis; vaginis homogeneis, amplis,

inferne hyallnls, superne luteo-fuscis, strictis non aut leviter ocreatis ;

trichomatibus aeruginosis, 9-11
ju, diam., prope cylindricis apicibus

abrui)te acuminatis non piliferis; pseudoramis fasciculatis in vagina
communi deorsum longe inclusis

;
cellulis 2.5-3.5|u, longis ; heterocystis

basilaribus, 2-6 seriatis, in magnitudine inferne in seriebus diminu-

endis, subsphaericis ad discoideis.

Filaments forming a caespitose stratum on rocks, 1-1.5 mm. high,

25-35/x diam., erect, repeatedly more or less fasciculately pseudo-

branched, ultimate* i)ranc]ies mostly strict, acuminate ; sheatli homo-

genous, ample, hyaline below, yellowish lirown above, strict, not

ocreate or only slightly so; trichomes aeruginous, f)-ll,a diam., almost
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cylindrical, with acuminate apices ;
branches long included in the

common sheath; cells 2.5-3.5/* long; heterocysts basal, 2-6 seriate,

diminishing in size downward, snbspherical to disk-shaped.
Growing on rocks interspersed with Rhodochorton Rothii (Turt.)

Naeg., in sheltered localities along high-tide level. Cape Flattery,
Washington. Type no. 3832, Gardner.

Of all the known forms of Dichothrix, D. seriata seems most

closely related to D. rupicola Collins (1901, p. 290), from which it

differs in having longer filaments with greater diameters which are

more strict at the apices, in having seriate intercalary heterocysts

as well as basal, and in the sheaths not being ocreate.

Dichothrix minima Setchell et Gardner sp. nov.

Caespitibus microscopicis, densis, 80-140/a altis
;
trichomatibus

panels, 2-5, fere in vagina communi inchisis, dilute aerugineis, repe-
tite et dichotomo pseudoramosis, e heterocystis superne lente atten-

uatis, leviter torulosis, in pilis hyalinis longis abeuntibus ; cellulis

basilaribus 4-5/i. diam., quadratis aut paululum longioribus, homo-

geneis ;
cellulis pilorum, 0.8-1/x diam.

; heterocystis basilaribus,

singulis, sphaericis aut subconicis, quam cellulis trichomatis paululum
majoribus ; vaginiis strictis, primo hyalinis, mox fuscescentibus et dis-

tinctis.

Filaments forming small, dense clusters 80-140/i high ;
trichomes

few, 2-5, and almost wholly included within the connnon sheath, pale

aeruginous, tapering gradually upward from the heterocyst, slightly

torulose, ending in a long hyaline hair ; basal cells 4-5/x diam., quad-
rate or slightly longer, homogeneous; hair cells 0.8-1/x diam.; hetero-

cysts basal, single, spherical or subconical, slightly larger than the

trichomes
;
sheath strict, at first hyaline, soon becoming brown and

distinct.

Growing in small tufts on EnteromorpJia sp. along high-tide level

and above. Chuckanut Quarry, near Bellingham, Washington. Type
no. 544, Gardner.

The type material of Dichothrix minima was collected in July,

1899, and sent to Professor W. A. Setchell. There was a very small

quantity and it was placed in the Herbarium of the University of

California under no. 100341, awaiting the accumulation of other

material. We have not had an opportunity of visiting the locality

since and other material has not been reported from elsewhere. It is

hoped the appearance of its description here may stimulate further

search for it.
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Rivularia mamillata Sotchell et Gardner sp. nov.

Plate 40, fig. 19

Thallis 0.5-1 mm. diam., laete coerideo-vii'idibus aut fiiscescent-

ibiis, sphaericis aut difformibus, plus minusve coutluentibus, strata

C'ongesta et pulvei-ulenta formantibus aut Mvxophyceis aliis sparse
immixtis; fiilis repetite pseudoramosis, superne late divergentibus ;

vaginis inferne hyalinis, superne luteo-fuscis, inferne distinctis

superne tenuibus, oereatis
;
trichomatibus e basi superne lente et longe

attenuatis, in pilis hyalinis longisque abeuntibus, basim 4^5^ diam.,
leviter torulosis; cellulis 2-5/a longis, coeruleo-viridibus, distincte

granulatis ; heterocystis s]ihaerieis ad truncato-conieis, 5.5-8/x diam.
Thallus 0.5-1 mm. diam., bright blue-green or brownish, spherical

or irregular in outline, more or less confluent, forming congested,

pulverulent layers, or scattered among other ]\Iyxophyceae ;
filaments

repeatedly false-branched, spreading widely above; sheath hyaline
below, yellowish brown above, distinct below but very thin above,

ocreate, trichomes tapering gradually from the base upward, terminat-

ing in a long hyaline hair, 4— 5/j, diam. at base
;
cells 2-5/a long, slightly

torulose, blue-green, decidedly granular ; heterocysts spht^rical to

bluntly conical, 5.5-8ju, diam.

Growing on decaj^ing logs along high-tide level in somewhat shaded
localities. Cape Flattery, Washington. Type no. 3829, Gardner.

This species is closely related to R. ttitida Ag. but has more dis-

tinct, ocreate sheaths, larger trichomes Avith shorter cells, and a less

ample thallus.

Brach5rtrichia afiinis Setchell et Gardner sp. nov.

Plate 41, figs. 27, 28

Thallis parvis, 0.5-2 cm. diam., profunde plicatis, bullatis, caver-

nosis, cartilagineis, dilute caeruleo-viridibus aut aetate provecta fus-

cescentibus
;
fills intricatis, inferne laxe intertextis, superne densissime

stipatis parallelisque et in pilis tenuibus abeuntibus ; cellulis filorum

interiorum inferiorum leviter ventricosis, 4-5/^ diam., 1.5-2-plo longi-

oribus; cellulis iniVi'iiis filorum erectorum sphaericis aut.doliifonnibus,

7-9/x. diam.; supernis l/x diam.; heterocystis sphaericis aut leviter

depresso-sphaericis.
Thallus small, 0.5-2 cm. diam., deeply plicate, bullate, cavernous,

cartilaginous, light blue-green or brownish with age; filaments in-

tricate, loosely intertwined below, very densely crowded and parallel
above and tapering gradually into delicate haii-s ; cells of the lower
interior filaments slightly vontricose, 4-5/a diam., 1.5-2 times as long
as broad

;
cells of the erect filaments spherical or doliform toward the

base, 7-9/x diam., terminal cells 1/u, diam.
; heterocysts spherical or

slightly compressed.
Growing in rock pools in the middle littoral belt. Laguim Beach,

Orange County, California.
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Brachytrichia Quoyi Guernsey, Notes on Mar. Alg., 1912, p. 195;

Collins, Holden and Setchell, Phyc. Bor.-Amer. (Exsicc), no. 2106,

type (not of Bornet and Flahanlt).

Brachytrichia Quoyi was accredited to our coast by Bornet and

Flauhault (Rev. II, 1886, p. 373) on the authority of Grunow. It

has not been possible in this study to compare our plant with the type

of Agardh's Nostoc Quoyi from the Mariana Islands, nor with Zanar-

dini's Brachytrickia rivularioides from Sarawak, Borneo, but compari-

son has been made with B. Quoyi from Woods Hole, Massachusetts,

which, as has been suggested by Collins, probably was introduced

some years ago from some of the southern islands through the instru-

mentality of guano ships or other human agencies. It has also been

compared with material of the same species from the Philippine

Islands.

Our plant is much smaller than those of B. Quoyi from Woods

Hole and from the Philippines, the specimens at Woods Hole some-

times measuring up to 7 cm. in diameter. The largest specimen yet

seen of B. a/finis measures about 2 cm. in diameter, the greater majority

being less than 1 cm. It is also much more firm and cartilaginous,

more profusely lobed and saccate. The cells are in general slightly

larger and the filaments more profusely branched.

The branching of filaments in Brachytrichia is unique. The

filaments at first are more or less horizontal. At certain points in

them lateral loops, sometimes only a few cells long, at other times

many cells long, are formed (pi. 41, fig. 27). One cell at the end of

the loop divides lengthwise cutting off a cell which becomes the basal

cell of a branch which develops toward the surface of the frond, giving

the appearance of dichotomous branching, although virtually a single

filament gives rise to a single lateral branch at certain intervals.

Occasionally after the cortical portion of the thallus becomes dense,

branches develop without the formation of loops (pi. 41, fig. 28). This

is in reality true branching, for the erect filament is connately joined

to the parent filament. Soon a heterocyst is formed near the base of

the erect brancli and eventually the upper part develops into a Calo-

thrix-like filament tapering to a very delicate hairlike point. Other

intercalary heterocysts may appear. These masses of erect parallel

filaments form the cortical portion of the thallus.

The genus Brachytrichia has hitherto been placed among the

Rivulariaceae, on account of the erect, tapering trichomes which occa-

sionally 7Tiay become detached from the parent trichomes and thus
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resemble very eloseh' those of a simple Calothrix or a Rivularia. The

nature of the branching of Brachytrichia does not seem to have been

thoroughly explained previously, or perhaps not sufficiently weighed

when its phylogenetic position was first determined. In the group

M'ith non-tapering, cylindrical trichomes the family Stigonemaceae

was created to receive those heterocysted species which have true

branching, while in the group with tapering trichomes the family

RiAiilariaceae was created for those heterocysted forms with false

branching. The character of true branching, that is, branches con-

nately joined, is thus to be weighed as against tapering trichomes in

determining the phylogenetic position of Brachytrichia. In our

opinion the former outweighs the latter and it is here proposed to

remove it from among the Rivulariaceae and place it among the

Stigonemaceae where its relationship seems to be closest to Ma.sti-

gocolcus.

In conclusion, it gives me pleasure to acknowledge the many help-

ful suggestions of Professor W. A. Setchell in the preparation of this

paper. He concurs with me in proposing the new species and has

furnished their Latin diagnoses.
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EXPLANATION OF PLATES

All of the I hawings except figure 30 of plate 41 were made by Dr. Helen M.

Gilkey under the direction of the writer. Figure 30 of plate 41 was drawn by

Mr. H. N. Bagley under the direction of Professor W. A. Setchell.

PLATE 38

Placoma violacea Setchell and Gardner

Fig. 1. Habit sketch of the thallus.

Fig. 2. Perpendicular section through young confluent thallus showing the

more or less radial arrangement of the cells.

Fig. 3. Surface view of a group of cells.

Dermocarpa protea Setchell and Gardner

Fig. 4. A series of gonidangia illustrating different shapes and sizes. X 250.

Fig. 5. A group of cells showing various stages of gonidial formation.

X 250.

Anacystis eldbens (Kuetz.) Setchell and Gardner

Fig. 6. Surface view of a colony, showing tendency to break up into

groups of cells. X 125.

Fig. 7. A single group of cells from the colony. X 500.

Xenococcus Cladophorae (Tilden) Setchell and Gardner

Fig. 8. A group of vegetative cells in various stages of growth and inter-

spersed gonidangia. X 250.

PJeurocapsa eniophysaloides Setchell and Gardner

Fig. 9a-g. A series of vegetative cells in various stages of development.

h'i, two gonidangia. X 250.

Fig. 10. Section view through a large colony showing the somewhat en-

tophysaloid arrangement of groups of cells. X 250.
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PLATE 39

Xenocoecus GilTceyae Setchell and Gardner

Fig. 11. Group of vegetative cells and gonidangia in various stages of

development, a. Gonidangium with sterile base; b. group of young vegetative
cells. X 500.

Xenocoecus ipyriformis Setchell and Gardner

Fig. 12. Groups of vegetative cells as viewed from different angles, and

three gonidangia. X 500.

Xenocoecus acervatus Setchell and Gardner

Fig. 13. Vegetative cells, some showing cell divisions, others showing a

heaped-up condition as seen in median plane view of the host. X 500.

Bermocarpa sphaerica Setchell and Gardner

Fig. 14. Vegetative cells and gonidangia: a-h, with the wall still in posi-

tion; and e-d, showing where the walls have dissolved in position. X 500.

Fleurocapsa gloeocapsoides Setchell and Gardner

Figs. 15-16. Groups of vegetative cells in various stages of development.
X 500.

Fig. 17. Showing formation of gonidia. X 500.

Arthrospira hreviarticulata Setchell and Gardner

Fig. 18. An individual showing the loose spiral, doubled and entwined

upon itself.
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PLATE 40

Fig. 19. lUvularia mamiUata Setchell and Gardner. X 250.

Fig. 20. DicJiothrix seriata Setchell and Gardner. X 125.

Fig. 21. Calothrix rectangularis Setchell and Gardner. X 125.

Fig. 22. Calothrix robusta Setchell and Gardner. X 125.

Fig. 23. Flwrmid'mm hormoides Setchell and Gardner. X 500.

Fig. 24. Microcoleus Weeksii Setchell and Gardner. X 500.

Fig. 25. Microcoleus coufiuens Setchell and Gardner. X 500.
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PLATE 41

Arthrospira breviarticulata Setchell and Gardner

Fig. 26. An individual showing the general characters of a plant taken

at random.

Brachytrichia affinis Setchell and Gardner

Fig. 27. A section view through the cortex of a young thallus showing
the characteristic method of branching, and young hairs. X 330.

Fig. 28. A section view through an old thallus showing true branches

springing directly from the main filaments without the formation of loops.

X 330.

Symploca funicularis Setchell and Gardner

Fig. 29. Portion of a single filament showing the characters particularly
of the terminal cell. X 330.

Pleurocapsd entophysaloides Setchell and Gardner.

Fig. 30. Showing the characteristic manner in which the groups of

colonies arrange themselves in the stratum, after the manner of Entophysalis.
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NEW PACIFIC COAST MARINE ALGAE IV

BY

NATHANIEL LYON GAEDNER

Anabaena propinqiia Setchell et Gardner sp. nov.

Plate 42, fig. 1

Strato teimissimo. laete coenilpo-viridi ; triehomatibiis flexnosis.

