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INTRODUCTION. 

In the summer of 1913, the writer made a botanical collecting trip 
to Sable Island, Nova Scotia. The journey was taken at the sugges- 
tion of Prof. Merritt L. Fernald, without whose continued inspiration 
and practical assistance, its results 2ould scarcely have been brought 
together in the present report. There are many other acknowledg- 
ments to make, especially to Dr. B. L. Robinson, who arranged to 
have the writer go as a collector from the Gray Herbarium, and who 
has forwarded in every way the completion of the work. Miss Mary 
A. Day. Librarian of the Gray Herbarium, has frequently been of 
great assistance, especially in bibliographical matters. The writer 
wishes particularly to express his thanks to the responsible Canadian 
Government officials because of their constant readiness to make the 
expedition possible and pleasant. Unless a shipwrecked waif, one 
may not land on Sable Island without a permit from the Government. 
Mr. A. Johnston, Deputy Minister of Marine and Fisheries, of Otta- 
wa, and Mr. C. H. Harvey, Agent of Marine and Fisheries, at Hali- 
fax, gave permission to visit the island and arranged for transporta- 
tion on Government steamers. The Superintendent of Sable Is- 
land, Capt. J. U. Blakeney, both officially and personally, was help- 
ful in every way possible, as were the members of the staff of the Life 
Saving Stations, the Lighthouses, and the Marconi Station. In Hal- 
ifax by good fortune it was possible to meet Mr. Robert J. Bouteillier, 
former Superintendent of Sable Island. His unusual intelligence and 

keen powers of observation had given him during his long period of 

residence 28 years, an unrivalled knowledge of Sable Island and its 

phenomena. This knowledge he has frequently shared. To the 

late Mr. J. M. Macoun of the Canadian Geological Survey and to Dr. 

H. T. Giissow of the Central Experimental Farm, Ottawa, thanks are 

extended for the loan of specimens. Mr. Edwin R. Jump has kindly 

read part of the manuscript and checked it with his intensive knowl- 

edge of the history of Sable Island. The neommpenyieg plates were 
drawn by Mr. F. Schuyler Mathews. 
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PRESENT STATUS OF SABLE ISLAND. 

Stretching between Cape Cod and Newfoundland is a series of 
shoals or banks, Nantucket Shoals, Georges Bank, Brown’s Bank, La 
Have Bank, Sambro Bank, Emerald Bank, Sable Island Bank, Mid- 
dle Ground, Canso Bank, Misaine Bank, Artimon Bank, Banquereau, 
St. Pierre Bank, Green Banks, and the Grand Banks of Newfoundland. 
In all this stretch there is but one spot above high-tide level, Sable 
Island, a long crescent of sand dunes, twenty miles in length and less 
than one mile broad. 

The visitor to Sable Island will start from Halifax, Nova Scotia, 
and steam eastward 150 miles. If the weather is calm and there have 
been no northerly winds for two or three days, the steamer will ap- 
proach the northerly, that is to say, the inner side of the crescent- 
shaped island, and anchor a mile or more from land. Surf-boats put 
out from the beach and soon the landing of the few passengers and 
the very important supplies is begun. On the way to the beach there 
are three troublesome bars that must be crossed on the crest of a big 
wave, so the trip is exciting enough for the most venturesome, and all 
the passengers are glad to have the boat’s nose ground in the soft sand 
of the beach, above which rises a steep sand dune. If he climbs the 
tall look-out mast crowning it, he will see that this dune is continued 
as a ridge or range of dunes skirting the top of the North Beach 
throughout the whole length of the island, and that this ridge. called 
the North Ridge, forms the backbone of the island. Near the east 
end of the island the dunes attain their greatest height, and at one 
place between Life Saving Stations Nos.3 and 4, the North Ridge rises to 
a peak called Rigging Hill, nearly 100 feet in height. From the North 
Ridge the dunes run inland diminishing in height and separated by 
dry or wet dune hollows. In some places there are definite cross- 
ridges of dunes. In every case these have their western faces bare, a 
condition caused by the constant erosion of the prevailing westerly 
winds. From the west end of the island, for a distance of twelve 
miles, the central strip is occupied by a large salt lake, Wallace Lake. 
The drifting sand has recently filled up a section of the lake a mile 
long and divided it into two unequal parts. The farther shore of 
Wallace Lake is formed by a narrow strip of sand, the South Beach. 
Near the eastern end of Wallace Lake there are a few dunes on the 
Scuth Beach, the only remnants of the protecting ridge of dunes that 
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used to run the whole length of that beach. In the larger dune hol- 

lows are fresh-water ponds, and near the shores, and especially at the 

eastern end of Wallace Lake, are series of brackish ponds. The dunes, 

especially those near the sea, and the pond shores are well covered 

with vegetation. The beach grass forms a thin covering over all but 

the most recent dunes and flats, but there are great stretches, espec- 

ially near the East End, where the blown sand is beyond control, drift- 

ing over everything and forming a barren desert of shifting white sand. 

This is a bird’s-eye view of Sable Island as it was in 1913, but we know 

from trustworthy records that many changes had taken place and 

that previously it was very different, at least in size. 

Earzty History oF SABLE ISLAND. 

Who was the first of the European voyagers to sight Sable Island, 

we cannot now say. It is certain, though, that at the beginning of 

the 16th century, the fishermen of western Europe were acquainted 

with it.’ “This is shown by maps of the period. One preserved 

in the royal library at Munich, marked as made by Pedro Reinel, 

who is described by Herrera as ‘a portuguese pilot of much fame,’ 

and supposed to be of about the year 1505, has it under the name of 

ta Cruz. 

“On the 13th March, 1521, the King of Portugal granted to Joan 

Alvarez Fagundez a large territory embracing Nova Scotia and ad- 

jacencies, together with various islands lying off it, which he is said 

to _ discovered on a previous voyage, and among them is Santa 

Cruz 
gs Gastaldi, a distinguished Italian cartographer, in a map of 1548, 

represents it under the name Isolla del Arena, and he is followed by 

his countryman, Zaltieri in 1566. But as early as 1546 Joannes 

Freire, a Portuguese mapmaker, calls it I. de Sable, * * * and by 

the nage of that period it seems to have been commonly known by that 

name.’ 

This is no place to give a detailed history of Sable Island; conse- 

quently only the more important facts, especially those bearing on 

its physiography or natural history, will be mentioned. 

1 Much of this historical data has been freely drawn from Patterson, Rev. 

- Sable Island: Its History and Phenomena. Trans. Roy. Soc. 

Can. xii. §2. 3-49 (1894). 
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Many of the early voyagers refer to the herds of cattle to be found 
on the island, and there is a great deal of conflicting evidence as to 
how and when they got there. According to Champlain, they were 
left there about the year 1552 by the Portuguese. “Not only does. 
Champlain mention the fact, but we find the same asserted by the 
historian of Sir Humphrey Gilbert’s expedition. That intrepid mar- 
iner sailed from Newfoundland in 1583 for the American coast in- 
tending, after making Cape Breton, to go to Sable Island, as the writ- 
er says, ‘upon intelligence we had of a Portugal who was himself pre- 
sent when the Portugals, above thirty years past,’ consequently be- 
fore 1553, ‘did put into the same island neat and swine to breed, 
which were since exceedingly multiplied.’ Eight days after sailing 
from Newfoundland, or early in the morning of the 29th of 
August the largest ship of the three in the fleet, the ‘Admiral’ of 120 
tons, with Maurice Browne, captain, and Richard Clarke, master, 
first ran among shoals, then stroke aground and had soone after 
her sterne and hinder partes beaten in peeces’.”! It has been gen- 
erally interpreted as by Brymner? that this happened on Sable Is- 
land. There are two accounts of the event, one by Clarke, a relation 
of Richard Clarke, the master of the Admiral, the other by Hayes, 
captain and owner of the Golden Hinde. These contradictory ac- 
counts are both given by Hakluyt. All of the evidence has been re- 
viewed by Patterson* who concludes that the wreck of the Admiral 
could not have taken place upon Sable Island and that it pro- 
bably occured upon Cape Breton, near Louisbourg. 

“The island’ and the cattle upon it next come into notice by the 
expedition of Troilus du Mesgouez, Marquis de la Roche. He 
was a Catholic nobleman of Brittany, who had from his youth been 
connected with the French court. He agreed with the King to found 
a colony in America, and for that purpose received from him a com- 
mission in which he was named lieutenant-general of Canada, Hochel- 
aga, Newfoundland, Labrador, and the countries adjacent, with 
sovereign power over this vast domain. This commission was first 

1 Patterson, I. c. 8. 

* Brymner, Douglas: Rept. on Canadian Archives, pp. Xxv—xxvii (1895), 
* Patterson, Rev. George: Termination of Sir Humphrey Gilbert’s Expe- 

dition. Trans. Roy. Soc. Can. 2nd ser. iii. part 2, 113-27, 2 illustr. and 1 
chart (1897). 
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issued in 1578.’’ Biggar tells us' that “he did not set sail until 1584. 

Unfortunately his largest vessel with over one hundred colonists on 

board was wrecked near Brouague and the voyage had to be aban- 

doned.”’ 
“In that year [1598] he set out with one small vessel, under Chef 

d’hétel, a distinguished Norman pilot. * * * His expedition was 

so modest, not to say cheap, in its proportion and equipment as to 

seem quite unworthy of its ambitious mission, or the vice-regal rank 

of its commander. One vessel constituted the fleet, and it is so small, 

that, according to a contemporary chronicle, you could wash your 

hands in the water without leaving the deck, while forty out of the 

sixty men comprising the marquis’ army of occupation and evangel- 

ization, were convicts chosen from the royal prisons. ”’? 

Biggar, who has investigated many of the old archives, gives us a 

somewhat different account. He quotes the contract made in March, 

1597, between la Roche and Chefdostel, master of the La Catherine 

of 170 tons. Chefdostel was to transport a company of soldiers to 

Sable Island on condition that la Roche should pay for half the car- 

go of salt, half the wages of the crew, and the whole of the provisions. 

A year later la Roche, failing to attract bona fide colonists, was allow- 

ed to take convicts from the jails of Brittany and Normandy. On 

the 16th of March, 1598, la Roche made a new contract. with Chef- 

dostel who for 600 crowns was to transport the convicts to Sable Is- 

land. Two days later a similar contract was made with Jehan Girot, 

master of the Francoise, who having a smaller vessel was to receive 

100 crowns. 

The Marquis de la Roche obtained 200 or 250 convicts, male and 

female, from the prisons, but it appears that he allowed many of these 

to purchase their freedom bef iling. Hesetsailin 1598 and onreach- 

ing Sable Island landed 40, 50, or 60 of the convicts, leaving with 

them a small supply of provisions and goods; then he sailed away to 

1 Biggar, H. P.: The Early Trading Companies of New France, 39 (1901). 

2 Oxley, J. M.: Mag. of Amer. Hist. xv. 166 (1886). 

3 Charlevoix, P. F. X.: Histoire et Description de la Nouvelle France, i. 109 

(1744), says 40 convicts were landed; Gosselin, E.: Early French Voyages to 

Newfoundland, Mag. Am. Hist. viii. 288 (1882), says that the colonists “with 

the exception of fifty, refused to disembark, and compelled de la Roche to 

bring them back to France”; Biggar, H. P.: The Early Trading Companies 

of New France, 40 (1901), says that only sixty persons were actually landed on 

the island. 
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explore the neighboring coast of Acadia. He intended “to select a 
site for settlement, to which he proposed afterwards to remove them. 
On his return he was caught by a tempest, which drove him east- 
ward. His frail bark was obliged to run before the storm, and at last 
he reached France, intending soon to return. But misfortune attend- 

ed him. The Duc de Moncoeur is said to have cast him into prison. 
At all events five years elapsed before anything could be done for the 
relief of the unfortunate creatures he had left behind.’ 

“At first it would seem as if on being thus released from all restraint 
they fought with one another like entrapped rats, for Les-carbot tells 
that ‘ces gens se mutinérent, et se coupérent la gorge l’un a l’autre’. 
Then as the horror of their situation fully dawned upon them, and 
they realized that only by harmonious co-operation could any life be 
preserved, better counsels prevailed, and systematic efforts were put 
forth to secure a maintenance. From the wreck of a Spanish ship 
they built themselves huts, the ocean furnished them with fire-wood, 
the wild cattle with meat, the seals with clothing, and with some 
seeds and farming implements happily included among the ‘bagage’ 
mentioned by Les-carbot, they carried on agricultural operations in a 
sheltered valley by the lake-side whose tradition remains to this day 
by the locality being known as the French Gardens. 

“Despite these alleviations in the rigor of their fate, however, the 
utter absence of the most necessary comforts, and their own evil 
deeds so reduced their numbers that when, in 1603, the King sent a 
vessel [under Chef d’hétel, the same pilot] to bring them back, only 
eleven out of the original forty were found alive, clad in their self- 
made seal-skin garments, broken, haggard, and unkempt, they were 
presented before Henry IV., and their harrowing tale so touched the 
royal heart that they each received a full pardon for their crimes, and 
a solatium of fifty golden crowns. The strangest part of the story 
remains yet to be told. Undeterred by an experience that was surely 
sufficient to appall the stoutest hearted, these Rip Van Winkles of the 
sea, whose names may still be found in record in the Registres 
@ Audience du Parliament de Rouen, returned to their place of exile, and 
drove a thriving trade in furs and ivory with their mother country for 
many years, until one by one they passed away.’’2 

1 Patterson, l. c. 8. 
? Oxley, l. c. 167. 
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From Governor John Winthrop’s Journal! we learn that “Mr. John 

Rose, being cast ashore there in the [Mary and Jane] two years since 

[1633], and making a small pinnace of the wreck of his ship, sailed 

thence to the French upon the main, being thirty leagues off, by 

whom he was detained prisoner, and forced to pilot them to the is- 

land, where they had great store of sea-horse and cattle, and black 

foxes; and they left seventeen men upon the island to inhabit it. The 

island is thirty miles long, two miles broad in most places, a mere sand, 

yet full of fresh water in ponds, etc. He saw about eight hundred 

cattle, small and great, all red, and the largest he ever saw, and many 

foxes whereof some perfect black. There is no wood upon it, but 

store of wild peas and flags by the ponds, and grass. In the middle 

of it is a pond of salt water, ten miles long, full of plaice etc.” 

“In 1634 the island was granted, along with Port Royal and La 

Heve, by the Company of the Hundred Associates, to Claude de 

Razilli, brother of Isaac de Razilli, who had been appointed comman- 

der or governor-in-chief of Acadia, and who had commenced a settle- 

ment at La Heve.”? 

In the following year, 1635, according to Governor John Winthrop’, 

“Mr. Graves, in the James, and Mr. Hodges, in the Rebecka, set sail 

for the Isle of Sable for sea horse (which are there in great number) 

and wild cows. * * * The company which went now, carried 

twelve landmen, two mastiffs, a house and a shallop. 

“[August 26.] They returned from their voyage. They found 

there upon the island sixteen Frenchmen, who had wintered there, 

and built a little fort, and killed some black foxes. They had killed 

also many of the cattle, so as they found not above one hundred and 

forty, and but two or three calves. They could kill but few sea-horse, 

by reason they were forced to travel so far in the sand as they were 

too weak to stick them, and they came away at such time as they 

[the sea-horse or walrus] use to go up highest to eat green peas. The 

winter there is very cold, and the snow above knee deep.” 

Commander de Razilli died that year or the next, and his brother 

transferred the rights of both to Charnisay, and the French seem to 

have abandoned the island. 

1 Winthrop, John: The History of New England from 1630 to 1649, edited 

by James Savage, i. 162 (1825). 

2 Patterson, George: Supplementary Notes on Sable Island. Trans. Roy. 

Soc. Can. 2nd series, iii. § 2, 133 (1897). 
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Governor Winthrop also records! that in the summer of 1642 “the 
merchants of Boston sent out a vessel again to the isle of Sable, with 
12 men, to stay there a year. They sent again in the 8th month, and 
in three weeks the vessel returned and brought home 400 pair of sea 
horse teeth, which were esteemed worth £300, and left all the men 
well and 12 tons of oil and many skins, which they could not bring 
away, being put from the island in a storm.” 

In the 4th month of 1642, “the adventurers to the Isle of Sable 
fetched off their men and goods all safe. The oil, teeth seal and 
horse hides, and some black fox skins came near to £1500.” 

As we learn from a letter by Bishop Saint Vallier, written in 1686, 
the Acadians caught and shipped large numbers of the wild cattle to 
their homes on the mainland, where they domesticated them. We 
do not find the wild cattle mentioned after this time. 

During the early part of the 18th century we hear very little of 
Sable Island. It was next brought into prominence by the Rev. An- 
drew Le Mercier, a graduate of Geneva and of old Huguenot stock, 
who, in 1719, became pastor of the French Protestant Church in Bos- 
ton. In 1729, on the arrival of Governor Phillips in Nova Scotia, Le 
Mercier proposed to him to plant a colony of French Protestants in 
Nova Scotia. The Governor recommended a grant of 5,000 acres, 
but nothing came of it. On the 6th of March, 1738, we find Le Mer- 
cier petitioning? Governor Armstrong for a grant of Sable Island, but 
after approval of his petition, he was unwilling to pay the penny an 
acre quit-rent. At this time, Le Mercier sent stock to the island pre- 
paratory to moving his family there. In 1740, he again applied for 
a grant of the island arguing‘ that as the land is “low, boggy and sandy 
scil, with large ponds or settlings of water occasioned by the overflow- 
ings of the tides, he thinks the penny an acre too much for what can 
net be improved.” 

At the instance of Le Mercier, the Governor of Nova Scotia issued 
two proclamations forbidding any molestation of Le Mercier’s estab- 
lishment on Sable Island. Nevertheless, he suffered losses and ad- 
vertised in a Boston paper’, in 1744, a reward of £40 for the detection 

1 Winthrop, I. c. ii. 34. 
? Winthrop, I. c. 67. 
’ Murdoch, Beamish: Hist. of Nova Scotia, i. 523 (1865). 
‘ [bid., ii. 6 (1866). 
* Boston Evening-Post, Jan. 30 (1744). 
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of the plunderers, saying, “Notwithstanding those two Proclama- 

tions, the love of Money, which is the Root of all Evil, is so deeply root- 

ed in the Hearts of some Fishermen, that they have sundry Times 

Stole our Cattle and our Goods, regarding neither the Laws of God 

or of Man, neither Justice to me, or Humanity to Shipwreck’d Men, 

which by their Wickedness they endeavor to Starve, and minding 

neither natural or revealed Religion and their eternal Damnation, 

nor even their own temporal Interest, which is certainly not to hin- 

der but to promote the abovesaid Settlement, since it may be their 

Case one Time or other to be cast away upon the Island Sables, and 

to want there those Things which they have carried off.” 

In the year 1746, the Duc d’ Anville, in his expedition against the 

British colonies, was overtaken by a severe storm near this island and 

lost a transport and a fire-ship. 

In 1753, Le Mercier published a detailed notice of Sable Island.! 

It is really an advertisement, by means of which he boped to sell the 

island, so we must understand and discount the very rosy light in 

which it is portrayed. As the article is of very considerable interest, 

and as it is not readily available to all readers, it seems worth while 

to quote it here in its entirety. 

“TO BE SOLD by me the Subscriber 

“(Andrew Le Mercier, Pastor of the French Church) 

“Tue IstanpD Sables. 

“ The Publick hath here a short description of tt for nothing. 

“Sarp Island is situated at the Distance of about 40 Leagues from 

Halifax, thirty from Cape Breton, and 50 from Newfoundland; a good 

Market for the Produce of the Island, Cattle & Roots of all sorts. It 

is about 28 Miles long, one Mile over, and contains about 10,000 Acres 

of Land, 500 of which are quite barren, all the rest produces or may 

bear something. Their are neither River or Brooks or fresh Water, 

but everywhere even upon the Beach you may come to fresh clear 

Water by digging about 3 feet, by which means the root of the Grass 

is always kept cool and alive, so that it cannot be much subject to a 

Drought, as it was experienced three Years ago. The Climate may 

be called temperate, for as in Winter the Snow hardly lies above three 

1 Le Mercier, Andrew: The Island Sables. Boston Weekly News Letter, 

February 8 (1753). 
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Days on the Ground, so it is never extream hot in Summer, and it is 

a rare thing to be frightened by any Thunder. It bears no venomous 
Creatures of any sort, and hardly any Flies.—The high Winds clear 
the air, which makes it healthy; and nature hath furnished it with 

medicinal Plants and Shrubs:—It preduces naturally near 20 
sorts of Berries, out of which some People suppose very good 
Liquors and Wines might be expressed— It looks all green in Winter 
with the Juniper Bushes and red in Summer with the large Straw- 
berries and other wild Fruits which it bears.—It hath abundance of 
wild or Beach Pease, which fatten the Cattle very well:—By several 
Pieces of petrified Wood found there it is supposed that the Sand hath 
a Property of petrifying Wood.—Within these seven or eight Years 
Providence hath opened a Communication between the great Pond 
(fifteen Miles long) and the Sea, which hath made a safe and large 
Harbour, but the Entrance is barred so that large and sharp Vessels 
cannot get into it; but as there is about 8 Feet of Water over the Bar 
at high Water there is sufficient Passage (as we know by Experience) 
for Vessels of 30 Tuns or more, if not built Sharp.—The Ponds abound 
with Flounders and Eels; the Beech itself with Clams and Sand Eels; 
the Air with Fowls, and especially with black Ducks, so as to make 
money with their Feathers. The Soil is so natural for all sorts of Roots, 
especially Turnipe, that they are not only uncommonly sweet there but 
also uncommonly large, some weighing 7 Pounds a piece:—Rye grows 
there very naturally and also Wheat at the Rate of 13 Bushels per 
acre. It is supposed that Flax would grow there very well; it would 
also produce Indian Corn well enough if the high Winds in the Fall 
did not break it:—There is neither Trees (but many Bushes) nor 
Stones.—The Grass is tall, thick and hath a very sweet taste and 
nourishing Property; there is some English Grass, but the other is 
more profitable, and there is enough to feed some thousand Heads 
of Cattle:—Horses breed and grow there without Care or Trouble; 
there is all Winter long Grass enough or near enough for them, so that 
they eat but little of the Hay which is made for them in the Summer 
or the Fall_—The raising of Sheep, Horn-Cattle, and especially of 
Horses is the most Advantagious (as for the Grain there are not above 
400 Acres where it may be raised). The Care of Gardens and Cattle 
take up our People’s Time in Summer, in Winter they go to kill Seils 
and boil their Fat into Oyl, as well as that of Whales, which now and 
then are cast away dead upon the Beach. The Island finds them in 
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Turf and the Sea brings them Wood; so they are not deprived of the 

Necessaries of Life, nor without Profits of several Sorts; besides their 

having the pleasure of saving many Men’s Lives, according to the 

motto of the Island, viz—Destruo & Salvo. When I took Possession 

of the Island there was no four-footed Creatures upon it, but a few 

foxes some red and some black (some of which remain to this Day) 

now there are I suppose about 90 Sheep, between 20 or 30 Horses in- 

cluding Colts, Stallions and breeding Mares, about 30 or 40 Cows 

tame and Wild, and 40 Hogs. There are all sorts of Utensils for 

Farming and trying Fat, several Boats and six or seven small Houses 

and Warehouses. The advantages which do acrue or may acrue from 

the Improvement of that Place are so great that I would not easily 

part with it if I was so skilful in Navigation and Shipping as is nec- 

essary: That Ignorance of mine induces me (not any Defect in the 

Island itself) to part with it. If any Person desires to purchase it, 

and to know further about it, they may see at my House a Map and 

Plan of it, or if they live at a Distance by letters sent (Postage free) 

they may enquire about any Thing, they want to be satisfied in, and 

I will endeavor to give them all the Light they desire. I must know 

their Mind within 2 or 3 Months, that the Crew now upon the Is- 

land, may be disposed of accordingly.” 

“ Boston, the 5th Day of Andrew Le Mercier, 

“ February, 1753 Pastor of the French Church.” 

It does not appear that Le Mercier found a purchaser. He died on 

March 31st, 1764, and his will, drawn on the 7th of November, 1761, 

does not mention Sable Island. At least in 1760, the island was un-— 

inhabited and a certain Boston merchant, Thomas Hancock’, desir- 

ing to relieve the sufferings of those shipwrecked, fitted out a schooner 

with “Horses, Cows, Sheep, Goats, Hogs and Animals likely to live 

on the Island. They were landed there and generally answered very 

well.” 

In 1760, a vessel with a part of the 43d regiment, returning from 

the capture of Quebec, was wrecked on the island. The evidence of 

this was found long afterward. “In the year 1842, during a severe 

gale, an old landmark in the form of a pyramid, said to be one hun- 

dred feet high, was completely blown away, exposing some small huts 

built of the timbers and planks of a vessel. On examination they 

were found to contain quite a number of articles of furniture, stores 

1 Rept. on Canadian Archives, 86 (1895). 
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put in boxes, bales of blankets, a quantity of military shoes, and, 

among other articles, a dog-collar of brass, on which was engraved 

the name of Major Elliott, 43rd regiment. On referring to the re- 

cords of the regiment, however, it was found that the party had been 

taken off the island. The site of the encampment is now under at 

least five fathoms of water.””! 

In 1774, permission was granted by Governor Legge, and approved 

by the King, to Michael Flannigan and his associates to reside on the 

island.2. We know nothing of their intentions or the length of their 

stay. 

During the War of the American Revolution, American privateers 

frequently visited Sable Island and made great inroads on all its re- 

sources. By the close of the hostilities none of the animals remained, 

except a few of the horses. 

Moses Gerrish, a Newburyport skipper, was shipwrecked on Sable 

Island on a homeward voyage from the Banks, November 9, 1787. 

The provisions which he and his crew saved, and a number of young 

seal lasted them about 60 days when they “had recourse to the horses 

* * we killed and eat 13 of them. * * * Being with- 

out ammunition, we were obliged to dig pits to betray horses, it be- 

ing impossible to get them in any other way.’ He was rescued on 

the 18th of April by Capt. Nathaniel Preble of the schooner Betsy. 

In the year 1789, a certain Jesse Lawrence. “who lived on the isle 

of Sable, to receive wrecked people, and to carry on the seal fishery, 

was attacked by people from Massachusetts, who landed there and 
- wantonly pillaged and destroyed his house and effects, and then com- 
pelled him to leave the island. He received some compensation from 
Governor Hancock [of Massachusetts] and his council, which still left 
him a sufferer.’ 

During the last few years of the 18th century, Sable Island was the 
scene of many disastrous shipwrecks, and at this time objects of great 
value and foreign origin, laces, jewelry, etc., were seen in the cabins of 
certain Nova-Scotian fishermen, and ugly tales were told about wreck- 

Poon, George: Sable Island. Trans. Roy. Soc. Can. xii. § 2, 11-12 

2 Murdoch, Beamish: Hist. of Nova-Scotia, ii. 526 (1866). 
* Essex Journal and New Hampshire Packet (1788); and Boston Herald and 

Journal, December 28 (1917). 

* Murdoch, l. ¢. iii. 78 (1867); and Nova Scotia Gazette, February 10 (1789). 
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ers and pirates preying on any unfortunates cast upon the island. So 

notorious was this condition, that at the instance of Sir John Went- 

worth an act was passed in 1801 for the protection of shipwrecked 

property; and unauthorized persons were forbidden to dwell on 

Sable Island, and were forcibly removed. 

The captain and the crew of one of the vessels cast away at this 

time were forced to stay on Sable Island through the winter. It be- 

came the Captain’s custom after each storm to examine the part of the 

island most affected by it. In doing this he counted over 40 wrecks, 

which had been uncovered, not one of which was visible before. 

First HumMANE ESTABLISHMENT, 1801. 

On the 25th of June, 1801, the House of Assembly of Nova Scotia 

authorized the settling of three families on Sable Island and voted 

£600 to defray the expenses. James Morris was appointed the first 

Superintendent, and on the 13th of October, he with his family and 

assistants was landed on the island. The object was to save the lives 

and the property of people shipwrecked on the island. Three years 

later, by an official report, we learn that from five wrecks, Supt. Mor- 

ris and his staff were i a for saving the lives of 41 persons and 

£2,300 worth of prope 

Between 1801 and ie there have been 176 known wrecks on the 

Island, and it is estimated from bits of wreckage that at least as many 

“missing ships” have struck and gone down with all hands on the 

more distant parts of the bars. The Northwest Bar extends 11 miles 

beyond the West End of the island and the Northeast Bar 16 miles 

beyond the East End, so that in time of storms the island and its bars 

form a line of breakers and shoals nearly 50 miles one that bodes 

ill for any mariner who attempts to cross. 

During the War of 1812, President Madison issued strict orders that 

“the public and private armed vessels of the United States are not to 

interrupt any British unarmed vessels bound to Sable Island, and 

laden with supplies for the humane establishment at that place.’”! 

The establishment has continued to the present day, supported at 

first by the government of Nova Scotia, then by Nova Scotia and 

Great Britain jointly, and now by Canada and Great Britain. In 

1913, it consisted of five Life Saving Stations and two Sento 

with a staff of twenty-one men,and a} itl 

1 Niles’ Weekly Register, iii. 191 (1812). 

five men, the 
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total population including the families being about sixty persons. In 
the records of this establishment we have continuous detailed informa- 

tion as to the conditions on Sable Island. 

DIMINISHING SIZE OF SABLE ISLAND. 

We find Sable Island represented on the early charts of the coast 
of North America such as that by Reinel, in 1505, by Rotz in 1542, 
by Joannes Freire in 1546, by Vaz Dourado in 1573, and by that of 
Hakluyt in 1598-1600. It also appears on the small-scale maps by 
Philippe Buache in 1736, and that by Bellin in 1757. 

In 1766 and 1767, Joseph Frederick Wallet Des Barres made a sur- 
vey of Sable Island, published! in 1777 and 1779. It is drawn on 
two different scales, the larger about one-half a mile to the inch. 

He gives several hundred soundings near the island and locates it be- 
tween 60° 01’ and 60° 32’ W. Long. The island itself is shown asa 
long flat crescent, in shape much as it is to-day, and 30 miles long 
by 2 miles broad. The second highest hill is 146 feet above sea 
level. The center of the island is shown with an inland lake 12 
feet in depth, with an opening to the sea on the north side. Al- 
most continuous ridges of dunes shelter this lake on both the north 
and the south sides. Des Barres says, “The whole island is composed 
of fine white sand, much coarser than any of the soundings about it, 
and inter-mixed with small transparent stones. Its face is very brok- 
en, and hove up in little hills, knobs and cliffs, wildly — together, 
within which are hollows and ponds of fresh water, * The 
Ram’s Head is the highest hill on this island; it has a steep cliff on the 
north west and falls gently to the south east. The Naked Sand Hills 
are one hundred and forty-six feet of perpendicular height above the 
level of high-water mark, * * * * * Gratia Hill is a knob at 
the top of a =— the height of which is one hundred and twenty-six 
feet * 

Of this same Sein is a chart by Capt. John Montresor: Map of 
Nova Scotia or Acadia; with the Islands of Cape Breton and St. 
John’s, from Actual Surveys, by Capt. Montresor, 1768. The scale 
is about 6 miles to the inch. Sable Island is shown as 30 24 miles in 
length by 2 miles in breadth. The salt lake has an opening at its 
western end through the South Beach. The dunes extend half-way 

1 Atlantic — i ees and 1779). 
* Des Barres, l. ¢ 
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down the South Beach, but the remainder is shown as a mere sand 

flat. There is no detail as to the fresh-water ponds or the individual 

dunes. 
Another British Admiralty chart of Sable Island, dated 1770, ap- 

peared as Chart 8 in Robert Sayer’s North American Pilot of 1779. 

These charts were drawn from original surveys by James Cook, Mi- 

chael Lane, Surveyors, Joseph Gilbert, and other officers in the King’s 

Service, and they were engraved by Thomas Jeffreys, and printed by 

R. Sayer and J. Bennett. Although this Sayer chart was, like the 

Des Barres chart, an official British Admiralty chart and was pub- 

lished in a volume of the same year as the second issue of the Des Bar- 

res chart, and althcugh there is no indication of the identity of the 

surveyor of the Sayer chart, yet the two charts were undoubtedly 

based on two distinct and independent surveys. The Sayer chart is 

on the scale about 3 miles to the inch. The outline of the island is 

the same flat crescent, like that shown by Des Barres, and the length 

is “about 30 Miles, in Breadth across the Pond, Meadow and upland 

a Mile;’”’ but the details are quite different. There is no indication 

of the height of the sand dunes; and the local place-names differ. The 

opening from the salt lake through the North Ridge has been drifted 

over and appears as a sand flat, marked, “The Place to Dig for a 

Harbour.” Instead there is an opening through the South Beach at 

the western end of the salt lake. The South Beach is shown with a 

line of dunes running for six miles from the east end, then for the rest of 

its length it is shown as a mere sand flat with a few remnants of dunes. 

This chart lacks the detail of the location of the fresh-water ponds 

and the numerous ridges of dunes such as appears on the Des Barres 

chart. 
Superintendent James Morris, in 1801, estimated one hill at the 

east end to be 200 feet high and others to be 150 feet high. 

Lieut. Burton, in 1808, made a survey of the island when it was pro- 

posed to place a lighthouse there. He reported the island to be 30 

miles in length and 2 miles in breadth, with hills from 150 to 200 feet, 

beginning at the west end, and attaining their greatest elevation at 

Mount Knight, its eastern extremity. 

When, in 1802, the position for the main station was chosen, it was 

one remarkably sheltered among the sand hills, 5 miles from the West 

nd. 
“Tn 1814 the Superintendent, Mr. Hudson, wrote the Government, 

that owing to the rapid manner in which the island was being washed | 
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away it would be necessary for him to remove the establishment to 
a more secure position; that within 4 years previous, 4 miles had gone 
entirely from the west end, leaving but a mile between him and the 
sea which was advancing steadily. On the north side an area equal 
to 4,0 ft. wide and 3 miles long had gone bodily from the island during 
a single night. He intended to move the buildings to a place called 
“Middle Houses’, 3 miles further east. 

“In 1820 the Superintendent again wrote the Government, that 
not only had the old site of the main station gone seaward; but the 
sea Was again encroaching to such an alarming extent that he would 
be obliged to once more remove the station, and had selected a place 
known as the ‘Haul over,’ 4 miles further east. Here it enjoyed a 
short respite when again the sea threatened its foundation. fe 
again the sea advanced, the two following winters were noted for the 
frequency of storms, and the havoc made along the sand cliffs, every 
gale sensibly diminishing the western portion of the island, toppling 
great masses of sand hills into the surf below as well as changing the 
surface of the interior. Oneinstance * * * when thousands of 
tons of sand were carried from the beach and strewn over the island, 
smothering vegetation, so that hundreds of horses died for want of 
food.”’! 

It has been argued by J. B. Gilpin’, and following him by Prof. 
John Macoun’, that the action of the wind is here always constructive, 
that it takes the sand from the dry upper beach, moves it inland and 
builds it up into the dunes, but that it does not act as a waster. It 
does build up, of course, but on the lee side it is also picking up the 
sand grains and carrying them out over the sea, where at the slightest 
lull they drop into the water, and are lost, as far as Sable Island is 
concerned. That the wind is constantly shifting the sand in what- 
ever direction the wind happens to blow, is forcibly brought to the 
attention of anyone who ventures out of doors in a strong wind. If 
the wind is blowing 20 miles an hour or more, it picks up so much sand 
that it acts like a veritable sand-blast. In consequence all the lights 
of glass in the windows become quickly dulled and soon so abraded 
that they are no longer transparent but only translucent. Any trav- 
eller feels it and is forced to shield his eyes, face, and bands from its 
severe action. 

* Macdonald, S. D.: Trans. N.S. Inst. Nat. Sci. vi. part 2, 113 (1884). 
* Gilpin, J. B.: Sable Island, 19 (1858). 
* Ann. Rep. Geol. Surv. Can. n. s. xii. 213A (1899). 
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As stated, this shifting of the sand often completely buries the veg- 

etation of considerable areas. This is indicated by the layers of dark 

peat usually less than an inch in thickness that may be seen in vert- 

ical sections of the dunes such as are often exposed when the wind 

opens a new gulch. In 1913, two of the Life Saving Stations, no. 2 

and no. 4, were seriously threatened with being buried by the shift- 

ing sand. Both were situated near and in the lee of the North Ridge, 

the high and nearly continuous line of grass-covered dunes that skirts 

the crest of the North Beach. In each case the wind had madea break 

and opened a gulch in the North Ridge opposite the stations. Every 

north wind enlarged the two gulches and piled the sand, tons of it, 

around the two stations. The necessity cf moving these stations was 

seriously being considered. 

The old main station-house was again moved, two miles farther 

east. When the sea later undermined the new foundation, it took 

the old house too. 

A chart of Sable Island by Capt. Joseph Darby was published in 

1824 and revised in 1829. It is on the scale of 3 miles to the inch. 

The island is shown as 2514 miles long, and the South Beach is 

shown with an almost continuous line of dunes. Wallace Lake ap- 

pears 15 miles in length, and with the dunes extending 2 miles beyond 

its western end. 
Capt. Darby reports in Blunt’s Coast Pilot of 1832, “T have known 

this island for 28 years, during which time the west end has decreased 

in length 7 miles, although the outer breakers of the N. W. bar have 

the same bearings from the west end of the Island as they formerly 

had, demonstrating that the whole bank and bar are travelling east- 

ward.” 
Mr. Miller, in 1833, selected a site for a lighthouse, but in 1837, on 

revisiting it, he found that it had undergone a complete change and 

he was forced to recommend a temporary site and a lighthouse such 

as could be easily removed. 

A severe gale in 1842, completely demolished an old landmark, a 

pyramidal hill near the west-end station said to be 100 feet in height. 

Under this were found relics left by Maj. Elliott and men of the 43d 

Regiment, wrecked here in 1761. 

The Hon. Joseph Howe visited the island as Commissioner in 1851. 

In his report is the startling statement that during 30 years, 11 miles 

by actual measurement of the western end had been washed away. 
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At this time, 1851, Capt. H. W. Bayfield! made another survey of 

Sable Island and the bank about it. He determined the position of 

the East and West Ends as 59° 45’ 59’”” W. long., and 60°8’57”’ W. 

long. “The east extreme of the sand hills alone remains unchanged 

for comparison with the observations of Admiral Ogle’s officers [in 

1828], and it is satisfactory to find, that there was not only no reason 

to find fault with their determination, but that their latitude and al- 

so the meridian distance from Halifax is the same as ours, within two 

or three seconds of space. About two miles of the west end of the 

Island have been washed away since they observed in 1828, and this 
reduction of the Island, and consequent addition to the western bar 

is reported to have been in operation at least since 1811, and seems 

almost certain to continue. A comparison some years hence with the 
present survey, can alone show precisely the amount of waste in any 

given time, the correctness or otherwise of the reported shifting of the 

bars, and of the opinion that the Island is insensibly becoming nar- 
rower, &c. All agree that there has been no material change in the 
east end of the Island within the memory of anyone acquainted with 
it, : 

For the next twenty years the island enjoyed a period of compara- 
tive stability and calm. 

The winter of 1881-82, was marked by a succession of severe gales 
in which great erosion took place. The winds wasted from the sur- 
face of the dunes and the waves chopped off whole sections from the 
end of the island. During one gale an area of 70 feet by one-quarter 
mile vanished, as a month later in a few hours did 33 feet of the whole 
breadth of the island. Early in February occurred another violent 
gale, this time coincident with a high run of tides. The sea had worn 
away the embankment of dunes to within forty feet of a bluff on 
which stood the light-keeper’s barn. All hands stood by. The cat- 
tle were removed to the porch of the lighthouse. As the staff were 
watching the force of the waves that were undermining the embank- 
ment, suddenly they saw a depression in the margin of the cliff, and 
the next instant an area equal to 48 feet wide and one-quarter mile 
long vanished into the breakers on the north side. During the night 
the forty feet in front of the barn vanished, and the next morning the 
barn itself went crashing down into the waves. 

' Bayfield, fees H. W.: Append. to Journ. of House of Assembly, Prov. 
of N. 8. no. 24, 167-168 (1851). 
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The sea was now within 12 feet of the West Lighthouse, a splendid 

tower built in 1873 at a cost of $40,000. During two days of un- 
usually quiet weather, a heavy ground-swell set in from the south- 
east undermining the embankment till the lighthouse canted over 
dangerously. Before the crash the apparatus was removed. Later it 
was installed about a mile further east. The sea continued to ad- 
vance and in 1888 the light was again removed, two miles farther east. 
From this time, another period of comparative stability started. 

It will be seen that such has been the regular course of events: dur- 
ing a few years every storm causes violent destruction of a part of the 
island, then follows a period of 10, 20, or 40 years of quiet. This is 
probably to be explained by the protecting action of the sand washed 
from the island and deposited on the surrounding bars during the 
years of active erosion. The building-up of these bars makes a pro- 
tecting ring upon which the waves break their fury before reaching 
the island. When these bars have been worn down the waves can 
again vigorously attack the island, and another period of destruction 

_ ensues. 
We have no more recent survey, but only the observations of those 

stationed on the island, which tell us that it is now twenty miles long, 
less than one mile broad, and its highest point, Rigging Hill, nearly 
100 feet high. 

CHANGES IN WALLACE LAKE. 

The physical changes in Sable Island are also evidenced in Wallace 
Lake, the great salt-water aes that occupies the center of the island 
for over half its leng 

Le Mercier gives us our first good account! of this lake, in the year 

1753. ‘Within these seven or eight Years, Providence hath opened 

a Communication between the great Pond (fifteen Miles long) and 

the Sea, which hath made a safe and large Harbour; but the Entrance 

is barred so that large and sharp Vessels cannot get into it; but as 

there is about 8 Feet of Water over the Bar at high Water there is 

sufficient Passage (as we know by Experience) for Vessels of 30 Tuns 

or more, if not built Sharp.” 

On Des Barres’ chart from the survey of 1766 and 1767 the lake is 

shown very much as at present, but with a broad opening to the sea 

through the dunes on the north side, with soundings in its center of 

1 Boston Weekly News Letter, February 8 (1753). 
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12 feet, and with a total length of 12 miles. Beyond its western end 

the sand dunes stretched continuously for about 5 miles. The South 

Beach was half a mile in width and had an almost continuous line of 

dunes 50 feet in height. In 1808, Superintendent James Morris 

writes of this channel, “It is completely shut, and it is difficult to 

trace where it has been.” In 1828, Superintendent Edward Hodg- 

son refers to this obliterated channel, urging that it be reopened. 

Some years afterward a terrific storm made a breach in the South 

Beach, again opening the salt pond to the sea, and making it available 

as a harbor for small vessels. In 1836, during a severe storm two 

American fishermen ran into this protected harbor for shelter, but the 

storm completely blecked up the channel, imprisoning the vessels, 

whose weathered timbers now lie on the shores of Wallace Lake. One 

of the gales in the winter of 1881 opened a gulch toward the eastern 

end, which so drained the lake as to reduce it to 8 miles in length, and 

rendered it so shallow as to be no longer useful in transporting ma- 

terials from one Life Saving Station to another. This gulch is now 

closed, and all the dunes beyond the western end of the lake have been 
washed away, only a narrow beach now separating the lake at this 
point from the sea. The waves have eaten off almost all of the South 
Beach, all of the line of dunes is gone except a small remnant near the 
eastern end, and the beach itself is so narrow now, that waves break 
over it in heavy weather. It is no longer possible to maintain a Life 
Saving Station on this South Beach. There is usually an opening, 

now through one or another part of the narrow South Beach. The 
wind has drifted sand across and filled up a strip, a mile wide in 1913, 
dividing Wallace Lake into two unequal parts. 

If we look back over this evidence and draw a contrast, it is a very 
striking one, for from various surveys of 1766-67, 1768, 1770, and 
1801, the island was about 30 miles long, 1 to 2 miles broad, with hills 
150 to 200 feet high; whereas now it is but 20 miles long, hardly 1 
mile broad, and the highest hill does not even attain 100 feet. 

If the determination of the location of the island in the earlier sur- 
veys was correct, the whole island has been moving slowly eastward. 
The prevailing winds are westerly; the western end of the island is the 

lower and has suffered all of the severe erosion by wind and storm; 
and the eastern end is broader, with higher hills, and more drifting 
unanchored sand. As the bare undercut western side of the cross- 
ridges of dunes testifies the prevailing westerly winds are the dom- 
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inant eroding factor on the surface of the island, so that it is quite 

possible that the whole island is, under the compulsion of these west- 

erly winds, slowly creeping eastward along the summit of the Sable 

Island Bank. 

In any case, the island is rapidly wasting away. Three hundred 

years from now Sable Island, in all probability, will have vanished, 

and then there will be no lighthouse to warn the mariners of those 

times from the treacherous bars on the summit of the Sable Island 

Bank. The study of its fauna and flora will then be ancient history, 

only to be pursued by consulting the few specimens in the larger mus- 

eums and herbaria. 

Tue Enpemic FRESH-WATER SPONGE. 

An endemic species of fresh-water sponge, Heteromeyenia macount 

Mac Kay! has been described from Sable Island. “This sponge was 

collected in considerable abundance on the 18th of August, 1899, by 

Professor John Macoun, Botanist of the Geological Survey of Canada, 

in the fresh water pond found in the center of that great sand-shoal 

in the Atlantic Ocean, well known as Sable Island, nearly one hun- 

dred miles from Nova Scotia, the nearest part of the continent. It 

was growing around the submerged portion of the slender stems of 

Myriophyllum tenellum, Bigelow, in green, compact, lobular masses, 

showing, where broken, numerous orange yellow gemmules. 

“Tt appears to approach most nearly to the following fresh water 

sponges described by Potts: Heteromeyenia ryderi v. baleni, found from 

Florida to New Jersey, in its spiculation; and Heteromeyenia ryderi v. 

walshii, from Gilder Pond, Massachusetts, in the fasciculation of its ~ 

skeleton spicules.” Gilder Pond is at 1,800 feet altitude on the side 

of Mt. Everett, Mount Washington, Berkshire County, Massachu- 

setts.” 

: IpswicH SPARROW. 

The Ipswich Sparrow, first discovered in 1868 by C. J. Maynard 

among the sand dunes at Ipswich, has constantly been a source of 

interest to ornithologists. Repeated observations along the Atlan- 

tic seacoast proved it to be a regular migrant starting south from Nova 

Scotia in September, stopping at the bleak wind-swept areas of sand 

dunes on its journey to Maine, Virginia or sometimes to Georgia. 

1Mac Kay, A. H.: Fresh Water Sponge from Sable Island. Trans. 

N. S. Inst. Sci. x. 319-322 (1900). 

2 Proc. Acad. Nat. Sci. Philadelphia, 231 (1887). 
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In the early spring this shy, quiet bird follows the coast northward to 

its nesting grounds. In 1884, Robert Ridgway! suggested that a ser- 

ies cf eggs from Sable Island, collected by J. P. Dodd in July, 1862, 
might in reality be those of the Ipswich Sparrow. 

Immediately Dr. C. Hart Merriam? wrote to Rev. W. A. Des Brisay, 
a resident missionary at Sable Island, and obtained a specimen of 
the common “Gray Bird’ of the Island. The fact that this proved to 
be an Ipswich Sparrow added another link to the chain of accumula- 
ting evidence. It remained for Dr. Jonathan Dwight, Jr., however, act- 
ually to determine the breeding-haunts of this large pale-colored spar- 
row. In 1894, Dr. Dwight visited Sable Island, remaining there from 
the 28th of May till the 14th of June. During that time he found the 
Ipswich Sparrow breeding there; he studied its song, its habits; he 
collected sets of eggs and the cleverly hidden nests; and he learned 
that some of these “Gray Birds” as they are called by the Life Savers 
on Sable Island, are all the year residents, though most of them mi- 
grate southward in the fall. 

Persistent search on the mainland of Nova Scotia, on Cape Breton, 

on Prince Edward Island, and among the sand hills of the Magdalen 
Islands has failed to reveal or even hint that the Ipswich Sparrow ever 
breeds anywhere except on Sable Island. 

The bird is so small and so retiring that it has never attracted the 
notice of the fishermen, hunters, and desperadoes, who for centuries, 
just how many nc one can say, have frequented the island and brought 
persecution or destruction to one or another kind of animal life. Al- 

though neither man nor other living enemies disturb the bird, it does 
seem seriously threatened by other factors. 

Since all of the individuals of this species breed on Sable Island, 

is there a definite maximum of breeding pairs that can be supported? 
Of course this must be answered in the affirmative, and on a bleak, 
sterile island of about fifteen square miles in area, this maximum num- 
ber cannot be very large and it must now be smaller than in the past 
when Sable Island was much larger in size. But what of the future, 
when more and more of the island disappears in the waves, till finally 
it ceases to exist? Will the Ipswich Sparrow seek a new breeding- 
ground, or is it a species grown so conservative that it cannot make 
the change, and will vanish with its island home? The writer makes 

1 Auk, i. 292 (1884). 

? Auk, i. 390 (1884). 
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no attempt to answer these questions that he has posed, but leaves 
them for the reader, or to the observers of future generations. 

