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FORTY-THIRD CONGRESS, FIRST SESSION. 

CHAPTER 455. 

Be it enacted by the Senai n ntatives of the United States of America 
assembled, That the following sums be, and the same are hereby, appropriated, for the objects 
expressed, for the fiscal year ending June thirtieth, eighteen hundred and seventy-five, namely 

For engraving and printing the plates illustrating the report of the geographic; 
explorations and surveys west of the one hundredth meridian, to be published in quarto 
ing and binding to be done at the Government Printing-Ofiice, twenty-five thousand tl 

Approved June 23, 1874. 

FORTY-THIRD CONGRESS, SECOND SESSION. 

CHAPTER 76. 

Be it enacted by the Sou, States of America in Congress 
assembled, That the act entitled "An act making appropriations for sundry civil expenses of the Govern- 
ment for the fiscal year ending June thirtieth, eighteen hundred and seventy-five, and for other pur- 
poses," approved June twent lied and seventy-four, be, and the samo is hereby, 
amended by adding to the cla ngto the engraving and printing of the plates illus- 
trating the report of the geographical and geological explorations and surveys west of the one hun- 
dredth meridian, the following words: and "that two thousand copies of the report shall bo printed by 
the Congressional Printer," after substituting the word "dollars" in lieu of the concluding word of said 

Approved February 15,1875. 

FORTY-FOURTH CONGRESS, FIRST SESSION. 

"Mr. VANCE, of Ohio, from the Committeo on Printing, reported the following resolution; which 
was read, considered, and adopted: 

"Eesolvcd by the House of Representatives, (the Senate concurring,) That tho following distribution 
shall be made of the reports of the United States geographical surveys west of the one hundredth 
meridian, published in accordance with acts approved June 23,1874, and February 15,1875, as the several 
volumes are issued from the Government Printing-Orfice, to wit: Nine hundred and fifty copies of each 
to the House of Representatives, two hundred and fifty copies of each to the Senate, and eight hundred 
copies of each to the War Department for its uses." 

March 29,1876.    (See Congressional Record, vol. 4, part 3, p. 2037.) 
Agreed to by the Senate May 4,1876.    (See Congressional Record, vol. 4, part 3, p. 2969.) 



Volume    II.—Astronomy and Barometric llypsomotry. 

Volume 111.—Geology aud Mineralogy. 

Volume   IV.—Paleontology. 

Volume    V.—Zoology. 

Volume   VI.—Botany. 

Volume VII.—Archaeology. 

The Topographical Atlas edition, consisting of Title-Page, Legend, and 

Conventional Sign Sheets, Index, Progress and Basin Maps, and Sheets 

Nos.49, 50, 58, 59, 66, 67, 75, 76, 83, 53 (C), 61 (B), 61 (C), 61 (CO, 61 

(D), 62 (A), 62 (C), 65 (D), 69 (B), 69 (D), 70 (A), 70 (C), and 77 (B) have 

been issued at date of sending forward the MS. of this volume. Other 

sheets, of which there are twenty-seven in various stages of completion, 

will follow as rapidly as they can be prepared, engraved, and printed. 

Sheets 53 (C), 61 (B), 61 (C), 61 (D), 62 (A), 62 (C), 65 (D), 69 (B), 

69 (D), 70 (A), 70 (C), and 77 (B) are projected upon a scale of 1 inch to 

4 miles, while the scale of 1 inch to 2 miles has been used for sheet 61 

(Cj), the latter embracing a part of the San Juan mining region ol 

Southwestern Colorado. The scale of 1 inch to 1 mile has been selected 

for the six-sheet map of the lake region of the Sierra Nevada encircling 

Lake Tahoe ;  and the contour map of the Washoe Mining District, in which 
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is situated the famous Comstock Lode, drawn to a scale of 1 inch to 500 feet, 
will be published to the scale of 1 inch to 1,500 feet, making a map of the 
size of four regular atlas sheets. 

The following Geological Maps, forming a part of those supplementing 
Volume III, based upon the topographical sheets, have been published, 
i. e.j Titie-Page, Index Sheet, Restored Outline of Lake Bonneville, Nos. 50, 
59, J of 58, and J of 66, 67, 75, 76, and 83. Other sheets are in course of 
completion. 

The Topographical Atlas referred to, embracing the entire area west 
of the 100th meridian, will comprise 95 sheets, on a scale of 1 inch to 8 • 
miles, numbered consecutively from 1 to 95, inclusive, while the " Geolog- 
ical Atlas" will consist of the same number, using the topographical maps 
as a base. (See Progress Map of 1878.) Upon a number of the topo- 
graphical maps as a base, the classification of lands into the following divi- 
sions, (1) Agricultural with irrigation, (2) Timber, (3) Grazing, (4) Arid 
and Barren, is shown by colors. It is intended to expand this classifica- 
tion to embrace the entire area, thus gathering data upon which a new legal 
subdivision to settlers, to accord with presumable values as to class, may be 
made, pursuant finally to the following divisions: 

.    .       .   (  without irrigation. 
Agricultural, j 

with irrigation or drainage. 
Large,   ) with prevailing species, as Live Oak, 

2. Timber, 
( 2. Small,   )      Cedar, etc, 
(  1. Good,    )     . , . , 
< > with species and quality oi i 

4. Arid or barren, including "desert lands." 
5. Swamp and overflowed. 
6. Location of the precious and economic minerals, ; 

Gold, in place or placer. j     8. Tin and nickel. 
Silver. !     9. Antimony and ai 
Cinnabar. 10.  Sulphur. 
Copper.                                        I   11. Sodium, chloride 



Each full atlas sheet repress 

longitude and one degree and 1 

17,000 to 18,000 square miles, 

so constructed, upon a special pr< 

The plan for the systemati 

survey of the territory of the 

meridian, as the main object, w 

by the officer in charge shortly i 

was then approved by Brig. Gc 

and the Honorable the Secreta 

Congress by a specific act appro 

In addition t.» the astrono 

oloffical observations needed foi 

present condition of development of this region, arc made in tin- branches 

of mineralogy and mining, geology, paleontology, zoology, botany, archae- 

ology, ethnology, and philology. 

The quarto reports embrace the results of tin- special branches of the 

Survey that are completed at the date at wdiich each is separately submitted, 

while annual reports of operations of the work, accompanied by maps, 

showing progress during the fiscal year, are regularly submitted to the 

Chief of Engineers, and appear as appendixes to his Annual Reports 

From the accumulation of field data, the finished topographical maps 

are completed as fast as the draughting force permits, and with the neces- 

sary additions, special editions showing geological formations and land clas- 

sification, are issued from time to time. Neither atlas will lie complete until 

the whole work is finished. 





EEPORTS 

THE BOTANICAL COLLECTIONS MADE IN PORTIONS OF NEVADA, UTAH, 
CALIFORNIA, COLORADO, NEW MEXICO, AND ARIZONA, 

THE YEARS 1871, 1872, 1873, 1874, AND 1875. 

J. T. ROTHROCK, 
LATE  A.   A.   SURGEON,  TJ.   S.   ARMY, 

T3, 1874, AND 1875, AND NOW PROFESSOR 

IN FOUR CHAPTERS AND AN APPENDIX. 
JLUSTKATED  BY  THIRTY  PLATES  AND  ONE  WOODCUT. 





TABLE OF CONTENTS. 

LETTER OF LIEUTENANT WHEELER TO GENERAL HUMPHREYS  

CHAPTER I.—COLORADO DISTRICT  

CHAPTER II.—NEW MEXICO DISTRICT  

CHAPTER III.—NOTES ON ECONOMIC BOTANY  

CHAPTER IV.—CATALOGUE OF PLANTS COLLECTED IN NEVADA, UTAH, COLORADO, NEW MEXICO, 

APPENDIX. 

NOTES ON Tn AT PORTION OK C.u.inniMA TI:WI-:I:SEI» I;Y THE IIOIANWS or THE EXPEDITION OF 

1875, WITH ENUMERATION OF PLANTS COLLECTED I>T KIM; THAT YEAR       35:5 

TABLE OF ORDERS      379 

INDEX       381 





LIST  OF  PLATES. 

12. LEUCAMPYX NEWBE 

14. PYIUJIIOPAPFUS ROI 





UNITED STATES ENGINEER OFFICE, 

GEOGRAPHICAL SURVEYS WEST OF THE 

OAE HUNDREDTH MERIDIAN, 

Washington, B. C\, May 10, 1878. 

GENERAL: I have the honor to submit herewith reports that go to make 

up Volume VI of those authorized to be published by acts of Congress 

approved June 23, 1874, and February IT), 1875. 

The volume comprises a number of reports upon collections of the 

years 1871 to 1876, inclusive, made by Dr. J. T. Rothrock, surgeon and 

botanist to the Expeditions of 1873-4-5, and by eminent specialists. 

The collections obtained during the several years, after their identifica- 

tion and classification, have been forwarded, through the Smithsonian Insti- 

tution, for final lodgment in the herbarium of the Agricultural Department. 

The following gentlemen have been engaged as field assistants in this 

branch, viz: Dr. W. J. Hoffman and Ferdinand Bischoff in 1871, Dr. H. 

C. Yarrow and H. W. Henshaw in 1872, John Wolf in 1873, Dr. J. T. 

Rothrock in 1873-4-5, with Messrs. J. M. Rutter in 1874 and C. Shoemaker 

in 1875 as sub-assistants, and in 1874-5-6 Dr. Oscar Loew. 

Other members of the Expedition have also contributed to the large 

aggregate of specimens. 

By dint of much pains and labor a number of species new to botanical 

science have been discovered, twenty-seven of which are here figured for 

the first time, as well as ten species rare, but not hitherto unknown. The 

total number of new species is fifty, and two distinct genera have been 

added to the known Flora of this portion of the United States New and 

well-marked varieties of older species have been obtained, and among them 

a number hitherto scantily represented in the largest herbaria.    In many 
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cases a wider geographical range of known forms has been developed, as, 
for instance, the discovery, in Arizona, of Ophiocjlossum vulgatum; and also 
a number of rare species, as of the striking leafless tree of Arizona, the 
Canotia, and specimens of which are thus added to the Government and 
other herbaria. From the Agave plants a number are described as of value 
for cordage and textile fabrics. The economic relations of various forage- 
plants, native and introduced, are noted. The value of Chia (Salvia Colum- 
barice) as a remedy and dietetic is defined, as well as the medicinal qualities 
of other plants. The present and prospective relations of the forests to 
the settlement of the country receive mention, and tables prepared by Dr. 
Loew of soil analyses at important points are introduced. 

Although investigations in Botany, governed in a measure by the 
sparsely settled condition of the regions visited, are but incidental to the 
systematic purpose of the Survey, which has for its main object*the deter- 
mination of data necessary for the construction of a detailed topographical 
map, yet it is believed that the material here presented, as the result of 
examination, by specialists, of large and complete collections, will have its 
value as a substantial contribution to the knowledge of the Botany of 
portions of the United States west of the 100th meridian and south of 
the 40th parallel. 

Attention is invited to the authors of various parts of this report, whose 
names appear on the title-page, and to whom so much is due for the skill 
with which they have prepared their several portions, and a merited tribute 
to the value of their services is hereby tendered. 

To Prpf. Asa Gray, the veteran Botanist, to whom doubtful points 
have been submitted, thanks are due. 

The zeal and fidelity displayed by Dr. J. T. Rothrock, not only in the 
field, but in the preparation of his report, and in superintending the colla- 
tion of other reports, are worthy of all commendation. 

The excellent typographical work of the Government Printing Office 
in the publication of the quarto reports of the Survey is worthy of men- 
tion, while the artistic plate illustrations of this volume, furnished by Mr. 
Julius Bien, of New York City, are creditable alike to liisjirtistic fa.Mc and 
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known botanical artist, Isaac- Sprague, of Cambridge, Mass., and Mr. W 
II. Seaman, of the Agricultural Department. 

It is with pleasure that this opportunity is taken of recognizing the 

industry, perseverance, and skill shown by those whose combined labors 

have made collections the results from which are embodied in the reports 

herewith submitted. 

Very respectfully, yours, 
GEO. M   WHEELER, 

Lieutenant <>/ Engineers, in Charge. 

Brig. Gen. A. A. HUMPHREYS, 

Chief of Engineers, United States Ann g, Washington,!). (J. 





UNIVERSITY OF PENNSYLVANIA, 

Philadelphia, April 1, 1878. 
SIR : I have the honor to transmit herewith my final report upon the 

botanical collections made by the parties under your charge. 
In doing so, it is but fair to state how little of whatever merit the report 

may have is due to myself, and how much to those who have assisted in 
collecting the material, and to those who subsequently aided in naming and 
describing it. 

Dr. George Engelmann, of Saint Louis, has furnished reports upon the 
numerous orders and genera that he is our acknowledged authority upon, 
and these alone form no inconsiderable part of the whole. 

Professor Gray, of Cambridge, has throughout kindly settled all 
doubtful points of nomenclature referred to him. Without his advice and 
assistance, it would have been impossible for me to have completed the 
work. 

The same may be said of the services of Mr. Sereno Watson. He has 
also furnished the list and descriptions of the Leguminosse. 

Prof. Thomas C. Porter, of Easton, has worked up the Scrophulariacese, 
Polemoniaceee, Labiate, Borraginaceae, and Polygonacese, orders which 
together comprise a large part of the descriptive text. 

Mr. M. S. Bebb, of Fountaindale, 111., has written the account of the 
Willows, which are confessedly among the most difficult of all American 
genera. 

Dr. George Vasey, Botanist to the Department of Agriculture at 
Washington, D. C, has made a careful report on the Grasses collected by 
the Expedition; and Mr. William Boott, of Boston, Mass., contributes the 
paper on Carex. 
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Prof. D. C. Eaton, of Yale College, has written a most valuable report 
on the Ferns. This paper differs from the others inasmuch as it is a com- 
plete monograph of all the known Ferns of North America south of the 
40th parallel and west of the 105th meridian, whether collected by your 
Expedition or not. It must remain for years the standard authority on 
the Ferns of that wide area, 

Mr. Thomas P. James, a well-known authority on the American 
Mosses, has kindly prepared the account of these plants; and Prof. Edward 
Tuckerman, of Amherst College, equally well known in his own special 
branch, names the Lichens. 

The remainder of the text I am responsible for, and though I can 
hardly hope it will equal the portions contributed by the gentlemen above 
named, I trust it may be of some value. I have freely quoted from other 
authors, and have endeavored to give due credit to the sources whence any 
information has been derived I have cited the Genera Plantarum by 
Bentham and Hooker as the authority for the generic descriptions given 
throughout the Report in the form of footnotes. Though I have in the 
main simply translated their descriptions, I have occasionally made some 
changes to suit the particular species I was concerned with. My reason 
for adhering so closely to these authors as I did was, that the descriptions 
might be full enough to include other species found in the same region. 

It is a great regret to me that the material collected by Dr. W. J. 
Hoffman, formerly of your Survey, has not been directly available. I have 
hence been obliged to omit mention of him as the collector of many inter- 
esting species from Arizona and Nevada. I take, however, this means of 
recognizing the value of his work. I have elsewhere alluded to his report 
on the "Distribution of Vegetation in Portions of Arizona and Nevada," 
published in the American Naturalist for June, 1877. 

Almost the entire botanical collection of 1873 was made by Mr. John 
Wolf, and it was among the largest and finest ever obtained by a Govern- 
ment expedition. 

I was materially assisted, in 1874, by Messrs. Ilenshaw and Ratter in 
the work of collecting, and in 1875, by Dr. II. C. Yarrow and Messrs. 
Henshaw and Shoemaker. 



each year contributed largely to tin 

greatly in debt to him for much of the 

and III of the text. 

I have avoided any change, as f 

the gentlemen associated with me in 

a mere uniform mode of expression wc 

author should state his facts in his owi 

tion of any errors of my own. 

The preliminary portions, I *, ( 

posely made popular .led 

originally intended, because the remainder of the volume so much exceeded 

the limit at first assigned; and, farther, because much <>( the material found 

its way into Chapter IV. 

The plates drawn by Messrs. Sprague and Seaman,-and engraved by 

Julius Bien, need no comment from me. The name of each artisl is con- 

nected with his work. 

There remains now but the pleasant duty of adverting to the generous 

aid always rendered by you, and by the gentlemen associated with you, 

both infield and herbarium work, and also by the officers of the various 

posts I have from time to time visited in performance of my field duties. 

Without the encouragement received from you and from them, no labor of 

mine could have collected the material for this report. 

Very respectfully, 
J. T. ROTIIROCK. 

First Lieut. GEO. M. WHEELER, 

Corps of Engineers, U. 8. Arm?/, in Charge. 

NOTE, December 31, 1878.—Sine,- the manuscript for this Report was 

completed, the first volume of the Flora of California, by Messrs. Brewer 

and Watson, has been published; and we have reason to hope for the 

speedy appearance of the second. This, of course, reduces my labor, so fat- 

as the collection of 1875 is concerned, to merely enumerating the plants 

and adding a few fieldnotes.    Anything more would have been not only 
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unnecessary, bnt presumptuous, in view of the long labor they and Professor 
Gray had bestowed upon the task. 

During the same interval, American botanists have received from the 
pen of Professor Gray the first part of vol. 2, Synoptical Flora of North 
America. It is not possible to overestimate the importance of this to the 
science of our country. His work, when finished, must be forever the great 
landmark in American Botany. 

Of hardly less importance, or labor, is Mr. Watson's Bibliographical 
Index to North American Botany, of which Part First, extending through 
the Polypetalse, has been published during the year. The thorough man- 
ner in which it has treated, and will continue to treat, the synonymy of the 
subject, renders any extended citations out of place here. It is hoped that 
the most important changes in nomenclature indicated in these works will 
be found observed in this Report. 

Mr. H. W. Henshaw has aided at the Washington office in his careful 
attention while this Report was passing through the several stages of proof. 

J. T. R. 





CHAPTER 

1TOTBS 

COLORADO. 

J. T. ROTHROCR, 



CHAPTER   I. 

COLORADO DISTRICT* 

FLORA   OF   THE   OPEN   GROUND. 

The most obvious division of the botanical regions traversed during the 
season of 1873 would be into the open grounds, including under this head 
the plains from Denver to the foothills, the flat portion of South Park, the 
immediate valley of the Arkansas, and San Luis Valley proper. There 
would then remain the mountain region, including here the entire flora from 
the lower limit of timber to the highest mountain tops. 

There is at first sight a wonderful sameness about the flora of the 
plains, which has not escaped the notice of casual observers. The hoary, 
dry, stunted plants, with the great preponderance of yellow and red flowers, 
when compared with the more living aspect of the mountain flora, actually 
compels a contrast in the mind. 

To what is this difference due ? Meteorological statistics from Colo- 
rado are as yet meagre in the extreme. Up to 1872 from only three points 
did we have observations for a period of over one year. Such at least is 
the showing of Mr. Schott's " Tables and Results of the Precipitation in Rain 
and Snow in the United States", and neither of these points was fairly within 
the grasp of the mountains, so that any comparison must be somewhat 
lame. If, however, we sum up and average the fall of rain and snow at 
Forts Garland, Massachusetts, and Lyon, it appears that the mean amount 
is 12.09 inches. This, however, can only be taken as an approximate 
estimate for the more open country just east of the main divide, being 
probably greater than the fall farther east, and certainly less than that west. 

* I have taken this chapter on the Colorado District from my Preliminary Report, published in 1874. 



Compare this with 39.87 inches, which is the mean precipitation for a 
series of years in West Virginia. This State is selected because it has some 
points of similarity to Central Colorado, and because its precipitation is far 
from excessive. The difference is so great as to suggest that this is an 
essential feature in the difference of the floras in Colorado, where we prob- 
ably have a difference as great between the meteorological conditions of its 
plains and its mountains, as between West Virginia and Colorado. 

Another meteorological element will probably be sufficient to explain 
the problem in part. Where we have so small a mean precipitation, it is 
safe to infer that the atmosphere comparatively seldom reaches the point of 
saturation; i. e., that there is less than the ordinary amount of aqueous 
vapor in it Then it follows that however much of the sun's heat be 
absorbed by the soil during the day, it will be most freely radiated back 
into space at night. I cannot better illustrate the full import of this fact 
than by a quotation at second hand from Tyndall: 'Aqueous vapor is a 
blanket more necessary to the vegetable life of England than clothing is to 
man. Remove for a single summer night the aqueous vapor from the air 
which overspreads this country, and every plant capable of being destroyed 
by a freezing temperature would perish. The warmth of our fields and 
gardens would pour itself unrequited into space, and the sun would rise 
upon an island held fast in the iron grip of frost.' 

These, then, being the climatic conditions, somewhat, of the plains 
during the growing period of the year, it does not seem strange that the 
ensemMe of the flora should be as peculiar. The diurnal range of tempera- 
ture during the summer months is at times immense. In South Park, I 
have seen the temperature as high as 90° Fahr. at 2 p. m., and on rising 
the next morning found a film of ice coating the little accumulations of water 
around camp. Our familiar forms of plant-life would almost all be destroyed 
under such an alternation of heat and frost for year after year. The plants, 
then, that we do find surviving are, as a rule, more dwarfed, more villous, 
and with denser tissues than those of more genial regions. Nature would 
appear to have especially guarded them against excessive evaporation of 
their fluids on the one hand and freezing on the other, and meeting both 
contingencies by a small supply of water in their tissues, retaining that 
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which they possess under the double guard of villodty and contraction.    I 
am aware that Mr. Watson, in hie most valuable report on the liotany of 

the Fortieth Parallel, is prepared to admit a large evaporation from the 

more succulent portions o{' the plant. 

some measure, disappear, when, on examination of these plants, so uniform 

in general appearand-, Ave find a large number of genera and species differ- 

ing from one another by the small amounts i-omjmtihh irith tin ir sumnnnlninx. 

This (the surroundings^ in part accounts for the predominance of some 

orders and often of -enera.     We find a somewhat similar condition of things 

I'r/a 

man.    Poh/nomnu avindarc and ( % >,<,,,..lon,* Li/bntlinn are examples.    Among 

the exceptions to this statement is Ranunculus Cymbalaria .• but its natural 

habitat on the Western open lands is, by choice, alkaline soils, where, for a 

portion of the year at least, it can obtain moisture, just as with us it fre- 

quents salt-marshes and the sea-shore. 

Among the mountains, on the contrary, we find a larger number of 

familiar plants. Indeed, the list is so large that it would be a real labor to 

begin the enumeration. Those plants embraced under the common name of 

weeds are from necessity found usually on the roadsides and about habita- 

tions, just where they can be transported by human agency, and find, among 

other essentials, water. It is wonderful with what rapidity they have occu- 

pied the ground in many places. 

FLORA   OF   THE   MOUNTAINS. 

Leaving the level ground, we at once come fairly within the range of 

the timber In South Park, this is not far from 10,000 feet altitude : tongue- 

like projections of trees do extend lower down ; but I refer to the main body 

of the forests. 

At Twin Lakes, the timber begins at about 9,500 feet.    In the San Luis 



Valley, it is much lower, about 7,500 feet above the sea. Here, however, 
the lowland coniferous growth is made up entirely of Pinus edulis, Engelm , 
and Juniperus Virginiana. 

It seems that where the hills begin fairly, they have been seized at 
once by some tree. Cottonwood trees appear both on the plains and mount- 
ains, where the supply of water is constant or nearly so. The Conifers 
above named are constantly found associated on the foothills at least as far 
north as Canon City. They do not fairly enter South Park. The line 
along the Valley of the Arkansas is sharply drawn. The ridge dividing it 
from Trout Creek is covered on its western slope by these trees, while to 
the east of it they hardly appear. 

From some facts observed I am led to think that at no distant past the 
growth of ConifercB extended much lower into the Park than it now does. 
I have seen the decaying remains almost down to the Platte. The knots, 
which, as is well known, last a long time, were found scattered here and 
there frequently in the lower portions of the open ground. An occasional 
isolated clump of these trees still survives, far removed from their associates 
on the mountain-sides; and at times one may observe that the prolonga- 
tions of pine-woods, which extend out into the Park, become less and less 
dense, until finally only a single tree remains at intervals, these disappear- 
ing, and then only the half decayed remains reach farther out toward the 
valley. In one place it was observed that the tops of these dead trees all 
pointed to the east. This suggested the idea that the destruction may have 
been due to one of the fierce west winds which, during the fall months, 
are so prevalent in South Park. Once destroyed, other vegetation might 
readily crowd the young trees out. A notable example of this was seen 
in one portion of the foothills, where a whole forest of Pinus edulis lay 
prostrate, with not a single young tree coming on. As bearing upon this 
question of recession of the ConifercB toward higher ground, I may also 
remark that where these tongues of timber run down toward the centre of 
the Park, the oldest trees are ConifercB and the younger growth is of cotton- 
wood. This is especially marked at the lowest limit of the trees. Perhaps 
mere "rotation of crop" may serve to explain tin- change, though I doubt it. 

The timber belt ends at about the greatest centre of development of 
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the nutritious bunch-grasses, though these do extend in magi 

up into the open valleys and among the lees dense timber 

of nearly 11,000 feet. 

From South Park to the New Mexican line we regular] 

.lance of this forage OD the eastern slope of the main chains. 

tiful valley of the Conejoa River, after stalking the ttmbei 

found luxuriant bunch-grass covering the ground as thid 

stand.     In November it was still  -recti about the  roots, an. 

elevation of 11,000 feet. 

In this belt (from 9,500 to 10,500 feet), Bcrbcris Aquijolium formed a 

conspicuous feature of the flora, especially in the more open woods. The 

herbaceous vegetation of the same zone is well represented by Castillvia 

pallida, Parnassia parviflora, Pediculari? Gramlandica, Habenaria dlJutata, 

Polygonum Bistorta, TnfoUum dasyphyUum, Senrnr, tnay^ularis, Gndlaym 

detonsa and acuta, with several Bpecies of Poitstemon. 

From 10,500 feet to timber-line (approximate estimate, 11,500 feet), a 

. change more or less marked occurs in the vegetation. This zone embraces 

within its limits a greater diversity of soil, exposure, and local differences 

of temperature than the one we have just described. Then- areoj.cn valleys 

with perfect drainage, and hence dry soil : and ethers so swampy that it is 

almost impossible to   ride  over them; rocky  slopes  and deeply shaded 

Hence it is not surprising that a more diversified flora should be found 

here. Pbius flexHi*, continuing over from the lower zone, now in this its 

favorite altitude, becomes the predominant Conifer. It is subject to great 

ehami'es in ir> habit, and anions these there is none more remarkable than 



the greater crowding of its leaves as you reach the still luxuriant though 
more alpine forms. The herbaceous vegetation is represented by Primula 
Parry<i, Adoxa Moschatellina, Trollius laxus, var. albiflorus, Caltlia leptosepala, 
and Trifolium Parryi; the first four finding in the cold streams and snow- 
fed bogs most congenial homes. 

At timber-line, a most complete change comes over the landscape and 
with it, over the flora. Pinus Balfouriana, after becoming more and more 
common as we ascended the last thousand feet, has now attained the supreme 
place in the tree-flora. Except it, all other trees have disappeared under 
the increasing rigor of the alpine surroundings. It, too, has been dwarfed 
to the last degree compatible with the dignity of a tree. Where timber-line 
coincides nearly enough with the summit of the mountain to allow the 
strong west winds of the region to exert their full force upon the tree, it 
lies prostrate, with the top always pointing eastward, and having just 
enough of leaves, often, on its stunted branches to give sign of life. "When 
some high cliff affords a shelter, the tree rises perpendicularly until the top 
is above the protection afforded, and it is then forced to take the eastward 
inclination 

From timber-line up, the surface may be bare of all vegetation, and 
simply a mass of rocks (often volcanic), or it may be more or less densely 
covered with a mixed sward of grass and sedges. Here and there, blooming 
in profusion, will be found clumps of Bryas octopetala, Trifolium nanum, 
Saxifraga Hirculus and flagellaris and serpyllifoUa, Actinella grandiflora, and 
Gentiana Parryi. The last-named was found in full bloom near the summit 
of Red Mountain in August. Dwarfed specimens of Solidago Virga-aurea 
and Salix reticulata mingle themselves with the grass of the sward, and 
almost escape detection until looked for closely. Even these disappear as 
we approach an altitude of 14,000 feet, and there remains then hardly any- 
thing except Claytonia arctica, which sends its long, thick root deeply down 
among the rocks after its nourishment. 

TIMBER 

Pinus contorta, Dougl.—("Twisted-branch Pine;" "Red Pine.") — 
This tree grows 40 feet high, and has a diameter of about a foot;  wood 
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is coarse-grained. Where nothing better offers, it may be sawed into 

boards. 

Pinus flcxilis, James.—("American Cembran Pine."—Attain- in Cen- 

tral Colorado a height of 50 feet in its best situations, with a diameter of a 

foot and a half.    The shape and color of the cones as well as the pliable 

character and white wood of the young shoota an-, as Dr. Parry lias 

already noted, strikingly suggestive of the White Pine of the East The 

extremely slow growth of this tree is remarkable. The trunk, as a rule, 

is quite too full of knots to make good boards, though there is no reason 

why the less stunted specimens might not be used for coarse, heavy 

timbers. 

Pinus BaJfouriam, Murr.—This tree is seldom, if ever, found at an alti- 

tude less than 9,000 feet above the sea. It is the last to Burvive the expo- 

sure on the mountain-tops: and finding a pine at timber-line is presumptive 

inches in diameter;  has little value as a timber. 

Pinus edulis, Engelm.—(Pinon Pine of Southern Colorado.)—The 

Pinus edulis is the one so frequently alluded to by Fremont as the Nut 

Pine. It furnishes capital fuel, having enough of the terebinthinate in 

it to make an intensely hot fire. This is the most important use to which 

the tree is applied. It ranges from the hills near Canon City south, not 

going into the mountains west until it has crossed the vallev of the Arkansas 

southward. 

Pinus ponderosa, Dougl.—("Yellow Pine" of the West)—This is the 

largest and most valuable of the trees in the region surveyed daring the 

season of 1873. It makes the best lumber the country affords, and, besides, is 

quite abundant, though this fact will probably lie the reason why it will be 

the first to be extirpated before the growing needs of an increasing popu- 

lation. In the valley of the Conejos River, it was found growing 60 to 70 

feet high, with a diameter of nearly three feet. 

Abies Bouglasii, Lindl.—Tree 60 to 90 feet high, though becoming 

much smaller as it ascends the mountain sides. As a timber it is only mid- 

dling in quality. It does wrell for beams, &c. It becomes much larger and 

more valuable on our northwest coast and has fewer knots than on the 
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Rocky Mountain ranges It is known according to Mr. Watson, in the 
Uintah Mountains as "Bear River or Swamp Pine". 

Abies Memiesii, Lindl.—This tree attains an average height of from 
50 to 60 feet. Timber hard and coarse-grained, but is serviceable for 
rough work. 

Juniperus Virginiana, L.—A much branched, dwarfed tree, found asso- 
ciated with the Pitton Pine. It is of great value as furnishing the most 
durable fencing-posts. It is probably abundant enough in Southern Co- 
lorado to meet the demands for many years. 

There are, besides, several species of cottonwood, none of them, how- 
ever, being of any great value except for shade. 

It may be well to remark that, on almost any, if not all of the ranches 
where irrigation is possible, in a few years the settler may relieve the con- 
stant glare of the sun by a fine, thrifty cottonwood grove about his build- 
ings. The experiment has so often succeeded that it is no longer a problem 
to solve. 

AGRICULTURAL   RESOURCES. 

Taking Denver as a starting-point, it is known that fair crops of wheat, 
rye, oats, barley, and corn may be raised with a tolerable degree of cer- 
tainty where irrigation can be resorted to. The same statement is true of 
the region east of but bordering the foothills, as far south as the survey 
extended this year (1873); the certainty (other things being equal) increasing 
toward the south. Grasses and sedges suitable for grazing purposes flourish 
in greater or less abundance, especially as the foothills are approached and 
the valleys between them penetrated into. 

The drier portions of the country (especially where water is within 
reach) may be advantageously utilized as sheep-walks. The grass of such 
regions is nutritious and abundant enough for this purpose. As an illustra- 
tion I may allude to Huerfano Park, which now affords pasturage to 
immense droves of sheep. The great objection to allowing them indiscrimi- 
nate range is, that where they go, the grass is so soiled that hones and 
cattle refuse to touch it. Hence the hitter antagonism between the two 
classes of herdsmen. An equitable division of the }>>thli<- lands would be to 
confine the sheep to  the region of the shorter grasses, giving cattle and 
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horses the range of the taller bunch-grass.    Of course, when the land was 

definitely settled, surveyed, and paid for, the proprietor would consult his 

own individual interest. 

Along our route, the possibilities of agriculture died cut as we ap- 

proached Georgetown, though here and there an acre under cultivation 

showed that the farmer must have received seme return for his labor. The 

valleys still furnished a fair quantity and quality of hunch-grass. 

We leave the country between (»corgetnwn and South Park out of the 

question for agricultural purposes. There were, as usual, some beautiful 

summer ranges for herds. One especially, along a tributary of the Snake 

River, was covered with a luxuriant crop of grass. The soil, too, was fertile, 

and, but for its altitude, would have produced large crops of the ordinary 

cereals. 

South Park, 8,800 feet above tide-water, so far as known does not 

the summer months, and the temperature at the same time is so low as to 

almost inevitably destroy all the cereals. On the morning of duly 3, 1873, 

the ground was covered to a depth of two inches with snow as low down as 

the level of Fair Play.    Its utmost will probably be accomplished in the way 

of agriculture in the production of turnips, cabbages, and possibly potatoes, 

with other vegetables equally hardy. It will, however, be an important 

grazing ground. Large herds of cattle now roam at large over it. In 1872 

and in 1878, the experiment was tried of wintering the stock in the Park. It 

is asserted that it was successful, and that the herds kept there were in 

better condition in spring than those that had been driven for the winter to 

the valley of the Arkansas. 

The bunch-grasses in the smaller parks toward the mountains are of 

wonderful luxuriance, and will furnish abundant food for many thousand 

head of cattle. Sheep do well on the more level portions of the Park, 

among the shorter grasses. 

The valley of the Upper Arkansas, as we first saw it, twelve miles 

above Twin Lakes, certainly looked lik«- any thing but a land of promise. 

Along its central axis, the soil appeared al isolutely unpn 'ductive, and seemed 

fit to raise nothing but   "prickly pears and sage-brush1'.    Yet we have 
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abundant evidence that, if the climate were not too rigorous, under irriga- 
tion this same soil would raise fair crops. The smaller valleys leading 
down from the mountains on either side and intersecting the main valley 
at right angles all produced abundance of bunch-grass, though not so luxu- 
riantly as South Park. In crossing into this valley from South Park, we 
had made a descent of some 400 feet, and found as a rule a climate pro- 
portionately more genial. At Twin Lakes, potatoes grew large enough to 
be eaten before the early frosts destroyed the tops. It is not improbable 
that some of the hardier grains might be raised at this point. By Septem- 
ber, the yellow leaves on the cottonwood-trees along the mountain slopes 
indicated plainly enough that we had reached the limit of the " growing- 
season" there. 

Reports reached us of fertile valleys with abundant pasturage west of 
Twin Lakes. 

The first fairly good farm we saw after leaving Denver was that of Mr. 
Lenhardi, on the Arkansas, twelve miles below Granite, August 27. We 
found that Mr. Lenhardi had just finished his harvest. He had a good crop 
of oats, barley, and potatoes. He admitted, however, that his success was 
earned by continuous irrigation through several months. Below him were 
several other ranches equally good. So narrow was the belt of fertile land 
that the ranches were often over a mile long, and hence, to include the legal 
one hundred and sixty acres, could not have been wide at any point. 

Following down this valley, we saw the first flouring mill at Chalk 
Creek. It was probably the best indication that we were not far from the 
northern limit of successful cultivation of the ordinary cereals. 

Leaving the Arkansas Valley at McPherson's ranch, we crossed the 
Saguache Mountains via the Puncho Pass, which is reported as 8,600 feet 
high. It is probably somewhat over this estimate, though still far below 
timber-line. South of us lay San Luis Valley, concerning the agricultural 
value of which there are so many contradictory reports. Settlers in the 
valley are loud in its praise ; others are, as a rule, loudest in their disparage- 
ment of it. It may be premised that snow seldom tails to any depth, or lies 
long on the ground. These conflicting reports probably find their .solution 
in the fact that the most important roads over which by far the largest share 
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of the travel passes \\ 

hence those simply pj 

as to its resources. 

To make this stat 

of the valley: 

First, that porti, 

fessedly fertile and ir 

of the Saguache is tl 

(on the surface) of ill 

for centuries grown. 

is simply preparing a vast compost pile for  "see.img   . 

The following facts were obtained from Mr. Frank Brown, one of the 

most reliable men in the valley:    Oafs  per acre  produce 40 to 50 bushels, 

weighing 40 pounds per bushel; barley per acre produces ."»<» bushels, 

weighing .")."> pounds per bushel: "bald barleyn per acre produces 50 

bushels, weighing 75 pounds per bushel; wheat per acre produces 80 

bushels, weighing 65 to 68 pounds per bushel; potatoes per acrs produce 
300 bushels, of course an unusual yield; turnips, onions, beets, radishes, 

and cabbages yield well and grow to an immense size. 1 can personally 

vouch for the truthfulness of most of these facts. (1 find, on looking over 

a letter received from Mr. L. A. Phillips, of the "Colorado Farmer", that 

the estimate of the crops for Colorado is, on the average, per acre, wheat. 

28 bushels; oats, 40 bushels; potatoes, 160 bushels: corn. 25 bushels; 

and barley, 35 bushels. This estimate is by no means a fair showing for 

the corn of certain portions of the Territory. Fall grains Iiave not yet 

been extensively enough tried to test the relative merits of fall and spring 

crops.) 

Along the Carnero, Lagarita, and Uio Grande, the soil is not so pro- 

ductive of large crops as the Saguache region: but, to offset this, it is 

found that the crops are perhaps less likely to be injured by early frosts, 

and a larger variety of productions may be depended upon. In fact, all 

our ordinary garden vegetables grow on the banks of these streams. 

Despite all that has been said of the general innutritions qualities of 
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eedges as a forage, the stock in the San Luis Valley thrives the year around 
on them. There, over thousands of acres, these plants grow more than 
four feet high. 

Irrigation is possible anywhere in this first division, and water (slightly 
brackish) is usually obtained by digging a few feet. 

The second division is made up of the higher ground, beyond reach 
of irrigation. The soil and its productions undergo a complete change. 
Grama,* chico, and grease wood are here the prevailing growth. The soil 
is unpromising in appearance, yet would, if irrigation were possible, pro- 
duce fair crops. It will not be likely to be brought under the domain of 
agriculture for many years. Most propitious seasons are, in the absence 
of water, absolutely required for this kind of soil. It is, however, the 
legitimate sheep-walk of the valley. 

The third division are the sand-wastes, where there is no water and 
almost no vegetation. Even the chico and sage-brush are barely able to 
live there. I know of no use to which it can be put. There are some 
sheep occasionally found on it, but the}^ derive most of their subsistence 
from the adjacent vega, or lowland. 

It is known, also, that in the smaller valleys between spurs of the 
mountains, bunch-grass is found in considerable quantity. The pinon- 
groves furnish shelter and a certain amount of grama during the winter 
for the herds that frequent them. 

From Loma, south, wheat has long been a regular crop. Corn, too, 
produces small ears with certainty at Conejos. It is not unlikely that they 
could be increased in size by the introduction and thorough acclimation of 
better seed. 

* The term Grama, now applied to the various species of Bouteloua in our Southwest, evidently comes 
from Spain. It is there applied to what we know here as Bermuda, or Scutch-Grass (Cynodon Dactylon, 
Pers.), introduced among us from Southern Europe, and also found now widely distributed over the 
warmer parts of the globe. Gramma is incorrect, and grass, as a suffix, is superfluous. The use of the 
name was evidently suggested here by the one-sided arrangement of the spikelets,—so like that in Cyno- 
don Dactylon, 
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CHAPTER   II. 

NEW MEXICO AND ARIZONA DISTRICT. 

This district may be fairly considered as starting on the latitude of 

Fort Garland, a little north of the southern line of Colorado, and extending 

thence west to Loma,* on the headwaters of the Rio Grande. True, a 

marked change in the flora appears about the headwaters of the Arkansas and 

runs east out into the western edge of the Great Plains at Pueblo, whence 

it shades off gradually more markedly into the flora of the warmer and more 

arid regions as we go toward the south. North of this the Piilon Pine sel- 

dom appears in Colorado; and about Pueblo not less than ten species of 

Cactacece appear somewhat suddenly in the flora. 

Taking, however, the southern portion of the San Luis Valley, as I 

have done, from Fort Garland to Loma would appear to be a more strictly 

natural division, because south of it the change is marked in the flora, and 

is further confirmed by a corresponding change into larger areas of almost 

desert land, and by a decided decrease in the relative quantity of humidity 

in the atmosphere, with a resulting smaller number of springs and running 

streams. Still, along the mountains, or on isolated mountain peaks, even 

almost so far south as the Mexican boundary, we find enough of character- 

istic Northern plants to suggest the inquiry as to whether the influences 

of the Glacial Period may have extended so far south, and driven these plants 

before it, as it did those of Labrador to the latitude of New Jersey and 

Pennsylvania on the Eastern coast. For example, we find among the mount- 

ains of Southern Arizona, Habenaria leucostactys, Habenaria dilatata, Goody era 

Menziesii, Spiranthes Romanzoffiana, and Corallorhiza Macrceif.    All of these 

* I assign Loma as the western limit o:.l\ localise- it was tin   w.^ti m limit ot'ui\ t :q>loration. 
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are strikingly suggestive of a more northern birthplace. Besides this, there 
are Veratrum album, Zygadenus glaucus and Z. elegans, and Picea JEngelmanni} 

which tend further to raise the same point of inquiry. The presence along 
the southern border of Arizona of that somewhat rare and localized fern, 
Ophioglossum vulgatum, in our present state of knowledge, can only remind 
us that there are still some points concerning the geographical distribution 
of plants that are unsettled ; the most probable conclusion, however, being 
that (if we banish separate centres of creation for the same species) it has 
at one time extended over almost our entire North American area. Its 
present situation in Arizona (on a low hot plain) divorces it from any 
necessary association with glacial agencies. 

From Southern Colorado to the Zufii Mountains in New Mexico, we 
may in the main make the journey, and avoid any considerable mountain- 
range. North, ihe "Spanish Mountains" of the older maps will be to the 
east; and further south, to the west, the various spurs will culminate in the 
Valles Mountains and the Nacimiento Range, whose highest peaks seldom, 
if ever, reach an elevation greater than 32,000 feet, while most of them are 
much lower. Along the valley of the Rio Grande, the general altitude 
ranges from about 7,700 feet to .r),026 feet at Albuquerque. This valley, 
whilst much cut up by transverse canons and smaller streams, is in the 
main an area of aridity. Along the streams, the ever-present cottonwood 
will appear; the sandy or gravelly wastes be covered with the various 
Artemisias, Nyctaginaceous and Chenopodiaceous plants; and the mesas 
(or high tablelands) intervening between the streams will be covered with 
a sparse growth of bunch-grass and grama. Representatives of the Cactacea 
will be found constantly. 

Santa Fe*? just south of the mountains of the same name, is situated at 
an altitude of 7,047 feet. The plain around is, except where watered by 
the small stream from the mountain behind, barren in the extreme; not, 
however, because the soil lacks the elements of fertility, for this it does not, 
but because it needs an abundant supply of water. 

So long ago as 1846, Mr. Fendler made large collections at this place, 
and as the results are so well known it is hardly requisite to do more than 
allude to the general outlines of the flora.    The mountain-slopes back of 
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the town of Santa Fe arc ! coven td with Abies i xmcolor, Pimupondero Ml, and 

Pinus ftex&s.   Their BOO 

destitute of the peculiar ly alpii le  Bora so d 
•V, the low hill 

aching above timber-] 
laracteristic of the (U tlorado 

with the Pinon Pine am I dwarl • Jmipcrus V Irgimana.   The extrei 
heat and cold within a period of twenty-foi ir hours, though  still plainly 
marked here, are not so 
north, and this would a] 

decide 
ppear fa i have Bometh 

Teal American plains 
tag   to   do with the  Ct 

farther 

ChenopocUacete^naNvct* taking the ph. ce of the more hairy A stragali 
we find there (to the nor tin. 

From Santa IV we I moved I toward the Ru • Grande, which west ruek at 

the Indian town of San I relipe. The interven ing country was ofth. esemi- 
desert character, and fa a   scanty pu •kin- for the small   b andsof 
cattle that roamed over it 

The valley of the I tio Gra ude, however dreary  its appearanc .-. gave 

we could see where year after year they had raised fair crops without 

either rotation in crop or any attempt at restoration to the soil of the ele- 

ments of fertility the}- were so constantly removing. The combination of 

lime, sand, and marl from the eroded country ah<»ve and back prohably 

gave the explanation of continued success under such soil-impoverishing 

farming. This belt, however, was at best a narrow one, for the immediate 

hills were as usual covered with a growth of sage-brush and Atriplex. It 

was interesting to note here, as elsewhere, the protective influence of vege- 

tation on the face of the country. Facing the mouths of the ravines, which 

ran toward the river, were here and there elevated spots, whilst all around 

owed their existence To  tin-  growth <>t  Afripbx and A it< mis'ia, the roots of 

mon Ailantlms glandulosus, which has become so much of an "eye-sore" on 

our Eastern coast, might almost certainly be introduced into that region as 

a protection along 1 an els and elsewhere, where some such 



restraining force was required. It is known to be especially adapted to 
this end, as is shown by actual trial on a large scale in an area further 
north, but almost as dry. From Albuquerque across to Fort Wingate, 
which is about one hundred miles and north of west, the face of the country 
hardly improves. It is in the main a poorly watered, poorly timbered 
region, with an altitude ranging between 5,100 feet and 7,000 feet. Here 
and there a good spring occurs, or an occasional small stream puts in a 
hesitating appearance—to rise to the surface, or sink below it, no one can 
tell how often, before it strikes a larger main channel Until we reach 
McArthy's ranch, west of Cuero, agriculture is out of the question. Small 
bands of sheep may, and do find a living in the country adjacent the springs 
and water-courses. From McArthy's ranch on to Wingate, the country 
slowly improves, and in many places along the road, ground under culti- 
vation testified to the capacity of the soil for production of the cereals. 
The water is more or less alkaline, and some of the strongest springs are 
notably so. In many of the spots (where in certain seasons the ground is 
wet and then dries up), we found the usual saline efflorescences covering 
the surface. Such places always had a more or less dense covering of the 
so-called salt-grass of the West (Brizopyrum spicatum). This was eaten 
by the burros, but neither horses nor mules could be induced to touch it, 
except in instances of absolute want, and then it appeared to be not only 
innutritious, but after a time absolutely hurtful. 

The western slope of the Valley of the Rio Grande from the northern 
end of the Black Mesa leads upward into an elevated region, the lower por- 
tions of which are cut up into tableland, i. e. mesas, separated by almost 
impassable canons. Over these mesas, grass in moderate quantity is found. 
Gaining elevation, however, as one goes west, the surface of the country 
changes; at 7,000 feet, it becomes mountainous. The timbered ridges have 
well watered and grassy valleys between them. This continues southward 
as far as Nacimiento. Here a change comes over the landscape, and thence 
south to San Mateo we have to all intents and purposes a desert country. 
At San Mateo, this more western strip joins on to the somewhat improved 
belt of country I have described as commencing at McArthy's ranch, 
and the two proceed southward, gradually improving, until at about 7,000 
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feet we meet the heavily timbered ridges of the Zufii .Mountain Plateau. 
Bere the flora presents a marked dump-, Pmus ponderoea, Psemdotsuga lh,u- 
$rfasis, and^IWescoaorfor, with here and there a straggling Oak-tree, make op 
the tree flora of the higher parts, whilsl aJ lower levels the Pifion Pine and 

Beautiful  Pentstemons confer an unusual charm to the scenery, all the 

on the Rio Grande at Ojo de Is Rosa, where the outlying spurs join with 
those of the Sierra del Datil coming in from the southwest The triangle 
of land thus enclosed is dry, hut not always level Mountain-chains of 
Bhori length run here and there; water is only moderately plenty, and the 
nmberless character of even the more elevated parts is in strong contrast 
with the description given by Lieut C.C.Morrison of the Zufii Mountains: 
"Following the   axial   line   was a   wide  valley   running   nearly the entire 

length of the range, abounding it. the most beautiful -lades with bunch- 

grass 18 inches high, standing as thick as it could -row. here and there 

rooted out in the damper places by red and white clover. The Zufii 

Mountains are a low range, reaching in no place much over 9,000 feet." 

From these mountains south we again enter a region more or less desert in 

its character, the only timber being the Pinon Pin.- and Jumper**. Here 

and there water may be found as at Zufii and Deer Spring and Cave 

Spring. In the damper areas, luxuriant growthsof Bedges and the common 

Mmulm luteus showed what the capacity of the soil was. Iii this ana. an 

occasional basin may he  found  in which  corn. etc. can   he  raised without 

irrigation.    Such a one was observed just south of Zufii   The probable 

explanation is that a Bub-SOil of clay retains the moisture which is drained 

in from the higher grounds around, and the dry. sandy soil allows the seed 

to he planted a foot deep to meet the ascending moisture without being 

rotted in its somewhat prolonged struggle upward into sunlight Some- 

times tor miles, as in a valley south of Deer Spring, the soil is actually a 
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black bed of vegetable mould, on which a heavy sward is found. This 
probably would indicate, as the appearance of the surrounding country 
tends to confirm, that water may be had here at no great depth. Indeed, it 
appeared as though part of the season this especial area might be rather 
swampy. 

From Zuni south, the country may be regarded as sloping toward the 
Colorado Chiquito, and fairly merits the designation of "a dry rolling 
country". Thence south it again ascends to the White Mountains of Ari- 
zona, a densely timbered range, culminating in Mount Ord, 10,266 feet 
high, and Mount Thomas, 11,496 feet high. The road to Camp Apache 
crosses it at an elevation of about 7,400 feet; Willow Spring, somewhat lower, 
gives an altitude of 7,195 feet. Here the scene was one of transcendent 
floral wealth. The ordinary coniferous growth, to which we have already 
alluded, mixed in about equal proportions with Quercus undulata. The 
Conifers towered up sometimes more than a hundred feet, but the Oaks were 
seldom over 25 feet high, but branched out vigorously. The declivities of 
this range are deeply cut by canons extending out from the centre like so 
many radii of a great circle. The soil is largely made up from disintegra- 
tion of volcanic rocks. The herbaceous vegetation was luxuriant beyond 
anything elsewhere seen in Arizona, and here only was the striking Sisyrin- 
cJiium Arizonicum found. Frasera speciosa, Onosmodium TJwrberi, and acres 
of AquUegia chrysantha, luxuriated on the hill-sides; whilst in the cold spring- 
water Claytonia Chamissonis, Ranunculus hydrocharoides, and Rabenaria leucos- 
tachys were growing abundantly. 

Though in Arizona, these mountains are deeply covered with snow 
each winter, so much so as to practically serve as barriers, the dense 
growth of timber seen on them is simply a portion (possibly the best por- 
tion) of a belt extending from old Camp Tulerosa westward to Camp Verde, 
a distance of about three hundred miles. It is known under the general 
designation of the Black Mesa, or the Mogollon Mesa. It is really an island 
of verdure raised up out of the more desert areas north and south of it. Its 
average width is not great. " The Carboniferous strata predominate, but 
the southern extension is covered by basaltic eruptions."* 
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The following analysis of the soil is given by Dr. Oscar Loew, ohemisl 
and : 

rin/sicu 

Band  

Hygroscopic I 
Humus and chemically bound \ 

Chemical c 

Potassa  
Soda   ) 

Phosphoric acid  0.OS8 
Oxide of irou   ^ 
Alumina           ( by diff  2.013 
Sulphuric acid j 
Total soluble in hydrochloric acid, water included  
Insoluble quartz aud clay  77.812 

The rock from which the above soil was derived is a red sandstone. 

The San Francisco Mountains may be regarded as a northward exten- 

sion of Mogollon Mesa, having the same average altitude (7,000 feet) and 

the same dense timber-growth, with here and there fertile valleys and open 

glades. 

South of the Mogollon Mesa, the altitude of the country decreases 

until at Camp Apache we are but 5,000 feet above tide-water, and in Tonto 

Basin to the west of Camp Apache lower still, probably between 3,500 and 

4,500 feet. The word basin correctly represents this canon cut and crossed 

depression, of which we have yet so much to learn. 

Crossing a series of mesa lands at an elevation of 6,000 to 7,000 feet, 

we begin the descent to the parched, superheated valley of the Gila River. 

A complete change comes over the flora. If verdure and superabundant 

vitality were the expression of plant life on the timber clad Mognllon Mesa. 

in the valley of the Gila, hardness of texture and contraction of form would 

be characteristic of the flora.    The attempt  to make  an analysis of one's 
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feelings on being somewhat unexpectedly brought face to face with this 
peculiar vegetation would be futile, as no point of comparison appears to 
offer. The giant Cereiis occupies the hill-sides which have a southern and 
southeastern exposure, towering up to a height of from 30 to 50 feet. 
Fouquieria, with its leafless, wandlike trunk, and its tip of scarlet flowers, 
Agave Palmeri and Parryi, and various species of Dasylirium, dry, rigid 
skeletons of plants without the living green ; Canotia, a tree 20 feet high, a 
foot in diameter, with green branches provided with stomata, but no leaves, 
all go to complete this desolate floral landscape While the Mimosa, Acacia, 
and CaUandm, rising to the dignity of trees or dwarfed to mere underbrush, 
inhabit the less dry hillsides and ravines, but still by their small leaves 
and hardened tissues show that they too have the impress of the dry, hot 
air about them. What the vegetation and climate of .this valley may once 
have been we have now no means of certainly knowing. It is, however, in 
the highest degree probable that the process of desiccation, which has long 
been taking place in portions of New Mexico, is going on here. Along the 
higher bluffs back from the river, and far away from any chance of irriga- 
tion, one still sees the ruins of ancient pueblos, and in places traces of 
agricultural operations. 

Barren as the soil appears in its present dried condition, it has the 
capacity for production of luxuriant crops of corn, barley, cabbage, onions, 
potatoes, and watermelons where water can be furnished, as the garden at 
old Fort Goodwin proves, and as the Mexican Pueblo Viejo, some twenty 
miles farther up the river, amply confirms. 

Leaving here an altitude of less than 3,000 feet, we again begin the 
ascent over a rolling country, and reach some twenty miles to the south an 
altitude of 4,833 feet at New Camp Grant. North of this, Mount Graham 
rises out of the plain, and attains an altitude of 10,357 feet. It is stated by 
Mr. Gilbert* to be made up on its northeastern face of gneissic rocks and a 
syenite, the great mass being probably metamorphic. As a single isolated 
centre, it presented more novelties than any other spot visited by us. Picea 
EngetmanniwBs found even so far south. I have elsewhere called attention 
to the number of more northern forms that we obtained from near its summit. 
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On the limestone rocks near Camp Bowie were Cevallia sinuata and 
Macrosiphonia bracliysiphon, plants that we found to be by no means common. 
The Artemisias no longer formed the predominant feature of the plains 
landscape, as they had north of the Mogollon Mesa. 

The immense stretch of plain from Camp Grant south, gradually be- 
comes lower, until at Tucson it is but 2,400 feet above the sea. This plain 
as far as the San Pedro—say thirty-five miles north of Tucson (though, as 
before stated, in the main dry)—is covered with a luxuriant growth of grasses 
of nutritious character, wherever, as at Sulphur Spring, moisture is found in 
sufficient quantity in the soil. The immediate slopes of the San Pedro 
Valley are densely covered with Atriplex, Sarcohatus, Suceda, etc., while 
the malarial cursed flats along the river produce heavy crops of the ordinary 
cereal grains and garden vegetables. Thence to Tucson the country be- 
comes more sandy, and even the Chenopodiace® give way largely to Larrea 
and various species of Cactacece. 

From Tucson south the plain again rises until at Tubac it is again at 
least 3,000 feet, and east of the Santa Rita Mountains Old Camp Crit- 
tenden stands at an elevation of 4,740 feet. Here we leave the area of the 
Colorado River drainage, and enter another, sloping toward Mexico. 

To generalize: we may say that from the Gila south almost to the 
Sonora line (along our route of travel), the country may be regarded as a 
plain with a gradual slope to the south, more or less barren and dry save 
along the river-banks, and in the immediate vicinity of springs; with the 
Pinaleno, Caliuro, Santa Catalina, and Chiricahua Ranges, and Dragoon 
and Santa Rita Mountains rising above the general level to a height of from 
6,000 to 10,400 feet, the middle altitudes or mesas shading off into plains 
below and leading to mountain elevations above, with in neither case a 
clear line of demarcation between. 

Indeed, we may go a step further and consider the entire country from 
South Park south to the Mexican line as a series of continental swells and 
depressions, illustrating still this southward slope. 
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In the above profile, vertical proportions only are closely observed. 

The southward slope is well made out. I have taken, so far as possible, 

representative altitudes. 

1. South Park, on Platte River, Colorado, altitude 9,000 feet. 2. 

Trout Creek Divide, 9,350 feet (approximate). 3. Granite on Arkansas 

River, 8,883 feet. 4. Puncho Pass, 8,945 ^t 5. Saguache, on the head 

of the Rio Grande, 7,723 feet. 6. Bacon Spring, near Fort Wingate, New 

Mexico, 7,189 feet. 7. Port Wingate, 6,982 feet. 8. Zuili Mountains, rather 

a plateau than mountain-range, with an altitude of seldom, if ever, over 

9,000 feet. 9. Zufii, on the head of Zuni River, 6,355 feet. 10. Willow 

Spring, 7,195 feet. 11. Camp Apache, 5,000 feet. 12. Tanks south of 

Camp Apache, 5,624 feet. 13. Gila River, 18 miles east of San Carlos, 

2,769 feet. 14. Camp Grant, 4,833 feet. 15. Tucson, 2,400 feet (approx- 

imate). 

Of course, as a rule, along any given latitude there would be an 

eastern or a western slope also, as this line is nor tar from the meridian 

of the continental axis. An absolutely nortli and south line would give 

somewhat different figures, but would nevertheless illustrate the same 

truth. 

Intimately connected with this slope of the continent to the south is 

the geographical distribution of the forest growth. It appears that the one 

factor of all others in the problem as to what shall be assigned as the lowest 

limit of timber, is the lowest point on the plain to which sufficient moisture 
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shall reach.    Hence it does not surprise one to find the lowest limit of 
Coniferous vegetation ranging somewhat in this manner as one goes south: 

South Park, Colorado      9,000 
Saguache, Colorado (Pifion) -     7,500 
Santa Fe, New Mexico (Pinou)   . ,.     7,100 
Fort Wingate, New Mexico (Pifion)      7,000 
Mogollon Mesa, Arizona (Pinus ponderosa)      6,500 
Mogollou Mesa, Arizona (Oak)         G,200 
Camp Grant, Arizona (Oak)      5,000 
Camp Grant, Arizona {Pinus ponderosa)      6,500 
Camp Crittenden, Southern Arizona (Oak)      4,749 
Camp Crittenden, Southern Arizona (Pinusponderosa)      5,500 

In other words, where the plain breaks up into a well-defined mountain 
range or peak which is well watered, the timber begins just above the limit 
of the plain. 

The upper limit of forest growth, or, as it is called, "timber-line," is 
less clearly defined. Dr. Engelmann has clearly pointed out, in "The Trans- 
actions of the Saint Louis Academy of Science" for 1862, p. 129, that near 
Denver it begins just at about the altitude it disappears in Alpine Europe; 
in other words, that it ascends in our Rocky Mountain Range about as high 
above the great plain out of which these mountains rise as it does on the 
Alps above the ocean level: and the conclusion appears clear that this plain 
receives the heat freely during the day, and its dry air allowing as ready a 
radiation of it at night, it (the plain) becomes the furnace whose heat is to 
carry the timber to so unusual an altitude. 

Dr. Engelmann further notes that the popular opinion that this upper 
limit is carried to greater altitudes as we go south is not correct     The 
following table may throw some further light upon his statements. 

The upper limit of trees averages between— 
Latitude 40-11° north,   7 peaks     11, 132+ 
Latitude 39-10° north, 15 peaks      11, 636 
Latitude 38-39° north,   6 peaks     11,729 
Latitude 37-38° north,   2 peaks     19,625 
San Francisco Mountains, 35-30°, latitude north      11, 517 

•Sierra Blanca, Arizona, 33-34°   latitude north   ..           11,100!! 
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that of the Rio Grande receives its fertilizing in the frequent overflows to 

which it is subject, and in the mud carried suspended in the water used for 

irrigating. But unlike the Valley of the Nile, the overflow can hardly be 

called periodic. Dr. Oscar Loew has furnished the means of a comparison 

in his table, vol. iii, page 578: 

Rio Grande Mud. (Analysis of Horner) 

Potassa 

O.795 

1-751 
5.190 

f          14.890 

70.0IO 

O.092 

5.012 

0-473 

I.901 

3-717 
0.762 

31.870 

54-585 

Not determined. 

5-7oi 

Soda 

Lime 

Carbonate of lime 

Ma    esia 

Oxide of iron 

Alumina 

Sili ica-il 

Water and trace of organic mitt -r 

99.705 99.818 

The comparison shows, as Dr. Loew indicates, more potassa for the Rio 

Grande mud, but less phosphoric acid, than the mud of the Nile, whilst 

the Nile mud has a greater absorptive power for moisture than the Rio 

Grande, because of its greater quantity of hydrated oxide of iron. Except 

the enriching material thus conveyed, such long tilled lands as those of the 

older Indian pueblos have had no other fertilizer. And this fact confirms 

Dr. Loew's statement that the water is the all-sufficient source of supply. 

In other localities, as the one he cites, three miles north of Silver City 

(p. 579), he attributes the success in raising corn to a moist subsoil (water 

being reached in 16 feet) and deep planting of the seed. But in Southern 

Colorado, in the San Luis Valley, where water is reached at a much less 

depth, irrigation is still found requisite. 

The Valley of the Colorado Chiquito, though now hardly under the 

domain of agriculture, might be expected to produce large crops of grain, 

fruit, and vegetables when once water is furnished by irrigation.* 

Indeed, at the foot of the Mogollon Mesa, and for some distance up the 

*I allude here to the npper portion of this valley.    I have no personal knowledge of its lower part. 
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tion, and seldom forming a dense sward, are exceedingly nutritious, and stock 

will make long marches having no other food. Among them we may espe- 

cially allude to the various " bunch-grasses" of Colorado, i. e., Eriocoma, 

Festuca, and Poa, and more notably still the Boutelouas of Southern Arizona, 

where, without much distinction, all are called "grama". 

I am here again indebted to the researches of Dr. Loew for the following 

analyses of grasses. See Lieutenant Wheeler's Annual Report to the Chief 

of Engineers, 1875, page 138. 

FESTUCA OVINA, from an altitude of 10,000 feet, on the Jemez Mount- 

ains, New Mexico: 

Fibre   30.2 
Fat.    1.5 
Aqueous extract (of whicb 0.07 is sugar) ...     12.2 
Sugar, formed ou digestion with dilute hydrochloric acid  10.8 
Extracted by potassa, and loss  27.6 

100.0 

BOUTELOUA OLIGOSTACHYA, collected September 7 in the Abiquiu Mount- 

ains, New Mexico, at an altitude of 7,500 feet: 
Water      12.0 
Ash  7.8 
Fibre   24.4 
Fat  2.4 
Aqueous extract (0.08 sugar) ,  14.1 
Sugar, formed on digestion with dilute hydrochloric acid  22.2 
Extracted by dilute potassa, and loss  17.1 

BOUTELOUA HIRSUTA, collected near Las Vegas, New Mexico, November 

16, at an altitude of 6.500 feet; it was dead and dry, but without loss of 

nutritive properties: 
Water     13.0 
Ash       6.5 
Fibre     19.1 
Fat       2.1 
Aqueous extract (0.09 sugar)     13. 8 
Sugar, formed on digestion with dilute hydrochloric acid     26.3 
Extracted by dilute potassa, and loss     19.2 

100.0 
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It may not be considered out of place to give some conside 

the forestry of this and the Colorado region. The subject is no 

growing interest, and it is not improbable will before long become i 

for legislation. 

The impression gained by a resident on the eastern side of our 

from what he sees, or has been taught of the region about him. 

North America, from ocean to ocean, is practically a timber area 

he has heard of the Western plains and prairies and deserts, but tl 

treeless stretches are actually larger by far than the (amber areas 

occur to him, nor does it appear probable to him that in the aea 

want of timber can become a serious drawback to our national pre 

This is one  standpoint from which the subject may be COl 
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less damage from what does fall?    How far can we use them to 

waste areas?    Will it pay! 

From the following table we may see the proportionate area of 

to open land in our "West" that fairly comes within the scope of thi 

WISla, acres. tndinrcs.' 

Colorado 

54,065,043 

77,568,640 

71,737,600 

120,947,840 

175,587,840 

52,043,520 

48,636,800 

6,667,469 

5.391,883 

4,373,o65 

3,589,869 
9,604,607 

46,960,123 

2,954,75' 

Utah 

New Mexico 

Arizona 

Nevada 

California 

Texas 

Kansas 

Nebraska 

This table will serve at least to show how small in proportion to the 

open area is that of the timber in our Western domain. Professor Brewer 

remarks, in his Analysis of our Forest Resources (in Walker's Statistical 

Atlas, and afterward republished in the Agricultural Report for 1875, p. 

352): " It is possible to cross the continent from the Pacific Ocean to the 

3 BOX 
* Keport of the C 
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Gulf of Mexico without passing through a forest five miles in extent, or 
large enough to be indicated on the map." Then, again: " The woodlands 
of the East are separated from those of the West by a broad treeless plain 
from six to fifteen degrees wide." It may be worth noting also that there 
is in these States and Territories an absolute want of a hard wood like 
our Eastern hickory, and almost no large growth of oak, such as we find here. 
The statement has been made that in the State of Texas there is an area 
four times as large as the State of Pennsylvania, over which there is neither 
a tree nor a shrub.* Making allowance for the extravagance of this asser- 
tion, it is sufficient to indicate how wide are its treeless areas. 

In view, then, of the acknowledged fact that in our older and more 
densely populated States we have an impending dearth of timber, would 
not a wise political economy endeavor to obviate such a result in our Western 
regions? Tree destruction began with us as a necessity, but it has been 
matured into an instinct. With the comparatively small quantity of timber 
actually growing in the Western Territories, with the certainty of a demand 
for an enormous quantity as these regions are opened up, does it not appear 
that some restriction should be imposed on the almost ruthless destruction of 
the forests on the public domain ? Take for example the Santa Rita Mountains 
in Southern Arizona, from which probably all the available timber will be 
removed before the real current of a steady and substantial immigration 
shall have set into the neighboring Sanoita Valley. Or the instance fur- 
nished by Kern County in California might be still more in point, as its 
speedy settlement is sure. Yet, actually in advance of this, what timber there 
is, is actually being swept away. Mr. John Muir's paper on the Post-Glacial 
History of the Sequoia gigantea, in the Proceedings of the American Asso- 
ciation for the Advancement of Science, 1876, page 252, puts the case very 
strongly. He tells us that "one sawmill on the Kaweah cut over 2,000,000 
feet of 'big tree' lumber last season" (1875), "and that in these milling 
operations waste far .exceeds use, for after the choice young manageable trees 
on any given spot have been felled, the woods are fired to clear the ground 
of limbs and refuse with reference to further operations, and of course most 
of the seedlings and saplings are destroyed."    Then, too, come the destruc- 
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tive fires purposely started to clear away the underbrush that the bands of 

sheep may be more readily cared for and grazed. 

It can hardly be out of place to contrast such a wilful waste with the 

wise provision of the Swedish law (enacted prior to 1G47), which compels 

the "private owner to plant and protect from cattle two timber trees for every 

one cut? 

It may fairly become a question as to whether it would not be money 

well invested if the general and state governments were to anticipate future 

wants and plant extensive areas of our Western domain with hardy and 

rapidly growing timber trees. It appears from the latest statistical infor- 

mation available that already the States and Territories comprising our 

domain are in the percentage of timber area to the entire surface actually 

below Norway, Sweden, Russia, and Germany. In view of what we have, 

anticipated in the way of increased population, this is rather an alarming 

statement. 

Will tree planting succeed on our open Western lands I What trees 

can be grown, and will they add to our material resources? Here we can 

only appeal to facts. We must premise by saying that to the young trees 

planted, care and protection must be accorded. In other words, they must 

be regarded as a crop to be protected from cattle and have the ground 

prepared for their reception. This being granted, we may fairly expect 

that over a large part of our domain we should have results something like 

those furnished by Mr. Longstreth,. forester to the Atchison, Topeka and 

Santa F(± Railroad. After three years' growing, the following percentage 

of each survived and was growing well: 
Per cent. 

Silver-maple, one year old when planted  50 
Box-elder, one year old when planted  GO 
Honey locust, oue year old when planted     95 
Catalpa, one year old when planted     100 
Ailanthus, one year old when planted...      100 
American elm, one year old when planted  DO 

The same authority furnishes many other statistics, but as they are 

not founded on any longer experience, I omit all save those from the fourth 

station in Kansas, at Spearville, 283 miles west of the eastern line of the 

State.    The elevation is 2,480 feet, and is high upland prairie, and known 
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as Dry Eidge. He adds that the growth was slower, but that quite as 
many of the trees lived. We may in many respects consider this a crucial 
test. After three years' growth, the following percentages were alive and 
thriving: 

Silver-maple, one year old when planted  90 
Box-elder, one year old when planted  80 
Honey-locust, one year old when plan ted    100 
Ailanthus, one year old when planted  100 

Statistics from New Mexico and Arizona are meagre in the extreme. 
There is no doubt, however, but that thousands of trees of the indigenous 
cotton woods, and of box-elder, Ailanthus, and China-tree, could be grown 
along the irrigating ditches and in other moist places: enough to raise the 
farmer in a few years beyond any immediate want for his most needed 
woods, and to largely spare the drain on the pine forests that cover the 
remoter mountains. It is in the highest degree probable that some of the 
various Australian trees, now being so successfully cultivated in California, 
especially some of the Eucalyptus species, could be made to do well in the 
warmer valleys of New Mexico and the warmer ones in Arizona where water 
may be had. These trees, as rapid growers, and as making good lumber, 
are of great value. 

We must still regard the problem a mooted one as to whether or not 
forests actually increase the rainfall of any region. The probabilities, 
however, appear to be against the supposition that they do. There can be, 
I think, no reasonable doubt but that they aid in obtaining greater benefits 
from what does fall. I am aware of recent observations in France which 
would appear to make even this doubtful, but I think the facts are so well 
established here that they may be regarded as above suspicion. The 
paper by Mr. Muir, already quoted, gives a striking illustration of this in 
the case of the Sequoia gigantea, and other instances not less apt might be 
furnished. Mr. Cooper, of Santa Barbara, has elaborated at some length a 
plan for obtaining larger results in agriculture from the same quantity of 
water by making the shade of the eucalyptus diminish the excessive evapo- 
ration of the water.    The details of this will be considered elsewhere.* 

or exceed that ^uved from evaporation. 



Of course, the question as to how long we must wail for these trees to 

develop into timber is another element of the problem, and this will vary 

with the particular species of tree. In California, we might expect the blue 

gum would in five years be large enough to use as fuel and as fencing, but 

we could hardly expect it to have sufficient girth to answer most commer- 

cial purposes inside of thirty years. Emerson, in his "Trees and Shrubs 

Growing Naturally in the Forests of Massachusetts", instances a white pine 

planted near Paris thirty years before, that had attained a diameter of S 

feet and was 80 feet high. Marsh, in "Man and Nature", p. 274, tells of 

another that in thirty-six years had grown to 25 inches in diameter. The 

Ailanthus, American elm, and chestnut may be given as illustrations of 

rapid growth.     Either of these would in thirty years produce good timber. 

The Nevada and Utah districts have been BO thoroughly elaborate.1 by 

Mr. Watson in Vol. V. of King's Reports, that no further statements con- 

cerning them are requisite. There is also an able article by Dr. \Y. J. 

Hoffman on the distribution of vegetation in portions of Nevada and Ari- 

zona, in the American Naturalist for June, 1877. Dr. Hodman's former 

connection with this Survey, his opportunities for observation, and his zeal 

in botany, confer a special value on his paper. 

I am indebted to my friend Dr. George Martin, of West Chester, Pa, 

for the following important note: 

Mean annual rainfall in Philadelphia for 43 years, i. e., from 1825 to 18G7, 
inclusive   44.01' inches. 

Thus, mean for the first series, 2U years, of this period   42.1L' inches. 
For the second series of the above period 45.86 inches. 

Taken from Smithsonian Tables (May, 1872). 

Mean annual rainfall in West Chester, Pa., for 18 years, i. c, from 1860 to 
1877, inclusive  51.18 inches. 

Thus, mean for the first series of 9 years of above period  50.10 inches. 
For the second series of same period   52.20 inches. 

Taken from Register of Dr. Jesse C. Green. 

All will admit that a large body of woodland has been cleared during these periods 
in the vicinity of both these stations, and yet there has been an increase in precipitation. 

It will not do to compare the observations taken at West Chester with those of 
tua unless the whole series could be taken, as the local influences and errors 

of instruments have not been eliminated. Each, however, is complete and conclusive 
iu itself. 





CHAPTER II] 

IsTOTES 

ECONOMIC BOTANY. 

J. T. ROTHROOK, 





CHAPTER   III. 

NOTES ON ECONOMIC BOTANY. 

BEEBERIS AQUIFOLIUM, Pursh. Oregon Grape.—According to Dr. En- 

gelman, this is also called in Colorado, MOUNTAIN GRAPE, and the juice 

when fermented makes, on the addition of sugar, a palatable and whole- 

some wine. 

CAULANTHUS CRASSICAULIS, Watson. Wild Cabbage.—Sometimes used 

as food, when a better substitute cannot be found. 

FREMONTIA CALIFORNICA, Torr. California Slippery Elm.—Though to- 

tally unlike Eastern slippery elm in its botanical characteristics, the inner 

bark develops large quantities of mucilage when wet; in this respect sharing 

the peculiar properties of some other members of the order. Used in Cali- 

fornia to make poultices, etc. 

ERODIUM CICUTARIUM, L. Her. Alfilaria* Pin Clover, Pin Grass.—A 

valuable forage in California, Arizona, and New Mexico ; eagerly eaten by 

the stock. Gay {Historia de Chile, Botanica, torn, prim p. 388) speaks of 

both this and E. MOSCHATUM as among the best natural forage-plants of 

Chili, and believes them to be indigenous. It is strange that little or noth- 

ing is said concerning their value in this respect in European works. I can 

only account for this, that on the more constantly green swards of the East 

stock does not seize upon it with the same avidity that it does in a country 

where it remains green after all else is dead, and grows where nothing else 

will flourish. 

LARREA MEXICANA, Moricand. Creosote-bush.—Common from Western 

Texas to Kern County, California, and southward into Mexico. Dr. Loew's 

examination proves that " the reddish-brown exudate on the branches" will 

yield a red coloring-matter showing all the reactions of cochineal. 

"The alcoholic extract of the leaves on evaporation yields a greenish- 

brown residue of a specific and somewhat disagreeable odor, more strongly 

perceptible on boiling the extract with water.    This residue is only to a 

* Commonly spelled as above, but the correct ortbograpby appears to be Alfilerillo. 
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small extent soluble in water, and the solution has an acid reaction. It 
yields a light yellow precipitate with acetate of lead. The part of the alco- 
holic extract that is insoluble in water is easily soluble in alkalies. It also 
dissolves in nitric acid at a moderate heat, whereby oxydation takes place. 
On addition of water, a yellow, brittle mass is precipitated." The Mexi- 
cans are said to use an infusion of the leaves for bathing in, in rheumatic 
affections.    See Vol. Ill, Wheeler's Eeports, pp. 608-9. 

RHUS DIVERSILOBA, T. & G. Poison Oak, Yeara.—Much like our poison 
oak of the Eastern States. Common on the Pacific coast. For remedy see 
Grindelia robusta. 

NEGUNDO ACEROIDES, Moench. Box-Elder.—Bearing in mind the great 
success of the experiments with this tree in Kansas and Nebraska, and its 
wide range over the more arid areas of our Southwest, it may be well to 
remember it in further attempts at tree culture. Though hardly to be 
considered as a valuable timber, it may fairly be reckoned on the shade 
and fuel list, and fairly associated in this respect with the following: 

SCHINUS MOLLE, Linn., from Mexico and South America.—Now 
grown in Southern California under the name of Pepper Tree and Chili 
Pepper. 

PROSOPIS JULIFLORA, DC. Mesquit. Algaroba of the Mexicans.—Grows 
from Southeastern California east to Texas, where it attains the tree size, and 
forms dense thickets; extends south into South America. The gum exud- 
ing from this tree closely resembles gum arabic in appearance and in its 
properties, and may some day become an important article in trade. The 
pods while yet in pulpy condition are a valuable forage, eagerly eaten by 
animals, and on which they actually thrive while making hard marches. 
The beans contain thirty per cent, of grape-sugar. Dr. Loew asserts that 
the Comanche Indians prepare an alcoholic beverage from them. As a 
fuel it ranks with the hickory of the Eastern States, and the charcoal made 
from it is said by Dr. Loew to be of the best quality for metallurgical and 
smelting purposes. Besides this species, there is another, hardly less useful, 
l e., P. pubescens, Benth., the SCREW-BEAN, the pods of which are ground 
into flour by the Indians. The wood of both species is of great value in 
some of the arts. 



GENERAL REPORT. 43 

OXYTROPIS LAMBERTI,* Pursh, in Colorado; and ASTBAGALUS I LORHO and 

ASTRAGALUS LENTIGINOSIS var. FREMONTII, in California, arc known as loco- 

plants. The term loco, simply meaning foolish, is applied because of the pe- 

culiar form of dementia induced in the animals that are in the habit of eating 

the plant. In Arizona, I was told that Hosackia Purshiana produces i fleets 

similar to the above plants, but I have no certain knowledge concerning it. 

Whether the animals (horses chiefly) begin to eat the plant from neces- 

sity (which is not likely) or from choice, I am unable to say. Certain it is, 

however, that once commenced, they continue it, passing through temporary 

intoxication to a complete nervous and muscular wreck in the later stages, 

when it has developed into a fully marked disease, winch terminates in 

death from starvation or inability to digest a more nourishing food. The 

animal toward the last becomes stupid or wild, or even vicious, or again 

acting as though attacked with ''blind staggers". 

Dr. Horatio Wood, jr., has recently brought to light (Phila, Med. 

Times, vol. vii, p. 510) a new alkaloid in Sophora specio.sa, Benth. This 

he names sojphoria. In its action it resembles Calabar bean. This alkaloid 

is a spinal sedative, producing death through the respiration. One-twentieth 

of a grain of an impure specimen of this alkaloid produced a profound 

sleep, lasting many hours, in a half-grown cat. Mr. Bellinger, of Texas, 

states that the Indians near San Antonio use it as an intoxicant, half a bean 

producing "delirious exhilaration followed by a sleep which lasts two or 

three days"; and it is asserted that a whole bean would kill a man. 

Mr. Lemmon has noted Astragalus Mortoni "as a deadly sheep poison" 

in California.    See Brewer & Watson, Bot. Cal., vol. i, p. 155. 

This order (Leguminosa) was, until lately, regarded as on the whole 

rather innocuous, but recent discoveries have brought to light quite a num- 

ber of plants of bad repute. 

CERCOCARPUS LEDIFOLIUS, Nutt. Mountain Mahogany.—Growing in 

the mountains of California to be a tree twenty feet or more high. The 

wood when dry is dark-colored and excessively hard. It may yet be made 

available in the arts, as the wood takes a beautiful polish. 

*The alcoholic extract of Una I 
produce poisonous Bymptoms in the 1c 
one of the '* loco plants ". 
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EUCALYPTUS GLOBULUS, Labill. Australian Blue Gum.—Now planted by 
thousands in Southern California. This tree is of very rapid growth, and 
makes withal a solid, close-grained, enduring timber. Mr. Cooper, of Santa 
Barbara, estimates the gain in growing this to be greater than that derived 
from the cereals. As to its value from a medicinal standpoint, I am free 
to say it has in every instance disappointed me in its anti-periodic effects, 
I do not regard it (though I have used it heroically) as in any sense -the 
peer of the preparations derived from cinchona. It is, however, not im- 
probable that the enormous evaporation from the surfaces of the leaves and 
young shoots may be a means of improving the sanitary condition of a 
moist, boggy, ague-cursed area, when the trees are planted in masses, but 
the idea that any mere cordon of trees around a home would protect it 
appears improbable, not to say preposterous. However, I am bound to 
say we are yet without sufficient data on which to base an absolute con- 
clusion. In such regions as the Sanoita Valley, Cienega, or San Pedro in 
Southern Arizona, it would doubtless flourish, and a few years hence be of 
immense value as a timber tree. The Southern Rio Grande Valley offers 
another suitable spot for its introduction. While this species will not 
endure cold weather, it is to be remembered that there are others of the 
genus that are hardier and almost as valuable as timber. These would 
probably be well worth a trial in Arizona and New Mexico. 

MENTZELIA ALBICAULIS, Dougl.—The Indians in Southeastern California 
pound up the seeds of this, making thus one of their forms of pifioli. Some- 
times also used by them in a kind of cake. 

CUCURBIT A PERENNIS, Gray. Chili Cojote, and Calabazilla in Southern 
California.—Brewer & Watson assert, in Fl. Calp. 239, "that the pulp of the 
green fruit is used with soap to remove stains from clothing, and that the 
macerated root is used as a remedy for piles, and the seeds are eaten by the 
Indians." 

CYMOPTEEIS FENDLERI, Gray. Chimaja of New Mexico.—This plant 
emits, when in decoction, a peculiarly strong and pleasant odor, not unlike C. 
anisatus, which it closely resembles. The residents in and about Santa Fe are 
in the habit of using this as the chief ingredient, after whisky, to form a warm- 
ing, stomachic "bitters", which is immensely popular, as anything is likely 



to be which improves in any way the whisky of the region. A less objec- 

tionable use is made of it by using it as a stuffing in a Leg of mast mutton, 

the whole mass of which it permeates with its pleasant flavor. It is not 

unlikely that ere long this plant will be made the basis of another quack 

constitutional invigorator. There is probably no doubt of its being a good 

carminative, and it may also prove to a certain extent tonic. 

OSHA.—This root, so well known in and around Santa IV, is derived 

from an unknown plant, probably a Peucedanum. Dr. Herman Uaupt, jr., 

has furnished a careful analysis of the root in the Am. Jour. IMiarm. Aug. 

1, 1873, p. 347, in which he concludes that his results indicate the presence 

of "an acid not identical with angelic acid; it appears to he ;i new acid 

hitherto unknown, and to deserve to be distinguished by the name of < )shaic 

acid. From 100 grains of the air-dried root S grains of ashes were obtained, 

containing iron, aluminum,  sodium, and potassium."    It is probably this 

Wheeler's Reports, p. G08. It is alleged to have tonic properties. Better 

specimens are desirable, as it is altogether probable the plant is an old, 

well-known    species.      It    may   have    remedial    powers   that  will   sta.nl 

According to Messrs. Brewer and Watson, in Flora of California, the 

roots of Canon Oalrdnvrl and ('. Kalhxjiju are a prominent article of food 

among the California Indians, as are also the roots of most of the species of 

Cymopterus and Peucedanum. 

EUPATOEIUM BERLANDIEEI, DC.—A specimen of this was handed me at 

the Chiricahua Agency in Southern Arizona, and the statement made that the 

Apache Indians there were in the habit of using it as a substitute for tobacco. 

At first I was disposed to accept the statement cum grano sails, but have 

since discovered that other species are elsewhere used in a like manner. On 

trial, I find the smoke devoid of any marked flavor, but rather acrid when 

passed through the nostrils. It also appears to have some more marked prop- 

erty in a very slight degree, as indicated by a gentle nervous tremor induced 

in smoking. The dry leaves when rubbed in the hand emit faintly a rather 

resinous odor. There is no doubt but that it would be quite as pleasant and 

satisfactory as much of the drugged, cheap tobacco now on the market. 



GRINDELIA ROBUSTA, Nutt. Gum Plant of California.—This plant has 
recently come into notice as a remedy in poisoning from Bhus diversiloba 
(Poison Oak of California). So far as I know, it has not been tested on our 
Eastern poison oak, which is another species, and for which the fluid extract 
of Serpentaria, as advised by Dr. Henry Hartshorne, acts almost as a 
specific, when applied locally. The resinous exudation on the leaves of 
the Grindelia is applied in California, or it has been used in the form of a 
tincture. Concerning the wide range of usefulness anticipated in medicine 
for Grindelia, I am in the highest degree skeptical. 

BIGELOVIA VENETA, Gray. "Damiana" in Northern Mexico.—The plant 
is found just outside our borders, and may reach within our domain. I intro- 
duce it here because it is so closely related to B. Menziesii, which extends 
abundantly from San Diego to Arizona, and as far north as Utah, as to be 
by some regarded as identical. Concerning Damiana, or, as it is often 
called, Yerba anti-rheumatica, we have of late heard much in medical jour- 
nals as an aphrodisiac. There are a number of other claimants for the 
name Damiana. Of this one, I am free to confess I consider it utterly 
worthless as a remedial agent. The resinous exudation on it somewhat 
resembles that found on Grindelia robusta, and was probably the means of 
attracting attention to it. 

Pedis angustifolia and P. papposa appear to have been generally noticed 
because of their peculiar odor of lemons. Indeed, Dr. Loew suggests thai 
in the former this might be turned to commercial account. 

ARTEMISIA.—Several Western species have been reputed as of use in 
ague and mountain fever by the prospectors of the West. They are used 
in decoction. I am not prepared to vouch for their efficacy, however. Some 
species are said to "owe to their aroma and bitterness decidedly stimulating 
properties." See Le Maout and Decaisne, English edition, p. 505. The 
current ideas concerning some of our Eastern species would go for some- 
thing in confirming the estimate placed on the Western ones. 

ASCLEPIAS LEUCOPHYLLA,Engelm ,var.OBTUSA,Gray. "Milkweed."—lias 
about Fort Tejon, California, the reputation of "locoing" the sheep. ll<>\\ 
well merited this is I am unable to say. 

ERIODICTYON.—In California I believe the name "Yerba smita" is used 
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for both X tomentosum and glid inos it m of 1 Hiitham. An infusion of the leaves 

in whisky or other alcoholic liquor is reckoned almost a panacea bv the 

native population. Precise clinical trial is yet needed to determine its true 

value. 

EEITRICHIUM FULVUM, A. DC—I have received from my friend Mr. 

William L. Kennedy, of Fort Tejon, California, abundant specimens of this 

plant, collected in white paper, which it had stained completely with a bright 

orange-red color. Mr. Kennedy accompanied the specimens with the re- 

mark that "the fresh root and leaves are used by the squaws to paint their 

faces, and that the color is not inferior to the finest rouge." From the 

abundance of the juice, as manifested by the stained paper in which I re- 

ceived the plants, I infer that the plant might be turned to some commercial 

account.    The coloring matter is not confined to this species. 

CUSCUTA RACEMOSA, Mart. Alfalfa Dodder.—Coming from Chili, and in- 

troduced thence into Europe; as early as 1874 was discovered in California, 

and means indicated then for its destruction by Professor Thurber in the 

American Agriculturist. Since then it has been doing extensive damage; to 

the Alfalfa crop, as we hear from Dr. Engelmann in the Botanical Gazette 

for January, 1877, p. 69. An immunity from this pest would be cheaply 

purchased by early and frequent examination of the Alfalfa fields and the 

destruction of the plants infected before seeds can be matured, as advised by 

Dr. Engelmann. It is also worthy of consideration as to whether it would 

not be as well to prevent importation of Alfalfa from Chili, or, what is the 

same thing, lucerne from Europe, in view of the likelihood of introducing 

still further this unwelcome intruder from places where it has been so 

thoroughly established* 

NICOTIANA.—Various of the indigenous species of tobacco appear to 

"CUSCUTA KACEMOSA.—In the January number of the Gazette, Dr. Engelmann gave a warning to 

racemosa, which bad always accompanied it in Europe and California. The warning was sent through- 
out this region, to the county papers, but in spite of it all, seed-agents bave succeeded in running in a great 
deal of Alfalfa seed. As a consequence, a short time ago, after tbe clover had started well, I began to 
receive specimens of the plant encircled by a " troublesome little vine", and everybody wanted to know 
what it was.    It was tbe genuine Cuscuta ractmosa in good flow, : i ie up in every 
Alfalfa field in this county.   The agricultural editors of several wid tare recommend- 
ing it, and doing what they can to briDg this annoying parasite into our fields.—J. M. Coulter, Bot Gaz. 
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have been used by the native population past and present. Among them, 
however, is one of some interest from an archaeological standpoint, N. Cleve- 
land^ Gray, Syn. Fl, vol ii,part l,p. 242. This small and small-flowered spe- 
cies was found by me only in association with the shell heaps which occur 
so abundantly on the coast of Southern and Central California. Perhaps 
of all the remains of extinct races so richly furnished by that region, none 
were so common as the pipes, usually made of stone resembling serpentine, 
and in shape, as Dr. Yarrow has aptly remarked, like a cigar-holder. These 
pipes were seldom less than 6 inches long, and 1J inches in diameter at the 
larger end, and often much exceeded these measurements. The wing-bone 
of a pelican, cut to say 2 inches in length, was glued with the inevitable 
asphaltum into the smaller end as a mouth-piece. Uncomfortable as pipes 
of this size must have been in use, there is no doubt that they were much 
used, and there is hardly any doubt in my mind that the above named 
species of tobacco was the standard supply for them. I can only say, from 
some experience, that it is excessively strong. 

Salvia Columbaria, Benth., is the Chia of Southern and Central Cali- 
fornia. I abstract the following brief account I have given of it from the 
Botanical Bulletin: 

" During the summer of 1875 my attention was called, while in South- 
ern California, to a mealy preparation in popular use among the Indians, 
Mexicans, and prospectors. On inquiry, I found it was called 'Chia/ Fur- 
ther examination proved that it was furnished by the seeds of Salvia Colum- 
baria, Benth. The seeds are collected, roasted, and ground, in the native 
way, between two stones. This puts it in the condition in which I first 
saw it. It is used as a food by mixing it with water and enough sugar to 
suit the taste. It soon develops into a copious mucilaginous mass, several 
times the original bulk. The taste is somewhat suggestive of linseed meal. 
One soon acquires a fondness for it, and eats it rather in the way of a 
luxury than with any reference to the fact that it is exceedingly nutritious 
besides. It is in great demand among the knowing ones who have a desert 
to cross, or who expect to encounter a scarcity of water, and what there is, 
of bad quality. By preparing it so thin that it can be used as a drink, it 
seems to assuage thirst, to improve the taste <>f the water, and, in addition 



holds a place among domestic remedies, for t 
occasionally does with us, i. 

(where it gives no pain) to f onn a mucilag* 
body may be removed from tl lie organ.     I h; 

;i   poultice.     As  a   matter of archajological 
quantities of this seed were f< mud  buried  in 

old.    This proves that the m id 0f the seed i 

!miei/lWn 'oirir^uti" 

one of the many kinds of meal in constant use, and which appear to have 

gone then, as now, under the generic name of pinoli." 

ABRONIA FRAGRANS, Nutt.—The delicious perfume of the flowers of this 

plant suggests the inquiry as to whether it could not be utilized as ;i toilet 

adjunct. Specimen number 127 of the New Mexican collection, when taken 

at Agua Azule, was fairly loading the air with its matchless fragrance. 

EUROTIA LAXATA, Moq "White Sage,7' "Winter FaLn—Widely diffused 

through our Western Territories, and held in great repute as a winter forage; 

stock feeding on it actually gaining flesh when living on this plant, so un- 

promising in its appearance. It is noteworthy that most animals do not at 

first eat it from choice. Of this Ave had the strongest evidence furnished 

by mules taken from Missouri to Colorado. The}' would not touch it The 

Utah band, however, eagerly devoured it. Said by Mr. Watson to impart 

a disagreeable flavor to the meat of cattle fed upon it, and also asserted 

by the same authority to be used as a remedy in intermittents. 

ANEMIOPSIS* CALIFORNICA, Hook.    "Yerba de 3fama"—This plant, if we 

* Spelled Anemopsis in Bot. Beech, p. 390: Anemiopsis in DC. Prod. vol. lfi, pars 1, p. 237; where 
also in the index, as a footnote, the following occurs:   " Anemopsis in Hook, et Am. [Bot. Beech. 1. c], 
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may at all credit popular report, is well worthy of further investigation as a 
remedial agent. Unfortunately I have mislaid my notes, and can say now 
nothing more definite than that it is regarded as a diuretic, and is largely- 
used in baths for rheumatic affections. It is rather unsafe to venture an 
opinion on its mere appearance; but, if I were to do so, I should say it 
would probably drop into that somewhat vague class of remedies known 
to physicians as alteratives. 

EUPHORBIA.—The various prostrate species of this genus have, in the 
Southwest, a popular reputation as a remedy in bite of rattlesnakes, taran- 
tulas, etc.; and, to meet the demand for it, a tincture is kept on hand in the 
shops. In absence of this (on the authority of Dr. George Thurber), the 
fresh leaves bruised, or the dry ones steeped in wine, are applied to the 
wound. These plants are there known as "Yerba de la Golondrina". While 
not wishing to cast discredit upon the remedy applied in this way (and that 
too after the venom has usually been taken into the general circulation), I 
can only say it is hard to understand how it could be of any service. 

EPHEDRA ANTISYPHILITICA, C. A. Meyer. "Canutillo," "Tepopote" 
"Whorehouse Tea."—-The names, scientific and popular, might be regarded 
as sufficiently indicative of the alleged properties of the plant. The stems of 
the plant are largely used in decoction as a remedy in gonorrhoea. Precise 
clinical results are wanting to determine its real value. However, by com- 
mon consent among the populace, and so far as I can learn from medical men 
of the region, it is of real service. Its close botanical relationship to the 
balsam-producing Conifera would appear to suggest that this too must con- 
tain a like product. This, however, is not confirmed by the careful analysis 
of Dr. Loew (Vol. Ill, Wheeler's Reports, pp. 611 and 612). The above- 
ground portion is there shown to yield an aqueous extract of "acid reaction, 
and an astringent taste, resembling that of tannin." No body resembling an 
organic base or alkaloid was found The filtrate of the aqueous solution 
proved the presence of tannin and tartaric acid. Pectin was also shown to 
be in the filtrate by the "jelly-like precipitate produced by the addition of 
alcohol." The tannin belongs to the glucosid group, furnishing sugar on 
treatment with acid and various other compounds, and, upon dry distillation, 
pyrogallic and carbonic acids.    This tannin splits up into sugar "and a red 



amorphous powder? The powder Dr. Loew considers quite ;i distincl body, 

which he names ephcdrin, and to this he attributes (and probably correctly) 

its remedial properties. So concurrent is the testimony in favor of this 

plant that it is well worthy of a fair trial in hospital practice. 

POPULUS TREMULOIDES, Michx. American Aspen.—Dr. Loew reports the 

bark of this tree to be used by the Indians in intermittent fever. It has 

long been more or less of a domestic remedy, and, indeed, of a certain (lass 

of practitioners, for this disease. It is not a little remarkable, however, that 

it should also be used by the Indians, and we can only account for the fact 

that it does possess some remedial power in this direction, which a ''hit or 

miss" empiricism has led the]., to discover. Dr. Loeirt analysis of the 

bark yields salicin and populin. The former was Ion- ago in common use 

in intermittents. It is therefore probably slightly anti-periodic as well as 

tonic in its action. 

AGAVE PALMERI and A. PARRYI. "Mescal"—The admirable papers <>f 

Dr. Engelmann on this and on Yucca leave little for any one else to add. In 

hopes, however, of somewhat enlarging the circulation of what he and Dr. 

Loew have already brought out, I incorporate the leading facta here: 

"The subterranean trunk of most (or all?) the Agaves contains, like 

that of Yuccas and many other plants of these families, a great deal of 

mucilage, which, mixed with water, has detergent properties to a consider- 

able degree; these 'roots' and the whole plants thus used are known to the 

Mexicans by the name of 'Amole'."—Engelmann, I c. 

The leaves of all or nearly all the species abound in a coarse fibre, 

which has been utilized by the native population in making a cheap cordage. 

Mescal whisky is prepared by distillation from the juice which has been 

collected in the cavity formed by removal of the just starting flower-stem 

and the inner leaves. The quantity yielded is almost fabulous. This 

whisky contains a large percentage of alcohol, and it is said that it is im- 

possible to adulterate it so that the adulteration cannot at once be detected 

in the taste. Hence it is hardly surprising that those who are "advised to 

take stimulants" take so kindly to "Mescal". Fresh from the still, it is even 

hotter than corn whisky equally new. 

The unopened interior leaves forming a sort of head are taken by the 
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Indians, roasted several hours (without direct access of air?), and then eaten. 
The first effect is that of a laxative on those not accustomed to the food. 
Dr. Loew's analysis of the dried, uncooked young leaves revealed the fact 
that there was no starch present, not even a trace. Yet the sweet taste of 
the roasted Mescal was enough alone to suggest the presence of sugar, fie 
discovered that exposure to heat alone, will cause it to yield grape-sugar 
in abundance. This also took place on application of cold water, and he 
remarks that it appeared impossible to separate the suspected new substance 
he had to deal with from the cellular tissue without simultaneous formation 
of grape-sugar. Further examination proved he had to do with a com- 
pound body, a glucosid and citric acid. This he names citro-glucosid. It 
differs from this class of bodies in this, that water alone can separate it into 
grape-sugar and citric acid; the compound never before having been 
found in nature or made in a laboratory. The flowering stalk when green 
is much resorted to by Indians and travellers to alleviate the suffering 
caused by the parched mouth; they take a section of the stem, say a foot 
long, and suck out the saccharine fluid, and afterward chew the interior 
pith or pulp. When dried, the stems are used to form covering for houses, 
before the mud is thrown on, which is to complete the roof. 

In connection with what has been said of the strong fibre of Agave, 
it might be appropriate to mention that the Dasylirium, or Bear's (Jraw, 
of which there are several species in this same region, also produces more 
or less fibre that may yet be utilized. 

YUCCA BACCATA, TOIT., along with other species of the same genus, is, 
like Agave, also known to the Mexicans as Amole, and the root used by them 
in washing. Dr. Loew has recently furnished an analysis of the root (Vol. 
Ill, p. 609, Wheeler's Reports), and finds the pith produced on agitating the 
pounded root in water is due to saponin. Of course, its marked detergent 
properties depend on this.    The leaves of tins also furnish a coarse fibre. 
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CHAPTER  IV. 

C A T ^L L O Q IT E . 

EXOGENS. 
RANUNCULACE.E.* 

CLEMATIS DOUGLASII, Hook.—Clear Creek, Colorado.    (92.) 

CLEMATIS LIGUSTICIFOLIA, Nutt.—Nevada, Utah, Arizona, and (80) 

from Colorado. The number 498 from Camp Bowie, Ariz., is var. Cali- 

fornica, Watson (Fl. Cal. I, p. 3), characterized by leaves being "silky- 

tomentose beneath and often small". 

CLEMATIS DRUMMONDII, T. & G.—Dioecious, "silky villous beneath, 

sparingly hirsute on the upper surface" (in my specimens from Cienega, 

Ariz., No 567, both surfaces are smoothish), leaflets ovate, deeply and 

acutely 3-lobed, sepals 4, lanceolate-oblong, carpels quite villous, with long 

and plumose styles, stem slender, grooved, and altogether much more grace- 

ful than C. ligusticifolia. 

CLEMATIS ALPINA, Mill., var. OCHOTENSIS, Gray.—Subalpine ridges 

among timber, at 10,500 to 11,500 feet altitude.    (91.) 

THALICTRUM ALPINUM, L.—South Park, Colorado. At 10,000 feet. 

Typical specimens large.    (94.) 

THALICTRUM FENDLERI, Engelm.—Nevada, Arizona, Utah, Colorado in 

South Park at 10,000 feet altitude.    (144 and 280.) 

ANEMONE MULTIFIDA, DC—South Park, Colorado, at 9,000 to 11,000 

feet altitude.    (105 and 108.) 

ANEMONE PATENS, L., var. NUTTALLIANA, Gray.—Mountains of Colorado, 

at 6,000 to 10,500 feet altitude.    (107.) 

ANEMONE NARCISSIFLORA, L.—Six inches to a foot high, from a fibrous 

: Tho degree (°)   in.li.-:it<>s feet. The minute (') it 
. iV of an inch.   The hyphen n leans, to, t. e. 6-12' i 
nbers under which the specimen s were distributed. 
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tufted root; petioles 1-4 inches long, leaves 3-5 parted, each segment 

lanceolate-cuneate and trifid; involucre sessile, its leaflets 3-5 cleft; car- 

pels tailless, compressed, oval, and glabrous. Entire plant more or less 

densely covered with gray hairs ; flowers white. Found in America most 

commonly from Canada north, but growing in Colorado on alpine summits, 

where, according to Mr. J. M. Coulter, it has been found at an elevation of 

13,500 feet.    (102 a.) 

ANEMONE CYLINDRICA, Gray.—Willow Springs, Ariz.; rare there and 

probably by seme accident introduced.    (247.) 

.  MYOSUEUS MINIMUS,  L.—Colorado; altitude, 8,000 feet  and upwards; 

specimens much dwarfed.    (1G9.) 

RANUNCULUS AQUATILIS, L., var. STAGNATILIS, DC.—Denver. Flowers 

almost as large as E. Purshii, Richardson, var. trichophyllus, Chaix. Twin 

Lakes, Colo., at 9,500 feet altitude.    (113 and 115.) 

RANUNCULUS FLAMMULA, L., var. EEPTANS, Gray.—Colorado. (172 

and 173.) 

RANUNCULUS HYDEOCHAROIDES, Gray. (PL Thurb. p. b06.)—Glabrous 

throughout, flowering branches erect, numerous stolons branching off in all 

directions and rooting; lower leaves heart-shaped, and entire, or nearly so; 

petioles 2-3' long, expanding and sheathing at the base; upper leaves 

lanceolate; peduncles about as long as the upper leaves, from opposite tin- 

axils of which they arise; sepals round, petals 3", tapering into a claw, 

which has a conspicuous gland below a small sinus; stamens about 25 ; 

carpels 15-20, forming a head 2-3" in diameter. Willow Springs, Ariz., 

growing in water at a temperature of 50° Fahr. at an elevation of 7,202 

feet. A most interesting species, which I believe has not hitherto been 

taken so far north.    (217.) 

RANUNCULUS CYMBALARIA, Pursh.—In Colorado grows everywhere in 

low moist ground, evincing, however, a marked choice for alkaline soils, but 

still flourishing in the freshest of snow water; altitude, 5,000. to 10,000 feet. 

From Saguache, in the San Luis Valley, we have a form with an erect, 

stout scape, bearing three or four flowers, having thicker and larger leaves, 

and manifesting little or no tendency to produce stolons. 

At Santa Fe", N. Mex., I collected it (10) nt what  1 presume is the 



identical location from which Fendler • 

Gray in PI. Fendl. p. 4, as R. tridental 

the same form as that above alluded to 

to the difference noted by Dr. Gray in 

achenia are in my specimens more tap* 

Collected also in California, Eastern Ar 

RANUNCULUS ANDKKSOM, Gray.—1 

Report.) 

Harbour.)—"Low, sparsely villous, becoming with age 

culately fibrous ; branching from base, with one tothrei 

erect, simple, and one-flowered, or fleshy, decumbei 

oles at base with dilated scarious margins ; peduncle B1 

yellow; conspicuous petals llabellil'orm, twice as Ion; 

sepals; scale at base adnate, small."* Usually a strict 

specimens, however, were obtained as lc 

RANUNCULUS GLABERRIMUS, Hook. 

rather lanceolate than ovate. 

RANUNCULUS AFFINIS,  R. Br,  var. 

ophyllus, Hook     (FL Bor.-Am. tab. v.)- 

to 9,000 feet.    (121 and 170.)    Willow Spi 

Also collected by Dr. Loew in Western 

RANUNCULUS SCELKKATFS. L.—Cai 

to division of the lobes ; otherwise like 

110,  111,   116.) 

RANUNCULUS PURSHII, Richardson.—Among my specimens are a large 

number with petals trifid and the scales distinctly three-lobed. Twin 

Lakes, Colo, at an elevation of 9,500 feet.    (117.) 

RANUNCULUS HYPERBOREUS, Rottb., var. NATANS, C. A. Meyer.—Stem 

weak, diffusely branched, glabrous, rooting from the nodes, creeping ; leaves 

petioled, palmately 3-5-cleft, 3-5" wide, lobes ovate, obtuse, petioles 

6-12" ; peduncles naked,  6-12", often reflexed ; sepals yellow, ovate, or 

* When, as frequently occurs, I have been obliged to quote a Bpecifie .lescription, it is from some 
imperfection in my own specimens. 
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oblong, 1-2"; carpels forming a compact, globose head, style very short or 
wanting.    Twin Lakes, Colo.; altitude, 9,500 feet.    (100.) 

RANUNCULUS MACRANTHUS, Scheele.—Usually regarded as a mere 
variety of B. repens, L.; but I am satisfied from Mr. Watson's showing that 
it is distinct, as the greater villosity, the fewer stolons, the distinctly peti- 
olulate leaflets, the more strictly reflexed sepals, the large flowers, and the 
long beaks to the carpels all indicate. Willow Springs, Ariz.; altitude, 
7,202 feet. 

RANUNCULUS RECURVATUS, Poir.—Style not conspicuously recurved, 
but in degree of hairiness, compressed achenia, relative size of sepals and 
petals, shape and dentition of scale, markedly corresponding with descrip- 
tion given by T. & G.    Colorado.    (162.) 

CALTHA LEPTOSEPALA, DC.—A common and characteristic plant in our 
Colorado collection; 8,000 to 12,000 feet above the sea.    (109.) 

TROLLIUS LAXUS, Salisb., var. ALBIFLORUS, Gray.—One of the most 
conspicuous early bloomers in alpine swamps, where, when found, it is 
quite abundant.    Associated with the preceding plant.    (102.) 

AQUILEGIA CANADENSIS, L.—Arizona, lava rocks south of Camp Apache. 
Leaves smaller than our Eastern form. (268.) Western New Mexico, at 
high altitude, depauperate specimens.    Coll. Loew.    (164 and 167.)    Utah. 

AQUILEGIA FORMOSA, Fisch.—''Distinguishable from the last by its 
elongated sepals nearly or quite equalling the spurs, and by its stouter 
habit, growing only on stream banks in the mountains and flowering from 
July to September. Nevada and Utah; ranging from the Rocky Mount- 
ains to Oregon and Sitka, but not found in California."—WATSON. 

AQUILEGIA OERULEA, James.—Introduced largely into cultivation, and 
to my mind the finest plant of the Rocky Mountains. Western New Mex- 
ico ; altitude, 6,500 feet. Loew. Colorado; open woods; common; alti- 
tude, 10,000 feet. (163.) " Near Provo City, Utah. A reduced form of 
this species, with bright blue flowers, was collected at Kanab in Southern 
Utah, by Mrs. E. P. Thompson, in 1872. It has also recently been found 
in the Sierras near Mount Whitney" [Cal.].—WATSON. 

AQUILEGIA CHRYSANTHA, Gray (Proc. Am. Acad. 8, p. 621). A. lep- 
tocera, Nutt., var. fiava, Gray.—Usually, though not always, taller than 



the preceding. Hard to distinguish from .1. cmmlea by any mere descrip- 
tion, as they exhibit transitions at all points. The following appear to me 
to be the chief differences: flower, al least in Southern specimens, always 

damp ground and ravines of the mountain streams in the White Mountains 

and Mount Graham  of Arizona.     It is certainly no exaggeration  to Bay 

with this plant in full bloom, that everything else wa> Inst Mght of. Ari- 

zona, at 7,000 to 10,200 feet altitude.      196. 

DELPHINIUM BCOPULOBUM, Gray (PI Wright. 2, p.d).—H l,i.-r|1* l,u 

berulent throughout: lower leaves with petiole 4-6', becoming shorter 

above: loaves round in outline, 3-5-parted, each division narrowly cune- 

ate, again variously cut-lobed ami toothed : raceme slender, one fool long; 

pedicels hairy, twice as long as the brad at base, one or two bractlets 

usually immediately below Bower; spur over half an inch long, thickish, 

hairy, slightly curved, with markedly thickened extremity and one-half 

longer than the puberulent sepals: lower petals nearly as long as the 

sepals, slightly hairy within, upper one with a somewhat shorter blade, its 

spur nearly as long as that of the sepal: carpels .".. smoothish. Flowers 

are scattered loosely along the stem at intervals (when developed) of 

an inch. A species as variable as it is elegant. Tanks south of Camp 

Apache, Ariz.    (263.)    Altitude 5,625 feet. 

DELPHINIUM MENZIESII, DC.—Nevada: Snake liiver. Colorado. Dr. 

Vasey informs me that the plant (No. 96) which I published in the list of 

Colorado plants in 1874 as I), datum, L . var., he has found, on comparison 

with the specimens in the Department of Agriculture Herbarium, to be A 

Menziesii. 

and more vigorous in every way than the others: leaves three-lobed, 

with each lateral lobe again divided, and all the lobes variously gashed 

and cut-toothed. The ample foliage, the long, h< oked spur, acute sepals, the 

distinct spur on the lower petals, so far as they go. make the limits of this 

species in my collection tnlerablv well defined     Utah. 
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ACONITUM FISCHERI, Reich. (A. nasutum, Fisch., of my list of 1874.)— 
2-3°, smooth below, puberulent above; petioles of lower leaves 2-4/; leaves 
round in outline, 3-5-parted, with each division deeply lobed or cut-toothed; 
flowers in a loose raceme, pedicels %-V, pubescent, erect; petals, conical 
galea, and flowers from blue to purple or even white. Grows abundantly 
along mountain streams in Colorado. (98.) According to Mr. Watson, "A 
small specimen was collected in Southern Nevada with an unusually nar- 
rowed galea and long projecting beak."    Also collected in Utah. 

ACT.EA SPICATA, L., var. AEGUTA, Torr.—Flowers absent; pedicels vary 
from less than a quarter to more than half an inch in length in the fully 
formed fruit. There is no perceptible thickening of the pedicel with age, 
and this I take to be the most reliable characteristic furnished by the fruit- 
ing specimens. 

P^ONIA BEOWNII, Dougl.—Nevada. 

BERBERIDE^. 

BERBEEIS FENDLEBI, Gray (PL Fendler. p. 5).—Shrub 3-6 °; branches 
and branchlets smooth and shining, as if varnished; spines 3-5-parted; leaves 
oblong-lanceolate, acutish, entire, or irregularly spinulose-serrate, entirely 
glabrous; racemes pendulous, 1-2', and densely flowered, somewhat longer 
than the leaves, which, however, vary much in size in adult condition; calyx 
with conspicuous red bracts, which are a little shorter than the sepals. 
Flowers yellow and as large as those of B. vulgaris. Unripe fruit with 
2-3 seeds; blooms in May and June. I probably collected my specimens 
from the exact spot at which Mr. Fendler obtained his. The shrub appears 
to be by no means common.    Santa Fe*, N. Mex.    (54.) 

BEEBEEIS EEPENS, Lindl.—"A low, somewhat procumbent shrub, less 
than 1°; leaflets 3-7, ovate, acute, not acuminate, 1-2J', not shiny above; 
racemes few, terminating the stems, 1-1 J'.—Bot Reg. £ 1176. B. Aquifolium, 
Pursh, mainly, and of numerous authors."—(Fl. Cal. l,p. 14.) I have not 
seen the species. 

BEEBEEIS AQUIFOLIUM, Pursh.—Common in mountain parts of Central 
Colorado.    (57.) 

BERBEEIS FREMONTII, Torr.—Leaves pinnate, with 3-4 pairs of leaflets, 
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the lowest pair of which is situateduniforady close to the insertk ..i of the 

petiole;   leaflets  ovate, repand, spiny-dentate    (In my specimc US   iron. 