2.6-3/x diam., vauinis distincti.s; celliilis siibquadratis, 1.8-3/i, loiigis,

eylindricis. ad dissepimenta conspicua leviter constrictis
;

cellulis

terminalibns obtiisis aiit acute conieis; heterocystis snbsphaerieis ant

eylindricis, 3.5—4.5;a cras.sis. 5-7fx longis; sporis snbsphaerieis ant late

elliptieis, 5.5-7;u crassis. T-O/x longis, catenatis. ab heterocystis reniotis

evolntione centrifuga. membrana externa levi. hyalina.
Stratnm very thin, light bine-green ;

trichomes flexnons. 2.6-3/x

diam., with a distinct sheath; cells snbqnadrate. 1.8-3/x long, cylin-

drical, slightly constricted at the dissepiments which are very distinct ;

terminal cells varying from blnnt to acnte conical
; heterocysts snb-

spherical to cylindrical. 3.5-4.5(U, diam., 5-7 /a long; spores snbspherical
to broadly ellipsoidal, 5.5-7/i. diam., 7-9/Lt long, catenate, remote from
the heterocysts. developing centrifngally, membrane smtwth, hyaline.

Forming a thin stratnm, more or less eontinnous, on Biippia
mnritimn. Tn pools in a salt marsh, West Berkeley, California. Type
no. 1423, Gardner.

Anabaena variahilis Collins, Holden & Setchell, Phyc. Bor.-Amer.

(Exsicc), no. 1209.

Anabaena propinqua appears to be closely related to A. variabilis

Kuetz., but eon^parison with authentic material of that species from

the herbarinm of Thnret contributed by Dr. Bornet (Herb. I"^niv. Calif,

no. 100300) shows sufficient differences to warrant the establishment

of a new species to receive our plant. Tt differs from A. variabilis

Kuetz. in the .smaller dimensions of all parts of the plant, vegetative

cells, heterocysts and spores, which are also more nearly spherical than

in A. variabilis and have hyaline walls instead of brown as in that

species.

urn: . .
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Ulothrix pseudoflacca f. maxima Setchell et Gardner forma nov.

Plate 42, fig. 6

Filis brevibus, plus miniisve contortis, hibrieis, atroviridibus,

16-36/A, viilgo 28-32/x diam.
;
cellulis brevibus, 4-8/t longis ; parietibus

cellularum 4-5/a crassis, horaogeneis hyalinisque ; chromatophoris in-

complete annulatis parietes externos cellularum totaliter investienti-

bus sed unilateraliter anguste fissis; pyrenoideis conspicuis; cellulis

generativis non moniliformibus.

Filaments short, somewhat contorted, lubricous, dark green, 16-

82;^, mostly 28-32/x diam.; cells short, 4^8/* long; cell wall 4-5;U. thick,

liomogeneous and hyaline; chromatophore broken slightly on one side,

but filling the length of the cell
; pyrenoid conspicuous, reproductive

cells not moniliform.

Growing on rocks and on various other small algae, along high-
tide level or even above. Lands End, San Francisco, California.

Type no. 4125, Gardner, November, 1917.

This is the only locality in which this species of Ulothrix has been

observed. It is quite inconspicuous, often being located on the shaded

portions of rocks, or obscured by the presence of other small algae,

Bangia, EnteromorpJia, Ulva, etc. It may grow in small tufts or,

more often, evenly, but rather sparsely, distributed. They are rarely

one centimeter long and are mostly only three to five millimeters long.

This form seems scarcely to be distinguished from U. pseudoflacca

f. major (cf. "Wille, 1901, p. 22, pi. 2, figs. 64^81). It agrees almost

perfectly with AVille's description and figures, excepting in the size.

The filaments are from 16-36/^ in diameter, and the majority are of

the larger diameters, 28-32;u,. The diameters given for U. pseudoflacca

f. minor are 8-16ju, and for f. major are 10-22ju,.

The gametangia are formed in.any of the cells without increase in

their diameter, however the length may be greater than in the vegeta-

tive cells. This is particularly noticeable in cells that have been

belated in forming gametes. The gametangia may become almost

spherical.

Ulothrix pseudoflacca f. maxima is closely related to U. flacca

(Dillw.) Thur. That species is said to have a much greater range of

variation in the diameter of the filaments, and is a much longer plant.

The diameter as given by Collins (1909, p. 185) is 10-25/x, and finally

in the reproductive stage becomes 50jii in diameter. Farlow (1881,

p. 45) says that the filaments of U. flacca become monoliform.
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Codium Setchellii sp. nov.

Plate 42, figs. 10, 11

Thallo aiiiilanato. pnlviiinto. enmpacto, spongioso, 6-10 mm. nsqiie
ad 15 mm. crasso, ad saxa arete adliaefcnte, atroviridi; fills mediiUar-

ibus 12-30/x, diam.: utriciilis forma variabilibus, clavatis, cylindricis
aut nunc sub apieem constrietis, superne truneatis aut leviter rotun-

datis. 65-7 5/x latis, parietibus juvenis ubique tonuibus, aetate provccta

parietes apieales 6-16/.t erassos, lamelloso.s et leves ostendeutibus;

gametangiis cylindricis aut lente fusiformibus. 300-330/x longis, 45-55ju.

crassis. in utriculis singulis ;
trichomatibus nullis.

Thallus forming dense, compact, spongy, irregular cusbions. 6—
10 mm., up to 15 mm. tbick, adhering firmly to rocks; color dark glossy

green ; medullary filaments 12-30/a diam.
;
utricles variable in shape,

clavate, cylindrical, or sometimes constricted below the apex, truncate
or slightly rounded above. 65-75/x. wide, walls thin throughout when
young, the outer ends 6-1 6/x thick, smooth, and lamellose when older;

gametangia cylindrical or slightly fusiform, 300-330/1, long, 45-55/i,
diam., growing singly on the utricles ; trichomes wanting.

Growing on rocks in the lower littoral belt. Central California.

The type is no. 97655 in the Herbarium of the University of California,
collected at Pacific Grove, California, by ]\Irs. J. I\I. Weeks, in Febru-

ary, 1897. Cotypes were distributed in Collins, Holden & Setchell,

Phyc. Bor.-Amer. (Ex.sicc.), no. 523.

Codium adhaerens Anderson, List of Calif. ^lar. Alg., 1891, p. 217;
Howe, A month on the shores of IMonterey Bay, 1893, p. 63 ;

IMcClatchie, Seedless Plants, 1897, p. 351 ; Saunders, Four Siphon.
Alg., 1899, p. 2, pi. 350, figs. 3 a-c, Alg. Harriman Exped., 1901, p.

416; Setchell & Gardner, Alg. N. W. Amer.. 1903, p. 231; Collins,
Green Alg. N. A., 1909, p. 387 (not of Agardh). Codium dimorpJnon
Hurd, Pug. Sound Mar. Sta. Publ., 1916. vol. 1, pp. 211-217. pi. 38,

figs. 1-13; Collins, Green Alg. N. A., Supp. 2, June, 1918 (not of

Svedelius).

The first publication of the occurrence of this incrusting species

of Codium on the Pacific Coast of North America was that of C. L.

Anderson (1891, p. 218) under C. adhaerens Ag. referring to material

collected at Santa Cruz, California. The determination rests upon
the authority of W. G. Farlow. Under the same name it next appeared
ill an article by M. A. Howe (1893, p. 67), the material having been

studied at Monterey Bay, California. J. A. IMcClatchie (1897. p. 351 )

reported it from San Pedro, California. Tt was distributed in Collins.

Tldldcii and Setchell, Phycotheca Boreali-Americana no. 523, in 1898,

from Pacific Grove, California. D. A. Saunders (1899, p. 2. pi. 350,

fig. 3) described it and figured the utricles, ba.sed upon material col-

lected at Point Pinos, IMonterey Bay. California, and at Point Carmel,

about ten miles south of Point Pinos. N. Svedelius (1900. p. 304)
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speaks of it in a discussion of its relation to his C. dimorphum in

which he says,
' ' Eine raoglicherweise nahestehenden Form ist vielleicht

Saunders Codium adhaerens von der nordamerikanischen Westkiiste

(Saunders, Siphon. Alg.), deren Schlauche wenigstens einigermassen

in der Spitze verdickt zu sein scheinen 'slightlj^ thickened at the distal

end.' Indessen bemerkt Saunders nicht iiber einen etwaigen Dimor-

phismus in der Schlauchwanderdickung, die offenbar sehr unbedeutend

ist." Saunders again (1901, p. 416) reports a C. adhaerens as having

been "dredged at Kadiak, at 15 meters depth (350)." The only

comment he makes in this connection follows: "This species usually

grows between tide marks and its occurrence at this depth is excep-

tional." If this is indeed the same species that grows on the coast of

Central California, it is a considerably greater range in latitude, con-

sidering the marked differences in temperature of the waters of the

two localities, than the great majority of algae are known to thrive

in normally. Since Saunders reported it in the north, Codium Ritteri

Setchell & Gardner has been published (1903, p. 231), based upon a

single specimen collected b}^ W. E. Ritter in two or three fathoms of

water at Berg Bay, Alaska. Later Josephine E. Tilden found C.

Bitteri in considerable abundance at Port Renfrew, on the west coast

of Vancouver Island, and distributed it in her America^i Algae as no.

370, under C. adhaerens. Still later both T. C. Frye and G. B. Rigg

of the University of Washington have collected C. Bitteri in Alaska,

growing in the sublittoral belt. It probably is rather generally dis-

tributed from Vancouver Island northward, possibly to the Bering Sea.

I have not seen the Saunders' specimen of C adhaerens from Kadiak

{loc. cit.), but in view of its incrusting habit, and its habitat in the

.sublittoral belt, it is to be suspected that his C. adhaerens should be

referred to C. Bitteri. Setchell and Gardner (1903, p. 231) referred

to the report of Saunders' Kadiak specimens of C. adhaerens and

added to the list of localities a collection of my own from the west

coast of AVhidbey Island, Washington, and in July, 1917, I collected it

at Sitka, Alaska. F. S. Collins (1909, p. 387) describes C. adhaerens

and gives its range as "Vancouver to California," and again (1913,

p. 105) listed it from Vancouver Island.

Recently Annie M. Hurd has published the most extensive account

of the plants that have passed for C. adhaerens in the vicinity of the

Puget Sound Marine Station at Friday Harbor, San Juan Island,

Washington (Hurd, 1916, pp. 211-219, pi. 37). Through the courtesy

of Svedelius she secured a portion of the type material in liquid of
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his Codium dimorphum from West Patagonia, and after comparison

came to the conclusion that the plants from Patagonia and those from

Puget Sound are identical, and refers the Puget Sound material to

C. dimori^hum. F. S. Collins, in a recent publication (1918. p. 88),

has accepted Miss Ilurd's interpretation, and, in addition, has referred

all of the previously reported C. adhacrens of the Pacific Coast of

North America to C. dimorphum. After having studied material of

the so-called C. adhaerens from a number of localities ranging from

Sitka, Alaska, to Laguna Beach, Southern California, and also having

had an opportunity, through the courtesy of INIiss Hurd, of examin-

ing a bit of the; type material of Svedelius's C. dimorphum, I do not

find myself in accord with the published views of either ]\Iiss Hurd

or Mr. Collins, as to the identity of these two groups of plants. After

having also compared our Pacific Coast "C. adhaerens" with the

material of that species from Italy, it seems quite certain that no

true C. adhacrens has been found on our coast, a conclusion at which

Collins has also arrived. The most of the material which I have

examined seems more closely related to the Patagonian species than

to the European, but sufificiently different from the Patagonian C
dimorphum to warrant the establishment of a new species, for which

I am proposing the name Sctchellii.

From the various collections mentioned above, I have selected as

the type a specimen collected in February, 1897, at Pacific Grove,

California, by ]\Irs. J. M. Weeks. The cotypes were distributed as

cited above. The material is in full fruit and seems to be typical of

the species as it grows on the coast of Central California. All of the

other material which I have examined from the Pacific Coast is sterile

and represents considerable variation in the vegetative characters, par-

ticularly in the shapes and sizes of the utricles, from the type material.

However, I am provisionally referring them all to C. Setchellii, await-

ing further careful comparison and extended study, particularly of

the plants growing in the northern portion of the range, and during

the fruiting season, which seems to be mostly in the winter, when a

final and more satisfactory disposition of them may be made.

The chief differences between C. Setchellii and C. dimorphum are

in tlie characters of the utricles and in the method of growth of the

fronds. The utricles of C. dimorphum, as described and figured by

Svedelius, and as shown in the material which I have examined, are

of two modifications, those with thin end walls and those with thick

and lamellate end walls. The former are 5-lfj. thick, and the latter
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are up to 80/^ thick. The thickened utricles on the material at my
disposal are in the margin, and especially in the underside of the

thallus, and those on the underside of the thallus are not fruiting.

Another characteristic feature of the thick walled utricles, which has

not been mentioned either hy Svedelius or by Miss Hurd. is the

papillate thickenings on the outer surface of the thickened portion

(pi. 42, fig. 8). This character does not appear at all in any of the

specimens which I have referred to C. Setchellii. The first notice pub-

lished of such modifications of the end walls of Codium utricles is

that of Howe (1914, pp. 45, 46) as occurring in his C. foveolatum.

Some years ago Professor Setchell noticed similar markings on the

utricles of a Codium from Hawaii, probably undescribed. In this

connection, I may mention a modification of the end walls of a speci-

men labelled C. adhaerens collected by M. A. Howe (no. 2055, Herb.

Univ. Calif, no. 77292), from Porto Rico, differing from all of the

above mentioned modifications in being on the inside surface of the

wall (pi. 42, fig. 9). Similar modifications may have previously been

overlooked on other described species, but in those in which it occurs

it seems of sufficient diagnostic value as to be useful in making specific

distinctions.

The fronds of C. dimorplium, as described and figured by Svedelius,

are variously separated more or less into small lobes and are 5 mm.

thick. Tho.se of C. Setchellii are widely expanded, at times more or

less lacerated, and are up to 15 mm. thick.

C. Setchellii differs from C. difforme Kuetz. as figured by Vickers

(1908. pi. 25) in having the utricles less branched and with thicker

end walls, and in having the sporangia much longer and narrower than

in that species.

Rhizoclonium lubricum Setchell et Gardner sp. nov.