NATIVE AND INTRODUCED ANIMALS. 

Most of the early voyagers were drawn to Sable Island because of 
the animal life, natural or introduced, that existed there. The Portu- 

guese fishermen, about 1520, placed cattle on the island, where they 
persisted and multiplied greatly. 

Johannes de Laet, in 1633, mentions the cattle and swine, as well 

as seals and black foxes. 
The convicts abandoned by Marquis de la Roche in 1598, lived on 

the cattle and clothed themselves in the skins of the seals. 
John Rose of Boston, when shipwrecked on Sable Island in 1633, 

saw, “about 800 cattle, small and great all red, and the largest he 
ever saw, and many foxes whereof some perfect black.”’ In the 

years that followed many parties sailed from Boston to the island to 

hunt the wild cattle, black fox, and the walrus. 

The cattle must have been killed off in the mean time for Andrew 

Le Mercier says, “ When I took Possession of the Island [1738] there 

was no four-footed creatures upon it, but a few foxes some red and 
some black (some of which remain to this day) [1753].” From his 
time on there are frequent mentions of wild horses or ponies on the 
island, but these we consider elsewhere. 

'In 1801, with the outfit of the Humane Establishment, there were 

introduced on the island 1 three-year old bull, 2 young cows in calf, 

1 young boar, 2 young sows, 1 male and 1 female goat, 2 rams, 8 

ewes, and 1 horse. Superintendent Morris, in 1802, referred to the 

wild horses, “the only animals found on the island, if we except the 

rats and mice, which at one time became very troublesome.’’ Of 

the animals intreduced, it was found that the sheep did not thrive, 

all dying except two pet lambs brought up in the house. Several 

later attempts were made to maintain them on the island, but though 

done with care, all were unsuccessful. “The animals seemed to thrive, 

but one after another would be found dead, though quite fat. The 

officers in charge of the admiralty survey reported that they found a 

plant which was fatal to sheep.’! It has not been possible to deter- 

mine who made this report, nor to what species it alludes. 

The hogs ran wild and soon became quite fierce. They were all 

destroyed in 1814 because of their ghoulish tastes when shipwrecks 

occurred. 

1 Patterson, George: Trans. Roy. Soc. Can. xii. § 2, 20 (1894). 
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English rabbits were introduced, and they multiplied so that they 
formed an abundant source of food. Then rats escaping from wrecked 
vessels reached the island and became so numerous as to be a plague, 
eating up so much of the stores that Superintendent Morris and his 
men were seriously threatened with starvation. Then the rats by 
killing the young, nearly annihilated the stock of rabbits. The gov- 
ernment sent out a number of cats, which killed the rats, and then 
finished the rabbits. The cats soon became very wild and so num- 
erous as to be troublesome. Dogs were then imported, and they, 
helped by men with shot-guns, finished the cats. Rabbits were again 
introduced and throve, until they were discovered by a snowy owl. 
The owls soon came in numbers to this happy hunting-ground, and 
they finished the rabbits. In 1882, rabbits were again introduced, 
and the story is almost parallel with the foregoing. They multiplied 
and became such a nuisance that in 1889, seven cats were brought 
from Halifax, and in 1890, thirty more. While the cats were winter- 
ing and fattening on the rabbits, seven red foxes were brought from 
the mainland and in a single season they made an end of all the rab- 
bits and cats: These records show in a very graphic way what hap- 
pens when an additional species of animal is introduced on a small 
island, what a severe struggle for existence takes place between it and 
the species already there. 

SABLE ISLAND Ponlzs. 

From nearly every recent voyager to Sable Island, we get accounts 
of more or less fullness about the wild ponies, but we must turn to 
J. Bernard Gilpin' for the best record. He assumes that the pres- 
ent gangs of Sable Island ponies are the descendants of a few horses 
of ordinary New England stock landed there by the Rev. Andrew Le 
Mercier about one hundred and fifty years before [1714]. This ap- 
proximate date is earlier than Le Mercier’s actual connection with 
the island, for? “on the 6th of March, 1738, he wrote to Governor 
Armstrong [of Nova Scotia], inclosing a petition for a grant of it, on 
behalf of himself and his associates. His design was stated as being 
to steck it with such domestic animals as might be useful in preserv- 
ing the lives of mariners who might escape from shipwrecks; though, 

‘Gilpin, J. Bernard: On Introduced Species of Nova Scotia. Trans N. 
S. Inst. Nat. Sci. i. part 2. 60 (1864). 

* Patterson, George: Sable Island: Its History and Phenomena. ‘Trans. 
Roy. Soe. Can. xii. § 2. 11 (1894). 
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from the suitableness of much of the soil for grazing and the oppor- 

tunities afforded for seal hunting, they no doubt hoped to combine 

profit with benevolence. The petition was approved, but the grant 

does not seem to have actually passed. He was unwilling to pay 

the penny an acre ss rent demanded by the instructions of his maj- 

esty’s government. * * in the mean time Mr. M. sent a stock 

of cattle to the island, preparatory to removing his family thither. 

“Tn 1740 he again applies for a grant of the island, but represents 

that as the land is, ‘low, boggy and sandy soil, with large ponds or 

settlings of water occasioned by the overflowing of the tides, he thinks 

the penny an acre, too much for what cannot be improved.’ On the 

16th August Governor Mascarene writes to the board of trade that 

it would be to the advantage of the public to encourage the settle- 

ment, by affording relief to the ship-wrecked, and profitable to the 

proprietors by grazing, fishing, and killing seals for their oil skins. 

Le Mercier does not even then seem to have received his grant, but 

he continued to have cattle on the island for some years, and also 

some settlers, and through his efforts many lives were saved. But 

he complains that evil-disposed fishermen stole his cattle and goods, 

and in 1744 we find him advertising in Boston papers a reward of £40 

for the discovery of the depredators.” 

In 1753, Le Mercier' writes, “ When I took Possession of the Island 

there was no four-feoted Creatures upon it, but a few foxes some red 

and some black (some of which remain to this Day) now there are I 

suppose about 90 Sheep, between 20 or 30 Horses including Colts, 

Stallions and Revenge Mares, about 30 or 40 Cows tame and Wild, 

and 40 Hogs 

It is said that about this time Le Mercier, failing to find a pur- 

chaser, abandoned his interests on Sable Island. Even though we 

cannot substantiate this, we can demonstrate that horses were placed 

on Sable Island by Thomas Hancock. 

About 1760, according to Lieutenant-Governor Sir John Went- 

worth,? Thomas Hancock, a Boston merchant, desiring to relieve the 

suffering of those that chanced to be shipwrecked on Sable Island, 

fitted out a schooner and upon her embarked “ Horses, Cows, Sheep, 

Goats, Hogs and Animals likely to live on the Island. These were 

landed there and generally answered very well. No great depre- 

dations were made on them till the commencement of the American 

1 Boston Weekly News-Letter, February 8 (1753). 

2 Rept. on Canadian Archives, 86 (1895). 
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War, during the course of which, privateersmen, and lawless persons 

of every description frequently landed on the island, and by the close 

of the War none of the Animals remained except a number of Horses. 

These Horses have been the means of affording food to many ae 

tunate persons who have since been thrown on the Island. * 

Many of them have been wantonly shot by persons wintering on the 

island for the purpose of wrecking. By such means as these, the 

greater part of the horses have been destroyed, and unless some rem- 

edy is found, this last hope of the unfortunate Mariner, will be entire- 
ly cut off.” 

Thus it is certain that horses of New England stock were left on 

Sable Island in 1753, or at least in 1760, and that Gilpin’s assumption 

that these were the parent stock of the present-day Sable Island ponies 

is quite justified. 

Gilpin describes them as he found them, “about four hundred in 

number, divided into about six herds, or gangs (so called), each gang 

headed by an old male, who was sufficiently conspicuous by his masses 

of mane and tail. Each herd had its separate feeding ground, to 

which the individuals composing it seemed to be equally attached, as 

to their leader. On driving over the Island, and mixing all herds, 

promiscuously, as we once did, by the next morning they had return- 

ed to their separate feeding grounds, some of them travelling ten or 

twelve miles during the night. On riding towards them the herd was 

seen grazing at the distance of a mile, with several outlying parties. 
The leader was observed repeatedly to drive these outlying mares 
and young horses into the general herd, who all now began a general 

retreat at a slow trot, with the exception of the old stallion, who faced 
the approaching party, passing backwards and forwards, frequently 
stopping and tossing back the mane from his eyes. The resemblance 
to a convoy crowding all sail to leeward, and a frigate in stays await- 
ing the enemy, was perfect. On pressing him, however, with our rid- 
ing horses, he joined his herd now in a gallop, but keeping always in 
the rear. His instinct taught him the unequal match with man, but 
the air of leadership was unmistakable. They often fight among 

emselves, one stallion visiting the herd of a second. I saw a horse 
nearly disabled in one of these encounters. The young horses, be- 
tween two and three years old, are driven out of the herd by the lead- 
er. I watched one, hour after hour, driving a young grey colt with 
the most furious bites, to a distance. The young horses live in small 
bands on the outskirts of the herd, and sometimes an old or disabled 
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mare, unable to keep up, drops behind; she is an object of the great- 

est attraction to them, soon produces foals, and thus a nucleus of a 

new herd is formed. 

_ “T never saw one lying down to rest. They seem to sleep standing. 

They persistingly refuse the shelter of a stable, or the society of man, 

always moving from him. In the rcughest weather escaping from the 

stable they would put a mile or two between them and it, before they 

stopped to graze; in this respect differing widely from the semi-wild 

cattle, which besieged the barn doors with their lowing during the 

- winter. sd 

“To sum up then what we read from this narrow page in natural * 

history, opened to our view, and in which my sole assumption is 

their origin from two or three individuals, we find that, left to them- 

selves, following the laws of natural selection, their descendants in 

one hundred and fifty years, have returned to the habits and manners 

of the tarpany, or only stock of wild horses now existing in the world. 

That, in regard to their form they differ in some respects from the 

tarpany, though agreeing with them in size, hairy head, and thick 

coat: but, although differing from these, they have wonderfully re- 

produced forms, of whose existence we only know from the sculptures 

of Nineveh and the friezes of the Parthenon, where we find the low 

stature contrasted by the tall rider, the abundant tail and mane either 

cropped or tied and plaited, to prevent its encumbering the rider, the 

hairy jowl and horizontal head, and the short and cock-thrappled 

neck, and in some figures the short croup and low tail. od ag 

“As regards colour we find that the original stock carried with 

them the germ of all colours known from ages, not only the bays and 

browns which we consider the natural colours, but the more startling 

varieties of pure white, and piebald,—piebalds known from ages, on 

old China coin, upon the ancient Thracian hills, from whose back 

Attila ravished worlds, and the mark of whose foot, it was his boast, 

that neither nature nor man could efface. We find, too, the chest- 

nuts prevailing with their extremities coloured like their bodies, their — 

tails and manes growing ever lighter, and a tendency to a dark streak 

on the back and withers; lastly, the blue greys or mouse or tans, with 

the same dark streak. Here, too, there is nothing new; the ancient 

Assyrian dun, and the Phrygian cerulean breeds of the time of Ho- 

mer, are all prototypes, though the latter is scarcely known among our 

domestic breeds.” 
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At various times the government authorities concerned with Sable 
Island have tried to improve the breed of the ponies. “A few un- 

successful experiments! have been tried, and the tame horses being let 
loose, have been killed by_the wild ones.”” Howe recommends, in 

conclusion, the introduction of blooded stallions. This, too, has been 
tried, without results. To one familiar with the history of the Sable 
Island ponies, this failure is not surprising, for the newly introduced 

horses are set loose and allowed to breed freely with the wild ponies. 

No artificial selection is exercised, and as these new horses and their 
offspring exist under the same living conditions that wrought the 

horses from New England into Sable Island ponies, they, or rather 

their offspring, become Sable Island ponies, and no “improvement in 

the breed”’ is realized. 

Earty BotranicaL REecorDs. 

The botanical history of Sable Island is not very extensive but it 

begins with a record of extraordinary interest. 

Johannes de Laet in the third, which is a Latin edition of his work 

mentions? in his account of Sable Island, or Insula de Sable as he calls 
it, “fruticeta multa, paucissimae arbores, humus fere nuda aut lev- 
iter herbida;.”” When translated this is; “there are many thickets of 
shrubs, Mie few trees, the soil is almost bare or lightly clothed with 
vegetation.” To the present state of the island these statements are 
all applicable, the sand dunes are bare, or lightly clothed with vege- 
tation, there are thickets of shrubs formed mostly of Rosa virginiana 
Mill., but also of Myrica carolinensis Mill., Ilex verticillata (L.) Gray, 
Viburnum cassinoides L., and Rubus arcuans Fernald & St. John, 
but at present there are no native trees of any sort. This clause 
which is quoted and translated from de Laet does not occur in the first 
and second editions of his work, which are in Dutch. It is added to 
the end of the paragraph devoted to Sable Island in the third or Lat- 
in edition, and it appears with similar wording in the fourth or French 
edition. Johannes de Laet was born in Antwerp in 1585 and died in 
Amsterdam in 1649. He had direct connections with the new world, 
being a “patroon” of Rensselaerswyck (now Albany, N. Y.) where 
his daughter and son-in-law had settled, and he was also a director of 
the Dutch West India Company. This official connection would 

erent Joseph: Append. to Journ. of House of Assembly Frov. (N.S. 

* Laet, Johannes de: Novus Orbis seu Descript. Indiae Occ. ed. 3, 37 (1633). 
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give him access to the records of the Company and it is probably in 
this way that de Laet gained his information about Sable Island. 

He relates the early history of the island, the attempt to found a 
colony there by Baron de Lery, of the stocking of the island with eat- 
tle and pigs, the incident of Marquis de la Roche and the convicts 
whom he abandoned on the island, describes the series of deeps and 
shallows, that is the bars which surround the island, and the conse- 

quent difficulty in making a landing, and he cautions, “nor in my 
opinion is it reasonably worth while (neque sane, ut opinor, mere- 
ur).”” The absolute accuracy of these other statements about Sable 

Island by de Laet confirms the value of his statement that at 1633, 
the time of his writing, or a few years before, there were a very few 
trees on the island. The botanists of his time were still classifying 
plants on the basis of their habit, whether herbaceous, shrubby, or 
arborescent, so there is no reason for thinking that he did not know 
a tree from a shrub. Comparable regions on the mainland, such as 
Cape Cod or Plum Island, Massachusetts, have even in many ex- 
posed parts, clumps of trees in the hollows between the dunes. Of 
course, as far back as 1633, Sable Island was much larger than it is 
at present, and its sand hills much higher, so there would have been 
more sheltered spots in which trees could sine Taken = in ip every 
bit of evidence seems to indicate that de Laet 
ed at face value, that in 1633, or shortly ace then, ‘there eat a 
few native trees growing on Sable Island. ; 
From Gov. John Winthrop’s Journal! we learn that, in 1633, a cer- 

tain John Rose was wrecked in the Mary and Jane on Sable Island. 
From the timbers of his wrecked vessel he managed to construct a 

small pinnace in which he made his way to Acadia. There he was 

detained a prisoner by the French, and forced to pilot them back to 

Sable Island in their search for walrus and cattle. Finally, being 

set free, Rose returned to Boston. He reported great numbers of 

cattle and foxes and, “ There is no — upon it, but store of wild peas 

and flags by the ponds, and grass 

In 1753, Andrew Le Mercier sarbichea the next notice of Sable 

Island that contains any reference to its natural history. “It pro- 

duces naturally near 20 sorts of Berries, out of which some People 

suppose very good Liquors and Wines might be expressed—It looks 

1 Winthrop, John: The History of New England from 1630 to 1649, edited 
by James Savage, i. 162 (1825). 

2 Boston Weekly News Letter, Feb. 8 (1753.) 
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all green in Winter with the Juniper Bushes and red in Summer with 

the large Strawberries and other wild Fruits which it bears.—It hath 

abundance of wild or Beach Pease, which fatten the Cattle very well. 

* There is neither Trees (but many Bushes) nor Stones. 

—The Grass is tall, thick and hath a very sweet taste and nourish- 

ing Property; there is some English Grass, but the other is more pro- 

fitable, and there is enough to feed some thousand Heads of Cattle.” 

All of the native plants mentioned by Le Mercier, juniper bushes, 

strawberries (though they hardly color the ground red), and beach 

pease, grow there to-da 

With reference to the quotation from de Laet given above, it will 

be noticed that Le Mercier says, “There is neither Trees (but many 

Bushes) nor Stones” and that John Rose reported “no wood upon 

it” in 1633, so by the year 1753 any trees which had formerly existed 

on Sable Island had, in all probability disappeared. 

Joseph Frederick Wallet Des Barres made a survey of Sable Island 

in 1766 and 1767 in compliance with orders from the British Admir- 

alty. In his page and a half of “Remarks on the Isle of Sable,”! we 

find, “The whole island is composed of fine white sand, much coarser 

than any of the soundings about it, and intermixed with small trans- 

parent stones. Its face is very broken, and hove up in little hills, 

knobs and cliffs, wildly heaped together, within which are hollows and 

ponds of fresh water, the skirts of which abound with cranberries the 

whole year, and with blueberries &c. in their season, as also with 

ducks, snipes, and other birds. This sandy island affords a great 

plenty of beach grass, wild pease, and other herbages, for the support 

of the horses, cows, hogs, &c. which are running wild upon it. It 

grows no trees but abundance of wreck and drift wood may be picked 

up along shore for fuel.”’ 

Seth Coleman reported? to ‘icitacdak Govened Sir John Went- 

worth on conditions at Sable Island as he found them June 24th, 

1801, saying, “The soil in general is nearly the same excepting upon 

the upland, which is principally of a nature to produce Beach Grass 

intermixed with the wild Pea, and round the Edge of the Pond, there 
is a finer kind of grass, but much of the same quality, and I discover- 
ed some small spots of English Grass, and on the boarders of the Pond 
Vegetables might be raised, if enclosed for Gardens, * * * and 

1 Des Barres, Joseph Frederick Wallet: The Isle of Sable, Survey’d in 1766 

and 1767. Atlantic Neptune, i. 68 (1777). 

2 Rept. on Canadian Archives, 91 (1895). 



ST. JOHN: SABLE ISLAND. 35 

I have no doubt but Indian Corn might be produced, but not in large 

quantities.” 

In 1850, Joseph Howe visited Sable Island, and reported', “I was 

agreeably surprised to find it covered, for nearly its whole length of 

five and twenty miles, with natural grass and wild peas, and sustain- 

ing by its spontaneous production, five hundred head of wild horses, 

and ten or twelve head of cattle. 

“Cranberries of large size, and fine flavour, grow in abundance on 

Sable Island. A few barrels of these are generally picked in the au- 

tumn, but the cranberry, as a source of income, or a means of em- 

ployment, has scarcely ever been thought of by our people.” 

An anonymous writer? says, “ It was in the year 1851, when employ- 

ed as one of the assistants in the Admiralty Survey of the Gulf of St. 

Lawrence, that orders were unexpectedly received to proceed to Sable 

Island, and report upon the erection of a lighthouse. eae The 

amount and variety of vegetation on this gigantic sand bar is ex- 

traordinary. Besides several kinds of grass, there are wild peas, and 

other plants, affording subsistence to between 400 and 500 wild horses, 

and an innumerable colony of rats and rabbits, as well as the domes- 

tic cattle kept for the use of the establishment. +. %. “ae the 

neighbourhood of the chief residence, where white clover and other 

grasses have been sown, so luxuriant is the yield that over 100 tons 

of hay are made annually. There are several edible berries, the 

strawberry in the richest profusion covering the ground upon which 

we rode, with none to gather them. Cranberries abound.” 

In 1858, J. B. Gilpin published* a charming little book on Sable 

Island in which he devotes one paragraph to its botanical features: 

“A Botanist would give a scientific list of thirty or forty varieties 

of shrubs and plants. Trees there are none, and the usual shrubs 

are dwarft to a few inches; a little ground juniper and low with-wood 

would not afford a riding-cane. Tall coarse grasses cover the sur- 

face of the ground, alternating with sandy barrens and snowy peaks 

of blown sand. The wild rose, blue lily, and wild pea enamel the 

valleys. Strawberries, blueberries and cranberries are in abundance. 

They are measured by bucket-fulls; and as Autumn heats yellow the 

1 Howe, Joseph: Appendix to Journ. of House of Assembly, Prov. of N.S. 

no. 24, 161-164 (1851). 

2 The Leisure Hour, xxx. 432-433 (1881). 

3 Gilpin, J. Bernard: Sable Island, Its Past History, Present Appearance, 

Natural History etc. 18-19 (1858). 
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luxuriant green, the tall, mallow, gay golden rods and wild China- 

asters are swept by the heaving gales.” 

Joseph Charles Taché, in 18851, published a book which in so far 

as it refers to Sable Island is very little but a free translation of J. B. 

Gilpin’s “Sable Island.” In a different form he reproduces Gil- 

pin’s paragraph on the botanical productions of the island. For 

some reason he feels that Gilpin’s estimate of the size of the flora was 

not adequate, and he, Taché, says?, “On a dit qu’un botaniste pourrait 

y observer trente 4 quarante espéces ou variétés; mais il est certain 

qu’un catalogue complet des plantes de l’fle et de ses rivages, qui com- 

prendrait les mousses, les algues et les plantes d’occasion, aurait beau- 

coup plus d’étendue que cela.” 

In 1890, an anonymous writer* makes the first mention of the oc- 

currence of blackberries on the island: “On the shores of the lake, - 

which extends for about eight miles, may be gathered in their season 

the wild pea, wild roses, lilies, asters, strawberries, blackberries, and 

cranberries. From these wild fruits a small revenue is derived by the 

men of the life-saving station, who gather and ship them to Nova 

Scotia.” 
The Rev. George Patterson in his article‘ devotes one sentence to 

the flowers and fruits. All of the species mentioned occur in Gilpin’s 

“Sable Island”? with almost the identical wording, and Patterson re- 

fers to him in a footnote on the following page. 

The first naturalist to visit Sable Island was Dr. Jonathan Dwight, 

Jr. From the 28th of May until the 14th of June, 1894, he was on 

the island with the special object of ascertaining the breeding-home © 

and habits of the Ipswich Sparrow, which were at that time quite 

unknown. This he accomplished very successfully. 

Although it was quite early in the season, Dr. Dwight gave con- 

siderable attention to the flora. “It® was impossible to study sat- 
isfactorily the flora of Sable Island, for at the time of my visit few 

of the plants had more than just opened their earliest buds, and of 

1 Tache, Joseph Charles: Les Sablons (L’Ile de Sable) et L’Ile Saint-Bar- 

nabé, 1-154 (1885). 

21. ¢. 29. 
3 Anonymous: The Graveyard of the Atlantic. All the Year Round, 

Ixvi. 517-522 (1890). 

4 Patterson, Rev. George: Sable Island, Its History and Phenomena. 

Trans. Roy. Soc. Can. xii. § 2. 5 (1894). . 
5’ Dwight, Jonathan, Jr.: The Ipswich Sparrow. Mem. Nuttall Ornith. 

Club, ii. 12-13 (1895). 
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the species collected, many could not be positively identified even by 

so able a botanist as Dr. N. L. Britton of Columbia College, who was 

kind enough to make the attempt for me and to furnish the scientific 

names. * * The blueberry bushes were blossoming the second 

week in June, many of the tiny sprigs trailing in the sand, partly cov- 

ered by it, and the leaf buds of the rose bushes were little more than 

half unfolded.” This short quotation will give a hint of the con- 

dition of the vegetation and Dr. Dwight’s interest in it. He says! 

“my specimens show that not less than forty species occur.” “TI? 

make no pretense to a complete enumeration of the plants of Sable 

Island, for reasons given, but those that I have mentioned are among 

the most conspicuous and characteristic of its flora, which resembles 

in many respects that of the adjacent mainland.” 

He mentions several species that have been cultivated, and also 

some that were presumably introduced, but to him appeared so thor- 

oughly naturalized that they were hard to distinguish from the nat- 

ive ones. To quote his own words’: “ Timothy (Phleum pratense L.) 

and Red-top Grass (Agrostis alba vulgaris With.), as well as Red Clo- 

ver (Trifolium pratense L.), have been cultivated near the stations, 

and White Clover (T. repens L.) is frequently met with, but man’s 

influence has been at work on the island for so many centuries that it 

is almost impossible to draw the line between indigenous species, if 

such there be, and those artificially introduced. * * * Before 

my departure nearly the whcle surface had acquired a visibly greener 

tinge with here and there the ruddy glow of b
lossoming Sorrel (Rumex 

Acetosella L.) while such weeds as the Beach Pea (Lathyrus maritimus 

(L.)), Everlasting (@naphalium sp.?), and Meadow-rue (Thalictrum 

sp.?) were becoming conspicuous.” 

It is quite true as Dr. Dwight says, that some of the introduced 

species have made themselves thoroughly at home on the island, but 

the writer in no case had any difficulty in deciding whether or not a 

plant was a native? Trifolium repens is frequent on the island, par- 

ticularly on the dry sands near the Life Saving Statio
ns and along the 

shores of the adjacent ponds where the cattle and the domesticated 

ponies browse continually. It does not occur in the remoter parts of 

2 Dwight, I. c. 14. 
3 Dwight, J. c. 12. 
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the island, and does not seem to the writer to be a native plant. Ru- 

mex Acetosella is obviously an introduced species. 

Observations in 1851! confirm that the white clover is an introduced 

species here: “In the neighbourhood of the chief residence, where white 

clover and other grasses have been sown, so luxuriant is the yield that 

over 100 tons of hay are made annually.” 

y Dr. Dwight called Lathyrus maritimus and the Thalictrum 

weeds, is not made clear, and the writer cannot imagine any explan- 

ation of it. They are both characteristic of and generally distributed 

on the dry sand dunes, which are surely a habitat on which native 

plants would be expected. 

Dr. Dwight mentions in his paper by generic or specific names 

twenty-seven plants. The remaining thirteen are presumably im- 

mature and at that time almost indeterminable specimens. The 

plants are all in the Herbarium of the New York Botanical Garden, 

but no list of them was ke 

Dwight’s admirable scholarly report contains as well as his data 

and remarks upon the Ipswich Sparrow, chapters on various features 
of Sable Island: the History of Sable Island, its Physical Aspect, its 
Climate, its Flora, its resident Mammals, and Birds. 

The first botanist to visit Sable Island was the Botanist of the 
Canadian Geological Survey, John Macoun, who landed on the island 
July 20, 1899, and remained there for five weeks. In his Report for 

that year? he gives a general account of the island and some mention 
of its flora. On the mooted question whether the island was ever 
wooded he brings some evidence. “I am inclined’ to believe that 
trees have never grown upon the island. On one occasion I saw roots 
protruding from under a sand-hill over thirty feet high, and on dig- 
ging them out found that they represented part of the remains of a 
specimen of Juniperus Sabina procumbens (creeping juniper). It was 
rooted in a layer of black soil and when taken out showed that it had 
lain flat on the ground. Two of the roots, including the bark, meas- 
ured 35 and 334 inches in diameter respectively, while the crown, 
where the branches began to spread was over seventeen inches in cir- 
cumference or nearly six inches in diameter. This growth and others 
observed under sand-hills indicate long periods of vegetation without 
encroachment of sand, so that when these shrubs lived, the lagoon was 

1 The Leisure Hour, xxx. 432 (188 1). 
? Ann. Rep. Can. Geol. Surv. xii. n. s. 212-219 A (1899). 
3 Macoun, l. c., 217 A. 
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2 quiet lake and the north side of the island was miles removed, as no 
sand reached these localities for many years. 
“Though there are no trees on the island and shrubs never attain 

more than a foot in height, these, if sheltered from the sea air and 
winter gales attain a considerable size. About fourteen years ago, 
Mr. Boutellier planted a willow and an elm, both of which are now 
about five feet high. Every summer they make a fine growth, but 
during the winter are killed back to the point at which they are pro- 
tected by an adjcining fence. Even in summer, as I learned from 
my own observations, the leaves above the shelter of the fence are 
small and badly formed, and after a strong gale or heavy fog the ten- 
der ones become blackened or shrivelled at the edges, while those 
that were protected were very large and well formed.” The two 
planted trees mentioned by John Macoun, were still living in 1913, 
that is twenty-eight years after their planting. They had good stur- 
dy trunks for about two feet, then bushed out into broom-like heads 
of innumerable fine shoots that stretched up above the protecting 
board fence. As John Macoun stated, each year all of these upright 
shoots are killed back to the level of the top of the fence. 
He makes the generalization that “all the shrubs are natives of 

Newfoundland and Nova Scotia.”! This seems to be the case, with 

the exception of Rubus arcuans which is not known from Newfound- 
land, and at that time was not known to Professor Macoun. 

Piant Hasirats. 

On an island consisting of a 20-mile stretch of sand dunes there can 
be little diversity of plant habitats. Nevertheless, a variety of these 
is found on Sable Island, and they may be distinguished as follows: 

Sea Breacues.—These are of pure white sand. This is true, ex- 

cept for one bit of the South Beach, east of the Life Saving Station 

No.3, where magnetite, as iron sand, is sc abundant as to alter the color. 

The vegetation of this strip, however, is not perceptibly different from 

that on other parts of the beach. Because of the encroachment of 

the waves, the beach is very steep, the loose dry sand rising abruptly 

to the base of a dune. At the very top of the beach in the soft, wind- 

blown sand are a few clumps of Arenaria peploides L., var. robusta 

Fernald, all of them with their young shoots gone, eaten off by the 

gangs of wild ponies. Here and there are small single plants of Cakile 

edentula (Bigel.) Hook.; otherwise the beach is bare of vegetation. 

1 Macoun, I. c. 218 A. 
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SanD Fats and Sanp Spits.—Not long ago the salt lake, Wal- 
lace Lake, was sheltered by rows of dunes on both its north and its 
south shores, but now from most of the south side the dunes have been 
swept away, and between the southern shore of Wallace Lake and the 
South Beach of the Island, there is nothing but a great sand flat over 

which the waves break during all heavy storms. Sand spits and dry 
bars quite similar in character extend out for some distance from 
either end of the island. On all of these the Arenaria thrives, and 
here also it is despoiled by the ponies, so much so that it is almost im- 

possible to find fruiting specimens. The bareness of these stretches 
is also broken by occasional mats of Limosella subulata Ives. 
Wa.Lace Lake and the Brackish Ponps.—Wallace Lake, though 

often for short periods shut off from the sea, is quite as salt as is the 
sea itself. In the lake is an abundant grow th of Zostera marina L., 
which is not met with elsewhere. 

Especially at the eastern end of Wallace Lake, near Life Saving 
Station No. 3, and near the Wireless Station are series of ponds reach- 
ed by the salt water only during the heaviest fall and winter storms. 
These ponds form a perfect series from the outer ones which are quite 
brackish to the inner which are fresh. These brackish ponds have a 
much more abundant vegetation than does Wallace Lake. In them 
are great masses of Pondweeds, Potamogeton bupleuroides Fernald, 
P. pectinatus L., and P. pusillus L., var. capitatus Benn., as well as 
Ruppia maritima L., var. longipes Hagstrém. Around the borders 
of these ponds will be found Carex Oederi Retz., var. pumila (Coss. & 
Germain) Fernald, and great clumps of Spartina Michauzxiana Hitchce., 
Aster novi-belgit L., var. litoreus Gray, and Scirpus acutus Mubl. 
‘Lake Beacu.—As the tides in Wallace Lake are very small or 

none at all, and as the waves during storms cannot become large and 
destructive, the Lake Beach has an abundant vegetation on its broad 
expanse. Over great stretches it is covered with a smooth green 
carpet made up of numerous species, among which are Juncus bu- 
fonius L., var. halophilus Buchenau & Fernald, Chenopodium ru- 
brum L., Spergularia leiosperma (Kindb.) F. Schmidt, Ranunculus 
Cymbalaria Pursh, Potentilla pacifica Howell, Plantago major L., var. 
intermedia (Gilibert) Dene., and P. decipiens Barneoud. Out of the 
sward formed by these lowly plants grow the less numerous taller ones, 
such as Rumex maritimus L., var. fueginus (Phil.) Dusén, and Atrip- 
lex patula L., var. hastata (L.) Gray. 
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SanD Dunes.—If one may be allowed to generalize, the whole 
island is only a series of undulating sand dunes. All of them are ina 
continuous state of flux, but at any one time they can all be placed 
into one of several categories. A strong sea breeze blowing at low 
tide will pick up grain after grain of sand from the dry upper half of 
the beach, and transfer it inland. A storm wind, while doing the 
same thing, will often make a breach in the outer side of the most ex- 
posed dune, whirl away the sand from the roots of the protecting 
vegetation, and soon form a deep gully from which the sand is swirl- 
ed inland without obstruction. Coming from either of these sources, 
the sand is blown inland, then dumped in a quiet place. Whatever 
happens to be beneath, pond, cranberry-bog, or Life Saving Station, 
is buried by the new dune. These most recently formed dunes are to 
be met with all over the island, and are, of course, without vegetation. 
During the growing season the plants near by will tend to colonize 
them and, unless the boisterous winds keep them in constant motion, 

young plants will come up on them and tend to hold them in place. 

The first to appear in such situations is the Beach Grass, Ammophila 
breviligulata Fernald. Soon after, Lathyrus maritimus (L.) Bigel. 
and Solidago sempervirens L. appear. If other storms do not inter- 
fere by shifting the dune to still another place, these plants will spread, 
and before long the dune will be fairly covered with vegetation and 
anchored by roots. Other species will creep in and join these three 
dominant ones, and soon the dune has on it many species such as Des- 

champsia flexuosa (L.) Trin., Festuca rubra L., Smilacina stellata 

(L.) Desf., Fragaria virginiana Duchesne, var. terrae-novae (Rydb.) 
Fernald & Wiegand, Rosa virginiana Mill., Convolvulus sepium L., 
and Anaphalis margaritacea (L.) B. & H., var. subalpina Gray. On 
the protected slopes of the more permanent dunes these species, es- 
pecially the Rose, the Beach Pea, and the Morning Glory, form a 

tangle that is waist-high and very difficult to penetrate. 
EmrerrumM Heatus.—These are in reality the ultimate stage in 

the evolution of the sand dune. They are found in the middle of the 

broadest part of the island, the place most protected from the erod- 

ing elements. The dunes themselves are low and undulating, and 

covering them is a low vegetation, composed especially of the trail- 

ing branches of Empetrum nigrum L., Juniperus communis L., var. 

megistocarpa Fernald & St. John, and Juniperus horizontalis Moench. 

Together they form a green, springy carpet nearly a foot in thick- 

ness. Mixed with the dominant species are of course others, such 
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as Ammophila breviligulata Fernald, Lathyrus maritimus (L.) Bigel., 

Solidago sempervirens L., and Aster novi-belgii L., which are ubi- 

quitous on all the drier parts of the island; there are also such species 

as Coptis trifolia (L.) Salisb., Pyrus arbutifolia (L.) L. f., var. atro- 

purpurea (Britton) Robinson, Vaccinium pennsylvanicum Lam., Tri- 

entalis borealis Raf., Mitchella repens L., Lonicera caerulea L., var. 

calvescens Fernald & Wiegand, Linnaea borealis L., var. americana 

(Forbes) Rehder, and Viburnum cassinoides L. These stretches here 

called Empetrum Heaths are what J. Macoun in his article called the 

“old land.” In this area he found Polypodium vulgare L., a surpris- 

ing plant to find on a sand-dune island. Yet we learn from Warming’ 

that in northern Europe it occurs on the gray sand dunes, and Fern- 

ald & Long found it in 1919 on sheltered wooded slopes of sand hills 

at Provincetown on Cape Cod. 

Duns Hoittows—The shallow hollows between the dunes are 

often dry and destitute of vegetation, but if the hollows are deep, 

they approach the water table which is relatively high. 

This water table has frequently been commented upon; for it is 

well known that clear fresh water can be obtained by di few inches 

or feet in any of the dune hollows. The level of ae wailed table has, 

of course, a relation to the height of the water in the fresh-water 

ponds. But through all this is a fundamental factor which we can- 

not yet explain. There is no evidence to show that there is any hard 

or impervious stratum underlying Sable Island. If such a layer ex- 

isted near the surface it would surely be known, and it would have 

to be near the surface to govern the relative position of the water 

table as observed. To the best of the writer’s knowledge, no deep 
borings have ever been made on the island. In discussing this ob- 
secure feature of Sable Island, Sir J. W. Dawson? says, “ Pools of fresh 
water, however, appear in places, which would seem to imply that 
there is an impervious subsoil. This may, however, be caused by the 
floating of rain water on water-soaked sand, an appearance which 
may sometimes be observed on ordinary sand beaches, where, in con- 
sequence of their resting on the surface of the sea-water, these pools 
or springs sometimes rise and fall with the tide. I am not aware, 
however, that this occurs at Sable Island.”” Any such tidal vari- 
ation in the level of the fresh-water ponds would be very conspicuous, 
but no such feature has ever been observed on the island. We must 

1 Warming , Eugene: Oecology of Plants. English ed. 267 (1909). 

2 Dawson, Sir John William: Acadian Geology, ed. 3, 37 (1878). 
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leave this problem, then, having advanced no farther than the stat- 
ing of the difficulty. These wet dune hollows support the most abun- 

dant vegetation of any part of the island. The first plant to appear 

and the quickest to spread is Vaccinium macrocarpon Ait., and it 
forms a thick carpet in all of the wet hollows, though it is sometimes 

obscured by taller-growing plants. Conspicuous among its compan- 

ions in such places are Lycopodium inundatum L., Carex canescens 

L., var. disjuncta Fernald, Juncus balticus Willd., var. littoralis En- 

gelm., J. articulatus L., var. obtusatus Engelm., Sisyrinchium gram- 

ineum Curtis, Calopogon pulchellus (Sw.) R. Br., Hypericum virgin- 

icum L., Viola lanceolata L., Lysimachia terrestris (L.) BSP., Lycopus 

uniflorus Michx., var. ovatus Fernald & St. John, and Agalinis pau- 

percula (Gray) Britton; var. neoscotica (Greene) Pennell & St. John. 

FRESH-WATER Ponps.—A mere stage beyond the wet dune hollows 

are the fresh-water ponds which occupy all of the deepest dune hol- 

lows. Some are only seasonal and disappear during any dry spell, 

but a considerable number are permanently maintained by the rain 

water. 

Most of these ponds have a pure sand bottom, but a few of the deep- 

er and more permanent have accumulated a layer of black muck over 

the bottom. Around their shores they have the cranberries and most 

of the other plants characteristic of the wet dune hollows, but they 

have many additional species, as Eleocharis palustris (L.) R. & S., 

Juncus bulbosus L., Iris versicolor L., Rumex Britannica L., Polygo- 

num hydropiperoides Michx., var. psilostachyum St. John, Tillaea 

aquatica L., Potentilla monspeliensis L., var. norvegica (L.) Rydb., F, 

palustris (L.) Scop., Lathyrus palustris L., vars. macranthus (T. G. 

White) Fernald, and retusus Fernald & St. John, Epilobium molle 

Torr., var. sabulonense Fernald, Centaurium umbellatum Gilib., Men- 

yanthes trifoliata L., and Teucrium canadense L., var. littorale (Bick- 

nell) Fernald. 

In one area, that part of the “old land” bordering the fresh-water 

ponds near the Marconi Station, conditions have been stable enough, 

and the vegetation vigorous enough, to form a deposit of loamy soil. 

It does not exceed a few acres in extent and nowhere is it more than 

a foot and a half in thickness. It lies directly on the white sand that 

forms the rest of the island. The vegetation on this leamy area is 

more vigorous, but not different in character from that around the 

borders of other fresh-water ponds. In the shallow borders of the 

ponds is another series of species, not to be found in the wet dune hol- 
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lows. Among these are Typha latifolia L., Potamogeton polygonifo- 

lius Pourret, P. epihydrus Raf., Eriocaulon septangulare With., Nym- 

phozanthus variegatus (Engelm.) Fernald, Myriophyllum_ tenellum 

Bigel., Hippuris vulgaris L., and Lobelia Dortmanna L. 

PHYTOGEOGRAPHY. 

In studying the geographic affinities of the flora of Sable Island, 

it was realized that this problem was but a small part of the much 

larger one of the relations and sources of the floras of Newfoundland, 

Prince Edward Island, and adjacent regions. It was, in fact, in the 

hope of throwing some light on this larger question that the trip to 

Sable Island was planned. And now, in this discussion of the flora, 

the general scheme used by Prof. M. L. Fernald in his analysis of the 

geographic relationships of the flora of Newfoundland', has been fol- 

lowed as far as it is applicable to this smaller flora. 

There is an element of definitely adventive plants, 51 in number. 

These are in most cases confined to the immediate neighborhood of 
the Life Saving Stations or the lighthouses, in the cultivated fields, 
along the paths, or near the stables. A few species such as Anthozxan- 
thum odoratum L., Rumex crispus L., Rumex Acetosella L., Cerastium 

vulgatum L., Trifolium repens L., and Cirsium arvense (L.) Scop. 
have spread to the shores of the fresh-water ponds or to the dry dunes, 
and made themselves very much at home. In every case, however, 
they can be demonstrated as a foreign element in the flora. As a 
result of the very extensive tree planting on the island there are a 
few species or individual trees that have survived and must be con- 
sidered now as a part of the flora. These planted species total 15 in 
number. Together with the 51 adventives they give us a total of 66 
plants, which will be excluded from the further discussion of the phy- 
togeography of the island. 
The native flora consists of 147 species, varieties,and forms. They 

fall into the primary classes: 
Class I. Boreal types. 
Class II. Southwestern types. 
Class III. Endemic plants or species unknown on the American contin- 

ent. 

Class I. Boreal Types.—This class includes all of the plants that 
occur to the north of Newfoundland in Labrador proper, south-west- 
ern Greenland, or the Arctic regions. A few of the species could 

} Fernald, M. L.: Rhodora, xiii. 136 (1911). 
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be classed as Arctic, but the great majority are Hudsonian or Canad- 
ian types, and it does not, in considering this region, seem worth 
while to try to distinguish between them. The boreal types total 
45 plants, = 30 per cent. of the Sable Island flora. 

A few examples will indicate the make-up of this class: Elymus 
arenarius L., var. villosus E. Mey., Spiranthes Romanzoffiana Cham.., 
Arenaria lateriflora L., var. typica (Regel) St. John, Drosera rotundi- 
folia L., Fragaria virginiana Duchesne, var. terrae-novae (Rydb.) 
Fernald & Wiegand, Potentilla palustris (L.) Scop., var. parvifolia 
(Raf.) Fernald & Long, P. tridentata Ait., Empetrum nigrum L., Hip- 
puris vulgaris L., Ligusticum scothicum L., Coelopleurum lucidum (L.) 
Fernald, Cornus canadensis L., Menyanthes trifoliata L., Euphrasia 

purpurea Reeks, var. Randii (Robinson) Fernald & Wiegand, Plan- 
tago decipiens Barneoud, Linnaea borealis L., var. americana (Forbes) 
Rehder, Anaphalis margaritacea (L.) B. & H., var. subalpina Gray, 
and Senecio Pseudo-Arnica Less. 

Class II.1 Southwestern Types.—This class consists of plants found 
chiefly in regions to the southwest of Newfoundland. It totals 83 
plants = 55 per cent. of the flora. It falls into three subdivisions. 

Subclass A. Canadian and Alleghanian plants mostly common to 
Newfoundland, Nova Scotia, New Brunswick and coastal New Eng- 

land, but unknown in eastern Saguenay County, Quebec, or Labrador. 

These total 36 plants = 24 per cent. of the flora. 

As typical of this subclass may be listed: Polypodium vulgare L., 

_ Osmunda cinnamomea L., Scirpus acutus Muhl., Spartina Michauz- 

iana Hitche., Habenaria bracteata (Willd.) R. Br. (does not reach 

Newfoundland), Rubus hispidus Michx., Hypericum virginicum L., 

Galium Claytoni Michx., Mitchella repens L. (does not reach New- 

foundland), and Viburnum cassinoides L. 

Subclass B. Species having affinities with the Southern Coastal 

Plain, usually belonging to genera or having nearly related species 

1 Class II of Prof. Fernald’s discussion (J. c. p. 138), the Western types, is 

represented on Sable Island by only two plants, Polygonum hydropiperoides 

Michx., var. psilostachyum St. John, occurring on Sable Island and along the 

Columbia River in Washington, and Lycopus uniflorus Michx., var. ovatus 

Fernald & St. John, occurring on Sable Island, at Canso, Nova Scotia, and at 

Sullivan’s Gulch, Portland, Oregon. If Sable Island contained a greater di- 

versity of soils it is probable that more of these western plants would occur 

there. Many of them are calcicoles, so it is not surprising that they are not 

to be found on Sable Island, which presents nothing but sand, wet or dry. 
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characteristic of the southern Coastal Plain, but themselves extend- 

ing beyond its geological limits, following the sandy or acid-peaty 

soils northward and inland. These total 24 species = 16 per cent. of 

the flora. 3 
To typify this subclass we can cite: Panicum huachucae Ashe, 

Eriocaulon septangulare With., Juncus canadensis J. Gay, Sisyrin- 

chium gramineum Curtis, Calopogon pulchellus (Sw.) R. Br., Pyrus 

arbutifolia (L.) L. £., var. atropurpurea (Britton) Robinson, Ilex verti- 

cillata (L.) Gray, Myriophyllum tenellum Bigel., Utricularia cornuta 

Michx., Lobelia Dortmanna L. 

Subclass C. Southern Coastal Plain species ranging from Texas, 

Florida, the Carolinas, or New Jersey northward along the sandy 

coastal strip, Long Island, Nantucket, Cape Cod, to Sable Island, to 

Newfoundland, or Prince Edward Island, uncommon or unknown in- 

land in continental eastern Canada. These total 23 plants = 15 

per cent. of the flora. It is noteworthy that the endemic fresh-water 

sponge, Heteromeyenia macount Mac Kay, has as its nearest relatives 

H. ryderi, var. baleni, ranging from Florida to New Jersey, and H. 
ryderi, var. walshii from Gilder Pond, Mount Washington, Massa- 

chusetts. 
This subclass contains Ammophila breviligulata Fernald, Agropyron 

repens (L.) Beauv., var. pilosum Scribn., Carex silicea Olney, Carex 
hormathodes Fernald, Juncus articulatus L., var. obtusatus Engelm., 
Habenaria lacera (Michx.) R. Br., Myrica carolinensis Mill., Tillaea 
aquatica L., Rosa virginiana Mill., Viola primulifolia L., Centuncu- 
lus minimus L., Teucrium canadense L., var. littorale (Bicknell) Fer- 
nald, Limosella subulata Ives, and Plantago major L., var. intermedia 
(Gilibert) Dene. 

Class III. Endemic Plants or Species unknown on the American 
Continent.—This includes 10 plants = 7 per cent. of the flora. 

Subclass A. Endemic Plants.—This includes 6 plants = 4 per 
cent. of the flora. It is notable that in no case were the characters 
of the endemic plants strong enough to be considered specific; in every 
case they had to be treated as of formal or varietal rank. The six 
endemic plants are: Juncus pelocarpus Mey., var. sabulonensis St. 
John, Calopogon pulchellus (Sw.) R. Br., f. latifolius St. John, Lathy- 
rus palustris L., var. retusus Fernald & St. John, Epilobium molle Torr., 
var. sabulonense Fernald, Bartonia iodandra Robinson, var. sabul- 
onensis Fernald, Hieracium scabrum Michx., var. leucocaule Fernald 
& St. John. 
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Subclass B. Species characteristic of western Europe, not known 
in Iceland, Greenland, or Labrador, but occurring on Sable Island, 
and usually on St. Pierre, Miquelon, and the Avalon Peninsula of 
Newfoundland. This includes 4 plants = 3 per cent. of the flora. 
They are: Potamogeton polygonifolius Pourret, Juncus bulbosus L., 
Polygonum Raii Bab., and Centaurium umbellatum Gilib. 

The 8 plants which are not included in any of these classes are either 
members of critical groups now under revision, or recently described 
species whose ranges are as yet imperfectly known. 

ForESTRY EXPERIMENTS. 

Since 1801, the government of Nova Scotia, and later that of Can- 

ada have maintained one or more Life Saving Stations on Sable Island. 
The buildings of these establishments have been constantly threat- 
ened with destruction, either by burial in the drifting sand, or by be- 
ing engulfed in the waves of a severe storm that might wash away the 
very site on which the buildings stand. Under these circumstances 
it is not strange that an attempt was made to hold in place the drift- 
ing sand hills that compose the island. 