Southern Utah, the leaflets are hardly half an inch Long.    Tom •v, how- 

ever, in Bot Mex.  Bound, p. SI, state's that  the leaflets are fron i 1-LM'.) 

Racemes erect, 5-7-flowered, longer khan the leaves; pedicels ovei •half an 

inch Long; flowers golden yellow, halt'an inch in diameter; filamei ats inap- 

pendiculate;   berries large as   currants.    Its nearest   affinity  is uitl,  /;. 

trifoliata, but.it has more Leaflets, longer racemes, and blue instet (1 of red 

fruit.    Arizona. 

PAPAVERACEJ3. 

ARGBMONE MEXICANA,  L, var. BISPIDA, Torr.    (./. kispida, Q ray,  PL 

FendL p. 5.)—Santa  I-Y, X. Mex., where it quite covers the vacant Lots on 

the outskirts of the town.    Collected also in Utah. 

CORYDAUS AIKKA, Willd., var. OCCIDENTALS, Ku-ohn.—Like 0 m- East 

ern form of C. aurca, except  that  it has a longer spur, erect   p< xls,  and 

lenticular seeds with acute margins.    Apparently this is the more common 

form from Colorado south alone; the main mountain axis.     Sierra Blanca, 

Arizona, at 9,000 feet altitude (813); Nevada. Prof. Loew;  Sam, I-V. N 

Mex. (55) ; and Colorado. 

CRUCIFERZB. 

CHEIRANTHUS MENZIESII, Benth. & Hook.—Carlin, Nev. 

NASTURTIUM SINUATUM, Nutt—(618.)    From San Luis Vallej r, on the 

alkaline flats;  leaves absolutely coriaceous, though beautifully ai id regu- 

larly pinnatifid;  (625) is from Apex, Colorado: like the other, thoi Igfa with 

much thinner leaves; (123) is from New Mexico, as is also (99), bi it which 

has quite acute tips to the lobes of the leaves: has also been collected by 

the Expedition in Nevada. 

NASTURTIUM OBTUSUM, Nutt.—Twin Lakes, Colorado.    (617.) 

NASTURTIUM PALUSTRE, DC.—Twin Lakes, Colorado.    (627.) 

NASTURTIUM PALUSTRE, DC, var. HISPIDUM, Gray.—San Luis Valley, 

Colorado.    (626.) 

ARABIS PERFOLIATA, Lam.   (Tit rr Wis glabra, L.)—In the enumei •ation of 
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1874, I had regarded this as an unusual form of A. Ursula. Twin Lakes, 

Colorado     (650) 

AEABIS DKUMMONDIT, Gray.—South Park, Colorado.    (655.) 

ARABIS HOLBGELLII, Hornem.—Common and variable. Colorado and 

Nevada. 

CARDAMINE CORDIFOLIA, Gray.—1-2°. Generally erect, from a fibrous 

root, which not unfrequently is in the water; leaves all petioled, cordate in 

outline, irregularly repand-dentate or sinuate, sparingly ciliate; siliques 

erect, twice as long as the pedicels. Common in Colorado at 10,000 feet 

altitude, in swamps and mountain streams.    (608, 609, 610.) 

VESICARIA LUDOVICIANA, DC.'—Hoary throughout, with a stellate 

pubescence, erect, 6-10' high, usually branching; root-leaves spatulate; 

stem-leaves linear to linear-lanceolate, all obtuse; flowers yellow; petals 

obovate, one-half longer than the sepals; pods oval, somewhat inflated, 

rather shorter than the style; pedicels 6-9" long.    Colorado.    (641.) 

VESICARIA MONTANA, Gray.—Colorado. (647.) By some oversight, I 

transposed the labels of these two species in distribution of the collection 

of 1873. 

PHYSARIA DIDYMOCARPA, Gray.—Alpine and sub-alpine in Colorado. 

(642, 648.)    The Expedition has it also from Nevada and Utah. 

DRABA ALPINA, L.—A very attractive little perennial found in Colorado 

at 10,000 to 13,500 feet altitude; its favorite habitat being above timber 

line.    (646.) 

DRABA AUREA, Vahl.—Pubescent, erect; stem usually quite leafy; leaves 

lanceolate, acute, entire or sub-entire; siliques lanceolate, acute, nearly 

twice as long as the pedicels, hairy and more or less twisted; style J" long; 

petals yellow. A very variable species, of extended range. The Expedi- 

tion has it from Colorado, New Mexico (Loew 633 and 634); and from 

the higher mountains of Arizona, the var. stylosa of Gray (1111). 

DRABA STREPTOCARPA, Gray.—Alpine in Colorado, along with aurea. 

My specimens furnish a singular example of transposition of characters 

usually reliable in distinguishing between these species; i. e., aurea and 

streptocarpa. The specimens which have the fruit most characteristic of 

streptocarpa are in other respects most like (generally including length of 



style also) aurea. I must, however, say that the fruit is in no instance so 

much twisted as in the original specimens on which strt-ptovarpa was founded. 

That differences sufficient to constitute distinct species exist between the 

extreme forms, no one will probably deny. It is equally certain that they 

shade into each other until at times all tests are doubtful and justify a place 

under either name.     In this instance, I have named as sirrptnairjni all speci- 

shaggy, spreading, simple or simply forked hairs, far more bristly than in 

JD. aurea, and with no fine stellular pubescence intermixed." I relv more on 

this character in deciding between interloping specimens than on any other. 

DRABA IXCANA, L., var. COHFUSA, Hook.-I have from Colorado (num- 

ber mislaid) a plant similar to herbarium specimens that are authentically 

named, and that bear the above name. 

DEABA MONTANA, Watson.—''Annual, hoary-villotis, with simple or 

branching rigid hairs, rather stout, erect, simple or sparingly branched 

from near the base, becoming a span high or less; haves rosulate and 

rather crowded at and above the base of the stem, oblanceolate and oblong- 

lanceolate, acutish, sparingly toothed, half an inch long or less; flowers 

small, the yellow or yellowish petals 1-1J" long, exceeding the sepals; 

pods linear-oblong, obtusish, roughly puberulent, about 4" long, nearly 

erect upon the spreading pedicels, which are 2" or 3" long; style none.— 

Collected in Colorado by Hall and Harbour, without number; in South 

Park by Wolf (637), and near Empire by Rev. E. L. Greene. It is distin- 

guished from D. nemorosa by its stouter and less branching habit and its more 

erect pods on stouter pedicels, and from D. stenoloha by its stouter habit, 

greater pubescence, and somewhat broader and obtuser pods."—WATSON, MS. 

DRABA NEMOROSA, L., var. LUTEA, Gray.—Georgetown, Colo. Stems 

less leafy and pedicels shorter.    (628.) 

Numbers 635 and 636 of the Colorado collection I had named D. 

nemorosa, L., var. crassifolia, Watson, from the resemblance to Draba crassi- 

folia, Graham, in Hall and Harbour's 1862 collection. Brewer and Watson 

(Fl. Cal. 1, p. 28) speak of this, however, as having a naked and scape- 

like stem, whereas my specimens, are leafy. I therefore leave them simply 

under J), nemorosa, L. 
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SISYMBRIUM CANESCENS, Nutt.—Colorado and Nevada. From Ash 
Creek, Arizona, I have specimens (306) that are an enigma to me; the very 
sharp cut to the leaves, the great glandular-hairiness, the linear pods, 
and filiform pedicels almost tempt me to call it a new species It does 
not appear to be either incisum of Engelman or aurieulatum or d/jjusuui 
of Gray. 

SISYMBRIUM INCISUM, Engelm. (PI. Fend. p. 8). (8. Calif ami cum, Wat- 
son, in King's Report )—Nevada and Utah. 

SISYMBRIUM VIRGATUM, Nutt.—" 6-12' high ; stems simple or branched 
from the base (or sometimes branched above), slender, covered below with 
an ashy, simple, or forked pubescence ; leaves tomentose pubescent; those 
of the root petioled, lanceolate-oblong, and sinuate-dentate; stem leaves 
sessile, lanceolate, auriculate, and clasping at base, entire, denticulate, or 
slightly wavy-margined, 6-8" long; flowers pale purple, 2" in diameter; 
stigma almost sessile; pods 1-1 J' long, and 3-4 times exceeding the slender 
pedicels; seeds 4-angled, 'in a double series.'" (605, 606, 652.) South 
Park and Twin Lakes, Colorado. 

SMELOWSKIA CALYCINA, Meyer.—Alpine regions of Colorado.    (601.) 
ERYSIMUM CHEIRANTHOIDES, L.—Twin Lakes, Colorado, 9,000 feet 

altitude.    (651.) 
ERYSIMUM ASPERUM, DC.—Nevada and Utah. 
ERYSIMUM ASPERUM, DC, var. AUKANSANUM, Nutt.—Central Colorado. 

(593, 596, 599, 640.) 
ERYSIMUM ASPERUM, DC, var. PUMILUM, Watson.—Blue River.    (594.) 
ERYSIMUM WHEELERI, sp. nov.—3-5° high, erect, unbranched, sparsely 

covered with closely appressed hairs, which are fixed by the middle 
(very rarely forked), never 4-parted; root-leaves, including petiole, into 
which they gradually taper, 2-4' long, narrowly lance-linear, entire or 
sub-entire; stem-leaves narrowly lanceolate, sessile, 1-2J' long, entire; 
pedicels (in fruit) J-J' long; mature pods erect, 1-2' long (in younger 
pods there are distinct ribs between the angles), canescent; stigma two- 
lobed, style evident; seeds attached to each side of cell; cotyledons 
obliquely incumbent; petals varying from yellow to scarlet, twice us loii^ 
as sepals, claw J' lung, nearly filiform, lamina  obovate, little over \' long. 
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often, and is crowned with a cluster of scarlet mottled Bowers. 

The lax, scattering arrangement of the leaves is in striking contrast to 

the usually more crowded arrangement in L\ asperum. Judging from the 

description in Flora of North Am. T. & (i. p. 95, I should think its 

nearest affinity would be K. elatum, Nutt. MSS. Still it appears distinct 

from this, all the more probably so, as the only points at which it was 

taken were Camp Grant, An'/., and Mount Graham, near by, hut 5,000 

feet higher, where it had developed some local peculiarities without hring- 

ing it any nearer known  species.    The stem of the mountain  plant  was 

with essentially the habit of the same species at the foot of the mountain. 

I am loth to name a new Erysimum, for reasons which are apparent to 

all who have studied the genus. Still, this seems too well marked a species 

to pass it by. 

THELYPODIUM IKTEGRIFOLUM, Kudl.—South Park, Colorado (645.) 

Nevada and Utah. 

THELYPODIUM LIXEARIIOLIIM. Gray.—Very smooth, .'! : leave- tew, 

linear or linear-lanceolate, sessile. *2—o long. 2-.'J wide, slightly glaucous: 

petals purplish, with claws twice as long as the sepals; style very short; 

seeds immarginate, oblong.    (154.)    Pescao. X. Mex. 

THELYPODIUM SAGITTATUM, Endl.—Carl in. New 

THELYPODIUM LONGIFOLIUM, "Watson. (8treptantku& micranthus, Gray. 

PI. Fendl. p. 6.)—Stem slender, 2°, roughish below, glabrous above: flow- 

ers 1-2" long; leaves hirsute, somewhat toothed, or lower leaves distinctly 

dentate; pods erect or pendulous, terete. Sanoita Valley, Arizona. (610.) 

Altitude, 6,500 feet. 

THELYPODIUM  AVRIGHTII,  Gray (PI.   Fendl.  p.   7).—Biennial I,   2-?>° 

dentate or even  sub-entire :  upper ones sub-entire or entire.    All tapering 

spreading. Pods erect, or nearly so. U-L\1 long, filiform. Petals white, 

clawed, a little longer than the sepals. The aspect of the plant is peculiar 

from its densely spicate flowers, leaving a mass of long, thread-like pods at 



66 BOTANY. 

the summit of the stem. There is great variation in the degree to which 
the leaves are cut or toothed and in the hairiness of the entire plant. 
Camp Grant, Ariz., at 4,753 feet altitude.    (363.) 

CAMELINA SATIVA, Crantz.—Introduced in Colorado. 
"TROPIDOCARPUM* GRACILE, Hook.—Stems weak, 2 feet high or less; 

leaves pinnatifid or rarely 2-pinnatifid, with narrow, or linear segments; 
flowers in the axils of the upper bract-like leaves; petals 1J-3" long, nearly 
twice longer than the obtuse sepals; pods 6-20" long, more than aline 
broad, pointed at both ends, ascending or slender spreading pedicels 10-20" 
long. San Francisco Mountains, Arizona." I have not a specimen acces- 
sible, and therefore have been obliged to quote generic and specific descrip- 
tion from Fl. Cal. 1, p. 44. 

CAULANTHUS CRASSICAULIS, Watson.—Frequently called Wild Cabbage, 
and used as a substitute for the better article.    Nevada. 

LEPIDIUM INTERMEDIUM, Gray.—The usual apetalous Western form. 
Boulder, Colo., Loew and Wolf.    (597.) 

LEPIDIUM ALYSSOIDES, Gray. (PL Fendl. p. 10.)—Keasby, collector. 
Peoria Creek, New Mexico. 

LEPIDIUM MONTANUM, Nutt.—Old Camp Goodwin, Ariz. (341.) 3,000 
feet altitude.    San Luis Valley, Colorado.    (624.) 

LEPIDIUM FREMONTII, Watson?—Probably this species. Specimen too 
young.   Collected by Dr. Loew in Nevada.    (King's Report, vol. v, plate iv.) 

LEPIDIUM NANUM, Watson. (King's Report, vol. v, plate iv.)—llalleek 
Station, Nev. 

THLASPI ALPESTRE, L. (?)—I have no sufficient means of comparing 
this with the European plant, but accept Mr. Watson's determination. 
Exceedingly variable. Common in alpine and sub-alpine regions of Cen- 
tral Colorado.    (607.) 

BISCUTELLAI  (DITHYR^A) WISLIZENI, Engelm.—A foot or more high, 

* " TROPIDOCARPUM, Hook.—Pod linear, flattened laterally, often one celled by the disappearance 
of the narrow partition ; valvesearinate, 1-nerved. Seeds in two rows, minute, flattened, not winged ; 
cotyledons incumbent. Style short,—A low, slender, hii-ute, luauehiiii; animal, vitli pinnately divided 
leaves, and yellow solitary axillary flowers." 

L.—Sepals nearly equal.    Silique dehiscent, very flat, divided into lateral  ovate 

:., branching and hispid:  leaves more or le>s pinnatilid :  dowers braefless, yellow. 
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stipe, obovate;  style longer than the ovary."—(TORE. Fremont's Report, 
p. 311.)    Nevada. 

POLANISIA UNIGLANDULOSA, DC—Loew.    New Mexico. 
POLAMSIA GRAVEOLENS, Raf—Upper Arkansas Valley, Colorado 

(760); also New Mexico. 

VIOLACEiE. 

VIOLA CANADENSIS, L.—Western New Mexico, Valle Grande, Loew, 
1873, and Apex, Colorado.    (77 and 78.) 

VIOLA CANINA, L.—Colorado and Nevada.    (75.) 
VIOLA CUCULLATA, Ait.—Western New Mexico, at 6,500 feet altitude. 
VIOLA NUTTALLII, Pursh.—Colorado, near Denver.    (76.)    Nevada. 

BIXINE^. 

AMOREUXIA* SCHEIDEANA, Planch. (PI. Wright. 1, tab. 3, and 2, tab. 
12).—Glabrous or nearly so, 1° high, leaves on long petioles, orbicular in 
outline, 7-9-parted, with the lobes obovate, cuneate at base and sharply 
serrate toward the top; capsule 1' long and nearly as broad, moderately 
inflated ; seeds curved and minutely roughened with short, scattering hairs ; 
flowers deep orange, with brownish markings in the centre. Sanoita Valley, 
Arizona.    Altitude, 5,500 feet.    (647 and 640 ) 

POLYGALE^. 

POLYGALA ALBA, Nutt.—Perennial, with several slender virgate stems 
ascending from the same root, smoothish, 1° high; leaves linear to oblan- 
ceolate, sessile or barely petioled, margins slightly revolute ; stem leafy half 
way to the summit; flowers deciduous, leaving the rachis roughened after 
their fall, white; wings of the calyx rounded, about as long as the corolla; 
seed with caruncle extended into two ear-like lobes nearly as long as the 
seed.    Willow Spring, Ariz.    Altitude, 7,195 feet.    (207.) 

* AMOREUXIA, Moc. et Seas, in DC. Prod, ii, p. (538.—Flowers hermaphrodite. Sepals 5, imbri- 
cated, deciduous. Petals 5, large, contorted-imbricated. Stamens many, inserted upon the glandleiss 
receptacle; anthers linear, hivalved, with short confluent lines of dehiscence under the apex. Ovary 
perfectly 3-celled; placentas united in the centre, ovules many ; style simple, stigma minutely denticu- 
late; endocarp membranous, separating into 3 valves alternating with those of the. e|>ieaip. Seeds obo- 

ii- incurved, smooth, testa bony, snrrouuded by a IOOM exterior membrane; cotyledooi 



POLYGALA PUBEBDLA, Gray (PL Wright I, p. 40):— Perennial, with 

several erect or Bub-erect stems from tlie same root, covered with a very 

soft, short, ash-colored pubescence; leaves with very short petioles, ovate, 

raceme, which is lax and somewhat elongated :   flowers and fruit pendulous; 

keel naked: wings ovate or obovate, and very slightly ciliolate; pods oval. 

Ciliate, and covered with a very soft down when young; when older, hairi- 

ness is limited to the thickened margin. Floral enveloj.es are deciduous, 

leaving the pod  naked.    An interesting, though variable Bpecies.    (312.) 

MONMXA* WRIGHTII,   Gray (PL Wright   2, p. 31).—Annual, erect, 

smooth; leaves narrowly lanceolate, acutish, entire, with a petiole J' long; 

raceme terminal, or secondary racemes coming oul of the axils; fruil and 

flowers on pedicels \-\" long, deflexed; flowers 1-2" long, greenish, with 

distinct purple blotching; fruit 2" in diameter, winged, on one side much 

larger than on the other.    (622.)    Sanoita Valley, Arizona. 

KRAMERIA PARVIFOLIA, Benth.—Cienega. Ariz,     i f>7"_\>     Nevada. 

FRANKENIACE^. 

FfiAXKENiAf GRANDIFOLIA, Cham, et Srhle<'ht.—Stem usually prostrate. 

6-12' long, woody or hard at base: leaves 6" long, cuneiform, mucronate ; 

margins slightly revolute, thickish, under the lens hairy and ciliate at the 

base, connected at their insertion by a hairy, stipular membrane.    Southern 

relied: style incurved; si 
or dry and wingless, or i 

spike-like, terminal, later 

j the reductiou of the tipper leaves f 
or purplish.—Fl. Cal. i, p. 60. 
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Nevada, of which form Mr. Watson remarks, " Nearly glabrous, with some 
stiff hairs upon the stipules and traces of pubescence upon the stem and 
capsules. The leaves are intermediate between the ordinary form of Cali- 
fornia, with mostly obovate leaves, and those of the recently described 
species (F. Jamesii, Torr.; Gray in Proc. Amer. Acad. 8, 622). Colorado 
and Texas." 

CARYOPHYLLE.E. 

SAPONARIA VACCARIA, Host.—Introduced about the Mormon settlements 
in Utah. 

SILENE ACAULIS, L.—Utah, Colorado, among the mountains at 11,500 
feet altitude and upward.    (362.) 

SILENE MENZIESIJ, Hook.—Twin Lakes, Colorado.    (355.) 
SILENE GREGGII, Gray (PI. Wright. 2, p. 17). {Melandrium Greggii, 

Rohr.)—More or less viscidly pubescent; two or three erect stems from the 
same perennial root; lower leaves lance-ovate or obovate, shorter than the 
upper, which are lanceolate to ovate, sessile or tapering into very short 
petioles, 1J-2' long; calyx-lobes obtuse, or acute, sometimes with scarious 
margins; lamina of petals crimson, divided into 4 lobes, of which the lateral 
are the shorter, corona 2-parted, truncate, with the lobes slightly erose- 
dentate. Stamens exserted. Mount Graham, 7,000 to 9,500 feet altitude. 
(420, 734.) Also collected by Dr. Loew on the mountains of Arizona. This 
species Mr. Watson considers a variety of R laciniata, probably correctly. 

SILENE SCOULERI, Hook.—Stem erect, smooth below and slightly 
glandular-pubescent above; leaves narrowly lanceolate, tapering very 
gradually to the base, lowest 6' long, upper ones shorter; racemes sub- 
compound, i. e., two or three flowers coming off at the same point of the 
stem. Calyx about as long as the pedicel, lobes acute, with scarious, ciliate 
margins; petals white or flesh-colored, claws with acute auricles, filaments 
woolly, ciliate; capsule three times longer than the stipe. Mount Graham, 
Arizona, at 9,000 feet altitude.    (739.) 

LYCHNIS APETALA, L.—Colorado. 
LYCHNIS DBUMMONDII, Watson.—South Park, Colorado.    (363.) 
CERASTIUM VULGATUM, L.—Colorado.    (352.) 
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CBBASWUM KDTAN8, Ra£—Sierra Hanoi i. Anzoua. at 9,000feet altitude 
(803), and Mount Graham 

CEBASTIUII ABVENSB, L—South Park an id Blue River, Colorado    (348, 
350, 351, 353.) 

STELLARIA JAMI.SU, Torr,—Colorado (3 39 . Nevada, and Utah 
STKLLAKIA LONGIPES, Goldie —Colorado (338,340.)   Tbeplant (340) 

from Colorado, which I published and distril tuted as S.hngtfolia, is without 

doubt 8. longipes. 
STELLABIA CBASSIFOLIA, Ehrhart—Nevi .da. 

ABENABIA   BAXOSA, Gray   I PL  Wright 2,  p.  L8).-Perennial,  5-1* 
high, slightly hispid-pubescent; leaves sessi 
base), lanceolate acute, 6   long, 1-2" wide; raceme many-flowered, some- 
what cymose, pedicels h~'\ long; sepals v ery acute, somewhat Bcarioui 
margined, with a distinct, almost keeldike mi drib, which is decidedly hispid; 
the obovate white petals as long as, or a little 
Mount Graham, Arizona, at 9,000 feel altitu de. 

My specimens appear decidedly more luxuriant than those on which 
the  species  was   founded.    The distinctive features are BO well marked, 
however, that I can hardly consider it as an; ything else. 

ARENARIA CAPILLABIS, Poir—Utah. 

ARENARIA   FENDLERI,  Gray I PL  Fend 1.  p.  13).—South   Park, Colo- 

rado (349),  and  near Cosino Caves.  Arizoi ia, in pine woods.    Loew, eol- 
lector. 

ABENARIA  FENOI.KRI, Cray. var. srnroN OKSIA. Watson.—Twin  Lakes, 

Colorado, 11,003 feet altitude (868);   Utah. 

ARENARIA VERNA, L.—Mosquito Pass, C olorado.    (346.) 
Var. HIRTA, FenzL—More densely c«spi tosethan the typical .!. verna; 

leaves broader, rougher, and obtuse ;  floweri ug stems shorter.    South Park, 

Colorado.    (346.) 
ARENARIA  (ALSINE) BIFLOBA,  Wahl.— I Fnder   this   I    include   all   the 

numbers  3G4, 343, 344, representing reap •ctively   the  names  A. antica, 

Stev.. var. obtuso, A alpina, L,  A  Rossn, R Br., of ili- catalogues of the 
Colorado  collection      It   was  by  a  clear  ii ladvertency that the  name  A 

alpina, L, was used at all, as it does not, so far as I can find, appear any- 
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where as a species of Linnaeus's. I also include the same name in Porter's 
and Coulter's Flora of Colorado. 

Csespitose, more or less woody at the base, forming either a compact 
mass, or sometimes with the stems more lax and lengthened; leaves some- 
times obscurely three-nerved, narrowly linear, more or less roughened; 
peduncles pubescent; petals longer than the obtuse sepals. 

ARENARIA LATERIFLORA, L.—Twin Lakes, Colorado.    (347.) 
SAGINA LINK&I, Presl.—Colorado.    (341, 342.) 
DRYMARIA* EFFUSA, Gray (PI. Wright. 2, p. 19).—Annual, smooth 

root-leaves ovate, short-petioled, 2" in diameter; lower internode 2' long 
stem-leaves linear-setaceous, 4-8" long; dichotomously branched above 
pedicels very slightly glandular pubescent, twice as long as the flower 
sepals obtuse, with scarious margins ; petals quite narrow, deeply two-lobed, 
and a little longer than the sepals. The whole plant is hardly three inches 
high. (619.) Sanoita Valley, Arizona, at 6,500 feet altitude. Found, 
so far as I have seen, only among the oak trees and on a gravelly soil. 

PORTULACACEJE. 

PORTULACA OLERACEA, L. ? ?—The specimens from Colorado (989) are 
all too old to determine with certainty. 

PORTULACA LANCEOLATA, EngelmJ—Arizona. Poor specimens. Chi- 
ricahua, Southern Arizona, growing on dry sandstone rocks.    (521.) 

TALINUM AURANTIACUM, Engelm.—Herbaceous, with a wToody base, 
1-2° high, erect or sometimes branching from the base, glabrous or with 
a few spreading hairs; leaves lanceolate, thickish, sessile, 1-2' long 
peduncles with two small bracts, 4-5" long, articulated above the base 
flowers orange-colored, single in the axils, somewhat reflexed in fruit 
sepals 4-5" long; petals somewhat longer; mature seeds black, elegantly 
marked with strong circular lines, and with others less strong, but trans- 
verse to them.    (346.)    Cottonwood, Ariz., in rocky places. 

*DRYM.VI:; - margins.   Petals 5, 2-6-cleft.   Stamens 
5, or fewer by abortion, somewhat perigynous. Ovary 1-celled, with many ovules; style 3-cleft. Capsule 
3-valved. Seeds roundish kidney-shaped, or laterally compressed, hilum lateral; embryo peripheral. 
Diffuse or rarely erect herbs, branching dichotomously. Leaves flat, broad or narrow. Stipules small, 
often fugacious. Flowers pedicellate, solitary in the forks, or often in terminal cymes or axillary and 
scattering.—BENTHAM & HOOKER. 



TALINUM   AURANTIACU! 

ledges :il ('hiricahu.i Agenc 

TALINUM PATBHB, Willi 

late, thin,  entire;  flowers 

CLAYTONIA ARTKA, Adams, var. MEGARHIZA, Gray.—High mountains 

of Colorado; strictly alpine.    The large root  penetrates a foot or more 

among the rocks.    (74.) 

CLAYTONIA CHAMWSONIS, Each. & Ledeb.—Seeds evenly and beautifully 

roughened with minute scale-like markings. I find no allusion under 

description of this species to the markings ot the seed, nor have I any rij»e 

seed in other authentically determined specimens <>{' the species, but in all 

the other characteristics my plant is so like the broader-leaved torn). 

No. 84, of Hall and Harbour, that I cannot doubt the specific identity of 

the two. (219.) Willow Spring, Ariz.; altitude, 7,195 feet. Found 

growing luxuriantly in spring water the temperature of which was 52° 

Fahrenheit. 

CLAYTONIA CAROLINIANA, Michx., var BESSILIFOLIA, Torr.    (C. lotto olata, 

Pursh.)—Nevada. 

LEWISIA BEDIV1VA, Pursh.—Nevada. 

ELATINBLE. 

ELATINE AMERICANA,  Arn.—Twin   Lakes, San Luis Valley, and Rio 

Grande at Loma, Colo.    (775, 776.) 
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TAMARISCINE^. 

FOUQUIERA*  SPLENDENS,   Engelm.—Shrub   5-15°   high, spiny, with 

clusters of leaflets in the axils of the spines (the larger primary leaves 

being seldom seen); flowers in a strict or a thyrsoid panicle, bright scarlet, 

1' long.    A most remarkable looking plant (standing usually out on an 

open  sun-exposed  slope), with  its   strict,   striated,  almost  leafless  stem 

crowned by a mass of beautiful scarlet flowers. 

HYPERICINE^E. 

HYPERICUM SCOULERI, Hook.—Utah, Arizona.    (210, 384.) 

MALVACEAE. 

CANDIDA, Gray.—Collected by Mr. Hance, but neither num- 

ber nor locality given.    Probably from New Mexico or Arizona. 

SIDALCEA MALV^FLORA, Gray.—A somewhat variable and widely 

diffused species. The Expedition has it from Colorado to Southern Arizona 

and New Mexico and west to Southern California.    (14.) 

MALVASTRUM COCCINEUM, Gray.—Colorado, Arizona, New Mexico, 

Utah. The var. dissectum^ Gray, we have also from Utah and New 

Mexico. So far as my specimens go, the variety seems to evince a marked 

liking- tor the more dry and sandy regions 

MALVASTRUM MUNROANUM, Gray.—Not unlikely that this and Sphoeral- 

cea JEmoryi, Torr., are the same, as according to Mr. Watson's showing the 

two correspond in all respects, save that the latter usually lias two seeds to 

the carpel. It sometimes has but one, and then the distinction vanishes. 

Mineral Hill, Nev. 

ANODA| HASTATA, Cav., var. DEPAUPERATA, Gray (PI. Wright. 2, p. 23).— 

*F0UQCIERA, ,H.R.K.—Sepals :.. h.,, Petals u nitedintoatubejt he lobes of the limb i rubricated, 
spreading.    Stamen s 10-15,  hypogynous,  exserted ; filaments thickene d at base.    Ovary i 
3-celled; placenta? i •rv;,s :: , flattened, 
surrounded by a dense fringe of long •.vhit,'! :.;,-,.: 
soft fragile wood, an looth ; the branches altei rnately spinose-tuberded, an 

panicles.—Flora Cal 1. 1, p. 79. 
.—Bracteoles non e.   Calyx 5-cleft. Stamineal columi 

filaments.    Cells of the ovary many , l-ovu led, bram ;hes of stylo as many as the cells of the ovary, 
filiform, capitate, or trnncate-stigmatose at the apex. Mature carpels forming a broad starlike v.irtioil 
[from the outw ; i>. erostrate, dissepiments obliterated.— 
Seed pendulous, or fixed horizontally : Hispid or tmoothish herbs with the habit of Malva. Leaves 
entire, hastately 3-lobed, or rarely dissected. Flowers violet or yellow, pedunculate, axillary, or in a 
'erminal raceme.—BENTHAM & HOOKER. 
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Annual, stem erect, smoothish, or with a few scattering hairs; lower Laves 

small, roundish, crenate ; stem-leaves long, petioled, thin, irregularly deeply 

cleft or strongly halbert-shaped; flowers axillary, sky-blue, \-:{' in diam- 

eter (apparently resembling A. jmrrijlnra. ('ay. . ( 'alvx-lobes twice as long 

as the tube and distinctly bristly hirsute Much against my will. 1 am 

obliged to retain this still as a variety, then- being, so far as 1 can dis- 

cover, little deviation from the typical form save in the size of the flowers. 

Camp Crittenden. Southern  Arizona, at  f>.2n<) feet altitude.     (666.) 

Var. PARVIFLORA, Gray.—A low annual, .'.-(V high, with a few ovate, 

crenate leaves on long petioles, was collected by Dr. Loew at some locality 

in Arizona.    (165 a.) 

SlDAHEDEKEACEAjTorr. (inl'l. Fendl.p.23).— Loew.    New Mexico. I'tah. 

SIDA LEPIDOTA, Gray (PI. Wright 1, p. \x).—A much-branching, 

prostrate species, from a descending root: leaves petioled, triangular- 

cordate or somewhat hastate (quite variable), at first densely covered with 

a stellate pubescence beloiv and scurfy ahort•; peduncles axillary, bearing a 

single purple flower 8" in diameter. Carpels with a short, obtuse beak. 

Deer Spring, Ariz., 6,000 feet altitude.    (188.) 

SIDA FILIFOEMIS, Moric. var.—Stems thin, wire-like, procumbent or 

ascending, with long white hairs scattered along the stem and on the calyx ; 

petioles 3"-l' long; leaves 6-12" long, lanceolate to oval, usually erenately 

serrate and more or less densely covered on either side with a short, stellate 

pubescence; calyx angular, lobes acuminate, nearly as long as the yellow 

petals; carpels moderately beaked. (665.) Sanoita Valley. Arizona. 

From Camp Bowie, I have a form which is much more hair//, has bans larf/er 

in all respects, and almost beakless carp<h. i-tTn.) I have a lull suite of 

specimens, and am unable to connect these forms. Hence. I believe they 

will, as we know them better, be regarded as distinct. 

SPHJ2RALCEA ACERIFOLIA, Nutt.—"Minutely roughish-tomentose, with 

a stellate pubescence; leaves o-lobed. somewhat cordate: the lobes acute, 

toothed, unequally serrate; peduncles aggregated, terminal; carpels 12-14, 

pointless.—Stem much branched. Leaves 2-2V long, and about the same 

in width: petioles about ^ of the length of the lamina. Flowers 3-1 

together  at   the   summit   of the   branches.    Bracteoles  linear-lanceolate. 
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Calyx cleft to the middle, segments broadly ovate, acute. Corolla an inch 
in diameter; purple (in dried specimens). Carpels pilose, dehiscing on the 
back from the summit to the base."—(T. & G.)    Utah. 

SPELERALCEA FENDLERI, Gray.—San Francisco Mountains, Arizona and 
Utah. Taller, more branching, with larger leaves, and beaked carpels. 
New Mexico.—Forming a transition in some of its forms into the next. 
S. incana var. dissecta, Gray, now comes here. 

Spn^RALCEA ANGUSTIFOLIA, Spach, "var. foliis lanceolatis, inferioribus 
nunc liastato-snb-trilohuti*," Gray.—Sanoita Valley, Arizona. (634.) The 
plant is erect, somewhat branching at the top; flowers arranged in con- 
tracted racemose panicles on the ends of the branches; leaves with the 
characteristic, eroded margins. A showy plant. My specimens were found 
growing in dry lava soil.    (Those of Wright came from alluvial soil.) 

SPHJERALCEA EMORYI, Torr. (PL Wright. 1, p. 21).—Nevada and 
New Mexico. In Benth. and Hook. Genera Plantarum, we find Malvas- 
trum and Sphceralcea in different sub tribes and separated by eleven inter- 
polated genera, yet considering the habit of SphcercAcea incana, var. dissecta, 
and the resemblance between 8. Emoryi and Malvastrum Munroanum, 
coupled with the broader generalization of Bentham and Hooker under 
head of Sjihceralcea, as to the resemblance in habit, it may well be doubted 
as to whether the genera should not (in part at least) be thrown together. 
Colorado, New Mexico. 

HIBISCUS DENUDATUS, Benth. (Bot, Voy. Sulph. p. 7, tab. 3). (/?. involu- 
cellatus, Gray, PI. Wright. 1, p. 22.)—One or two feet high, with a few 
long, thin branches ; leaves distant, 1-2' long, J-f wide, obtuse, irregularly 
crenate serrate, petioles 3-6" long; petals light purple, 8-10" long; bracts 
of the involucel setaceous, 9" long; entire plant, except the flower, densely 
covered with a stellate pubescence.    (562.)    Cienega, Ariz, (near Tucson). 

THURBERIA* THESPESIOIDES, Gray (PI. Nov. Thurb. p. 308).—Perennial, 

"THUBBKBIA, Gray (PL Nov. Thurb. 308).—Braeteoles 3, cordate. Calyx truncate. Stamineal 
column produced above ["almost to the apex J into many filaments.    Ovary 3-celled with a few ovule3 
[<J-S] in each coll   -t    <<     '   -'  vt    I at I       ip. Sti-nmtoM- «„, the three pi    .-ft in;,'angles.]    Capsule 
lo-uireidal, :'>-valved. Seeds obovoid, angular, minutely woolly, without albnint n : embryo condnplicate, 
cotyledons foliu. g the inferior radical.—Tall, 
smooth herbs. Leavesentire or 3-parted. Flowers white or rose colored, Military on axillary or terminal 
peduncles.—GRAY in BENTHAM & HOOKER, Gen. PI. 1, p. 209. For a much more full description, see 
Gray, PI. Thurb. I c, and for a good figure of this, the only species of the genus, see Bot. Mex. Bound, pi. 6. 
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Valley, Southern Aril sona.* 
STERCULIAC] 

AYENIAJ PUSILLA .   I... var. ramis erect 

Gray (PI. Wright. 1. ]>. 24).—Perennial, wi 

the thick, woody root : lower leaves ovate a: 

upper ones irregularis f serrate, twice as lonj 
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LINILE. 

LlNTJM  RIGIDUM, Porsh, var. puberulum, 
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vided style) ; filaments from an ovoid-triangular base, false partitions entire, 
membranous; stipular glands evident, (as they are in my specimens of the 
following species). My specimens are very slightly glaucous. (15.) Gravel 
hills back of Santa F6, N. Mex., at 7,050 feet altitude. 

LINUM BERLANDIEEI, Hook.—Erect, annual, stem distinctly striated, 
slightly puberulent; lower leaves obtuse, upper slightly mucronate, longer 
on the average than in the preceding species, which it so closely resembles 
that I know of no way of distinguishing them, save by the character of the 
false dissepiments (as indicated by Dr. Engelmann in PI. Wright. 1, pp. 25 
and 26), which, in L. Berlandieri, are membranous in the upper and inner 
half. Under head of L. Berlandieri, Dr. Engelmann alludes to a small form 
collected by Wright on the San Pedro River, which is apparently kept apart 
from L. rigidum, var. puberidum (collected on the Cimarron), only by the 
character of the false partition in the ovary, which is decidedly that of X. 
Berlandieri. I have the precise form (from Santa Fe') he alludes to (so 
far as can be determined from description), and have, from its partitions 
and ovate-triangular-based filaments, been obliged to put it under L rigl- 
dum, var. puberidum. Single specimens found by Dr. Loew at Rancheiro 
Springs, Arizona. 

LINUM PERENNE, L.—Widely diffused over Nevada, Utah, Colorado, 
Arizona, and New Mexico, where it has been obtained by the Expedition; 
extending, besides, from the Arctic Ocean to Mexico and west to the Pacific. 

MALPIGHIACE^.* 

AspicARPAf   LONGIPES, Gray (PL Wright. 1, p.  37).—Stems several, 

* MAUPIGHIACEJE.—" Calyx 5-merous, persistent, segments usually biglandular. Petals 5, usually 
unguiculate, isostemouous, or diplostemouous, inserted either on the receptaele or on a hypogynous or 

Ovary composed of 3 or 2 carpels, connate, or distinct at Tin- top. of '.; or ••>, 1-ovnkd cells, ovule nearly 
orthotropous. Fruit a drupe or of 3-2 cocci. Embryo exalbumiuous. Stem woody."—LE MAOOT & 
DICCAI.SXE i English edition). 

tAspiCAHPA, Lagas.—Flowers dimorphous. Normal ones:—Calys 5-parted, with 10 glands. 
Petals clawed, fimbriate-ciliate.   Stamens 5, 2 perfect, 3 without anthers or the middle one of them with 

central, apex obliquely truncate. Fruit ' [See specitie description.] Abnormal flowers:—Calyx without 
glands. Petals none. Anthers single and rudimentary. Ovaries 2, without styles. Nut solitary, either 
crestless, or with 1-3 slightly prominent dorsal crests, irregularly pyramidal 3-angled. Seed compressed, 
subreniform, testa meml rations c<«t\ kdon.i obovute. (lafti>h, < urved.—Slender, erect, brancliiug shrubs, 
with the br*nchlets fn-ipiently e,, rrcd i impressed hairs. Leaves opposite, entire, frequently silky, 
stipules inconspicuous. Normal llower- mostly umix-lied, terminal <jr axillary, rarely solidary, yellow ; 
abi ormal. axillary , solitary , v«-r\   small —HEN IMAM & HOOKI it. 



from a woody root, very slender and wiry, dernmbent. somewhat hairy 

(with the characteristic hairs of the order); Leaves on Bhorl butdistind 
petioles, slightly cordate at has,., ovate-oblong, very Blightly mucronate, 
pale and veiny beneath, 9-18 long. Normal Bowers with 10 large glands 
on the base of the calyx-lobes; petals clawed, glandular fimbriate above; 

form as in A. Hartwegiana, but more even, with rounded and only Blightly 

on foliaceous or bracted peduncles, or on slender pedicels from the axils of 
the leaves. Abnormal Bowers on Blender peduncles, whirl, are terminated 
by a pair of bracts 4' long and half as wide, from between which die 
short pedicel and its flower arise.   (627.)   Banoita Valley, Southern Arizona. 

ZYGOPHYLLACEJE.* 

TRlBULUSf (KALLSTKUIMIA)  MAX1.MIS,  L. Lcavo longer 1 hail  tile pedi- 

eels; leaflets. 3-4 pairs, oval,hairy on the lowersurface; carpels LO, slightly 
o-ibbous below, tuberculate: Btvle 5   long: sepals lanceolate, taperin* into 

grandiftora, Torr. in PI. Wright 1, p. 26 
spreading hairs;  leaves shorter than the 

with long, attenuated tips; 

els less tuberculated on the 

-Loosely branching herbs, of>n >ilky-!,ai; 



back than in the preceding species, with which it contrasts by its larger 
flowers, more hispid stem, and more and narrower leaflets. Camp Grant, 
Ariz.    (442.) 

LARREA MEXICANA, Moric. (L. glutinosa, Engelm.)—(321.) Valley of 
the Gila, Arizona. (Tab. iii, Torrey, in Emory's Report.) This shrub is 
especially common on the hills bordering the Gila; also on the sandy wastes 
adjacent to Tucson and Camp Lowell in Arizona, even imparting its strong 
odor to the air. 

GERANIACEiE. 

GERANIUM RICHARDSONII, Fisch. & Mey.—Very closely allied to G. 
maculatum, L.; differing only in being more smooth, styles hairy and less 
connate, filaments pilose instead of ciliate, and seeds more delicately retic- 
ulated. (408.) Mount Graham, Arizona, at 9,200 feet altitude. Also a 
more white-flowered and more pilose form (234) from Willow Spring, Ariz., 
at 7,195 feet altitude.    Nevada and Utah ; Colorado (758). 

GERANIUM FREMONTII, Torr. (PI. Fendl. p. 26).—Much branched, 
6'-2° high, pubescent or glabrous ; upper stem-leaves 3-5-cleft, truncate at 
base, lower broadly cordate; root-leaves 7-cleft; peduncles 1-2' long; 
pedicels in pairs, 1-1 J' long; sepals oval, with a short, thick awn ; fruiting 
pedicels sometimes divaricate, or deflexed; petals obovate, varying from 
light to deep purple, Y in diameter, villose on the veins; filaments at 
base pilose-ciliate; styles united below; seeds somewhat reticulated. 
Plant forms branching, luxuriant tufts. Hard to limit by a description, yet 
usually readily recognized. Sanoita Valley, Arizona. No. 279, from Rocky 
Canon, Arizona, I had doubtfully assigned here. Mr. Watson assures me, 
that, though usually placed under G. ccsspitosum, it is really G. Eremontii. 
It has the stamens of ccespitosum, and is besides quite smooth. 

GERANIUM C^ESPITOSUM, James.—Perennial, 4-1° high ; stems branch- 
ing from the base ; these, with the petioles and pedicels, retrorsely pilose or 
pubescent; peduncles several times longer than the 1-2' long pedicels; 
flowers about an inch in diameter, deep purple. Readily distinguished from 
the preceding species by its stamens, which are almost as long as the 
petals, and during flowering are outwardly recurved.    Santa Fe.    (21.) 
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Some forms resemble G. Fremont* closely, South Park, Colorado, 

(759), Utah. 

ERODIUM CICUTARIUM, L. Her.—Santa 1'Y,  \. Mex.     (36 a.) 

OXALIS VIOLACEA, L.—Mount Graham, Arizona, at an altitude of 9,250 

feet.    (437) 
RUTACE.E. 

CANOTIA* HOLOCANTHA, Torr. (in Pacific U. R. Rep. iv, 68). Benin. 

and Hook. 1, GIG.—A much branched, leafless tree, 20 high and trunk 1° 

in diameter; branchleta yellowish-green, delicately striate; sparingly dotted 

with very minute brown scales, which represent reduced leaves: flowers 

white or yellowish white; pedicels articulated; bracts small and Bcale-Kke; 

minute cil-glands sparingly seen on the bracts, sepals, and petals. Gila Val- 

ley, Arizona.    (323.)    PLATE I. f 

From Camp Bowie, Arizona, I have (499) a PTELEA, probably ANGUS* 

TIFOLIA, Benth. 
CELASTRINE.E. 

PACHYSTIMA MYRSINITES, Raf.—Utah, 5,000 to 7,000 W-et altitude. Quite 

recently, the indefatigable Mr. Canby has brought to light a second species 

of this genus (P. Canfoji, Gray), in Giles County, Virginia. "While the 

original P. Myrsinites occurs plentifully in most wooded districts from the 

imbricated in aestivation. Petals 5, hypogynous, oblong, very obtuse, at base with a broad insertion, im- 
bricated in aestivation, with a rather prominent midrib inside, deciduous. Stamens 5, hypogynous, 
opposite to the calyx lobes : filaments subulate, somewhat shorter than the petals, persistent: anthers 
oblong-cordate, introrse, affixed to the filaments in the acute apex of a deep sinus, apiculate with a Bmall 
mucro; cells n ones 3-horned when moistened. Disk 
none. Ovary placed on a gynobase (at first thicker than itself), 5-celled, the thick style at length elongat- 
ing: stigma small, slightly 5-lobed; cells of the ovary opposite to the petals.    Ovules in the eella i i 
frequently 6, snbhorizontally inserted in two series in the inner a: ul- [anipliiini] .-]: imeropvle inte- 
rior. Capsule ovate-fusiform, somewhat woody, covered with a delicate, somewhat fleshy epiearp, 
5-celled, 10-valved at the apex (at first septicidal and later loculieklal . t. iminat. <1 by in split portions 
of the persisting style; columella none. Seeds 1-2, filling the cell, ascending, saborate, flattened j testa 
sabcoriaceons, thickly papillulose, produced below into a broad membranous wing somewhat longer 
than the nucleus. Embryo straight, In • thin layer of fleshy albumen ; cotyledons oval, flat; the short- 
ish radicle inferior." My own specimenn showing only the flower- Bud Immature omit, I have been 
obliged to quote the above from Dr. Gray's complete description. :• .. Amer. Acad, 
xii, pp. 159-160. 

t Branch ; natural size. Fig. 1. A cross section of a flower. Fig. 2. An open flower. Fig. 3. A 
action of flower. Fig. 4. An inside view of stamen. Fig. 5. An outside view of stamen. 

Fig. 6. The young fruit; petals fallen and filaments remaining. Fig. 7. A vertical section through a 
young ovary. Fig. 8. A yonng ovule. Fig. 9. A vertical section of mature fruit. Fig. 10. A cross section 
of fruit. Fig. 11. A seed. Fig. 12. A diagonal section of a seed. All except the brauch magnified about 
five diameters. 
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Rocky Mountains to the Pacific, in Northern California and Washington 
Territory, this is only known at one station in the Alleghany Mountains, 
and makes an addition to the list of those few genera (such as Boyhinia 
and Calycantlws), which are divided between Eastern and Western North 
America."—(GRAY, Proc. Am. Acad, viii, pp. 623-624) 

RHAMNE.E. 

ZIZYPHUS* LYCIOIDES, Gray, var. OANESCENS, Gray.—A much branched 
shrub, 4-5° high; younger branches covered with a light gray powdery 
substance, which is readily scraped away, leaving the green epidermis 
exposed beneath; leaves oval, obtuse, pubescent (especially beneath); peti- 
oles 2-4" long; spiny branches J—1' long, thick, terminating abruptly in 
a point. More or less leafy; flowers greenish. Valley of the Gila, Ari- 
zona, at 3,080 feet altitude.    (331.) 

KARWINSKIAJ HUMBOLDTIANA, ZUCC. (Gray, PI. Wright. 1, p. 32).— 
Shrub from 2-12° high, leaves oval and beautifully penninerved [Flow- 
ers not seen.] Drupe ovoid, 4-5" long, pointed with the remains of the 
style, cup or disk-like calyx terminating the pedicel after the drupe has 
fallen. Plant appears to vary much in the shape of the leaves and in the 
number of flowers in the axillary clusters.    Arizona. 

RHAMNUS  CHOCEA,   Nutt (T.  & G.  Fl.   N. Am.).—"Low,  branches 

* ZIZYPHUS, Jose.—Calyx 5-cleft, tube broadly obconical, lobes triangular-ovate, acute, spreading, 
carinate within. Petals 5 (rarely 0), hooded, deflexed. Disk flat, 5-angled, margin free Stamens 
5, included or longer than the petals, filaments subulate. Ovary immersed in the disk and at the base 
confluent with it, 2-, rarely 3-, most rarely 4-celled; styles 2-3, conical, free or connate, divergent, 
stigmas small, papillose. Drupe fleshy, globose or oblong, putamen woody or bony, 1-3-calIed, 1-3- 
seeded. Seeds plano-convex, testa thin, fragile, and smooth, albumen little or none; cotyledons thick; 
radicle short.—Shrubs or trees decumbent, or with many small brauches, often with strong, hooked 
spines. Leaves sub-distichous, alternate, petiolate, coriaceous, entire or crenate, 3-5-nerved. Stipules 
both spinescent or one caducous, hooked or straight, cymes short, axillary, few-flowered. Flowers small, 
greenish.   Fruit often edible—BENTHAM & HOOKER. 

t KARWINSKIA, Zucc—Calyx 5-cleft, tube hemispherical or turbinate, acute lobes 3-angled, keeled 
or with the keel produced within and above into a spur. Petals 5, short-clawed and hooded. Stamens 
longer thau the petals, filaments subulate. Disk lining the tube of the calyx, delicate limb free. Ovary 
sub-globose, immersed in the disk, fiv.   2 _  in the middle, often attenuated (the 
ovary) into a triangular style, with the apex 2-3-lobed, stigmas obtuse, papillose; ovules 2 in each cell, 
parallel, curved downward. Drape sub-globose or ovoid, apiculate with the persistent style, surrounded 
at base by the calyx, putamen 1-2-celled, each cell 1-seeded. Seeds erect, obovate, testa membranous, 
dark-verruco.se, raphe elevated, albumen in a thin fleshy stratum adherent to the testa; cotyledons oval, 
fleshy; radicle very short.—Small trees and shrubs. Leaves sub-opposite, petiolate, oblong, entire, 
penninerved, pellucidly panctulate. Stipuk* iin-mlii'a'UMis, .1. .•muuii^. I luw. is .i\illary, racemose or 
cymose.   Cymes fasciculate.—BENTHAM & HOOKER. 



spinescent; leaves thick, evergreen, obovatc. \ long: petiole 1—2 long, 

glandularis denticulate:  ilowers diarious. apctalous, stvlcs distinct above. 

A thorny shrub with yellow w I, imparting its color to water."   Arizona. 

I have not seen the plant. 

CEANOTHUS FENDLERI, Gray.—Shrub, with stilV, and often spine-tipped, 

upper surface, lanceolate to oval, ."—12 long, usually cuneate at base, 

petioles 1-3' long; small white flowers in paniculate racemes terminating 

the branches. New Mexico (143). Camp Apache, Ariz. (257), at 4,900 

feet. 

AMPELHH;.K. 

VITIS ^STIVALIS, Michx., var. ?—" Kesembling a common Texan and 

New Mexican form; perhaps J". Ar/yotim, lmgelm. Arizona."—S. 

WATSON. 

AMPELOPSIS QUINQUEFOLIA, Michx. (VUi8t Bentham & Hooker, (on. 

Plant.)—New Mexico.    (110.) 

SAPINDACE.E. 

SAPINDUS* MARGINATUS, Willd.—Tree 10-30° high; leaves 4-8' long, 

leaflets thickish, shining, plainly penninerved, lanceolate, tapering into a 

long point, inequilateral, somewhat falcate; flowers in compound terminal 

and axillary panicles; fruit globose, 6" in diameter. Arizona, in the dryer 

portions.    (301.)    "Soapberry." 

ACER GLABRUM, Torr.—Mountain streams of Colorado. The name A. 

tripartitum, Nutt., would have been much more appropriate.    (1.) 

ACER GRANDIDENTATUM, Nutt.—(303.) Ash Creek, Arizona, at 4,684 

feet altitude.    Utah. 

'SAPINDUS, Linn.—Flowers polygamous, regular. Sepals 4-5, 2-Mried, imbricated. Petals 4-5, 
naked or with 1-2 glabrous or villous scales within, produced into a claw above. Disk complete, 
annular or elevated. Stamens 8-10 (rarely 4-7 or more), filaments free, frequently pilose; anthers 
versatile. Ovary entire or 2-4-lobed, 2-4-celled; style terminal, stigma 2-4-lobed ; ovules solitary in 
each cell, ascending from the base of the interior angle.   Fruit i!« - .'. (rarely) 3-4 
cocci, which are oblong or globose and indehiscent. Seeds usually globosA, destitute <>f an aril, testa 
crm taceousor membranous; embryo straight oreurved, cotyledous thick, radicle short.—Trees orshrubs. 
Le «es alternate, without stipules, simp: ooato, with the leaflets entire, or rarely 
serrau     Racemes or panicles either terminal or axillary.    Fruit dry or baccate.—BENTHAM & HOOKER. 



NEGUNDO ACEEOIDES, Mcench.—Santa Fe', N. Mex., along water-courses 

at 7,044 feet altitude.    (20.)    Arizona and Utah. 

ANACARDIACE,E. 

RHUS VIRENS, Lindh. (PI. Lindh. 2, p. 159).—Shrub, 4-6° high, with 

bark much resembling Kalmia latifolia; leaflets (in my specimens) 3-5, 

rigidly coriaceous, inequilateral (terminal one largest), entire and under 

surface thickly sprinkled with black dots; sepals and subtending bracts 

tinged with red, petals white, flowers in a thyrsoid panicle, which is shorter 

than the leaves; "drupe red, hairy, putamen lenticular and smooth." Rocky 

•ledges on east side of Santa Rita Mountain, Arizona, at 5,700 feet altitude. 

(645.) Resembling in all respects the specimens obtained by the Mexican 

Boundary Survey, save that in the Boundary specimens there are 7-9 

leaflets. 

RHUS GLABRA, L.—Chiricahua Agency, Arizona, at an altitude of 5,310 

feet.    (533.)    Utah. 

RHUS AROMATICA, Ait., var. TRILOBATA, Gray. (Rhus trilobata, Nutt.)— 

(203.)    Willow Spring, Ariz.     Utah. 

RHUS INTEGRIFOLIA, Benth. & Hook. (Styphonia, Nutt.)—A small, 

much branching tree, with oval, obtuse, entire leaves, which are V or more 

long, petioles 4" long; sepals and petals reddish; hairy drupes the size of 

a pea.    Arizona.    I have not seen specimens. 

RHUS TOXICODENDRON, L.—Willow Spring, Ariz., at 7,195 feet alti- 

tude.    (254.) 
LEGUMINOS^E. 

BY SEEENO WATSON. 

SUBOEDER I. PAPILIONACE^. Flowers irregular, perfect. Perigynous disk lining 
the bottom of the campanulate or tabular 5-cleft or toothed calyx and bear- 
ing the petals and stamens. Petals 5 (rarely fewer), imbricated, the upper 
one larger and exterior. Stamens 10 (rarely 5), diadelphous (9 and 1), or 
monadelphous, or rarely distinct. Seeds without albumen. Radicle indexed. 
Leaves simple or simply compound. 

I. Stamens distinct. 

* Leaves digitately 3-foliolate; stipules conspicuous: pod flat, 2-valved. 
THEEMOPSIS.    Perennial   herb.   Flowers  yellow,   racemose.    Pod   linear, 

straight, several-seeded. 



** Leaves unequally pinnate; stipules small or none: port turgid, mostly indehiscent 
and few-seeded. 

SOPHORA.   Perennial herb.    Flowers white, racemose.   Pod terete, monili- 
forai, few-seeded. 

AMORPHA.   Shrub, glandular-dotted.   Flowers paipta, raoemoeej wings and 
keel wanting: stamens monadelphous at base.    Port 1-2seeded. 

PARRYELLA.   Glandular shrub.   Flowers spicate: petals none.   Pod 1-seeded. 

II.    Stamens monadelphous or diadelphous, 

•Anthers of two forms: stamens monadelphous: loaves digitate, of 8 or more entire 
leaflets:   pods dehiscent.    Herbs or shrubby,  not glandular-dotted  nor 
climbing. 

CROTALARIA.   Calyx 5-lobed.    Port inflated.   Leaflets 3. 
LTJPINTJS.   Calyx 2-lipped.   Pod flattened.   Leaflets 5 or more. 

** Anthers mostly uniform.    Not climbing, 
t Leaflets 3 (rarely digitately 5 or 7), toothed: stamens diadelphous: pods small 

and mostly included in the calyx (Strongly coiled in Mclihtus). 
MEDICAGO.   Flowers in long axillary racemes or spikes; petals free, decide 

ous.    Style filiform.    Port small, wrinkled. 
MELTLOTTJS.   Flowers as in Medicago.   Style subulate. 
TEIFOLITJM.   Flowers capitate ; petals  persistent, united with the filaments, 

ttLeaves pinnately 3-manytoliolate (very rarely digitate or simple in Hosaclia); 
leaflets entire : pod not articulated. 

J Flowers umbellate or solitary, on axillary peduncles: stamens diadelphous: 
herbage not glandular-punctate. 

HOSACKIA.   Herbaceous  or   shrubby.   Petals yellow or yellowish, turning 
brownish ; claw of the standard remote from the rest. 

$ Flowers spicate or racemose:   stamens diadelphous:   herbs  not  glandular- 
punctate (except in Glycyrrhiza) : pod dehiscent. 

TEPHROSIA.   Peduncles terminal.    Standard hairy.   Pod flat, 1-celled. 
INDIGOFERA.    Peduncles   axillary.    Standard   hairy.    Pod   linear,   terete, 

2 celled.   Connective of the anthers gland-tipped. 
ASTRAGALUS.   Peduncles axillary.   Standard naked; beak of the keel not 

erect or recurved.   Pod often bladdery or turgid, 1-celled, or more or less 
2-celled by the intrusion of the dorsal suture. 

OXYTROPIS.   Like Astragalus, but the keel with an erect or recurved beak, 
and pod partially 2-celled l>\ intrusion of only the ventral suture. 

GLYOYRRHIZA. Like Astragalus, but anthers confluently 1-celled, pod armed 
with prickles and 1-celled, and leaves more or less glandular and punc- 
tate. 

XXXFlowers spicate or racemose: stamens mostly monadelphous or distinct: 
pods indehiscent, small and few seeded. Herbs or shrubs, mostly glandu- 
lar punctate. 
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PSOEALEA.   Perennial herbs, with  3-foliolate   leaves  aud axillary  spikes. 
Stamens monadelphous or somewhat diadelphous.   Pod 1-seeded. 

AMOBPHA.    Shrubs, with pinnate leaves and terminal racemes.    Wings and 
keel wanting.    Stamens united only at base.   Pod 1-2-seedeil. 

PETALOSTEMON.    Herbs, with pinnate leaves and terminal spikes.   Stamens 
5, monadelphous, bearing 4 of the petals on the tube.   Pod 1-seeded. 

PABBYELLA.    Shrubby, with, pinnate leaves and terminal spikes.    Stamens 
10, distinct.   Petals none.   Pod 1-seeded. 

DALEA.   Shrubs or herbs, with pinnate leaves and terminal spikes or heads. 
Stamens 10, monadelphous, the petals jointed to the tube.   Pod 1-2-seeded. 

111 Leaves pinnately 3-many-foliolate (digitately 2-4-foliolate in Zornia);  leaflets 
entire: pod transversely 2-several-jointed, the joints indehiscent and 1-seeded. 

HEDYSAETJM. Leaflets several, stipellate j stipules scarious. Stamens dia- 
delphous.    Perennial, with axillary racemes. 

ZOBNIA. Leaflets 2; stipules herbaceous. Stamens monadelphous. Flowers 
spicate, each solitary and sessile between a pair of conspicuous bracts. 
Annual. 

DESMODITJM. Leaflets 3; stipules dry and striate. Stamens usually mona- 
delphous.   Eacemes simple or panicled. 

* * * Anthers uniform.   Herbs, climbing by tendrils or twining, sometimes prostrate: 
stamens diadelphous: pod flat, 2-valved: racemes axillary (or flowers axillary 
in Cologania and Rhynchosia). 

t Leaves abruptly pinnate, terminated by a tendril:  seed-stalks broad at the 

VICIA.   Stamen-tube oblique at the mouth.   Style filiform, hairy around and 
below the apex. 

LATHYETJS.   Stamen-tube nearly truncate.   Style dorsally flattened, usually 
twisted half around, hairy on the inner side, 

tt Twining or prostrate herbs, with 3-foliolate leaves. 
% Flowers not yellow : seeds several. 

COLOGANIA.   Calyx tubular.   Style naked.   Bracts persistent. 
GALACTIA.   Calyx 4-cleft.   Keel nearly straight.   Style naked.   Bracts minute 

PHASEOLUS.   Calyx short.    Keel strongly incurved and standard reflexed. 
Style bearded.    Bracts minute or caducous. 

\ X Flowers yellow, axillary : seeds 1 or 2. 
RHYNCHOSIA.    Flowers small.   Style naked.    Leaves often resinons-dotted. 

SUBOEDEE II.    C^ESALPINB^.   Flowers more or less irregular, perfect.   Perigy- 
nous disk lining the base of the short calyx-tube.   Petals 5, imbricated, the 
upper one included.    Stamens 10 or fewer,  distinct.    Seeds sometimes 
albuminous.   Badicle not inflexed. 

• Leaves bipinnate; leaflets small: anthers 10, versatile, dehiscing longitudinally : 
calyx slightly imbricate or valvate. 
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HOFFMANSEGGIA.    Low herbs or woody at base.    Tod flat.    Seeds without 

PAEKINSONIA.    Somewhat spinescenl Bhrobfl or trees.    Pod more or less 
torulose.    Seeds albuminous, 

eaves simply and abruptly pinnatf : authors  10 or fewer, fixed  by the base, 
opening by terminal pores: calyx imbricated. 

CASSIA.    Herbs or woody at base.    Pods rather thick or flat.    Seeds albu- 

Flowers regular, small, in  spikes or heads, perfect or 

nous disk none. Stamens as many or twice as many as the lobes of the 
corolla, or numerous, hypogynous. Seeds mostly without albumen. Radicle 
not inflexed.    Loaves usually hipinnato. 

* Stamens twice as many as the petals <»r just as many : pollen-brains numerous. 
PROSOPIS.    Shrubs or trees, more or less spiny.    Petals distinct or becoming 

so.    Flowers  greenish,  in   heads   or cylindrical  spikes.     Pod  straight or 
coiled, at length thick and pulpy within. 

DESMANTHUS.    Herbs, unarmed.    Flowers pmplish, in globose heads.    Pod 
flat and thin, not jointed, 2-valved. 

MIMOSA.   Herbs or shrubs, armed with prickles.    Flowers in heads or short 
spikes.    Valves of the pod separating from the persistent margins, entire 
or jointed. 

* * Stamens numerous : pollen-masses 4 to G in each anther-cell. 
ACACIA. Shrubs or small trees, usually armed. Flowers capitate or spicate, 

yellow.    Stamens distinct.    Pod flat, 2-valved. 
CALLIANDEA. Herbaceous or shrubby, unarmed. Flowers capitate. Sta- 

mens united at base into a tube, long-exserted, purple or white. Pod 
dehiscing elastically from the apex downward. 

THERMOPSIS* MONTANA, Nutt. (TOIT. & Gray, Fl. i, 300). (T. fabacea, 

DC, var. montana, Gray.)—Somewhat silky-pubescent, at least on the 

under surface of the leaves: leaflets oblong-obovate to narrowly oblong, 

obtuse or acutish, smooth above, one to three inches long; stipules ovate 

to lanceolate, exceeding the petioles: bracts oblong to linear-lanceolate: 

pod linear, straight, erect, pubescent, two or three inches long and 10-12- 

seeded, on a stipe shorter than the calyx-tube.—On stream-banks in the 

mountains, from Wyoming Territory to New Mexico and westward to 

Oregon; Northern Nevada, 1871; Denver, Colo. (201). 

* THERMOPSIS, R. Brown.—Caly i El to the middle, or the two upper teeth 
united. Standard broad, shorter than the straight -win^s. the sides reriVxed. Stamen-, distinct; anthers 

linear, flattened, fevr-uaany-seeded, nearly sessile.—Stout 
ves on short petioles ; leaflets entire and stipules foliaeeous; 
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SOPHORA* SERICEA, Nutt. (Gen. i, 280).—Appressed silky-pubescent: 
stems herbaceous, from a perennial running rootstock, erect, a foot high or 
less, branching: leaflets six to ten pairs, oblong-obovate, obtuse or retuse, 
glabrous above, two to six lines long; stipules linear or wanting: racemes 
shortly peduncled, rather loose, short; bracts subulate, somewhat persistent, 
about equalling the pedicels: catyx 5-toothed: petals white, four to six 
lines long; the standard longer, recurved, and with a narrow claw: pods 
pubescent, more or less stipitate, thin-coriaceous, scarcely dehiscent, 1-3- 
seeded (about 6-ovuled), an inch or two long.—Colorado to New Mexico, 
frequent; collected at Kit Carson and Apex, Colo. (238), and at McArthy's 
Ranch, N. Mex. (98). 

CROTALARIA LUPULINA, DC. (Prodr. ii, 133).—Annual and finely 
pubescent or glabrate: stem slender, erect or ascending, one-half to two 
feet high, branching: leaves digitately 3-foliolate; leaflets cuneate-oblong, 
obtuse, mucronulate, smooth above, a half to one and a half inches long, 
exceeding the petioles; stipules setaceous: peduncles terminal and opposite 
the leaves, loosely flowered: bracts minute: pedicels recurved: calyx 
two lines long or less: petals three to six lines long, the keel with a 
long straight beak: pod oblong, half an inch long.—From New Mexico 
and Arizona to Northern Mexico, and also in Cuba; collected by Roth- 
rock, in Arizona, at Camp Grant (443), Chiricahua Agency (534), 
and Camp Crittenden (684). Grisebach refers the species to C. pumila, 
Ortega. 

LUPINUS SITGREAVESII, Watson (Proc. Am. Acad, viii, 527).—Peren- 
nial, herbaceous, slender, leafy and branching, about two feet high, more 
or less silky-villous; pubescence of the racemes short and spreading: 
leaflets 7 to 9, narrowly oblanceolate, usually glabrous above or nearly so, 
equalling the petioles: raceme open, shortly peduncled: flowers rather 
large, light blue, on slender pedicels: calyx broad, not spurred: standard 
naked; keel usually ciliate: pod 5-seeded.—In the mountains from the 
Southern Sierra Nevada to Southern Colorado and New Mexico;   San 

* SoPnoRA, Linn.—Calyx campanulate,  with short equal teeth.    Petals nearly equal;  standard 
broad.    StamenB distinct; anthers uniform.   Pod thick or coriaceous, terete, stipitate, mostly i 

een the several suh-globose seeds and usually necklace-like.—Trees, shrub 
(innate leaves and entire leaflets; stipules small or none; flowers in termin 
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Francisco Mountains, 1871; Willow  Spring, Ariz.,  Loew (1115);  Rocky 

Canon, Ariz., Rothrock (285). An apparently variable species of some- 

what uncertain limits. 

LUPINUS FARVIFLORUS, Nutt.—In the Sierra Nevada and northward to 

the Columbia, and also in the Wahsatch Mountains, where it was collected 

in 1871. 

LUPINUS LAXIFLORUS, Dougl.—From "Washington Territory to Nevada 

and Utah; in the Wahsatch, 1871. 

LUPINUS ARGENTEUS, Pursh.—Perennial, herbaceous, with short ftp- 

pressed silky pubescence, the numerous stems rather low, leafy, much 

branched, often decumbent at base: leaflets h to 8, narrowly oblaneeolate, 

smooth above or nearly so, equalling the short petioles: racemes nearly 

sessile, short: flowers small, blue or whitish, on slender, usually short 

pedicels: calyx broad, somewhat gibbous: petals naked or nearly s<> • pods 

3-5-seeded.—Oregon to Montana; at Mosquito  Pass, Colo., Woll 

Var. DECUMBENS, Watson, /. c. 532, rather stout, with denser racemes, 

and var. ARGOPHYLLA, Watson, /. c, more silky-pubescent, and nearly equal] v 

so on both sides of the leaves, the flowers larger, and the calyx decidedly 

spurred, are both very common in the Rocky Mountains from Montana to 

New Mexico. The first was collected near Gray's Peak by Wolf (197, 

202), at Rancheria Springs, Ariz., Loew (199), and at Sulphur Springs, 

Southern Arizona, Rothrock (543), the latter specimens closely approach- 

ing the typical form; var. ARGOPHYLLA at Santa Fd, N. Mex., Rothrock 

(1,59). 

LUPINUS HOLOSERICEUS, Nutt.—Much resembling the latter variety of 

the last species, but more densely appressed white-silky throughout, the 

standard hairy upon the back, and the keel ciliate.—On the eastern side of 

the Sierra Nevada from Oregon to Southern Nevada and Utah, where it 

was collected in 1871. 

LUPINUS LEUCOPHYLLUS, Dougl.—From Oregon to Utah and New 

Mexico; collected in the Wahsatch in 1871. 

LUPINUS CLESPITOSUS, Nutt.—Perennial, dwarf, the stems very short and 

cespitose: pubescence appressed-villous: leaflets 5-7, oblanceolate, several 

times shorter than the petioles : racemes sessile, short, dense: bracts long, 



persistent: flowers small, purple, nearly sessile: standard narrow; keel 
ciliate: pod very short, 3-4-seeded.—From Wyoming to Colorado and 
Utah; on Blue River, Colorado, Wolf (200). 

LUPLNUS PUSILLUS, Pursh.—From the Upper Missouri to the Columbia 
and southward through the interior; Denver, Wolf (198). 

LUPINUS KINGII, Watson (Proc. Am. Acad, viii, 534). (L. Sileri, 
Watson, same, x, 345.)—Resembling the last, but more slender and villous 
with soft white hairs: racemes very short, few-flowered, on long slender 
peduncles: pods and seeds smaller.—Utah and Colorado; at Loma, on the 
Rio Grande, Wolf (195). 

MEDIC AGO SATIVA, Linn.—Santa Fd, N. Mex., naturalized in the 
Plaza, Rothrock (65).    Known as "Alfalfa". 

MELILOTUS PARVIFLORA, Desf. "Sweet Clover."—Camp Lowell, Ariz., 
Rothrock (710, 716). 

MELILOTUS ALBA, Lam.—Collected in Utah, 1871. 
TRIFOLIUM MEGACEPHALUM, Nutt. (Gen. ii, 105).—Perennial, very 

stout, rather low, somewhat villous: leaflets 5 to 7, obtuse, nearly an inch 
long; stipules ovate-oblong: flowers rose-colored, sessile in very large 
naked terminal heads: calyx-teeth filiform, plumose: ovary smooth, 6- 
ovuled.—From Washington Territory to Northeastern California and Ne- 
vada; Diamond Range, Northern Nevada, 1871. 

TRIFOLIUM LONGIPES, Nutt. (Torr. & Gray, Fl. i, 314).—Frequent from 
the Rocky Mountains to the Pacific; Mogollon Mesa, Loew (179). 

TRIFOLIUM NANUM, Torrey (Ann. N. Y. Lye. i, 35, t. 3).—In the Rocky 
Mountains and Wahsatch; South Park, at 13,000 feet altitude, Wolf 
(175, 874). 

TRIFOLIUM PARRYI, Gray (Am. Journ. Sci. 2d ser. xxxiii, 409).—In 
the Rocky Mountains and Wahsatch; at Twin Lakes, in South Park, Wolf 
(177, 184). 

TRIFOLIUM DASYPHYLLUM, Torr. & Gray (Fl. i, 315).—In the Rocky 
Mountains and Wahsatch; on Gray's Peak and in South Park, Wolf 
(182, 183). 

TRIFOLIUM INVOLUCRATUM, Willd.—Annual, glabrous, the ascending 
stems often  a span high or more: leaflets usually oblanceolate, acute, a 
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half to an inch long: flowers purple or rose-colored, half an inch long, 

sessile in close heads, involucrate: involucre deeply lobed, the lobes laci- 

niately and sharply toothed: calyx-teeth thin, long and narrow, entire: 

ovules mostly 5 or 6.—Var. HETEEODON, Watson (Proc. Am. Acad, viii, 130), 

with usually larger heads and broader leaflets; some of the calyx-teeth 

setaceously cleft.—A very common species west of the Rocky Mountains, 

ranging from British America to Mexico, the variety nearer the coast. The 

typical form was collected in the valley of the Upper Arkansas, Colorado, 

Wolf (176) ; at Santa F4, N. Mex., Rothrock (63) ; in Western New Mexico, 

Loew; at Zuni Village, N. Mex., Rothrock (172) j at Willow Spring, Ariz.. 

Rothrock (229). A form with the small involucre cleft nearly to the 

base was found in Zuni River Canon (178), and on Mount Graham, Roth- 

rock (432). 

TRIFOLIUM MONANTHUM, Gray (Proc. Am. Acad, vi, 523).—Annual, 

very slender, low and often dwarf, more or less villous : leaflets ..heonlate 

to oblanceolate, mostly retuse: flowers 1 to 4, white or purplish, with a very 

small 2-3-parted involucre, much longer than the calyx: calyx-teeth not 

rigid, subulate, shortly acuminate.—In the mountains of Nevada, 1871. 

HOSACKIA* PUBERULA, Benth. (PI. Hartw. 305).—Perennial, herba- 

ceous, usually a span high or more, canescently puberulent, slender: leaflets 

3 to 5 upon a short rhachis, linear-oblanceolate, 6 to 9 lines long; stipules 

gland-like: peduncles exceeding the leaves, 1-5-flowered, with or without 

a sessile 1-5-foliolate bract: flowers half an inch long, yellow: calyx-teeth 

about equalling the tube: pod nearly straight, an inch long, pubescent, 

many-seeded.—New Mexico to Arizona; Rancheria Springs, Loew (119), 

and Sanoita Valley, Arizona, Rothrock (659).—H. rigida, Benth., is a form 

with the rhachis of the leaves very short or wanting, and the leaflets 

usually somewhat broader. 

HOSACKIA WEIGHTII, Gray (PI. Wright, ii, 42).—Like the last, but the 

peduncles wanting, the flowers being solitary in the axils upon a short pedi- 

* HOSACKIA, Dougl.—Calyx-teeth  nearly eqnal.   Petals free from  the stamens, nearly equal; 

Stamens diadelphous; anthers uniform.   Pod linear, compressed or nearly terete, sessile, several-seeded, 
with partitions between the seeds.—Herbaceous o 
Btipules mostly minute and glandlike ; flowers ii 
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eel, or rarely shortly pedunculate: leaflets mostly linear, palmate upon a 
very short petiole or sessile.—New Mexico and Arizona ; Willow Springs, 
Loew (1114), and White Mountains, Arizona, Loew (1113), and Fort Win- 
gate, N. Mex., Rothrock (152). 

HOSACKIA PUKSHIANA, Benth.—Annual, usually a foot high or more, 
and more or less silky-villous: leaflets 1 to 5, ovate to narrowly lanceolate, 
2 to 9 lines long; stipules gland-like: flowers small, yellow, on pedun- 
cles exceeding the leaves, bracteate with a single leaflet: calyx-teeth linear, 
much exceeding the tube, about equalling the corolla: pod linear, straight, 
smooth, an inch long, 5-7-seeded.—Frequent from the Mississippi to the 
Pacific; Nevada, 1871, and Camp Grant, Ariz. (368). 

TEPHROSIA LEIOCAKPA, Gray (PL Wright, ii, 36).—Perennial, erect, 
rather stout, a foot high or more, with a fine, appressed, silky pubescence: 
leaflets 6 to 10 pairs, linear-oblong, obtuse, mucronate, smooth above, 
shortly petiolulate, about an inch long: peduncles terminal and axillary, 
scarcely exceeding the leaves, rather few-flowered: calyx-lobes subulate, as 
long as the tube; petals large, purple, 9 lines long: pods linear, straight, 
glabrous, two inches long by three lines wide, sessile, about 10-seeded.— 
Arizona, Sanoita Valley, Rothrock (685), near the original locality, where 
only it had been collected by Mr. Wright.—Very near T. onobrychoides, 
Nutt.    Differing in its short peduncles and smooth pods. 

TEPHROSIA LEUCANTHA, H. B. K. (NOV. Gen. vi, 460, t. 577).—Peren- 
nial, erect or ascending, rather stout, about a foot high, appressed-pubescent 
and somewhat rusty silky-villous throughout, the hairs upon the petioles 
spreading: leaflets 5 to 12 pairs, oblong, rounded at each end, mucronate, an 
inch long: raceme terminal, short and shortly peduncled: flowers yellow, 6 
or 7 lines long, exceeding the erect slender pedicels: calyx very villous, the 
slender lower teeth longer than the tube : style pubescent: pods narrowly 
linear, straight, spreading, densely rusty pubescent with short spreading 
hairs.—Southern Arizona, apparently identical with the typical form of 
Central Mexico; in Sanoita Valley, Rothrock (625). 

TEPHROSIA TENELLA, Gray (PL Wright, ii, 36)—Annual, erect, very 
slender, a span high or less, nearly glabrous: leaflets 1 to 3 pairs, thin, 
linear, obtuse, mucronate,  an inch long: flowers few, in  an interrupted 
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long-pedunculate raceme, purple, 3 lines long, on short pedicels, the lowest 

often subtended by a leaf: calyx-teeth subulate, equalling the tube: podi 

spreading, linear, straight, puberulent, an inch long, 4-G-seeded.—Southern 

Arizona, in Sanoita Valley, Rothrock (632 in part). 

INDIGOFERA* LEPTOSLPALA, Nutt. (Torr. & Gray, Fl. i, 298).—Annual, 

canescently pubescent, usually decumbent; stems a foot or two long: leaf- 

lets 3 or 4 pairs, cuneate-oblong, obtuse, a half to an inch long, sometimes 

smoother above: flowers nearly sessile, scattered in long-pedunculate 

racemes exceeding the leaves: petals pale scarlet, 4 or 5 lines long, nearly 

twice longer than the slender calyx-teeth: pods linear, terete, straight, 

pubescent, reflexed, an inch long or more, 6-9-seeded.—From Arizona and 

New Mexico eastward to the Atlantic; in Arizona, 1871 or 1872, locality 

not given. 

ASTRAGALUS CARYOCARPUS, Ker.—From the Saskatchewan to Texas; 

at Denver, Wolf (232). 

ASTRAGALUS LENTIGINOSUS, Dougl. (Hook. Fl. i, 151), and var. FKE- 

MONTI, "Watson, more hoary-pubescent; stem flexuous.—From Washington 

Territory through the interior to Southern Nevada; both forms were col- 

lected in Nevada, 1871. 

ASTRAGALUS DIPHYSUS, Gray (PI. Fendl. 34).—Scarcely more than a 

glabrous form of the last, with rather larger flowers; the pods usually 

larger and with somewhat thicker walls.—Northern Nevada to New Mexico; 

in Nevada, 1871, and New Mexico, Rothrock (183). 

ASTRAGALUS CANADENSIS, Linn.—From Winnipeg Valley to Washing- 

ton Territory, Northern Utah, and the Atlantic; in the Wahsatch, 1871. 

ASTRAGALUS ADSURGENS, Pall. (Astrag. 40, t. 31).—From Winnipeg 

Valley to Nebraska and Colorado; South Park, Wolf (336). 

ASTRAGALUS HYPOGLOTTIS, Linn.—New Mexico to the Arctic Circle 

and Alaska; at Apex and South Park, Colorado, Wolf (231, 242, 867). 

ASTRAGALUS DRUMMONDII, Dougl. (Hook. Fl. i, 153, t. 57).—Perennial, 

* LVDIGOFERA, Linn.—Calyx broad and short, oblique; teeth nearly equal. Standard ovate or 
orbicular; keel subulately spurred on each side. Stamens diadelphous; anthers uniform, ghu 
late. Style glabrous : stigma capitate. Pod globose to linear, 2-celled, 1-many-secded, with partitions 
between the truncate seeds.—Herbaceous or shrubby, more or less pubescent with appressed hairs 
attached by the middle ; leaves mostly unequally pinnate, with setaceous stipules ; flowers in axillary 
racemes or spikes, usually rose-colored or purple. 
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villous throughout with spreading hairs, very stout, a foot or two high: 
leaflets 10 to 15 pairs, cuneate-oblong to linear, 6 to 9 lines long, often 
retuse: flowers in long and long-peduncled racemes, ochroleucous, about 
nine lines long, on rather slender pedicels: pods coriaceous, linear and 
exsertly stipitate, an inch long, terete or somewhat compressed, with a deep 
narrow dorsal furrow, and 2-celled or nearly so, smooth, nearly straight, 
reflexed.—From the Saskatchewan to Nebraska and Colorado; at Apex, 
Colo., Wolf (215). 

ASTRAGALUS RACEMOSUS, Pursh (Fl. ii, 740).—Resembling the last, 
but glabrous or somewhat appressed-pubescent: pedicels slender: pod some- 
what broader and more compressed.—From Nebraska to Southern Colorado 
and Idaho; at Apex (216) and South Park, Colo., Wolf (227, 251). 

ASTRAGALUS HUMISTRATUS, Gray (PI. Wright, ii, 43).—Perennial, some- 
what villous-pubescent with mostly appressed hairs: stems slender, pro- 
cumbent, a foot long or more: leaflets 5 to 10 pairs, linear-oblong, acute, 
half an inch long: flowers nearly sessile in a loose long-peduncled raceme, 
spreading, 4 lines long, purplish: calyx-teeth equalling or exceeding the 
campanulate tube: pods coriaceous, sessile, pubescent, linear-oblong, half 
an inch long, curved, somewhat compressed contrary to the sutures, nearly 
2-celled, with a deep dorsal furrow, the ventral suture prominent.—New 
Mexico to Sonora; in Western New Mexico, Loew (203). 

ASTRAGALUS GRACILIS, Nutt, (Gen. ii, 100).—Perennial, somewhat 
appressed-pubescent, slender, erect or ascending, a foot high or more: leaf- 
lets 3 to 5 pairs, narrowly linear, half an inch long or less: flowers very 
small, white or purplish, in an elongated open long-peduncled spike: calyx- 
teeth very short: pods coriaceous, sessile, pubescent and rugose, 2 or 3 lines 
long, ovate-oblong and obcompressed, 1-celled, concave on the back, and 
the ventral suture prominent.—From Minnesota to Arkansas and the Rocky 
Mountains; at Kit Carson, Colo., Wolf (248). 

ASTRAGALUS ABORIGINUM, Richardson. (Phaca aboriginum, Hook. Fl. i, 
143, t. 66.)—From Colorado and Northern Nevada to the Arctic Zone; 
South Park, Wolf (249). 

ASTRAGALUS OROBOIDES, Hornem., var. AMERICANUS, Gray.—Allied to 
the last; more nearly glabrous : leaflets obtuse or retuse: flowers on longer 
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pedicels, in a loose elongated raceme, purple: calyx-teeth shorter than the 

tube: pod very shortly stipitate, pubescent, retlexed, half an inch long or 

less, oblong-ovate, nearly terete or slightly compressed.—From Colorado to 

Wyoming and the Saskatchewan; South Park, Wolf (233). 

ASTRAGALUS ALPINUS, Linn.—From Maine to Washington Territorv 

and northward, and south in the Rocky Mountains to Colorado; South 

Park, Wolf (211, 229, 244, 245, 246). 

ASTRAGALUS LOTIFLORUS, Hook. (Fl. i, 152).—Perennial, hoary with 

appressed silky hairs, very low and diffuse: leaflets 2 to 5 pairs, oblong to 

linear, a half to an inch long: flowers few, yellow, small, marly sessile in a 

long-pedunculate or sessile spike: calyx-teeth at least as long as the tube, 

and often nearly equalling the petals: pods coriaceous, about an inch long, 

sessile, straight, pubescent, acuminate-oblong, obcompn-sscd, 1-celled, 

with a more or less deep dorsal furrow, and the ventral suture BOmewbat 

prominent.—From Texas to Nebraska and northward: at Denver, Wolf 

(239). 

ASTRAGALUS MISSOURIENSIS, Nutt. (Gen. ii, 99).—Perennial, canescent 

with closely appressed dense silky straight pubescence, low and shortly 

caulescent or nearly stemless: leaflets 4 to 9 pairs, oblong to rarely obo- 

vate, 2 to 4 lines long, acute or obtuse : spikes short, on peduncles equalling 

the leaves : flowers purple, rather large : calyx-teeth much shorter than the 

cylindrical appressed-silky tube: pods 8 to 12 lines long, thick-coriaceous, 

oblong and somewhat obcompressed, nearly straight, obtuse at base, pubes- 

cent and rugose, 1-celled, with the ventral suture prominent, and often more 

or less concave on the back.—A rather common species, from the Saskatch- 

ewan and Wyoming Territory to New Mexico ; at Kit Carson, Colo., Wolf 

(240), and at Deer Spring, Ariz. (186). 

ASTRAGALUS SHORTIANUS, Nutt. (Torr. & Gray, Fl. i, 331). (A. cyaneus, 

Gray, PI. Fendl 34.)—Like the preceding, but the leaves broader and 

usually obovate ; the pubescence upon the calyx of coarse, somewhat 

entangled hairs, not appressed; the pod as in the last, but larger, longer 

(sometimes two inches long), and more curved.—Colorado to Wyoming 

and New Mexico; Clear Creek, Colo., Wolf (241), and N. Mexico, Rothrock 

(1112). 



ASTRAGALUS PARRYI, Gray (Am. Journ. Sci 2d ser. xxxiii, 410).—Simi- 
lar in habit, but villous throughout with loose spreading hairs; stems 
decumbent: leaflets obovate to oblong, often retuse and usually small: 
calyx-teeth large and about equalling the tube : pods narrower, an inch long 
and curved, more compressed, and nearly 2-celled by the depression of the 
sutures.—Colorado to Northwestern Texas; Wolf (237), but the locality 
not given. 

ASTRAGALUS IODANTHUS, Watson (Bot. King's Expl 70).—Northern 
Nevada and Utah. Flowering specimens collected in Canon de Chelli (212) 
(also by Dr. Coulter, on Hayden's Survey, in Clear Creek Canon) are per- 
haps referable to this species, though the corolla is nearly white. 

ASTRAGALUS UTAHENSIS, Torr. & Gray (Pacif. R. Eep. ii, 120).—Utah 
to Nevada; near Salt Lake, 1872. 

ASTRAGALUS LONCHOCARPUS, Torr. (Pacif. R. Rep. iv, 80).—Peren- 
nial, erect, slender, puberulent or glabrate, a foot high or more: leaflets 4 
pairs or fewer, often only a terminal inarticulated one, linear, about an inch 
long: flowers ochroleucous, 6 to 8 lines long, spreading in a loose long- 
pedunculate raceme: calyx-teeth short: pods membranous, linear, attenuate 
at each end and long-stipitate, an inch and a half long, straight, glabrous, 
reflexed, terete or obcompressed, 1-celled, the sutures usually somewhat 
impressed.—Colorado to New Mexico and Utah; Santa Fe (18). 

ASTRAGALUS PECTINATUS, Dougl. (Hook. Fl. i, 149).—Perennial, puber- 
ulent or glabrate, erect and stout, a foot high or more: leaflets 5 to 8 
pairs, not jointed upon the rhachis, narrowly linear, an inch or two long: 
flowers large, spreading in a loose pedunculate raceme, ochroleucous: pods 
thick-cartilaginous, somewhat pubescent, ovate or oblong, turgid, sessile, 
half an inch long, reflexed, 1-celled, with thick prominent sutures.—From 
the Saskatchewan to Colorado and Oregon; at Kit Carson, Colo., Wolf 
(234). 

ASTRAGALUS FENDLERI, Gray (PI. Wright, ii, 44).—Perennial, puber- 
ulent, slender, erect or decumbent, a foot high or more : leaflets 7 to 12 
pairs, oblong to linear, obtuse, about half an inch long: flowers purple, 
4 or 5 lines long, spreading in loose long-pedunculate racemes: calyx-tube 
and teeth short: pods coriaceous, slightly pubescent or glabrate, broadly 
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linear, nearly an inch long, sessile or very nearly so, rerlexed, usually 

somewhat compressed, 1-celled, with neither suture very prominent or 

impressed.—Colorado and New Mexico :   at Apex, Wolf (22i»). 

ASTRAGALUS HALLII, Gray (Proa Am. Acad vi, 224).—Distinguished 

from the last chiefly by the pods, which are glabrous, shortly stipitate, 

oblong, 9 lines long: flowers a little larger, violet, in short and denser 

racemes: leaflets often retuse.—Colorado to New Mexico; South Park, 

Wolf (228, 247). 

ASTRAGALUS CYRTOIDES, Gray (Proc. Am. Acad, vi, 201).—Northern 

Nevada, where it was collected in 1871. 

ASTRAGALUS MULTIFLORUS, Gray (Proc. Am. Acad, vi, 226).—En the 

mountains from New Mexico and Nevada to the Saskatchewan and Wash- 

ington Territory; at Santa Fc, Rothrock (40), in the South Park, Wolf 

(207, 250), and in Nevada, 1871. 

ASTRAGALUS TEGETARIUS, Watson (Hot. Kind's Kxpl. Tii, t. 13).—Colo- 

rado and Northern Nevada;  South Park, Wolf (243). 

ASTRAGALUS CAMPESTRIS, Gray (/. c. 229).—Wyoming to Utah and 

New Mexico ; on the Blue River, Colorado, Wolf (218, 230). 

ASTRAGALUS JUNCEUS, Gray (I c. 230).—Wyoming to Southern Utah 

and Colorado; Denver, Wolf (235). 

OXYTROPIS LAMBERTI, Pursh.—From the Saskatchewan to Texas and 

Arizona; at Oro City and Kit Carson, Colo., Wolf (220-224), and at 

Chiricahua Agency, Ariz. (528). 

OXYTROPIS SPLENDENS, Dougl. (Hook. Fl. i, 127).—Similar to the last: 

pubescence more villous and spreading: leaflets many pairs, somewhat 

verticillate: spikes dense and very villous, the smaller tlowers (J to C lines 

long) scarcely exceeding the bracts: pods ovate, half an inch long.—From 

Northern New Mexico to British America ;  South Park, Wolf (225). 

OXYTROPIS CAMPESTRIS, Linn., var. VISCIDA, Watson (Bot. King's Expl. 

77). (0. viscida, Nutt.)—More or less viscid with resinous dots.—Wyoming 

to Northern Nevada and Colorado; South Park, Wolf (252). 

OXYTROPIS MULTICEPS, Nutt. (Torr. & Gray, Fl. i, 341).—Alpine, 

dwarf, acaulescent, an inch or two high, canescently appressed-silky, the 

hairs spreading upon the peduncles and inflorescence: leaflets 2 or 3 pairs, 



linear-oblong, 1 to 3 lines long, acute : peduncles as long as the leaves, 
about 2-flowered: calyx becoming inflated and globose in fruit; teeth not 
equalling the tube: corolla purple, half an inch long: pods included in the 
calyx, ovate, partially 2-celled by the intrusion of the ventral suture, shortly 
stipitate, very pubescent.—Colorado; at Gold Hill, Wolf (213). 

OXYTROPIS DEFLEXA, DC. (Prodr. ii, 280).—Caulescent, erect, often 
a foot high or more, silky-villous : leaflets 10 to 15 pairs, oblong-ovate or 
lanceolate, acute, half an inch long: flowers small, purple, in at length elon- 
gated spikes on very long peduncles: calyx-teeth as long as the tube and 
equalling the corolla: pod coriaceous, linear-oblong, 6-8 lines long, reflexed, 
pubescent, partially 2-celled by the intruded ventral suture.—In the Rocky 
Mountains from the Saskatchewan to New Mexico; South Park, Wolf 
(217). 

GTLYCYRRHIZA LEPIDOTA, Nutt.—From Washington Territory to Hudson 
Bay and southward to Nevada, New Mexico, and Arkansas; at Covero, 
N. Mex., Rothrock (106), in the valley of the Upper Arkansas, Colorado, 
Wolf (190), also in Nevada and Utah, 1871 and 1872. 

PSORALEA LANCEOLATA, Pursh (Flora, 475).—Frequent from Wash- 
ington Territory to Northern Arizona, and eastward to Nebraska; at 
Denver, Wolf (181). 

PSORALEA FLORIBUNDA, Nutt. (Torr. & Gray, Fl. i, 300).—Resem- 
bling the last, more or less canescent, with short white appressed hairs : 
petioles mostly very short: peduncles exceeding the leaves, and flowers 
on short slender pedicels: calyx-teeth acute.—From Texas to Western 
Arizona; Neutria, N. Mex., Rothrock (145), and in Eastern Arizona, Loew 
(858). 

PARRYELLA* FILIFOLIA, Torr. & Gray.—Puberulent or nearly glabrous, 
diffusely branched, apparently a foot high or more: leaves 2 or 3 inches 
long; leaflets 10 to 15 pairs, linear-re volute, 3 or 4 lines long, with acute 
glandular stipules: spikes slender;  bracts very small, acute: calyx nearly 

•PARRYELLA, Torr. cV (.ray. I'roc. Am. Acad, vii. :JL>7.—Calyx obconical, persistent; teeth short, 
nearly equal. Petals wanting. Stamens 10, distinct, inserted on the base of the calyx: anthers uni- 
form. Ovary 2-ovnled. Pod indehiscent, obliquely obovate, exserted, 1-seeded, glandular-dotted.—A low 
shrnb, with numerous slender branches, sparingly glandular-punctate; leaves unequally pinnate, with 
glandular stipules ; leaflets numerous, Linear, ttipellate; Bowers spicate on terminal peduncles. 



sessile, a line and a half long: filaments and pubescent stvle slightly 

exserted:  pod 3 or 4 lines long, attenuate at base.—New Mexico and 

Arizona, rarely collected; near Santa IV, Uothroek (1)1 i.     I'I.MT. II.- 

AMORPHA FRUTICOSA, Linn.—In its various i'< rins from Winnipeg Valley 

to Texas and New Mexico and eastward to the Atlantic; at Willow Spring, 

Ariz., at 7,200 feet altitude, Rothrock (244). apparently the typical broad- 

leaved form, in flower, and resembling specimens collected at San 1 >icgo, ('al., 

by Palmer (65), in 1875. Only the frnit will determine positively whether 

it be not A Califomica, Nutt, which has a shorter and broader pod than 

the Eastern species, and usually more slender and acute calyx-teeth. 

PETALOSTEMON CANDIDUS, Michx.—From the Saskatchewan to Arizona 

and eastward to Michigan and the Mississippi: at Willow Spring, Ariz., 

Rothrock (248), and Cosino Caves, Loew | 192). 
PETALOSTEMON TENUIFOLIUS, Gray (Proc. Am. A.cad. xi. 73).—Peren- 

nial, branching1, pubescent  or glahrate, low :  leaflets .'{ to 5, linear or revo- 

lute-filiform, 3 to 6 lines long, about equalling the petiole, sparingly gland- 

ular: spikes ovate to cylindrical, dens,-, rather long-pedunculate; bracts 

ovate, rather abruptly attenuate into a long awn. densely silky-villons as well 

as the calyx: calyx-teeth lanceolate, attenuate, equalling the tube: petals 

rose-colored; standard round-cordate, hooded.—Western Arkansas to New 

Mexico; Arizona, Rothrock (81)     PLATE EL + 

DALEA ALOPECUROIDES, Willd.—From Sonora to Colorado and eastward 

to Texas and Southern Illinois; Arizona or New Mexico, Loew (274). 

DALEA ALBIFLORA, Gray (PI. Wright, ii, 38).—Perennial, herbaceous, 

erect, more or less hoary-pubescent, a foot high or more: leaflets small, 10 

to 15 pairs, narrowly oblong, obtuse, smoother above, 2 or 3 lines long: 

spikes cylindrical, dense and densely white-silky; bracts subulate-setaceous, 

exceeding the calyx: teeth of the calyx subulate, a little shorter than the 

tube: petals white.—New Mexico to Sonora; Camp Bowie, Ariz. (502). 

•A. Branch; natural size. Fig. 1. Flower. Fig. 2. A vertical .section through flower. Fig. 3. 
Staniineal tube laid open. Fig. 4. Mature legume. Fig.">. A vertical section through the same, showing 
the seed and embryo.   All except the branch enlarged about five diameters. 

t B. A branch somewhat reduced. Fig. 6. A bract from beneath the flower. Fig. 7. A flower seen 
from the side. Fig. 8. A flower seen from above, with four petals on the stamineal column, and the fifth 
on the calyx. Fig. 9. A section through the pod, with the seed in position. All except the branch 
enlarged about five diameters. 
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DALEA JAMESII, Torr. & Gray (Fl. i, 308).—Densely appressed-silky, 
the somewhat decumbent stems 2 to 4 inches high from a branching woody 
base: leaflets 3, oblanceolate or oblong, half an inch long, equalling the 
petioles: spikes sessile, ovate to oblong, rather dense, very villous with 
long silky hairs; bracts lanceolate, acuminate, about equalling the long 
plumose calyx-teeth, which much exceed the tube: petals yellowish or rose- 
colored, 5 lines long, scarcely exceeding the calyx.—New Mexico; western 
part of the Territory, Loew (189), locality not given. 

DALEA WISLIZBMI, Gray (PI. Fendl. 32).—Shrubby, with slender vir- 
gate branches, pubescent, a foot high or more: leaflets 7 to 9 pairs, oblong, 
obtuse, smoother above, 2 lines long or less: spikes short-ovate or oblong, 
dense, long-pedunculate, silky-villous ; bracts lanceolate, long-acuminate, 
equalling the calyx: teeth of the calyx setaceous, plumose, a little longer 
than the tube, with a narrow tooth on each side: petals rose-colored, 4 or 5 
lines long, twice longer than the calyx, with solitary glands near the top.— 
New Mexico to Sonora;  Southern Arizona, Rothrock (594). 

DALEA FORMOSA, Torrey (Emory's Rept. 138, t. 1).—A low shrub, 1 
to 3 feet high, with spreading flexuous branches, glabrous or nearly so: 
leaflets 3 to 5 pairs, cuneate-oblong, rarely 2 lines long, often very small and 
revolute: flowers few and spreading, in short spikes; bracts caducous: 
calyx very silky-villous, the setaceous plumose teeth longer than the tube 
and nearly equalling the corolla: petals deep rose-color, very unequal, the 
keel half an inch long.—New Mexico and Arizona; Camp Bowie, Roth- 
rock (450). 

DALEA FREMONTI, Torrey (Gray, PL Thurb. 316).—In Southern 
Nevada, 1871 ; it has also been found in Southern Utah. 

HEDYSARUM MACKENZII, Richardson (Torr. & Gray, Fl. i, 357).—In 
the Rocky Mountains of British America and southward to Wyoming and 
Utah; in the Wahsatch, 1871. 

ZORNIA* DIPHYLLA, Persoon.    (Z. reticulata, Smith.)—Slender, erect or 

* ZORNIA, Gmelin.—Calyx membranaceous, the two upper lobes connate, the lateral ones much 
smaller. Standard orbicular. Stamens united into a closed tube; alternate anthers shorter and versa- 
tile. Style filiform. Stigma tetminaL Pod compressed, 2-5-jointed, the indehiscent joints rounded, 
usually hispid.—Herbs, mostly annual, v. late leaves, and foliaceous stipules; flowers 
yellow, solitary, s.-^sili- !»..•( wci-n a pair of large foliaceous stipular bracts,forming an iuterruptud spik.;.— 
Bi-viii,  i  U>»>K., <.!Ti. Pi. i, 518. 



decumbent, a span high, puberiilent and  somewhat  villous <>r glabrous: 

leaflets 2, ovate to linear, a half to an inch ltinjr, mostlv acute and filiate; 

stipules narrow, auricled downward at base and peltately attached, as also 

the floral bracts, which are closely appreesed, ovate to lanceolate. A to 6 

lines long, and nearly including the flower: pod small, included in the 

bracts or a little exserted.—A variable species, ranging from Arizona and 

New Mexico to Brazil, and also in the East and West Indies; Sanoita 

Valley, Ariz., Rothrock (620). 

DESMODIUM  CIHERASCBNS, Gray   (PL  Wright  ii.  48).—Perennial, 

decumbent  or  procumbent, cinereous  with BOfl appressed   h;.irs, the rather 

stout straight stems 2 to 4 feet long: leaflets effiptic-oblong, obtuse at each 

end, an inch or two long, exceeding the petiole, conspicuously marked 

beneath by the white-silky veins: racemes paniculate, many-flowered: 

flowers purple, 3 or 4 lines long, on shorter pedicels: pods 5-7-jointed, 

nearly equally constricted on both edges, puberulent; joints 2 or 3 lines 

Long.—Ariaona to Northern Mexico; Sanoita Valley, Ariz.. Rothrock (660). 

DESMODIUM NBO-MBXICAHUM, Gray (PL Wright i, 63).    (D.ea^«wm, 

Gray, L ft ii, 40.)—Annual, very slender, erect, a fool or two high OT more, 

sometimes procumbent, pubescent with very short spreading and some 

what glandular hairs, paniculately branched: leaflets 3, linear (or the 

lowermost ovate and shorter), an inch or two long or more, thin and 

reticulated, the narrow petioles an inch long or less : Mowers minute (about 

a line long), on very slender, elongated pedicels, purple: pods l-.Vjointed, 

puberulent; joints rounded, reticulated, a line and a half long, the margins 

often undulate.—Var. BIGELOVII (I). Bigelovii, (Jray, /. c ii, 47). Leaves 

somewhat broader near the base.—From New Mexico to Arizona and North- 

ern Mexico; in Central Arizona. Loew. 1873, also in Sanoita Valley, Rothrock 

(632, 663), the latter number referable to the variety. 

DESMODIUM BATOCAULON, (Jray(Pl. Wright, ii, 47).—Stem elongated, 

procumbent, pubescent and adhesive by hooked hairs: leaflets 3, oblong- 

lanceolate, 1 to 2h inches long, obtu>e or acutish, rounded at base, some- 

what pubescent with straight hairs, which are spreading upon the petiole: 

flowers purple, in loose elongated racemes, o to fi lines long, on slender 

pedicels nearly  as long;  bracts broadly  ovate, acuminate, 2 lines long, 
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caducous: pods shortly stipitate, 5-7-jointed; joints triangular-rounded, 
nearly smooth and glabrous, 1J to 2 J lines long.—Southeastern Arizona, 
previously collected only by Mr. Wright in the valley of the San Pedro; 
at Rocky Canon, Camp Grant, and Chiricahua Agency, Rothrock (290, 
366, 531). It seems to differ only in its smoother pods from D. Sonorce, 
Gray, I c, which is referred by Bentham to D. uncinatum, DC, of Mexico 
and southward. The latter has usually much larger, conspicuous bracts, 
broader leaves, and more densely tenacious-pubescent pods. 

VICIA AMERICANA, Muhl., var. LINEARIS, Watson (Proc. Am. Acad, 
xi, 134). {Lathyrus linearis, Nutt.)-—Leaflets linear.—A very common 
western form; San Francisco Mountains, 1872, and at Willow Spring, 
Ariz., Rothrock (224 in part), also at Denver, Colo., Wolf (185). Speci- 
mens of nearly the typical form were collected near Denver, Wolf (186), 
and in Nevada and Utah1 1871 and 1872. 

VICIA PULCHELLA, H. B. K. (NOV. Gen. vi, 499, t. 583).—Tall and 
very slender, sparingly silky-pubescent: leaflets linear, obtuse or acute, 
mucronate, a half to an inch long; stipules narrow: flowers small, numer- 
ous j usually crowded in long-peduncled racemes, equalling the leaves, pale 
purple or ochroleucous, 2 or 3 lines long, reflexed: pods linear-oblong, an 
inch long, nearly sessile, puberulent, 6-8-seeded.—From Western Texas to 
Arizona and southward; Mount Graham, and Willow Spring, Ariz., Roth- 
rock (211, 434, 1006, 1009). 

LATHYRUS PALUSTER, Linn.—The prevalent form has the leaves very 
narrowly linear.—Collected in Utah in 1872, at Clear Creek, Colo., Wolf 
(187), at Big Dry Fork, Ariz., Loew (204), at Rocky Canon and Willow 
Spring, Ariz., Rothrock (286, 224 in part), and also at Fort Wingate, N. 
Mex., Rothrock (142).—The broader-leaved var. MYRTIFOLIUS, Gray, appears 
to have been collected in the Wahsatch in 1872, referred in the published 
list to L. venosus. 

LATHYRUS POLYMORPHIC, Nutt (Gen. ii, 96).—Perennial, erect, a foot 
or two high, stout and scarcely climbing, finely pubescent or glabrous, 
glaucous: leaflets 3 to 6 pairs, thick and strongly nerved, narrowly oblong, 
acute at each end, an inch or two long; stipules narrow, acuminate: 
peduncles equalling the leaves, 2-6-flowered: flowers purple, very large, 9 
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to 15 lines long: pod 2 inches long, upon a stipe as long as the calyx, 3 or 

4 lines broad: seed with a very narrow funiculus and short hiluin.—Prom 

Northern Colorado to New Mexico and Centra] Arizona; at Santa Pd, 

Rothrock (3, 9), and in Arizona, 1872. 

COLOGANIA* LONGIFOLIA, Gray (PI. Wright, ii, 35).—Perennial, climb- 

ing, 2 or 3 feet high, pubescent throughout with short appressed hairs or 

nearly glabrous: leaflets 3, rarely 4 or 5. linear to linear-oblong, 1 t<> \ 

inches long, about equalling the petiole, obtuse, mucronate, reticulated 

beneath, glabrous above : flowers solitary in the axils, on short pedicels, 

purple, 9 lines long, twice longer than the calyx: pods straight, narrowly 

linear, an inch and a half long, pubescent, 10-14-seedcd.—Xew Mexico 

and Arizona; on the Mogollon Mesa, Loew (205), and at Willow Spring, 

Ariz., Rothrock (214). 

GALACTIA TEPHRODES, Gray (PI. Wright ii. 34).—Perennial, low and 

erect or twining, 2 or 3 feet high, canesceut with soft appressed pubescence : 

leaflets 3, oblong to linear-oblong, obtuse at each end, nnicronate, an inch 

long, smoother above, exceeding the petioles: flowers scattered in usually 

elongated racemes, half an inch long, twice longer than the calyx : pods 

somewhat curved, linear, nearly two inches long, appressed-pubescent— 

New Mexico and Arizona; near Camp Bowie, Rothrock (487). 

PHASEOLUS WRIGHTII, Gray (PI. Wright, i, 43).—Stems prostrate or 

twining, slender, from a perennial woody fusiform root; sparingly rough- 

pubescent: leaflets lor 2 inches in diameter, hastately lobed, the lateral 

lobes  quadrangular,   often  repand a.t  the  end.   the terminal one oblong, 

(206)/ 
r,  Rothrock  (417, 535), and   in  woods  on   Mogoiion   Mesa,   Loew 

:H;; partitioned between the seven] M 

upper teeth connate,  the   lower on.'  longest.    Standard 
s; keel shorter, slightly incurved.    Stamens diadclphous; 
ate.    Pod linear, straight,  eompn-ss.-cl. stipitatc, 2-valved, 
ieds.—Twining herbs, with 3- (rarely 1-5-) foliolate leaves, 
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PHASEOLUS RETUSUS, Benth. (PI. Hartw. 11).—Stems stout, trailing, 
6 to 8 feet long, from a very large perennial root, pubescent with short 
spreading hairs: leaflets rhomboid-ovate, 2 or 3 inches long, thick, obtuse 
or acutish, occasionally retuse, mucronate, strongly veined : racemes elon- 
gated and long-pedunculate, rather many-flowered: flowers purple, half an 
inch long, on short pedicels : pods broadly oblong, slightly falcate, 2 inches 
long, compressed, 4-6-seeded.—From Western Texas to Arizona; at 
Chiricahua Agency, Ariz., Eothrock (522). 

RHYNCHOSIA TEXANA, Torr. & Gray (Fl. i, 687).—Diffuse, slender, 
somewhat twining, a foot or two high, minutely pubescent throughout: 
leaflets ovate to linear-oblong, an inch long or usually less, obtuse at each 
end, mucronulate, often resinous-dotted beneath: flowers 3 lines long, on 
short pedicels, solitary in ihe axis, or rarely 2 to 5 together upon a very 
short peduncle: pods oblong, narrowed to the base, about 8 lines long.— 
From Texas to Arizona;  at Sulphur Springs, Ariz., Rothrock (545). 

HOFFMANSEGGIA* TTAMESII, Torr. & Gray (Fl. i, 393).—Finely pubes- 
cent ; stems clustered, herbaceous, from a stout woody root, erect or decum- 
bent, often a foot high or more: pinnae 1 to 3 pairs; leaflets 4 to 7 pairs, 
oblong, obtuse, 2 or 3 lines long, glandular-dotted beneath: stipules and 
bracts subulate-setaceous : raceme open: sepals oblong, acute, 3 or 4 lines 
long, equalling the corolla, glandular-dotted, as also the upper petals: claws 
of the petals short and nearly naked: pods an inch long, nearly half as 
broad, falcate, dotted and pubescent, with plumose hairs on the edges, 2-4- 
seeded.—From Colorado and Texas to New Mexico; at El Rito and else- 
where in New Mexico, Rothrock (95, 1010). 

HOFFMANSEGGIA STRICTA, Benth. (Gray, PI. Wright, i, 56).—Finely 
pubescent, somewhat glandular above, not glandular-dotted; the clustered 
stems erect, from a perennial root, a half to a foot high: pinna? 4 to 6 pairs; 
leaflets 6 to 8 pairs, oblong, obtuse, a line or two long; stipules and bracts 

* HomCAHSZGGIA, Cavanilles.—Calyx-tube very short, the 5 oblong or lanceolate, nearly equal 
segments slightly imbricate or valvate. Petals oblong or ovate, slightly unequal, imbricated, the upper 
one included and usually dissimilar. Stamens 10, distinct; filaments usually glandular at base ; anthers 
uniform, versa r h.    Stvl.   <.irn> irxniv* d-clavate ; stigma terminal.   Pod flat, 
thin, 2-valved, linear or ovate, several-seeded.—Perennial herbs or low shrubs, mostly glandular, with 
bipinnate leaves and small leaflets, yellow racemose flowers, and deciduous bracts.—BENTH. & HOOK. 

Gen. PI. i, 567. 
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broadly ovate: racemes open: sepals oblong, obtuse, m 

cent, 3 lines long, a half shorter than the corolla: uppei 

purple, the claws and outer filaments densely stipitai 

linear-oblong, an inch long or more, nearly straight, pub 

what stipitate-glandular, 6-12-seeded.—From New lies 

Northern Mexico; at Camp Goodwin, Ariz., Rothrock (3 

HoFFMANSEGGIA    DREPANOCARPA,    Gray   (VI   \\ 'right. 

lent, not glandular nor glandular-dotted, the stems sear* 

from a perennial root: pinnae 2 to 5 pairs; leaflets 4 fa 

obtuse, 2 or3 lines long; stipules and bracts broadly ova 

sepals oblong, acute, 2 or 3 lines long, about equalling i 

naked petals: pods linear-*>blong, curved, obtuse, an ii 

puberulent, 6-10-seeded.—Colorado to New Mexico and 

Howie, Ariz., Rothrock (1008). 

PARKINSONIA* MICROPHYLLA, Torroy (Hot. Ilex. Bon 

5 to 10 feet high, with smooth light-green bark, m\ 

straight rigid branehlets spinulose ; the younger bran.-lie 

somewhat puberulent: common petioles very short or 

nescent: leaflets 4 to 6 pairs, on a terete rhaehis. broadly < 

obtuse or acutish, not narrowed at the oblique base, glai 

or less : racemes very short, axillary and sessile : p< dieel 

a little below the flower : calyx valvate : petals :) or 4 line 

color,  the upper  one white:   anthers orange,  exserted : 

between the seeds.—Southern Arizona, from the Colore 

lected in 1871, the locality not given. 