Plate 42, fig. .5

Fills flaccidis, Inbricis. totaliter cylindrieis. 3-4.5 dm. Inngis, laete

viridibus; segmcntis 35-50/x. vulgo 40/x, diam.. quiescentibus 4-6 plo

diam., post divisionem 1-2 plo diam., longis ; chromatophoris parietal-
ibus laxe reticulatis; pyrenoideis parvis, numerosis, in segmentis quies-

centibus, 40-50; parietibus 2fj. crassis, homngeneis; ramis rhizoideis

Curtis non septatis, cum cellulis generantibus continuis, sparsis;

zoosporis gametibusque ignotis.
Filaments flaccid, lubricous, straight, cylindrical throughout, 3-

4.5 dm. long, pale green ; segments 35-50|a, mostly 40/a diam., resting
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segments 4-6 diam. long, after division segments 1-2 diam. long;

eliromatophore a coarse, parietal network ; pyrenoids small, numerous,
40-50 in resting segments; wall 2/a thick, homogeneous; rhizoids short,

mere prolongations of cells, non septate, rare
; zoospores and gametes

unknown.

Growing attached in mud, or floating on mud flats between tides.

Roche Harbor. Washington, and Berkeley and Alameda, on the shores

of San Francisco Bay. California.

This form closely resembles 7?. riparium f. validum Foslie, ))ut is

practically free from rhizoids, has tliiinier walls and larger and

longer segments. From li. implexum it differs in having broader,

straighter filaments of very different consistency, as well as usually

longer segments. TTnlike other species of Rhizoclonmm, it is very

lubricous, in mass, having the consistency of a Spirogyra.

Hormiscia sphaerulifera Setchell et Gardner sp. nov.

Plate 42, fig. 2

Filis maxime lubricis, laete viridibus, corpore protoplasmatico
siccitate atro viridi. 4-6 cm. longis, usque ad 700/* cliam.. ad basim

abrupte attenuatis, superne diametro uniformibus; rhizoideis intra-

matricalibus e 15-20 segmentis oriendis aifixis; segmentis 0.5-2-plo
diametro longioribus, juvenis cylindricis, maturitate sphaericis;

chromatophoris taeniatis annulatis parietalibus juvenis tenuibus fene-

stratisque, aetate provecta solidis imperforatisque ; pyrenoideis parvis,
numerosis.

Filaments very lubricous, bright green, protoplast becoming dark
when dry, 4-6 cm. long, up to TOO/i diam., tapering abruptly at the

base, of nearly luiiform diameter above, attached by intramatrical

rhizoids. from 15-20 segments; segments 0.5-2 times as long as the

diameter and cylindrical when young, becoming almost spherical at

maturity; chrbmatophore a thin fenestrate band when young, becom-

ing solid when nearing the reproductive stage, pyrenoids small,

numerous.

Growing on boulders in the extreme lower littoral belt. AVest Coast
of AVhidbev Island. Washington. Tvpe no. 671 (Herb. Univ. Calif, no.

98547), Gardner.

Urospora Wor)nskiohlii Setchell & Gardner. Alg. X. AV. Amer.,
1903. p. 221 (in part). No. 234, Gardner (Herb.' Univ. Calif, no.

98545) and Collins. Holden and Setchell, Phyc. Bor.-Amer. (Exsicc).
no. 915. sub Urospora Wormskioldii (INIertens) Rosenv. seems to be of

the same species, the plants in general being more mature but in less

typical condition, the material nut having been mounted when fresh.
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Hormiscia vancouveriana (Tilden) Setchell et Gardner comb. nov.

Urospora WormsMoldii Setchell & Gardner, Alg. N. W. Amer..

1903, p. 221 (in part). Hormiscia Wormskjoldii Collins, Green Alg.
N. A., 3909, p. 368 (in part). Urospora Wormskjoldii f. vancouveriana
Tilden. Amer. Alg. (Exsicc.) no. 381.

Comparison of Miss Tilden 's plant with material of Urospora

Wormskioldii (Mert.) Rosenv.. collected by J. Vahl in May, 1831,

at Godthaab, Greenland, the type locality, has convinced us that her

Vancouver Island plant is a distinct species, based chiefly upon the

following differences: (1) much larger segments, up to 3mm. in

diameter; (2) a much more dense chromatophore with smaller open-

ings; and (3) the mature segments much more nearly spherical.

Hormiscia grandis (Kylin) Setchell et Gardner comb. nov.

Plate 42, fig. 3

Growing on rocks in the upper littoral belt. West shore of

Amaknak Island, Bay of Unalaska, Alaska. No. 3279 (Herb. Univ.
Calif, no. 98535), Setchell.

Urospora penicilliformis Setchell & Gardner. Alg. N. "W. Amer.,
1903, p. 220 (in part). Urospora grandis Kvlin, Studien ueber Algen-
flora, etc., 1907, p. 18, fig. 3.

Number 514 (Herb. Univ. Calif, no. 98533), Gardner, collected in

May, 1899, at Esquimalt, British Columbia, seems also to belong to

this species. The segments are mostly shorter than the measurements

given by Kylin, and also shorter than the Alaska specimen quoted

above. The segment walls are also thinner. The material is young,

which may very probably account for the differences.

The author is indebted to Professor W. A. Setchell for his critical

examination of this paper and for the Latin diagnoses.
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EXPLANATION OF PLATE

PLATE 42

Figures 1, 2, 5, 6, 7, 8, 10, and 11 were drawn by Dr. Helen M. Gilkey, and

the others by Miss Almeda H. Nordyke, under the direction of the author.

Andbaena propinqua Setchell & Gardner

Fig. 1. A group of plants. A, Young plants, the others are fruiting plants,

showing extremes in the variation in shapes of spores. X 500.

Hormiscia sphaerulifera Setchell & Gardner

Fig. 2. A, Basal portion of filament showing intramatrical rhizoids. B,

Vegetative cells in the median portion of the filament. C, An empty sporangium.

X 25.

Hormiscia grandis (Kylin) Setchell & Gardner

Fig. 3. A, Basal portion of filament showing numerous intramatrical rhizoids.

B, Two zoosporangia of moderate size. C, A long typical zoosporangium, empty.

T), Moderate sized vegetative segments. X 80.

Hormiscia penicilliformis (Both) Fries

Fig. 4. A, Sporeling with rhizoid penetrating a filament of Ulothrix facca.

B, Basal portion of a young filament, showing a few intramatrical rhizoids.

C, Characteristic zoosporangia. D, Young vegetative segments. No description
is given of this species. X 80.

Bhizoclonium lubricum Setchell & Gardner

Fig. 5. A, Terminal portion of a young filament with short segments. B.

Terminal portion of a filament with long, "resting" segments. X 160.

ZJlothrix pseudoflacca f. maxima Setchell & Gardner

Fig. 6. A, B, Vegetative filaments. C, Sporangia. X 250.

Codium dimorpJium Svedelius

Fig. 7. A young utricle with an empty sporangium. X 80.

Fig. 8. A terminal portion of a utricle, showing the extremely thick, lamel-

late and tuberculate end wall. X 100.

Codium adhaerens M. A. Howe

Fig. 9. Portion of the end wall of a utricle, showing internal modifications.

X 100.

Codium Setchellii Gardner

Fig. 10. Typical utricle and sporangium, showing also the scars of three

pervious sporangia. X 80.

Fig. 11. Showing diff"erent forms of utricles and sporangia.
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Acrodiclidium mexicanum, sp. nov.

Arbor parva : ramis fiisco-pubescentibus : foliis alternis angiiste
ovatis. supra nitentibus glabris, siibtus pubescentibns venis prominulis,

apice obtiisis vel aciitis, ca. 12 cm. longis, 4 cm. latis, petiolis ca. 6 mm.
longis, pubescentibns : paniculis axillaribus qiiam foliis multo brevio-

ribus, pednnciilis ca. 3 cm. longis, pedicellis 1-3 mm. longis; perianthii

segmentis late ovatis, parvis luteolis ; frnctu aucto perianthii tubo

paululum exserto, periantho aucto ruguloso margine duplici.

Only very immature flowers were collected. The genus heretofore

has been found only in the West Indies and South America. Dr.

Purpus has also found about Zacuapan Zuelania, a genus belonging

to the West Indies. Collected at Tlacoquistla, near Zacuapan. No.

8081. Type, Herb. Univ. Calif. No. 200978.

Acrodiclidium misantlae, sj). nov.

Arbor parva glabra : ramis badiis : foliis alternis ellipticis basi

cuneatis apice acutis, 6-10 cm. longis, 3-4 cm. latis; petiolis ca. 1.4 cm.

longis: paniculis laxis, floribus parvis: perianthii tubo aucto ruguloso;

margine intcriori pai'um exserta rugulosa.

This species is well marked by the rugulose margin of the slightly

exserted inner perianth. A more complete description can not be

written without more perfect specimens. Collected at ]\Iisantla, Vera

Cruz. No. 8145. Type, Herb. Univ. Calif. No. 200935.

Acrodiclidium glabrum, sp. nov.

Arbor parva glabra: ramis cinei-cis: foliis ovato-lanccolatis apice
acutis usque ad 18 cm. longis, 7 cm. latis; i)etiolis 1.7 cm. longis: bacca

2.5 cm. longa, tubo perianthii semi-exserta : perianthii tubo aucto rugu-
loso cupulato margine duplici cincto. Flores desunt.
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This species is easily separated from A. mcxicanum Brandg. by
its larger glabrous leaves and large fruit. All three species bear

acorn-like fruit with the berry seraiexserted from the double-margined

tuberculate perianth. Collected at Zacuapan, Vera Cruz. Nos. 8143

and 8096. No. 2068 distributed as Nectandra ? is this species. Type,

Herb. Univ. Calif. No. 200937.

^ Sedum falconis, sp. nov.

Suffruticosum erectum e radice valida lignosa : caulibus ramosis

glabris ca. 2 dm. altis: foliis alteruis spatulatis paululum furfuraceo-

puberulis, deorsum productis, apice rotundatis, usque ad 10 mm. longis,
i 5 mm. latis : paniculis caules ramosque terminantibus; tioribus aggre-

gatis breviter pedicellatis, pentameris ; sepalis anguste oblongis obtusis

furfuraceis, ca. 2 mm. longis ; petalis liberis lanceolatis purpureo-
lineatis, ca. 7 mm. longis; carpellis erectis, stylis longe subulatis divier-

gentibus eoronatis.

Collected on Cerro del Gavilan, near San Luis Tultitlanapa, Puebla.

No. 4227. Type, Herb. Univ. Calif. No. 136828.

yy Sedum monticola, sp. nov.

Glabrum: caulibus plus quam 6 cm. altis, erassis: foliis obovatis
vel spatulatis apice apiculatis usque ad 3.5 cm. longis, 8 mm. latis:

inflorescentia cymoso-paniculata ramos laterales ca. 3 cm. longos termi-
nanti

;
flori1)us aggregatis breviter pedicellatis ; sepalis oblongis acutis

ca. 4 mm. longis; petalis albis, liberis, late lanceolatis latitudine in-

^ aequalibus ca. 5 mm. longis ; squamellis rotundatis
; carpellis late diver-

gentibus, stylis subulatis eoronatis.

A species with apparently low, thick stems and short lateral

branches bearing crowded flowers. Collected on Ixtaccihuatl. No.

7690. Type, Herb. Univ. Calif. No. 115361.

Rubus scolocaulon, sp. nov.

Caulibus glabris badiis, spinis numerosis validis ca. 6 mm. longis
reeurvatis coinpressis instructis: foliis juvenibus pubescentilxus deinde

glabris, petiolis usque ad 11 cm. longis; foliis plerumque 5-digitatis
ovatis acuminatis basi rotundatis, margine serratis, venis utrinquesecus
7-10; foliolo terminali usque ad 8 cm. longo, 6.5 cm. lato, petiolulo ca.

4.5 cm. longo ; foliolis lateralibus similil)us innilulum minoribus, petio-
lulis usque ad 3 cm. longis: foliolis inferioribus multo minoribus, petio-
lulis ca. 8 mm. longis ;

foliis ramorum floriferorum 3-digitatis : stipulis
ca. 7 mm. longis lineari-lanceolatis : sepalis oblongo-ovatis utrinque
tomcntosis abrui)t(» longe mueronatis: petalis albis ca. 1.5 mm. longis

quam sepalis duplo longioribus. Fructus maturus deest.
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This plant is very distinct from the Alta California species and

resembles some of the ]\Iexican forms. A slight pubescence can be

found on the petioles and petiolules which are armed with numerous

stout recurved spines. Collected on the Sici-ra dc la Laguna of the

Cape Region of Baja California by T. S. Brandegee, where it is not

found in abundance. Type, Herb. Univ. Calif. No. 114643.

Indigofera Purpusii, sji. nov.

Suffrutescens ei-ecta : caule pubcsctniti plus (|uam 5 dm. alto: foliis

ca. 1 dm. longis; foliolis ca. 30, oblongis a])ic'e obtusis nuieronulatis,
basi rotundatis vel cuneatis, utrinque pilis adpi-essis instructis, ca.

1.5 cm. longis, 5 mm. latis; stipulis setaceis basi ampliatis: inflores-

centia ferrugineo-pubcseenti multiflora ; racemis 5-10 cm. longis;

calycis dentibus bi-eviter lateque deltoideis ; vexillo ca. 7 mm. longo,
alls glabris, staminibus ca. 7 mm. longis ; legumine inunaturo arcuato

reflexo, longe acuminato ferrugiiieo-pubescenti, ca. 10-spermo.

Collected on rocks in Barranca de Tenampa, Vera Cruz. No. 8167.

Type, Herb. Univ. Calif. No. 200645.

HESPEROTHAMNUS, gen. nov. Leguminosarum

Calycis lobi inaequilongi, 2 superiores connati
; petala subaequi-

longa, unguiculata; vexillum orbiculatum; alae oblongae, falcatae,

liberae ; carina incurva, o])tusa. Stamen vexillare demum liberum,
cetera in vaginam eonnata

;
antherae uniformes. Ovarium pubescens,

sessile, multi-ovulatum
; stylus incurvus, subulatus, imberbis, stigmate

parvo terminali. Legumen oblongum, plano-compressum. 2-valve,

valvis eoriaceis. Seiniua orbiculata, estrophiolata, funieulo lato, radi-

cula curvata, longa. cotyhnlonibus foliaceis aceumbente. Frutex.

Folia impai'ipinnata, foliolis integerrimis. Flores violacei in racemos

terminales dispositi.