In 1900, Sir Louis Davies, Minister of Marine and Fisheries, re- 

quested William Saunders, Director of the Dominion Experimental 
Farms, “to consider the subject of a somewhat extensive experiment 
in tree planting on Sable Island.” That same year Dr. Saunders! 

in company with Lieut.-Col. F. F. Gourdeau visited the seacoast of 

Brittany, “to see the results of the planting of pine forests there on 

the drifting sands on the ocean shores, to gain information as to the 

methods adopted in planting _ the varieties of trees which have 

been successfully grown. * 

“On returning to Ottawa a list of such sorts as were likely to be 

suitable was prepared with quantities desired. The trees and shrubs 

chosen included a large number of those which have succeeded well 

in drifting sands in France to which were added a number of other 

varieties which from Canadian experience were likely to prove use- 

ful for that purpose. Small lots of many other species were added to 

lend interest to the collection and to test their hardiness and adapt- 

ability to the climate of Sable Island. This list included in all 

1 Saunders, Wm.: Experiments in Tree Planting on Sable Island, Do- 

minion Experimental Farms, Report, 63-77 (1901). 
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68,755 evergreens of 25 varieties, and 12,590 deciduous sorts of 79 va- 

rieties,”—as well as 50 pounds of the seed of the Maritime Pine, 

Pinus maritima. This large shipment reached Sable Island the mid- 

dle of May, 1901, and under the direction of Lieut.-Col. Gourdeau 

and Mr. Saunders, planting was started at once. The crates were un- 

packed and the young trees, almost all of which arrived in good con- 

dition, were placed in trenches in the moist sand with their roots well 

covered. The work of planting the thousands of trees was pushed 

forward vigorously and completed on the 17th of June. Of the trees 

about 300 were planted near the East End Lighthouse, about 1000 
at No. 2 Life Saving Station, about 5,000 at No. 3 L. S. S., about 

3,000 at No.4 L.S.S.,and the remainder at Gourdeau Park, a section 

near the Wireless Station formed of low rolling dunes covered with 
a thick mat of trailing Juniperus and Empetrum. This area is one 
of those called Empetrum Heaths, where a thin layer of dark humus 
has been formed above the white sand. 

An accurate statement of the nature and conditions of the soil 
and the climate of Sable Island where these young trees were 
planted is given by Mr. Saunders.! 

“T brought witb me a sample of the almost pure sand forming the 
soil on the top of the sandy bluff on which the first plantation was 
made in which the sand binding grass was growing, also two samples 
of the black peaty layer which covers the sand to a depth of 3 to 4 
inches over a large portion of the central part of the island, probably 
to the extent of 1,800 to 2,000 acres. One of these was taken from 
the large area chosen for the plantation to be known as Gourdeau Park, 

- and the other was from similar soil some miles further east. I also 
brought a sample of similar material picked up on the beach on the 
south shore where it was being washed by the sea. A fifth sample 
consisted of a bunch of the sand-binding grass Ammophila arenaria 
[= A. breviligulata Fernald]. These were submitted to the Chemist 
of the Experimental Farms, Mr. F. T. Shutt, for analysis, who re- 
ports on them as follows: 

“Analysis and Report on Samples From Sable Island. 
‘By Frank T. Shutt, Chemist, Dominion Experimental Farms. 

‘No. 1. Sample of the sand from field on top of the bluff, northeast of the 
look-out, where first forest clump was planted. It contains roots of grass 
Ammophila arenaria (A. breviligulata]. Weight of sand 2 pounds 13 ounces, 
containing 34 ounces of grass roots. _ 

1Saunders, Wm., I. c. 
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‘Analysis of this sand after separation of the greater part of the fibre showed 

.0018 per cent of nitrogen. 

‘Digestion of this sand with hydrochloric acid (sp. gr. 1.115) at the temper- 

cae ¥ boiling water for 5 hours, showed that .412 per cent had passed into 

solut: 

The wiaceiitiadlaee of this acid solution gave the following data: 

ates of iron and: aluntina «ss 6s .w6s 6 ess pce ee a . 328 

Pde oe wisn Gwe S8 nis caw s hace Hains alee clas MR Ee 

Phen haus OI... . ike ives S29 ld eee aes 

‘Potash:—By the spectroscope, traces of potash were plainly dineervabia, 

With the usual reagent (platinic chloride) only a very faint precipitation was 

obtained when working on an acid solution from 10 grams of the sand. 

‘No. 2. Sample of peaty soil from surface underlaid by sand in central part 

of island 114 miles east of residence of Superintendent where a large block of 

trees has been planted, locality known as Gourdeau Park, layer 3 to 4 inches 

ck. 

‘Analysis of (air-dried) peaty soil:— 
p.c. 

Dl ater go ek 5 ok ks baa os Ee So ee ee 4.87 

pie matter ook ex tun ccs a 22.22 

‘Mineral ack practically sands... . cc. 660s est ec esses 08 72.91 

100 

‘Nitrogen in organic matter...........--+ ++ sees reese ee ences .878 

‘No. 3. Representative sample of peaty soil covering a large area some dis- 

tance east of where No. 2 was taken, from 3 to 4 inches deep, and underlaid 

bysand. Weight soil, air-dried, 3 pounds 121% ounces, containing 5)4 ounces 

fib re. 
‘Analysis of (air-dried) peaty soil:— 

p.- Cc. 

Dacian aw ee wo eked a erigioe eos 1.48 

‘Organic matter.......--.-.e0e-.sceceece cece ee tee sce teeees 8.63 

‘Mineral matter practically sand.........-.---++-++es+eeeeee 89.89 

100 

‘itrugha | in organic matter........-.---+--seeeeeeeteeeeeees 201 

‘No. 4. Sample from a large pea of peaty soil found on the beach on the 

south shore, being washed by the sea. It contains a considerable amount of 

semi-decayed eel grass Zostera maritima. Weight of soil, air-dried, 1 pound 

5 ounces, containing 214 ounces fibre, principally eel grass. 

‘Analysis of (air-dried) peaty soil:— 
p. ¢c. 

Maetos a ee Se eter pee gee or eer ere Ce 3.00 

‘Clemanie matiOl. «os os Sec 5c vin kn Oe eek eae eee ee eke 9.50 

‘Mineral hatter scclatbealle sand. Sees bs Doeae awa eee 87.50 



50 PROCEEDINGS: BOSTON SOCIETY NATURAL HISTORY. 

‘Bitrowon torganic: matters: os. es Cie CU a . 267 
‘The above three samples are similar in character, and no doubt also as to 

origin. They may be considered as semi-decayed vegetable matter (largely 

fibrous) and sand, and practically the only point of difference between them 

lies in the varying proportions of these two constituents. In the air-dried 

condition the sand can be very easily separated from the organic matter by 

shaking and sifting, showing that there is no intimate incorporation of these 

constituents as in the case of true soils. 

he plant food they contain other than nitrogen is present in very small 

amounts, and we must suppose exists in such a condition that it is only slowly 

set free for plant us 

0. Ana ean at the (air-dried) grass or hay Ammophila arenaria [A. 

iraastigaiiets| from Sable Island, chiefly barren stems: 

p 
‘Micinbtire:6ocs. as ak ee i ee ee ee 12.42 

dr eee ae 13.81 

po See eee ee ey 81 

jg! RRR Se eeu ggeicerny eee ie" eS rer 41.00 

ee ae ee ee sas sv ave e eae trees 26.71 

ee oy he er or ap er Ebaan 5.25 

00 

eh protein or albuminoids this grass makes a very good showing, being quite 

equal in respect to these important nutrients to many of our highly esteemed 

cultivated grasse 

‘The Vasc of fibre is above the average, and this together with the 

somewhat high protein, necessarily makes the carbo-hydrates (starch, sugar, 

&e.) much lower than usual. This hay contains 5.25 per cent ash or mineral 

matter, which on further examinaton is found to include 1.37 per cent of 

sand. This sand had — attached to the grass in spite of all care be- 

ing taken to separate 1 

e indications are ae though probably somewhat less digestible than the 

best hays made from grass cut before seeding, this Sable Island grass has a 

distinct and even moderately high feeding value due to its comparatively 

speaking large protein content.’ 

“The results obtained by Mr. Shutt are very interesting and valu- 

able. The ponies, of which there are four bands numbering about 

120 in all running wild on the island, feed almost entirely on this grass 

which looks tough and hard and does not impress one as likely to be 

very nutritious. The ponies, however, do well on it, and even the 

domestic cattle use it considerably, although they are said to pre- 

fer timothy and clover. The fact that this grass has a decided nu- 
tritive character is now demonstrated. 
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“Arrangements for the use of artificial fertilizers. 

“Realizing at the outset that it was probable that the soil of some 

of the sites which might be chosen for tree planting on the island 

would be deficient in the elements of fertility needed for the healthy 

growth of trees, a sufficient quantity of artificial fertilizers was taken 

to Sable Island with the trees. These included nitrate of soda, mur- 

iate of potash, superphosphate of lime with a few barrels of quick 

lime. Instructions were left with the Superintendent as to the use of 

these after the trees were planted, and the proportions in which they 

should be mixed. That after mixing they should be diluted with an 

equal bulk of sand and scattered in small proportion over the ground 

once a month for three months, leaving a small portion of each plan- 

tation untreated for comparison. This would probably give the trees 

at the start sufficient plant food for healthy growth. 

‘4 natural source of plant food. 

“There is one source of plant food on Sable Island which should 

not be overlooked. Sea birds are most abundant there. After trav- 

elling over the greater part of the island and seeing the immense 

number of terns everywhere, from a rough computation of the num- 

ber per acre and the acreage of the island we estimated that these 

birds alone did not fall far short of a million on the island. They feed 

on small fish, and they are so incessantly active that they consume 

large quantities and their droppings are seen on every hand. This 

perennial source of fertility must have its effect. Like the guano on 

the sea-girt islands in parts of South America this material is very 

rich in plant food, which is in readily soluble forms and the quantity 

deposited every year would probably be sufficient to supply a con- 

siderable part of the small proportion of these elements needed for 

healthy tree growth. Traces only of these useful elements are found 

in the clear, pure sand which covers so large a part of the surface of 

the island, probably for the reason that this fertilizing material if 

not promptly taken up by plant roots is so soluble that it is soon 

washed through the porous sand by frequent rains and its accumula- 

tion is thus prevented. 

“Conditions of climate—strong winds. 

“The climate is a very singular one, and one of the chief difficulties 

in the way of rapid success in tree planting is the force and constancy 
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of the winds, and the frequency of the gales. From the meteorolog- 

ical tables here given, prepared by Mr. W. T. Ellis from material 

kindly furnished by Mr. R. F. Stupart, Director of the Meteorological 

Service of Canada, covering nearly four years, it appears that the 

average hourly velocity of the wind during the whole of that period 

has been more than 18 miles, while the gales have averaged over 10 

each month when the winds have ranged mostly from 40 to 65 miles 

an hour. A study of the temperatures will show that there are no 

extremes of heat or cold on the island; that the highest temperature 

during the past four years has been 78, and the lowest point reached 

by the thermometer during the same period was 5 above zero. 

oe 

! 8 a 
; ‘ a cl 1s 

Months. : g E g © ce Baa 
5 BE | oe |es3| a8 F g).. 

3 = oop] 30 | = ap 

eee ee fa |S lel ee 

1898. ve bs Inches.| Miles. hou as Days. 

January.. 48.5 6.0 5.65 21.5 48 18 15 2 

WU MY feck 52s e5kss 43.0|17.0| 1.54| 18.7| 64 | 14 | 20] 2 
March.... 46.5 | 23.5| 3.20| 17.8] 46 | 17 | 20] 9 
April... 53.0 | 27.0 4.90 19.8 38 18 16 10 

WA a oe ee, ein 4 = 60.5 | 33.0 2.90 15.7 41 es 24 

June. eS a ss 66.0 | 39.0 3.12 15.9 39 9 20 14 

Joly 75.0| 45.5 | 4.55] 11.8| 25 tt 37 hin to 
a = 77.0| 58.0| 4.44| 12.0| 27 1 te) 37 
September 73.5 | 46.0 5.89 16.6 42 9 19 4 

SRI ray Naetas ean 61.5 | 39.5 3.85 18.6 36 13 20 6 

NGOVGIRDOE iss 5 beg e655 63.0 | 30.0 8.68 19.6 49 18 16 9 

he eg eG $2.0) 18.0 6.64 2a .4 59 20 16 6 

Averages 59.95] 31.87| 4.61 17.6 42.8] .12 18 8 

1899. 

SUROIRES oko o ceccng ica es 48.5 7.5 ak 24.4 53 21 19 3 

DOERR oes cee os 39.0 9.0 2.78 26.0 65 19 eg 6 

March..... 47.5 | 17.0 4.96 22.6 46 20 22 13 

April... 48.0 | 29.0 1.65 19.5 56 13 22 35 

iw oe a 59.0 0 2.62 18.2 39 10 21 

SN eS re a 64.5 | 41.0 4.97 12.8 27 3 16 11 

July. . 71.0 | 52.0 2.30 14.9 31 5 22 21 

A up sit 74. | 56:0 3.76 12.6 32 2 20 r 4 

September 72.0 | 48.0 3.52 16.0 40 7 20 8 

~ 69.0 | 44.0 5.71 16.8 46 9 22 6 

WMovember.. 6.0642 i ues oe 59.5 | 32.0 2.66 20.0 56 12 18 8 

DOr a ee 53.0 | 24.0 4.31 18.8 49 18 17 6 

Averages 58 .79| 32.29) 3.45 18.5 45 12 19 8 
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oy 

t 5 oa 
H . 3 & i) P=] F: ee 

Months. F Be Spee Cae Gee 
Py BO oe os] oS 4 

4 BE) agsies3| 48/23] . 
| € | $2/885|82| 38) a] 
= a = < a Z fm | By 

1900. : ° | Inches.| Miles Days.|Days.| Days. 

WERE Y AS e-. Paee §2.5 1 17.0 5.76 23.7 56 20 14 5 

PODVUATY «oc occ cede & 52.0 7.0 3.59 26.5 56 20 1% 3 

March.... 48.5 | 15.5 6.15 22.2 52 19 16 8 

IE ea een oe §2.5 | 32.5 5.55 19.4 46 16 14 6 

May 57.8 | 34.0 3.04 16.2 37 6 19 7 

June 69.0 | 40.0 2.84 14.2 27 6 21 14 

July. 75.0 | 49.0 2.25 13.4 32 3 23 18 

A Peet ek ae 73.0 | 51.0 6.16 13.6 40 4 17 6 

September..... 70.0 | 47.0 5.66 16.2 49 7 17 8 
Octo 66.0 | 37.0 2.31 17.4 51 11 21 5 

November.......... 60.5 | 27.0 2.94 yr ey 46 24 1l 8 
December.........- 49.0} 20.0 2.94 21.8 52 15 14 3 

Averages......... 60.48] 31.41} 4.09 18.9 45 12 17 

1901. 

January. ae 47.0 5.0 3.24 22.7 58 14 19 9 

Pemriney 6 Co 45.5 | 19.0 3.21 21.9 45 9 12 4 

March.. 47.0 | 19.0 4.04 20.2 56 12°.) 23 11 

April 54.0 | 34.0 2.36 19.4 60 os 24 17 

May. 57.0 | 34.0 4.97 13.3 34 | 18 10 

June 63.0 | 44.0 2.38 14.8 36 1 24 15 

July. 77.0. |..53.0 2.90 12.9 36 0 28 19 

A hee 78.0 | 60.0 3.36 11:3 34 1 26 13 

September 76.5 | 48.0 1.65 17.4 42 5 26 7 

ber . 68.0 | 41.0 4.52 18.4 48 a 25 9 

November.......... 57.5 130.0 2.30 18.2 62 rd 23 0 

Averages 60.95} 35.18] 3.17 17.3 46 5 22 10 

“The plantations started very 

executed. 

well, all of the young trees taking 

root and the seed of the Maritime Pine germinated and came up ‘as 

thick as it can stand, and * * * very fine and strong’.” 

This brief statement of the planting of the trees on Sable Island 

should impress the reader with the great care with which the plan 

was devised and the diligence with which the laborious planting was 

The Superintendent of Sable Island, R. J. Bouteillier, took a keen 

interest in the whole project and did all that a man could to insure 

its success. From his reports we learn that the trees began almost 

immediately to succumb to the severity of the climate. In his first 
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report he had to mention a discouraging loss. “I may say that al- 

most everything planted seems to have taken root, those you first 

put in are budding freely, although I regret to say that on Friday last 

we had a moderate gale which’lasted about 24 hours when the wind 

at times exceeded 40 miles an hour. I find that on the trees with soft 
leaves which had just opened, they were burned off as if from frost. 

The pines and spruces were not affected as far as could be observed.” 

In the fall of 1901, November 5th, Supt. Bouteillier wrote, “ With 

regard to the condition of the trees the latter part of the summer was 

very dry, so much so that our vegetables are less than a half crop, so 

that you can see it must have been trying for the trees. 

“ Rainfall— 
June, 2.38 inches; spread well over the whole month; fogs as well. 

July, 2.90 inches; spread well over the whole month; fair; warmer. 

August 1 to 13, 3.36 inches; no fogs; very warm. 

September 8 to 30, 1.65 inches; no fogs; very warm; dry gales. 

October 3 to 24, 3.60 inches; no fogs; warm; some high winds. 

“You will see from this that the trying time was from August 13 

to October 3, with only 1.65 of rain, no fogs and very warm weather 

for Sable Island. The thermometer averaged high all summer. 

“This drought killed most of the weaklings, and the high winds 

burned the leaves off the deciduous trees between September 21 and 

26, during which time it blew a continuous gale from S. W. around to 
north. After the gale subsided, the leaves were as though a fire had 

run close to the trees and scorched them. It was not cold, and we 

have had no frost yet. 

“Many of these trees were very promising, = some of them are 

budding again since we have had rains. 

“Now, as I think J] have shown you the worst ae I will show the 
other. All the evergreens looked dull during the drought, but after 
we had a few rains they improved wonderfully. All the pines, ex- 
cept the white pine P. strobus are looking splendidly and have made 

growth. The plants from the pine seed also grew well, but lately I 
noticed that many were turning a bluish cast. Some spruces sur- 
vive, but few look promising. Arbor-vitae suffered much from 
drought, but there are many promising specimens in various locali- 
ties. 

“This general statement of the conditions of the trees applies to 
all planted in the various localities, but I think Gourdeau Park, 114 
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miles east of main station, is most promising, and next is 4th station 

plot. In all plots planted the weeds and grass has grown freely, and 

I am satisfied now that this is best for the trees; it gives shelter. If 

the ground had been kept clear the drifting sand would abrade the 

bark, and it is very noticeable that trees do best where sheltered by 

grass or wild plants. In ‘Gourdeau Park’ there is shelter owing to 

the conformation of the ground, and the slopes have different expos- 

ures. I find where the slopes are exposed to the south-west and west 

winds (our prevailing winds) the trees are least promising.” 

In the following year, Dr. Saunders in an additional report’ gave 

the latest news concerning the plantation on Sable Island. The first 

letter received in 1902 was written May 26. In this Mr. Bouteillier 

says, “I will give you the latest news of the trees. Our winter has 

been very mild; not much snow and not much frost. When a cold 

snap occurred it was followed by enough mild weather to take all the 

frost cut of the ground. March was very mild; April was cold and 

windy, and that has continued up to a week ago. Many pines that 

seemed to stand the winter went red in March and April, and many 

that turned color have recovered and are putting out new buds. 

Survivors of Austrian, Mountain and Maritime pines are the most 

promising, and those that are not doing well are the small specimens; 

nearly all the larger ones planted are killed. A few spruces of all 

kinds survive, but they are not promising. Of the arbor vitae only 

a few are living. Juniper of both kinds nearly all dead; perhaps four 

or five survivors. 

“Of the Maritime pines raised from the seed you brought, these 

were killed wherever they were scattered on the bare ground, but 

where they came up among the grass they are growing finely in this 

shelter, and there are thousands now green and putting out new buds. 

When sowing these I put them in thick, and after they came up I 

thought that in spots they were too thick; but this was their salvation, 

as the winds subsequently killed those on the outside, while those in 

the middle of these bunches were protected and have remained green. 

“The deciduous trees were killed down from the top, some to the 

ground, others killed outright, but they are no exceptions, all are 

killed at least half way down. Included in these are Pyrus pruni- 

folia, P. baccata, Caragana arborescens and Silver Poplar. All these 

deciduous sorts put out leaves a month ago, but lately we have had 

1 Saunders, Wm.: Reports from Sable Island in 1902, J. c. 56-58 (1902). 
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very high winds and all the leaves are more or less blighted, and some 
of the gooseberry and currant bushes are stripped. As I have mention- 

ed before shelter is necessary here to success.” 
Supt. Bouteillier in the succeeding years continued to report on 

the condition of the young trees. Each year his report was more and 
more like a list of casualties due to the wind or the drought. In 1910, 
he made a careful census! of the survivors, finding 72 live. 

During my visit to Sable Island in 1913, I was naturally much in- 

terested in the result of the tree planting, and carefully inspected 

each of the sites. I found 77 individuals. In all cases Supt. Bou- 

teillier and I did not identify the trees as the same, but this is easy 

to understand as all of them are little dwarfed, blasted sprigs which 

never flower or fruit and which have very abnormal foliage. In all 

the important details we do agree, that out of the original planting 
in 1901 of 81,345 trees, as well as 50 pounds of seed of Pinus maritima 

there are now but 75 or so individuals alive, none of these exceeding 

the height of the sheltering Beach Grass. The attempt to forest 

these sand dunes was an absolute failure. 

After a review of all the circumstances connected with this tree 
planting, no error in planning, no omission, no carelessness or acci- 

dent in the planting is apparent. Large numbers of the trees that 
have successfully reclaimed similar areas were used, as well as a great 
variety of other possible trees and shrubs. It would seem that, al- 
though a few trees probably did grow on the island as late as 1633 
the decreased size and height of the island since then had so reduced 
the amount of shelter from the fierce winds and storms that at pres- 
ent no trees could be made to stand the extreme climatic conditions. 
This remains, however, a distinct challenge to the foresters. It is 
hoped that sometime they may be able to meet it successfully. 

CATALOGUE OF THE VASCULAR PLANTS. 

In the following catalogue different fonts of type are used to dis- 
tinguish the different elements of the flora. 

Native plants are indicated by full-faced type. 
Adventive plants are indicated by large and small capitals. 
Discredited records are enclosed in brackets. 

* Dominion Experimental Farms, Report of the Director, Results of Exper- 
iments in Tree Planting on Sable Island, 54-55 (1910), 
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POLYPODIACEAE. 

[ASPIDIUM SPINULOSUM Sw., var. DILATATUM (Hoffm.) Hook. The 
record of this fern for Sable Island is based on a communication from 
H. T. Giissow, but he writes that the plant was in “too fragmentary 
a condition to be placed in the Herbarium.” The determination of 
this plant cannot now be verified.] 

Polypodium vulgare L. Known only from one collection, on the 
old land at Island Pond, very rare, J. Macoun (C. no. 22,695). 

. Spores mature,—late July. 

OSMUNDACEAE. 

Osmunda cinnamomea L. Local, but abundant by the marsby 

shores of the fresh ponds at the eastern end of Wallace Lake, near 

Life Saving Station No. 3. Collected by J. Macoun; H. T. Giis- 

sow; H. St. John, no. 1,108 (H). 

LYCOPODIACEAE. 

Lycopodium inundatum L. Somewhat general in the wet dune 

hollows. J. Macoun; H. T. Giissow; H. St. John, nos. 1,109 and 

1,110 (H). ; 
Spores mature,—September. 

PINACEAE. 

Pinus montana Mill. _ Six trees planted near Life Saving Station 

No. 3, in a grassy dune hollow have survived from the five thousand 

set out in 1901, but they are not over two feet in height, and are 

hidden by a luxuriant growth of Ammophila. H. St. John, no. 1,111 

(H). 

P. syzvestris L. A few trees out of the ten thousand planted in 

1901 near Life Saving Station No. 4, are still living but they are 

overtopped by the Ammophila. H. St. John, no. 1,112 (H). 

Picea CANADENSIS (Mill.) B.S. P. One tree surviving at Life 

Saving Station, No. 4, from the planting in 1901 of 2,500 young trees. 

H. St. John, no. 1,113 (H). 

[JunireRus comMuNIS recorded by J. Macoun (M. p. 216A) is 

probably of the var. megistocarpa.] 
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Juniperus communis L., var. megistocarpa Fernald & St. 
John, n. var., J. communem, var. montanam ramis prostratis foliis 
latis brevibus incurvantibus similans sed differt fructubus major- 
ibus, 9-13 mm. diametro; seminibus majoribus, 5-7 mm. longis. 

Resembling J. communis L., var. montana Ait. in its prostrate 
branches and short broad incurved leaves, but differing from it by 
a larger fruit, 9-13 mm. in diameter, and by its larger seeds, 5-7 mm. 

NEWFOUNDLAND: serpentine and magnesian limestone barrens 
northeastern base and slopes of Blomidon (‘“ Blow-me-down’ a 
Mountains, Bay of Islands, August 21, 1910, M. L. Fernald and K. 

. Wiegand, no. 2,422 (H). 
Quesec, Macpa.en Isianps: sand ridges back of the Narrows, 

Alright Island, August 21, 1912, M. L. Fernald, Bayard Long, and 
Harold St. John, no. 6, 729 (TYPE i in Gray Herb.); sand hills between 
East Cape and East Point, Coffin Island, M. L. Fernald, Bayard 
Long, and Harold St. Fake no. 6,728 (H); sand dunes, Brion Island, 
Aug. 6, 1914, Harold St. John, no. 2,040 (H). 
Nova Scotia: Empetrum heaths near oe park, Sable 

Island, Aug. 23, 1913, Harold St. John, no. 1,114 (H); sprawling on 
sand dunes, Empetrum heaths, Whalepost, Eble Island, Aug. 30, 

1913, Harold St. Te u6.1,115 (i). 

Common on Sable Island on the dry slopes of the fixed dunes. 

This variety is probably the only one on the Island. In 1753 Andrew 

Le Mercier (LL) described the Island as looking “all green in winter 

with the Juniper bushes.” 

In 1766 and 1767, J. F. W. Des Barres observed “juniper &c., 

their season” (Atlantic Peptune, 1 i. 68, 1777 

“ A little ground juniper,” is referred to by. 5 B. Gilpin (G. p. 18); 
“On y trouve, en fait de fruits, les baies du génévrier rampant” 
(T. p. 29). 
Fr.—August and September. 

[J. communis L., var. DEPRESSA Pursh. Collected by J. Macoun 
and H. T. Giissow, and probably to be referred to the ii toncocon 
variety.| 

[J. nana Willd. The plant mentioned by Jonathan Dwight, Jr., 
(D. pp. 9 and 12) is probably J. communis, var. megistocarpa.] 

J. horizontalis Moench. Dry sheltered slopes of the more perma- 
nent dunes. J. Macoun writes (M. p. 217A), “On one occasion I saw 
roots protruding from under a sand-hill over thirty feet high, and 
on digging them out found that they represented part of the remains 
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of a specimen of Juniperus Sabina procumbens (creeping juniper). 

It was rooted in a layer of black soil and when taken out showed 

that it had Jain flat on the ground. Two of the roots, including the 

bark, measured 35¢ and 33% inches in diameter respectively, while 

the crown, where the branches began to spread was over seventeen 

inches in circumference or nearly six inches in diameter.” Quite 

common on the old land, J. Macoun (C. no. 22,607); trailing on the 

sand dunes, Whalepost, H. St. John, nos. 1,116 and 1,117 (H). 

Fl., Fr.—August and September. 

[J. PROcCUMBENS recorded by J. Macoun (M. p. 218A) is probably 

J. horizontals. 

(J. SABINA PROCUMBENS recorded by J. Macoun (M. p. 217A) is 

J. horizontalis.| 

TYPHACEAE. 

Typha latifolia L. Local, growing only by the border of the fresh 

ponds at the east end of Wallace Lake, J. Macoun; and swampy 

edge of fresh-water pond near Life Saving Station No. 3, H. St. John, 

no. 1,118 (H). 
Fr.—September. 

SPARGANIACEAE. 

Sparganium angustifolium Michx. Common in the perma- 

nent fresh-water ponds. J. Macoun (C. nos. 22.637 and 22,637a); 

H. St. John, nos. 1,119 and 1,120 (H). 

Fl.—July and August. Fr.—August and September. 

[S. simpLEXx Huds. of J. Macoun is S. angustifolium.] 

POTAMOGETONACEAE. 

Potamogeton polygonifolius Pourret. Abundant in the fresh- 

water ponds. It will grow even in ponds that dry up for a part of 

the summer, but it probably does not fruit in these except in a wet 

season. In such exsiccated ponds the plant appears as a tight pros- 

trate rosette of apparently sessile leaves. J. Macoun (C. no. 22,095) 

—for the first notice of this, see A. Bennett, Journal of Botany, xxx. 

198 (1901). H. St. John, nos. 1,121 and 1,122 (H). 

Fr.—August and September. 

P. epihydrus Raf. Very common in the fresh ponds. J. Ma- 

coun (C. no. 22,073); H. St. John, no. 1,123 (H). 

Fl.—July and August. Fr.—August and September. 
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P. bupleuroides Fernald. Common in brackish ponds. J. Ma- 

coun (C. no. 22,081); H. T. Giissow (E); H. St. John, no. 1,124 (H). 

Fr.—August and September. 

[P. perFotiaTus L. The specimens from Sable Island interpreted 

as this prove to be the American P. bupleuroides.| 

[P. Fares Rupr. J. Macoun’s collection (C. no. 22,097) proves 

to be P. pusillus, var. capitatus.] 

P. pusillus L., var. capitatus Benn. Abundant in the brackish 

ponds. The type collection was made in pools, July 27, 1899, J. 

Macoun (C. no. 22,096 and 22,097); H. St. John, no. 1,125 (H). 

Fl., Fr—July and August. 

[P. Srurrockm Benn. In Fryer’s Potamogetons of the British 

Isles, 85 (1915) Arthur Bennett records this plant from Sable Island.] 

P. pectinatus L. Common in the brackish pools. J. Macoun 

(C. nos. 22,071 and 22,072); H. St. John, no. 1,126 (H). 
Fl., Fr—August. 

[P. pectinatus L., f. pseUDoMARINUS Benn. In the Journal of 
Botany, xxxix. 199 (1901) Bennett makes the combination and 
credits the plant to Sable Island.] 

[P. r1tirorMis Pers. The collection by J. Macoun called this, is 
P. pectinatus.] 

[Ruppia maritima L. J. Macoun’s collection so named proves 
to be var. longipes.] 

Ruppia maritima L., var. longipes Hagstrém. Abundant in 
Wallace Lake and the brackish ponds. J. Macoun (C. no. 22,635); 
H. St. John, no. 1,127 (H). 

Fl., Fr—August. 

Zostera marina L. Common in Wallace Lake and washed up 
on the sea beaches. J. Dwight, Jr., (D. pp. 13 & 40) mentions 
that it “abounds in the lagoon, and occurs as drift along its shores” 
and that the nest of the Ipswich Sparrow may be partly made of 
“eel-grass.’’? Listed by J. Macoun; and H. T. Giissow. H. St. John, 
no. 1,128 (H). 
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GRAMINEAE. 

Panicum huachucae Ashe. Occasional in the drier spots. 
J. Macoun (C. no. 22,708), labeled P. implicatum; H. St. John, nos. 
1,129 and 1,130 (H). 

Fr—July and August. 

[PANICUM IMPLICATUM Scribn. J. Macoun’s collection was so 
labeled by Hitchcock and Chase, but the size of the spikelets and the 
character of the pubescence indicate that this plant should rather 
be treated as P. huachucae. 

EcHINOCHLOA CRUSGALLI (L.) Beauv. A garden weed at the Main 
Life Saving Station. H. St. John, no. 1,131 (H). 

Fr.—September. 

ANTHOXANTHUM ODORATUM L. Established on the drier, more 
stable parts of the island. J. Macoun (M. p. 218A) comments on , 
the abundance of this species on the old land and argues that it 
appears native there, or at least is “a resident of such long standing 
that it has made itself at home in all suitable places.” H. St. John, 
no. 1,132 (H). 

Fr.— August. 

PHLEUM PRATENSE L. Planted and well established near the 
Life Saving Stations. Observed by J. Dwight, Jr. (D. p. 12); 
collected by J. Macoun; H. St. John, no. 1,133 (H). 

Fl., Fr—August. 

AGROSTIS ALBA L., var. VULGARIS (With.) Thurb. Cultivated 

near the stations, according to J. Dwight, Jr. (D. p. 12). 

A. alba L., var. maritima (Lam.) G. F. W. Mey. Abundant in 

the dune hollows and at the margins of the fresh-water ponds. Col- 

lected by J. Macoun; H. T. Giissow (E); H. St. John, nos. 1,134 and 

1,135 (H). 
Fr.— August. 
A.—IA collection by J. Macoun (C. no. 73,060) obviously belongs 

to the alba series, but I have been unable to place it to my 

satisfaction. 

[A. nremauis (Walt.) B. S. P. Both Macoun and Giissow list 

this species, but the plants are probably to be interpreted as of the 

var. geminata.] 
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A. hiemalis (Walt.) B.S. P., var. geminata (Trin.) Hitche. 

A common plant, sprawling on the sand in the wet or the dry dune 

hollows. A. S. Hitchcock in his monograph of the North American 

Species of Agrostis, Bull. Bur. Plant Industry, Ixviii. 43 (1905), 

cites one sheet with awnless spikelets, but this phase is apparently 

common. H. St. John, nos. 1,136 and 1,365 (H). 

Fl., Fr—August. 

Ammophila breviligulata Fernald. (A. arenaria of Am. authors, 

not Link.) Abundant on all the drier parts of the island. Without 

doubt this is the most important plant on the island, for without it 

nothing would stay the erosive action of the wind, the storms, and 

the sea, and in a very short time the whole island would be reduced 

to a treacherous submerged bar, such as now extend out from either 

end of the island for more than fifteen miles. The Beach Grass does 

what none of the hundred odd species planted for this purpose suc- 

ceeded in doing, for in most parts of the island it actually does anchor 

the sand and prevent the dunes from being dissipated by the winds. 

Even the earlier explorers such as Des Barres, mention “a great 

plenty of beach grass” (Atlantic Neptune, i. 68, 1777); in 1801, 

Seth Coleman found the soil of Sable Island, “of a nature to produce 

Beach Grass” (Rept. on Canadian Archives, 91, 1895). John Ma- 

coun (M. p. 215A): “All the sandhills are covered with sandgrass 

(Ammophila) and the wonderful vigour of this grass is well shown 

everywhere, but more particularly where the sand has just been 
deposited, or is in a raw state. I found one underground stem or 
stolon over twelve feet long which had sixty-four series of roots and 
no less than forty-seven tufts of leaves. The growing point was so 
hard and sharp that it might almost penetrate wood.” 

Another equally important use of the Beach Grass is that of pro- 
viding the fodder that supports the gangs of wild and semi-domesti- 
cated ponies, as well as the cattle. To one familiar with it in other 
places the Beach Grass would seem like very poor fodder. On the 
sheltered slopes of many of the dunes, it grows here shoulder high, 
deep green, and juicy and succulent, so much so that I used to pull 
young shoots and chew them as I plodded over the soft sand and 
forced my way through the tangle of Beach Pea. It seemed to me 
that two factors might jointly or singly explain the unusually tender 
and succulent condition of the Beach Grass here: the cool, very moist 
climate; the regular cutting and harvesting of it as a hay crop over 
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large areas. During my stay at the Main Life Saving Station over 
sixty tons of this crop were stored away within the huge barns. Such 
a conspicuous plant was naturally observed by J. Dwight, Jr.; J. 
Macoun; H. T. Giissow; H. St. John, no. 1,137 (H). 

Fl.—Late August and September. 

[A. arenarta (L.) Link. All records belong to the American A, 
breviligulata. | 

Deschampsia flexuosa (L.) Trin. On the drier parts of the 
island. J. Macoun; H. T. Ghissow (E); H. St. John, no. 1,138 (H). 

Fr—July. 

[D. anba R. & S.  Giissow’s specimen so named is D. flexuosa.} 

AvENA sativa L. A weed at the Main Life Saving Station. 
H. St. John, no. 1,139 (H). 

A. sativa L., var. ORIENTALIS (Schreb.) Richter. A weed at the 
Main Life Saving Station. H. St. John, no. 1,140 (H). 

Danthonia spicata (L.) Beauv. On the old land, not rare. 
Found only by J. Macoun (C. no. 22,688). 

Fr.—July. 

Spartina Michauxiana Hitche. Occasional at the borders of the 
brackish ponds. Found by J. Macoun; H. T. Giissow; H. St. John, 

nos. 1,141 and 1,142 (H). 
Fl.—August. 

Poa annua'L. A weed near the stations. Collected by J. Macoun 
(C. no. 22,682). 
Fl.uly. 

P. patustris L. (P. triflora Gilib.) Planted in a field near the 
Main Life Saving Station. J. Macoun (C. no. 22,681). 

Fl.—July. 

P. pratensis L. Generally distributed and frequent on the dry 
dunes. In 1753, Andrew Le Mercier (L) remarked, “there is some 
English Grass’’; and in 1801, Seth Coleman found “some small spots 
of English Grass” (Rept. on Canadian Archives, 91, 1895). 
Listed by J. Macoun; H. T. Giissow; H. St. John, no. 1,143 (H). 
Fr.—August. 
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Glyceria Fernaldii (Hitche.) St. John. (G. pallida, var. Fernaldit 

Hitche.) In marshy spots, East End, J. Macoun (C. no. 22,684). 

Fr.—Early August. 

Festuca rubra L. Common on the drier parts of the island. 

Collected by J. Macoun (C. no. 22,686); H. T. Giissow; H. St. John, 

no. 1,144 (H). ; 

Fl.—July. Fr.—August. 

F. rubra L., var. glaucescens (Hegetschw. & Heer) Richter. 

Common on the nearly bare dunes where the coarse glaucous leaves 

form great tufts. H. St. John, nos. 1,145, 1,146, and 1,147 (H). 

- Fr.—August. 

Bromus sEcALINUS L. A fugitive weed. In meadow grass, rare. 

J. Macoun (C. no. 22,671). 

Fr.—July. 

AGROPYRON REPENS L. Established near the Life Saving Stations. 

Recorded by J. Macoun; H. St. John, no. 1,148 (H). 

Fr.—August. 

A. repens L., var. pilosum Scribn. On sand dunes remote from 

the Life Saving Stations and apparently native. H. St. John, no. 

1,149 (H). 
Fl.—August. 

Horpeum susatum L. A weed at the Main Life Saving Station. 

Reported by J. Macoun; H. St. John, no. 1,150 (H). 

Fr.—August and September. 

Elymus arenarius L., var. villosus E. Mey. (E. arenarius of 

Am. authors; E. mollis Trin.) Very rare on the island, occurring, 

as far as known, only along the top of a narrow ridge of dunes extend- 

ing a short distance from the eastern end of Wallace Lake along the 

South Beach. This line of dunes has been rapidly washing away and 

the remnants are still exposed to the action of the storms. This 

grass luxuriates here, sending its culms up to a height of six feet or 

more, but the station is in great danger of being destroyed. H. St. 

John, no. 1,151 (H). 

Fr.—September. 

CYPERACEAE. 

Eleocharis palustris (L.) R. & S. Abundantly fringing the 

borders of the permanent and semi-permanent fresh-water ponds. 
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J. Macoun (C. nos. 77,185, 77,186, 77,163, 22,648); H. T. Giissow; 

H. St. John, no. 1,152 (H). 

Fl.—August. 

E. palustris (L.) R. & S., var. glaucescens (Willd.) Gray. Even 

more common than the preceding, but found sprawling on the drier 

sand flats or in nearly bare dune hollows. J. Macoun (C. nos. 22,640, 

22,647, and 77,187); H. St. John, nos. 1,153, 1,154, and 1,155 (H). 

Fl.—August. Fr.—August and September. 

Scirpus nanus Spreng. Found only by the brackish margins of 

Wallace Lake. J. Macoun (C. no. 22,649); H. T. Giissow; H. St. 

John, no. 1,156 (H). 

Fl., Fr—September. 

S. americanus Pers. Common in the dune hollows. J. Macoun 

(C. no. 22,632); H. T. Giissow; H. St. John, no. 1,157 (H). 

Fl.—August. 

S. acutus Muhl. (S. occidentalis (Wats.) Chase.) Brackish and 

nearly fresh ponds near Wallace Lake. Some of the specimens have 

been named S. validus but none seems to belong in that species. J. 

Macoun (C. no. 22,633) is very young material. H. T. Giissow’s 

collection has well developed achenes only 2 mm. long, but the spike- 

lets are borne for the most part in glomerules, so the plant is treated 

as of this species. H. St. John, nos. 1,158 and 1,159 (H) do not have 

long spikelets, but the achenes are large, 2.5 mm. long, and the 

scales are long and overlapping. These specimens with a mingling 

of characters of S. validus and of S. acutus raise the question as to 

the distinctness of these two species. 

Fr.—September. 

[S. occrpeNnTALIS (Wats.) Chase is S. acutus.] 

[S. vatipus Vahl. The specimens from Sable Island that have 

been called this seem better treated as S. acutus.] 

S. campestris Britton, var. paludosus (A. Nelson) Fernald. 

Brackish ponds near Wallace Lake. J. Macoun (C. no. 22,634); 

H. St. John, no. 1,160 (H). 

Fr.—September 

Carex hormathodes Fernald. Wet margins of the fresh ponds. 

common. J. Macoun; H. St. John, nos. 1,161, 1,162, and 1,163 (H). 

Fr.—August and September. 



66 PROCEEDINGS: BOSTON SOCIETY NATURAL HISTORY. 

[C. srraminEA Willd. The specimen so labeled by J. Macoun is 

C. hormathodes.| 

C. silicea Olney. Uniformly distributed on the dunes and drier 

sand flats. J. Macoun; H. St. John, no. 1,164 (H). 

Fl., Fr—August. 

C. echinata Murr. (C. stellulata Good.) Borders of ponds 

and wet dune hollows. J. Macoun (C. no. 23,037); H. St. John, no. 

1,165 (H). 
Fr—July and August. 

C. echinata Murr., var. cephalantha Bailey. Found at the 

East End, J. Macoun (C. no. 77,162 and 22,065). 

Fr—July. 

C. canescens L., var. disjuncta Fernald. Common along the 

pond margins and in the wet dune hollows. J. Macoun (C. nos. 

23,070 and 23,071); H. St. John, no. 1,166 (H). 
Fr.—July to September. 

C. deflexa Hornem. Found only by J. Macoun (C. no. 23,089). 
Fr—July. 

C. Oederi Retz., var. pumila (Coss. & Germain) Fernald. Wet 
usually turfy borders of brackish ponds. J. Macoun (C. no. 23,088); 
H. St. John, no. 1,167 (H). 
Fr—July and August. 

ERIOCAULACEAE. 

Eriocaulon septangulare With. (E. articulatum (Huds.) Mor- 
ong.) Very abundant at the wet margins of the fresh-water ponds. 
J. Macoun; H. St. John, no. 1,168 (H). 

Fr.—August. 

JUNCACEAE. 

Juncus bufonius L. Wet sand near Wallace Lake. Collected 
by J. Macoun; H. T. Giissow; H. St. John, no. 1,169 (H). 

Fl., Fr—August. 

J. bufonius L., var. halophilus Buchenau & Fernald. Brackish 
beach of Wallace Lake, H. St. John, no. 1,170 (H). 

Fl., Fr—August. 
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J. tenuis Willd. Common on ‘the sand dunes. Collected by 

J. Macoun; H. T. Giissow; H. St. John, nos. 1,171 and 1,172 (H). 

Fl., Fr—August and September. 

[J. Bauric recorded by J. Macoun (M. p. 218A) is J. balticus, var. 

littoralis.] 

J. balticus Willd., var. littoralis Engelm. Very common in the 

‘wet or dry dune hollows. Collected by J. Dwight, Jr. (D. p. 12); 

J. Macoun; H. T. Giissow; H. St. John, no. 1,173 (H). 

Fl., Fr—August. 

J. canadensis J. Gay. Common in the dune hollows. J. Ma- 

coun; H. T. Giissow; H. St. John, nos. 1,174 and 1,175 (H). 

Fl.—August. Fr.—August and September. 

J. pelocarpus Mey., var. sabulonensis, n. var., prostratus omni- 

bus partibus forma typica multo minor; foliis teretibus, septis vix 

visibilibus; floribus in cymam contractam aggregatis; capsulo 2. 

5 mm. longo, 1-1.5 mm. diametro igitur crassitudine dimidium 

longitudinis subaequante. 
Prostrate, very much reduced in all parts: the septa scarcely 

showing on the terete leaf blades: flowers more nearly approximate 

in the reduced cyme: capsule 2.5-3.5 mm. long, 1-1.5 mm. wide, 

averaging nearly one half as wide as long, while in J. pelocarpus the 

capsules are 3-4 mm. long, and 1-1.5 mm. wide, averaging one third 

as wide as long. The bulbiferous form is not known to occur in the 

var. sabulonensis. 
Nova Scotta: shallow ponds, Sable Island, Aug. 16, 1899, J. Ma- 

coun (C. no. 22,631); sprawling in wet dune hollow, Sable Island, 

_ Aug. 30, 1913, H. St. John, no. 1,176 (ryPE in Gray Herb.). 

J. bulbosus L. Common along the marshy borders of fresh- 

water ponds. J. Macoun (C. no. 22,623) see J. M. Macoun, Ottawa 

Nat. xv. (Contributions to Canadian Bot. xiv.) 79 (1901); H. St. 

John, no. 1,177 (H). 

Fl., Fr—August. 

(J. anticu.atus L. of J. Macoun is J. pelocarpus, var. sabulonensis.] 

J. articulatus L., var. obtusatus Engelm. Very common in 

the wet dune hollows. H. T. Giissow (E); H. St. John, nos. 1,178, 

1,179, and 1,180 (H). 

Fr.—August and September. 

Luzula campestris (L.) DC., var. acadiensis Fernald. See 

Rhodora, xix. 38 (1917). Common on the dry dunes that are fixed 
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by semi-abundant vegetation. H. St. John, nos. 1,181 and 1,182 

(H). All records for the var. multiflora should probably go here. 

Fr.—August. 

[JUNCOIDES CAMPESTRE (L.) recorded by J. Dwight, Jr., (D. p. 12) 

is treated as Luzula campestris, var. acadiensis.] 

LILIACEAE. 

Smilacina stellata (L.) Desf. Found throughout, on the drier 

dunes that are anchored by a covering of larger vegetation. J. 

Dwight, Jr.; J. Macoun; H. T. Giissow; H. St. John, no. 1,183 (H). 

Fr.—August, uncommon. 

IRIDACEAE. 

Iris versicolor L. Common by the wet pond margins. John 
Rose, in 1633, saw “flags by the ponds” (Winthrop, John: Hist. of 
N. E., ed. James Savage, i. 162 (1825)). J. B. Gilpin records 
(G. p. 18), “The wild rose, blue lily and wild pea enamel the valleys.” 
It has seemed evident to me that Gilpin’s “blue lily” must be Iris 
versicolor. J. Dwight, Jr. (D. p. 14) refers to the “blue lilies,” 
“that are said to bloom later in the season, I failed to obtain any 
specimens.” J. Macoun; H. T. Giissow; H. St. John, nos. 1,184 
and 1,185 (H). 

Fl., Fr—August and September. 

Sisyrinchium gramineum Curtis. Abundant in the wet dune 
hollows all over the island. Recorded as S. graminoides Bicknell 
by Bicknell, Bull. Torr. Bot. Club, xxvii. 239 (1900). J. Macoun 
(C. nos. 76,855, 76,856, and 76,857); H. St. John, no. 1,186 (H). 

Fl., Fr.—July and August. 

[S. ancusTiFotium Mill. All records of this from Sable Island 
should be interpreted as S. gramineum.] 

ORCHIDACEAE. 

Habenaria bracteata (Willd.) R. Br. In boggy spots near 
Island Pond. Found only by J. Macoun (C. no. 22,614). This 
specimen has been recorded by Ames as H. viridis R. Br., var. brac- 
teata Gray, in his Orchidaceae, iv. 24 (1910). 

Fr.—July. 

[H. viripis R. Br., var. pracreata Gray recorded by Ames is 
IT. bracteata.] 
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H. clavellata (Michx.) Spreng. Occasional on turfy banks near 

the fresh-water ponds. J. Macoun; H. T. Giissow (E); H. St. 

John, nos. 1,187 and 1,188 (H). 

Fl., Fr.—September. 

H. lacera (Michx.) R. Br. Occasional on turfy banks and in the 

wet dune hollows. J. Macoun; H. T. Giissow (E); H. St. John, 

nos. 1,189, 1,190, 1,191, and 1,192 (H). 