CASSIA BAUHIHIOIDKS, Gray (PL Lindh. ii, 180).—Per* 
a span high, stout,, cinereous with a usually dense, more 

puheseenee :  ballets a  single  pair, oblique,  ovate-oblon 

sions mostly valvate.    Petals with claws, tlie upper included and broadest, son 

anthers versatile, dehiscent longitudinally.    Style filiform, acnte.   Pod thin-ci 
oug, compressed, neually more or less tornlose.    Seeds albuminon 



lines long; a gland between the leaflets: stipules and bracts setaceous: 
peduncles axillary, 1-2-flowered, a little exceeding the petioles: sepals 
oblong-ovate: petals veined, 4 to 6 lines long: stamens 7: pods hispid, an 
inch long or more, nearly straight, compressed, 2-valved, many-seeded.— 
Western Texas to Arizona; at Camp Bowie and Cottonwood, Ariz., Roth- 
rock (1007, 360). 

CASSIA COVESII, Gray (Proc. Am. Acad, vii, 399).—Resembling the 
last, but more canescent, with 2 or 3 pairs of leaflets, and the 3-7-flowered 
peduncles exceeding the leaves: pods appressed-pubescent.—From Arizona 
to Lower California; collected in Northern Arizona in 1871, locality not 
given. 

CASSIA AEMATA, Watson (Proc. Am. Acad, xi, 136).—Perennial, herba- 
ceous, 3 feet high, minutely puberulent, light green: leaflets 2 or 3 pairs, 
distant, upon an elongated rigid flattened spinulose rhachis, thick, round- 
ovate, a line or two in diameter, acutish, the margin revolute; stipules and 
glands wanting: flowers yellow, 2 or 3 lines long, in a short terminal 
raceme: stamens 7 : ovary slightly pubescent; pod glabrate, shortly stipi- 
tate, linear, compressed, somewhat curved, many-seeded.—Known only 
from imperfect specimens collected in Western Arizona in 1871, and also 
previously by Dr. Cooper in the California Desert. 

CASSIA WRIGHTII, Gray (PL Wright, ii, 50).—Perennial, woody at 
base, with numerous slender ascending stems, glabrous, a foot high: leaflets 
4 to 6 pairs, narrowly oblong, obtuse, 2 or 3 lines long, thin, the midvein 
nearer the upper edge; stipules subulate, nerved; a stipitate gland below 
the lowest leaflets: pedicels solitary, axillary, exceeding the leaves, spread- 
ing: sepals membranaceous, unequal, 4 or 5 lines long: petals clear yellow, 
a half longer: pods linear, flat, shortly stipitate, an inch long or more, 
6-8-seeded.—New Mexico and Arizona; at Camp Crittenden, Rothrock 
(683). 

CASSIA NICTITANS, Linn.—From Arizona to the Atlantic and southward; 
in Sanoita Valley, Rothrock (629). 

PROSOPIS JULIFLORA, DC. (Benth. Rev. Mim. 377). (P. glandulosa, 
Torr.)—Shrub or tree, becoming 30 or 40 feet high, glabrous or puberulent, 
often  with stout axillary spines: leaflets 6 to 30 pairs, oblong to linear, 
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half an inch long or often more: spikes cylindrical, usually dense, shorrly 

pedunculate, 2 to 4 inches long, 1-3-fruited: flowers a line long: poda i to 

6 inches long or more, stipitate, straight or curved, iiaiTOW, flat, at length 

thickened and pulpy within.—From Texas to Southern California and south- 

ward to Chili and Brazil; at Ash Meadows, Southern Nevada, in 1X71, and 

in the Gila Valley, Rothrock (320). 

PROSOPIS PUBESCENS, Benth. (Lond. Journ. Bot. v, 82). (Strombo- 

carpus pubescens, Gray.)—New Mexico to Southern California; at Ash 

Meadows, Southern Nevada, 1872. 

DESMANTHUS JAMESII, Torr. & Gray (Fl. i, 402).— Slightly puberu- 

lent, erect or decumbent, a foot high or less: pinna .'> to 6 pain, the 

lowest approximate to the stem; leaflets 8 to 13 pairs, oblong, acutish, not 

veined, 2 lines long or less; gland large, oblong; stipules very small: heads 

large, 3 or 4 lines in diameter without the stamens, on peduncles an 

inch in length or often much less: pods linear, straight or nearly so. 

3 or 4 inches long, obtuse or acute, 12-16-seeded.—Var. (?) FKNDLERI, 

with smaller fewer-flowered heads, and the thick pods 2 inches long 

or more, and usually 8-12-seeded.—From Arkansas and New Mexico 

westward; at Cooley's Ranch and Camp Apache, Ariz., Loew (1116) 

and Rothrock (255), and the variety at Rocky Canon, Ariz., Rothrock (291), 

and Cation del Diablo (192); the last referred doubtfully in the catalogue 

to-ZX velutinus. This variety is identical with 179 Fendler and i69 Wright, 

considered by Dr. Gray (PI. Wright, i, 63) to be a form of D. Jamesii, but 

placed rather under B. reticulatus by Bentham (Rev. Mim.). The earlier 

reference appears to be the better. 

MIMOSA* BIUNCIFERA, Benth (PI. Hartw. 12).—A shrub 6 feet high, 

puberulent, with a pair of short stout recurved prickles below each leaf: 

pinnae 4 to 7 pairs; leaflets 10 to 15 pairs, narrowly oblong, obtuse, a line 

iongorless;  stipules setaceous;  occasionally very small prickles upon the 

" MIMOSA, Linn.—Flowers perfect or polygamous. Calyx mostly minute, rarely campanulate, 
shortly toothed. Petals connate, valvate. Stamens as many or twice as many as the pets 
exserted; pollen-grains numerous. Style filiform. Pod oblong or linear, membranaceous or coriaceous, 
compressed, the 2 valves at length separating from the persistent margin.—Herbs or shrubs, often armed ; 
leaves bipinnate, the petioles without glands and Ihe pinnae stipellate ; flowers small, sessile in globose 
or • \ hndri. al spikes, ,,n solitary or fascicled axillary peduncles, or the uppermost racemose.—BENTH. & 
HOOK. Gen. PI. i. 593. 



rhachis : peduncles solitary or in pairs, a little shorter than the leaves: flowers 
capitate, minutely pubescent, purplish: calyx campanulate, half the length of 
the petals: stamens 8 or 10: pods sessile, linear, falcate or nearly annular, 
an inch long, flat, glabrous, continuous, the margins usually sinuous and 
armed with a few short prickles or naked.—New Mexico to Arizona and south- 
ward; collected in Arizona in 1872, and at Rocky Canon, Rothrock (272). 

MIMOSA BOREALIS, Gray (PL Fendl. 39).—An erect shrub, glabrous 
throughout, armed with scattered very stout recurved prickles: pinnae 1 or 
2 pairs ; leaflets 3 to 5 pairs, oblong, 1 to 1 \ lines long: peduncles solitary 
or in pairs, half an inch long or more, exceeding the leaves : flowers capi- 
tate, purplish: calyx very shortly campanulate: corolla deeply cleft: 
stamens 8 or 10: pods stipitate, an inch or two long, 3 or 4 lines broad, 
glaucous, continuous or at length separating into 3 or 4 joints, the sinuous 
margins armed with stout prickles.—From Western Texas to Arizona, where 
it was collected in 1872, but locality not given. 

MIMOSA DYSOCARPA, Benth. (Gray, PI. Wright, i, 62).—Diffusely 
branched and apparently procumbent, pubescent throughout, both the 
stem and petioles armed with numerous scattered flattened somewhat 
recurved prickles: pinnaj 6 to 10 pairs; leaflets 8 to 10 pairs, oblong, 
acutish, silky-pubescent both sides, 1J to 2 lines long, the nerve near the 
margin: spikes axillary, solitary or in pairs, oblong and rather loosely 
flowered, shorter than the leaves and shortly pedunculate: calyx campanu- 
late, half the length of the purplish deeply cleft corolla: stamens 8 or 10: 
pods stipitate, linear, flat, 1J to 2 inches long, very densely pubescent, at 
length separating into 4 to 6 joints, the thick margin often armed.—From 
Western Texas to Arizona, and probably southward; at the Chiricahua 
Agency, Rothrock (511). 

ACACIA* GREGGII, Gray (PI. Wright, i, 65).—A small tree 10 to 20 feet 
high, pubescent or glabrous, unarmed or with scattered stout recurved 
prickles: pinnse 2 or d pairs, on a slender petiole; leaflets 4 or 5 pairs, 

•ACACIA, Willd.—Flowers perfect or polygamous. Calyx usually campanulate, and 4-5 toothed. 
Petals more or less united. Stamens numerous, exserted, distinct or nearly so; anthers small : pollen- 
grains united into 2 to 4 masses in each cell. Style filiform. Pod 8-ralved or Indehlscent, compressed 

us, or more or less thickened and terete, many-seeded. Seeds compressed.—Shrubs or 
e or prickly; leaves bipinnate, with small leaflets; stipules very small or spinescent; 
owish, in globose or cylindrical spikes on axillary peduncles. 
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oblong or oblong-obovate, 2 or 3 lines long, rounded or truncate above, 

narrower at base, rather thick and with 2 or 3 straight nerves :  flowers in 

ing the leaves: pods thin-coriaceous, Hat, 3 or 4 inches long by 5 to 7 lines 

broad, shortly stipitate, acute, curved, glabrous and reticulated, more or 

less constricted between the seeds: seeds half an inch long.—Brom Western 

Texas to Southern California; collected in Western Arizona. 1872. 

ACACIA CONSTKICTA, Bentli. (Gray, IM. Wright, i. (U\).—A shrub 5 

to 8 feet high, puberulent or nearly glabrous, somewhat glutinous, more or 

IJlineslong: pedundes solitary, shorter than the leaves, bracteate in the mid- 

dle: head globose, 3 or 4 lines in diameter in dower: pods stipitate, narrowly 

linear, 2 to 4 inches long, curved, glabrous, flat, contracted between the dis- 

tant seeds.—From Western Texas to Arizona and southward; collected at 

Cottonwood, Cienega. and in the (lila Yallev. Ariz, Rothrock      - 

ACACIA FILICINA, Willd. (A. kirta, Xutt. A. 'D.mt+is, Terr. ec (irav. 

A. cuspidata, Schlecht. A. Hartwegi, Benth.; &a>—A shrub 1 to 5 feel high, 

erect, pilose-hirsute or glabrate, unarmed: pinna? 4 to 20 pairs, a half to 

two inches long; leaflets 10 to 60 pairs, linear or linear-oblong, acute or 

obtusish, lj to 3 lines long: heads globose, rather few-flowered, on slender 

peduncles a half to an inch long, mostly paniculate: flowers pedicellate: 

calyx very short: corolla greenish, a line long: stamens pale yellow, rarely 

pinkish: pods stipitate, 1 to 3 inches long, 3 to 5 lines broad, flat, straight, 

with thin valves and nerve-like margins, 3-8-seeded.—Arkansas to Arizona 

and southward to Central America; in Western Arizona, 1872, and at Rocky 

Canon, Rothrock (300). 

CALLIANDRA*   HUMILIS,   Benth.   (Lond.   Journ.   Bot.  v,   L03 

herbacea,  Engelm. in (irav,  PI.  Fendl. 3D.)—A span high or less, nearly 

herbaceous, ascending from an elongated woody root, pilose or sometimes 

•CAIXIAKD                                                                          nlrte, 6-6-tootiiei 1 or cleft, valvate. 
Petals united to the middle, valvate.   Stamens usually numerous, connate below 
exserted, red or white; anthers minute; pollen in 2 or 4 masses in each cell.    Style li liform.   Pod linear, 
straight or nearly BO, narrowed at base, compressed, the valves separating elastic- 
downward.—Shrubby or woody only at base, mostly unarmed; leaves bipinnate wit h small leaflets (in 

-BERTH. & HOOK. 

Gen. PI. i, 596. 
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glabrate: pinna? 3 to 6 pairs, the lowest remote from the stem; leaflets 8 
to 25 pairs, oblong-linear, acutish, a line or two long, strongly veined: 
peduncles solitary, a half to an inch long: corolla purplish, about 3 lines 
long, at least twice longer than the calyx: stamens about 30: pods coria- 
ceous, stipitate, somewhat hairy, 2 or 3 inches long by 3 lines broad, with 
very thick margins, 4-6-seeded.—Western Texas to Arizona and Mexico; 
Canon del Diablo, Arizona, Loew. 

CALLIANDRA ERIOPHYLLA, Benth. (1. c. iii, 105). (C. Ghamcedrys, Engelm. 
I. c.)—Shrubby, a foot high or less, appressed-pubescent and more or less 
villous: pinna? 2 to 7 pairs, the lower not distant from the stem, about half 
an inch long; leaflets about 10 pairs, oblong, obtuse or acutish, 1 to 2J 
lines long, villous beneath or nearly glabrous: peduncles slender, solitary 
or in pairs, a half to an inch long: flowers purplish, more or less hairy: 
calyx short: corolla 2J lines long: stamens very numerous: pods as in the 
last, 2 to 4 inches long, pubescent, 6-10-seeded.—From Western Texas to 
Arizona and Mexico; at Camp Grant and Cottonwood, Ariz., Rothrock 
(352, 455). 

ROSACEA. 

PRTTNUS DEMISSA, Walp.—My specimens were obtained doubtless from 
near where Fendler secured his. In some of its forms too close to P. 
serotina. No. 400 of the Colorado collection I have doubtfully assigned to 
this species.—Nevada and Utah. 

NFILLIA* PATJCIFLORA, Benth. & Hook. [Spircea opulifolia, y. pautiflora, 
T. & G. Fl. 1, p. 414.)—Differing from Neillia opulifolia (Benth. & Hook.) in 
smaller leaves, fewer flowers (5-10) to the corymb, and having usually less 
than four hairy carpels, and one to two mature ovaries. Still, however, it 
is quite variable. 402, from Mount Graham, has large leaves, and 53, from 
Santa Fe, has as high as 14 flowers to the corymb. 

SpiRiEA MILLEFOLIUM, TOIT. (Pacific R. R. Report, 4, 83, t. 5).— 
" Woolly-tomentose; leaves oblong-lanceolate in outline, pinnate, with many 
pairs of small leaflets, pinnae pinnatisect, or parted, oblong-linear, densely 
crowded with the very minute oblong divisions; flowers racemose-panicu- 

* NEILLIA, Don, differs from Spircea in inflated carpels, harder testa to the seeds, and copious 
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late. Ovaries 5, distinct, at first woolly: styles iilifonn. Mature carpels 

nearly glabrous; ovules 8-lo, pendulous from the upper part of the 

ovary" (Torr. I. c).—Southern Nevada.    Dr. Torrey remarks,   'thai the 

leaflets are almost as small and crowded as in Channrbatln : from this, 

however, it may at any stage bo distinguished by the plmsant balsamic 

odor of the latter.    Loew, Arizona (188). 

SPIR^A DISCOLOR, Pursh, var. DUM08A, Watson, Nutt. (S. ariirfotia, 

Smith, var. discolor, T. & G.)—Mount Graham, Arizona, at D,260 feet 

altitude (3%), and Colorado (401). 

SPIR^A C^SPITOSA, Nutt.—Utah. 

RUBUS NEO-MEXICA\;:S, Gray (PI. Wright. L\ p. o.Y).—Shrub o-lo 

high, unarmed, smooth and glandless ; bark peeling away In mi the older 

branches, as in 7?. dclkiosus; leaves round-cordate, longer than the petioles, 

3-lobed, irregularly deeply and doubly serrate; stipules lance-ovate, nearlv 

£' long, these with leaves and young shoots all canesceiitly pubescent; 

calyx-lobes tipped with a conspicuous 3-ribbed appendage j Bowers white, 
iy in diameter; carpels red. densely agglomerated into a head; seeds 

conspicuously rugose-reticulate. As already remarked by Dr. (J ray, it 

is very close to deliciosus, Torr.—Mount Graham, Ariz., 9,250 feet altitude 

(397). 

RUBUS DELICIOSUS, Torr.—Leaves uniform-orbicular, rugose, 1-1' in 

diameter, smaller somewhat than in preceding species; flowers white, 2' in 

diameter; tips to the petals J-J' long, 1-2" wide, indistinctly ribbed.—Colo- 

rado (380). 

RUBUS NUTKANUS, Mocino.—Utah. 

RUBUS STRIGOSUS, Michx.—Utah; Mosquito Pass, Colorado (388). 

PURSHIA TRIDENTATA, DC.—Nevada and Utah. 

CEROCARPUS PARVIFOLIUS, Nutt.—Colorado, at middle altitudes, along 

the valley of the Upper Arkansas (<;«.», !>so!: Arizona. 

CEROCARPUS LEDIFOLIUS, Nutt ••Mountain mahogany."—Nevada and 

Utah. 

COWANIA MEXICANA, Don.—Sanoita Valley, Southern Arizona, at 5,000 

to 7,000 feet altitude (597); Nevada. 

DRYAS OCTOPETALA, L.—South Park, Colorado, at 12,000 feet altitude 
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(399). Leaves oblong to subcordate, obtuse, crenately serrate, covered with 
a white tomentum beneath, and very veiny. 

FALLUGIA* PARADOXA, Eridl.—Shrubs 2-5° high, with young branches 
white; leaves J—1^' long; leafless branches terminated by the whitish 
flower, which is an inch or more in diameter, or later by the dense head of 
carpels with thin, woolly styles. Calyx-lobes acute and usually reflexed 
after the petals fall.—Santa F^  58), and Arizona, Loew. 

GEUM MACROPHYLLUM, Willd.—Colorado (380) ; Utah; Loew, in Ari- 
zona. 

GEUM TRIFLORUM, Pursh.—Colorado (394). 
GEUM RIVALE, L.—Colorado (381). 
GEUM ROSSII, Seringe.—Colorado, alpine, reaching as high as 13,500 

feet (385, 387) ; Utah. 
FRAGARIA VIRGINIANA, Duchesne.—Colorado (402). Var. glauca, 

Watson. 
POTENTILLA GLANDULOSA, Lindl., var. Nevadensis, S Watson.—(379.) 

Collected in Colorado in 1873. It is a true P. glandulosa, Lindl., and hence 
the same as P. fissa, Nutt, differing from the above only in having more 
flowers in its less compact cyme.    The Survey has it also from Utah. 

POTENTILLA RIVALIS, Nutt.—South Park (373). 
POTENTILLA PENNSYLVANIA, L.—South Park and Twin Lakes, Colo- 

rado (374, 375); Utah. 
POTENTILLA HIPPIANA, Lehm.—White tomentose throughout, 1° high; 

leaflets 7-11, decreasing regularly in size from the terminal one down, J-l' 
long, deeply and sharply serrate; 1-2 smaller leaves on the stem; bract- 
lets a little shorter and petals a little longer than the sepals. Flowers 
yellow; styles terminal, filiform; carpels glabrous.—Colorado (367, 209) 
and Arizona (220). 

•FALLUGIA, Endl.—Tube of the persistent calyx obconic-hemispherical. At the apex 5-bracteo- 
late; lobes 5, ovate; apex 3-dentate, or 3-cusp"date, imbricated. Petals 5, large, obovate-rotund. Stamens 
many, inserted in a dense 3-fold series ; filaments filiform, united in'" a ring at the base; anthers small. 
Toms sulcate, villous, many carpels on the small conical receptacle; style terminal, villous; stigmas 
small, a single ascending ovule in the base of the cell, the many \illose achenia terminated by very 
long, plumose styles. Seed erect; testa membranaceous ; cotyledon* linear-oblong; radicle inferior.—An 
erect, much branched shrub, with virgate branchlets. Leaves alternate, petioled, irregularly 3-5-cleft or 
pinnatifid.    Stipo fciole.    Flowers solitary on the apex of the branches, or sub-panicu- 
late on elongated, leafless branches, bractless, rather large.—BENTHAM & HOOKI.I:. 
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POTENTILLA PLATTENSIS, Nutt.—Sparingly c,»\eiv< 1 throughout with 

an appressed silky pubescence, low. 1-s lou-. branching from the root: 

leaves 2-4' long, pinnate, with 11-1.") leaflets, each of which is cuneate in 

outline, and deeply cleft into 5-7 linear loins:   ilowers in  an open cyme, 

half shorter than the calyx-lobes:   carpels rather indefinite, but ahout  30; 

styles filiform and terminal—Twin Lakes, Colorado (346, 377), 

POTENTILLA GRACILIS, Dougl.—Colorado (.'Wis. ;;7L\):   I'tah. 

Var. RIGIDA, Watson.—A larger and more  villose  form, with  Loose 

inflorescence, and larger, more veiny leaves.     Same variety also from I "tab. 

POTENTILLA DISSECTA, Pursh.—Low. alpine, villo.se, with soft, spreading 

hairs, or glabrous, usually decumbent, o-lo long: leaflets 3-7, pinnate or 

digitate, glaucous, cuneate-oblong, serrate or even pinnately cleft, with the 

divisions tipped with long, whitish hairs: receptacle very villous: style 

filiform, terminal.—Colorado (371, 378). 

POTENTILLA HUMIFUSA, Nutt.—Spreading, herbaceous, perennial: leaves 

densely white tomentose on the under surface, greener and villose on tin- 

upper surface; leaflets 3-5, cuneate-oblong. with 3-5 rounded teeth at the 

apex of each leaflet; stems few-flowered, 3-4' long: calyx-lobes larger than 

the bractlets; both calyx and bractlets densely villose; petals L> long; 

styles terminal, filiform.—Colorado (365). 

POTENTILLA NTVEA, L.—Colorado (3G(i). 

POTENTILLA THUBBEKI, Gray (PI. Nov. Thurb. p. 318).—Herbaceous, 

perennial, 1-2° high, ascending, loosely villose, with long, spreading hairs; 

leaves digitate, upper sessile or nearly so, lower petioled, commonly 5-, 

sometimes 7-foliolate; leaflets obovately-cuneiform, regularly, deeply, and 

sharply serrate, lower surface cam-cent and villose gray or white, upper 

pubernlent and green (smoother when oldi; stipules lanceolate or ovate. 

united to the petiole for one-fourth their length: bractlets lanceolate, acute. 

about as long as the sepals, though somewhat narrower, more or less 

villose; petals deep purple, broadly obcordate, about as long as the sepals; 

style terminal; carpels glabrous; disk thickened somewhat. 5-angled, with 

an inner circle of 5 stamens, with rather fleshy filaments inserted (one) 

on each  angle;   outer stamens with  more  filiform  filaments;  receptacle 
8 BOT 
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hairy.—Ash Creek, Arizona, at 5,225 feet altitude (310), and Mount 

Graham, Arizona, at 9,250 feet altitude (399). The form from Mount 

Graham is decidedly the more villose. 

POTENTILLA FEUTICOSA, L.—Colorado (383). Var. Alpina, Watson.— 

"Low and compact, the leaves very short (2 lines long), linear and 

revolute; same as 342.    [Watson in vol. v, King's Report], Utah." 

POTENTILLA ANSEEINA, L.—Utah ; Colorado (382). 

SIBBALDIA PROCUMBENS, L.—Colorado, at 11,000 feet altitude, (403). 

Though Torrey and Gray (Fl. N. Amer.) state the only difference between 

S'thhtihlia and Potentilla is in the minute petals and fewer pistils and stamens 

of the former, and though Bentham and Hooker (in Gen. Plant.) do actually 

unite these genera, I have refrained from following so reliable authorities, 

because Mr. Watson has excluded Sibbaldia, Horkeliaj and Ivesia from his 

revision of Potentilla. At the same time I do not hesitate to express my 

opinion that the distinction between Potentilla and Sibbaldia will not stand. 

IVESIA* DEPAUPEEATA, Gray (in Herb.) and Brewer and Watson (in 

Fl. Cal). Potentilla depauperata, Engelm. (Gray, in Proc. Am. Acad. vol. 

vii, p. 399).—Villose throughout, 1-1 Jc high; stem-leaves with 10-20 pairs 

of leaflets, 2-4" long, 2" wide, 3-lobed or parted, thickish, villose-pubescent; 

inflorescence cymose-paniculate; bractlets about half as lung as the jturjih' 

calyx-lobes; stamens 5; filaments filiform, opposite the calyx-lobes and in 

the sinuses of the adherent, 5-angled disk; ovaries 2, or frequently 1 

aborting as the other developes, immersed in the disk, the mouth of which 

is filled with erect, rather stiff, white hairs.—San Francisco Mountains, 

Arizona (369, Loew). 

IVESIA GOEDONI, Torr. & Gray.—Buffalo Peak, Colorado, 12,000 feet 

altitude (386). One single location found, and only a few specimens, in a 

clump of Geum Rossii 

CHAJLERHODOsf EEECTA, Bunge.—2-4' high, villose pubescent, branch- 

* IVESIA, T. & G.—"Calyx campanulate, or cyathiforin at base, 10-cleft. Stamens definite (.">, in, 
15, 20); filaments slender, narrowly subulate or filiform. Carpels few, sometimes solitary, upon a small 
villous receptacle ; style subterminal. Leaves pinnate, leaflets very numerous, small, palmate or 
pedately-parted, closely crowded, sometimes quasi-vertk-ilhte oi imbricate < u all sides of the rachis; 
petals broadly obovate, scarcely unguicnlate, becoming spatulate."— GRAY, PIOC. Am. Acad, vi, 530. 

tCHAMiERHODOS, Bunge.—Calyx without bractlets, 5 erect lobes, valvate. Stamens short, opposite 
to the petals. Disk lining the calyx-tube, the margin with a thick crown of rather rigid hairs. Aehenia 
5-10; styles arising from near the base of the ovaries, where they   in    .•• .      if.-.l  deciduous  - ._!•. \ 
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ing from the root; radical leaves on petioles an inch long, ternatelv divided 

and many-cleft; segments linear, obtuse, eauline, 3-Vparted. Petals small, 

1-2" long, spatulate, equalling or exceeding the sepals—Colorado (703, 

876). 

AGRIMONIA EUPATORIA, L.—Collected by Professor Loew, but neither 

date nor locality given.    Probably from Arizona or New Mexico. 

EOSA BLANDA, Ait. Colorado (391) ; Utah. Var. ji (FL X. Am. T. & 

G. 1, p. 460).—With leaflets smaller and some of them puberulent beneath ; 

appendages to the calyx-lobes are also somewhat smaller than in the average 

R. blanda. From the solitary specimen I have I should be inclined TO con- 

sider it a distinct species.—Willow Spring. Arizona, at an altitude of 7,1!>.> 

feet (236). 

ROSA ARKANSANA, Porter (Fl. Col., p. 38).—"Stem stout, erect, leafy, 1 

high, glabrous and glaucous, armed with weak, deciduous, bristly prickles; 

leaflets 9-11, ovate and oblong-ovate, V or more in length, acute or 

obtuse, glabrous, sharply serrate ; midrib and long stipules somewhat prickly 

and minutely glandular; flowers numerous, terminal, corymbed on pedun- 

cles, about 1' long; fruit globose, smooth, glaucous; calyx-segments 

ovate, reflexed in fruit, with terminal and sometimes lateral appendages. 

more or less glandular and tomentose-pubeseent on the margins; petals 

broadly obcordate or emarginate, longer than the calyx-segments; flower 

2' in diameter" (Porter, I c). This, as remarked by Professor Porter, 

may only be an extreme form of R. Uanda: to which it has been referred 

by Crepin —Twin Lakes, Colorado (390). 

ROSA FRAXINIFOLIA, Bork.—Differs from R. Uanda chiefly in the greater 

size of its leaflets and fruit; the former being sometimes l.V long and 

1' wide, and the latter "6-8" in diameter". The flowers are also larger 

and the pubescence greater, though in these respects this species varies 

widely. I am indebted to Dr. Yasev for calling my attention to the fact 

that this (393), which I had placed under R, blanda in the Enumeration of 

Colorado Plants (1874), is a different species. This is now placed by Mr. 

Watson, in Index Am Bot. p. 312, under R, Nidkana, Presl.—Colorado. 

capitate, single ovule ascending from the base of the cell; radich  mperioi     '.      i   ilai pilose herbs 
•with woody bases, and with short, leafy branches.   Stipules adnate to the petiole.   Flowers white or 

s i BUM & HOOKER. 
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ROSA CALIFORNIA, Ch. & Schl.—The Survey has specimens from 
Nevada and Utah, which, according to Mr. Watson, are the same as those 
considered by him in King's Report as B. Uanda. 

AMELANCHIEE ALNIFOLIA, Nutt.—Colorado (3S6) ; Nevada. 

SAXIFRAGES. 

SAXIFRAGA HIRCULUS, L.-—Stem 2-8' high, strict, and with lanceolate, 
entire leaves (at base 3-6" long), regularly diminishing in size to the sum- 
mit of the stem; pedicels and summit of the stem more or less densely 
clothed with a rusty tomentum (nearly glabrous sometimes); flowers 1-4, 
yellow, 5-8" in diameter; sepals obtuse, reflexed, and one-fourth as long as 
the petals.—Twin Lakes, Colorado (799). 

SAXIFRAGA CIIRYSANTHA, Gray (Proc. Am. Acad, xii, p. 83). (S. ser- 
pylltfolia, Gray, in Report of Wheeler's Survey, 1874.) Perennial, stolons 
creeping, leafy, filiform; leaves at base of scape spatulate, obtuse, 2-4" 
long, entire, thickish, shining, midrib indistinct; scape, 1-2-flowered, 1-3' 
high, slender, with 2-6 bract-like leaves; flowers bright yellow, 6-8" in 
diameter; petals sessile or with a very short claw, truncate at base, rounded 
at apex, 2-3 times longer than the reflexed sepals; slightly 2-lobed capsule 
broad-ovate.—Silver Heels Mountain, Colorado, at 12,000 feet altitude 
(799 his). 

SAXIFRAGA FLAGELLARS, Willd.—South Park, Colorado, at 12,500 feet 
altitude (797). 

SAXIFRAGA BRONCHIALIS, L.—Stems ascending, 1-6' high, from among 
the old leaves of the previous year; radical leaves lanceolate, acute, densely 
crowded, and ciliated with projecting, cartilaginous hairs, mucronate, 3-7" 
long. Stem-leaves linear, less ciliated, and somewhat appressed to the 
stem ; flowers corymbose, with a bract at each branch of the corymb ; petals 
white, spotted with purple, exceeding the sepals.—Twin Lakes, Colo- 
rado (802). 

SAXIFRAGA ADSCENDENS, L. (& controversy Sternb.)—Low, 1-2' high; 
root-leaves clustered, somewhat cuneate at base and 3-parted at the apex; 
short stems with a few bract-like leaves, few-flowered ; calyx-lobes obtuse, 
not longer than the tube; petals yellowish white, a little longer than the 
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calyx; entire plant more or less glandular puberulent, though sometimes 

almost smooth.—Mountains of Colorado (70S). 

SAXIFRAGA PUNCTATA, L. (S. cestivalis, Fisch.)—Colorado, moist, shady 

ravines, at 11,000 feet altitude (803) ; Utah. 

SAXIFRAGA NIVALIS, L.—Same as our Eastern 8. Virginiensis, Michx. 

Colorado, 10,000 feet altitude. 

SAXIFRAGA INTEGRIFOLIA, Hook. (193, S. nivalis, var., Parry, Hall & 

Harbour Coll., 1862.)—Half-Moon Creek, Colorado, in damp cold ground, 

at 11,000 feet altitude (796). 

TELLIMA TENELLA, Walp. Rep. (Lttkophragma, Nutt)—Colorado, west 

of the main range (800, 982). 

HEUCHERA SANGUINEA, Engelm.—1-2° high; scape smooth, naked, or 

with one or two small, bract-like leaves; leaves clustered near the ground, 

on petioles 1-3' long, round, cordate at base, indistinctly 5-7-lobcd, with 

lobes again divided; margins ciliate and roundish, teeth mucronate-pointed; 

petiole and midrib pilose; flowers paniculate, deep red; lobes of the calyx 

obtuse, denticulate; petals slightly exserted, nearly round, denticulate; 

stamens and style included—Limestone ledges, Sanoita Valley, Arizona, 

at 5,000 feet altitude (673). A very showy plant, and well worth culti- 

vation. 

HEUCHERA RUBESCENS, Ton*. (Stansb. Rep. p. 388, t. 5).—Mount 

Graham, at 9,000 feet altitude (411). 

HEUCHERA PARVIFOLIA, Nutt.—Colorado (804, 805), and rocky banks 

on Santa Fe" Creek, New Mexico (61). 

PARNASSIA FIMBRIATA, Koenig.—Twin Lakes, Colorado (65). 

JAMESIA AMERICANA, T. & G.—Colorado, at middle altitudes, in rocky 

places (68), and near Santa Fe\ N. Mex. (50). 

RIBES OXYCANTHOIDES, L. (South Park, Colorado, 8, 11), is, according 

to Brewer and Watson (Fl. Cal. 1, p. 206), R MrteUum, Mich. 

RIBES LEPTANTHUM, Gray (PI. Fendl. p. 53).—Poncho Pass, Colorado, 

Utah (4 and 7). 

RIBES LACUSTRE, Poir., var. SETOSUM, Gray.—Differing from the species 

in its hispid fruit, prickly young branches, fewer-flowered racemes, and 

smaller leaves.—Colorado (3). 
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RIBES CEREUM, Dougl.—Widely diffused. The expedition has it from 
Colorado (6), Zufii Mountains, New Mexico (176), and Nevada. The 
specimens from the Zulu Mountains exactly resemble those collected in 
1851 by Sitgreaves' Expedition, and identified by Dr. Torrey. 

RIBES VISCOSISSIMUM, Pursh.—Utah. 
RIBES AUREUM, Pursh.—San Luis Valley, Colorado (10). Northern 

Nevada also. 
RIBES AUREUM, Pursh, var. temtiflorum, Torr. (Ribes tenuiforum, Lindl.)— 

Distinguishable by having smaller flowers and fruit than aureum proper, yet 
closely shading into it.—New Mexico (109).   Specimens insufficient. 

RIBES WOLFII, Rothrock (in American Naturalist, June, 1874). (JB. 
sanguineum, Pursh, var. variegalum, Watson, King's Report, vol. v, p. 
100.)—2 to 4 feet high. Neither prickly nor spin)-. Moderately branch- 
ing. Young branches light brown, minutely glandular-pubescent, some- 
what angular by two ridges continued from the edges of the expanded 
bases of the petioles above. Branches of the previous year ashy-gray, 
with a deciduous epidermis, which, on being shed, shows the bark under- 
neath dark brown. 

Leaves cordate-orbicular, deeply 5-cleft; lobes rather obtuse, unequally 
serrate, though hardly doubly serrate (average diameter of the largest leaves 
2 to 2J inches; depth of sinus at base in largest leaves \ inch), slightly 
viscid; under surface with a, few glandular hairs, pale green; upper surface 
smoother and deeper green; petioles in fully developed leaves from 1 to 1J 
inches long, margined by a continuation of the veins of the blade, expanded 
at base and becoming semi-amplexicaul, frequently strongly pectinately 
ciliate and glandular. 

Peduncles 1 to 2 inches long, decidedly glandular-pubescent, 4- to 10- 
flowered; bracts ovate-spatulate, obtuse, yellowish-white (occasionally 
verging toward red), 1 to 1J lines long and 1 line shorter than the pedicels, 
which are a little longer than the flower. 

Sepals red, lanceolate, obtuse, 1J lines long, never refiexed; petals red, 
ovate-spatulate, half as long as the sepals, equalling the stamens; styles 
two, distinctly conical from the top of the ovary, red for half their length, 
parted to or below the middle, recurved; stigmas slightly capitate. 



Young fruit strongly glandular hairy, hut never prickly, becoming 

smoother with age; mature fruit maroon or reddish-purple, globose, three- 

eighths of an inch in diameter, few- to many-seeded, edible; seeds dis- 

tinctly wing-margined, with the inner coat, as seen through the gelatinous 

covering, longitudinally dotted. 

It will be seen that this plant approaches both R. glutinosum, Benth., 

and Ii. sanguineus, Pursh, though its nearer aftinitv is with the latter. It 

is distinguished from the former in being fewer-flowered, having shorter 

racemes and a rounder berry, and from the latter bv its shorter racemes, 

relatively shorter bracts and longer pedicels, and erect calyx-lobes. It 

may prove to be a mere variety of J!. saninittu-nut, though I think it sufli- 

ciently distinct to bear the name of its zealous discoverer, Professor Wolf. 

Habitat—Rocky places, at twin Lakes and Mosquito Pass, al an alti- 

tude of from 10,000 to 11,000 feet. 

CRASSULACEiE. 

TILLJEA ANGUSTIFOLIA, Nutt,—Twin Lakes, Colorado (972, 326). 

SEDUM RHODIOLA, DC.—South Park, Colorado (771). 

SEDUM WRIGHTII, Gray.—2-6' high; stems ascending from a decum- 

bent base; radical leaves 2-4" long, obovate-spatulate, slightly pulveru- 

lent, margin whitish, very slightly denticulate; stem-leaves (and stem) 

purple-tinged, lanceolate, 3-5" long; inflorescence densely cymose, secund; 

petals 5, white, with a tinge of red, apiculate, twice as long as the obtuse 

sepals; carpels abruptly contracted into a long, slender style.—Mount 

Graham, Arizona, at 9,000 feet altitude, sending its fibrous roots down into 

the crevices of the damp rocks (756). 

SEDUM RHODANTHDM, Gray.—Colorado (769, 326). 

SEDUM STENOPETALUM, Pursh.—South Park, Colorado (770). 

HALORAGE^. 

HIPPURIS VULGARIS, L.—Colorado, not rare (118). 

CALLITRICHE VERNA, L.—Twin Lakes (314). 

CALLITRICHE AUTUMNALIS, L— Rio Grande at Loma, Colorado (987). 
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CUPHEA WEIGHTII, Gray (PI. Wright. 2, p. 56).—Annual, 6-12' high, 
unbranched; stem, pedicels, and capsules viscidly pubescent or hispid; 
leaves lanceolate to oblong, 6-10" long, petioled, gradually reduced to 
bracts, glabrous or nearly so ; flowers either solitary or two or three in the 
axils; calyx with an inconspicuous spur, 3" long, naked in the throat; pedi- 
cels 3" long; purple petals hardly 2" long; stamens included; anthers, 
style, and seed smooth.—Sanoita Valley, Arizona (630). 

LYTHEUM ALATUM, Pursh, var. LANCEOLATUM, T. & G.—" Leaves lan- 
ceolate or elliptical, mostly opposite or whorled, acute at the base, often a 
little petioled, the upper ones much crowded, often shorter than the flowers" 
(T. & G. Fl. N. Am. p. 481).—Nevada. 

Var. LINEARIFOLIUM, Gray. (X. Californicum, T. & G.)—I have a set of 
specimens (309) from Ash Creek, Arizona, differing, so far as I can see, 
from this form in nothing except that the accessory calyx-teeth are not 
quite obsolete. 

ONAGRARIE.E. 

EPILOBIITM ANGUSTIFOLIUM, L.—Colorado (143); Mount Graham, 
Arizona, at 9,000 feet altitude (438). 

EPJLOBIUM LATIFOLIUM, L.—Twin Lakes. Altitude, 9,600 feet, Wet, 
rocky places. August. We have in the collection the extreme forms of 
broadly lanceolate and narrow, lanceolate-linear leaves, with all gradations 
between.    (142.) 

EPILOBIUM TETRAGONUM, L—Twin Lakes, Colorado (145, 153, 156); 
Nevada and Utah. 

EPILOBIUM COLOEATUM, Muhl.—Colorado (154). 
EPILOBIUM PALUSTEE, L. var. j3. ALBIFLOEUM, T. & G.—(156 bis.) 

These specimens were intermixed with 156 in the retained collection. So 
plainly marked were their characteristics—i. e., leaves entire, lance-linear, 
obtuse; stem few-flowered; flowers almost white; capsule hoary, at first almost 
sessile, afterward with a long pedicel—that I am half inclined to keep the 
form distinct as a species. Except for its manifesting little or no tendency 
to branch, it would be exactly E. rosmarinifolium of Pursh, VI 1, p. 259.— 
South Park, Colorado.    Altitude, 9,900 feet. 
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EPILOBIUM PANICULATUM, Nutt—Utah; San Luis Valley, Southern 

Colorado, at 6,400 feet altitude. 

ZAUSCHNERIA CALIFORNIA, Presl.—Extending from California to East- 

ern Arizona. 

GAYOPHYTUM EAMOSISSIMUM, T. & G.—Nevada; Colorado (150, 146, 

147). 

GAYOPHYTUM EACEMOSUM, T. & G.—Utah. 

CENOTHERA BIENNIS, L.—Utah and San Luis Valley, Colorado (131, 

141).    Var. grandiflora, T. & G.—Nevada, 

Var. HIRSUTISSIMA, Gray. {(E. Hoolceri, Torr. & Gray.)—Close to the 

last—i. e., var. grandiflora—hut with a very hirsute ovary.—Sanoita Valley, 

Arizona (658). 

CENOTHERA SINUATA, L., var. GRANDIFLORA, S. Watson.—A poor specimen 

of what I take to be the above is found in the collection from Arizona, 

though I find it has hardly free tips to the calyx-lobes, and the flowers are 

nodding in the bud; seeds not seen. In this and the next species, there is 

a great difference in the length of the styles in plants from the same imme- 

diate locality, though it hardly suggests the idea of dimorphism. 

CENOTHERA PINNATIFIDA, Nutt.—Usually erect and somewhat branched, 

canescently pubescent and more or less hirsute; lower leaves petioled, entire, 

serrate or pinnatifid, upper ones linear-lanceolate, deeply and somewhat 

irregularly pinnatifid; capsule sessile, linear, tapering,hirsute, l'long; calyx- 

tube slender, dilating gradually, 2' long; petals white or rose color, 1' in 

diameter; calyx-lobes reflexed, not more than l'long, tips hardly free ; seeds 

yellow, strongly pitted, slightly apiculate and oval.—Southern Arizona 

(318, 377); Colorado (125). 

CENOTHERA TRICHOCALYX, Nutt.—Erect, 4° high, tomentose or somewhat 

canescent, hirsute; leaves sessile, tapering (in my specimens) into a petiole, 

oblanceolate, sinuate, denticulate; capsule sessile, linear, tapering up wan 1 

slightly ; seeds in a single row; calyx-tube If long, calyx-tips free, throat 

naked; petals yellow, 1J' long. Mr. Watson, to whom I am so greatly 

indebted, doubtfully assigns this rather rare plant here, adding in his 

remarks that it is 1068 of Wright,—Willow Spring, Arizona, at 7,195 feet 

altitude (223). 
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OENOTHERA ALBICAULIS,   Nlltt. Utah. 

Var. RUNCTNATA, Engelm.—Glabrous or canescentJy pubescent, much 

branched, often from the decumbent base ; leaves sessile, or nearly so, 

narrowly lanceolate, sometimes entire, but more frequently runcinately 

pinnatifid in their whole length.—Arizona, Dr. Oscar Loew. 

(ENOTHERA CORONOPIFOLIA, T. & G-.—Twin Lakes, Colorado, at 9,500 

feet altitude (126). 

(ENOTHERA ROSEA, Ait—Slender, branching from the base, sparingly 

puberulent; leaves lanceolate, tapering rather gradually to the apex, attenu- 

ated into a petiole % long, entire or repandly denticulate; capsule ovate, 

4-angled and 4-ribbed, 3-6" long; calyx-tube 4" long, longer than the 

lobes; petals bright rose color, equal to or somewhat shorter than the calyx- 

tube ; seeds nearly smooth.—Cienega (near Tucson), Ariz. (563). 

(ENOTHERA CiESPiTOSA, Nutt.—Acaulescent, or with a very short stem, 

about 5' high, more or less hirsute, especially on the margins and principal 

veins of the leaves; leaves broadly lanceolate, 2-8' long, attenuate into a 

long petiole, rather acute, irregularly and sometimes deeply sinuate-toothed; 

calyx-tube 2-5' long, tips of the lobes united in the bud; capsules oblong, 

over an inch in length, strongly ribbed; "seeds in 2 rows in each cell, oval- 

oblong, not angled, very minutely and densely tubercled upon the back 

with thin flattened processes and with a narrow, longitudinal furrow on 

the ventral side."—South Park, Colorado, at 9,900 feet altitude (132). 

(ENOTHERA TRILOBA, Nutt.—Calyx-tube 2-7' long; tips of the lobes 

free; petals obovate, J-2' long (the specimens giving so unusual a size 

of flower were from Willow Spring, Arizona) ; capsule 4-toothed, at the apex 

broadly 4-winged; seeds 1-1 J" long, angled, obscurely but densely tuber- 

culate.—Willow Spring, Arizona (239); Denver and Twin Lakes, Colo- 

rado (123). 

(ENOTHERA NUTTALLII, T. & G. 

(ENOTHERA HETERANTHA, Nutt.—Utah. 

(ENOTHERA HARTWEGI, Benth.—Suffruticose, usually about a foot high, 

branched (especially above); bark frequently shedding, as in (E. Californica, 

pubescent, though sometimes glabrous; leaves lanceolate, entire or irregu- 

larly repandly denticulate,somewhatciliate, 8"-l J' long; calyx-tube variable, 



about 2' long, broad in tin- throat: petals yellow, C-12" long: capsule .',-T 

long, hairy, though attenuated toward the base: seeds oval, indistinctly 

tubereulated; stamens shorter than the petals ; stigma discoid.—< lamp BoWie, 

Ariz. (460). Var. LAVANDUL^JPOUA, S. Watson. (CEnothera lavandvlafolia, 

T. & G.)—Much smaller; leaves linear, hairy, obtuse, 4-12" lung: calyx- 

tube much more slender and the "calyx-segments less attenuated above".— 

Collected by Dr. Loew in Arizona. Widely different in appearance. Var. 

Fendkri, S. Watson, may be usually known at a glance by being glabrous, 

having oblong lanceolate leaves and larger flowers, with a broad throat. It 

comes from the same region. 

CENOTHERA GREGGII, Gray (PI. Fendleri, p. 40).—''Scarcely more 

than a variety of the last.    More shrubby and diffuse, low, viscidly pubes- 

acutish, 3-6" long, capsule V long."—(WATSON, Proc. Am. Acad, viii, p. 

590.)    Arizona. 

(ENOTHERA ALYSSOIDES, Hook. & Arn.—Utah. 

CENOTHERA BOOTHII, Dougl.—Nevada. 

CENOTHERA SCAPOIDEA, Nutt.—Utah. Also, var.purpurasco/s. "Flowers 

larger, pinkish-white or purplish, rarely yellow, tube 2-3" long; petals 3-4" 

long."—(Watson.)    Nevada.* 

GAURA COCCINEA, Nutt.—Perennial, from a woody root, canescent; 

leaves lanceolate or linear, entire or irregularly sinuate dentate, A-1^' long; 

bracts persistent, about as long as the mature fruit; reflexed calyx-lobes a 

little longer than the tube; style pilose at base: stigmatic indusium annular. 

margin entire or nearly so; fruit canescent, contracted in its lower third 

into a-thick terete neck.—Nevada, Arizona, and Colorado (160, 161). 

Smooth form (159), Colorado. 

GAURA sp.?, No. 233.—Willow Spring, Arizona, 7,195 feet altitude. 

In the absence of proper fruit, on which I must depend to aid in assigning 

this specimen to a place, I felt inclined to regard it as merely a form of G. 

a, which the structure of the flower much resembles.   Dr. Gray (who 

It is bat just that I should state (what is, however, obvious) that in describing the species of 
x I have drawn largely upon Mr. Watson's admirable monograph of the genus. See Proc. Am. 
»L viii, pp. 573-618. 
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has it, without fruit, from Dr. Palmer, obtained in New Mexico) is inclined 
to regard it as G. Drummondii. I believe it will prove distinct from either, 
in which case it might appropriately bear the name of G. Palmeri. 

GAURA PARVIFOLIA,TOIT. (in Ann. Lye. New York, 2, p. 200). (G.coccinea, 
Nutt., var. of T. & G.)—Perennial, much branched from the base; branch- 
lets, leaves, and fruit hoary puberulent; leaves J-f' long, linear, irregu- 
larly and sparingly denticulate; calyx-tube 3-5" long, a little longer than 
the lobes; stigmatic indusium deeply 4-lobed, and slightly folded around the 
lobes of the stigma; appendages to the filaments rather large, 1" long; 
mature fruit suddenly contracted into a thickish neck at its lower third, 
above acutely 4-angled, intervening faces deeply concave, apex obtuse, 
acute, or even apiculate; style at base slightly villose. Evidently the 
nearer affinity of this plant is with G. coccinea, but since in addition to its 
smaller leaves the stigmatic indusium is constantly 4-lobed, I feel bound 
to keep up the distinction and restore the old name. The bracts too are 
smaller than in G. coccinea, and not caducous as in G. Drummondii, to which 
it has also some points of resemblance.—Cottonwrood and Camp Grant, 
Ariz. (349). 

GAURA SUFFULTA, Engelm. (PL Lindh. p. 196).—1-2° high, villose, 
bearded with long, spreading hairs; branchlets, flowers, and bracts glabrous; 
leaves smoothish, lanceolate, attenuated at either end, repand-denticulate, 
lower ones broader, petioled; rachis roughened by the adnate pedicels from 
which the fruit has fallen; fruit ovate-pyramidal, glabrous, acutely four- 
angled, sides concave and hardly roughened. Flowers sometimes tri- 
merous; appendages at the base of the filaments rather large; stigmatic 
indusium 4-parted and free (its tips at least) from the stigma.—Arizona. 

GAURA PARVIFLORA, Dougl.—Valley of the Gila, Arizona (768) ; Utah. 

LOASE.3E. 

CEVALLIA* SINUATA, Lagasca.—Genus of a single species so far as 
known.—Limestone rocks, Camp Bowie, Ariz. (480). Stings the hand like 
a genuine nettle. 

* CEVALLIA, Lag.—Tube of the plumose calyx short,   obloug; 5 linear lobes erect.   Petals 5, 



CATALOGUE, 125 

PETALONYX THURBERI, Gray (Bot. Mexican Boundary, tab. 22).—South- 

ern Nevada. 

PETALONYX NITIDUS, Watson (Amer. Naturalist, 7, 300).—Differing 

from the above in having its leaves distinctly petioled, serrate, " vitreous 

and shiny" and nearly alike in size (1-1 \' lung) to the ends of the 

branches. Flowers also are in short, dense, cymose panicles.—Also 

from Southern Nevada.—PLATE IV. Fig. 1. Branch nearly natural size. 

2. Flower. 3. A single petal. 4. Diagonal section through pistil allow- 

ing the single suspended ovule and two calyx-lobes. All except the branch 

enlarged. 

MENTZELIA NUDA, T. & G.—6-18' high, very rough, with short, 

almost cartilaginous bristles, usually branched from the root; leaves 

linear or lanceolate, nearly entire, or deeply pinnatifid; exterior filaments 

more or less dilated, antheriferous; petals nearly or about twice as 

long as the linear calyx-segments; seeds very numerous, winged, and 

somewhat flat—Colorado (764, 765); Fort Wingate, N. Mex., Professor 

Loew, coll. 

MENTZELIA ASPERA, L.—Annual; usually slender leaves, 3-lobed (the 

terminal lobe largest, irregularly toothed); petioles 4" long, slender; flowers 

sessile or nearly so; petals 2" long, equalling the subulate calyx-teeth; 

capsule 1/ long, regularly club-shaped. The few flattish seeds pendulous, 

under the lens marked with curved longitudinal lines. Not winged.— 

Sanoita Valley, Arizona, at 6,000 feet altitude (642). I had doubtfully 

named this M. albkaidis, Dough, but from Mr. Watson's description in Fl. 

Cal. 1, p. 235, have assigned it here. Number 928 of Thurber's collection 

is in part the same, but is under 31. albkaidis. 

MENTZELIA ALBICAULIS, Dougl.—Colorado (768) ; Nevada. 

MENTZELIA L^EVICAULIS, T. & G.—Utah. 

linear-oblong, pilose, 2-lobed at base, connective produced beyond the anther-cells into an elongated 
sob-inflated process. Staminodia 0. Ovary inferior, 1-celled; style short, stigma ovoid. Solitary 
ovule hanging from the apex of the cell. Fruit dry, indehiseent, oblong or ohovoid, crowned by 
the calyx and corolla. Esalbuminons seed, conformed in shape to the cell; testa membranaceous, 
smooth; cotyledons amygdaline; radicle very short the habit of Scabiosa, can- 
escent-pubescent, setose,   • smaller ones short, thick 
[transversely tnbercnlar roughened] ; bark white, shining. Sessile leaves alternate, sinuate-pinnatifid. 
Flowers terminating the  peduncles, aggregated  in hemispherical heads, silky hirsute.     Involucre of 
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ELATERIUM* WRIGHTII, Gray (PL Wright. 2, p. 61).—Stem slender, 
pubescent; leaves reniform or cordate, obscurely 5-lobed or angled; sinus 
deep; apex sometimes distinctly triangular-acuminate, slightly scabrous on 
the under surface and nearly smooth above; margin ciliate, and sometimes 
slightly and remotely denticulate; male flowers rather few, in a slender 
raceme, on capillary pedicels, abundantly covered with minute, globular, 
stalked glands (the pedicels of which are manifest on the margins of the 
corolla-lobes) ; corolla adnate to the calyx, the lobes of which are reduced 
to mere teeth; fruit 1-1 J' long, 6" in diameter, covered with glandular, 
hairy prickles.—Cienega, Ariz. (581). Beyond doubt identical with 951 of 
Mex. Bound. Survey. 

ApODANTHERAf UNDULATA, Gray (PI. Wright. 2, p. 60).—Trailing vine, 
several feet long. Fruit 3-4' in diameter.—Valley of the Rio Grande and 
Eastern Arizona (373). 

CucuRBiTAt DIGITATA, Gray (PI.Wright. 2,p.60).—" Root large, fleshy; 

* ELATERIUM, Linn.—Flowers monoecious. Male flowers in a long raceme. Calyx-tube orceolate, 
campannlate, or elongate-cylindrical. Corolla salver-shaped, tube short or elongated, inflated, or 
(j liiitlri.sal; lobes oblong, linear or lanceolate. Filaments united into an elongated column; anthers 
united into a small oblong or globose head; linear cells sigmoid, flexnose; connective sometimes 
produced beyond the cells. No rudiment of an ovary. Female flowers solitary. Calyx and corolla as 
in the male flowers. No rudimentary stamens. Ovary obliquely ovoid, rostrate, hispid, or echinate, 
1-6-celled, often 3-celled with 2 cells many-ovuled and the third empty, rarely 4-celled with one or two 
of t!u m empty, or with 4 small cells, 2 above and 2 below ; style columnar or filiform, contracted under 
the large capitate stigma; ovules in cells 2-mauy, or a single ovule in each of the cellules. Fruit 
obliquely ovoid, rostrate, gibbous, fleshy, 1-many-celled ("dehiscent at the apex," Gray). Seeds flat, 
with the margins often crenulate.—Annual, climbing herbs, smooth or pubescent. Leaves cordate, entire, 
lobed or parted.   Tendrils 2-3-parted.—BENTHAM & HOOKER. 

tAPODANTHERA, Am.—Flowers monoecious or dioecious. Male flowers racemose. Tube of the 
calyx funnel-shaped or cylindrical, dilated at the base, lobes 5, subulate. Corolla rotate, deeply 5-parted : 
segments oblong or linear. Stamens 3 or 4, sessile iu the throat of the calyx; anthers linear, connate in 
the middle; one, or two 1-celled, the remainder 2-celled, cells nearly straight, connective not produced. 
No rudimentary ovary. Female flowers solitary. Calyx as in the male, bur more orceolate. Corolla 
like the male. No rudimentary stamens! Ovary ovoid, with 3placentas; style columnar,with a3-lobed 

:1. Fruit fleshy, ovoid.—Climbing or prostrate herbs, pubescent 
or hispid. Leaves round, reniform, entire, or somewhat lobed. Flowers rather large, yellow.—BEX- 

THAM & HOOKER. 

JCUCURBITA, Linn.—Flowers monoecious, all solitary. Male flower:—Calyx-tube cai 
rarely elongated, lobes 5; simple or foliaceous. Corolla campannlate, cleft to or below the middle. 
Apices of the lobes recurved. Stamens 3, inserted in the bottom of the calyx; filaments free; 
anthers linear, confluent into a head, one, 1-celled ; two, 2-celled; cells elongated, sigmoid flexuose. 
No rudiments of an ovary. Female flowers:—Calyx and corolla as in the male. Three rudimentarj 
stamens in the bottom of the calyx. Ovary oblong, with 3 placentas; style short, stigmas 3, 2-lobed 
or forked;  ovules  many, horizontal.     Fruit a berry, fleshy,  often  with  a  thick rind,  indehiscenl 



branches prostrate, running 10-2 

2-4" wide and 3' long; lower len 

Corolla yellow, 3' long, funnel-sha 

green, with white, longitudinal sti 

BY DR. GEORGE ENOELMANN. 

MAMILLARIA (CORYPHANTHA) VIVIPARA. Haworth. Engelm. in Watson's 

Bot. King's Expl. 117.—A common plant on the Western plains from the 

Missouri to Texas, extending in the mountain regions as far west as Arizona 

and South Utah, the large, deep rose-colored or purple flowers, with fringed 

sepals and lance-linear, acuminate petals, green, oval lurries, with light 

brown, pitted seeds, readily distinguish the Bpecies. The form of the plains 

is lower and often densely cespitose-spreading; the mountain plant is often 

simple and larger. The largest form, which comes from Arizona, I had at 

one time distinguished as M. Arizonica, but must now consider it as only a 

gigantic vivipara, 3-5' high, 4' in diameter, with spines often over 1' long 

on rather broad and spreading tubercles. Rothrock, 1874, (203), is a smaller 

form, from Camp Apache, Ariz. 

MAMILLARIA (CORYPHANTHA) CHLORANTHA, n. sp.—Similar to the last, 

but with broader yellow petals; stems oval to cylindrical, 3' wide, some- 

times 8-9' high; tubercles compressed from above: 2(>-2o outer spines gray, 

almost in 2 series; 6-8 or 9 inner ones stouter, £-1' long, reddish or 

brownish only at the tip; flowers yellowish or greenish-yellow, crowded on 

the top of the plant, 1^' long and wide, often 1-2 small, fringed sepals on 

the ovary (which also occasionally is seen in vivipara); sepals lanceolate, 

fringed; petals lanceolate or linear-lanceolate, acute, denticulate; 7-!» 

whitish stigmas, erect-spreading.—Southern Utah, east of Saint George, Dr. 

Parry.    I. E. Johnson. 

ECHINOCACTUS WISLIZENI, Engelm.—Very large, often over 3° high 

and half as much in diameter; at first globose, then ovate to  cylindrical. 

Leaves cordate at base and lobed.    Tendrils 2-mauy-cleft.   Flowers large, yellow.   Fruit often very 
large.—BENTHAM & HOOKEK. 
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with 21-25 rather sharp ribs; the large linear-oblong areolae (very woolly 
when young) bear three kinds of spines, first, 4 very stout, annulated, reddish 
ones, 1J-2J' l°n»? the 3 upper ones straight, the lower one hooked; second, 
3-5 lower and usually 3 uppermost spines, slender, but straight, stiff, and 
annulated, of reddish color; third, 12-20 whitish, bristle-like, flexuous, 
lateral spines: flowers 2-2J' long, 1J wide, yellow, outside greenish with 
purple-brown; ovary and fruit imbricate^ covered with numerous (50-60) 
cordate or reniform crenulate sepals; sepals of tube oblong, ciliate; petals 
broadly linear, crenate, bristle-pointed; style deeply divided into 12-18 
linear stigmas; seeds 1" long or over, reticulate or shallow-pitted.—Southern 
New Mexico. 

Var. LE COXTEI. (E. Le Contei, Engelm.)—At last clavate from a slender 
base; lower central spine more flattened, curved or twisted, but not hooked; 
flower rather smaller and with fewer parts.—This is the Western form, from 
South Utah and Arizona to and beyond the Colorado River. Dr. Rothrock 
collected, at Camp Rowie, Ariz., a peculiar form (492), which may repre- 
sent another variety, decipiens: globose, 1° in diameter; spines shorter and 
fewer, no straight spines above the 4 central ones, none longer than 1—1^ 
inches; 10-15 thin flexuous spines on side and upper end of areolae; only 
20-25 sepals on ovary. 

ECHIXOCACTUS POLYCEPHALUS, Engelm. & Rigel. (see Watson in Bot. 
King's Expl.117).—From the Mojave region to Southwestern Utah. The 
numerous spiny-bristly sepals, and the linear, acute, yellow petals almost 
hidden in a dense cottony wool. 

ECHINOCACTUS WHIPPLEI, Engelm. & Bigel; Watson, I. c. 116.—On 
the Lower Colorado River and northward into Utah. 

CEREUS (ECIIIXOCEEEUS) EXGELMAXXI, Parry; Watson, /. c. 117.— 
Throughout Arizona and into Utah and Southern California. Flower 
purple, open only in mid-day sunshine.—Camp Bowie (1002), Mrs. Major 
Sumner.    Flower only.    May be this or an allied species. 

CEREUS (ECHINOCEREUS) PHCENICEUS, Engelm.—Globose or oval heads, 
2-3' high, about 2' in diameter, several to a great many (sometimes over 
100) from one base, 8-11-ribbed; 8-15 slender, but straight, stiff, and 
very brittle spines in each bunch, J-1&' long, 1-3 of them more central and 



a little stouter; deep red flowers. 1J-2J' long, half as wide, open equally 

day and night, spatulate, rather still' petal*, rounded at tip.—Fn.m Weal 

Texas to Southern Colorado and Arizona, as far west as the San Francisco 

CEREUS (ECHIXOCEREUS) TRIGLOCHIDIATUS, Engelm.—Few (2-5) 

globose or oval heads, 2-4' high, 2-2]  thick, &-7-ribbed;   areola more 

distant than in the last; spines fewer, onlv .'»-(!, flattened or angular, 

usually curved, about V long; flowers same as in last.—New Mexico, Santa 

F6-, 1874, Rothrock (39). C. gonacanthus, Engel. & Bigel., which extends 

from New Mexico to the Arkansas River and westward to Znfii, and is 

characterized by its stouter, longer, and more numerous spine.-, mav 

belong to this Bpecies; and perhaps both, With numerous other so-called 

species, which vary only in the number of the ribs, the number or form of 

the spines, and the closeness of the spine-bunches, but have all similar 

flowers, may have to be considered as forms of one polymorphous tvpe 

(C. phceniceus). 

OPUNTIA (PLATOPUNTIA) BASILARIS, Engelm. & Bigel.—A low plant, 

with broadly obovate, often retuse or fan-shaped joints, branching mostly 

from the base, pubescent, as well as the fruit; areola? very close, without 

spines, but densely covered with short, yellowish-brown bristles; flowers 

large, rose-purple; fruit dry, subglobose, with rather few, large and thick 

seeds.—Southeastern California to Arizona. Distinct from all other species 

of this region by its mode of growth, its pubescence, the absence of spines 

proper, and the very large (3J-5" wide) seeds. The large purple flowers, 

which in the season completely cover the plant, make a beautiful show. 

OPUNTIA (PLATOPUNTIA) MISSOURIEXSIS, DC.—Santa Fe, N. Mex., 

1874, Rothrock (6). Common from the plains of the Missouri into the 

mountains. A low, very spiny (whence NuttalPs name, 0. ferox) species, 

with vellow or sometimes (on the Upper Arkansas plains) purple flowers, 

and dry spiny pods, which contain large, much compressed, and broadly 

margined seeds.—Several more, probably halt'a dozen, flat-jointed Opuntia 

have been noticed in Arizona, some prostrate and with smaller joints; 

others tall, erect, with large joints (to a foot or more in length), many 

of them very spiny; of them not much is known, as the plants are difficult 

9 BOT 
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to preserve and flowers and fruit have not often been found or collected. 

Full notes, living joints, good fruit and seed, and pressed flowers are 

desirable, to make us sufficiently acquainted with these plants. The best 

method of preserving the flowers is to split them open before attempting to 

dry them. Living plants or joints are very valuable, but alone are not 

sufficient, because in cultivation they very rarely flower and scarcely ever 

bear fruit. 

OPUNTJA (CYLINDROPUNTIA) CLAVATA, Engelm.—A low, cespitose plant, 

with short (1-3' high, 1' thick), clavate, ascending, strongly tuberculate 

joints, the upper areolae bearing 4-7 ebony-white, flattened, striate spines, 

surrounded by a number of smaller, bristly ones; yellow flowers, 2' wide; 

dry, yellow, oval pod, covered with numerous, large, woolly, and long-bristled 

areolae.—El Rito, New Mexico, Rothrock, in 1874 (92). Also about Santa 

F^, etc. 

OPUNTIA (CYLINDROPUNTIA) PULCHELLA, Engelm. (see Watson's Bot. 

King's Expl. 119; Simpson's Report, Botany, t. 3).—A very small, purple- 

flowered species of Nevada. A flower brought home by Mr. BischofF was, 

by a singular error, enumerated in the Catalogue of 1874 as Cereus viridi- 

florus. 

OPUNTIA (CYLINDROPUNTIA) ARBORESCENS, Engelm. (see Watson, /. c. 

120).—Cuero, New Mexico (101), Rothrock, in 1874; Cienega, South Arizona 

(near Tucson), the same (584); and from Camp Bowie, Ariz. (1002), by 

Mrs. Major Sumner. This handsome species extends northward to the 

plains of Colorado and Pike's Peak, covering extensive tracts. Remark- 

able for its horizontal, often whorled, branches; purple flowers, 2-2 £' in 

diameter; ovary often with some spiny bristles, which at maturity disap- 

pear. The skeleton, as the cactus wood is rather fancifully called after the 

soft tissues have rotted away, forms a heavy, hollow cylinder, with regular 

rhombic holes or meshes corresponding to the tubercles and spine-bunches 

of the plant, and makes excellent canes. This species is closely allied to 

the Mexican 0. imbricata and O. decipiens, arborescens being the northern, 

larger-flowered form, but the seeds are different. 

OPUNTIA (CYLINDROPUNTIA) BIGELOVII, Engelm.  (Pac. R. R. Rep. 4, 
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Bot. 50, t. 19).—An erect, bushy plant, 10-12° high, with oval or sub- 

cylindric joints, bearing on short oval tubercles 3-5 large (!' long) and 

many smaller spines, the larger ones loosely covered by glistening, whit- 

ish sheaths; purple flowers, small, 1 inch wide; fleshy, greenish berry, 

numerous small and very irregular seeds, or often abortive; wood a wide, 

fragile tube with short meshes. 

OPUNTIA (CYLINDEOPUNTIA) TESSELLATA, Engelm.—Very bushy, from 

a stout trunk, with solid wood, sometimes several inches thick; ultimate 

branches as thick as a swan's quill, covered with angular, flattened, ashy- 

gray tubercles, the uppermost bearing at their upper end single, long, loosely 

yellow-sheathed spines; flowers small (about J of an inch wide), yellow; 

small fruit, oval, covered with long, soft, brown bristles. Pac. R. Rep. I c. 

t, 21.—On both sides of the Lower Colorado River, 6-7° high; the yellow, 

shining spines, crowded on the upper end of each year's growth, together 

with the scale-like tubercles, give the plant a singular and striking appear- 

ance. 

There are several other cylindric Opuntia: in Arizona, not collected in 

these Expeditions, and for the most part only imperfectly known. It is 

desired to direct attention to this interesting group, which, on account of the 

bulky forms and forbidding armament, are too much shunned by travellers.— 

Opuntia echinocarpa, Engelm. & Bigel., is a low and very spiny bush, with 

yellowish flowers and dry, spiny fruit. Opuntia acanthocarpa, Engelm. & 

Bigel, is taller, with elongated tubercles, or rather ridges, copper-colored 

flowers, and dry fruit bearing few, but stouter spines. 0. mamillata, 

Schott, and fulgida, Engelm. & Bigel., are allied to 0. Bigelovii, with 

thick tubercles or prominent crests, the former with small, the other 

with numerous long and shining, sheathed spines; fruit often abortive. 

Good specimens with flower, fruit, and good seed of the same plant 

(so that mixing species and forms may be avoided) are very desirable, 

as we know scarcely anything more about them than what the botanists 

of the Mexican Boundary Commission (often at the most unfavorable season) 

could find out, twenty-five years ago. Opuntia leptocaidis, DC. (O.frutes- 

cens, Engelm.), the most slender Opuntia known, bushy, with branches like 

pipe-stems, small yellow flowers, and red, somewhat fleshy berries, is common 
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from North Mexico, through Texas, to Arizona. It has been said that its 
flowers, contrary to the habit of the genus (which has diurnal flowers—i. e., 
open in sunlight), are nocturnal, which, however, is now positively denied. 

FICOIDEiE.* 

MOLLUGO VERTTCILLATA, L.—Point of Mountains, Arizona (723). 

UMBELLIFER^E. 

ERYNGIUM WRIGHTII, Gray (PL Wright. 1, p. 78).—Erect, smooth, 
pale, somewhat branched; lower leaves narrowly spatulate, regularly pec- 
tinate or toothed, with each tooth terminating in a bristle; stem-leaves 
lanceolate, 3-5' long, deeply cleft, with the divisions terminating in a bristle; 
upper leaves shorter, more deeply and palmately parted; petals blue, with 
a long, inflexed point; leaflets of the involucre longer than the head; inner 
bracts slightly exceeding the flowers.—Sanoita Valley, Arizona (603), at 
6,500 feet altitude. 

MusENiUMf TRACHYSPERMUM, Nutt.—Branching from the base; radical 
leaves ascending, petioled, pinnately parted, with the segments pinnatifid; 
rachis broad, 1—2" ; fruit nearly as broad as long, and slightly roughened; 
involucel of 8-10 leaflets, 2-4" long, narrow, but slightly dilated up- 
ward.—Colorado (726). 

CICUTA MACUI.ATA, L.—Nevada and Utah. 
CARUM GAIRDNERI, Benth. & Hook.—Nevada, where, as in Utah, the 

tubers are an important article of food with the Indians. 

* FICOIDEJE.—"A miscellaneous group, chiefly of fleshy or succulent plants, with mostly opposito 
leaves and no stipules ; differing from Caryophyllacew and Portulacacem by having distinct partitions to 
the ovary and capsule (which are therefore 2-many-celled); the petals and stamens sometimes numerous 
in the ruanuer of Cactacece (but the former wanting in most of the genera); agreeing with all these 
orders in the campylotropous or amphitropous seeds; the slender embryo curved partly or completely 
round a mealy albumen."—Fl. Cal. p. 250. 

tMTJSENTOM, Nutt—Calyx-teeth conspicuous. Petals clawed, obovate, point inflexed. Stylopodia 
small, depressed, Btj lea rather short. Fruit ovate, slightly compressed on the side, commissure rather 
broad; carpels 5-angled, a little compressed on the back, with the primary ribs filiform, rather promi- 
nent, lateral ones contiguous. VittaB many. Carpophore bifid. Seed compressed a little on the back, 
with the sides a little incurved.—Perennial, csespitose herbs, branching from the base, smooth. LeaveB 
pinnate or bipinnatifid, segments pinnatifid. Many-rayed umbel compound. Involucre none. Invo- 
lucel of a few short leaflets.    Flowers white or yellow.—BENTHAM & HOOKER. 



BERULA* ANGUSTIFOLIA, Koch. {Siumangwtifolium, L)—San Luis Val- 

ley, Colorado, in hot springs, the temperature of which is 80" Fahr., and 

in 6prtfty water at Fort Tejon, CaL, where the water has a temperature of 

62° Fahr. In neither of these locations was there much of a yearly 

variation in temperature of the water, yet in one instance, as in the other, 

the plant grew luxuriantly, the difference in the temperature of the water 

at the two places being 18° Fahr.    (782, 2G2.) 

SIUM CICUT^FOLIUM, Gmeliu. (Aplum Uneare, Bentli. SL Hook )—San 

Luis Valley, Colorado (730, 732). 

CYMOPTERUS ALPINUS, Gray.—Low annual shoots 2-.V high, from a 

perennial root; leaves bipinnatisect or hipinnatc, segments 2-t" long, linear, 

acutish, glabrous, or very minutely puberulent : scape as long as or exceed- 

ing the leaves; involucels 5-7-parted. segments linear or lanceolate, as 

long as the flowers; calyx-teeth conspicuous, subulate fruit thiekish winged, 

with the marginal ones a little wider than the others; vitta one in each 

interval and two on the commissure, all small. Flowers small, yellow.—1 have 

taken the character of this fruit from No. 213 of Hall and Harbour. The 

material, moreover, is very scanty. If, however, the specimen examined 

by me is fairly a representative one, the resemblance between it and 

(Enanthe is too obvious to escape attention, especially when we remember 

that with the other peculiarities it has no carpophore.—Griffith's Peak, near 

Georgetown, Colo., at 11,500 feet altitude (725, 731); also accredited by 

Porter to Mount Lincoln, Colorado, at an elevation of 13,000 feet. 

CYMOPTERUS GLOMERATUS, Raf.—3-8' high; caudex 1-2' high,branching 

from the summit; peduncles shorter than the leaves; leaves ternately 

divided, deeply bipinnatifid, on long petioles, which are dilated at base. 

Umbels on very short rays: involucels pahnntely parted, unilateral and 

sometimes coherent with the rays of the umbellets; flowers white; fruit in 

my specimen, No. 210, of Hall and Harbour, with marginal wings thin and 

expanded and with the dorsal ones only a little less so.    I must confess my 

•BERULA, Koch—Calyx-teeth iuiunte.    Stylopodium conical and styles short.   Fruit nearly glo- 
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inability to find any trace of carpophore, either free or 
carpels.—Denver, where in June it is quite common on the plains. 

LIGUSTICUM MONTANUM, Bentham & Hooker. (Thaspium? montanum. 
Gray.)—1-2° high, often branched; leaves twice ternately divided; lobes 
linear, linear-lanceolate, or lanceolate, 9-18" long; petioles 1-4' long, widely 
dilated into a sheath toward the base; fruit variable, oval or broadly oval, 
marginal wings broader than the others, or sometimes the dorsal as much 
dilated as the marginal; vittse single or double in each interval; involucre 
none; involucels of 5-9 setaceous bracts, which are 2-4" long; flowers 
bright yellow.—Central Colorado, reaching as high as 12,000 feet altitude 
(716, 719, 720, 724), and in Arizona, at Willow Spring, at 7,195 feet 
altitude (253). In the majority of cases in my specimens, one carpel has 
entirely, or almost entirely aborted. 

LIGUSTICUM APIIFOLIUM, Benth. & Hook.—Twin Lakes, Colorado (717). 
THASPIUM TBIFOLIATUM, Gray.—South Park, Colorado (727). 
ANGELICA WHEELERI, Watson (American Naturalist, 7, 301).—"Tall 

and stout, roughly puberulent, leaves biternate; leaflets ovate-oblong, 
2-3' long, acute, incisely serrate, the teeth broad and mucronate, middle 
leaflets petiolulate; umbels naked; rays numerous, unequal, becoming 2-5' 
long; pedicels and ovary hispid; petals apparently white; fruit broad- 
elliptical, 3" long, sub-pubescent, the dorsal wings thick, narrower than 
the lateral ones, Utah." 

ANGELICA LINEARILOBA, Gray (Proc. Amer. Acad, vii, p. 347).—South- 
ern Sierra Nevada, at 9,500 feet altitude (355). 

AECHANGELICA GMELINI, DC.—Twin Lakes, Colorado (712). 
FERULA MULTIFIDA, Gray (?).—From Utah, the Expedition has simply 

the leaves of what Mr. Watson doubtfully refers here. 
PEUCEDANUM SATIVUM, Benth. & Hook. (Pastinaca sativa, L., Gray's 

Manual.)—Utah.    Introduced. 
HERACLEUM LANATUM, Michx.—Twin Lakes, Colorado (713), and New 

Mexico ?    Hance. 
CORNACE^. 

CORNUS PUBESCENS, Nutt.—Utah. A specimen from Loma, Colorado, 
is doubtfully placed here.    Specimens too poor.    (79.) 
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"GARRYA* FLAVESCENS, Watson (Am. Naturalist, 7, 301).—Silky- 

pubescent, with straight, appressed hairs ; leaves yellowish, elliptic-oblong, 

acute at each end, 1-2J' long, glabrate above, entire, revolute on the 

margin; petioles 3-6" long; aments pendulous, the bracts broad-ovate, 

connate, foliaceous, acute or the lower ones acuminate, 6-10 pairs; sterile 

aments rather loose, 1-2 inches long, the flowers 1-3, on pedicels equalling 

or exceeding the ample bracts; fertile aments crowded, 1' long, with solitary 

flowers and densely pubescent fruit.—From Southern Nevada and Utah to 

Arizona and New Mexico; growing 5-8° high." 

CAPRIFOLIACE^E. 

ADOXAf MOSCHATELLINA, L.—Leaves mostly radical, 2-3' long, tmiately 

bi- or triternate, segments again trifid; flower-stems as long as, or longer 

than, the radical leaves, with a pair of trifid leaves. Head of about five 

greenish flowers terminating the stem, the terminal flower with fewer lobes 

to the calyx and corolla, and also fewer stamens than the lateral flowers. 

Berry green.—In shaded mountain ravines in Colorado, at 11,000 feet 

altitude. 

SAMBUCUS GLAUCA, Nutt—Willow Spring, Arizona (250) ; Utah. 

SAMBUCUS MEXICANA, Presl.f—Camp Lowell, Ariz, (near Tucson); 

a small, much branched tree, 10° high and 5' in diameter; bark light brown; 

young branches and petioles densely canescent; leaves on the under surface 

less so, nearly glabrous above ; leaflets usually 5, 1^-3' long, terminal one 

* GAERYA, Dougl. ex Lindl. Bot. Reg. t. 1686.-Flowers dioecious; aments between the united 
bracts Male flowers, with a 4-parted calyx, with the spreading linear segments valvate, apices 
sometimes cohering. Petals 0. Stamens 4, opposite or alternate to the sepals, filaments free : anthers 
fixed by the base, linear introrse or laterally dehiscent. Disk and rudiments of the ovary obscure. 
Female flmcers, with the calyx-tute ovoid; lobes of the limb 2, opposite, short or obsolete. Rudi- 
ments of the stamens and disk 0. Ovary 1-celled ; styles 2, filiform and erect, or short ami recurved, 
longitudinally stigmatose within ; ovules 2, hanging parallel from the apex of the cell; funiculus elon- 
gated. Berry ovoid, crowned by the persistent styles, l-2-6eeded. Seeds oblong, compressed, testa 
membranaceous, transversly rugose. Albumen copious, fleshy ; embryo cylindrical, minute, cotyledons 
oblong, radicle terete.—Shrubs, with 4-angled branches. Leaves opposite, petioled, entire or deni irnlate, 
penninerved, evergreen, petioles connate at base. Flowers small, not articulated with the pedicel.— 
BENTH. & HOOK. 

t ADOXA, Linn. Gen. n. 501.—Leaves ternately divided. Calyx with two or three spreading teeth 
or lobes. Corolla with a very short tube, and 4 or 5 spreading divisions. Stamens 8 or 10, in pairs, 
alternating with the divisions of the corolla, and inserted on a little ring at its base. Styles 3-5, very 
short, united at the base. Ovary 3-5-celled, with one ovule in each cell. Fruit a berry.—BENTHAM, 

Handbook of the British Flora. 



generally the largest, oblong, irregularly serrate to within 6" of the acute tip; 
inflorescence corymbose, " corymb 5-rayed"; stamens two-thirds as long as 
the petals; anthers oval or somewhat cordate.   Fruit I have not seen.    (712.) 

SAMBUCUS RACEMOSA, L., var. PUBENS, Watson.—Clear Creek Canon, 
Colorado. 

SYMPHORICARPUS ROTUNDIFOLIUS, Gray (PI. Wright. 2, 66).—" Leaves 
orbicular, or ovate-rotund, small and with the branches softly pubescent; 
flowers solitary in the axils; bracteoles shorter than the ovary, and with 
the teeth of the cup-shaped calyx ovate, obtuse and glabrous; corolla 
funnel-shaped, 'smooth within, lobes longer than the stamens. 3-4° high, 
much branched; leaves 5-9" long and nearly as wide, entire or often 
repand, petiole a line or less in length."—Nevada. Not having access to 
the specimen, I quote the above original description bodily from PI. Wright. 
In vol. v, King's Eeport, Mr. Watson places this under S. montanns, H. B. 
K. Later, however, he keeps them apart in his catalogue published by this 
Survey in 1874, p. 10. 

SYMPHORICARPUS OREOPHILUS, Gray (Revis. Symph. Jour. Linn. Soc. 
vol. xiv, p. 12).—Low, branching shrub, with a loose, grayish epidermis; 
leaves oblong, obtuse, sessile or nearly so, thickish, somewhat glaucous below, 
entire or slightly undulate; principal veins below more or less pubescent, 
6-12" long and half as wide; inflorescence racemose along the short, lateral, 
leafy branchlets ; flowers rising from the axils of the leaves on short pedicels, 
which are terminated by a pair of minute bracts one-fourth as long as the 
mature capsule; ovary oval, constricted under the persistent calyx-lobes, 
which are J" long and very obtuse ; corolla cylindrical, 4-6" long, lobes J" 
long, rounded, naked in the throat, but a little hairy inside toward the 
bottom; stamens included, on very short filaments rising just above the 
sinuses; anthers oblong, apiculate; stigma 2-lobed and one-third as long as 
the corolla-tube.—South Park, Colorado (18). Leaves smaller, but plant 
bearing a general resemblance to & racemosus. 

LINN^EA BOREALIS, Gronov.—Twin Lakes, Colorado, at 11,000 feet 
altitude. 

LONICEBA INVOLUCRATA, Banks.—Colorado (19). 
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BOUVAEDIA*   HIRTKLLA,   IT.   13.   K.,   var.    QUATERNIFOLIA.   ( //.   (jHiltcrni- 

folia, DC, Prod. vol. iv, p. 365).—Low shrub, often much branched; older 

shoots clay-colored, younger dark green and pubernlent; leaves Bhort-peti- 

oled, thickish, lanceolate to broadly oval, acute, commonly three in a whorl, 

sometimes more, or again reduced to two, opposite slightly hispid on upper 

surface, nearly glabrous on lower (except on the principal veins), and filiate 

on the margin, 1-2' long, 5-10" wide; corymbs trichotomous. Corolla 

12-18" long, glandular puberulent, smooth or nearly so in the throat, lobes 

1-2" long; stamens sessile, oblong and Blightly emarginate at base: cah x 

covered with a short, stiff, white pubescence, tube half as long as the acute, 

narrowly lanceolate lobes.—Camp Bowie, Ariz., at f>,500 feet altitude 

(478). I can find no description that exactly answers for this plant, yet 

it comes nearest to Bouvardia qiiatermfolia, DC, which, with ]*>. .htquinii, 

I am persuaded (from the description) are merely forms of MrteUa. The 

species varies within wide limits. 

MiTRACARPiUMf BREVIFLOEUM, Gray (PI. Wright. 2, p. 68)—Annual, 

4-8' high, unbranched, slightly four-angled, nearly smooth; leaves 10-14" 

long, 2-4" wide, having between their bases a dense capitulum of small, white 

flowers; bracts bristle-like, very delicate; calyx-teeth unequal, the two longer 

twice as long as the calyx-tube, subulate, the two shorter very small; terminal 

head of flowers, according to Dr. Gray, is subtended by four leaves.— 

Sanoita Valley, Arizona (605). 

* BOUVARDIA, Salisb.—Flowers in clusters at the end of the branches. Calyx with t slender lobes. 
Corolla with a long and slender or somewhat trumpet-shaped tube and 4 short spreading lobes, valvate 
in the bud. Anthers 4, almost sessile in (be throat. Style 1; stigma of 2 flat lips. Pod small, globular, 
2-celled; seeds wing-margined.—GRAY, in Field, Forest, and Garden Botany. 

tMlTRACARi-U'M, Znecar.—Flowers hermaphrodite, capitate. Calyx-tube tmhinate-obovoid, or 
Bab-globose; teeth 4-5.    Two often longer than the others, sometimes with smaller ones between, per- 

4, valvate, spreading.    Stamens 4, inserted on the throat of the < oi  Ua        there fixed b    tin back    Disk 

tary in the cells. Fruit didymous, membranaceous, opening transversely at or below the middle, tin- 
upper part goiu^ with the calyx and expo-inu' I he - * ds, the -. -.- portion. Seeds 
oblong, globose, with the ventral face ilat or 4-lobed ; testa membranaceous, albumen dense, Qeshj ; 
cotyledons foliaceous.—Erect or p 
opposite, linear-lanceolate or ovate 
with the petiole.    Flowers in den 
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GALIUM MICROPHYLLUM, Gray (PI. Wright. 1, p. 80).—Smooth, ascend- 
ing, ribbed stems, quadrangular, with obtuse angles; four linear-lanceolate 
leaves in a whorl, 3-5" long, with distinct mid and marginal nerves, some- 
what apiculate; peduncles axillary, one-flowered, or more frequently (in my 
specimens) proliferous from the involucre; fruit pruinose.—Tanks south 
of Camp Apache, Ariz. (271).    A well-marked species. 

GALIUM ASPEREIMUM, Gray.—(425), from Mount Graham, Arizona, 
appears to be a form of this, with the fruit minutely tuberculate. 

GALIUM ASPERRIMUM, Gray! (PI. Fendl. p. 60).—Mount Graham, Ari- 
zona, 9,000 feet altitude (425). Ovary in my specimens minutely tuber- 
culate, rather than hairy. Mature fruit I have not seen. Indeed, I am not 
sure that the specimen may not prove to be G. Aparine, to which it appears 
closely related.    If so, then it must be truly indigenous. 

GALIUM TRIFIDUM, L.—San Luis Valley, Colorado (15, 16). 
GALIUM BOREALE, L.—Common and variable, in Colorado (17) ; Utah 

VALERIANACE.E 

PLECTRITIS CONGESTA, DC.—Nevada 
VALERIANA DIOICA, L., var. SYLVATICA, Watson.—South Park, Colorado, 

at 10,000 feet (773). 
VALERIANA EDULIS, Nutt (V. ciliata, T. & G.)—Radical or stem leaves 

may be entire or pinnately parted, or with any degree of division between. 
Valerian odor is very strong in this species on boiling.—South Park (774). 

COMPOSITE. 

STEVIA * CANESCENS, Benth —Erect, 4-6° high, glabrous or puberulent 
below, rather roughly canescent above; leaves linear or oblanceolate, with 
smaller ones fascicled in their axils, serrate toward the  apex, entire and 

* STEVIA, Cav.—Flowers of the head all perfect and tabular. Involucre of 5-6 narrow, hard, 
subeqnal bracts. Receptacle flat, naked. Corollas equal, regular, slender; limb sometimes rather large, 
5-cleft. Stamens appendiculate, obtnse at base. Branches of the style long, slender, and obtuse. Achenia 
linear, 4-5-angled. Pappus of two kinds, i. e., small scales and bristle-like awns, one or both kinds present 
in the same flower.—Herbs or erect shrubs, not us-ually much branched. Leaves opposite, or the upper 
alternate, often 3-nerved and serrate, or sometimes 3-cleft or entire. Heads irregularly loosely paniculate 
or in a close corymb. Flowers white or purple, sometimes a little longer than the involucre. Achenia 
smooth or ciliolate on the angles.—BENTHAM & HOOKER. 
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gradually tapering to a petiole below; scales of the involucre rather hard, 

acute, with distinct midribs, roughly pubescent; pappus of short scales 

and 4-5 upwardly barbed awns; achenium linear, with five ciliolate angles. 

Corolla narrowly tubular.—Sanoita Valley, Arizona (607). So far as any 

mere description goes, this plant answers better to S. serrata, Cav. in Prod, v, 

p. 118, than to canescens. However, as it has been compared for me by 

Professor Gray, I cannot doubt it is correctly placed under the latter name. 

732, from Mount Graham, Arizona, at an altitude of 9,000 feet, appears to 

be a distinct species (probably new), with broader, shorter leaves, less 

attenuated at base, with an expanded tube to the corolla, larger scales in 

the pappus, and red tips to the pappus awns. Lacking proper means of 

comparison, I provisionally refer it here. 

EUPATORIUM BERLANDIERI, DC (Gray, Bot. Mex. Bound, p. 76, where 

its affinities are discussed).—Herbaceous, 2° high, sub-puberulent below, 

puberulent above; leaves petioled, opposite, ovate or triangular-cordate, 

crenately serrate, 1-2' long and half as wide; flowers about 20 in a head; 

pappus not larger than the corolla; achenium very slightly scabrous on the 

angles; scales of the involucre in two series, acute and ciliolate.—Sanoita 

Valley, Arizona (606). 

EUPATORIUM PURFUREUM, L.—Utah. 

BRICKELLIA (CLAVIGERA) LONGIFOLIA, Watson (Amer. Naturalist, 7, 

301).—"Very slender, with spreading branches, glabrous, with a slight 

scabrousness; leaves linear, acuminate, 2-5 inches long, flat, entire or 

obscurely sinuate-toothed, rough-margined, 3-nerved, punctulate; flowers 

on short, slender pedicels, axillary, and in small, loose, terminal clusters; 

involucre glabrous, 2" long, the scales acutish or the inner linear ones obtuse 

or truncate, spreading; achenium 10-striate, slightly and minutely hairy on 

the angles, nearly a line long; pappus soft, minutely barbulate, but little 

longer than the achenium.—Southern Nevada. Also collected at Kanab, 

Southern Utah, by Mrs. E. P. Thomson."—PLATE V. Branch, somewhat 

enlarged. Figure 1. A single head of flowers. 2. A single flower. 3. 

Style, enlarged about 15 diameters. 4. Receptacle and involucre. 5. 

Achenium and pappus.     6   A bristle of the pappus, enlarged about 20 
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diameters. Except where otherwise specified, the figures are enlarged 
about 10 diameters. 

BRICKELLIA BETONIC^FOLIA, Gray (PL Wright. 2, 72).—Erect, covered 
with spreading, jointed hairs ; leaves sessile, ovate, 3-nerved, crenate, hairy 
and somewhat glandular above and below, becoming smaller toward the 
top and gradually reduced to mere bracts; 2-4 heads of flowers on pedun- 
cles from the axils of the upper and opposite leaves; involucre in two or 
three series, all acute and ribbed, but the inner twice longer than the outer; 
pappus rough and achenium silky villose.—Arizona, Prof. Oscar Loew. 

BRICKELLIA WRIGHTII, Gray (PL Wright. 2, 72).—Sub-shrubby, 4° 
high, much branched, glabrous or puberulent below, sub-scabrous and 
glandular above; leaves petioled, cordate, irregularly crenately toothed; 
veins prominent below; inflorescence thyrsoid-paniculate, each branch 
from the axil of a small leaf or branch; pedicels distinctly glandular hairy; 
heads about 15-flowered; corollas slender and styles much exserted; achenia 
hirto-puberulent; pappus roughish; scales of the involucre in about three 
scries, purple-tipped, plainly nerved, obtuse.—Black River, south of Camp 
Apache, Ariz., at 5,000 feet elevation (793). 

BRICKELLIA CALIFORNICA, Gray.—Nevada and Utah. 
BRICKELLIA GRANDIFLORA, Nutt.—Colorado (422, 423). 
LIATRIS SCARIOSA, Willd—Dwarfed specimens from Trout Creek, Colo- 

rado (458). 
XANTHOCEPHALUM* GYMNOSPERMOIDES, Benth. & Hook. (Gtdierreziat 

gymnospermoides, Gray, PL Wright. 2, 79.)—Smooth, erect, herbaceous, 2-3° 
high; leaves lanceolate, entire or nearly so, tapering into a petiole, slightly 
glistening with a gummy exudation, 2-3' long, and about "6" wide; heads 
in a compound corymb; rays many, rather small, without pappus; disk- 
flowers with a minute  crown-like   pappus of chaff, which in the central 

*XAXT)(<< ads heteroganious; flowers of the ray pistillate, numerous, about 

<us, with appressed or spreading tips, the outer ones smaller. Receptacle 
plane, foveolate. Pistillate corolla ligulate, sub-entire, spreading, elongated or small; perfect flowers 
regular, tubular; limb somewhat enlarged, 5-cleft at the apex. Anthers entire, obtuse at base. Style 
of the perfect flowers with flattened branches; appendages triangular or lanceolate. Aehciii:i hardly 
compressed, smooth or striate. Pappus of minute chaff, coroniform or none.—Herbs or shrubs, with 
erect or ascending stems, often branching, fbads middle or large sized, solitary, on the end of the 
branches or loosely corymbose.    l-'!o>.\ in oofch. - Bl M B !.v A  HOOKKH. 



Crittenden, Arizona {GG1). 

GUTIERREZIA EUTHAMLE, T. £ G.—(411, 4-12, 111. 415.) 410 is the 

same, verging Toward Microccphala; from Colorado, Arizona, New Mexico. 

Number 378 of the Sutton Hayes Collection appears in my herbarium 

under name of 0. wicrott^oto, and doubtless correctly, but it is BO near 

some forms obtained by the Expedition that pass for (i. Kuihnm'ia that out- 

may well doubt the propriety of keeping them distinct. 

GRINDELIA SQUARROSA, Dun.nl.—Colorado ( Loew, 100).    Utah. 

GRINDELIA MICROCEPIIALA, DC.    (/'. inuloides, YVilld., var. microcephala, 

involucre almost always destitute of subulate tips, thick, oblong, and 

acute in several series, the inner of which are the larger: achenia flat- 

tened, four-angled, with corky angles, smooth.—Southern Arizona ; Ti^ii. 

HETEKOTHECA* SCABRA, DC.—Erect, much branching, somewhat rough, 

with long, spreading hairs arising from glandular bases: upper leaves 

rough, veiny, sessile or clasping, oblong or ovate, entire or toothed : lower 

ones petioled; inflorescence in a spreading panicle: achenia of the ray 

smooth, of the disk densely covered with appressed silky h-irs.—Moist 

ground near Camp Lowell, Ariz. (703). 

CHRYSOPSIS VILLOSA, Nutt.—From among the multitude of forms under 

* HETEROTHECA,   Cass.—Heads heten gauions, rauiaie, \\\\ h  the rays in J-J s. 1 ies ami pistillate; 

series, narrow margin subscarious, exteiior ours smaller. Receptacle Mat, ;ih . olate, limhrillafe. Female 
flowers with ligulate, sub-entire corollas. Perfect flowers with regular, tubular corollas, somewhat 
enlarged above and 5-cleft. Anthers obtuse, entire, or a little emarginate at base. Branches of the 
styles of the perfect flowers flat, with long, narrow, or sometimes triangular and short appendages. 
Achenia flat, with a thickish margin and an obtuse apex. Pappus of the ray none, of the disk of an 
outer series of very shoit bristles, and an inner series of long scabrous bristles.—Erect, rough herbs, 
with alternate and often dentate leaves. Heads rather large, loosely paniculate or in a close corymb. 
Flowers all yellow.   Achenia glabrous or silky villous.    Pappus rusty-colored.—I in NTH AM A HOOKKK. 



142 BOTANY. 

this species, I can recognize var. hispida, Gray, which is best marked, with 
its leaves lanceolate and acute, or spatulate, oblong and obtuse, from f-1' 
long; plant hispid, with short, stiffish, and more or less dense hairs. (555, 
464, from Colorado, 792 from Arizona, and an unnumbered one collected by 
Loew in New Mexico; var. foliosa, Watson, more leafy, with leaves obovate- 
spatulate, V long, and more or less canescent, running into C. canescens, T. 
& G. (791, 182, from Arizona, and 552 from Colorado). Canescent form 
(724) from Southern Arizona is well marked.) 

Var. RUTTERI.—Stem erect, densely leafy; leaves 1-1 J' long, lanceolate, 
acute, densely covered with long, white, silky hairs; leaves gradually reduced 
to bracts under the involucre; ray-flowers §' long, 1-1 J" wide.—Sanoita 
Valley, Arizona (662). This may be reduced to Q. villosa var. canescens, 
which is apparently its nearest ally, yet it is quite different from any speci- 
mens of the latter that I have in my collection. 

APLOPAPPUS* MACEONEMA, Gray (Proc. Amer. Acad. 6, p. 542).—Twin 
Lakes, Colorado, 9-10,000 feet altitude (451). 

"APLOPAPPUS CERVINUS, Watson (Amer. Naturalist, 7, p. 301).—Low 
(6 inches high), suffruticose, resinous-scabrous, the short herbaceous stems 
leafy to the top; leaves oblong-lanceolate, 4-6" long, shortly cuspidate, 
attenuate to the base, entire, sub-scabrous, 3-nerved; heads 3-4" long, in 
corymbs of 3-5, terminating the branches; outer involucral scales linear, 
acuminate, with setaceous, spreading tips, the inner chartaceous, acutish, 
with scarious, lacerated margins, erect, nearly equalling the pappus; rays 
few, narrow, and but little exceeding the disk; style exserted; achenia 
linear, pubescent.—Nearest to A. suffruticosus, Gray, Antelope Canon." 
Utah.—WATSON, I c.—PLATE VI. 1. Branch, natural size 2. Inner invo- 
lucral scale. 3. Outer involucral scale. 4. Disk-flower. 5. Style and 
stigma.    6. Anther.    All except the branch enlarged. 

APLOPAPPUS FREMONTII, Gray (Jour. Bost. Nat. Hist. Soc. v. 5).— 
Glabrous, 1° high; corymbosely branched above, with the leafy branches 

•APLOPAPPUS, Cass.—Heads several- to many-flowered, heterogamous with fertile rays, or homo- 
gamoos and destitute of rays. Involucre imbricated,in 2-several rows; scales with mostly acute and 
often somewhat spreading tips. Receptacle flat or nearly so, foveolate or alveolate. Appendages of the 
style usually elongated-subulate. Achenia variable in shape. Pappus simple, of copions, unequal, rigid, 
capillary bristles, which are more or less rough.—Herbs or under-shrubs, with yellow flowers, and 
pappus tawny or reddish, not often white.—(After Gray, Fl. Cal. vol. 1, p. 310.) 



CATALOGUE. 143 

terminated by a rather large head; leaves oblong to linear-lanceolate, acute, 

sessile, coriaceous; scales of the involucre oblong, mucronate, in several 

series (inner ones much the longest), more or less ciliato; rav-Howers vari- 

able in length, but in my specimens one-third longer than the tawnv 

pappus of the disk.—Loew, near Pueblo, Colo. (15). 

APLOPAPPUS PARRYI, Gray.—Twin Lakes, Colorado (471). 

APLOPPAPUS NUTTALLII, T. & G.—(>' liigli, from a woody base, more or 

less densely covered with a close, rather ashy pubescence; leaves obovatc 

or lanceolate cuneate, thickish, serrate, the teeth tipped with long bristles; 

head smallish (3" in diameter); rays none; disk-flowers 20-25, baldly as 

long as the fulvous pappus; scales of the involucre in about three series, 

thickish, rather obtuse, and with scarioiis margins.—Loew. Ari/.oi 

APLOPAPPUS GRACILIS, Gray.—10-18' high \ many wiry stems from the 

same root, sparsely covered throughout with long and delicate white hairs; 

small lower leaves pinnatifid, lobes rounded; upper leaves entire, narrowly 

linear, 3-6" long ; heads 3-5" in diameter; scales of the involucre in several 

series, acute and somewhat mucronate or hairy tipped, half as long as the 

rays; receptacle deeply fimbrillate; bristles of the pappus distinctly un- 

equal.—Sanoita Valley and Camp Apache, Southern Arizona (596) ; and 

var. denudatus, Torr., also from Arizona. 

APLOPAPPUS SPINULOSUS, DC.—Much branched, from a woody base, 

softly puberulent or canescent; leaves pinnately parted, 6-18" long, rather 

rigid; lobes again often variously divided, and tipped with a delicate bristle; 

involucre 4-6" in diameter; scales in about four series, lanceolate, slightly 

mucronate or bristle-pointed; tawny pappus of the disk about equal to the 

flowers; rays 6-9" long.—San Luis Valley, Colorado (470); and Santa 

F6-, N. Mex. (24). 

APLOPAPPUS LANCEOLATUS, T. & G.—San Luis Valley, Colorado (474, 

485). This form is in some features intermediate between A. Vaseyi and A. 

tenuicaulis, D. C. Eaton, and probably likely, according to Prof. Asa Gray, 

to destroy the latter species. See "Watson's Botany of the 40th Parallel, 

p. 160. 

APLOPAPPUS INULOIDES, T. & G.—Low, and much branched, from a 

short stern,  tomentose   throughout or sometimes nearly glabrous;   lower 
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leaves linear-lanceolate or lanceolate, tapering (usually) into long petioles, 
entire or irregularly and sharply serrulate, acute; upper leaves few, 
smaller and sessile; heads large, generally solitary; involucre mostly woolly 
(sometimes becoming glabrous when old); scales in about three series, 
lanceolate and rather obtuse; rays many and very variable in size and 
shape (in most of my specimens the rays are sterile); disk-flowers 2" long; 
achenia fusiform, villous; pappus light brown.—Union Creek Pass, Colo- 
rado, at 10,000 to 11,000 feet (472, 579). 

APLOPAPPUS LARICIFOLIUS, Gray (PL Wright. 2, p. 80).—Shrubby, 
low, resinous-dotted, much branched; branchlets short, leafy; leaves 
numerous, linear or nearly so, with a slight thickening upward, 5-8" long; 
heads corymbose, terminating the branchlets; scales of the involucre in two 
series, acutish, with a brown midrib and scarious margin; rays 3-5 and 
4" long; disk-flowers 8-12; pappus roft, unequal and somewhat club-shaped; 
achenia distinctly villous. 

This plant, from its general habit, clearly justifies Bentham and Hooker 
in retaining it with others under the old genus JEricameria, Nutt. Professor 
Gray, however, has indicated (Proc. Amer. Acad, viii, p. 635) that to do 
this involves at least two other genera in confusion.—Mount Turnbull, 
Arizona, Prof. Oscar Loew. 

BIGELOVIA* WEIGHTII, Gray.—Woody at base, smooth or roughish, 
several thin stems rising from the base a foot or more high; leaves linear, 
obtuse, somewhat falcate, glistening from a resinous exudation, 6-18" long; 
heads rather small; scales of the involucre coriaceous, obtuse and regularly 
imbricated in about four rows; disk-flowers 8-15, longer than the inner 
scales of the involucre; style-appendages shorter than the stigmatic part; 
achenia turbinate and hairy.—Arizona. Also the rougher var. Mrtetto- 
scabra, Gray, with smaller and less resinous leaves [Linosyris WrigJitii, 
Gray, PL Wright 1, p. 95). 

•"BIGELOVIA, DC.—Heads corymbose or cymose-clustered, rarely paniculate, 5-30-flowered, 
homogamous, the flowers being all perfect and -with tubular corollas. Involucre imbricated; the scales 
dry, chartaceous or coriaceous, chiefly destitute of foliaceous or herbaceous tips. Keceptacle flat, 
foveolale or alveolate-denticulate, rarely with a chaff-liko projection in the centre. Appendages of the 
style-branches varying from ovate-lanceolate to subulate or filiform. Akenes narrow, terete or angular, 
Bligbtly if at all compressed. Pappus simple, of copious unequal capillary bristles as in Aplopappus, or 
softer ami more eqnal, tawny at maturity.—Herbs or under-shrubs, with narrow alternate leaves, and 
mostly small heads of yellow flowers, etc."—GRAY, PI. Cal. p. 314. 



BIGELOVIA PARRYI, Gray.—Woody at base. lc high, at iirst softly 

tomentose, at length nearly glabrous; leaves linear, 2-3 long, 2"  wide; 
heads in a narrow thyrse, rather largo; scales of the involucre loosely im- 

bricated in about 3 series, acutish, or with tin tifis SOUK firms atfrmtatrrf, about 

12-flowered; teeth of the corolla rather large, tube puberulent; appendages 

of the style subulate or filiform.—Twin Lakes, Colorado, at 9,800 feet 

(453).    (Linosyris Parryi, Gray, in Proc. Acad. Phila. 1863, p. 66.) 

BIGELOVIA BIGELOVII, Gray.—Woody at and a little above the base, 

much branched from below; whole plant somewhat ash-colored: leaves 

filiform, revolute, more or less recurved and scattering: heads 4-6-tlowered, 

in a raceme or slender panicle; scales of the involucre coriaceous, lanceolate, 

often acute or acuminate and in 4 or 5 series; pappus quite tawny, as long 

as the very slender flower; achenia smooth, linear, 4-C-angled, and with 

a broad epigynous disk; appendages of the style long and filiform, a little 

roughish under the lens.—Headwaters of the Arkansas in Colorado (454). 

BIGELOVIA GRAVEOLENS, Gray. (Linosyris yrarcolrns and albiranlis, T. 

& G. Fl. 2, p. 231.)—Colorado, New Mexico, Arizona, Nevada, and Utah] 

also var. albican I is, < irav. obtained from Nevada, 

BIGELOVIA DOUGLASII, Gray (Linosyriv risrirfitlora, T. & G.), var. SER- 

RULATA, Gray; also var. TORTIFOLIA, Gray.—Twin Lakes, Colorado (413, 

447).    (478 is a broad-leaved form.) 

SOLIDAGO CALIFORNIA, Nutt, var. ?—Stem simple, whole plant more or 

less densely covered with a short pubescence; leaves thickish, entire, oblong, 

1-3' long and 2-9" wide; heads crowded into a dense, contracted panicle; 

scales of the involucre thickish, obtuse, and the outer puberulent; rays fi-8 

(less numerous than the disk-flowers), large (2-3" long); achenia pubescent. 

This form (730) from Mount Graham, Arizona, and at an altitude of 

9,000 feet, may prove a distinct species; believing, however, that its nearest 

affinity is as above indicated, I place it here for the present. 

SOLIDAGO VIRGA-AUREA, Linn., var. HUMILIS, Gray.—(86 of Loew); 

(409, 404), from Colorado, and a specimen without number, collected by 

Loew from Mogollon Mesa in Arizona, 4,000 to 5,000 feet. Var. ALPINA, 

Bigel. (407), Half-Moon Creek, Colorado, at 12,000 feet altitude. 

SOLIDAGO GUIRADONIS, Gray (Proc. Amer. Acad, vi, p. 543V—Nevada. 

10 BOT 



146 BOTANY. 

SOLIDAGO PUMILA, T. & G.—Stems several, from a woody procumbent 
caudex, 2-4' long and leafy, angled, striate and nearly smooth; leaves rigid, 
mucronate, linear, or linear-lanceolate, 9-18" long; heads few-flowered, 
clustered in 3 or 4, and disposed in a small corymb : scales of the involucre 
in several series, outer ones much shorter, rather acute, thickish; rays short 
and (like the disk-flowers) 2-4. Scales of the involucre appear (from my 
single specimen) to vary much in shape, acuteness, and thickness of the 
keel.—Eastern Arizona, at 6,500 feet, Loew. 

SOLIDAGO NEMORALIS, Ait,—Twin Lakes, Colorado (408); also a 
variety from Nevada, Utah, and San Francisco Mountains, Arizona. 

SOLIDAGO SPARSIFLORA, Gray (Proc. Amer. Acad, xii, p. 58).—" Vir- 
gaurea, VirgatcB: Scabrous-puberulent; lower leaves unknown, upper ones 
and floral ones smallish, lanceolate (6-12" long); racemes loosely few- 
headed and loosely thyreoid; scales of the involucre linear, puberulent, 
at apex rather acute and greenish; ray-flowers about 10, ligules small; 
disk-flowers 4—5; achenia silky-pubescent,—Camp Lowell, Arizona." 
(706.) 

SOLIDAGO MOLLIS, Bartl. (S. incana, T. & G., var. /?. ?)—This rather 
remarkable form (782) from Arizona is canescent on the stem, 2-4° high; 
leaves decidedly scabrous, tripli-nerved, entire or sharply toothed toward the 
apex; head medium-sized and densely crowded in a contracted, secund 
panicle; scales of the involucre lanceolate, acute, and somewhat scarions 
on the margin, and with a darker midrib ; achenia pubescent; branchlets of 
the panicle and the pedicels densely and softly tomentose. 

SOLIDAGO MARSHALLI.—Erect, nearly smooth, or slightly pubescent in 
lines; leaves linear-lanceolate or lanceolate, entire, sessile, tapering toward 
either end; glandular dots and veinlets transparent by transmitted light, 
1-4' long and 2-7" wide; panicle compound, and with the branchlets 
strongly secund; heads medium-sized, rays 8, disk-flowers 9; achenia 
short, cylindrical, hairy; scales of the involucre lanceolate or oblong, 
obtuse, thickish, and under the lens minutely roughened on the margin ; 
pappus shorter than the disk-flower; bracts minute, almost subulate, about 
three on each of the slender smoothish pedicels. 
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It is evident that this plant is near to S. odora, Air., but it appears to 

differ in its leaves and in the obtuse scales of the involucre, as well as in 

the larger number of flowers (of both kinds) in the head, and in the 

absence of the characteristic odor of odora. I name it in honor of Lieut. 

Wm. L. Marshall, United States Engineers, for whose assistance in my 

work I am under many obligations.—Ghiricahua Agency. Southern 

Arizona (530). 

SOLIDAGO  MlSSOURIENSIS, Nutt. Twill Lakes, Colorado (405). 

SOLIDAGO CANADENSIS, L. (var. ?)—This form has been placed here 

by Dr. Gray. It is, however, nearly perfectly smooth, or at most only 

puberulent below and slightly pubescent above: leaves also are barely 

roughish above and glabrous below.—Twin Lakes, Colorado (4(X;). 

ApHANOSTErnus * EAMOSISSIMUS, DC.—Stems much branched from a 

woody base, nearly glabrous, puberulent, or somewhat hispidly pubescent 

at tip; lower leaves narrowly spatulate or oblanccolate, variously toothed 

or divided at the apex, closely sessile, 1-2' long, 1-3" wide; upper 

leaves narrower, more entire and pubescent or hispidly pubescent: heads 

3" in diameter; involucre-scales in two series, oblong, rather acute and 

pubescent, the apices and margins distinctly scarious ; rays 2-4" long, 

narrow, at first a little pinkisli and afterward yellowish or white; disk- 

flowers yellow, hardly longer than the scales of the involucre (in my 

specimens, there is no evident thickening of the tube of the^disk-flowers); 

pappus con .inform, of very short bristles; achenia obscurely angled, many- 

ribbed (most distinctly so on the inner side), and with a few rather long 

hairs.—My specimens (336) from the Gila River, in Arizona (2,800 feet 

altitude), show considerable range of variation in shape of leaves, acuteness 

of involucral scales, and degree of pubescence. 

* APIIANOSTEFIICS, DC.—Heads heterogamous, radiate; ray-flowers fertile ; disk-dowers perfect. 
Involucre hemispherical, the linear or lanceolate bracts imbricated in a few series, their ;.pi«,- and 
margins -carious [slightly],exterior ones somewhat shorter. Receptacle convex. Eays narrow, spread- 
ing and entin disk lowers tubular, the limb elongat ' slightly enlarged toothei S titers ent > 
and obtuse at the base. Branches of the style in the perfect flowers compressed, terminated by very 
short, obtuse appendages. Achenia subterete or obtusely 4-5-angled, many-ribbed. Pappus corouiform 
dentate, sometimes short.—Much branched, erect or ascending, canesceutly puberulent herbs. Heads 
solitary on the dilated apices of the branches.   Rays white ; disk yellow.   Achenia smooth.—BENTIIAM 
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TOWNSENDIA* ROTHROCKII, Gray,f in herb. — Perennial, stemless; 
leaves narrowly spatulate, narrowed into a petiole as long as the blade, 
both together 1' long; blade thickish, entire, smooth; petiole expanded 
toward its insertion, and with a few silky hairs ; heads sessile, 1' in diam- 
eter, obtuse scales of the involucre in 3-4 series, oblong or narrowly oval, 
purplish, thickish, margins distinctly ciliate, or toward the apex sometimes 
slightly fimbriate lacerate; rays fertile, blue or purplish, exceeding the disk 
by one-half, 1-1^" wide, entire or toothed; pappus somewhat united at 
base, squamellate-subulate, one-fourth as long as the tube, with one or 
two bristles exceeding the others; disk-flowers yellow, about as long as the 
rather unequal pappus; achenia rather hairy, oblong, flattened. Heads 
one or more from the same caudex. Apparently a somewhat variable 
species, but sufficiently distinct from T. serkea, to which it most nearly 
approaches by the obtuser scales to the involucre, the shorter and broader 
rays, and the short pappus of the ray-flowers. It will hence be observed 
that it approaches Nanastrum, though kept distinct by its perennial root.— 
South Park, Colorado, at 13,500 feet (875). (Also either 418 or 417 of the 
already distributed sets, but from a mixing of labels I cannot determine 
which.)—PLATE VII, A. Natural size. 1 Inner involucral scale. 2. Ray- 
flowers. 3. Ray-style and stigma. 4. Portion of ray-pappus, magnified 
about 25 diameters. 5. Disk-flower. 6. Cross-section of achenium. 7. 
Style and stigma of disk-flower. 8. Bristle from ray-pappus. All enlarged 
about 10 diameters, except where otherwise specified. 