Hesperothamnus littoralis, noiii. nov.

Lonchocarpiis littoralis, Brandg. Zoe, vol. 5, p. 157. This species

is found in canons along the west side of the Cape Region of Baja

California. In Ihe description of Lonchocarpns littoralis the legume

is incorrectly described as indehiscent. Additional collections show

that it finally separates into two valves, which become somewhat con-

torted. The leaves and legume suggest Brongniartia, but the terminal

racemes, the estrophiolate seed and long accumbent radicle do not

belong to that genus. Type, Herb. Univ. Calif. No. 83370.
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Clitoria monticola, sp. nov.

Suffmticosa : eaule erecto, i-ainiilis juvenibus paulnliim piibescen-
tibns : foliis trifoliolatis, foliolis oblongo-lanceolatis basi rotundatis

apice costa excurrenti niucronulatis, ea. 9 cm. longis, 2.5 cm. latis,

supra glabris, subtus praecipue ad venas pubescentibus ; petiolis piibes-
centibus 3-6 em. longis: racemis 3-8-floris. 3-4 em. longis: ealyee
tubuloso ea. 1.5 cm. longo, deutibus ca. 4 mm. longis ;

corolla ca. 2.8 em.

longa ;
ovario pnbescente 3-5-oviilato

; legumine usque ad 4.5 em. longo

glabro; seminibus globosis.

Collected by T. S. Brandegee at El Taste and Sierra de San

Francisquito, high mountains of the Cape Region of Baja California.

Type, Herb. Univ. Calif. No. 83907. This species is listed in Proc.

Cal. Acad, of Sci., (2), vol. 3, p. 129, as Clitoria Mariana L., from

which it is verv distinct.

Lonchocarpus Purpusii, sp. nov.

Arbor parva, 5-6 m. alta. ramis lenticellatis : foliis 10-15 cm.

longis, foliolis 5-7, glabris ovatis, apice acuminatis, basi cuneatis,

pellucido-punctatis, 5-6 cm. longis, 2-4 cm. latis : paniculis plerumque
axillaribus 7-9 cm. longis; pedicellis saepe bifloris; calyce cupulato
margine undulato : petalis atropurpureis sub lente paululum pubes-
centibus

;
vexillo orbiculato emarginato ca. 1 cm. longo alas aequanti ;

carinae petalis medio parum adhaerentibus
;
stamine vexillari basi

libero; ovario 2-3-ovulato paululum pubescenti.

A handsome species bearing an abundance of dark purple flowers.

Collected near Zacuapan, Vera Cruz. No. 7849. Type, Herb. Univ.

Calif. No. 198247.

Machaerium riparium, sp. nov.

Ramis vetustis badiis striatis, juvenibus f<,^rrugineo-hirsutis : foliis

5-9-foliolatis, petiolo communi ca. 5 cm. longo, stipulis spineseentibus
curvatis

;
foliolis ellipticis vel oblongis utrinque glabris apice basique

obtusis ca. 3 em. longis, 1.4 cm. latis; floribus in paniculis axillaribus

ferrugineo-pubescentibus; bracteolis sub calyce late ovatis badiis

pubescentibus; calyce breviter 5-lobato, lobis semi orbiculatis: corolla

extus ferrugineo-sericea ;
ovario ferrugineo-hirsuto stipitato 1-ovulato;

legumine glabro 5.8 cm. longo, ala 1.8 cm. lata apice rotundata.

Collected near Zacuapan, Vera Cruz, growing in rocky soil along

brooks. No. 8166. Type, Herb. Univ. Calif. No. 200644.
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Dalbergia Purpusii sp. nov.

Frutex scandens ramis juvenibus fusco-puberiilis : foliis 7-9-

foliolatis ca. 5 em. longis; foliolis petiolulatis discoloribus oblongo-
ovatis vol cinieatis apice retusis ca. 1.8 era. longis, 1 cm. latis: inflo-

reseeutia cyinoso-paniculata axillari qiiam foliis breviori
; ealyeo 5-

dentato dente int'eriori niulto longiori ;
vexillo apice retuso; staminibus

9 aut 10; legumine piano recto 2-5 em. loiigo, ca. 1 cm. lato apice
acumiuato, basi in stipitem brevem angustato, 1-2-spermo.

Collected near Zacuapan, Vera Cruz. No. 7742. Type, Herb.

Univ. Calif. No. 187843.

Mascagnia rupicola, .sp. nov.

Frutex rupes praeruptas ea. 15 m. altas scandens: caulibus fuscis

juvenibus tomentosis: foliis ellipticis basi obtusis vel cuneatis, apice
mucronatis interdum emarginatis utrinque glabris margine tomentoso-

ciliatis, ca. 3.5 cm. longis, 1.8 cm. latis: racemis lateralibus, ca. 5-

floris 2.5-3.5 cm. longis; pedicellis ca. 1.5 cm. longis; calycis glandulis
magnis; petali limbo oblongo ca. 6 mm. longo basi aurito margine
eroso: fructu alas laterales confluentes flabelliformes includenti, ca.

1.9 cm. lato
;
ala dorsali deficienti.

The specimens bear vestiges only of the tlowers and mature fruit.

According to the collector's notes, this plant was found crawling up

steep rocks to the height of 50 or 60 feet after the manner of Ficus

repens, and consequently making it difficult to obtain specimens.

Collected near Zacuapan, Vera Cruz. No. 7759. Type, Herb. Univ.

Calif. No. 198188.

Gouania viridis, sp. nov.

P^rutex ramis tenuibus sursum pubescentibus : foliis oblongo-ovatis,
basi rotundatis vel subcordatis, apice acinninatis margine glanduloso-
serratis, subtus ad venas minute pubescentibus, 5-8.5 cm. longis. 2-3.5
cm. latis, stipnlis lanceolatis ca. 2 mm. longis; petiolis ea. 4 mm. longis:
racemis usque ad 11 cm. longis, rhachi jnibescenti hand ciirifera.

Fructus deest.

This is a bright green plant nearly glabrous and fpiite distinct

from other ^Mexican species. Collected near Zacuapan, Vera Cruz,

growing on rocky banks of barrancas. No. 8032. Tyjie, Herb. Univ.

Calif. No. 198428.

Centradenia chiapensis, sp. nov.

Caulibus glalu'is fetragonis ea. 3 dm. altis : foliis inae(|uali-ovato-
acuminatis basi cuneatis, discoloribus in eodem jugo disparibus, altei'o
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usque ad 13 cm. longo, 4 cni. lato, altero minori interdum minimo,
supra dissite hirtellis subtus ad venas pilosis, niargine piloso-hivtello-

ciliatis; petiolis ca. 4 mm. longis : floribus in cymas corymbiformes
caules terminantes dispositis, bracteis cito deciduis chartaceis late

laneeolatis margine piloso-ciliatis ca. 6 mm, longis instructas ; calycibus

glabris ca. 6 mm. longis, lobis ovato-acutis ca. 2 mm. longis; petalis
late ovatis ca. 4 mm. longis ;

conneetivo staminum majorum in appen-
dicem brevem compressaui producto, staminum minorum in appen-
dicem glanduliformem terminanti

;
ovario apice dentato undique glan-

dulis stipitatis obsito. Fructus deest.

Collected on Cerro del Boqueron, Chiapas. No. 6978. Type, Herb.

Univ. Calif. No. 172787.

EcUptostelma molle, Brandg. Univ. Calif. Publ. Bot., vol. 6, p. 371.

Dr. Purpus has collected fruit of this high-climbing asclepiad and its

description may be completed as follows: Folliculi crassi anguste

ovoidei striati, striis pubescentibus, ca. 7.5 cm. longi, 3 cm. lati.

Cordia limicola, sp. nov.

Frutex ramis parce hirsutis: foliis ovatis acuminatis basi in petio-
lum marginatum cuneatis, margine superne crenato-dentatis, utrinque
parce hirsutis. venis paululum excurrentibus, 5-8 cm. longis. 3-5 cm.
latis: floribus in capitulo globoso pedunculum 6-9 cm. longum termi-

nantibus: calyce ca. 8 mm. longo, lobis 5 lineari-lanceolatis ca. 3 mm.
longis, hirsuto: corolla ca. 1.5 cm. longa infundibuliforrai cito decidua ;

drupa calyce inclusa, putamine osseo tuberculato.

Collected at Corral de Piedras, near Zacuapan, Vera Cruz, growing

in moist soil. No. 8017. Type, Herb. Univ. Calif. No. 198413.

Centaurium peninsulare, sp. nov.

Annuum, 12-20 cm. altum glabrum : foliis inferioribus ovatis basi

in petiolum cuneatis, usque ad 2 cm. longis, 1 cm. latis; superioribus
minoribus ovato-lanceolatis: floribus ramulos axillares 3-4.5 cm. longos
vel caules terminantibus

; pedicellis plerumque duobus 3-4 cm. longis ;

calycis lobis 5 linearibus ca. 6 mm. longis corollae tubo paululum
brevioribus; corollae lobis 4 roseis ca. 4 mm. longis, late ovatis. obtusis;

stigmate flabelliformi
;
antlieris oblongis.

An erect few-flowered species. The axillary branches or peduncles

are two-bracted at the top and usually bear two flowers on long

pedicels. The dried flowers are rose-colored or pink. Collected by

T. S. Brandegee on Sierra de San Francisquito, a high mountain of

the Cape Region of Baja California. Type, Herb. Univ. Calif. No.

177313.
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Perityle incompta, sp. nov.

Herbacea : partt' siiperiori pnberula ;
eaiilibns parce ramosis plus

([nam 4 dm. altis, sti'iatis; foliis oblongis, longo lanceolato-dentatis,

superioribus parvis sessilibus; capitulis laxe eorymbosis, pedunculis
2-3 cm. longis; bracteis involucri oblanceolatis ca. 4 mm. longis; re-

ceptaculo coiivexo
;
radiis albis 5 mm. longis apice 3-dentatis, disci

floribus ca. 3 mm. longis pnbornlis, tubo fancibus fere aecjuanti, styli

ramis tenuibus obtusis piiberulis; aehaeJiiis oblongis compressis mar-

gine ciliatis, ca. 2.5 mm. longis, pappo breviter ciipulato lacero coro-

natis, aristulis nidlis.

Collected by Walter E. Bryant at Los Dolores, a locality a short

distance north from La Paz, Baja California. The specimens are not

complete, lacking the lower part of the stem. They evidently represent

a tall species having nearly glabrous stems and leaves dentate with

narrow long teeth and with slender puberulent obtuse style branches.

Type, Herb. Univ. Calif. No. 90513.
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Abies, 280.

Abscission, foliar, an account of the

mode of, in citrus, 418.

Acacia filicina, 179.

picachensis, 179.

Acalypha capitellata, 183.

liguosa, 184.

Purpusii, 53.

sabulicola, 183.

Achiniines, (3(). 194.

Aeisantliera simplex, 57.

Acrodiclidiuni glabrum, 497.

mexicanum, 497, 498.

niisantlae, 497.

Actiuococcus, 18.

Actiuotriehia, 132.

Adriatic Sea, 2, 9.

Aegiphila paludosa, 191.

Aeschynonione oaxacana, 181,

picachensis, 181.

viscidulae, 181.

Agardh, J. G., cited, 80, 85.

Ao-ardhiella Coiilteri, 3.

Alameda, California, 465, 493.

Alo-ae, Pacific Coast, 153, 377, 429.

AUophvton, 62.

megaphyllum, 62.

Amaknak Island, Bay of Unalaska,
Alaska, 494.

Amalophyllon, 63.

rupcstre, 63.

Anabaena, 468.

propinqua, 487; figure showing,
opp. 496.

variabilis, 487.

Anaeystis, 455.

elabens, 455; figure showing, opp.
480.

Anderson, C. L., 399, 489.

Anisomeris Purpusii, 70.

Anuraea aculeata, 35.

cochlearis, 35.

tecta, 35.

Aiitirrliinum pusillum, 360.

Aphanocapsa, 466.
C^' marina, 466.
'^ -Stadium, 466.

T- Aphelandra speciosa, 1,96.

_, Arbutus, 280.

Menziesii, 227.

Arctic Sea, 392.

Arctost aphylos, 280.

Ardisia Purpusii, 189,

Ardissone, P., 2.

Argentina, 276.

Aristolochia asclepiadifolia, 178.

ferruginea, 51.

(Gymnolobus) monticola, 357.

peninsularis, 357,

Purpusii, 52.

racemosa, 363.

sinaloae, 358.

KwarAvinskii, 357.

Arnica, 175.

amplexicaulis, 175.

venosa, 175.

Arthrospira, 377.

breviarticulata, 466
; figures show-

ing, opp. 482 and 486.

maxima, 377; figure shoAvnug, opp.
412.

Asehiou, 309.

Asclepias chapalensis, 358.

polyphylla, 371.

Astephanus, 371.

Aster cognatus, 173.

Orcuttii, 173.

sinosus spinosissimus, 375.

tortifolius, 173.

Atkins, W. E. G., cited, 426.

Atlantic Ocean, occurrence of Scinaia
and Gloiophloea, 130-131, 132-
133.

Atropurpurea, 4.

Australia, 4; occurrence of Pseudo-

scinaia, 120, 122; occurrence of

Gloiophloea and Scinaia, 81.

Ayenia dentata, 56.

pusilla, 56.

Baceharis androgyna, 77.

hieracifolia, 77.

oaxacana, 77.

scabridula, 77.

scandens, 77.

Bachelotia, 157, 158.

Bacillus carotovorus, 425.

Baja California, Mexico, 194, 360.

Balsamia, 282, 283; revision of species,
287. See also Pseudobalsamia.

alba, 292.

filamentosa, 292.

magnata, 292.

nigra. 293.

uigrens, 294.

platyspora, 292.

polvsperma, 292.

vulgaris, 292.

Balsamiaceae, 282.

Bangia, 488.

Barranca de las Pilas,' Puebla, Mexico,

Univ. Calif. Publ. Bot., Vol. 6.
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Barranca de Teiiampa, Vera Cruz,
Mexico, 499.

Bassovia foliosa, 373.

Purpusii, 373.

setosa, 373.

Batters, E. A. L., cited, 18, 437.

Bellingham, Washington, 474.

Beloperone liians, 194.