Fl.—August. Fr.—September. 

Calopogon pulchellus (Sw.) R. Br. Frequent in the wet dune 

hollows. J. Macoun; H. T. Giissow; H. St. John, nos. 1,193 and 

1,194 (H). 
Fl.—August. 

C. pulchellus (Sw.) R. Br., forma latifolius n. f., foliis oblongo- 

vel elliptici-lanceolatis, 7-11 cm. longis, 1.3-2.8 cm. latis. 

Leaves oblong- or elliptic-lanceolate, 7-11 cm. long, 1.3-2.8 cm. 

wide. 
Nova Scotia: wet dune hollow, Sable Island, Aug. 27, 1913, 

H. St. John, no. 1,195 (type in Gray Herb.). 

Spiranthes Romanzoffiana Cham. In damp boggy spots. 

Found only by J. Macoun (C. no. 22,603). 

Fl.—July. 

SALICACEAE. 

Satrx viMINALIs L. A planted specimen has survived at Life 

Saving Station No. 3, and attained a height of six feet. It showed no 

signs of having fruited. H. St. John, no. 1,196 (H). 

MYRICACEAE. 

Myrica carolinensis Mill. Scattered clumps on the dry dunes. 

J. Macoun; H. T. Giissow; H. St. John, no. 1,197 (H). 

Fr.—August. 

M. cerirera L. Recorded by J. Dwight, Jr. (D. pp. 13 & 42) 

and by J. Macoun (M. p. 218A), but the specimens are undoubtedly 

M. carolinensis. 

BETULACEAE. 

Beru.a PENDULA Roth. Planted in 1901, and one tree surviving 

near Life Saving Station No. 4, although not equalling the Sand 

Grass (Ammophila) in height. H. St. John, no. 1,198 (H). 
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B. atBa L. (B. puspesceNns Ehrh.) Two thousand trees were 

planted in 1901 in Gourdeau Park and a few are still growing there, 

but are not over two feet in height. H. St. John, no. 1,199 (H). 

POLYGONACEAE. 

Rumex Britannica L. Occurring only along the swampy mar- 

gins of the fresh-water ponds extending beyond the eastern end of 

Wallace Lake, near Life Saving Station No. 3. J. Macoun (C. no. 

22,595); H. St. John, no. 1,200 (H) 

Fl.—August. Fr.—September. 

[R. occiDENTALIS Wats. The plant so listed by J. Macoun is 

R. Britannica. 

R. crispus L. Introduced and common near the Life Saving 

Stations, rare elsewhere. J. Macoun; H. St. John, nos. 1,201, 1,202, 

and 1,203 (H). 
Fr.—August and September. 

R. maritimus L., var. fueginus (Phil.) Dusén. See St. John 
Rhodora, xvii. 81 (1915). Abundant cn the brackish beaches of 
Wallace Lake, and appearing as a weed in the gardens through the 
use as a fertilizer of sea-weed collected on the beach of the lake. 
J. Macoun (C. no. 22,549); H. St. John, nos. 1,204, 1,205, 1,206, 1,207, 
and 1,208 (H). 

Fl.—August. Fr—September. 

R. Acerosetta L. Thoroughly established on the drier parts of 
the island, especially near the Life Saving Stations. Mentioned by 
J. Dwight, Jr. (D. pp. 13 & 42). Listed by J. Macoun; and H. T. 
Giissow; H. St. John, no. 1,209 (H). 

Fl.—August. 

Polygonum Raii Bab. Wet dune hollow, possibly brackish. 
Known only from the collection, H. St. John, no. 1,210 (H) 

Fl.—August. 

[P. Fowterr Robinson. The plant so listed by J. Macoun is P. 
aviculare.| 

P. avicuLARE L. Well established near the Life Saving Stations. 
J. Macoun (C. no. 22,599, also as door-weed M. p. 218A); H. St. 
John, nos. 1,211, and 1,212 (H). 

Fl., Fr—August and September. 
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P. tapatuiFotium L. Ina potato field, East End Post, J. Macoun 

(C. no. 22,590). 
Fl., Fr.—July. 

P. wapatTuirotium L., var. PROSTRATUM Wimmer. Brackish 

beach of Wallace Lake near the Main Life Saving Station. H. St. 

John, no. 1,361 (H). Material of this number was distributed 

under an unpublished manuscript name. 

Fl., Fr—September. 

P. scasprum Moench (P. tomentTosum Schrank). <A weed at the 

Main Life Saving Station. H. St. John, no. 1,213 (H). 

Fl., Fr —August. 

P. Hyprorirer L. Introduced around buildings, Main Life Sav- 

ing Station, J. Macoun (C. no. 22,582). 

l., Fr.—August. 

P. Persicaria L. A weed at the Main Life Saving Station. H. 

St. John, no. 1,214 (H). 

Fl., Fr.—August. 

P. hydropiperoides Michx., var. psilostachyum, 

P. hydropiperoidem simulans sed differt ocreolis glabris eciliolatis, 
marginibus ET ae glabris vel glabratis brevioribus, 4-8 
cm. longis, 0.8—2.4 tis. 

iffering from P. g Siow AT which has leaves uneeent at 
least on the midrib and near the margins and often thr oughout, in 
having glabrous eciliolate ocreolae which have scarious transparent 
a and in the pagal or Fass comparatively short leaves, 

To the roe specimen there is a reference in a letter from W. 

N. Suksdorf to Dr. Sereno Watson, dated Oct. 20, 1881. “It is an 

indigenous plant no doubt, very frequent on low bottom lands near 

the Columbia River; perennial, the prostrate stems rooting at the 

joints, the flowering portion mostly ascending.” On the list is a 

note in Dr. Watson’s handwriting, “but bracts not ciliate.” So it 
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appears that Dr. Watson had noticed one of the characters of the 

var. psilostachyum, but he took no action. 

P. Convotvutus L. A weed at the Main Life Saving Station. 

J. Macoun; H. St. John, no. 1,217 (H). 

Fl., Fr—August. 

CHENOPODIACEAE. 

Chenopodium rubrum L. Common on the brackish beach of 

Wallace Lake. J. Macoun; H. T. Giissow; H. St. John, no. 1,218 

(H). 
Fr.—September. 

C. atpum L. A weed at the Main Life Saving Station. J. Ma- 

coun; (also as “lamb’s quarter” M. p. 218A); H. St. John, no. 

1,219 (H). 

Fl.—August. 
A narrow-leaved form is also established at the Main Life Saving 

Station. H. St. John, no. 1,220 (H). 
Fl.—September. 

Atriplex patula L., var. hastata (L.) Gray. Common on the 

wet brackish beach of Wallace Lake. J. Macoun; H. T. Giissow; 
H. St. John, no. 1,221 (H). 

Fr.—September. 

CARYOPHYLLACEAE. 

Spergularia leiosperma (Kindberg) F.Schmidt. See Fernald & 
Wiegand, Rhodora, xii. 162 (1910). Common on the brackish sandy 
beach of Wallace Lake. J. Macoun (C. no. 21,151); H. T. Giissow 
(E); H. St. John, nos. 1,222 and 1,223 (H). 

Fl.—August. Fr. —August and September. 

[S. canapEnsts (Pers.) Don of J. Macoun and H. T. Biss i is S. 
letosperma.| 

SPERGULA ARVENSIS L. A weed at the Main Life Saving Station. 
J. Macoun; H. St. John, nos. 1,224 and 1,225 (H). 

Fl.—August and September. Fr.—September. 

Sagina procumbens L. Frequent in the wet dune _ hollows. 
J. Macoun; H. St. John, no. 1,226 (H); H. S. Glazebrook (H). 

Fl.—June to August. Fr.—July to August. 
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Arenaria lateriflora L., var. typica (Regel) St. John. Turfy 

banks and grass-covered dunes. J. Macoun; H. T. Giissow; H. St. 

John, no. 1,227 (H). 

Fr.—August. 

[A. GROENLANDICA (Retz.) is recorded by J. Dwight, Jr. (D. p- 

14). I searched for this specimen in the Herbarium of the New York 

- Botanical Garden, but could not find it. I strongly suspect the plant 

is A. lateriflora, var. typica.] 

[A. pepLorpEs L. Recorded by J. Dwight, Jr. (D. p. 14) and by 

J. Macoun (M. p. 213A) is probably to be treated as of the var. 

robusta. | 

A. peploides L., var. robusta Fernald. See Rhodora, xi. 114 

(1909). Very abundant at the top of the beaches, on the dry bars 

and sand spits. As is the case with Ammophila, this plant plays an 

important part in the affairs of the island. The terns of three sorts 

which nest on the sand flats, almost invariably place their nests in a 

clump of the Arenaria. From a somewhat unusual cause, a botanist 

finds great difficulty in collecting good specimens of this abundant 

plant. For weeks he can inspect clump after clump of the Arenaria 

and find that in each case there has been an earlier visitor, and a 

very destructive one. This succulent, free-growing plant is the 

choicest fodder of the “gangs” of wild ponies that roam the island, 

and as these total anywhere from two to four hundred ponies, it is 

easy to see how they would make serious depredations on any plant 

growing only in a limited portion of an area of about fifteen square 

miles. Taking the hint from the ponies, I myself tried munching a 

sprig of the Arenaria, and found it of good texture, juicy and with a 

strong but not unpleasant taste resembling that of cabbage. J. 

Dwight, Jr. (D. p. 14); J. Macoun; H. T. Giissow; H. St. John, 

no. 1,228 (H). 

Fr.— August. 

STrELLARIA GRAMINEA L. A weed, established at the Main Life 

Saving Station. J. Macoun; H. St. John, no. 1,229 (H). 

Fl., Fr.—August. 

 §. mepra (L.) Cyrill.. A weed, thoroughly established at the 

Main Life Saving Station. J. Macoun (C. no. 21,154); H. St. John, 

no. 1,230 (H). 

Fl., Fr—July and August. 
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|S. mepra (L.) Cyrill., ssp. necLecTA Weihe. Theo. Holm, in the 

Ottawa Nat. xv. 37-41 (1901), records this from Sable Island, basing 

it on J. Macoun’s collection (C. no. 21,154). I have examined this 

specimen and can see no justification for separating it from S. media. | 

[S. mepra (L.) Cyrill., var. procera Klett & Richter. Recorded 

in Gray’s Man. ed. 7, 382 (1908), is to be treated as S. media.] 

CERASTIUM VULGATUM L. Established on the dry dunes near the 

Life Saving Stations. J. Macoun; H. St. John, no. 1,231 (H); H. 

S. Glazebrook (H). 
Fl.—June to August. Fr.—August. 

SILENE NocTIFLoRA L. A weed at Life Saving Station No. 3. 

H. St. John, no. 1,232 (H). 
Fr.—September. 

PORTULACACEAE. 

[Mont1a Fontana L. Listed by J. Macoun, but the specimen is 
Tillaea aquatica.| 

PORTULACA OLERACEA L. A weed, observed in the garden of the 
Main Life Saving Station. 

NYMPHAEACEAE. 

Nymphozanthus variegatus (Engelm.) Fernald. See Rhodora, 
xxi. 187 (1919). Abundant in the small ponds which at all times are 
absolutely isolated from the sea. J. Macoun (C. no. 21,142); H. 
St. John, no. 1,233 (H). 

Fl.—July and August. Fr.—August. 

[NupHAR ADvENa Ait. All records from the island are to be con- 
sidered as Nymphozanthus variegatus.] 

RANUNCULACEAE. 

Ranunculus Cymbalaria Pursh. Common on the brackish 
beaches. J. Macoun (C. no. 21,130); H. St. John, no. 1,234 (H). 

Fl., Fr.—July to September. 

[R. Cympaxaria Pursh, var. anptnus Hook. recorded by J. Ma- 
coun. The specimen is better treated as R. Cymbalaria.] 
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R. reptans L. (R. Flammula, var. reptans (L.) Meyer.) Very 

common in the wet dune hollows. J. Macoun; H. T. Giissow; H. 

St. John, no. 1,235 (H). 

., Fr.—August. 

R. repens L. A rare introduction. Found only by J. Macoun 

iC. one. 21,432). 

Fr.—August. 

R. acris L. A weed at the Main Life Saving Station. J. Macoun; 

H. St. John, no. 1,236 and 1,237 (H). 

Fl.—August and September. Fr.—September. 

[THaticrruM piorcum L. Listed by J. Macoun, and H. T. Giissow, 

but the specimens are 7. polygamum, var. hebecarpum.] 

Thalictrum polygamum Mubl., var. hebecarpum Fernald. 

Common on the stable, well vegetated dunes. J. Dwight, Jr. (D. 

p. 13) mentions as one of the weeds “ Thalictrum sp.?”” As there is 

but one species of Meadow Rue growing on the island, and that very 

commonly, we can feel reasonably sure that J. Dwight, Jr., found T. 

polygamum, var. hebecarpum. It is hard to understand, however, 

why he called it a weed. J. Macoun (C. no. 21,134); H.T. Giissow 

(E); H. St. John, no. 1,238 (H). 

Fl.—July and August. Fr.—August and September. 

[T. zmpeLuinum Greene. In the Ottawa Naturalist, xxiv. 30 

(1910) this new species was published, based upon the collection of 

J. Macoun (C. no. 21,134). I have examined the suite of specimens 

collected under this number and feel no hesitation about stating that 

the plant should be treated as 7’. polygamum, var. hebecarpum.| 

Coptis trifolia (L.) Salisb. On the more permanent, grass- 

covered dunes. J. Macoun; H. St. John, no. 1,239 (H); H. S. Glaze- 

brook (H). 
Fl.—June. 

CRUCIFERAE. 

CapsELLA Bursa-pastoris (L.) Medic. A weed at the Main Life 

Saving Station. J. Macoun; (also as “shepherd’s purse” M. p. 

218 A); H. St. John, no. 1,240 (H). 

Fl., Fr.—August. 
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Cakile edentula (Bigel.) Hook. Common on the sea strands 
and along the brackish beach of Wallace Lake. J. Macoun; H. T. 
Giissow (E); H. St. John, no. 1,241 (H). 

r.—August. 

RAPHANUS SATIVUs L. Established at the Main Life Saving Sta- 
tion. H. St. John, no. 1,242 (H). 

Fl.—August. 

BRASSICA ARVENSIS (L.) Ktze. A weed near the Life Saving Sta- 
tions. J. Macoun; H. St. John, no. 1,243 (H). 

Fl.—August. 

SISYMBRIUM OFFICINALE (L.) Scop. A weed near Life Saving 
Station, No. 3. H. St. John, no. 1,244 (H). 

Fl., Fr.—September. 

DROSERACEAE. 

Drosera rotundifolia L. Common in the wet dune hollows and 
on the margins of the fresh-water ponds. J. Macoun; H. T. Gissow; 
H. St. John, no. 1,245 (H) 

Fl., Fr.—August. 

D. longifolia L. In wet sand and bogs, found only by J. Macoun 
(C. no. 21,187). 
Fl.—August. 

CRASSULACEAE. 

Tillaea aquatica L. Forming pure mats at the wet borders of 
the fresh-water ponds. J. Macoun (C. no. 21,156); H. St. John, 
nos. 1,246 and 1,247 (H). 

Fl., Fr—July and August. 
The three collections of this plant from Sable Island show, in the 

same clump, plants which have “nearly sessile” flowers and fruit, 
and other plants bearing nearly sessile flowers in the upper axils and 
peduncled ones in the lower axils. According to our present Ameri- 
can treatments, we should have to recognize in these apparently 
pure clumps two species. An examination of the American material 
of Tillaea Vaillantii Willd. shows that in every known locality T. 
aquatica occurs and occurs more abundantly, that its characters are 
a matter of degree, not strictly definable. Consequently the author 
feels that T. Vaillantii of American authors should be treated as 
identical with T. aquatica. The inference must not be drawn that 
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the author is discounting 7. Vazllantii Willd. of Europe, which is a 

valid and distinct species. 

SAXIFRAGACEAE. 

HypRANGEA PANICULATA Sieb., var. GRANDIFLORA Sieb. From the 

twenty-five planted in 1901, one is still surviving at Life Saving 

Station, No 3. H. St. John, no. 1,248 (H). 

ROSACEAE. 

Pyrus arbutifolia (L.) L. f., var. atropurpurea (Britton) Robin- 

son. Common on the more permanent, well vegetated parts of the 

island. J. Macoun (C. no. 21,174); H. St. John, nos. 1,249 and 

1,250. 

Fr.— August. 

[P. meLanocarpa (Michx.) Willd. Listed by H. 1. Gissow on 

the basis of a field determination. It is doubtless to be considered 

as P. arbutifolia, var. atropurpurea.] 

[FRAGARIA VIRGINIANA Duchesne. Listed by H. T. Giissow on 

the basis of a field determination. The plant was undoubtedly of 

the var. terrae-novae.| 

Fragaria virginiana Duchesne, var. terrae-novae (Rydb.) Fer- 

nald & Wiegand. See Rhodora, xiii. 106 (1911). Common on the 

semi-permanent dunes, and in the turfy hollows. Andrew Le Mer- 

cier in 1753 described the island as looking all “red in summer with 

the large Strawberries.” We must remember, however, that by 

means of this article Le Mercier hoped to sell the island, which was 

then his private property. J. B. Gilpin in 1858 (G. p. 18) mentioned 

the “Strawberries.” Similarly J. C. Taché speaks of “les fraises,”” 

(T. p. 29). J. Dwight, Jr.; J. Macoun (C. nos. 21,172 and 21,182); 

H. T. Giissow; H. St. John, no. 1,251 (H). 

Fl.—June. 

[F. canapensis Michx. recorded by J. Dwight, Jr., is F. virgin- 

tana, var. terrae-novae. 

[PorENTILLA MONSPELIENSIS L. The records of J. Macoun, and 

H. T. Giissow should be for var. norvegica.] 

Potentilla monspeliensis L., var. norvegica (L.) Rydb. Com- 

mon around the margins cf the fresh-water ponds. J. Macoun (C. 

no. 21,176); H. T. Giissow (E); H. St. John, nos. 1,252 and 1,253 

(H) 
Fl., Fr—August and September. 
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P. palustris (L.) Scop. Occasional on the wet pond margins. 
Listed by J. Macoun; H. St. John, nos. 1,254, 1,255, and 1,362 (H). 

Fr.—September. 

P. palustris (L.) Scop. approaching var. parvifolia (Raf.) Fernald 
& Long. See Rhodora, xvi. 10 (1914). Swampy edge of a fresh 
pond, near the east end of Wallace Lake, growing in the same colony 
with P. palustris. H. St. John, no. 1,256 (H). 

Fr.—September. 

P. tridentata Ait. Occasional on the sand dunes. Listed by 
J. Macoun; and H. T. Giissow. H. St. John, no. 1,257 (H). 

Fl.—August. 

P. pacifica Howell. See Rhodora xi. 8 (1909). Abundant along 
the brackish beaches of Wallace Lake. H. T. Giissow (E); H. St. 
John, no. 1,258 (H). 

Fl., Fr—August. 

[P. Ansertna L. Listed by J. Macoun, but is probably P. paci- 
fica.| 

Rubus hispidus L. Known from this area only by a small frag- 
ment collected by J. Macoun (C. no. 21,139 in part) (H). 

Rubus arcuans Fernald & St. John, n. sp., arcuans deinde pros- 
tratus; turionibus aculeis 3-4.5 mm. longis robustis curvatis re- 
trersis valde armatis; foliis plerumque trifoliolatis aliquando quin- 
quefoliolatis vel subquinquefoliolatis; foliolis obovatis acutis vel 
suborbiculatis coriaceis supra nigri-viridibus subtus pallidi-viridibus 
grosse dupliciterque serratis, 3.5-8.5 cm. longis, 2-6.2 cm. latis, 
costa media subter aculeis raris instructa, costis minute pilosis: 
ramis floriferis prostratis; foliis trifoliolatis vel simplicibus; foliolis cori- 
aceis obovatis grosse dupliciterque serratis 2.5-8 cm. longis, 1.5-7 cm. 
latis, costis subter pilosis; inflorescentia racemosa vel compositi- 
racemosa foliosa interrupta, 0.6-3.2 dm. longa; pedicellis 1.5-4 cm. 
longis, densissime pilosis aculeis aliquando glandulis paucis stipitatis 
munitis; sepalis lanceolati-ovatis; petalis albis spatulatis, 7-11 
mm. longis; fructibus globosis. 

Arching and becoming prostrate: canes of the first year thickly 
beset with strong curved retrorse bristles, which are 3-4.5 mm. in 
length: the leaves normally 3-foliolate, but sometimes 5-foliolate 
or imperfectly so; the leaflets obovate with an acute tip or nearly 
orbicular, coriaceous, dark green above, light green beneath, coarsely 
doubly serrate, 3.5-8.5 cm. long, 2-6.2 em. wide; the midrib armed 
beneath with scattered prickles; the veins finely pilose: fruiting 
canes prostrate, with trifoliolate or simple leaves; the coriaceous leaf- 
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lets obovate, pilose on the veins, coarsely and doubly serrate, 2.5-8 
em. long, 1.5-7 cm. wide: the inflorescence an interrupted leafy sub- 
cylindric simple or compound raceme, 0.6-3.2 dm. long; pedicels 
1.5-4 cm. long, very densely pilose, armed with prickles and at times 
with a few stipitate glands; sepals lance-ovate; petals white, spatu- 
late, 7-11 mm. long; fruit globose. 

Prince Epwarp Isianp: dry open soil, Dundee, Aug. 26, 1912, 
M. L. Fernald, Bayard Long, and Harold St. John, no. 7,652 (TYPE 
in Gray Herb.); railroad banks, Mt. Stewart, July 30, 1912, M. L. 
Fernald, E. B. Bartram, Bayard Long, and Harold St. John, nos. 

7,655 and 7,654 (H); Miscouche, Sept. 12, 1909, W. H. Blanchard, 
no. 806 (H). Nova Scorta: Pictou, July 22, 1907, C. B. Robinson, 

no. 574 (H). Saste Istanp: July 24, 1899, J. Macoun (C. no. 21,193 

in part); sprawling among Ammophila on sand dunes, Aug. 26, 1913, 

H.S 9 (H). Massacuusetrs: damp dune hollows 

east of Race Point Life Saving Station, Provincetown, August 2, 1919, 

Fernald & Long, no. 18,585. 
Rydberg cites with some doubt the Macoun nos. 21,183 and 

21,193 from Sable Island as Rubus nigricans X recurvans, Bull. Torr. 

Bot. Cl. xlii. 476 (1915); and on the following page he cites no. 

21,193 as Rubus nigricans x procumbens. On p. 478 he cites the C. 

B. Robinson no. 574 as Rubus hispidus x nigricans. 

An anonymous writer reports “blackberries” on Sable Island 

(All the Year Round, lx. 521, 1890). : 

This species of the Maritime Provinces and Cape Cod differs from 

R. tardatus Blanchard by having broadly obovate more corlaceous 

leaflets, abundant strong prickles, densely villous and ordinarily 

glandless but bristly pedicels; instead of the broadly lanceolate 

leaflets tapering to each end, the less numerous weaker prickles, 

species; from : 

at the base and broad obovate bluntly serrate dark green coriaceous 

tially glandless pedicels; from R. hispidus L. by its much coarser 

habit, strong prickles, larger leaves, and its more elongate coarser 

inflorescence with larger corolla and larger seeds (averaging 3 mm. 

in length), the comparatively delicate R. hispidus having fine weak 

prickles and more rounded smaller leaflets and small fruits with seeds 

averaging 2 mm. in length. 

Fl., Fr—August. 

Rosa virginiana Mill. Very common on the more stable sand 

dunes throughout the island. “The wild rose” is mentioned by 

J. B. Gilpin (G. p. 18). J. C. Taché says, “La plus belle plante 

d’ornement est le rosier sauvage, qui vient a merveille, sur cette 
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terre si souvent enveloppée de brouillards et visitée par les orages”’ 

(T. p. 29). J. Macoun; H. T. Giissow; H. St. John, no. 1,260 (H). 

Fr—August and September. 

[R. nitmpa Willd., is a tentative determination put on material 

in young leaf collected by J. Dwight, Jr. (D. p. 13). The plant is 

doubtless R. virginiana.] 

LEGUMINOSAE. 

Cytisus scopartus (L.) Link. In 1901 there were planted 

1,000 bushes of this species. In 1913 there was to be seen but one 

small clump which still survived in Gourdeau Park. H. St. John, 

no. 1,261 (H). 

TRIFOLIUM PRATENSE L. A _ weed, wal established around the 

Life Saving Stations. J. Dwight, Jr. (D. p. 12) states that this 

species has “been cultivated near the stations.” H. T. Giissow; 

H. St. John, no. 1,262 (H). 

Fl.—August and September. 

T. REPENS L. Dry sand flats and pond shores. An anonymous 

writer who visited Sable Island in 1851 says, “In the neighbourhood 

of the chief residence, where white clover and other grasses have been 

sown, so luxuriant is the yield that over 100 tons of hay are made 

annually” (Leisure Hour, xxx. 433, 1881). 
J. Dwight, Jr., (D. p. 12) in referring to this species says, “ Man’s 

influence: has been at work on the island for so many centuries that 
it is almost impossible to draw the line between indigenous species, 
if such there be, and those artificially introduced.” This species 
grows particularly on the dry sands near the Life Saving Stations 
and along the shores of the adjacent ponds where the cattle and the 

domesticated ponies browse continually, and because of this it seemed 
to the writer that the White Clover was one of the species that was 
obviously introduced. Listed by J. Macoun (also as “white clover,” 
M. p. 218A); H. St. John, no. 1,263 (H). 

Fl., Fr—August. 

T. HyBRipuM L. A garden weed. Listed by J. Macoun; H. St. 
John, no. 1,264 (H). 

Fl., Fr.—September. 

Lathyrus maritimus (L.) Bigel. Very abundant all over the 
island, and an able ally of the Sand Grass in its perpetual defensive 
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against the eroding forces that threaten to destroy the island. In 

1633 John Rose reported, “store of wild peas” (Winthrop, John: His- 

tory of New England from 1630 to 1649, ed. James Savage 1. 162, 1825). 

Writing in 1753 Andrew Le Mercier (L) says of the island, “It 

hath abundance of Wild or Beach Pease, which fatten the cattle very 

well.” In 1766 and 1767 Joseph Frederick Wallet Des Barres 

found “wild pease” (Atlantic Neptune i. 68, 1777). Seth Coleman 

in 1801 found the “wild Pea” (Rept. on Canadian Archives 91,1895). 

Joseph Howe, in 1851, “was agreeably surprised to find it covered, 

for nearly its whole length of five and twenty miles, with natural 

grass and wild peas” (Append. to Journ. cf House of Assembly of 

N. S. 161, 1851). The “wild pea” is mentioned by J. B. Gilpin, 

1858 (G. p. 18). J. C. Taché mentions the abundance of the “ Len- 

tille du Canada, qu’on nomme ici ‘pois sauvages’” (T. p. 29). 

J. Dwight, Jr. (D. p. 13) lists this with Gnaphalium sp. and calls 

them both weeds! Macoun says (M. p. 215A), “This one species 

of grass [Ammophila arenaria] with the wild pea (Lathyrus maritimus) 

constitutes the bulk of the wild hay cut for winter fodder and the 

winter pasturage of the wild horses.” Listed by J. Macoun and 

H. T. Giissow. H. St. John, nos. 1,265 and 1, 266 (H). 

Fl., Fr.—August. 

{L. patustris L. of J. Macoun’s and H. T. Giissow’s list is of the 

var. macranthus. 

L. palustris L., var. macranthus (T. G. White) Fernald. See 

Rhodora, xiii. 50 (1911). Abundant at the swampy or sandy borders 

of the fresh-water ponds. J. Macoun (C. nos. 21,165 and 21,195); 

H. T. Giissow (E); H. St. John, nos. 1,267 and 1,268 (H). 

Fl., Fr—August and September. 

[L. patusrris L., var. yrtirotius (Muhl.) Gray of J. Macoun’s 

list is of the var. macranthus. 

L. palustris L., var. retusus Fernald & St. John, n. var., 

pilosus, caule tenue paulo alato, stipulis lanceolatis seicanettatis 

8-18 mm. longis, foliolis 2-3-jugis spatulatis vel cuneato-ellipticis 

mucronatis retusis 2-4.5 cm. longis, 0.6-1.6 cm. oe citrhis 2-4- 

fidis, 4-floris, 1.2-1.6 cm. longis, legumine 4 cm. lon 

Somewhat pilose throughout: the stem lender, eh winged: 

stipules lanceolate, SS. 8-18 mm . long: leaflets of 2 or 3 

pairs, spatulate or cuneate-elliptic, mucro aoa. retuse, 2—4.5 cm. 

long, 0.6-1.6 cm. wide: ten drils ah developed, 2-4-parted: flowers 

4 in number, 1. 2-1.6 cm. in length: the pod 4 cm. long. 
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Nova Scorta: edge of fresh-water pond, Sable Island, Aug. 21, 
1913, Harold St. John, no. 1,271 (type in Gray Herb.). 

This endemic variety differs from all the other known varieties 

of Lathyrus palustris in having the leaves broadest near the tip, and 

tapering gradually to a cuneate base. 

Fl., Fr—August. 

EMPETRACEAE. 

Empetrum nigrum L. Very abundant on the low undulating 

dunes and sheltered slopes in the more stable parts of the island. 

The juicy, attractively colored, but unpleasantly flavored berries 

form a part of the food of the birds that visit the island, especially 

the Curlews. They are sometimes used by the residents of the is- 

land in the manufacture of a slightly alcoholic drink. The berries 

are crushed, then after the addition of sugar or molasses the juice is 

put in a dark air-tight receptacle until the fermentation takes place. 

J. Dwight, Jr. (D. pp. 9 & 12) noticed that a large part of the island 

“is carpeted with the evergreen Crowberry (Empetrum nigrum L.).”’ 

J. Macoun also comments upon its abundance (M. p. 215A, 216A 
& 218A). It is listed by H. T. Giissow. H. St. John, nos. 1,269 and 
1,270 (H). 
Fr.—August and September. 

AQUIFOLIACEAE. 

Ilex verticillata (LL.) Gray. Occasional on the dry slopes of 
shifting dunes. H. St. John, no. 2,041 (H). 

Not observed in flower or fruit. 

ACERACEAE, 

ACER PLATANOIDES L. One sapling surviving at Life Saving 
Station, No. 3. In 1901 in the large planting there were 500 of these 
trees set out. H. St. John, no. 1,272 (H 

RHAMNACEAE. 

us Franeuta L. A few ragged shrubs still surviving at 
Gourdeau Park. None of them exceed 2 feet in height. In 1901 
there were 100 bushes of this set out. H. St. John, no. 1,273 (H). 

MALVACEAE, 

[J. B. Gilpin (G. p. 18-9) in 1858 devotes a single paragraph to 
the flora, beginning with, “A Botanist would give a scientific list of 
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thirty or forty varieties of shrubs and plants.” He mentions ten 

species, closing with the phrase, “and as Autumn heats yellow the 

luxuriant green, the tall, mallow, gay golden rods and wild China- 

asters are swept by the heaving gales.”’ J. C. Taché (T. p. 28-9) 

in 1885 refers to eight of these ten species in a passage which is noth- 

ing but a free translation from Gilpin. For instance Taché begins 

with, “La Flore des Sablons n’a point été complétement cataloguée: 

on a dit qu’un botaniste pourrait y observer trente a quarante espéces 

ou variétés; * * * * Ces deux plantes fourragéres, auxquelles 

s’adjcignent la verge d’or, la mauve et des autres espéces * * * ” 

Taché, it will be seen has taken Gilpin’s “ tall, mallow,” literally 

and records it definitely as, “la mauve.”  Gilpin’s sentence, as it 

stands, is inconsistent, for if there were no comma after “tall,’’ it 

would be clear that he wished to record some tall mallow. As it is, 

he seems to be setting off by commas a series of adjectives all quali- 

fying “golden rods,” and we may perhaps interpret “ mallow”’ as 

a misprint for “mellow.”” No one of the four naturalists to visit 

Sable Island has found anything that could be called or mistaken 

for a “tall, mallow.” Consequently, it seems better to drop this 

record as a probable error.] 

GUTTIFERAE. 

Hypericum boreale (Britton) Bicknell. Abundant in the wet 

dune hollows. J. Macoun (C. no. 21,158). Listed by H. T. Giissow. 

H. St. John, nos. 1,274 and 1,275 (H). 

Fl., Fr—August. 

[H. muriiu L. of J. Macoun’s list is H. boreale.| 

H. virginicum L. Occasional in the wet dune hollows and cran- 

berry bogs. J. Macoun (C. no. 21,157); listed by H. T. Giissow,; 

H. St. John, no. 1,276 (H). 

Fl.—July and August. 

VIOLACEAE. 

Viola septentrionalis Greene. Collected only by H. S. Glaze- 

brook, the Station Master of Life Saving Station No. 3. 

Fl.—June. 

[V. opzrova Hill (Blue Violets) is recorded by J. Dwight, Jr. 

(D. p. 13). A search in the Herbarium of the New York Botanical 
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Garden failed to reveal this specimen. It probably is to be re- 

garded as V. septentrionalis. 

V. lanceolata L. Abundant in the wet dune hollows. [Recorded 

by J. Dwight, Jr. (D. p. 13), but the specimens on which this is 

based are V. primulifolia.| Listed by H. T. Giissow. H. St. John, 

no. 1,277 (H). 
Fl—June and July. Fr.—August. 

V. primulifolia L. Rare, on dry sandy banks. Collected by 

J. Dwight, Jr.; H. St. John, no. 1,278 (H). 
Fl.—June to August. 

V. pallens (Banks) Brainerd. Common in the wet dune hollows, 
and along the swampy borders of the fresh-water ponds. 4H. S?. 
John, nos. 1,279, 1,280, and 1,281 (H) 
Fr.—August and September. 

[V. BLanpaA Willd. is listed by H. T. Giissow. The plant on which 
the record is based proves to be V. incognita, var. Forbesii.] 

V. incognita Brainerd, var. Forbesii Brainerd. See Bull. Torr. 

Bot. Cl. xxxviii. 8 (1911). Found only by H. T. Giissow (E); and 
H. 8. Glazebrook (H). 

Fl.—June. Fr—September. — 

ONAGRACEAE. 

Epilobium molle Torr., var. sabulonense Fernald. Rhcdora, 
xx. 31 (1918). Quoting from the original publication “habitu foliis- 
que ut apud formam typicam; caulibus foliisque dense cinereo-pilosis, 
pilis adpressis incurvatis; capsulis cinereo-pilosis valde glandulosis. 

“Habit and foliage as in the typical form: stems and leaves densely 
cinerecus-pilose with appressed incurved hairs: capsules cinereous- 
pilose, copiously glandular. ’’ 
Nova Scotia: swampy edge of fresh-water pond at Life Saving 

Station No. 3, Sable Island, Sept. 9, 1913, Harold St. John, no. 1,282 
(TYPE in Gray Herb.); rare,ina bog at No. 3 Station, Sable Island, 
(1899) John Macoun (C. no. 21,189). 

Fl., Fr—September. 
“The only Epilobium known from Sable Island, 100 miles off the 

coast of Nova Scotia, is a plant collected in 1899 by Prof. John Mac- 
oun and in 1913 secured in quantity by Dr. Harold St. John; and from 



ST. JOHN: SABLE ISLAND. 85 

the observations of both these explorers apparently the only member 

of the genus on the island. The plant in habit, outline of foliage, and 

large flowers, as well as in the characters of its calyx and seeds, ex- 

actly matches the common E. molle Torr. of the mainland, while the 

capsules have the peculiar glandular pubescence which is found upon 

the capsules of E. molle, but in the Sable Island plant much more 

highly developed than is common in mainland specimens. The 
stems and the leaves of the Sable Island plant, however, are 

densely cinereous with appressed and incurved hairs, exactly as 
in E. densum Raf.; E. molle having the stems, leaves, etc., densely 
covered with fine, straight conspicuously spreading pubescence. 

“This Sable Island plant with the technical characters of calyx, pet- 
als, etc., and the glandular pubescence of the capsule, and the exact 
habit and leaf-outline of E. molle, but with the pubescence of the 
leaves and stems exactly as in E. densum would, if found upon the main- 
land, be promptly called a hybrid between those two species. But 
neither of the species has been detected on Sable Island, a region of 
sufficiently limited area to give assurance that the extended explor- 
ations of Macoun in 1899, of Giissow in 1911, and of St. John in 1913, 

when the latter explorer spent four weeks in an intensive study of the 
flora, would have brought to light any other existing member of the 
genus. Upon Sable Island, then, this plant, combining the characters 

_ of two ordinarily distinct species of the mainland, cannot be accepted 

as a hybrid, at least of modern origin. There is, moreover, reason to 

believe that the flora of Sable Island reached that area during the 

late Pleistocene and has been isolated from the mainland flora since 

that time. However long this period may have been, whether es- 

timated by thousands or tens of thousands of years, it has certainly 

been a sufficient time for the Sable Island plant to have become thor- 

oughly fixed in its characters, and even if, many thousands of years 

ago, it may have originated as a hybrid, it has upon Sable Island in- 

-tensified its characters and become a thoroughly constant plant. 

“The case of this plant is exactly comparable with that of E.densum, 

var. nesophilum * * * the peculiar variant of E.densum found upon New- 

foundland and the Magdalen Islands, where no true E. densum is 

found, but in those areas suggesting that it might have originated in 

the long-distant past by the hybridization of E. densum of the South 

and E. palustre of the North. Whether these plants have had such 

an origin is entirely problematical and it may as confidently be argued 
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that they are local developments, which by insular isolation have be- 

come fixed entities, and are really the result of natural selection. 

Whatever the origin of these plants may be, they are now absolutely 

definite and consistent.’”! 

[E. MOLLE Torr., of Macoun’s list is based on one of the plants cit- 

ed above as E. molle, var. sabulonense. 

Oenothera cruciata Nutt. Occasional on the slopes of the dry 

dunes. J. Macoun (C. no. 21,193 in part); H. St. John, no. 1,283 

(H). 
Fl.—July and August. Fr.—August and September. 

[O. Oaxestana Robbins. The material so reported by J. 
Macoun, (C. no. 21,193) is in part O. cruciata, in part O. muricata.] 

O. muricata L. Common on the slopes of the dry dunes. Col- 
lected by J. Macoun (C. nos. 78,527, and 21,193 in part); H. St 
John, nos. 1,284 and 1,285 (H). 

Fl., Fr.—August. 

HALORAGIDACEAE, 

Myriophyllum tenellum Bigel. Very abundant and forming 
solid bands submersed or emersed at the borders of the fresh-water 
ponds. Dr. A. H. MacKay in Trans. N. S. Inst. Sci. x. 320 (1900) 
mentions specimens found by J. Macoun. Listed by J. Macoun, 
and H. T. Giissow. H. St. John, nos. 1,287, and 1,288 (H). 
Fl—July and August. Fr—September. 

Hippuris vulgaris L. In the swampy margins of a few of the 
larger and more permanent fresh-water ponds. Listed by J. Ma- 
coun; and H. T. Giissow. H. St. John, no. 1,289 (H). 

Fl., Fr.—August. 

UMBELLIFERAE. 

Ligusticum scothicum L. One single clump observed near the 
brackish margin of Wallace Lake. H. St. John, no. 1,290 (H). 

Fl., Fr.—August. 

Coelopleurum lucidum (L.) Fernald. (C. actaeifolium (Michx.) 
C.&R.) Infrequent on the slopes of the turf-covered dunes. Listed 
by J. Macoun; and H. T. Giissow. H. St. John, nos. 1,291, 1,292, 
and 1,293 (H). 

Fl., Fr—September. 

1 Fernald, I. c. 30-31. 
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Pastinaca sativa L. Planted in the garden of the East End 

Lighthouse. H. St. John, no. 1,294 (H). 

Fr.—September. 

Daucus Carota L. A weed in the garden at Life Saving Station 

No. 4. H. St. John, no. 1,295 (H). 

Fl.—September. 

CORNACEAE. 

Cornus canadensis L. This species has been observed and col- 

lected only by J. Dwight, Jr. (D. pp. 13 and 42). 

ERICACEAE. 

CALLUNA vuLGaRris (L.) Hull. Adventive but not well established, 

growing on the sheltered turf-covered slopes of the dunes. When 

J. Macoun visited Sable Island in 1899, he did not find Calluna. 

H. T. Giissow in 1911 collected it and noted, “found about 14 mile 

west of Marconi Station, 3 solitary clumps and 1 solitary clump 10 

miles East, close to No. 3 Station.” In 1913, during my visit, only 

two clumps were observed, both being in Gourdeau Park, the locality 

near the Marconi Station mentioned by Giissow. It will be noticed 

that the first records of Calluna on the island come after the year 

1901, when the large forestry planting was done. The trees were in 

greater part imported from a French nursery and Mr. R. J. Bouteil- 

lier, at that time Superintendent of the island, tells me that al- 

though Calluna was not included in the list of imported plants, it 

sprang up soon after near them, and was in all probability used for, 

or carried in, the protective packing around the trees. Collected 

by H. T. Giissow (E); and H. St. John, no. 1,296 (H). 

Fl.—August and September. 

Vaccinium pennsylvanicum Lam. Very abundant on the low 

turf-covered dunes and undulating barrens. In 1766 and 1767, J. 

F. W. Des Barres observed “blueberries—&c., in their season” 

(Atlantic Neptune, i. 68,1777). J. B. Gilpin writing in 1858 re- 

marks that “blueberries * * * arein abundance” (G. p. 18). 

J. C. Taché mentions, “On y trouve, en fait des fruits, * * * les 

bluets” (T. p.29). J. Dwight in 1895 reports this species in blossom 

the second week of June (D. pp. 13 and 42). Listed by J. Macoun 

(also M. p. 218A); and H. T. Giissow. H. St. John, no. 1,297 (H). 

Fl—June. Fr.—September. 
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V. macrocarpon Ait. Very abundant in most of the wet dune 

hollows. The cranberries form the only crop produced on the island 

that is of any importance. From 50 to 200 barrels are picked and 

exported every year. J. F. W. Des Barres reported that in 1766 

and 1767 he found, “hollows and ponds of fresh-water, the skirts 
of which abound with cranberries the whole year” (Atlantic Nep- 
tune, i. 68, 1777). Joseph Howe in 1851 found that “ Cranberries 
of Large size, and fine flavour, grow in abundance on Sable Island. 

A few barrels of these are generally picked in the autumn, but the 
cranberry, as a source of income, or a means of employment, has 
scarcely ever been thought of by our people” (Append. to Journ. 
of House of Assembly, Prov. of N. S. 161, 1851). J. B. Gilpin 
recorded in 1858 that “cranberries are in abundance (G. p. 18). 
J. C. Taché mentions that, “on y trouve, en fait des fruits, * * * 
les atocas.” “Les atocas y abondent et constituent un objet 
d’exportation, dont la valeur annuelle s’éléve A quelques cen- 
taines de piastres,” (T. p. 29). J. Dwight, Jr. (D. p. 13) speaks of 
the abundance of “Cranberries (Schollera macrocarpa (Ait.)).” 
They are also included in the lists of J. Macoun (also M. p. 215A 
.& 216A); and H. 7, Giissow. H. St: John, no 1,298 (H). 

Fr.— August and September. 

[V. Oxycoccus L. The only record for this species is by Capt. 
Fawson in his report, October 15, 1801 (see Murdoch, Beamish: 
Hist. of Nova-Scotia ii. 6, 1866), where he refers to it by the common 
name, “bogberries.”’ He mentions both “bogberries” and “ cran- 
berries,” so he is apparently intending to distinguish between the 
two, but as there are no other records of the former from the island 
and no specimens, this record needs confirmation.| 

PRIMULACEAE. 

Lysimachia terrestris (L.) B.S. P. Occasional in the wet dune 
hollows. Listed by J. Macoun; and H. T. Giissow. H. St. John, 
nos. 1,299, and 1,300 (H). 

Fl.—August. 

Trientalis borealis Raf. (7. americana (Pers). Pursh). Com- 
mon on the turf-covered dunes and barrens. Listed by J. Macoun. 
H. St. John, nos. 1,301 and 1,302 (H); H. S. Glazebrook (H). 

Fl.—June. 
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Centunculus minimus L. Locally found on bare sand flats 
which are occasionally flooded by the sea. J. Macoun (C. no. 22,544); 
H. St. John, no. 1,303 (H). 

Fl., Fr.—August. 

GENTIANACEAE. 

[SABBATIA CHLOROIDES Pursh. “The chief annual is of southern 
extraction.”” The material on which this record of J. Macoun’s 
(M. p. 218A) is based is Centaurium umbellatum.] 

Bartonia iodandra Robinson, var. sabulonensis Fernald, n. 
var., a forma typica recedit floribus numerosis (4-30), ramibus saepe 
dichotomis, pedunculis valde clavatis, calyce valde fisso lobis pler- 
umque distinctis. 

Differing from the typical form in its more numerous (4-30) 
flowers; the branches often dichotomous; peduncles more clavate; 
calyx deeply cleft, the lobes mostly distinct. 

Nova Scotia: swampy edges of fresh ponds, Sable Island, August 
30 and September 12, 1913, H. St. John, nos. 1,306, 1,307 (TYPE in 
Gray Herb.). 

Fl.—August and September. Fr.—September. 

In typical Bartonia iodandra of Newfoundland and Cape Breton 

the 1-7-flowered plants have simple branches and the peduncles are 

more filiform. The calyx in all the Newfoundland and Cape Breton 

material (examined from eight regions) is cleft only 24 to 34 to the 

base, the tube being 1-2 mm. long and nerveless. The Sable Island 

plant with usually more numerous flowers on often forking branches 

rarely has a definite calyx-tube, most of the material showing the 

calyx with lobes distinct essentially to the base, the margins of the 

outer lobes decurrent down the peduncle. In this character the 

Sable Island plant approaches the more southern B. virginica (L.) 

B SP. and B. paniculata (Michx.) Robinson, in both of which the 

calyx-lobes are essentially distinct. In those more southern yellow- 

ish-stemmed plants, however, the yellowish-green calyx-lobes and 

the usually yellowish leaves are firm and subulate and the yellow 

corolla is at most 5 mm. long. The Sable Island plant has the leaves 

scattered or alternate as in B. paniculata but, like those of B. iodandra, 

they are ovate to oblong-lanceolate, bluntish and purple. The stem 

likewise is purple, the calyx-lobes flat and thin, ovate to oblong- 

lanceolate, and the mature petaloid whitish corolla 5-6 mm. long, all 

characters of B. iodandra. The anthers of B. iodandra are generally 
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purple though sometimes becoming yellowish; those of var. sabulo- 
nensis at first purple, but in maturity, becoming yellow like those of 
the more southern species. On Newfoundland and Cape Breton 
B. iodandra is in flower through August, but the Sable Island plant 
is some weeks later, the material collected August 30, being only in 
bud. 

Combining the color, foliage, and most of the flower-characters 
of B. sodandra with the habit and more deeply cleft calyx of B. 
paniculata, the Sable Island plant presents an interesting transition. 
B. paniculata is characteristic of the Coastal Plain from Louisiana 
to southeastern Massachusetts, rarely extending to southernmost 
Maine. B. codandra in typical development is confined to Cape 
Breton and Newfoundiand; and the transitional plant to the isolated 
Sable Island, one of the last remnants of the ancient continental 
shelf which extended from southern New England to the Newfound- 
land banks. It would thus seem probable that the widely distrib- 
uted southern B. paniculata originally spread northward on the 
continental shelf, becoming modified toward the North, the Sable 
Island plant still retaining some distinctive paniculata-characters, 
which have disappeared from the more northern and further isolated 
B. iodandra of Cape Breton and Newfoundland. 

Menyanthes trifoliata L. “Quite rare, in ponds at No. 3 sta- 
tion.” Found only by J. Macoun (C. no. 22,541). 

Centavrium umbellatum Gilib. Very common in the wet 
dune hollows, and by the wet sandy borders of the fresh-water ponds. 
Not near the Life Saving Stations or the Lighthouses and not giving 
any indication of being introduced. This species has been known 
in North America for a long time, but it has universally been treated 
in botanical manuals as an introduced plant. This seems to be 
the true explanation in the greater number of the cases, such as the 
record from Concord, Massachusetts,! A.W. Hosmer reporting it “found 
at Concord in 1890, not seen since.” _ The species is occasional 
in the State of Michigan, but there it also seems to be anintroduction. 

There is, however, a station near Oswego, New York, which has 
been known for nearly a hundred years. In 1833 Beck reported,? 