TOWNSENDIA SERICEA, Hook.—Resembling the above in general habit, 
but differing in having silky-canescent and narrower leaves, acute scales 
to the involucre, longer and narrower rays, and a longer pappus to the 
ray-flowers.—Colorado (419), at Kit Carson (on the plains), and also a 
var. with shorter rays and more hairy and narrower leaves at Georgetown, 

•TOWNSENDIA, Hook.—Heads rad kite ; raya fertile; disk-flo1 >[botb?] infer- 
tile. Iuvolucre hemispherical or broadly catupannlate, the lanceolate bracts imbricated in a few series, 
the exterior smaller, margins scarious. Receptacle plane, naked or fimbrillate. Rays longer than the 
involucre, entire or toothed; disk-flowers regular, tubular, the limb narrowly eampauulate or a little 
dilated with 5 short teeth. Anthers at base obtuse, entire. Branches of the style in the disk-flowers 

h lanceolate appendages. Disk-achenia compressed, those of the ray 3-angled, the scabrous 
or barbellate pappus rigid, unequal.—Low perennial or annual herbs, more or less canescent— Rocky 
Mountain Region between the Saskatchewan and New Mexico.—BENTHAM & HOOKER. 

t Dr. Gray has indicated J. scapigera, D. C. Eaton, as the nearest relative of this species. 
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TOWNSENDIA STRIGOSA, Nutt.—Valley of the Upper Arkansas, Colo- 

rado (517, 853). 

TOWNSENDIA SCAPIGERA, D. C. Eaton (Vol. V of Fortieth Parallel Sur- 

vey, p. 145, pi. xvii, figs. 1-7).—Nevada. 

ASTER TANACETIFOLIUS, H. B. K. [MackaranQu ra Umaa fyoiia, Nees.)— 

Biennial, erect, 6-2° high, usually much branched, pubescent or viscid, 

or sometimes nearly glabrous; leaves once to three times pinnatifid, the 

divisions bristle-tipped; involucre hemispherical, 3-8" in diameter; scales 

imbricated in several series, lanceolate or linear, always acute, and some- 

times with very long, tapering, herbaceous tips; rays about 25, violet, 

twice as long as the disk-flowers; achenia with two strong marginal ribs, 

and several on either face, very villous ; mature pappus reddish.—( 'olorado 

(854, 491, 505, 19).    Also from Arizona and New Mexico. 

ASTER CANESCENS, Pursh. (Machceranthera canwms, Orav ; also Eaton 

in Bot. King.)—Very variable, and obtained by the Expedition from Colo- 

rado, Arizona, New Mexico, Nevada, and Utah. 

ASTER COLORADOENSIS, Gray. (Proc. Amer. Acad, xi, 76.)—420 and 455 

of the Colorado collection, in which it was distributed as Mach&ranthera 

canescens. Stems 2-4' high, several from the same root, each terminated by 

a single head, tomentose or canescent; leaves coriaceous, the lowest spatu- 

late, the upper lanceolate or linear, all sharply serrate, having the teeth 

bristle-pointed; involucre hemispherical, the acute herbaceous-tipped scales 

narrowly lanceolate, canescent, and in 2-3 series; rays 35-40, large, 

bright purple: achenia ribbed, turbinate, and densely canescent or villose; 

pappus rusty-colored. 

Prof. T. C. Porter raises the question as to whether this may not be 

Bieteria pulverulenta, Nutt I have not access to authentic specimens of 

this; but there certainly are many strong resemblances from the descrip- 

tion in Flora of North America by Torrey and Gray. See vol. 2, p. 101. 

Unlike the others of the same section, this (Aster Cohradoemis) is perennial.— 

PLATE VII, B. Natural size. 9. Ray-flower. 10. Ray-flower style and 

stigma. 11. Disk-flower. 12. Disk-flower style and stigma. 13. Ache- 

nium and pappus of disk-flower.    About 10 du 
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ASTER ADSCENDENS, Lindl.—Twin Lakes, Colorado, at 10,000 feet 

(522); also from Utah. Var. CILIATIFOLIU?, T. & G., stems with many linear 

leaves (1-3' long- and 1-3" wide), somewhat ciliate; scales of the involucre 

ciliate, acutisli; upper part of the stems rather hispidly pubescent.—Cotton- 

wood Creek, Colorado (524). The leaves are in the main narrower and 

the scales of the involucre less acute than in 252 of Hall and Harbour's 

collection, with which my 509 more nearly compares. Number 492 of our 

Colorado collection is a slender, almost leafless state, with smaller rays and 

more acute tips to the involucre than the typical var. cUiatifolius. 523 ap- 

proaches A.falcatus, Lindl. Number 525, marked by Dr. Gray as a curious 

form, is, except for its smooth involucral scales, very much like A. integri- 

fotius, Nutt. (No. 6166 of Bolander's California collection), and so like the 

description of A. adscendens, var. Parryi, Eaton, that I am constrained to 

leave it there, and hence will probably be A. adscendens, Lindl. (?) (as con- 

sidered by Dr. Gray in Fl. Cal. 1, 324) ; from Colorado. A specimen of 

adscendens, however, collected by me at the Soda Spring, on Kern River, 

in California, is like 525 in the involucral scales, but with much narrower 

leaves. Except this one from California and the one from Utah, all my 

material is from Colorado, at or above 10,000 feet altitude. 

ASTER NUTTALLII, T. & G. Fl. 2, p. 126; var. FENDLERI, Torr. (A. 

Fendleri, Gray, PL Fendl. p. 66).—In the absence of the plant, I subjoin 

the following original description of Dr. Gray, entire, from PL Fendl.: 

"Span high, with many ascending, rigid, somewhat hispid stems from a 

subligneous root; branches monocephalous, corymbose-paniculate; leaves 

small, rigid, entire, linear, coriaceous, sessile, mucronulate, smooth and 

single-nerved, with the margins hispidly ciliate; the lowest subspathulate, 

and the upper very short; involucre campanulate, scales in 3 series, linear- 

oblong, glandulose-scabrellate, mucronulate, the exterior herbaceous ones 

obtuse and lax, the interior a little longer, acute; achenia pubescent."    (510.) 

ASTER FALCATUS, Lindl.—Valley of the Upper Arkansas, Colorado, 

and San Francisco Mountains, Arizona (488, 501). 

ASTER SIMPLEX, Willd.—Nevada. 

ASTER MULTIFLORUS, L., var. y. OOMMUTATUS, T. & G.—Stem slender, 

unbranched,   nearly sessile,   3-4"   in diameter;   scales   of the  involucre 
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oblong-spatulate, thickish, roughish-pubescent. Leaves 6" long- and 1-2" 

wide, with fascicles of smaller ones in their axils.—Arizona coll., Oscar 

Loew.   The Expedition has also a variety from Utah, which I have not seen. 

ASTEE GLACIALIS, Nutt.—Utah. 

ASTER ELEGANS, T. & G., var. ENGELMANNI, D. C. Eaton. (Aster Engel- 

manni, Gray.)—Utah. 

ASTER DOUGLASII, Lindl. ?—San Luis Valley, Colorado (500). Scales of 

the involucre narrowly lanceolate, very acute, with a narrow chartaceous mar- 

gin; leaves 2-4' long, 2-5" wide, with the margin- distinctly hispidly ciliate. 

ASTER SALSUGINOSUS, Richards.—(486, 520, 516, 504.) From Colo- 

rado, and all good representatives of the species. Number 521, however, 

differs widely in appearance, both in the dried and living states, from the 

others, and might even by many be regarded as a distinct species compared 

with 516 and 520. It is shorter, much more leafy, with the scales of the 

involucre oblong, obtuse, and almost smooth, exceptonthe ciliate margins; the 

rays are wider, shorter, and more deep purple, to say nothing of its having 

a broader and smoother achenium. I do not, however, regard it as even a 

good variety, for all (516, 520, and 521) were obtained from a single clump 

in a cool, shady location at 11,300 feet, on Union Creek Pass, in Colorado. 

ASTER PAUCIFLORUS, Nutt.—Stem erect, simple, 1-2° high, smooth 

below, puberulent or viscidly puberulent above; stem-leaves linear, 2-6' 

long, 1-2" wide, indistinctly 3-nerved; entire margins thickish and smooth, 

becoming gradually reduced to subulate bracts above; heads few, terminat- 

ing the branches, 3-5" in diameter; scales of the involucre in about three 

series, acutish, viscidly puberulent; rays purple, twice as long as the disk- 

flowers; pappus light-colored, almost in a single series and nearly as long 

as the disk-flowers.—San Luis Valley, Colorado (508). 

ASTER SPINOSUS, Benth.—Stem much branched, glabrous, striate, sub- 

angular above and terete below; leaves few, scattered, and reduced to 

subulate scales, 1-3" long; heads solitary (rarely racemose), terminating the 

branches; scales of the involucre not longer than the disk, in three series, 

acute, and with scarious margins; achenia glabrous.—A most peculiar- 

looking plant extending across the southern part of the continent, from 

Texas to California;  Southern Arizona (769). 
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ASTER*, ERICEFOLIUS, Rothrock (in Botanical Gazette, Jan., 1877).— 

Willow Spring, Arizona (208) ; Santa Fe, N. Mex. (14). 

ERIGEKON CANADENSE, L.—Central Arizona (718, 764). 

ERIGERON COMPOSITUM, Pursh —Colorado (493) ; also var. discoideus, 

Gray, from Utah. Number 496 from Colorado is a form near E. pedatum, 

Nutt., but still somewhat hirsute, and the leaves and petioles distinctly 

hispidly ciliate, and the involucre as hairy as the typical E compositum. 

ERIGERON GRANDIFLORUM, Hook., var. ELATIUS, Gray (Enum. PI. Par- 

ry).—A foot or more high, with several heads; stems leafy almost to the 

summit; scales of the involucre with extremely delicate tips, and united 

into a woolly mass.—Mosquito Pass, Colorado (487, 490). 

ERIGERON URSINUM, D. C. Eaton (in vol. V, King's Survey, p. 148).— 

(495.) 

ERIGERON UNIFLORTJM, L., var.—4-10' high, more or less pubescent, a 

single head terminating the erect, sparsely leaved stem; lower leaves spatu- 

late-oblong, tapering to a hispidly ciliate petiole; stem-leaves oblanceolate, 

sessile; scales of the involucre somewhat crowded, hairy, and usually with 

purple, tapering tips; rays about 60, purple, twice as long as the disk- 

flowers (achenia too young); pappus almost uniform and a little shorter 

bor to some others who, like myself, work under 
l herbarium (rich enough in the later new species) 

I sets made prior to 1862, I put the following in print.    From 
Diplopappus as formerly understood must be partitioned out 

the species that concern us here, one goes to section ERICAME- 

ion ORTHOMERIS of Aster.   In the unavoidable changing of 
confusion arises under tne name above given, i. e., Diplopappus ericoides, there being two plants 
r the name in herbaria and books.   The following may in some sense clear up the matter: 

Diplopappus ericoides, T. & G.   Eucep) 

New York, 2, p. 212.    Chrysopsis ericoides, EatoD, 
Man. Bot." 

Now placed in Aster \ 

See also Dipl 
King's Report; PI. Wright., 
CJ: Bot. Mex. Bound., p. 78. 

ug ericoides, Less. Aplopappusericoides, 
DC, and apparently also of Hooker and Arnott. 
See DC, Prod. V., p. 278; Bot. Beechy, p. 146; and 

rophylh,   | 
nother name for the flame, and by this il 
n Flora of North America, T. & G., 2, p 

Januarv, 1877. 

two plants are so different in habit,—the one suggestive of (so far as arrangement of the 
;s) Erica, and the other of Adenostoma fasciculatum, Hook. & Am., or of Eriofjonum fascicu- 

li habitat, that any further description is unnecessary."—Botanical Gazette, 
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than the disk-flowers.—Alpine summits o 

Erigeron glandulosum, Porter. 

ERIGERON ARMERI^EFOLIUM,* Turcz. i 

King's Exped.)—4-8' high; many stems 

hispidly  pilose;   root-leaves   narrowly  oh 

racemose, witli a single head terminating a 

broad and white epigynons disk/" S,r (iray. in IW. Amer. Acad. vol. viii, 

648.—Sierra Blanca, Arizona, at 9,0<X) feel (81 1 I. 

ERIGERON DIVERGENT, T. CC (i. K. Ih-llhiiastruni, Nutt, I). (J. Eaton 

in Bot. King's Exped.) Vid. Gray, /. c.—Camp Grant (383), Arizona, and 

from the Zufii Villages, New Mexico (169), where it is probably E. cinereum, 

Gray, PI. Fendl. From McArthy's Ranch in New Mexico we have (100) 

a typical E. diver gens. 

ERIGERON FLAGELLARE, Gray (PI. Fendl. p. 68).—Perennial, 6-10' 

high, many slender stems arising from the same root; whole plant strigulose 

puberulent; lowest leaves spatulate or oblanceolate. narrowed to a petiole; 

upper leaves linear, sessile, 4-7" long; heads terminating the erect branches, 

which are naked near the summit; scales of the involucre linear, acute, 

with scarious margins; ligules slender, very numerous, white or slightly 

rose-colored; pappus in (both ray- and disk-flowers) two series, the exterior 

short, squamellate, the interior longer.—A well-marked Bpeeies, readily recog- 

nized at sight by its horizontal, flowerlessstolons. Apex, ( olorado (_;»1 s ,, and 

Santa Fe Creek (25), whence doubtless it was first taken by Mr. Fendler. 

ERIGERON DELPHINIFOLIUM, Willd. (Polyactidium deJphmifolium, DC. 

Prod, v, 281-282.)—Perennial, with many erect, leafy, slender stems 

from the same root, hispidly pubescent; lower leaves pinnately parted or 
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divided, tapering into a petiole; divisions linear or oblong, or sometimes 
the upper leaves entire, sessile; stems branching toward the summit, a 
single head terminating each branch; scales of the involucre in about three 
series, linear, acute, and with scarious margins; rays white, in about two series, 
fertile; disk-flowers perfect, in both the short coroniform pappus distinctly 
marked, with a few longer bristles intermixed; achenium with a distinct 
epigynous disk, somewhat flattened (sometimes with distinct marginal and 
facial ribs, as in Macliar anther a).—Mount Graham, Arizona, at 9,000 feet 
altitude (731). Number 500, from Camp Bowie, Ariz., appears to be the 
canescently hirsute variety alluded to in Botany of Mexican Boundary, p. 
78. In my specimen, the leaves are also much more finely divided toward 
the summit (to say nothing of some difference in the achenia) than in the 
typical form.    I think this might be safely regarded as a distinct species. 

EEIGERON PUMILUM, Nutt.—Denver, Colo. (514). 
ERIGERON MACRANTHUM, Nutt.—Mount Graham, Arizona, at 9,000 feet 

altitude (736) ; also from Utah. 
ERIGERON COULTERI, Porter.—In absence of sufficient material, I am 

obliged to quote the following good description of Professor Porter (Fl. 
Colorado, p. 61) : " Stem simple, from a slender root, 6-127 high, bearing a 
single head, smooth below, pilose-pubescent above, leafy to the top; leaves 
thinnish, pubescent, with ciliate margins, all more or less serrate-denticu- 
late, mucronate, erect, gradually diminishing in size upward; lower ones 
oblong-spatulate or elliptical, tapering into a margined, ciliate petiole, 
upper ones oblong or lanceolate, acute or acuminate, sessile, and partly 
clasping; head large 1-2' broad, including the numerous white rays; in- 
volucre about 9" broad, hemispherical, densely pilose, but scarcely woolly; 
scales lance-linear, with scarious margin?!, tips elongated, subulate, spread- 
ing, glandular; achenia pubescent; bristles of the pappus minutely 
scabrous, outer ones short and few; alveoli of the receptacle rough with 
lacerate margins." In my specimen, the plant is almost glabrous through- 
out, except the scales of the involucre, and the leaves are barely denticulate; 
flower also was purplish. In my preliminary report, I published this (519) 
as "E. macranthum verging toward uranditlonun'.—Union Creek Pass, 
Colorado, at 11,300 feet altitude. 



ERIGERON SPECIOSUM, DC- 

high, strongly furrowed, brand 

radical  leaves   spatulate,  petio 

New Mexico, LoeTs 

its range, it may n< 

As 

;htly viscid, 

top; leaves 

: spatulate), 

specimen with   authentic   specimens   taken   from  the Ci 

Garden, and find them the same throughout 

ERIGERON  OXSPITOSUM,   Nntt—San    Francisco   Mc 

and Utah. 

CONYZA* COULTEEI, Gray.—Softly pubescent and v< 

erect, somewhat branched at summit, G'-2° high, leafy t 

linear or linear-oblong, sessile, somewhat clasping (or tht 

entire or irregularly pinnatifid or toothed; panicle close and crowded; 

heads small, 2" long; scales of the involucre lanceolate, acute, with scarious 

margins and a green middle.—Mount Graham, Arizona, at 9,000 feet (743), 

where it is extremely common on the more open grounds, and strikingly 

suggestive, in habit, of Erigeron Canadense elsewhere. 

BACCHARISI C^RULESCENS, DC.—Shrubby at base, 6-8° high; branches 

slender; younger shoots and leaves smooth; leaves lanceolate, acute, irregu- 

larly sinuate-dentate, tapering to a short petiole, 3-7' long and 4-7" wide; 

inflorescence in a loose paniculate corymb; each head on a slender pedicel 

with a small subulate bract at base;   scales of involucre ovate, with a 

* "CONYZA Linn. — lipids many flowered, heterogainous, but noi radian-: flu- pistillate flowers in 
mauy series and more numerous than the fertile ones, with only a filiform truncate corolla shorter than 
the style; the few central flowers tubular and perfect, or some of them infertile. Involucre of narrow 
numerous scales. Receptacle flat or convex, naked. Style-appendages short. Achenes flatten. 1. usually 
nerved ody on the margins. Pappus as in Erigeron, in ours of simple scanty capillary bristles," etc.— 
GRAY, in FL Cal. 1, p. 332. 

tBACCHAms, Linn.—Homogamou8, dioecious. The sterile flowers with a perfect style, but an 
abortive ovary; style sometimes undivided; corolla tubular and pappus shorter and more tortuous. 
1-Yrtile flowers pistillate only, corolla filiform and truncate. Achenia terete or somewhat compressed, 
ribbed. Heads many-flowered; scales of the involucre dry, in several series, the outer ones shorter; 
receptacle flat or flattish.—Herbaceous or low shrubby plants, with altern 
inconspicuous (somewhat conspicuous in B. Wrighiii, Gray) flowers. 
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delicate scarious margin; fertile flower with the style and stigma projecting 
one-fourth its length beyond the truncate, filiform corolla, the copious 
pappus reaching to the tip of the stigmas; achenia narrowly cylindrical, 
smooth, covered with minute papillae: sterile flowers with a less copious 
pappus and the tube dilated upwardly, deeply cleft.—Southern Arizona, at 
about 5,000 feet altitude (580, 447). 

BACCHARIS SALICINA, T. & Gr.—Shrubby at base, erect, 6-8° high, 
smooth; leaves lanceolate, usually obtuse, entire or irregularly dentate, 
tapering to a petiole; inflorescence in a compound corymb; heads sessile 
or with a very short pedicel; scales of the involucre obtuse, broadly ovate, 
with scarious sub-fimbrillate margins; fertile flowers having a silky pappus 
twice as long as the truncate flower and its exserted stigma; achenia smooth, 
cylindrical, with many ribs; receptacle with distinctly fimbrillate alveoli; 
sterile flowers having less copious pappus and a rather slender tube; flower 
deeply cleft.—Southern Arizona and New Mexico (771); also from San 
Luis Valley, Colorado (456); Nevada. 

BACCUAEIS HALIMIFOLIA, L —Nevada and Arizona. 
BACCHARIS WRIGHTII, Gray (PI. Wright. 1, p. 101).—Herbaceous, 

glabrous, 1-2° high, diffusely branched from the base, the branches some- 
what flexuose and angular-striate; lower leaves spatulate, 4" long, upper 
gradually reduced; fertile flowers with lanceolate acute scales to involu- 
cre, the margins of which are scarious and the middle green; pappus tawny, 
9" long; achenia 2" long, terete, plainly ribbed and with transverse rugo- 
sities between the ribs. I have not seen the sterile plant; a good 
description of it is found where the plant was first described.—Central New 
Mexico at 6,000 feet altitude (93). 

BACCHARIS EMORYI, Gray (Bot. Mex. Bound, p. 83).—Shrubby, much 
branched, with the branches sharply ribbed and angular; leaves few, obtuse, 
linear, 2-7" long; heads small, terminal; scales of the involucre in 4-5 
series, the outer ones ovate, obtuse, with finely denticulate scarious margins, 
the inner ones nearly twice as long, linear and acutish; fertile flower with 
copious white or light-brown pappus, which is 3-5" long; achenia less than 
a line long; sterile flower with tube gradually dilated upward; pappus of 
a few bristles, some of which are distinctly clavate.—Arizona. 



BACCHARIS SERGILOIDES, Grav, /. r.—Much branched and nearly lealle.v 

shrub; branchlets green, jointed; older branches brown; leaves oblanroolate 

or nearly linear, 3-8" long, or reduced to mere scales; heads panicled; 

scales ovate, thickish, with a green tip (or sometimes the inner ones linear); 

achenia few-nerved. The young green branchlets arc often more or less 

covered with a glistening, guinny exudation. As in the preceding (B. 

Emoryi), the pappus of the sterile flower is clavate, though here it is more 

copious. 

PLUCHEA CAMPHORATA, DC.—Telescope Mountain, Southeastern Cali- 

fornia. 

TESSARIA BOREALIS, T. & G.—Nevada. 

GNAPHALIUM PALUSTRF, Nutt.—San Luis Valley, Colorado (426, 428). 

GNAPHALIUM SPRENGELII, Hook. & Am. (O. luteo-albnm, var. Spren- 

f/elii, in vol. v of King's Report.)—Cottonwood, Arizona (3,00); also from 

Utah. 

GNAPHALIUM STRICTUM, Gray.—Annual (.'), simple or much branched 

from the root, canescently woolly throughout; leaves linear, 6-18" long; 

heads condensed into woolly glomerules, and one in each axil, forming thus 

an interrupted spike; outer involucral scales obtuse, rather ovate, as long 

as the disk-flowers, inner longer, narrower, and more acute; achenia oblong, 

smooth.—San Luis Valley, Colorado (425, 427), and a depauperate form 

from Twin Lakes, Colorado (423). 

ANTENNARIA DIOICA, Gaertn.—Colorado (444, 443, 436); common. 

The Survey has also the var. rosea from Nevada. 

ANTENNARIA CARPATHICA, R, Br.—South Park, Colorado (208, 433, 

434). 

ANAPHALIS* MARGARITACEA, Benth. (Antennaria margaritacea, R. Br.)— 

Collected by Dr Oscar Loew on the White Mountains of Arizona, probably 

at a considerable altitude. 

•ANAPHALIS, DC—"Heads discoid, incompletely dicseioos; viz. the pistillate with filiform, 2-4- 
toothed corollas very numerous, and a few (or occasionally no; hermaphrodite but sterile flowers, with 
tubular 5-lobed corollas in the centre; the staminate nearly as in Antennaria. Involucrecampanulate, 
of many ranks, of mostly, snow-white scarious scales. Receptacle flat, naked. Stylo in the staminate 
flowers usually 2-cleft m. n h ;.r the apex. Pappus a single series of capillary bristles, unconnected at 
base, in the sterile flowers (at least in our species) slightly thickened upwards."—GRAY, in Fl. Cal. 
1, p. 340: see, also, Gray in Proc. Amer. Acad, viii, p. Cw3. 
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MELAMPODIUM* CINEREUM, DC.—Woody at base, 4-12' high, simple or 

much branched, covered with a short silky pubescence; leaves numerous, 

linear or slightly linear-spatulate; rays white (about 8), emarginate, oblong 

or lanceolate.—A common plant in the drier parts of New Mexico and 

Arizona (96, 327). 

BERLANDiERAf LYRATA, Benth.—Erect, branching at base; radical 

leaves lyrate on long petioles; terminal segment much the largest and (as 

well as the others) irregularly toothed; upper leaves lyrate but sessile; 

rays 6-8, orange, with darker veins, emarginate, tomentose outside and 

especially on the veins. Whole plant is softly tomentose.—Covero, N. 

Mex. (98). 

PARTHENIUM INCANUM, H. B. K.—Suffrutescent and much branched; 

younger branches and leaves canescently tomentose; leaves clustered, 

oblong, deeply cleft or pinnate, 5-8-parted; divisions obtuse, 9-1 b" long 

and Z—6" wide, ashy color from the dense, short pubescence; inflorescence 

corymbose-paniculate; involucral scales in two series, outer oblong, inner 

broadly oval or nearly round and scarious with a ciliate-fringed margin; 

rays short, ligules obcordate; achenia flattened obovate and with a pappus 

of two short, persistent awns; disk-flowers shorter than the obovate, hyaline, 

ciliate-fringed scales which enclose them.—Camp Bowie, Southeastern 

Arizona (453). 

HYMENOCLEA MONOGYRA, T. & G.—Arizona (778). 

AMBROSIA PSILOSTACHYA, DC.—Utah, and (529, 697) Arizona. 

AMBROSIA APTERA, DC—Probably hardly sufficiently distinct from 

some forms of A. tri/ida, L, but having, however, wingless margins to the 

petioles.—Southern Arizona (695, 696). 

* MELAMPODIUM, L.- -Rays in a single series, fertile; ; flowers of the disk with an abortive style. 
Involucre double, the outer series of (4-5) broad foliaceou ;S bracts, which are often co 

nner as many as the ray -flowers and enclosing their ac henia.   Receptacle strongly < jonvex.   Chaff 
thin. deciduous.    Achenia (of the fertile flowers) ovoid, embraced by the hooded inne r scales of the 
invo lucre. 

t BERLANDIEHA, DC- -Many-flowered, ligulate rays pistillate.   Disk-flowers with i an undivided 
.   Scales of the involuc all, oblong or oval, the second 

obovate, the inner ones large? it,rhomboidal, reticulated, beari ng on the inner faces the flat, w inglesB achenia 
ofth e ray-flowers.   Pappus of the ray of two minute caduc ous teeth or short awns.  Inner face of the 

num is mostly covered by the chaff of two sterile flowers.   Pappus of the disk reduced to the 



FRANSERIA* HOOKERIANA, Nutt—Arizona, New Mexico, and Colorado. 

FRANSERIA DUMOSA, Gray.—Lew, much branched, shrubby: Leaves 

pinnatiiid, with rounded lobes, or bipmnatiiid. cinereous, with a short pubes- 

cence; mature involucre puberulent or glabrous ; spines flat, more or less 

involute, long- and slender.—Arizona. 

XANTHIUM STRI'MAKH'M. L.—Utah. 

ZlNNIAf GKANDIFLOKA, Nutt. (fig, iv. Report of .Major Kniorv. 1848).— 

Low, much branched from the base, puberulent: leaves linear or linear- 

lanceolate, connate at base, acute, rather rigid, distinctly 3-nerved; margins 

ciliate, 5-12" long; palese fimbriate; disk orange and raya yellow. In my 

specimens, the leaves are not always "impressed punctate", and are some- 

times distinctly glandular-dotted.—New Mexico, Arizona, and Colorado. 

Collected by Dr. Loew and Professor Wolf. 

SANVITALIAJ ABERTI, Gray (PI. Fendl. p. 87).—Annual, erect, 8-2° 

high; stem terete, striate, puberulent. simple or branched; leaves linear 

or lanceolate, 3-nerved, hispidly scabrous and hispidly ciliate, attenuated 

into a petiole; heads few-flowered; outer scales of the involucre lanceolate. 

dry, distinctly nerved and somewhat longer than the ray-achenium; chaff 

lanceolate, with scarious margins, longer than the disk-flower.—Southern 

Arizona (519).    An exceedingly varial.de plant. 

HELIOPSIS PARVIFOLIA, Gray (PI. Wright. 2, p. 86).—Erect, smooth 

or nearly so, simple or branched from the base; leaves petioled, triangular 

or triangular-hastate, subserrate or .-innate. 12-18" long; peduncles elon- 

* FRANSERIA. Cav.—" Heads, flowers. &<.-.. M in AMBROSIA, except that i lie fertile involucre is armed 
with more than one rank of prickles or spines, and is 1-4-celled and 1-4-dowered."— GRAY, in Fl. Cal. 1, 
p. 344. 

t ZINNIA, Linn.—Heads heterogamies, radiate: both ray- and d'sk-tlowers fertile. Involucre cam- 
panulate or sub-cylindrical, the dry, broad, obtuse bracts iml.ii. at. d in s. veial series, the exterior much 
shorter; rays orbicular, cordate at the base, with an id,, ..nn.r. -M .1 a-hnnum distitnte of pappus or with 

Achenia angular, with a pappus of short awns produced from the audits : i.centael.' conical, " ith many 
chaffy scales embracing the disk-dowers. 

JSANVITALIA, Linn.—Heads heterogamous, radiate, ray-flowers fertile, 1-2 series, disk-flowers 
perfect and fertile. Involucre hemispherical or broadly lain; anulate. loans in-J-:', series, soimvWiat 
unequal, dry or with herbaceous apices, which on 2-4 of the outers. spreading leaves. 
Receptacle flat or convex, chaffy, chaff embracing the flowers.   Ray-flowers without a tube, as long as 
the mature acheniuni, emarginate ; achenium triangular, with a short, stout awn produced from each 

er narrowly winged, indistinctly ciliatr, 



gated, naked, and terminated by a single head 1J-2" in diameter; involucre 

with scales in about four series, all distinctly nerved, the outer ovate, obtuse, 

the inner lanceolate, acute; ligules persistent (fading away into a pale 

sulphur color), 2-3-toothed at the apex ; achenium (ray) 3-angled, rounded, 

and papillose on the outer side; disk-flowers narrowly tubular; achenia 

4-angled; chaff hardly as long as the flower.—Chiricahua Agency, Southern 

Arizona (536). My specimens are apparently much larger-flowered than 

those of Mr. Wright, on which the species was founded. They came, 

however, from near his locality. 

GYMNOLOMIA * MULTIFLORA, Benth. & Hook. (Heliomeris multiflora, 

Nutt.)—A very variable plant. Nevada, Arizona, Utah, Colorado (779, 

551).    See vol. v, King's Report, p. 170. 

RUDBECKIA LACINIATA, L.—(171 of Loew.) Sangre de Cristo Pass, 

Colorado. 

RUDBECKIA COLUMNARIS, Pursh, var. PULCHERRIMA. (Lepachys columnaris, 

T. & G., /?. pulclierrima, Don.)—Erect, simple, or branching from the base, 

strigose-pubescent; earliest leaves lanceolate and entire; stem-leaves pin- 

nately parted, with linear divisions, petioled ; upper ones similar, but sessile ; 

disk columnar, 9-15" long and 4" wide; ray-flowers dark purple, reflexed, 6" 

long and 4" wide.—Zufii Village (159), and also collected by Dr. Oscar 

Loew in White Mountains of Arizona. 

Var. TAGETES. {Lepachys columnaris, var. Tagetes, Gray, PI. Wright. 1, 

p. 106.)—Similar to the above except in having small yellow or brown rays 

and a shorter disk. Arkansas Valley, Colorado (24, Loew) ; Valley of the 

Rio Grande, above Albuquerque (85). 

RUDBECKIA HIRTA, L. (apparently).—Trout Creek, Colorado (549, 550). 

RUDBECKIA OCCIDENTALIS, Nutt.—Utah. 

BALSAMORHIZA SAGITTATA, Nutt,—Northern Nevada and Utah. 

* GYMNOLOMIA, H. B. et K.—Heads heterogamous, radiate ; rays 1-seried, neutral; disk-flowers per- 
fect, fertile. Involucre hemispherical or broadly campanulate; bracts in 2-3 Beries, exterior herbaceous and 
a little shorter, interior thinner, all narrow, or rarely with the exterior or interior enlarged. Receptacle 
convex or conical; chaff concave and embracing the disk-flowers. Ray-flowers lignlate, s 
entire or dentate. Disk-flowers regular; tube short or with a somewhat dilated I 
at base or with two small auricles. Styles of the disk-flowers obtuse or E 

a short, acute appendage. Achenia of the ray-flowers narrow, empty; of disk-flowers sub-compressed, 
4-angled, obtuse at apex (in our species destitute of pappus).—Erect, branching herbs.—BENTH. & 
HOOK. 



leaves broadly lanceolate; upper ones sessile : lower ones petiole.!, a loot 

or more long : Scales of the involucre obloilg or lanceolate, cinereous pubes- 

cent, eiliate: ligules 12, 10-14" long; achenia acutely angled, laterally 

compressed, 1-2- (or the outer ones often 3-4-) awned—Willow Spring, 

Arizona (222).—PLATE IX. Branch, natural size. Figure 1. Section 

through receptacle showing ray-flower and disk-flower in position, the lat- 

ter subtended by its chair; somewhat enlarged. 2. Chaff of disk-flower. 

3. Disk-flower. 4. Style and stigma of disk-flower. 5. Mature arhenhmi 

Of disk-flower. 6. Style and stigma of ray-flower. 7. Mature achenium 

of ray. Except where otherwise specified, all enlarged about 10 diameters. 

VIGUIERA* LAXA, DC, var. BREVIPE8, Gray (PL Lindh. 2, 228).—The 

loosely branching stem herbaceous, strigose-puberulcnt : leaves with short 

petioles, ovate or deltoid, plainly reticulated on the under surface, irregu- 

larly serrate, scabrous on both surfaces; petioles villose, especially on the 

upper surface; scales of the involucre in two series, Lanceolate, pubescent, 

and nerved on the back, acute; chaff lanceolate, membranaceous: recep- 

tacle convex; achenia flattened and densely covered with an appressed 

pubescence.—Camp Bowie, Ariz. (501); also collected by Loew in Central 

Arizona. 

VIGUIERA RETICULATA, Watson (Amer. Naturalist, 7, 301).—"White- 

tomentose; stems herbaceous ; leaves subopposite, coriaceous and rigid, 

broad-ovate, 1-2 inches long, cordate at base, acute, entire, short-petioled, 

strongly reticulated beneath ; bracts small, lanceolate; heads 4-5 together, 

in short close coiymbs; involucral scales imbricated in 3-4 or more series, 

lanceolate, thick, appressed or the tips spreading; rays entire; receptacle 

shortly conical; chaff acutish; achenia silky pubescent, the pappus-awns 

Bubulate at base; scales lacerate."—Telescope Mountain, Southeastern Cali- 

fornia. Will probably also appear in Nevada and Arizona. Not having 

access to a specimen of this species, I have availed myself of the above 

- VIGUIERA, H.B.etK.—" Head, fl 
- Iierhucoii-i : reivptaik- i 
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description of Mr. Watson.—PLATE IV. Figure 6. A branch, natural size 
7. A disk-flower. 8. Chaff of disk-flower. 9. Ray-flower. 10. Section 
through receptacle.    All except the branch enlarged 10-20 diameters. 

HELIANTHUS PETIOLARIS, Nutt.—Tall, erect, hispid; leaves scabrous 
(lower sometimes opposite, upper alternate), ovate or ovate-lanceolate, 
irregularly serrate-acuminate; petioles long (but variable in length); 
peduncles terminal; heads large; involucral scales lanceolate or broadly 
lanceolate, acute; disk-corolla hairy at base; achenia villous; pappus of 
"two chaffy awns"; rays large, over an inch long.—Southern Arizona, 
Nevada, and Colorado. 

HELIANTHUS ANNUUS, L. {Helianthus lentienlaris, Dougl., see Gray, 
Fl. Cal. 1, p. 353; also H. lenticularis, Dougl. vol. v, King's Report, and 
Preliminary Report of Mr. Watson in Wheeler's Survey, Washington, 
1874.)—Utah and Colorado. 

HELIANTHUS NUTTALLII, T. & G.—Nevada and San Lids Valley, Colo- 
rado, with broader leaves (548). 

HELIANTHUS GIGANTEUS, L., var. UTAHENSIS, Eaton—Utah. 
HELIANTHELLA UNIFLORA, T. & G.—South Park, Colorado (546). 
ACTINOMERIS* WRIGHTII, Gray (PI. Fendl. p. 85).—Erect, somewhat 

branching; stems canescently hispid; leaves sessile or slightly decurrent, 
lower opposite, upper alternate, oblong or lance-ovate, irregularly and 
strongly serrate, thick, scabrous, and distinctly veined, especially beneath; 
heads on naked peduncles (6-12' long), medium-sized; scales of the invo- 
lucre in 2-4 series, with a short stout pubescence, outer ones shorter, 
oblong and obtuse, inner lanceolate and acute; rays short, entire or 
slightly toothed (or sometimes none). Achenia of the disk cuneate-oblong, 
with a distinct wing extending half-way down the achenium on either side, 

* ACTINOMEKIS, Nutt.—Heads heterogamous, radiate ; flowers of the ray neutral and iu a single 
series; disk-flowers hermaphrodite, fertile ; heads BOI ncy of the rays, homogamous. 
Involucre hemispherical or campanulate; hracts 2-3-seried, unequal, short or the outer ones elongated 
and foliaceous. Receptacle convex or at length conical, covered with chaff, which emhraces the disk- 
flowers. Ray-corollas lignlate, spreading, entire or 2-3-toothed ; disk-flowers regular, with a short tuhe; 
limh elongated-cylindrical, 5-cleft at top. Anthers entire at hase. Branches of the stylo in the disk- 
flowers terminated by acute appendages. Achenia laterally compressed, with margins attenuated and 
distinctly winged. Pappus usually of two persistent awns.—Scabrous herbs. Leaves opposite or 
alternate, petioled, sessile, or decurrent. Heads middle-sized, solitary, and with long peduncles or 
corymbose-paniculate.—BENTH. & HOOK. 



and produ 

Chaff twic 

that there 

compared 

2, and 3 magnified about 2 diameters.) 4. Style and stigma (20 diame- 

ters).    5. Mature acheniuni (15 diameters). 

ACTINOMERIS LONGIFOLIA, Gray (I'l. Wright. 2. j). Si)).—Stems erect, 

slender, terete, glabrous; leaves opposite, sub-opposite, or alternate, linear- 

lanceolate, sessile, acute, denticulate or entire, plainly reticulate, scabrous 

on upper surface and  hispidly  scabrous  beneath;   peduncles   corymbose, 

scales in two series, the outer of which are lanceolate and with attenuated 

tips, the inner are shorter and obtuse, resembling the chaff of the recep- 

tacle, which is hardly longer than the mature acheniuni; achenia oval, 

distinctly winged to the bottom, awnless or with a single short awn 

occasionally; ligules yellow, sometimes 2-3-toothed, 6-10" long. Leaves 

sometimes 8' long and only 6" wide.—Sanoita Valley, Southern Arizona, 

(608), and probably not far from the original locality whence it was taken 

by Mr. Wright. 

VERBESINA* ENCELIOIDES, Benth. & Hook. (Ximmesia encelioides, Cav., 

T. & Gr. Fl. ii, 359.)—Annual, hoary-pubescent, green and almost smooth, 

branched from or near the base; leaves triangular-ovate or cordate, or 

sub-hastate, irregularly sinuate-dentate; upper petioles winged and dilated 

at base into a lobed auricle ; involucre with scales in 2-3 series, the outer 

lanceolate acute, pubescent, the inner shorter and smoother; rays numer- 

ous, cuneate-oblong, 4-7" long, 3-toothed at apex; achenia of the disk with 

a wide and strong wing;   pappus (disk) of two short, weak awns.—San 

"VEBBESINA, Linn.—Similar t<» the prect-din;. _ i ays are fertile 
and the diskachoniu are more distinctly -2-u in^-d and 2-awned. 
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Luis Valley, Colorado (421), Southern Arizona (772, 462), and Agua 
Azul, New Mexico (124).    A polymorphic plant. 

VERBESINA PODOCEPHALA, Gray (PI. Wright. 2, p. 92).—Erect, 2-3° 
high, hispid, branching from a woody base; leaves serrate, sub-sessile or 
even, rarely slightly decurrent, lanceolate to orbicular, 3-5-nerved, with 
(beneath) veinlets conspicuously netted, beneath glandular hispid, and veins 
and veinlets with stiff, long, white hairs; peduncle 4-8' long, monocepha- 
lous; scales of involucre in two series, the five outer ovate, roundish, the ten 
inner longer, chartaceous, and acute; achenia of ray sharply 3-angled 
or winged, slightly toothed on the angles, the inner flattish, with two (or by 
abortion one) stiff awns from the angles; flower V in diameter; rays 
bright sulphur-yellow, oblong, entire or slightly toothed at the apex.— 
Chiricahua, Ariz. (517). 

COREOPSIS TINCTORIA,- Nutt.—Ash Creek, Arizona, at 5,000 feet alti- 
tude (317). 

COREOPSIS CARDAMINEFOLIA, T. & G.—Erect, smooth, slender, almost 
unbranched; leaves pinnately parted; exterior involucre small; "achenia 
winged, broadly oval, sometimes with 2 short, subulate teeth"; rays 
3-toothed at the summit, twice as long as the interior involucre.—Zuni 
Village, Ariz., at 6,700 feet altitude (157). 

THELESPERMA* LONGIPES, Gray (PL Wright. 1, 109).—"Suffrutescent"; 
glabrous, much branched; branches short and leafy; leaves 3-5-parted; 
segments linear-filiform; peduncles 1° long, almost filiform, terminated by 
a single rayless head; inner series of involucral scales with broad scarious 
margins; outer series small and obtuse; achenium without pappus (merely 
a very small crown-like border), slender, terete or nearly so, and tubercu- 
late-rugose on the back ; chaff not adhering to the cast-off achenia,—Camp 
Bowie, Ariz. (451). 

* THELESPERMA., Leas.—Heads heterogamous, radiate; flowers of the ray neutral, in a single series; 
disk-flowers fertile; heads often homogamous from the rays heing absent. Involucre double, broadly 
caiupanuhi'ie; the inner series of subequal membranaceous scales, which aiv united more than half-way 
to the summit; the exterior series of a few small bracts. Receptacle flat with many flat scarious palets 
which subtend the flowers of the disk. Ray-flowers, when present, ligulate, spreading; disk-flowers 
regular, limb broadly cylindrical or narrowly campannlate, 4-5-cleft. Anthers obtuse at base and entire; 
styles of the disk-flowers papillose-puberulent at the apex, terminated by an acute apptndage. Achenia 
linear or linear-oblong, somewhat obcompressed truncate at the apex and erostrate, with two retrorsely 

liate awns Or naked. Rays, when present, yellow; disk sometimes purplish. Achenia 
smooth or tubercnlato.—BENTH. A HOOK. 



TlIELESPERMA   GRACILIS,  Cr;iV. 1 

scanous; rays none. ("Achen 

ulate persistent spreading reti 

Coulter in FL Col. p. 72.)—Ar 

inner, obtuse, and somewhat scarious-margined ones; outer aehenia short, 

and the inner ones somewhat longer-beaked; awns variable in number, 

2-4.—Arizona (639) and New Mexico. 

BroBNfl TEN0I8ECTA, (Jray.—Annual, glabrous, branching I'm,,, the base, 

leafy: leaves bipinnately parted; segments entire (rarely again divided) and 

lanceolate; scales of the involucre linear, hirsute, especially at base; rays 

(4-7) hardly exceeding-the disk; "aehenia attenuate-linear, glabrous sub- 

tetragonal"; awns nearly as long as the aehenia and \ery strongly down- 

wardly barbed.—Colorado, in the Arkansas Valley (544). 

BIDENS FCENICULIFOLIA, DC—Tall, branching, glabrous, or with the 

youngest branches puberulent; leaves 2-3 times pinnately divided; seg- 

ments entire or sometimes lobed ; involucre with the outer scales linear, 

filiate, and nearly as long as the inner ones, which are oval, with yellowish, 

scarious margins; rays large, 5-6, 8" long, oval, deep yellow, with plain, 

brown veins. Aehenia (I have not seen) given by Dr. Gray in PI. Wright. 

2, p. 90, as 2J lines long (the "vai. achenUa minoribus"), and by DC. Prod. 

v, p. 603, as 3-3J lines long, and linear-tetragonal, hardly scabrous at the 

apex, 2-awned.—Sanoita Valley, Southern Arizona (671). 

BIDENS HETEROPHYLLA, Ortl var.t—Erect, smooth: lower leaves 

petioled, pinnately "5-7-parted": segments distant, linear, entire, the terminal 
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one much longer than the others, 4' long and 3" wide; upper leaves sessile, 
3-parted; outer series of involucral scales lanceolate, ciliate, as long as the 
broadly margined inner series. Flowers in my specimen are all too young. 
Mr. Watson has kindly compared it for me, and pronounces it the same as 
1233 of Mr. Wright's collection. 

LAPHAMIA STANSBURII, Torr.—Utah. 
"LAPHAMIA MEGALOCEPHALA, Watson (Amer. Naturalist, 7, 301).— 

Scabrous-pubescent; stems diffusely branched, a foot high ; branches sim- 
ple ; leaves alternate, broadly ovate, 2-3 lines long, smaller upon the 
branches, entire, very shortly petioled; heads large, 2-3 lines in diameter, 
terminal and solitary, discoid, many-flowered; achenia compressed, hispid; 
pappus none.—With nearly the habit of the last. Nevada." I have 
quoted the description from Mr. Watson. The specimen I have not seen.— 
PLATE XI. Figure 1. A branch, natural size. 2. A single flower. 3. Style 
and stigma.    4.  .    5. Stamen.    Enlarged about 10 diameters. 

PERITYLE * EMORYI, Torr. (Bot. Mex. Bound, p. 82).—"Sparsely hirsute 
as well as glandular: leaves round-cordate or fan-shaped in outline, 5-9- 
cleft and the lobes copiously incised, the upper alternate and less lobed: 
scales of the involucre rather broad: rays short, white, broadly oval: style- 
appendages oblong and obtuse: akenes narrowly oblong, hispid-ciliate: 
awn of the pappus only one, very slender, sparsely barbellate above" 
(Gray in Fl. Cal. 1, p. 397).    I have not seen the species.    Arizona. 

RiDDELLiAf COOPERI, Gray (Proc. Amer. Acad, vii, p. 358).—"A foot 

* " PERITYLE, Benth.—Heads many-flowered, with pistillate rays, or occasionally none ; the flowers 
all fertile. Involucre campanulate, of nearly equal scales, slightly carinate on the back, in a single or 
double series. Receptacle flattish or conical, naked. Rays 3-toothed ; disk-corollas 4-toothed; the tube 
glandular. Style-branches tipped with (or insensibly changing into) a short and obtuse or more com- 
monly subulate or filiform, hairy appendage. Akenes oblong, flat (laterally compressed), dark-colored, 
bordered by a cartilaginous mostly ciliate-bearded margin. Pappus a series of hyaline or sctifonn 
scales, usually more or less united into a cup or crown, and commonly a sleuder awn from one or both 
margins.—Rays white (or sometimes yellow?): disk-flowers yellow."—GRAY, Fl. Cal. 1, p. 39G. 

tRiDDEixiA, Nntt.—" Heads several-flowered, with 3 or 4 pistillate rays and 5 to 12 disk- 
flowers, all fertile. Involucre narrow, cylindraceous, of 4 to 10 linear-oblong and coriaceous equal 
woolly scales, which are connivent but distinct, except at the very base, and a few thinner or scarious 
ones within, sometimes a narrow external bract or two. Receptacle flat, naked and smooth. Rays 
large for the size of the head, very broad, abruptly contracted at the base into a short tube, truncate and 
3-lobed at the end, 5-7-nerved (the nerves converging and uniting in pairs within the lobes), becoming 
papery, persistent on the akene. Disk-corollas elongated-cylindraceous, with a very short proper tube. 
5-toothed at summit; the teeth glandular.     Anthers linear, minutely sagittate, or emarginate at base. 



or two high, foment.>so-eanesrent : somewhat naked with age: leaves nar- 

rowly linear, entire, minutely punctate : heads solitary on filiform peduncles 

terminating the branches:   akenes glabrous:   pappus  of oblong erose- 

laciniate chaffy scales, about a quarter the length of the glandular disk 

corolla." Not having the specimen, 1 have been obliged to quote the above 

from FL Cal 1, p. 373.     Arizona. 

RIDDELLIA TAGETINA, Nutt—A foot high, fioccosc-woolly or smoother 

with age, much branched; leaves sessile, narrowly spatulate or oblanceo- 

late, 8-18" long; heads in clusters on the ends of the branches: scales of 

the pappus entire, about (or more than; half as long as the tube of the disk- 

flowers:  rays somewhat  puberulent externally.—Camp Howie. Ariz. (463), 

and Alcadonis, N. Hex (82). 
CHJSNACTIS DOUOLASII, Hook, & Arn.—Colorado, about South Park 

(481, 482) ; also from Nevada and Utah. 

CHiENACTIS STEVIOIDES, Hook. & Arn.— 1 ndependeiiee Valley. Nevada. 

HYMENOPAPPUS LUTEUS, Nutt.—Arizona, Colorado, and New Mexico. 

HYMENOPAPPUS FLAVESCENS, Gray (PL Fendl. p. 97).—Leaves less dis- 

sected and divisions larger than in the following variety, in which the 

flowers are a real yellow.—A somewhat variable species.    Colorado. 

HYMENOPAPPUS CANESCENS, var. CANO-TOMENTOSUS, Gray (PI. Wright. 2, 

p. 94, and PI. Fendl. p. 97).—Erect, floccose-tomentose; leaves bipinnately 

parted; segments 3" long and J" wide; inflorescence in a cymose panicle ; 

heads 4" in diameter; scales of the involucre with petaloid and somewhat 

scarious tips ; chaff of the pappus entire, oval, one-half or one-third as long 

as the tube of the corolla; achenia turbinate, obscurely 3-5-angled, 15- 

nerved, villose.—Western New Mexico, Loew. 

BUIIA LEUCOPHYLLA, DC.—Nevada. 

ing from a sub-ligneous root, canescent-tomentoJe; leaves oblong, trifid 

at base, with middle division often toothed toward the apex or entire, 

linear-lanceolate obtuse ;  head-, including  the rays, 8    in diameter; invo- 

j.oiutless  cliiitly M 

f goldeu yellow floi 



168 BOTANY. 

literal scales lanceolate, thin, canescent, acutish; pappus scales oblong, 
scarious, as long as the tube of the disk-flower, with a strong midrib, which 
does not reach the apex; achenia long-cylindrical or clavate, obscurely 
angled, pubescent. Entire plant densely covered with a close, wThite 
tomentuni, which may be readily rubbed off.—Camp Grant, Ariz., at 5,300 
feet altitude (457). 

HYMENOTHRIX* WRIGHTII, Gray (PL Wright. 2, p. 97).—Erect, 2-3° 
high, glabrous, diffusely branched; lower leaves bi- or tripinnately parted, 
divisions filiform; upper ones entire or trifid, with the divisions entire; 
involucre loose, inner series broadly hyaline-margined, purple-tipped; 
pappus of 12-15 scales, the awn of which is as long or nearly as long as 
the scale portion. Achenia narrowly turbinate, black, densely silky-vil- 
lous; rays none.—Camp Grant, Ariz. (763). 

HYMENOTHRIX WISLIZENIJ, Gray (PL Fendl. p. 102).—Erect, puberu- 
lent, branching; lower leaves bipinnately parted, upper ones trifid or entire; 
lobes linear or linear lanceolate; rays bright sulphur-yellow, three-lobed; 
disk-flowers merely lobed, yellow; pappus of 12-15 awns, which are bar- 
bellate above and slightly expanded into hyaline wings below; achenia 
whitish and somewhat silky-villous.—Cottonwood, Arizona, at 4,300 feet 
altitude (350). 

YiLLANOVAf CHRYSANTHEMOIDES, Gray (PL Wright. 2, p. 96).—Erect, 
* HYMENOTHRIX, Gray (PL Fendl. p. 102).—Heads heterogamous, or in absence of rayshouiogamous; 

rajs when present fertile and in a single series; disk-flowers perfect. Involucre turbinate or narrowly 
campannlate, the appressed membranaceous bracts in two series, the interior of which have the margins 
and apices scarious or more or less colored; the exterior are shorter atd narrower, and slightly, if at 
all, scarious. Receptacle small and naked. Disk-flowers narrowly campanulate and the limb deeply 
5-lobed or 5-cleft. Anthers sagittate at base with small auncles Styles of the disk-flowers with long 
branches, which are terminated by broad and acute or short subulate appendages. Achenia narrowly 
turbinate and more or less silky-villous.   Pappus of many hyaline, awn-tipped scales—Erect, diffusely 

the upper ones simple. Heads middle-sized, irregularly paniculate or corymbose. Corollas yellow [or 
purplish].—BENTH. & HOOK. 

t VILLANOVA, Lagasca.—Heads beterogamous, radiate; ray-and disk-flowers both fertile, or some- 
times the innermost flowers sterile. Involucre campanulate, the few broad herbaceous bracts Bub-equal, 
subtending the ray-flowers, or even almost embracing their achenia. Small receptacle naked. Ray- 
flowers ligulate, the blade small, 3-toothed. Disk-flowers regular, tubular; limb 5-cleft, campanulat.:. 
Anthers sagittate at base, with small auricles. Styles nf <ii>k Mowers having u short acute appending 
terminating tin brant , -: a* • ta i uneate-oblong, truncate, attenuated at base, more or less 3-angled, 
the exterior strongly and flic interior slightly compressed upon the back, smooth, naked.-  HitVtise, gland- 

iddle-si/.ed, peduucled, irregularly paniculate or 



simple or branching toward the summit; leaves 1-2-tornately parted, the 

divisions spatulate or oblanceolate, obtuse, simple or lobed; scales of the 

involucre equal, acuminate, in 2-3 series; ray-flowers about If) (disk-flowers 

many) ; blade toothed or lobed; tube of the disk-flowers externally glandu- 

lar-hairy; achenia narrowly turbinate or clavate, black, slightly quad- 

rangular, smooth, ribbed or striate, and longer than the corolla; pappus 

none—Arizona (812, 609). 

PALAFOXIA LINEARIS, Lag. {vide Botany of Fortieth Parallel, p. 424).— 

Arizona. 

PALAFOXIA HOOKERIANA, T. & G. I, probably var. subradiata, T. & G.— 

6-12' high, simple or branched; leaves linear or linear-lanceolate, hirsute, 

1-iy long; pedicels and flowers viscidly glandular-hairy; scales of invo- 

lucre lanceolate, acute, sub 2-seried; rays variable, large or small, regularly 

or irregularly 3 cleft; pappus (ray) reduced to small obtuse scales, half a 

line long; achenia sub 4-angled, hairy, broadly clavate; disk-flowers deeply 

5-parted; tube long and slender, or short and thick; pappus of 5-8 lanceo- 

late or oblong scales, which are nearly as long as the hairy, clavate achenia.— 

A plant which appears to be variable in almost everything about the flower 

except the disk-achenia.    Deserts of New Mexico, Loew. 

POROPHYLLUM* MACROCEPHALUM, DC.—Annual, erect, glabrous; lower 

leaves linear, upper broadly oval (all petioled and glaucous) and sinuate- 

dentate; marginal glands nearly a line long and half as wide; flowers 

solitary, terminating the pedicels, which are hollow and dilated above; scales 

of the involucre linear, 10" long, with one or two lines of glands 1|" long 

and i" wide; achenia clavate, hairy; pappus fulvous, rough, with delicate 

hairs, nearly or quite as long as the slender flower-tube; limb of the flower 

dark brown.—A striking species, found usually on or near limestone rocks. 

Sanoita Valley, Arizona, at 4,500 feet altitude (682). 

•POROPHYLH M. Viii!l;mt.—H< ad several-to many-i lowered, with all the flowers perfect.  Involucre 
cylindrical or cyliudraceous, of 5 to 10 oblong or linear • .-•( ual scales in a single series.   Receptacle small, 
naked.    Corollas with a slender or filiform tube and a narrow 5-cleft limb.   Stylc-braDches slender, 
tipped with a Bubulate-filiform bispid appendage.   Akei 
angled.    Pappus of copious, rutin r rigid, scabrous, capiil 
Herbs glabrous and off en glaucous ; v. itli slender branch. >s terminated by pedunculate heads of yellow. 

- 
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TAGETES* MICRANTHA, Cav.—Annual, smooth, 2-6' high; stem simple 
or nearly so; leaves opposite, entire and filiform or pinnately parted, and 
the divisions filiform; flowers terminal; scales of the involucre in a single 
series somewhat united at base, abruptly truncate and sometimes bristle- 
ti])ped; rays white, 1-3 in a head, 1-2" long, entire or slightly denticulate; 
disk-flowers about 5; pappus of two rough awns nearly as long as the 
distinctly striate linear achenia, and of 2-3 scales half as long as the awns, 
which they sometimes enclose.—Sanoita Valley, Southern Arizona, on 
rocky hillsides (616). 

PECTisf FILIPES, Gray.—Annual, much branched; leaves smooth, 
narrowly linear, 12-18" long, less than 1" wide, with numerous glands, 
2-3 bristles on either side at base; peduncles capillary, more than an inch 
long; involucre of five lanceolate scales, with more or less scarious margins, 
frequently gland-bearing; rays exserted half their length, not more in 
number than the disk-flowers (5) ; disk-flowers half as long as the rays; 
achenia linear, hairy; pappus usually of two stiffish awns, which are some- 
what thickened at base and slightly scabrous above, or occasionally reduced 
to one awn and a crown of minute scales. An exceedingly variable species, 
which Bentham and Hooker, in Gen. Plant., have assigned to the older P. 
Taliscana, Hook. & Arn. I can see no warrant for this, if the description 
in Bot. Beechey be correct. It should, however, be stated that the plant 
appears there to have been described from imperfect material, and more 

* TAGETES, Linn.—Heads heterogamons, radiate; ray- and disk-flowers both fertile, or heads some- 
times homogamous, the rays being absent. Involucre cylindrical, the bracts 1-seried and more or less 
united, rarely a single small exterior bract is present. Receptacle flat, often small, naked or somewhat 
alveolate-fimbrillate. Ray-corolla ligulate; disk-flowers perfect and fertile, regular, tubular, the limb 
<>tti u enlarged,.".-clefr. Ant in i-,, base obtuse, entire. Style-brancbesof the disk-flowers slender, truncate, 
penicillate   or  short   appemi .r, attenuate at base, compressed or angled, hardly 
striate, with a [somewhat] conspicuous callosity at base. Pappus variable [in our species, miimntha, of 
2 a wna and 2-:5 shorter scales].—Erect, branching or diffuse glabrous herbs, with the leaves and involucre 
having distinct, strong'y scented glands.—15KM H. & HOOK. 

tPECTIS, Linn.—Heads heteiogamous, radiate; ray-flowers in a single series and fertile, as the 
disk-flowers also.   Involute . .•; late, the free, equal bracts in a single series.    Recep- 
tacle small, naked, h'ays with a small or narrow blade, spreading, entire or 3-toothed; disk-dowers 
perfect, the arupliate tube short, equally or unequally 5-cleft. Anthers obtuse, sub-entire at the base. 
Styles of the .       ••'. slender,  somewhat hairy, with  very short,  obtuse  branches. 
Achenia linear, somewhat angled, delicately striate. Pappus of few or many bristles, oftener Bmaller, 
fewer or-.imply reduced to scales in the ra\ than in the disk, or sometimes consisting entirely of small 
scales resembling a emwn, or « Ith these and the bristles intermixed.—Herbs, the leaves and iuvolucral 
scales of w hich often abound in stroug-scented glands.    Flowers yellow [in P. imberbis purple].—BENTH. 
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perfect specimens may have enabled those authors to place I\ Jiliprs under 

P. Taliscana with certainty. Dr. Gray, Fl. Cal 1, p. 400, still considers 

them distinct.—Southern Arizona (539) In one specimen, I find three 

awns to the disk-flowers, which alternate with time scales, each half as 

long as the achenium. 

PECTIS ANGUSTIFOLIA, Torr.—Low, much branched, annual, 1-6' high : 

leaves slightly connate and bristle-ciliate at base, bearing many oval glands, 

as also do the scales of the involucre ; pappus in both ray- and disk-ilowers 

a mere crown of small and somewhat dentate scales, or in some of the outer 

flowers of the head of one or two awns, when it is P.jiistit/iatu, Cray (PI. 

Fendl. p. 62); achenia a little hairy.—A very much dwarfed form of the 

species, not over half an inch high, is in the collection, obtained by Dr. 

Loew, probably from New Mexico.    Colorado (467). 

PECTIS PAPPOSA, Gray.—"Annual, glabrous, diffusely much branched, 

a span to a foot high, 'lemon-scented': leaves elongated-linear (2-.")' long, 

less than a line wide), furnished with very few bristles at base: heads 

slender-peduncled, scattered or corymbose, about 20-flowered: scales of the 

involucre 6-8-linear; rays, elongated, linear-oblong: pappus in the ray a 

scaly crown, in the disk of 15-20 capillary and very unequal barbellate 

bristles. PI. Fendl. p. 62." Not having access to satisfactory specimens 

of the above species, I have been obliged to appropriate the above complete 

description from Fl. Cal. 1, p. 399.—Obtained by the Expedition in Arizona. 

PECTIS TENELLA, DC.—Low and diffusely branched, smoothish; leaves 

1-2' long, nearly a line wide; margins slightly revolute and bearing afew oval 

glands; rays twice (or nearly so) as long as the scales of the involucre, 

pappus (ray) a few small scales or rarely with an awn ; disk-flowers about 10, 

two-thirds as long as the ray : pappus (disk) of about 15 very unequal and 

strongly upwardly barbed bristles; achenia sub-angled and hairy. My 

specimens do not at all accord with the description in DC. Prod. vol. v, p. 

99, and I am unable to separate them clearly from the above description ot 

P. papposa Mr. Watson, however, has kindly compared them at Cambridge 

for me, and I accept his conclusion.—Camp Bowie, Ariz. (446); also 

obtained by Dr. Loew from Mount Turnbull, in the same region. 

PECTIS  LONGIPES,  Gray  (PI.  Wright.  2, p. 69).—Annual,   diffusely 
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branched; branches procumbent or ascending, conspicuously angled and 
striate, smooth; leaves 1-2' long, half a ]ine wide, the margins copiously 
provided with roundish, brows glands, with several long bristle-like hairs at 
base ; peduncles 3-6' long, with several small scale-like bractlets, filiform; 
involucral scales linear-lanceolate, glandless or with but a single gland; 
ray-flowers 1" long, pappus (ray) of two strong awns ; disk-flowers 4" long, 
pappus (disk) of many unequal and scabrous bristles; achenia reddish, 
angled and roughish.—A well-marked species from the Sanoita Valley, 
Arizona (635). 

PECTIS IMBERBIS, Gray (PL Wright. 2, p. 70).—Erect, much branched 
herb, 1-2° high, smooth; leaves scattered, few, gland-dotted, filiform, 2-3' 
long; inflorescence paniculate-cymose; pedicels bracteolate; involucre scales 
lanceolate, obtuse, enfolding the ray-achenia; ray-flowers purple (as are 
also those of the disk and also the involucre scales); blade oval and 
twice as long as the tube; disk-flowws with the tube short and limb dilated 
upwardly, very slightly bilabiate, a dark gland on each lobe. Achenia 
(disk and ray) narrow, hairy; pappus of two small scales, with smaller 
ones between, and some more or less lacerate. The plant emits a tere- 
binthinate odor, and is almost as naked as though it had no leaves.—Sanoita 
Valley, Arizona (636). 

PECTIS PROSTRATA, Cav.—Prostrate, branching herb, puberulent; leaves 
broadly linear or lanceolate (T long and 1J" wide), entire, and strongly 
bristle-ciliate at base; heads sessile and somewhat congested; involucre of 
five oval scales, which are truncate at top and hyaline on the margins, not 
embracing the ray-achenia; limb of the ray-corolla less than twice as long 
as the tube, and both combined shorter than the achenium; pappus (ray) 
of 2-4 lanceolate, acute, somewhat lacerate scales, which are half as long 
as the hairy achenium; disk-flowers almost cylindrical, and not longer than 
the five lanceolate, hyaline, and very acute scales of the pappus Achenia 
narrow and hairy (dmost hairy-tufted at the apex). The dark glands are 
scattered throughout the entire blade of the leaf.—Dry open plains of 
Southern Arizona (722). 

HELENIUM AUTUMXALE, L.—Utah. 
HELENIUM HOOPESIT, Gray.—Sierra  Blanca, Arizona, at 11,500 feet 
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altitude (808). This plant was found blooming higher and later than any 

other species in Arizona, From^the summit of Mount Graham, at !U)iM> 

feet, we have the variety "canescens, pube lanulosa decidna indutum" 

(Gray), some heads of which have the rays almost entirely wanting. 

(404.) For a recent arrangement of the genua by Professor Gray, Bee 

Proc, Amer. Acad, ix, p. 202 d .w/. 

GAILLARDIA ARISTATA, Pursli.—Perennial, (J-2 high, pubescent (un- 

branchedl); lower leaves linear-lanceolate, dbspahdate or pmnatifid, on 

long-margined petioles, upper ones sessile and usually entire; heads 2-4' 

in diameter; rays 1' or more long, usually entire, yellow; pappus of the 

ray-flowers somewhat shorter than that of the disk: tube of the disk- 

flowers short, limb cylindrical, glandular-hairy above, and with the lobes 

bristle-tipped; scaly pappus lanceolate, one-quarter as long as the limb. 

midrib produced into an awn nearly as long as the disk-flower; aehenia 

slightly hairy; bristles of the receptacle stout, 3-4 times as long as the 

aehenia, thickened at the base.—Colorado, in South Park (483). 

GAILLARDIA PULCHELLA, Fougeroux.—Erect, branching, smooth; lower 

leaves petioled, lanceolate-spatulate, upper ones sessile, broadly lanceolate 

or oblong; peduncles 4-6' long; scales of the involucre in two series (the 

inner shorter), tips much attenuated; rays orange-colored, cuneate, deeply 

three-lobed; disk-flower lobes purple, glandular-hairy, drawn out into a 

bristle tip; pappus (disk) with the scales broadly oblong and the midrib as 

long as the flowers; awns of the receptacle thickened and hardened at 

base, four times as long as the achenium, which is densely covered with fer- 

ruginous hair (or, as expressed by Torrey and Gray, " involucrate with a 

villous ferruginous tuft"). This and the above species often closely resem- 

ble one another in the flowers. Indeed, in a specimen from the Laramie 

Mountains, named by Dr. Gray G. aristata, I find the hairy achenium much 

more like that of G. pulchella (which, from the unbranched stem and pin- 

natifid leaves), it can hardly be—Cottonwood, Arizona (345). 

ACTINELLA ACAULIS, Nutt.—South Park, Colorado, at 12,000 feet ele- 

vation (457). 

ACTINELLA ARGENTEA, Gray (PI. Fendl. p. 100).—Stem at base, short, 

thick, woody, and branched almost as in .1. araulis and leafy; above slender, 
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with a few leaves, and terminating in a leafless peduncle 2-4 inches long; 
lower leaves 3-nerved, spatulate, tapering into a petiole, upper leaves sessile 
and spatulate, all (as also the stem and involucre) densely silky-pubescent; 
involucral scales thickish,and lanceolate, in 2-3 series, and not longer than 
the disk-flowers; rays about 15, cuneate, 3-lobed, nearly 6" long; hyaline 
scales of the pappus broadly ovate, short-awned, glistening; achenia hairy, 
cuneate.—This beautiful little species was obtained from Santa Fe, N. 
Mex. (5), where it was first detected by Mr. Fendler in 1847. 

ACTINELLA RICHARDSONII, Nutt.—South Park, Colorado (484); also 
from Western New Mexico, Loew. 

ACTINELLA GRANDIFLOEA, T. & G.—Several erect branches, 6-12' high, 
from the short stem; entire plant more or less densely covered with a long, 
loose wool; lower leaves pinnately or sometimes bipinnately parted, the 
divisions linear; petioles margined with dilated and sheathing bases; invo- 
lucre densely woolly; scales linear, acute, about as long as the hemispherical 
disk; head (including the rays) lj—2J' in diameter; rays oblong or cuneate, 
6—12" long. Apex somewhat truncate, 3-toothed or lobed; disk-flower 
lobes rather short and obtuse, glandular-hairy; achenia roughish-hairy, 
with from 6-8 thin, lanceolate, acute pappus-scales.—In Colorado, the 
most striking plant blooming at an altitude of 12,000 feet (578). 

ACTINELLA SCAPOSA, Nutt, var. LINEARIS, Nutt.—Perennial, villous or 
cinereous-pubescent; scapes numerous, from a much-branched caudex; 
leaves many, narrowly linear, 2-4' long and hardly a line wide, glandular- 
dotted petioles expanded into sheathing bases; scapes 4-12' long, terminat- 
ing in a single head, which, with the rays, is 18" across; scales of the invo- 
lucre in two series, oblong, obtuse and quite villous; rays oval or cuneate, 
oblong, 3-toothed, the tube hairy; achenia pyriform, hairy, of five oblong or 
oval scales, with or without short awns; disk-flowers with almost no tube, 
and an upwardly dilated, gland-dotted limb, the lobes obtuse, short, and 
glandular-hairy; achenia as in the ray, except that the pappus is conspicu 
ously tipped with a bristle-like awn.—Covero, N. Mex. (104). 

ACHILLEA MILLEFOLIUM, L.—Nevada, Utah, Colorado, and Arizona, in 
the pine region of the White Mountains. 
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linear, entire, or remotely toothed; hend (including n,ys) 2-2J' in diameter; 

scales of the involucre very woolly and somewhat exceeding the disk : ray- 

flowers yellow, fading into a " cream-color"; limb oblong or oval, and 
sometimes toothed at the apex; disk-flowers yellow; aehenia black.— 

Western New Mexico, at 6,500 feet altitude, Loew. This ran- plant was 

also obtained in 1872 by Professor Porter at the "Soda Springs, ;',;"> miles 

northwest of Canon City", and a good description of it furnished in the 

Flora of Colorado—PLATE XII.    Natural si/,-.    Fig. l. Vertical Bection 

through the receptacle, showing ray- and disk-ilowers; also invohieral scale 

and embracing chad'. 2. Single invohieral scale. .'?. Ray-flower. 4. Chaff 

of the receptacle. 5. Diak-flower. 6. Style and stigma. All except the 

branch enlarged about 7 diameters. 

BAILEYA MULTIRADIATA, Gray (PI. Fendl. p. 105). — More or less 

densely floccose-woolly, usually but little branched at the base; leaves once 

or twice pinnatifid ;• peduncles 4-12' long, and terminated by a large head 

1J-2* (including rays) across; rays yellow, very many, in two ranks, 

cuneate-oblong, somewhat sharply 3-toothed, h' long.—Camp Bowie, 

Ariz. (495), and El Rito, N. Mex. (97). The Expedition has it also from 

Nevada. 

Dr. Gray (PL Fendl. p. 106) remarks of B. plenirmliata, " that the style 

branches exhibit a more or less distinct central mucronation, or slight cone; 

in the others [species] they are absolutely truncate." 1 find in the speci- 

mens of pleniradiata from Southern Utah, collected by Dr. Parry, that this 

* LEUCAMPYX, Gray.—Heads betero-ranmiis. radiate: mvs in one series, and, as also tli«- di.sk- 
flowers, fertile. Disk-flowers perfect. Involucre broadly hemispherical; bracts 2-3 series, Imbricated, 
broadly xarious at the apex. Receptacle somewhat convex, chaff meuibranaeeoiis-hyaline, partly 
including the aehenia. Tube of the ray-flowers slender: limb bread :'.-t<>.>thed or M-ekfr. Disk-flowers 
tubular, regular; limb campanulate ; apex 5-cleft. Anthers obtuse at base, entire. Style-branches of 

A-ers at the apex short appendiculate, penicillate. Aehenia cuneate. incur \ ed, compressed on 
the back, sub 3-angled, attenuate at base, obtuse at apex ; pappus none.—BENTH. & HOOK. 
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cone is clearly defined, but in some of my Southern forms of what I can 

only consider as midtiradiata that it is also slightly present—i. c, the style 

branches are not absolutely truncate. Whilst in the main I can recognize 

marked differences between these two species, the wide range of variation 

in the rays, size, branching, etc., makes me regard the differences as in the 

highest sense simply one of degree. It is noteworthy, too, that these two 

forms appear to come nearer to each other as we go southward. 

ARTEMISIA DRACUNCULOIDES, Pursh.—Twin Lakes, Colorado (530); 

also obtained from Arizona and Utah. 

ARTEMISIA BOREALIS, Pallas.—South Park, Colorado (535,536).  Alpine. 

ARTEMISIA CANADENSIS, Michx.—Arizona; also from Colorado (532). 

ARTEMISIA TRIDENTATA; Nutt.—Twin Lakes, Colorado (431) ; also from 

the New Mexican deserts, Loew. 

ARTEMISIA DISCOLOR, Dougl.—Southern Arizona (753). 

ARTEMISIA LUDOVICIANA, Nutt.—Colorado (529) Arizona, by the earlier 

explorations of the Survey, and later by Loew from Mount Turnbull. The 

latter specimen looking toward var. Mexicana, Gray, having the upper leaves 

trifid and the margins re volute, and the entire plant (especially younger 

specimens) tomentose-canescent. From the San Luis Valley, Colorado, 

we have, in 1873 (539), a much narrower-leaved form (tenuifolia, Gray), 

which Dr. Gray intimates may be a distinct species. 

Var. DOUGLASIANA, D. C. Eaton, is from Southern Arizona (717) and 

from Utah.    Varieties latiloha, Nutt,, and latifolia, T. & G., also from Utah. 

ARTEMISIA FRIGIDA, Willd.—From plains between Denver, Colo., and 

the foot-hills (469). To this we frequently find Aphyllon fasciculatum, T. 

& G., attached; parasitic attachments uniting the rootlets of the two. 

ARTEMISIA SCOPULORUM, Gray.—South Park, Colorado (430).    Alpine. 

ARNICA COEDIFOLIA, Hook.—Clear Creek, Colorado (570). 

ARNICA ALPINA, Laestad. {Arnica angustifolia, Vahl.)—Clear Creek, 

Colorado (569). 

ARNICA LATIFOLIA, Bongard.—Utah. 

ARNICA LONGIFOLIA, D. C. Eaton.—Utah. 

ARNICA FOLIOSA, Nutt,—More than a foot high, erect, simple, tomen- 

tose or glandular-pubescent;   lower leaves petioled;  upper ones sessile, 



slightly connate at base, lanceolate callous-denticulate, sometimes with 

3-5 distinct ribs; flower, including rays, is in diameter.—Twin Lakes, 

Colorado (568). 

SENECIO LUGENS, liichardson, var. IIOOKERI, 1). C. Eaton. (Senecio 

liu/cns, Hook.)—Nevada. 

Var. FOLIOSUO, Gray. (S. lugens, var. exaltatus, Eaton in Bot King's 

Exped. [fide Gray].)—" Hoary with white wool up to the flowering state, 

and the stem conspicuously leafy almost to the top" (Gray, FL Cal 1, p. 

413.)—South Park and Twin Lakes, Colorado (567, 587). 

SENECIO TRIANGULARIS, Hook.—Twin Lakes, Colorado (563); Utah. 

SENECIO ANDINUS, Nutt.—Mountains of Colorado near South Park 

(564, 565). 

SENECIO AUREUS, L., var. CROCEUS, Gray.—Utah. Var. BOBEALI8, T. & 

G.—South Park, Colorado (566). Var. WERNEBLBFOLIUS, (nay (Proc. 

Phila. Acad. Nat. Sci. March, 1863, p. 68}.—Crespitosc, woolly'at Bret; 

radical leaves entire, petioled, spatulate-lanceolate, thickish, margins 

slightly revolute, canescently tomentose beneath, more nearly glabrous 

above; scape leafless or with one or two bracts.—South Park, Colorado 

(588), where it appears to be a common form and to hold its characters well. 

SENECIO DOUGLASII, DC.—Glabrate form, from San Francisco Mount- 

ains, Arizona. 

SENECIO CANUS, Hook., var., with narrower, more entire leaves, and 

longer rays than usual.—South Park, Colorado (559). 

SENECIO CERNUUS, Gray (Silliman's Journ. n. s. vol. 33, p. 10).—''Gla- 

brous stem slender, 1^Q high, terminated by a many-headed panicle; leaves 

lanceolate attenuate at base into a long, margined, subciliate petiole, spar- 

ingly sharply toothed or subentire; heads smallish (hardly 6"), discoid, 

nodding on a 1-2-bracteolate pedicel; involucre sub-calyeulate, of lax 

bracteoles; ovary smooth."—Twin Lakes, Colorado (583). For want of 

the specimen, I have been obliged to quote the original description of 

Professor Gray. 

SENECIO LONGILOBUS, Benth., var FLOCCOSO-INCANA, Gray.—2° high, 

from a woody base, much branched; entire plant more or less white and floc- 

cose-canescent; leaves 1-3' long, entire and narrowly linear or deeply 

12 HOT 
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3-parted or pinnate, with the divisions all linear; inflorescence cymose- 
paniculate; pedicels few, bracteolate below; involucre scales with two thick 
nerves; loosely calyculate beneath the head. A most variable species, 
already noted by Dr. Gray as being with 8. spartioides and others inextri- 
cably confused.—New Mexico, where it is one of the commonest plants 
of the dry hill-sides. 

SENECIO SPARTIOIDES, T. & G.—Smooth, suffruticose, much branching; 
leaves 2-lY long and a line wide, entire or very sparingly toothed; heads 
corymbose, or corymbose-paniculate; peduncles short, minutely bracteolate, 
calyculate scales subulate or narrowly lanceolate; involucre cylindrical, 
scales thin, nerves delicate; achenia silky-caneseent.—Valley of the Upper 
Arkansas, Colorado (589). 

SENECIO EKEMOPHILUS, Eichards.—San Luis Valley, Colorado, a 
narrow-leaved form (561, 562) ; also New Mexico. 

SENECIO FREMONTII, T. & G.—Colorado; among the mountains at 
11,500 feet and upward (571, 572, 576); contracted above, smooth, striate. 
Mountains of Colorado, at 12,000 to 13,000 feet altitude (573, 575). 

SENECIO BIGELOVJI, Gray.—Erect, smooth, branching toward the top; 
lower leaves 5-8' long, less than an inch wide, irregularly sinuate or 
dentate, the tips of the teeth callous, somewhat falcate, tapering toward 
the base into a margined petiole; upper leaves sessile and more reduced; 
heads large, homogamous, nodding, calyculate scales subulate, involucral 
scales in two series, lanceolate, the inner ones more decidedly scarious- 
margined than the outer. Achenia oblong, distinctly ribbed, and in some 
cases under the lens faintly glandular; root a cluster of fleshy fibres.— 
Mount Graham, at and above 9,000 feet (762): also from the Sierra Blanea, 
Arizona; also var. MONOCEPHALUS (Gray!), Twin Lakes, Colorado (587, 674). 

SENECIO FENDLERI, Gray (PI. Fendl. p. 108).—Twin Lakes, Colorado 
(557). 

SENECIO SOLDANELLA, Gray (Proc. Acad. Nat. Sci. Phila, March, 
1863, p. 76).—Dwarf, sub-caulescent; root fibrous and fasciculate, glabrous 
and usually glaucous, monocephalous; lower leaves orbicular, 1J-2' in 
diameter, purplish beneath, on petioles 6' long, which are widely scarious- 
margined; upper leaves smaller and on  shorter petioles,   the highest one 



6,500 feet altitude, Loew; also from Southern Colorado (449, 866). 

CNICUS DRUMMONDII, T. & G., (462); and also var. ACAULE8CEH8, Gray 

(461).    Colorado. 

CNICUS UNDULATUS, Gray (Proc. Amer. Acad, x, 42).—South of Camp 

Apache, at 5,900 feet (293); and Mount Graham, Arizona, at 9,000 feet 

(742). 

involucral scales broader than in the type ..ft],, ipeciei and spines (of 

scales) rather shorter.—Camp Apache, Ariz. (266); also elsewhere from 

Arizona and Utah. 

CNICUS ARIZONICUS, Gray (I. c. p. 44). (Cirsium undulatum var., Gray, 

PL Wright 2, p. 101.)—My specimen, a very smooth form, may he briefly 

described thus:—glabrous, 3-4c high, and loosely branched; leaves pin- 

natiiid, with the divisions tipped with Ion- spines; peduncles short: scales 

of involucre longer and comparatively narrower from without inward, the 

outermost distinctly spine-tipped (the innermost acute, but hardly spine- 

tipped): '•'stigmatie tip to the sbjle barclg 4—6 times longer thai/ thick and the 

node at its base manifest."—Central Arizona (289); Colorado (463). 

CNICUS XEO-MEXICANUS, Gray (/. c. p. 45). (Cirsium Neo-Mexicanum, 

Gray, PL Wright. 2, p. 101.)—1-2° high, covered with a dense, soft, white 

wrool (becoming less so with age); lower leaves petioled, deeply pinnately 

parted, the lobes tipped with well-marked spines, with margins between 

spiny-ciliate; upper leaves sessile, less deeply pinnatifid and smaller, 

becoming gradually reduced to bracts; heads hemispherical, 1-2' in diam- 

eter; outer scales of the involucre reflexed, and with tips more strongly 

spinescent than the inner ones; corolla somewhat irregularly cleft; lobes 

twice as long as the throat; anthers with a minute spiny tip, longer than 

each anther is wide.—Santa Fe\ N. Mex. (62). 

CNICUS PAKRYI, Gray (/. c. p. 47).—Greenish, or even somewhat 

glaucous, slightly tomentose; leaves lanceolate, irregularly, deeply dentate. 
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the teeth tipped with longer spines than are found on the inter-dental 
margins; heads many, 1-1 J' in diameter, the subtending bracts spiny- 
margined and tipped; outer involucral scales strongly ciliate-fringed ; inner 
ones less so, except at the tip, which has a small, oblong, ciliate, spine-tipped 
appendage 1-2" long and half as wide; flowers light yellow.—Twin Lakes, 
Colorado (460). 

CENTAUREA* AMERICANA, Nutt,—Erect, 4°, smooth; leaves sessile, 
entire, glabrous or nearly so, but with margins slightly ciliate; heads, 
including the long purple rays, 4' in diameter; outer scales of the involucre 
very short and tipped with a lanceolate, brown, pectinate-ciliate appendage 
as long, or longer than the scales, the inner series becoming regularly longer 
and more scarious, the appendage remaining same size as in the outer 
series; pappus of rigid, similar, roughish bristles.—Chiricalma, Southern 
Arizona (527). 

PEREZiAf WRIGHTII, Gray (PI. Wright. 1, p. 127).— "Smoothish; the 
leafy herbaceous stem 2° high, from a perennial root; leaves thin, mem- 
branaceous, oblong-ovate, spinulose-denticulate, the larger doubly dentate, 
sessile and at base often auriculate; compound corymb polycephalous; 
heads 8-10-flowered, sub-fasciculate, involucre viscid sub-puberulent, scales 
hardly in 3 series, oblong and rather obtuse; achenia glandular, the soft 
white pappus of delicate bristles. Well distinguished by its membranaceous 
leaves and small heads " Not having the plant, I have quoted the original 
description.—Arizona. 

PEREZIA NANA, Gray (PL Fendl. p. 111).—2-12' high, the single- 
headed leafy branches erect from a woolly, creeping root; leaves thickish, 
strongly reticulate, ovate or a little cuneate at base, sessile, very irregularly 
toothed, teeth spiny or mucronate-tipped from the produced nerves; heads 

* CEXTAUHEA, L—Head, many-flowered; r; ay-flowers mostly large antl ster le   o n t        i TV 

iuvolucre various, imbricated.    Receptacle setose .    Achenia comim ssed.    Pappus occasionally i 
or nearly so, but usually composed of scabrous fil iform bristles, iu one or more series, the inn< 

tPEUEZU, Lagasca.—"Head several-many -flowered; the flowers all perfect.    Involucre tx 
or campanulate; its scales imbricated, lanceolat o or oblong, mostly chartaceous.    Receptacle J 
naked.    Corolla with a slender tube and bilabial 
inner 2-toolbed or 2-cleft.    Anthers with long nu ked tails at base, ami a lanceolate, terminal ap]i 
Akenes elongated-oblong, terete or slightly angle* d,often obscurely narrowed at apex,commonly 
lar.    Pappus of copious scabrous capillary bristle s.—Herbs; with alternate and mostly ngid lea 
solitary or usually paniculate heads of purple or white <lowers."_GRAV, Fl. Cal. 1, p. 422. 
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about 25-flowered, sessile or on very short pedicels, and not higher than 

the topmost leaf, campanulate; scales of the involucre acute, faintly 

ciliolate, slightly mucronate, the inner ones much longer, the outer ovate; 

achenia glandular-puberulent.—Arizona. 

CREPIS ALAUCA, T. & G. Fruit needed to decide, but probably this.— 

Willow Spring, Arizona (218). 

CREPIS RUNCINATA, T. & G.—San Luis Valley, Colorado (664). 

CREPIS OCCIDENTALIS, Nutt., var. GRACILIS, Eaton.—Nevada and Utah. 

CREPIS ACUMINATA, Nutt.—Nevada. 

MALACOTIIRIX FENDLERI, Gray (PI. Wright. 2, p. 104).—"Dwarf, 

glabrous; stems many, diffuse, from a delicate root; younger leaves spar- 

ingly arachnoid, radical runcinate-pinnatilid dentate or the lobes cuspidate 

mucronate, the cauline few, linear, the highest entire; achenia almost 

cylindrical. Many-ribbed [15-ribbed]; the apex manifestly cupulate, 

the cupule entire; pappus of a single persistent bristle, with a few smaller 

caducous ones." I have not the specimen in my collection.—Bowlder, 

Colo. (466). 

MALACOTHRIX SONCHOIDES, T. & G.—Similar to the above, except that 

"the entire pappus is deciduous in a ring", the summit of the achenia is not 

contracted, and of the 15 ribs some are stronger than the others, and the 

crown-like border of the akene is 15-denticulate.—Nevada and Utah. 

TROXIMOX AURANTIACUM, Hook., var. PARRYI, Gray. (Macrorhyncus 

troximoides, T. & G.)—Colorado. (66, 668), Nevada, and Utah. Including 

here as a mere form (so considered by Dr. Gray), TROXIMON PARVIFLORUM, 

Nutt., from South Park, Colorado (665, 666). 

PYRRHOPAPPUS ROTHROCKII, Gray (Proc. Amer. Acad, xi, p. 80).—Slender; 

over a foot high, from a fusiform root, simple or leafy and branching below; 

one-few-headed; linear leaves entire or toward the base somewhat fringed- 

pinnatiiid or dentate; peduncle slender, almost naked; head narrow, about 

20-flowered; the few exterior scales of the involucre subulate, appressed; 

achenia rugulose, above scabrous; mature pappus dirt}- white.—Fisch's 

Ranch, Southern Arizona, at 5,000 feet altitude (699).—PLATE XIV. Nat- 

ural size. 1. Flower, enlarged about 5 diameters 2. Style and stigma, 

about 15 diameters.    3.  Young head closed, about 4 diameters.    4   Ache- 



182 BOTANY. 

nium and pappus, about 5 diameters. 5. Involucre reflexed, showing 
markings on convex receptacle, magnified about 4 diameters. 

LACTUCA PULCHELLA, DC. (Mulgedium pulcheUmn, Nutt.)—Cottonwood 
Creek, Colorado (G70). 

SONCHUS ASPEB, Vill.—Utah. 
CH^TADELPHA* WHEELERI, Gray (Watson, Amer. Naturalist, 7, 301).— 

Stems numerous, flexuose, 1° high; leaves linear-lanceolate, 1-2' long, 
entire, acute, rather rigid; flowers apparently rose-color; involucre 6" 
long; achenia 3-4" long, the brownish pappus exceeding the involucre. 
With the habit of Lygodesmia juncea, in which genus Bentham and Hooker 
are disposed to place it.—Southern Nevada.—PLATE XV. Natural size. 1. 
Involucre, enlarged about 4 diameters. 2. A single flower, about 5 diam- 
eters. 3. Style and tube of anthers laid open, about 10 diameters. 4. 
Mature achenium and pappus, 4 diameters. 5. A branching bristle of the 
pappus, 10 diameters. 

STEPHANOMERIA MINOR, Nutt.—Trout Creek, Colorado (671, 672); also 
Central Arizona (361, 205). 

CAMPANULACE^E (including LOBELIACE^). 

LOBELIA CARDINALIS, L., var. TEXENSis.f (X. Texensis, Raf.)—Flowers 
as a rule smaller than in our Northern form, and upper anthers more hairy 
toward the apex; "leaves narrowly lanceolate." Closely resembling L. 
splendens, Willd., as seen in No. 209, Palmer, 1875, but is a coarser, more 
rigid plant, which may be merely accidental.—Camp Bowie, Ariz. (448). 

LOBELIA GRUINA, Cav. (ic. 6, p. 8, t. 511, f. 2)—Perennial, erect, slen- 
der, branching toward the top, glabrous or slightly puberulent below ; lower 
leaves lanceolate, obtuse, somewhat puberulent, irreuiilnrlv eremite-denticu- 
late, 2-3' long; upper leaves linear, acute, sometimes denticulate; slender 
flowering branches with the  leaves   fewer and smaller,  narrowly linear 

*CH^ETADELPHA,Gray.—"Heads about 5-flowered, ligolate. Involucre eylindrical,of lanredlatr- 
linear, membranaceous, keeled scales, enclosing the achenia, the exterior scales calculate. Receptacle 
naked, Li^ule short, apparently rose-color. Achenia linear, tnmcate at each end, siib-.'i-an^led, some- 
what few-striate, with the apex broad and snb-repand. Pappus persistent, brownish of f> stout naked 
awns, to each of which there are 3-6 smaller divisions. Perennial herbs, resembling tl e Eulggodt imia ." - 
GRAY, Proc. Amer. Acad, ix, 213. 

t Regarded now by Dr. Gray (Syn. Fl. part 1, p. 3) as belonging To   /., splendent, Willd. 
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bracts 5-8" long, hardly exceeding the filiform, sigmoid, or curved pedicels; 

calyx-tube turbinate, half as long as the acute, ciliolate lobes, sinuses not 

appendaged; tube of the corolla3"long, exceeding the calyx: two inferior 

anthers hairy-tufted at the apex, and the others pubescent on the back 

Flowers violet-blue.—Sierra Blanca, Arizona, at 7,000 feet £797), and also 

collected by Dr. Loew on Quevelono Fork, Arizona 

Mr. Watson has kindly compared this for me with specimens in the 

Cambridge Herbarium, and 1 cannot doubt his conclusion, but I am bound 

to say the plant poorly accords with the description given in DC. Prod. 

7, 373. See Fl. California, 1, p. 619, for the description of Palmrrrlhi 

tlcbilis, var. scrruta, Cray, a new and interesting genus of this order, and 

Plate XVI of this volume for its figure. 

SPECULARIA PEEFOL1ATA, A. DC.      (l)//S)ii/(o</n// }>rrfoliuhw?. Nlltt.) Ash 

Creek, Arizona (314), at 5,000 feet. 

CAMPANULA ROTUNDIFOLIA, L.—Mount Graham, Arizona, at 9,250 feet 

(414) ; Colorado, Grant Post Office (752). 

CAMPANULA UNIFLORA, L.—Grant Post Office, Colorado (751). 

CAMPANULA LANGSDORFFIANA,! Fisch—Differing from C. uniflora, L., in 

having an " obconic ovary"; calyx glabrous and the "lobes serrulate on 

the margins".    The flower, too, is larger, i. e., " 1' in diameter." 

ERICACEAE. 

VACCINIUM C^SPITOSUM, Michx.—South Park, Colorado (741). 

ARBUTUS* MENZIESII, Pursh.—Leaves oval, serrulate, pale beneath and 

bright green above; racemes dense, minutely tomentose; corolla almost 

globular, white; berries dry, orange-colored, with surface granulate.— 

Santa Rita Mountains, at 7,050 feet altitude. 

AECTOSTAPHYLOS UVA-URSI, Spreng.—Mountain parts of Colorado (742). 

Said by the late accomplished author of Fl. Bor Amer. to be used by natives 

of the Northwest to weaken their tobacco:   rather, I should sav, to eke it out. 
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ARCTOSTAPHYLOS TOMENTOSA, Dougl.—Shrub, 10° high; branchlets, 
younger petioles, and pedicels hispidly pubescent; leaves oval, thick, 
entire; flowers in short, close racemes, white, pale red, or red; calyx-lobes 
ciliate, reflexed after fall of the fruit; fruit pale yellowish-red, hairy when 
young (not warty), several-seeded. One of the several shrubs known as 
manzanita (or little apple) by the natives. The berries of this are used to 
form a cooling acid drink.—Mount Graham, Arizona, at 7,000 feet. 

ARCTOSTAPHYLOS GLAUCA, Lindl—"8-20 feet high, much branched"; 
leaves rigidly coriaceous, oblong to round, glaucous, sometimes slightly 
cordate; flowers flesh-colored; pedicels glandular-hairy, slender; fruit 
large, enclosing a 5-celled stone 6" in diameter. Leaves twisting on their 
petioles become vertical.—Nevada and Utah. 

PYKOLA SECUNDA, L.—Shady ravines at Twin Lakes, Colorado, 10,500 
feet (739). 

PYROLA MINOR, L.—Alpine ravines, Colorado, at 10,500 feet (740). 
PYROLA ROTUNDIFOLIA, L., var. ULIGINOSA, Gray.—Twin Lakes, Colo- 

rado, at 9,500 feet (738). 
MONESES UNIFLORA, Gray.—Twin Lakes, Colorado (743). 
PTEROSPORA ANDROMEDEA, Nutt.—Mount Graham, Arizona, at 9,000 

feet (413). 
PRIMULACE^E 

PRIMULA PARRYI, Gray.—Mountain ravines, Colorado, at 10-12,000 
feet (734). 

PRIMULA ANGUSTIFOLIA, Tori'. (Ann. N. Y. Lye. 1, p. 34, t. 3, fig. 3).— 
Root thick; many fibrous rootlets; radical leaves obtuse, lanceolate to 
spatulate, entire, 6"-2' long; scape 1-3' high, naked or with a few bracts; 
calyx-tube cylindrical and with the obtuse, lanceolate, subulate teeth as 
long as the tube of the purple, sub-campanulate corolla (sometimes a 
little shorter); corolla 6-9" wide; stamens inserted low down in the tube, 
the short filaments not more than one-fourth as long as the oblong anthers; 
stigma broadly clavate or globose.—Colorado (736); alpine. 

PRIMULA FARINOSA, L.—South Park, Colorado (737). 
ANDROSACE SEPTENTRIONALIS, L.—Colorado (356, 358, 3.)9); Santa 

Fe* (51).    Collected also by Dr. Loew in Arizona, but locality not given. 
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).—One of the best-marb 

but no locality assigned.    Nevada 

STEIBONEMA LANCEOLATUM, Gray I (Proc Amer. Acad.xii, 63).—Tonto 

Basin, Arizona, Dr. Loew. A mere fragment, nearer the above than any 

other species 1 am acquainted with. 

STEIRONEMA CILIATUM, Gray, /. c—Utah. 

OLEACEJE. 

MENODORA* SCABRA, Gray (Amer. Join-. Sri. 2, 11, 44; Torr., Pacif. R. 

R, Rep. 7, t. 7).—Branching   from   a w iy   base,#6' 2     high, sligl.tly 

hispidly-puberulent; leaves thickish, entire, mar-ins somewhat revolute, 

1-2" wide and 3-10" long; yellow flowers, in a corymb or panicle, the 7  10 

setaceous lobes of the calyx somewhat exceeding the tube of the corolla, 

and also a little longer than the mature capsule.—Santa IV, X. Mex. i <;<>), 

and Southern Arizona (561). 

MENODORA SCOPARIA, Engelm. (PL Oal. 1, p. 471). (Jf. scabra, var. 

glabrescens, Gray in Watson's Cat. PL Wheeler, 15.)—Differs from the 

above in being smoother, having ordinarily only 5-6 lobes to the calyx, 

and these not longer than the tube of the corolla,—Arizona. 

FRAXINUS VIRIDIS, Michx.—Arizona 

FRAXINUS ANOMALA, Torr.—Arizona. 

FRAXINUS CORIACEA, Watson, Amer. Nat, 7, 302.—" Leaflets 1-2 pairs, 

obovate or oblong, 1-2' long, truncate or rounded at the apex 

slender; stigma obtuse or somewhat 2-lobed. CapMiV rli.lyn;...^. musiiy •„> partnl, m. 
maturity, circumcissilc. the upper part of each lobe falling off as a lid leaving the sea 
ceons base.   Seeds 2 (or rarely fewer in t& ,    and with a flt-hh 
spongy outer coat, destitute of albumen.—Low and undcrshnibby or nearly herbacec 
sessile leaves, not rarely alternate and terminal, mostly somewhat cymose flowers, A 

showy."—Fl. Cal. 1, p. 471. 
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or acutish, attenuate or abruptly contracted at base, sparingly toothed, 
mostly rather long petiolulate, glabrous, or, with the petioles, pubescent 
when young: fruit 1' long, terete at base, widening into an oblong, obtuse 
wing, calyx persistent.—Ash Meadows, Nevada, and also collected by Dr. 
Bigelow on the Mexican Boundary Survey, at Devil's Run Canon, but not 
mentioned in the report. A stem of twelve years' growth, 1J inches in 
diameter, has a smooth grayish brown bark."—Not having access to speci- 
men, I have taken the above from Mr. Watson in Cat. PL Wheeler, p. 15. 
Species reduced by Dr. Gray in Syn. Fl. N. Am. p. 74, to a variety of the 
following.—PLATE XXII. 

FRAXINUS PISTACI^FOLIA, Torr., forma tomentosa.—Tomentose, leaflets 
5, almost sessile, lanceolate, irregularly serrate, tomentose, especially be- 
neath ; samara 1/ long, seminiferous portion terete, \" in diameter, 6" long, 
equalling the narrow, lanceolate wing. Very variable in shape and hairi- 
ness of the leaves, sot much so that, in describing it a second time in the 
Botany of Whipple's Expedition, Dr. Torrey changed the name from F. 
velutina, as it appeared in Emory's report, to the present name.—Ash Creek, 
Arizona, at 5,000 feet altitude (302). Grows to be 20 feet high, with a 
diameter of 18 inches. 

FORESTIERA* NEO-MEXICANA, Gray, Proc. Amer. Acad, xii, 63.— 
Thickish leaves, lanceolate to oblong-spatulate, acute or obtuse, usually 
irregularly serrate; (staminate flowers not seen,) pistillate flowers in fascicles 
of from 4-7; immature drupe oval, blue and glaucous; young seed longi- 
tudinally wrinkled. A much branching shrub, 8 feet high.—New Mexico 
(108). 

APOCYNACE.E. 

APOCYNUM ANDROSJEMIFOLIUM, L.—Twin Lakes, Colorado (45). 
APOCYNUM CANNABINUM, L—Deer Spring, Arizona (191). 

•FOKKSTIKKA, Foil.—Flowers din-tious or ].olv-anions. Calyx, when present, .small, unequally 5-U- 
cleft.    Corolla none, or rarely 2-3 petals.    Stamens 2-4, with shortish lilaim-nts ; anthers ovate, sub- 



MACROSIPHONIA* BRACHYSTPHON, Gray,  i Echitea brochysiphc 

Mex. Bound. 158, 48.)—Low, branching from a woody baa 

acute; flowers yellowish-white, 1.1-2  long; throat somewhat K 

cylindrical  tube,  IV  across the  expanded oval   lobes;   follicl 

Limestone soils, Southern Arizona, at f>-(>,000 t'eet altitude (6-1 

ASCLEPIADE.E. 

BY DR. CKOKGI; KNGELMANN. 

from  deeply cordate  to  sa-ittate  or  hastate,  abruptly  euspidate  or short- 

acuminate, 1-2J' long; peduncle 15-25-flowered; slender pedicels much 

longer than the flowers; corolla whitish, nearly half an inch wide: lobes 

acutish, somewhat ciliate, crowns separated by a very short column.— 

Cienega, near Tucson, Ariz. (566), Rothrock, 1874, and to Western Texas. 

PHILIBERTIA LINEARIS, var. HETEROPHYLLA, Gray, ib. (Sarcostemma heU ro- 

phyllum, Engelm Bot. Mex. Bound. 161.)—Glabrous or upward pubescent: 

leaves 1—2' long, 1—2" wide, some tapering into a petiole, some with a 

rounded, others with a dilated or auriculate-cordate base; corolla 6" 

wide, yellowish, purplish,  or whitish, lobes ovate,  crowns  contiguous.— 

*MACROSiPnoNiA, Muell. (Arg.).—Calyx 5-cleft, with many small glands inside the base; lobes 
narrow.  Tube of the corolla long, cylindrical : throat short, canipauulate or sometimes broader and longer 

of the tube, anthers conniving around the stigma and ait a< la .! t-. ii b\ a little below the middle: anther- 
cells produced into blunt appendages below. Scales of the disk o, of which :i are tree and 2 united. 
Ovary of two distinct carpels : style filiform : stigma thii kened coriaceous, ">-ribl>ed, with the base pio- 

ly 5-parted; crown double, the exterior or raembra- 
base of the corolla, the interior of 5 (in ours tumid, hoodlike) scales adnato 
t column; pollinia suspended ; follicles smooth, acuminate.—Perennial, more 
•.nvstnnma,  11.  B.  K. Hot. Mex. Bound, etc., not R. Br.)—BKNTH. & HOOK. 
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Water-hole near Tucson, Ariz., Rothrock, 1874 (700). From Western 

Texas to Southern California and into Mexico. 

ASCLEPIODORA* DECUMBESTS, Gray, Proc. Amer. Acad. 12, 66. {Anan- 

therix decumbens, Nutt.; Acerates decumbens, Decaisne, Watson, Bot. King.)— 

Santa Fe, N. Mex. (283), Rothrock, 1874. From Arkansas to Texas, New 

Mexico, and Utah. 

ASCLEPIAS TUBEROSA, L.—Willow Spring, Arizona (200), Rothrock, 

1874. Exactly like the common form of the States. Perhaps the most 

western locality of this beautiful species. 

ASCLEPIAS SPECIOSA, Torr. Ann. Lye. N. Y. 2, 218; Watson, I c. 

282.—Willow Spring, Arizona (249), Rothrock, 1874. 

ASCLEPIAS INVOLUCRATA, Engelm. Bot. Mex. Bound. 163; Gray, Syn. 

94.—Minutely pubescent when young, at last glabrate; several weak, 

spreading stems from a stout root less than a span long; leaves opposite or 

alternate, lanceolate-linear, tapering, on short petioles, the broader ones with 

a roundish, the others with a tapering base, the uppermost involucrating 

the mostly solitary, sessile, or short-peduncled umbel, and commonly over- 

topping it; flowers greenish with purple; ovate hoods rather longer than 

the anthers, the short incurved horn slightly exserted from about their 

middle; pods ovate, acuminate, smooth, pubescent.—Algodones, N. Mex. 

(78), .Rothrock, 1874;  also in Arizona and adjacent Mexico. 

ASCLEPIAS VERTICILLATA, L., var. SUBVERTICILLATA, Gray, Proc. Am. 

Acad. 12, 71; Syn. 97.—Taller and stouter than the usual form, with leaves 

3-5' long, opposite or ternate ; peduncles alternate all along the stem, many 

times longer than the pedioels; flowers rather larger than those of the 

ordinary form.—Algodones, N. Mex. (77), Rothrock, 1874. Very similar 

to Fendler's No. 694 from the same region. It approaches nearer to A. 

Mcj-icamt than to any of our varieties, but is readily distinguished by the 

scattered (not subterminal) umbels, the flat leaves, with slightly revolute 

margins, etc.    The roots of all the forms of verticillata are fascicled, the 

* ASCLEPIODORA, Gray, Pioc. Amer. Acad. 12, CG; Syrops. 68. (JiutnthirU, in pint,Nutt.; Acerates, 
in part, Decaisne and others.)—Corolla  rotate-spn >d; hoods inserted over the 
whole (short. • .i._t:ii. sa<-shaped, upward ii-rdlrd by a salient crest.    Anther- 
wings corneous, narrowed at base, argulate above the middle ; pollmia <!> pendent.-- Stout, low, peren- 
nial herbs, with usually scattered leaves and large greenish Sowers in subterminal umbels. 
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lower   part   of  the  rootstock  decaying,   tlie   remaining   part   throws   out 

annually numerous strong fibres.    The root of A. Mexicana ought to be 

compared with it. 
GENTIAM.J: 

BY DR. GEORGE ENOI.LMANN. 

ERYTHR^A CALYCOSA, Buckley; Gray, Synops. 1 L3.—Simple or branch- 

ing from an annual or biennial base; erect stems quadrangular-winged; 

leaves linear-lanceolate (about V long), lower ones broader, as long or longer 

than the internodes; panicle rather contracted, loose-flow ered; pedicels as 

long as or longer (or the upper ones shorter) than the large flowers i s-|n 

in diameter, rose-colored, with yellow centre): calyx about the length of 

the flower-tube; lobes of corolla oblong, acutish, often denticulate. Bcarcely 

shorter than their tube; seeds small, 0.3-0.4mm long. 

In the Gila Valley, Rothrock, 1874 (325), and southeastward into 

Mexico, Gregg, etc.—Stems 1-1J° high, the tallest of our species; leaves 

1-lJ' long, distinguished by its large bi- or tri-colored flowers with acutish 

lobes. E. venusta, Gray, with which it has been confounded, is a smaller 

plant with larger deeper-colored flowers, broader obtuse corolla-lobes, and 

usually longer anthers and larger seeds.—The anthers of the different species 

of Erythraa are of different shape and size, from orbicular and oval to oblong 

and linear and |-4 or 5ram in length; all become at last spirally twisted 

after they have shed their pollen, the longer more conspicuously so. the 

shorter much less. The stigmas of this genus have often been misunder- 

stood, probably because mostly observed in dried and pressed specimens. 

They are never capitate or funnel-shaped, but always bilobed. Before 

maturity, they remain closed, and only after the anthers have shed their 

pollen do both halves separate and spread out, just as the Gentians behave. 

In the form of the stigma, I find valuable characters for grouping of the 

species, and especially for the distinction of the American ones from those 

of the Old World. The stigmas of the former are flabelliform and broader 

than long; those of the latter are orbicular-ovate or oblong to linear; 

shortest in E. spicata and Unearifolia, and longest in major, where they are 

twice as long as wide, and in maritima, in which the length is 3 or 4 times 
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as great as the width. E. Anstralis from Australia, as well as Cicendia 

from Europe, have stigmas like the American species, but E. CMlensis (at 

least a specimen collected by Ochsenius in Valdivia, which I refer to that 

species) differs from all the others in having elongated, cuneate, emarginate 

stigmas. 

The seeds of Erythrcea are identical with those of a large group of 

Gentianece, which comprise perhaps all of Grisebach's Chironieoe and Chlo- 

rece, being very numerous and very small, from \ to scarcely more than 

^mm jn f.jie ionger diameter, and, when fully mature, globose or oval, with 

their surface favose-reticulate. 

The North American genera belonging to this group may be arranged 

thus : 

1. Stamens inserted in the tube: ERYTHEMA.    EUSTOMA. 

2. Stamens inserted in the throat: SABBATIA.    MICROCALA. 

CHLORA, CHIRONIA, and SEB^A of the Old World also belong here. 

My investigations have convinced me that the genus Cicendia, or at 

least its typical and original species, C. pusilla, is nothing but a reduced 

form of Erythma, distinguished from it only by its small oval anthers, less 

than 0.5mm in length, too short to twist much, but still, when drying, some- 

times twisting a little. Its stigma is by no means capitate, but regularly 

bi-lamellate, and, much like that of the American species, triangular-flabcl- 

late, and broader than long. The flowers are 4-parted, which often occurs 

in genuine species of Erythrcea; seeds 0.4mm long, large for the size of the 

plant.    It will have to bear the name Erythrcea pusilla. 

ERYTHRCEA DOUGLASII, Gray, Fl. Calif. 1, 480; Syn. 113.—Slender, 

a span to a foot high, loosely and paniculately branched, usually sparse- 

flowered ; leaves from oblong to linear, acutish; flowers on strict, slender 

pedicels, 4-5" wide; lobes of the pale pink corolla obtuse, much shorter 

than the tube; anthers usually only lmm long, style short, stigma about 

rm wide; seeds sub-globose, 0.4mm in diameter.—Arizona, Utah, and 

northwestward to Oregon. This plant has been confounded by Mr. Watson 

with his E. NuttaUii, which, however, is a smaller and more leafy plant, 

with larger flowers and much larger seeds (0.65mm long), but much smaller- 

stigmas. 



GENTIANA* HUMILIS, Stev.     Gtriseb. in DC. Prod. 9, 106. 

Trans. Acad. St Louis, 2, pi. 9, figs. l-;>. Cray. Syn. 120.—Bie 

large, broadly oval, rosulate, white-margined basal leaves, and I'e 

ascending stems of a pale yellowish-given; can line leaves sin 

oblong; flowers single, terminal; corolla (/>•<</,ish or ichitish, • 

tubular, with acute lobes, and short, notched folds; anthers ova 

capsule clavate-obovate, on a long stipe, usually much exceeding tl 

seeds oblong. 

Wet, grassy spots in the higher Rocky Mountains; als 

The long, protruding capsules (trumpet-shaped when open] 

with its pale, sickly look, give the little plant a very 0 

pearance. 

GENTIANA PROSTRATA, Ilamke; Griseb. /. r. Engelm. /. c. 

Gray, Syn. 120.—Annual, small, weak, 1-2' high, with horizontal 

bent branches; leaves only 2-3" long, ovate, green with na 

margins; flowers azure-blue, 4-parted, terminal on the branches, 

(or in luxuriant specimens sometimes larger); lobes ovate- 

appendages half as long, similar  or   sometimes   notched:   an 

3 raised and turned towai 
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introrse; caj slwrt-stipUa&e, enclosed in the corolla;  seeds 
oblong.—Alpine regions of the Rocky Mountains, also in Asia, and rare in 
Europe, where it is said to have usually 5-parted flowers. 

GENTIANA FRIGIDA, Hsenke. Griseb. I. c. 111. Gray, Syn. 120.—Ces- 
pitose stems, 1-5' high, with fibrous roots; leaves linear to spatulate, 
thickish, pale, 1-3' long, their bases forming a long sheath; calyx half as 
long as the corolla, with subulate lobes and, frequently, a cleft tube; flowers 
1-3, crowded on top, funnel-shaped, 1£' long, yellowish or greenish-white, 
spotted with red and brown; lobes broad-triangular, acute; reddish plaits 
wide, oblique, undulate-crenulate, almost entire; anthers free; seeds broad, 
narrowly winged, with crested ridges. 

Springy places, in the alpine regions of the Eocky Mountains, and in 
Asia; very rare in Europe.—A very handsome plant in the color of its 
flowers. Its mode of growth is entirely different from any other of our 
species. The flowering stems bear in the axils of their lowest leaf-pair, 
within its long sheath, or breaking through it, leaf-buds which in the 
succeeding year produce flowering stems, while the base of the old stem 
withers away. The roots are therefore only of one year's growth, thin 
and filiform, never thick, as those of most other Pneumonantlies, nor is 
there a real caudex. 