Berg Bay, Alaska, 490.

Bering Sea, 490.

Berkeley, California, 35.

Bermuda Islands, 101.

Berthold, G., cited, 85.

Bertrand and Mallevre, cited, 425.

Besa, 395.

Besleria chiapensis, 64, 193.

Beureria Purpusii, 191.

Bidens chiapensis, 76.

geraniifolia, 76.

odorata, 76.

Bivona-Bernardi, A., 79.

Black Sea, 381.

Blakea Purpusii, 58.

Blossevillea, 389.

Boca del Monte, Puebla, Mexico, 51,
371.

Boergesen, cited, 156, 384, 402.

Boletaceae, 221 ; classifications pro-

posed for, 222-225. See also His-

tology, Comparative, etc.

Boleti, 221, 222; genera and species

of, 223; in California, 226; used
for food, 227; attacked by in-

sect larvae, 227; structure, 228.

Boletinellus, 224.

Boletinus, 223, 224.

Boletus, classification. 222-224, 235;
genus defined by Murrill, 258.

granulatus, 226.

luteus, 227, 228, 234; description,
258, figure showing, opp. 272.

subtomentosus, 226.

Boi-net, E., cited, 2, 157.

Bornet and Thuret, cited, 84.

Borreria tonalensis, 191.

Borzi, 429.

Bosse, Mrs. A. W. v., cited, 398.

Bourquelot and Herissey, cited, 425.

Brachytriehia, 476.

affinis, 475
; figure showing, opp.

486.

Quoyi, 476.

rivulariodes, 476.

Brandegee, K. L., 41,

Brandegee, T. S., 51, 59, 177, 357.

Brazil, 378.

British Columbia, occurrence of Gloio-

phloea, 119.

Brodiaea laxa, 167.

modesta, diagnosis, occurrence, and
description, 166.

peduncularis, 167.

Brongniartia, 499.

Browallia melanotricha, 61.

Brown, Miss M. E., 4.

Brown and Morris, cited, 425.

Bucholtz, F., 276; cited, 281.

Cabo San Lucas, Mexico, 178.

Caldesia, 284.

California, Gulf of, 82; occurrence of

Haplopappus, 171, of Aster, 173,
of Erigeron, 174, of Arnica, 175,
of Boleti, 226, 227, of Ceriomyces,
234, 261, of Tuberales, 277, of

Janczewskia, 3-4, 20, of Oeno-
thera ovata, 41, of Gloiophloea,
114, 118, 130, of Pseudoseinaia,
120, 121, 130, of Scinaia, 130, of

Pylaiella, 153, of Pentachaeta,
170.

Califomian Plants, New and Note-

worthy, 165.

Calliandra Purpusii, 180.

Callithamnion Eothii, 433.

Callophyllis, 115.

Calopogonimn lanceolatum, 182.

Calothrix, 477.

Crustacea, 472.

rectangularis, 472; figure showing,

opp. 484.

robusta, 473; figure showing, opp.
484.

Campbellia, 223.

Canary Islands, 96.

Cape Arago, 463.

Cape Colony, South Africa, 117.

Cape Flattery, Washington, 456, 474,

Cape of Good Hope, Africa, 20.

Cape Horn, South Anierica, 396.

Carmel Bay, California, 386, 434.

Cassia biflora, 179.

(Chamaecrista) picachensis, 180.

(Lasiorhegma) enneandra, 179.

trichoneura, 179.

Castilleia (Hemichroma) chiapensis,
62.

Cavendishia chiapensis, 188.

Ceanotluis, 280.

Cellulose, 424.

Cellulose compounds, 424.

Celosia chiapensis, 363.

Centauriuin peninsulare, 502.

Centradenia chiapensis, 501.

Centropogon, 73.

grandidentatus, 73.

Ceramium rul)rum, 129.

Ceriomyces, 224, 225, 233, 262, 263.

auriflammeus, 234, 249; descrip-

tion, 247; figures showing, opp.

auriporus, 227.

conununis, 225, 227, 228, 234, 242;

description, 235; discussion of

morphological difiPerences and his-

tological structures, 236-242; fig-

ures showing, opp. 266, 270, 272.
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crassiis, description of. 242 : discus-

sion of morphological and histo-

logical differences in, 244—247;
figures showing, opp. 268 and 272.

separans, 234, 243
; figure showing,

opp. 268.

eximius, 227.

flaviporus, 226.

subtonientosus. 226.

tonieutipes, 226.

Zelleri, 234.

Cerro del Boqueron, Mexico, 54, 55,

57, 58, 59, 60, 61, 62, 63, 65, 66,

67, 70, 72, 74, 75, 76, 177, 178,

182, 183, 186, 187, 188, 195, 196,
197.

Cerro Colorado near Culiacan, Sinaloa,
Mexico, 358.

Cerro de Picacho, Oaxaca, Mexico,
179, 180, 181, 182. 183.

Cestrum chiapense, 192.

Ceylon, 81.

Chamaesiphon, 458.

Chamaesiphonaceae, 429.

Chaetangiaceae, 89, 132.

Qiaetangium, 132.

Chaetomorpha aerea. 429.

Cliiapas, State of, Mexico, 51, 52, 70,
187.

Chlorochytrium, 380.

Cohnii. 380, 381.

inclusiun, 381.

Lemnae, 280, 381.

Mooreii, 382.

Porphyrae, 379; figures showing,
opp.' 410.

Reiiihardtii, 382.

Chlorocystis. 380, 383.

Cohnii, 382.

Sarcophyci, 382.

Chlorogloea, 429, 433.

eonferta, 432 ; figure showing, opp.
452.

lutoa, 434; figure showing, ojip. 4.12.

tuberculosa, 433.

Choiromyces, 283, 285, 337; revision

of species, 287.

gangliformis, 294.

Choniclia Pringlei, 71.

Chondria. 4, 20.

atropurpurea, 4, 11, 12, 21; figures

showing, opp. 24, 28, 30.

nidifica, 4, 14, 15, 22; figures show-

ing, opp. 2(i. 34.

subopposita, 4.

Chondrieae, 4.

Chondriopsis su1)opposita, 9.

Cliondrus crisjnis, 430.

Choreoeolax, 2.

niacronema, 14.

Cliroococcaceae, 429, 465.

Cieuta, 167.

Citrus, An Account of the Mode of
Foliar Abscission in, 417.

Limonia, 418.

sinensis, 418.

trifoliata, 419.

Cladhynienia, 4.

oblongifolia, 2, 4, 17.

Cladophora, sp., 461.

trichotoma, 467.

Clastidium, 458.

Cleome ephemera, 178.

giiianensis, 178.

Clitoria Mariana, 500.

monticola, 500.

Coccogoneae, 429.

Codium. 492.

adhaorens, 489; figure showing, opp.
496.

difforme, 492.

dimorphum, 489; figure shoAving,

opp. 496.

foveolatum, 492.

Eitteri, 490.

Setchellii, 489
; figure showing, opp.

496.

Coolastraceae. 38.

Coelastrum, A Symmetrical Proto-

phyte, Thyiomorula Begularis,
Related to, 35.

cambricum, 38.

Coleonema arenifera, 436.

Coelopleurum, 167.

longipes, 168.

maritinium, 167.

Cofradia, Sinaloa, Mexico, 59, 370.

Collins, F. S., cited, 81, 381, 384.

Collins, Holden, and Setehell, cited,
382.

Colorado Desert, 173.

Conferva chthonoplastes, 471.

Conida, 284.

Connarus lentiginosus, 186.

Conostcgia Purpusii, 57.

Consoquitla, Vera Ciniz, Mexico, 178.

Coos Bay, Oregon, 385, 436.

Corallopsis dichotoma, 108.

Corda, 275.

Cordia limicola, 502.

Coriophyllum, 396.

expansum, 397; figure showing, opp.
412.

Cosmos sulphurea, 76.

Cotton, R. D., cit^^d, 82.

Croton Purpusii, 184,

Crouan, cited, 84.

Cruoria poUita, 392.

Mid.lendorffii. 391.

Crusea chiapeusis, 374.

elata, 68.

Cucurbitacearum, 72.

Culiacau, Mexico, 370.
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Cumag-loia, 398, 399.

Andersonii, 399; plate showing,

opp. 408, 410.

Cupliea chiapeusis, 187.

Cj'anocystis, 438.

Cymopterus desertieola, 168.

globosus, 168.

CjTiometra oaxacana, 180.

Cypress Point, California, 394.

Cystocarpic plants, 6.

Cystophora, 389.

Cystophyllum, 389.

osmundaeeum, 390.

Cystoseira, 389, 390.

neglecta, 388; plates showing, opp.
414 and 416.

osmundacea, 389, 390.

Dahlia Purpusii, 76.

Dalljerg'ia Purpusii, 501.

Daphuia hyalina, 35.

Davey, Miss N., cited, 3.

Delastria, 283, 285
;
revision of species,

287; .description, 338.

rosea, description, 339.

Dermoearpa, 429, 432.

fucicola, 441, 457.

hemispheriea, 438
; figure showing,

opp. 454.

Leibleiniae, 440.

pacifica, 429
; figure showing, opp.

454.

protea, 456; figure showing, opp.
480.

solitaria, 440.

spheriea, figure showing, opp. 482.

spheroidea, 440
; figure showing,

opp. 452.

suffulta, 432
; figure showing, opp.

452.

Dermonema, 402.

dichotonuim, 403.

Dermonemeae, 403.

Desmanthodium tornentosum, 73.

Desmaziercs, cited, 471.

Desmodium (Chalarium) chiapense,
53.

lunatuni, 53.

(Nephromeria) campestre, 53.

plectocarpum, 53.

Purpusii, 53.

De Toni, G. B., cited, 3, 381.

De Vries, on species and varieties,

quoted, 46.

Dianthera, 195.

Diaptomus Bakeri, 35.

Diastema rupestre, 65, 193.

Dichothrix, 474.

minima, 474.

rupieola, 474.

seriata, 473
; figure showing, opp.

484.

Diodia aspora, 68.

Dittrich, cited, 234.

Drymonia chiapensis, 64.

Dumontia interrupta, 90.

triquetra, 90.

Duraud, cited, 234.

East Sound, Orcas Island, Washing-
ton, 472.

Ecliptostelma Asclepiadaeearum, 371.

molle, 371, 502.

Ectoearpus, 156, 159.

tomentosoides, 156.

Eddelbiittel, 4, 6.

Ehrenberg, 455.

Elachistea, sp., 462.

Elaterium saepieola, 72.

El Taste, Baja California, Mexico,
500.

Endosphaera, 383.

Endymouema, 80.

massiliense, 91.

Enoshima, Japan, 116.

Enoura, Japan, 104.

Enteromorpha, 382, 441; sp., 374.

Entophysalis, 431.

Cornuaua, 431.

Episeia aurea, 374.

inclinata, 63.

Purpusii, 194.

truncicola, 64.

Erigeron aequifolius, 174.

Elmeri, 174.

miser, 174.

Esenbeckia collina, 183.

Esquimalt, British Columbia, 494.

Ethelia, 398.

Eucalyptus, 280.

Eueetocarpus, 156.

Eugenea, 297, 338.

Euglena, 455.

Eujanczewskia, 19, 20.

Euphorbia (Alectoroctonum) padi-
folia, 54.

(Anisophyllum) bicapitata, 367.

picaclicusis, 1 85.

pueblensis, 367.

calyculata, 55.

(Cyttarospermum) chiapensis, 54.

enalla, 54.

(Laurifoliae) elata, 55.

Schleclitendalii, 54.

tetradenia,__54.

xeropoda, 367.

Euphyllanthus, 185.

Eupylaiella, 157.

Eutuber, 309.

Eutuberaceae, 282.

Eutuberales, Fischer 's arrangement,
283.

Evolvulus campestris, 190.

Exogonium, 191.

Exsiccatae, 91.

Falkenberg, P., cited, 2, 5, 6, 7, 16,

17, 20.

Earlow, W. G., cited, 399.
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Farlow, Anderson and Eaton, Algae
exsiccatae Amcricanae Boreales,

387. 448.

Finca Covadongra, Alcxico, 65, 72, 73.

Finca Iilaiida, Mexico, 55, 57, 62, 63,

68. 186, 189, 192, 194, 195, 196,

197.

Finca Mexiquito, Mexico, 56, 57, 62,

63, 64. 05. 66, 69. 71. 187. 196.

Fischer. Edward. 276; cited. 281, 282.

Fiscliera aristoloeliiaefolia. 190

Floral Relations among the Gala-

pagos Islands, 199; influence of

jreographv, 305-208, 210, 212,

214, 215, 217, 220; of Avealth

and variety of plant life, 208, 210,

212, 214. 217, 219; size, 208, 210;

Albemarle, 210; Charles, 211;

Chatham. 211; James. 212; In-

defatigable, 212; Abingdon, 212;

Duncan, 213; Narborough, 213;

Hood, 214; Seymour, 214; Bar-

rington, 214; Gardner, 215; Bind-

loe, 215; Jervis, 216; Tower, 216;

Brattle, 216; Wenman and Cul-

pepper, 216;/ conclusions, 219-
'

220
; origin of islands, 220.

Florida, 81, 82, 181; occurrence of

Scinaia, 117; occurrence of Gloio-

phloea. 117.

Florideae. Parasitic, 1.

Foliar Abscission in Citrus, an Ac-

count of the Mode of, 417.

Fort Point, San Francisco, California,

385.

Fort Ross, California, 3, 13.

Forti, cited, 378.

France, 9.

Fremv. cited, 425.

Fric^' E., cited on classification or

Boletaceae, 222-224 ;
of tuberales,

275.

Fries, T. M., 276.
•

Frye. T. C, 490.

Fuchsia chiapensis, 59.

Fueus pilulifer,
387.

pseudocrispus. 90.

Stackhousei, 90.

succosus. 91.

Galactia argentea. 181.

Galapagos Islands, Floral Relations

among, 199; origin, 220. See

Floral Relations, etc.

Galaxaura. 84, 87, 109, 132.

magna, 109.

Galvezia junceae, 360.

rupicola, 360.

Gardner, N. L., cited, 4, 11, 83; 377,

429.

Gaultheria hirtitiora, 60.

montana, 60.

Gayella constricta, 384; figure show-

ing, opp. 410 and 412.

polyrhiza, 384.