1As Erythraea Centaurium Pers., Rhodora i. 224 (1899). 
*As Erythraea Centaurium Pers., Beck, L. C.: Bot. of N. and Middle States, 

242 (1833). 
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“T have specimens of this plant which were found near Oswego, N. Y., 
by the Rev. David Brown of Lockport. It is apparently indigenous.” 
In 1865, J. A. Paine commented,! “ Meadows and pastures, Oswego, 
two miles northward near the Lake shore; two or three miles south 

of the city and east of the river, borders of woods. Local.” The 

evidence presented by the collectors and the field observers would 

certainly tend to indicate that in this case, at least, the plant was a 
native. In this connection the form of the successive records of 
the species from Sable Island is illuminating. The plant seems first to 

have been recorded from Sable Island (under the name E[ryTHRAEA] 

CENTAURIUM Pers.) in Macoun’s Catalogue, ii. 342 (1890): “Sandy 

wastes on Sable Island off the coast of Nova Scotia. Collected July, 

1870. (Mrs. Almond).”’ This record now appears in Gray’s Manual? as 

“Waste grounds, N. S.;” in Britton and Brown’s Illustrated Flora,’ 

“In waste places, Nova Scotia—Naturalized from Europe.” Now 

“sandy wastes” on Sable Island are not “waste places;” they are in 

the strictest sense the sand dunes, and not a habitat in which the 

plants could be assumed to be introduced. 

Collected by J. Macoun (C. no. 22,543); and by H. r. Giissow 

(E); H. St. John, nos. 1,304, and 1,305 (H). 

Fl.—August and September. Fr.—September. 

CONVOLVULACEAE. 

Convolvulus sepium L. Abundant on the slopes of the dry 

dunes, where the stems intertwine for great distances between the 

culms of Ammophila and Lathyrus maritimus, helping in the formation 

of the dense tangles in the more sheltered places. Listed by J. 

Macoun. H. St. John, nos. 1,359 and 1,360 (H). 

Fl., Fr —September. 

BORAGINACEAE. 

Lapruta EcuinaTa Gilib. A single adventive specimen found 

near the Main Life Saving Station. H. St. S cata no. 1,308 (H). 

Fl.— August. 

1As Erythraea Centaurium noi Paine, J. A.: Cat. of Pl. Found in Oneida 

Co., and Vicinity, 64 (116) (1865 
2Robinson, B. L., and ase M. L.: Gray’s Manual, ed. 7, 656 (1908). 
5A Centaurium Centaurium (L.) W. F. Wight, Britton and Brown: IIL. 

FL, ed. 2, iii. 2 (1913). 
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LABIATAE. 

Teucrium canadense L., var. littorale (Bicknell) Fernald. 
Observed only on the turfy shores of the fresh-water ponds near the 
eastern end of Wallace Lake. H. St. John, no. 1,309 (H). 

Fl.—September. 

Gateopsis Terrauit L., var. BirtpaA (Boenn.) Lejeune & Court- 
ois. A weed at the Main Life Saving Station. H. St. John, no. 
1,310, (H). 

Fl., Fr.—September. | 

[Lycorvs untFLorus Michx: Listed by J. Macoun and H. T. 
Giissow. These collections are undoubtedly of the following variety.] 
Lycopus uniflorus Michx., var. ovatus Fernald & St. John, n. 

var., foliis sessilibus vel brevi-petiolatis ovato-lanceolatis vel del- 
toideo-ovatis grosse serratis, dentibus 4-6 acris prorsum vergentibus. 

Leaves sessile or short petioled, ovate-lanceolate or deltoid-ovate, 
coarsely serrate with 4-6 sharp teeth which point directly forward. 
Nova Scotia: wet dune hollow, Sable Island, August 15, 1913, 

H. St. John, no. 1,311 (type in Gray Herb.); Canso, August 17, 
1900, J. Fowler, in part (H). Onrgcon: Sullivan’s Gulch, Portland, 
July 14, 1902, E. P. Sheldon, no. 10,888 (H). 

Mentha arvensis L. Observed only on turfy knolls by the shore 
of the fresh-water ponds at the eastern end of Wallace Lake. JH. 
St. John, nos. 1,312 and 1,313 (H). 
Fl.—September. 

[M. canapensis L. of J. Macoun’s list is probably the preceding, 
M. arvensis. 

SOLANACEAE. 

SOLANUM NIGRUM L. A weed thoroughly established in the gardens 
of the Main Life Saving Station. Listed by J. Macoun. Z. 
Giissow (E); H. St. John, no. 1,314 (H). 
Fl.—August and September. F. r.—September. 

Lyctum EvRoPpAEUM L. A few bushes planted and surviving in 
the garden at Life Saving Station No.3. H. St. John, no. 1,315 (H). 

SCROPHULARIACEAE. 

Limosella subulata Ives. See Fernald, Rhodora, xx. 164 (1918). 
Abundant on the brackish beach of, and sand flats near Wallace 
Lake. Listed by J. Macoun. H. St. John, no. 1,316 (H). 

Fl., Fr.—August. 
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Agalinis paupercula (Gray) Britton, var. neoscotica Pennell & 
St. John, n. comb., Gerardia neoscotica Greene, Leaflets of Bot. Ob- 
serv. and Crit. ii. 106-7 (1910). Greene’s type, collected by himself 
at Middleton, Nova Scotia, has been examined by Dr. Pennell and 

myself and we feel that it and the Sable Island plant belong in the 
same category. The var. neoscotica differs from A. paupercula in 
being only 1—2.5 dm. in height, in having the leaves broader, being 
broadly linear, 1-3 cm. long and 1.5-4.5 mm. wide; the lobes of the 
calyx are unusually long, 3-8 mm. and of unequal length; the corolla 
lobes are scarcely at all spreading; the anther sacs are glabrous. 

Common in the wet dune hollows. J. Macoun (C. no. 22,576); 

H. St. John, nos. 1,317 and 1,318 (H). 
Fl., Fr.—August. 

[GeRARDIA PAUPERCULA (Gray) Britton of J. Macoun’s list is 

Agalinis paupercula, var. neoscotica.] 

Euphrasia purpurea Reeks, var. Randii (Robinson) Fernald 

& Wiegand. Common in the boggy dune hollows. H. St. John, 

no. 1,319 (H). 
Fl., Fr—August. 

Euphrasia americana Wettst. Listed by H. T. Giissow. 

Rhinanthus Crista-galli L. Common on the drier, turf-covered 

dunes. Collected by J. Macoun (C. no. 22,577); H. T. Giissow (E); 

H. St. John, no. 1,320 (H). 

Fl—July. Fr—July and August. 

[R. optonerroutus Fernald of J. Macoun’s list is R. Crista-galli 

L.] 
LENTIBULARIACEAE. 

Utricularia cornuta Michx. Found only by J. Macoun (C. no. 

22,574). 

Fl—July. 
PLANTAGINACEAE. 

PLantTaco Masor L. Listed by H. T. Giissow. 

P. major L., var. intermedia (Gilib.) Dene. Brackish beaches 

of Wallace Lake. Listed by J. Macoun. H. St. John, no. 1,321 
u 

Fl., Fr—August. 
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P. decipiens Barneoud. Common on the brackisb beaches of 
Wallace Lake and the brackish ponds. Listed by J. Macoun; and 
H. T. Giissow. H. St. John, no. 1,322 (H). 

Fl., Fr—August. 

RUBIACEAE. 

Galium trifidum L. Very common in the wet dune hollows and 
along the swampy borders of the fresh-water ponds. J. Macoun 
(C. no. 81,150); H. T. Giissow (E); H. St. John, no. 1,324 (H). 

Fl., Fr.—August and September. 

[G. rivcrortum L., of J. Macoun and H. T. Giissow is G. trifi- 
dum. 

G. Claytoni Michx. In the wet dune hollows. H. St. John, no. 
1,323 (H). 

Fl., Fr.—August. 

Mitchella repens L. Uncommon and local, on turf-covered 
dunes. J. Dwight, Jr., records this (D. p. 13). Listed by J. Ma- 
coun; and H. T. Giissow. H. St. John, no. 1,325 (H). 

Fr.—August. 

CAPRIFOLIACEAE. 

Lonicera caerulea L., var. calvescens Fernald & Wiegand, Rho- 
dora, xii. 210 (1910). On the turf-covered dunes. Collected by 
J. Dwight, Jr.; and J. Macoun (C. no. 22,491). 

Not observed in flower or fruit. 

Linnaea borealis L., var. americana (Forbes) Rehder. Creep- 
ing between the stems of the prostrate Junipers and Empetrum where 
they form a thick turf on the low dunes. Listed by J. Macoun; 
and H. T. Giissow. H. St. John, no. 1,326 (H). 

Not observed in flower or fruit. 

Viburnum cassinoides L. Occasional on the turf-covered dunes. 
J. B. Gilpin wrote in 1858 (G. p. 18), “The usual shrubs are dwarft 
to a few inches; * * * [the] low with-wood would not afford a 
riding cane.” Listed by J. Macoun; and H. T. Giissow. H. St. 
John, nos. 1,327 and 1,328 (H). 

Not observed in flower or fruit. 
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CAMPANULACEAE. 

Lobelia Dortmanna L. Abundant along the wet margins of the 
fresh-water ponds. Listed by J. Macoun. H. St. John, no. 1,329 
(H) ; ‘ 

Fl., Fr.—August. 

COMPOSITAE. 

Solidago sempervirens L. Common in all of the drier parts of 
the island, especially so along the North, and the South Ridge, which 
are ranges of dunes close to and parallel with the sea beaches. J. B. 
Gilpin in 1858 (G. p. 19) remarked upon the “ gay golden rods.” 
J. C. Taché mentions “la -verge d’or” (T. p. 29). Collected by 
J. Macoun (C. no. 22,535); and H. T. Giissow (E); H. St. John, 
nos. 1,330-1,334 (H). 

Fl.—September. 

Aster novi-belgii L. Very abundant on the dry dunes, or even 
at the swampy borders of the fresh-water ponds. J. B. Gilpin (G. 
pp. 18-9) in 1858 noted, “ As autumn heats yellow the luxuriant green, 
the tall, mallow, gay golden rods and wild China-asters are swept 
by the heaving gales.” Collected by J. Macoun (C. no. 22,502); 
H. T. Giissow (E); H. St. John, nos. 1,335-1,339 (H). 

Fil.—Middle of August to September. 

A. novi-belgii L., var. litoreus Gray. Occasional at the edge of 
the brackish ponds. J. Macoun (C. no. 22,502); H. St. John, no. 
1,340 (H). 

[ANAPHALIS MARGARITACEA (L.) B. & H. of J. Macoun and pre- 
sumably of H. 7. Giissow is the following var. subalpina.] 

Anaphalis margaritacea (L.) B. & H., var. subalpina Gray. 
Very common on the dry dunes and barrens. J. Macoun (C. no. 
22,515); H. St. John, no. 1,341 (H). 

Fl.—August. 

Gnaphalium obtusifolium L. (G. polycephalum Michx.) 
Abundant on the dry dunes and barrens. J. Dwight’s mention 
(D. p. 13) of “Gnaphalium sp?” which he dubs a weed should prob- 
ably be referred here. Listed by J. Macoun. H. T. Giissow (E); 
H. St. John, nos. 1,342 and 1,343 (H). 

Fl., Fr.—August and September. 
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G. uLicinosum L. A weed well established at the Main Life 
Saving Station. Listed by J. Macoun. H. St. John, no. 1,344 (H). 

Fl., Fr.—August. 

RvupBEcKIA HIRTA L. A weed collected by J. Macoun (C. no. 
23,439) in 1899 but not observed by the subsequent botanical col- 
lectors. 
Fl.—August. 

Bidens frondosa L. Listed by J. Macoun. 

B. connata Muhl., var. petiolata (Nutt.) Farwell. See Fernald, 
Rhodora, x. 200 (1908). Infrequent, at the borders of fresh-water 
ponds. H. T. Giissow (E); H. St. John, no. 1,345 (H). 

Fl., Fr—September. 

[B. cernva L. of H. T. Giissow‘is B. connata, var. petiolata. | 
[AcuinLEA Mriieronium L. is listed by J. Macoun; and H. T. 

Giissow. The material is probably identical with that collected by 
the author and cited under the following, A. lanulosa.| 

Achillea lanulosa Nutt. Very abundant on the dry dunes and 
barrens. H. St. John, no. 1,346 (H). 

Fl.—August. 

AnTHEMIS Cotuta L. Thoroughly established at the Main Life 
Saving Station. Listed by J. Macoun; H. T. Giissow. H. St. 
John, no. 1,347 (H). 

Fl., Fr.—August. 

CHRYSANTHEMUM LEUCANTHEMUM L., var. PINNATIFIDUM Lecoq 
& Lamotte. A weed at the Main Life Saving Station. H. St. John, 
no. 1,348 (H). 

Fl.—August. ; 

Senecio Pseudo-Arnica Less. Infrequent in the gulches near the 
sea and at the top of the beaches. Listed by J. Macoun; and H. T. 
Giissow. H. St. John, no. 1,349 (H). 

Fl., Fr.—August. 

CrRsIUM ARVENSE (L.) Scop. A weed thoroughly established near 
the Life Saving Stations and spreading. Listed by J. Macoun. H. 
T. Giissow (E); H. St. John, no. 1,350 (H). 

Fl., Fr.—August and September. 
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CicHortum Intysus L. A weed at the Main Life Saving Station. 
Only one plant seen. H. St. John, no. 1,351 (H). 

Fr.—September. 

LEONTODON AUTUMNALIS L. Thoroughly established near the 
Life Saving Stations. Listed by J. Macoun (also mentioned, “fall 
dandelion” M. p. 218A); and H. T. Giissow. H. St. John, no. 1,352 
(H). 

Fl., Fr.—August. 

TARAXACUM OFFICINALE Weber. A weed in the garden at the 
Main Life Saving Station. Listed by J. Macoun. H. St. John, 
no. 1,353 (H). 

Fl., Fr—August. 

SoNcHUS ASPER (L.) Hill. A weed at the Main Life Saving Sta- 
tion. H. St. John, no. 1,354 (H). 

Fl., Fr.—August. 

Prenanthes trifoliolata (Cass.) Fernald. Occasional on all 
the drier parts of the island. Collected by J. Macoun (C. no. 22,522); 
H. T. Giissow (E); and H. St. John, no. 1,355 (H). 

Fl., Fr.—August and September. 

P. nana (Bigel.) Torr. Infrequent on the turf-covered dunes. 
H. St. John, no. 1,356 (H). 
Fl.—August. 

Hieracium scabrum Michx., var. leucocaule Fernald & St. 
John. Rhodora, xvi. 182 (1914). To the present date this variety 
is still an endemic of Sable Island. It occurs scattered over the 
barrens between Life Saving Station No. 3 and the East End Light- 
house. Collected by J. Macoun (C. no. 22,525); H. T. Giissow (E); 
H. St. John, nos. 1,357 and 1,358 (H). 

Fl., Fr—September. 

[H. canapENnse Michx. of J. Macoun’s list is H. scabrum, var. 
leucocaule. 
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List or ABBREVIATIONS. 

(C) = Herbarium of the Canadian Geological Survey. 
(D) = Dwight, Jonathan, Jr.: The Ipswich Sparrow. Mem. Nuttall 

Ornith. Club, ii. 1-56 (1895). 
(E) = Herbarium of the Central Experimental Farm, Ottawa, Canada. 
(G) = Gilpin, John Bernard: Sable Island. 1-24 (1858). 
(H) = Gray Herbarium of Harvard University. 
(L) = Le Mercier, Andrew: The Island Sables. Boston Weekly News 

Letter. February 8 (1753). 
M) = Macoun, John: Sable Island. Ann. Rep. Can. Geol. Surv. n. s. 

xii. 212A-219A (1899 
(P) = eo of the Academy of Natural Sciences of Philadelphia, 

(T) = Taché, Jean Charles: Les Sablons, 1-154 ( 1885). 

New Specigs, VARIETIES, AND Fors. 

Juniperus communis L., var. megistocarpa Fernald & St. John 
Juncus pelocarpus Mos.» ar. sabulonensis St. John 
Calopogon pul-hellus (Sw) R. Br. f., latifolius St. John 
Polygonum hydropiperoides a var. psilostachyum St. John 
Rubus Fernald & St. J 
Lathyrus palustris L., var. settle: Fernald & St. John 
Bartonia iodandra Dobiiees. var. sabulonensis Fernald 
Lycopus uniflorus Michx., var. ovatus Fernald & St. John 
Agalinis paupercula (Gray) Britton, var. neoscotica (Greene) Pennell 
& St. John. 
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TABULAR STATEMENT OF FAMILIES, GENERA, SPECIES, VARIETIES, 

AND ForMS OF THE NATIVE OR ADVENTIVE FLORA. 

Families. 

Genera. Native 
Species. 

Adventive 
Species. 

Adventive 
Varieties. 

Native 
Forms. 
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EXPLANATION OF PLATES. 

PLATE 1. 

1. Juncus pelocarpus E. Mey., var. sabulonensis St.John, n. var. Habit 
sketch from the type, X 2. 

la. Detail of fruit of the type, < 5. 
lb. Seed of the type, X 10. 
2. Juncus pelocarpus E. Mey. Detail of fruit after Buchenau, F.: Jun- 

caceae. Pflanzenreich, iv. fam. 36, f. 84 E (1906). 
3. Polygonum hydropiperoides Michx., var. psilostachyum St. John. Habit 

sketch from the type, X 1%. 
8a. is of inflorescence showing the eciliate ocreolae, from the type, 

4, eee pulchellus (Sw.) R. Br., forma latifolius St. John. Habit 
sketch of the type, X 14. 

5. Polygonum lapathifolium L., var. prostratum Wimmer. Habit sketch 
showing the tip half of one of the prostrate branches, from St. John, no. 
1,361, Sable Island, Nova Scotia, September 4, 1913, x 14. 

5a. Detail of a spike, x 2. 
5b. A single fruit showing the raised anchor-like nerves on the two outer 

sepals, from the above, x 5. 
5c. A mature achene, from the above, 
6. Lathyrus palustris L., var. retusus ARES & St.John. Habit view of 

several median leaves of the type, x \%. 
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PLATE 2. 

7. Rubus arcuans Fernald & St. John. Habit sketch of fruiting branchlet 

of the type, X %. 

7a. Flowering spray drawn from the specimen St. John, no. 1,259 from 

Sable Island, Nova Scotia, x 4. 

7b. Detail of the base of a fruiting pedicel of the type, X 4. 

7c. Sketch of a segment of a first-year cane and a single leaf from the type, 

x %. 
“5 Enlarged view of a portion of a first-year cane of the type, X 2. 

. &. Epilobium molle Torr., var. sabulonense Fernald. Detail of a portion 

of the stem and the base of a leaf showing the appressed pubescence, 

from the type, X 4. 2 

9. Lycopus uniflorus Michx., var. ovatus Fernald & St. John. Habit 

sketch of the type, X 1 

10. Bartonia iodandra Gatien. var. sabulonensis Fernald. Habit sketch 

of the upper half of a plant, from the type, x 1. 

10a. Enlarged view of a single flower, from the type, X 2. 

11. Bartonia iodandra Robinson. Enlarged view of a single flower, drawn 

from M. L. Fernald & K. M. Wiegand, no. 3,913, Birchy Cove, New- 

foundland, Aug. 11, 1910, x 2. 

12. Agalinis paupercula (Gray) Britton, var. neoscotica (Greene) Pennell 

& St. John. Habit view drawn from St. John, no. 1,318, Sable Island, 

Nova Scotia, Aug. 18, 1913, x %. 

12a. Corolla seen from within, drawn from St. John, no. 1,318, X 1. 

12b. Enlarged view of an anther and part of its filament, showing the gla- 
brous line of dehiscence of the anther sacs and the attachment of the 

hairs to the nearer side of the filament, drawn from St. John, no. 1,318, 
x 10. 

13. Hieracium scabrum Michx., var. leucocaule Fernald & St. John. Habit 
sketch of a plant on the type sheet, x %. 

14. Hieracium scabrum Michx. Base of plant showing characteristic 

villous pubescence of the petioles and the base of the stem, drawn from 
the specimen, Ezra Brainerd, Cobble Hill, New Haven, Vermont, Aug- 
18, 1898, x 4. 
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CONTRIBUTIONS FROM THE GRAY HERBARIUM OF HARVARD 

UNIVERSITY.—NEW SERIES, No. LXIII. 

THE GRAY HERBARIUM EXPEDITION TO NOVA SCOTIA, 

1920 

M. L. Fernatp 

(Plate 130) 

Part I. JouRNAL OF THE EXPEDITION. 

Ar first thought Nova Scotia would hardly occur to the student 

of our vascular floras as a particularly inviting field for a summer’s 

_ expedition. The province is one of the longest-settled and most 

visited regions of North America; the area best known to tourists, 

“the Valley” (the valleys of the Cornwallis and Annapolis Rivers), 

being closely cultivated and widely exploited as the “ Evangeline 

Land,” the home of Nova Scotian farms and orchards. The wildest 

region of the province, the northern half of Cape Breton Island, 

geologically, physiographically and floristically very different from 

Nova Scotia proper, has already attracted several discriminating 

collectors and has been carefully treated, from the ecological view- 

point at least, by Nichols,? whose work on the region has been called 

“by far the most important ecological study yet made on the vege- 

tation of northeastern America.”* The veteran Government Natur- 

alist, the late Professor John Macoun, repeatedly collected in all 

parts of the province; and the local botanists who, in Nova Scotia 

1 Read before the New England Botanical Club, February 4, 1921 

- ager The rs of Northern Cape Breton Island, Nova Scotia. Trans. 

Conn. Acad. Arts and Sci. . pp. 249-467 (1918). 

3 tae RuHopora, xxi. a (1919) 
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as almost everywhere else, were more active in the field a generation 

or two ago than at the present period of narrow specialization or 

indifference to the tremendous problems of natural history, have 

published numerous local lists and records, including the Catalogue 

of the Flora of Nova Scotia by Lindsay.t Professor Sommers’s Intro-. 

duction to the latter work gives a pretty strong intimation that there 

is little left to be learned regarding the vascular element of the Nova 

Scotian flora, an impression surely conveyed by the following words: 

“it may be accepted as the most complete sy nopsis of the Nova 

Scotian Flora yet offered . . . . while the P[h]enerogamia ex- 

clusive of Cyperaceae and Gramin[elae are nearly complete, the 

Cryptogamia, exoone Filices. and Lycopodiacleale, are but spar- 

ingly represented.” Furthermore, one of the most acute Nova 

Scotian botanists of recent years, the late Dr. Charles Budd Robin- 

son, has stated that, “In general, the flora of the peninsula and is- 

land is composed of plants which have migrated from the west or 

southwest through New Brunswick;’? the other elements of the 

Nova Scotian flora recognized by Robinson being the introduced 

weeds and, in northern Cape Breton, “a third element, namely, 

species that are beheved st to occur anywhere upon the peninsular 

portion of the province,”’ in illustration of which 8 species are men- 

tioned, some of which, like Habenaria blephariglottis, Aster nemoralis 

and Drosera intermedia, are not only found on the peninsula but are 

there dominant plants over hundreds of square miles of acid bog. 

In fact, Professor L. W. Bailey, in his report on the geology of Yar- 

mouth and Digby Counties had specially commented on “the abund- 

ance of orchids, . The most common species . is 

the ahiletinged eae ‘(Habenaria blephariglotis, Hook). tie ‘It 

would thus seem, that the students of our northeastern flora, desirous 

of spending the summer in the field to the best advantage and re- 

strained by the present state of transportation-facilities and of man- 

power from the exploration of less’ accessible regions of Gaspé, New- 

foundland or Labrador, would be almost wasting time by concen- 

trating on Nova Scotia. 

Nevertheless, outside the very general collections of Professor 

Macoun there exist, in this country at least, comparatively few 

1A. W. H. Lindsay, Proc. and Trans. N. 8S. Inst. Nat. Sci. iv. pt. 2, 184-222 (1877). 

2C. B. Robinson as reported in T (1906). orreya, Vi. 257 

ae Bailey, Geol. Surv. Can. Ann. Rep. n. s. ix. 18M (1898). 
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specimens to represent Nova Scotia; and when a prominent present- 

day Nova Scotian botanist, asked about some critical species he is 

supposed to have discovered, replies that his only available evidence 
is a marginal memorandum in the Manual, it seems time that we 

learn what actually grows in the Province. Furthermore, in spite 

of the rather extreme generalization of Professor Sommers, that 

“The subarctic character of our [Nova Scotian] flora will be observed 

from a study of our list” and the fact that the list has less than forty 

subarctic species and that this and other lists indicate a prevailingly 

Canadian and Alleghenian flora with forests of spruce, larch, fir, 

white pine, red pine, canoe birch, white ash, sugar maple, American 

elm, beech, red oak and hop hornbeam, we had a few indications of 

the presence in Nova Scotia of southern coastal plain plants,—just 

enough to stimulate the imagination. 

The best known example of the very few characteristic coastal 

plain plants which we knew to be in Nova Scotia is Schizaea pusilla, 

the famous Curly Grass of the New Jersey pine barrens and of the 

Newfoundland barrens, an isolated representative in eastern North 

America of a large genus of the tropics and the southern hemisphere. 

Between the pine barrens of New Jersey and Nova Scotia Schizaea 

is quite unknown, although repeatedly sought on Long Island, 

Nantucket and Cape Cod, and in peninsular Nova Scotia its occur- 

rence has rested solely upon a single colony discovered in July, 1879, 

by Mrs. Britton,! whose station was very limited for, as she has 

reported, she “collected . . . nearly all there were” and “ Prof. 

Mackay, of Nova Scotia, has since searched in the locality where I 

found it, but in vain.’? Subsequently Schizaea has been found on 

the barrens of Cape Breton by Nichols, but not on the mainland of 

Nova Scotia. 
Another coastal plain plant, the Inkberry, Ilex glabra, was in 

Lindsay’s Catalogue, on the authority of Sommers, as found at Hali- 

fax; but, with no specimens known from east of Massachusetts, the 

record seemed too doubtful and the species was excluded by Macoun 

in 1883 from Part 1 of his Catalogue of Canadian Plants. In 1886, 

however, Macoun reinstated it, for in the meantime he had himself 

collected it near Halifax and received material from Shelburne. 

1E. G. Knight, as reported in Bull. Torr. Bot. Club, vii. 1 (1880); Gray, Bot 
Gaz. v. 4 (1880). 

f,. G. Britton, Linn. Fern Bull. iv. 18 (1896). 
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Other coastal plain plants in Lindsay’s list are Woodwardia virginica, 

Corema Conradii and our two species of Hudsonia, Nova Scotian 

specimens of which have been well known, and the following for 

which vouchers have been lacking: Cupressus (now Chamaecyparis) 

thyoides, Eriocaulon decangulare, Xyris bulbosa (now X. torta), Juncus 

marginatus, Ilex opaca, Solidago odora and Coreopsis (now Bidens) 

discoidea. 

The latter list has always been treated as based on errors of de- 

termination, although the verification of the occurrence in Nova 

Scotia of Ilex glabra, the fully authenticated occurrence there of 

Schizaea pusilla and the recent discovery there of a single plant of 

the Golden Crest, Lophiola, a genus supposed to reach an isolated 

northern outpost in the pine barrens of New Jersey, have tended to 

render Lindsay’s list less incredible. Furthermore, we must not 

forget that specimen of Ceratiola ericoides Michx.? recorded as long 

ago as 1842 by Edward Tuckerman. — Ceratiola is a monotypic genus 

of shrubs of the Empetraceae, supposed to be restricted to pine barrens 

from South Carolina to Florida and Alabama. But Tuckerman, 

in recording the occurrence in Lambert’s herbarium of Corema Con- 

radii (as Oakesia), said to have come from “ Newfoundland, Cor- 

mack,’’ appended this important note: 

“The small label at the top of the sheet which contains this speci- 

men (apparently not original) reads as follows:— Cistus? from Nova 

Scotia.’ Above has been written by the late Prof. Don ‘Ceratiola 

cericoides [ericoides],’ in the same envelope with a fine and female 

specimen of which plant it is, singularly, placed.’’* 

Whether the Ceratiola actually came from Nova Scotia had, of 

course, long been in doubt, but in view of other pine barren species 

demonstrated to occur there, the shrub was worth keeping in mind. 

Altogether, the list of southern coastal plain plants reported 

from Nova Scotia numbered between 30 and 40, some of them with- 

out vouchers; others, like Schizaea pusilla, Lophiola and Ilex glabra, 

supported by actual modern specimens. They had all been dis- 

covered or reported at scattered intervals and mostly by different 

observers and it seemed apparent that they must be extremely loca 

plants. In view of the occurrence, especially in eastern Newfound- 

1 See Nichols, Ruopora, xxi. 68 (1919). 
2 In this report the authors are included only for a not in Gray’s Man., ed. 7. 

3 Tuckerm. in Hook. Lond. Journ. Bot. i. 445 (184 



1921] Fernald,—Expedition to Nova Scotia 93 

land, of a large coastal plain element,! and the fact that several 
such species, unknown in adjacent New Brunswick and eastern Maine 
are obviously isolated on Nova Scotia as remnants of the flora which 
in the late Pleistocene or even later had lived on the then elevated 
but now submerged continental shelf, it became very evident that not 
only was there plenty of good botanizing left in peninsular Nova 

Scotia but that the region must hold some secrets of profound im- 

portance to a clear understanding of the history of life in eastern 

America. 
And since the least botanized and least cultivated region of the . 

peninsula happens to be the area of highly silicious and mostly acid 

quartzites and slates extending from Digby County around the coast 

via Yarmouth and Shelburne to Halifax, thence on to Canso, consti- 

tuting the “gold-bearing series”’ of the province, and the great 

granite masses which are interspersed through the quartzite area, it 

seemed probable that good results would be obtained by devoting a 

season to these formations. The silicious rocks of the gold-bearing 

series are essentially identical with the Avalonian formation of 

southeastern Newfoundland, where have been found many species 

isolated, some from the South, some from Atlantic Europe. In the 

silicious regions of Cape Cod and of Newfoundland the most fruitful 

habitats have always proved to be the boggy barrens and the pond- 

shores and, upon studying the detailed topographic maps of Nova 

Scotia, it was consequently a most promising sign, to find that in 

the belt of Avalonian and granitic rock there are no fewer than 2,600 

lakes and fresh-water ponds, as well as an endless profusion of bogs, 

savannahs and barrens, vastly more than in the other half of the 

province, where a count shows fewer than 800 lakes. 

There was, therefore, no further doubt about the region to be 

explored and a summer’s campaign was made possible through the 

liberal support of such generous friends as Colonel John E. Thayer 

and Mr. Walter Deane and the cooperation of Dr. William McInnes, 

Directing Geologist of the Geological Survey of. Canada, and of Mr. 
R. R. Farrow, Canadian Commissioner of Customs. Through the 
helpful interest of Professor-Kenneth G. T. Webster of Harvard 
University and his brother, Dr. Charles Webster of Yarmouth, a 
suitable home with a dry barn was secured in the latter town and, 

1See Fernald, Ruopora, mee 135-162 (1911); Am. Journ. Sci. ser. 4, xl. 17 (1915); 

Am. Journ. Bot. v. 238 (19 
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as it seemed quite appropriate that the flora of New Scotland should 

interest botanists of New England, invitations were sent to a num- 

ber of members of the New England Botanical Club to join for such 

time as they could during the summer in making as complete a sur- 

vey as possible of the vascular flora of western Nova Scotia. Alto- 

gether there were eight in the party,' though not all at one time. 

5000 sheets of drying paper, nearly as many corrugated “ ventilators,” 

a large stock of white pressing paper, seven large collecting boxes, 

ten presses, a bushel of flake naphthaline (to keep out mold and 

. hasten drying of “soggy” specimens) and the other necessary equip- 

ment (to the extent of 16 heavy freight boxes) were shipped from 

the Gray Herbarium to Yarmouth, where they are entered as con- 

signed by “Messrs. Grey, Hubanning & Co., Boston;” and on July 

1st four members of the party left Boston. I was slightly delayed in 

starting and saw Bissell, Long and Linder leave on the early-morning 

train without me, to be joined en route by Pease. Their first landing 

in Nova Scotia was at Digby, where, waiting for the train to Yar- 

mouth, they made the acquaintance of the village weeds and col- 

lected for the first time the beautiful Ladies’ Mantle, Alchemilla 

vulgaris,? afterward found to be one of the most obnoxious though 

handsome weeds of western Nova Scotia; Sedum stoloniferum, then 

only in bud, but later, when its pink petals were expanded, seen 

along several roadsides around the coast as far as Barrington; and 

Silene gallica, a somewhat unusual ballast weed. On the marshes 

Puccinellia maritima? was in fine condition, a characteristic plant of 

Massachusetts marshes, afterward found to be very generally dis- 

tributed on the coast of Nova Scotia. 

When I arrived on July 6 at Mrs. Frank Davis’s, where we had 

most comfortable and home-like quarters, presses of specimens were 

out-doors by the barn enjoying one of the last sunnings for several 

weeks. In the absence of maps, which were in my trunk, the advance 

1 The members of the party age the periods of their stay in Nova Scotia follow. 

Rawrx ©. Bean, July 16-July 
Cuanr.es H. Bisseut, July <r 23; August on eperpai 2 
Mernzitr L. Fernawp, July 6-Se r 6-8. 

Dr. anp Mrs. Cuartes B. Graves, August 10-Anst 24. 
Davin H. Linper, July 2-September 9; October 6— 

Donatp Waite, July 16—August 6. 
2 See Fernald & Wiegand, Ruopora, xiv. 232 1912). 
8 See Fernald & Weatherby, <a xviii. 6 (1916 
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guard had conscientously weeded the wharves and roadsides of 

Yarmouth, so that we should not later have them much on our 

minds: Alopecurus geniculatus and M yosotis scorpioides in the ditches; 

Rumex Acetosa, with its tall red wands, picturesque in the fields; 

Achillea Millefolium, mostly with deep rose-colored rays, common 

by roadsides; numerous garden-escapes,—Convallaria majalis, Salix 

purpurea in great abundance, Crataegus monogyna Jacq., the ubiqui- 

tous hawthorn of hedges, Iris Pseudacorus well established by many 

pools, Lysimachia punctata and Veronica longifolia in numerous 

thickets, and, it would seem, almost every hardy garden perennial, 

here Juxuriating in the foggy and misty atmosphere and spreading 

freely to the roadsides; and, in rubbish, such unusual plants as 

Vicia angustifolia Reichard, var. uncinata (Desv.) Rouy & Foucaud, 

which Wiegand and I had found on the Maine side of the Bay of 

Fundy,! and a dwarf variety of Trifolium pratense, with low stems 

(1-2 dm. high) and very small leaves with rounded obovate leaflets 

only 0.5-1.5 em. long, a plant which J. F. Collins, Pease and I had 

found naturalized at various points near the tip of the Gaspé Penin- 

sula in 1904 and which seems to be referable to the European var. 

frigidum Gaud.? | 
In more natural habitats they had been getting, on springy and 

peaty slopes, many good things: Carex panicea and C. leporina, both 

rare species in North America, and Sieglingia decumbens (L.) Bernh., 

the characteristic Heath Grass of peaty soils of western Europe, also 

common on boggy slopes in eastern Newfoundland,’ but not generally 

recognized as occurring on the American continent. Here, as else- 

where in Yarmouth County, it was invariably in half-natural habitats 

where it might be indigenous, but always too near civilization and 

pastures for us yet to feel confident that it is native. It is a neat 

grass, forming dense tussucks, with slender, wiry culms, and in- 

florescences which superficially so suggest Danthonia as to explain 

why Linnaeus placed this plant in that genus. The open places 

were bright with three or four species of Sisyrinchium: the common 

northern S. angustifolium and, quite as common if not more general, 

the two southern species, S. gramineum and S. atlanticum. The 

1See Fernald & Wiegand, Ruopvora, xii. 140 (1910). 

27. pratense L., var. frigidum Gaud. Fl. Helvet. iv. 582 (1829). T. nivale Sieb. 

Herb. Fl. Austr. no. 236, acc. to Koch. T. pratense, Y nivale (Sieber) Koch, Syn 

Fl. Germ. 168 (1835). 
3See Fernald, Am. Journ. Bot. v. 229, fig. 13, and 243 (1918). 
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former of these two extends to Newfoundland,! but west of Nova 

Scotia reaches its northeastern limit in the lower Penobscot valley; 

while S. atlanticum has heretofore been unknown northeast of southern 

York County, Maine. On open gravelly soil Pease and Linder had 

also found a plant which so closely matches S. arenicola of the sands 

of New Jersey, Long Island and Nantucket that there can be little 

question as to its identity. The Yarmouth material, however, seems 

like a starved S. gramineum with the short and stiff basal fibres (one 

of the chief characters) persistent perhaps through a response to 

ecological conditions, while material which Pease, Long and I sub- 

sequently found on dry plains at Middleton, Annapolis County, 

seems like S. angustifolium except for the stiff and persistent tufts 

of basal fibres. May it not be that S. arenicola, instead of being a 

true species, is an ecological state due to the sandy substratum in 

which it grows? 
But still more interesting was the discovery that the spruce bogs, 

besides having the plants one would naturally expect (the boreal 

Carex paupercula,? C. pauciflora, Smilacina trifolia, Vaccinium Oxy- 

coccus, Empetrum nigrum, ete.), shelter along with the already well 

known coastal plain Carex atlantica Bailey (C. sterilis of the Manual)* 

and C. ewilis, the delicate little southern C. Howei Mackenzie,‘ the 

plant treated in the 7th edition of Gray’s Manual as C. scirpoides, 

var. capillacea but clearly a distinct species of the coastal plain. 

C. Howei, which extends in New England north to the lower Merri- 

mac, is from Cape Cod southward one of the dominant plants of the 

sc-called Louisianian and Carolinian Cypress (Chamaecyparis) 

swamps, but throughout western Nova Scotia it is quite as dominant 

a sedge of the “Hudsonian” spruce swamps (fig. 1). Another 

See Bicknell, Bull. Torr. Bot. Cl. xxvii. 238 (1900) and Fernald, Am. Journ. 
oa v. 243 (1918). 

2 There seems no good reason to recognize vars. irrigua (Wahlenb.) Fernald and 
pallens Fernald. Fifteen years of field-work since they were proposed shows them 

only trivial variants. 
3C. sterilis Willd. has been variously misunderstood, but Mackenzie de Britton & 
wn, Ill. , ed. 2, i. 377) seems to have reached a satisfactory solution of its 

identity: a very distinct but Snare erat species of limestone pe from New- 
foundland and Anticosti westward to Minnesota, and south through the limestone 

Pe region of western New England to northern New Ivania, etc. T 

plant, until recently merged with C. interior Bailey (C. scirpoides, at least of my own 
tr ), from it in ha vei barely exceed th 
broad and very long brown scales. The coastal plain plant which I have called 
C. sterilis is mostly C. atlantica B 

kenzie, Bull. Torr. Bot. Cl. xxxvil. 245 (1910). 
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souther sedge which they had been finding common in swales, and 
which we afterward saw everywhere we went in the Avalonian form- 
ation but nowhere else, is the characteristic plant of swamps of 
southern New England, Carex bullata, var. Greene’, found from 

Georgia north to York County, Maine, but like C. Howei and Sisyrin- 
chium atlanticum not previously known to occur in Canada. 

On July 7 we started explorations a little more remote from Yar- 
mouth; Bissell, Pease and Linder going to the local summer resort, 
Lake Annis, where Ilex glabra and Smilax rotundifolia had been re- 
ported, and from there walking north a few miles to Hectanooga 

station; Long and I going to Meteghan station to explore an exten- 
sive spruce and larch bog, the “caribou barren,” which we had noted 

from the train. On the way north, as we closely watched the country 
from the car-windows, we were puzzled to understand how the Smilax 
and the Jlex could be found in this region of spruce, fir and larch 
forest and cold boggy barrens and as this impression grew upon us 
we did not hesitate to express great scepticism, for it seemed so ob- 
vious that, if Smilax, Ilex glabra and Schizaea really did occur in this 

Canadian and Hudsonian region, they must lurk in some very local- 

ized pockets not visible from the train. 
The Lake Annis party failed to locate either of the specialties and 

brought back a very characteristic lot of plants of ordinary spruce 

woods and bogs, with the first Dwarf Mistletoe, Arceuthobium pus- 

illum, of the season, although later the “arceuthobiate” spruces 

were regularly seen and as the season advanced we secured beautiful 

material of the parasite which made these first specimens seem 

hardly worth preserving. They also had Senecio Robbinsii, which we 

had seen abundantly from the train, this beautiful species apparently 

everywhere replacing S. aureus in the extensive silicious region. 

They had the southern High-bush Blueberry, Vaccinium corymbosum, 

in perplexing variety; Pyrola rotundifolia, var. arenaria Mert. & 

Koch, which we had known from Newfoundland’ but not farther 

south, although we continued through the summer to find it, always 

rather scarce, on sandy barrens as far east as Middleton, Annapolis 

County; and wonderful material of the fructiferous Equisetum lim- 

osum, forma polystachium (Brueckn.) Doell.? 

Starting south from Meteghan station, Long and I quickly found 

ourselves seduced into collecting Rubus, a genus which he and the 

1See Fernald, Ruopora, xxii. 122 (1920). 
2See Fernald & Weatherby, Ruopvora, xxiii. 77 (1921). 
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others had nobly attended to around Yarmouth; but after nearly 

filling out man’s size collecting boxes with blackberry canes, we were 

attracted by a very handsome and distinct Antennaria on the dry 

embankment, the foliage suggesting very large A. neodioica but the 

large heads with a strong crimson tinge suggestive of A. Parlinii. 

This was something neither of us had ever seen growing, so we com- 

pressed the blackberry specimens (and made a necessary screen over 

them with large leaves) to make room for a fine lot of the Antennaria, 

and whenever we subsequently saw it, as we did several times and as 

far east as Hants County, we were regularly struck with its great 

auty. The plant proves to be my own A. neodioica, var. grandis, 

a well marked extreme of a polymorphous species, which I had 

known only through herbarium material; and, although in the field 

it looks very distinct, I am unable to find a single character by which 

it can be specifically separated. 

Striking out into the wet mossy bog we were interested to find 

Potentilla canadensis, var. simplex of dry fields in New England and 

the eastern States generally and the Checkerberry, Gaultheria pro- 

cumbens, of our dry pastures and woods, growing in deep, wet sphag- 

num along with the other bog plants, Andromeda glaucophylla, Kalmia 

polifolia, Carex paupercula, C. pauciflora, Eriophorum angustifolium 

and Vaccinium Ozxycoccus; but we were not wholly surprised, for 

Long had been collecting the Potentilla in wet bogs about Yarmouth 

and I had known Gaultheria as a wet-bog species on the Gaspé Penin- 

sula.! Crossing the bog, we soon came into carpets of the arctic 

Crowberry, Empetrum nigrum (fig. 2), common enough at Yarmouth, 

but here in the cold bog retaining its flowers unusually late into the 

summer, still in such good condition that we had the satisfaction 

for the first time in our experience of securing good staminate ma- 

terial. And there close to Empetrum, right in the middle of an 

otherwise almost typical Hudsonian bog was the Inkberry! We 

could hardly believe our eyes but there was the glossy-leaved Ilex 

glabra (fig. 3), much smaller than on Cape Cod or in New Jersey, 

Florida or Alabama, but healthy and just beginning to bloom. In 

the spruce woods at the edge of the bog the High-bush Blueberries 

were as perplexing as on Cape Cod or in New Jersey, but here there 

were some forms which we had not previously met. 

After a day of work on the presses we were ready to try the country 

southward, Long and Pease (“Longipes” of our field-notes) trying 

1 See Fernald, Ruopora, xiii. 97 (1911). 
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the region of open, boggy barrens east of Argyle Head; Bissell, Linder 

and I examining the granitic coast of extreme southwestern Nova 

Scotia at Shag Harbor. We got into a typical Hudsonian bog 

region like bits of the outer coast of eastern Maine! or of Newfound- 

land, with their.great abundance of Bakeapple (Rubus Chamaemorus), 

Carex pauciflora, C. trisperma, var. Billingsii, Empetrum nigrum, 

and swales of Eriophorum callitrix or interrupted turf of Scirpus 

cespitosus, var. callosus Bigelow.’ Around the shores were the usual 

coastal plants of this latitude, such as Elymus arenarius, var. villosus 

E. Meyer,’ Coelopleurum lucidum (L.) F ernald,! and Euphrasia pur- 

purea Reeks, var. Randi (Robinson) Fernald & Wiegand, but here 

apparently all belonging to the white-flowered forma albiflora Fer- 

nald & Wiegand;* and the only traces of a coastal plain flora noticed 

were the ubiquitous Sisyrinchium atlanticum, Carex atlantica and C. 

bullata, var. Greenei and the almost ubiquitous Bog Huckleberry, 

Gaylussacia dumosa, var. Bigeloviana Fernald, northern bog variant 

of a wide-ranging coastal plain species. 

But when, returning to Yarmouth, Long and Pease joined us on 

the train, although they had some boreal species, such as Scirpus 

cespitosus, var. callosus and Carex oligosperma (boreal, but found 

on Cape Cod), they showed a very different lot of plants from the 

bog-barrens east of Argyle Station and the peaty and sandy soil 

about Sand Pond. They were beaming over the prompt discovery 

of Schizaea pusilla (fig. 11), a young Bartonia, a young Xyris sug- 

gesting the coastal plain X. caroliniana and, in flower, the northern 

representative of the genus, X. montana, a young Solidago of the 

subgenus Euthamia, obviously related to the coastal plain S. tenwi- 

folia, Eleocharis Robbinsii of coastal plain sloughs south to Florida, 

Panicum spretum, a common species of the coastal plain south to 

Texas, Calamagrostis Pickeringii, var. debilis Fernald & Wiegand, 

heretofore unknown’ between eastern Massachusetts and Newfound- 

land, Lycopodium inundatum, var. Bigelovit (L. adpressum (Chapm.) 

1 ee Fernald & Wiegand, Ruopora, xii. 106 (1910); Knowlton, Ruopora, xvii, 

- 148, 149 (1915). i 

See Fernald, Ruopona, xxiii. 24 (1921). 

3 See St. Joho, Ruopvora, xvii. 99 (1915). 

4 Ruopora, xxi. 146 (1919). 

5’ Ruopora, xvii. 188 (1915). 

6 Ruopora, xiii. 99 (1911). 

7 Ruopora, Xv. 135 (1913). 
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Lloyd & Underw., L. Chapmani Underw.),! a coastal plain extreme 

of the species extending from Louisiana via Florida to eastern Massa- 

chusetts but heretofore unknown northeast of Plum Island and 

the famous Round Pond at Tewksbury (Massachusetts), where it 

is one of a very notable group? of isolated coastal plain plants; and, 

best of all, the tiny bladderwort, Utricularia subulata, both the 

showy form with expanded orange corollas and the cleistogamous 

state with minute creamy or whitish flowers; for Utricularia subulata 

is one of the most characteristic plants of wet barrens all the way 

from Brazil, via the West Indies, to southern New Jersey, north 

of there an exceedingly rare species, known from a single station 

on Long Island and very locally indeed on Martha’s Vineyard, 

Nantucket and Cape Cod (fig. 4). This was indeed pretty thrill- 

ing and our excitement, as we were shown one after another the 

different finds, quickly stimulated the curiosity of the brakeman, 

who stopped for a lesson in a subject obviously quite new to his 

experience. 
In his account of the distribution of forest trees of Canada, Robert 

Bell stated that the northern White Cedar, Thuja occidentalis, “is 

absent from . . Nova Scotia;”* and in his enumeration of a 

trees of Nova Scotia, Fernow‘ does not list the species. But in 

1 Many botanists maintain as distinct species the circumpolar L. inundatum and 

il endemic American coastal plain L. adpressum and L. sLgelinclies although in 

Britton & ieeeni s Illustrated Flora (ed. 2, i. 44) L. inundatum, var. rags ap no the type 
of which is quite ae with Georgia, Florida a uisian: of J: 

adpressum, is treated as a variety of = imundatum : ** Slender cieukis vipa, Epos 

from New England ; they indicate a possible transition into the next 

species [L. adpressuml|. ©) On Cape Cal « nd in Nova Scotia the transition is very 
apparent and no sharp specific line can be drawn between L. oe and L. 

adpressum. UL. sininaaecn with its rence development of bristly ciliation, would 

seem, from its more typical specimens, to be well mar ae Bee in hi ae lants of South- 
ern New greene Stone says (p. 141): ‘‘ We certainly hav ecting links 
in our New Jersey bogs between L. chapmanii lor L. persia saa k: pment 

wlot is thus vieigegiecaey that, in 1843, Tuckerman worked out the proper treatment of 

plants 
“he inundatum eur * Bigelovii, (mihi) : majus, ramis subramosis elong- 

atis, foliis acuminatis sparen 0 enticulatis s. integris. L. Carolinianum, Bigel. FI. 
Bost. p. 384.—Y. pereitaes et “ni: céiile ramisque ut £. foliis lineari-subulatis 

i to-den . alopecuroides, L. . . . (8.) Wet, sandy 

tas ie t 

extreme southern American form of the species, the variety Bigelovii intermediate, 
and perhaps not occurring north of Massachusetts, ce . the extreme northern 
— common to us with Europe. NR orgie Am. J - Bc. xlv. 47, 48 (1843). 