GENTIANA PARRYI, Engelm. Trans. Acad. St. Louis, 2, 218, pi. 10. 
Gray, Syn. 121.—Few ascending stems from thick fasciculate roots, about 
a span high; leaves glaucescent, thickish, about 1' long, broadly ovate to 
oblong-lanceolate, with a sheathing base, especially in the lower ones; the 
uppermost boat-shaped and keeled, involucrating the single or few clustered 
flowers, concealing the calyx and often almost equal to the large deep-blue 
corolla; lobes of calyx linear, short, sometimes almost obliterated, shorter 
than the campanulate often once- or even twice-cleft tube; corolla 1 J'long, 
somewhat ventricose, its lobes short, broad, acutish, not much exceeding 
the narrow deeply 2 -cleft appendages; anthers free; seeds linear-lanceolate, 
wingless.—Moist grassy places in the alpine and sub-alpine regions of 
Colorado and Utah. 

GENTIANA AFFINIS, Griseb. I. c. 114. Gray, Syn. 122—Many stems, 
from a stout rootstock, with thick fasciculate roots, a span to a foot high, 
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mostly ascending; leaves from oblong to lanceolate or linear: flowers 

small for the section, 1-1 J long, usually clustered in the axils of the 

iil)l)er leaves, rarely few; bracts lance-linear: calyx-lobes linear, unequal, 

usually shorter than their sometimes cleft tube; lobes of the blue corolla 

acute, plaits bifid, anthers unconnected: sessile stigmas lanceolate; BOedfl 

narrowly, or sometimes more broadly, winged 

Wet, grassy places in the Rocky Mountains of Colorado and Utah. 

The numerous thin seeds are borne on the whole inner surface of the cap- 

sule, which thus not only has  the   function of a placenta, but  really seems 

selves, forming a free sac within the capsule, which originates from the 

commissures of the carpels, and remains attached to them only, an.! is at 

last otherwise   entirely unconnected with   the walls  of the  capsule.     It   is 

probable that all the Pneumonanthes with ovules from the entire inner sur- 

face of the capsule have this structure, and that in the others the ordinary 

arrangement of commissural placenta- prevails. 

GENTIAXA BEBRATA, (inn. FL Norveg.  10.   Gray, Synops. 117.    {Q. 

detonsa, Rottb. Fries, Gray's Manual ed. 5th, 387.)—Low, simple specimens, 

a few inches high, with single flowers, 1-1 \' long. Mount Graham, Ariz. 

(751), at 9,000 feet altitude. 

The Norwegian specimens of this plant in my herbarium have much 

smaller flowers than ours and much smaller seeds. The "scales" which 

roughen the surface of the seeds prove, wdien moistened, to be transparent 

vesicles, single protruding cells of the epidermis. In the Norwegian form, 

these vesicles are small, oblong, or cylindric: in the American specimens, 

they are much larger and mostly hemispherical; in the allied G. criaita, I 

find them large and oblong. 

GEXTIANA BARBELLATA, Engelm. Trans. Acad. St. Louis, 2, 21fi, pi. 

11.—Has thus far been found only in the mountains of Colorado, near the 

timber-line, and is a very distinct species, which can in no way be con- 

founded with serrata or simplex. 1 have already, in the first account of this 

species, given the diagnostic characters, and have also stated that it is the 

only perennial one of the section Crossop^tahmi in America, somewhat allied 
13  BOT 
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to the European G. ciliata, also a perennial species, which used to be claimed 
as an annual; barbellata, however, has seeds similar to those of serrata, though 
much smaller, while ciliata has the winged seeds of simplex, and has an indefi- 
nite number of leaves. I have since had the opportunity of studying barbel - 
lata in the mountains of Colorado, and found that it possesses a creeping, 
filiform rhizoma, 2-3 inches below the surface, from which at intervals filiform 
stems arise. These bear, at their thickened upper end, where they reach 
the surface of the soil, an undeveloped terminal bud of indefinite growth, 
and lateral annual flowering stems, the scars of which, enveloped by 
withered leaf-bases, can be traced sometimes for five or six years back. 
The vegetation of the plant is accomplished in the following manner.—Each 
season the terminal bud developes two pairs of basal leaves; from the axil 
of one of the outer leaves, the single flowering branch originates. Inside of 
the two leaf-pairs just mentioned, we find a third and a fourth pair unde- 
veloped, about half an inch long, which are to grow into the basal leaves in 
the following season; and within these the four leaves of the next succeeding 
season, now only half a line long, are already preformed. The flowering 
branch, usually 3 or 4 inches high, normally bears one pair of leaves in 
the middle, and a second involucral pair just below the almost sessile 
flower; the four sepals are opposite these four leaves, and the four corolla- 
lobes alternate with the sepals, and so on. In the axil of one of the third 
pair of basal leaves preparing for next year, usually alternating with, or 
sometimes opposite to, the present flowering branch, the bud of next year's 
flowering apparatus is already four lines long; it shows plainly the two 
pairs of leaves and the calyx, and, in a very rudimentary state, also the 
corolla. Thus each year's vegetation exhibits at the flowering period 
(August and September), on the primary axis, two pairs of leaves for the 
present, two pairs for the next, and two for the third year, a secondary 
axis with two leaf-pairs and the flower, and another preformed secondary 
axis with the rudiments of the same organs for the next year. No other 
Gentian has, as far as I know, such a typical growth, with the regular 
preformation of all the organs, but we find the same among other plants in 
other families, a striking example of which is furnished by our Nehmbmm. 
The regularity in our Gentian is not as absolute as in Ndumbinm; for occa- 
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IFXI iANA AMARELLA, L, va 
Michx.).—Annual,  2-20' 

inflorescence paniculate or strictly thyrsoid. with shorter erect  or in  some 

forms with elongated patulous peduncles; calyx deeply 5-cleft; herbaceous 

bluish-purple corolla, the lobes of which are oblong, obtusish, beset at base 

linear; seeds subglobose. 

Grassy places in the mountains of Colorado and northeastward. The 

true European G. Amarella has usually 4-parted flowers 

HALENIA EOTHROCKII, Gray, Proc. Amer. Acad. 11. 84: Syn 127.— 

Annual, a span or two high, loosely flowered j lower leaves small, spatulate, 

those of the stem distant, lance-linear, the uppermost closely approaching 

subverticillate; flowers eymose-subumbellate, on slender peduncles, often 

in sevens, nearly G" long, bright yellow, ovate, acute lobes a little longer 

than the campanulas tube tin- five Bpurs curved, horizontal or ascending, 

half as long as the corolla; stamens from the throat of the tube; anthers 

versatile; seeds subglobose-ovate 

On Mount  Graham, at V>,U00 feet  altitude;  in  flower in September, 
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Rothrock (733), in 1874. Evidently allied to three Mexican species which 
have also umbelliform cymes; the innermost involucral leaves bear single 
flowers, the outer ones usually two, and a later secondary flower is borne on 
a shorter peduncle behind a primary one. This is the only Western species 
yet discovered.—PLATE XXI. Natural size. I. Flower, 5 diameters. 2. 
Mature capsule, cross-section, about 5 diameters. 3. Vertical section 
through flower, about 10 diameters. 

PLEUEOGYNE* KOTATA, Griseb: Gray, Syn. 124. (jSwertia rotata, L.).— 
Stems 2-10' high, the smallest ones one-flowered, others thyrsoid-branched, 
many-flowered; leaves lance-linear; sepals linear, acute, as long as the 
milk-white (f-1' wide) corolla, acute at both ends 

Moist, grassy places in Colorado, sometimes in large patches, and 
then disappearing again for years. The spreading flowers of this and the 
next two genera afford the best opportunity of observing the action of the 
versatile anthers as they slowly turn from the introrse to the horizontal, and 
then to the extrorsely reversed position, as explained above. The glands 
on the base of the corolla-lobes are distinct enough, but the surrounding 
scale is apparently not, as it is ignored by many botanists; I have seen 
it variable, longer or shorter, but always present; when fully developed, 
it forms a complete crested or fringed funnel The stigma of this plant is 
most peculiar, formed as it is directly on the commissure of both carpels 
and representing a broad stigmatic line commencing about |" below the non- 
stigmatose apex, running down the sides to the same distance above the base, 
so that we have here a two-carpellary ovary with two lateral, but without 
any apical stigma. This line is beset with elongated stigmatic cells or 
papillae about 0.1mm long and \ as wide. At the proper time, numerous 
pollen-grains are found adhering to the stigma, many of them developing 
their tubes. The seeds I have been able to examine were not fully 
matured, but such as they are, they appear oval-oblong, not flattened nor 
margined, but slightly angular and nearly 0.5mTn in the longer diameter 

* PLECROGYNK. Eseh.sch.— En <i annuals of told or ulpine regions, with opposite K avo, fcw or 
numerous whitish flowers in a fa*tijjiate y tmich-braiK b< d panicle: corolla rotate, often 4-parted, in 
our species with a pair of nectariferous pits at the base of the lobes surrounded by a funnel-shaped crest 
or a fringed scale: stamens versatile; irrentdown the 
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oblong, 6- 10' long, 

flowers  numerous, i 

(rarely blu ish) dottet 

shaped valves; oblong seeds Hat, margined.—Willow Spring. Arizona, 

Rothrock (251), in 1874; Colorado, Wolf (7S0), in 1873. A mountain 

species, found in the Rocky Mountains and westward to California and 

Oregon. 
POLEMONIACEiE. 

BY PROF. T. C. PORTER. 

PHLOX LONGIFOLIA, Nutt. (Gray, Proc. Am. Acad. 8, p. 255: Watsmi 

in King's Rep. 5, p. 260).—Nevada, 1871, 1872, Watson's Rep.; Boulder, 

Colo., 1873, Loew (680); Central Colorado, 1873, Wolf (681). 

PHLOX LONGIFOLIA, Nutt, var. STANSBURII, Gray.—Arizona and Nevada, 

1871, 1872, Watson's Rep. 

PHLOX NANA, Nutt. (PI. Gamb. p. 4; Gray, Proc. Am. Acad. 8, p. 256; 

Watson, I c. p. 464).—Santa Fe, N. Mex., June, 1874, Rothrock (8). 

PHLOX DOUGLASII, Hook. (Gray, I c. p. 254; Watson, I c. p. 260).— 

Nevada and Arizona. L871, 1872, Watson's Rep. 

PHLOX CJS8P1TOSA, Nutt (Gray. /. C. p. 253: Watson, I C. p. 259).— 

Nevada and Utah, 1871, 1872, Watson's Rep.; South Park,Colorado, duly, 

1873, Wolf. 



COLLOMIA LINEARIS, Nutt (Watson, I c. p. 261).—Utah, Watson's 
Rep.; South Park, Colorado, July, 1873, Wolf (686, 687). 

COLLOMIA GRACILIS, Dougl. (Watson, I. c. p. 262).—Denver, Colo., 
June, 1873, Wolf (354). 

COLLOMIA GILIOIDES, Benth. (GUia dlvarkata, Nutt. PL Gamb. p. 4; 
Watson, I c. p. 464).—Willow Spring, Arizona, July, 1874, Rothrock (233). 

COLLOMIA CAVANILLESIAHA, Don. (Gray, /. c. p. 260; Watson, I. c. 
p. 465).—Big Dry Fork, Arizona, 1873, Loew (678) ; Camp Grant, at 
5,250 feet elevation, Rothrock (439); Chiricahua Mountains, August 1, 
1874, Rothrock (536); Black River, at 4,500 feet elevation, September, 

1874, Rothrock (788). 
COLLOMIA LONGIFLORA, Gray (Proa Am. Acad. 8, p. 261; Watson, 

I. c. p. 465).—San Francisco Mountains, Arizona, 1871, 1872, Watson's 
Rep.; Denver, Colo., June, 1873, Wolf (675, 677); deserts of New Mexico, 
1873, Loew; Camp Bowie, Ariz., August, 1874, Rothrock (4i2); Deer 
Spring (180). 

COLLOMIA AGGREGATA {GUia aggregate Spieng.; Watson, /. c. p. 269).— 
Arizona, Nevada, and Utah, 1871, 1872, Watson's Rep.; Arizona, 1873, 
Loew (305, 744); Blue River, Colorado, June, 1873, Wolf (745); Rocky 
Canon, Arizona, July, 1874, Rothrock (275) ; White Mountains, Arizona, at 
9,000 feet elevation, September, 1874, Rothrock (810).—An examination of 
a goodl}r number of specimens of GUia aggregata, Spreng., from different sta- 
tions in the Rocky Mountains and California, brings to light a character in 
the species which has been overlooked,—the unequal insertion of the stamens. 
The degrees of variation in this respect are remarkable and so gradual as 
to rule out the supposition of dimorphism. In the extreme cases, they are 
included, on the one side, in the tube of the corolla and very unequally 
inserted at points wide apart, from the base upward, whilst, on the other, they 
are crowded toward the throat and more or less exserted. Then, the inser- 
tion sometimes is, or rather, perhaps, appears to be, equal. In a specimen of 
this kind from California, it would be hard to declare that the filaments in 
some of the flowers do not start out from the same horizontal line, whilst in 
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opposite and palmately-cleft leaves. 

GILIA NUDICAULIS, Gray (Watson. 1. v. p. 264).—South Park, Colo- 

rado, 1873, Wolf. 

GILIA NUTTALLII, Gray (Watson, /. c. p. 264).—Oro City,Colo., July, 
1873, Wolf (682); Arizona, 1873, Loew (164 a). 

GILIA MJNGENS, Benth.—Denver, Colo., dun,-. Is?:;. Wolf; Nevada, 
1871, 1872, Watson's Rep. 

GILIA DEBILIS, Watson (Am. Naturalist, 7, p. 302; Report for 1871, 
1872).—Stems short and slender, 1-2 inches high, leafy above; pul.oeeuee 

minute or hirsute: leaves alternate, \-i inch long, oblong, attenuate into a 

short petiole, entire, or some of them broader and 3-lobed; bracts entire, 

resembling the leaves, twice longer than the calyx; flowers nearly sessile; 

calyx with ovate-triangular teeth, shorter than the tube; corolla funnel- 

form, 8 lines long, with elongated tube and deeply-lobed limb, light purple; 

stamens upon the throat exserted; capsule 1 line long, the cells 1-seeded; 

seeds without mucilage or spiricles.—Southern Utah, 1871, 1872.—PL^TE 

XIX, FIG. A. Natural size. Figure 1. Flower, and, 2, Corolla split open, 

each enlarged about 5 diameters. 

GILIA DEMISSA, in the same plate, not being collected by the Expedi- 

tion, is not described.    See Gray. Syn. PL N. Am. part 1, p. 137. 

GILIA DENSIFOLIA, Benth. (Watson, /. c. p. 408).—A foot or two high. 

from a perennial root ;   stems virgate from a woody base, leafy to the top; 

several, subulate: flowers numerous, in a compact head: corolla over half 

an inch in length, violet-blue, two or three times the length of the calyx 

(the lobes three lines long); anthers linear-sagittate: ovules several (Gray, 

in Bot. Cal. 1, p. 495).—Nevada, 1871, 1872. 
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GILIA FILIFOLIA, Nutt., var. DIFFUSA, Gray (Watson, /. c. p. 267).— 
Nevada, 1871, 1872. 

GILIA CONGESTA, Hook. (Watson, I. c. p. 268).—Gray's Peak, Colo- 
rado, at 10-12,000 feet elevation, July, 1873, Wolf (748, 749). 

GILIA PINNATIFIDA, Nutt. (Watson, I c, p. 469).—Denver, Colo., 
June, 1873, Wolf (746). 

POLEMONIUM HUMILE, Willd. (Watson, I c. p. 470).—Utah, 1871, 
1872; Georgetown, at 8,500 feet elevation, and Gray's Peak, Colorado, at 
12,000 feet elevation, 1873, Wolf (685). 

POLEMONIUM C^ERULEUM, Linn. (Gray's Man. p. 371).—Central Colo- 
rado, at 10-11,000 feet elevation, July, 1873, Wolf (683). 

POLEMONIUM C^RULEUM, L., var. FOLIOSISSIMUM, Gray (Watson, I c. 
p. 272).—Utah, 1871, 1872. 

POLEMONIUM CONFERTUM, Gray (Watson, I c. p. 272).—Utah, and 
Belmont, Nev., 1871, 1872; Central Colorado, at 12,000 feet elevation, 
July, 1873, Wolf (684). 

HYDROPHYLLACE^E. 

PHACELIA* CIRCINATA, Jacq. f.—Loew, Arizona. A widely distributed 
and polymorphic species. 

PHACELIA CRENULATA, Torr.—Nevada. 
PHACELIA GLANDULOSA, Nutt.—Annual, viscidly pubescent, somewhat 

glandulose; leaves bi-pinnately parted; lobes short and obtuse; seeds 
delicately impressed-punctate; calyx-lobes oblong, spatulate, obtuse; 
placentse 2-ovuled; seeds vertical.—Agua Azule, N. Mex., 6,700 feet 
altitude (131). P. Popei, Torr. & Gray, Pac. R. R. Rep. 2, p. 172, t. 10, is 
simply a less hairy form, having the lobes of the corolla entire. Colorado, 
along the Arkansas (99). 

Var. NEO-MEXICANA, Gray. {P. Neo-Mexicana, Thurb.inBot. Mex. Bound. 
* PHACELIA, Juss.—'-Calyx deeply .Vpartert; the divisions usually narrow and similar.    Corolla 



Mex., at 7,<)0<>leet altitude (loo). 

PHACELIA TAKACETIFOLIA, Benth.—Valley of the Arkansas, Colon 

(82).    (By oversight published in catalogue (1874 I as sub-alpine 

PHACELIA BEBICEA, Gray.—Nevada. 

PHACELIA INTEGRIFOLIA, Torr.—Deer Spring, Arizona, at (!,."><H) fe< 

hairy form, but hardly, I think, P. Palmeri, Ton-., in Watson's Bot Kin 

Survey, p. 251 (181). 

HYDROPHYLLUM VIBGINICDH, L—Apex. Colo. (83). 

panicle;  short campanulate corolla 2-3" long.—Southern Nevada. 

BORRAGINACELE. 

BY PROF. T. C. PORTER. 

COLDENIA HISPIDISSIMA, Gray (Watson, Bot. King, p. 247).—Nevada, 

1871, 1872, Watson's Rep. (Eddya, Torr. Pac. R R. Rep. 2, p. 170, pi. 

ix); Sunset Crossing, Ariz., 1873, Loew (160 a). 

COLDENIA PALMERI, Gray (Watson, /. c. p. 248).—Nevada, 1871, 1872, 

Watson's Rep. 

IIELIOTROPIUM CURASSAVICUM, Linn. (Gray's Man. p. 3GG; Watson, 

Bot. King, p. 248).—Nevada, 1871. 1872, Watson's Rep. 

Nutt.).—Annual, with branches a span to a lo« reading fro, 

* EKIOIMCTYON. P.etith.—Calyx deeply .'.parted. the I.,!,,-,, uader upward. 
ate   or   salver-fn 

irate.    Caj 
and pointed, 2-celled, with dilated placentae, 4-vaIved, , loculicidal in 
then septicidal, thus splitting into four hard and thick 
on one side and partly open on the other.   Ovules rathi is. hilt seed., fe w.—Low shrubs 
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base, hoary or strigose-hispid; leaves oblong-lanceolate or ovate, petioled; 
flowers scattered, short-pedicelled, sweet-scented; corolla white, with a 
rotate limb, plaited but scarcely lobed, and a hairy tube somewhat enlarged 
above, and the orifice narrowed; anthers with slightly cohering tips; style 
long; truncate cone of the stigma bearded with stiff bristles; fruit of two 
globose, solid lobes, each lobe or carpel splitting into two hemispherical 
one-seeded nutlets.—Deserts of New Mexico, 1873, Loew 

ECHINOSPERMUM REDOWSKII, Lehm. (Gray's Man. p. 365; Watson, 
Bot, King, p. 246).—Nevada, 1871, 1872, Watson's Rep.; Twin Lakes, 
Colorado, 1873, Wolf (694, 705); Pescado, N. Mex., at 7,000 feet eleva- 
tion, July, 1874, Rothrock (154). 

ECHINOSPEEMUM FLORIBUNDUM, Lehm. (E. deflexum, Lehm., var flori- 
bundum, Watson, Bot. King, p. 246).—Twin Lakes, Colorado, 1873, Wolf 
(697). 

ERITRICHIUM NANUM, Schrad., var. ARETIOJDES, Herder (Gray, Proc. 
Am. Acad. 10, p. 56; JE. aretioides, DC.; E. vilbsum, DC, var. aretioides, 
Gray; Watson, Bot. King, p. 241).—Mountains of Colorado, at 13,000 
feet elevation; June, 1873, Wolf (708). 

ERITRICHIUM CALIFORNICUM, DC. (Watson, Bot. King, p. 24"2).—Central 
Colorado, 1873, Wolf (689, 691, 692). 

ERITRICHIUM ANGUSTIFOLIUM, Torr. (Watson, I c. p. 241).—San Luis 
Valley, Colorado, September, 1873, Wolf (704). 

ERITRICHIUM CRASSISEPALUM, Torr. & Gray (P. R. R. Survey, 2, p. 
171).—Annual, very hispid with spreading hairs; stem much branched from 
the base, branches ascending, 3 to 5 inches high ; leaves obovate-lanceolate, 
rather obtuse; racemes bracteate below; fructiferous calyx ventricose at 
base, closed and contracted above the middle, the segments thickened and 
indurated on the back, finely pilose on the margins, with large, strong, 
hispid hairs on the back; nutlets heteromorphous, ovate, convex on the 
back, three of them muricate-granulate, the fourth larger and nearly or 
quite glabrous.—Colorado, 1873, Wolf. 

ERITRICHIUM JAMESII, Torr. (Marcy's Rep. p. 294).—Hirsute, much 
branched from a suffruticose base: branches 6 to  1" inches high;   leaves 



numerous; flowers on very >hort pedicels: calyx campanula^-, at lirM 

scarcely longer than the tube of the corolla, hut in fruit elongated and 

closed, segments ovate; corolla ochroleucons, hlbe shorter than the calyx- 

teeth, spreading limb 2 to 3 lines wide, lobes very obtuse: nutlets -1. similar. 

depressed, conniving at the top, but separated at the sides, very convex and 

smooth on the back, shining, edges very acute, ventral suture adhering to 

the style above the middle.—Denver, Colorado, dune. 1ST;'., Wolf (696); 

Western New Mexico, at 6,500 feet elevation, duly, 1874, Rothrock   130 . 

ERITRICHJUM CLOMERATUM, DC. (Watson, Hot. King. p. 242).—Twin 

Lakes, Colorado, July, 1873, Wolf (700, 702). 

MERTENSIA OBLONGIFOLIA, DC. (Watson, Bot King, p 238).—Apex, 

Colo., 1873, Wrolf (709 a), 

MERTEXSTA SIBIRICA, Don.—Utah, 1871, 1872. Watson's Rep.: Colo 

rado, 1873, Wolf (709 &). 

.  MERTENSIA PANICULATA, Don.—Arizona, is?:;. Loew (162a); Colorado, 

1873, Wolf (709). 

MERTENSIA LANCEOLATA, DC. Prod. 10, p. 88 {Pulmmiaria lanceolate, 

Pursh, and P. marginata, Nutt, Gray, Proc. Am. Acad. 10, p. 63).—Stem 

erect, glabrous, about one foot high; leaves glaucescent, somewhat ileshv, 

ciliate, lower oblong-spatulate or oblong-ovate, upper ovate, acute, partly 

clasping-; racemes 4- to 8-flowered, sub-fasciculate, scarcely longer than the 

leaves; corolla with a funnel-form tube twice longer than the calyx; 

stamens inserted in the throat; anthers sagittate—Willow Spring. Arizona, 

at 7,400 feet elevation, July, 1874, Rothrock (246). 

LITHOSPERMUM PILOSUM, Nutt. (Watson, Bot. King, p. 238).—Utah, 

1871, 1872, Watson's Rep. 

LITHOSPERMUM MULTIFLORUM, Torr. (Watson, Bot. King, p. 238, under 

L. pilosum, Gray, Proc. Am. Acad. 10, p. 51).—New Mexico, 1873, Loew 

(161 a) ; Grant Post Office, Colo., July, 1873, Wolf (098); Willow Spring, 

Arizona, at 7,195 feet elevation, July, 1874, Rothrock (201). 

LITHOSPERMUM CANESCENS, Lehm., var. (Gray's Man. p. 363).—Tonto 

Basin, Arizona, 1873, Loew (162 a) ; Willow Spring, at 8,000 feet elevation, 

and Sanoita Valley, Southern Arizona, at 4,000 feet elevation, 1874, Roth- 

rock (202, 633). 
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ONOSMODIUM THUEBEEI, Gray, Syn. Fl. p. 205. . (Macromeria viridiflora, 
Torr. in Mex. Bound. Surv. p. 139, not of A. DC.)—Stem erect, 2 to 3 feet 
high hispid with spreading hairs; leaves ovate-lanceolate, 2 to 3\ inches 
long, 6 to 12 lines wide, covered on botli sides with a close appressed pubes- 
cence, hispid also on the upper side with stimsh, erect hairs arising from a 
callous base, and on the under side with softer, somewhat villous hairs, 
especially on the rib-like nerves, sessile and partly clasping; flowers one 
inch and a half long, tubular-funnelform, greenish and very hairy on the 
outside, yellow within; calyx about one-fourth the length of the corolla, 
the divisions much elongated in fruit; stamens at first included, but at 
length exserted; nutlets ovate, more than a line long, smooth and shining. 
Willow Spring, Arizona, 1874, Rothrock (227). 

CONVOLVULACE^E. 

IPOMCEA HEDEEACEA, Jacq. Gray, Syn. Fl. part 1, p. 210. (Ipomcea Nil, 
Roth.)—Southern Arizona (505, 524), where it forms dense masses, often 
an acre in area. 

IPOMCEA MEXICANA, Gray, Syn. Fl. part 1, p. 210. (Ipomcea Nil, var. 
diversifolia, Ohoisy in DC. Prod, ix, p. 343. Pharbitis diversifolia, Lindl. 
Bot. Reg. t. 1988 )—Probably only a form, distinguished (so far as my 
specimen shows) by its shorter, broader calyx-lobes, and also, on authority 
of Choisy, by the lower leaves being cordate-acuminate, and the others 
3-lobed.—Arizona (150 a, Loew). 

IPOMCEA MUEICATA, Cav.—Nearly smooth, with a tuberose root; stem 
prostrate; leaves deeply palmately-parted, the 6-8 divisions narrowly 
linear, but slightly dilated upward, 4-9" long, petiole 1" long; corolla 
12-14" long, purple, tube slender; sepals ovate or lance-ovate, obtuse or 
slightly mucronate, evidently muriculate on the back. The slender stems 
hardly a foot long ; flowers infundibiiliform and somewhat disproportion- 
ately large.—Sanoita Valley, Arizona (623). 

IPOMCEA COSTELLATA, Torr.—Herbaceous, smoothish or somewhat hairy, 
branching, slender; leaves palmately-parted, 5 7 divisions, winds are linear 
to lanceolate-spatulate, and sometimes sparingly ciliate, 4- 1" long; petioles 
2-5" long;  pedicels slightly thickened;  flowers purple or whitish, funnel- 
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shaped; lobes short; sepals oblong, margins Blightly Bcarions, distinctly 2 3- 

keeled; style entire, the 2-lobed stigma very slightly roughened ; seeds in 

my specimens smooth or nearly so. (590 a hairy form.)—Southern Arizona 

(631, 679, 623 a); common. 

IPOMCEA LEPTOPHYLLA, Torr.—Perennial: stems smooth, often erect and 

bushy, usually prostrate; leaves thickish, sessile, entire, acute, lance-linear, 

3' long, veiny; peduncles 1-3-flowered; sepals ovate, obtuse, somewhat 

mucronate. Corolla with a spreading border, 1£' across; tube U long; 

filaments hairy below, inserted near the base of the corolla: style equalling 

the stamens, lobes of the stigma capitate-—Loew; probably from along the 

Arkansas. 

IPOMOZA COCCINEA, L. (QuamocUi coccinea, M<ench).—Southern Ari- 

zona (559). 

CONVOLVULUS SEPIUM, L., var. REPENS, Gray i('nhistr,f',,( srpinni, K Br., 

var. pubescens, Gray).—Zufii, N. Mex, 6,500 feet altitude (102). 

CONVOLVULUS INCANUS, Vahl.—Twining, silky-hairy: stems terete; 

leaves linear-lanceolate, 9-18" long, somewhat cordate, and distinctly 

auricled at base; auricles diverging and recurved, entire or more or less 

deeply 2-3-lobed; petioles 2-6" long; peduncles 1-2.V long, bearing a pair 

of small bracts above the middle ; sepals villous, ovate, rather obtuse, halt 

as long as the broadly infundibuliform hairy corolla; lobes of corolla dis- 

tinctly hairy-tipped.—Arizona (Loew, 150 a); (482) at 5,300 feet altitude. 

CONVOLVULUS LONGIPES, Watson (American Naturalist, 7, 302).—"Gla- 

brous, glaucous, twining; leaves linear, 1 inch ldng or less, entire or auriclcd 

at base, petioled; peduncles elongated, 2-6 inches long, mostly strict, 2-3- 

bracted, usually 1-flowered; bracts linear; calyx-lobes rounded, obtuse or 

emarginate; corolla funnel-form, 1^ inches long, yellowish.—Southern 

Nevada."—PLATE XX. Fig. 1. Natural size. 2 Pistil. 3. Cross-section 

of ovary.    4. Stamen.    Figs. 2, 3, and 4 enlarged. 

EVOLVULUS* SERICEUS, Swartz.—Spreading, procumbent, branches 4-S 

long; leaves sessile, lanceolate to oblong, acute or obtuse, smooth or nearly 

so above, densely silky-hairy below :  pedicels axillary,   1-3"  long; sepals 

•EVOLVCLUS, L.—A genns of about 70 species, natives mostly of Tropical America; distinguish.-.! 
from Convolvulus in bavin- two styles, and each of these being divid.-.1 into two lim-nr-filiform stigmas : 
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lanceolate, hairy, acute, as long as or exceeding the pedicels; corolla 
whitish, 6" long. Choisy, in DC. Prod. vol. ix, p. 443, speaks of the 
peduncles as being 1-3-flowered. In all my specimens, the flowers are 
solitary.—Ash Creek, Arizona (152 a, Loew, and 307). 

EVOLVULUS ARIZONICUS, Gray.—Procumbent or ascending, 6-12' long, 
silky-hairy; leaves linear-lanceolate to lanceolate, acute, 4-10" long; 
peduncles capillary, 6-18" long, bracteate at the forks and bearing 1.-3 
flowers (usually 3); flowers blue, 6-8" in diameter, salver-shaped; sepals 
acute; anthers distinctly auriculate at base; pedicels reflexed after fall of 
the flower; ovary 1-celled.—Camp Grant, Ariz. (376 and 151 a, Loew, 
Arizona). 

CRESSA CRETICA, L., var. TRUXILLENSIS, Chois.—Arizona. 

CUSCUTE^E. 

BY DR. GEORGE ENGELMANN. 

CUSCUTA (CEISTOGRAMMICA) SALINA, Engelm.—Stems slender, low; 
flowers (1J-2J lines long) delicate white, pedicelled in loose cymes; calyx- 
lobes ovate-lanceolate acute, as long as the similar but mostly broader and 
overlapping denticulate lobes, and as the shallow-campanulate tube of the 
corolla; filaments about as long as the oval anthers; fringed scales mostly 
shorter than the tube, sometimes incomplete; styles equalling or shorter 
than the somewhat pointed ovary; capsule surrounded (not covered) by the 
withering corolla, mostly 1-seeded. 

Saline or brackish marshes in the Gila Valley on Suceda, Rothrock 
(333), 1874 ; also on the California coast, near Santa Barbara, on Franfo.'uia 
and Salsola, Rothrock (101), 1875. Similar to C. Californica, from which 
it is at once distinguished by its larger flowers and the presence of the 
infra-stamineal scales. 

CUSCUTA (CLISTOGRAMMICA) ARVENSIS, Beyrich.—Ash Creek, on Soli- 
dago, Rothrock (31 I), 1874, and Camp Lowell, on Datura meteloides, Rothrock 
(708), 1874. These specimens, especially the latter, growing on a very 
juicy nurse-plant, have coarser stems than the Southeastern form and larger 
flowers and fruit; the calyx is not angular, its lobes rounded; those of 
the corolla very acute. 



CUSCUTA (CLISTOGRAMMICA) DECORA, C'lioisy. Kngchn.—Iii the Gila 

Valley on a low, spiny, rhamaceous shrub. Rothrock (326), L874. A 

large form, the same as the one from California. 

SOLAXACK.L. 

SoLANUM NIGRUM, L., var. DOUOLASII, Gray (S. Doit/flasii, Dunal, in 

DC. Prod, xiii, p. 48).—Glabrous or even tomentose-puberulent leaves 

(sometimes in California specimens thievish, on short petioles) deeply ami 

irregularly eremite;   {lowers (I'' in diameter.—Camp Grant, Ariz. 

Var. DILLENII, Gray (or near it, fide Professor Gray). (8. DMenii, 

Dunal, DC. Prod xiii, p. 47.)—Slightly puberulent; leaves entire or nearly 

so, acute, attenuate into a petiole. 2-3J' long and one-third as wide; flowers 

umbellate, erect; short filaments more or less hairy; fruit reflexed; style 

hairy, especially at base, and geniculate toward the capitate stigma; flowers 

4" in diameter.—Camp Lowell, Ariz. (707). Very slender and straggling- 

herb.    Probably the same as 8. nodiflorum of the Blex. Bound. Survey. 

SOLANI
T
M JAMESII, Torr. (in Ann. Lye. X. V. 2, p. -J'27, and Gr;iy in Sill. 

Jour. n. ser. 22, p. 284).—Glabrous, or with a few longish hairs: leaves oval; 

leaflets 7-11, decreasing and becoming distant toward the base, slightly de- 

current; calyx-lobes triangular-ovate, half as-long as the corolla; filaments 

smooth; style smooth, moderately thickened upwardly: stigma slightly two- 

lobed and capitate; inner valve of the anthers so conspicuously shorter 

than the outer as to make the anthers (seen from the extremity) almost 

bilabiate; racemes extra-axillary, i-5-flowered—Loew,Arizona (158 a). 

SOLANUM TRIFLORUM, Xutt.—Herbaceous or a little woody at base, 

unarmed, much branched, somewhat chaffy-hairy; leaves petioled, lanceo- 

late to oval, deeply sinuate, or runeinate-lobed; calyx-lobes oblong, obtuse, 

somewhat hairy: flower 4" in diameter, whitish; fruit 6" in diameter, 

smooth, dark, reflexed.—South Park and Colorado Springs. Colorado (88). 

SOLANUM   ROSTRATUM,  Dunal.—A well-marked,  prickly  species,  with 

prolonged into a somewhat curved beak, the pricklv calyx inclosing the 

fruit.—Arizona, Loew. 

SoLANTM EL.r.AoxiFoi.iru. Cav.—Stems and midribs nsuallv with short 



208 BOTANY. 

and rather weak prickles; entire plant whitish, with a dense stellate 

pubescence; leaves lanceolate, entire, or wavy-margined (sometimes 

slightly lobed); flower blue, 9" in diameter, the linear anthers opening 

only at the tip; ovary tomentose; mature berry black, 6" in diameter.— 

New Mexico and Arizona (83, 342). 

CHAM^SARACHA* SOEDIDA, Gray (Withaniaf sordida, Dunal, in DC. 

Prod, xiii, p. 456; also in Bot. Mex. Bound, p. 155).—Branching, somewhat 

glandular-pubescent; leaves oblanceolate, entire, attenuate into a petiole; 

calyx glandular-hairy, with forked hairs; corolla sulphur-yellow, 6" in 

diameter; stamens sub-exserted; style clavate; stigma sub-capitate.— 

Camp Bowie, Arizona, at 5,300 feet (471). 

CHAM^ESARACHA CORONOPUS, Gray (Withaniaf Coronopus, Torr. Bot. 

Mex. Bound, p. 155).—Smoothish or slightly glandular-hairy, branching; 

leaves linear-lanceolate, attenuate into a petiole, irregularly deeply sinuate- 

toothed, thickish; calyx with forked hairs. Corolla light yellow; stamens 

sub-included; style clavate; stigma sub-capitate.—McArthy's Ranch, New 

Mexico (111). Notwithstanding the difference in leaves usually manifested 

by these two species, there is a decided tendency for them to vary toward , 

each other; this along with the similar pubescence, the close resem- 

blance of the flowers, and the same prominently ridged and roughened 

campylotropous seeds, make me feel almost sure they will have to come 

together. 

PHYSALIS LOBATA, Torr.—Low, spreading ; root perennial; leaves oval 

or spatulate, tapering into a margined petiole. Corolla violet-purple ; fruit- 

ing calyx 6" in diameter, winged, inflated; entire plant glabrous, except the 

young calyx and pedicels, which are "mealy"; seeds thickish, somewhat 

tuberculate roughened.—Deer Spring, Arizona, 6,000 feet altitude (189). 

PHYSALIS VISCOSA, L.—Utah. 

" PHYSALIS ?—Near P. piibescens, but leaves small and mostly 

*"CHAMJ:SU:ACHA, Gray. —Calyx .".-lobed, enlarging after flowering, but remaining rather her- 
baceous, not reti j. Corolla rotate, .".annu- 
late. Anthers short, on Vernier (not at all eoninveiit ) tilanients. the- cell-, opening lengthwise through- 
out.— Low Texauo-Califoruian herbs; with the corolla of Saracha and a calyx between that of Solatium 
and Phyzalis, with rather narrow leaves tapering into margined petioles, and in their axils filiform soli- 
tary or sometimes geminate pedicels, which are mostly refracted, or recurved in fruit. Corolla white, 
yellowish, or tinf                                 G RAT. PL Cal. 1, p. 540. 
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suborbicular;  stems flexuose.—Arizona."—(Watson in Wheeler's  Prelim- 

inary Report, 1874, p. 14.) 

LYCIUM PALLIDUM, Miers.—JFVittf eaten, but insipid. El Puerco, N. 

Mex., at 5,000 feet altitude, on dry gravel soils or mesas (90). 

LYCIUM ANDEESONII, Gray, var. WRIGHTII, Gray.—The variety is only 

a more leafy, fewer- and smaller-flowered, spiny form of the species.—Camp 

Bowie, Ariz. (448).    Nevada. 

DATURA METELOIDES, DC.—Perennial, 2-4° high, whitish from a 

very close soft pubescence; calyx (flowering) 2-4' long, 6-8" in diameter; 

corolla pale blue, regularly funnel-shaped, 6-9' long and about 5' in 

diameter across the mouth, with 5 slender, delicate lobes G-12" long. 

Capsule prickly, nodding on a short peduncle, when ripe opening irregu- 

larly; seeds surrounded with a cord-like margin. This is the common 

Datura Wrightii of the gardens.—Common in the southern and south- 

western part of the United States, and extending into Mexico—Camp 

Grant, Ariz. (381). 

NICOTIAN A TRIGONOPHYLLA, Dunal.—Usually rather slender, 2° high, 

from a hardened or woody base. Viscidly pubescent; leaves lanceolate- 

oblong, obtuse or acute, tapering to a petiole, or dilated auriculate at base; 

flowers pedicellate, somewhat unilateral by a curve in some of the pedicels, 

greenish or yellowish-white, about 1' long; orifice often a little constricted; 

lobes short, spreading slightly; calyx-lobes variable, from narrowly to 

broadly triangular.—Camp Crittenden, Southern Arizona, at 5,000 feet alti- 

tude. No. 354, from Cottonwood, Arizona, appears to be a form of this 

species, but has longer, narrower calyx-lobes, and much more spreading 

and acute lobes to the corolla. It is withal also a much more branching 

plant. 

NICOTIANA ATTENUATA, Torr.—Nevada and Utah. 

SCROPHULAMNE.E. 

BY PROF. T. C. PORTER. 

VERBASCUM THAPSUS, Linn. (Gray's Man. p. 325).—Utah, 1871, 1872, 

Watson's Report. 

ANTIRRHINUM   MAURANDIOIDES,   Gray (Proc.   Am.   Acad.   7, p.   376. 
14 BOT 
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Maurandia antirrhiniflora, Willd. DC. Prod. 10, p. 296).—Glabrous, diffusely 

branching; branches slender, climbing high by the flexuose and prehensile 

petioles and peduncles; leaves numerous, triangular-hastate or sagittate, 

rarely cordate-hastate, angulate; pedicels axillary; segments of the calyx 

lanceolate, 5 to 6 lines long, very smooth; corolla scarce an inch long, 

smooth, its prominent palate pilose and almost closing the throat.—Arizona, 

1871,1872, Watson's Report; 1874, Rothrock (93 a); Cottonwood, Arizona, 

at 4,500 feet elevation, July, 1874, Rothrock (353) ; Camp Crittenden, 

September, 1874, Rothrock (680). 

SCBOPHULAKIA NODOSA, Linn. (Gray's Man. p. 327).—Mount Graham, 

Arizona, at 9,250 feet elevation, August, 1874, Rothrock (410). 

COLLINSIA PARVIFLOEA, Dougl. (Gray's Man. p.  327).—Nevada, 1871, 

1872, Watson's Report; Apex, Colo, 1873, Wolf (328). 

PENTSTEMON BARBATUS, Nutt, var. TORREYI, Gray (Watson's, Bot. King, 

p. 452).—Arizona, 1873, Loew (304). 

PENTSTEMON BARBATUS, Nutt, var. TRICHANDER, Gray (Proc. Am. Acad. 

11, p. 94).—Anthers sparingly bearded with long wool.—Zufii Mountains, 

New Mexico, at 7,000 feet elevation, July, 1874, Rothrock (151). 

PENTSTEMON GLABER, Pursh (Watson, I c. p. 217).—Nevada and 

Utah, 1871, 1872, Watson's Report; Plains of Colorado, 1873, Wolf (299) ; 

Neutria, N. Mex., at 7,100 feet elevation (147). 

PENTSTEMON FREMONTI, T. & G. (Watson, I c. p. 218).—Nevada and 

Utah, 1871, 1872, Watson's Report. 

PENTSTEMON C^ERULEUS, Nutt. (Watson, I. c. p. 218).—Denver, Colo., 

1873, Wolf (291, 296). 

PENTSTEMON ACUMINAIUS, Dougl. (Watson, I. c. p. 218).—South Park, 

Colorado, 1873, Wolf (302). 

PENTSTEMON SECUNDIPLORUS, Benth. (DC. Prod. 10, p. 325).—Glabrous, 

pale and somewhat glaucous, l-2£ feet high; radical leaves petioled, 

elliptic-spatulate or narrowly lanceolate, obtuse or acute, upper ones lance- 

olate or linear-lanceolate, sessile, middle ones 3 to 4 inches long, erect; 

thyrsus elongated, narrow, 6 to 9 inches long, interrupted; cymes secund, 

few- to many-flowered; segments of the calyx oval-oblong, acute or acutish, 

with membranous  margins;   tube of the corolla  more or less  abruptly 
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enlarged below the middle ; anthers glabrous or very minutely puberulent; 

sterile filament dilated at the apex, bearded or smooth.—Arizona?, 1873, 

Loew (159 a); South Park, Colorado, August, 1873, Wolf (300); Mount 

Graham, Arizona, at 9,250 feet elevation, August, 1874, Rothrock (400). 

PENTSTEMON EATONI, Gray, Proc. Am. Acad. 8, p. 395 (P. centranthi- 

folius, Watson, Bot. King, p. 219, not Benth).—Utah; Belmont, Nev., 1871, 

1872, Watson's Report. 

PENTSTEMON WRIGHTII, Hook. (Watson, I c. p. 453).—Utah, 1871, 

1872, Watson's Report. 

PENTSTEMON VIRGATUS, Gray (Watson, /. c. p 453).—Neutria, N. 

Mex., at 7,100 feet elevation, July, 1874, Rothrock (150.)—Arizona, Roth- 

rock (264). 

PENTSTEMON AMBIGUUS, Torr. (Ann. N. Y. Lye. 2, p. 228; Marcy's Rep. 

p. 279, t. 16).—Glabrous, 1 to 2 feet high, paniculately branching from a 

woody base; lower leaves linear, attenuated below, upper ones subulate- 

filiform or acerose-subulate ; racemes loosely flowered; peduncles opposite ; 

corolla scarcely bilabiate, 5 to 8 lines long; tube 6 lines long, little dilated 

above, often incurved, the spreading limb 6 lines in diameter; sterile fila- 

ments glabrous.—Western New Mexico and Eastern Arizona, 1873, Loew 

(688, 860); Algodones, N. Mex, at 6,000 feet elevation, June, 1874, Roth- 

rock (79) ; Camp Grant, August, 1874, Rothrock (440). 

PENTSTEMON LINARIOIDES, Gray (Proc. Am. Acad. 6, p 66).—Minutely 

pruinose-puberulent; stems 6 to 18 inches high, many, from a woody base, 

very leafy; leaves 1 inch long or less, spatulate-linear to subulate; pedun- 

cles and pedicels short, alternate; panicle narrow, sub-socund; corolla 

purplish, short-bilabiate, over ^ an inch long, much dilated above; palate 

and sterile filament bearded—Arizona, 1871, 1872, Watson's Report; 

"Tanks," south of Camp Apache, July, 1874, Rothrock (265). 

PENTSTEMON ALBIDUS, Nutt (Gray, 7. c p. 67) —Stem puberulent, 6 

to 9 inches high; lower leaves petioled, oblong, obtuse, sub-entire, upper 

ones serrate, lanceolate, glabrous or puberulent; thyrsus oblong, subver- 

ticillately interrupted; cymes subsessile, few-flowered; sepals lanceolate, 

very viscid-pubescent; tube of the corolla widened above, three-fourths of 
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an inch long-, purplish-white, the limb beardless; beard of the sterile iihi • 

ment rather short, somewhat interrupted.—Colorado, 1873, Wolf (292). 

PENTSTEMON CRISTAIUS, Nutt. (Watson, Bot King, p. 219).—Agua 

Azul, N. Mex., July, 1874, Rothrock (129). 

PENJSTEMON JAMESII, Benth. (Gray, /. c. p. 67).—Puberulent, 4 to 12 

inches high; leaves linear-lanceolate, often denticulate, rigid; cymelets 

3- to 4-flowered in a spicate panicle; sepals viscid-puberulent; corolla t 

inch or more long, pale purple, abruptly campanulate above, the lip and 

sterile filaments less bearded than in P. cristatus.—Santa Fd, N. Mex., June 

1874, Rothrock (2). 

PENTSTEMON HUMILIS, Nutt. (Watson, I. c. p. 220).—South Park, Colo- 

rado, 1873, Wolf. 

PENTSTEMON GLAUCUS, Grah., var STENOSEPALUS, Gray (Watson, I c. 

p. 221).—Utah, 1871, 1872, Watson's Rep.; mountains of Colorado, 1873, 

Wolf (297, 298, 301). 

PENTSTEMON HALLII, Gray (Proc. Am. Acad. 6, p. 70).—Stems 3 to 5 

inches high, numerous, glabrous except the very minutely glandular inflores- 

cence; leaves entire, pale, linear-spatulate or linear-attenuate at base; 

raceme simple, 4-10-flowered with short pedicels ; sepals ovate or oblong 

with scarious and often erose margins ; corolla deep blue, about 1 inch long, 

ventricose-campanulate above the short base, the lips short; the sterile 

filament short-bearded.-South Park, Colorado, July, 1873, Wolf (303). 

Var. ARIZONICUS, Gray, Mount Graham, Arizona, at 9,250 feet elevation, 

August, 1874, Rothrock (426). 

PENTSTEMON CONFERTUS, Dough, var C^RULEO-PURPUREUS, Gray (Wat- 

son, I c. p. 221).—Nevada and Utah, 1871, 1872, Watson's Rep ; South 

Park, Colorado, 1873, Wolf (293,294). 

PENTSTEMON DEUSTUS, Dougl. (Watson, /. c. p. 221).—Nevada, 1871, 

1872, Watson's Rep. 

PENTSTEMON L^ETUS, Gray (Watson, 2. c. p." 455).—Mineral Hill, 

Nevada, 1871, 1872, Watson's Rep. 

CHIONOPHILA JAMESII, Benth.—Low, glabrous, from a thick rootstock; 

stem scapiform, 1 to 4 inches high, with a pair of leaves above the middle, 

terminated by a crowded spike of flowers; radical leaves tapering into the 
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expanded, membranaceous, hyaline bases, spatulate or oblong-linear, obtuse, 

very entire, thickish; flowers 2 to 4, crowded: bracts opposite, ovate, 

connate at base, obtuse or acute, unequal; flowers yellowish, on very short 

pedicels; calyx 4 to 5 lines long-, campanulate; teeth broad, obtuse: corolla 

a little longer; lower lip densety tomentose within.—High alpine. Mount- 

ains of Colorado, 1873, Wolf (332). 

MIMULUS BIGELOVII, Gray (Eunanus BigelovU^ Gray, Watson's Bot 

King, p. 226).—Nevada, 1871, 1872, Watson's Report 

MIMULUS NANUS, Hook. & Am. (JUIHOHUS Fmiwvti, Watson, Hot. 

King, p. 226, not of Benth.).—Nevada, 1871, 1872; Watson's Report 

MIMULUS CAEDINALIS, Dough (Gray, Bot. Calif 1, p. 566).—Perennial, 

1 to 2 feet or more high, villous with viscid hairs: leaves ovate, the upper 

often connate, erosely dentate; calyx oblong, prismatic, the short teeth 

nearly equal; corolla scarlet, 1£ to 2 inches long, its tube but little longer 

than the calyx; limb oblique, with the upper lobe erect and the two lateral 

ones and the lower reflexed; stamens projecting, villous or pubescent.— 

Mount Graham, Arizona, at 9,250 feet elevation, August, 1874, Rothrock 

(401). Var.—Low, with leaves attenuate to the base, Arizona, 1871, 1872, 

Watson's Report. 

MIMULUS LUTEUS, Linn. (Watson, I c, p. 223).—Nevada, Arizona, and 

Utah, 1871, 1872, Watson's Report; Twin Lakes, Colorado, at 10,000 feet 

elevation, 1873, Wolf (313); Santa Fe, N. Mex., 1874, Rothrock (28), at 

7,044 feet elevation; Cave Spring, Arizona, July, 1874, Rothrock (193); 

Eastern Arizona, 1873, Loew (310). 

MIMULUS LUTEUS, Linn., var. ALPIMS, Gray (Watson, /. c. p. 224).— 

Twin Lakes, Colorado, 1873, Wolf (313 bis). 

MIMULUS JAMKSII, Torr. (Gray's Man. p. 328).—Denver, Colorado, 

June, 1873, Wolf (312). 

MIMULUS FLOEIBUNDUS, Dougl. (Watson, /. c. p. 224;.—San Luis Valley, 

Colorado, September, 1873, Wolf (311). 

MIMULUS PILOSUS, Watson (Bot. King, p. 224).—Nevada, Watson's 

Report. 

HEEPESTIS CHAM^DEYOIDES, H. B. K. (DC. Prod. 10, p 393).—Low, 

decumbent,   branching:    leaves   short-petioled.  ovate,   cuneate   or   rarely 
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rounded at the base, dentate, commonly 6 to 9 lines long ; pedicels solitary, 

about equalling the leaves in length or a little longer, bractless; calyx in 

fruit 3 to 5 lines long, the posterior segment ovate, the anterior ovate or 

oblong, the corolla a little longer than the calyx, the upper lip emargi- 

nate.—In wet sand, Camp Lowell, Arizona, September, 1873, Rothrock 

(709). 

CONOBEA INTERMEDIA, Gray (Bound. Surv. p. 117).—Annual, erect, 

spreading, 2 to 6 inches high, viscid-pubescent; leaves subpinnately-parted; 

flowers very short-peduncled, purple, twice as large as those of C. multifida; 

cells of the anthers subcontiguous; capsule 3 to 4 lines long, ovate-lanceo- 

late, pointed, one-half longer than the somewhat unequal calyx.—Sanoita 

Valley, Arizona, at 5,000 feet elevation, July, 1874, Rothrock (649). 

GRATIOLA VIRGINIANA, Linn. (Gray's Man. p. 330).—San Luis Valley, 

Colorado, September, 1873, Wolf (323). 

LIMOSELLA AQUATICA, Linn. (Gray's Man. p. 331).—The typical form. 

Leaves with a spatulate-oblong blade.—Twin Lakes and San Luis Valley, 

Colorado, 1873, Wolf (972, 973, 986). 

SYNTHYRIS PLANTAGINEA, Benth. (DC Prod. 10, p. 455).—Woolly- 

pubescent, becoming smooth; radical leaves oblong, crenate, thick, coria- 

ceous, 3 to 6 inches long, 2 to 3£ broad, abruptly narrowed at base and 

somewhat decurrent on the petiole; petioles 2 to 3 inches long, somewhat 

pilose on the veins and ribs; scape 6 to 12 inches high, furnished with 

numerous oblong, or orbicular, nearly sessile bracts; flowers in a dense spike, 

6 inches long in fruit; fruit scarcely exceeding the round-ovate, persistent 

bracts.—Western New Mexico, at 6,500 feet elevation, 1873, Loew (317); 

Clear Creek and South Park, Colorado, at 8-10,000 feet elevation, June, 

1873, Wolf (316). 

SYNTHYRIS ALPINA, Gray (Sillim. Journ. 2d ser. 34, p. 251) —Somewhat 

woolly, becoming smooth; radical leaves elliptic or oval, sometimes obcor- 

date, closely crenate, 1 to 2 inches long, on slender petioles; scape 2 to 6 

inches high, leafy-bracted; spike short, dense, 9 to 12 lines long; sepals 

lanceolate, villous on the outside toward the edge with long hairs as well 

as the bracts; corolla 2-parted; lobes narrow, purplish-blue; stigma capitate; 

stamens exserted.—South Park, Colorado, 1873, Wolf. 
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VERONICA AMERICANA, Schweinitz.—South Park, Colorado, 1873, 

Wolf (336); Santa Fe, N. Mex, at 7,044 feet elevation, June, 1874, 

Rothrock (30). 

VERONICA ALPINA, Linn.—Mosquito Pass, Colorado, July, 1873, 

Wolf (332). 

VERONICA SERPYLLIFOLIA, Linn.—Colorado, 1873, Wolf (331, 333). 

VERONICA PEREGRINA, Linn.—Twin Lakes, Colorado, July, 1873, 

Wolf (330). 

VERONICA PEREGRINA, Linn., var. DIFFUSA, Rothrock—Widely and 

diffusely branched; bracts entirely like the leaves—On alkaline flats, San 

Luis Valley, Colorado, 1873, Wolf (335). 

GERARDIA WRIGHTII, Gray (Bot. Bound. Survey, p. US).—Stems 

simple, from a perennial root, virgate, very scabrous, as well as the linear- 

filiform, sharply mueronate leaves; peduncles as long as the llowers; calyx 

truncate, with 5 short teeth; corolla yellow, broadly campanulate from a 

very short Tube, pubescent on the outside, very smooth within: iilaments 

short, only villose at the apex; anthers similar, naked, very obtuse, sagittate 

at base; cells subulate-awned; stigma clavate—Sanoita Valley, Arizona, at 

5,500 feet elevation, August, 1874, Rothrock (643). The specimen agrees 

in every respect with the original description, except that the stem is not 

simple, but branched. It is probably like our Eastern G. purpurea, which 

has stems of both kinds. The flowers in the dried state have a yellowish 

and not a purple tinge. 

CASTILLEIA AFFINIS, Hook. & Am. (Watson, Bot. King, p. 228).—Zuni, 

N. Mex., at 6,500 feet elevation, July, 1874, Rothrock (161);' Camp Bowie, 

Arizona, at 5,300 feet elevation, August, 1874, Rothrock (475). 

CASTILLEIA MINOR, Gray (C. affinis, var. minor, Gray, Watson, /. c. p. 

228).—Nevada and Utah, 1871, 1872, Watson's Report 

CASTILLEIA LINARLEFOLIA, Benth. (Watson, /. r. p. 22s)—Twin Lakes, 

Colorado, at 9-10,000 feet elevation, July, 1873, Wolf (288). 

CASTILLEIA PARVJFLORA, Bong. (Watson, /. c. p. 22!)).—Nevada, 1871, 

1872, Watson's Report; Arizona, 1873, Loew (286). 

CASTILLEIA INTEGRA, Gray (Watson, I. c. p. 456).—San Francisco 

Mountains, Arizona, 1871, 1872, Watson's Report: Western New Mexico, at 
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6,500 feet elevation, July, 1874, Rothrock (128); Colorado, 1873, Wolf 

(289, 290). 

CAKTJLLEIA PALLIDA, Kunth (Watson, I c. p. 229).—Utah, 1871, 1872, 

Watson's Report; South Park, Colorado, 1873, Wolf (285); Gray's Peak 

(287); Sanoita Valley, Arizona, at 6,500 feet elevation, August, 1874, 

Rothrock (626). 

ORTHOCARPUS LUTEUS, Nutt. (Watson, I c. p. 231).—Twin Lakes, Colo- 

rado, August, 1873, Wolf (319). 

ORTHOCARPUS TOLMIEI, Hook. & Arn. (Watson, I. c. p. 230)—Utah, 

1871, 1872, Watson's Report. 

CORDYLANTHUS WRIGHTII, Gray (Watson, I. c. p. 459).—Mesa south 

of Black River, Arizona, at 5,700 feet elevation, September, 1874, 

Rothrock (795). 

CORDYLANTHUS LAXIFLORUS, Gray (Watson, I c. p. 232).—"Point of 

Mountain", Arizona, September, 1874, Rothrock (721). 

PEDICULARIS GRCENLANUICA, Retz. (Watson, I. c. p. 233).—South Park, 

Colorado, 1873, Wolf (281). 

PEDICULARIS CRENULATA, Benth.—Pubescent; stems erect, simple, 6 to 

12 inches high; leaves all linear-oblong, obtuse, doubly crenate, 9 to 15 

lines long; spikes short, densely flowered; calyx cleft on the upper side, 

minutely 2-3-toothed; galea hooded, subincurved, 2-toothed under the 

apex.—South Park, Colorado, J 873, Wolf (283, 851). 

PEDICULARIS SUDETICA, Willd.—Erect, simple, 8 to 12 inches high, 

glabrous except the spike; lower leaves pinnately-parted, narrowly lanceo- 

late in outline'; segments lanceolate, crenate, or subincised-serrate; upper 

ones pinnatifid; spike short, densely hirsute-woolly; calyx 5-toothed, teeth 

entire or the lateral denticulate; galea of the reddish-purple corolla arcuate, 

scarcely hooded, shortly and broadly subrostrate, 2-toothed under the apex. 

Var. with smoother spikes and no teeth on the tip of the galea.—South Park, 

Colorado, 1873, Wolf (279); Mogollon Mesa, Arizona, 1873, Loew (280). 

PEDICULARIS PRCCERA, Gray.—Stem 1£ to 3 feet high, stout, leafy, 

bearing above a dense-flowered, softly pubescent spike 9 to 18 inches long; 

leaves glabrous, pinnately-parted; segments lanceolate, laciniate-pinnatifid, 

lobes serrate or incised, radical ones 1 to 1| feet long;   bracts elongated, 
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linear from an ovate-lanceolate base, lower ones pectinate pinnatiiid, 

exceeding the flowers; calyx about equally 5-deft, lobes lanceolate, entire, 

about half shorter than the tube;   corolla 1  inch  or more long,  striate, 

dirty-green; galea hooded at the apex, not beaked, truncate, 2-toothed, 

scarcely equalling the 3-lobed lip—Mosquito Pass, Colorado, 1873, Wolf 

(284); Willow Spring, Arizona, July, 1874, Rothrock (212); Mount 

Graham, August (45 a). 

P*DICULARIS RACKMOSA, Dougl. (Watson, /. c. p. 234).—Twin Lakes, 

Colorado, 1873, Wolf (320). 

PEDICULARIS PARRYI, Gray.—Very smooth, exrcpt the ciliated bracts; 

pectinate-pinnatifid, petioled, cauline ones small, segments linear, acute, 

about 3 lines long, cartilaginous-serrate; bracts small, triiid: flowers 

numerous, sbort-pedicelled, in a narrow spike 1 to 2 inches long, dirty- 

yellow; calyx membranaceous, marked with 5 stria-, at length subintlated; 

teeth 5, short, lanceolate, very entire, lanuginose within; galea narrow, 

apex incurved, gradually produced into a longish, emarginate beak, which 

is sometimes decurved, much surpassing the lower lip; filaments very 

smooth—South Park, Colorado, July, 1873, Wolf (282). 

OROBANCHACE^E. 

APHYLLON FASCICULATUM, Gray.—Colorado. Attached by its rootlets 

to those of Artemisia frigida, Willd. 

APHYLLON MULTIFLORUM, Gray (A. erianthera, Engelm. Proc. Amer. 

Acad, vii, p. 372).—Low, stem 1-3'high; lower flowers pedicellate; flowers 

purplish, 8' long; calyx-lobes linear, acute, 6" long; anthers very woolly.— 

Utah. 

BIGNONIACE.E. 

MARTYNIA PROBOSCIDEA, Glox.—San Francisco Mountains, Arizona. 

MARTYNIA, probably VIOLACEA, Engelm.—Too poor to determine.— 

Rock Creek Canon, Arizona (313). 

CHILOPSIS* SALIGNA, Don (C. linearis, DC. Prod, ix, 227, and of Bot. 
-,,....-•• • •-.•'. . • ,   _ : • .••:-..: 
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Mex. Bound, p. 110).—Small tree, six inches in diameter at the base, 20 feet 
high, with many slender branches ; wood resembling willow; leaves 3-6' 
long, 2-4" wide, slightly falcate, entire, and the older ones somewhat 
sticky. The white or purple flowers 18" long in a terminal raceme; cap- 
sules linear, 6-8' long.—Camp Goodwin, Arizona (344), where, from its 
appearance and habitat, it is known as Desert Willow. 

ACANTHACE^. 

CALOPHANES* DECUMBENS, Gray, Syn. Fl. 1, 325 (C. oblongifolia, Torr. 
Bot. Mex. Bound, p. 123, not Don).—Procumbent or ascending; herba- 
ceous, except at base; leaves and axillary clusters of flowers secund; stem 
pubescent, upper surfaces of the leaves slightly so, under surfaces almost 
smooth, margins and midribs (below) a little hispid; corolla light blue ?, 
funnel-shaped, tube 7-8" long, border 6" in diameter, lobes ovate, calyx- 
lobes linear, setaceous, equal in length to the tube of the corolla, but shorter 
than the lanceolate bracts; seeds four.—Sanoita Valley, Southern Arizona, 
at 5,500 feet altitude (637) 

RuELLiAf TUBEROSA, Linn., var. OCCIDENTALIS, Gray (Syn. Fl. 1, p. 
325).—A pubescent herb, 3° high, branched; leaves oval, somewhat firm, 
slightly hairy, tapering into a margined petiole; margins crenate or some- 
what undulate; terminal panicle naked; flowers blue or purple, 1-2' long; 
tube 6-8" long, suddenly expanded into a wide throat; lobes roundish; 
stamens and style included; calyx-lobes linear, setaceous pubescent; cap- 
sule somewhat hairy, lanceolate or club-shaped, 8-16-seeded.—Cienega, 
Southern Arizona (560).    Probably a good species. 

naked and diverging. Capsule long and linear, terete, resembling that of Catalpa, 2-cettcd, with the at 
length loose narrow partition contrary to the valves. Seeds oblong, thin, with the wing at each end 
dissected into a woolly or finely bristly tuft.    Cotyledons 2-lobed."—Fl. Cal. 1, p. 587. 

"CALOPHANES, Don.—Calyx deeply 5-cleft; lobes setaceo-acuininate. Corolla-tnbe straight, DM 

rowly cylindrical, somewhat dilated above ; limb soniev e, the 5 obovate 
lobes somewhat unequal. Stamens 4, perfect, slightly didyuamous, inserted in pairs and connate below, 
included; anthers fixed by the back, oblong, the cells nearly parallel, a little mucronate at base. 
Style slender, curved above, hispid; ovules 2 in either cell. Capsule oblong-linear, contracted at Ibe 
base into a solid stipe, sot; re, 2-4-seeded.   Seeds orbicular, flat, borne on acute 
placental processes.—Herbs, with woody bases, erect or procumbent, the leaves entire, opposite or often 
fascicled at the axils. The blue or pale flowers sub-sessile in the axils, few or many in a cluster, rarely 
short cymose.—BENTH. & HOOK. I have kept this genua apart from Buellia solely in deference to 
Bentham and Hooker. 

tRUEI.UA, Linn.—Like < ,ih<]>ha»es, except that the cells of the capsule have each more than two 
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LONGIFLORA, Gray (Syn. Fl. 1, p 328 .--Low, uniformly 

pubescent; leaves opposite, on short petioles, rhombic-ovate to lanceolate, 

thickish, 6-18" long; petiole 2-4" long; flowers yellowish-white; tube very 

slender, 8-12" long; stamens included; filaments membranaceous, a littb- 

longer than the anther; style very slender, much exceeding the flower, 

evidently 2-lipped; capsule dark brown, oval; seeds with the margin dis 

tinctly notched at the point of attachment.—Specimen Mas a men- frag- 

ment    Cienega, Southern Arizona (573). 

ANisACANTHUsf PUMILUS, Nees (Drejera puberula, Torr. in But. Mex. 

Bound, p. 121; and Watson in 1874 Report, p. l.'i).—"The pubescent 

branches distichous; leaves oblong-lanceolate or linear-lanceolate, puberu- 

lent, short-petioled; the short leafy spikes axillary and terminal: the deeply 

5-cleft calyx glandular-pubescent, the lobes linear-subulate: tube of the 

corolla narrow, many times longer than the calyx, inferior lip 15-parted, the 

lobes lanceolate-linear. Corolla 18" long, purplish-red Capsule smooth, 6-7" 

long, the upper half rhombic-ovate and seminiferous, the lower attenuated 

to a narrow stipe and empty. Shrub 4-8° high."—Arizona. I have not 

seen the specimen, and have quoted largely from Bot. Mex. Hound. / c 

DICLIPTERAJ RKSUPINATA, JUSS.—Stem erect, simple or much branched 

from a woody base; leaves opposite, glabrous to slightly pubescent, lance- 

olate to oblong, on a slender petiole, which is 3-6" long; inflorescence in a 

compound cymose umbel, with the common peduncle as long as or exceed- 

SIPHONOGLOSSA, Erst .-Calyx 4-5-parted, the shor t   segment.' 
narrowly cylindrical, slightly • :  liml.  M. 

entire or 2-cleft, the 
tube: an tliers 2-celled, with ( 

ianone.   Style filifo 
ontracted at the bas< 
e, tnbercolate-rugose 
t.   Leaves ovate, entire.    The 
& HOOK. 

VNISACANTIICS, Nees. posterior lobes of tb< 
capsule t >levated on a conspic 

; seeds flat; stamens 
\ DlCLIPTEKA,    JllSS.—' ' Bracts •   F-ilir>  valvately   i 
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ing the special peduncle; bracts ovate-cordate, 2-5-flowered (some of 

them aborting); flowers 8-10" long, light purple, lower lip 3-toothed, upper 

lip ovate. Very variable in foliage and inflorescence.—Cienega, Southern 

Arizona. Besides this form, I have another resembling it in all respects, 

save that the inflorescence is more simple; two or three peduncles, 1-1 J' 

long, rising from the axils at a node, and each terminated by a single pair of 

the usual ovate-cordate bracts. This difference is constant in my specimen 

(571), and might entitle it to a specific rank were it not for the variability 

in just this respect in D. resupinata.    Also from Cienega, Arizona. 

TETRAMERIUM* HISPIDUM, Nees (T. nervosum, Nees, " var. Jiispidum foliis 

ovato-oblongis obtusiusculis vel acutis (non acuminatis)", Torr. Bot. Mex. Bound, 

p. 125).—Bracts conspicuously ciliate, oblong; flower yellowish-white (with 

the anthers visible through a lobe of the lower lip as a brown spot), 5-7" 

long.—In the Sanoita Valley, Arizona (686), near (probably) where the 

specimens described in Bot. Mex. Bound. I c. were obtained. 

VERBENACE^. 

LIPPIA WRIGHTII, Gray (Torr. in Bot. Mex. Bound, p. 126). (Aloysia 

scorodonoides, H. B. K. Nov. Gen. et Sp. 2, p. 260, is a different plant.)—Shrub, 

2-4 feet high, much branched; leaves oval, 3-8" long, thickish, deeply crenate, 

rugose above and white tomentose-pubescent below, abruptly tapering to a 

short petiole; hairy spikes 1-1 J' long, paniculate; flowers white, 1-2" long, 

tubular, with a spreading, subregular border; stamens subequal, short. 

Calyx with long, spreading, white hairs. The mature fruit readily separates 

into two nutlets.—Mount Turnbull (170 a, Loew), and elsewhere in Arizona. 

LIPPIA NODIFLORA, Michx.—Herbaceous or somewhat woody; stem 

creeping, rooting at the joints ; peduncles long, slender; entire plant finely 

pubescent; leaves oblanceolate or cuneate, serrate toward the apex; white 

* TETRAMERIUM, Nees.—Herbaceous bracts narrow, more or less connate is 
flowers witb or without rudiments of others.    Calyx short, 5-cleft; lobes linear, delicate.    Tube of co- 
rolla slender, i wr, obovate or oblong, erect, entire, con- 
cave, the lower lip 3-parted, with the oblong lobes flat, spreading, the middle one outside. Stamens 2, 
inserted in the throat and sub-equalling the corolla ; anthers 2-celled, the equal, pointless, parallel cells 
separated by a broadish connective; staminodia 0. Disk rather thick. Style filiform, the stigrnatose 
raft 1 . v re apex with 2 very short lobes ; 2 ovules in either cell. Capsule ovate-oblong, tapering into a 
solid stipe at base ; placenta during dehiscence torn loose from the valves. Seeds 4, or fewer by abortion, 
plano-compresssed. -ui.-i.iI.nju'.tr. — 1'uK.-. .-ni herbs, often shrubby at base. Leaves entire. FlowerB 
rather small, pallid. -1>I:NTH. & HOOK. 
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flowers in a dense head on a peduncle much longer than the leaves; calyx 

flattened, "2-cleft, 2-keeled; fruit corky and not readily separating into 

the 2 nutlets."—New Mexico, Loew. 

VERBENA HASTATA, L.—Utah. 

VERBENA BRACTEOSA, Michaux.—Utah. 

VERBENA AUBLETIA, L.—Arizona; New Mexico, at Santa F6 (12); 

also in Rocky Canon, Arizona. 

LABIATES. 

BY PROP. T. C. PORTER. 

MENTHA VIRIDIS, Linn.—Camp Bowie, Arizona, at 5,300 feet elevation, 

August, 1874, Rothrock (491).    Introduced? 

MENTHA CANADENSIS, Linn.—Utah, 1871,1872, Watson's Report; Zufii, 

N. Mex, at 6,500 feet elevation, July, 1874, Rothrock (168); Sanoita 

Valley, Arizona, at 4,350 feet elevation, September, 1874, Rothrock (687).— 

Var. GLABRATA, Benth., Upper Arkansas, Colorado, 1873, Wolf (778). 

LYCOPUS SINUATUS, Ell.—Utah, 1871, 1872, Watson's Report. An 

imperfect specimen of a Lycopus, collected in San Luis Valley, Colorado, 

September, 1873, by Professor Wolf (782), appears to be L. lucidus, Turcz., 

var. Americanus, Gray (Proc. Am. Acad. 8, p. 286) 

MONARDELLA ODORATISSIMA, Benth. (Watson, Bot. King, p. 235).— 

Nevada and Utah, 1871, 1872, Watson's Report, 

HEDEOMA HYSSOPIFOLIA, Gray (Proc. Am. Acad. 11, p. 96).—Nearly 

glabrous; stems from a perennial branching caudex, slender, scarcely a foot 

high; leaves crowded, nerved, the main ones linear-lanceolate, J to j of 

an inch long and a line wide, the parallel veins running toward the apex, 

the upper gradually reduced until shorter than the calyx, the lowest much 

shorter and broader, with strong and more diverging nerves beneath; 

whorls loosely 3- to 5-flowered; calyx narrow-tubular, slightly hairy, the 

setaceous teeth incurved, the lower ones exceeding the upper; corolla 7 to 

. 8 lines long and twice the length of the calyx ; upper lip 2-lobed —Mount 

Graham, Arizona, at 9,000 feet elevation, August, 1874, Rothrock (418); 

Arizona, 1873, Loew (780).—PLATE XVII. Natural size. Fig. 1. Flower, 

enlarged 5  diameters.     Fig. 2.   Longitudinal  section  through  flower,  5 
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diameters. Fig. 3. Calyx, 5 diameters. Fig. 4 Corolla opened longitudi- 

nally, showing nutlets, style, and the two perfect and two rudimentary 

stamens, 5 diameters. 

HEDEOMA DENTATA, Torr. (Bot. Bound. Survey, p. 130).—Annual; 

much branched from the base ; branches erect, scarcely 1 foot high, slender, 

pubescent; leaves oblong-lanceolate, about 5 lines in length, acute, taper- 

ing into a short petiole, with 3 to 4 acute teeth on each margin, the veins 

underneath prominent and thicker at the extremity; whorls usually 6-flow- 

ered; teeth of the slightly gibbous calyx unequal, from a broad, subulate 

base, those of the lower nearly twice as long as those of the upper lip; 

corolla almost twice as long as the calyx, the upper lip emarginate, the lower 

3-lobed, the middle lobe notched.—Camp Grant, Ariz., at 4,753 feet eleva- 

tion, August, 1874, Rothrock (458), and in Sanoita Valley, at 6,300 feet 

elevation (628). 

SALVIA LAKCEOLATA, Willd.—Hoary pubescent; stems 3 to 15 inches 

high, herbaceous, ascending, branched ; leaves lanceolate or oblong-linear, 

1 to 2 inches long, rather obtuse or acuminate, narrowed at the base into a 

long, slender petiole, sparsely and obtusely serrulate in the middle; bracts 

subulate, a little longer than the short pedicels; raceme simple, 2 to 4 inches 

long; whorls about 2-flowered, all remote; calyx tubular, striate, puberu- 

lent, enlarged in fruit, inflated at the base, teeth acute; corolla blue, a little 

longer than the calyx, 4 lines long; style short-bearded.—Arizona, 1873, 

Loew (786) ; Mount Graham, at 9,250 feet elevation (407), Camp Apache, 

at 5,000 feet elevation (813), and Camp Crittenden, at 5,000 feet elevation 

(678), 1874, Rothrock. 

AUDIBERTIA INCANA, Benth. (Watson, Bot. King, p. 235).—Nevada, 

1871, 1872, Watson's Report. 

MONARDA FISTUI OSA, Linn.—Willow Spring, Arizona, at 7,195 feet ele- 

vation, July, 1874, Rothrock (159 a, 242). 

MONARDA CITRIODORA, Cervantes (M. aristata, Nutfc).—Canescent; a 

foot high, with numerous spreading branches ; leaves linear or oblong- 

lanceolate, narrowed at the base, sharply and remotely serrate; floral ones 

and outer bracts sessile, somewhat colored, tipped with a long, subulate 

awn; whorls  many-flowered,  compact, remote; calyx striate,  pubescent, 
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bearded in the throat; teeth nearly equal, long, subulate, pilose, penicillate 

at the apex; tube of the corolla scan-el v louder than the ealvx-teeth.—Fort 

Wingate, N. Mex., 1873, Loew (781, 78!)): Arizona, at Camp Grant, eleva- 

tion 4,753 feet, July (385); Sanoita Valley, August; Mount Graham, at 

9,000 feet elevation, September, 1874, Rothrock (729). 

LoPHANTHXS URTIC^FOLIUS, Bentli. (Watson, l^ot King. p. 236).— 

Utah, 1871, 1872, Watson's Report; Mount Graham, at 9,000 feet eleva- 

tion, September, 1874, Rothrock (746). 

NEPETA CATARIA, Linn.—Utah, 1871, 1872, Watson's Report Intro- 

duced. 

DRACOCEPHALUM PARVIFLORUM, Nutt. (Gray's Man. p. 353V—Twin 

Lakes, Colorado, 1873, Wolf (784). 

SALAZARIA MEXICANA, Ton*. (Watson. I e. p. 287).—Nevada, 1*71, 

1872, Watson's Report. 

SCUTELLARIA ANTIRRHINOIDES, Benth. (S. res'mosa of Watson, Bot. 

King, p. 237, not Torr.).—Nevada, 1871, 187?, Watson's Report 

SCUTELLARIA RESINOSA, Torr (DC. Prod. 12, p. 428).—Glandular-pubes- 

cent; stems low, erect, much branched; leaves short-petioled, broadly 

ovate, obtuse, very entire, rounded at base, floral ones similar ; flowers 

axillary, opposite, secund ; corolla villous, more than four times longer 

than the calyx.—Denver, Colo., June, 1873, Wolf (780). Leaves green 

on both sides, prominently veined beneath, finely pubescent or glabrate, 

the hairs tipped with minute resinous glands, the lowest shorter and 

broader, more rounded at base, but never cordate, the upper 5 to 9 lines 

long, varying from ovate to lance-ovate, more or less attenuate at base ; 

corolla blue, densely villous, erect or ascending, the tube often curved 

below. 

SCUTELLARIA GALERICULATA, Linn. (Gray's Man. p. 357).—San Luis 

Valley, Colorado, September, 1873, Wolf (779, 781); Willow Spring, Ari- 

zona, at 7,195 feet elevation, July, 1874, Rothrock (245). 

BRUNELLA VULGARIS, Linn.—Summit Spring, Arizona, at 8,000 feet ele- 

vation, July, 1874, and Sanoita Valley, August, 1874, at 5,500 feet eleva- 

tion, Rothrock (198, 650). 

STACHYS COCCINEA, Jacq. (DC. Prod. 12, p. 467).—Herbaceous, erect, 
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softly pubescent, villous or hispid; leaves petioled, ovate-lanceolate, obtuse 
or acute, crenate, cordate at base; racemes elongated; whorls 6-flowered, 
all distant; corolla pubescent, nearly thrice longer than the calyx, the 
tube much exserted.— Camp Grant, Arizona, at 4,753 feet elevation, and 
Camp Bowie, at 5,300 feet elevation, August, 1874, Rothrock (386, 461, 
483). Stems 1 to 2 feet high; hairs clothing the leaves and stems soft and 
short, or more rigid, especially on the angles of the stem, or almost wanting : 
leaves deeply or shortly crenate, larger ones sometimes 2 or even 3 inches 
long; whorls of flowers few, very distant or numerous in a short or long 
raceme; calyx sessile or pedicellate, with a tube 2 to 3 lines long, and short 
or long teeth, which are either subspinescent, erect, or somewhat spreading, 
or long subulate-acuminate; corolla varying from barely 9 lines to more 
than an inch in length. 

STACHYS ALBENS, Gray (Proc Am. Acad. 7, p. 387).—Tall, 3 to 5 feet 
high and rather strict, soft-tomentose throughout, with white or whitish 
wool, leafy; leaves oblong or ovate and mostly cordate, obtuse, crenate, 
2 to 3 inches long, the lower short-petioled, the upper nearly sessile ; flowers 
several or numerous -in the capitate clusters, which mostly exceed the floral 
leaves, and form an interrupted, at length elongated, virgate spike from 3 to 
9 inches long; calyx turbinate-campanulate, its teeth triangular and awn- 
pointed ; corolla white, with purple dots on the lower lip, glabrous, except 
the villous beard on the back of the upper lip.—Arizona, 1871, 1872, Wat- 
son's Report. 

STACHYS ROTHROCKII, Gray (Proc. Am. Acad. 12, p. 82).—A span 
high, branching from the base, covered with a coat of villous wool; root 
apparently perennial; leaves all sessile, lanceolate, more or less obtuse, 
sub-entire, about 1 inch long, the upper floral ones not surpassing the flowers; 
whorls usually 3-flowered, in a crowded spike; calyx sessile, subcampanu- 
late, teeth subovate, awnless; corolla 4 to 5 lines long, tube scarcely longer 
than the calyx; upper lip villous on the outside.—Zuni Village, N. Mex., at 
6,500 feet elevation, July, 1874, Rothrock (177). 

STACHYS PALUSTRIS, Linn. (Gray's Man. p. 358).—Trout Creek and 
San Luis Valley, Colorado, 1873, Wolf (783, 785) ; Willow Spring, Arizona, 
at 7,195 feet elevation, July, 1874, Rothrock (240). 
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LAMIUM AMPLEXICAULE, Linn.—Mosquito Pass, Colorado, July, 1873, 

Wolf (777).    Introduced. 

TRICHOSTEMA ARIZONICUM, Gray (Proc. Am. Acad. 8, p. 371).—Puber- 

ulent; much branched, from a perennial, woody caudex; branches mostly 

simple, £ to 1| feet high; leaves oval and ovate, short-petioled, floral leaves 

small; bracts minute; peduncles racemose, about 1 inch long, slender, 

twice or thrice shorter than the 3- to 5-flowered cyme; calyx camjianiilate, 

slightly unequal, but equally 5-cleft; lobes ovate-lanceolate, equalling the 

tube of the corolla; lobes of the corolla spatulate-oblong, declined; fila- 

ments not quite an inch long.—Sanoita Valley, Southern Arizona, at 6,500 

feet elevation, August, 1874, Rothrock (621). 

TETRACLEA* COULTERI, Gray (Sillim. Journ. 2d s. 16, p. 98).—Her- 

baceous, from a suffruticose base, puberulent, branches erect; leaves oppo- 

site, petioled, ovate, subdentate, floral ones similar but smaller; whorls 

loose, axillary; cymes peduncled, usually 3-flowered; flowers short-pedi- 

celled, white, becoming yellowish after authesis.—Cienega, Ariz., August, 

1874, Rothrock (558). 

TEUCRIUM CANADENSE, Linn.—Arizona, 1873, Loew. 

PLANTAGINE.E. 

PLANTAGO PAT AGONIC A, Jacq., var. GNAPHALIOIDES, Gray.—Denver. 

PLANTAGO MAJOR, L.—Cienega, Southern Arizona (555). 

NYCTAGINEJE. 

MIRABILIS MULTIFLORA, Gray.—Common throughout Arizona, New 

Mexico, and open grounds of Southern and Central Colorado. 

MIRABILIS LONGIFLORA, L.—Cottonwood, Arizona, at 4,500 feet (350). 

OXYBAPIIUS NYCTAGINEUS, Sweet, var. LATIFOLIUS, Gray.—Differing from 

the type in having the involucre and younger branches hairy, the leaves 

•TETRACLEA, Gray (Benth. & Hook. Gen. 2, p. 1220).—Calyx broadly campannlate, 10-nerved, 
ilet ].1\ •". «It'll ; lobi - nearly eqnal. Tube of the corolla exserted, slender, <yl indri • a!: limb -;.:>•:..i;i.^, 
5-cleft, lobes oboval-ob!.-  g -  I. didynamone, with the  anterior pair longer, 
iucurved-asceuding, much exserted ; anthers 2-celled, cells distinct, parallel.   Disk equal, short.   Ovary 

ilate-rogose, attached by a broad, keeled areola, extended beyond the middle, leaving no 
gyuophore when detached.   Seeds affixed laterally. 
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broader, subcordate at base, and quite membranaceous—Mount Graham, 

Arizona, at 9,250 feet altitude (423). 

"OXYBAPHUS NYCTAGINEUS, Sweet, var. OBLONGIFOLIUS, Gray.—With 

small flowers and leaves.    Nevada."—WATSON. 

OXYBAPHUS HIESUTUS, Sweet, var.—Leaves lanceolate-linear; stem 

glabrous or nearly so.—Willow Spring, Arizona, at 7,195 feet (206). 

OXYBAPHUS ANGUSTIFOLIUS, Sweet.—Colorado (810, 811, 814), and 

Nevada and Arizona. 

OXYBAPHUS COCCINEUS, Torr.—Erect, glabrous; leaves 2-4/ long, 1-3" 

wide ; inflorescence in a loose, terminal panicle; perianth 3-flowered, tinged 

with purple, pubescent; calyx 6-8" long, pubescent externally; stamens 

5, exserted; fruit with 5 corky wings, somewhat roughened. 

ALLIONIA INCARNATA, L.—(324), Ash Creek, Arizona. 156 a, collected 

by Loew in Arizona, and having the marginal teeth on the fruit quite gland- 

like, and comparing well with Palmer's specimen in 1875 from St. George, 

Utah, whicli I find Mr. Watson marks with a doubt. Besides this, I have 107 

from Covero, New Mexico, in which the leaves are quite oval, obtuse, and 

veiny beneath, and the marginal wings of the fruit developed into strong, 

uncinate, glandular teeth, much larger than the central ones, which they 

conceal. This may be a distinct species. My specimens are quite variable, 

some having 4, 5, and even 6 stamens, either included or exserted. The 

Expedition has it also from Nevada. 

ABRONIA FRAGRANS, Nutt.—Colorado (808, 812, 813), and New Mexico 

(127), where, in the evening, it was the most fragrant of flowers. 

ABRONIA TURBINATA, Torr.—Gila Valley, Arizona (340, 765). 

ABRONIA VILLOSA, Watson (American Naturalist, vii, p. 302).—"Covered 

throughout with a more or less dense villous subglandular spreading 

pubescence; stems weak and slender; leaves small, ^-1 inch long, oblong 

or ovate, obtuse or acutish, attenuate into the slender petiole; heads 5-iO- 

flowered; involucral scales narrowly lanceolate, long-acuminate, 3-4 lines 

long; flowers pink, the lobes obcordate, with a deep sinus; fruit with a 

firm body, strongly reticulate-pitted, the 3-5 broad wings, consisting of a 

simple lamina, usually truncate above. Nearest to A. UMBELLATA."—(Watson 

in Wheeler's Preliminary Report, 1874, p. 15.)    I have not seen the speci- 
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men, and have therefore been obliged to quote the description entire.— 

PLATE XXIII. Fig. 1. Branch, natural size. Fig. 2. Flower, laid open, 

enlarged about 5 diameters.    Fig. 3. Cross-section of fruit. 

ABRONIA CYCLOPTEEA, Gray.—Southern Colorado (809, 815) and deserts 

of New Mexico. 

BOERHAAVIA* WRIGHTII, Gray (Amer. Jour. Sci. 2, 15, 322).—Arizona. 

Erect, branching, viscidly glandular-pubescent, especially above; leaves 

petioled (or sessile above), lanceolate; inflorescence in a loose, branching 

panicle; bracts purplish, 3 to each flower, fimbriate ciliate on the margin; 

calyx border spreading, salver-shaped; stamens 2 ; fruit obovate, 4-angled 

or ribbed, somewhat wrinkled, roughened between the angles, 1-2" long.— 

Cienega, Arizona, at an altitude of 3,500 feet (570). (157 «, Loew, 

Arizona ) 

BOERHAAVIA ERECTA, L.—Erect, "branching from the base, swollen at 

the nodes," glabrous or nearly so; leaves petioled lanceolate to oval, dark 

glandular-dotted and slightly pubescent; panicle disposed in 3-5-flowered 

clusters ; stamens 2. The narrowly obconical fruit evidently truncate, dis- 

tinctly 5-angled, "flowers small, purple".—Cienega, Arizona (588), along 

with the preceding. 

BOERHAAVIA GRAHAMI, Gray.—Erect (not climbing, but spreading over 

lower herbs), woody at base, herbaceous above and glabrous and glaucous; 

leaves 1-1^' long, nearly as wide, margin somewhat undulate, cordate at base; 

petioles 4-6" long; common peduncles axillary, much exceeding the leaves; 

special peduncles about six, 2-4" long, umbellate; scales of involucre 1-2" 

long, greenish, pruinose, perigonium black below, greenish and somewhat 

short pubescent above; pistils and stamens exserted; stigma capitate; fruit 

terete, glandular at the apex. Dr. Torrey, in Bot. Mex. Bound, p. 172, 

thinks this may safely be assigned to B. scandens, L. So far as Choisy's 

description of it goes, DC. Prod. vol. 13, pars 2, p. 454,1 can see no reason 

why it should not, and have simply described it under this name, because 

it has been so. identified by my friend Dr. Gray.—Head of the " Cienega", 

Southern Arizona (590). 

BOERHAAVIA  SPICATA, Choisy.—Erect, annual,  somewhat pubescent; 

* BOERHAAVIA, L.—See Appendix to vol. v, King's Report, p. 475. 



lower leaves ovate, often slightly cordate at base, upper ones lanceolate 

undulate on margin; inflorescence paniculate; racemes few-flowered, termi- 

nating the branches; stamens 3, exserted; fruit 5-angled or winged, club- 

shaped ; flowering racemes short, but much elongated when in fruit (378 

a, Arizona, Loew). 

PHYTOLACCEvE. 

RIVINA* L^VIS, Linn.—Herbaceous above, sub-shrubby below, branch- 

ing from the base; stem striate and with the leaves puberulent; leaves 

broadly ovate or ovate-cordate, on slender petioles half their length; flowers 

purplish; calyx-lobes ovate, as long as the four stamens; anthers oblong; 

filaments thickish; style 1-2" long, somewhat curved; stigma capitate, 

oblique, distinctly papillose.—In clefts of rocks, Southern Arizona (582). 

POLYGONACE^. 

BY PROF. T. C. POETEE. 

ERIOGONUM ALATUM, Torr. (Sitgreaves's Rep. p. 168, t. 8).—Perennial; 

root stout and blackish ; stem erect, 1 to 3 feet high, arising from a short, 

thick caudex, clothed with the remains of leaves, subflexuous, leafy; 

branches alternate, erect, paniculate; radical leaves spatulate or oblanceo- 

late, 2 to 4 inches long, 3 to 5 lines wide, hirsute; peduncles terminal, in 

threes; flowers yellowish; involucre solitary, campanulate, 5-cleft; peri- 

gonia glabrous, segments equal; achenia 4 lines long, winged nearly to the 

base; wings broad, thin; seeds ovate, triangular.—Colorado, 1873, Wolf 

(806); Willow Spring, Arizona, at 7,195 feet elevation, 1874, Rothrock 

(204). 

ERIOGONUM JAMESII, Benth—Stems 5 to 12 inches high, csespitose, 

from a branched, few-leaved, woody caudex; radical leaves spatulate-ovate 

or narrowly lanceolate, cauline in verticils of 3 to 5, spatulate or oblong, 

•RIVIXA, Plum.—Flowers hermaphrodite, 3-bracted; calyx 4-parted, the equal lobes sub- 
corolline. Corolla none. Stamens 4-8, sub-hypogynons, the 4 exterior alternate with the laciniae of 
the calyx. Filaments filiform-subulate. Anthers ovate-cordate to narrowly oblong. One-celled ovary 
simple, with a single amphitropous ovule fixed by the base. The longish style sublat. i 
stigma papillose ; sub-globose berry at length dry. Seed vertical, sub-globose or ovoid, the testa crusta- 
ceous; albumen central, mealy, surrounded by the ring-like embryo; radicle descending; cotyledons 
membranaceous, exterior one larger and embracing the inner; sub-shrubby [or, as in my species, rather 
herbaceous, except at tho slightly wpody base].   Moquiu, in DC. Prod. vol. 13, pars 2, p. 10. 
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subsessile, white-tomentose beneath; cyme dichotomous, leafy ; involucres 

in the forks or sessile on the branches, many-flowered, loosely silky-villous 

externally; segments obovate or spatulate; perigonia somewhat petal-like, 

white or whitish, the 3 interior segments often becoming longer.—Upper 

Arkansas River, Colorado, 1873, Wolf (25); Camp Bowie, Arizona, August, 

1874, Rothrock (473). 

ERIOGONUM FLAVDM, Nutt—Perennial, canescent with a silky-Avoolly 

or hoary pubescence; stems scapiform, 3 to 6 inches high, from a thick, 

many-parted caudex: loaves spatulate or oblong-spatulate, becoming more 

or less glabrate above, radical ones crowded on the caudex, those of the 

involucre about equalling the 2 to 8 rays and of the same number; peri- 

gonia golden-yellow, 3 lines long, silky-villous on the outside, funnel-form 

at base, somewhat produced into a stipe ; ovary hirsute at the apex.—South 

Park, Colorado, 1873, Wolf (26).—Var. ELATIUS, Watson, Twin Lakes, 

Colorado, August,-1873, Wolf (28); Arizona, 1873, Loew (153 a). 

ERIOGONUM CESPITOSUM, Nutt. (Watson, Bot. King, p. 298).—Utah, 

and Halleck Station, Nevada, 1871, 1872, Watson's Report. 

ERIOGONUM STELLATUM, Benth. (JB, polyanthum, Benth.; Watson, I. c. 

p. 478).—Utah, 1871, 1872, Watson's Report. 

ERIOGONUM HERACLEOIDES, Nutt. (Watson, I. c. p. 299).—Utah, 1871, 

1872, Watson's Report. 

ERIOGONUM UMBELLATUM, Torr. (Watson, I. c. p. 300).—Utah and Ne- 

vada, 1871, 1872, Watson's Report; South Park, Colorado, 1873, Wolf (24). 

ERIOGONUM OVALIFOLIUM, Nutt. (Watson, I, c. p. 301).—Northern Ne- 

vada, 1871, 1872, Watson's Report. 

ERIOGONUM PAUCIFLORUM, Pursh.—Low, csespitose; branches of the 

caudex very short and crowded; leaves linear or subspatulate, revolute- 

margined, attenuated into a petiole, at length nearly smooth; scape 4 to 6 

inches high, bearing a single head; involucres 5 to 10, turbinate-campanu- 

late, 5-toothed; calyx white, glabrous, lobes oval; filaments pubescent 

below.—Torr. & Gray, Rev. Eriog. Proc. Am. Acad. 8, p. 106.—Sulphur 

Springs, South Park, Colorado, August, 1873, Rothrock (27). 

ERIOGONUM ELATUM, Dougl. (Watson, I c. p. 302).—Nevada, 1871, 

1872, Watson's Report (260). 
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EKICGONUM FASCIOULATUM, Benth., var. POLIFOLIUM, Gray (Watson, I. 

c. p. 302).—Nevada, 1871, 1872, Watson's Report. 

ERIOGONUM COKYMBOSUM, Benth. (Watson, I c. p. 303).—Arizona, 1871, 

1872, Watson's Report. 

ERIOGONUM MICROTHECUM, Nutt. (Watson, I. c. p. 303).—Utah, 1871, 

1872, Watson's Report; also var. EFFUSUM, T. & G., Arizona, and a form 

between var. CONFERTIFLORUM, T. & G., and var FENDLERIANUM, Benth., but 

with larger flowers than usual. Var. EFFUSUM, T. & G., Upper Arkansas, 

Colorado, September, 1873, Wolf (22). 

ERIOGONUM BREVICAULE, Nutt. (Watson, I c. p. 304).—Utah, 187J, 

1872, Watson's Report. 

ERIOGONUM RACEMOSUM, Nutt. (Watson, I. c. p. 304).—Nevada and 

Utah, 1871, 1872, Watson's Report. 

ERIOGONUM WRIGIITII, Torr. (Watson, I c. p. 305).—Sanoita Valley, 

Arizona, at 5,850 feet elevation, August, 1874, Rothrock (593), and Camp 

Grant, September (726). 

ERIOGONUM GRACILE, Benth., var. EFFUSUM, T. & G. (Watson, I. c. p. 

305).—Nevada, 1871, 1872, Watson's Report. 

. ERIOGONUM HERMANNI, Dur. & Hilg. (Watson, I. c. p. 306).—Nevada, 

1871, 1872, Watson's Report. 

ERIOGONUM DEFLEXUM, Torr. (Watson, I c. p. 306).—Arizona, 1871, 

1872, Watson's Report. 

ERIOGONUM CERNUUM, Nutt. (Watson, I. c. p. 308).—Twin Lakes, Colo- 

rado, July, 1873, Wolf (23). Var. TENUE, T. & G., Nevada, 1871, 1872, 

Watson's Report. 

ERIOGONUM TRICHOPODUM, Torr. (Watson, I c. p. 309).—Ash Creek, 

Arizona, at 3,080 feet elevation, July, 1874, Rothrock (332). 

ERIOGONUM INFLATUM, Torr. (Watson, I c. p. 309).—Nevada and Ari- 

zona, 1871, 1872, Watson's Report. 

ERIOGONUM ABERTIANUM, Torr. (in Emoiy's Reconn. p. 151; Torr. & 

Gray, Proc. Am. Acad. 8, p. 189).—Villous or loosely and softly pubescent, 

paiiiculately branched, 1 to 1J feet high; branches erect, often leafy almost 

to the apex; lower leaves ovate or subcordate, petioled, often undulate, 

those of the  branches  lanceolate vr linear, subse>sile;  involucres more or 
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less peduncled, many-flowered, deeply 5- to 8-cleft, lobes foliaceous; calyx 

petaloid, glabrous, rose-colored, outer segments rounded, deeply cordate, 

becoming nearly 2 lines long, the inner linear-oblong, retuse.—Cottonwood, 

Arizona, at 4,750 feet elevation, July, 1874, Rothrock (355). 

EEIOGONUM PHARNACEOIDES, Torr. (in Sitgreaves's Rep. p. 167, t. 11; 

Torr. & Gray, /. c. p. 189).—Pubescent, very slender, effusely panicled, 1 

foot high; internodes elongated; cauline leaves narrow-linear, sometimes 

revolute on the margins, hoary-tomentose beneath, becoming glabrous 

above, about 1 inch long; pedicels capillary, smooth, 1 to 2 inches long; 

involucres 5- to 8-cleft, 8- to 12-flowered, bracteoles filiform, villous; calyx 

petaloid, glabrous, white or rose-colored, outer segments broadly ovate, 

concave, in fruit bi-gibbous at base, the inner longer, oblong-linear, retuse; 

anthers dark.—Arizona, 1873, Loew (154 a). Var.—Taller, 12 to 18 inches 

high, softly villous-pubescent throughout; branches much stouter and erect; 

lower leaves ovate-lanceolate; heads and flowers larger.—Sanoita Valley, 

at 5,850 feet elevation, September, 1874, Rothrock (664). 

CHOEIZANTHE RIGIDA, Torr. (Watson, I c. p. 312).—Nevada or Arizona, 

1871, 1872, Watson's Report. 

OXYRIA DIGYNA, Campd. (Gray's Man. p. 419).—South Park, Colorado, 

July, 1873, Wolf (42). 

RUMEX OCCIDENTALIS, Watson, Proc. Am. Acad. 12, p. 253 (B. longi- 

folius, DC, Watson, I c. 314).—Twin Lakes and San Luis Valley, Colorado, 

1873, Wolf (29, 33). 

RUMEX SALICIFOLIUS, Weinm. (Gray's Man. p. 420).—San Luis Valley, 

Colorado, 1873, Wolf (31). Var. with lance-ovate leaves and inner valves 

of the calyx larger and broad-cordate, Cienega, Arizona, August, 1874, 

Rothrock (564). 

POLYGONUM AVICULARE, Linn.—Utah, 1871, 1872, Watson's Report; 

Twin Lakes, Colorado, 1873, Wolf (34, 35). 

POLYGONUM ERECTUM, Linn.—Utah, 1871, 1872, Watson's Report; San 

Luis Valley, Colorado, 1873, Wolf (41). 

POLYGONUM TENUE, Michx., var. LATIFOLIUM, Engelm.—Mount Graham, 

Arizona, at 9,000 feet elevation, 1874, Rothrock (758); Upper Arkansas, 

Colorado, 1873, Wolf (39). 
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POLYGONUM IMBRICATUM, Nutt. (Watson, in Am. Naturalist, 7, p. 6G5).— 

Low, 1 to 8 inches high, slender, often diffusely branched, smooth; spikes 

short, dense; bracts loosely imbricated, linear or oblong, 2 to 4 lines long, 

with sometimes a narrow scarious margin, acute; sepals colored; stamens 

3 or 5; styles one-third as long as the ovary; achenium glabrous.—South 

Park, Colorado, July, 1873, Wolf (36). 

POLYGONUM AMPHIBIUM, Linn.—Utah, 1871, 1872, Watson's Report; 

Colorado, 1873, Wolf (38). 

POLYGONUM AMPHIBIUM, L., var. MUHLENBERGII, Meisn. in DC Prod. 

14, p. 116—Camp Crittenden, Arizona, at 5,000 feet elevation, Septem- 

ber, 1874, Rothrock (670). As in some of our Eastern specimens, the 

peduncles are glandular-scabrous. 

POLYGONUM PERSIC ARIA, Linn.—Utah, 1871, 1872, Watson's Report. 

, Introduced. 

POLYGONUM NODOSUM, Pers. (Meisner in DC. Prod. 14, p. 118)—Stem 

with the nodes much enlarged, 2 to 6 feet high; oehrese loose, becoming 

glabrate, minutely ciliolate; leaves oblong or lanceolate, glandular-punctate 

beneath, the lowest short-oval or ovate, the highest linear, the middle ones 

6 to 8 inches long and 1 to 2 wide, tapering into a long acumination; spikes 

racemose, linear, attenuated upward, loose, nodding, on glabrous peduncles; 

bractlets ovate, acute, naked, longer than the pedicels; calyx flesh-colored 

or white, without glandular dots, slightly nerved, including the 6 stamens 

and 2-parted style; achenium lenticular, rarely triangular.—San Luis 

Valley, Colorado, September, 1873, Wolf (40); Zuni Village, New 

Mexico, at 6,500 feet elevation, July, 1874, Rothrock (160); Camp 

Lowell, Southern Arizona, August, 1874, Rothrock (702). 

POLYGONUM HYDROPIPER, Linn.—Sanoita Valley, Arizona, at 4,500 feet 

elevation, September, 1874, Rothrock (688).   Introduced? 

POLYGONUM VIVIPARUM, Linn.—South Park, Colorado, July, 1873, 

Wolf (43). 

POLYGONUM BISTORTA, Linn.—South Park, Colorado, July, 1873, Wolf 

(44). Var. OBLONGIFOLIUM, Meisner, Willow Spring, Arizona, at 7,202 feet 

elevation, July, 1874, Rothrock (228). 
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AMARAXTACK.K. 

GOSSYPIANTHUS* RIGIDIFLORUS, Hook.—Stem prostrate, diiVuselv 

branched; cauline leaves secund, 2-4" long, 1-2" wide, acute, tapering 

to a rather broad base; flowers in axillary clusters; sepals membranous; 

filaments a little longer than the oblong anthers; stigma 2-lobed—Camp 

Bowie, Arizona, on limestone soil (507). Whole head of flowers densely 

covered with long cottony hairs, which, under a low-powered objective, are 

found to be transparent, jointed, and slightly swollen at the proximal side 

of the joint on account of the granular matter which accumulates there. 

ALTERNANTHERA LANUGINOSA, Torr.—Arizona (557). Apparently an 

excessively variable plant, so far as my imperfect specimens enable me to 

decide. 

NITROPHILA OCCIDENTALS, Watson (Banalia, Moq.).—Nevada. 

GOMPHRENA NITIDA.—Erect, 6-14' high, branching from the axils; 

branches sometimes nearly as long as the main stem; stem and branches 

somewhat silky-hairy; leaves oblong-spatulate, 1-3' long, 4-8" wide, 

obtuse, mucromilate, cinereous, somewhat silky (younger ones densely so, 

and under an inch objective the hairs are seen to be beautifully jointed) ; 

heads sessile or nearly so, pearly-white (no trace of red), subtended by 

two (or more) large leaves; bracts membranous, usually somewhat lacerate- 

toothed or crested on the back, broadly lanceolate, tapering into a very 

acute point; sepals very acute, membranous, abundantly hairy below and 

outside, somewhat shorter than the bracts; stamineal tube united to the top, 

middle lobe of the filament nearly obsolete, anthers oblong; style three- 

fourths as long as the tube.—Chiricahua Mountains, in Southern Arizona, 

on rocky knolls (520). The hair on the back of the sepals is (under a 

moderate power) seen to be quite long comparatively, and with the peculiar 

[2-3-bracted].    Calyx of 5 erect, subequal, 
te.   Anthers unilocular, ovate.   Single-celled 

i, 2-3-lobed.   Single-seeded utricle 

flexuose, woolly stems.    Radical leaves petioled or snb-sessile, obovate or t 
igid, sub-coriaceous; cauline opposite, sessile, nun ii ^mailer, ovate, entire, more or 
vers axillm v, den.x- \ a^gn nati d.< ovi Led with copious flexuose wool, the decide 

e.—Moquin, DC. Prod. 13, pars 2, p. 337. 
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twist of the cotton fibre, though, of course, too scant and short to be utilized. 

I am indebted to Mr. Watson for the following statement: 

"It is the same as 1751 Wright, 946 and 1013 Thurber, 191 Wislize- 

nus; also collected by Coulter and Berlandier. It is G. globosa, var. 

albiflom, Moq. in Bot. Mex. Bound. It is (without critical comparison), 

however, very much nearer G. decumbens, but has a cuter bracts." 

I am led to regard it as distinct from globosa, var. albiflora (which is 

" G. eriopoda, Gillies in Herb. Hook "), and certainly it is not G. decumbens, as 

in the latter only the interior sepals are silky, and the outer ones are 

obtuse, whereas in my specimens all are silky and acute. 

FBCELICHIA* FLOEIDANA, Moq.—Cinereous-tomentose or woolly, erect, 

1-3° high. Stem leafy below, nearly naked above; radical leaves lanceo- 

late, obtuse, on rather long petioles; inflorescence in racemose spikes 6-12" 

long, and covered with a fulvous wool; bracts dark, shorter than the calyx, 

which is woolly when young and hardens with age, becoming flattened, 

cristate and tuberculate at the base.—Camp Bowie, Arizona (488). 

AMARANTUS FIMBRIATA, Benth. (Sarratia Berlandieri, var. fimbriata, 

Torr. in Bot Mex. Bound, p 179. Amblogytu fimbriata, Gray, Proc. Amer. 

Acad, v, p. 168).—" Stem and branches virgate ; leaves linear-lanceolate, 

the globose glomerules. sessile in the axils of the leaves, and in nearly leaf- 

less spikes above, approximate or crowded, the pointless bracts shorter than 

the calyx; sepals of the male flowers obtuse, of the female connate, sub • 

equal, narrowed at the base, flabelliform-cuneate, at the apex dentate- 

fimbriate, widely spreading in fruit. Utricle circumcissile."—Nevada and 

Arizona. 

AMARANTUS TORREYI, Benth. [Sarratia lln-lawlieri, cam car. cman/iaata, 

Torr. I. c Ambbgyne Torreyi, Gray,Proc. Amer. Acad, v, p 169).—"Dioe- 

cious, leaves ovate-oblong or oblong-lanceolate; glomerules paniculate- 

spiked and axillary; bracts and sepals of the male flowers cuspidate- 

Sepals of the female flowers united below, equal, obovate- 

ch.—"Flowers perfect, :.M>raeted.   Calyx tubular, f.-deft, indurated and spiny- 
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spatulate, the single nerve simple or slightly pinnately branched, apex 

round, entire, retuse or emarginate. Utricle circumcissile."—San Francisco 

Mountains, Arizona. Not having access to specimens, I have quoted 

the description of this and the preceding species mainly from Gray, I. c. 

AMARANTUS (AMBLOGYNE) PALMERI, Watson (Proc. Amer. Acad, xii, p. 

274).—Dioecious, erect, branching, smooth or nearly so; leaves oblong- 

ovate or rhombic-ovate, somewhat shorter than the slender petioles, entire 

or undulate, the upper ones sometimes linear-lanceolate; flowers in axillary 

clusters or elongated leafy spikes; male flowers with sepals one-nerved, 

acute, nearly equal, slightly exceeding the stamens; anthers introrse, fixed 

in a versatile way to the short filament; cells somewhat diverging below; 

bracts membranaceous, oval, and with a long awn-like tip, exceeding the 

calyx; female flowers with sepals distinct or nearly so, membranaceous, 

unequal—/. c, two larger and conspicuously tipped with an awn-like point, 

the others oblong, obtuse, retuse, entire, or somewhat dentate-fimbriato; 

stigmas 2 or 3 ; bracts much longer than the flowers, terminating in a stout, 

somewhat recurved, awn.—Camp Grant, Arizona (379). 

AMARANTUS WRIGHTII, Watson (Proc. Amer. Acad, xii, p. 275).— 

Smooth or nearly so, erect, simple or branching; leaves lanceolate to 

oblong, obtuse, 4-8" long, equalling the petioles; leafy spikes compound, 

short branchlets (of spike) zigzag, very slightly margined ; sepals of fertile 

flower equal, obtuse, thickened, and somewhat gibbous at base, a little 

exceeding the utricle; stigmas 3; seeds black or brown, orbicular; subu- 

late bracts rigid.—Valley of the Upper Arkansas, Colorado (275). 

AMARANTUS RETROFLEXUS, L.—Twin Lakes, Colorado (274). 

AMARANTUS ALBUS, L.—Arizona and Utah. 

CHENOPODIE^E. 

SARCOBATUS VERMICULATUS, Torr.—" Chico," Utah; San Luis Valley, 

Colorado, common (265, 266). New Mexico (87, and by Loew 265). Male 

flowers, Utah. 

SuiEDA DIFFUSA, Watson (Suada maritima, Watson, in King's Report 

5, 294).—Growing 4 feet high, abundantly, on the banks of the Gila River 

in Arizona (773) ; also from Nevada and Utah 
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SU^EDA DEPRESSA, Watson.—Salt-works in South Park, Colorado (267); 

and also the var. ERECTA, Watson, 1-2° high, branches short and leaves 

narrow (276), South Park. 

TELOXYS* COKNUTA, Torr.—Erect, low herb, simple or branched; leaves 

(with petiole) 6-18" long, lanceolate, sinuate-pinnatifid, the usually per- 

fect flowers j-1" in diameter; calyx resinous-dotted and the lobes keel- 

crested.—Mount Graham, Arizona, at 9,000 feet elevation (737). 

KOCHIA AMERICANA, Watson (Proc. Amer. Acad, ix, p. 93).— 

Nevada. 

CHENOPODIUM FREMONTII, Watson.—Twin Lakes, Colorado (253); 

Mount Graham, Arizona, at 9,000 feet elevation (747) ; Utah. 

CHENOPODIUM ALBUM, L.—Colorado, Arizona, New Mexico, and Utah. 

CHENOPODIUM OLIDUM, Watson {Chenopodium album, in King's Report 

v, p. 287 in part).—Differs from C. album in the smaller leaves, the more 

loosely panicled, close clusters of flowers, and in the large seed being 

closely adherent to the calyx.—Twin Lakes,. Colorado (258). 

CHENOPODIUM AMBROSIOIDES, L., var. ANTHELMINTICUM, Gray.—Old 

Camp Goodwin, Arizona, at 3,000 feet elevation (343). 

CHENOPODIUM LEPTOPHYLLUM, Nutt. {Chenopodium album, var. leptophyl- 

lum, in King's Report, v, 287).—Valley of the Arkansas, Colorado (264). 

BLiTUMf RUBRUM, Reich., var. HUMILE, Moquin {Blitum polymorphum, 

var. hum He, in King's Report, vol. v, p. 288).—Hot Springs of San Luis 

Valley, Colorado (water about 80° Fahr.) (272). 

BLITUM CAPITATUM, L.—Colorado (269, 271). 

BLITUM GLAUCUM, Koch {Chenopodium glaucum, L, Gray's Man.).— 

Colorado (260, 261, 254). 

MONOLEPIS CHENOPODIOIDES, Moq.—Twin Lakes, Colorado (256). 

* TKI.OXYS, Moquin.-" Flowers perfect or sometimes pistillate. Calyx 5- (rarely 4-) parted, the 
lobes more or less prominently .-annate ami Miben>t.-<1, Stamen 1 (.">, Moquin) or wanting. Ovary 
ovate: styles 2, free or united at base. Fruit partially covered by the loosely appressed calyx; pericarp 
membranous. Seed lenticular, with a crustaceous testa.—Herbaceous annuals, erect and diffuse; the 

Bowers very sh n\ i d lit d ivillary and terminal upon the repeatedly dichotornous 
nearly naked branches; terminal flowers abortive and deciduous, leaving the ultimate branchlets 
spinulose; leaves thin, alternate."—WATSON, Revision of North American Chenopodiacea?, Proc. Amer. 

t BLITUM duler> iron, ( HI V>IOI>IUM in having tbe seed vertical and the calyx destitute of appen- 
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ATRIPLEX* PATULA, L., var. HASTATA, Gray, Colorado (262, and 259 

in part); var. LITTORALIS, Gray, Colorado (259 in parr). 