Gelidiaceac, 403.

Genabea, 283.

Genea, 282, 284; revision of species,

287; description, 296.

arenaria. description, 299; figure

showing, opp. 356.

eerebriformis. description, 304.

compacta, description, 297; figiire

showing, opp. 356.

Gardnerii, 296; description. 301,
•

343; figure showing, opp. 352.

Ilarknessii, 296; description, 300,

34:-!; figure showing, opp. 354.

hispidula. 300.

intermedia, 296; description, 303,

344; figure showing, opp. 354.

Klotzschii. 298, 302, 303.

perlnta, 301.

pulchra, 300.

sphaerica, 281, 301, 302.

verrucosa, 300.

Geography, influence of. on floral re-

lations. 205-208, 210. 212, 214,

215, 217, 220.

Geopora, 282, 284, 285; revision of

species, 287; description, 329.

anuulata, description, 335, 346; fig-

ure showing, opp. 352.

Cooperi, description, 333; figure

showing, opp. 356.

Harknessii, 280, 285; description,

330; figure showing, opp. 356.

niagnifica, 281, 286; description.

334, 346; figure showing, opp.

356.

Gesneraceae, 69.

Giltert's Bar, Florida, 101.

Gilkey, H. M., 275.

Ginuania, 80.

"carnosa," 81.

carnosa, 107.

furcellata, 81, 91.

subeostata, 94,

irregularis, 81.

pulvinata, 81, 91.

salicornioides, 81.

undulata, 81, 113.

Glockeria, 67.

Gloiophloea. 84, 85, 86, 87; descrip-

tion, 111; type, 112; number of

species of, 112; key to genera
and species, 123-124; general
facts of distribution, 133-134.

(?) articulata, 119.

capensis. 115; description and dis-

cussion. 117; diagnosis. 126; dis-

tribution, 131, 132; figures show-

ing, opp. 152.

confusa. 115, 132; description, 118;

diagnosis, 127; distribution. 131,

132; figures showing, opp. 148.
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Halliae, 115; description, 116-117,

126; distribution, 131, 132, 133;

figrires showing, opp. 1-40.

Okamurai, 113; description, 115-

116, 126, 131; description, 132,

figures showing, opp. 150, 152.

salicoruioides, 131.

scinaioides, 81, 95, 131, 132; de-

scription, 112; figures showing,

opp. 150.

undulata, 113, 131, 132; descrip-

tion, 114; figures showing, opp.
150.

Godlewskia, 458.

Gomont, cited, 378.

Gomphosphaeria, 466.

Gonimophylhun Buffhanii, 18.

Good Springs, Nevada, 360.

Goodspeed and Kendall, cited, 426.

Gouania viridis, 501.

Greenland, 460.

Griffithsia, sp., 470.

Grunow, cited, 476.

Guadalupe Island, Lower California,
387.

Guaiacum unijugmn, 183.

"sanctum L.?," 183.

Guernsey, J. E., 4.

Gymnogongrus linearis, 445.

Gyrocratera, 283.

Gyroporus, 223, 224.

castaneus, 227.

Haleiwa, Island of Oahu, Hawaiian

Islands, 106.

Hall, H. M., 165.

Halymenia, 101.

furcellata, 91.

subcostata, 94.

undulata, 80, 113.

Hamelia chiapensis, 71.

Hansteinia, 67.

Purpusii, 67.

Haplopappus, 171.

eximius, 170, 171, 172; figure show-

ing, 172, opp. 176.

laceratus, 171.

Lyallii, 171 ; figure showing, 172.

pygmaeus, 171.

Harkness, H. W., his work on "Cali-

fornia Hypogaeous Fungi," 276;
collection of fungi, 277.

Harkness and Moore, J. P., cited, 226.

Harveyella, 403.

mirabilis, 403.

Hauck, F., cited, 2.

Hauck, F., and Richter, cited, 388.

Hawaiian Islands, occurrence of Sci-

naia, 82; 130.

Hclianthearum, 75.

Helgoland, 96.

Helminthocladiaceae, 403.

Hemiangiocarpeae, 234.

Hcmiehapua fruticosa, 63.

Hennings, P., cited, 223.

Henniugsia, 223.

Hesperothamnus Leguniinosarum,
499.

littoralis, 499.

Heterocentron, 58.

elegans, 57.

sufi'ruticosum, 57.

Heterogenea, 297.

Heterojanczewskia, 19, 21.

Heteromeles, 280.

Heteropatella, 284.

Heteropteris pallida, 182.

Heterotrichum scopulinum, 187.

Hildenbrandtia, 393, 394, 395, 396.

Le Cannellieri, 396.

occidentalis, 393; figure showing,
opp. 412.

prototypus, 396.

Histology, Comparative, of Certain
Californian Boletaceae, 221; his-

tory, 222; material, 225; tech-

nique, 228; structure, 228, of the

stipe, 230
; pileus, 231

; context,

231; hynieuiiun, 231; special his-

tology, see following names of

genera and the species given
under them: Boletus; Cerio-

myces; Rostkovites; Suillelus;

summary, 261; literature cited,
264.

Hodgson, R. W., 417.

Hoft'mannia, 69.

Hormiscia grandis, 494; figure show-

ing, opp. 496.

penicilliformis, figure showing, opp.
496.

sphaerulifera, 493; figure showing,

opp. 496.

vancouveriana, 494.

Howe, M. A., cited, 82.

Huitla, Mexico, 186, 193.

Hurd, A. M., cited, 490.

Hydnobolites, 283, 291
;

revision of

species, 287
; description, 340.

californicus, description, 340
; figure

showing, opp. 356.

cerebriformis, 341.

excavatum, 326.

fallax, 341.

Tulasnei, 341.

Hydnoeystis, 282, 284; revision of

species, 287; description, 288.

arenaria, 289.

Beccari, 289.

californica, description, 289, 343;
figure showing, opp. 354,

piligera, 289.

Thwaitesii, 289.

Hydnotrya, 282, 285, 291; revision of

species, 287; description, 306.

cerebriformis, description, 308; fig-

ure showing, opp. 356.
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ellipsospora, description, 307, 344;

figure showing, opp. 356.

jurana, 307.

Tulasiiei, 307.

Hvdnotrvopsis, 285; description, 336,
346.'

Setchellii, description, 338, 346; fig-

ure showing, opp. 356.

Hvdroeoleum, 471.

Hvdrodietvacoae, 38.

Hyelhi, 429.

Balani, 430.

caespitosa, 430.

eudophytica, 430.

foutaua, 430.

infestans, 430.

jurana, 430.

linearis, 442; figure showing, opp.
452.

littoriuae, 441; figure showing, opp.
454.

socialis, 435.

Hymenomjcetales, 221.

Hynieuomycetes, 221.

Hvmenomycetiueae, 221.

Iceland, 460.

Indian Ocean, 119, 133.

Indian River Inlet, Florida, 100.

Indigofera Purpusii, 499.

Investigator Strait, near Adelaide,
South Australia, 3, 18.

Ipomoea (Cephalanthae) chiapensis,
60.

rubra, 60.

silvestris, 190.

sylvestris, 372.

ursina, 372.

Ireland, 96.

Iridaea minor, 434, 443.

Irish Sea, 96.

Irlanda, Chiapas, Mexico, 187.

Irpex, 221.

Island of Maui, Hawaii, 106.

Island of Oahu, Hawaii, 106.

Isvmenia augusta, 82, 101.

Italians, 227.

Italy, 96.

Ixmiquilpan, Hidalgo, Mexico, 365.

Ixtaecihuatl, Mexico, 498.

Jacobinia Purpusii, 195.

saxatilis, 195.

Jacquomoutia chiapensis, 60.

Jacquinia arenicola, 188.

Janczewskia, history, 2
;

materials
used in study of, 3

;
host plants,

4; morphology, 5; color, 6; repro-
ductive bodies, 7; taxonomy, 8;

relationships, 18; distribution,

20; diagnosis, 20.
" australis ."

'

Falk., 3, 18.

Gardneri, 12, 19, 21; figures show-

ing, opp. 24, 28, 32.

lappacea, 14^15, 17, 19, 21.

moriformis, 11, 19, 21; illustrations

of, opp. 24, 28, 30, 32.

Solmsii, 9-11, 19, 20; figures show-
ing, opp. 26, 28, 32.

species imperfecte eog-nitae, 17; on
Cladhymenia oblongifolia, 17; on
a species of Laurencia from South
Africa, 17; "australia? Falkg.,'"
18.

tasmanica, 2, 3, 5, 7, 16-17, 19;
tubercle, 6.

verrucaeformis, 2, 5, 8-9, 10, 19, 20
;

color, 6; tubercle, 6.

Japan, 113, 116.

Jatrophya acutidens, 359.

(Cnidoscolos) maculata, 359.

Jones, cited, 425.

Jonsson, H., cited, 460.
Justicia hians, 194.

(Dianthera) cliiapensis, 194.
I'almeri, 194.

Kadiak, Alaska, 490.

Kahalui, Island of Maui, Hawaii, 106.

Kew, Eng-land, 93,
Kew Index, 186.

Key West, Florida, 100.

Kirchuer, cited, 378, 429.

Kjellman, cited, 381.

Klotsch, 275.

Kofoid, C. A., 35.

Kohleria, 66.

chiapensis, 6(1

collina, 66, 67.

fruticosa, 67.

pedunculata, 67.

saxicola, 66, 193.

viminalis, 194.

Krameria collina, 182.

Kroeber, A. L., 199.

Kuckuck, P., cited, 156.

Kuetzing, F. T., cited, 80, 84.

Laguua Beach, Orange County, Cali-

fornia, 475.
La Jolla, California, 97.

Lake Cliapala, Mexico, 358,

Lamouroux, J. V. F., cited, 80.
La Paz, Baja California, Mexico, 97.

Laplacea grandis, 186.
Las Naranjas, Oaxaca, Mexico, 366.

Laurencia, 2, 4, 6, 7, 18, 20.

Forsteri, 2, 16, 17.

obtusa, 2, 3, 5, 8, 9.

("Chondria obtusa"), 2.

pinnatifidia, 3, 4, 12, 14, 21; fig-
ures sliowing, opp. 24, 28.

spectabilis, 13.

subopposita, 4, 9, 11, 20: figures
showing, opp. 26, 28.

virgata, 9.

Laureneieae, 4.

Laurentia insignis, 73.

pedunculata, 73.

Leibleinia epiphytica, 468.
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Lenma trisulca, 380.

Lemnae, 381.

Lenzites, 221.

Leptocladia peruviana, 430.

Lejjtouema, 154, 156.

fasciculatum, 153.

Levine, M., cited, 229.

Liboeedrus, 280.

Littorina plaiiaxis, 441.

Lobelia lougieaulis, 73.

Lonchocarpus littoralis, 499.

Purpusii, 500.

Lopezia elavata, 59.

coujugens, 59.

foliosa, 60.

Louisiana, 276.

Louteridium Purpusii, 68.

Lunania mexicana, 56.

"Luridi," 248.

Lycium, 359.

Cooperi, 359.

peninsulare, 359.

Lyngbya, 378.

epiphytica, 468.

s^iirulinoides, 379.

Willei, 468.

McClatehie, cited, 226.

McCubbiu, cited, 234.

Machaerium riparium, 500.

Macronenia, 171, 173.

aberrans, 171; figure showing, 172.

suffruticosa, figure showing, 172.

Magdalena Island, 361.

Magellan, Straits of, 14.

Maieta setosa, 188.

Mannettia flexilis, 196.

Mariana Islands, 476.

Mascagnia rupicola, 501.

Massachusetts, 96, 382.

Mattirolo, O., 276.

Maximowiczia insularis, 361.

sonorae, 361.

Mazatlan, Sinaloa, Mexico, 364.

Mediterranean coast, 9
;
occurrence of

Scinaia, 82.

Meibomia lunata, 53.

Meneghini, 455.

Merulius, 221.

Mexico, 97.

Microcoleus, 471.

acutirostris, 470.

chthonoplastes, 470.

confluens, 471
; figure showing, opp.

484.

subtorulosus, 471.

Weeksii, 470; figure showing, opp.
484.

Microcystis, 455.

Mimosa (Euminiosa) tetraneura, 52.

pusilla, 52.

Minnesota, 276.

Mirabilis, 425.

Misaki, Bay of Tokyo, Japan, 98.

Misantla, A^era Cruz, Mexico, 497.

Moebius, 378.

Mohave Desert, 165, 167.

Montague, C, cited, 80.

Monterey, California, 13.

Monterey Bay, California, 153.

Moore, J. P., 276.

Moore, cited, 382.

Moss Beach, San Mateo County, Cali-

fornia, 432.

Murrill, W. A., cited, 221, 226, 247;
acknowledgment, 227; classifi^cation

of Boletaceae, 223-224.

Myelomium, 80.

furcellatum, 91.

pulvinatum, 91.

undulatum, 80, 113.

Myelophycus intestinalis f. tenuis,
385.

Mygiuda macrocarpa, 56.

Myrionema, 154.

Myrmecocystis, 283, 296, 297; revision

of species. 287.

candidum, 304.

eerebriformis, 296.

Myxophyeeae, 429.

Naegeli, 429.

Napeanthus saxicola, 65.

Naples, Bay of, 2, 9.

Nectandra, 498.

Nemalieae, 403.

Nemalion, 399.

Andersonii, 399.

longicalle, 402.

lubriciun, 404.

multifidum, 402.

ranuilosum, 402.

Schranimi, 402.

Nemalionales, 403.

Nemastoma dichotoma, 81.

New England, 1.

New Guinea, 472.

New Pacific Coast Marine Algae I,

377; 11, 429; III, 455; IV, 487.

New York, 276.

New^ Zealand, 4. 81.

New and Noteworthy Califomian
Plants, II, 165.

Nicotlana, 426.

Nigrosphaeria Setchellii, 332.

Nitophylluni, 18-.

North America, 4.

North Sea, 80.

Nostoc Quoyi, 476.

Notes on Pacific Coast Algae I.

Pylaiella Postelsiae N. Sp., A
New Type in the Genus Pyla-
iella, 153.

Nott, C. P., cited, 3.

Oakland, California, 377.

Ochotsk Sea, 391.

Odessa, on the Black Sea, 381.