See Fernald, re xiii. 247 (1911). 
ey Bell, Geol. Surv. ae for 1879-80, 47C (1881). 
4 Fernow, Forest Sodas ova Scotia, 11 (1912). 
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Lindsay’s Catalogue it is recorded from Cumberland County, north 

of the main peninsula of Nova Scotia and Professor H. G. Perry has 

reported it! as scarce in the west-central portion of the province. 

Lindsay also records the coastal plain Cypress or Cedar, Chamae- 

cyparis, and Nichols has surmised? that a reputed Juniper on Digky 

Neck may prove to be Chamaecyparis. Consequently, when we 

discovered on Fernow’s map that in Digby County there are two 

bodies of water called “Cedar Lake,” one at the head of Tusket 

River, east of Corberrie, the other, lying partly in Yarmouth County, 

northeast of Port Maitland, and giving the name to Cedar Lake post- 

office, we promptly made inquiries about the tree which had sug- 

gested the name. The inquiries, as usual, were fruitless, so on the 

afternoon of July 11, having time for a short ride, we went by auto- 

mobile to the nearer (the latter) Cedar Lake to settle the question 

ourselves. On the way we paid our respects to Rubus, especially 

to one ugly old brier with a profusion of fierce prickles, glands and 

hispidity, the dominant blackberry of the region, which was promptly 

dubbed by our romantic classicist “filius diaboli,” a shrub strongly 

simulating the coastal plain R. Andrewsianus Blanchard but with 

strongly hispid as well as prickly and glandular canes. 

On a roadside near Darling Lake was the small yellow clover, 

Trifolium dubium, a common weed from Cape Cod southward, after- 

ward found by us at other stations in Yarmouth County as far south 

as Belleville. North of Port Maitland the road passed near the 

southern end of Beaver Lake and we were so attracted by the tre- 

mendous inundated swale at its border, that we felt justified in tak- 

ing a few minutes from the short time available for Cedar Lake to 

sample it. The swale was a typical one, with a profusion of Scirpus 

acutus Muhl.,’ Cladium mariscoides, Panicum spretum, Carex poly- 

gama, Pogonia ophioglossoides, etc., and with them the usually mari- 

time Triglochin maritima, here in highly acid peat. 

As we approached Cedar Lake we came upon a swale showy with 

Potentilla fruticosa which we had not seen before and which, with 

its predilection for neutral or even calcareous soils, suggested that if 

any cedar still grew in the region it would be Thuja. Accordingly 

we were prepared, as the road came close to the lake, for the beautiful 

1 See Fernald, Ruopora, xxi. 55 (1919). 

2G. E. Nichols, Ruopora, xxi. 68 (1919). 

* See Fernald, Ruopora, xxii. 55 (1920). 
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growth of 7. occidentalis which fringes the southwestern banks of 

the lake. It was not so thrilling a sight as a Chamaecyparis swamp 

would have been but it definitely disposed of the tradition that Thuja 

does not grow in Nova Scotia. The belt of cedar is only a few yards 

wide, extremely localized, and it is probable that morainal material 

at that point, derived from the basaltic Digby Neck to the north, 

would account for this localized colony of Thuja in a dominantly 

acid region. 

The lower peaty and gravelly margin and beach of the lake had 

the usual plants of the lake-shores: Carex lenticularis, Lobelia Dort- 

manna, Eriocaulon septangulare, Isoetes sp., Panicum spretum, Grati- 

ola aurea, etc., with Botrychium simplex forming a characteristic 

little patch at one point in the dry gravel; trees of the coastal plain 

Acer rubrum, var. tridens mingled with the common northern form 

of the species; and abundant in the gravel were great colonies of 

a pale-pink Pogonia ophioglossoides with the perianth not expanding 

as it does in the plant of bogs. Upon digging specimens we foun 

that this characteristic gravel-beach plant is almost cespitose, the 

root-fibres extensively creeping and sending up at frequent intervals 

oblong leaves or flowering stems. Closer examination showed the 

lip to have no beard such as is conspicuous on the lip of the common 

bog plant or to have the beard represented only by extremely short 

processes; but, although we often found the plant at other lakes, 

there were transitional tendencies which show that it is only varie- 

tally separable. 

The next day, July 12, after getting the Cedar Lake collection 

cared for and the presses in order, there was time for a short after- 

noon’s collecting, so Long and Pease walked eastward to Arcadia, 

Linder and I south to the salt marshes and gravel beaches at Sand 

Beach. Puccinellias were in their prime, tantalizingly variable in 

stature and aspect, from 1.5 dm. to practically 1 m. tall, with dense 

or lax inflorescences but in technical characters all referable to P. 

maritima, the species already collected at Digby, common on Cape 

Cod, but in Maine unknown east of Casco Bay. <Agropyron, too, 

as on the coast of New England and about the Gulf of St. Lawrence, 

was perplexingly variable and the group surely needs a master’s 

hand, for altogether too many plants, both native and introduced, 

are passing under the blanket-name A. repens. A very pretty white- 

flowered form of the Sea Lungwort or Oyster-plant, Mertensia mari- 
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tima, was on the barrier beach, and back of the beach were two salt- 

marsh coves with boreal and austral halophytic sedges wonderfully 
mingled: in one cove the arctic Carex norvegica forming a pale turf 
close beside a tall colony cf the austral Scirpus Olneyi, a character- 
istic species of such habitats from the West Indies and northern 
Mexico to the coast of New Hampshire; in the next cove a similar 
mingling of the boreal Scirpus rufus, previously unknown south of 
Cape Breton and the Magdalen Islands, and the curious “walking”’ 
sedge, Eleocharis rostellata, extending north from Mexico and Cuba 
to Massachusetts, and heretofore unknown east of an isolated north- 

. ern station in Sagadahoc County, Maine. 
ng and Pease had gone a mile or so beyond Arcadia village to 

the shores of Porcupine Lake,! where in the sphagnous margin of a 

rill they had again found Schizaea pusilla, there associated with Are- 

thusa bulbosa and very young specimens of a Bartonia. On dry 

gravel they had collected Panicum subvillosum, which soon proved 

to be one of the commonest species of the province, and Antennaria 

petaloidea, var. subcorymbosa Fernald, a characteristic plant of east- 

ern Newfoundland, Prince Edward Island and Nova Scotia, locally 

westward to the lower Penobscot in Maine, and found in very typical 

form by Bicknell on Nantucket.* 
They also brought in very characteristic material of a tall shad- 

bush with the young leaves ‘densely tomentose, the mature elliptic- 

oblong and acute, sharply and somewhat remotely toothed and 

obviously not like those of A. oblongifolia, so common in southern 

New England, but with ascending calyx-lobes much as in that species. 

They had been collecting the same thing before my arrival and after- 

ward we found it one of the commonest large shrubs as far east as 

Queens. and Annapolis Counties, either in peat or gravel. This 

material exactly matches the numerous specimens in the Gray Herb- 

arium which Wiegand has identified as Amelanchier intermedia 

Spach,‘ as do specimens of a characteristic tall shrub of Prince Ed- 

1The name Bota Lake is applied by the people of Googie County to the 

unnamed lake of the topographic map slightly east of Arcadia; while the next ~~ 

to the east, called Porcupine Lake on the map, is universally ecg as Trefry 

2 Renee xvi. 133 (1914). 

3 Bicknell, a Torr. ae Cl. xliii. 267 (1916); xlvi. 437 (1919): ‘Such plants 

of Nantucket ie Antennaria petaloidea, var. subcorymbosa would 

scarcely be maad 3 ‘or from has t the east.’’ 

4 See bi maa Ruopora, xxii. 147 (1920). 
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ward Island. Wiegand treats the species as belonging to the Pied- 

mont and Alleghenian regions from Vermont and New York to 

North Carolina, there occurring chiefly in bogs. Its abundance in 

Nova Scotia and Prince Edward Island on either damp or dry soils 

suggests that it may be a Canadian species which southward takes 

to the bogs. 

We were gradually growing into the habit of spending all our 

mornings in the barn caring for the presses and on July 18 it was, 

therefore, afternoon before we got away, all five of us by automobile, 

with the avowed purpose of going inland to Carleton or to Kempt- 

ville. Not far from Yarmouth we were tempted by a little pondlet, 

dignified by the wholly undistinguishing name Lily Lake, to stop 

long enough to “size up” the place, a bog-pond with quaking bushy 

margin, where we collected for the first time Rosa palustris Marsh.' 

and deep in the spruce thicket immature but thoroughly character- 

istic Thelypteris simulata (Davenp.) Nieuwl. (Aspidium simula- 

tum),? heretofore unknown east of southern Maine but afterward 

found to be quite general on bog-barrens, in spruce swamps or in 

alder-thickets as far east as we worked in the Avalonian formation 

(Port Mouton and Broad River). This southern fern was growing 

with its regular southern associates, Carex atlantica and C. Howet, 

and nearby were the ubiquitous Carex bullata, var. Greenei, and 

Thelypteris Boottii (Tuckerm.) Nieuwl.,? which soon proved to be a 

common fern. 
The next stop was a brief one, to prospect a little about the shore. 

of Greenville (or Salmon) Lake. The water was high but Isoetes, 

as usual wherever we went, was already well fruited; Xyris carolini- 

ana was becoming really recognizable; and, abundant in the boggy 

thicket, where in Maine or New Brunswick we should expect Galiwm 

trifidum, was the larger and smoother G. tinctorium, again a southern 

species not previously known northeast of Massachusetts. 

We had gone but a short distance up the west bank of the Tusket 

River when, at Tusket Falls, we spied an extensive tidal flat, one of 

those “demd damp, moist, and unpleasant” stretches of ooze and 

slimy mud which is always sought by the properly enthusiastic 

field-botanist, for here there is good collecting. The tidal flats at 

Tusket Falls do not equal some in New England nor those on the 

1 See Fernald, Ruopora, xx. 91 (1918 
2 See Weatherby, Ruopora, xxi. 174, 178 (1919). 
3 See Weatherby, Ruopora, xxi. 174, 177 (1919). 
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lower Delaware, but they are good, giving us Samolus floribundus, 
Juncus acuminatus, the first east of the tidal reaches of the Penob- 
scot, and Myriophyllum humile, again the first east of the lower 
Penobscot.! 

Continuing up the valley, we saw much of a Staghorn Sumach, 
Rhus typhina, but here and, as we afterward noted, at some other 

stations in Nova Scotia, the pubescence of the branches is remark- 
ably short and scanty, sometimes nearly wanting. At other stations, 
however, the pubescence is quite as long as we find it southward, so 

that there seems to be no constancy in the Nova Scotia variation. 

Somewhat north of Tusket (or Vaughan) Lake we again came upon 

the Inkberry, Ilex glabra, which had so amazed Long and me when we 

found it with Empetrum nigrum in the bog at Meteghan. But here 

it was dominant over a considerable area, not of bog, but of dryish 

rocky barren, associated with Vaccinium pennsylvanicum, Myrica 

carolinensis and the same handsome Antennaria neodioica, var. grandis 

which we had collected at Meteghan. 
Our time was used up and we had not reached Carleton, but we 

were content with the afternoon’s work and ready to return home. 

On the way back from the Tusket valley we had seen at several 

places roadside colonies of a tall Lupine, but our driver informed us 

that at Chebogue Point lupines covered many acres of hillside. 

Accordingly, on the afternoon of July 14 we drove to the Point to 

see them, one of the famous sights of Yarmouth County, great 

masses higher than one’s head of blue-violet (occasionally pink or 

white) lupines covering the dry roadside-banks for a tremendous 

distance, two thoroughly naturalized species from northwestern 

America, Lupinus nootkatensis Donn and L. polyphyllus Lindl., both 

already known? as naturalized plants in the Maritime Provinces, 

but here growing intermingled and apparently freely crossing 

On the return Bissell took home the material already collected and 

the rest of us walked from Rockville back to Yarmouth, Pease and 

Linder by the eastern shore of the Chebogue peninsula, where they 
fcund more Eleocharis rostellata and with it Galiwm trifidum, var. 
halophilum Fernald & Wiegand,* thus proving that that northern 

1 Nichols reports M. humile as characterizing.the sandy margins of lakes o1 Cape 

Breton (Nichols, Veg. No. Cape Breton, 350) but, as he now informs me, this rezord 

was based on the common lake-margin M. tenellum 

1 Reopora, xii. 78 (1910 
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species is not everywhere replaced in western Nova Scotia by the 

coastal plain G. tinctorium. Long and I followed the western shore 

of the peninsula nearly to the point at Sand Beach where, a few days 

earlier, Linder and I had stopped collecting. Along spring-rills 

everything was juxuriant and in such a habitat we collected Eleo- 

charis capitata! exceeding in stature and length of spikelet the ordi- 

1 Dr. S. F. Blake has shown (Ruopora, xx. 23) that the Linnean Scirpus capitatus 

has been misinterpreted and that the Clayton plant upon which it was primarily 

based is the familiar Eleocharis tenuis (Willd.) Schultes. Dr. Britton (Torreya, 

i i sees 6 m: 

=o as subglobose and t o have en ipa the name ot das to it. 

results which seem but e flukes —_ brilliant as com- 

pared with calling a puiotiog of Euocharis pathy ponies bose.”” 

The Linnean description of the spikelet of Scirpus capitatus is, indeed, “*spica 

subglobosa,’’ bu his description of the spikelet of the first species on the page 

(Sp. Pl. 4 S. geniculatus: ‘‘spi subglobosa.’”’ No difference between the 

two descriptions s is apparent; nevertheless, no one, far as I am aware, applies the 

name S. geniculatus or Eleocharis geniculata to any other than the tropical plant 

with as el te-l late or slender-cylindric a spi an oO i e 

enus. Sureh . if sas yee plant, to a very elongate spikelet, could be ae 

by Linnaeus 43 the ‘‘spica lobosa,’’ it ae not seem incredible t 

he so described “wags ellipsoid to pace oe t of E. ten 

Dr. Britton expresses hie amazement t at Linnae us’s 

the t 
German majority and further manipulated by the samne TRICE at the eral 

Congress,’’ while the American Code ‘‘cuts out autocracy.’ 

Such remarks from one of the original Commissioners who organized the Vienna 

Congress but who has treated the rulings of its tremendous international Memon 

as ‘“‘a scrap of paper,’’ must seem like a huge joke to anyone familiar with t eth- 

ods by which the American Code originated. The Nomenclato rial Beast ss at 
nh m- 

fro (8) 

the United States, 4 from France, 4 from the British Empire, 2 from Holland, 3 from 

Italy, 4 from Russia, 1 from Sweden, and 4 from Switzerland); surely not a German 

rap ity. Nineteen authors of formally proposed motions were aac each with 

vote: 7 pls _— from Germany, Austria and Hungary remaining 12 
ac Bric United S$ , Switzerland, Russia, Norway, Italy, Tac’ Britain and 

Fran gain not a Doman majority. Forty-five botanical institutions, each with 

a sng pig were represented: 6 German, 5 A 2 Hungarian (total 13); ustrian, 

while the remaining 32 votes came from the isin countries: Belgium 1, Den- 

mark 1, United States 10, France 3, Great Britain 2, Holland 2, Italy 5, Norway 1, 

of the Texte Synoptique voted upon at Vieuwey. 4 ape tion uae +o certain 
Americans. was adopted at Vienna by a vote of 133 Pr 36 (a majority greatly cane 
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nary measurements of the species, the culms being 7.5 dm. high, the 
spikelets 1.1 em. long. One old springy field was brilliant with the 
red spires of Rumex Acetosa and with it was a gigantic species, at 
first glance taken for rhubarb, but quickly perceived to be a dock, the 
Butter Dock or Monk’s Rhubarb, Rumez alpinus L., a very striking 
European species which has turned up casually in New England 
but here is thoroughly naturalized. 

In a roadside ditch as we approached Sand Beach village we found 

a remarkable form of the ubiquitous and endlessly variable Carex 
scoparia, and when we got home we found that Pease and Linder had 

collected the same variation at another station east of Rockville. 

In this peculiar form the spikes are slenderly rhomboid and tapering 

to very slender, almost caudate tips. 

Next day, July 15, there was time for an afternoon trip and since 

Bissell, Linder and I had begun to feel that “Longipes” had a tan- 

talizing ability to turn up coastal plain specialties wherever they went 

and since we longed to be present at some of these thrilling discoveries, 

a new grouping for the afternoon seemed desirable. Accordingly 

when we drove eastward, Bissell, Long and Linder went to Tusket 

and Pease and I tried the borders of the beautiful lake erroneously 

called on the map “Porcupine Lake” but known throughout the 

region as Trefry’s Lake.! 

the Germanic vote) and the Commission appointed to decide on t the list of nomina 

conservanda te ted of Bonnet (French) a awe (American), Har ms (G erman), 

j—again fa Prain (British) and Briquet (Swiss rom a n 

tua is obvious to anyone ae sufficien: cares for the facts to 

read the records of the Brussels C ut (French) was again president, 

with de Wil (Belgian) gen e 54 rs of the Per 

man ureau and the Commission on Nomenclature. were s 

and Hungarians; 4 n-Germans. Of the 15 authors of motions present and vot- 

ing 4 wer , A and H ian; the others (11) non-German. Of 

the 50 botanical establishments having votes, 12 were German, Austrian and Hun- 

; 38 not. Of the pai votes by delegates from Academies and Societies, 30 

were cast by Germans, trians and Hungarians; 78 by representatives of other 

eis (including 19 ‘Amesioan. 20 French and 15 British). That cane facts, 

ot represent the y verwhel ¢ * Gectian 

excllars oud be evident to a 2d at years prior to yd Vienna 

Congress tremendo' was expended by those who sinc cerely wished to bring 

uniformity out of the very iver rse usages mae pale of botanists. The effective 

foundation-work laid at Paris Gaceary was subsequently catried forward with 

unlimited self-sacrifice a far-seeing skill by Briquet, Fishau t, Rendle and others; 

and t manlike or statesmanlike spirit with which the vast pore of dele- 

ates, representing all sorts of pet views, abandoned their private wishes at Vienna, 

is e — impressive signs that, although ‘Neo-/ pe 

wer willing concede an. = ig the botanists of the rest of the world were work- 

me aisinterestedly for agree - 

e note on p. 103 
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Although the water was high, there was sufficient peaty, sandy 

and cobbly beach exposed for us comfortably to follow the margin of 

Trefry’s Lake. At the upper border of the beach Utricularia sub- 

ulata was so abundant as to form an interrupted orange-yellow band 

and with it, as at every station we subsequently found (nearly every 

lake visited in Yarmouth County), was U. cleistogama, the extreme 

plant with tiny creamy or milk-white or sometimes buff-tinged, spur- 

less corollas, but with many of the flowers intermediate in size, form 

and color and often with short spurs. Such transitional colonies 

were repeatedly examined by Long and me; White and Bean, when 

they came, saw the two with their intermediates at Cedar Lake 

where White secured a beautiful photograph including the tiniest 

extreme (no larger than a slender “insect-pin’’); and Dr. Graves, 

when at last he came, had his opportunity to collect the transitional 

series at Salmon Lake. These repeated experiences naturally de- 

stroyed the last lingering illusions that U. cleistogama is a species 

distinct from U. subulata. It is not even a good variety, being 

merely a cleistogamous form of U. subulata. 

Since the preceding paragraph was written it has been gratifying 

to find that Bicknell’s experience on Martha’s Vineyard was so 

similar to our own. “Near Edgartown, on Martha’s Vineyard, on 

September 30, 1912, there fell to me a most favorable opportunity 

of observing the extent of variation natural to the flowers of S[eti- 

scapella] cleistogama among the plants of a single colony. The situa- 

tion was a few square feet of damp sandy soil in open ground. In 

the weakest examples, some of them not over 1 em. high, the corollas, 

‘not larger than a pinhead,’ were subglobose or saccate, and white or 

faintly bluish in color, precisely as descriptions require them to 

be. But in stronger plants the corollas increased doubly in size and 

came also, by an exact gradation, to a distinctly two-lipped form, 

the blunt lower lip dusky or purplish lineate and with an evident 

white spur, the most open flowers showing an unmistakable yellow- 

ish tinge. The spur, obsolete in the smallest corollas, varied in the 

larger ones from rounded to oblong and acutish; in one instance 

it was bifid.” 
“Tn very small examples of S. subulata, unmistakable as to iden- 

tity because components of colonies of the typical plant, the corolla, 

perhaps from arrested development, may be somewhat abortive and 



1921] Fernald,—Expedition to Nova Scotia 109 

reduced to a fraction of its normal size, and is sometimes palest 
yellow, or even whitish with a faint bluish tinge.” 

The thickets by Trefry’s Lake have a tantalizing complex of 

Black Alders, Ilex verticillata and its varieties or allies; but one of 

them was so unlike the ordinary forms of the species that we collected 

material. This proves, as we then suspected, to be the very char- 

acteristic shrub described by Bicknell from Nantucket and Martha’s 

Vineyard as Ilex fastigiata,? an extreme of this group with fastigiate 

habit and very small and narrow leaves. The same shrub was 

afterward seen elsewhere in Yarmouth County, and in October 

Linder and I collected fruiting specimens on the headwaters of the 

Tusket. Similarly, here as at many other places in the county, the 

High-bush Blueberries were baffling in their variations and in work- 

ing back into the boggy thicket to do our reluctant duty by them we 

found ourselves in a characteristic growth of the Chain Fern, Wood- 

wardia virginica, a coastal plain fern already well known from Nova 

Scotia but not before seen by our party, though subsequently we 

learned to regard it a dominant plant of boggy spruce swamps at 

lake-margins and sometimes even of cobble-beaches. 

Coming to a point where the shore was impassable, we turned 

back into the spruce swamp, only to find ourselves impeded by a 

very familiar and unyielding obstacle, a dense tangle of the long- 

sought Green Brier or Cat Brier, Smilax rotundifolia; Smilax rotund- 

ifolia with its roots in a cold sphagnous bog, its lithe, green stems 

embracing the branches of the Hudsonian and Canadian White 

Spruce and Larch quite as contentedly as if clambering over the Tu- 

pelos and Leucothoe of Cape Cod. And back of the Green Brier 

tangle, the spruce bog, with its tussocks of the northern Carex pauper- 

cula and C. trisperma and its carpets of Linnaea, Dalibarda and Cornus 

canadensis, was almost uncanny with a dense undergrowth of Ink- 

berry, Ilex glabra, now in profuse bloom and swarming with bees. 

Incidentally, this shrub is considered in Alabama and some other 

southern states the most valuable wild source of boney, and from 

the swarms of honey bees which cover it in Nova Scotia it is appar- 

ent that it might there be made of considerable economic use. 

We had not yet learned to rely on the almost regular lateness of 

the west-bound trains on the Halifax and Southwestern (part of the 

1 Bicknell, Bull. Torr. Bot. Cl. xlii. 341 (1915). 

2 Bicknell, Bull. Torr. Bot. Cl. xxxix. 426 (1912). 
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government system) and in order to catch the last train to Yarmouth 

were forced most reluctantly to start on the three-to four-mile tramp 

to Arcadia station, or, rather, walking match with Pease, the champ- 

ion of White Mountain trampers, as pace-setter. 

The Tusket party, of course, brought in Ilex glabra, a shrub the 

rarity of which we were beginning to doubt, and Bissell maintained 

that the White-fringed Orchis, Habenaria blephariglottis of coastal 

plain peats, was growing at Tusket on the ordinary, dry railroad 

embankment. This was a rather “jarring” assertion to those of us 

who knew the plant southward only in wet sands or bogs, but we 

afterward abundantly verified it, for from now until mid-August we 

constantly saw this beautiful plant with milk-white racemes in the 

greatest profusion, not only on wet, boggy barrens but in ordinary 

dry pastures, spruce thickets and dry Polytrichum-barrens. 

ng and Linder, hoping to add to the glories of the tidal flats of 

the Tusket, had spent some time on the muddy banks of the river 

which are here decidedly more saline than farther up at Tusket 

Falls, the rank grasses and sedges being chiefly Spartina alterniflora 

Loisel,! and Scirpus acutus, with Scirpus Olneyi, Eleocharis rostellata 

and Deschampsia caespitosa at the brackish upper border. The mud 

was too saline for a great variety of species but they had their reward 

in Zannichellia palustris, var. major,? Limosella subulata Ives* and, 

best of all, that most amazing of all our Umbelliferae, Lilaeopsis 

lineata, always exciting wonder by its unique habit and habitat; the 

1 See Fernald, Ruopora, xviii. 178 (1916). 

2In 1918 it was pointed out (RHopora, xx. 160-164), that in America typical 

uropean Limosella aquatica L., although known at the Straits of Belle Isle, is mostl y 
confined to the western sections of the continent, the plant of the Atlantic coast 

i subulata Ives. Similarly, the typical European Zannichellia palustris L. 

to occur 
price aT to Iowa, Missouri and Texas, thence west to the Pacific and south 
_ Mexico, the plant with sessile or subsessile fruits, the body of the achene 2-2.5 

lo: The rp of tidal or brackish pools and shores all the way from Florida 
to to-Sewtorialieia is var. major (Boenningh.) Koch, this plant having the fruit def- 
picetiod pedicelled and rather long-beaked, its body 2.5-3 e 

r free-s t 

‘Atlant coast it has the fruit-characters remarkably constant. The bibliography 
of our plant seems to be: 

Z. patustris L., var. Masor (Boenningh.) Koch, Syn. Deutsch. und Schweiz. 
Fl. 679 (1837). 2Z. major Boenningh. ex Reichenb. in Moessler, Handb. ed. 2, iii. 

ngh.) (a9 
d, ‘Bactoni,: xx. 160-164 (1918); also Pounell, "Torvesé: xix. 30-32 

utes 
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stems creeping in saline mud, the leaves being erect and fleshy club- 
shaped bodies 2-8 em. high. JLilaeopsis is one of these interesting 
genera of a few closely related species and a range southward through 
South America, but in the eastern hemisphere known only in Aus- 
tralia and New Zealand. But in case of the Tusket plant the usual 
thrill of finding this unique little plant was intensified by the know- 
ledge that it is an addition to the flora of Canada. 

Friday, the 16th, brought White in the morning by boat and Bean 
in the afternoon by train and an appropriate initiation was provided 
by setting them to work changing driers and “ salivating’! specimens 
preparatory to an early start next day on a long circuit, to see the 

country along the southwest coast as far as Halifax and to explore 

various spots already noted from there to Amherst on the New Bruns- 

wick border, and westward into Annapolis County. The trip started 

auspiciously on the 17th, with the party increased to seven, and, as 

we watched the country from both sides of the train, we were “all 

eyes,” noting countless promising barrens, lake-shores and sands for 

future exploration. 
(To be continued) 

1 The ‘’salivation’’ of specimens is a simple, but apparently not generally known, 

method of securing su or results. In my own experience, at least, the method 

originated impulsively at Carleton, Quebec, in Jay, 1904, when Collins, Pease and 

I were distressed at the failure of flowers of Parnassia and leaves of Pinguicula to 

stay opened out after the plants had received their ressure. Impulsivel 

tearing off a bit of newspaper and moistening it with my tongue, I applied it to eat 

curling petals ms eels ger: the instant pot that they were held closely to the 

rti 

a specimen can be held in place. The Bca8 a mee in Dress duri ng successive 

flake off. UHe iit 

a spot on the pressing sheet when the seed hoe is originally put in pcten and on n this 

wet spot to spread out (up-side-down) the refractory petals or leaves. 
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THE GRAY HERBARIUM EXPEDITION TO NOVA SCOTIA, 

1920 

M. L. FERNALD. 

(Continued from p. 111.) 

WE were due in Halifax in the early evening and had counted on 

seeing the country all the way, but the chronic indisposition which 

seemed to afflict the government railroad reached its climax for the 

day in a rocky barren west of Bridgewater, with the result that we 

were many miles west of Halifax when darkness set in. During 

the very long and tedious stop in the rock-barren we had more to 

occupy our attention than did the hundred other travellers who had 

soon gathered all the early blueberries and lingering strawberries; 

and, although we should not recommend this area as the best place 

for the next breakdown, we took away the southern Carex umbellata, 

var. tonsa and C. pennsylvanica, var. lucorum, Lycopodium tristach- 

yum, Lechea intermedia, and one of the neatest little shad bushes we 

ever saw, a beautiful shrub with stoloniferous habit, low stature 

(3-6 dm.) and nearly orbicular dark-green, highly lustrous leaves. 

Afterward, at Grand Lake, Halifax County, at Springhill Junction in 

Colchester County, at Middleton in Annapolis County and at various 

places westward we found it a thoroughly distinct and dominant 

shrub of barrens, either dry or wet. In habit it resembles A. stolont- 

fera Wiegand,! a characteristic shrub from Maine to Virginia and 

in eastern Newfoundland, with dull and pale-green or glaucous foliage 

and with the summit of the ovary densely tomentose; but this char- 

acteristic Nova Scotian shrub with dark, glossy leaves has the 

summit of the ovary wholly glabrous, though it is sometimes arach- 

noid or sparsely pubescent. Typical A. stolonifera we found in Nova 

Scotia, though only once; but the common shrub is so well marked 

that it should be separated as a variety. 
After a night in Halifax, where none of us got more than a few 

“cat naps,” so insistent and obtrusive was the clang of the near-by 

fog bell, we were routed out soon after daylight to catch the “Ocean 
Limited” north; Bissell, Bean, White and Linder leaving the train 

at Truro, Long and Pease at Springhill Junction to explore barrens 

characterized by a scattered growth of Pinus Banksiana and P. 

i Wiegand, Ruopora, xiv. 144 (1912). 
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resinosa, and I going on to Amherst. The two latter areas I had 

noted from the train on first reaching Nova Scotia, for they were 

unlike most others which I saw. The chief attraction at Amherst 

was a series of springy bogs and spring-fed pools by the track south- 

ward toward Nappan. In one of these pools I had seen from the 

speeding train a plant which upon reflection I imagined might be 

Montia rivularis,! a European species known in North America only 

in southeastern Newfoundland and northeastern New Brunswick.’ 

Like so many things thus glimpsed from a train, the plant of course 

was not Montia at all, but a mass of half-emersed Ranunculus Purshii 

flecked with stranded fragments of Lemna minor. The latter plant, 

although widely dispersed in southern regions and abundant in pools 

and streams of eastern New Brunswick, Prince Edward Island, the 

Magdalen Islands and northern and eastern Nova Scotia, seems to 

be absent from western Nova Scotia as are the Ranunculus and Lemna 

trisulca with which it grew. The spring-pools below Amherst had 

other good aquatics which we had not seen in the western counties: 

Myriophyllum verticillatum, var. pectinatum, Sagittaria cuneata Shel- 

don (S. arifolia Nutt.) and, at their margins, swales of Calamagrostis 

neglecta or solid and almost impenetrable stands of the big bullrushes, 

Scirpus validus and S. acutus, forma congestus,* the latter a striking 

extreme growing apart from typical S. acutus and having the spike- 

lets in a single very dense glomerule. The railroad embankment 

was beautiful with masses of the Harebell, Campanula rotundifolia, 

which we had not seen near Yarmouth, and with it a color-form of 

Butter-and-eggs, Linaria vulgaris, only in this form the corolla, ex- 

cept for the deep-yellow palate, was milk-white. 

The sphagnous spruce-bog nearby is a gem, a spring-fed bog with 

central pond, its quaking margin full of Carex limosa and C. diandra, 

species common enough in the region bordering the Gulf of St. Law- 

rence but not found all summer in southwestern Nova Scotia. The 

bog was white with Scirpus hudsonianus and that rare and elegant 

cotton grass, Eriophorum Chamissonis, forma albidum.* The con- 

1See Fernald & Wiegand, Ruopora, xii. 138, t. 84, fig. b (1910). 

2 Blake, Ruopora, xx. 104 (1918). 

Muhl., 3ScrrPUS ACUTUS forma congestus (Farwell), n. comb. S. occidentalis, 

var. congestus Farwell, Mich. Acad. Sci. Ann. Rep. xix. 247 (1917). 

4ErR1opHoRUM CuHamissonis C. A. Meyer, forma idum (F. Nylander) n. 

comb. E. russeolum, var. albidum, F. Nylander, Acta Soc. Sc. Fenn. iii. (1852 

and in Anders. Bot. Not. (1857) 58. EE. russeolum, var. candidum Norman, ta 

Supp. 46 (1864); Hartm. Handb. ed. 11, 450 (1879). E. Chamissonis, var. aihiaam 

Fernald, Ruopora, vii. 84 (1905). 
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ventional Arethusa bulbosa, Calopogon pulchellus’ and Pogonia ophio- 

glossoides were abundant; open turfless spots were brilliant with 

carpets of the deliciously fragrant (pungent) Utricularia cornuta; 

and the drier knolls had Gaylussacia dumosa, var. Bigeloviana; alto- 

gether a bog with most of the plants a bog ought to have and some 

which are not always found. 

“The Chief” or “the Old Man” had assigned the pine barrens 

about Springhill Junction to Long and Pease because that area is 

conspicuous for its hopelessly barren aspect and it was certain that 

if any plant of real interest were isolated there it would be detected 

by that unequalled pair. But when, returning to Truro for the 
night, they joined me in the dining-car, they reported that the region 
was the most sterile area imaginable, not only on account of the 
limited number of species on the Carboniferous sandstone but be- 

cause practically all of them had given up trying to produce either 

flowers or fruit. Besides the two pines they had a few really good 
things which we had not seen in other silicious areas: Oryzopsis 
canadensis (Poir.) Torr. (Stipa canadensis Poir.),; known from New 
Brunswick and Prince Edward Island but not met by us elsewhere 
in Nova Scotia, and Carex aenea and C. albolutescens, var. cwmulata 

Bailey, afterward found on various sandy barrens. They had 
found one brook-bottom which had some fertility, yielding the only 
Petasites palmata of the summer; and, while waiting for the train, 
they had weeded the freight yard and taken away Linaria minor, 
reported in 1907 by C. B. Robinson? from Pictou Landing, and now, 

as it soon proved, a common weed all along the railroad to Halifax 
and eastward to Cape Breton; the beautiful yellow-flowered Lathyrus 
pratensis; and a strange Crucifer which proves to be Erysimum parvi- 
florum, a western species now beginning to move eastward along the 
railroads’. 

1 Calopogon oe is sometimes called Limodorum tuberosum L., Sp. Pl. 950 
(1753), but that es rests chiefly upon and draws its specific name divectly from 
* Helleborine Ame radice tuberosa"’ of Martyn, Hist. Pl. Rar. 50, t. 50 (1728). 
The Martyn reference is the only one of the Linnean citations showing a plate, 
a beautiful full-page —_ Grawing of the plant of the Bahamas treated by Britton 
& Millspaugh (B 96) as Bletia purpurea (Lam.) DC., although they Cite 
Jacquin’s Limodorum roi the description of which definitely cited as a synonym 
Martyn’s Helleborine Americana; fdaies tuberosa. Cinilociin. tuberosum L. is, of 
course, the earliest name for Biletia purpurea. 

2C, B. Robinson, Bull. Pictou Acad. Sci. Assoc. i, 42 (1907), as Chaenorrhinum 
minus et nae: Lange. 

J. C. Parlin, Ruopora, x. 146 (1908). 
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The party exploring about Truro had started out as a quartet, 

following the shores of Salmon River and getting, in some of the 

pools, Ranunculus Purshii and Myriophyllum alterniflorum, the 

latter species seen by us nowhere else during the summer; but they 

soon divided into pairs, Bean and White working down stream to the 

extensive reclaimed marshes where they secured a representative 

collection, but too largely weeds of civilization to require special 

mention. Bissell and Linder soon found rich, hillside woodlands 

and thickets and throughout the summer, whenever we were having 

particularly meagre botanizing, they longingly referred to this hill- 

side at Truro. There they added to our list Equisetum scirpoides, 

Carex aurea, Ranunculus abortivus and other plants of rich soil not 

found by us in the silicious country; and for the first time in the 

summer, though we afterward got it in rich woods or in limy talus 

at other stations, a very neat little Poa which I had long known as a 

unique species characteristic of Newfoundland and Prince Edward 

Island. In its stoloniferous habit the plant resembles P. pratensis, 

but in the very short and stiffly spreading branches of the panicle, 

its large lance-ovate, acuminate spikelets 5.5-7 mm. long, with very 

thin and lustrous, strongly 3-5-nerved lemmas, which are conspic- 

uously white-margined, the plant seems to stand well apart. In its 

technical characters it apparently matches the plate in Flora Danica 

(t. 2402) of Poa costata Schumacher,’ a little known and somewhat 

problematic plant described from the island of Seiland in the Baltic. 

In our northeastern coastwise region, Newfoundland, Prince Edward 

Island and Nova Scotia (fig. 5), the plant is clearly indigenous and its 

identity with a plant otherwise known only from the Baltic recalls 

Poa costata Schumach., Enum. Pl. Saell. i. 28 (1801); Liebm. Fl. Dan. fase- 

xli. t. 2402 (1845). P. pratensis, var. depauperata Liebm., l. c. as syn. (1845). P- 

atensis, subsp, costata (Schumach.) Lange, Nomencl. Fl Dan. 91, 203 (1887): 

P. pratensis, var. costata (Schumach.) Lange, I. c. 329 (1887). P. angustifolia, var- 

costata (Schumach.) Richter, ca eci- 

mens are _ NeEwFounpLanp: open woods, St. John’s, August 4, 1894, 

Robinson & Schrenk, no. 219, in part, distributed as P. pratensis and subsequently 

given an unpublished herbarium-name by Scribner; gravelly fir and spruce woods, 

e, August 19 and 20, 1911, Fernald & Wiegand, no. 4,630. Prince Epwarp 

ISLAND ke Bloomfield, August 7, 1912, Fernald 

L & St. John, no. 6,897. N OTIA ockets in moist, rich s 

and thickets, Truro,. July 1920, Bissell & Linder, no. 19,995; glades by brook- 

side in woods, southern slope of North Mountain, north of Middleton, July 21, 

1920, Long, no. 19,996; open woods at base of gypsum cliffs, Port Bevis, August 27, 

1920, Fernald & Long, no. 19,999. 
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Polygonum acadiense Fernald, originally described from Nova Scotia 

but subsequently found to be a characteristic species of the Baltic. 

It was close work, after reaching Truro at 9 P. M., to get our 

collections into papers and be up and ready for a train leaving soon 

after 6; but we had some good areas noted which required the use of 

local, early-morning trains. Near Folleigh Lake the Intercolonial 

(now Canadian National) crosses a high gap in the Cobequid Hills 

where the traveller is invariably roused to enthusiasm as he looks 

down the steep slope to the beautiful Wentworth Valley and for 

several miles notes the unspoiled grandeur of the rich, hardwood 

forest, one of the few stands of virgin hardwood in the Maritime 

Provinces. It seemed worth while to get a good sample of the flora 

of a hardwood mountain-slope, so “the boys,” Bean, White and 

Linder, were detailed to spend the day there. Pease and Long, 

having spent the preceding day in a hopeless barren, had earned the 

novel assignment for the day, the calcareous valley of 5-Mile River 

with its great, fantastic white cliffs of gypsum. To be sure, they had 

to get up by 5 o’clock and their return train would not get them 

back until after dark and long after supper-time. But what of that! 

Bissell and I were quite happy to try our luck on the shores of 

Shubenacadie Grand Lake, for somewhere on those 20 miles of shore 

Mrs. Britton had found growing “among the rhizomes of Osmunda 

regalis,”? Schizaea and we vaguely hoped that the short time allowed 

us by the rather unaccommodating train-schedule would suffice to 

give us a glimpse of the plant in situ. As we walked down to the 

shore from Grand Lake station we found a common New England 

bullrush, which we had not seen in Nova Scotia, Scirpus atrovirens, 

var. georgianus*® and thickets of Hobble-bush, Viburnum alnifolium, 

and other typical shrubs of the Canadian forest. The shore was 

composed of slaty and silicious ledges and cobble, where Xyris 

caroliniana, Rynchospora capitellata (Michx.) Vahl (R. glomerata of 

the Northern States),4 Sisyrinchium gramineum, and other coastal] 

1See Fernald, Botanisk Tiddskrift, xxxiv. 253 (1916); Ostenfeld, ibid, 254; Fer- 

wala: Am. Journ. Bot. v. 229 (1918). 

3ScrrPUS ATROVIRENS Muhl., var. piseclocapeee apa n. comb. S. Georgianus 
Harper, Bull. Torr. Bot. Cl. xxvii. 331, t. 22 (1900 

Since this was first noted (RHopora, i 163) in ton as a common plant of the 
Northeast, repeated attempts to keep it apart from S. atrovirens have shown that it 
is hardly a species, but rather a fairly pronounced variety. 

4 See Blake, Ruopora, xx. 28 (1918). 
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plain plants abounded; and after following these ledges for half an 

hour, each of us with Schizaea of the wet bogs in his mind’s eye but 

both stolidly refraining from complaint of the unpromising habitat, 

dry ledges with their thickets of Low Blueberry, Vaccinium penn- 

sylvanicum, Black Huckleberry, Gaylussacia baccata, and the Nova 

Scotian representative of Amelanchier stolonifera, with an occasional 

damp pocket full of Carex polygama or Rhus Toxicodendron, Bissell 

finally broke the monotony by firmly asserting that it was foolish 

to expect Schizaea pusilla on dry ledges and that we might as well 

give it up or hunt for a boggy shore. The latter course seemed 

preferable, so, remembering a wet shore we had seen from the train, 

we retraced our steps toward it. Still hoping against hope I was 

watching every crevice when my eye detected a puzzling Violet. 

Dropping upon my knees, I carefully inserted my hand-pick into the 

rock-crevice and dug out the first Violet, and with it Schizaea. Schi- 

zaea pusilla of the bogs here growing in dry rock-crevices! We did 

not hunt up the boggy shore but picked and chiseled Schizaea from 

the ledges until a violent shower drove us to shelter. 

In the shelter of the station we sorted our collections and found 

that the plant of the gravelly lake-margin, with quill-like leaves 

closely suggesting those of the Cape Cod Sagittaria teres, was really 

young material of the aquatic plantain, Littorella americana Fernald,’ 

an extremely rare plant which Mrs. Britton had collected? on the 

shore of Grand Lake in 1879. The milkweed of the wet gravel 

suggested Asclepias incarnata, var. pulchra, but it had few, very 

short leaves (the longest 4.5-6.5 cm. long) glabrous or only minutely 

and very remotely hirtellous beneath. I had at times imagined that 

there might be a specific line between A. incarnata, with its elongate, 

essentially glabrous leaves and deeper-colored flowers, and A. pul- 

chra Ehrh., with its oblong or elliptic leaves decidedly hairy beneath 

and its commonly paler flowers; but this Grand Lake material and 

a similar colony afterward found on Tusket Lake has the leaves even 

shorter and broader (in proportion) than in A. pulchra but as smooth 

as in A. incarnata. 
We got back to Truro long before supper and had our collections 

in papers when the = returned from Folleigh. We had correctly 

oat xx. 62 (1918 

. G. Knight as eoceea in Bull. Torr. Bot. Cl. vii. 1 (1880); Gray, Bot. 

v. fs (1880); E. G. Britton, Linnaean Fern Bull. iv. 17 (1896); all as L. niuneer 



136 Rhodora [Jcne 

interpreted the region, to the extent at least of diagnosing it “rich 

woods:” Polystichum Braunit, Carex scabrata (fig.9), Habenaria macro- 

phylla and H. bracteata, Arisaema triphyllum, var. Stewardsoni 

(Britton) G. T. Stevens,! the Canadian representative of the more 

southern or Alleghenian A. triphyllum, Ranunculus recurvatus, Amel- 

anchier Bartramiana (Tausch) Roemer,? Viburnum alnifolium, ete. 

When, toward 9 o’clock, the 5-Mile River party came in, they were 

a tired, hungry and rain-soaked pair. They had been out since 

early morning in the richest spot of the summer and their sneakers 

and clothes plainly showed the result of a day of enthusiastic ex- 

ploration of the knife-sharp pinnacles and unyielding talus and 

crests of gypsum. They had repeatedly emptied their collecting 

boxes and were loaded down with two riicksacks, a large bundle ‘and 

two boxes full of specimens and had been forced to quit on account 

of darkness,—385 specimens of 154 species from a limy district, 

but not at all the plants of the acid coastal plain such as Bissell and 

I had got at Grand Lake or which abound in Yarmouth County: 

Cystopteris bulbifera (fig. 6), Carex eburnea, Sphenopholis pallens, 

Amelanchier canadensis* (fig. 8), Fragaria vesca, var. americana an 

Erigeron hyssopifolius (fig. 7) from the cliffs and talus; Pteretis 

nodulosa (Michx.) Nieuwl.,* Athyrium acrostichoides (Michx.) Milde,‘ 

Milium effusum, Festuca nutans, Asperella hystrix (L.) Humb.,® 

Carex rosea, C. retrorsa and C. Deweyana, Lilium canadense (fig. 10), 

1 Siti triphyllum, var. Stewardsonii is often very distinct and in its extreme develop- 

t seems like a good species, but too often transitional forms occur and the plant 

seems 
or form” of A. pusillum (Peck) Nash (Bicknell, Bull. Torr. Bot. Cl. xxxvi. 1) and 

states that ‘“‘the evidence appears unmistakable that the two plants are extreme 
variations of a single species.” A. triphyllum, var. pusillum Peck is a coastal plain 

extreme extending from Texas to Oklahoma and Florida, thence north to south- 
Massachusetts from 

Ed ‘ 
of Georgia. At least, the material in the — Herbarium referred by Dr. Gray 

to A. quinata (Nutt.) Schott (Arum quinatum Nutt.), a reputed species described 

m Geo! eorgia as as dist A: sishalum by its po pati quinate, lanceo- 

ing on the same plant from ternate to quinate, and the slope of the recurved ‘sade 
at base of the hood exactly as in the northern var. Stewardsonii. In var. Steward- 

sonii of New England the leaves, although icntoaily ternate (as he majority 
of leaves of “A. quinata’’), are sometimes quinate or with the lateral leaflets deeply 

2 See Wiegand, Ruopora, xiv. 158 (19 12). 

3 As interpreted by = * Ra HODORA, xiv. 150 (1912). 
*See Weatherby, Ruop « 178 (1919). 
5 See Hubbard, oe oe oa 187 (1912). 
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Listera convallarioides, Ostrya virginiana, Laportea canadensis, Den- 
taria ss ylla, Geum canadense, virginianum and strictum, Circaea 

ill,1 C. canadensis Hill,? Sanicula gregaria, and Viburnum 
aes var. americanum from the alluvial or other rich woods; and 
Sagittaria cuneata Sheldon (S. arifolia Nutt.), Carex riparia, var. 
lacustris (Willd.) Kiikenthal and Nymphozanthus rubrodiscus (Morong) 
Fernald’ from the pools. 

Only the impossibility of properly preserving such a bulk of choice 
specimens without driers and presses and the insistent demands of 
our schedule could drag us at once away from a region so full of 
interesting spots, and this in spite of the hotel at which we were 
ledging. We were told that if we went to one of the hotels we should 
wish we had gone to the other, so we went to the other. Afterward, 
while visiting friends at Baddeck, we were told of one of their recently 
departed guests who had wired back, much to the bewilderment 
of the Gaelic telegraph-operator: “Spent a week this morning in 
Truro!” They could not tell us where he breakfasted. 

Starting, by express, to Yarmouth our many bundles of specimens, 

already laid out in white paper but without driers, we ourselves went 

on the morning of July 20 to Middleton in the Annapolis Valley, a 

fascinating trip with its diversity of landscape: the great reclaimed 

marshes west of Truro; the ragged, white gypsum cliffs in the woods 

which Pease and Long pointed out to us, and others near Windsor; 

the great red-mud canons, deep down in the bottoms of which mean- 

dered at low tide tiny streams soon to be changed by the Fundy tides 
to broad and deep brick-red rivers; the great hayfields with the 
monument to Evangeline at Grand Pré and beyond them Blomidon 
capped with cloud; the miles and miles of apple and peach orchard 

closely cultivated and putting to shame our neglected New England 
orchards of rock-pastures and otherwise useless spots. Near Berwick 
and from there to Wilmot were vast uncultivated plains carpeted, 
wherever dry enough, with a close growth of the New Jersey pine 
barren Corema Conradii, and, although these barrens were the finest 
we saw, we had to content ourselves with small and unspoiled rem- 

nants of them at Middleton. Unspoiled, because, although these 
Corema heaths are forbidding enough in appearance and at the sur- 

!See Fernald, Ruopora, xvii. 222 (1915). 

8 rm HoODORA, xix. 87 (1917). 