ATRIPLEX EXPANSA, Watson (Proc. Amer. Acad, ix, p. 116).—Annua], 

erect, much branched; leaves almost sessile, thin, ovate-triangular, or sub- 

hastate at base, lower ones opposite; fruiting bracts nearly sessile, broadly 

cuneate or roundish, distinctly reticulate or muriculate and pale below, 

herbaceous and irregularly toothed along the free, herbaceous margins, 

united to above the middle; the interrupted staminate spikes slender and 

naked above.—A common straggling species growing abundantly on the 

alkaline flats of the San Luis Valley, Colorado (278). 

ATRIPLEX WOLFII, Watson, I c. p. 112.—Annual, low, scurfy-pubes- 

cent, branching, reddish; leaves linear, entire, thickish, mar-ins slightly 

revolute ; "androgynous axillary clusters of flowers very small"; fruiting 

bracts §" long and as broad, united to the top; upper lateral teeth thick, 

slightly truncate, middle one smaller and somewhat acute; styles short.—San 

Luis Valley, Colorado (277).—PLATE XXIV. Natural size. Fig. 1. Stami- 

nate flower, about 12-15 diameters. 2. Pistillate flower, about 10 diameters. 

3. Pistil, about 10 diameters. 4. Section through figure 2. Figs. 5, mature 

fruit; 6, vertical section of same; 7, annular embryo; all enlarged about 10 

diameters. 

ATRIPLEX CONFERTIFOLIA, Watson (Obione confertifolia, in King's Re- 

port, v, 289).—Nevada and Utah. 

ATRIPLEX HYMENELYTRA, Watson (Obione hymenehjtra, Torr. in King's 

Report, v, p. 290).—Nevada. 

ATRIPLEX OANESCENS, James (Obione canescens, Moq.).—This is the 

982 in vol. v, King's Report, p. 289, but not 981 of same place. It differs 

from the latter, which is A. Nuttattii, Watson, in having the indurated, 

fruiting bracts united to the apex, contracted above to a narrow orifice and 

pedicelled, and not muriculate; the fruiting bracts of A. Nnttallii, Watson, 

being united to above the middle, the orifice hardly contracted, and the 

sides usually muriculate-toothed, and fruit mostly sessile. See Watson, 

Revis.ChenopodJ. c. p. 120.—Colorado (268).    Specimens from New Mexico, 

.TSON, Revision ( 
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too young, and in doubt placed here (126, 112), were much frequented by 

a large black insect an inch or more long. Attached to these were some 

flies engaged in sucking the juices of the larger insect* We found many 

of the flies still active and adhering to their defunct victims.—Southern 

Arizona (555, 556) ; Nevada. 

EUROTIA LANATA, Moq.—Common throughout the West, where it goes 

among the herdsmen under the name of White Sage and Winter-fat,—a 

really valuable forage eagerly eaten by stock. 

CORISPERMUM HYSSOPIFOLIUM, L.—Colorado (37, 866, 872). 

SPIROSTACHYS OCCIDENTALIS, Watson (Halostachys occidentalism Watson 

in King's Report, v, 293).—Nevada, Arizona, and Utah. 

PARONYCHIE^E. 

PARONYCHIA PULVINATA, Gray.—South Park, Colorado, at 12-13,000 

feet elevation (46). 
EL^AGNEiE. 

SHEPIIERDIA CANADENSIS, Nutt.—Colorado (58, 59). 

EL^:AGNUS ARGENTEA, Pursh.—Colorado (60). 

URTICE.E. 

CELTIS RETICULATA, Torr. (Ann. N. Y. Lye. 2, 247, and Nutt. Sylva, 

1, 133, t. 39).—Leaves somewhat acute, obliquely cordate-ovate, and the 

nearly entire margins somewhat revolute ; veins strongly reticulated on the 

lower surface and deeply impressed on the upper, papillose-scabrous above, 

less rough below; fruiting pedicels longer than the petioles; the pisiform 

berry glaucous, with a somewhat reticulate-rugose nucleus.—Nevada. Not 

having seen a specimen, I have drawn this description largely from 

Planchon, in DC. Prod. 17, p. 178. 

Number 367, from Camp Grant, Arizona, Mr. Watson regards as a new 

species, for which he has indicated the name of G. curtipes. I do not feel 

like attempting a description from the material at hand. It is a tree 20 

feet high, with a diameter of 18 inches, and has a smoothish, white bark. 

URTICA GRACILIS, Ait., San Luis Valley, Colorado (71), and U. GRACILIS, 

* Since this observation was made in 1874 the i 
plants have come to be more 
that the case given above has a deeper ln.-tery than ap 
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Ait., var. OCCIDENTALIS, Watson (17. dioica, L., var. occidental-is, Watson, vol. 

v, King's Eeport, p. 321), Utah. 

URTICA DIOICA, L.—Western New Mexico, Loew. 

UETICA BREWEEI, Watson (Proc. Amer. Acad, x, p. 348).—Perennial, 

erect, rather slender, spinulose; leaves quite thin, very coarsely and some- 

what irregularly toothed, 3-5' long, 1-1 J' wide, cuneate, rounded, or sub- 

cordate at base; petioles slender, 1^-3' long; flowering panicles loose, 

about as long as the petioles; ovate achenium £' long, included in the 

obovate, hispid perianth. Very variable.—Southern Colorado (71).—PLATE 

XXV. Natural size. Fig. 1. Staminate flower. Fig. 2. Pistillate flower. 

Fig. 3. Achenium, enclosed by the large inner sepals. Fig. 4. Calyx 

opened, showing mature achenium.    All enlarged about 10 diameters. 

HUMULUS LUPULUS, L.—Utah and Colorado (53). 

BETULACE^E. 

BETULA OCCIDENTALIS, Hook.—Northern Nevada, Utah, and Colo- 

rado (841). 

BETULA GLANDULOSA, Michx.—Colorado (838, 839). 

ALNUS INCANA, Willd., var. GLAUCA, Ait.—Arizona, Utah, and Colo- 

rado (840). 

ALNUS OBLONGIFOLIA, Torr. (in Bot. Mex. Bound, p. 204).—" Branches 

smooth and shining; leaves oblong-lanceolate, acute at each end, some- 

what doubly serrate, smooth above and minutely pubescent beneath, with 

surfaces green; nutlets wingless. Tree 30° high. Leaves 2£-3£' long 

and 1-1}' wide, unequally serrate, serratures glandular at the tip. Petiole 

about one-third as long as the lamina. Catkins somewhat paniculate, ovate. 

Nutlets orbicular-obovate, without any trace of a wing." I have not seen 

the plant, and hence have quoted the above from Bot. Mex. Bound. I c.— 

Arizona. 
PLATANE.E. 

PLATANUS RACEMOSA, Nutt.—Leaves broadly cordate, deeply 5-cleft, 

divisions sharp pointed, lanceolate, the lower smaller, sometimes only 

3-cleft from suppression of the lowest lobes. Upper surface at first covered 

with branching, yellow hairs; under surface always whitish woolly; fertile 
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heads in long, drooping racemes, 3-5.    Styles long;  " stigmas at first of 

a deep and bright brown."—Arizona. 

SALICACE^. 

SALIX* AMYGDALOIDES, Anders. (Sal. Bor.-Amer.) (8. nigra, Marsh, var. 

amygdaloides, Anders. DC. Prod. 16, 2, 201.)—Leaves broadly lanceolate, 

3-6' long, J-1J' wide, with a long tapering point, glaucous beneath, closely 

serrate, petioles long and slender, stipules minute and very early deciduous: 

aments leafy-peduncled, elongated-cylindrical, pendulous; the fertile when 

in fruit lax, 3-4' long, £' thick; scales in the male anient ovate, villous with 

crisp hairs, in the female narrower, somewhat smooth, fugacious: capsules 

globose-conical, glabrous, long-pedicelled; style very short or obsolete, 

stigmas notched. Denver, Colorado (823). From Utah to Missouri; fre- 

quent along the Platte ; northward to Red River and eastward to the shores 

of Lake Erie. In aspect very unlike S. nigra, and in fact more frequently 

mistaken for 8. lucida. The broad leaves, being supported by long and 

slender petioles, are moved by the slightest breeze, displaying in rapid, 

fluttering succession their conspicuous white under surfaces, thus producing 

an effect in striking contrast with the changeless, soft light reflected from 

masses of the foliage of S. nigra when swayed gently by the wind. 

SALIX LONGIFOLIA, Muhl.—Santa F^, N. Mex., Denver, Colo., June 

(822). 

SALIX ROSTKATA, Richards. (& livida, Wahl., var. occidentalis, Gray. 

8. vagans, var. rostrata, Anders.)—South Park (821); Georgetown (number 

826 in part); Arizona. 

SALIX NOV^E ANGLIC, Anders., var. PSEUDO-CORDATA, Anders. (Sal. 

Monogr. 161, and DC. Prod. 16, 2, 253).—Leaves oblong-lanceolate, acute 

or acuminate, the earliest obovate-oblong and somewhat obtuse, closely 

and slightly serrulate or crenate, bright green and glabrous on both sides, 

lvriculate-veined, the young drying bhu-k, stipules on vigorous shoots large, 

semicordate, on twigs and flowering branches small or none; aments short, 

oblong-cylindrical, about i' long, densely flowered, at first WTapped in the 
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leaves of the short peduncle: scales obovate, black, villous with while hairs; 

capsules conic-rostrate, glabrous; pedicels about twice the length of the 

nectary; style medium-sized, pale, stigmas entire, erect. South Park, 

Colorado (825) ; also Georgetown (826 in part). Differs from 8. cordate in 

the more compact aments, subsessile capsules, and leaves green on both 

sides and slightly crenate—not glandular-serrate. Apparently a common 

willow in the Rocky Mountains of Colorado, having been collected there 

by Hall, Greene, Porter, Patterson, Brandegee, and others. Under the 

Inappropriate name of 8. Nova Anglice (for British American), Professor 

Andersson lias arranged a series of forms, intermediate, as it were, between 

our S. cordata and S. Myrsinites of Northern and Arctic Europe and Asia, 

probably including several good species, which, with bitter material, may 

hereafter be separated. 

SALIX DESERTORIM, Richardson (DC. Prod. 16, 2, 281; Porter, Fl. Col. 
128).—Leaves narrowly oblong, rigid, more or less whitish-tomentose 

beneath; aments very short, subglobose, densely flowered; scales pale 

rose-color, densely white villous; capsules ovate-conical, white-woolly, 

sessile; style 2-parted, brown, A low, scraggy, much branched shrub, 

rising to the height of two or three feet, or even more, when it descends 

into the valleys.—South Park, Colorado, June (819, 829). To this species 

should be referred Hall & Harbour's No. 523 (very similar to Drummond's 

No. 657) and most of the so-called 8. glauca of the Colorado Mountains. 

SALIX WOLFII, Bebb, sp. nov.—Leaves oblanceolate, or the lower 

narrowly oblong, acute, entire, silky when young, with a tendency to 

blacken in drying, at length smooth, rigid, and green on both sides; 

stipules none; aments small, subglobose (less than £' long), densely 

flowered, scarcely peduncled, wTith 3-4 bracts at base, which exceed in 

length the mature, fertile ament; scales obtuse, black, very sparingly villous; 

capsules conical, from an ovate base, pointed, glabrous, subsessile, greenish 

or dull red; pedicels barely equalling the gland; style slender, greenish 

or dull; stigmas small, bifid or entire.—South Park, Colorado (820, 824, 

828; also collected by Dr. Parry on Wind River, 263, in Captain Jones's 

Wyoming Expedition, 1873). Resembles the foregoing in habit and in 

the form of the leaves and aments, but distinguished by the perfectly 

16 BOT 
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smooth, reddish capsules, the black, scantily villous scales, and the leaves 

colored alike on both sides; aments somewhat as in S. Nova Anglice, var. 

pseudo-myrsinites, Anders., but that has beaked capsules and glabrous, 

crenate leaves, which are membranous in texture and prominently reticu- 

late-veined. 

SALIX EETICULATA, L. (Watson, vol. v, King's Report, p. 327; Porter, 

Fl. Col. 128).—Half Moon Creek, Colorado, at 13,000 feet elevation (830). 

POPULUS MONILIFERA, Ait.—Nevada. 

POPULUS BALSAMIFERA, L., var. ANGUSTIFOLIA, Watson.—Nevada and 

Utah, and San Luis Valley and Denver, Colo. (833, 834). Var. candicans, 

Gray, Colorado (835). 

POPULUS TREMULOIDES, Michx.—San Francisco Mountains, Arizona; 

also South Park, Colorado (832). 

POPULUS ANGULATA, Ait.—Denver (831). 

EUPHORBIACE.E. 

BY DR. GEORGE ENGELMANN. 

CROTON CORYMBULOSUS.—Many erect stems from a ligneous base, a 

span to a foot high, simple below, branching upward; stipules subulate, 

deciduous; petioles about half as long as the oval or oblong, mostly acutish, 

leaves, which are f—1 % long, the lowest ones broader and shorter and often 

acutish at base, all triplinerved at base, penninerved upward, whitish below, 

greenish-gray above; stellate hairs slightly united to scales above, almost 

free and loose below; inflorescence short, loose-flowered, corymb-like, 6-8" 

wide, mostly monoecious; pedicels 2-3" long, much longer than the 

flowers; male flowers with 5 spatulate or lanceolate bearded petals alter- 

nating with the 5 lobes of the disk; 6-13 stamens with bearded filaments; 

female flowers mostly apetalous; styles bifid to below the middle or usually 

to the base, and together with the ovary and the oblong (3" long) capsule 

stellate scaly; seeds linear-oblong, 2" long, delicately punctate-reticulate.— 

Camp Bowie, New Mexico, Rothrock, 1874 (506). Through Western 

Texas (Wright, 641,1805) into Mexico (Saltillo and Buena Vista, Gregg, 71, 

288). This species was first described by Torrey in Bot. Mex. Boundary, 

p. 194, under the name of C. LiHdTujimerkmus, in which Miiller, DC. Prod. 

15, 2, 579. followed him.    But Scheele's plant thus named and described in 
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Linnsea, 25, 580, is an annual, mistaken by him for a shrub, which was 

collected by Lindheimer near New Braunfels, Tex., in 1846, ;md distributed 

in his sets under No. 526, and lately rediscovered along a railroad in the 

Indian Territory by G. D. Butler. This plant was by Midler taken for 

Nuttall's C. ellipticus, from Saint Louis, which is, however, identical with C. 

monanthogynus, Michx., and in Gray's Manual, ed. 5, 438, the same species 

was again described as C. eutrigynus. 

CROTON TEXENSIS, MM. I c. 692.—An annual, erect, dioecious plant of 

the southwestern plains, Texas and New Mexico, 1-3° high, canescent or 

greenish-gray (when it is C. virens, Mull. I c. 690), with linear-oblong leaves 

2£' long on petioles J-£' long, without any glands; stellate hair free, not 

scaly; flowers apetalous; stamens usually 10-13; filaments hairy; styles 

twice or thrice 2-cleft at base, and, like the capsules, stellate-canescent; seeds 

orbicular-ovate, somewhat compressed, with a small deciduous caruncula 

below the apex.—Santa F6, N. Mex., "Rothrock, 1874 (37), originally 

described by Nuttall as C. muricatus, a name already preoccupied. Hen- 

decandra Texensis, Klotzsch, and H. multiflora, Torr., are other synonyms 

for this plant. Nuttall's name refers to the curious knobs or almost spines 

on the capsule, which are covered with prominent tufts of stellate hairs. 

The styles are twice or often three times cleft, so that there are 12 to 24 

stigmas. 

ACALYPHA LINDHEIMERI, Mull. I c. 875.—Many weak, ascending, downy 

stems from a thick ligneous root, a span to a foot high, branching from the 

base: leaves lanceolate-ovate, acute at both ends, serrate upward, hairy, 

on short petioles, lower ones broader and shorter; slender, dense-flowered, 

terminal spikes 2-3' long, staminate upward; shorter spikes from the upper- 

most leaf-axils; bracts oval, deeply dentate; styles divided into many very 

slender, long-protruding, red branches.—Ash Creek, Arizona, Rothrock, 

1874 (299), and through New Mexico to Western Texas.—Very near the 

Mexican A. phleoides, Cav., with which Torrey, Bot. Mex. Bound. 199, was 

inclined to unite it. The slender spikes with the delicate bright red fringes 

give the plant a very elegant appearance. 

JATROPHA MACRORHIZA, Benth. PL Hartw. 8; Mull. I. c. 1087, var. 

SEPTEMFIDA.—Stems a span to a foot high, glabrous, very leafy; leaves 
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glabrous, with the nerves of the upper surface puberulent, cordate, with an 

acute sinus, broader than long, divided about J or more into 7 ovate or 

ovate-lanceolate, incisely dentate, aristate lobes; stipules (2-3" long) seta- 

ceously divided; petioles about J-f the length of the leaf; cymes densely 

many-flowered, short-peduncled, somewhat puberulent, with subulate-seta- 

ceous, entire, or the lower ones setaceously ciliate, bracts; sterile flowers 

y long, with lanceolate, aristate, usually entire calyx-lobes, half as long as 

the spatulate petals; 5 (or rarely 6) exterior and 3 longer interior stamens, 

all united to about half their length, bearing equal, linear-oblong anthers; 

calyx-lobes of fertile flowers broader, larger, spinulose-dentate; styles 3, each 

with 2 oblong stigmas; capsule obtusely triangular, oblong, J' or more long; 

seeds linear-oblong (4-5' long), with a large hoodlike, cut-fringed caruncle.— 

Sulphur Springs, Arizona, Rothrock, 1874 (546), and to Southern New 

Mexico and Chihuahua, Wislizenus. Leaves in the smallest specimens 

(Wislizenus, Chihuahua) 2' long by 2J' wide, in Rothrock's largest 6' by 

8', always with 7 lobes and usually with 2 smaller additional ones at 

base. Evidently a form of the Mexican J. macrorhiza, and with the same 

curious caruncle of the seed, distinguished by the longer petioles, the much 

more deeply divided leaves, with more numerous and more deeply cut- 

toothed lobes, and an acute (not wide or truncate) sinus Torrey's, J. mul- 

t'ljUhi, Bot Mex. Bound, p. 198 (not Linn.), is evidently the same thing, as 

already suggested by the author himself, and probably nearer Bentham's 

type than our plant, as the leaves are said to be only 3-5-lobed. 

EUPHORBIA (ANISOPHYLLUM) ALBOMAEGINATA, TOIT. & Gray in Pacif. 

R. R. Report, 2, 174; Bot. Mex. Bound. 186; Boissier in DC. Prod. 15, 2, 

30.—A prostrate, much branched, glabrous, glaucous perennial, with 

orbiculate-cordate, entire, rather fleshy leaves (2-3" wide) and conspicuous, 

triangular, membranaceous, whitish stipules; involucres axillary, solitary, 

or sometimes crowded into foliaceous cymules, broadly campanulate with 

conspicuous, white, transverse, entire or unduhite nppendages of the glands; 

capsules triangular; seeds reddish-gray, linear or oblong, smooth or some- 

times very slightly undulate.—Zuiii, Rothrock (173 in part), 1874, to Fort 

Tejon, California (274), 1875, and generally from Western Texas to South- 

ern California and into adjoining Mexico.    A very distinct species, easily 
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recognized by its glaucous color and whitish stipules and white append- 

ages. In Arizona it is called " Rattlesnake-weed'', as its acrid juice is con- 

sidered an antidote against the venom of that reptile. In Mexico, to this, 

as well as to other allied species, known under the name of Qohndrma, 

great medicinal virtues are ascribed. 

EUPHORBIA (ANISOPHYLLUM) FLAGELLIFOKMIS, Engelm. in Ilavden's 

Bull. Geol. and Geog. Surv. Terr. 2, No. 3, 243. E. petaloidea, var. 

flagettiformis, Engelm. in Bot. Mex. Bound. 185. E. eygophylloidis, var. 

flagelliformiSi Engelm. in Boiss. I. c. 29—A glabrous annual, with prostrate 

or ascending branches a span to a foot long; linear or oblong-linear entire 

leaves, acutish at both ends, 4-6" long, l"wide; conspicuous triangular 

incised stipules and alternate loose-flowered leafy corymbs; involucres 

broadly campanulate, with 2-4 large, concave, narrow-margined or inap- 

pendiculate glands; broad triangular capsule; smooth gray seeds thick 

and short, triangular, acute.—Camp Goodwin, Gila Valley, Arizona, Roth- 

rock (339), 1874. Apparently a common plant in the sandy valleys of the 

Rio Grande (Wright, Brandegee) and Gila, but very rarely collected. Dr. 

Rothrock's specimens have a ligneous, very stout, tapering root 3" in diam- 

eter, with many stems (1-1 J" thick) from the neck, just as we sometimes see 

other annual Anisophy 11a, E. hypericifolia among them, so that they simulate 

and actually become perennials; real perennials, however, such as the 

next species, have cylindric or tuberous roots, usually with slender and 

even filiform bases to the stems, which are buried beneath the surface. 

The slender leaves and the short, leafy, alternate flowering branchlets, much 

shorter than the internodes of the elongated stems, characterize this species 

at once. Like the Californian E. ocellata, it is distinguished by large cup- 

shaped glands, usually less than four in number, and scarcely or not at 

all margined. 

EUPHORBIA (ANISOPYHLLUM) FENDLERI, Torr. & Gray, Pacif. R. R. 

Rep. 2, 175; Bot. Mex. Bound. 186; Boiss. /. c. 38; E. rupico/a, Scheele, 

not Boiss.—Glabrous; many suberect or ascending, short, rigid stems of a 

finger's length from a perennial root; thick leaves, obliquely triangular- 

ovate to lanceolate, l-2£" long, entire, often reddish; stipules subulate or 

somewhat  lanceolate;   involucres  in   terminal   and  lateral   leafy  cyinules; 
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glands with narrow or with longer, sometimes triangular, entire or dentate 

or lobed, greenish or reddish appendages, or without any; seeds quadran- 

gular-oblong, undulate and scrobiculate.—Santa Fe, Rothrock (13), 1874; 

number 1003 is the same from Arizona. Not rare from Western Texas, 

through New Mexico and Southern Colorado to Arizona. A diminutive, 

suberect bush of many stems and branches, very variable in the width of 

its leaves, but readily recognized by the characters enumerated. 

EUPHORBIA (ANISOPHYLLUM) POLYCARPA, Benth. Bot, Sulph. 50; Bot. 

Mex. Bound. 18G; Boiss. 1. c. 44.—A perennial, often flowering in the first 

year as an annual, prostrate or erectish, glabrous, sometimes pubescent 

(or even tomentose in a variety), with orbicular-cordate or oblong entire 

leaves, always with linear, delicately ciliate stipules; involucres axillary, 

rarely crowded into few-flowered cymes; appendages of the dark red (or, 

when dry, black) glands large and conspicuous, or smaller; seeds gray- 

reddish, linear-oblong, quadrangular, smooth or slightly undulate. The 

typical, large-flowered, glabrous form is found principally along the Pacific 

coast from Cape St. Lucas to the southern part of the State of California; 

inland, and especially in the California Desert and up the Gila, where Dr. 

Rothrock collected it in 1874, a larger, wide-spreading, very much ramified 

form is found, with smaller, glabrous or pubescent, oblong or oblong-linear 

leaves J-1J" long, with smaller involucres, very small, almost or entirely 

inappendiculate glands, and very short styles, but seeds of the same size 

and form as in the type. The stipules of all forms are alike, linear, entire, 

minutely ciliate. E. micromera, Boiss. I c. 44, seems identical with this 

last form, and we will have to consider E. melanadenia, Torr. Pacif. R. R. 

Rep. 4, 135, as a tomentose variety, as suggested by S. Watson; an inter- 

mediate form is E. cinerascens, Engelm. Bot. Mex. Bound. 186. 

EUPHORBIA (ANISOPHYLLUM) SERPYLLIFOLIA, Pers. Ench. 2, 14; Boiss. 

I c. 43; Gray, Man. 432; E. inaquilatera, Engelm. Bot. Mex. Bound. 187; 

not Sonder.—Zuiii, Rothrock, 1874 (173). An extremely variable species, 

but readily recognized by its glabrous, obovate leaves, acute at the unequal 

base, broader and serrulate at the rounded tip; stipules setaceously divided;. 

involucres in Literal leafy clusters; seeds gray, linear, acutely 4-angled, 

slightly wrinkled or pitted.    The closely allied E. glyptosperma, Engelm., 
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may always be distinguished by the broad Bemicordate base of the leaves, 

the lower half of which is protracted and almost auriculate, and by the 

sharply cross-ribbed and at the angles, notched seeds. The form collected 

at Zuni is suberect, nearly a span high, with leaves more sharply serrate 

than usual, and more distinctly rugose. 

EUPHORBIA (ANISOPHYLLUM) PEDICULIFERA, Engelm. Bot Mex. Bound. 

186; Boiss. 1. c. 48.—Plant, pale dull green, covered with a short, scanty 

pubescence; many prostrate stems from a perennial root, a span to a foot 

long; leaves rather large (6" long or more), oblique, oblong, obtuse, 

entire; small stipules triangular-subulate; involucres in f'ew-tlowered, 

lateraj, leafy cymes; glands with broad, dentate appendages: capsules 

canescent; seeds oblong, angular, strongly marked with -1 deep transverse 

grooves, deeply notched on the edges.—Cienega, near Tucson, Ariz., 

Rothrock, 1874 (576). A native of our extreme Southwest, from Arizona 

to Southern California and into adjoining Mexico; well marked by its 

larger, dull grayish-green leaves, and especially by the (for tin- section) 

large, deeply grooved and notched seeds, which curiously simulate some 

insect. 

EUPHORBIA (ANISOPHYLLUM) HYPERICIFOLIA, Linn.; Bot. Mex. Bound. 

188; Gray, Man. 432.—Two forms .were collected.by Dr. Rothrock in 1874. 

The common form (672) from Camp Crittenden, Southern Arizona, is that of 

the States, called E. Preslii, Guss., Boiss. I c. 22, glabrous, with rather small, 

blackish, much cross-wrinkled seeds The other form (720), from Camp 

Lowell, Southern Arizona, has seeds larger than the last, in size between 

those of E. Brasiliensis, Lam., and the large-seeded E. BaJdensis, Boiss., 

and in form similar to them; all of these have thick, short, almost ovate- 

cubic, black seeds, with few prominent tubercles arranged in about 2 inter- 

rupted transverse ridges. Our plant is nearly glabrous; leaves very pale • 

below, with long, sparse cilise on the upper edge near the base.—The 

different species allied to E. hjpericifolia require further study, as it is a 

mooted question whether the pubescence of the plant and even that of the 

capsules, and the size, the color, and the markings of the seed, constitute 

here specific differences. If they do not, then we have here one of the 

most polymorphous species, spread over all the warmer countries of the 



globe, ana most difficult to define by floral and carpological, but easily 

recognized by the vegetative characters. 

EUPHORBIA (POINSETTIA) CUPHOSPEKMA, Boiss. L c. 13; E. dentata, var. 

cuplwsperma, Engelm. Bot. Mex. Bound. 190.—A slender, erect annual, 1—1^° 

high, simple or with few erect branches, nearly glabrous, with few bristly 

hairs; leaves lance-linear, 1-2' long, upper involucral ones longer and a 

little wider, but scarcely discolored at base, all entire or with a few teeth 

on the revolute, scabrous margins; the large involucres in loose clusters, 

deeply campanulate, with 1 or 2, rarely more, slender, almost tubular glands; 

seeds short and thick, triangular, truncate at base, crnss-ridged and tuber- 

eulate, with a minute caruncle.—Cienega (Creek), Arizona, near Tucson, 

Rothrock, 1874 (577). 

A rare plant, found only once before, by Wright, mistaken by me for 

a form of E. dentata, but well distinguished from that species (which extends 

far into Mexico) by its involucres and seeds. E. dentata has much smaller 

turbinate involucres, with broad glands, and smaller ovate or subglobose, 

minutely tuberculated seeds. 

EUPHORBIA (TITHYMALUS) DICTYOSPERMA, Fisch. & Mey.; Boiss. I. c. 135; 

Gray, Man. 434.—Camp Grant, Arizona, Rothrock (370), 1874. 

EUPHORBIA (TITHYMALUS) CAMPESTRIS, Cham. & Schlecht, Linn. 

1830, 84; Boiss. I c. 146; E. esulceformis, Schauer, Linn. 1847, 729; Bot. 

Mex. Bound. 192.—Several erect stems, 1—1^° high, from a stout perennial 

root; glabrous leaves linear-lanceolate; lower branches sterile with nar- 

rower leaves, upper ones flower-bearing; terminal umbel 5-rayed; exterior 

floral leaves ovate-lanceolate, interior ones shorter, but all longer than wide; 

involucres turbinate-campanulate, on pedicels of nearly their own length; 

glands semilunate, with short horns; styles longer than the ovary, united 

at base, bifid upward; seeds ovate, gray, marked with irregular, shallow, 

dark impressions. 

Willow Spring, Arizona, Rothrock, 1874 (213); and southward and 

southwestward throughout Mexico.—The narrow leaves, especially on the 

sterile branches, and the narrow floral leaves, distinguish tins species from 

its allies in the Southwest, and approach it, in habit at least, to the Euro- 

pean E. Esula. 
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ANEMOPSIS CALIFOBNICA, Hook.—New Mexico, Arizona, and Nevada 

(554, 88).    This is the Yerba de Mansa of the Mexican population. 

JUGLANDEiE. 

JUGLANS CALIFOENICA, Watson (Proc. Amer. Acad, x, p. 349).—Floceose- 

tomentose or glabrous; leaflets 5-8 pairs, oblong-lanceolate, usually tapering 

upward to a point, somewhat falcate, obscurely crenate-serrate, 2-3' long; 

"male aments 4-8' long, often in pairs; sepals acute or obtuse, veined, 1£" 

long; stamens 30-40, the anthers a line long, with the apex of the connective 

very short and bifid; fruit globose, slightly compressed, f-1' in diameter: 

nut sliallowly sulcate, the walls rather thin and with two broad cavities 

upon each side.(J", rupestris, var. major, Torr. in Sitgreaves's Report, p. 171, t. 

16)." From the imperfect character of my own material, I have had to 

quote the above largely from Mr. Watson's description. Tree 20 feet high, 

and bark somewhat resembling that of the White Walnut.—Southern Ari- 

zona, at 5,500 feet (No. 276). 

CUPULIFER^E. 

BY DR. GEORGE ENGELMANN. 

QUERCUS UNDULATA, Torr. Ann. Lye. N. Y. 2, p. 248, t. 4; Engelm. in 

Trans. St. Louis Acad. 3, 382, 392.—A scrubby White Oak of the Rocky 

Mountains and through Arizona, with annual maturation, very variable in 

foliage, and to some extent also in stature and habit; leaves from 3-4' to 1' 

or less in length, bluntly lobed or even pinnatifid to spinous-dentate or 

entire, deciduous to persistent, always downy below, at lastglabrate above; 

anthers 6-8, small, glabrous; stigmas sessile or on short styles; acorns sub- 

sessile, or on shorter or longer peduncles; cups deep, scales generally tumid, 

nut oblong, sometimes elongated, sweet. 

Var. GTAMBELII, Engelm. /. c; Q. Gambelii, Nutt,—A bush or small tree, 

with larger, bluntly lobed (lobes often retuse or notched), dark green, 

deciduous leaves, and commonly larger elliptic nuts, in deep, strongly 

tuberculated cups.—Collected by the different Expeditious over the whole 
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territory. A tree 20-30 feet high, at Willow Spring-, Arizona, at an 

altitude of 7,500 feet, Rothrock (252), 1874. 

Var. PUNGENS, Engelm. I. c; Q. pungens, Liebm.—Shrubby, leaves 

much smaller, often only V long, of paler color and rigid coriaceous texture, 

spiny-dentate, often somewhat persistent; acorns smaller, mostly elongated, 

with tomentose, scaly, usually less knobby cups. Collected throughout 

Arizona by the different Expeditions. 

Var. OBLONGATA ; Q. oblongifolia, Ton*. Bot. Mex. Bound 206, not Bot. 

Sitgr.—Shrub or small tree with small (1-1 J' long), oblong, more or less 

entire, pale, coriaceous leaves, smooth and shining above, scarcely reticulate 

below; acorns long-peduncled.—On the Mesa south of Black River, Arizona, 

and in Rocky Canon, Arizona, Rothrock (292), 1874. A form of this, var. 

grandifolia, Engelm. /. c, with leaves 3-5' long, and peduncles 2-3' in length, 

occurs occasionally from Southern Colorado to Arizona. 

Var. GRISEA, Engelm. I.e.; Q.grisea, Liebm.—With similar-shaped, entire 

or irregularly dentate, very thick leaves, often cordate at base, below 

strongly reticulate, and, like the branchlets, yellowish pubescent, with lar- 

ger, subsessile or short-peduncled acorns. A bush or small tree, 20° high.— 

Camp Apache, Dr. Girard, G. K. Gilbert, and at Camp Bowie, Rothrock 

(508), 1874.    This form evidently connects with the next species. 

QUEECUS RETICULATA, H. B K.—A shrubby White Oak, with coarse, 

persistent, short-petioled, obovate leaves, cordate at base, broader and 

obtuse above, repandly spinous-dentate, strongly reticulate, and below, 

together with the branchlets, fulvous-tomentose, sparsely stellate-hairy 

above; fruit-peduncles about half as long as the leaves or shorter, bearing 

one to several acorns in deep, strongly tuberculate cups.—On Mount Gra- 

ham, Arizona, at 9,500 feet altitude, Rothrock, 1874 (759). A shrub, 2-4 

feet high, with leaves 2' long and 1)/ wide. It agrees perfectly with the 

Mexican forms, which, however, seem to make large trees, often with larger 

leaves; the leaves of the previous year are found to be persistent even as 

late as September. 

QUEECUS EMORYI, Torrey, Bot. Emory's Exped 1848, 151, t, 9, not of 

Bot. Mex. Bound.; Engelm. J. c. 382 and 394; Quercus hastate, Liebm.—A 

shrubby or arborescent Black Dak, with rough, black bark, and dark-green 
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foliage, downy when young, glossy and almost glabrous when old, and 

persistent until the new leaves have come out; branchlets downy: haves 

coriaceous, l£-2£' long, 5-9" wide, on very short, downy petioles, lanceo- 

late with a cordate or (by the two lowest teeth spreading) hastate base, 

tapering to a sharp point, repandly spinous-dentate or rarely entire; stami- 

nate flowers with4-5 large anthers, pi>tillaio cues with long, recurved styles; 

sessile fruit maturing in the first year; cup hemispherical, with brown, 

triangular, obtuse, almost flat scales, and covering about £ of the oblong, 

long-pointed nut.—Rocky Canon, Arizona, Rothrock, 1874 (287). Extends 

through Arizona and New Mexico to Western Texas. Botanically a most 

interesting species, as it combines many characters of the White Oaks, viz., 

the annual maturation and especially the position of the abortive ovules at 

the base of the nut, with characters of the Black Oaks, viz., the black hark 

and coarse wood, the small number and large size of the stamens, the 

long, recurved styles, and the tomentose inner coating of the shell, the 

leaves show, as they do in many Black Oaks, a stronger reticulation on 

the upper than on the lower side. 

QUERCUS HYPOLEUCA, Engelm. I c. p. 384; Q. confertifolia, Torr. Bot. 

Mex. Bound. 207, not H. B. K.—An evergreen Black Oak, with annual 

maturation of fruit, forming a middle-sized tree, with dark, rough bark; 

leaves coriaceous, lanceolate or oblong-lanceolate, tapering into a short 

petiole, 2-3 J' long, ^-1' wide, re volute on the margin, entire or with a few 

broad teeth toward the tip, glabrous and shining above, white-tomentose, 

with smoother and darker ribs below; 4 glabrous anthers in the 5-lobed 

calyx; styles recurved; acorns sessile or short-peduncled; cup-scales ovate- 

triangular, obtuse, bright brown.—Sanoita Valley, Southern Arizona, at 

7,000 feet altitude, Rothrock, 1874 (653); also found on the San Francisco 

Mountains. A very conspicuous and as yet little known species, which Dr. 

Rothrock found 30 feet high and 1 foot in diameter. 

LORANTHACE.E. 

BY DR. GEORGE EXGELMAXX. 

PHORADENDRON FLAVESCENS, Nutt.—The collection contains a number 

of specimens, which represent two distinct  form-, diill-rent  from the com- 
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mon Eastern type. The first may be characterized as var. macroph^Uum} 

with large orbicular-obovate, glabrate leaves, only in the young state with 

an evanescent pubescence, 1^-2|' long, 3- and often 5-nerved ; staminate 

spikes unusually thick, with 4 or 5 short joints, each with 10-40, compara- 

tively large, pubescent flowers.—They grow on soft woods (Ash, Willow, 

Poplar, Sycamore, and Sapindus) on the Gila and Bonita Rivers, and 

extend into Southern California, G. K. Gilbert, Dr. Rothrock. 

Var. VILLOSUM (Phor. viUosum, Nutt.), with woolly, obovate, and var. 

ORBICULATUM, with rounded, pubescent leaves, are found on hard woods, 

principally on Oaks, in Oregon, California, Arizona, and southeastward. 

On the mountains about Camp Apache, Anzona, they grow on different 

varieties of Quercus undulata. 

PHORADENDRON CALIFORNICUM, Nutt. PI. Gambel. p. 185.—Slender, 

terete, much branched, leafless stems, 1-2° long, bearing, in the axils of 

the opposite, connate, acute, spreading scales, numerous short, pubescent, 

1- or few-jointed spikes, each joint with 2-6 flowers; staminate flowers 

with oblong anthers, the cells opening longitudinally.—Arizona and South- 

ern California, G. K. Gilbert, Dr. Rothrock, on Mimosea, Larrea, and a 

few other shrubs. 

PHORADENDRON JUNIPERINUM, Engelm. PI. Fendl. p. 58.—Half a foot 

to a span high, densely branched; small, obtusish leaf-scales ciliate; stam- 

inate spikes very short, mostly with a single 6-8-flowered joint, pistillate 

ones with only two opposite flowers.—Common on different species of Juniper 

throughout Arizona and in the adjacent districts ; collected by all the differ- 

ent Expeditions. The short joints are so fragile that the dried specimens 

easily break up. 

ARCEUTHOBIUM* AMERICANUM, Nutt.; Engelm. PL Lindh. 214.—Slender, 

dirluitomously and verticillatcly much branched, greenish-yellow; staminate 

•AKCKUTHOBIUM, Bieb.-Flowern din < mil-. i\illar> tml t. i mi i 1 s ngl. ... MUI.,1 from the same 
axil; staminate flowers mostly :5-(rarely -'-, A-, or 5-) parted : th.- axillaiy buds compressed, the terminal 

-.•••.••;••,•        ' • 

spinnlose : pistillate flowers compressed, ovate, subsessile ; pedicel at length elongated, and at maturity 
recurved: berry cimipn ssed.   fleshy, d nted, shrubby 
parasites of Conifers. ,,f greenish 01   brownish color, with <|"adranguhn branches and scale-like leaves 
;   '••"'•   " .'•-:.•:_ 

summer, or autumn :  berries mature in the  second denly and forcibly eject the 
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plants, 2-4' high, 4-1" thick at base: fertile plants much smaller; flowers 

small, staminate ones 1" wide, lobes ovate-orbicular, aeutish; pistillate 

flowers £-1", fruit 2" long.—Only on Pinus contorta, Rocky Mountains to 

Oregon and California; near Breckenridge, at 10,1)00 feet altitude. Wolf, 

1873. Flowers late in autumn.—In this and the next species, accessory 

flowers or flowering branchlets are developed on the fruiting specimens, in 

this lateral, in the next dorsal to the fruits or fruiting branches. In these 

two we' find no other secondary formation on the fertile plants, but in the 

other species sterile branchlets are developed on them which would flower 

in the following year; thus these latter continue their existence for a longer 

time than the two first ones. 

ARCEUTHOBIUM DOUGLASII, Engelm. ined.—Slender, small, \-V high, 

greenish-yellow, dichotomously branched; branches suberect, single or 

with accessory ones behind the first; flowers in short, usually 5-flowered, 

spikes, staminate ones less than 1" wide, with orbicular-ovate aeutish lobes; 

fruit 2£" long.—On Pseudotsuga Douglasii from New Mexico (on Santa Fe 

River, Rothrock, No. 69, 1874) to Utah, Parry, Siler, and Northern Ari- 

zona, Camp Apache, G. K. Gilbert (109), 1873.—Flowers May-June.— 

Similar to the last, but smaller, and never with verticillate branchlets or 

flowers, which are so common in that species The thallus-like tissue or 

stroma, which creeps along within the bark of the nurse plant, buds out in 

autumn all along the three years old shoot; after about 12 months, the 

flower-buds are formed, to open in the following spring, after which the life of 

the male plant is exhausted; but it takes another year to perfect the fruit. 

The female parasite, now fully three years old, generally dies, but sometimes 

lives and fructifies another season. The Northeastern A. pitsillum, Peck, 

behaves in the same manner, while in A. Americanum and some other 

species the buds of the parasite make their appearance at first only among 

the older bud-scales of the pine branch. 

Var. ? MicROCAEPUM is parasitic on Picea Engdmanni, found by Mr. 

Gilbert in 1873 (100 and 102) in the Sierra Blanca, Arizona; it is a little 

taller, 1-2' high, but has much smaller fruit, only If" long, the smallest 

of any American species. 

AECEUTHOBIUM   DIVAEICATUM,  Engelm. ined.    A. campylopodum, var. 
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Engelm. PI. Lindh. 114.—Much stouter than the last, 2-4' high, below 

1" in diameter, olive-green or light brownish; branches spreading, often 

recurved; staminate flowers few and scattered, or in 3-7-flowered spikes, 

1" in diameter, with ovate, acute lobes; inflorescence often bearing sterile 

branches from the same axils as the fruiting ones and behind them; fruit 

1J-1|" long. 

On Nut-pines (P. edulis and monopliyllos) from Southern Colorado 

through New Mexico to Arizona, G. K. Gilbert, 1873 (116), Dr. J. B. 

Girard, 1874. Flowers August and September. Intermediate in size and 

color between the last and the following-; well marked by its divaricate 

habit and its scanty flowers. 

ARCEUTHOBIUM ROBUSTUM, Engelm. PI. Fendl. p. 59; A. cryptcpodum, 

Engelm. PI. Lindh. p. 214.—Stout, 2-4' high, 2-3" thick at base, panicu- 

late, much branched, brownish-yellow to dark olive-brown; staminate plants 

smaller than the pistillate ones; staminate spikes with much-compressed, 

adpressed buds; flowers mostly 3-parted, 1J-1J" wide; anthers attached 

above the middle of the ovate, acute lobes; ripe fruit 2J" long. 

Only on Pinus ponderosa, Colorado, New Mexico, and Arizona; Camp 

Apache (G. K. Gilbert, 1873) and Mount Graham (Rothrock, 787), 1874. 

Flowers in June. Fruit mature in August and September. The closely 

allied A. occidentals, Engelm., is distinguished by more elongated spikes, 

ventricose, divaricate buds of the staminate, mostly 4-parted, larger flowers, 

with lanceolate, acuminate lobes and anthers attached below their centre; 

it also occurs on Pinus ponderosa, but more frequently on other Conifers. 

Both persist for several years, the female plants always longer than the male. 

SANTALACE^. 

COMANDRA    PALLIDA,    Vai\    ANGUSTIFOLIA,   Alph.   DC —Rocky   CailOn, 

Arizona (273). 

COMANDRA UMBELLATA, Nutt.—Nevada. 
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CONIFERS. 

BY DR. GEORGE ENGELMANN. 

ABIES* SDBALPINA, Engelm. Am. Nat. 1876, p. 554; Trans. Ac. St. 

Louis, 3, 597; Abies grandis in part, of the Rocky Mountain botanists.— 

A large tree, 60-80° high, with very pale and thin, smooth, or, only in very 

old trees, cracked, and ashy-gray bark; leaves '\-\ long, dark green above, 

paler or whitish underneath, on the lower branches flat, grooved above, 

notched at tip and distichous, those of fertile or of erect shoots all around 

the axis, sharp-pointed and convex and often with stomata above; cones 

cylindrical-oblong, retuse, 2|-3' or 3£' long, 1-1^' thick, of purplish-brown 

color; bracts broadly oval, denticulate, mucronate, much shorter than the 

nearly orbicular or sometimes somewhat quadrangular scale; purplish 

wings of seeds nearly twice longer than wide; cotyledons 4-5. 

Colorado to Utah on the higher mountains and near to the timber- 

line ; extending north and northwestwardly. A poor, soft, almost spongy 

timber, with paler bark than any other American species. The resin ducts 

of the leaves are imbedded in the parenchyma, about equidistant from the 

upper and the lower surface. 

ABIES CONCOLOR, Lindley; Engelm. Trans. I c. 600.—A large tree, 

80-150° high, with ash-colored, at last thick and much cracked bark, with 

longer and broader leaves than the last (in young trees often 2-3' long, 

shorter in old ones), 2-ranked, and when young glaucous, later pale dull 

green, with stomata on both sides; leaves on the upper branches obtuse, 

convex above, often falcate; cones cylindrical-oblong, obtuse, 3-4' or 

even 5' long, lj-lf thick, mostly apple-green, sometimes purplish-gray; 

bracts  orbicular-ovate,  mostly mucronate,   much  shorter than  the very 

* ARIKS, Link, nut Don : Jbus sect. (Firs), Gray's Man.; Pimis sect. Abies, Endl. Parlat.; Picca, 
Don.—Coniferous trees with more or less flattened, and on the sterile hram hut-, by B twist near their 
bases, two-rant e on the branches i ircnlar, flat scars; 
liowcrinji from the axil- of the leave s of the previous year; staminate flowers (usually called staminate 
aments) in the form of an oval or < yliiulrieal anient : anth< is without crests, bursting transversely with 
large (0.11-0.14'•n in the larger diameter) vMohed pollen-grains; cones erect ou the more or less hori- 
zontal branchlets, maturing in one season: their .scale* with their enclosed or exsert men 
bracts falling from the persistent axis: seeds covered with balsam-receptacles, ami partialis but per- 
manently enclosed in the pergamentaceous base of t the outer and lapsover the 
inner surface.—Stately trees of rapid growth, but with brittle and rapidly decaying wood. 
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broad, transversely dilated scale; wings of seeds pale, very oblique, as long 

as wide; cotyledons 5-7, usually 6. 

Common on the mountains of New Mexico and Arizona. Thence 

extending through Southern Colorado and Utah and throughout the Cali- 

fornia Sierras. A tree of beautiful foliage, highly prized in cultivation; 

furnishing better timber than the last, from which (besides the characters 

already enumerated) it can always readily be distinguished by the two 

resin-ducts of its leaves lying close to the epidermis of the under surface. 

In Colorado as well as in California it has often been named A. grandis, a 

species which properly belongs to the coast regions of Oregon, the Lower 

Columbia River, Vancouver Island, etc. 

PICEA* ENGELMANNI, Engelm.; Abies Engelmanni, Parry; Pinus com- 

mutata, Parlat.—Large trees, 60-100° high, with thin, cinnamon-brown, 

scaly bark; branchlets mostly pubescent; leaves 4-sided, slender and 

acute or acuminate in younger, and shorter, stouter, short-pointed, and 

curved in older trees (especially in higher altitudes), with stomata on 

both sides; cones oval or oblong, about 2" long, paler or purplish, fall- 

ing off at maturity; scales thin, erose-denticulate, broad, with a rounded 

edge or usually somewhat prolonged upward and truncate; seeds half as 

long as the very oblique wing, usually with 6 cotyledons. 

San Francisco Mountains, Bischoff; Sierra Blanca, Gilbert; Mount 

Graham, Rothrock (784). The most southern localities known of this 

northern and sub-alphine species, which extends through the Rocky Mount- 

ains to British Columbia and to Oregon, forming extensive forests. A 

beautiful tree, often 2° and even 3° in diameter; timber similar to that of P. 

nigra of the Northeast and P. excelsa of Europe: above timber-line, it 

dwarfs down to mere shrubs, often prostrate, but loaded with cones. 

e from a prominent, persistent, ligneous base; flowering 
ir; sf.aminate flowers as in Abies, but stamens tipped wit 
Is opening longitudinally ; pollen as in Abies, 0.09-0.13"" 
i ends of short or elongated branchlets, maturing iu one 
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PSEUDOTSUGA* DOUGLASII, Carriere;  Abies  Douglasii,  Lindl.—Often 

one of the tallest trees known (in favorable localities, in Oregon, even 

300-350 feet high), with very thick, much cracked, brown bark, spread- 

ing branches, conspicuous, somewhat persistent bud-scales, slender, flat, 

linear, obtuse or acutish leaves, f-lj, rarely 1} inches long; cones ovate- 

oblong, usually 2-3' long, brown, well marked by the protruding, long- 

cuspidate bracts; scales orbicular, concave; oval wings about as long as 

the somewhat triangular, pale seeds; cotyledons 6-8. 

Common through Arizona, as it is through all the western mountain 

regions, down into Mexico.—Leaves stomatose and whitish only on 

the lower surface, with 2 resin-ducts close to the epidermis of the under 

side. 

PiNusf FLEXILIS, James; Parlat. in DC. Prod. 16, 2, 403.—A middle- 

sized tree, with a smoothish, or, in old trees, lightly furrowed, pale or ash-gray 

bark; leaves in fives, mostly entire and smooth-edged, \\-2' long, in a loose, 

deciduous sheath, about %' in length; involucre of the oval staniinate flowers 

composed of 8-9 oval, obtuse scales; anthers with a short lacerate or toothed 

crest; cones sub-terminal,J spreading, or slightly reflexed, ovate-cylindrical, 

* PSEUDOTSUGA, Carr. Conif. ed. 2, 256; Abies, sect. Tsuga On  par n. En 11.—Coniferous trees, with 
flattened, I branchkts scarcely 

oval scars; flowering from r; ' Pr«'\ 
flowers re ,val or subcyli 

,   u'it.Mlin    1 pollen oval-su 

ig.-Very largo 
value, which i from the wooc 

s in this family.    The 
difference in the pollen, tin- seeds, and (he leaf structure make i a sepan ition o 1    thi: i genus from Abies as 
well as from Ttoiga necessary. 

crum.ofa somewhat definite number of scales (3-15 or 20), the lov eh are strongly 
keeled: pollen-grains. lobed. similai to that oi ibits and Picea, but only half as large,0.04-0.06ram wide. 
The bracts of the cones, v ranaceous, become here n . 
and corky, and, together with the .-.ale bch>'.\ them, form a sort of cell for the reeepi ion of the seeds. The 
base of the wing only partially covers the upper side of the seed, and u-ualh fortie-a mere rim around the 
seed, which easily separates from it; in a few species, the wing is firmly attached to the seed, and in a 
few others it is reduced to a narrow margin ; the seed never shows balsam-vesiebs. 

t The fertile aments of Pinus, and consequently the cones, are usually called tirminal, but they 
never are that, but alway- rave- and the terminal 
bud, when they may be called sub-terminal (P. u*i>io*<i, sir-lot*. M/.

:
O>?;•<.-., or the axis continues to 

elongate after rim formation of the aments, when these and consequently the cones become lateral, the 
axis hearing leaves and sometimes other aments above them (/'. To do. and especially inops, and in 
Europe, P. Halepensh). In some species both forms occur, or only a few leaf-bundles intervene between 

17 BOT 



3-4£' long, squarrose by the more or less protruding thin-edged scales, the 

free part of which is rounded or more or less triangular, rarely reflexed; 

seeds 5 or 6" long, somewhat angled, with a narrow deciduous wing-rim; 

cotyledons 6-7. 

Var. a. SEERULATA.—Leaves slender, slightly and distantly serrulate, and 

as in the two following varieties, with few or scarcely any stomata on the 

back; cones of the ordinary form. 

Var. /?. MACROCAEPA.—Leaves slender, entire; cones cylindric, 6-8' 

long, 2J' in diameter, the apophysis of the scales short, rounded. 

Var. y. REFLEXA.—Leaves as in last; cones ovate-cylindrical, about 4' 

long;  apophysis elongated, reflexed. 

A middle-sized tree, rarely more than 50 feet high, on the higher 

mountains of Colorado, New Mexico, and Arizona, extending to Southern 

California. Var. a was found by Dr. Rothrock on Mount Graham (783) ; 

var. y, by the same, on Santa Rita Mountain (east of Tucson) and in the 

Sanoita Valley (654 and 1001). The cone of 1001 resembles that of the 

Asiatic P. Koraiensis, or of a small P. Ayacahuite from Mexico. Var. ft was 

collected on the San Francisco Mountains by Mr. Ferdinand Bischoif in 

1871.—The species is intermediate between the true StroU and Cembra; of 

the former it has the peripheral resin-ducts, usually 2, on the dorsal side; 

with the latter it has the large, almost wingless seeds in common; from 

both it is distinguished by the back of the leaf being marked \>y a single, 

or a few series of stomata. It thus becomes the type of a third section of 

the Strobus-\ike Pines, which may be arranged as follows: 

1. Cembrcs, with large, almost wingless seeds; dorsal face of leaves with- 

out stomata; resin-ducts of the serrulate leaves imbedded in the parenchyma; 

P. Cembra of Europe and Asia with appressed, and P. Koraiensis of Northeast- 

ern Asia with squarrose cone- scales. 2. Flexiles, with similar seeds, but entire 

or nearly entire leaves, with a few series of stomata on back, with peripheral 

ducts; P.flexilis, P. albicaulis, and the Asiatic P. pygmma. This last is thus 

entirely distinct from P. Cembra, as a variety of which it has long been 

considered by Parlatore and other botanists, while P. Mandschurica, at least 

, while the anient 
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what I have seen under that name, is a true Cembra, DO! to be thrown 

together with P. pygmcea, as has been done, and distinguished from Cnnbra 

itself by the denticulate Strobus-like leaf-tips. 3. Eustrohi, with distinctly 

winged seeds, leaves sharply serrulate on the edges and generally denticu- 

late all over the tip, mostly without stomata on the back, and with periph- 

eral ducts, like the last. Of this subsection we have /'. Strolls. n)<»/t/n>J(ty 

and Lambertiana; Mexico has P. Ayacahuitc; Japan,/', yarn flora; the East 

Indies and Turkey, P. excelsa with P. Peuce. 

PINUS MONOPHYLLOS, Torr. & Frem. Report Expl. Kxped. is 12-1X44, 

p. 319, t. 4; Parlat. 1. c. 378.—A small tree, of scraggy growth, with gray 

bark and stout, mostly single,* terete leaves (rarely in pairs, and then 

semicylindrical and entire on the margins'), 1 \-'2 lmig, \-l" thick or wide, 

with a deciduous sheath: involucre of the staniinate flowers of about 6 

scales; anthers with a short, entire or denticulate knob; cones subtenninal, 

ovate-subglobose, 2 or 2£' long and nearly as thick, consisting of few large 

scales with thick pyramidal apophyses, but without prickles; oval seed- 

about £' long, with a wing nearly 1" wide;  cotyledons 7-10. 

The oft-described Nut-pine of Fremont's first expeditions, 35 years 

ago, common from Arizona to Utah and California. This and the follow- 

ing species furnish an important article of food to the Indians and other 

natives. That single leaf, before its nature was properly understood, troubled 

botanists a good deal, so that Endlicher, supposing that the single leaf con- 

sisted of two agglutinated ones, went so far as to change the name into P. 

Fremontii They are really single leaves, and the only instance of such 

leaves in the genus (I do not speak of the primary leaves of seedlings or 

young shoots, but only of the secondary leaves, which grow in bundles on 

what we must take for reduced branchlets). 

*The fresh leaves of pines, when single, are terete, and when dry. become grooved and ridged; the 

auch greater importance, a 

leaves which grow in pairs are semiterete, llai 

n which we tiud so often descril 
t or 5 are convex on the dorss 
,hick as wide; those with 5 are 
minutely describe   the form of 

within the she ath is stated, noi 
tures, their closeness, the size of the naiuute 
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PINUS EDULIS, Engelm. in Wisliz. Mem. note 2.—Similar to the last, 

but with more slender, entire leaves, mostly in pairs, rarely in threes ; stami- 

nate flowers surrounded by a 4-leaved involucre; anthers with a knob or 

short spur; cones and seeds similar to those of the last species, only a little 

smaller; cones usually but 1£' long; cotyledons as in previous species. 

Camp Bowie, Arizona, Rothrock (493). Common from Southern 

Colorado through New Mexico to Arizona. The two species here described, 

together with the slender and 3-leaved P. cembroides, with harder shells to 

the larger seeds, and 8-12 cotyledons, and the little-known 4-5-leaved 

P. Parry ana of the northern part of Lower California, constitute a small 

group of very peculiar Pines, which we may designate as the Cembroid 

Pines, characterized by the leaves of the flexilis group (with entire margins, 

peripheral ducts, and deciduous sheaths), by the seeds of Cembra and by 

the cones and scales of Pinaster. Perhaps it would be proper not to lay 

too much stress on the number of leaves and minor characters, nor on 

their geographical difference, and to unite them under the oldest and most 

appropriate name of P. cembroides, Zucc, though systematists, counting 

the leaves, have separated them widely in their books. 

There is no pine entirely analogous to them in the Old World, unless 

we should refer here the little-known P. Bungeana, Zucc; Murr. Conif. 

Jap. 18, of Northern China. It has similar, small, subglobose cones, 

though with less prominent knobs, but armed with recurved prickles; the 

seeds are smaller, with a very distinct wing, the leaves in threes lose their 

sheaths as our Nut-pines do, but are serrulate, and have several peripheral 

ducts, but, singularly enough, also usually a single interior or paren- 

chymatous one, forming thus a link between several groups. 

PINUS ARIZONICA, n. sp.—A middle-sized tree, 40° high, 2-3° in diam- 

eter; branches squarrose, with persistent bracts; leaves in fives, 5-7' 

long, J" wide, closely serrulate, in a sheath over 1' long (when old less 

than half as long) ; oval cone 2f long, \\' thick ; scales with a prominent 

knob, which in the lower ones is recurved, armed with a recurved prickle. 

On the Santa Rita Mountains, in Southern Arizona, Rothrock (652), 

in 1874. "The best lumber of that region, there called yellow pine." 

This seems to be a meagre account to found a new species upon in a genus 
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so difficult as Pinits, but I find it impossible to unite it witli any other of 

the allied species. It has the cone of P. ponderosa, especially of that form 

figured by Torrey as 1\ ilejkxa, and, like all forms of that species, it has 

the peculiarity that the fallen cones, found on the ground, are always 

imperfect, their lowest part remaining attached to the branch for another 

season; I do not know of any other pine with this singular character. 

But we could not well class this 5-leaved pine with the 3-leaved pondvrom. 

On the other hand, the form of the cone and its scales will not permit us to 

refer it to the Mexican P. Montezuma, though the structure of the leaf is 

very similar to that of this polymorphous species, which appears to include 

even P. Hartwegil The three parenchymatous ducts of the leaf and the 

strengthening cells* within the sheath of the vessels are exactly as we find 

them in Montezuma, and different from ponderosa. 

PINUS PONDEROSA, Dougl. Parlat. I. c. 305.—A large tree, with large and 

spreading head, thick, deeply cracked, red-brown bark, and heavy, resinous, 

yellowish wood; thick branchlets, rough from leaf-scars and the persistent 

remnants of bracts; leaves in twos or mostly in threes, 4-8', in some rare 

forms 10-12', long, J" wide, with sheaths at first 1' long, when old with- 

ering to 2 or 3" long; staminate flowers cylindric, with an involucre of 10 

or 12 scales, the lowest pair of which is about two-thirds as long as the 

innermost; anthers with a large sub-orbicular crest; fertile aments sub- 

terminal ; patulous cones oval or rarely elongated, very variable in size, 

2-6' long; knob of the scales more or less prominent, and in some forms 

even recurved, bearing a rather stout prickle; seeds black, ridged on the 

lower side, wing broadest in the middle; cotyledons 6-8, or in the largest 

seeds as many as 10. 

Colorado, New Mexico, and Arizona, extending through the Northern 

Rocky Mountains and adjacent regions to Oregon and California, mostly in 

the middle altitudes; the most common and most useful timber of many 

"This name lias been given to longitudinal cells v it h   v< ry t hit k v. all-, destitute • : 
w bioh air characteristic of most pine-leaves, and by their different 
from one another.    They are generally arrang. d close to the epii 

within the sheath, strengthening, as it seems, the centre of the le, 
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parts of that district and generally known there as "yellow pine". A most 

variable tree, several forms of which have received distinct specific appel- 

lations, but the specimens collected in these expeditions all appear to 

belong to the ordinary smaller-leaved and smaller-fruited form. Whenever 

the macroscopic characters leave any doubt, the microscopic structure of 

the leaf appears to offer a sure guide. The leaves contain two or three or 

often more parenchymatous resin-ducts, usually of uncommonly small diame- 

ter, always with some, and often surrounded by many, of those strengthening 

cells of which I have spoken before; the same cells occur within the sheath, 

above and below the bundles of vessels. I have examined the leaves of 

20-30 specimens from the whole range of the species, and have never failed 

to discover this same structure, which I must therefore consider as char- 

acteristic of the species. 

PINUS CHIHUAHUANA, Engelm. in Wislizen. Mem. note 26; Parlat. I, c. 

397.—A middle-sized tree, with ternate, closely serrulate leaves 2 £-4' 

long; the loose glistening sheaths J' long, deciduous after the first season; 

staminate flowers slender, cylindric, about J' long, sometimes interspersed 

among the foliage; involucre as long as the nearly entire-margined bract, 

of 8-10 scales, the outer about half as long as the inner ones; anthers with 

an almost orbicular crest; oval cones sub-terminal, small, lj' long; knobs 

of the scales bearing recurved, deciduous prickles. 

Southern Arizona, in Sanoita Valley, at 6,500 feet altitude, Rothrock 

(649), in 1874; also Wright, and in Western Chihuahua, Wislizenus.—A 

tree 30-50° high, " with bark resembling yellow pine "; easily distinguished 

by the characters given, and especially by its deciduous sheaths. All the 

Strobi and Cembroids have such deciduous sheaths, but among the Pinas- 

ters the sheaths are persistent, except in one or two Mexican species, in P. 

Bungeana, above mentioned, and in this species. Leaves strongly and 

closely serrulate, and with three or often four parenchymatous ducts. 

PINUS CONTORTA, Dough, var LATIFOLIA, Engelm.; P. 3£urrayana, Balf. 

Oreg. Com. Rep.—A middle-sized tree, sometimes 60-80° high, and 2-4° 

in diameter, with thin, scaly bark of grayish to red-brown color, and close, 

white, rather soft wood; leaves in pairs, 1J-2' or rarely 3' long and 1" 

i flowers oblong, 6" in length, their involucre commonly of 
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6 scales; crest of the anthers rounded; pistillate aments subterminal, their 

scales with erect or spreading points; cones oval, usually very oblique, and 

often curved, reflexed, l£-2' long; scales, especially the lower ones, with 

largely developed pyramidal knobs in the centre, much smaller on the inner 

side, armed with strong or sometimes slender, awnlike prickles; seeds 

black, rough, ridged on the lower side; wing widest below the middle; 

cotyledons usually 5. 

Southern Colorado to California, apparently not noticed in Arizona. 

A valuable timber tree of the northern mountain regions, forming large 

forests in the higher altitudes of the Rocky and California mountains, 

reaching into the British Possessions. The original form, discovered by 

Douglas near the mouth of the Columbia River (P. Bolanderi, Parlat), is a 

seaside tree, extending up and down the coast, resisting the ocean storms, 

as does P. Halepensis those of the Mediterranean, and protecting the inside 

vegetation; it is distinguished by its low, scrubby, and often shrubby 

growth (whence probably the name), and its slender leaves, not more than 

£-|" wide; northward, in British Columbia and Alaska, both forms com- 

pletely run together. The species was formerly confounded with the East- 

ern P. inops, which differs by its lateral, more or less pedunculated cones; 

it is more closely allied with the Northern P. Banksiana, which, however, 

bears its scarcely prickly or entirely unarmed, mostly lateral, rarely sub- 

terminal, cones erect or patulous, never recurved: a very unusual occurrence 

among pines. The cones of the Rocky Mountain form, and also those of 

the .seaside scrub, are usually persistent for many years, and often remain 

closed after maturity (serotinous), while in the variety of the Sierras they 

appear to open on maturity, and to drop before the following season, as 

Prof. C. S. Sargent observed. 

JUNIPERUS YIRGINIANA, Linn.; Engelm. American Junip. in Trans. Ac. 

St. Louis, 3, 591.—Santa Fe, N. Mex., Rothrock, in 1874 (43). Readily 

distinguished by its slender branchlets and leaves with entire margins. 

JUNIPERUS OCCIDENTALS, Hook.,var. MONOSPERMA, Engelm. Junip.590.— 

A small tree or a bush, with fibrous bark, squarrose branches, and obtuse, 

minutely denticulate leaves in twos and threes; berries globose, blue-black, 

or sometimes copper-colored, 3-5" thick, resinous, pulpy; seeds 1 or 2. 
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Chiricahua Agency, Arizona, Rothrock. A form common from South- 

ern Colorado to New Mexico and westward; distinguished from the original 

J. occidentalis of Oregon and California by its more squarrose growth, thin- 

ner branches, and smaller fruit. 

JUNIPERUS PACHYPHLCEA, Torr. Bot. Whipp. in Pac. R. R. Rep. 4, 142; 

Engelm. I c. 589.—A middle-sized tree, with spreading head and thick, 

fissured hark; branchlets slender; leaves elongated, often resiniferous on 

the back, with slightly denticulate margins; berries large, glaucous, many- 

seeded. 

An important tree in Western New Mexico (Fort Wingate, Rothrock, 

number 140, in 1874) and Northern Arizona; readily distinguished from 

all the other species by its bark, which Dr. Rothrock compares with that 

of the white oak, and others with the bark of pine. 

JUNIPERUS CALIFORNICA, Can*., var. UTAHENSIS, Engelm. Junip. 588.— 

More slender than the western type, J. CaUfornica, with thinner branches 

and smaller, not so strongly fringed leaves, often in twos; smaller, more 

globose berries; embryo with 5 cotyledons, as in the species. 

Camp Apache, Arizona, Gilbert, Rothrock. 

GNETACE.E. 

EPHEDRA ANTISYPHILITICA, C. A. Meyer.—Arizona and New Mexico. 

EPHEDRA TRIFURCA, Torr.—Arizona and New Mexico. 

ORCHIDE^E. 

MICROSTYLIS MONTANA.—Bulb 1' in diameter; stem G'-15' high, with 

2-3 broad sheaths at base; 1-2 oblong-lanceolate, obtuse leaves, tapering 

below into sheaths; flowers many, sessile in a narrow spike (which is 2-5' 

long), yellowish-white, without the ovary 1" long, each one subtended by 

an oval bract 1" long; sepals equal or nearly so, oval, rather obtuse; Up 

next the axis, somewhat triangular-ovate, conspicuously sagittate at base, 

but obtuse or occasionally notched at apex; lateral petals filiform (usually 

coiled up), somewhat longer than the sepnls : column, wry short, tapering to a 

point, rind trill} a very m'nvde tooth on cither side holer ; stigma a small depres- 
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sion or pit; anther near/// sessile, oftivo parallel cells, open ahorv, and free above 

from column, pollen masses tteo, not divided, or with a mere sideation, attacked to 

the minute gland on the tip of the column ; mature capsules 3-4" long, oval. 

It is particularly remarkable in having a dense spike of sessile flowers. 

Mount Graham, Arizona, at an elevation of 9,500 feet (734). It appears 

to be extremely rare. I am indebted to Mr. Watson for indicating the 

genus, and also for the information that the plant was probably undescribed. 

HABENARIA LEUCOSTACHYS, —1—Stem leafy; leaves oblong-lanceolate, 

obtuse ; spike long, densely flowered; bracts about as long as the flower. 

My specimen from Willow Spring, Arizona (269), shows a well-marked, 

hooded, posterior sepal, sucli as we might expect to find in //. difatata, but 

is without the dilated base to the lip and the trowel-shaped rosrelhun of the 

latter species; lip lanceolate, not longer than the somewhat curved spur. 

The locality whence this specimen was obtained was a very cold, damp one 

(even though in Arizona), at an altitude of 7,195 feet. 

HABENARIA HYPERBOREA, R. Br.—Colorado (965). 

HABENARIA DILATATA, Gray.—Colorado; in company with the above. 

Quite too near some forms of the above species, as the characters on which 

the distinctions are founded vary immensely. 

EPIPACTIS GIGANTEA, Dougl.—Nevada. 

GOODYERA MENZIESII, Liiicll.—Entirely in accord with the figure (Spi- 

ranthes decipiens, Hook.), 204, Hook. Fl. Bor. Amer., except that on either 

side of the base of the lip, in some of my specimens, there is a distinctly 

serrated crest. Other flowers from the same spike have a single crest 

in the median line. 

Mount Graham, Arizona, at 9,500 feet elevation (749). 

SPIRANTHES ROMANZOVIANA, Chamisso.—Mount Graham, Arizona, at 

9,500 feet elevation (752) ; Utah; Colorado. 

CORALLORHIZA MACR^I, Gray?—I name this specimen so with great 

doubt. It will more likely prove to be new, I think. It differs from the 

genuine C. Macrcei in its smaller flowers, short, thick column, spur short, 

thick, and truncate, the lip oval, and with a distinct auricle on either side 

at base. 

Mount Graham, Arizona, at 9,500 feet (750).—This peak appears to 



be especially a rendezvous of our more northern forms of Orchids. It is not 

unlikely that the summits of the White Mountains of Arizona still further 

north would show even a greater number. 

IRIS TOLMIEANA, Herb. Bot. Beechey.—South Park, Colorado, com- 

mon (967). Dr. Loew also collected an imperfect specimen from further 

south, probably New Mexico. 

SISYRINCHIUM MUCRONATUM, Michx. (S. Bermudiana, L., of Preliminary 

Report, 1874).—Regarded by Mr. Watson as distinguished from 8. Bermu- 

diana, L, " by its low and usually very slender habit, the scape always 

terminated by a single spathe sessile within the terminal longer bract, and 

the flowers small, with segments setosely mucronate and capsules globose" 

(Proc. Amer. Acad, xii, p. 277). My specimen (945) from Colorado has 

larger flowers, and is probably somewhat out of range; still I regard it as 

belonging to this form. 

SISYRINCHIUM BELLUM Watson (Proc. Amer. Acad. I c).—6-18' high; 

leaves narrow, smooth, shorter than the smooth stems; terminal bracts 

1-3' long, not longer than the peduncle; spathes 2, enclosing 4-7 flowers 

and maturing 2-4 capsules, which are somewhat obovate and transversely 

wrinkled when mature; seeds obtusely angled and distinctly roughened, 

about 10 to the cell, light purple; petals 4-6" long, toothed or slightly 

mucronate; stamineal column nearly 3" long and pubescent at the base. 

The stem is narrowly margined.—Zuni, New Mexico, 6,500 feet eleva- 

tion (171). 

SISYRINCHIUM ARIZONICUM, Rothrock, Bot. Gazette, vol. 2, p. 125.—1-2 

feet high; stem proper smooth, ancipital; leaves 6—12 indies long, 2-6 
lines wide, gradually attenuate into an acute point, 2-4 distinct white ribs 

in centre, and one or more less distinct toward either margin, minutely 

pruinose-glandular, slightly roughened on the margin; spathe of two 

lanceolate leaves regularly tapering to the top, somewhat shorter than the 

peduncles, of which each branch hears from 2-5 * must frequently 2); flowers 

yellow, 1-1V in diameter, bright yellow segments of the perianth broadly 

laiiCHulate;  anthers 6 lines long, linear, twice as lung as  the dilated fila- 
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ments, which are united about one-third their length ; style cleft half-way 

down into linear divisions; seeds (immature) oval or nearly round, mar- 

gined, on a funiculus longer than their diameter.—PLATE XXVI. Natural 

size. Fig. 1. Stamen, seen from outside. Fig. 2. The same, seen from 

inside the flower. Fig. 3. Style. Fig. 4. Flower, with perianth removed. 

Fig. 5. Mature capsule. All except the first enlarged about 5 diain.ni-. 

This handsome species (238) I discovered at Willow Spring, Arizona, 

at an altitude of 7,195 feet; grows in damp places. There are indications 

of its presence elsewhere in Arizona, and allied species are found in Mexico. 

AMAUYLLIDE2E. 

BY DB. GEORGE BNGELMAKN. 

AGAVE UTAHENSIS, Engelm., Bot. King's Report, 497; Engelm. Agav. 

in Trans. Acad. St. Louis, 3, 308.—Stemless; leaves suberect, or outer ones 

spreading, lanceolate, tapering from a broad base, concave, 6-12' long, 1-2' 

wide, not constricted above the base, very thick, hard, glaucous and rough, 

terminating in a long (1 inch) pale spine, with broad whitish teeth on the 

margin; flowering stalk 5-7° high, with a spike-like raceme of yellow 

flowers each 1' long, in pairs, or often in clusters of 4, on distinct pedicels; 

lobes 3 times longer than the funnel-shaped tube, which bears the stamens 

in the middle; filaments and style not much longer than the perigon; 

capsule oval subcylindric, about 1' long. 

Northern Arizona, BischofT, to Southern Utah. 

AGAVE PABEYI, Engelm. Agave, /. c. 311. (A. Americana, var. flati- 

folia, Torr. Bot. Mex. Bound. 213.)—Stemless; numerous short and broad 

(9-12' long and 3-3J' wide) leaves crowded around the base of the stalk 

pale, glaucous, with small, almost black, spiny, straightish teeth, and with a 

dark, horny margin toward the cuspidate tip, which terminates in a robust, 

somewhat triangular, black spine 1' in length; stout scape 8-12° high, 

bearing a large, branched panicle of cream-colored flowers over 2' in 

length; perigon deeply 6-parted; lobes twice as long as tube, which bears 

the long-exsert stamens in its throat; capsule broadly oval, sessile; seeds 

larger than in either of the other species. 
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"Western New Mexico and Northern Arizona; Rocky Canon, Roth- 

rock (274), in 1874. Parry, Bischoff, only fruit. Dr. Rothrock's observa- 

tions and very complete specimens enabled me to give a connected account 

of this species, of which fragments only had been known for many years. 

Rev. Mr. Greene noticed the abundant secretion of a sweetish liquid filling 

the tube, which has also been observed in other species. The rootstock is 

used as a substitute for soap by the natives, under the name of Amole, 

much like that of Yucca, and, when roasted, is considered a great delicacy, 

named Mezcal. 

AGAVE PALMERI, Engelm. Agave, I. c. 319.—Stemless; leaves lance- 

olate, 10-20' long by 2-2£' wide, attenuate into a slender, terete, narrowly 

channelled, brown spine; marginal teeth flexuous or recurved, dark brown; 

scape as in the last; panicle loosely branched; flowers 2' long; perigon 

whitish, lobes a little shorter than tube, stamens from' its middle, and, 

together with anthers and style, long exsert, purplish; capsule cylindric, 

stipitnte;  seeds small, roughish. 

Camp Bowie, Arizona, Rothrock (496), 1874; Palmer, in Southern 

Arizona. Similar to the last, but readily distinguished by its longer, nar- 

rower leaves and the other characters enumerated. Used for the same 

purposes as the last. 

ALISMACE.E. 

TRIGLOCHIN PALUSTRE, L.—South Park, Colorado (952). 

TRIGLOCHIN MARITIMUM, L.—Alkaline plains of South Park and San 

Luis Valley, Colorado (942, 951). 

NAIADES. 

POTAMOGETON GRAMINEUS, L., Var. HETEROPHYLLUS, Flies. South  Park, 

at 10,000 feet elevation (961).    No mature fruit. 

POTAMOGETON    PERFOLIATUS,   L.,   vai\   LANCEOLATUS,   Robbins! Twill 

Lakes, Colorado (960). 

POTAMOGETON MARINus, L.—Twin Lakes and San Luis Valley, Colo- 

rado (955). 

POTAMOGETON PECTINATTJS, L. (959). 

NAIAS MAJOR, Roth.—Huntington Valley, Nevada. 



TYPHACE^. 

SPARGANIUM EURYCARPUM, Engelm.—Swamps of the San Luis Val- 

ley (956). 

SPARGANIUM SIMPLEX, Huds.—Twin Lakes (957); swamps of the San 

Luis Valley (958). 

LILIACE^E. 

FRITILLARIA ATROPURPUREA, Nutt.—Nevada. 

FRITILLARIA PUDICA, Spreng.—Nevada. 

LILIUM PHILADELPHICUM, L.—Central Colorado. 

LLOYDIA SEROTINA, Reich.—South Park, Colorado (943). 

CALOCHORTUS NUTTALLII, T. & G.—Utah; also a small-flowered form 

from Fort Wingate, New Mexico (148). 

CALOCHORTUS GUNNISONI, Watson (vol. v, King's Report, p. 348).— 

Central Colorado (941); also Eastern New Mexico. 

LEUCOCRINUM   MONTANUM, Nutt,—Clear Creek Canon, Colorado (944). 

ALLIUM CERNUUM, Roth.—South Park, Colorado (948). 

ALLIUM ATRORUBENS, S. Watson (King's Report, vol. v, plate xxxviii).— 

Nevada. 

ALLIUM RETICULATUM, Fras.—Denver, Colo. (946). 

ALLIUM MUTABILE, Mx.—South Park, Colorado (947); Willow Spring, 

Arizona, 7,195 feet elevation (237). 

ALLIUM SCAPOSUM, Benth.—Small-flowered form from White Mount- 

ains of Arizona, at 8,200 feet elevation (197). Vol. v, King's Report, 

plate xxxviii, figs. 10 and 11. 

ALLIUM ANCEPS, Kellogg.—Mineral Hill, Nevada. 

CAMASSIA ESCULENTA, Lindl —Independence Valley, Nevada. 

MILLA BIFLORA, Cav.—Southern Arizona at 5,550 feet elevation (523). 

ECHEANDIA* TERNIFLORA, Ortega.—Smooth, G'-2° high; linear leaves 

e flowers, on jointed 
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hardly as long as the scape; flowers 8" in diameter, dark orange-yellow, 

on pedicels jointed at or Mow the middle; seeds 4-7 in each cell, black. 

Stamens shorter than the style. From the descriptions and from the 

scanty material at my command, I infer that this is an excessively variable 

plant.—Southern Arizona (537). 

SMILACINA STELLATA, Desf.—Utah, and South Park, Colorado (953). 

YUCCA* BACCATA, Torr.—A stout species, northward stemless, south- 

ward with a lowr or higher trunk; leaves rigid and rough, 1-3° long, 1-2' 

wide, with a stout terminal spine, the margin with few but thick fibres; 

panicle oval, almost sessile, with large, thick, whitish bracts; flowers mostly 

large, 2-3' long; fruit pendulous, pulpy, containing numerous thick seeds.— 

Bot. Mex Bound 221; Engelm. Trans. Ac. St. Louis, 3, 44. 

Arizona (only fruit collected) to New Mexico and South Colorado, 

extending into Southern California and Northern Mexico.—One of the 

coarsest-looking species of this beautiful genus, remarkable especially for 

its pendulous, edible fruit, which are called dates or bananas by the settlers, 

and are eaten by the Indians and others. 

YUCCA ANGUSTIFOLIA, Pursh.—A stemless or almost stemless plant, with 

very rigid and sharp-pointed, linear, sparingly filamentose leaves 1-2° long 

and 3-6" wide; raceme almost simple, spike-like, sessile; flowers usually 

greenish-white; dry capsule erect, large (2J-3' long and half as wide), open- 

ing with three valves through the dissepiments, each usually splitting again 

at tip; seeds very thin, flat, 5-6" in diameter.—Engelm. I c. 50. 

Santa Ft*, New Mexico, Rothrock {GQ), and from the Missouri plains to 

Texas and Arizona. 

A more showy variety is f3. elata, Engelm. I. c, with a trunk several feet 

high, very rigid, glaucous leaves, often almost without fibres on the edge; 

an expanded brandling panicle, with larger, showy, white flowers.—Camp 

Grant, Arizona, Rothrock (382), and Dr. Palmer. 

VERATRUMf ALBUM, L.—Mount Graham, Arizona, at 9,500 feet eleva- 

tion (395);  Utah. 

*Dr. Engelmaiiu has kuuUy furnislied tin- portion on Yucca. 
t This specimen was first named as above. Since this, however, Mr. Watson has marked a speci- 

i « i forth, l'h id V id Nat -• iMtsasliTdlmCi !',.„ \,:uw Durand In vol. v, King's Report, p. 
344, he regards Durand's species as a more loosely panic-led form of l'< nt/ruHI album, L... and also consid- 
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ZYGADENUS GLAUCUS, Nutt,—Colorado (950). Also from the Mogollon 

Mesa of Arizona a form corresponding well with the description and with 

other specimens, save in the shape of the gland, which extends across the 

lobes of the perianth, but has sometimes no upward heart-shaped divisions 

whatever (103), Loew. The shape of the gland, I am convinced, is (jnite 

too inconstant to serve as a specific test. A specimen from Anticosti Island 

has exactly the gland of Z. Fremontii, Torr., and yet is in all other respects 

a good Z. glaucus. 

ZYGADENUS ELEGANS, Pursh (Fl. N. Am. vol. 1, p. 241).—1-2° high, 

slender, upper leaves few, one or two somewhat elongated but not exceed- 

ing the stem; lower leaves narrow (4-6" wide), equal to or exceeding the 

stem; pedicels in the developed flower 8-12" long, slender, exceeding the 

narrowly lanceolate, thin, veined bracts; flowers "white" or yellowish- 

white, 8-10" in diameter; divisions of perianth oblong, obtuse, longer than 

the stamens; racemes often paniculate at base; oblong ovules in two rows, 

20-25 in each cell. In my specimens of this species, the glands are usually 

deeply and obtusely two-lobed, with the lobes entire and the veins indis- 

tinctly seen. In a specimen of Z. cliloranthus, Rich, (for which species 1 at 

first took this), from Fort Yukon, Alaska, the glands are less deeply lobed, 

with the lobes truncate and distinctly toothed, and the veins quite plainly 

seen. Not only do these shapes and divisions differ in the same species, 

but often markedly in the same flower. 

By Pursh, the flower is said to be white, the petals acute, and the 

gland cinnabar-colored, in which points my specimens certainly do not agree 

with the description. Mr. Watson, on comparing this with the plants in the 

Cambridge herbarium, names it as above; and I do not hesitate to accept 

his determination —Mogollon Mesa, Arizona, Loew (103); Willow Spring, 

Arizona, at 7,195 feet elevation (243). 

ZYGADENUS NUTTALLII, Gray.—Apex, Colorado (944). 

Comparing tbo sp.-::i:ii. ,,:.•;. t'roiu M :;,r < 
o have much longer (relatively) and more deli 
le retase at the apex, giving tin-in, n-hrti fully o 
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DASYLIRION* GRAMINIFOLIUM,! Zucc.—Caudex 4° high; scape 8-10° 

high, 2' in diameter; leaves 2° long, 6-10" wide, spiny serrated; spikes of 

the flowering panicle subtended by lanceolate, clasping bracts; perianth 

white or whitish; filaments much exceeding the lobes; embryo cylindrical, 

in the centre of a hard, horny albumen and nearly as long; fruit wThitish, 

with a purple tinge, conspicuously 3-winged.—Southern Arizona (329, 655). 

DASYLIRIUM ERUMPENS, Torr.—Caudex and scape 6° high; leaves 

linear, 2-3° long, 4-G" wide at base, and regularly tapering to the tip, semi- 

terete below, channelled above, edges rough; fruit 3-lobed, 3-celled, and 

not winged (but appearing so from the diverging cells), broader than long, 

thin, membranous, and burst by the maturing seed; the sheathing bract at 

base of each primary branch attenuate into a long filiform tip.—Rocky 

Canon, Arizona (^278). 

This my friend Mr. Watson has named IAndheimerianum, but it cor- 

responds BO well in its fruit and leaves that I have named it as above. 

JUNCE^E. 

BY DR. GEORGE ENGELMANN. 

JUNCUS BALTICUS, Deth., y. MONTANUS, Engelm. Revis. June, in Trans. 

Acad. Saint Louis, 2, 442.—A smaller inland form of this species, with 

nearly equal segments of the perigon, longer, beaked capsule, and slender, 

pointed seeds.—Colorado; New Mexico to Nevada; Rothrock (23). 

JUNCUS TRIGLUMIS, Linn—Csespitose, with short subulate leaves, chan- 

nelled near the base; naked stems 3-5' high, bearing a terminal head of 2 

or 3 flowers, enclosed in large broad bracts; obtusish sepals shorter than 

the oblong, obtuse, mucronate capsule; filaments many times longer than 

the small anthers; large seeds loosely enveloped in the striated coat, appen- 

rln>ters. Ilk.- the males;  ov;i 

tDasylirion gruminifiAunn.Zwt 
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daged at both ends.—Twin Lakes, Colorado (J. Wolf), and generally on 

the alpine summits of the Rocky Mountains and northward; also in 

Europe 

JUNCUS CASTANEUS, Smith—Stems from a creeping rliizoma, about a 

span high, naked or with one or two leaves; basal leaves shorter than the 

stem, rather stout, channelled below, nearly terete upwards; single or few 

large, few-flowered heads generally from a foliaceous sheath; deep brown 

flowers J' long; anthers half as long as filaments; prismatic capsules much 

longer than flowers ; seeds J", or with the appendages 1£" long.—Mosquito 

Pass, Colorado, J. Wolf (933), and generally on the alpine heights of the 

Rocky Mountains, to the northwest coast, and in similar regions of the Old 

World. A very conspicuous form; flowers and seeds among the largest in 

the genus. 

JUNCUS TENUIS, Willd.—Throughout Colorado and New Mexico.— 

Rothrock (45), in 1874. 

JUNCUS BUFONIUS, Linn.—San Luis Valley, Colorado. 

JUNCUS LONGISTYLIS, Ton*. Bot. Mex. Bound. 223; Engelm. June. 

453.—Caespitose, stoloniferous plants, with flat, grass-like leaves, erect 

stems 1-2° high, bearing large, few-flowered heads, single or several in an 

elongated, strict panicle; flowers 2£-3" long, with ovate-lanceolate, acute 

sepals, of nearly equal length; anthers much longer than the filaments; 

prismatic capsule obtuse, mucronate, about as long as sepals; seeds ovate, 

abruptly pointed at both ends, striate-reticulate.—Rocky Mountains to 

California; Twin Lakes and South Park, Colorado, Wolf; Santa Fe\ Roth- 

rock (1005), with fewer and larger heads, and Ash Creek, Arizona (308), 

with smaller, few-flowered heads in a panicle 3-5' long. 

JUNCUS MAEGINATUS, Rostk.—Camp Lowell, Arizona, Rothrock (711), 

the most western locality known for this species. A form with all the 

sepals acute and aristulate. 

JUNCUS NODOSUS, Linn., var. MEGACEPHALUS, Ton*.—San Luis Valley, 

Colorado, J. Wolf; Rothrock (174), from Zuni, New Mexico. 

JUNCUS MEETENSIANUS, Bong.—Stems caespitose, from a stout creeping 

rliizoma, a span to a foot high, weak, compressed, leafy; leaves compressed 

from the sides, indistinctly cross-partitioned, mostly auricled at the sheaths; 
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heads few, rather large, deep brown or blackish; flowers about 2" long, 

outer sepals acute, inner mostly shorter and obtuse, mucronate, rarely 

similar to the outer ones ; stamens 6, or sometimes 3 ; filaments as long as 

anthers, or longer; ovary and capsule obovate, obtuse, abruptly pointed 

by the short style; seeds obovate, short-tailed at both ends.—Highest 

mountains of Colorado; Mosquito Pass; Twin Lakes, Wolf; and north- 

westward to Alaska. 

JUNCUS XIPBIO]DES, E. Meyer, var. MONTANUS, Engelm. June. 1. c. 

481.—Stems flattened, ^-1£° high, with laterally compressed, slightly cross- 

partitioned leaves, mostly auriculate at sheaths; heads few, many-flowered, 

light <>r darker brown; flowers smaller than in the last; all sepals acute, 

inner ones shorter; stamens 6 ; capsule oval, rostrate, about as long as 

sepals ; seeds oblanceolate, and pointed at both ends. 

Sierra Blanca, Arizona, Rothrock (808), at 12,000 feet altitude, and 

through the Rocky Mountains to California and Oregon. Our specimens 

show only 1-3 heads, but at Zufii, New Mexico, Dr. Rothrock collected a 

form (170) over 2° high, with few- (3-5-) flowered heads in compound 

panicles; sepals very acute, of equal length; anthers half as long as filaments; 

capsule (immature) rostrate. This form seems to stand near the original 

type from the Pacific coast, or to form a transition from it to J. oxymeris. 

COMMELYNETE. 

TRADESCANTIA VIRGINICA, L.—The narrow-leaved forms (372, 118), 

New Mexico; also Camp Grant, Arizona. 

CYPERACE.E. 

CYPERUS NUTTALLII, TOIT.—A small form, with three stamens and three 

stigmas.—Sanoita Valley, Southern Arizona (599). 

CYPERUS INFLEXUS, Muhl.—San Luis Valley, Colorado (979), and 

Southern Arizona (GOO a, 602, 369). 

CYPERUS SCHWEINITZII, Torr.—Colorado; also Willow Spring, Arizona, 

at 7,500 feet elevation. 

CYPERUS CEPHALANTHUS, Torr.—Culm sharply 3-angled; angles decid- 

edly rough; sides higpidly pubescent; leaves shorter than the stem, rough- 



CATALOGUE. 275 

margined, 3-4" wide (radical, and toward lower part of the stem); invo- 

lucre 3-leaved, leaves much exceeding the umbel; 3-4 rays of the umbel 

erect, many 8-14-flowered spikelets agglomerated into an oblong head; 

scales ovate, obtuse, 7-9-nerved, sides brown and midrib green: the bracts 

subtending the spikelets setaceous, nearly as long as the spikelet; achenia 

triangular-ovate, somewhat shorter than the scales; stigmas 3; stamens 

3.—Sanoita Valley, Arizona (600, 601). 

CYPERUS ROTUNDATUS, L., var. HYDRA, Gray.—Nevada. 

CYPERUS PHYMATODES, Muhl. (<7. repens, Ell.; Bot. Mex. Bound.).— 

Southern Arizona (365, 400 a). 

HEMICARPHA SUBSQUARROSA, Nees.—A luxuriant specimen from Camp 

Lowell, Southern Arizona (715). It appears to me as though this genus 

rests on insufficient foundation, the inner scale being so often reduced to a 

minimum, and at together. 

ELEOCHARIS PALUSTRIS, R. Br.—Camp Grant, Arizona, furnishes a 

specimen (380) with the bristles shorter than the achenium; San Luis 

Valley, Colorado (927, 977). 

ELEOCHARIS ACICULARIS, R. Br.—Alkaline flats of San Luis Valley, 

Colorado (928).    Bristles twice as long as the achenium. 

SCIRPUS PAUCIFLORUS, Lightfoot.—Twin Lakes, Colorado (926). 

SCIRPUS PUNGENS, Vahl.—Denver (925), and Gila Valley, Arizona, at 

3,080 feet elevation (336).    Nevada. 

SCIRPUS VALIDUS, Vahl.—San Luis Valley (930); Western New 

Mexico, at 6,500 feet elevation (104, Loew); also Arizona (330 a), with 

bristles to fruit longer than achenium; and Nevada. 

SCIRPUS MARITIMUS, L.—Nevada. 

ERIOPHORUM POLYSTACHYON, L.—Twin Lakes (968). 

FIMBRISTYLIS CAPILLARS, Gray.—Southern Arizona (611, 624). Quite 

variable in size and in shape of fruit. 

CLADIUM EFFUSUM, Torr.—Culms nearly terete, 3-7° high; elongated, 

linear leaves acutely serrate on back and margin; spikes small, several in 

a cluster, forming large, loose panicles; scales 4-7, the lowest empty, 

the top one with a perfect flower, and the one below it with a Btaminate 

flower.—Nevada. 
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KOBRESIA* SCIBPIKA, Willd.—Csespitose, 5-8' high; leaves shorter than 

the stem, the few small brown spikelets clustered into a short terminal spike; 

lower flowers are female, and the upper ones male.—Colorado. 

CAREX| GYNOCRATES, Wormsk.—Mosquito, Colorado (1000); Twin 

Lakes, Colorado, Professor Wolf 

CAREX SCIRPOIDEA, Mx.—South Park, Colorado (1002); Mosquito, 

Colorado; Professor Wolf. 

CAREX POLYTRICHOIDES, Muhl.—Twin Lakes, Wolf (1004). 

CAREX OBTUSATA, Lilij.—South Park, Colorado (1003). 

CAREX LYONI, Boott.—Twin Lakes, Colorado (1001). 

CAREX SICCATA, Dew.—South Park (1009); Mosquito, Colorado 

(1008). 

CAREX DOUGLASII, Boott.—Santa Fe\ N. Mex. (31); Denver (1010). 

Var. MINOR at Twin Lakes (1011). 

CAREX G-AY ANA, Desv.—1-2° high, slightly scabrous above; leaves 

1-2" wide, shorter than the culm; spikes ovate or oblong, of numerous 

crowded spikelets, the lower sometimes compound, dioecious, or male with 

a few female flowers, or female with a few male flowers, naked or with 

one or two clasping setaceous bracts shorter than the spike; perigynia 

dark chestnut-colored, shining, plano-convex, tapering to a very short coni- 

cal beak, whitish at the nearly entire orifice, serrate above on the obtuse 

margins, marked in front toward the somewhat cordate base with a 

longitudinal furrow and a few nerves, nerveless on the back, the walls thick 

and spongy; stigmas 2; scale chestnut-colored, more or less hyaline on the 

margins, ovate-acuminate, cuspidate, longer than the perigynia; achene 

orbicular, dark chestnut.—Willow Spring, Arizona (232) ; South Park, 

Colorado (225, 383, 384, very young). Otto Boekeler, in the Linnaea, vol. 

39, p. 54, quotes C. Gayana as a synonym of C. divisa, Huds. But the 

often dioecious spike of Gayana, its few-nerved, furrowed perigynium with 

•KOBRESIA, Willd.—"Perennial herbs, with grass-like leaves, radical or sheathkg the sterna at 
the base. Spikelets sessile in a terminal spike, simple or rarely branched at the base, with a glume-like 
bract ander each spikelet. In each spikelet the lowest glnme encloses an ovary with a long trifid style, 
the next one, or rarely 2 glumes, enclose 3 stamens, and there is often a small rudimentary glume or awn 
terminating the axis. Some spikelets have only one glume, enclosing an ovary, aud some, near the end 
of the spike, have only one glume with 3 stamens."—Bentbam's If 1 !,,ia, p. 904. 

tCAREX.—For the following careful elaboration of this genns, I am Indebted to Mr. V 
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obtuse margins and nearly entire beak, appear to distinguish it from ilicisa, 

which lias a bidentate, many-striate perigynium, wing-margined above. 

CAREX MARCIDA, Boott—Twin Lakes (1012); Santa Fe, N. Mex. 

CAREX VULPINOIDEA, MX.—Tanks 26 miles south of Camp Apache, 

Arizona (267) 

CAREX MURICATA, L.—Santa Ft', N. Mex. (46, is a very small form). 

Var. GRACILIS, Boott (C. Hookeriana, Dew.), South Park, Colorado (1006). 

CAREX STENOPHYLLA, Wahl.—South Park (1012). 

CAREX TENELLA, Schk.—Twin Lakes (1016). 

CAREX CANESCENS, L.—Twin Lakes (1017) (1018 possibly C. canescens, 

Blytt). 

CAREX ECHINATA, Murray (0. stellulata, Good.) (1018 in part).—Twin 

Lakes; also (214) from Willow Spring, Arizona, at 7,400 feet. 

CAREX LIDDONI, Boott.—Colorado (1030 and 1031); Mount Graham, 

Arizona, at 9,000 feet elevation (427). Dr. Boott founded this species 

on specimens brought from the Columbia River by Dr. Scolder, and 

noticed its affinity to C. arida. It has since been found to have a wide 

range at the West, and to be very variable, approaching C. leporina, L. 

CAREX LEPORINA, L.—Colorado, Wolf (1024, 1025). 

CAREX FESTIVA, Dew.—Mosquito, Colorado (1020); Mount Graham, 

Arizona, at 9,0^0 feet (430). 

CAREX ADUSTA, Boott.—Colorado, Wolf (1028, 1029). 

CAREX RIGIDA, Good. (C. vulgaris, Fries, var. alpina, Boott.)—Chiri- 

cahua Creek, Arizona; also Mosquito, Colorado (1035, 1036), Wolf. 

CAREX VULGARIS, Fries.—Twin Lakes, Colorado (1039.) 

CAREX AQUATILIS, Wahl—South Park (1034). Var., Twin Lakes 

(1037, 1038, Wolf), 18' high, very slender, with 1-2 male and 1-2 linear- 

clavate, loosely flowered, exsertly pedunculate female spikes; bracts shorter 

than the culm; perigynia (very young) obovate, nerveless, abruptly ter- 

minated by an extremely short, entire beak, broader and shorter than the 

lanceolate purple scales which have a pale midrib. 

CAREX JAMESII, Torr.—Denver, Colorado (1032); Willow Spring, Ari- 

zona, at 7,195 feet (216). (No. 245, from Willow Spring, resembles C. 

acuta, L., but the bracts are shorter and the perigynia bidentate.) 
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CAREX DECIDUA, Boott.—Willow Spring, Arizona, at 7,195 feet eleva- 

tion (233), Rothrock. 

CAREX BUXBAUMN, Wahl.—Twin Lakes, Colorado (1042). 

CAREX ATRATA, L.—South Park (1046). Var NIGRA (C. nigra, All.)— 

Oro City, Colorado (1047). Var. OVATA (C. ovata, Rudge.)—South Park 

(1050, 1051). Var. from Mount Graham, Arizona, at 9,000 feet (431), 

with cylindrical spikes on elongated weak peduncles. 

CAREX ALPINA, Sw.—South Park, Wolf (1013). 

CARLX PARRYANA, Dew.—Smoothish, 4-18' high; leaves $' wide, with 

revolute margins, tapering to a long slender point, shorter than the culm; 

spikes oblong or cylindrical, either single, dioecious, or 1—4, the uppermost 

much the largest, about V long, male, or female with scattered male flowers, 

the others female; bracts 1-2, slender, the lowest shorter than the culm, 

with connate purple auricles forming a short (1-2" long) sheath ; perigynia 

triquetrous, broadly ovate or obovate, emarginate, serrate-ciliate on the 

margins above, about the length of the broadly ovate, obtuse, mucronate, 

purple scales with hyaline margins; nerves 2, marginal; stigmas 3; acliene 

obovate, triquetrous.—South Park (1040, 1041). 

CAREX AUREA, Nutt.—Twin Lakes, Colorado (1052-1057). Willow 

Spring, Arizona, at 7,195 feet (215); a tall form, with short bracts. 

CAREX ROSSII, Boott.—Twin Lakes (1058). 

CAREX CAPILLARIS, L.—South Park (1059). Var. ELONGATA, Torr., 

Twin Lakes (1060). 

CAREX LANUGINOSA, Mx.—Twin Lakes (1061, 1062). Willow Spring, 

Arizona, at 7,195 feet (241). 

CAREX ARISTATA, R. Br.—A single specimen without number or ticket. 

CAREX sp.f (1064), Colorado.    Too young to determine. 

CAREX UTRICULATA, Boott.—Twin Lakes, Colorado (1069) (1068, 

with more globular fruit, resembling C. ampullacea, Good., common in the 

Eastern States).    Var. GLOBOSA, Olney, Sierra Blanca, Arizona (806). 

CAREX VESICARIA, L., var. ALPIGENA, Fries. (G. saxatilis, L.; G. putta, 

Good.; G. GraJiamii, Boott.)—6-24' high, sharply angled, rough above; 

leaves 2" wide, shorter than the culm, tapering to a long, triquetrous apex ; 

male spikes 1-2, about 1' long, female 1-3' long, 3" wide, oblong or cylin- 
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drical, subremote, the lowest neduncled: perigynia shining, pale or purple, 

oblong-ovate, tapering to a cylindrical bidentate beak, nerveless or faintly 

nerved, twice the length of the scale; scales purple, with pale nudncrve, 

male oblong obtuse, female ovate acute; bracts leafy, clasping, longer than 

the culm, evaginate, or occasionally there is below the fertile spikes an 

empty bract with a vagina A-l' long;  stigmas 2-3 (1071-107*2, 1070). 

Drejer, Revista Critica, p. 57, says that the Greenland specimens of pnlla 

are two or three times larger and more robust than Iceland ones, occurring 

with 1-3 approximate or very remote round ovate, acutish or elongated 

cylindrical, obtuse female spikes; with scales obtuse, shorter, or acute, 

longer than the perigynia; stigmas 2-3. In the Linn. Trans., Dr. Boott 

states that Lapland specimens in the Linnaean Herbarium and the descrip- 

tion in the Flora Lapponica prove C. pulla, Good., to be the original C. sax- 

atUis of Linnaeus, but that afterwards Linnaeus in the Flora Suecica and 

the Species Plantarum confounded it with ('. rhjhla. Good, which has since 

with European botanists generally borne the name of saxatUis. Hooker 

and Arnott in the British Fl. consider C. Grahamii to be a variety of the 

original saxatUis of Linnaeus. Anderson, Cyper. Scand., names it C. vesica- 

ria, var. dichroa. Dr. Boott finally thought it to be the var. alpigena. Fries, 

of vesicaria. 

The following, belonging to the vesicaria group, with immature fruit, 

do not admit of accurate determination or full description. 

CAREX sp.l, probably new, 2° and over high, pale, slender, smooth 

and spongy at bottom, slightly scabrous above; leaves 3" wide, much 

exceeding the culm; male spikes 3-4, If inches long, contiguous (in one 

specimen male spikes 4, distant, occupying a space of 4' on the culm); 

female spikes 3-4, oblong cylindrical, 1-2' long, |' wide, 1-3' below the 

male, and 1-5.1' apart, the uppermost sometimes staminate at top and at 

bottom, the lowest on short peduncles: bract of lower male spike filiform, 

exceeding its spikelet; bracts of female spikes evaginate, clasping con- 

duplicate at base, much longer than the culm: perigynia (very young) 

widely spreading, ovate, with a rather long, cylindrical, sharply toothed 

beak, conspicuously nerved; scale 3-nerved, purple, with pale midnerve, 

the male oblong-linear, obtuse, female lanceolate or lanceolate-ovate, taper- 
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ing to a rough point, shorter than the perigynia; 4 specimens of the Expe- 

dition collection received from Washington without number or ticket. 

CAEEX sp.f—1J° high, smoothish; leaves (broken) J' wide; bracts 

evaginate, the lower male filiform, exceeding the spikelet, the female broad, 

plane, exceeding the culm; male spikes 3-4, overlapping, uppermost 1' long; 

female spikes 1-2, oblong or cylindrical, 1' long, 3" wide, 1-3' below the 

male, 1-2' apart, occasionally with an empty bract 4-8' below the spikes; 

perigynia (very young) ovate, spreading, tapering to a cylindrical beak, 

with short teeth, delicately nerved; stigmas 3 ; scales 3-nerved, purple, with 

pale margins and midnerve, the male oblanceolate obtuse, the female lan- 

ceolate or ovate, shorter than the perigynia; vagina of empty bract 6" long.— 

Willow Spring, Arizona, Rothrock (231). 

CAREX sp.?—2C high or more, stout, glaucous, smooth and spongy 

below, slightly scabrous above, and with the leaves thickly nodose-reticu- 

lated; leaves 3" wide, much longer than the culm; male spikes 4, over- 

lapping, about 1' long, rarely with a few female flowers at top and at bot- 

tom; female spikes 2, f-lj' long, §' wide, about 9" below the male, 1-4' 

apart; sometimes staminate at top, the lowest on a short peduncle; bracts 

of the lowest male spike shorter than the culm, clasping, with connate pur- 

ple auricles; bracts of the female spikes much longer than the culm, with 

vaginae J-J' long. In the vagina of the lowest spike, the lamina opposite 

the bract is extended above to an obtuse point. Below the female spikes 

there is sometimes an empty bract with a vagina 9" long; perigynia (very 

young) squarrose, broadly ovate, abruptly ending in a stout, cylindrical, 

obliquely cut, minutely toothed, strongly nerved beak, purple at the orifice ; 

stigmas 3; scales 3-nerved, purple, with pale midnerve, the male oblong 

linear, obtuse, the female lanceolate acute, as long as the perigynia. The 

pale fruit and purple scales give the female spikes a variegated appear- 

ance.—Colorado (460). 

CAREX sp.?—Culm and leaves as in the last; male spikes 3-4, contigu- 

ous, the upper 1-2' long, naked or rarely the lower with a filiform, clasping 

bract exceeding its spikelet; fertiTe spikes 2, narrow-cylindrical, often stami- 

nate to near the base, 1J-2' long, 1-2J7 below the male, and about 2' apart, 

sometimes with a lower, 4-V distant, empty bract, the upper sessile, the lower 
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in a short, included peduncle; perigynia ovate, nerved, tapering to a cylin- 

drical beak, with short teeth; bracts of female spikes evaginate, clasping, 

or of the empty bract with a vagina 6" long, exceeding the culm: scales 

3-nerved, purple, with pale margins and midnerve, the male linear-oblong, 

acutish, the female lanceolate, tapering to a sharp rough point, longer than 

the perigynia.—Saguache Creek, Colorado, Wolf (1065). While the culm, 

leaves, and male spikes in these specimens are fully developed, the female 

spikes appear to have been arrested in their growth. In the disposition of 

the spikes, they resemble aristata, but the short teeth of the perigynia 

exclude them from that species. 

GRAMINE^. 

By GEORGE VASEY, M. D. 

ALOPECURUS ARISTULATUS, Michx.—Twin Lakes, Colorado, 1873 (1073); 

Santa Fe, N. Mex., 1874 (32). Varies much in the length of the awn, which 

is sometimes shorter, sometimes longer than the palet,—sometimes, indeed, 

as in No. 390, Palmer, 1868, twice as long as the palet, in which case it 

is hardly to be distinguished from A. geniculates, L., of which it is consid- 

ered a variety by Steudel. There is an equal variation in the stoutness of 

the culm. 

PHLEUM ALPINUM, L.—Twin Lakes and South Park, Colorado, 1873 

(1074). 

HILARIA* CENCHROIDES, H. B. K—Culms stoloniferous, 1 foot or less 

high, frequently rooting at the pubescent nodes; leaves flat, narrowly linear; 

spike terminal; rachis flattened, flexuous, of 8-10 joints; spikelets in threes, 

which are connate at the base and alternate on the rachis.—Sanoita Valley, 

Arizona (595). 

VILFA CUSPIDATA, TOIT.—Twin Lakes, Colorado, 1873 (1075, 1076). 

In some specimens, the glumes are acute and in others obtuse;  indeed, 

•HILAKIA, H. B. K.—Panicle spike-like, spikelets sessile, iu threes, which are connate at the base, 
the two anterior ones male and from 1- to 3-flowered, the posterior female and 1-flowered. Male flowers: 
glumes 2, unequal, the lower one bifid and aristate, the upper one emarginate a 

, unequally 2-lobed. aristate between 
d into a long neck, inferior one 3-nerved, superior one 2-nerved ; styles 2; grain oblong, c 
between the 2 valves. 
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there seem to be no good characters to distinguish this from Vilfa depau- 

perate, Torr. 

VILFA MINIMA, Vasey.—Culms erect, 1-1 J' high, branched at the base, 

slender; spikes simple, few-flowered, terminal and lateral, the lateral ones 

partly enclosed in the loose sheaths; flowers alternate, half a line long, 

pointed; glumes membranaceous, obtuse, about half as long as the flowers; 

palets nearly equal in length; leaves mostly radical, short (J-JOJ strongly 

nerved; lower sheaths inflated. This diminutive grass appears to be 

annual, very slender and delicate.—On wet, sandy shores around Twin 

Lakes, Colorado, 1873 (1077), appears somewhat like V. depauperata, var. 

filiformis, but is distinct.—PLATE XXVII. Fig. 7. Plant, natural size. 

Fig. 8. Flower, magnified 15 diameters. Fig. 9. Cross-section of stem, 

greatly magnified. 

VILFA (SPOROBOLUS) CRYPTANDRA, Torr.—Nevada, Arizona, and Utah, 

1871, and 1872 ; Arkansas Valley, 1873 (1078). Var. FLEXUOSUS, Thurb., 

Nevada and Arizona, 1871 and 1872. In the variety, the panicle is longer 

and more slender, and the branches are capillary and flexuous. 

VILFA (SPOROBOLUS) AIROIDES, Trin. (Watson's Botany 40th Parallel).— 

Called salt-grass and used for pasturage. Grows in alkaline soil. Nevada, 

1871 and 1872; Colorado, 1873 (1079); Deer Springs, Arizona, 1874 

(185); Albuquerque, N. Mex., 1874 (122) ; Sulphur Springs, Arizona, 1874 

(550). The leaves of this species and also of the preceding furnish a 

strong fibre, which might be utilized in making paper or cordage. 

VILFA (SPOROBOLUS) ASPERIFOLIA, N. & M.—Nevada and Utah, 1871 

and 1872; Cottonwood Creek, Colorado, 1873 (1081;; Saguache Creek, 

Colorado, 1873 (1082); Sanoita Valley, Arizona, 1874 (692). No. 1082, 

from Colorado, is a very luxuriant form, in which many of the specimens 

have 2-3-flowered spikelets. Many of these have the grain affected with 

a black smut.    No. 692 is a long-stemmed, procumbent form. 

VILFA (SPOROBOLUS) RAMULOSA, H. B. K. (Watson's Botany of the 40th 

Parallel).—Saguache Creek, Colorado, 1873 (1080). 

VILFA TRICHOLEPLS, Torr. (Synopsis of Flora of Colorado).—Mount 

Graham, Arizona, 1874 (745); Sierra Blanca (801). Called bunch-grass 

in Arizona ; makes an excellent forage (Dr. Rothrock). 
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VILFA RIGENS, Trin. ?—Culm erect, 2-3° high, simple; leaves rivet, 

coriaceous, convolute, pungent; radical ones very long (1 or more); 

panicle strict, erect, 1-1£° long, interrupted below, the base frequently 

included in the upper sheath; rays short, appressed, Auriferous to the 

base; spikelets 2" long, smooth; inferior glume one-fourth shorter than 

the valve.    Arizona, 1871 and 1872. 

AGROSTIS PERENNANS, Tuck.?—Wet ground among the timber; Colo- 

rado, 1873 (1085). 

AGROSTIS SCABRA, Willd.—Low ground, Twin Lakes, Colorado, 1873 

(1083); South Park, Colorado, 1873 (1084); Willow Spring, Arizona, 1874 

(225).    A very slender form. 

AGROSTIS EXARATA, Trin. (Watson's Botany 4<>th Parallel).—Twin 

Lakes, Colorado, 1873 (1086); ('amp Apache, Arizona, 1ST I (258). 

AGROSTIS VERTICILLATA, Vill.—Root fibrous, culm procumbent, genic- 

ulate at the rooting or ascending nodes, sheaths smoeth or pubescent, ligule 

1-2" long; leaves lanceolate-linear, 1-3' long, 1-3" bread, scabrous on 

the margins and above, rarely glabrous; panicle dense, 1-4' long, more 

or less interrupted below; rays more or less verticillate (3-8 together), at 

the base branching and densely floriferous; glumes acute, nearly equal, 

1-nerved; palets subequal, awnless, ^ to \ shorter than the glumes.—Camp 

Bowie, Arizona, 1874 (449); Central New Mexico, 1874 (114). 

AGROSTIS VULGARIS, With.—Twin Lakes, Colorado, 1873 (10&7); 

probably introduced. 