Odontonema glabra, 195.
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Oenothera, description of, 42.

bieuuis-Lamarckiana, 43, 46.

heterantha, 41.

ovata, variation in, 41; degree of,

42; habit of growth, 43; color

variation, 43; flowers, 43-44; re-

production, 45; sex variation,
45-46; disease forms, 46; species
in, 46; figures showing, opp. 48,
50,

Okamura, K., cited; 98.

Oltnianns, F., cited, 2.

Oogaster, 309.

Oregon, occurrence of Oenothera, 41
;

occurrence of Oxypolis, 168.

Orobanclie Cooperi, 361.

niulticaulis, 361.

Oscillatoria, 378.

saucta, 378.

Otocalyx chiapensis, 69.

Eubiacearum, 68.

Oxypolis, 168.

Fendleri, 168, 169.

oceidentalis, 168, 169.

Pachyijhloeus, 282, 285
;

revision of

species. 287
,' description, 294.

carneus, 294.

citrinus, description, 294; figure

showing, opp. 356.

Pacific Coast algae, 153, 377, 429.

Pacific Grove, California, 13, 386.

Pacific Ocean, 133.

Palafoxia latifolia, DC, 74.

Palermo, Italv, 79.

Palmella, 433^

conferta, 432.

tul)erculosa, 433.

Palmer. E., 387.

Palomar Mountain, California, 169.

Pauthoearpus, 158.

Parasitic Florideae, 1.

i'aratliesis lauceolata, 188.

reflexa, 189.

Pasania dcnsiflora, 227.

Patagonia, South America, 491.

Pebble B(>ach, Monterey County, Cali-

fornia, 394.

Peck, C. H., cited, 223.

Peetinase, 425.

Pediastrum Boryanum, 35.

Pedilanthus campester, 56.

tehuacanus, 55.

Pelozia, 59.

Pelvetia fastigiata, 386.

f. gracilis, 386.

Pennsylvania, 276.

I'entachaeta frngilis, 170.

Pentstemon, 170.

Bridgesii, ]69, 170.

heterophyllus, 169.

central) thifolius, 170.

heterophyllus, 169.

Palmeri, 360.

bicolor, 360.

Parishii, 170.

spectabilis, 170.

Peritylo inconipta, 503.

Persoon, cited, 275.

Perymenium chalarolepis, 75.

I'urpusii, 74.

Petcrosicyos, 72.

Petroeelis, 391.

cruenta, 392.

franciscana, 391; figure showing,
oj)p. 412.

Middcndorffii, 391.

Peyssonnelia, 398.

Peziza, 284.

Philippine Islands, 131.

Phormidium, 378.

foveolarum, 467.

hormoides, 467; figure showing,
opp. 484.

Phyllanthus adenodiscus, 185.

oaxacauus, 185.

Purpusii, 55.

Phytomorula, 35, 38,

regularis, 35, 38; coenobium, 36-

38; relationships, 38; diagnosis,

38; figures showing, opp. 40; a

symmetrical protophyte related to

Coelastrum, 35.

Picacho, Oaxaca, Mexico, 53, 54, 56,

73, 74, 178, 179.

Piersonia, 283, 285, 286; revision of

species, 287; description, 325,
345.

alveolata, description, 326; figure

showing, opp. 352.

bispora, 281, 325; description, 328;
figure showing, opp. 352.

Pinaropliyllon fiavum, 71.

Eubiacearum, 71.

Pine City, Mono Countv, California,
358.

Pinus, 280.

muricata, 227.

radiata, 254.

Placoma violaeea, 456; figure show-

ing, opp. 480.

Plantae Mexicanae Purpusiauae, VI,
51; VII, 177.

Plectascineae, 282.

Pleurocapsa, 433, 434.

amethystea, 434, 439.

Schmidtii, 460.

conferta, 432.

entophysaloides, 463
; figures show-

ing, 0])p. 480 and 48(5.

fuliginosa, 464.

gloeocapsoides, 465; figure showing,
opp. 482.

Plocaniophyllon llavum, 69.

Eubiacoarum, 69.
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Point Conception, California, 444.

Point Loma, San Diego, California,
360.

Point Pinos, Monterey Bay, Califor-

nia, 489.

Polycystis, 455.

elabens, 455.

Polygala aeanthoelada, 1(37.

brachyanthema, 366.

(Chamaebiixus) pycnopliylla, 366.

(Hebeearpa) laeta, 366,

neurocarpa, 364.

parrasana, 365.

polyedra, 364.

vagans, 365.

Polyporaceae, 221.

Polystemma scopiilorum, 189.

Porphyra, 370.

perforata forma lanceolata, 441.

segregata, 379.

Port Natal, South Africa, 81.

Port Phillip, Australia, 81.

Porto Rico, W. I., 492.

Postels, cited, 13.

Postelsia, 153, 154.

palmaeformis, 153, 158.

Prasiola, 384,

crispa, 384,

Pringsheimia, 462,

seutata f. Cladophorae, 461.

Prionitis, 442.

Pseudobalsamia, 284, 285
;
revision of

species, 287; description, 290.

maguata, desci'iption, 292
;

asso-

ciations, 293.

nigrens, description, 294
; figure

showing, opp. 356,

Setchellii, 292.

Pseudogenea californica, 304.

Pseudohydnotrya, 282; revision of

species, 287.

Pseudoseinaia, 85, 86, 87
; description

and discussion, 119-120; diag-

nosis, 127; general facts of dis-

tribution, 133.

australis, description and discus-

sion, 121-122; diagnosis, 128;
distribution, 131. 132; figures

showing, opp. 152.

Snyderae, description and discus-

sion, 120-121; diagnosis, 127;
distribution, 131, 132; figures

showing, opp. 152.

Pseudotsuga taxifolia, 227.

Pterosieyos cucurbitacearum, 72,

laciniatus, 72.

Puget Sound, Washington, 491.

Pulveroboletus, 224.

Puro Province of La Union, Island
of Luzon, riiilippine Islands, 106.

Purpus, Dr., cited, 187.

Pylaiella, 157.

fulveseens, 157, 158.

Hooperi, 157, 158.

nana, 157.

Postelsiae, description and discus-

sion, 158; figures showing, ojjp.

160, 162, 164; a new type in the

genus pylaiella, 153.

varia, 157, 159.

Pyrrocoma, 171.

Quercus, 280.

Eabenhorst, cited, 281.

Radaisia, 429.

clavata, 445; figure showing, opp.
454.

Cornuana, 431.

epiphytica, 447, 448; figure shoAv-

ing, opp. 454.

Gomontiana, 431.

laminariae, 444; figure showing,
opp. 454.

subinimersa, 446; figure showing,
opp. 454,

Rancho del Boqueron, Chiapas, Mex-

ico, 192,

Redondo, California, 11.

Reinbold, T., cited, 3, 388.

Reinhardt, cited, 381.

Reinsc.h, P. F., cited, 2, 14.

Revision of the Tuberales of Califor-

nia, 275.

Rhabdonia Coulteri, 3.

Rhizoclonium, 468.

hieroglyphicum, 468.

implexum, 493.

lubricum, 492; figure showing, opp.
496.

riparium f. validum, 493.

polyrhizum, 408.

Rhode island, 96.

Rhodocliorton Rothii, 432.

Rliodomelaceae, 4, 18.

Rhodymenia sp., 446,

palmetta, 446.

Rigg, G. B.. 490.

Rio San Gerouimo, Oaxaca, Mexico,
186, 192.

Rivularia, 477.

maniillata, 475; figure showing, opp,
484.

nitida, 475.

Rivulariaceae, 476,

Robinson, B. L., Flora of Galapagos
Islands, quoted, 199, 201.

Roche Harbor, 493.

Rocky Mountains, 168.

Rondeletia, 70.

suffrutescens, 70.

Rose, cited, 59.

Rosenvinge, 385.

Rostkovites, 224, 232, 234, 233; de-

scription of genus, 253.

californicus, description, 257
; fig-

ures showing, opp. 266, 272.
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granulatus, 225, 226, 227; descrip-
tiou of Californian species, 254,
of eastern species, 256.

Rubiaeearum, 68, 69.

Rubus scolocaxilon, 498.

Ruppia iiiaritiiiia, 487.

Ruprc'cht, cited, 13.

Russelia, 62.

Rydberg, cited, 172.

Salvia oxphylla, 61.

tonalensis, 61.

San Diego, California; 121.

Sau Francisco, California, 13.

Sau Geronimo, Oaxaca, Mexico, 53, 54,

56, 73, 74, 179, 181, 182, 184, 185,

188, 189, 191, 193.

San Gregorio, Baja California, Mex-
ico, 375.

San Jose del Cabo, Baja California,
Mexico, 183.

San Luis Tultitlanapa, Puebla, Mex-
ico, 366, 498.

San Pedro, California, 4, 11, 13, 15.

Santa Barbara, California, 98.

Santa Catalina Island, California, 386.

Santa Cruz, California, 399.

Santa Margarita Island, Baja Califor-
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Liebnianni, 388.

Palmeri, 448.

paniculatiun, 388.

piluliferum, 386.

Salix, 280.
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Schmitz. F., cited. 2. 17.

Scliiiiitz and Hauptlieiscli, cited, 403.
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maculatum, 316.

niagnatiun, 281.

nionticolum, description, 312; figure

shoAviug, opposite 356.
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Cladophorae, 461
; figure showing,

opp. 480.

Gilkevae, 462
; figure showing, opp.
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Pp. 319-354; plate 29. December, 1907 . ^ .40

Index, pp. 356-360.

Vol 3. 1907-1909.

1. Compositae of Southern California, by Harvey Monroe HaU. Pp. 1-

302; plates 1-3, with a map. December, 1907 — 8.00

2. The Origin, Structure, and Function of the Polar Caps in SmUaoina
amplexicaulis Nutt., by H. D. Densmore. Pp. 303-880; plates 4-8.

December, 1908 M
8. 4. (In one cover.) The Value of Sodium to Plants by Reason of Its

Protective Action. On the Effects of Certain Poisonons Gases ob
Plants. By W. J. V. Osterhout. Pp. 881-340. June, 1908 .10
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6. Contributions to the Knowledge of the California Speciea of Crustt^
ccoufl Corallines. I. by Maurice Barstow Nichols. Pp. 341-348;
plate 9. December, 1908 _ „ _

._.
_ .10

6. Contributions to the Knowledge of the California Species "of Crusta-
ceous Corallines, n. by Maurice Barstow Nichols. Pp. 349-370;
plates 10-13. April, 1909 _ _ .16

7. New Chlorophyceae from California, by Nathaniel Lyon Gardner. Pp.
371-375; plate 14. April, 1909 _ _ _.. .10

8. Plantae Mexicanae Purpusianae, by T. S. Brandegee. Pp. 377-396.

May, 1909 .15

Index, pp. 397-400.

Vol. 4. 1910-1912.

1. Studies in Ornamental Trees and Shrubs, by Harvey Monroe Hall, Pp.
1-74; plates 1-11; 15 text-figures. March, 1910 75

2. Gracilariophila, a New Parasite on Gracilaria confervoides, by Harriet
Is. Wilson. Pp. 75-84; plates 12-13. May, 1910 ,.... 10

3. Plantae Mexicanae Purpusianae, II, by T. S. Brandegee. Pp. 85-95.

May, 1910 „ _ _ _ _. .10

4. Leuvenia, a New Genus of Flagellates, by N. L. Gardner. Pp. 97-106;
plate 14. May, 1910 „ .10

5. The Genus Sphaerosoraa, by William Albert Setchell. Pp. 107-120;
plate 15. May, 1910 15

6. Variations in Nuclear Extrusion Among the Fncaceae, by Nathaniel
Lyon Gardner. Pp. 121-136; plates 16-17. August, 1910 „ „. .16

7. The Nature of the Carpostomea in the Cystocarp of Ahnfeldtia gigarti-

noides, by Ada Sara McFadden. Pp. 137-142; plate 18. February,
1911 .,. ..._ „.„ 05

8. On a Colacodasya from Southern California, by Mabel Effie McFadden.
Pp. 143-150; plate 19. February, 1911 _ _ _ .05

9. Fructification of Macrocystis, by Edna Juanita Hoffman. Pp. 151-168;
plate 20. February, 1911 05

10. Erythrophyllum delesserioides J. Ag., by Wilfred Charles Twisa. Pp.
159-176; plates 21-24. March, 1911 „ J.5

11. Plantae Mexicanae Purpusianae, III, by T. S. Brandegee. Pp. 177-194.

July, 1911 ..„ „ 16

12. New and Noteworthy Californian Plants, I, by Harvey Monroe HalL
Pp. 195-208. March, 1912 .: 15

18. Die Hydrophyllaceen der Sierra Nevada, by August Brand. Pp. 209-

227. March, 1912 - .20

14. Algae Novae et Minus Cognitae, I, by William Albert Setchell. Pp.
229-268; plates 25-31. May, 1912 40

15. Plantae Mexicanae Purpusianae, IV, by Townshend Stith Brandegee.
Pp. 269-281. June, 1912 _„™ 15

16. Comparative Development of the Cystocarps of Aniithamnion and

Prionitis, by Lyman Luther Dalnes. Pp. 283-302; plates 32-34.

March, 1913 20

17. Fungus Galls on Cystoseira and Ealidrys. by Lulu May Estee. Pp. 305-

316; plate 35. March, 1913 - 10

18. New Fucaceae, by Nathaniel Lyon Gardner. Pp. 317-374; plates 36-

53. April, 1913 75

19. Plantae Mexicanae Purpusianae, V, by Townshend Stith Brandegee.
Pp. 375-388. June, 1913 15

Vol. 5. 1912-.

1. Studies in Nicotiana, I, by WtUiam Albert Setchell. Pp. 1-86, De-

cember, 1912 1.25

2. Quantitative Studies of Inheritance in Nicotiana Hybrids, by Thomas
Harper Goodspeed. Pp. 87-168. December, 1912 ~ 1.00

3. Quantitative Studies of Inheritance in Nicotiana Hybrids, II, by
Thomas Harper Goodspeed. Pp. 169-188. January, 1913 _- .20

4. On the Partial Sterility of Nicotiana Hybrids made with N. Sylvestris
as a Parent, by Thomas Harper Goodspeed. Pp. 189-198. March,
1913 - .10

5. Notes on the Germination of Tobacco Seed, by Thomas Harper Good-

speed. Pp. 199-222. May, 1913 25
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1-6. April, 1914 (In press)

2. Fhytomorula regularis, a Symmetrical Protophyte Belated to Coelas-

trum, by Charles Atwood Kofoid. Pp. 35-40, plate 7. April, 1914. .05

AMERICAN ABCHAEOLOGY AND ETHNOLOGY.—A. L. Kroeber, Editor. Price per
volume, $3.50 (Volume I, $4.25). Volumes I-IX completed. Volumes X and XI in

progress.