3 RHopora, xxi. 187 (1919) 
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face are highly acid and barren, when deeply plowed and cultivated 

they are transformed into the great orchards for which “the Valley’’ 

is everywhere famed. 

The Corema plains at Middleton, if a fair sample, as they doubt- 

less are, indicate that the vast stretches of such country farther east 

will yield interesting results. “All hands” browsed over these 

plains during the afternoon and, although we became scattered, 

Long, Pease and I eventually found ourselves within hailing dis- 

tance and our observations will suffice for the party. The drier 

places, where Corema is dominant, had dewberries, mostly Rubus 

arenicola Blanchard, one of the characteristic trailers of Cape Cod 

and of York County, Maine, and the sand-barren Viola fimbriatula, 

Lechea intermedia, Potentilla tridentata, which abounds among the 

dunes at Provincetown and elsewhere near the tip of Cape Cod, and 

endless variations of Vaccinium pennsylvanicum, both the forms 

with yellow-green foliage and those with glaucous leaves, the series 

of variants called var. nigrum. A singular form of the glabrous 

variety of Panicum depauperatum was abundant, always with the 

inflorescences hidden at the base of the plant, and only when wander- 

ing into disturbed railroad-gravel or cultivated land assuming its 

ordinary appearance, with well-developed panicles on elongate 

culms. In the damper Polytrichum-carpeted areas Sisyrinchiwm 

arenicola (see p. 96) was found, and such places were characterized 

by Carex atlantica, C. foenea, var. perplexa, C. albolutescens, var. cumu- 

lata, and, more abundant than any, a sterile Carex, seeming to be a 

hybrid of the latter and the ubiquitous C. scoparia. Bartonia vir- 

ginica was everywhere and the lustrous-leaved Amelanchier stoloni- 

fera abounded, though sadly denuded by some caterpillar, and Pyrola 

rotundifolia, var. arenaria was there, though scarce. 

In 1910, the late Dr. E. L. Greene, apparently making a change 

of trains at Middleton (a junction point), collected a purple Gerardia 

(now correctly known as Agalinis) and described it as Gerardia neo- 

scotica. One of our reasons for stopping off at Middleton was to 

search for the type station for thie northeastern representative of a 

southern genus and to secure good material. The search did not 

involve great difficulty for, in following a cartroad, Bissell and Linder 

promptly came upon Greene’s original spot (clearly indicated in the 

original description) and collected material. By the time they got 

it back to the hotel most of the corollas were gone, so before break- 
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fast next morning Linder conducted me to the spot where we laid a 
good supply of freshly flowering specimens into folds of paper and he 
secured a good portrait of the growing plant. Subsequently, to be 
sure, the species proved to be ubiquitous in western Nova Scotia so 
that we got it in all stages of development, even to the large bushy- 
branched plants 3.5 dm. high with mature fruit, but it was gratifying 

to have a series from the type station. Dr. Harold St. John also 

collected the plant on Sable Island in 1913 so that it will doubtless 
prove to be generally distributed in the silicious areas of the province. 

Our collections embrace 25 numbers and the characters originaly 

pointed out by Greene are amazingly constant: the broadish rather 

fleshy leaves (which do not quickly curl as do the linear-attentuate 

leaves of Agalinis paupercula); the very long and foliaceous sca- 

brous-serrulate calyx-lobes and the almost tubular little corolla with 

only slightly spreading lobes. To Greene’s statement of characters 

should be added the facts that the mature capsule is shorter than to 

barely equalling the calyx, and that the mature calyx-lobes tend to 

become divergent. The corollas have no yellow lines in the tube, 

but whether this character is diagnostic can be determined only by 

further observation of fresh material of A. paupercula. Altogether 

the plant seems to ke a clearly marked species.’ 

- On July 21 we had the first break in our party and one which we 

keenly felt, for every one who knows Stanley Pease, his quick wit and 

kindly humor, will appreciate the loss we felt when he took the first 

train to Digby, thence to return to “the States.” He and I spent a 

short morning, until his train left, on the plains about Middleton, 

collecting better material of some of the specialties but adding little 

of importance to the discoveries of the day before. Bissell, Bean, 

White and Linder drove across the North Mountain to the shore of 

the Bay of Fundy at Margaretville, bringing back such well-known 

plants of this basaltic coast as Iris setosa, var. canadensis, Primula 

farinosa, var. macropoda and Euphrasia purpurea, var. Randi. Long 

spent an exasperatingly short hour testing the rich woods and swales 

on the southern slope of the basaltic North Mountain, just glimpse 

enough for him to yearn all summer for another and extended visit 

to the slope where he had collected Equisetum scirpoides, Poa costata, 

1 Acauinis neoscotica (Greene), n. comb. Gerardia neoscotica Greene, Leaflets, 

ii. 106 (1910). A. ee hind Britton, var. neoscotica (Greene) Pennell & 

St. John, Proc. Bost. Soc . Hist. xxxvi. 93 (1921). 
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Carex scabrata, Juncus Dudleyi, Trillium erectum, Corallorhiza macu- 

lata, Dentaria diphylla, Geranium Robertianum and Osmorhiza divari- 

cata, the latter a northern species new to the western counties but 

previously found by Nichols in Cape Breton and afterward collected 

also by Long and me about gypsum talus in Cape Breton. 

We reached Yarmouth that evening and the next three days were 

cecupied until late in the evenings with our presses. The 5000 

driers proved wholly inadequate, for Yarmouth was wrapped in its 

conventional blanket of fog and sun-drying was out of the question. 

We had already been driven to various expedients to meet the pene- 

trating dampness and now with great regularity, as soon as corru- 

gated ventilators had been inserted, the presses were stacked high 

in a square about the kerosene stove or suspended over it from the 

rafters. The wet driers for immediate use had to be “toasted”’ 

while such as could be allowed a more prolonged aeration were tucked 

end-on into chinks in the rough boarding of the empty hay-loft. 

The act of thus fitting the rough ends of the driers into shallow 

chinks from which they drooped soon became a real art and with the 

aid of a ladder we were eventually able thus to decorate the rough 

sloping walls of the loft with nearly 2000 driers at one turn 

The 23rd was for us an unfortunate day, for Bissell felt that he 

must get home but he had had a taste of Nova Scotia botanizing 

and the leaven continued to work after he got back to Connecticut; 

for later in the summer he took another vacation and one morning 

appeared ready for work just as we were going down to breakfast. 

On the afternoon of the 24th there was time for a short half-day’s 

collecting so the amended party, Long, Bean, White, Linder and 

I went after the weeds of the docks, railroad yards and waste heaps 

of Yarmouth. We scattered in different directions and the more 

interesting weeds of the day included typical Sisymbrium officinale, 

apparently commoner in Nova Scotia than var. leiocarpum, Coronopus 

didymus, Lepidium Draba, Iberis amara L. and Carduus acanthoides. 

Next day, July 25, we were ready for field work and since, on the 

earlier visit, we had had only a glimpse of either Beaver Lake or 

edar Lake, we went there; Long and Linder stopping off for the day 

at Beaver Lake; Bean, White and I going on to Cedar Lake. Many 

of the plants of July 11th were now in splendid condition, the cespi- 

tose and nearly beardless Pogonia ophioglossoides forming extensive 

colonies with well-formed fruit, and, abundantly intermixed with it 
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in the cobble-beach, Ophioglossum vulgatum, so closely similar that 
it required real care to separate the two; and even after the plants 

were in press we found roots of Ophioglossum tangled with those of 

the Pogonia. Panicum spretum had developed wonderfully and now 

formed a handsome and almost continuous belt at the upper border 

of the beach, and in the cobble-beach with the Pogonia, Ophioglossum 

and Liparis Loeselii there was the usual series of intergrades between 

typical Botrychium dissectum and the var. obliquum. 

In the inundated peaty border of Beaver Lake, Long and Linder 

were getting Utricularia minor and, in fine flower, the common but 

rarely flowering U. intermedia, and near by a beautiful tall Panicum, 

in habit resembling P. spretum but with broad panicle and very 

ciliate sheaths and densely bearded nodes, one of the complex of 

plants which is treated by Hitchcock & Chase as many species: P. 

Lindheimeri, P. huachucae, P. tennesseense, P. languidum, etc., but this 

plant is nearer the type-material from Texas of P. Lindheimeri than 

to the others. In sending to a contributor to Ruopora a galley 

proof in which Panicum was mentioned the editor once made the 

penciled query opposite one expression: “Redundant?” The proof 

came back without change except for the added comment: “The 

spikelets of all the Panicums are redundant.” Be that as it may, 

it is certain that many of the species of Panicum as recognized at 

present in America are highly redundant. The four above mentioned 

are clearly phases of one species but I am not yet certain that there 

are not still more of their variants similarly masquerading as species. 

At the margin of the lake they found the unique Myriophyllum 

tenellum, and when, returning from Cedar Lake, we stopped to take 

them in, Long was a half-mile away on the barrier beach below the 

mouth of Beaver River, whence he returned with Carex silicea, the 

characteristic whitish-brown sedge of our southern dunes. 

Our botanizing had developed a pendulum-swing, first north then 

south, so on the 27th, as it was the turn to work south, we went to 

Belleville station, Long and Linder working eastward to explore 

some of the lakes in that direction, Bean, White and I going west 

around the shore of Eel Lake and on to Abram River. Eel Lake is 

decidedly brackish, where we examined it full of Potamogeton pecti- 

natus and Ruppia maritima, var. longipes Hagstrom,’ which is abund- 

1 See Ruopora, xvi. 125 (1914). 
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ant in maritime pools southward quite to tropical America. The 

rocky shore, too, had maritime plants: Samolus floribundus in wet 

crevices, Teucrium canadense, var. littorale, and Juncus articulatus, 

var. obtusatus. West of Eel Lake we came to an extensive, dry, 

Polytrichum-covered barren with meagre enough vegetation but 

with Habenaria blephariglottis and Ilex glabra abundant, even domi- 

nant in some areas, Carex aenea, which we had had only from Spring- 

hill Junction, and a good number of Panicums. The brackish 

marshes along Abram River contained extenisve sloughs full of Scir- 

pus Olneyi, which, when we first got it at Sand Beach, had seemed a 

thrilling discovery; a small quagmire at the border of the barren 

was full of Utricularia geminiscapa Benj. (U. clandestina); and a wet 

cart-road was bordered by Juncus acuminatus and J. marginatus 

(one of the long discredited plants of Lindsay’s Catalogue). 

When we returned to Belleville station Long was closely studying 

the railroad-bed—to find more of the curious little weed with short, 

club-shaped scapes and tiny dandelion-like heads, Arnoseris pusilla. 

The plant, a wanderer from Europe, is well established at this point 

and is likely to spread, since no one bent on gathering a bouquet 

will disturb it. Long and Linder had got into dry barrens where 

Corema abounds but most of the lakes had hopelessly inaccessible 

shores, flooded high into the bushes and bordering swales where, 

floundering through the acres of Sparganium americanum or Ponte- 

deria one would take his life in his hands (or more likely consign it 

to the waters). They had succeeded, however, in finding enough 

accessible shore at Clearwater Lake and at another, called Minnigo- 

bake, to secure Cyperus dentatus, which we had not previously. col- 

lected, Ophioglossum vulgatum, occurring in cobble-beach as at Cedar 

Lake, Myriophyllum tenellum and Subularia aquatica again and, of 

course, Utricularia subulata. The most striking discovery, however, 

was that of Juncus subcaudatus (Enge!m.) Coville & Blake,‘ in the 

wet border of a spruce swamp. This plant, treated in the 7th edi- 

tion of the Manual as a southern variety of J. canadensis (ranging 

north to Rhode Island, although Long and I have subsequently got 

it on Cape Cod), we found through the rest of the season to be a thor- 

oughly characteristic denizen of boggy woods or openings in spruce 

swamps from Digby Neck south through Yarmouth County, thence 

1 Coville & Blake, Proc. Biol. Soc. Wash. xxxi. 45 (1918). 
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east to Queens County; but, although clearly belonging with J. sub- 

caudatus, the Nova Scotian plant differs in having a shorter peri- 

anth with broader and greener uncorrugated sepals and thus con- 

stitutes an endemic Nova Scotian variety. 

There is a little sand- and cobble-bordered lake by the railroad 

about a mile south of Lake Annis. We had more than once specially 

noted it as a promising spot, consequently on July 29, Bean, White 

and Linder went there to try their luck. They soon learned that 

this is Jassy Lake and if we had not begun to be satiated with Utri- 

cularia subulata, Subularia aquatica and Myriophyllum tenellum, 

would rank as a good spot. They brought back Solidago canadensis, 

which sounds uninteresting, but singularly enough, during the whole 

summer we did not see this characteristic Canadian species in south- 

ern Yarmouth County nor in Shelburne and Queens Counties, its 

place in swampy thickets being there preempted by another plant 

not yet in flower but decidedly not S. canadensis. They also had 

a very delicate Utricularia, the material all sterile but in the capillary 

forking of its leaves and in its bladders closely matching U. gibba. 

The glimpse of Trefry’s Lake which Pease and I had got two 

weeks earlier had stayed vividly in my mind throughout that crowded 

and ever-changing fortnight and Long was not averse to visiting its 

shores, so, while the others were at Jassy Lake, he and I spent one of 

the happiest days of the summer, making an almost complete circuit 

of the lake. The vegetation had greatly changed in two weeks and, 

owing to frequent rains and prolonged fog, the narrow beach had 

become almost invisible. As we started in we came upon Sieglingia 

decumbens in the most natural spot of the summer, at the upper border 

of the beach next the thicket, but there was a cow-path nearby so 

that here as elsewhere the evidence of its native character was in- 

conclusive. 

The very distinct goldenrod of the subgenus Euthamia, which we 

had been watching at other lakes, was now in good condition in the 

shallow water, though the plants higher on the beach were not yet 

flowering; a beautiful little plant with tall, simple stems rarely 

branching at the summit and with very fleshy and firm, dark-green 

mostly 1-nerved, linear-oblong to linear-lanceolate, blunt or merely 

acute, erect leaves, and with the deep-yellow heads so densely crowded 

as to make the corymb appear like a handsome golden button com- 

monly only 1 or 2 cm. in diameter, or in extreme plants like a few 
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crowded buttons. This plant was seen or collected throughout Yar- 

mouth County and eastward in the silicious belt as far as Queens, 

everywhere dominant and thoroughly characteristic of these sandy 

and cobbly lake-margins. Close study, however, fails to rev eal any 

specific characters in the heads by which the Nova Scotia plant can 

be constantly distinguished from the coastal] plain Solidago tenw- 

folia and it is, consequently, here treated as a pronounced geographic 

variety of the southern S. tenuifolza. 

We had been closely watching Utricularia cornuta for, when the 

clants were still young and before the corollas expanded, we had 

noticed that in some colonies the flowers were approximate at the 

summit of the stem as good U. cornuta is supposed to have them, 

while in other colonies or often in the same colony were plants with 

the flowers scattered along the upper part of the stem, a character 

which, with its smaller flowers, is supposed to distinguish U. juncea 

of South America, the West Indies and the southern coastal plain. 

U. cornuta was at last in prime condition and here, on the beach of 

Trefry's Lake, were many plants with flowers as small as in the 

smallest-flowered U. juncea, but closely approximate; while at 

neighboring lakes we found colonies with flowers larger than we had 

ever before seen in U. cornuta but as remote as in U. juncea. U. 

juncea is said to have a less spreading margin to the lower lip but if 

this character proves no better than the others ascribed to it, it will 

be evident that, when in 1847 Benjamin! treated the two as one 

species, he was not far from the truth. 

Slightly beyond the Smilax tangle where Pease and I had turned 

back there was a second mass of Cat Brier, only this was S. rotundi- 

folia, var. quadrangularis, a coastal plain variety previously known 

northward to Nantucket and Cape Cod. The name quadrangularis 

is most unfortunate, since the finer branches and branchlets of typical 

S. rotundifolia are as often as not quadrangular, the distinctive 

feature of the variety being its ciliate leaf.2_ While Long was gather- 

ing specimens of the Smilax, I was absorbed in contemplation of the 

golden-rod growing at the border of the spruce swamp, still immature 

but surely Solidago Elliottii, a thoroughly distinctive species, origin- 

ally from Carolina and Georgia, named for Stephen Elliott, the 

great botanist of South Carolina, and “rare and local” even in south- 

1 Benj. Linnaea, xx. 305 (1847). 

2 See Bicknell, Bull. Torr. Bot. Cl. ee 10 (1909). 
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ern New Jersey; and north of the Cape Cod region so extremely 

rare that its single station on the Neponset meadows, south of Boston, 

has long been a famous spot. I was also worried by a shrub with 

lustrous dark-green leaves which looked amazingly like some Azalea, 

but close examination showed that the Nova Scotian shrub was 

an extreme form of Rhodora, Rhododendron canadense (L.) Torr., 

forma viridifolium Fernald,' quite lacking the grayish bloom which 

usually characterizes the foliage and new twigs of that shrub. At 

the northern end of the lake is a deep sluggish creek of indefinite 

depth, blackness and breadth which could be crossed only by finding 

a rare leaning tree or log; and during the hunt for such a bridge we 

struggled through a dense tangle of Rosa palustris and Smilax rotundi- 

folia, southern types now losing their novelty and later on found to 

be frequent species, the Smilax seen northward to the banks of 

Sissiboo River in Digby County and eastward to the banks of Sable 

River in eastern Shelburne County. 

In this thicket grew the characteristic coastal plain variety of 

Juncus effusus, the plant with slender purple sheaths, pliant and 

conspicuously corrugated culms, as in vars. conglomeratus and Pylaei, 

but with perianths intermediate between those of the other two 

varieties. This plant is general on the coastal plain from South 

Carolina to southern Maine and in Nova Scotia. West of the creek 

for some distance the spruce and red maple swamp was so extremely 

palpitating at the border of the lake that we were forced some dis- 

tance back through the everywhere dominant Inkberry and Chain 

Fern, the monotony occasionally relieved by Calla palustris, which 

seems to be rare in southwestern Nova Scotia. One of the coves at 

this side of the lake had, far out in deep water, a broad belt of some 

aquatic Sparganium, and we made frequent attempts along the 

quaking margin to find stranded fragments. Failing in this and 

coming to surer footing, we waded out as far as possible and with the 

aid of a small tree succeeded in dragging in a tangle from the Spar- 

ganium-belt, the northern S. fluctuans, ranging from Quebec to 

northern Connecticut and Minnesota, and with it a mixture of the 

coastal plain Utricularia purpurea and sterile fragments of the char- 

acteristic New Jersey pine barren Potamogeton confervoides, a species 

also common in eastern Newfoundland but not heretofore known 

from Nova Scotia. 

} Fernald in Wilson & Rehder, Mon. Azal. 122 (1921). 
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The evening train into Yarmouth whistled a couple of hours be- 

fore we had completed the circuit of Trefry’s Lake, but so keen were 

our interest and enjoyment, that last trains were not to be considered, 

and when we finally got back to our starting point a seven-mile 

road-walk was between us and Yarmouth. There were a few rem- 

nants left from lunch and, after passing the village of Arcadia, we 

left the dusty road and enjoyed our simple arcadian meal while 

closely scrutinized by the cattle of a roadside pasture. 

Next day, we were more than crowded in putting up our specimens 

and overhauling the presses and at night we lost Bean, who was 

obliged to return home. 

; e map indicated some small ponds not far west of Hectanooga 

station and, consequently, on July 31, Long and Linder tried to find 

them, but not even the oldest inhabitant, whose acquaintance they 

promptly made, knew of any such ponds and they were forced to 

content themselves with Hectanooga Lake and the very unsatisfy- 

ing Little Doucette Lake. These lakes, although not up to our 

somewhat exacting standard, furnished a few good things: the 

largest Isoetes of the summer, with bulbous base 4.5 em. in diameter, 

the coastal plain Potamogeton Oakesianus which we had not had, 

Najas flexilis, also the first of the season, and one of the representa- 

tives of the complex group passing as Sagittaria graminea; and in 

the woods, which they reported as rich and unspoiled, were Agri- 

-monia gryposepala, the northern Pyrola secunda, var. obtusata, and 

other plants indicating essentially virgin forest. 

White and I, at the same time, had drawn a more prolific area, 

Salmon or Greenville Lake, where the reconnoitering party of the 

13th had found Galium tinctorium. We left the car at the southwest 

corner of the lake and made our way across a boggy pasture to the 

shore. At the point where we reached the lake a cold brook enters 

‘and in it grows a splendid clump of the tall, perennial smartweed 

described by Small as Polygonum punctatum, var. robustior, a hand- 

some plant ranging northward from South America but heretofore 

unknown east of Massachusetts. Subsequentiy, hcwever, we found 

it at other stations in Yarmouth County (fig. 13) always character- 

istic and here as from Massachusetts to South America constantly 

‘differing from P. acre (or P. punctatum) in its very stout stems; strong, 

perennial, woody rootstock with coarse basal offshoots; more approxi- 
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mate and more truncated ocreolae; long-exserted fruiting pedicels; 
larger, always trigonous, achenes with concave faces; and distinctly 

later flowering season. The plant seems to be a perfectly definite 
species which should be called Polygonum robustius.1 The shore was 
inviting in both directions, up the west side of the lake or around the 

southern end, and as a decision had to be made we chose the south- 

ern end. Polypodium vulgare, here having no rocks to grow on, was 

climbing the tree-trunks, the creeping rootstocks ascending in the 

crevices of the bark to a height of 2 or 3 meters. Rosa palustris and 

Smilax rotundifolia, with the variety quadrangularis, soon proved 

to be common, as were Apios tuberosa and Woodwardia virginica, 

but here the Chain Fern was growing in the cobbly beach of the lake. 

One of the Joe Pye Weeds was also frequent at the upper border of 

_ the beach; not, however, the widely dispersed Canadian species, the 

plant treated by Wiegand? as Eupatorium maciulatum L. and by 

Mackenzie*® as E. Bruneri Gray, but, as we might have predicted, 

the coastal plain plant, heretofore known from South Carolina to 

southern New Hampshire, E. verticillatum of Wiegand’s treatment or 

. purpureum of Mackenzie’s. All the Sisyrinchium gramineum, an 

abundant plant in the cobbly shore, had quite simple scapes, thus 

simulating S. angustifolium, but its paler bluish flowers and its fruits 

were clearly those of S. gramineum. The plant, however, which 

most interested us, was an abundant Habenaria of the cobbly beach. 

In aspect strongly suggesting the frequent H. flava of the northern 

states, this plant differed in its very attenuate and narrow leaves 

chiefly borne toward the base, so that the flowering stem was sub- 

scapose, and in its extremely slender and open raceme of small green- 

ish flowers with very short bracts. Subsequently the plant was 

found at various stations in the Tusket Valley, differing strikingly 

from the plant which passes as H. flava in New England and thence 

west to Minnesota and Missouri, south in the uplands to the Carolina 

Mountains; the latter plant having the broader, more elliptic and 

less attenuate leaves running higher up the stem and the raceme 

more compact and usually with much longer bracts. Detailed 

1 Potyconum robustius (Small), n.comb. P. punctatum robustior[us] Small, Bull: 

Torr. Bot. Cl. xxi. 477 (1894). pessearis robustior (Small) Bicknell, Bull. Torr. 

Bot. 
? Wiegand, Ruopora, xxii. 64 (1920). 
3 Mackenzie, Ruopora, xxii. 165 (1920). 
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study shows that the plant of Yarmouth County is true H. flava 

(Orchis flava L.),! a species which in its typical form occurs on the 

coastal plain from Texas to Florida and New Jersey, the more in- 

land plant being H. flava, var. virescens.’ 

We were in the midst of an exceptionally prolonged Yarmouth 

fog, and it was not until August 4th that we had a sufficient quantity 

of “ toasted” driers to carry the accumulated collections safely through 

press. On that day, however, all four of us made excursions into 

the edge of the barrens in the eastern section of Argyle; Long and 

Linder trying the area near Argyle Head, White and I going on to 

the extensive barren between Lower Argyle and Goose Lake. 

After passing through ordinary spruce woods, White and I came 

upon the dryish sphagnous border of the barren, at this season domi- 

nated by Bakeapple, Rubus Chamaemorus, which had not fruited _ 

well, Carex oligosperma, Gaylussacia dumosa, var. Bigeloviana, Em- 

petrum nigrum, Ilex glabra, and Calamagrostis Pickeringti, var. 

debilis, with Habenaria blephariglottis scattered everywhere. Toward 

the wet center of the boggy barren there is a series of shallow pools, 

where in spring a considerable stream must flow. The borders of 

these pools are marked by the most spectacular growth of Pitcher 

Plant, Sarracenia purpurea, we had ever seen, while the open mucky 

spots were brilliant with solid carpets of Utricularia cornuta; and 

the pools themselves were often filled with the coastal plain Scirpus 

subterminalis and Potamogeton Oakesianus. East of the central 

pools the barren becomes very dry, carpeted with Cladonia rangi- 

_ ferina, Corema Conradii, Empetrum, Scirpus cespitosus, var. callosus 

and other such plants of dry heaths; and it was while here collecting 

Bartonia virginica and that puzzling little Melampyrum of northern 

bogs, that we came upon Schizaea pusilla, this time growing in hollows 

of the Cladonia carpet. 
Goose Lake itself proved very uninteresting, bushed close down 

to the bouldery shore, so that we started back toward the railroad 

hy a new route and quickly found ourselves in an extensive quag- 

mire, where the particularly interesting oe was Xyris montana, 

1“ The specimens in the Linnaean and Gronovian herbaria are comparable = the 

specimens with elongated racemes frequently pre the South and Southwest’’— 

es, 
2 Habenaria flava (L.) Spreng. Sf egy (Muhl.), n. comb. Orchis virescens 

Muhl. ex Willd., Sp. Pl., iv. 37 (1805). O. flava, var. virescens Green, Cat. Pl. N. Y 

60 (1814). 
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here in greatest profusion and forming in the wettest hollows an al- 

most continuous carpet. In collecting sods of this northern represent- 

ative of an austral genus we constantly found our hands filled with 

loose needle-like flowering and fruiting scapes, for in this species, it 

appeared, the scapes are unique in freely disarticulating at the very 

base, all our other species of Xyris firmly holding their fruiting scapes 

through the winter. At the western border of the barren we noticed 

a particularly wet quagmire and, although we had only a few minutes 

to train-time, we were so strongly tempted to take a peep that we 

ventured into the slough,—Schizaea everywhere, here in the wettest 

of moss- and liverwort-carpets, two Bartonias, one of them suggest- 

ing the Newfoundland B. iodandra, the other obviously neither 

that nor B. virginica of the drier barren, and Arethusa bulbosa abun- 

dantly fruiting. Here was a case of the luck we all have experienced, 

—the discovery of a choice spot on the way home—but there was 

nothing to do but to make mental note of it as a place which needed 

further exploration. 
A few miles to the north, about Argyle Head, Long and Linder had 

also been collecting Bartonias and Xyris montana, but their other 

specialties were different from ours: Juncus subcaudatus, J. margin- 

atus, Eleocharis rostellata, Polygonum robustius and the tree-climbing 

Polypodium again; and some good things we had not previously had, 

Woodwardia areolata and Rhexia virginica on the bushy shore of 

Randel Lake, the Woodwardia not heretofore definitely known east 

of southern New Hampshire, Hypericum dissimulatum’ described by 

Bicknell from York County, Maine, Nantucket, Martha’s Vineyard, 

Long Island and southward, Rynchospora capitellata, var. discutiens 

(Clarke) Blake,? which Long and I had found the preceding year on 

Cape Cod but otherwise unknown except in North Carolina and as 

a member of the famous, isolated coastal plain. flora of northern 

Indiana, the southern Eleocharis Robbinsii, and, in good fruit, Pota- 

mogeton confervoides and, to add a northern flavor, Euphrasia cana- 

densis Townsend,’ a characteristic species occurring from the Gulf 

of St. Lawrence to the foothills of the White Mountains. 

On August 6, White followed the too prevalent fashion and returned 

home, leaving Long, Linder and me to carry on the work. On the 

1 Bicknell, Bull. Torr. Bot. oe xl. 610 (1913). 
2? Blake, Ruopora, xx. 28 
? See Fernald & Wiegand, oan xvii. 195 (1915). 
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trip to Halifax we had noted along the bay south of Barrington some 

very attractive white sand hills and, since the nearest approach to 

such a habitat we had yet explored was the barrier beaches, we started 

on the morning of August 7 for Barrington. The train, as usual, 

was crowded and I found myself sharing a seat with a most interest- 

ing companion, Mr. John Kelly, Superintendent of the Lighthouses 

of western Nova Scotia and the Bay of Fundy. Mr. Kelly greatly 

relieved my mind by assuring me that the period of fog, which was 

still at its height and which had already lasted without interruption 

for more than 300 hours, was in reality abnormally protracted, most 

summer fogs of western Nova Scotia lasting less than 100 hours 

without at least a few hours of sunshine. From Barrington we were 

driven to Villagedale where the best dunes are situated, great white 

dunes invading the forest and in the rolling fog marvelously specta- 

ular and magnified. As usual, there were broad flats among the 

hills, but Xyris montana of the quagmires seemed strangely out of 

place in such a habitat. Limosella subulata, Sagina nodosa and 

Polygonum Raii Bab. were there, as we had hoped, and so was the 

always interesting Tillaea aquatica. Juncus bufonius, luxuriating in 

the brackish sand, had amazingly large flowers (sepals up to 9 mm. 

long) but Viola primulifolia, wandering in from the acid areas, was 

fruiting though its leaves were less than 1 cm. in length. Juncus 

Greenei, the commonest species on Cape Cod, and formerly known 

eastward only to Mt. Desert Island, was abundant with Cares silicea. 

Returning to Barrington on Monday, the 9th, we drove eastward 

to Clement Pond. Three weeks earlier this pond had been most 

attractive from the train, with a well exposed beach, but now, after 

weeks of wet weather the beach was deeply submerged and _ travel 

was difficult. At the southeast corner of the pond (just why this 

large body of fresh water should be called a pond, while thousands 

of others like it are lakes we were unable to make out) the shore is a 

quaking bog, with characteristic growth of Woodwardia virginica 

and Decodon verticillatus, var. laevigatus, T. & G.*, the latter hereto- 

fore unknown east of the lower Penobscot. In the drier Polytrichum- 

covered border of this bog Carex albolutescens, var. cumulata and C. 

bullata, var. Greenei were abundant and, in many areas, Corema 

Conradit. 

1 See Fernald, Ruopora, xv. 72 (1913). 

2 See Ruopora, xix. 154 (1917). 
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The bottom of the lake had a fine development of Subularia aqua- 

tica but the most amazing sight of the day was the acres and acres 

of the southern Solidago Elliottii, forming solid thickets nearly 2 m. 

high in the spruce and red maple (often Acer rubrum, var. tridens) 

swamp. It was, indeed, a strange experience and one we should 

hardly expect even in the southern coastal plain, to break our way 

through the tall stems of this southern goldenrod, much as we had 

sometimes done on Maine bottomlands through the overtopping 

masses of Ostrich Fern. When reporting the seeming absence (p. 143) 

of the characteristically Canadian goldenrod, Solidago canadensis, 

from much of southwestern Nova Scotia, reference was made to an 

immature plant which there takes its place. This, needless to say, 

is S. Elliottii, which from mid-August through September colors the 

spruce swamps and boggy clearings. Occasionally, too, in the Barr- 

ington swamp there were clumps of Solidago rugosa, var. sphagno- 

phila, described from southeastern Connecticut, but now known to 

be common in southeastern Massachusetts and south to New Jersey. 

The next morning, most happily, brought Dr. and Mrs. Graves 

and with them the news that, although he had been unable to get 

passage on the boat with them, Bissell would be back next morning; 

and after getting the presses in order, we started out for a short 

afternoon walk, Long and Linder going to Sand Beach where they got 

Polygonum allocarpum Blake,' and found that the Elymus virginicus 

of the barrier beach was all var. hirsutiglumis. Dr. and Mrs. Graves 

and I followed the railroad southeast beyond Yarmouth, getting 

into such masses of Habenaria psycodes as we had never imagined, 

thousands of brilliant plumes almost crowding each other in the 

boggy swales. Botrychium dissectum and var. obliquum were very 

abundant and here, as elsewhere in Nova Scotia and the eastern 

states, show such a connecting series as clearly to indicate that they 

are mere forms of the same plant, and since the name B. dissectum 

Spreng. has priority of six years over B. obliquum Muh. it is necessary 

to call the latter B. dissectum, forma obliquum.? Sieglingia abounded 

*Ruopora, xix. 234 eae 
* Borrycurum pissecTuM Spreng., forma obliquum (Muhl.), n. comb. B,. obliquum 

Muhl. in Wil!d., Sp. Plt v. 63 (1810.) 
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in the dryish swales and we strongly felt that it here looked indig- 

enous; and the most abundant rush of these swales was a plant 

entirely sterile and afterward seen in similar profusion south to Ar- 

gyle and north to Digby Neck. Everywhere the plant fails to set 

fruit and the best we can do with it is to suppose it a hybrid of J. 

articulatus and J. brevicaudatus, both of which abound in the region. 

(To be continued.) 
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THE GRAY HERBARIUM EXPEDITION TO NOVA SCOTIA 

1920. 

M. L. FERNALD. 

(Continued from p. 152.) 

Lucxtty Bissell’s boat got in promptly, although so baffled by the 

dense fog (now rapidly approaching the 400-hour mark) that she 

had difficulty in making the landing. Bissell had barely time to 

change his clothes before it was time to start for Lower Argyle, for 

I was anxious to get back to the quagmire White and I had been 

forced to leave only partly explored, and the others were ready to 

visit this particularly accessible station for Schizaea. The quagmire 

kept us busy most of the forenoon, chiefly with the collection and 

study of the amazingly abundant and perplexing representatives of 

the coastal plain genus Bartonia. The genus was now at the height 

of flowering and for the next two weeks we diligently and unintelli- 

gently collected these plants wherever we went. As currently 

recognized, Bartonia consists of four species: the strictly southern 

B. verna, apparently unique and ranging from Louisiana to southern 

Virginia; B. virginica, which seems to be a well-behaved and constant 

plant, ranging northeastward to the drier barrens of Nova Scotia; 

B. paniculata, extending from Louisiana and Florida to York County, 

Maine; and the endemic Newfoundland B. iodandra. Our constant 

embarrassment was regarding the two latter. The typical southern 

B. paniculata is a yellowish-green plant with the flowers in com- 

pound, thyrsoid inflorescences; with firm and subulate, yellowish 

leaves and calyx-lobes, the calyx cleft to the base; the corolla-lobes 

translucent to creamy-white and the anthers yellow. In the New- 
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foundland B. iodandra, on the other hand, the plant is purple-tinged 
and bears a simple or subsimple raceme with elongate pedicels; the 
blunt leaves are oblong or ovate and fleshy; the calyx is cleft only 
two-thirds or three-fourths to the base into herbaceous, oblong or ovate 
lobes; the corolla is decidedly petaloid and its white or purplish 
lobes much longer than in B. paniculata, and the anthers are usually 
purple. Unfortunately, however, wherever in Nova Scotia we 
found the typical southern B. paniculata, it was usually, if not always, 
associated with a coarser plant with simpler inflorescences, purplish 
color, larger corolla and purple anthers, in these characters closely 
approaching B. iodandra of Newfoundland. In Nova Scotia the 
two plants so freely intergrade that it is most difficult to draw a 
sharp line between them. The trouble is not a new one. In 1894 
the late Dr. Geo. G. Kennedy and Mr. Emile F. Williams found an 
intermediate plant in a sphagnous swamp in Norfolk County, Massa- 
chusetts, and in 1900 Williams published! an account of it and an 
illustration as B. iodandra; and Bicknell, finding the same inter- 
mediate plant on Nantucket, took it in 1915 to be unquestionably 
B. iodandra, but stated that “It is found also on Martha’s Vineyard 
and apparently, also, on Long Island, not always, however, perfectly 
maintaining the characters of its typical form, and certain rather 
dubious examples undoubtedly raise the question whether it may 
not be intergradient with Bartonia paniculata.”? Subsequently, 
partly in response to an argument for which I am responsible, Bick- 
nell has dropped* B. iodandra from his Nantucket list; but our 

extensive collections from Nova Scotia and a prolonged but unsuccess- 
ful endeavor to findtrue specific characters for B. iodandra convince 
me that both he and Williams originally hit very near the truth. 
On its constantly less deeply cleft calyx and its larger corolla B. 
todandra can be maintained as a Newfoundland variety of B. pani- 
culata, while the intermediate plant of Nova Scotia at least is best 
treated as a transitional variety. 

But, to return to the barren at Lower Argyle. The slightly ele- 
vated, bushy knolls in the barren were often covered by a dwarfed 
and contorted form of the coastal plain Thelypteris simulata, already 

1 Williams, Ruopora, ii. 55, t. 15, fig. 5 (1900). 

2 Bicknell, Bull. Torr. Bot. Cl. xlii. 33 (1915). 

3 Bicknell, Bull. Torr. Bot. Cl. xlvi. 423 (1919). 
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found by us, but now, as it was maturing, becoming more obvious 
than heretofore. Drosera longifolia and D. rotundifolia were, of 
course, abundant but a plant which exactly combines their char- 
acteristics and which is unquestionably a hybrid between them was 
found on only one knoll. 

Suddenly Long remarked: “If we were in southern Jersey we 
should call this Agrostis elata.” And surely that is what it proves 
to be but, instead of being confined to the Argyle barren A. elata 
Pursh, heretofore recorded from east of Long Island only on Nan- 
tucket,'! was found on all the boggy barrens from Digby and Yar- 
mouth Counties to Queens. Dr. St. John got it on Sable Island; he, 

Long and I collected it in 1912 on the Magdalen Islands and it is 

common in Newfoundland. Many ofthe specimensare absolutely in- 
separable from material from Pursh’s type region (New Jersey), 

but others have conspicuously awned spikelets. These vary in 

length from 3.3-4 mm. and in this outlying Canadian and New- 

foundland area the plant passes clearly into A. hyemalis and its var. 

geminata (Trin.) Hitche. A. elata seems, therefore, to be a coastal 

plain extreme of A. hyemalis with very long spikelets, rather than a 

variant of A. perennans with which Hitchcock unites it. 

Late in the afternoon, having made a good cross-section of the 

barren, we turned toward the sea-shore and, in following a path 

through an alder thicket, found a carpet of the European Potentilla. 

procumbens, here, as when we afterward saw it at Baddeck, too near 

a cow-path for us to consider it indigenous. On the sea-beach 

Rumex pallidus was in prime condition and Suaeda americana was 

maturing. We had scarcely begun observing the beach plants when 

a downpour of rain warned us to hurry toward the village and the 

station, but, in scrambling through the bushes above the beach, we 

came upon such a handsome and now fully ripe colony of Carex 

panicea that we temporarily ignored the rain to dig some good speci- 

mens. 

The southern shore of Salmon Lake had yielded so many good 

things that we were all anxious to see more of the sandy and peaty 

beach, and especially to extend our exploration up the wholly unsettled 

west side of the lake. So, on August 13, we landed at the brook 

where Polygonum robustius luxuriates. The boggy swale nearby had 

1Bicknell, Bull. Torr. Bot. Cl. xxxv. 192 (1908). 
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Juncus subcaudatus and a peculiarly brittle and fastigiate-branched 

extreme of Bartonia paniculata, a variety heretofore known only 

from Sable Island. Thelypteris simulata was abundant in spruce and 

alder thickets and the handsome Aster nemoralis, var. major Peck! 

was beginning to bloom. The Lycopus uniflorus of these thickets 

had an unfamiliar appearance and upon returning to Cambridge I 

find it to be var. ovatus Fernald & St. John’, recently described from 

Sable Island and Canso. 

The blackish-fruited Chokeberry, Pyrus arbutifolia, var. atro- 

purpurea, is everywhere abundant in western Nova Scotia and had 

for some time shown its characteristic color, but here many of the 

smaller-leaved shrubs had the small berries just reddening and were 

obviously typical P. arbutifolia, not positively known nearer than 

Cape Cod and Plymouth County, Massachusetts. The inundated 

sandy margin of the lake was carpeted with unusually fine Subularia 

aquatica and a stranger happening along would have been amazed 

to see five men standing in water above their knees, bent over and 

intently watching the bottom and every few seconds making a plunge 

to the shoulder with the right arm. After lunch Bissell and Dr. 

and Mrs. Graves started toward Tusket to catch the train; but Long, 

Linder and I, having determined to make a circuit of the lake, kept 

on to the north. Everywhere the thicket was bordered by Rubus 

‘tardatus of Cape Cod and of York County, Maine, one of the most 

characteristic blackberries of these lake margins; and the ledgy shores 

had colonies of the Panicum so characteristic of the coastal region of 

southern New England, which has been referred to P. virgatum, var. 

ibense. 

Approaching sunset warned us before we had got half the length 

of the west shore that our plan to encircle the lake was too ambitious. 

The fog was still with us and during the eight-mile road-walk into 

Yarmouth we amused ourselves vainly attempting to make out the 

outlines of more than two of the roadside telephone poles at a time, 

—an index to the extreme density of the atmosphere. It was some 

days after this, when the uninterrupted fog was in its fourth week, 

1 AsTER NEMORALIS Ait., var. Mason Peck, N. Y. State Mus. Ann. Rep. xvii. 

Jan., 1894). A. nemoralis, var. Blakei Porter, Bull. Torr. Bot. 55—reprint, 
a xxi. 311 (July 20, 1894). 

2 Proc. at. Hist. xxxvi. 92 (1921). 
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that Mrs. Graves wrote home that they had been there for a week 
but had not seen Yarmouth yet. Nevertheless, in spite of this heavy 
blanket of fog and the naturally late spring, green corn was maturing 
in Yarmouth gardens; such summer-flowering plants as Xyris carol- 
eniana, Habenaria blephariglottis and H. psycodes, Bartonia virginica 
and Gratiola aurea were as early as in southern New Jersey; and such 
autumn-flowering plants of New Jersey as Spiranthes cernua, Chelone 
glabra, Solidago puberula, S. sempervirens, S. rugosa, S. Elliottii, S. 
untligulata and S. graminifolia, Gnaphalium obtusifolium, Cirsium 
muticum and Prenanthes trifoliolata, in southern Nova Scotia begin 
flowering in midsummer, often a full month earlier! than in southern 
New Jersey. Another peculiarity of this region of Nova Scotia, one 

which we were tempted to attribute to the dense and protracted fogs, 

was the almost complete lack of mosquitoes. We had been most 

happily surprised to find that we could go anywhere on these boggy 

barrens without meeting this much-to-be-expected tenant. But in 

explanation some one suggested during the summer, that in such a 

dense atmosphere mosquitoes, if they there exist, must remain in 

the larval stage, wings being quite useless to them! 

The Tusket party brought in a very extreme plant of the Carex 

Goodenowii affinity, only in this plant the perigynia have long, slender 

stipes. This proves to be C. Goodenowii, var. strictiformis (Bailey) 

Kiikenth. an endemic American variation which, in its extreme de- 

velopment, is very definite. And, to my delight, they had typical 

- Ranunculus Flammula, the handsome subaquatic plant of Europe 

which I had known in eastern Newfoundland, now for the first time 

collected on the mainland of eastern North America. At Tusket it 

fi nd the earliest date of flower- 

ea in ic ebemidel New Jersey (copied ae ber pau of Southern New Jersey) 

are given below. 
Nova Scotia SovuTHERN New JERSEY 

SPIRANTHES CERNUA ptember 

CHELONE GLABRA August 4 late A 

SoLIDAGO PUBERULA July 21 early September 

SOLIDAGO SEMPERVIRENS pease > sont September 

SoLipaGco RUGO ugust 

So.ipaco Ev.uiorrit August 13 early September 

SoLIDAGO UNILIGULATA July 20 early September 

SoLipaGo GRA A 9 late A t 

GNAPHALIUM OBTUSIFOLIUM August 7 late A 

CIRSIUM MUT July 13 mid-August 

te August 
M 

PRENANTHES TRIFOLIOLATA August 10 
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grows in its characteristic habitat, a cold spring-brook. And Mrs. 

Graves was absolutely positive that, just as they were boarding the 

train at Tusket, a woman, who drove up in an automobile, had in 

her hand a bunch of the so-called Plymouth Gentian, Sabatia Kennedy- 

ana Fernald,! the most beautiful wild flower of the Cape Cod region. 

We should, perhaps, have been content with our collections of the 

day and not have insisted on pressing Mrs. Graves with the illogical 

query: “Why in the world didn’t you ask where she got it?’ Ob- 

viously, it would have been useless, for the train had started. But 

that unexplained Sabatia haunted us and we could not drive it out 

of our minds. 

Two days were necessary to get the presses in order before leaving, 

on August 16, to examine the coastal sands of Queens County, our 

headquarters for two days being at Port Mouton (everywhere in 

Nova Scotia pronounced “Port Mut-toon”’). Promptly after dinner 

Graves, Long and Linder started for the dunes at Central Port 

Mouton, bringing back such novelties as Juncus bufonius, var. halo- 

philus, Euphorbia polygonifolia and, from a bushy pasture, a greater 

variety of Crataegus than we had yet seen. They also had found 

again Polygonum Rati and Sagina nodosa which we had seen in the 

damp sands at Villagedale. Bissell and I were having better luck. 

We had gone to the mouth of Broad River where, until a violent. 

storm of the preceding winter tore it away, a great range of dunes 

had long existed. We found the sand-plants the others were getting 

and in one strip of brackish sands a few plants of the rare Rumex - 

maritimus, var. fueginus (Phil.) Dusen,? formerly known from Sable 

Island and the Magdalen Islands but not from the mainland of Nova 

Scotia. A beautiful little boggy pocket in the midst of hideously 

burned and charred spruce woods gave us some of the coastal plain 

specialties we had been getting in Yarmouth County: Schizaea 

pusilla, Thelypteris simulata, Juncus subcaudatus, Ilex glabra and the 

two Bartonias of sloughs. 

Next morning we all went to the dunes at Central Port Mouton, 

hoping by further exploration to add some species we had expected to 

see in such a habitat, but the most interesting discovery was to find 

that the typical dune species, Carex silicea, was quite absent from the 

1 Ruopora, xviii. 150, t. 121 (1916). 

2 See St. John, Ruovora, xvii. 81 (1915). 
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dunes but growing in the crevices of a rocky headland along with 
Smilacina stellata, which we had also failed to see on the dunes. 

In a boggy thicket we were somewhat surprised to find the tangle 
of Ledum groenlandicum (subarctic) and Ilex glabra (Louisianian) 
stretching above our heads, and specimens of the Ledum which we 
collected show the trunks and main branches to be practically 2 m. 
(19.5 dm.) high. 

In the afternoon Bissell and Graves went to the mouth of Broad 
River, returning with Conioselinum chinense from a patch of rich, 
old woods, and bringing in the largest Bartonia virginica of the 
season (3 dm. high). 

Long, Linder and I spent the afternoon near Port Joli (pronounced 
Jolly) following a supersaturated corduroy-road back to Louis Lake, 
which had been described to us as shallow and “full of weeds.” The 
border of the lake proved to be a quaking bog and, without a boat, 
we were forced to content ourselves with merely imagining all sorts 
of exciting things in the swimming mass of vegetation. The Ilex 
verticillata in the bog had densely pubescent leaves, var. padifolia, 
which we had not known east of Massachusetts, and the bog itself 

_ was the home of Arethusa, now abundantly fruiting and a welcome 

sight in view of its rapidly approaching extinction in the eastern 

states. 

Next morning there was time for some short local tramps before 

the early afternoon train back to Yarmouth, but the only striking 

novelty was Crataegus Jonesae, one of the most definite of species, 

supposed to be confined to the Maine coast, brought in by Bissell 

and Graves from the shore east of Port Mouton. 