MUIILENBERGIA DISTICHOPHYLLA, Kunth—Root firm, fibrous; culm 

erect, 3-4° high, smooth, compressed, sheathed at the base by the dis- 

tichous, coarse sheaths; leaves very long, rigid, Hat or somewhat involute. 

compressed at the base, scabrous on the margin and keel: panicle often 

1° or more long, contracted; rays solitary, thin, appressed, branched; 

glumes subequal, scabrous on the back, shorter than the palets: inferior 

palet 3-nerved, short pilose on the margin below; apex prolonged into a 

bristle 2J to b" long; superior palet 2-nerved. The awn is wanting in 

some forms.—Rocky Cailon, Arizona, 1*74 (282); an awnless form (283). 

MUHLENBERGIA TEXANA, Thurb. (Synopsis of Flora of Colorada, p. 

144).—Arizona, 1871; Cienega, Arizona, 1874 (574). 
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MUHLENBERGIA PUNGENS, Thurb. (Proc. Acad. Phil. 1863, p. 78; 

Synopsis of Flora of Colorado, p. 144).—Fort Garland, Colorado, 1873 

(1088). 

MUHLENBERGIA GRACILLIMA, Torr. (Syii. of Flora of Colorado, p. 144).— 

San Luis Valley, Colorado, 1873 (1091). 

MUHLENBERGIA GRACILIS, Trin. (Steudel, Gram. p. 179).—Root fibrous; 

culm erect, slender, branching at the base, 8' to 1£ or 2J° high, minutely 

scabrous, as well as the sheaths; leaves erect, narrowly linear, 1-12' long, 

plane or convolute, rigid, retrorsely scabious; panicle contracted, 2-8' long; 

branches solitary, appressed; pedicels very short; glumes ovate, the lower 

1-nerved and acuminate, the upper 3-nerved and 3-toothed, the teeth awl- 

pointed ; palets lance-oblong, 2" long, nearly equal, minutely scabrous, or 

somewhat pubescent on the nerves below, the upper with an awn 2-6" 

long—Twin Lakes, Colorado, 1873 (1089). The species as here denned 

embraces several varieties, two of which are represented in the collections. 

MUHLENBERGIA GRACILIS, Trin., var. BREVIARISTATA.—Csespitose, low 

(8-12' high), often growing in ring-like patches; leaves very short, 1-3', 

involute and rigid; panicle short, 2-3', very close; awn of the upper palet 

about its own length.—Twin Lakes, Colorado, 1873 (1098). 

MUHLENBERGIA GRACILIS, Trin., var. MAJOR.—Culm tall, 2 to 2£°, slen- 

der ; leaves 6 to 8' long; panicle 6 to 8' long, lax, strict; glumes half as 

long as the palets; palets equal, minutely scabrous; awn 3-4 times as 

long as the palet.—Mount Graham, Arizona, 1874 (744). These forms 

seem to be sufficiently distinct for species, and may have been described 

under other names. 

MUHLENBERGIA SYLVATICA, T. & G., var FLEXUOSA, Vasey, perhaps 

a new species. It is 731, C. Wright, New Mexico.—Culms about 2° long, 

slender, branching from the base and the lower half of the culm, the 

branches also floriferous; leaves narrow, 3' long; panicle graceful, droop- 

ing, loose, somewhat contracted above, 3-5' long; branches mostly single 

(below somewhat distant), lower ones 1£' long, divided, and flowering to 

the base; pedicels very short; glumes § to J the length of the flower, 

scarious, lanceolate, acute, 1-nerved, shortly 2-toothed, or with 1 or 2 short 

hairs (seta?) at  the  apex,  scabrous on the midrib;  palets conspicuously 
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pubescent below, especially on the nerves, nearly equal, lower one 3-nerved, 

upper 2-nerved; awn 7 to 10" long. Panicle looser and awns longer 

than  in M. sylvatica.—Camp Crittenden,  Southern Arizona,  1874  (.681). 

VASEYA COMATA, Thurb. (Watson's Botany 40th Parallel).—Gravelly 

shores, Twin Lakes, Colorado, 1873 (1092). 

CALAMAGROSTIS CANADENSIS, L., var. ROBUSTA.—A robust form, ap- 

proaching 0. Langsdorffii, Trin.—Twin Lakes, Colorado, 1873 (1093). 

CALAMAGROSTIS STRICTA, Trin.—Twin Lakes, Colorado, 1873 (1096). 

Saguache Creek, Colorado, 1873 (1097). 

CALAMAGROSTIS STRICTA, var. ROBUSTA.—Culms 2° high, stout, sca- 

brous, as are the leaves and sheaths; leaves erect, 10-15' long, plane or 

somewhat involute, slender pointed; panicle strict, rigid, rather dense; 

spikelets larger and coarser than in the preceding. This approaches C. 

confinis.—It occurs in many collections from the Rocky Mountain region. 

Twin Lakes, Colorado, 1873 (1099). Some specimens are affected with 

an ergot (1101). 

CALAMAGROSTIS STRICTA, var. BREVIOR—Very near the preceding 

variety, but with shorter, more rigid culms, and panicle partly included in 

upper sheath. This was in an earlier report referred to C. Lapponica, 

Trin.—Mosquito, Colorado, 1873 (1098). 

CALAMAGROSTIS SYLVATICA, DC. (Watson's Botany 40th Parallel, 

Synopsis of Flora of Colorado).—Mosquito, Colorado, 1873 (1094); South 

Park, Colorado (1095). 

ERIOCOMA CDSPIDATA, Nutt. (Watson's Botany 40th Parallel, Synop- 

sis of Flora of Colorado).—Nevada and Arizona, 1871 and 1872; Denver, 

Colorado, 1873 (1102). 

ORYZOPSIS MICRANTHA, Thurb. (Synopsis of Flora of Colorado).— 

Santa FC, N. Mex., 1874 (44). 

STIPA AVENACEA, L.—Camp Grant, Arizona, 1874 (456). 

STIPA COMATA, Trin. (Watson's Botany 40th Parallel).—Agua Azul, 

N. Mex., 1874. 

STIPA SPARTEA, Trin.—Utah, 1871 and 1872; Twin Lakes, Colorado, 

1873 (1103). 

STIPA VIRIDULA, Trin. (Watson's Botany 40th Parallel, Synopsis Flora 
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of Colorado).—Twin Lakes, Colorado, 1873 (1104); Arkansas Valley 

(1105); Mosquito, Colorado (1106); alpine woods, Colorado (1107 and 

1108). 

STIPA MONGOLICA, Turcz. (Watson's Botany 40th Parallel, Synopsis 

of Flora of Colorado).—Twin Lakes, Colorado, 1873 (1100). 

STIPAPENNATA, L., var.—This species, of which little was collected, is 

easily distinguished by the awns, which are 6 inches or more long, twisted 

for 1J-2 inches below, the upper part flat and beautifully plumose- 

pennated.—Arizona.    Locality not recorded. 

STIPA OCCIDENTALIS, Thurb. (Watson's Botany 40th Parallel).—Nevada, 

1871 and 1872. 

ARISTIDA PURPUEASCENS, Poir.—Arizona, 1871 and 1872. 

ARISTIDA PURPUREA, Nutt. (Watson's Botany 40th Parallel, Synopsis 

Flora of Colorado).—Camp Bowie, Arizona, 1874 (481); Camp Grant, 

Arizona, 1874 (374). 

ARISTIDA PURPUREA, Nutt, var. LONGISETA. (A. longiseta, Steud.)—Per- 

haps a distinct species.—Denver, Colorado, 1873 (1110); Santa Fe', N. 

Mex., 1874 (1). 

ARISTIDA HUMBOLDTIANA, Trin. (A. divaricata, H. B. K.)—Root fibrous; 

culms csespitose, erect, simple, 1-2° high; leaves convolute, rather short 

and rigid; panicle about 1° long, sheathed at the base, rays rather rigid, 

in twos or threes, mostly long (3-6'), flower bearing above the middle, 

inferior ones erect, superior ones open or spreading, most of the branch- 

lets with 2-3 spikelets each; glumes equal or nearly so, acute or awl- 

pointed, 5-6" long, purplish, equal to the flower or slightly longer; palet 

scabrous; awns sub-equal, middle ones about 8", lateral ones 4-5" long.— 

Cottonwood, Arizona, 1874 (348). 

SPARTINA GRACILIS, Trin. (Watson's Botany 40th Parallel, Synopsis 

Flora of Colorado).—Nevada, 1871; Saguache, Colorado, 1873 (1111). 

PLEURAPHIS JAMESII, Torr. (Watson's Botany 40th Parallel, Synop- 

sis Flora of Colorado).—Arizona, 1871 and 1872; Santa F(±, N. Mex., 1874 

(17); Agua Azul, N. Mex., 1874 (132). 

BOUTELOUA CURTIPENDULA, Gr.—Arizona, 1871 and 1872; Camp Crit- 

tenden and Cienega, Arizona, 1874 (284, 586, 677). 
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BOUTELOUA GRACILIS, Hook.?—Low, 6-12', densely csspitose, much 

branched at the base; leaves short (1-2'), flat; spike with 6-10 Blender 

spikelets, about J' long, nearly sessile, with two to three sterile flowers or 

bractlets, one perfect flower, and a rudiment which is 3-awncd and longer 

than the perfect flower. This species is related to 11. vurtijxinlida, but much 

smaller and more delicate.—Riley's Well, Arizona, 1*74 (7<>1) [A sparse 

but good forage.—J. T. R] 

BOUTELOUA POLYSTACHYA, Benth.—Culms low, caespitose (about 6-12'), 

smooth; leaves 1' long, acute, ciliate at the top of the sheath; racemes 

numerous, graceful; spikes J-5, subsessile, 4-6" long, erect; spikelets \ to 

f long; rachis compressed, margin minutely pubenilent: flowers in two 

series on the rachis; glumes hyaline, lower one small, upper one with a 

short awn; palets 2-lobed, the lower with 3 awns, upper with 2, rudiments 

with 3 awns, which equal those of the flower.—Arizona, 1871 and 1872; 

Gila Valley, 1874 (770, 352). 

BOUTELOUA POLYSTACHYA, var. MAJOR?—I use this name provisionally 

to designate a grass larger in all its parts than the preceding. Culms 1-1 J° 

high; racemes with mostly 5-7 spikelets, which are about T long, rather 

on one side of the culm, sessile or nearly BO, about V distant; culms some- 

what branched below, rather leafy; leaves flat, 3-4' long, scabrous on the 

margin. Probably this has been described as a distinct species.—Sanoita 

Valley, Arizona, 1874 (691, 347). 

BOUTELOUA HUMBOLDTIANA, Griseb. ?—Under this name I have placed 

specimens from New Mexico, because of their correspondence to Cuban speci- 

mens of that name in the Herbarium. I do not know where the description 

is given. The grass is about l£° high, upper leaf very short; raceme 2-3' 

long, of 4-6 spikes, each of which is about J' long, wide at the top, tapering 

below, of 4-6 long awned spikelets.—Camp Bowie, Arizona, 1874 (484). 

BOUTELOUA JUNCIFOLTA, Lag.—Culms 1^-2° high, much branched 

below, leafy; leaves broadly linear-lanceolate, 4-6' long, rather stiff, 

smooth panicle or raceme of 6-12 distant, rather coarse spikes, h-f 

long, each of 5-7 spikelets; glumes lanceolate, nearly as long as the per- 

fect flower, acute, scabrous on the mid-nerve; lower flower perfect, upper 

ones staminate; lower palets of perfect flower tridentate, its terminal awn 



little exceeding the palet, lower palet of sterile fl. with 3 long, coarse awns 

3" long (2024, Coll. C. Wright, N. Mex., 1851).—Camp Bowie, Arizona, 

1874 (484 bis). 

BOUTELOUA OLIGOSTACHY4, TOIT.—Utah, 1871 and 1872. Twin Lakes, 

Colorado, 1873 (1113).    Sulphur Springs, Arizona, 18 74 (548). 

BOUTELOUA HIESUTA, Lag.—Chiricahua, Arizona, 1874 (512). 

BOUTELOUA FCENA, TOIT.—Leaves glabrous; spikes 2-3, oblong, falcate, 

spreading; rachis nearly half the length of the spikes; upper glume nearly 

as long as the perfect flower, with two rows of piliferous glands on the 

back; lower palets deeply 3-cleft, the segments lanceolate and mucronate, 

hahy on the margin, neutral flower of two truncate emarginate valves, 

with a 2-valved rudiment of a third flower, and 3 short, stout awns 

(Torrey in Emory's Report).—Arizona, 1871 and 1872. 

CIILORIS ALBA, Presl.—Spikes umbellate-fasciculate, numerous (8-12), 

the peduncle enclosed in a broad, compressed sheath; spikelets 2-flowered; 

upper glume nearly as long as the flowers, 2-toothed, with a short awn 

between the teeth; lower palet of the perfect flower obscurely 3-nerved, 

gibbous in the middle, the margin ciliate, with long hairs toward the sum- 

mit; awn 3 times as long as the palets; neuter flower broad and truncate, 

enclosing a short aristiform rudiment (Torrey in Emory's Report).— 

Nevada and Arizona, 1871 and 1872.    Cienega, Arizona, 1874 (578). 

BUCHLOE DACTYLOIDES, Eng. (Synopsis Flora of Colorado).—Summit, 

Colorado, 1873 (1115) 

TRICUSPIS PULCHELLA, Ton-.—A beautiful little grass, with densely 

caespitose culms and few-flowered panicles, which are crowded among the 

fasciculate leafy branches (Torr.). Leaves plane, subulate rigid, scabrous; 

panicles subspicate, terminating the leafy branches; spikelets 6-7-flowered; 

glumes lanceolate, acuminate, smooth, equal; lower valve oblong, white- 

hairy along the middle and base, apex bifid, awned between the lobes; 

awn straight, exceeding the lobes; upper valve oblong, acute.—Arizona, 

1871 and 1872.    Cienega, Arizona, 1875 (575). 

GRAPHEPHORUM FLEXUOSUM, Thurb. (Synopsis of the Flora of Colo- 

rado).—Fort Garland, Colorado, 1873 (1116). 

KCELERIA CRISTATA, Pers.—Chiricahua, Arizona, 1874 (516). 
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EATONIA OBTUSATA, Gr.—Utah, 1871 and 1S72. ("ave Spring, Arizona, 

1874, and Zimi (194). 

MELICA MUTICA, Walt., var. GLABRA.—Sierra Blanca. Arizona. 

1874 (805). 

MELICA STRICTA, Bol. (Watson's Botany 40th Parallel).—Nevada, 1S71 

and 1872. 

MELICA BULBOSA, Gey. (Synopsis Flora of Colorado).—Nevada, 1871 

and 1872. 

GLYCERIA NERVATA, Trin—Twin Lakes, Colorado, 1873 (1121). Santa 

Pe", N. Mex., 1874 (71).   A large form, Mount Graham, Arizona, 1874 (428). 

GLYCERIA AIROIDES, Thurb. (Synopsis of Flora of Colorado).—Saguache 

Creek, Colorado, 1873 (1120). 

GLYCERIA DISTANS, WahL—Santa F<5, N. Mex., 1874 (34). 

BRIZOPYRUM SPICATUM, Hook., var STRICTUM, Gr.—Nevada and Utah, 

1871 and 1872. Saguache Creek, Colorado, 1873 (1123 and 1124). 

Covero, N. Mex., 1874 (105).    Alcadonis, N. Mex. (84). 

CATABROSA AQUATICA, Beauv. (Synopsis Flora of Colorado, Watson's 

Botany 40th Parallel).—Near Gray's Peak, Colorado, 1873 (1122). 

POA ALPINA, L.—Mosquito, Colorado, 1873 (1126). South Park, Colo- 

rado, 1873 (1127). This I take to be the true atyina, characterized by the 

short ovate panicle, and the broad, flat, thick and short, radical leaves. 

POA ANDINA, Nutt,—Culms tufted, erect, rigid, smooth or scabrous, 

6' to 2° high, leafy at the base; leaves rigid, scabrous, flat or usually 

convolute, generally glaucous, cauline ones with very short or almost obso- 

lete blades; panicle usually narrow, spike-like and close, or oblong and 

somewhat expanded, 2-5' long; rays chiefly in threes, almost sessile, 

or short-stalked; spikelets about 3" long, ovate, 3-5-flowered; glumes 

nearly equal, acute, about 2" long, smooth, hyaline and (generally) purple- 

tinged, except on the keel, compressed, 1-nerved, or the upper indis- 

tinctly 3-nerved and broadest at the middle; flowers compressed and 

keeled, not webbed at the base; lower palet 2-2£// long, obtuse or acuttsh, 

indistinctly or plainly 3-nerved; keel curved, scarious and generally pur- 

plish above, very light green below, smooth or softly puberulent, except on 

the keel and margins, which are more or less pubescent.    This grass, which 
19 BOT 



is supposed to be the Poa Andina of Nuttall, is exceedingly variable and 

puzzling. It embraces several varieties, two of which are represented in 

this collection, viz: Var. SPICATA.—Radical leaves rigid, involute, scabrous, 

pungently pointed, 3 to 9' long; panicle narrow and spike-like; branches 

sessile or nearly so.—Colorado, J 873 (1135, 1136, 1137). Var. MAJOR.— 

Panicle oblong; branches short; flowers larger and paler.—Arizona, 1872 ; 

Colorado, 1873 (1133, 1134). 

POA TENUIFOLIA, Nutt. (Watson's Botany 40th Parallel, Synopsis Flora 

of Colorado).—This species presents a great variety of forms, some of 

which may yet require to be made distinct species. The general characters 

may be stated as follows: culms tufted, l-2£° high, stout or slender, 

glabrous or with the leaves and sheaths more or less scabrous; leaves 

narrowly linear, 1-10'long, ligule short or elongated; panicle erect or 

slightly bending, narrow or somewhat open and spreading, 2-6' long; 

branches 2-5 together, scabrous, of unequal length; spikelets 2-5-flow- 

ered, glumes keeled, lanceolate or ovate-lanceolate, acute, scarious-mar- 

gined, upper one 3-nerved, lower 1-nerved; flowers very narrow, linear or 

linear-lanceolate, scarcely keeled, convex on the back, obtuse or acutish, 

Bcarious, and bronze-tinged at the apex, puberulent or finely pubescent, 

obscurely nerved, not webbed; flowers readily separating at the joints. 

The grain is extensively gathered by the Indians for food. The following 

forms or varieties occur in the collection: Var. KIGIDA, Nevada, 1872, 

Colorado, 1873 (1138 and 1140) ; var. ELONGATA, panicle linear, 5-6 inches 

long; Nevada, 1872; Colorado, 1873 (1141). 

POA PRATENSIS, L.—Colorado, 1873 (1125) ; Santa Ft*, K Mex., 1874 

(19); and, what seems to be a slender form, in bogs, Twin Lakes, Colo- 

rado, 1873 (1131). 

POA SEROTINA, Ehrh.—Twin Lakes, Colorado, 1873 (1130) ; also var. 

LAXICAULE, Twin Lakes, Colorado, 1873. 

POA CJESIA, Sm. % var. RIGIDA.—Mosquito, Colorado, 1873 (1142); 

South Park, Colorado, 1873 (1143). 

POA LAXA, Hamket—Colorado, 1873 (1128). Var. MINOR, Hall's 

post-office, Colorado, 1873 (500, J. Wolf). 

POA   FLEXUOSA,   var.  OCCIDENTALIS.—Twin   Lakes,   Colorado,   1873 
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(1132). Culm 2-3°, erect, rather smut; culm-leaves broadly linear (3-5' 

long, 3" broad), gradually tapering to a point, rather scabrous: sheaths 

mostly smooth, shorter than the internodes ? panicle 4-s' long: ravs 2-5 

together, mostly in twos or threes, 2-3' long, and capillary, smooth or 

slightly scabrous, diverging, flower-bearing mostly tor the upper third ; 

spikelets ;'. -5-flowered. light green, rather loose; glumes acute, thin, smooth, 

except slightly hispid on the keel, obscurely nerved: lower paid distinctly 

3-5-nerved, slightly pubescent, rather more so on the keel and margin 

below, acutish. 

POA WHEELERI, Vasey.—Culms 1^-2 feet high: radical leaves rigid, 

involute and cuspidate-pointed, 5-10 inches long: culms from running root- 

stocks like Poa brevifoUa, Muhl, and having a panicle like that with capil- 

lary branches in pairs: flowers acute, not webbed.—South Park, Colorado, 

1873 (1131).—PLATE XXVIII. Fig 1. Natural size. 2. Spikelet, mag- 

nified 5 diameters.    3.  Upper floret, with rudiment, magnified 7 diameters. 

POA ARCTICA, R. Br.—Culms lj-2° high, erect, slender, very smooth, 

as are the sheaths and leaves; leaves about 2 on the culm, 2-3' long, 

narrow-linear; panicle 4-5' long; rays simple or in pairs, capillar}, lower 

ones 2-3' long, rather distinct, spreading and reflexed with age, branched 

near the extremity with fewr spikelets; spikelets mostly 3-flowered; 

glumes broadly ovate, rather acute, purple-margined; flowers ovate, acute, 

obscurely 3-5-nerved, smooth, except pubescent on the keel and lateral 

nerves, slightly webbed.—Along mountain streams. Twin Lakes, Colo- 

rado (1144 and 1145). 

ERAGROSTIS PURSHII, Bernh.1—Nevada, 1871 and 1872; Camp Lowell, 

Arizona, 1874 (1004). 

ERAGROSTIS PILOSA, Beauv.—Saguache Creek, Colorado, 1873 (1146). 

ERAGROSTIS PO^OIDES, var. MEGASTACHYA, Beauv.—Ash Creek, Ari- 

zona, 1874 (305).   Var. FOLIOSA, Cienega Creek, Arizona, 1874 (591). 

FESTUCA OVINA, L.—Utah, 1871 and 1872; Colorado, 1873(1149). 

FESTUCA OVINA, L., var. DURIUSCULA.—Twin Lakes, Colorado, 1873 

(1150). 

FESTUCA OVINA, L., var.—Mount Graham, Arizona, 1874 (424). 

FESTUCA OVINA, L., var. ARISTATA.—South Park, Colorado, 1873 (1148). 
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FESTUCA OVINA, L., var. TENUIFOLIA.—South Park, Colorado, 1873 

(1151). 

FESTUCA OVINA, L., var. BREVIFOLIA, Watson.—Mount Lincoln, Colorado, 

1873 (1152). 

FESTUCA TENELLA, Willd.—Denver, Colorado, 1873 (1147); Santa 

Fd, N. Mex., 1874 (74). 

FESTUCA THURBERT,* Vasey.—Culm 2-2J feet high, erect, caespitose, 

smooth, 2-4-leaved; leaves rigid, involute, 6' long, scabrous; radical leaves 

numerous, involute, rigid, 1-1 J° long, very scabrous on the margin, sheaths 

somewhat membranaceous; blade deciduous when old; panicle compound, 

3-5' long, a little drooping, of 4-5 nodes; branches or rays single or in 

pairs, slender, 2—4' long, spreading when ripe, branching at or below the 

middle; spikelets purplish, oblong-lanceolate or cylindrical when young, 

broad above when expanded, 3-5-flowered, 5-6" long, slightly scabrous 

under the lens ; glumes thin, membranaceous, J shorter than the flowers, of 

nearly equal length (2"), obtuse or acutish, upper one convex, not com- 

pressed, obscurely nerved, lower one slightly keeled; flowers cylindrical, 

convex, not compressed; outer palet obscurely 5-nerved, 3" long, lanceo- 

late, acute or short cuspidate, minutely scabrous; inner palet narrow, 

slightly hispid on the keels, equalling the outer, sometimes bifid at the apex. 

This species in several preceding collections from the Rocky Mount- 

ains has been called Festuca scabrella, Torr., but upon careful comparison 

of the figure and description of that species in Hooker's Fl. Bor. Am., I am 

satisfied that this is a different species.—Twin Lakes, Colorado, 1873 

(1153); South Park, Colorado (1154).—PLATE XXIX. Natural size. 

Fig. 1. Spikelet, magnified 5 diameters. 2. Upper glume. 3. Lower 

glume     4. Upper palet.    5. Lower palet. 

BROMUS CILIATUS, L., var. PURGANS?—Utah, 1871 and 1872; Twin 

Lakes, Colorado, 1873 (1155 and 1156); Sierra Blanca, Arizona, 1874 

(802). 

Var. MONTANUS.—Twin Lakes, Colorado, 1873 (1157); Mount Graham, 

Arizona, 1874 (435). 

BROMUS BREVIARISTATUS, Thurb. ? (Watson's Botany 40th Parallel).— 

* [See, also, Botanical Gazette, vol. 2, No. 1.—J. T. R.] 
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Near Gray's Peak, Colorado, 1873 (1158). This differs somewhat from the 

plant described by Hooker, but is probably only a local variety. 

PIIRAGMITES COMMUNIS, L.—Utah, 1871 and 1872. 

LEPTURUS PANICULATUS, Nutt—Denver, Colorado, 1873 (1178); San 

Carlos Creek, Arizona, 1874 (777). 

TRITICUM REPENS, L.—Nevada and Utah, 1871 and 1872; Twin Lakes, 

Colorado, 1873 (1166); Santa Fe\ N. Mex., 1874(35); Agua Azul, 1874 

(103). 

Var. TENERUM.—Cave Springs, Arizona, 1874 (195). 

Var. GLAUCUM.—Cottonwood Creek, 1873 (1167). 

Var. COMPACTUM.—Twin Lakes, Colorado, 1873 (1168 in part). 

TRITICUM VIOLACEUM, Hornem.—Culms erect, 2°; leaves rather rigid, 

erect, inclined to be convolute; panicle erect, 4-5' long; Bpikeletfl 3-5- 

flowered; glumes tapering into an awn longer than the body, 5-7-nerved; 

lower palet obscurely 5-nerved, with an awn longer than the palet, the 

upper one obtuse, ciliate on the margins; flowers more or less tinged. 

Perhaps only a form of T. CANINUM, L.—Twin Lakes, Colorado, 1873 

(1168). 

TRITICUM CANINUM, L.—Twin Lakes, Colorado, 1873 (1169). 

HORDEUM JUBATUM, L.—Nevada and Utah, 1871 and 1872; Saguache, 

Colorado, 1873 (1164). 

HORDEUM PRATENSE, Huds.—South Park, Colorado, 1873 (1165). 

ELYMUS CANADENSIS, L.—Utah, 1871 and 1872; Rocky Canon, Ari- 

zona, 1874 (297); Chiricahua, Arizona, 1874 (526). 

ELYMUS SITANION, Schultz (Watson's Botany 40th Parallel, Synopsis 

Flora of Colorado).—Denver, Colorado, 1873 (1161); South Park, Colo- 

rado (1163); Twin Lakes, Colorado, 1873 (1162); Arizona, 1874. 

ELYMUS CONDENSATUS, Presl (Watson's Botany 40th Parallel, Synopsis 

Flora of Colorado).—Nevada and Utah, 1871 and 1872; Grant Creek, 

Colorado 1873 (1160). 

DANTHONIA SERICEA, Nutt.—Twin Lakes, Colorado, 1873 (1170); also a 

small form, which is perhaps D. SPICATA, South Park, Colorado, 1873 (1171). 

TRISETUM SUBSPICATUM, Beauv.—North Pass, Colorado, 1873 (1172); 

Baker's Mine, Colorado, 1873 (1173). 
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TRISETUM ALPESTRE, Beauv.—This is chiefly distinguished from T. 

subsjpicatum by its slender, open, spreading panicle. It corresponds well 

with European specimens of T. alpestre.—Twin Lakes, Colorado, 1873 

(1174).—PLATE XXVII. Fig. 4. Natural size. 5. Spikelet, magnified G 

diameters. 6. The same, with glumes removed. • The figure should have 

shown a slight pubescence on the pedicel of the upper floret. 

TRISETUM WOLFII.— Culms erect from a decumbent base, 1^-2° 

high, smooth above; leaves flat, upper ones short, lower ones 4-6' 

long, somewhat scabrous, ligule lacerate; flowers in an upright, close, 

almost spicate panicle, which is 2-4' long, 1-2 rays at each joint; spike- 

lets lanceolate, 2-flowered, and with rudiment or continuation of the 

racfais half as long as the upper flower, the rachis and filament villous; 

glumes lanceolate, membranaceous, acuminate, equalling the flowers, 

which have a few hairs at the base; lower palet lanceolate, acuminate, 

slightly split or 2-toothed at the apex, obscurely 5-nerved, bearing near 

the point a straight oppressed awn, ermallingor a little exceeding the palet; 

upper palet rather shorter; grain oblong-linear, nearly as long as the palets. 

This obscure grass was collected by Mr. E. Hall in the Rocky Mountains, 

and in his collection was mixed with Poa tenuifolia; it was also collected 

by the writer in 1868, on the expedition of Major Powell, and distributed 

as No. 693 in his collection. Very fine specimens were also collected in 

Middle Park, Colorado, in 1874, by Prof. Gh H. French. It is at least very 

close to, if not identical with, Graphephorum melicoides, some specimens of 

which from Mount Kineo, Maine, show the short awn on the lower palet.— 

Twin Lakes, Colorado, 1873.—PLATE XXVII. Fig. 1. Natural size. 2. 

Spikelet, magnified 5 diameters. 3. A floret, showing the palets and the 

linear seed, enlarged f> diameters. 

AIRA C^ESPITOSA, L., var. MONTANA.—The Rocky Mountain forms of 

this species vary from the description in having involute instead of flat 

leaves, but rather thick and coarse, unlike the bristle-form leaves of A. 

flexaosa, and usually also in having longer awns than are described.—Utah, 

1871 and 1872. South Park, Colorado, 1873 (1175). Willow Spring, 

Arizona, 1874 (230). 

HIEROCHLOA BOREALIS, R. & S.—Soutli Park, Colorado, 1873 (1170). 
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ERUC^EFORMIS, Host. (Watson's Botany of 40th Parallel, 

Synopsis Flora of Colorado).—Saguache Creek, Colorado, 18To (1177). 

Zufii, N. Mex., 1874 (163). 

PANICUM OBTDSUM, H. B. K.—Culms erect, about 18' high, rather 

rigid; leaves linear, rigid, 3-6' long; sheaths smooth; panicle erect, 5-6' 

long, of 5-7 appressed branches; spikelets in pairs, sub-imbricated, obovate, 

obtuse, smooth; inferior flower of 2 palete, triandrous; perfect flower nar- 

row, longitudinally striate. Plant glabrous and somewhat glaucous. Raehis 

narrowly linear, very flexuous.—Sulphur Springs, Arizona, 1874 (549). 

PANICUM MAXIMUM, var. BULBOSUM, Jacq.—Root bulbous; culm erect, 

3-4° high, rather wiry, naked above, glabrous; leaves narrowly linear, 

erect, 3-4' long, smooth, or somewhat scabrous : panicle 3-6' long, 

strict; rays mostly single, strict, distant, branched to the base, sparsely 

flowered; spikelets mostly sessile, or very short-peduncled, ovate, acutish; 

glumes thin, purplish, obtuse, the lower about half as long as the perfect 

flower, upper one 5-nerved; sterile flower of two thin palets; perfect 

flower ovate-oblong, smooth.—Rocky Cation, Arizona, 1874 (296 and 298). 

PANICUMCRUS-GALLI, L.—Camp Crittenden, Arizona, 1874 (668). 

PANICUM LEUCOPH^EUM, H. B. K. (P. lachnanthum, Torr.)—Culm 

ascending, branched below, glabrous, l2~2c long: leaves flat, 4-6' long; 

sheaths hairy; panicle oblong, erect, 3-6', the branches alternate and 

loosely racemose; all the spikelets pedicellate, oblong; inferior glume 

very short, glabrous; the superior and the inferior palet of the abortive 

flower much attenuate and somewhat awned at the tip, densely cov- 

ered with very long, white, silky hairs; perfect flower ovatedanceolate, ' 

acuminate and mucronate, glabrous, finely striate, and dotted longi- 

tudinally.—Arizona, 1871 and 1872.    Camp Bowie, Arizona, 1874 (489). 

SETARIA CAUDATA, R. & S.—Culm erect, 2°, flattened below, leafy; 

leaves and sheaths retrorsely scabrous, flat, hairy at the mouth of the 

sheath, upper leaves involute-pointed; panicle cylindrical, 4-6' long, 

dense or loose and interrupted, pale green; spikelets glomerate, oblong, 

acutish, 1" long; glumes herbaceo-membranaceous, cordate, mucronu- 

late, lower one J to £ as long as the upper, upper one 5-7-nerved, per- 

fect  flowers   ovate, acute, finely  punctate;   bristles  upwardly  serrulate, 



4-6" long.—Gila Valley, Arizona, 1874 (334). Var. PAUCIFLORA much 

smaller and more delicate; leaves broader and shorter and not scabrous; 

panicle much smaller and looser, is 2096, C. Wright, N. Mex. Coll., 1851 and 

HELOPUS PUNCTATUS, Nees.—This differs from Panicum in having 

clavate, torulose pedicels, and in the absence of the inferior glume. Culm 

erect, 2-3° from a decumbent base, somewhat pubescent at the nodes, 

ligule a short pubescent fringe; leaves lanceolate-linear, 6-10' long, 3-5" 

wide, smooth; panicle 6' long, of 5-10 erect, sessile branches; axis and 

rays pubescent; pedicels clavate, with a short ring-like torus; spikelets 

14-2" long, acuminate, finely pubescent; glume and sterile flower pointed; 

perfect flower oval or oblong, mucronulate, punctate.—Cienega, Arizona, 

1874 (583). 

ANDROPOGON MACROURUS, Michx.—Southern Nevada and Arizona, 

1871 and 1872. 

ANDROPOGON ARGENTEUS, Ell.—Arizona, 1871 and 1872. Sulphur 

Springs, Arizona, 1874 (547). 

ANDROPOGON SCOPARIUS, Michx.—Black River Flats, Arizona, 1874(790). 

ANDROPOGON CILTARIS, Tim (Elianwrm cffiara,'H. B. K.)—This belongs 

to a section of Andropogon which is distinguished by having the spikes 

solitary, lateral, and terminal. Root fibrous, red, aromatic; culms csespitose, 

ascending or erect (3-4°), compressed; ligules short, ciliate; leaves nar- 

rowly linear or filiform-involute, glabrous, or pilose below; spikes 2-4' 

long, jointed; male spikelet with a short, ciliate, margined pedicel; perfect 

spikelet sessile, the lower glume acutely bifid at the apex, white hairy 

externally.—Sanoita Valley, Arizona, 1874 (638). 

ANDROPOGON CONTORTUS, L. (Reteropogon Mrsukis, Pers.)—This belongs 

to the same section as the preceding. Culm erect, branching, 1-2°, 2- 

edged below; sheaths and nodes glabrous; ligule short, truncate, ciliate; 

leaves flat, sharp-pointed, scabrous; spikes solitary; rachis and pedicel of 

the fertile flowers hirsute; outer glume of male flower acute and pilose; 

awn long (3').—Sanoita Valley, Arizona, 1874 (656). 

SORGHUM NUTANS, Gr.—Sanoita Valley, Arizona, 1874 (689). 

IMPERATA ARUNDINACEA, Cyrill.—Spikelets in pairs, one sessile, the other 
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pedicelled, all fertile, articulate at the base; glumes 2, membranaceous, 

subequal, awnless, externally covered with long silky hairs; inferior flower 

of 1 hyaline palet; superior flower perfect, of 2 minute, hyaline, awnless 

palets; stamens 2, styles 2, elongated; stigmas plumose; panicle con- 

tracted, spike-form, cylindrical; spikelets externally surrounded with long 

silky hairs; culm erect, 2-3°, and with the nodes and the leaves glaucescent 

and smooth; leaves linear, setaceo-acuminate (1° or more long, 2" wide), 

rigid; panicle elongated-cylindrical, 4-8'. — Nevada, 1871 and 1872; 

Sanoita Valley, 1874 (656). 
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PREFACE. 

In this account of the Ferns of the Southwest, it has been thought best 

to give not merely a report of such as have been collected by the Surveys 

under Lieutenant Wheeler, but, including these, to make a full report of all 

the Ferns discovered hitherto in the regions lying west of the 105th degree 

of west longitude and south of the 40th degree of north latitude. Since 

many of the species are described only in works which are inaccessible to 

most collectors and amateurs of Ferns, it seems desirable to give reasonably 

full descriptions of all the species and genera which are not found in Gray's 

Manual, and to even describe anew a few which are given in that work. 

The earliest knowledge of the Ferns of California was based on the collec- 

tions of Adelbert von Chamisso, who visited San Francisco in October, 1816. 

The Ferns which he brought home were described by Prof. Georg Fried- 

rich Kaulfuss in a little work called " ENUMERATIO FILICUM", published at 

Leipsic in 1824. Messrs. Lay and Collie, the botanists attached to Captain 

Beechey's voyage in H. M. S. Blossom, made collections near San Fran- 

cisco and Monterey in 1827. Drs. J. S. Newberry, C. C. Parry, and J. M. 

Bigelow made some collections in 1850-1855, mostly about San Diego, 

though the latter also collected near the 35th parallel in 1853 and 1854, 

and Dr. Parry has continued his work in California and elsewhere to the 

present day. General Amos B. Eaton collected some Ferns in the neighbor- 

hood of Monte Diablo in 1855, and Professor Brewer botanized in many 

parts of the State in 1860-1864. Other persons who have collected Ferns 

more or less abundantly in California were Dr. A. Kellogg, Mr. Thomas 

Bridges, Prof. Henry N. Bolander, Messrs. Harford and Dunn, Mr. F. A. 

Miller, and Prof. Alphonso Wood, etc.; and recently good collections of 

Ferns have been received from Mr. J. G. Lemmon, Mrs. Ellwood Cooper, 

Dr. Edward Palmer, Mrs. Mary E. Pulsifer Ames, Mrs. R. M. Austin, Dr. 

Joseph T. Rothrock (of this Survey), Mr. Daniel Cleveland, and others. 

The Ferns of Arizona and New Mexico were first collected by the botanists 

of the Mexican Boundary Survey (Messrs. Parry, Bigelow, Wright, and 
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Schott), and more recently by Dr. Rothrock, upon this Survey, and by 

Mrs. Sumner, the wife of the commander of the United States forces at 

Camp Bowie. Dr. Edward Palmer and a few other persons have also sent 

Ferns from this region. In Western Texas and the eastern part of New 

Mexico, Mr. Charles Wright, Mr. August Fendler, and Mr. F. Lindlieimer 

made large collections of plants, Ferns among them, between 1843 and 

1852. 

The Ferns of the mountains of Colorado have been collected by Dr. 

Parry and Messrs. Hall and Harbour in 1861-1864, by Dr. George Vasey in 

1868, and by other botanists of the Interior Department Surveys, by Prof. 

John Wolf, expedition of 1873 of this Survey, and especially by Mr. 

Townshend S. Brandegee, who has resided several years at Canon City, 

Colorado. Other parties have from time to time made small collections in 

the same region. The Ferns of Northern Nevada and Utah, just on the 

border of the region embraced in the following report, were collected by 

Mr. Sereno Watson, of Clarence King's Survey of the 40th parallel, and to 

a small extent in Utah by myself. From Southern Utah, Drs. Palmer and 

Parry have sent good collections. 

From Southern Nevada very little in the way of Ferns has been 

received. 

In order to extend the usefulness of this report, a few Ferns which 

occur either in Texas or in the extreme Northwest, outside of our assigned 

limits, and which are more or less likely to be found within them, are 

inserted in their proper places. 

Several additional species have been received while I have been pre- 

paring this report, and it is very probable that still other species will be 

discovered in the future. 

The genera ScolopendriiuH, Caiiqitosorus, StnttJtiopteris, Onocka, JDick- 

sonia, ScMzcen, LufjoJi/ntK and, most remarkable of all, Osmuicla, have never, 

to my knowledge, been discovered in any part of the territory west of the 

Eocky Mountains. 

DANIEL C. EATON. 

NEW HAVEN, CONN., Sept. 22, 1877, 
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OEDEE. FILICES. 

SUBORDER.    POLYPODIACE^E. 

I.   POLYPODIA K. 

POLYPODIUM.   Linn. 

portionately narrow. The segm 
specimens are rather larger, hut 
In British Columbia and I'nalash 

• Var. occidentale, 

rated towards the point 

Gen. J. V. Kant:.    Usually on  Trees: considei'e.1 a form of I'.nthjan  hv Mr. Uakt-r (Synopsis  Filieum, 

Polypodium Californicum, Kaulfoss. 

Rootstock creeping, chaffy with light-brown scales: stalks straw- 

colored when dry, fronds from ovate to oblong-lanceolate, pinnatifid to the 

midrib; segments numerous, mostly oblong-linear, the lower ones narrowed 

at the base and decurrent, the upper gradually smaller and closer placed, 

passing into  the  incised  apex of the frond;  texture  papery-herbaceous; 

fruit-dot, the upper ones anastomosing occasionally near the margin of the 

segment—Enum. Fil p. 102. P. intermedium, Hooker & Arnott, Bot. 

Beechey, p. 405. 



varies a good di he shape of the segments, which are either obtuse or acute, entire 
or serrated. Plants found very near the sea have a somewhat thicker texture, more regularly anastomos- 
ing veinlets, and more elliptical fruit-dots, and correspond more closely with the character given by 
Kaulfuss.   I was at one time disposed to think P. < • t species, but 
on maturer study adopt the view of Hooker and Baker, that they are but one. 

Poly podium Scouleri, Hooker & Greville. 
Rootstock creeping, scaly; stalks pale-brown, stout; fronds very thick 

and coriaceous, fleshy when recent, broadly ovate, pinnatifid to the midrib; 

segments linear-oblong, obtuse, obscurely serrulate, the terminal one dis- 

tinct and often the longest; veinlets anastomosing regularly and forming a 

single series of large areoles; fruit-dots very large, borne near the costule 

on the upper segments only, or towards the ends of the middle segments 

also.—Icon. Fil. t. 56. P. camosum, Kellogg, Proc. Cal. Acad, ii, p. 88, 

fig. 24. P. pachyphyUum, D. C. Eaton in Amer. Jour. Sci. July, 1856, 

p. 138. 

On trees and stumps, more rarely on the ground, from Guadalupe Island (Dr. Palmer) to the 
neighborhood of Mount Shasta and Crescent City {Prof. Brewer), and northward to British Colombia. 
By far the finest of all our Polypodia; the fronds sometimes stand over 2 feet high, fleshy, evergreen, 
and with the fruit-dots (or sori) one-fifth of an inch in diameter. When the chaff has fallen from the 
rootstocks, they are seen to be glaucous-white and finely rugose. Gen. A. V. Kautz (then a lieutenant) 
noticed it growing on Firs at Port Orford, Oregon, in 1855, at the height of 150 to 200 feet above the 
ground.   It WM from very small specimens with 5-9 segments, but Prof. Brewer 
collected it with as many as 27 and 29. 

H.   GYMNOGRAMME.   Desv. 

Sori (fruit-dots) oblong or linear, following the course of the veinlets, 

and, like them, either simple, forked, pinnated, or variously anastomosing, 

without indusium.—A large and not very natural genus, the species with 

fronds mostly of moderate size, and of nearly every possible shape, many 

with a hairy or tomentose surface, and some with a very beautiful white or 

yellow powdery coating to the under surface. Only two species are known 

to occur in the United States. 

Gymnogramme triangularis, Kaulfuss. 

Stalks densely tufted, slender, blackish-brown, polished, 6-8 inches 

long; fronds deltoid or 5-angled, 2-5 inches long and nearly as broad, pin- 

nate, the lower pair of pinnae much the largest, triangular, bipinnatifid, the 

rest oblong or lanceolate, more or less pinnately lobed or incised; segments 

obtuse, crenated: lower surface coated with a yellow or white powder, upper 
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surface smooth or minutely granular; lines of fruit forking, burst in-- ihrough 

the colored powder, and at length nearly obscuring it.—Knuin Fil. ]). 73 ; 

Hook. & Grev. Ic. Fil. t 153 ; Hook. Fil. Kxot. t. 10. 

in Ecuador.   Tbe p 

Gymnogramme hispida, Metteuius. 
Rootstocks creeping; stalks grayish, puberulent: fronds "(-angled, 1-3 

inches long and broad, hispid above, tomentosc beneath, chaffy like the 

racliis with minute linear scales, pinnate : lower pinna- much the largest and 

unequally triangular, again pinnated ; pinna- and lower segments lobed or 

crenated; the lobes rounded and very obtuse, the basal ones adnate to the 

racliis or midrib, and forming an interrupted wing, alternating with the 

pinna-; veins all free.—Kuhn in Linmea, xxxvi, p. 72. G. podophyUa, 

Hook. Sp. Fil v, p. 152, in part. G.jpedata, Eaton in Robinson's Catalogue, 

not of Kaulfuss. 

New Mexico (C. Wright, Mrs. Sumner), Arizona (ClaniM Kb,,,), and at the Chiricahua Mis., Dr. 
['his comes very near to G. pedatu.  Kaulfn<s. with which  I  have heretofore confounded  it; 

but it is sufficiently distinguished by the rounded segments, and especially by the decurrent basal lobes, 
which form an interrupted wing on the main and secondary rachises, mneh ns In /'/" 
dioides. 

III.   NOTHOLiENA.   R. Brown. 

Sori on the veins at or near their extremities, roundish or oblong, soon 

more or less confluent into a narrow marginal band, with no proper invo- 

lucre, but sometimes covered at first by the inflexed edge of the frond. 

Veins always free. Fronds of small size, 1-3- or 4-pinnate, the under sur- 

face almost always either hairy, tomentose, chaffy, or pulveraceous. 

A genus of less than forty species, most abundant in dry, rocky places from New Mexico to Chile, 
but two are Mediterranean, and a lew occur in South Afiica, Australia, etc. The genus borders closely 
on Gymtiogramme on Ihe one band, and on the other is barely distinguishable from those species of Chci~ 
lanthcs in which the involucre is not well de\ eloped. 

*Frond minutely scaly beneath, 

TYotholrcnn sinuate, Kaulmss. 

Rootstock short and thick, very chaffy with narrow rusty scales; 

fronds 6 inches to 2 feet high; narrow and rigid, simply pinnate; pinnae 
20 BOT 
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numerous, short-stalked, roundish or ovate, varying from nearly entire to 

pinnately lobed, the upper surface more or less sprinkled with stellate or 

pinnately divided white scales, the lower surface densely covered with 

ferruginous ovate scales, their margin paler or whitish and elegantly cili- 

ated.—Enum. Fil. p. 135. 

Texas to Arizona (Wright, Dr. Segwin, Kothrock, etc.) and southward to Chile. This Fern varies a, 
good deal in size and in tbe shape of the pinnae, and includes N. Iwvis, Mart. & Gal., and N. pruinosa, 
Fee.   The scales of the frond are very beautiful objects for the lower powers of a good 

**Frond hairy or tomentose beneath. 

IVothoIaena ferruginea, Hooker. 

Rootstock creeping, covered with very narrow dark rigid scales; 

stalks tufted, blackish, or very dark brown, at first woolly; fronds 8-12 

inches high, narrowly lanceolate, pinnate ; pinna? numerous, 4-7 lines long, 

ovate, rather obtuse, pinnatifid with 6-8 closely set little lobes on each side, 

hairy above, but with the green surface visible, beneath densely tomentose, 

the wool at first whitish, but becoming ferruginous; sporangia deep brown.— 

Second Cent, of Ferns, t. 52. N. rufa, Presl; D. C. Eaton in Botany of 

Mexican Boundary. 

Western Texas and New Mexico, collected by the Botanists of the Mexic* m Boundary Survey. 
a Valley, Arizona, Rothrock.   Found also throughout Mexico and as far so mth as Ecuador and 
In Chile it is replaced by the nearly allied N. hypohuca, Kunze. 

TVotholaena Parryi, D. C. Eaton. 

Rootstock short, inclined, laden with rather rigid narrow scales, which 

are fulvous, with a blackish midrib; stalks 2-4 inches high, dark brown, 

minutely striated, pubescent with whitish jointed spreading hairs; fronds 

as long as the stalks, oblong-lanceolate, tripinnate, lower pinnae distant; 

ultimate segments crowded, roundish-obovate, about one line long, densely 

covered above with entangled white hairs, like those of the stalks, and 

beneath with a still heavier pale-brown tomentum; sporangia blackish, 

when ripe projecting beyond the margin of the segments.—Am. Naturalist, 

ix, p. 351. 

Crevices of Basaltic rocks near St. George, Utah, Drs. C. C. Parry and E. Palmer. Mts. in desert, 
of Arizona (Dr. Palmer, May, 1676), and at Marengo Pass, San Bernardino County, California, Dr. Parry, 
Dec. 1875.   Thishas very much the habit and oppearatM e of<..'••• the absence 
of anything like an involucre makes it a true Nofholama, and the denser and coarser character of the 
pubescence will also sei 
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in NTewbrrryi, D.O. Baton. 

Rootstock covered with very narrow dark bristly scales: stalks tufted, 

3-5 inches long, slender, blackish-brown, when young woolly with a pale- 

ferruginous tomentum; fronds as long as the stalks, lanceolate-oblong, 

covered, most densely beneath, with a web of very fine entangled whitish 

hairs, tri—quadripinnate ; ultimate segments roundish-obovate, very closely 

placed, £-J a line broad, entire or slightly crenate; sporangia rather large, 

blackish, at length apparent in the mass of tomentum.—Bulletin of Torrey 

Club, iv, p. 12. 

Near San Diego, California (Dr. Neicbcrry, Prof. Wood, Mr. Cleveland). Temescal'Range, Prof. 
Brewer. Guadalupe Island, Dr. Palmer. It comes very near to N. Parryi, but is more compound, Las 
smaller ultimate divisions, and a decidedly finer and more matted covering. 

***Frond beneath pulveraceous, or coated with a fine powder, either white, 

yellowish, or yellow. 

•*- Fronds once pinnate, the pinnae with sessile segments. 

Notholaena Candida, Hooker. 
Rootstock creeping; the scales narrow, rigid, and nearly black ; stalks 

tufted, 3—6 inches long, wiry, black and shining; frond rather shorter 

than the stalk, deltoid-ovate in outline, pinnate; the lowest pair of pinnae 

having the lowest inferior pinnules elongated and again pinnatifid, three 

or four next pairs of pinnae somewhat distant and clearly separated, lanceo- 

late, pinnatifid into slightly curved oblong segments; upper pinnae like the 

segments of the middle ones ; segments green above, white-pulveraceous 

beneath, except on the nearly or quite black midribs, the margin slightly 

revolute, but not covering the line of dark-brown sporangia —Sp. Fil. ii, p. 

116, and v, p. 111. N. sulphurea, J. Smith, Botany of Voyage of the 

Herald, p. 233; Baker, Syn. Fil. p. 373.—N. pulvcracea, Kunze; D. C. 

Eaton in Bot. of Mex. Boundary. 

Western Texas and New Mexico, C. Wright, 820 and 2124, j 
Parry. Recently discovered in San Diego Co., California, by 
It extends throngbont Mexico and as far as Peru and Chile.—1 



\olliolana Hookeri. 
Rootstock short, creeping, densely covered with rigid lanceolate dark- 

brown scales, with a strong midrib; stalks tufted, 4-8 inches high, reddish- 

brown, wiry, smooth and shining, the base only with a few ovate scales; 

frond 2-3 inches long and broad, almost regularly pentagonal, composed of 

three divisions; the middle one slightly stalked, rhomboid-ovate, pinnatind 

into a few oblong toothed segments, of which the second pair is larger 

than the first; the side divisions sessile, deltoid, pinnatind on the upper side, 

much as is the central division, but each bearing on the lower side a single 

very large pinnatind basal segment, and above it smaller segments like 

those of the upper side; upper surface green, lower surface covered with a 

pale-yellow powder; sporangia sub-marginal; the edge of the frond 

slightly recurved.—N. Candida, var. b-fido-palmata, Hooker, Sp. Fil. v, p. 

111. JSf. cretacea, D. C. Eaton in Botany of Mexican Boundary, and in 

Bulletin of the Torrey Botanical Club, iv, p. 18; not of Liebmann! 

Western Texas to El Paso, C. Wright, 821. New Mexico, iii several places, Bigelow, Schott, Both rot k, 
Mrs.Sumner. Not seen in California, for "La Cuesta" is in New Mexico. My own recently recovered 
notes on the North American Ferns of the Hookerian herbarium Bhow that Liebmann's N. cretacea is a 
v.'How-nowdered f< rm uf X.« udi>hi, a< .1 Mi  B;ik. i is doubtli -n«M  UIUM /<< iUtnthes Borsigiana, 
Mettenius, to the same species. As Sir William Hooker has remarked in Specks Filicum that the pres- 
ent is " probably a distinct species," I can not do better than to caJ g the incon- 
venient appell [n general appear nee it is mqch like 
small specimens of Gymnogramme triangularis. From N. Candida it differs in eeveral respectB, most 

iliaps in having the second pair of primary pinnae or segments decidedly smaller than tho 
third pair, whereas in the former this second pair is larger than the pair next above it. 

Plate XXX represents a plant of ordinary size. Fig. 1, a scale of the rootstcck, magnified six 
diameters; fig. 2, a scale from the base of the stalk ; fig. 3, a segment of one of the pinna", showing the 
sporangia and the felightly recurved margin. 

-*--«- Fronds 2-4 pinnate, the primary and secondary pinnce distinctly 

stalked, ultimate divisions very small 

Votliohrna dealbata, Kunze. 

Stalks densely tufted, wiry or capillary, nearly black, polished; rachis 

and all its branches very straight, capillary, black and shining; frond del- 

toid-ovate, 4-pinnate at the base, gradually simpler above; pinnae mostly 

opposite; ultimate pinnules £-1 line long, oval and entire, or some of them 

3-lobed; upper surface green, under surface white-ptilveraceous.—Am. Jour. 
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Science, July, 1848, p. 82, and Die Farrnkrauter, ii, p. 57, t. 204 Cheil- 

anthes dealhata, Pursh. 

From the Upper Missouri (Pursh, XuHaii) and Kan-a-, when it IN rathei oommoo, "chiefly on the 
perpendicular faces of dry calcareous rucks, win re ii is sheltered l.y <>\•<'i-lianging prop •<lions" (II,ill. 
Parry), to New Mexico (Mrs, Sumner) and Arizona, Parry, Polhrw k. I have also sen specimens said to 
Lave come from Texas.    The Kansas specimens are very deli, ale. only :'.-l inches hi-],, and correspond 

taller (8-9 inches), and have a stout wiry stalk, looking much more like a transition towards X. nhra. 

rYotholaena Fendleri, Knnze. 

Rootstock short, thick, chaffy, with ferruginous scales: stalks densely 

tutted, dark-brown, polished, 3-5 inches long; raeliis and all its branches 

similar, but flexuous and zigzag; frond broadly deltoid-ovate, .'5 5 indies 

long, and nearly as broad, 4—or nearly—5-pinnate below, gradually simpler 

above; pinnae alternate; ultimate pinnules oval or elliptical, 1-1 h lines long, 

simple or 3-lobed; upper surface green, often glandular or dotted Avith 

white; under surface white-pulveraceous.—Die Farrnk. ii, p. 87, t. 136. 

Clefts of rocks, Colorado, New Mexico, and Arizona, Fnidl,,, II,ill .y Ilarhour. llramhyti, Parry, 
Ii oh. Palmer. A larger plant than the last, and easily distinguished from it hy the zigzag and usually 
much entangled hranches of the rachis. 

* * * * Frond naked beneath, ^innately compound. 

IVotholaena tenera, Gillies. 

Stalks tufted, brownish, smooth, and shining; fronds 3-4 inches long 

[larger in Chilian plants], ovate-pyramidal, 2-3-pinnate, sub-coriaceous; 

pinnae mostly opposite, distant, the lower ones somewhat triangular; ulti- 

mate pinnules ovate, often sub-cordate, obtuse, scarcely 1 line long, smooth 

and naked on both surfaces; texture rather delicate.—Bot. Mag. t. 3055; 

Kunze, Die Farrnk. i, p. 44, t 22; Hook. Sp. Fil. v, p. 112. 

Crevices of perpendicular rocks. Southern Utah, Dr. Parry, May, 1874. Like the last two species, 
this is closely related to V. ttirca, the principal difference in iliis ease hi ing in the absence of the white 
powder.   It occurs, also, in Bolivia and in Chile.    B annate fronds, and larger, 
roundish pinnules, were collected with the more compound form in Southern Utah by Dr. E. Palmer in 



TRIBE II.    PTERIDEiE. 

IV.   CHEILANTHES.   Swartz. 

$1.   ADIANTOPSIS. 

Involucres separate, one to each fertile veinlet. 

Cheilanthes Californica, Mettenius. 

Rootstoek short, creeping, chaffy with narrow dark-brown scales; 

stalks densely tufted, dark-brown, glossy, 4-8 inches long; frond 4 inches 

long or less, broadly deltoid-ovate, smooth on both surfaces, delicately 

quadripinnatifid [i. e., 4-pinnate, with all but the primary rachis narrowly 

winged]; lower pinnae largest, triangular, more developed on the lower 

side; upper ones gradually smaller and simpler; ultimate pinnules lan- 

ceolate, very acute, incised or serrate, and when fruiting with usually sepa- 

rate, crescent-shaped, membranaceous involucres in the sinuses between 

the teeth, which also are often at length recurved.—Mett. iiber Cheilanthes, 

p. 44. Eypolepis Californica, Hook. Sp. Fil. ii, p. 71, t. 88. Aspidotis Cali- 

fornica, Nuttall, MS. in Herb. Hooker. 

Moist shady canons and ravines in the Coast ranges of California, received by me only from Santa 
Barbara and Los Angeles Counties, bnt probably of wider range. Sonora, Mexico, Schott. A very deli- 
cate and pretty Fern, and eagerly sought by collectors. Sir William Hooker placed it in the genua 
Hypolepis, a genus of large Ferns, which are utterly unlike this plant in habit, and are really much nearer 
to Phegopteris than to Cheilanthes. The involucres are lunulate, and of a different substance from the 
lobule, at the base of which they are placed, but as the sporangia ripen this lobule is frequently reflexed, 
so as to form a sort of second involucre. 

Involucres more or less confluent, usually extending over the apices of sev- 

eral veinlets, but not continuous all round the segment 

* Segments of the frond smooth, or glandular only. 

Cheilanthes Wrightii, Hooker. 

Stalks castaneous, slightly chaffy at the base, 1-2 inches high; frond 

herbaceous, 2-3 inches long, ovate-oblong, pinnate, with about five rather 

distant pairs of deltoid bipinnatifid pinnae; secondary pinnae oblong, more 



or less incised; involucres 

from the texture of the frond.—Sp. Fil. ii, p. 87, t. 110. 

Between Western Texas and New Mexico, C. Wright, Nos. 82:? ami 212>. Arizona, in several places, 
/>;-. Koilmu-k. This Fun liasa rather si. ml. i . ic pi;-« ah ro..Stork, ami tin-stalks not crowded together. 
The dark color of the stalk and rachis extends along the mi.lnl.s of the pinna- forahotit half their length. 
The frond is nearly, if not quite, glabrous, and of a clear, bright-green color. 

Cheilanthes viscida, Davenport, (n. sp.). 

Stalks 3-5 inches high, wiry, blackish, shining, the base chalTy with 

narrow crisped bright-ferruginous scales; frond herbaceous, minutelv gland- 

ular and everywhere viscid, 3-5 inches long, narrowly oblong in outline, 

pinnate with 4-6 distant pairs of nearly sessile deltoid bipinnatitid pinna' 

5-G lines wide and long; segments toothed; the minute herbaceous teeth 

recurved, and each covering 1-3 sporangia. 

Collected in 1876 by Dr. Parry, probably mar San Bernardino, California.    This slender Fern nin.li 

involucre is represented only by the recurved teeth of the. segments. Indeed, it might almost as piop.-ilv 
be considered a Notholana, but its apparent affinities are with Chtilaiithi* Ur'ujldu and hiuiifoha. I 
received specimens from Mr. Geo. E. Davenport, of Boston, with the MS. nam.- here adopted. 

Cheilanthes mierophylla, Swartz. 
Rootstock creeping, short; stalks clustered, dark-brown, glossy, but 

rusty-pubescent along the upper side, 4-6 inches long; frond as long as the 

stalks, ovate-lanceolate in outline, twice or even thrice pinnate ; primary 

pinnse numerous, lanceolate, the lowest ones usually largest and more del- 

toid ; secondary ones oblong or deltoid-ovate, deeply incised, or again pin- 

nate in large specimens ; texture rather firm; both surfaces smooth or with 

a very scanty pubescence ; involucres nearly unchanged from the texture 

of the frond, interrupted or subcontinuous.—Synopsis Filicum, p. 127; 

Hook. Sp Fil. ii, p. 84, t. 98; Hook. & Baker, Syn. Fil. p. 135. 

Arkansas by Dr. Ewjdmann. (See Kunze. in Am. Jour. S.-iene. . 1-1-. p. ST.) The New Mexican specimen 
ha-a frond unusually broad at the has.-, nearls thrice pinnate, and comes nearer to the var. Moriizh-tm 
thai to the narrower and less compound forms. 

Cheilanthes Alabamensis, Kunze. 
Rootstock " creeping," clothed with very slender delicate bright- 

brown scales, which at the base of the polished black stalks pass into a 

scanty  ferruginous   wool;   frond   narrowly  lanceolate,   2-8   inches   long, 
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bipinnate; pinnae very numerous, closely placed, ovate-lanceolate, J>-1.V 

inches long; the lowest pair not enlarged, but usually smaller than those 

next following; pinnules mostly triangular-oblong, rather acute, oftenest 

auriculate on the upper side at the base, or in larger fronds having several 

teeth or lobes on each side; texture rather firm, surfaces green and glabrous; 

involucres pale, membranaceous, interrupted only by the incising of the 

pinnules.—Amer. Jour. Sci. July, 1848, p. 87; Hook. Sp. Fil. ii, p. 89, t. 

103; Fil. Exot. t. 90 {admirable). Pteris Alabamensis, Buckley, Am. Jour. 

Sci. 1843, p. 177.    Pellma Alabamensis, Baker Syn. Fil. p. 148. 

Mouth of Rio Pecos, Dr. Bigelow. Lower Eio Grande, Schott. Alabama aud Tenmssee to the 
borders of Virginia. This pretty little Fern is more slender than C. mii ropkyUa, and lias narrower and 
more acute pinnules aud paler involucres, but is nevertheless so ol 8ij William 

** Frond somewhat hairy and glandular, but not tomentose. 

Cheilanthes leucopoda, Link. 

Stalks 3-4 inches long, pale straw-color, stout for the size of the frond, 

chaffy at the base with soft narrow rusty scales; frond about 3 inches 

long, deltoid-ovate, at the base 4-pinnate, gradually simpler upwards, every- 

where glandular-puberulent; lowest pair of pinnae unequally deltoid-ovate; 

upper ones oblong; secondary ones oblong, short-stalked; ultimate ones 

divided into minute rounded lobules, which when fertile are strongly revo- 

lute, concealing the sporangia.—Fil. Sp. Hort. Berol p. 66 ; Mettenius, iiber 

Cheilanthes, p. 30. 

Uvalde Canon, Rio Nueces, Texas, Mrs. M. J. Young, 1876. Also found in Mexico. Though not 
1 within the limits assigned to the present work, I have tbonght best to include this species, 

as it is a very recent addition to the Ferns of the United States, and will, with very little doubt, be found 
before long in New Mexico or Arizona. From C. v'uscosa, Kaulf., under which it is mentioned in Species 
Fil team, i r differs by having a stouter and very much paler stalk (nearly black in the other), and a rather 
smaller and more rigid frond. Its general shape and composition are mnch the same as in ' 
but.  the  plant  bears :i  !;.      . .]   has  round.'d vny obi n>    ultimate segments.    C. 
viscosa is attributed to New Mexico in Species Filicum, but I have never, seen any specimens from that 
Territory.   The above notes will serve to distinguish it, if collected. 

Cheilanthes Cooperae, D. C. Eaton. 

Stalks densely tufted, variable in length, brownish, fragile, hairy, 

like the frond, with entangled or straightish nearly white articulated often 

gland-tipped hairs; frond 3-8 inches long, ovate-lanceolate, bipinnate; the 



rather distant pinnae oblong-ovate; pinnules roundish-ovate, crenate am 

incised; the ends of the lobules reflexed and forming herbaceous involucres 

segments at length flat—Bulletin of the Torrey Botanical Club, vi, p. 33 

Canon 15 milea north of Santa Barbara. California | '>/,-. Bttmooi Conner)} Siena Vall.v v-'. e 

$3.   PHYSAPTERIS. 

Ultimate segments minute, rounded; involucre usually continuous all round 

the margin; fronds, in all our species, US-pinnate, with the Inter surface 

tomentose or scaly, the tomentum or scales at first white, often becoming tawny 

as the fronds mature. 

*Frond tomentose beneath, but not scaly (except on the rachises in C. 

Eatoni). 

-t- Upper surface naked or nearly so; frond rarely more than twice pinnate. 

Cheilanthes gracillima, IX 0. Eaton. 

Rootstocks creeping, branched, and forming a dense entangled mass, 

scaly with narrow rigid dark-ferruginous chaff; stalks slender, dark 

chestnut-brown, glossy, 3-4 inches long; frond 1-4 inches long, linear- 

oblong, bipinnate; primary and secondary rachises bearing delicate nar- 

row bright-brown scales, as do the stalks when young; pinnae many pairs, 

crowded, 3-6 lines long, pinnately divided into about 9 closely placed 

oblong-oval ultimate pinnules, which are rounded and at first slightly 

webby above, soon smooth, f-1 line long, beneath heavily covered with 

pale-ferruginous matted wool; involucres yellowish-brown, formed of the 

continuously recurved margin.—Botany of Mexican Boundary, p. 234; 

Hooker & Baker, Syn. Fil. p. 139. C. vestita, Brackenridge, Ferns of U. S. 

Exploring Expedition, p. 91 (not of Swartz). 

In rocky places, mostly at high elevations, 6000-8000 ft., from the Yosemite to Oregon.   Sacra- 
mento Valley, Brackenridge.   Mendocino Co., Kellogg § Harford.   Near Pend dOreille River, British 

• : from tlie other specie* of this sen ion of the genus by the naked 
npper surface of the pinnules, and by the rarely more than bipimiato frond*.    The Mendocino County 



•*-*-Upper surfu I; frond thrki i>htuidc in wdl-dtcd 

oped plants. 

Cheilanthes lanuginosa, Nuttall. 

Stalks densely tufted, slender, blackish or brown, at first clothed with 

spreading woolly hairs, at length nearly smooth; fronds 2-4 inches long, 

1-1 \ broad, ovate-lanceolate, tripinnate, or bipinnate with crenately pin- 

natifid pinnules [in small northern forms bipinnate only] ; pinnae from del- 

toid below passing to oblong-ovate above, the lowest distant, the others 

contiguous; ultimate pinnules minute, not more than J a line long and 

broad, or the terminal one slightly longer and more obovate, all very much 

crowded; upper surface scantily tomentose, lower surface densely matted 

with soft whitish-brown distinctly articulated flattened woolly hairs; invo- 

lucres very narrow, formed of the unchanged herbaceous margin of the 

segments.—Nuttall, MS. in Herb. Hook., and Sp. Fil. ii, p. 99 ; D. C. Eaton 

in addenda to Gray's Manual, edition of 1863 ; Baker, Syn. Fil. p. 139. 0. 

vestita, Hook. 1. c. in part, not of Swartz. C. lanosa, Eaton in Botany of 

Mex. Boundary, but not Nephrodium lanosum, Michx. C. gracilis, Met- 

tenius, iiber Cheil. p. 36. Myriopteris gracilis, Fde, Gen. Fil. p. 150, t. 29, 

fig. 6. 

From Illinois ( Vasey), Wisconsin (Rale), and at the eastern base of the Rocky Mountains in Brit- 
ish America, near lat. 51° (Bourgeau), to Utah ( Watson, Parry, Palmer), Colorado (Brandegee), and New 
Mexico, C. Wright, Nos. 818, 2125. Arizona, Dr. Parry, 1867. Nuttall's specimens were from Fort Inde- 
pendence, Missouri. A smaller Fein than either of the next two, but closely related to both. From C. 

differs by its much smaller proportions, and by the rounded, contiguous segments, which in 
the latter are more obovate, and are separated from each other by about half their own diameter. 
From C. Eatoni, the absence of narrow chaffy scales from the stalks and rachis, and the slenderer habit, 
distinguish it readily. As to the name, I may remark that Mettenius gives it thus: " Ch. gracilis, Eiehl 
(ex Fe"e g. 150)." But Fee names the plant himself "Myriopteris gracilis, F." (p. 149), and gives as a 
synonym " Cheilanthes vestita, Eiehl non Sw., u. 529"; so that Mel noting Kiehl as 

ball's name having existed, for many years before the publication of 
any of these works, as a manuscript name in so public and accessible a place as Hooker's herbarium, and 
having been published by Hooker in 1851 as a synonym to C. vestita, not the true C. vestita however, I 
think it proper to retain it i 
ought, however, to accredit this name to Mettenius, and not to Riehl. 

Cheilanthes tomentosa, Link. 

Rootstock short, branching; stalks tufted, 4-6 inches long-, rather stout, 

deep chestnut-brown, covered with pale-brown woolly tomentum; frond 

8-15 inches long, oblong-lanceolate, everywhere but especially beneath 

tomentose with slender brownish-white obscurely articulated hairs, tripin- 



CATALOGUE. 

nate; primary and secondary pinmv ovate-oblong; pinnules distill 

ish-obovate, J-j a line long, terminal ones twice larger; the ref 

row margin forming a continuous pale membranaceous involuei 

Berol. ii, p. 42, and Fil. Sp. Hort. Berol. p. GG; Gray, Manual 

592, etc.; Baker, Syn. Fil. p. 140. C. Bradburli, Hooker, Sp. 

97, t. 109, B. 

Ninth Carolina, chiefly on sandstone rocks in Buncombe Co. {Gray, Cauby, Bradley 

mens are, with the stalks, nearly two feet high. 

Cheilanthes Eatoni, Baker. 

Stalks tufted, 3-8 inches long, brownish, wiry, covered, as is the rachis 

and its branches, with wry narrow pale-ferruginous scales; frond 4-S inches 

long, oblong-lanceolate, tripinnate; lower pinnae rather distant, upper ones 

crowded, ovate-oblong; ultimate pinnules or segments contiguous, h a line 

long, rounded, but narrowed at the base, the terminal ones often twice 

larger and more decidedly obovate; upper surface gray-tomentose, under 

surface with a heavy matted ferruginous tomentum ; involucres very nar- 

row, hidden by the tomentum.—Syn. Fil. p. 140. C. tomentosa, Hooker, 

Sp. Fil. ii, p. 96, in part, and t. 109, A. 

Western Texas and New Mexico, Wright, 816, FendU r, 1016. Indian Territory, Palmer, 427. Colo- 
rado, near Canon City, Brandegee, Along the Gila and Colorado Riv< re, Arizona, ' .'tutors of Mexican 
Boundary Surrey. This species was distinguished from C. tomentosa many years ago hy Sir William 
Hooker, who gave an excellent figure and description of each, but he unfortunately considered this one 
to be C. tomentosa, and the true C. tomentosa he regarded aB an undescribed species. The narrow 
appressed scales of the stalks, etc., will serve to distinguish the present species from the las 

MO.    In average stature it is midway between the two, and it is more rigid than either. 

** Frond covered beneath with imbricated scales, but not tomentose. 

Cheilanthes Fendleri, Hooker. 

Rootstock creeping, slender, covered with bright-brown delicate lanceo- 

late crisped scales; stalks 2-5 inches long, chaffy with minute slender scales; 

fronds ovate-lanceolate, 3-4 inches long, tripinnate; scales of the primary 

rachis like those of the stalk, but those of the secondary and ultimate 

rachises larger, broadly ovate, entire or nearly so, usually edged or tipped 

with white, imbricated and overlapping the very minute {\-\ line broad) 



beaded and sub-globose ultimate segments; these are naked above, and 

beneath commonly bear at their centre a single broad scale; involucre 

formed of the much incurved margin.—Sp. Fil. ii, p. 103, t. 107, B. 

Texas ami X.u Mexico [Foulkr, Li>ir», Wright, -i-.'C .. extending northward to the mountains of 
Colorado {Hall $• Harbour, iS'.'l, !;,,•, •!,-,., . aid westward to Arizona (Parry, Palmer) and California 
(San Oabriol Mt>.. linger, and near San Bernardino, Parry). The scales are very conspicuous, ;>t 
first white, but gradually becoming brown, the lint spreading from the point of attachment. They are 
considerably larger than the ultimate segments, and those I have examined seem to be entire, broadly 
ovate and decidedly acuminate. I find that apart from these scales the pinnules or segment- are \n r- 
fectly glabrous on the under side, thus distinguishing the species from Bmall forms of C. myriophylla, with 
which! 

Cheilanthes Cleveland!!, D. C. Eaton. 

Rootstock creeping, covered with narrow rigid dark-brown scales; 

stalks scattered, 2-6 inches long, dark-brown, wiry, when young scaly, but 

at length nearly smooth; fronds of mature plants 4-6 inches long, ovate- 

lanceolate, tripinnate ; smooth and green above, beneath deep fulvous-brown 

from the dense covering of closely imbricated ovate-acuminate elegantly 

ciliated scales growing on the ultimate segments as well as on the midribs 

and rachises; segments otherwise naked, nearly round, flattish, £—£ a line 

broad, the terminal ones larger, the margin narrowly recurved and un- 

changed in texture and color.—Bulletin of the Torrey Botanical Club, 

vi, p. 33. 

Mountains near San Diego, Mr. Daniel Cleveland. Imperfect specimens of what seems to be the 
same thing were sent in 1875 from San Bernardino by Dr. Parry. The fronds average a little larger than 
those of C. Fendleri, and are similarly divided into innumerable minute rounded segments, either densely 
placed or rather lax, as in that species. The scales are only half as large as those of C. Fendleri, are 
made up of much more tortuous cells, are in the mature frond of a very deep but bright cinnamon- 
brown, and bear near the base or along the lower part a few very long ciliary projections, which are 
often curved upwards and visible from the upper surface of the frond. It may prove that this is only a 
form of C. myriophglla, bat as the scales of the frond are smaller and very closely imbricated, it is per- 

* * * Under surface of pinnules both tomentose and scaly. 

Cheilanthes myriophylla, Desvaox. 

Rootstock very short, clothed with dark-brown narrow rigid scales; 

stalks tufted, 2-6 inches high, castaneous, wiry, covered with partly decid- 

uous pale-brown narrow appressed scales and woolly hairs intermixed; 

frond 3-8 inches long, oblong-lanceolate, smooth and gi'een or deciduously 

pilose above, beneath matted-tomentose and densely clothed with  pale- 
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those of the ultimate segments with long tortuous cilia : p 

ovate, narrower upwards, crowded or sub-distant; ultimate Beg 

(} a line broad), crowded, roundish, innumerable : the tmcb 

much incurved.—"Desv. in Journal de Botanique, ii, p. 4 

Hooker, Sp. Fil. ii, p. 100, t 105, A. Hook. & Baker, Sy 

C. elegans, Desv.    C. paleacea, Mart. & Gal. 

Western America, from Mexico to Chile, ami reported from India also. Ar 
King. California, Monte Diablo Range, Prof. Brewer and Dr. (hhhonx. Rocks, n. 
Curry Mill, Nevada,   If.   (I.  lihouur.    San  Diego.  Mr.   Vlnrland.    The specimens w 

Cheilanthes Lindheimcri, Hooker. 

Rootstock slender, elongated, creeping, branched, chaffy with thinnish 

ovate rusty scales; stalks scattered, 4-7 inches high, blackish-brown, 

polished, why, at first bearing narrowly lanceolate delicate scales inter- 

mixed with woolly hairs; frond 3-5 inches long, ovate-lanceolate, 3-4-pin- 

nate; pinnse mostly close-set; ultimate segments roundish-pyriform, about 

\ a line long, very much crowded, the unchanged margin much incurved; 

upper surface of frond white-tomentose, lower surface very chaffy with pale 

or ferruginous scales, those of the midribs ciliate at the base, those of the 

ultimate segments more and more ciliate and passing into entangled tomen- 

tum.—Sp. Fil. ii, p. 101, t. 107, A. 
Western Texas to New Mexico and Arizona, Lindhtimer, No. 744; Wright, No. 817 ; King, Roihrock, 

Palmer, etc. Plant with a long and slender rootstock, by which, and by the white-tomentose upper 
surface of the frond, it is to be distinguished from C. myriophylla. The ultimate segments are much 
smaller than in that tpecies, and are also much more compactly arranged. 

CHEILANTHES VESTTTA, Swartz, and C ARGENTEA, Kunze, are the only other species of tho 
genus attributed to the United States. The former ranges from New York to Northern Alabama, and 
westward to Kansas. The latter is a species of Northern Asia, which is said to have been collected in 
Alaska by Steller. C. aspera, Hooker, will be found described in the genus Pellwa, to which Mr. Baker 
has very properly referred it. 

V.   CRYPTOGRAMME.    R. Brown. 

Sporangia on the back or near the ends of the free vein;, forming 

oblong or roundish sori, which are at length confluent and cover the back 
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of the pinnules; involucres continuous, formed of the membranaceous and 

somewhat altered margin of the pinnule, at first reflexed along the two 

sides and meeting at the midrib, at length opening out flat; rootstock short; 

stalks stramineous, tufted; fronds smooth, herbaceous, dimorphous; sterile 

ones on shorter stalks, tri—quadri-pinnatifid, with toothed or incised ovate or 

obovate segments; fertile ones long-stalked, less compound, with narrowly 

elliptical or oblong-linear pod-like segments.—Allosorus, Bernhardi, in part. 

The generic name was proposed in 1823 by Robert Brown, in Dr. Rich- 

ardson's Appendix to Franklin's first journey, for our species, and with it he 

associated the European Pteris crispa, Linn. Allosorus of Bernhardi is a 

much older name, but the character assigned to it was exceedingly vague, 

and the species referred to it, if by Bernhardi's expression "alle Adianta 

spuria Sw." we are to understand the species of Pteris which Swartz placed 

in his section Adiantoidece, are now scattered among half a dozen diverse 

genera. Presl's Allosorus is likewise worthless, being a most heterogeneous 

assemblage of unlike species. Since the true object of scientific nomen- 

clature in botany is to clearly set forth natural affinities and distinctions, 

and not, as some would have it, to perpetuate antiquated obscurities, I am 

quite content to follow the great masters Robert Brown and Sir W. J. 

Hooker in using the name Cryptogramme, though the name Allosorus may 

perhaps be kept, as by Mr. Baker, for a section of Pellma. 

Cryptogramme acrostichoides, E. Brown.—Or. crispa, forma Ameri- 
cana, Hook. Sp. Fil. ii, p. 130.   All les, Sprengel, Gray's Manual. 

Usually in dense tufts among rocks, often at high elevations. Isle Eoyale, Lake Superior, and 
generally in the Rocky Mountains and the Sierra from Colorado and California northward to 56° or 60° 

. • (Dr. Richardson), and in the Aleutian Islands, where it has a more condensed hahit 
(AUitHoras /,.•;„!,>(»-•. llnprecht,. The American plant is considered a form of the European C. crispa by 
Sir W. J. Hooker and by Dr. Milde, and one occasionally sees specimens which would seem so inter- 
mediate in cbarater as to justify this disposition, but the American plant is decidedly more rigid and 
subcoriaceous than the other, has less compound fronds, less incised sterile segments, and longer and 
more linear fertile ones. In C. crispa, the sporangia occupy only the upper portion of the fertile veins, 
and in C. acrostichoid.es they descend nearly or quite to the midrib.   Curiously enough, Dr. Milde makes 

" Texture herbaceous or subcoriaceous, and veins clearly visible, the invo- 

lucre broad, and in most of the species rolled over the sorus till full maturity" 
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Pellaea Breweri, D. 0. Eaton. 

Rootstock ascending, short, covered, like the bases of the densely 

tufted shining-brown very fragile stalks, with abundant narrow crisped 

fulvous chaff; fronds 2-6 inches high, simply pinnate, the pinnae short- 

stalked, 6-8 pairs, membranaceous, mostly 2-parted, the upper segment 

larger; segments and upper pinnse oblong-ovate, rather obtuse, in the fer- 

tile fronds narrower; involucre continuous, pale; veins repeatedly forked.— 

Proceedings of Amer. Acad, vi, p. 555; Botany of U. S. Geol. Expl. of 

40th Parallel, p. 395, t. xxxx. 

Common on exposed rocks in the higher canons < 
No. 6243), and eastward to the Wahsatch, 7-9,000 feet altitude, Watxon, Ka 
in Lieut, ffheeler's Expl), and near Loma in Southern Colorado, Dr. Uothro 
terete, very fragile, so that in dried specimens the fronds are commonly hi 

The scanty specimens from Loma. near the headwaters of the Rio CJrandi 
segments of the lower pinnae, hnt the California!! plants bare the lower 
2-parted, the uppermost 'J-:? pairs entire.     The  nearest related species is 

Pellaea gracilis, Hooker, Sp. Fil. ii, p. 138, t. 133, 
5, p. GG0. Pteris gracilis, Micliaux. AUosorns gracilis, Fresl. 
Milde, Fil. Europae et Atlantidis, p. 26.   Pteris Stellcri, Gmelir 

$ 2.    ALLOSORUS.    Baker. 

Texture coriaceous, the veins not evident, involucre conspicuous. 

* Pinnules or segments obtuse or barely acute, not apiculatc. 

-*- Frond pinnate or bipinnate, never thrice pinnate. 

Pellaea atropurpurea, Link.—Hooker, Sp. Fil. ii, p. i:>8; ("1 ray's Manual, 
etl. 5, p. 660. 

-      Rio Mimbres, New Mexico (Dr. Bigelow), and Arizona, Dr. Parry.   From Vermont arid Canada to 
the Rocky Mom wid sooth* ird to Tennessee and Indian Territory.   Itreappears 

Tin plant varies much in the form and number of its segments, and in having the stalk and rachis pi r- 

Pellaea aspera, Baker. 
Rootstock short, ascending, moderately chaffy with narrow scales; 

stalks slender, 2-3 inches long, black, but with a pale scurfy pubescence; 

frond oblong-lanceolate, 4-6 inches long, bipinnate; pinnse and pinnules 
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deltoid-lanceolate or oblong, pinnules next the main rachis often lobed; all 

of them very rough on both surfaces, with short harsh simple or forked 

whitish hairs; involucres continuous, the edges crenate.—Syn. Fil. p. 148. 

Cheilanthes aspera, Hooker, Sp. Fil. ii, p. Ill, t. cviii, A. 

New Mexico and Western Texas, ( karlt i WrighL This Fern is peculiar among our species of the 
genus in having a harsh scabrous surface. Hooker noticed that the margins of the fertile pinnae are 
transversal} wai "1. and that the often forked or tripartite hairs are most abundant on the top of these 
undulations.   One specimen shows a rootstock as tli i   inch or so in length, and 

-*—*- Frond hi—tri—quadripinnate, ultimate segments oval or cordate. 

Pellaea andromedsefolia, Fee. 

Rootstock slender, creeping, covered with narrow glossy scales; 

stalks scattered, erect, wiry, pale-brown, smooth and naked, except for the 

narrow chaff at the base, 2-12 inches long, about equalling the ovate 

usually tripinnate but sometimes 2-4-pinnate fronds; primary pinnse rather 

distant, spreading; ultimate pinnules 2-5 lines long, petiolulate or sessile, 

oval, slightly cordate and emarginate, fleshy-coriaceous, the fertile ones 

often with the edges revolute to the midrib; veins numerous, parallel, and 

sometimes producing narrow ridges on the upper surface; involucres her- 

baceous, with a narrow whitish edge.—Genera Filicum, p. 129. Pteris 

andromedcefoUa, Kaulfuss, Enumeratio Filicum, p. 188. Allosorus i 

d&folius, Kaulf. in Kunze, Analecta Pteridographise, p. 18, t. 11. 

California, mostly in the Coast Kanges, but collected in the " mountains near Live Oak Creek" 
and one or two other places (in Arizona?) by the Botanist* of the Mexican Boundary Commission. Mex- 
ico? Also in Chile, but the Chilian plant has been described as a distinct species (P. myrtti 
tenius &. Kuhn) upon insufficient grounds. Kunze also reports a station in Cape Colony. The stalks 
are commonly very straight, the rachis rarely a little flexuose, and their color is said to be reddish-brown 
with a delicate bloom when fresh, though dried plants show a nearly straw-colored rachis.   A pubi  cent 

PellaDa pulchella, Fee. 

Rootstock very short, stout, nearly erect; stalks densely clustered, 3-8 

inches long, chaffy at the base with narrow crisped scales, nearly black 

and polished, as are the rachis and all its divisions; frond as long as the 

stalk, or longer, triangular-ovate in outline, quadripinnate below, less com- 

pound upwards; ultimate pinnules numerous, very small, 1-3 lines long, 

oval or commonly cordate-ovate, obtuse, distinctly stalked, coriaceous, 

smooth,  the edges often  very much rolled in;   involucre herbaceous.— 
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Genera Filicum, ,  p- 129.    Hooker, Sp. Fil. ii, p. 1 .50. AllosoriL >' puhhtHtts, 

Martens & Galeotti, Fil. M€ a. p. 47, t, 10, f. 1. 

Western Texas and New Mexicc 
can plant lias been separated from the 
P. microphylla, as having shorter, broa 
size and more delicate habit, I see no 
Southern Mexico.   The almost or quite 

>, C. Wright, Nos. g-J4 and 213-2.    Me: 

tier, flatter, and more cordate segme 

> black stalks and rachises and the i 

;S 
i Para.   The New Mexi- 

lt except for its smaller 
the State of Chiapas in 

> cordate-ovate pinnules 
abundantly distinguish this species from P. andromedcefolius. 

**Pinnules mucronulate or decidedly acute. 

Pellrea ternifolia, Link. 

Rootstock short, thick, densely chaffy, the scales narrow and dark- 

brown, with a blackish midrib ; stalks crowded, nearly or quite black, with 

a purplish bloom when living, rigid, 2-6 inches long ; frond as long or 

longer than the stalk, narrowly linear in outline ; pinnae usually 9-15 pairs, 

all but a few of the uppermost trifoliolate; segments commonly linear- 

obovate, slightly mucronate, coriaceous, somewhat glaucous beneath, green 

above, sessile, or the middle one indistinctly petiolulate, when fertile with 

the edges much rolled in; involucre broad, the edge only membrana- 

ceous—Fil. Hort. Berol. p. 59. Hooker & Baker, Syn. Fil. p. 148. Pteris 

ternifolia, Cavanilles, Hooker & Greville, Ic. Fil. t. 126. 

From Mexico to Peru and in the Hawaiian Islands. I refer to this species with much hesitation 
a few little specimens gathered by Dr. Sutton Hayes among the headwaters of the Rio Colorado of 
Texas. They have only the simply trifoliolate pinnules of this species, but the segments are of the 
short-oval or roundish form more common in the next. Were P. ternifolia ever known to develop more 
than three segments to a pinna in countries where it is abundant, it would seem reasonable to consider 
the two following species only forms of it with more and more compound fronds, but in the present state 
of our knowledge of them it is perhaps best to keep them separate. 

Pellaea Wrightiana, Hooker. 

Rootstock short, thick, nodose, densely chaffy with very narrow 

dark-brown scales; stalks crowded, purplish-brown, polished, rigid, 4-6 

inches long; frond about as long as the stalk, from lanceolate to triangular- 

ovate in outline, bipinnate; pinnae nearly sessile, spreading; pinnules cori- 

aceous, smooth, green above, slightly glaucous beneath, almost sessile, at 

most about six pairs; those of the sterile frond roundish-oval, 3-5 lines 

long, two-thirds as broad, rounded, or even subcordate at the base, the 

apex obtuse, but with a minute subulate semi-pellucid cartilaginous point 

or mucro ; those of the fertile fronds rolled in to the midrib and therefore 
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very narrow, often longer than the others, and curved upwards, similarly 

mucronate.—P. Wrightiana and P. longimiicronata, Hooker, Sp. Fil. ii, p. 

142 and 143, t. cxv. P. mucronata, Baker, Syn. Fil. p. 148; D. C. Eaton, 

in Bot. of Mex. Boundary, p. 233, in part P. Weddelliana, Fee, 8me Mem. 

p. 74! 

Western Texas aud Colorado to New Mexico and Arizona. Bolivia, TVeddell. Not seen from Cali- 
fornia. This plant varies much in the number of pinnules to a pinna, the lower pinnae having commonly 
five or six pairs of them, but sometimes only two pairs besides the odd or terminal one. Tbis latter 
form is strictly Hooker's P. Wrightiana, and the least developed examples of it I do not know how to 
clearly distinguish from P. ternifolia ; the form with more numerous segments is Hooker's P. longimucro- 
nata. Hooker describes this as well as the next species as having " tufted stipites springing from clus- 
tefed bulb-like caudices or rhizomes, about the size of hazel-nuts"; and Fee notices a similar "soucho 
bulbiforme ecailleuse" in the Bolivian plant. This latter, of which its describer has favored me with a 
specimen, has precisely the frond and pinnules of the narrow form of P. Wrightiana, but the scales of 
the rootstock are of a lighter brown, and with a less d bat not destitute of it as he 

1 them.   In all these plants, the scales of the rootstock, when very young, and those found 
on the stalk of tl arly white. 

Pellaea Oriiithopus, Hooker. 

Rootstock and stalks as in the last species, though often stouter ; fronds 

very rigid, a few inches to a foot long, broadly deltoid-lanceolate in out- 

line, when fully developed tripinnate; primary pinnae spreading or obliquely 

ascending, linear, the lower ones J to J the length of the frond, bearing 

from a few up to 15 or 16 pairs of trifoliolate, but varying to simple or to 

pinnately 5-7-foliolate, pinnules, which are usually only 1J to 2 lines long, 

coriaceous, slightly glaucous beneath, roundish-quadrate in the rare sterile 

fronds, and with the margins rolled in to the midrib in fertile fronds, 

minutely mucronate.—Sp. Fil. ii, p. 143, t. cxvi, A. Attosorus mucronatus, 

D. C. Eaton in Silliman's Journal, July, 1856 (described from vera small 

specimens from Monte Diablo). 

Yar. brachyptera, Eaton. 

Secondary rachises ascending, much shortened, giving the frond a 

narrower outline and a denser habit; the pinnules crowded, oblong-linear, 

simple or trifoliolate, varying according to drought or humidity from 1J to 5 

lines in length.—/'•'• im and P. helium, T. Moore in The 

Gardeners' Chronicle, Feb. 1873, pp. 141 and 213, ex char. 

Common throughout Califon 
County and Grass Valley, growing r 
mers drought This bears the same relation to /'. WrightUtna which that  plant 
does to PAernifolia, having more decompound fronds and still smaller ultimate pinnules.   Plants cnlti- 



flattened  ( 

•u I.N Hook,' 

ners' Chronicle, and copied by Baker in the MOond edition of S; 
iensible,and probably in< orreetly printed.    1\ helium of Eastern i 
a ordinary P. Ornithoptis slightly modified by cultivation in a me 

Pellsea densa, Hooker. 

Rootstocks rather slender, entangled, chaffy with nearly black narrow 

scales; stalks densely tufted, wiry, and very slender, dark chestnut-brown, 

dull or polished, 3-9 inches long; fronds ovate or triangular-oblong in out- 

line, l^-2£ inches long, densely tripinnate ; segments 3-6 lines long, linear, 

nearly sessile, sharp-pointed or mucronate, in the fertile fronds entire, and 

ha\ing the margin narrow!} recurved, and provided with a distinctly paler 

involucre, in the very rare sterile fronds broader and sharply serrated, 

especially towards the apices.—Sp. Fil. ii, p. 150, t. cxxv, R Onyckwm 

densum, Brackenridge, Ferns of U. S. Exploring Exped. p. 120, t. 13, f. 2. 

Sierras of California from the Yosemite to the Castle M . etc   Oregon, 
Rogue River {Brackenridge), and near Port Orford, Gen. A. V. Eautz. Near Jackson's Lake, Wyoming 
Territory, ihnub >•'>• Expedition. A very distinct species, not in the least related to those just described. 

ge, -who considered it an Onychium, noticed that the plant bears a close resemblance in habit 
koides, and Hooker remarks the same similarity. A thin cross section of a seg- 

ment shows the involucre to be a very delicate Bpecial organ, growing just within the proper margin of 
the segment. 

§3.   PLATYLOMA.   J. Smith, Baker. 

"Texture coriaceous, the reins usually lihhhtt, the ultimate segments broad 

and flat, the involucre sn ;;arrov: that it is snon llddni by the fruit" 

PellaBa Bridgesii, Hooker. 
Stalks 3-6 inches long, wiry, dark-brown, smooth and polished, many 

rising from a short, creeping rootstock, which is chaffy with very narrow 

scales; fronds as long as the stalks, simply pinnate; pinnae 5-18 pairs, 

mainly opposite, nearly sessile, glaucous-green, coriaceous, sterile ones 

orbicular or obscurely cordate, 4-5 lines long, rarely larger, fertile ones a 

little narrower, commonly at first conduplicate, and so seemingly lunate; 

involucre narrow, formed of the whitish rartilaginous margin of the pinnae, 



soon  flattened  out, and  exposing a very broad  intramarginal  band of 

sporangia.—Sp. Fil. ii, p. 238, t. cxlii, B. 

Sierras of California, usually above the elevation of 6000 feet. Discovered by Thomas Bridges, 
and since collected bj Brt m r al Ebbett's Pass (8000-9000 feet elevation) and in Silver Valley on the Big- 
Tree road, and by Brewer, Torrey, Bolander, etc., in the Yosemite. A curious Fern, very different from all 
other American species, and only to be compared to P. rotundifolia of New Zealand, which, however, has a 
shaggy-paleaceous stalk and rachis, Hooker noticed that the margins of the pinnae have a narrow white 
cartilaginous edge, " but not incurved." But it is plainly incurved in very young specimens. The two 
sides of each fruiting pinna are at first folded together, hiding the sporangia, and then the pinna is mod- 
erately curved upwards, giving it a decidedly crescent-like shape. 

Pellsea flexuosa, Link. 

Rootstock creeping, rather slender, the scales narrow, rigid, brown, 

with a darker midrib; stalks reddish-straw-color, several inches long, passing 

into a more or less flexiious or zigzag rachis; fronds from a half to two or 

more feet long, ovate-oblong in outline, twice or the larger ones thrice pin- 

nate ; secondary and tertiary rachises usually deflected and zigzag, rusty- 

puberulent or nearly smooth; pinnae mostly alternate; ultimate pinnules 

5-10 lines long, roundish-ovate or sub-cordate, very obtuse, distinctly petiolu- 

late, sub-coriaceous, smooth, slightly glaucous beneath, the margin of 

fertile pinnules at first reflected and partly covering the sporangia, at length 

flattened out.—Fil. Hort. Berol. p. 60. Hooker, Sp. Fil. ii, p. 149. Allo- 

sorus flezuosus, Kaulfuss, Kunze, die Farrnkrauter, p. 46, t. 23. 

From Western Texas and New Mexico (Wright) to Arizona, Camp Crittenden, Dr. Rolhrock. 
Mexico to Peru. This comes very near to P. cordata, J. Smith, and is united with it by Mr. Baker in 
Synopsis Filicum. The zigzag rachises and strongly deflected branches are a very marked feature, !>nt 
this character is none too constant. Occasionally there are large-pinnuled plants of P. andromedarfolia 
also, which bear a considerable resemblance to the present species. In our territory it reaches its ex- 
treme northern limit, and the specimens are much smaller than those from Central America. Fournier, 
in the Cryptogamia of Mexico, keeps P. cordata and P.flexuosa apart, and Dr. Max Kulm, in his publi- 
cation of posthumous species of Mettenius, in Linnaea, vol. 36, has described our plant as a distinct 
species under the name of P. intermedia. 

VII.    PTERIS.    Linn. 

Pteris aquilina, Linn., var. lanuginosa, Hooker. 

Frond silky-pubescent or tomentose, especially on the under surface; 

otherwise as in the typical eastern form.—Sp. Fil. ii, p. 196. P. lanuginosa, 

Bory in Willd. Sp. PI. v, p. 403. Hook. & Arn. Bot. Beech. Voy. p. 405. 

Kaulf. Enum. Fil. p. 189. 

Very common throng] 1 to Sitka and eastward to 
Utah.   Farther east it passes into less pubescent forms and so into the common form of the Atlantic 



i or another, the common Brake occi 

t is of California lu.il the young frond 

Vm.    ADIANTUM.    Linn. 

Adiantuni pedatum, Linn. 
Ill moist, rocky places, from Santa Crnz, California, to Oregon and Washington Territory, and 

nortliward to I'nalashka.    Wahsatoh Mts.. Utah.    Common in the Atlantic State- from North Carolina to 

mountains of Colorado, where it might reasonably have been expected. 

Adiantuni Capillus-Veneris, Linn. 

Stalks and racliises very slender, nearly black, polished; frond ovate- 

lanceolate in outline, very delicate, smooth, bipinnate or sub-tripinnate, the 

upper half or third simply pinnate; pinnules and upper pinna- wedge-obo- 

vate or somewhat rhomboid, rather long-stalked, the sides nearly straight 

or moderately concave, the upper margin commonly rounded and more or 

less incised, crenated, or [in the plant of oar district] acutely dentato- 

serrate, except where the margin is recurved to form the lunulate or Trans- 

versely oblong separated involucres.—Sp. PL p. L558. Hook. Sp. Fil. ii, 

p. 36; British Ferns, t. 41.     D. (J. Eaton in Chapman's Flora, p. 591. 

Ahont the month of springs and wells in Soutlnrn Ctah : St. George' {[>>:*. Palmer and Parry), 
Kanab, Mrs. Thompson. New Mexico (C. Wright, No. 2123), Camp Bow ie. Dr. Poihrock. Damp caQons in 
Southern California (G. W. Dunn), near Santa Barbara {Mrs. Ccopc). and at Cassitas Pass, Dr. Pothrork. 
Also from North Carolina and Florida to the Hot Springs of the Arkansas and Texas. Its range extends 
throughout a great portion of Europe, Asia. Africa, Booth America, and Oceanica. 

Plant with a short, creeping rootstock, the 6talks very delicate, 4-8 or 10 inches long, Bouietiines 
erect, hot more frequently drooping or pendulous ; frond 8-10 inches long, but in favored stations occa- 
sionally very much larger. The plant of the Gulf and Atlantic States is very similar to the European 
form, having the pinnules mostly sharply cuneate, often deeply lobed, and the upper or outer margin of 
the sterile pinnules creuated or obscurely toothed; but the plant of Utah, California, etc., differs in 
having the pinnules broader, firmer, less incised, and the outer margin, if sterile, very acutely and finely 
toothed, the veinlets even slightly produced into minute needle-points. In all these points it shows a 
slight approach to the following. 

Stalks and racliises rather stout, nearly black, polished; frond broadly 

ovate or deltoid-pyramidal, 2-3-pinnate, pinnules and upper pinnae of 

ample size, rather long-petioled, smooth or nearly so, rounded or even 

reniform, the very base sub-cuneate, lower edges commonly a little con- 

cave, upper margin rounded, slightly incised: it' sterile, acutely dentate, 

with the veins running to the points of the teeth ; but when fruiting, with 
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2-5 transversely linear-oblong sub-continuous involucres.—Sp. Fil. ii, t. 

75, A; not of Bory and Willdenow. Keyserling, Adiantum, p. 15, 37, No. 

55. A. Chilense, Torrey in Botany of Parke's Survey, p. 21; Brackenridge, 

Ferns of U. S. Expl. Exped. p. 97 ; D. C. Eaton, Botany of Mexican 

Boundary, p. 233; and in Robinson's Catalogue of Ferns, not of Kaulfuss. 

A. tenerum, Torrey in Emory's Notes of a Military Reconnoissance from 

Fort Leavenworth to San Diego, p. 155. Newberry in Botany of William- 

son's and Abbot's Survey, p. 93, not of Swartz. 

From San Diego, California, northward to Oregon, common, bnt apparently not occurring east of the 
Coast Ranges. Stalks 6-12 inches long; frond about tbe same length, more than half as wide at the base, 
gradually narrower upwards, the pinnules -J-l-J- inches broad, rounded, or the larger ones semicircular or 
almost reniform, bearing at first a few scattered hairs along the veins, soon quite smooth. The pinnules 
commonly have from one to four slight incisions on the rounded side. The very acute teeth of the sterile 
pinnules having the vein extending to the point of the teeth, and the transversely linear involucres, 
separate this from A. Chilense, with which I formerly confounded it, that species having the veins extend- 
ing mostly to the notches between the teeth, and bearing more numerous lunulate involucres. The 
figure given by Hooker in Species Filicum is very characteristic of the common Adiantum of California, 
and does not represent any known plant of either Mauritius or Malacca. The specimen it was draws 
from is marked in Hooker's ' Griffith."   It is on the same sheet with a specimen 

t form of A. ' i as coming from Delessert's herbarium, and collected in 
i possible interchange or crossing of the tickets, an accident too 
, who haa apparently not seen the specimens, says that the A. 

f Hooker's plate was " nach einem von B. Delessert hinterlassenen Exemplar, das vermutb- 
s probably too late to trace with certainty the history and origin of the 

specimen figured, but it is enough that it accurately represents the Californian species, and none other. 
I. tmarginatum of Bory and Willdenow was confessedly "very like ihe preceding [J. Capillus- 

Veneris], but constantly smaller, the pinnules always obcordate and never lobed." Keyserling refers this 
without hesitation to A. Capillw-Feneris, leaving the name free for the present species, for which it is not 
especially appropriate, though I do not think it is to be rejected on the score of utter uulitness. 

Adiantum tricholepis, Fee. 

" Frond oval in outline; stalk and rachis smooth, polished, deep- 

black ; pinnules roundish, moderately long-petioled, hairy on both surfaces; 

sori very few, of unequal size; involucre very velvety; rootstock creeping, 

scaly, the scales linear, acuminate, tawny."—8me Me'm. p. 72. Keyserling, 

Adiantum, p. 15, 37, No. 56. A. Chilense, var. hirsutum, Hook. Sp. Fil. ii, 

p. 43 (in part); D. C. Eaton in Bot. of Mexican Boundary, p. 233. A. 

dilatatum, Nutt, MS. in herb. Hook., and quoted in Sp. Fil. 1. c. A. pilosum, 

D. C. Eaton in Robinson's Catalogue, but not of Fc'e, which is A. Chilense, 

var. hirsutum, Keyserl., from Chile. 

Inarocky ravine near th.MiioutlH.ftliclJii.IVco.^WrsteniTexas, f»: BUjihw.   Mon terry, California, 
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simpler upwards, the terminal £ 
sterile segments having a veiuk 

TRIBE ill.   ASPI.EIVIEJE. 

IX.   LOMARIA.    Willd. 

Sori in a continuous band next the midrib of the contracted pinns 

the fertile frond, covered till mature by an elongated involucre, cither fori 

of the recurved and altered margin of the pinnse or else sub-marginal 

parallel to the margin. Veins of the sterile frond oblique to the mid 

simple or forked and free. Fronds mostly elongated, pinnatifid or pinn 

in foreign species rarely undivided or bipinnate, of two kinds, the stt 

foliaceous, the fertile commonly much contracted—A genus of about si 

species, finding its greatest development in the southern hemisphere. 1 

closely connected with Blechnum, which has the involucre remote from 

margin, and the fertile frond not much contracted. The two genera v 

united by Dr. Mettenius, but it is more convenient to keep them apart. 

Spicant, Desvaux. 

Rootstock short and thick, very chaffy; fronds tufted, erect; sterile 

ones nearly sessile or short-stalked, sub-coriaceous, narrowly linear-lan- 

ceolate, 8-24 inches long, 1-3 inches wide, tapering to both ends, pinnatifid 

to the rachis into very numerous close-set oblong or oblong-linear often 

upwardly-curved obtuse or apiculate segments, the lower ones gradually 

diminished to minute auricles; fertile fronds sometimes three feet high, long- 

stalked, pinnate; the pinnae somewhat fewer and more distant, longer and 

much narrower than in the sterile frond, sessile by a suddenly widened 

base; involucres distinctly intramarginal.—"Desv. in Berl. Mag. v, p. 325." 

Hook. Sp. Fil. iii, p. 14. Osmunda Spicant, Linn. Sp. PI. p. 1522. Blech- 

num boreale, Swartz, Syn. Fil. p. 115.    Hook. British Ferns, t. 40. 

y (Brncer) to Oregon, British 

l Fern throughout Europe, a 
made a var. eUn 
been  collected   m'i'.i   \>\<>u 



Coast Ranges differ from the type mainly in their greater size and luxuriance. Blechnum doodioides, 
Hooker, Sp. Fil. iii, p. 60, t. 153, seems to be, as Mr. Baker remarks, a form of the present plant with 
interrupted involucres, as in the related genns Doodya. 

X.   WOODWARDIA.   Smith. 

Woodwardia radicans, Smith, var. Americana, Hooker. 

Caudex stout, very chaffy with large scales, assurgent or erect, and 

rising a little above ground; stalks strong, 8-12 inches long; fronds stand- 

ing 3-5 feet high, subcoriaceous, pinnate; pinnao 8-15 inches long, 2-4 

inches broad, oblique to the rachis, pinnatifid nearly to the midrib; seg- 

ments triangular-lanceolate, slightly falcate, acuminate, spinulose-serrate or 

in large plants more or less pinnatifid; veinlets forming a single row of 

oblong sorus-bearing areoles each side of and next to the midvein, besides 

a few oblique empty areoles outside the fruiting ones, thence free to the 

margin; sori oblong, often slightly curved, the sporangia resting in the 

hollowed areole, and at first covered by an arched and convex indusium.— 

Hooker, Sp. Fil. iii, p. 67. W. spinulosa, Martens & Galeotti, Fil. Mex. p. 

64.    W. Chamissoi, Brackenridge, Ferns of U. S. Expl. Exped. p. 138. 

From Long Valley to Sonthern California. Mexico to Chiapas and Guatemala. One of the largest 
and coarsest of Califomian Ferns, apparently not uncommon. The type ( W. radicans, Smith, Mem. Acad. 
Turin, v, p. 412) is found in Madeira and along the Mediterranean countries; also in Northern Indiaand 
the island of Java. The American plant differs mainly in the absence of a chaffy proliferous bnd, which 
is commonly seen on the rachis near the apex of the frond in the old-world plant. It is alsomore decidedly 
spinulose-serrate, and the areoles of the venation are perhaps less abundant. It is worth the while of 
Californian Botanists to observe whether their plant is always destitute of the proliferous bud. 

XI. 

Indusia straight, confined to the upper or inner side of the fertile veinlet. 

Asplenium Trichomanes, Linn. 
This common Eastern Fern occurs sparingly from the mountains of Colorado to the Pacific coast 

On the brink of the Great Canon of the Arkansas, Bravdegee. Middle Mts., Colorado, Hall <;• Batbowr, 
n. 692. Monte Diablo, California, Gevcral Eaton. Oregon, Prof. Wood, E. Hall. Cascades of Washing- 
ton Territory. Kellogg f Harford, n. 1177.   The A. cbcjimm of the Flora of Colorado is this species. 

, Moore, iSTature Printed Ferns of Great Britain, t, 39, D. 
This has the pinnules a little larger and more or less incised.   It occurs fertile near San Di< 

(Dr. Neicberry, Mr. Cleveland), and has also been collected in Vermont by Mr. C. C. Frost. 

Asplenium parvuium, Martens & Galeotti. 

Fronds tufted, erect, rigid, 4-10 inches high, narrowly Hnear-obla 

ceolate in outline, short-stalked, pinnate ; stalk and rachis black and shi 
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ing; pinnae very numerous, 2-6 lines long, oblong, obtuse, entire or crenu- 

late, auricled on the upper side at the nearly or quite sessile base, the 

middle ones longest, the lower ones gradually shorter, more distinct and 

deflexed; texture rigid-chartaceous; sori short, abundant.—Fil. Mex. p. 60, 

t. 15, f. 3. A. tricJwmanoides, Mettenius, liber Asplenium, p. 137, not of 

Michx., Fl. Bor. Am. ii, p. 265. A. resiliens, Kunze, Linnsea, 18, p. 331. 

A. ebeneum, var. minus, Hook. Sp. Fil. iii, p. 139. A. ebeneum, D. C. Eaton 

in Botany of Mex. Boundary, p. 235. 

Great Canon of the Rio Grande, Parry. Texas, B. Mall, n. 852. Limestone rock8 in shady places, 
Northern Alabama and Georgia, Hon. T. M. Peters, Dr. Chapman.   Mexico to Chiapas. 

This is perhaps not sufficiently distinct from A. ebeneum, which it replaces in the dryer regions of 
the Southwest and Mexico. It is a smaller and more rigid plant, with the pinnae more entire, and more 
generally deflexed. Specimens from Chiapas have all the pinnae deflexed. Michaux's Tennessee speci- 

1 several years ago in Paris, and made a note that they clearly 

Asplenium septentrionale, Hoffmann. 

Plant low, growing in dense tufts; rootstocks matted together, hidden 

by the blackened remains of old stalks; fronds crowded, 2-4 inches high, 

the slender naked stalk bearing an irregularly forking frond, consisting of 

from two to five narrowly linear rather rigid acute segments or branches, 

which are entire or more frequently cleft at the end into a few long narrow 

teeth; sori much elongated, placed near the margin, usually facing each 

other in pairs, commonly only two or three to each segment.—" Deutschl. 

Fl. ii, p. 12." Hooker, British Ferns, t. 26. D. C. Eaton in Botany of 

Mexican Boundary, p. 235. 

On Ben Moore, New Mexico (Dr. Bigelow), and at perhaps the san IO .tat ion, C. Wright.   Middle 
Mts., Colorado (Hall f Harbour, 689), a r,..!i of the Arkansas, in com- 
pany with Aspl. Trichomanes, Brandegee. 
India. 

In mountain cms regions throughout Europe and in Northern 

nally described as an Acrostichum l.y Lin nans, referred to ^cro- 
pteris hy Link, and made the type of a £ > doubt better to regard 
it as an Asplenium with very narrow se :ceedingly elongatet The involucres, being 
very close to the margins of the segmei Qts, give the pL of a Pteris.   Occasion- 
ally the segments are a little broader, a ,nd produce as i nany as four or five 

! *orL ;' ed then the Asplenioid 

ATHYRITJM. 

Indusia more or less curved, and often crossing to the outer or lower side 

of the frit 'ding veinlet. 



Asplenium Filix-f<rmina, Bernkardi, in Sckraders N. Joiirn. Bot. 1806, 
pt. ii, p. 2G, 48, t, 2, f. 7.   Gray, Manual.   Hooker, Sp. Fil. iii, p. 217. 

North Temperate Zone generally, existing in a great variety of forms, and in some perhaps doubt- 
ful forms in Africa and South America. Moore separates the greater part of the North American forme 
specifically under the name of Athyrium asplenoides, Desv., making two varieties, one with broader ami 
one with narrower pinnules; but the distinctive character which he relies main 
caudex," seems to be invalid, as our American plants grow in crowns no less decidedly than those of 
Europe. Having regard to only characters evident in ordinary herbarium specimens, I should arrange 
the North American forms which exist in my collection in five groups or varieties, as follows: 

Var. exile. 

Fronds 3-6 inches high, lanceolate, pinnate; pinnse oblong-lanceo- 

late, deeply cut into oblong lacinioe, which are 2-3 toothed at the end. 

Maine (Prof. 0. D. Allen). Chocorua, New Hampshire, Minot Pratt. A starved form, which un- 
doubtedly will be found in many exp< 

Var. 

Fronds 1-3 feet high, rather rigid, narrow in outline, nearly bipinnate; 

pinnae obliquely ascending or curved upwards, narrowly lanceolate; seg- 

ments oblong, crowded, crenated or serrate; sori usually abundant, straight 

or curved.—Aspidium angustum, Willd. Aspl Filix-fmmina, var. Michauxii, 

Mettenius. D. C. Eaton in Botany of 40th Parallel, p. 396. Athyrium 

les, var. angustum, Moore, Index Fil p. 179. 

mento Valley, 

Hooker. 