GEOLOGY.—Bulletin of the Department of Geology. Andrew C. Lawson and John C.

Merriam, Editors. Price per volume, $3.50. Volumes I (pp. 428), II (pp. 450), III

(pp. 475), IV (pp. 462), V (pp. 458), VI (pp. 454) and VII completed. Volume VIII
in progress.

ZOOLOGY.—^W. E. Hitter and C. A. Kofoid, Editors. Price per volume, $3.50. Volumes
I (pp. 317), II (pp. 382), III (pp. 383), IV (pp. 400), V (pp. 440), VI (pp. 478),
VII (pp. 446), VIII (pp. 357), IX (pp. 365), X (pp. 417), and XI completed. Volumes
XII and XIII in progress.

MEMOmS OF THE UNIVERSITY OF CALIFORNIA (Quarto).

Vol. 1. 1. Triassic Ichthyosauria, with special reference to the American Forms,
by John C. Merriam. September, 1908 „ $3.00

2. The Fauna of Eancho La Brea. Part I. Occurrence, by John C. Mer-
riam. November, 1911 SO

The Fauna of Rancho La Brea. Fart II. Canidae, by John 0. Merriam.
October, 1912 „ 80

Vol. 2. The Silva of California, by Willis Linn Jepson. 480 pages, 85 plates, 3
maps. December, 1910. Cloth $7.50, paper 5.00

Vol. 3. Business Cycles, by Wesley C. Mitchell, xviii -f 610 pages. September,
1913. Cloth $7.50, paper 5.00

Other series in Classical Philology, Economics, Education, Egyptian Archaeology, Engi-
neering, Entomology, Geography, Graeco-Roman Archaeology, History, Mathematics, Modem
Pliilology, Pathology, Philosophy, Psychology, Physiology, Semitic Philology.

UNIVERSITY OF CALIFORNIA CHRONICLE.—An oflacial record of University life,
issued quarterly, edited by a committee of the faculty. Price $1.00 per year. Current
volume No. XVI.

ADMINISTRATIVE BULLETINS OF THE UNIVERSITY OF CALIFORNIA.—Edited by
the Recorder of the Faculties. Includes the Register, the President's Report, the
Secretary's Report, and other official announcements.
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Vol. 1. 1. A Botanical Survey of San Jacinto Mountain, by Harvey Monroe
HalL Pp. 1-140; plates 1-14. June, 1902 $1.00

2. Two new Ascomycetous Fungi Parasitic on Marine Algae, by Minnie
Eeed. Pp. 141-164; plates 15-16. November, 1902 25

8. Algae of Northwestern America, by William Albert Setchell and Nst-

thaniel Lyon Gardner. Pp. 165-418; plates 17-27. March, 1903 2.25

VoL 2. 1. A Eeview of Califomian Polemoniaceae, by Jessie Millilcen. Pp. 1-

71; plates 1-11. May, 1904 75

2. Contributions to Cytological Technique, by W. J. V. Osterhont. Pp.
73-90; 5 text-figures. June, 1904 25

3. Limu, by William Albert Setchell, Pp. 91-113. April, 1905 ....:...„ .25

4. Post-Embryonal Stages of the Lamlnariaceao, by William Albert
SetchelL Pp. 115-138; plates 13-14. April, 1905 .25

5. Eegeneration among Kelps, by William Albert Setchell. Pp. 139-168;
plates 15-17. July, 1905 „. 30

6. A New Genus of Ascomycetous Fungi, by Nathaniel Lyon Gardner.
Pp. 169-180; plate 18. July, 1905 „ .15

7. Teratology in the Flowers of some Califomian Willows, by WiUiam
Warner Mott. Pp. 181-226; plates 16-20. December, 1905 50

8. 9, 10, 11. (In one cover.) The Besistance of Certain Marine Algae to

Changes in Osmotic Pressure and Temperature. The Bdle of Os-
motic Pressure in Marine Plants. On the Importance of Physiolog-
ically Balanced Solutions for Plants. The Antitoxic Action of
Potassium on Magnesium. By W. J. V. Osterhont. Pp. 227-2S6.

March^ 1906 JM
12. Cytological Studies In Cyanophyceae, by Nathaniel Lyon Gardner.

Pp. 237-296; plates 21-26. November, 1906 1.00

IS. On a Small Collection of Mosses from Alaska, by J. Cardot tind T.
ThSrlot. Pp. 297-308; plates 27-28. December, 1906 .10

14. Some Uiireported Alaskan Sphagna, together with a Summary of the

Cryptogamlc Work of the University of California Botanical Ex-
pedition to Alaska in 1399, by William Albert Setchell. Pp. S0»-
315. September, 1907 .05

15. On Nutrient and Balanced Solutions, by W. J. V. Osterhont. Pp. 317-
318. October, 1907 _„ .08

16. A Synopsis of the North American Godetias, by Willis t.juti jepson.
Pp. 319-354; plate 29. December, 1907 .40

Index, pp. 355-360.
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1. CompoBltae of Southern California, by Harvey Monroe Hall. Pp. 1-

302; plates 1-3, with a map. December, 1907 8.00

2. The Origin, Structure, and Function of the Polar Caps In SmUacina
ampUTicauJis Nutt., by H. D. Densmore. Pp. 303-330; plates 4-8.

December, 1908 JU
8. 4. (In one cover.) The Value of Sodium to Plants by Eeason of Its

Protective Action. On the Effects of Certain Poisonous Gases on
Plants. By W. J. V. Osterhont. Pp. S31-S40. June, 1908 JO
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8. Plantae Mexicanae Purpnsianae, by T. S. Brandegee. Pp. 377-396.
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7. The Nature of the Carpostomes in the Cystocarp of Ahnfeldtia gigarti-
noides, by Ada Sara McFadden. Pp. 137-142; plate 18. February,
1911 „ _ .05

8. On a Colacodasya from Southern California, by Mabel Effle McFadden.
Pp. 143-150; plate 19. February, 1911 .05

9. Fructification of Macrocystis, by Edna Juanita HofFman. Pp. 151-158;
plate 20. February, 1911 _ „ „ 05

10. Erythrophyllum delesserioides J. Ag., by Wilfred Charles Twlss. Pp.
159-176; plates 21-24. March, 1911 _ „ .16

11. Plantae Mexicanae Purpuslanae, III, by T. S. Brandegee. Pp. 177-194.

July, 1911 .- _ _... .16

12. New and Noteworthy Califomian Plants, I, by Harvey Monroe Hall.

Pp. 195-208. March, 1912 _ 16
13. Die Hydrophyllaceen der Sierra Nevada, by August Brand. Pp. 209-

227. March, 1912 _ .20

14. Algae Novae et Minus Cognitae, I, by William Albert Setchell. Pp.
229-268; plates 25-31. May, 1912 40

15. Plantae Mexicanae Purpnsianae, IV, by Townshend Stith Brandegee.
Pp. 269-281. June, 1912 15

16. Comparative Development of the Cystocarps of Antithamnion and
Prionitis, by L3nnan Luther Daines. Pp. 283-302; plates 32-34.

March, 1913 20

17. Fungus Galls on Cystoseira and Halidrys. by Lulu May Estee. Pp. 305-

316; plate 35. March, 1913 ', IC

18. New Fucaceae, by Nathaniel Lyon Gardner. Pp. 317-374; plates 36-

53. April, 1913 75

19. Plantae Mexicanae Purpuslanae, V, by Townshend Stith Brandegee.
Pp. 375-388. June, 1913 15

Index, pp. 389-397.

Vol. 5. 1912-.

1. Studies in Nicotiana, I, by William Albert Setchell. Pp. 1-86, De-
cember, 1912 1J2B

2. Quantitative Studies of Inheritance in Nicotiana Hybrids, by Thomas
Harper Goodspeed. Pp. 87-168. December, 1912 1.00

3. Quantitative Studies of Inheritance in Nicotiana Hybrids, n, by
Thomas Harper Goodspeed. Pp. 169-188. January, 1913 _. .20

4. On the Partial Sterility of Nicotiana Hybrids made with N. Sylvestris
as a Parent, by Thomas Harper Goodspeed. Pp. 189-198. March,
1913 10

5. Notes on the Germination of Tobacco Seed, by Thomas Harper Good-
speed. Pp. 199-222. May, 1913 25
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1-6. April, 1914 85

2. Phytomonila regularis, a Symmetrical Protophyte Related to Coelas-

trum, by Charles Atwood Kofoid. Pp. 35-40, plate 7. April, 1914. .05

3. Variation in Oenothera ovata, by Katherine Layne Brandegee. Pp. 41-

50, plates 8-9. June, 1914 10

AMERICAN ARCHAEOLOGY AND ETHNOLOGY.—A. L. Kroeber, Editor. Price per
volume, $3.50 (Volume I, $4.25). Volumes I-IX completed. Volumes X and XI in

progress.

GEOLOGY.—Bulletin of tbe Department of Geology. Andrew C. Lawson and John C.

Merriam, Editors. Price per volume, $3.50. Volumes I (pp. 428), II (pp. 450), III

(pp. 475), IV (pp. 462). V (pp. 458), VI (pp. 454), and VII (pp. 495, index in press)

completed. Volume VIII in progress.

ZOOLOGY.—W. E. Ritter and C. A. Kofoid, Editors. Price per volume $3.50; volume XI and
following, $5.00. Volumes 1 (pp. 317), II (pp. 382), III (pp. 383), IV (pp. 400), V
(pp. 440), VI (pp. 478), VII (pp. 446), VIII (pp. 357), IX (pp. 365), X (pp. 417),
and XI (pp. 528, index in press) completed. Volumes XII and XIII in progress.

MEMOIRS OF THE UNIVERSITY OF CALIFORNIA (Quarto).

Vol. 1. 1. Triassic Ichthyosauria, with special reference to the American Forxns,

by John C. Merriam. September, 1908 „ $3.00

2. The Fauna of Rancho La Brea. Part I. Occurrence, by John C. Mer-
riam. November, 1911 .30

The Fauna of Rancho La Brea. Part II. Canidae, by John C. Merriam.
October, 1912 80

Vol. 2. The Silva of California, by Willis Linn Jepson. 480 pages, 85 plates, S

maps. December, 1910. Cloth $7.50, paper 5.00

Vol. 3. Business Cycles, by Wesley C. Mitchell, xviii + 610 pages. September,
1913. Cloth $7.50, paper 5.00

Other series in Classical Philology, Economics, Education, Egyptian Archaeology, Engi-
neering, Entomology, Geography, Graeco-Roman Archaeology, History, Mathematics, Modem
Philology, Pathology, Philosophy, Psychology, Physiology, Semitic Philology.

XJNIVERSITY OF CALIFORNIA CHRONICLE.—An official record of University life,

issued quarterly, edited by a committee of the faculty. Price $1.00 per year. Current
volume No. XVI.

ADMINISTRATIVE BULLETINS OF THE UNIVERSITY OF CALIFORNIA.—Edited by
the Recorder of the Faculties, Includes the Register, the President's Report, the

Secretary's Report, and other official announcements.
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8. Algae of Northwestern America, by William Albert Setchell and Na-
thaniel Lyon Gardner. Pp. 165-418; plates 17-27. March, 1903 2.25

Vol. 2. 1. A Review of Califomlan Polemoniaceae, by Jessie Milllfeen. Pp. 1-

71; plates 1-11. May, 1904 75
2. Contributions to Cytological Technique, by W. J. V. Osterhout. Pp.

73-90; 5 text-figures. June, 1904 25
3. Limu, by William Albert Setchell. Pp. 91-113. April, 1905 25
4. Post-Embryonal Stages of the Laminariaceao, by WUliam Albert

Setchell. Pp. 115-138; plates 13-14. April, 1905 25
5. Regeneration among Kelps, by William Albert Setchell. Pp. 139-168;

plates 15-17. July, 1905 l.... 30
6. A New Genu.s of Ascomycetous Fungi, by Nathaniel Lyon Gardner.

Pp. 169-180; plate 18. July, 1905 - 15
7. Teratology in the Flowers of soma Califomlan Willows, by William

Warner Mott. Pp. 181-226; plates 16-20. December, 1905 50

8. 9, 10, 11. (In one cover.) The Resistance of Certain Marine Algae to

Changes In Osmotic Pressure and Temperature. The R31e of Os-

motic Pressure in Marine Plants. On the Importance of Physiolog-
ically Balanced Solutions for Plants. The Antitoxic Action of
Potassium on Magnesium. By W. J. V. Osterhout. Pp. 227-236.

March, 1906 _ _ .25

12. Cytological Studies In Cyanophyceae, by Nathaniel Lyon Gardner.
Pp. 237-296; plates 21-26. November, 1906 ..._ 1.00

13. On a Small Collection of Mosses from Alaska, by J. Cardot and T.
Th6rlot. Pp. 297-808; plates 27-28. December, 1906 ..._ .10

14. Some Uiiieported Alaskan Sphagna, together with a Sun ;rary of the

Cryptogamic Work of the University of CaUfomla Botanical Ex-
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15. On Nutrient and Balanced Solutions, by W. J. V. Osterhout. Pp. 317-
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Pp. 319-354; plate 29. December, 1907 .40
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December, 1908 _ JK
8. 4. (In one cover.) The Value of Sodium to Plants by Reason of Its

Protective Action. On the Effects of Certain Poisonous Oases on
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May, 1909 AS
Index, pp. 397-400.

Vol 4. 1910-1912.

1. Studies in Ornamental Trees and Shrubs, by Harvey Monroe HalL Pp.
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noides, by Ada Sara McFaddeu. Pp. 137-142; plate 18. February,
1911 „ 05

8. On a Colacodasya from Southern California, by Mabel Effle McFadden.
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