Frond 2-3 feet high, oblong-lanceolate in outline, nearly bipinnate; 

pinnae 3-4 inches long, oblong-linear, having a narrowly winged secondary 

rachis; pinnules broadly ovate and foliaceous, obtuse, simply or doubly 

sen-ate; sori nearer the midvein than the margin, indusia straight or curved, 

the basal ones often hippocrepiform (horseshoe-shaped).—Sp. Fil. iii, p. 

218. Athyrium Filix-fmmina, var. latifolium, Moore, Nat. Print. Ferns, t. 

31, £ B.(?) 

Port Orford, Oregon, Gen. Eautz.   Oregon, E. Hall, No. 683.   Near Philadel- 
67.   I am not satisfied that tbis is exact! • .1 tin -pin- 
ions are less imbricated than those he figures, while in the Philadelphia 
lost part quite distinct, but on the whole his plate well represents the form 
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Var. commune. 

Frond ample, delicate, 2-4 feet high, broadly oblong-ovate, twice pin- 

nate; pinnae elongated (4-6-8 inches long); pinnules oblong-lanceolate, 

pointed, more or less pinnately incised and serrate, distinct or confluent on 

the secondary rachis by a very narrow and inconspicuous margin * sori 

short; indusium straight or variously curved.—Aspl. Fillx-fwmina of most 

authors. 

Eastern America, common in moist, Bliaded woods. Mount Graham, Arizona, Bothroek. CalN 
fornia, Brewer, Bolander, Kellogg, etc.   Kuby Valley, Nevada, Watson.   Southern Utah, Palmer. 

The ordinary, fnlly developed form of the species, -which I am unahle to separate from the com- 
mon European plant. Moore'splate of Alh. 1 ilur-famhui, var. oratum (t. :W), well represents an ordinary 
average specimen. In living plants, the stalk and rachis is often of a heautiful brownish pink, hut this 
color is lost when the frond is dried for preservation. 

Var. cyclosorum, Eupreclit. 

Fronds very large, often 5 feet high and 18-20 inches broad; the pin- 

nules often an inch long, oblong-lanceolate, pinnatifidly incised, or nearly 

again pinnated; sori roundish; indusium very short.—Distrib. Crypt. Vase. 

Ross. p. 41. Athyrium FMx-famina, var. incisum, Moore, Nat. Pr. Brit 

Ferns, t. 30; var. cyclosorum, Moore, Index Fil. p. 183. 

Oregon City {Harford).   Port Orford, Oregon, Gen. Eautz.   Vermont, C. C. Frost. 
The largest form of the species, occurring on the west coast from Oregon to Alaska, rarer in the 

Atlantic States, and given by Moore as growing in Great Britain, France and Lapland. Var. Sitehense 
of Kuprecht, 1. c, is probably the same thing. The crested, multifid, and irregularly developed forms 
of the Lady Fern are comparatively rare in America, but it is not to be doubted that diligent search 
would bring them to the light. One of them. var. laciniatum, Moore, is mentioned by Mr. Davenport as 
occuring in New Jersey. (See Bulletin of Torrey Club, vol. vi,p. 168.) Of the varieties above described, 

- all are closely connected by various intermediate conditions. 

TRIBE IV.    ASPIDIEJE. 

XII.   PHEGOPTERIS.   Tie. 

Phegopteris alpestris, Mettenius. 

Rootstock short and thick, erect or oblique; stalks 4-10 inches long, 

bearing a few large brown spreading scales near the base; fronds oblong- 

lanceolate, 1-2 feet long, pinnate with delicately bipinnatifid deltoid-lanceo- 

late pinnse, the lower pinnse distant and decreasing moderately; pinnules 

ovate-oblong or oblong-lanceolate, incised and toothed; sori small, rounded, 

sub-marginal.—Fil. Hort, Lips. p. 83; uber Phegopteris, p. 10. Aspidium 

alpestre, Swartz.    Polypodium ttipestre, Hoppe.    Hooker, British Ferns, t. 6. 
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Among rocks at high elevations on Lassen's Peak, Mt. BhaB i    au   Pyra Peak, and at 
other high points in the Sierras of California, Brewer, Lemmon. Cascade Mts. of British Columbia, 
Dr. Lyall.   A Fern growing in large and dense patches, and much licate forms of 
the Lady Fern, but with globose sori near the margin of the lobes of the pinnae, and without special 

nil, for the objects figured as indusia In work ou Asplenium are too 
delicate and fugitive to deserve the name. A common species in Northern Europe, but there the plant 
has usually broader segments than are found in the American specimens. The Eastern species, P. poly- 
podioides and P. hexagonoptera, do not, to my knowledge, occur in the Southwest or in the Pacific States. 
P. Dryopteris, however, has been collected in Oregon. 

XIII.   ASHDim   Swartz. 

$ 1.    DRYOPTERIS or NEPHRODIUM. 

Indusium round-reniform, or orbicular with a narrow sinus. 

* Texture tliin-memlranaceous, veins simple or once forked. 

Aspidium Nevadense, (n. sp.). 

Rootstock creeping, densely covered with the persistent bases of former 

stalks; fronds standing in a crown, thin-membranaceous, 1^—3 feet high, 

lanceolate in outline, pinnate; pinnae linear-lanceolate from a broad base, 

deeply pinnatifid; the lower pairs distant and gradually reduced to mere 

auricles; lobes crowded, oblong, entire or sparingly toothed, slightly hairy 

on the veins beneath, and sprinkled with minute resinous particles; veins 

about seven pairs to a lobe, simple or forking; sori close to the margin; 

indusium minute, reniform, furnished with a few dark-colored marginal 

glands, and bearing several long straight jointed hairs on the upper surface. 

Moist and shady places along creeks. Butte Co., California {Mrs. Pulsi/er Ames), and in similai 
places in Plumas Co., Mrs. R. M. Austin and Mrs. Ames. The first specimens received were referred 
to A. Novtburacense, to which species there is the closest resemblance in the size, shape, and texture of 
the fronds, but lattr and more complete specimens hava a rootstock of'a very different character.   The 

much firmer fronds and an erect rootstock. Aspidium Nevadenseoi Boissitr (aSpanish Fern) having been 
proved to be identical with A. rigidum, var. pallidum, there is no reason why the name should not be 
taken for a Fern coming from the Sierra Nevada of California. 

Aspidium patens, Swartz. 

Rootstock rather stout, creeping, bearing several fronds at the growing 

end; fronds 1-3 feet high, moderately long-stalked, ovate-oblong in out- 

line, membranaceous, softly pubescent beneath, pinnate; pinnae closely 

placed, linear-acuminate, 3-6 inches long, 5-7 lines wide, the lowest 

pair scarcely or not at all smaller, but somewhat deflexed, all pinnately 

incised three-fourths of the way to the midrib; segments very numerous, 
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crowded, obliquely oblong, acutish, basal ones longest; veinlots very evi- 

dent, simple, the lowTest ones of adjoining segments sometimes uniting, and 

sending a short free veinlet to the sinus between the segments; sori near 

the margin; indusia very pubescent.—Syn. Fil. p. -11). 

Santa  Barbara. California,  Mrs. Cooprr, Dr. Hothrock. 
uni m irked     S in Francisco, Calif., Dr. Sinclair," bnt 

throughout Tropical America, and has been found also in various warm re-ions of the Old World. 

** Texture firmer, or sub-coriaceous, veins forking freely. 

Aspidium Filix-mas, Swartz. 

Rootstock short, stout, ascending or erect; fronds in a crown, on very 

chaffy stalks, half-evergreen, firm-membranaceous, 1-3 feet high, broadly 

oblong-lanceolate, slightly narrowed towards the base, sub-bipinnate; 

pinnae from a broad base lanceolate-acuminate, pinnatiiid almost to the 

midrib or again pinnate; pinnules oblong, smooth, palish beneath; in 

smaller fronds obtuse and sub-truncate, slightly toothed; in larger ones 

more elongated and pinnately incised; sori large, near the midvein, com- 

monly only on the lower half or two-thirds of each segment; indusia 

convex when young, rather firm, smooth, orbicular-reniform, with a deep 

narrow sinus; rachises more or less setose-chaffy ; chaff of the stalks bright- 

brown, of broad lanceolate-acuminate scales.—Syn. Fil. p. 55. Nephro- 

dhiiu FlUx-mas, Richard. Hooker, Sp. Fil. iv, p. 11G; British Ferns, t. 

15. Lastrea Filix-mas, Presl. Moore, Nat. Print. Brit. Ferns, t. 14, 15, 

16,17. 

Mountains of Colorado, Dr. Scovill, Hall # Harbour, Brandegee. Rocky Mts. of British Colum- 
bia and Dakota Territory to Lake Superior and Canada. Newfoundland, fide Eunze. If all the 
forms referred to the male Fern by Hooker really belong to it, the species is found in Europe, Asi:;, 
Africa, North and South America, the Hawaiian Islands, Japan, and Ceylon. Some of the Colorado speci- 
mens, and those sent from Owen Sound, Canada, by Mrs. Eoy, are very large and fairly bipinnate, with 
deeply incised pinnules, and therefore belong to var. incisum of Moore. This species is given in Pursb's 
Flora as found from New Jersey to Virginia; but his specimens preserved in the Hookerian herbarium 
are partly A. Goldieanum and partly A. cristatum.    yrphrwlinm  1 lojidaintm, Hooker, Fil. Exot. t. 90, ia 

form of A. cristatum. 

Aspidium rigidum, Swartz, var. argutum. 
Rootstock short, stout, ascending or erect; fronds in a crown, on 

chaffy stalks, half-evergreen, firm-membranaceous, smooth and green above, 

paler and more or less glandular beneath, 1-3 feet high, ovate-lanceolate 



or triangular-lanceolate, usually fully bipinnate; pinnae broadly oblong- 

lanceolate, the lowest ones broadest and scarcely shorter than the middle 

ones; pinnules oblong, incised or doubly serrate, with spinulose teeth, 

conspicuously veiny; sori large, nearer the midrib than the margin; 

indusia firm, convex, orbicular, with a very narrow sinus, the edge bearing 

short-stalked glands.—Aspidium argutum, Kaulfuss, Enum Ffl. p. 242. 

Lastrea rigida, u larger and more developed" Moore, Nat Print British Ferns. 

Nephrodium rigidum, 1 var. Americanum, Hooker, British Ferns, t. 16; Sp. 

Fil. iv, p. 120. 
Rocky canons and hillsides of California, apparently rare east of the Coast Ranges, but extending 

northward to Urnqua Co., Oregon ( Wilkes Expl. Expcd.), and southward to the Sierra Madre, Northwestern 
Mexico. It is also given by J. Smith in the Botany of the Herald as found in Panama and the 
Hawaiian Islands, but I suspect there is some error of either identification or locality. This is related 
to the last species, and small forms have been mistaken for it, but it has a broader and more compound 
frond, not or but very slightly narrowed towards the base; the under surface is somewhat glandular, 
and tho plant very fragrant in drying; the teeth of the segments are softly spinulose, whence the name 
chosen by Kaulfuss, and the involucres have a very evident glandular margin. Hartweg's No. 2039, 
from near Monterey, is this species rather than Filix-mas, to which it has at times been referred. Our 
Fern differs from the European A. rigidum, with which is was united first by Moore and then by Hooker, 
only in the considerably greater size and the more decidedly spinulose teeth, and I see no good reason 
for still considering it distinct. The fragrance is equally characteristic of the European plant, and 
persists many years in herbarium specimens. 

. DILATATUM, a form with dark scales on tho stalk and Binooth 

$2.    POL YSTI CHUM. 

Indusium orbicular and entire, peltate, fixed by the depressed centre: 

fronds evergreen, subcoriaceous; pinna and pinnules usually auricled on the 

upper side at the base, and mucronately serrate; veins free. 

*Fronds simply pinnate. 

Aspidium Lonchitis, Swartz. 

Utah, in the Wahsatcb (Watson), and near Spriug Lake, Parry. From British Columbia north- 
ward, and eastward to Montana, Lake Superior, and Canada. Greenland. Northern Europe and Asia, 
and in the high mountains of Southern Europe and Northern India. 

Aspidium muni turn, Kaulfuss. 

Rootstock stout; stalks often a foot long, chaffy, like the rachis, with 

abundant glossy-brown scales; fronds growing in a crown 1-4 feet long, 

or even longer, lanceolate in outline, tapering slightly towards the base, 

pinnate; pinnae very many, linear-acuminate, 3-4 inches long, subcoria- 
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serrate; the teeth with commonly oppressed needle-like points, the hase ot' 

the pinnae auricled on the upper and obliquely truncate on the lower side: 

son abundant, forming a row each side the midrib midway between it and 

the margin.—Enum. Fil. p. 236.    Hooker, Sp. Fil. iv, p. 10, t 219. 

California generally, extending through Oregon to Nutka in the north and Guadalupe Island 
(Palmer) in the south. The largest and finest specimens are from Crescent City {Bremer), and Port 
Orford, Oregon (Gen. Eautz). One of the handsomest of American Ferns, and, like many others, Snbj< of 
to considerable variations. The shaggy covering of the stalks and rachis consist usually of largo 
cinnamon-brown chaff, intermixed with much smaller acuminate scales of the same color, but sometimes 
the color is much darker, and the scales mostly confined to the very base of the stalk. 

Yar. initial urn. 

Frond smaller, the scales almost entirely lacking; pinnae few and 

rather remote, short and broad, oblong-oval, the teeth closely appressed; 

sori scanty, on the ends of the few uppermost pinna?. 

Nevada Fall, Yosemite, Prof. Wood. Also from Moore's Flat, on tho Yuba River, collector 
unknown. The lower portion of the stalk is missing: this was probably somewhat truly, bill the pad 
preserved, and the whole frond, are absolutely naked, and have a pale, almost glaucous appearance. 

Var, 

Frond smallish, not nan-owed at the base; pinnae crowded, lanceolate- 

oblong, pale, ascending and imbricated; fruit-dots nearer the margin than 

the midrib; stalk with shining brown lance-acuminate scales at the base, 

otherwise almost naked, as are the rachis and the frond. 

Red Mountain, Mendocino Co. (Kdloga). Mts. near Trinity River (Prof. Wood). Plumas Co., 

sori, was collected by Dr. Lyall near the 49th parallel. 

**Fronds bipinnate, or nearly so. 

Aspidium aeuleatiim, Swarte. 

Rootstock stout, erect; stalks of variable length, commonly very 

chaffy, with large and small scales intermixed, as is the rachis; fronds 1-2 

feet long, forming a crown, oblong-lanceolate, pinnate; pinnae closely 

placed, lanceolate from a broad base, mostly curved upwards, incisely 

pinnatifid or again pinnate; the lobes or segments of variable shape, oval- 

rhomboidal, or unequally triangular-ovate and auriculate on the upper side 

of the slightly stalked base, entire or sen-ate or incised, the lobes and teeth 

of all degrees aculeate or needle-tipped; under surface more or less chaffy- 



fibrillose; sori in two rows on the segments, nearer the midvein than the 

edge.—Syn. Fil. p. 53. A. aculeatum, var. intermedium, Hooker, British 

Ferns, t. 11. 

nd exceedingly variable species. 

Frond elongated, thinly coriaceous, tapering slightly at the base; 

pinna? but slightly incised above the middle, more and more deeply cleft 

towards the rachis, the lowest superior segment largest, but scarcely distinct 

as a pinnule, and not at all auricled.—Aspidium Californicum, D. C. Eaton, 

Proc. Am. Acad, vi, p. 555. 

Var. annulare. 
Frond oblong-lanceolate, scarcely or not at all narrowed at the base, 

truly bipinnate; pinnules distinctly short-stalked, mostly auricled and 

slightly incised; the basal one largest and again pinnatifid; under surface 

chany-fibrillose.—Aspidium angidare, Willd. Sp. PI. v, p. 257. Polystichum 

annulare, Presl; Moore, Nat. Print. Brit. Ferns, t. 12 and 13. 

Mountains near Santa Cruz, Bolandtr. The fine specimen of this plant which came from the same 
region as the preceding forms is very closely similar to one from St. Martha's, Guilford, England, sent me 
by Mr. Thomas Moore. The lowest pinna? are not reduced, as they are in var. Braunii (the form of 
Northern New England), and the pinnules are as distinctly separated as one ever sees them in that form, 
while they are much more incised. 

$ 3.    CYRTOMIOM. 

Indusium orbicular as in § 2: fronds simply pinnate, with broad pinna; 

veinlets commonly connivent and uniting near the edges of the pinnce. 

Aspidium juglaradirolQum, Kimze. 

Fronds a few inches to two feet long, coriaceous, pinnate; pinnse short- 

stalked or the upper ones sessile, ovate-oblong or broadly lanceolate, the 

terminal one distinct and in small fronds the largest, the lateral ones one to 

six on each side, 2-6 inches long, one inch or more broad, sometimes acu- 

minate, entire, appressed-serrulate, smooth on both surfaces ; veins pinnated, 

the veinlets few, either free or uniting near the margin; sori scattered iu 



several   irregular  rows   between   the   mill Irib   and   | 
p. 363.    Hooker cv Baker, Syn, PiL p. 25 

Oaleotti, Fil. Mex. p. til. t. IT. f. 1 >. w,-iv collected at tlio 
Horn's Well, by the Botanies attached i„ 

It is a common specirs in Mexico ami Tropical Ai 
well as two genera. Ambh/a of Frol and Phamrophbia of 1 

nenca.and.n 

XIV.    CYSTOPTERIS. Bernhardi. 

Cystepterii flragtlia, Bemh. 

XV.    WOODSIA.    R. Brown. 

WoocNia scopuliiia, D. 0. Baton. 

high, from bright ferruginous near tin- base becoming paler upwards puber- 

ulentlike the rachia and under surface of the frond with minute flattened 

hairs and stalked glands; fronds lanceolate, 4-8 inches long, pinnate: pinme 

numerous, 8-10 lines long, oblong-ovate, pinnatifid with tO-16 short ovate 

or oblong crenulate or toothed divisions; sori submarginal: indusium very 

delicate, deeply cleft into laciime, which terminate in short hairs composed 

of irregular cylindrical cells.—Canadian Naturalist, Apr. 1865, p. 90. Bot. 

of 40th Parallel, p. 307. 
Oregon (Brackcnritlgr. Hall, n„t;rf>, ami in M<»no 1  ,-- in.000 feet elevation 

\Yoo<l*>in  Orc^ana, 

Much like the last in si 

fertile fronds taller than the 

pinnatiiid; segments obloi 

teeth often reflexed and c 

minute, divided almost to 

1. e.    Gray's Manual, ed. 5, 



Oregon to ml Lak.   Supeimi     I  tr.'li  (Joim   .1..  and Arizona. 
but not sent from California. This and the last have a continuous (m.t jointed stalk, such as is found 
iu W. oblusa and its immediate allies, hut the indusium is rather that of W. Hvennt, though very much 
reduced. Of the Texan plant (C. Wright, Nos. 830 and 2120), doubtfully referred to II. obtimt, 1 have 
as yet seen no specimens in a condition for satisfactory examination.    Sir W. J. Hooker had placed his 

by Mr. Baker. 

SUBORDER.    SCHIZiEACEzE. 

XVI.   ANEIMIA.    Swartz. 

Sporangia ovate, sessile, opening longitudinally, furnished with a trans- 

verse apical complete operculiform ring, placed in two rows on the back of 

the very narrow branchlets of the two long-stalked panicled lower branches 

of a pinnately divided frond, the fertile branches in a few species entirely 

distinct from the sterile frond. Veins free or anastomosing.—A genus of 

about twenty-seven species, none of them large Ferns, mostly South Ameri- 

can, one being South African, and two coming within the borders of the 

United States. 

Aneimia JVIexicana, Klotzsck. 

Rootstock creeping, densely covered with narrow subulate blackish 

chaff; fronds scattered, on slender stalks, pinnate; the two lower branches 

fertile, long-stalked, glandular-puberulent, bipinnate witli densely clustered 

fructification; the rest of the frond like the sterile ones, deltoid-ovate, 

simply pinnate; pinnae about six pairs and a rather large terminal odd one, 

short-stalked, broadly ovate-lanceolate from a rounded or slightly cordate 

base, sub-coriaceous, smooth and somewhat glossy; midrib very distinct; 

veins free, oblique, parallel, closely placed, once or twice forked, the vein- 

lets running out into fine serratures.—Linnsea, xviii, p. 526. Kunze, Die 

Farrnk. ii, p. 75,1.131.    Hooker, Ic. PL x, t, 088. 

Western Texas, Lindheimer, Wright. Also in various parts of Mexico. Plant a foot or eighteen 
inches high, the common stalk fully half of this height, smooth, except for a few scales near the base. 
The pinnae are 2-2| inches long and about one-third aa broad, sub-coriaceous in texture, and finely 
striated by the slightly raised veinlets. A. adiantifolia, Swartz, with a Bub-tripinnate sterile segment, 
occurs in Florida, and is common in the West Indies and Tropical America. 



OBDER. OPHIOGLOSSACE^E. 
The OphhyUxsacvtP are now considered an order distinct fi 

distinguished by the erect vernation of the fronds, and by 

sporangia formed of the interior tissue of the frond, and not ;> : 

formation of surface-hairs, as in true Ferns. 'Hie prothallns, 

formed above-ground in Filiccs, is here devoid of chlorophyll ; 

beneath the surface of the earth. Besides Botrychium and* <)j 

this order contains one other genus, Helminthostachys, repress 

single species found in India, Ceylon, the Philippines, etc. 

I.    BOTRYCHIUM.    Swartz. 

Botrychium liimaria, L. 

Botrycliium   simplex. Hitchcock, var. compositum, LasHi. 

Sterile portion composed of two or three pinnately incised segments.— 

Milde, Fil. Eur. et Atl. p. 198. 

Valley in Yellowstone Park. Dr. Furry. Luke Superior to NVw England. Northern and Mi.Idle Europe. 
The specimens from California are only one or two inches high, and have the sterile portion di\ ided into 
three parts, the middle one.largest, allot' them pinnatel? incised. Those from Yellowstone Park arc 
taller, and show grades of transition towards ;l simpler form. They are all rather stout, and have the 
sterile portion set well towards the base of the common stem. Mr. J. W. Dun's Botrychinm, collected near 
Emigrant Gap, at 5,000 feet elevation, is probably this --.me thing, but I have not s- en his specimens. 

Botrycliiun lanceolatum, Angstrom. 

Frond small, 3—9 inches high, somewhat fleshy; the sterile segment 

closely sessile at the top of a long common stalk, in the smallest forms 

3-lobed, in larger ones broadly triangular, twice pinnatihd, the divisions 

lanceolate, entire, or toothed, all set on at an oblique angle: veins forking 

from a midvein; fertile segment short-stalked, slightly overtopping the 

sterile, 2-3-pinnate.—"Bot. Notis. (1854) p. U8." Milde, Filices Europae et 

.197.    Eaton in Grays Manual, ed. 5, p. 671. 

On a grassy stream-bank, near Mt. Ouray, < 'olorado. T. >'. lirandegee, 1-77.    Lake Superior to New 
, Pennsylvania, and New England.    Sowdina 3il   ria (Mildc). 

This species and tin closel rated in an early number of the 
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Botrycliiimi ternatiim, Swartz. 

Frond fleshy, the common stalk very short; sterile segment petioled, 

broadly pentagonal or triangular, ternate; the three primary divisions also 

petioled, as broad as long, pinnately decompound; ultimate divisions vary- 

ing from round-reniform to triangular-lanceolate, entire or variously toothed 

and incised; fertile segment long-stalked, 2-4-pinnate.—Schraders Journal, 

1800, p. Ill; Syn. Fil. p. 172. Kunze, Die Farrnk. ii, p. 51, t. 221. 

Milde, Fil. Eur. et Atl. p. 199. Osmunda ternata, Tliunberg, Flora Japonica, 

p. 329, t. 32. Botrychiitm Itti/ariokles, Swartz. B. fumarioides, Willdenow. 

B. australe, R. Brown. B. decompositum, Martens & Galeotti, Fil. Mex. p. 

15, t. 1. 

Plumas Co., Ca Jifornia, v ery large specimen s, Mrs. Pulsifer Amos and Mrs. R. 1 Mt. 
ton Territory, Brackenridge.   Geyser Springs, Yellowstone Park, Dr. Parry. Cas- 

cade Mts., British Coli unibia, Br . Lyall,   This species in one form 
Nutka Sound to New Granada, is rare and dwarfed i in Europe, appears again in a large 1 
Asia, and reappears in Australia and New Zealand. Dr. Milde's arrangement of the various forms (,| the 
species in partly geographical ar id partly natural sei hie for a systematic work, but ] 1 will 
not at present attempt a new a Austin's fine specimi ins accord 
with the figure of Mar tens and Galeotti above referred to.   Mrs. Ausl ;in also sends smaller • specimen. j.bot 

Botrycliiimi Virginiammi, Swartz. 

II.   0PHI0GL0SSUM.   Linnaeus. 

Ophioglossum vulgatum, Linn. 
Sanoita Valley, Ari 

Asia, Africa, Australia, < 
California. 



and along the stem. 

Hah—Twin Lakes, in bogs and meadows. 

SPHAGNUM CUSPIDATUM, var. RECURVIM, Heauv.—Distinguished fr< 

the above by its flaccid, attenuated brandies and spreading leaves, whu 

when dry, are undulated and slightly crisped. 

Hob.—Twin Lakes, in swamps. 

GYMNOSTOMUM RUPESTRE, Schwa?g.—This special plant has much rese 

blance to, and might be mistaken for, G. currh'ostnun, but for the margin 

its leaves being plane (not recurved).  . 

Hob.—Twin Lakes, on damp clay ground. 

WlESIA CRISPULA, lledw.— Known from IF. rirrhaUt by its mure crisp 

and plane-margined leaves and capsule without an annulus. 

JBToJ.—Twin Lakes, on rocks in mountainous districts. 

CYNODONTIUM VIRENS, Hedw. 

Hob.—Twin Lakes, on old logs by mountain streams. 

CYNODONTICM VIRENS. var. SERRATUM, B. & S.—Distinguished by 

strongly serrated leaves and less strumosc capsule. 

Hab.—Twin Lakes, on old logs in bogs. 
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DICRANUM RHABDOCARPUM, Sulliv.—Densely ceespitose; stems dicho- 

tomously branched; leaves erect, concave, elongate-lanceolate; nerve van- 

ishing below the apex; areolation loose; of a light shining green ; capsule 

erect, cylindrical, regular, when dry 5- to 8-ribbed; no annulus; operculum 

obliquely rostrate. 

Hab.—Mount Graham. Arizona, on rotten pine logs; rare. 

POTTIA HEIMII, Hedw.—Tufted plants with flexuose oblong-lanceolate 

leaves, serrated at the apex, with a plane margin and nerve ceasing below 

the point; capsule oblong, and remarkable for the rostrate operculum adher- 

ing to the columella beyond the mouth of the capsule. 

Hab.—Twin Lakes, on shaded ground. 

DIDYMODON RUBELLUS, Bry. Eur.—Leaves intense dull green; lower 

ones invariably reddish, by which feature it is readily recognized. 

Hab.—Twin Lakes, on wet banks;  not rare. 

DlSTICIIIUM   CAPILLACEUM,  Biy. Eui\ 

Hab.—Twin Lakes, on wet rocks on hillsides. 

DISTICHIUM CAPILLACEIM, var. BREVIFOLIUM.—A smaller plant, with 

shorter leaves and smaller capsule. 

Hab.—South Park, in wet, grassy ground. 

DISTICHIUM INCLINATUM, Swtz., B. & S.—The shorter stem, more 

crowded leaves, and inclined oval capsule distinguish this from the preceding. 

Hab.—Twin Lakes, in similar situations. 

CERATODON PURPUREUS, Brid. 

Hab.—Twin Lakes, Mount Graham, and Sierra Blanca, Arizona; very 

common. 

CERATODON PURPUREUS, var. COM PACTUM.—In large, compact csespites, 

in a barren condition. 

Hab.—Twin Lakes, in very wet or boggy ground. 

DESMATODON LATIFOLIUS, Bry. Eur. 

Hab.—South Park, along streams. 

DESMATODON LAURERI, Schultz.—In close, csespitose tufts, stems 

branched, leaves crowded, oblong, obtuse, denticulate, with revolute, re- 

flexed margins; curved oval capsule, supported by a long, arcuate or cyg"- 

neous pedicel. 



lightly tie: 

Tlah.- 

BARBE 

BARBULA KIKALIS, Hedw. 

flak—Twin Lakes, on rocks; common. 

GRIMMIA APOCABPA, Hedw. 

Hab.—Twin Lakes, on rocks; common. 

GRIMMIA PLATYPHYLLA, Mitt.— Distinguished from the above by it- 

leaves being obtuse and more than  twice as wide, imbricated when dry: 

capsule large and immersed. 

Hob.—Twin Lakes, on rocks; rare. 

GRIMMIA ANODON, Brch. & Schp.—An interesting species, recognized 

by its small hoary cushions of dark green at the surface, leaves ending in 

a long hairy point, and the oval, gymnostomous, immersed capsule strongly 

ventricose. 

Hob.—Twin Lakes, on dry rocks; not common. 

GRIMMIA OVATA, Web. & Mohr. 

Hab.—Twin Lakes, on exposed rocks on mountain sides. 

KFINIS, Brch. & Sch. GRIMMIA OVATA, vai 

Hab.—In like situat 

GRIMMIA CALYPTRAT 

\ ft. APPn 

A, Hook* 

the upper erect leaves i 

cylindrical capsule covei 

flak—Twin Lakes, 

HEDWIGIA CILIATA, 

ending w 

ed with t 

on dry re 

var. LEUC 

[n dense cushions ; stem branched ; 

i long, slender, piliferous point, the 

l'U'e calvptra when mature. 

Brch. & Schp.—This variety 

known by its ciliated, long, diaphanous points to the leaves. 

ORTHOTRICHUM   TENELLUM,   Bruch.—In  small   cushions,   with  sho 
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branched stems, and loosely spreading, imbricated leaves; the subcylindri- 

cal, exserted capsule striated; calyptra hairy. 

Hab.—Twin Lakes, on rocks; rare. 

ORTHOTRICHUM TEXANUM, Sulliv. 

Hab.—Twin Lakes, on shaded rocks. 

ORTHOTRICHUM SPECIOSUM, Nees ab Es. 

Hab.—Twin Lakes, on trees; not rare. 

ENCALYPTA RHABDOCARPA, var.—This variety is distinguished by its 

papillose, piliferous leaves and its apophysate, striate capsule, without a 

peristome.    It is probably a new species. 

Hab.—Twin Lakes, under shelving rocks. 

ENCALYPTA CILIATA, Hedw. 

Hab.—Twin Lakes, on rocks and shaded ground. 

TAYLORIA* SPLACHNOIDES, Hooker.—Loosely caespitose; lower leaves 

oblong, upper obovate, acuminate, elongate-lanceolate, strongly dentate 

from the middle; capsule on a long, slender, pedicel, oblong subcylindric; 

neck rather long and narrow; operculum long conic; peristome very long 

and tortuous, and when dry reflexed. 

Hab.—Twin Lakes, in damp situations shaded by rocks. 

PHYSCOMITRIUM LATIFOLIUM, Drum.—This species is diminutive, and 

is distinguished by its broad and short concave leaves, short nerve, its ser- 

ratures not so sharp ; capsule oblong, neck long on a short pedicel, oper- 

culum conic and shortly apiculate. 

Hab.—Twin Lakes, on the bare ground. 

APHANORRHEGMA SERRATA, Sulliv. 

Hab.—Twin Lakes, on the bare surface of the soil. 

FUNARTA HYGROMETRICA, Hedw. 

Hab.—Twin Lakes and Arizona; common. 

LEPTOBRYUM PYRIFORME, Schp. 

Hab.—Twin Lakes, in moist places under shade. 

•TAYLORIA—Caespitose; stem radieulose; innovations dichotomose; leaves soft, erect, spathulate, 
and ovate-acuminate, coarsely serrated at the apex; areolation lax, diaphanous; nerve thin, ending 
below the apex. Capsule on a long pedicel,erect or inclined, when dry contracted below the mouth; 
apophysis clavate. Peristome single, inserted below the mouth; teeth 1G or 32—in pairs, very long, 
linear-lanceolate, hygroscopic, and when dry reflexed. Operculum conical or conico-rostellate; calyptra 
eonico-mitriform or split on one side.    Inflorescence monoicous; male organs capituliform. 



WKHKKA NUTANS, Schreb. 

Udb.—Twin Lakes, on Bhaded ground. 

WEBERA NUTANS, var. fi. CESPITOSA. IV & S. 

Uab.— Ywm Lakes, in bogs. 

WEBERA NUTANS, var. r. BICOLOR, B. & S. 

Hab.—Twin Lakes, at the base of trees in open woods. 

WEBERA NUTANS, var. e. LONGISETA, B. & S. 

Hab.—Twin Lakes, in same localities. 

BRYUM ULIGINOSUM, Brch. & Sch.—In this plant, the flowers are h< 

inaphrodite, a rare occuiTence with this species. 

Hab.—Twin Lakes, in wet positions. 

BRYUM PENDULUM, (Hornsch.) Schp. 

Hab.—Twin Lakes, on low ground. 

BRYUM PENDULUM, var.—The male gemma on separate branches. 

Hab.—Twin Lakes, in similar places. 

BRYUM INTERMEDIUM, Web. & Mohr. 

Hab.—Twin Lakes, on moist rocks, and at Santa IV, in New Mexic 

in like situations. 

BRYUM CIRRHATUM, Hopp. & Hornsch. 

Hab.—South Park, on low ground. 

BRYUM PALLESCENS, Schleich. 

Hob.—South Park, on damp ground. 

BRYUM PALLESCENS, var. y. CONTEXTUM. 
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Hab.—South Park, on low boggy ground. 

BRYUM PALLESCENS, var.—In this case, the inflorescence is herma- 

phrodite, a rare occurrence. 

Hab.—South Park, in moist places. 

BRYUM C^ESPITICIUM, Linn. 

Hab.—Twin Lakes and South Park, in dry situations; not rare. 

BRYUM ARGENTEUM, Linn. 

Hab.—Twin Lakes, in dry positions; common. 

BRYUM PSEUDOTRIQUETRUM, Hedw. 

Hab.—Twin Lakes, in wet situations. 

BRYUM PSEUDOTRIQUETRUM, var. COMPACTUM. 

Hab.—-Twin Lakes, in bogs. 

BRYUM TUEBIXATUM, Hedw. 

Hab.—Twin Lakes, on moist ground 

BRYUM TUEBIXATUM, var. LATIFOLIUM, B. & S. 

Hab.—Twin Lakes, in similar places. 

ZIERIA* DEMISSA, (Hornsch) Schp.—This very interesting plant is 

known by its reddish tufts, short radiculose stems. Leaves, the lower 

ovate-acuminate, nerve ceasing below the point, the upper more pointed, 

nerve excurrent with long points. Capsule cernuous, incurved, clavate- 

pyriform, gibbous; mouth small, oblique; inner peristome longer than the 

teeth. 

Hab.—Twin Lakes, in fissures of high rocks ; very rare. 

MNIUM AFFINE, var. ELATUM, B. & S. 

Hab.—Twin Lakes, under shade in wet places. 

MNIUM SERRATUM, Schrad. 

Hab.—Twin Lakes, by the side <>f shaded .rocks. 

AMBLYODOX DEALBAIUS, Beauv. 

Hab.—Smith Park, on wet ground. 

MEESIA ULIGIXOSA, Hedw. 

Hab.—Twin Lakes, wet boggy ground. 

* ZIEKIA—-Small csespites, dichotomously branched ; stems radiculose ; leaves densely imbricated, 
ovate, and  oblong-acuminate;   nerve _n:  entire: Herniation   lax.    Capsule - . ........ 



AULACOMNION   PALUS1RE, S •hwa-o-. 

Hab.—Twin Lakes, on bog >:   ver\ 

PHILONOTIS MARCHICA. Bri I. 

Hab.—Twin Lakes, in Bpri lgy pla 

PHILONOTIS FONTANA, (Lin n.) Brid. 

Hab.—Twin Lakes, Moun Grahar 

PHILONOTIS FONTANA, var. GRACILIS 

1, Arizona, side of brooks. 

Hob.—Mount Graham, Arizona: springy Localities. 

PHILONOTIS CALCAREA, Breh. & Bch. 

flat.—Twin Lakes and Santa F4 Creek, New Mexico, by the side of 

-mall streams. 

TlMMIA   MEGAPOLITANA,   Bedw. 

Hab.—Twin Lakes, on shaded rocky ground. 

POLYTRICHUM JUNIPERINUM, Hedw. 

Hab.—Twin Lakes, on moist ground. 

MYURELLA JULACEA, Brch. & Sch.—Densely tufted; 

slender, filiform, fragile. Leaves pale, glossy green, yellow 

closely imbricated, very concave, roundish-ovate, obtoi 

obscurely serrate at the apex, denticulate towards the base; areolation 

roundish; capsule suberect, oval oblong, tapering below, of a reddish- 

brown ; peristome white; operculum conical. 

Hab.—Twin Lakes, on wet banks; not common in a fruiting condition. 

PSEUDOLESKEA ATROVIRENS, Dicks.—In loose patches, dioicous ; stem 

prostrate, irregularly branched, incurved, slender, filiform : leaves imbri- 

cated, secund, ovate-lanceolate, acuminate, subserrulate; margin recurved; 

nerve thick, sub-continuous; areolae small, oval. 

Hab.—Twin Lakes, among other mosses on trees. 

TiiuiniiM BLANDOWII, Web. & Moh. 

Hab.—Twin Lakes, in meadows. 

ELODIUM PALUDOSUM, Sulliv. 

Hab.—Twin Lakes, in wet and boggy stations. 

CLIMACTUM DENDROIDES %, Web. 

Hab.—Twin Lakes, in bogs and wet places; sterile. 

BRACHYTHECIUM SALEBROSUM, Hoffm. 
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Hab.—Twin Lakes, on moist ground. 

BRACHYTHECIUM COLLINUM, Schl. 

Hab.—Twin Lakes, on the banks of creeks. 

EuRHYNCHTUM   STRIGOSUM, HofFm. 

Hab.—Twin Lakes, by the roots of trees in woods. 

EUKHYNCHIUM  PILIFERUM,  Scllieb. 

Hab —Twin Lakes, on shaded ground. 

AMBLYSTEGIUM SPEUCEI, Brch.—In small, dense cushions, dioicous; 

stems capillary, very minute and slender, sparingly and vaguely branched. 

Leaves remote, spreading, narrowly ovate-acuminate, almost entire, nerve- 

less, loosely reticulated; perichsetial leaves attenuated, serrate at the apex. 

Capsule erect or slightly curved, from a distinct neck, oval and obovate, 

and, when dry, widely obconic; peristome yellow; operculum conical, 

acuminate. 

Hab.—Twin Lakes, in moist places on rocks. 

AMBLYSTEGIUM SERPENS, Linn. 

Hab.—Twin Lakes, on old logs, roots of trees, and on the ground in 

wet situations. 

AMBLYSTEGIUM RADICALS, Brid. 

Hab.—Twin Lakes, on old logs and wet ground. 

HYPNUM STELLATUM, Schreb. 

Hab.—Twin Lakes, on moist ground. 

HYPNUM ADUNCUM, Hedw. 

Hab.—Twin Lakes, on the banks of running streams. 

HYPNUN ADUNCUM, var. ft. GRACILLESCENS, B. & S. 

Hab.—Twin Lakes, on damp, shady ground. 

HYPNUM ADUNCUM, var. S. TENUE, B. & S. 

Hab.—Twin Lakes, in similar places. 

HYPNUM ADUNCUM, var. <?. GIGANTEUM, B. & S. 

Hab.—Twin Lakes, in standing water. 

HYPNUM UNCINATUM, Hedw. 

Hab.—Twin Lakes, on moist ground and old wood. 

HYPITUM FJLICINUM, Linn. 

Hab.—Twin Lakes, along the banks of streamlets. 



CATALOGUE. 

HYPNUM COMMUTATUM, Hedw. 

flak—Twin Lakes, in wet place* 

HYPNUM COMMUTATUM, var. ft. FALCATUM, H. & S. 

M-Twin Lakes, in similar situations. 

HYPNUM KEPTILI:, Michx. 

STKKKOI.OX PLICATILI8, Mitten.—Dioieousjastigiatekbraneli 

falcate, secund, broad, ovate-acuminate, when drv rngulose-suhji 

very short nerves; margin reflexed, entire, on those of the branchc 

at the points, the cells at the angles small and obscure: pericha 

Capsule on an elongate pedicel, cylindrical, erect a* the base, run 

operculum conic;   peristome light color. 

Ilab.—Twin Lakes, on old logs. 

STEREODON COMPLEXUS, Mitten.—Dioicous,cu?spitoso; branch 

leaves secund from a broad base, ovate-lanceolate, circinate, CO 

small nerves; margin subentire, many short, obscure, subquadr, 

the basal angles; perichsetial leaves erect, oblong, subulate in 

denly subulate, subserrate, plicate; capsule on a red pedicel, c 

unequal, inclined ; persistome yellow ; operculum conic. 

Hab.—Twin Lakes, on shaded rocks. 
LIMNOBIUM PALUSTEE, Linn. 

Hab.—Twin Lakes, at the base of trees at the water's edge. 

LIMNOBIUM PALUSTFE, var. SUBJULACKUM. 

Hab.—Twin Lakes, in like situations. 

LIMNOBIUM OCHRACEUM.—Turn. 

Hoi).—Twin Lakes, on wet ground. 

CAMPTOTHECIUM NITENS, Schreb. 

Hab.—Twin Lakes, among grass in meadows. 



BY 0. F. AUSTIN. 

RICCIA FROSTII, Austin. 

RICCIA WATSONII, Austin. 

RICCIA CRYSTALLINA, Linn. 

RICCIA FLUITANS, var. LATA. 

MARCHANTIA POLYMORPHS, Linn. 

CHILOSCYPHUS POLYANTHOS, var. RIVULARIS. 

JUNGERMANNIA BICUSPIDATA, Linn. 

JUNGERMANNIA   INCISA, Schd. 

JUNGERMANNIA HORNSCHUSCHIANA, NeeS. 

JUNGERMANNIA BAUTRIENSIS, Hook., var. MULLERI, Lindb. 

JUNGERMANNIA CORDIFOLIA,  Hook. 

JUNGERMANNIA VENTRICOSA, Diks. 

SCAPANIA COMPACTA,  Roth. 

SCAPANIA UDULATA, NeeS. 

SCAPANIA ULIGINOSA, Swartz, Nees. 

LICHENES. 

BY PROFESSOR EDWARD TUCKERMAN. 

CETRARIA ACULEATA, (Schreb.) Fries.— Earth, Montezuma Pass, Co- 

lorado. 

CETRARIA MADREPORIFORMIS, (Ach.) Miill;—Earth, Montezuma Pass, 

Colorado. 

CETRARIA ISLANDICA, (L.) Ach.—Earth, South Park, Colorado. 

CETRARIA NIVALIS, (L.) Ach.—Earth. 

EVERNIA VULPINA, (L.) Ach.—Colorado and Arizona. 

USNEA BARBATA, (L.) Fr., var. DASYPOGA.—Valley of the Rio Grande. 

USNEA CAVERNOSA, Tuckerm.—Valley of the Ri<> Grande and Arizona. 

ALECTORIA JUBATA, (L.), var. INTLKXA, Fries.—Valley of the Rio 

Grande. 



PARMELIA CONSPERSA, (Elnli.) Ach.. var. MOI.LUSCI LA. Tuckerm.— 

Earth, South Park, Colorado. 

UMBILICARIA VELLEA, (L) Nyl., probably, hut all the specimens are 

infertile.—On rocks, Twin Lakes, Colorado. * 

PELTIGERA VENOSA, (L.) Ilothn.—On earth, Twin Lakes. 

PELTIGERA APHTHOSA, IL.) IloiVin.—Earth, Twin Lakes. 

PELTIGERA HORIZONTALIS, (L.I Hoffm,—Earth.  Twin Lakes. 

PELTIGERA CANIXA,   L.) Iloffm.—Earth, Twin Lakes. 

SoLORINA SACCATA. i L.) Acli.. var. si>()M;iit.v\. Nyl. ( N. bisjioni.)—Trout 

Creek and South Park, on the earth. 

PANKAWi HTPNORUM, (HoflF.)  Koerh.—Earth, Twin Lakes, Colorado. 

PANNARIA BBUNNEA, (SW.) Mass.—Earth, Twin Lakes 

LEPTOGIUM  TKKMELLOII>I->,   ( L. iil.i IV.—On rocks. Twin Lakes. 

PLACODIUM VITELLINUM, (Ehrli.) Naejr. ec Ileji]).—On tlie earth. Colo- 

rado. 

PLACODIUM  SINAPISPERMI'M, (DC) Hepp.— Earth. Twin Lakes. 

PLACODIUM JUNGERMANNLE, (Valil, Th. Er.j.— Earth, Twin Lakes. 

LECANORA EUBINA, (Vill.) Schser.—Rocks, Twin Lakes, Colorado, and 

Arizona. 

LECANORA CASTANEA, (Hepp.).—Earth, Twin Lakes. 

RINODINA TURFACEA, (Wahl ) Koerb —Earth, Twin Lakes. 

CLADONIA FIMBBIATA, (L.) Fr.—Earth, Twin Lakes. 

CLADONIA CARIOSA, (Ach.) Floerk.—Earth, Twin Lakes. 

CLADONIA GRACILIS, (L.) FI\, var. HYBRIDA, Schser.—Earth, North 

Branch of South Platte. 

BIATORIA CRENATA, (Tayl.) Tuckerm.—Earth, mountains of Arizona. 

BUELLIA PAPILLATA, (Sommer f.) Tuckerm.—Earth, Twin Lakes, 

Colorado. 





APPENDIX. 

CALIFORNIA COLLECTION. 

In the way of general considerations on the flora of our route in Cali- 

fornia, there is but little for me to say as a preface to this mere catalogue: 

first, because of the publication of the Botany of California. For the same 

reason I have excluded descriptions and kept this apart from the body of my 

report. American botanists have reason to congratulate the authors and 

themselves on the probable early completion of that great work. Second, 

because, upon the essential facts of the history of botany there, Prof. D. 

C. Eaton has dwelt in the preface to his article on the Ferns of the South- 

west, which forms a most valuable addition to this volume; and, third, 

because the important facts, so far as observed by us, have been already 

published in the Report of this Survey for 1876. 

There are, however, a few facts to which it might be well to allude : 

and the first one is the marked change which occurs in the character of the 

arborescent vegetation as we go north from Walker's Basin along the Kern 

River Valley and up the South Fork of that stream. After passing Havi- 

lah (a few miles north of Walker's Basin), no oak trees were seen along our 

route to the base of Fisherman's Peak, until, on the return trip, we reached 

the Soda Spring on the North Fork of Kern River. Here they again 

appeared, and as we moved south toward Deer Creek and Linn's Valley 

they became common, until in the last-named region they were more abun- 

dant in the lower grounds than the coniferous vegetation, which had hitherto 

given exclusive character to the landscape. 

It was further worthy of note that no Sequoia gigantea was seen on 

the eastern side of the North Fork of Kern River or anywhere on the 

South Fork, though situations were frequently noted at which, so far as 

the ordinary physical conditions of soil, exposure, etc., were concerned, 

it might have been expected, especially so as it is now well known to be 

common on the western slope of valleys drained bv the headwaters of 
23 BOT 853 
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Tule River, and also on the eastern slope of valleys tributary to the North 

Fork of Kern River. This seems to lead to the conclusion that its distri- 

bution, as indicated by Mr. Muir, is due to causes long ago operative; and 

that, further, its tendency "to spread" is not great. 

On the southern slope of a peak to the south of Mount Whitney, we 

found the present growth of trees at timber-line all dead or dying, and no 

younger ones taking their places, so that, in a few years, the timber-line 

will be several hundred feet lower than at present. I am quite unable to 

give any satisfactory explanation of the fact, unless it be due to a washing 

away of the soil by the melting snows: still, it is worth recording. 

As a general statement, it may be said that in the Southern Sierras, as 

well as in portions of the Coast Range, at an elevation of 5,000 feet, we 

find open grounds, at times dry, but frequently moist enough to come 

under the general denomination of meadows, and that these extend through 

the valleys up to an elevation of nearly 12,000 feet, as at the base of Mount 

Whitney. Ordinarily, they would have been "well grassed", and fur- 

nished an abundant botanical harvest, but the immense bands of sheep had 

denuded them of every living, green thing, save sage-brush, and had 

actually trampled the soil into a dust, even destroying the roots of the grass 

in great measure. This is to be remembered in connection with the possible 

disappearance of some local species of plants, the modification of the flora 

as regards the proportions of existing plants, and even by repeated "crop- 

ping" changing the entire habit of others The influence of the sheep 

and their herders in destroying the young timber has been adverted to in 

the general considerations in the early part of the volume. 

RANUNCULACE^. 

CLEMATIS LIGUSTICIFOLIA, Nutt., var. CALIFORNIA, Watson.—Head of 

Peru Creek, at 5,100 feet altitude (229). Brewer and Watson in Flora of 

California, 1, p. 3. 

THALICTRUM FENDLERI, Engelm.—Santa Barbara (111), I. c. p. 4. 

RANUNCULUS AQUATILIS, L., var. TRICHOPHYLLUS, Chaix.—Walker's 

Basin, at 3,440 feet altitude (291 and 304), I c. p. 5. 

RANUNCULUS CYMBALARIA, Pursh, I. c. p. 7. 



DELPHINIUM DEPAUPERATUM, Nutt.—Near base of Mount Whitney (395), 

I ft p. 11. 

ACONITUM FISCHERI, Reich, (373), I c. p. 12. 

PAPAVERACE.E. 

DENDROMECON RIGIDUM, Benth.—Island of Santa Cruz, off Santa Bar- 

bara, growing on rocky hillsides, I. c. p. 22. 

ESCHSCHOLTZIA  CALIFORNICA,   Cham.—Quite   abundant   near   Santa 

Barbara, where it is one of the most characteristic plants (86), /. c. p. 22. 

CRUCIFER2B. 

NASTURTIUM OFFICINALE, R. Br.—I found it, in 1875, in the Coast 

Range, in places where it is almost impossible to believe it had been intro- 

duced. So general is the conviction that it is not indigenous, that I hesitate 

to offer mv opinion that it is a native, at least, in some places where now 

found. I can understand that once introduced into a stream, it maybe 

transported by the current to any distance; but throwing out the agency of 

birds and similar means of transportation, as entirely inadequate to account 

for its distribution, I cannot comprehend how it should now be found so 

frequently at the very fountain head of some streams in places so remote 

and inaccessible as to have only recently been visited by whites* Found 

also at Elizabeth Lake, where it may have been introduced (188)     /. c. p. 43. 

NASTURTIUM OBTUSUM, Nutt., var. ALPINUM, S. Watson.—South Fork of 

Kern River, at 8,200 feet altitude. I think Mr. Watson correct in regard- 

ing this a mere variety. From the limited material at my command, I infer, 

however, that its characters are tolerably constant, especially the relative 

length of pedicels and pods (322), I. c. p. 613. 

CARDAMINE GTAMBELLII, Watson, I c. p. 30.—Not common; found only 

near Santa Barbara. 

SISYMBRIUM CANESCENS, Nutt.—Head of Peru Creek; altitude 5,100 

feet (230), I c p. 40. 

*As not entirely irrelevant, I may qnote from De Candolle, Ge"ographie Botaniqae, p. 746, footnote 
(a): "Le Nasturtium officinale et le Baruarea vulgaris, par exemple, ge tronvent sur la cote nord-ouest, et 
MM. Torrey et Gray les regardent comme introduits dans lee anciens Etats de l'Union. II est possible 
qu'ils soient venns d'Europe, niais ils peuvent aussi etre venus d'ailleurs, ou avoir 6t6 primitivement 
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SISYMBRIUM INCISUM, Engelm., (369), I. c. p. 41. 

BRASSICA NIGRA, Boiss.—Introduced, and has become a most obnoxious 

weed in some parts of California. Sometimes growing 8-10° high, as in 

the western portion of the Santa Clara Valley, I. c. p. 39. 

CAPPARIDE^. 

ISOMERIS ARBOREA, Nutt.—The common dry ground shrub in portions 

of the Santa Clara Valley (179), I c. p. 50. 

CISTINE^E. 

HELIANTHEMUM SCOPARIUM, Nutt.—Bartlett's Canon near Santa Bar- 

bara (125), I c. p. 54. 

FRANKENIACE,E. 

FRANKENIA GRANDIFOLIA, Cham. & Schlecht.—Santa Barbara, where it 

is the common weed of the seashore (55, 96), I. c. p. 60 

CARYOPHYLLE^. 

SILENE LACINIATA, Cav.—Santa Barbara (141), I c. p. 64. 

SILENE GALLICA, L.—Santa Barbara, where it is evidently introduced 

(160), I c. p. 63. 

STELLARIA LONGIPES, Goldie, (310), I c. p. 68. 

SAGINA LINN^I, Presl.—Manachi Meadows, at 8,000 feet altitude (311), 

I c. p. 70 

LEPIGONUM MEDIUM, Fries. (Spergularia media, Presl.)—Santa Barbara 

(154), I c. p. 71. 

HYPERICINE^E. 

HYPERICUM SCOULERI, Hook., I c. p. 81. 

MALVACEAE. 

SIDALCEA MALV^EFLORA, Gray, I c. p. 83. 

MALVASTRUM SPLENDIDUM, Kellogg!—Bartlett's Canon, near Santa 

Barbara (120), I c. p. 85. 



STERCULIACE.E. 

FREMONTIA CALIFORNICA, TOIT.—Known to the miners and ranchmen 

near Fort Tejon as "Slippery Elm." The inner bark abounds in mucila- 

ginous properties when moistened, and is used as a substitute for Vlmus 

fulva.   I c. p. 88. 

GERANIACE^. 

ERODIUM CICUTARIUM, L'Her.—Santa Barbara (158), where it is by 

many supposed not to have been introduced. It is somewhat remarkable 

that widely diffused as this plant is, I have never yet seen it growing 

where its introduction from Europe was not to my mind the most natural 

way of accounting for its presence, usually infesting the neighborhood of 

ranches and towns.    /. c. p. 94. 

RHAMNE^E. 

RHAMNUS CALIFORNICA, Esch. (Frangula Californica, Gray, Gen. 111. 2, 

t. 167.)—Sometimes called California Coffee, for, so far as I know, no 

reason. Santa Barbara (108). (226), head of Peru Creek, at 5,150 feet 

altitude, appears to be var. TOMENTELLA, Gray, of this same species; I. c. p. 

101. 

CEANOTHUS DIVARICATUS, Nutt.—"Blue Brush,"among which the deer 

lie, and on which they browse. At middle altitudes (354). This shrub is 

among the number that go to make up the dense chaparral of the Califor- 

nia hillsides; I. c.p. 103. 

CEANOTHUS SPINOSUS, Nutt.—Santa Barbara (132), I. c. p. 103. 

AMPELIDE^E. 

VITIS CALIFORNICA, Benth.—Tejon Ranch (280). So far as I know, 

the only wild grape of California; I. c. p. 105. 

SAPINDACE.E. 

JESCULUS CALIFORNICA, Nutt.—Common by the streams and on the 

hillsides near the Southern Sierras (258), I. c. p. 106. 

NEGUNDO CALIFORNICUM, T. & G.—Tejon Canon (264), I c. p. 108. 



J 

LEGUMINOSJE. 

BY SERENO WATSON. 

LUPINUS * ARBOREUS, Sims.—Common near the coast; Santa Barbara 

(27, 89 bis), the form with purplish flowers, I c. p. 117. 

LUPINUS RIVULARIS, Doug.—Frequent in the mountains from Oregon 

to Southern California; Manachi Meadows, at 9,500 feet altitude, Both- 

rock (328), I c. p. 118. 

LUPINUS ALBICAULIS, Dougl—Frequent from Oregon to Southern 

California; on Mount Pinos, at 7,000 to 8,500 feet altitude (206, 209), I c. 

p. 118. 

LUPINUS ANDERSONI, Watson, var.—Was scantily collected on the 

North Fork of Kern River (405). It is more slender than the type, the 

dense pubescence less silky, the racemes few-flowered, and both the stand- 

ard and keel naked. It does not seem exactly referable to any known 

species; I c. p. 120. 

LUPINUS CONFERTUS, Kellogg (Proc. Calif. Acad, ii, 192, fig. 59).—In 

the Sierra Nevada, at Manachi Meadows, 8,200 feet altitude (305), I c. p. 120. 

LUPINUS BREWERI, Gray (Proc. Am. Acad, vi, 334).—In the Sierra 

Nevada; on Mount Pinos, Rothrock (28, 270), I c. p. 122. 

LUPINUS LYALLII, Gray, var. DANAUS, Watson (Proc. Amer. Acad, viii, 

p. 534).—The pubescence less dense. The typical form in the Cascade 

Mountains; the variety in the Sierra Nevada, on the North Fork of Kern 

River, at 8,000 feet altitude (407).    FL Cal. p. 122. 

LUPINUS AFFINIS, Agardh.—From the Sacramento to San Diego; 

found in Bartlett's Canon, near Santa Barbara (129) ; I c. p. 122. 

LUPINUS NANUS, Dougl.—Frequent from the Sacramento Valley south- 

ward ;  Santa Barbara (90) ; I c. p. 123. 

LUPINUS LUTEOLUS, Kellogg (Proc. Calif. Acad. v. 38). (X. Bridgesii, 

Gray; Watson, Proc. Am. Acad, viii, 538.)—In the Coast Ranges from Men- 

docino County southward; at head of Peru Creek, Ventura County, Roth- 

rock (224) ; I c. p. 125. 

[* For full synonymy of the species of Lupinus, see Watson, Rcvis. Lap. in Proc Am. Acad, viii, 
539, and Brewer and Watson in Fl. Calif. 1, 116 j as also the Index to North American Botany, by Mr. 
Watson, p. 234 et aeq.—J. T. R.] 



MEDICAGO DENTICULATA, Willd.—"Bur Clover." Santa Barbara (107); 

I. c. p. 133. 

MELILOTUS PARVIFLORA, Desf.—"Sweet Clover."     Santa liarh 

I c. p. 132. 
TRIFOLIUM MEGACEPHALUM, Nutt—Northeastern California, Lcp. 127. 

TRIFOLIUM INVOLUCRATUM, "Willd., var. HETEEODON, Watson.—Los An- 

geles (26); at Manachi Meadows (300); near Fort Tejon (216); at head of 

Peru Creek (237), and at Walker's Basin (285); I C p. 130. 

TRIFOLIUM TRIDENTATUM, Lindl. (Torr. & Gray, Fl. 1, fi!»2), var. OBTUSI- 

FLORUM, Watson (426), Weldon; also var. MELAVANTHUM, Watson (189), 

Weldou; I c. p. 130. 

TRIFOLIUM MONANTHUM, Gray (Proc. Am. Acad, vi, .V23).—At Mnnarhi 

Meadows (307), and on the North Fork of Kern River, at 9,000 feet alti- 

tude (413), I cp, 131. 

HOSACKIA OBLONGIFOLIA, Benth. (PI. Ilartw. 305).—Santa Barbara 

(289), I c. p. 135. 

HOSACKIA TORREYI, Gray (Proc. Am. Acad, viii, 625).—In the Sierra 

Nevada, on the North Fork of Kern River, at 8,500 feet altitude (411), and 

at Cuddy's Ranch, near Fort Tejon (215), 1, c. p. 135. 

HOSACKIA PURSHIANA, Benth.—Ojai Creek Valley (178), /. c. p. 137. 

HOSACKIA GLABRA, Torrey (Bot. Wilkes Exp. 274). (H. scoparia, Nutt)— 

Frequent in the Coast Ranges of California; Santa Barbara, Rothrock (24); 

I. c. p. 137. 

PSORALEA MACROSTACHYA, DC.—Throughout California; Ojai Creek 

Valley (172); I c. p. 140. 

ROSACEA. 

ADENOSTOMA FASCICULATUM, Hook. & Arm, I. c. p. 184. 

CHASLEBATIA FOLIOLOSA, Benth. (Torr. PL Fremontianae, p. 11, tab. vi), 

/. c. p. 173. 

CERCOCARPUS PARVIFOLIUS, Nutt.—Fort Tejon (196), where, with a scrub 

oak and Ceanothus spinosus, it forms the densest of chaparral,* /. c. p. 174. 

*The use of the term chaparral should strictly be confined to thickets or "plantations" of ever- 
green oaks. Common usage in California and along our Mexican border connects it with almost any 
dense ihicket of a low, shrubby growth. 



CERCOCARPUS LEDIFOLIUS, Nutt.—Southern Sierras (330), I c. p. 174. 

" Mountain Mahogany." 

POTENTILLA GLANDULOSA, Lindl., var. NEVADENSIS, Watson.—Kern 

River, at 9,850 feet altitude (376), I c. p. 178. 

POTENTILLA GRACILIS, Dougl., var. RIGIDA, Watson.—In my specimens, 

from head of Peru Creek, the leaflets are from lJ-2^ long (243); I c. p. 179. 

POTENTILLA WHEELEKI, Watson (Proc. Am. Acad, xi, p. 148).—South- 

ern Sierra Nevada, on Mount Olanche, at 8,200 feet altitude; I c. p. 179.— 

PLATE III, B. Plant about natural size. Fig 4. Flower, seen from above; 

5, seen from beneath; 6, vertical section of flower; all enlarged about 8 

diameters.    Fig. 7. A single pistil. 

HORKELIA CALIFORNICA, Ch. & Sch.—Santa Barbara (21,19), /. c. p. 181. 

HORKELIA PURPURASCENS, Watson (Proc. Am. Acad, xi, p. 148).—"Col- 

lected by Dr. J. T. Rothrock on the headwaters of Kern River, at 9,000 

feet altitude. An unmistakable Horkelia, but like H. tridentata, inter- 

mediate between the typical species and those of Ivesia, leaving it almost 

impossible to preserve the latter genus distinct. Specimens of H. tridentata 

have recently been found with decidedly deltoid filaments, showing that 

this character may fail even to be specific." To the above remarks I can 

only add that in a flower of H. purpurascens I have found the distinction 

between the subulate and filiform filaments to fail, as all were between subu- 

late and deltoid, except two, which were rather deltoid, thus destroying the 

shape of the filaments entirely as a specific character. The varying num- 

ber, of carpels in both genera is another fact indicating still further the 

necessity of uniting Ivesia to this genus. I imagine that most American 

botanists will continue to keep up the distinction between this genus and 

Potentilla, whatever may become of Ivesia. I c. p. 182.—PLATE III, A. 

Plant natural size. Fig. 1. Unopened flower-bud; 2, expanded flower; 3, 

petals of flower removed and calyx laid open to show the character and 

insertion of the stamens; all enlarged about 6 diameters. 

IVESIA SANTALINOIDES, Gray (Proc. Am. Acad, vi, 531, and vii, 339).— 

Mount Pinos, at 8,500 feet altitude, I c. p. 183. 

ROSA CALIFORNICA, Ch. & Schl—Santa Barbara, and to an elevation 

of 5,100 feet in the Coast Range (22, 228, 23), I c. p. 187. 



HETEROMELES ARBUTIFOLIA, J. Roem.    (Photinia orfocft/bKa, T. &Q-. 1 I 

1, p. 473.)—Tree as seen by me at Santa Barbara 12-20° high.    Called by 

some of the natives "California Laurel"; I & p. 188. 

SAXIFRAGES. 

BOYKINIA OCCIDENTALS, T. & G.—Bartlett's Canon,   Santa   Barbara 

(118), I.e. p. 196. 

RIBES MENZIESII, Pursh—Santa Barbara (116), I c. p. 204. 

RIBES CEREUM, Dougl. (267), I c. p. 207. 

CRASSULACES. 

COTYLEDON LAXA, Benth. & Hook.—Bartlett's Caflon, near Santa Bar- 

bara, /. c. p. 212. 

LYTIIRAR1F.E. 

LYTHRUM ALATUM, Pursh, var. LINEARIFOLHJM, Cray.—Fort Tejon (191), 

I. c. p. 214. 

ONAGRARIEiE. 

EPILOBIUM OBCORDATUM, Gray (Proc. Amer. Acad, vi, 532).—Sierras at 

11,000 to 13,000 feet altitude (400) ; /. c. p. 218. 

EPILOBIUM COLORATUM, Muhl. (143, 217), I, c. p. 219. 

EPILOBIUM ORIGANIFOLIUM, Lam.    (E. alpinum, L , var. majus, Wahl, of 

Gray's Manual.)—Headwaters of Kern River (361), I a p. 219. 

EPILOBIUM PANICULATUM, Nutt—Head of Peru Creek, at 5,100 feet 

altitude (242), I c. p. 220. 

GAYOPHYTUM DIFFUSUM, T. & G., (225, 346), I. c. p. 221. 

ZAUSCHNERIA CALIFORNICA, Presl.—Common in California, I c. p. 218. 

CLARKIA ELEGANS, Lindl.—Santa Barbara (la), 1. c. p 232. 

(ENOTHERA BIENNIS, L., var. OR AND I FLORA, Lindl.—Walker's Basin, at 

3,440 feet altitude (295), I c. p. 223. 

(ENOTHERA CALIFORNICA, Watson, Fl. Cal— Weldon (425), I, c. p. 223. 

(ENOTHERA CHEIRANTHIFOLIA, Hornem., var. SUFFRUTICOSA, Watson.— 

Santa Barbara (18), I c. p. 225. 

(ENOTHERA BISTORTA, Nutt, var.f VEITCHIANA, Hook.—Plains about 

Tort Tejon.    W. L. Kennedy.    1. c. p. 225. 
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QENOTHERA MICBANTHA, Hornem.—Santa Barbara, I. c. p. 226. 

BOISDUVALIA DENSIFLOEA, Watson.—Head of  Peru Creek, at 5,100 

feet altitude (235), I c. p. 233. 

LOASE^E. 

MENTZELIA GEACILENTA, T. & G.—Head of Peru Creek, at 5,100 feet 

altitude (15, 222), I c. p. 236. 

MENTZELIA L^VICAULIS, T. & G.—Walker's Basin, at an altitude of 

3,440 feet (281), I c. p. 237. 

DATISCE^. 

DATISCA GLOMEEATA, Benth. & Hook.—Ojai Creek (174), I c. p. 242. 

CACTE.E. 

OPUNTIA ENGELMANNI, Salm, varJ LITTORALIS, Engelm. Fl. Cal. 1, p. 

248.—Erect, spreading (2-4 feet high), with large oval joints (6-12 inches 

long), bearing rather distant branches with a few rather slender, spiny, large, 

yellow flowers, and large, obovate, juicy, purple fruit, with very numerous 

small seeds.—Santa Cruz Island (10), and along the coast of Southern 

California. 
FICOIDE.E. 

MESEMBEYANTHEMTJM CEYSTALLINUM, L.—Islands and seashore near 

Santa Barbara (8), I c. p. 251. 

UMBELLIFEMS. 

CARUM GAIEDNEEI, Benth. & Hook.—Southern Sierras, at 7,500- 

10,000 feet altitude (32,' 370, 384), I c. p. 259. 

BEEULA ANGUSTIFOLIA, Koch.—San Luis Valley, Colorado, in hot 

springs the temperature of which is 80° Fahrenheit, and in spring water 

at Fort Tejon, California, where the water has a temperature of 62° Fah- 

renheit. In neither of these locations was there much of a yearly varia- 

tion in temperature of the water, yet in one instance, as in the other, the 

plant grew luxuriantly; the difference in temperature of the water at the 

two places being 18° Fahrenheit (732, 262); I c. p. 260. See page 133 of 

this volume. 
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(ENANTHE CALIFORNICA, "Watson (Proc. Amer. Acad, xi, 139).—Santa 

Barbara (29, 30, 31), I c. p. 264. 

ANGELICA LINEARILOBA, Gray.—South Fork of Kern River, at 9,800 

feet altitude (386), I c. p. 266. 

CAPRIFOLIACE.&. 

SAMBUCUS GLAUCA, Nutt.—Santa Barbara. From the odor of the 

bruised leaves and flowers, a much more appropriate name would have 

been foetidissima (1), I. c. p. 278. 

LONICERA INVOLUCRATA, Banks.—Santa Barbara (109), /. c. p. 280. 

COMPOSITE. 

EUPATORIUM OCCIDENTALE, Hook.—Olanclie Mountain, at 9,500 feet 

altitude (360), I c. p. 299. 

GUTIERREZIA EUTHAMIJB, T. & G., (181), I c. p« 802. 

GRINDELIA ROBUSTA, Nutt.—Santa Barbara (84); common near the sea- 

shore. Of late, this plant has been put forward prominently among new 

remedies. I imagine it will ere long share the fate of some other like- 

vaunted remedial agents. 'Si vulgus vult decipi, decipiatur,' Dr. Darling- 

ton once wrote of another doubtful remedy; I c. p. 304. 

CHRYSOPSIS SESSILIFLORA, Nutt.—Fort Tejon (197, 272). See FL Cal. 

vol. 1, p. 309. 

APLOPAPPUS BLOOMERI, Gray.—Olanche Mountain, at 10,000 feet, I. c. 

p. 313. 

BIGELOVIA, near to Parryi, with scales of the involucre more attenuated 

at the tips, and leaves longer.—Mount Olanche, at 10,000 feet altitude (356). 

BIGELOVIA DOUGLASII, Gray, var. SERRULATA, Gray, Fl. Cal. 1, 318.— 

Manachi Meadows at 8,250 feet, and Mount Pinos at 8,500 feet (366, 211). 

The var. TORTIFOLIA, Gray, Fl. Cal., is from Mount Pinos, at 8,600 feet 

(268). 

BIGELOVIA GRAVEOLENS, Gray, /. c. 317.—Walker's Basin, 3,440 feet 

(428). 

BIGELOVIA GRAVEOLENS, Gray, var. GLABRATA, Gray, Fl. Cal. 1, 519, 

near Fort Tejon, at 5,100 feet (271), and var. ALBICAULIS, Gray, nearly, 

from Mount Pinos, at 7,900 feet (265). 
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SOLIDAGO CALIFORNIA, Nutt.—Santa Barbara (105). 

SOLIDAGO CALIFORNIA, Nutt., var. NEVADENSIS, Gray.—Walker's Basin 

at 3,440 feet (279), I c. 319. 

SOLIDAGO GUIEADONIS, Gray (Proc. Am. Acad, vi, 543).—Fort Tejon, 

3,150 feet (193); Cuddy's Ranch (near Tejon), at 5,150 feet (254); Walker's 

Basin, at 3,440 feet (290), Fl. Cal. 1, 319. My specimens appear to have 

rather broader and more obtuse scales to the involucre than usual. 

SOLIDAGO ELONGATA, Nutt—Soda Spring, North Fork of Kern River, 

at 6,900 feet altitude (418), I. c. 319. 

SOLIDAGO OCCIDENTALIS, Nutt.—South Fork of Kern River, at 6,000 

feet altitude, I c. 318. 

LESSINGIA NANA, Gray.—Walker's Basin, at 3,440 feet. It was about 

the only plant remaining on the ground over which sheep had been driven 

so frequently as to destroy all other vegetation, I c. 307. 

LESSINGIA RAMULOSA, Gray, var. TENUIS, Gray.—Head of Peru Creek, 

at 5,100 feet, I c. 307. 

CORETHROGYNE FILAGINIFOLIA, Nutt., Var. TOMENTELLA, Gray. Cuddy's 

Ranch, near Fort Tejon, at 5,150 feet altitude, I c. 320. 

ASTER CANESCENS, Pursh. (Machceranthera canescens, Gray.)—Olanche 

Mountain, at 10,000 feet altitude (359), I c. 322. 

ASTER MENZIESII, Lindl.—Head of Peru Creek, at 5,100 feet (239), I 

c. 323. 

ASTER ^STIVUS, Ait. (?)—Two forms (396) from Southern Sierras, at 

2,000 feet altitude, and (283, more luxuriant) from Walker's Basin, at 3,440 

feet, have been doubtfully placed here by Dr. Gray.    /. c. 614. 

ASTER ADSCENDENS, Lindl. f—Soda Spring, North Fork of Kern River, 

at 6,900 feet (417), I c. 324. 

ASTER ANDERSONII, Gray.—Mount Whitney, at 12,000 feet altitude, /. 

c 325. 

ASTER PULCHELLUS, D. C. Eaton.—Appears to me by its broader and 

thicker leaves to be distinct from the above (A. Andersonii, Gray). Though, 

as already intimated by Dr. Gray, in Fl. Cal. 1, 325, it is very near it. 

Southern Sierras, in wet meadows, at 8,200 feet (321). 

ERIGERON FOLIOSUM, Nutt,, var. STENOPHYLLUM, Gray.—Santa Barbara 
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(98); also another from near this, but with wider loaves, from Bnrtlett's 

Canon, 12 miles north from Santa Barbara (138), I c 330. 

BACCHARIS DOUGLASII, DC.—Near Hot Springs, Kern Co. (29G . Kl. 

Cal. 1, 333. 

TESSARIA BOREALIS, T. & G.—Santa Clara Valley (184), I c. 334. 

GNAPHALIUM PALUSTRE, Nutt.—Santa Barbara, I c. 342. 

IVA AXILLARIS, Pursh.—Cuddy's Ranch, near Fort Tejon, at 5,150 feet 

altitude (256), I c. 343. 

VIGUIERA RETICULATA, Watson.—Telescope Mountain, I c. 354. 

HELIANTHUS PETIOLARIS, Nutt.—Head of Peru Creek, I. c. 353. 

HELIANTHUS CALIFORNICUS, DC.—Fort Tejon, I. c. 353. 

ENCELIA CALIFORNICA, Nutt.—Santa Barbara (82), /. c. 351. 

MADIA ELEGANS, Don.—Walker's Basin, at 3,440 feet altitude (293), 

I c. 359. 

HEMIZONIA RAMOSISSIMA, Benth.—Santa Barbara (38, 100), and Santa 

Clara Valley (176), I c. 362. 

HEMIZONIA PUNGENS, T. & G.—Santa Barbara (81), I. c. 363. 

HEMIZONIA WHEELERI, Gray.—Southern Sierras, at 8,200 feet altitude 

(306),/.c.617.—PLATEX. Natural size. Fig 1. Vertical section through flower, 

showing ray- and disk-flowers in place on the convex receptacle. Fig. 2. 

Ray-flower, with its acheniuin enfolded by the scale of involucre. Fig. 3. 

Chaff of disk. Fig. 4. Disk-flower, with abortive ovary. Fig. 5. Top view of 

the receptacle and scales of the involucre. Fig. 6. Scale of involucre, enfold- 

ing ray-achenium.    Fig. 7. Ray-achenium.    All enlarged about 8 diameters. 

LAGOPHYLLA RAMOSISSIMA, Nutt.—Fort Tejon, at 3,150 feet altitude 

(194), I c. 367. 

JAUMEA CARNOSA, Gray.—Santa Barbara, salt-marshes near the coast, 

I c 372. 

VENEGASIA CARPESIOIDES, DC.—Bartlett's Canon, near Santa Barbara 

(142), I c. 372. 

HULSEA ALGIDA, Gray.—Mount Whitney, at 13,700 feet altitude (387), 

/. c. 386. 

CH^NACTIS DOUGLASII, Hook. & Arn.—Mount Olanche, at 9,400 feet 

altitude, I c. 391. 
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BAHIA CONFERTIFLORA, DC—Santa Barbara (37), I c. 380. 

HELENIUM BIGELOVII, Gray.—Soda Spring, North Fork of Kern River, 

at 8,500 feet (414), I c. 393. 

ACHILLEA MILLEFOLIUM, L.—Head of Peru Creek, I c. 400. 

TANACETUM CANUM, D. C. Eaton.—Olanche Mountain, at 10,000 feet 

altitude. Hitherto only found on the East Humboldt Mountains, Nevada; 

I c. 617. 

ARTEMISIA ROTHROCKII, Gray.—Manachi Meadows, 8,200 feet (298). 

The common sage-brush of the region. A well-marked species of the sec- 

tion SerijpMdium, Besser, I c. 618.—PLATE XIII. Natural size. Fig. 1. 

Head of flowers, magnified about 8 diameters. Fig. 2. Vertical section 

through head of flowers, enlarged about 8 diameters. Fig. 3. A single 

flower, enlarged about 10 diameters. Fig. 4. Style with stigmas, enlarged 

about 12 diameters. 

ARTEMISIA LUDOVICIANA, Nutt.—Foot of Mount Olanche, at 9,400 feet 

altitude (338), a variety with large leaves, the lower ones pinnatifid, and 

the upper ones entire; heads large; I c. 404. 

ARNICA FOLIOSA, Nutt.—North Fork of Kern River, at 12,000 feet alti- 

tude (399), I c. 416. 

SENECIO TRIANGULARIS, Hook.—Mounts Olanche and Whitney, from 

9,800 to 12,000 feet, I c. 4L4. 

SENECIO AUREUS, L., var., Gray, verging toward 8. canus.—South Fork 

of Kern River, at 10,200 feet, on the mountains. 

SENECIO DOUGLASII, DC—Francisquito Pass (180, 181), I c. 411. 

SENECIO CLARKIANUS, Gray.—Mountains back of Soda Spring, on North 

Fork of Kern River, at 8,500 feet altitude (408), I c. 412; a well-marked 

and striking species. 

SENECIO FREMONTII, T. & G., var. OCCIDENTALS, Gray, I. c. 618.—I 

can hardly help thinking we have in this a distinct species.—Mount Whit- 

ney, at 12,000 feet, and mountains along South Fork of Kern River, at 

9,800 feet and upward, always growing on the most rocky and exposed 

places.    (388, 380, 349.) 

TETRADYMIA CANESCENS, DC—Manachi Meadows, 8,200 feet altitude 

(325), I c. 408. 
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TETRADYMIA SQUAMATA, var. BREWERI, Gray.—Fort Tejon, 5,100 feet 

(276), I. c. 408. 

CNICUS OCCTDENTALIS, Gray—Near Fort Tejon, at 5,100 feet (275), 

I c. 419. 

CNICUS ANDERSONII, Gray.—Base of Mount Whitney, at 11,500 feet, 

I c. 419. 

CENTAUREA MELITENSIS, Linn.—Los Angeles (39), n pest, I c 421. 

HIEEACIUM BREWERI, Gray.—Olanche Mountain, at 10,400 feet altitude 

(329), I c. 440. 

MALACOTIIRIX TENUIFOLIA, T. & G.—Bartlett's Caflon, near Santa Bar- 

bara (122), I c 434. 

STEPHANOMERIA MINOR, Nutt.—South Fork of Kern River, 9,500 feet 

altitude, I. c. 428. 

STEPHANOMERIA EXIGUA, Nutt.—Head of Peru Creek, at 5,100 feet, 

/. c 428. 

CAMPANULACE^. 

PALMERELLA DEBILIS, var. SERRATA, Gray.—Ojai Creek, I, c. 619.— 

PLATE XVI. Natural size. Fig. 1. Flower, enlarged about 5 diameters. 

Fig. 2. Corolla, opened, showing the united stamens, two of which have 

anthers that are tipped with a tuft of unequal rigid bristles, enlarged 

about 5 diameters. Fig. 3. Vertical section through flower, enlarged about 

6 diameters.    Fig. 4. Cross-section of ovary, enlarged about 6 diameters. 

ERICACEAE. 

ARCTOSTAPHYLOS TOMENTOSA, Dougl.—Santa Barbara, /. c. p. 452. 

ARCTOSTAPHYLOS GLAUCA, Lindl.—Fort Tejon, I c. p. 454. 

BRYANTHUS BREWERI, Gray.—Fisherman's Peak, at 12,000 feet, I. c. 456. 

SARCODES SANGUINEA, Torr.—Mount  Pinos, at 8,000 feet, /. c. 462* 

•This would be the proper place to call attention to that most remarkable plant describe* 
nred by Dr. Torrey (Ann. Lye. Nat. Hist. N. York, 1864), AMMOBROMA SONOR-E, Torr., growing 
3 upper end of the Gulf of California, and much used by the Papago Indians as a food. It is ro 
dried, and, after being ground with the mesquit beans, used as a " pinole." " Simply roasted, i 
newhat the taste of a sweet potato, only far more delicate."   It is amoDg the desiderata in our c 



PRIMULACE^. 

PRIMULA SUFFRUTESCENS, Gray.—Fisherman's Peak, at 13,000 feet 

(419), I. c. 468. 

DODECATHEON MEADIA, L., var. ALPINUM, Watson. Apparently a more 

luxuriant form, from a lesser altitude than usual. Head of Peru Creek, 

o,100 feet (368), I c. 467. 

SAMOLUS VALEKANDI, L , var. AMERICANOS, Gray.—Santa Barbara (52), 

I. c. 470. 

ANAGALLIS ARVENSIS, L.—Santa Barbara, I. c. 469. 

ASCLEPIADE.E. 

BY DR. GEORGE ENGELHANN. 

ASCLEPIAS EROSA, Torr. Bot. Mex. Bound. 162. (A. leucophylla, Engelm. 

Am. Naturalist, 9, 349; Gray, Bot. Calif 1, 476; Syn. 94.)—Fort Tejon. 

ASCLEPIAS MEXICANA, Cav. Gray, Proc Am. Acad. 12, 71; Syn. 96. 

(A. fascicidaris, Decaisne in DC. Prod. 8, 469; Gray, Bot. Calif. 1, 475)— 

Lake Elizabeth, Rothrock (190), 1875. Very closely allied to A. verticUlata; 

the flowers, though a little larger than in the common forms of that species, 

are scarcely to be distinguished from it. I find, however, the top of the 

rounded hoods more reflexed, and the horn comes, from near the base of the 

hood, while in verticUlata it is attached to the whole lower third or half. 

But A. Mexicana is altogether a stouter plant, with spreading, or at last 

recurved, usually conduplicate leaves, bearing the umbels in a terminal 

corymb. 
GENTIANE^E. 

BY DR. GEORGE ENGELMANN. 

GENTIANA SERRATA, Gunn. Fl. Norveg. 10, var. HOLOPETALA, Gray, Fl. 

Calif. 1, 481; Syn 117—Simple, or with many simple, ascending branches 

from the base, and long, naked peduncles; lobes of the corolla entire or 

with few notches.—Southern Sierras, Kern County, at 10,000 feet altitude. 

Easily distinguished from 67. simplex, Gray, by the oval, rough ovules and 

seeds, while those of the latter species are lanceolate, smooth, and tailed at 

both ends. 



POLEMOXIACK.E. 

BY PROP. T. 0. PORTER. 

COLLOMIA   AGGREGATA,    Porter.      (di/ld   (U}<ji> t/ata,    Spren«,0—()lanclie 

Mountain, at 10,000 feet elevation, September (858), /. c. 496. 

GiUA DENSIFLORA, Benth.—Mount Pinos, at I),OHO feet elevation, July 

(204), I c. 491. 

GILIA CALIFORNIA, Benth.—Little Olanche Mountain, at 9,400 feet, 

September (339), I c. 492. 

GILIA VIRGATA, Steud.—Head of Pern Creek, at 5,000 i\>vt (245), I, c. 

495. 

HYDROPHYLLACE-ffi. 

PHACELIA CIRCINATA, Jacq. f.—South Fork of Kern Iiiver, at !>,S0o feet 

altitude (33G), Ul, 506. 

PHACELIA RAMOSISSIMA, Dougl.—Fort Tejon, Santa Barbara (112, 95), 

I. c. 1, 508. 

PHACELIA GRANDIFLORA, Gray.—Cassitas Pass, 550 feet altitude (165), 

I.e. 1, 513. 

NAMA ROTHROCKII, Gray.—Little Manachi Meadows, 5,000-6,000 feet 

altitude, I. c. 621.—PLATE XVIII. Natural size. Fig. 1. Flower. Fig. 2. 

Corolla, split open. Fig. 3. Pistil and calyx, all enlarged about 4 diame- 

ters. Fig. 4. Vertical Bection ofpistiL Fig. 5. Cross-section of ovary, the 

two latter enlarged about 6 diameters. Fig. 6. Mature seed, enlarged 

about 5 diameters. 

ERIODICTYON TOMENTOSUM, Benth.—Fort Tejon, 5,100 feet altitude, 

(277), /. c. 518. 

CONVOLVULACE^]. 

CRESS A CRETICA, L.—Santa Barbara, I, e. 534. 

CUSCUTA SALINA, Engelm.—Santa Barbara, on FranJcenia and Salsola 

(101). 



BORRAGINACE.E. 

BY PROP. T. O. POETEE. 

HELIOTROPIUM CURASSAVICUM, Linn.—Fort Tejon, at 3,150 feet eleva- 

tion, August (260), I c. 521. 

AMSINCKIA SPECTABILIS, Fiscli. & Meyer.—Santa Barbara, June (91), 

I c. 524. 

ERITRICHIUM MURICULATUM, A. DC.?; Torr.—Santa Barbara, June (88), 

I c. 528. 

SOLANACE.E. 

SOLANUM NIGRUM, L., var. DOUGLASII, Gray.—Santa Barbara (83), 

I c. 538. 

SOLANUM XANTI, Gray.—Bartlett's Canon, Santa Barbara (131), I c. 539. 

NICOTIANA ATTENUATA, Torr.—Santa Clara Valley (183) and head of 

Peru Creek (244), at 5,100 feet elevation, I c p. 545. 

NICOTIANA CEEVELANDI, Gray, Syn. Fl N. Am. vol. 2, 1, p. 242.—A 

small-flowered form at Santa Barbara. 

SCROPHULARIACE^. 

BY PROF. T. 0. PORTER. 

SCROPHULARIA CALIFORNICA, Cham.—Bartlett's Canon, Santa Barbara, 

July, 1875, Rothrock (118), I c. 552. 

PENTSTEMON MENZIESII, Hook.—Olanche Mountain, at 10,400 feet ele- 

vation, September, 1875, Rothrock (50, 332), I c. 556. 

PENTSTEMON CORDIFOLIUS, Benth.—Bartlett's Canon, Santa Barbara, 

July, 1875, Rothrock (130), /. c. 557. 

PENTSTEMON ROTHROCKII, Gray (Syn. Fl. N. Am. vol. 2, 1, 261).— 

Little Olanche Mountain, Kern River, at 10,400 feet elevation, September, 

1875, Rothrock (341). 

PENTSTEMON CONFERTUS, Dough, var. CERULEO-PURPUREUS, Gray.— 

Kern River, at 9,850 feet elevation, and Olanche Mountain, at 10,400 feet 

elevation, September, 1875, Rothrock (879, 332).    Fl. Cal. 560. 



tion, September, 1875, AY. L. Kenm-dy  {'Ml). I. c. 561. 

MIMULUS LEPTALEUS, Gray.—Kern River, at i»,K."i«» ii'cl elevation, Sep- 

tember, 1875, Rothrock (378), /. c. 564. 

MIMULUS GLUTINOSUS, Wendland.—Santa Barbara, .July, 1875, Roth- 

rock (11, 12), /. c. 565. 

MIMULUS CARDINALIS, Dougl —Bartlettfs Canon, Santa Barbara, July, 

1875, Rothrock (156), I c. 566 

MIMULUS LUTEUS, Linn.—Santa Barbara, June, 1875, Rothrock (53), 

I c. 567. 

MIMULUS LUTEUS, L., var. ALPINUS, (hay.—Soutli Fork of Kern River, 

at 8,200 feet elevation, September, 1875, Rothrock (312). 

MIMULUS LUTEUS, L., var. DEPADPERATDS, (nay.—North Fork of Kern 

River, at 8,500 feet elevation, September, 1875, Rothrock (409). 

MIMULUS RUBELLUS, Gray.—Soda Spring, Kern River, October, 1875, 

Rothrock (410), I c. 568. 

MIMULUS FLORIBUNDUS, Dougl.—Head of Peru Creek, at 5,100 feet 

elevation, August, 1875, Rothrock (232), I. c. 569. 

MIMULUS PRIMULOIDES, Benth.—Mount Whitney, at 10,000 feet eleva- 

tion, September, 1875, Rothrock (393), I c. 569. 

CASTILLEIA AFFINIS, Hook. & Arn.—Fort Tejon, at 3,150 feet elevation, 

July, 1875, Rothrock (194), I c. 573. 

CASTILLEIA MINOR, Gray.—Head of Peru Creek, at 5,100 feet eleva- 

tion, August, 1875, Rothrock (236), I. c. 573. 

CASTILLEIA PARVIFLORA, Bongard.—Olanche Mountain, at 10,000 feet 

elevation, September, 1875, Rothrock (333), I c. 574. 

CASTILLEIA MINIATA, Dougl.—Mount Whitney, September, 1875, Roth- 

rock (49), I c. 574. 

CORDYLANTHUS  FILIFOLIUS, Nutt , var.   BREVIBRACTEATUS, Gray. Soda 

Spring, Kern County, at 8,500 feet elevation, September, 1875, Rothrock 

(422), I c. 581. 

VERBENACE.E. 

VERBENA BRACTEOSA, Michx.—Santa Barbara (92), Fl. Cal. 1, 609. 
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LABIATE 

BY PROF. T. C. PORTER. 

MENTHA CANADENSIS, Linn.—Walker's Basin, at 3,440 feet elevation, 

September, 1875, Rothrock (282), I c. 591. 

MONARDELLA VILLOSA, Benth.—Kern River, at 10,000 feet elevation, 

September, 1875, Rothrock (316), I, c. 593. 

MONARDELLA VILLOSA, var. GLABELLA,  Gray.—Mount Whitney,  Sep- 

tember, 1875, Rothrock (42), I c. 593. 

MONARDELLA ODORATISSIMA, Benth.—Mount Piilos, at 7,000 feet eleva- 

tion, July, 1875, Rothrock (207), I c. 594. 

MONARDELLA  LANCEOLATA,   Gray.—Ojai Creek Valley,  July,  1875, 

Rothrock (175), I c. 594. 

MICROMERIA DOUGLASII, Benth.—Cassitas Pass, at 525 feet elevation, 

July, 1875, Rothrock (166), I c. 595. 

SPHACELE CALYCINA,  Benth.—Bartlett's Canon,  Santa Barbara, July, 

1875, Rothrock (136), I c. 598. 

SALVIA COLUMBARIA, Benth.—Cuddy's Ranch, near Fort Tejon, July, 

1875, Rothrock (203), I c. 599.    "Chia." 

AUDIBERTIA   GRANDIFLORA, Benth.—Bartlett's Canon, Santa Barbara, 

July, 1875, Rothrock (137), I c. 600. 

AUDIBERTIA NIVEA, Benth.—Santa Barbara, July, 1875, Rothrock (4), 

I c. 601. 

STACHYS AJUGOIDES,  Benth.—Santa Barbara,   July,  1875,   Rothrock 

(157), I c 605. 

STACHYS ALBENS, Gray.—Head  of Santa Clara Valley,  July,   187/>, 

Rothrock (182), I c. 605. 

STACHYS BULLATA,   Benth.—Santa   Barbara,   June,   1875,   Rothrock 

(87), I c. 606. 
POLYGONACE.E. 

BY PROF. T. C. PORTER. 

ERIOGONUM  STELLATUM,  Benth.    (E. polyanthum,  Benth.)—Cuddy's 

Ranch, near Fort Tejon, July, 1875, Rothrock (199). 

ERIOGONUM OVALIFOLIUM, Nutt—Mount Whitney, at 12,000 feet eleva- 

tion, September, 1875, Rothrock (390). 



ERIOGONUM KENNEDYI, Porter (Watson, Proc. Am Acad. 12, p. 263 .— 

Mount Pinos, 1876, W. L. Kennedy. 

ERIOGONUM NUDUM, Dougl., var PAUCIFLORIM. Watson.—1 had of Peru 

Creek, at 5,150 feet elevation, August, 1875, Rothroid: (22m. 

ERIOGONUM FASCICULATUM, Benth.— Harriett's Canon, Santa Barbara, 

June, 1875 (123), and Camillas Ran,!., at 525 feet elevation, duly. L875, 

Rothrock (179). 

ERIOGONUM FASCICULATUM, Benin., var. POUFOLIUM, Gray.—Cuddy's 

Ranch, near Fort Tejon, at 5,150 feet elevation, August, L875, Rothrock 

(202). 

ERIOGONUM BAILEYI, Watson (Proc Am. Acad. 10, p. 348).—Head of 

Peru Creek, at 5,150 feet elevation, July, 1875, Rothrock (219). 

ERIOGONUM WEIGHTH, Torr.— Reduced tonus. Mount Pinos, July and 

August, 1875, Rothrock (210, 269). 

ERIOGONUM VIRGATUM, Benth.-Fort Tejon, at 3,150 feet elevation, 

August, 1875, Rothrock (259). 

ERIOGONUM SPERGULINUM, (iray.—Olanche Mountain, at 9,400 feet 

elevation, July, 1875, Rothrock (331). 

CHORIZANTHE MEMBRANACEA, Benth.—Kern County, IS70, W. L. 

Kennedy. 

CHORIZANTHE STATICOIDES, Benth.—Cassitas Pass, at 550 feet elevation, 

July, 1875, Rothrock (168). 

CHORIZANTHE WHEELERI. Watson (Proc. Am. Acad. 12, p. 272).—Santa 

Barbara, July, 1875, Rothrock (62). 

CHORIZANTHE THURBERI, Gray. (Centrostegia, Gray, in DC. Prod. 14, 

p. 27.)—Cuddy's Ranch, near Fort Tejon, at 5,150 feet elevation, August, 

1875, Rothrock (273). 

RUMEX CONGLOMERATES, Murray.—Santa Barbara, July, 1875, Roth- 

rock (64).    Introduced. 

POLYGONUM AVICULARE, Linn.—California, July, 1875, Rothrock (63). 

CHENOPODIACE.E. 

CHENOPODIUM ALBUM, L.—Over the State. 

SALICORNIA AMBIGUA, Michx.—Santa  Barbara, in the salt-marshes. 
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URTICE.E. 

URTICA HOLOSERICEA, Nutt.—Santa Barbara (162). 

SALICACE^. 

SALIX LAEVIGATA, Bebb, var. ANGUSTIFOLIA? (Fl.   Cal.  ined.).—Lake 

Elizabeth, July, 3,170 feet altitude.    Fertile aments too old for satisfactory 

determination. 

SALIX GLAUCA, L. (Watson, vol. v, King's Rep. p. 325.)—Base of 

Mount Whitney, 11,500 feet altitude (406). 

EUPHORBIACE^E. 

BY DR. GEORGE ENGELMANN. 

CROTON CALIFORNICUS, MiilL, var. MAJOR, Watson, Fl. Cal. vol. 2, ined. 

{Hendecandra procumbens, Eschsch.)—Erect, stouter than the type of the 

species; leaves oval-oblong, 2' long, on petioles 6" long. Sandy coast at 

Santa Barbara (113).    Previously found by Nuttall. 

EREMOCARPUS SETIGERUS, Benth. Bot. Sulph. 53, tab. 26; DC. Prod. 

15, pars. 2, 708.—Sandy seashore of Southern California, Rothrock, at 

Santa Barbara. 

EUPHORBIA (ANISOPHYLLUM) ALBOMARGINATA, Torr. & Gray in Pacif. R. 

R. Rep. 2, 174, Bot. Mex. Bound. 186; Boissier in DC. Prod. 15, 2, 30.— 

Fort Tejon (274). 
CUPULIFER^. 

BY DR. GEORGE ENGELMANN. 

QUERCUS LOBATA, Ne'e.—Fort Tejon, at over 3,000 feet altitude (198). 

QUERCUS DUMOSA, Nutt, Engelm. Trans. St. Louis Acad. 3, 382 and 

393.—Francisquita Canon, at 2,100 feet altitude. A form with large, sessile 

acorns; cups with small, brown, downy scales, only slightly tumid at base. 

QUI:RCUS CHRYSOLEPIS, Liebm —The specimen collected at Fort Tejon 

is from a large tree, with large acorns, in thickly fulvous-tomentose cups, 

but with small (F long) entire leaves. 

QUERCUS AGRIFOLIA, Ne'e.—A large tree common about Santa Barbara 

(163, 164). 

QUERCUS SONOMENSIS, Benth.—On Mount Pifios (205). 



CASTANEA CHKY80LEPIS, Hook.—A shrul) 4   high.    On 

ain, at from 8-10,000 feet altitude (344). 

LORANTHACE^. 

Bi DR. GEORGE ENGELMANN. 

ARCEUTHOBIUM OCCIDENTALE, Engelm., in Brewer tV: V 

vol. 2, ined.—On Pinus Sahiana in Walker's Basin, Rothrocl 

Dr. Rothrock gives quite a graphic account of the shower i 

from the berries to the distance of ten feet, when on No 

shook a limb on which the parasite grew. Also collected < 

on a form of . 

SAURURE.E. 

ANEMOPSIS CALIFORNICA, Hook.—Santa Barbara (3). 

CONIFERS. 

BY DR. GEORGE ENGELIMANN. 

PINUS MONOPHYLLOS, Torr. & Fremont.—Common at middle altitudes, 

PINUS BALFOURIANA, Murr., var.—Was found on Mount Whitney (404). 

By its leaves in fives, with loose, deciduous sheaths, entire margins, and 

peripheral (generally 2 dorsal) ducts, this species is closely allied to P. 

flexilis, and still more to the Cembroides, but the small, large-winged seeds 

distinguish it from them. The smoothness of the leaf-edges is a feature 

peculiar to a geographical group of Pines, otherwise pretty distinct; we 

find it always accompanied by deciduous sheaths, but many other species 

with deciduous sheaths have serrulate leaves. 

PINUS SABINIANA, Dough—Walker's Basin, at 3,300 feet altitude. 

JUNIPERUS CALIFORNICA, Carr.—A large shrub <»r small tree with thick 

branchlets; leaves mostly in threes, with minutely fringed edges; berries 

mostly oval, 5-6" long, glaucous-reddish, dry and sweetish, with one or 

. sometimes two large seeds; cotyledons about 5.—Conif 58; Engelm. Junip. 

588.    Kern  River,  at  9,800 feet altitude,  Rothrock   (337),  1875.     The 



376 BOTANY. 

doubtful. I have never seen it from such high altitudes, which are gener- 

ally occupied by Juniperus occidentalis. The species is distinguished from 

every other Juniperus by the larger number of cotyledons, the others having 

only two. 

LIBOCEDRUS DECUEEENS, Torr.—North Fork of Kern River (423). 

ORCHIDEiE. 

EPJPACTIS GIGANTEA, Dougl.—Bartlett's Canon, Santa Barbara (117). 

BY DR. GEORGE ENGELMANN. 

JUNCUS ACUTUS, Linn., var. SPH^EOCAEPUS, Engelm.—Near the sea- 

coast, Santa Barbara (102).—Mr. Watson has directed attention to the fact 

that this form has a more elongated, stricter panicle, with smaller, sub- 

globose capsules, and seeds with shorter appendages. I find the same in 

the South American specimens, and in those of Cape of Good Hope. The 

name of J. macrocarpus, which Nees has given to this latter, would not be 

appropriate for this form, as the capsules are actually smaller than in the 

Mediterranean plant. I cannot consider these slight differences as of specific 

value, as we find the like in several other species of this genus. 

JUNCUS DUBIUS, Engelm. June. 459.—Walker's Basin, at 3,300 feet 

(287). 

LILIACEA 

YUCCA WHIPPLEI, Torr.—Santa Barbara (135). 

CYPERACE^. 

ELEOCHAEIS PALUSTEIS, R. Br.—Santa Barbara (58). 

ELEOCHAEIS ACICULAEIS, R. Br.—Santa Barbara (80). 

SCIBPUS VALIDUS, Vahl.—Santa Barbara (57). Walker's Basin, at 3,440 

feet (286). This is the well-known Tule of California, forming dense 

masses along lake and river shores, from 4 to 10° high. 

SCIEPUS MICEOCARPUS, Presl.—Santa Barbara (150). 



SCIRPUS MAKITI.MIS, L.—Santa Barbara (104). 

FlMBRISTYLIS THERMALI8, Watson.— I let Springs, near Kernville, 

growing in water at 128° Fahr. Specimens frequently found with as many 

as seven spikes in an umbel (303). 

CAREX VULGARIS, Fries, var. BTPEBBOBEA, Boott {('. kyperborea, 

Drej.)—4-8' high, scabrous above and sharply angled; leaves 3" wide, 

erect, shorter than the culm. Male spikes 1-2 ; female spikes ;>, tlu- lowest 

long-peduncled and loosely flowered at base; perigynia ovate, nerveless, 

purple at top, ciliate at the entire orifice and on the upper margin, as long 

as, or shorter than the lanceolate purple scale; bracts of the lower female 

spike setaceous. Very scabrous, with large purple auricles.— Kern Kiver, 

9,800 feet elevation (371). 

GKAMlXKd:. 

BY DR. GEOKGE VASEY. 

VILFA DEPAUPERATA, TOIT. (Watson's Botany of loth Parallel).—North 

Fork of Kern River, 1875 (377); apparently the same as Bolander's No. 

6092 and Sporobolus nodosus, Nutt. 

VILFA DEPAUPERATA, Torr., var. FILIFORMIS, Watson.—Olanche Mount- 

ain, 9,400 feet altitude, 1875 (348). 

AGROSTIS EXARATA, Trin.—Head of Kern River, 1875 (231). 

AGROSTIS EXARATA, Trin., var. MICROPHYLLA. (A. microphyMa, Steud.)— 

Head of Kern River, 1875 (249). It seems difficult to regard this as only 

a variety. 

AGROSTIS VARIANS, Trin.—Collected along Kern River, 1875 (323). 

MELICA IMPERFECTA, Trin.—Santa Barbara, 1875 (148). The var. 

SESQUIFLORA, Bol. 

GLYCERIA PAUCIFLORA, Presl (Watson's Bot. of 40th Parallel, Synopsis 

Flora of Colorado).—Utah, 1871 and 1872; Kern River, 1875 (385). 

BRIZOPYRUM SPICATUM, Hook., var. STRICTUM.—1875 (427). 

ELYMUS SITAHION, Schultz (Watson's Bot. 40th Parallel, Synopsis 

Flora of Colorado).—Mount Whitney, 1875 (403). 

ELYMUS CONDENSATUS, Presl (Watson's Bot. 4(Jth Parallel, Synopsis 

Flora of Colorado).—Santa Barbara, 1875 (134). 
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ELYMUS TRITICOIDES, Nutt—Fort Tejon, 1875 (192).    Head of Peru 

Creek, 1875 (238). 

TRISETUM SUBSPICATUM, Beauv.—Mount Whitney, 1875 (390). 

AIRA C^SPITOSA, L., var. MONTANA.—Kern River, J 875 (379, 392). 

AIRA ELONGATA, Hook.—Olanche Mountain, 1875 (342). 

PASPALUM DISTICHUM, L.—1875 (59). 

For an account of the FILICES collected by the Expedition in Cali- 

fornia, see paper by Prof. D. C. Eaton, in the main report. 
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DESCRIPTION OF PLATES. 

FRONTISPIECE. 

PLATE I. 

CANOTIA HOLACANTHA, Torr.—Branch natural size. Fig. 1. Cross-section of flower. Fig. 2. 
Openflower.   Fig. 3. Vertical section of Bower.    Fig. 4. Inside view of stamen.    Pig. f>. Outside vi< w 
ofBtamen. Fig. t>. Flowerwiili petals gone, but lilainents i><rsisting. Fig. ?. Yeriieal seel ion through 
young ovary. Fig. 8. Ovule. Fig. 9. Vertical section through mature ovary. Fig. 10. Cross-section 
through ovary.    Fig. 11. Seed.    Fig. 12. Diagonal section through seed.    Fnhugcd •}-."> diameters. 

PLATE II. 

A. PARRYELLA FILIFOLIA, T. & G.—Branch natural size. Fig. 1. Flower. Fig. 2. Vertical sec- 
tion through flower. Fig. 3. Tubeof stamens, laid open. Figs. 1, 2, and 3 enlarged lOdiametc rs. Fig. 
4. Mature] I,  ttd both enlarged 5 diameters. 

B. PETAEOSTEMON TENUIFOLIUS, Gray.—Somewhat reduced. Fig. 6. Bract. Fig. 7. Flower. 
Fig. 8. Flower seen from above, with the four petals on the column of stamens and the fifth on the 
calyx.    Fig. 9. Section through the pod.   All enlarged about 10 diameters. 

PLATE III. 

A. HORKELIA PURPURASCENS, Watson.—Natural size. Fig. 1. Flower-bud. Fig. 2. Expanded 
flower.    Fig.:!. Calvx, spread open.    All enlarged about 4 diameters. 

B. POTENTIJ.LA \\ ni:i:i.i:m. Watson.—Somewhat reduced. Fig. 4. Flower, seen from above. 
Fig. 5. Flower, seen from below. Fig. 6. Vertical section through flower. All enlarged about 5 diam- 
eters.    Fig. 7. Single pistil, enlarged ahout 1 n diameters. 

PLATE IV. 

PETALONYX NITIDUS, Watson.—Fig. 1. Branch natural size. Fig. 2. Flower. Fig. 3. Petal. 
Fig. 4. Diagonal section through calyx and ovary, showing the single suspended ovule.   All enlarged. 

Fig. 0. Branch of VIGTJIERA RETICULATA, Watson.—Natural size. Fig. 7. Disk-flower, enlarged 
20 times. Fig. 8. Chaff of disk-flower, enlarged 20 times. Fig. i>. Bay-flower, enlarged 20 tames. Fig. 
10. Section tl 10 times. 

PLATE V. 

BRICKELLIA LONGIFOLIA, Watson.—Branch nearly natural size. Fig. 1. Head of flowers, enlarged 
8-10 times. Fig. 2. Single flower, enlarged 12 times. Fig. 3. Style and stigma, enlarged 12 times. 
Fig. 4. Receptael. and involucre, enlarged lJ times. Fig. 5. Achenium and pappus, enlarged 12 diam- 
ters.    Fig. 6. Single bristle ot pappus, enlaig. d -JO times. 



DESCRIPTION OF PLATES. 

PLATE VI. 

rrsvs, Watson.—Fig. 1. Branch natural size.    I 
volucre.   Fig. 4. '. 

PLATE VII. 

t ray-flower pappus.   All 10 diameters, except when otherwise stated. 
i, Gray.—Natural size. Fig. 9. Kay-flower. Fig. 10. Kay-flower style 

?ig. 12. Disk-flower style and stigma. Fig. 13. Achenium and 
t 10 times. 

3 "WRIGHTII, Gray.—Branches Datura] size. Fig. 1. Ray-flower. Fig. 2. Disk-flower 
and subtending chaff. Fig. 3. Disk-corolla, with stylo protruding. (Figs. 1, 2, and 3 enlarged about 
4 times.)   Fig. 4. Style and stigma, 10 diameters.    Fig. 5. Mature achenium, enlarged 15 times. 

PLATE IX. 

WTETHIA ARIZONICA, Gray.—Branch natural size.    Fig. 1. Section through recepta. 
ray-flower and disk-flower in position, the latter siilo 'inewhat enlarged.   Fig. 2. 
Chaff of disk-flower. Fig. 3. Disk-flower. Fig. 4. Style and stigma of disk-flower. Fig. 5. Mature 
achenium of disk-flower. Fig. 6. Style and stigma of ray-flower. Fig. 7. Mature achenium of ray- 
flower.   All 10 (liarn.-ni-, unl< .s mherwise stated. 

PLATE X. 

HEMTZONIA WHEELERI, Gray.—Natural size. Fig. 1. Vertical section through receptacle, show- 
ing ray- and disk-flowers in position. Fig. 2. Kay-flower, with its achenium enclosed by scale of invo- 
lucre. Fig. 3. Chaff of disk. Fig. 4. Disk-flower with abortive ovary. Fig. 5. Top view of n <•< >ptaol< •, 
showing also scales of the involucre.    Fig. 6.   Scale of involucre enclosing ray-achenium.    Fig. 7. 

in through the receptacle, 
". Fig. 2. Single scale of invo- 

ig. 4. Chaff of the receptacle. Fig. 5. Disk-flower. Fig. 6. Style and 
sept the branch enlarged about 7 times. 

PLATE XHI. 

, Gray.—Natural size.    F 

PYRRHOPAPPU8 ROTHROCKII,  Gray.—Natural size.    Fig. 1.   Flower, enlarged 5 times.    Fig. 
and stigma, enlarged about 15 times. Fig. 3. Young head closed, enlarged about 3 times. Fi| 

ihenium and pappus, enlarged about 5 diameters. Fig. 5. Involucre reflexed, showing markings t 
onvex receptacle, enlarged about 4 times. 



DESCRIPTION OF PLATES. 

PLATE XV. 
i Gray.—Branch natural size. Fig. L 

times. Fig. 2. Single flower, about 5 diameters. Fig. 3. Style and on 
times. Fig. 4. Mai. I* nhniiun m<l pappus, enlarged about 4 diameter 
of the pappus, enlarged about 10 diameters. 

PLATE XVI. 

PALMERELLA DEBILIS, var. SERRATA, Gray.—Natural size. Fig. 1. 
split open, showing the adnate filaments and united anthers, two of y 
apex. Fig. 3. Vertical section through flower. Fig. 4. Cross-section t 
on the central placenta. 

PLATE XVII. 

HEDEOMA HYSSOP 

flower.     Fig. 3.   Calyx, 
and two rudimentary stu 

rig.' 
Gray.—Natural size.   Fig. 1. Flow* 

1. Corolla, opened longitudinally, f 
All enlarged 5 diameters. 

PLATE XVIII. 

NAMA EOTHROCKII, Gray.—Natural size.    Fig. 1. Single flowe 
ing stamens.    Fig. 3. Calyx, enclosing pistil.   Fig. 4. Vertical sect 
section through ovary.    Fig. G. Seed.    All enlarged. 

PLATE XIX. 

larged about 5 diameters 
B.   GILIA tnaam 

, Watson.—Natural size.    Fig. 1.  Flower, 

v, Gray.—Natural size. 

PLATE XX. 

CONVOLVULUS LONGIPES, Watson.—Fig. 1. Natural size.    ] 
of ovary.    Fig. 4. Stamen.    Figs. 2, 3, and 4 enlarged. 

PLATE XXI. 

Fig. 2. Pistil.   Fig. 3.  Cross-section 

PLATE XXII. 

FRAXINUS CORIACEA, Wafson.—Fruiting hranch, natural size. 

PLATE XXIII. 

ABRONIA VILLOSA, Watson.—Fig. 1.  Branch, natural size.   Fig 
about 5 diameters.    Fig. 3. Cross-section of fruit. 

PLATE XXTV. 

ATRIPLEX WOLFII, Watson.—Natural size.   Fig. 1. Staminate fl 
Fig. 2. Pistillate flower, enlarged about 10 diameters.    Fig. 3. Pistil 
Fig. 4. Vertical section through Fig. 2.    Figs. 5.  Mature fruit; 6. ' 

r 10 times. 



DESCRIPTION OF PLATES. 

PLATE XXV. 

PLATE XXVI. 

Capsule.    All enlarged. 

PLATE XXVII. 

TRISETUM WOLFII, Vasey.—Fig. 1. Plant, natural size. Fig. 2. Spikelet, enlarged 5 times. Fig. 
3. Floret, showing the palets and linear seed. 

TRISETUM AT.PESTRE, Bean V.—Fig. 1. Natural si/e. Fig..". Spikelet. itiaiiiiiiied 0 diameters. 
Fig. ft. Spikelet, with glumes removed.    The last should have shown a little pubescence on the stem of 

VILFA MINIMA, Vasey.— Fig. 7. Natural size. Fig. 8. Flower, enlarged 15 times. Fig. 9. Section 
of stem, greatly enlarged. 

PLATE XXVIII. 

POA WHEELERI, Vasey.—Fig. 1. Plant, natural size. Fig. 2. Spikelet, magnified 5 times. Fig. 
3. Upper floret, _• .1 9 times. 

PLATE XXIX. 

PLATE XXX. 

NOTHOL^ENA HOOKERI.—Ordinary size. Fig. 1. Scale of the rootstock. Fig. 2. Scale; from the 
base of the stalk. Fig. 3. Segment of one of the pinnse, showing the sporangia and the slightly recurved 
margin.    The details are enlarged about 6 diameters. 
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