The Graves’s time was getting short and there were too many 

things to do, so it was necessary to crowd the program. We were 

planning another trip away from Yarmouth, to start early on the 

morning of the 21st, but we decided that on the 20th we could take 

a simple automobile trip into the interior, just to see what the country 

was like; and since we had previously failed to reach our destina- 

tion, when we started for Carleton and Kemptville, that direction 

seemed the natural one to take. Our route lay up the Tusket valley 

and, after a few stops, we succeeded in getting above Tusket Falls, 

when some one thought he saw an interesting plant on a wooded 

slope above Tusket (or Vaughan) Lake. The shore of the lake was 
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obviously of no interest, being bushed close down to the water and 

with absolutely no beach exposed, but, tiring of waiting for the others 

to return, I pushed idly through the bushes to the water’s edge and 

there, with flowers fully expanded under several inches of water, was 

the beautiful Plymouth Gentian, Sabatia Kennedyana, the Rhode 

Island and southeastern Massachusetts representative of S. decandra 

of southern Georgia and Florida (fig. 12). Mrs. Graves’s observation 

was splendidly corroborated, and we could not pass such a spot even 

if Carleton and Kemptville again had to wait. With the Sabatia, 

deep under water, were the coastal plain Coreopsis rosea, its previous 

northeastern outposts in eastern Massachusetts; typical Habenaria 

flava, the Asclepias incarnata of Grand Lake and Rynchospora capr- 

tellata, var. discutiens again; and, best of all, a very evident relative 

of the southern Panicum longifolium, the latter species (fig. 16) 

known as far north as New England only in southern Connecticut 

and adjacent Rhode Island. Our consciences were becoming troubled 

by the full boxes (we had merely gone for a ride) of specimens to be 

cared for and thoughts of that early train next morning so, just as 

on the previous trip up this valley, we drove on only to Pleasant 

Valley, where we took a crossroad to Yarmouth. But, as we were . 

turning, Bissell spied in the sand near Sloane Lake, a goldenrod of 

the Euthamia section, which we had not had, the typical thin-leaved, 

coastal plain Solidago tenuifolia, previously unknown east of York 

County, Maine, though abundantly represented in Nova Scotia by 

the endemic variety of pond-margins (p. 143). 

In September, 1917, Mr. Chesley Allen collected,! on a savannah 

between Little River and East Ferry on Digby Neck, a single plant 

of Lophiola, a most characteristic plant previously unreported from 

north of the New Jersey pine barrens, and all summer we had been 

awaiting the right opportunity and settled weather in order to go 

for a few days to Digby Neck, not only to rediscover Lophiola if 

possible but because we took that plant to be an index to a probably 

interesting lot of isolated coastal plain species. Anyone who knows 

the montane character of Digby Neck, forming a slender continua- 

tion, in places less than a mile wide, of the North Mountain for 

about 40 miles between the Bay of Fundy and St. Mary’s Bay,— 

anyone who knows this slender montane peninsula with the bleak 

1 See Nichols, Ruopora, xxi. 68 (1919). 
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Bay of Fundy washing its outer shores would think us crazy to go 
there for coastal plain plants. But we could not overlook the occur- 
rence of Lophiola there. So, as the psychological moment had come, 
the weather clearing, with wind in the west, we went on the 2lst 
by trainto Weymouth, thence to cross by boat in the late afternoon 

(when the tide would be right for going down Sissiboo River) to Sandy 

Cove on the Neck. 
Before time for the boat we collected extensively about Weymouth, 

sending our plants back to Yarmouth by Bissell who had elected to 

return and to care for the accumulated material during our absence, 

and before supper the rest of our party landed at Sandy Cove, a 

beautiful harbor shut in by basalt cliffs. As we landed we wondered 

where in such a place to look for plants of the sandy coastal plain, 

but upon leaving the wharf we saw by the damp roadside carpets of 

the Nova Scotian purple gerardia, Agalinis neoscotica, northern repre- 

sentative of a coastal plain genus. 

East of Sandy Cove lies a large lake, Lake Midway or Centerville 

Lake, and south of that a small pond in the woods, and to the west, 

at the head of Little River, the map indicated a chain of small lakes. 

So, on the morning of August 22, the Graves’sand Linder weredriven 

east to Lake Midway and Long and I went west. Our driver, Mr. R. 

W. Sypher, who knows the Neck intimately, told us that the lake east 

of Tiddville had been drained in order to quarry the infusorial earth 

which had formed its bed, and, when we first caught sight of one 

of the small remaining pools beyond some hills, we hurried across to 

prospect, and there was Lophiola, tall and just coming into bloom, 

acres and acres as far as the eye could see. There was obviously 

no need to go as far as East Ferry, so we drove only to Tiddville and 

spent the day following the savannah eastward along the Little 

River, a stream which might often be crossed “in two jumps. ? Ouy 

list for the day is a Jong one so it must be here cut down to the special- 

ties, most of the distinctive coastal plain plants of the Yarmouth 

County bogs: Schizaea, Xyris caroliniana and X. montana, Calama- 

grostis Pickeringii, Carex exilis, Lycopodium inundatum, var. Bigel- 

ovii and Ilex glabra; in the pools and small pond-holes Utricularia 

purpurea and U. geminiscapa, Nymphaea odorata, var. rosea,' and 

1 The flowers of Nymphaea odorata, var. rosea are by no means always pink, in 

fact they oftener have white inner petals. The plant is more familiarly known as 
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Eleocharis Robbinsii; and, rare in the mud, E. olivacea; a pretty 

good list of coastal plain types to find within half a mile of the cold 

rocks of the Bay of Fundy. Lophiola was abundant, coloring the 

savannahs for two or three miles with its misty, white corymbs, 

its yellow-bearded and reddish expanded perianths certainly suggest- 

ing the English name, Golden Crest. 

The genus Lophiola, although placed by Bentham & Hooker in 

the Haemadoraceae, is by other systematists placed in the tribe Cono- 

stylideae of the Amaryllidaceae. This tribe has 50 species confined 

to southwestern Australia, 1 species at the Cape of Good Hope and 

the genus Lophiola, with three localized areas: one extending from 
Mississippi to Florida and southern South Carolina; another the 
pine barrens of New Jersey and adjacent Delaware; the third, the 
savannahs on Digby Neck (fig. 17). But the plant of Digby Neck 
has a further claim to interest. The genus was based on a plant 
said to have been carried back to England by John Lyon in 1812 and 
there cultivated and, in 1813, illustrated and described from a plant 
which flowered in England. Lyon, it would seem, from what little 
is recorded of him, had lived at Philadelphia until, in 1806, he re- 

turned to England “with 14 new spp.”! He soon returned to America 
and devoted his energies to botanical exploration of North and South 
Carolina, Georgia and Florida, whence he returned to England in 

1812; “he assiduously explored this region [the Carolinas] from 
Georgia as far north at least as the Grandfather Mountain, and died 
at Ashville . . . . . some time between 1814 and 1818.’? 
‘Now the case would not be specially complicated if Lophiola aurea 

were, as has been generally supposed, a monotype; but close study 
shows that the plants of the three different areas are quite distinct 
species, the plants of the South and of New Jersey having olivaceous 
capsules free from the perianth only above the middle and seeds 

var. minor Sims, but the latter name was substituted by Sims for Pursh’s earlier 

one because, when cultivated in England, the variety had white flowers. The bib- 
epee! is as follows: 

PHAEA ODORATA var. BA Pursh, Fl. Am. Sept. 369 (1814). . N. odorata, 

var. gence: , Bot. "Mag. : gee (18 14): Conard, Waterlil. 183, fig. 68 (1905). 

Med. Bot. ii. 45 (1830). N. rosea (Pursh) Raf., 1. ec. (1830). Castalia odorata, forma 
rosea (Pursh) Britton, Cat. Pl. N. J. 44 svg C. odorata rosea (Pursh) Britton 

? teks y Cc 1894). 
1 Britten & Boulger, Bioer. Ind. Brit. and Irish Bot. 109 (1893). 
2 Gray, Lond. Journ. Bot., i. 11 (1842). 
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blunt at both ends, the Nova Scotia plant, as shown by fruiting 
material collected in October by Mr. Sypher, having the red capsules 
free two-thirds their length and bearing seeds which are commonly 
tailed at one end. The two southern plants flower in early summer, 

the Nova Scotian from mid-August to October. The great difficulty 

arises in interpreting the original description and plate, for the 

plate, in such characters as are shown, very closely matches Nova 

Scotian material but is not a good match for most specimens of 

either the New Jersey or the more southern species. 

I have been generously loaned or have had access to all the material 

of Lophiola in the herbaria of the New York Botanical Garden, the 

Philadelphia Academy of Science, the National Museum and the 

Missouri Botanical Garden and in all the collections find but two 

sheets, both collected somewhere in Florida by Rugel, which com- 

pete with the plant of Digby Neck in resembling the original plate 

of L. aurea. These two sheets are of unusually large-flowered ma- 

terial of the southern species, and, when we bear in mind what we 

know of Lyon’s movements between 1806 and 1812 and that the 

plate was made from cultivated material, it seems wiser to apply the 

name L. aurea to the southern plant than to force it upon the superfi- 

cially somewhat similar plant of Nova Scotia. The Nova Scotia 

plant should, therefore, be treated as a new species, the New Jersey 

plant being L. americana (Pursh) Wood. 

Graves and Linder found Midway Lake with a bouldery and 

uninteresting shore, though at one point they were able to get Myrio- 

phyllum tenellum and a beautiful lot of freshly flowering Utricularia 

resupinata (from Florida north), making our ninth species of the 

genus. They also got Potamogeton Oakesianus and P. bupleuroides, 

the latter species new to our collections, and on the Fundy shore, 

Graves got Sedum roseum and Polygonum allocarpum, both typical 

plants of this coast. 

Before leaving Sandy Cove for Digby on the 23rd, Long and I 

stole out in the early morning to the little pond which lies alinost 

in the village. We were told: “It never had a name, but some 

folks call it Lily Lake;’’—so we will call it Lily Lake. Ina deep 

muddy cove were two splendid plants, the northern Myriophyllum 

Farwellii (alpine ponds of Gaspé to northern New England, northern 

New York and northern Michigan) and, mingled with it, that hand- 
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some pondweed with purple-mottled stems, Potamogeton pulcher, 

heretofore unknown northeast of Nantucket and of York County, 

Maine (fig. 15). 

After the Sandy Cove trip Dr. and Mrs. Graves felt that they 

must get back to Connecticut and we attempted to forget the loss 

of their good comradeship by ourselves travelling as far in the oppos- 

ite direction—to Cape Breton; Bissell and Linder to North Sydney 

as a base, Long and I to Baddeck, to the hospitable home of Mr. 

and Mrs. Charles T. Carruth of Cambridge. The region including 

Baddeck and North Sydney had already been much botanized by 

John Macoun and by many amateurs, so that we anticipated no 

noteworthy discoveries; but we naturally wanted a glimpse of this 

region of Carboniferous sandstones, gypsum-cliffs and limestones, 

especially to compare it with the acid southwestern counties. And 

the comparison was truly a contrast. We saw absolutely none of 

the coastal plain specialties which all summer had occupied our 

concentrated attention. Around the gypsum outcrops at Port 

Bevis (near Baddeck) were many of the species which Long and 

Pease had got in similar habitats along 5-Mile River or which we had 

from Truro: Cystopteris bulbifera, Carex eburnea, Sphenopholis pallens, 

Erigeron hyssopifolius, etc. in the rock crevices; Pteretis nodulosa, 

Poa costata, Carex retrorsa, Ranunculus recurvatus, Solidago latifolia 

in the woods; Ranunculus Purshii in the pools; and a few we had 

not previously seen: Shepherdia canadensis in the talus, Gnaphalium 

sylvaticum in pastured woods and other half-natural but doubtfully 

native habitats, Cornus Amomum along a brook, and the boreal Scir- 

pus pauciflorus in the border of a salt marsh near Baddeck where the 

southern Distichlis spicata abounds. In a cold brook with Pota- 

mogeton alpinus, was a vigorous growth of P. vaginatus Turcz.,' a 

boreal, circumpolar species not before known in Nova Scotia, and 

here, as on Prince Edward Island, in New Brunswick and on the 

Labrador Peninsula, without good fruit; and at the mouth of a brook 

entering Baddeck Bay the colony of Thelypteris palustris (Aspidium 

Thelypteris) was as deliciously fragrant as Vanilla Grass (Hierochloe 

odorata). This fragrant form of the Marsh Fern has been previously 

known from a collection made by Miss Sarah F. Sanborn in southern 

1 See St. John, Ruopora, xx. 191 (1918). 
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New Hampshire. It is Thelypteris palustris, forma suaveolens.’ 

We had hoped to find new stations for the two local species, Poly- 

gonum acadiense (already referred to, p. 134)and Agropyron acadiense 

Hubbard,? which Dr. St. John and I had discovered in 1914 at Grand 

Narrows, but, in our searching of the beaches about Baddeck, Long 

and I found only a solitary plant of the Polygonum, on Kidstone’s 

Island, here, as at Grand Narrows, associated with P. Rati, and at 

this station with Agropyron pungens clearly passing into A. acadiense. 

Bissell and Linder, in the meantime, were having their best collect- 

ing in the rich woods about a lime quarry on a mountain near George 

River. They got many of the species we were finding and some 

others new to our summer’s collections: gigantic Thelypteris Filix- 

mas (L.) Nieuwl., the only Cystopteris fragilis of the whole summer, 

Athyrium acrostichoides, Carex Bebbii, C. aurea, Satureja vulgaris 

and other plants of sweet or basic soils, though at the leached summit 

of the mountain they found a typical acid bog with Rubus Chamae- 

morus and the other common acid bog plants. 

Dr. and Mrs. Webster having told me of a spot near Gavelton, on 

the Tusket, where they had found Sabatia Kennedyana without 

having to reach under water for it, as we had been forced to do, Dr. 

Webster most kindly took Long and me to the station on the morning 

of September 2nd, and there, near the foot of Gavelton (or Butler) 

Lake, he introduced us to a most fascinating savannah. Our time 

was very limited but enough to indicate what was to be the next 

day’s work. Unfortunately Bissell could not share in this, one of 

the best days of the season, for he returned home on the night of the 

2nd; but on the 4th Long, Linder and I went to Gavelton prepared 

for a full day of collecting. 

Sabatia was abundant both on the wet savannah and the cobbly 

beaches and, of course, all the specialties we had previously found 

with it. Proserpinaca palustris and P.. pectinata (Florida to south- 

ern Maine), the Atlantic American representatives of the tropical 

and austral tribe Halorrhageae, a tribe with most of its species in 

Australia, were abundant on the savannah and with them, clearly a 

hybrid of the two, as it likewise seems to be in eastern Massachusetts 

ELYPTERIS PALUSTRIS Schmidel, forma suaveolens (Clute), 0. a Neph- 
Lt 

rodium Thelypteris, forma suaveolens Clute, Fern Bull. xviii. 87 (1910). 

2 Ruopora, xix. 15 (1917). 
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and Rhode Island, P. intermedia Mackenzie, originally described 

from the pine barrens of New Jersey and from Georgia. Polygonum 

Muhlenbergii, first east of the Penobscot, P. robustius and Glyceria 

pallida, first east of southern Maine, abounded. The southern Pan- 

icum dichotomiflorum grew on shores or at the border of the savannah, 

and the tall clumps of Juncus canadensis had an unusual appearance 

owing to the very few (3-7) flowers in the scattered glomerules borne 

on long, almost erect branches, the inflorescence thus suggesting 

that of J. brevicaudatus but the plant clearly an extreme variation 

of J. canadensis, with the perianths unusually long for the species 

(3.5-4 mm. long). Typical J. canadensis has the flowers very num- 

erous in the glomerule, the branches less rigidly erect and the perianth 

from 2.5 to very rarely as much as 3.5 mm. long. Linder and I 

later (in October) traced the extreme variety nearly to the head- 

waters of the East Branch of the Tusket, and although it sometimes 

intergrades with typical J. canadensis it seems worthy of recognition 

as a variety. Upon looking up the collections made by Long and 

me on Cape Cod in 1918 I find that at one of the ponds in Dennis 

we got this same peculiar variety of the Tusket valley. 

On the beach of the lake Woodwardia areolata of southern, wet 

cypress swamps and W. virginica of coastal plain quaking bogs were 

growing among the cobble-stones, and the finest Bog Cranberry, 

Vaccinium macrocarpon, I had ever seen was here trailing over the 

quartzite boulders; while the dominant blueberry of the rocky shore 

was Vaccinium vacillans, heretofore unknown in New England east of 

southern York County, Maine, although there are records of it from 

Nova Scotia. . ; 

This was to have been our last day in the field, for the calls of 

home and the opening of the academic year could not be indefinitely 

postponed, but it did seem “hard luck,” just as we were packing to 

leave Nova Scotia, that the isolated coastal plain types were so 

rapidly developing. By working overtime, however, and blessed at 

last by brilliant September sunshine, we got the presses into shape 

and took just one more day in the field. On September 6 we went 

over the only bad road we encountered in Yarmouth County, to 

Great Pubnico Lake, a splendid lake but with water, as every- 

where else, uncomfortably high. On the sandy shore with the 

1 Mackenzie, Torreya, x. 250 (1910). 
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conventional but still very choice coastal plain species was Rhevria 
virginica, which we had had only from Randel Lake; but the great 
surprise was a boggy savannah at the border of the lake where, at 
least close to the lake, the two dominant sedges were the northern 
Carex oligosperma (Labrador to Great Bear Lake—at the Arctic 

Circle, south to northern Pennsylvania, Michigan and Minnesota) 

and Eleocharis tuberculosa (Texas to Florida and north to eastern 

Massachusetts, see fig. 14). On the way back to the railroad and 

again near Pubnico station we were greatly interested in Spiranthes 

cernua, var. ochroleuca. Typical white-flowered S. cernua, with de- 

licious fragrance suggestive of the Pond Lily, had been common and 

blooming freely in sterile meadows but this much larger plant with 

elongate bracts and yellowish flowers of disgustingly pungent odor 

was just beginning to bloom and grew in dry habitats, either open, 

sandy fields or rocky barrens. 

After making’a circuit on the 7th, to secure fruiting material of 

Rubus and other specialties, we quickly packed the boxes and on the 

9th sailed on the Prince Arthur, satisfied with our summer’s work, 

though fully conscious that we had barely scratched the surface. 

Of the more than 2,600 lakes in the silicious belt we have visited 

exactly 40 and have almost made the circuit of just 1; of the innumer- 

able savannahs and inland marshes we have been on 4; we have not 

touched the sandy valleys of the Clyde, Roseway, Jordan, Sable 

and other rivers to the east; the regions where Ilex opaca and Rhodo- 

dendron maximum have been reported are still to be investigated; and 

we have not yet located Ceratiola. 

But the season was not yet over. Many problems promptly arose 

as soon as the material was unpacked, so, on October 5, Linder and I 

sailed on the Prince George back to Yarmouth where we spent three 

strenuous days, out from sunrise to sunset, collecting fruit of critical 

groups and adding whatever of novelty the lateness of the season 

would allow. 
A Bidens growing in a cold bog at Sand Beach, a plant we had 

earlier collected in the most immature condition, seems like B. con- 

nata, var. gracilipes Fernald! of the Cape Cod quagmires but its 

achenes are nearly twice as long; apparently an endemic variety. At 

last we reached Carleton and Kemptville, trailing Sabatia Kennedy- 

1RwopoRA, xxi. 103 (1919). 
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ana, Panicum longifolium, etc., all the way and later to the head of 

the East Branch of the Tusket where we also found Rhexia virginica, 

Proserpinaca pectinata and Polygonum robustius. ‘There are some 

beautiful savannahs on the East Branch which, earlier in the season, 

would repay careful exploration. At the border of one was as hand- 

some a Polygonum as I ever saw, a slender perennial, obviously a 

variety of P. hydropiperoides, but extremely tall (1-1.5 m.), with 

leaves almost 2 dm. in length, and with the thick (often 1 cm.) pink 

spikes sessile in mostly digitate fascicles at the tips of the branches. 

Typical P. hydropiperoides, which we found common in Yarmouth 

County, has much shorter leaves and the more slender spikes (com- 

monly described as “ filiform”) scattered along the flowering branches. 

This was the end of the collecting but only the beginning of the 

more exacting and unending task of accurately working out the 

results—17,000 sheets of carefully prepared specimens representing 

3,600 numbers, nearly every isolated species to be intensively studied, 

lest, like the Lophiola, we should superficially place it with the wrong 

species.. And, although the detailed results cannot yet be fully 

stated, it is now safe to say that, of the indigenous vascular flora of 

silicious southwestern Nova Scotia, approximately 150 out of the 800 

known species are either isolated from the more continuous coastal 

plain flora of the South or are endemic derivatives from it, while 

such a typical coastal plain genus as Bartonia seems in Nova Scotia 

to be more highly developed than on the coastal plain itself. Fur- 

ther exploration will greatly increase the proportion of isolated coastal 

plain types, for we have glimpsed scarcely 1% of the silicious area 

and most of the significant plants are highly localized and found 

where least expected. But if there were need of further evidence 

that, since the Pleistocene glaciation the continental shelf of eastern 

North America has been high in the air, affording an essentially 

continuous line of migration across the mouth of the Gulf of Maine 

to Nova Scotia, thence to Newfoundland, that evidence is now 

abundantly at hand. A striking feature of this migration northward 

of the southern coastal plain flora is the fact, that several distinctive 

species or genera, Schizaea pusilla (fig. 11), Lophiola (fig. 17), Hab- 

enaria flava, and perhaps Ceratiola, reached Nova Scotia without 

establishing colonies on Long Island, Cape Cod or Nantucket. This 

would seem to indicate that the uplifted shelf was a region of some 
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complexity or else some subtle qualities in the habitats of these 
plants. 

And what of the much overworked life-zones based alone upon 

temperature? In a region where the Louisianian! Lycopodium in- 

undatum, var. Bigelovit (L. adpressum) and the Louisianian and 

Carolinian Utricularia subulata (fig. 4) creep among the bases of 

Carex Goodenowii (Greenland and arctic America, south to Nova 

Scotia and eastern Massachusetts) or of Juncus filiformis (Greenland 

to Massachusetts and the mountains of Pennsylvania); where the 

Louisianian and Carolinian Eleocharis tuberculosa (fig. 14) vies with 

Carex oligosperma (Labrador to Great Bear Lake, etc.) for the pos- 

session of the edge of a savannah; where the dominant undergrowth 

in the spruce, fir, and larch swamps includes the Louisianian and 

Carolinian Inkberry (fig. 3), and such a distinctly southern plant as 

Solidago Elliottii; where the Inkberry makes tall thickets with Ledum 

groenlandicum or pushes its branches through the carpet of arctic 

Crowberry, Empetrum nigrum (fig. 2), or the arctic Cloudberry 

or Bakeapple (Rubus Chamaemorus);—in a region where these com- 

minglings of Arctic or Hudsonian with Louisianian or Carolinian 

species are met at every turn, one is certainly perplexed to make 

Merriam’s zones-fit the facts. My friends in the more arid and ele- 

vated regions of the West seem to find them of practical value, and 

in our own upland country they are useful concepts if their use is 

constantly tempered by that rarest of virtues, sound judgment; but 

in our humid and lowland regions of the Northeast they are so tangled 

that it is doubtful whether a commensurate return can be gained 

from the effort to untangle them. Incidentally, Merriam makes the 

moose an indicator of the Hudsonian. How lost this great animal 

must feel in Yarmouth County as it breaks its way through the 

thickets of Inkberry and tangles of Green Brier to the lake-margins, 

there to browse on the Louisianian and Carolinian Brasenva, 

Nymphoides or Solidago tenuifolia! 

I have laid great emphasis upon the seemingly unfair proportion 

of fog and “Scotch mist” in southwestern Nova Scotia, although 

we were constantly assured that we were having “ beginner’s luck” 

and seeing an abnormal summer. I have also indicated the very 

1'The warmer “‘zones’’ to which the southern species are accredited are those indi- 

cated for them in Mohr’s Plani Life of Alabama. - 
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diverse habitats of coastal plain plants in that region: Schizaea 

pusilla growing either in the wettest of sphagnous quagmires, in the 

dryish Cladonia heath or even in rock-crevices; W ‘oodwardia vir- 

ginica, of quaking bogs southward, or W. areolata, of our wet or 

mossy woods, taking to cobble beaches; the Bog Cranberry reaching 

phenomenal development among quartzite boulders; the Inkberry 

indifferent whether it grows in the deep shade of spruce woods, on 

open sphagnous bogs or in dry blueberry pastures; Panicum Lind- 

heimeri, of dry open sands southward, represented in Nova Scotia 

by a plant of inundated quagmires; and Solidago tenuifolia, of coastal 

plain sand-plains, with a Nova Scotian representative found only in 

the lake-margins. Is not this very general interchange of habitats 

due, to a great extent, to the unusually moist atmosphere and greatly 

retarded evaporation? Where there is abundant moisture every- 

where the plants secure what they need, even in comparatively dry 

habitats. 
Another point, and the last: in the areas we explored, this remark- 

able flora derived from the southern coastal plain was restricted to or 

at least obvious only in the region of acid rock, the “gold-bearing 

series” and their adjacent granites, the cool Atlantic slope of Nova 

Scotia or (as on Digby Neck) in extensive areas of acid savannah. 

Wherever we tapped the regions with limestone, gypsum or basalt, 

regions with but slightly acid or sweet or basic soils, the coastal 

plain types were found only on sphagnous bogs or on long-weathered 

and leached crests or open plains. Instead, as at George River, Port 

Bevis, Baddeck, Truro, Folleigh, 5-Mile River and the southern 

slope of the North Mountain, the plants which gave distinction to 

the regions were such Canadian or Alleghenian calcicoles or denizens 

of rich woods as Thelypteris Filix-mas, Cystopteris bulbifera (fig. 6), 

Pteretis nodulosa, Equisetum scirpoides, Milium effusum, Sphenopholis 

pallens, Festuca nutans, Asperella hystrix, Carex rosea, C. aurea, U. 

eburnea, Juncus Dudleyi, Listera convallarioides, Ostrya virginiana, 

Laportea canadensis, Ranunculus Purshii, R. recurvatus, Dentaria 

ais Amelanchier canadensis (fig. 8), Fragaria vesca, var. ameri- 

cana, Geranium Robertianum, Shepherdia canadensis, 

Circaea latifolia and C. ‘canadensis, Araliaracemosa, Sanicula gregaria, 

Osmorrhiza Claytoni and O. divaricata, Satureja oettee Solidago 

latifolia, S. serotina and Erigeron hyssopifolius (fig. 7 
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These conclusions are based upon careful records, entered every 
night for more than two months by all members of the party, of 
everything seen during the day. They show very emphatically 
that, whereas the distinctive flora of the highly acid but cool Atlantic 

slope of Nova Scotia has been derived very largely from the now sub- 
merged continental shelf and has its affinities far to the south, the 
distinctive flora of the warmer, inland and less acid or even calcareous 

regions of the province, the regions of farms and apple and peach 
orchards, has come from the north, northwest or west by way of New 
Brunswick. This situation suggests the contrasts in the flora of 
Newfoundland elsewhere discussed,' where the cold, foggy and 
bleak acid southeastern region is distinguished by a flora derived 
from the acid sands and peats of the southern coastal plain; the 
warmer, sunny, calcareous western region by a calcicolous flora 
allied to those of the calcareous Arctic Archipelago and the Canadian 
Rocky Mountains. 

(To be continued.) 

‘Fernald, Am. Journ. Bot.y. 237-247 (1918). ” 



184 Rhodora |AuGusT 

THE GRAY HERBARIUM EXPEDITION TO NOVA SCOTIA, 

20. 

M. L. FERNALD. 

(Continued from p. 171) 

Part 11. NorewortHy VASCULAR PLANTS COLLECTED IN Nova 

Scotta, 1920. 

Tue published lists of Nova Scotian plants contain so very few 

records from Digby, Yarmouth, Shelburne, and Queens Counties 

that it is desirable to make our records from these western counties 

rather detailed and to enumerate all species which seem to be char- 

acteristic of this region as contrasted with the northern and eastern 

counties. Many species which abound from Digby Neck and An- 
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napolis County to Cape Breton, in the regions of calcareous or sweet 
soils, are very rare in the acid western and southwestern counties 
and, consequently, so far as our limited and somewhat negative 
observations allow, special note is made of these plants. A large 
number seen wherever we went, from Yarmouth to Cape Breton— 
such species as Polypodium vulgare L., Polystichum acrostichoides 
(Michx.) Schott, Onoclea sensibilis L., Osmunda cinnamomea L., 

Taxus canadensis Willd., Pinus Sirobus L., etc.—are not here specially 
noted, although species belonging to recently revised genera are 
freely enumerated. In the following enumerations, the 110 species 

of plants marked ** are new to the flora of Canada, while the addi- 

tional 122 marked * are here recorded for the first time, apparently, 

from Nova Scotia. The names of introduced species are in italics. 

The International Rules of Botanical Nomenclature are followed. 

Woopwarp1a virernica (L.) Sm. Swampy spruce woods, boggy 
margins of lakes, savannahs and cobbly lake-shores, rather general 
in Yarmouth and Queens Cos. See pp. 109, 147, 150, 166, 170. 
Earlier records eastward to Halifax Co. 

** W. ARE (L.) Moore. Very locally in YarmoutH Co.: 
upper border of cobble-beach of Butler’s (Gavelton) Lake, Gavelton; 

wet thicket at border of west shore of Randel Lake, Argyle. 
pp. 149, 166, 170. . pe 
ATHYRIUM ACROSTICHOIDES (Sw.) Diels. Asplenium acrostichoides 

Sw. Rich or calcareous woods. Hants Co.: Five-Mile River. 

Care Breton Co.: George River. Various earlier records from 

Hants and Halifax Cos. to Inverness. See pp. 136, 
A. angustum (Willd.) Presl.!. Apparently less common south- 

westward than var. rubellum. Collected at Port Mouton (Queens) 

and at George River (Cape Breton Co.). 

** A aNnGUSTUM, var. ELATIUS (Link) Butters, RHopora, xix. 

191 (1917). Yarmouta Co.: swampy woods by Eel Lake. Pre- 

viously known to extend eastward to south-central Maine—see 

Ruwopora xxii. 84 (1920). 
A. ANGUSTUM, var. RUBELLUM (Gilbert) Butters, l. ec. 193 (1917). 

The common form of the species at least from Yarmouth Co. to 

eens Co. 
PotysticHum Bravnti (Spenner) Fée. To the several records 

rom rich or calcareous areas from Kings Co. to Cape Breton may be 

added Folleigh, Colchester Co. (see p. 136) and George River, Cape 

Breton Co. 

1 For discussion of Athyrium angustum (Asplenium Filiz-femina of eastern America, 

in great part) see Butters, Ruopora xix. 190 (1917). 
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** THELYPTERIS PALUSTRIS Schmidel, forma SUAVEOLENS (Clute) 

Fernald, Ruopora, xxiii. 165 (1921). Open spruce and fir thickets 

along brook at head of Baddeck Bay, Baddeck. 
** 'T. srmuLaTA (Davenp.) Nieuwl., Am. Midl. Nat. i. 226 (1910). 

peaty barrens, Lower Argyle. QuEENS Co.: knolls in wet sphagnous 

spruce bog near Louis Lake, Port Joli; knolls in springy sphagnous 

bog in spruce woods, near mouth of Broad River. See pp. 104, 154, 

156, 158. 
T. mareinauis (L.) Nieuwl., 1. c. (1910). Aspidium marginale 

(L.) Sw. Although common eastward, apparently rare in the south- 

western counties. Seen by us in Yarmouth Co. only near Randel 

Lake, Argyle. 
T. Firrx-mas (L.) Nieuwl., 1. c. (1910). To the numerous stations 

on Cape Breton Island may be added the region about the limestone 

quarry, George River. See pp. 165, 170. 
T. Boorrm (Tuckerm.) Nieuwl., |. c. Frequent in swampy woods 

and thickets of Yarmouth Co. See p.104. Jack records it from 
Halifax Co. 

CYSTOPTERIS BULBIFERA (L.) Bernh. Abundant in open woods 

about limestone and gypsum outcrops; Five-Mile River (Hants), 

Port Bevis (Victoria) and George River (Cape Breton). See pp. 

136, 164, 170. Previously recorded from other calcareous areas from 

. oO. 

PTERETIS NODULOSA (Michx.) Nieuw. Onoclea Struthiopteris of 

outcrops, Hants, Victoria and Cape Breton Cos. See pp. 136, 164, 
170. 

ScHIzAEA PUSILLA Pursh. At various stations in Digby, Yar- 

mouth, Queens and Halifax Cos. Dicsy Co.: apparently rare and 

local in wet peaty hollows in savannahs along Little River east of 

Tiddville. YarmoutH Co.: sphagnous bog at outlet of Porcupine 

covered barrens west of Goose Lake, Lower Argyle. QuEENS Co.: 

sphagnous springy bog in spruce woods near mouth of Broad River. 

Hautrax Co.: slaty ledges and cobbly upper beach of Shubenacadie 

. Grand Lake, near Mrs. Britton’s station. See pp. 91, 99, 103, 134, 

135, 148, 153, 161, 168, 170. 
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OPHIOGLOSSUM VULGATUM L. Frequent in damp eae = cobbly 
beaches of lakes or in sterile meadows, Digby and Yarmouth Cos 
Varying from large plants to the aie extreme wv ar. minus 
Moore, 0. arenarium E. G. Britton) i in different portions of individual 
colonies. 

BorTryYCHIUM SIMPLEX E. Hitche. Rare: a small colony of ex- 
tremely dwarf plants, rts and gravelly beach of Cedar Lake, 

. See p. 
B. ramMosum (Roth) Ast chers. Rare: a solitary plant in mixed 

woods, southern slope of North Mt., Middleton; previously recorded 

from Blomidon northward and eastwar d. 
B. pissEctuM Spreng. and forma opitiquuM (Muhl.) Fernald, 

Ruopora, xxiii. 151 (1921). Frequent or common in sandy or 
gravelly, either open or turfy soils of Digby, Yarmouth and Shel- 

e Cos. Recorded by others eastward to Halifax Co. See pp. 
141, 151. 

B. TERNATUM (Thunb.) Sw., var. RUTAEFOLIUM (A. Br.) DC. 
Apparently rare in or absent from the southwestern section: seen 

only at Cedar Lake, Digby Co. 
* EQUISETUM LITORALE Kuehl. Very abundant on the wet lower 

grav ta Soares of Shubenacadie Grand Lake (Halifax Co. 
= IP M L., forma potystacutum (Brueckn.) Doell; Fernald 

& Wektuaue.d Ruopora, xxiii. 47 (1921). Boggy thicket, Hecta- 
nooga. p. 97. 

E. HYEMALE L., var. AFFINE (Engelm.) A. A. Eaton. Light sandy 
or gravelly banks, railroad embankments, etc., through the northern 
and northwestern counties, west to banks of ‘Sissiboo River, Digby 
Co. 
_ E. scrrporpes Michx. Rich wooded banks and mossy slopes, 
Cape Breton to the North Mt., Annapolis Co. See pp. 133, 139, 170. 
LycoropIuM ng Senate ML. Common throughout the province. 
L. rinunpDATUM L., var. BrgELovit Tuckerm. Sandy and peaty 

beaches of lakes a4 in boggy savannahs, common in Digby an 
Yarmouth Cos. To be expected eastward. Reported in Macoun’s 
Catalogue from Grand Lake, Halifax Co. and from North Sydney 
and Louis urg, Cape Breton; but the only specimens we have seen 

acoun’s material from North Sydney are not characteristic. 
See Sie 99, 100, 161, 169. 

. ANNOTINUM L., var. ACRIFOLIUM Fernald, Ruopora, xvii. 124 
(1915). Less common than typical L. annotinum. en by us only 
in spruce and maple swamps by Clement Pond, Barrington (Shel- 
burne Co.) and on a bank at Hectanooga (Yarmouth Co. 

L. cLAVATUM L., MEGASTACHYON Fernald & Bissell -RHODORA, 
xii. 53 (1910). a Aan throughout the province. 

L. opscurum L. The current descriptions of the two well defined 
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varieties of this species are often misinterpreted, with the result that 

much of typical L. obscurum is passing as var. dendroideum. The 

two varieties may ordinarily be distinguished as follows: 

ee spreading or recurving, flattened or concave be- 
ath: the linear-lanceolate leaves about 1 mm. broad; the 

aay (and often the upper) series iar appressed, the 

lateral epreadine™ spikes 1.5-4 em. long, 4-6 mm 
Ts obscurum (typical). 

Branches erect and crowded, not obviously flattened: the 

linear-attenuate es decidedly less than 1 mm. broad, all 
incurved-ascending: spikes 2-5 em. long, 3.5-4. 5 mm. thick. 

Var. dendroideum. 

L. opscurum L. The typical form of the plant is common in 
Nova Scotia. 

* L,. OBSCURUM, var. DENDROIDEUM (Michx.) D. C. Eaton. Fre- 
quent in dry open woods and pastures or clearings, Yarmouth Co. 

to Lunenburg Co. 
compLaNaTuM L. Decidedly rare as compared with the 

common var. FLABELLIFORME Fernald. Seen only in Cape BRETON 
Co.: spruce woods on hill across the river from the quarry, George 
River. 

L. rRIstacHyum Pursh. Dry barrens, sandy woods and gravelly 
emg _Spparently frequent throughout. See p. 130 

RMANI Br. The abundant species everywhere 
in the antic vot. ponds in the silicious regions of the province. In 
argillaceous regions passing to the stouter but otherwise hardly dis- 
apes vars. borealis A. A. Eaton and Harveyi (A. A. Eaton) 
Clute 

Pinus Banxstana Lamb. According to Fernow (Forest Cond. 
N. S. 11) “Jack Pine (Pinus cw is found only in special 
localities on poorest sites in Colches unty.”’ In Cumberland 

o. it is seen from the train to be a et mixed with P. resinosa, 
on the hills between Thomson and Atkinson Siding, and in less 
abundance about Springhill Junction; both regions composed of 
sterile Carboniferous sandstone. See p. 130. The conservatism of 
Fernow’s statement is further indicated by Fowler’s reference to this 
as ” in the region of Canso.— 

7 07). 

* ABIES BALSAMEA (L.) Mill., var. PHANEROLEPIS Fernald, Rxo- 
pora, xi. 203 (1909). With ae typical form of the species, boggy 

ns west of Goose Lake, le. 
Tuusa occIpDENTALIS L. To the rather few stations for White 

Cedar in Nova Scotia should be added Cedar Lake, Digby and Yar- 
mouth Cos. (near Port Maitland). It is doubtless also at Cedar 
Lake, east of Corberrie. See pp. 100, 102. 
JUNIPERUS CoMMUNIS L., var. DEPRESSA Pursh. In Nova Scotia 
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as on Prince Edward Island as often in wet boggy barrens as on drier 
habitats. 

J. HORIZONTALIS Moench. J. sabina, var. procumbens Pursh. Al- 
though stated by Macoun to be “abundant on exposed slopes and 
river banks from Anticosti, Nova Scotia, New Brunswick”’ westward, 
this species was not once met by our party in the southwestern coun- 

ties. It is cn headlands of the Bay of Fundy and Northumberland 
Strait and on Sable Island and Cape Breton. 

SPARGANIUM AMERICANUM Nutt. Common throughout the prov- 
ince, passing freely to var. ANDROCLADUM (Engelm.) Fernald & Eames. 

. 142. 
S. pIVERSIFoLIUM Graebn. Apparently common thoughout the 

provin 
S. Reheat var. ACAULE (Beeby) Fernald & Eames. Fre- 

quent. 
S. rLuctuans (Morong) Robinson. Deep water of Trefry’s Lake, 
ee pie uth Co. See p. 145. 

muM Fries. Apparently local: quiet pools in Little River 
east of Tiddville, Digby Co. Previously a is by Nichols in a 
brook, mountains west of Ingonish, Victoria 

OTAMOGETON NATANS L. Frequent from Digby Neck to Cape 
Breto 

sf " Onstenanees Robbins. Frequent in shallow peat- or sand- 
bottomed lakes and pools of Digby and Yarmouth Cos. See pp. 
146, 148, 163. F agipat collected at margin of Taylor’s Lake, Sunny 
Brae, Pictou Co. (H. St. John, no. 1373). 

P. auprinus Balbis. Seen by us only at Truro and Baddeck. See 
. 164. 

é **P_ PULCHER i ree Muddy cove in Lily Lake, Sandy Cove, 

ee Co. Seep. 1 
P. AMPLIFOLIUS Tucker. Abundant in Sloane Lake, Pleasant 

ee: Yarmouth 
P. GRAMINEUS eg var. GRAMINIFOLIUS Fries. Nov. Fl. Suec. ed. 2, 

36 (1828); Robbins i in Gray, Man.ed. 5, 487 (1867); Freyer, Journ. 

Bot. xxx. 33, tt. 317, 318 (1892). P. gramineus, proles «. = 

folius (Fries) Aschers. & Graebn. in Engler, Pflanzenr. iv. Fam. 11: 

86 (1907). P. gramineus, %. gramineus Laestad. eg Acad. Handl. 

(1825) 152, ace. to Fries., not P. gramineum{us] L. Sp. Pi. 1-127. 

(1753) whi ch, according to Freyer se ot. Brit. Isl. 65), is P. hetero- 

pas Schreb.  P. gramineus, var. (?) myriophyllus Robbins in 

y, Man. ed. 5, 487 (1867). P. ‘aterophrs, var, graminifolius 

(Fries) Wats. & Coult. in Gray, Man. ed. 6 1 (1890). P. hetero- 

phyllus of most recent American authors, not Tedireks P. gramini- 

folius (Fries) pers Pot. Brit. Isl. 64, t. 36 (1915).—Ponds, pools, 

and streams, freque 
There has always ae confusion as to the identity of the common 
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and highly variable American plant which is here called P. gramineus, 

var. graminifolius. In Freyer’s Potamogetons of the British Isles 

typical P. gramineus L. (=. P. heterophyllus Schreb.) is figured and 

described as having the upper stipules strongly divergent and the 

short peduncles conspicuously thickened at summit, while P. gramint- 

folius is illustrated with more appressed-ascending stipules and 

elongate barely club-shaped peduncles. All American material in 

the Gray Herbarium and the herbarium of the New England Botan- 

ical Club, altogether about 300 sheets, agrees with P. graminifolius 

in these characters, and typical P. gramineus or P. heterophyllus is 

rare if not quite unknown in North America. Freyer indicates 

differences in the fruit, although it is significant that in his description 

he was obliged to quote from Morong the supposed distinctive char- 

acters of the fruit of P. graminifolius. These differences, however, 

do not appear constant and it is noteworthy that many American 

plants, otherwise good P. graminifolius as treated by Freyer, have 

the fruits quite like his illustrations under P. gramineus. It seems 

best, therefore, to consider P. graminifolius a strong variety of the 

complex P. gramineus, as has been so generally the practice for a 

full century by students of the Pondweeds. 
** P| GRAMINEUS, var. SPATHULAEFORMIS Robbins in Gray, Man. 

ed. 5, “487 (1867). P. spathaeformis Tuckerm. ex Robbins, |. c. 

qd 867); Bennett, Journ. Bot. xxxviii. 130 (1900); Fernald, RHopora, 
vill. na (1906); Robinson & Fernald in Gray, Man. ed. 7, 74 (1908). 

rians Morong ex Freyer, Journ. Bot. xxv. 308 (1887), XXVil. 
33, r “O87 (1889); Freyer, Pot. Brit. Isl. 67, t. 41 (1915). P. spathulae- 
formis (Robbins) Morong, Mem. Torr. Bot. Cl. iii. pt. 2: 26 (1893), 
but hardly t. 35 sine attenuate and therefore quite uncharacteristic 
submersed leav P. Zizii x gramineus Aschers. & Graebn. 

Synop. Mitteleur. a, i. 327, in part (1897). P. spathuliformis Asch. 
& Graebn. in Engler, Pflanzenr. iv. Fam. 11:91 (1907).—Apparently 
local, collected only once in Dtcpy Co.: brook with muddy bottom, 

outlet of Midway (Centreville) Lake. 

Var. spathulaeformis was proposed by Robbins with doubt as to 

its exact affinity because his material from Mystic Pond in Middle- 

sex Co., Massachusetts, was sterile. Newfoundland material from 

two stations closely matches the original Mystic Pond collections 

and the material from Grand Falls, Newfoundland (Fernald & Wie- 

gand, no. 4475) might well have formed the basis of the plate of P. 

varians in Freyer’s Potamogetons of the British Isles. Both New- 
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foundland collections are sparingly fruiting, while the Nova Scotia 
plant is sterile, but exactly similar material from the Magdalen Is- 
lands as well as from southern Maine has good fruit which is quite 
like that of var. graminifolius. In fact, a large series of specimens of 
var. spathulaeformis (from Newfoundland, Anticosti Island, the Mag- 
dalen Islands, Nova Scotia, Maine, Massachusetts and Connecticut) 
seems to be separable from var. graminifolius only by its round- 
tipped or decidedly obtuse submersed leaves. It has been generally 

surmised that P. spathaeformis or P. varians is a hybrid of P. gram- 

ineus or its var. graminifolius with P. angustifolius Berchtold & Pres}; 

but since the latter species is unknown northeast of Massachusetts, 

while the supposed hybrid extends as a fertile plant to eastern New- 

foundland, its hybrid nature is certainly extremely doubtful. Fur- 

thermore, the fertile obtuse-leaved plant of Newfoundland, the Mag- 

dalen Islands and Maine has the characteristic small fruit of P. 

gramineus and its var. graminifolius. 
BUPLEUROIDES Fernald. Frequent in brackish waters. Rare 

in fresh water: Ra only in Midway (Centreville) Lake, Centreville, 
Digby Co. See p. 

smaller, firm and olive-brown fruit. Dr. St. John and I have re- 
viewed the material and find no specimens to match old world P. 
perfoliatus from south of Labrador. 

*P. Frresi Rupr. Seen only in CotcHEsTeR and CUMBERLAND 
Cos.: quiet waters of Salmon River, Truro; spring-pools and ditches 

south of Amherst. 
. *P. conFERVOIDES Reichenb. Deep or shallow water of lakes, 
small ponds and bog-pools, frequent in YARMOUTH Co.: deep water 

of Trefry’s Lake, Arcadia; peaty and muddy Safetick near head 
of St. John Lake, Springhaven; water-holes in sphagnous bog by the 

station, Argyle; drifted ashore from deep water of Great Dabatien 
Lake. See pp. 145, 

P. piworpuus Raf. cna water on tidal flats of Tusket 

nee meee ats Falls, Yarmouth 
ORMIS, var. BOREALI 5 (Raf .) St. John, Ruopora, xviii. 

a ist). Fresh to brackish sil at head of Baddeck Bay, Bad- 

<P. vacinatus Turcz. Bull. Soc. Nat. Moscou, xi. 102 (1838); 

St. John, Ruopora, xx. 191 (1918). P. moniliformis St. John, 
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HODORA, xviii. 130 (1916). Cold, shallow brook in woods at head 

of Baddeck Bay, Baddeck. See p. 164. 
P. pectinatus L. Brackish or iy dil at various stations from 

Yarmouth Co. to Cape Breton. See p. 
RvupPIA MARITIMA L., var. LONGIPES Hagstrom, Botaniska Notiser 

(1911) 138; Fernald & Wiegand, Ruopora, xvi. 125 (19 ee Brack- 

ish water at various points beley ee the province. See p. 141. 

R. MARITIMA, var. ROSTRATA Agardh in Physiogr. Saillsk, "Arobete: 

6 Maj (1823) 37; Fernald & W iegand, 1. c. Brackish pools in the 

marshes below Truro. 
ZANNICHELLIA PALUSTRIS L., var. MAJOR (Boenningh.) Koch. See 

p. 110. Apparently frequent in brackish or saline waters or on saline 

mud. 
*7.OSTERA MARINA L., var. STENOPHYLLA Aschers. & Graebn. This 

very slender extreme of the species abounds in Great Bras d’Or 

Lake in the gravel about Kidstone Islan 
Nasas FLEXILIS (Willd.) Rostk. & "Schmidt. Not seen in Yar- 

mouth, Shelburne and Queens Cos. Occasional elsewhere. See p. 

TRIGLOCHIN PALUSTRIS L. Characteristic of the fresh to brackish 

springy inner borders of salt marshes or on brackish sand-flats, 

throughout. Also in open peaty spots in a spring-fed bog south of 

Amherst. 
*SaGITTARIA CUNEATA Sheldon. S. arifolia Nutt. Probably 

somewhat general in the argillaceous regions. Hants Co.: po ond- 

hole near Five-mile River. CumMBERLAND Co.: spring-pools and 

eee: south of Amherst. See pp. 131, 137. 
MINEA Michx. Margins of ponds and on fresh oe a at 

various apraiate from Yarmouth Co. to Cape Breton. See 

Valley, YARMOUTH : sandy and gravelly shores and borders of 

savannahs, Tusket ‘(Vanghan) Lake S ania Butler’s (Gavelton) L., 

Gavelton. See p. 
*P. capillare L., var. occidentale Rydb. See Ruopora, xxi. lil 

(1919). Seen only about railroad yards; obviously introduc 

**P_ vinGATUM L., var. CUBENSE of many authors, not Griseb. 

Gravelly beaches or peaty borders of lakes of YarmovutH Co.: Sal- 

mon (Greenville) Lake; St John L., Springhaven; Butler’s (Gavel- 

ton) L., Gavelton; Grent Pubnico L. See p. 156. 
ed LONGIFOLIUM Torr. .» var tusketense, n. var., planta dense 

s 0.3-1.5 dm. ans ramis plerumque valde adscendentibus; spiculis 
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panicles contracted, 0.3-1.5 dm. long, mostly with strongly ascending 
branches: spikelets 2.7-3.4 mm. long; upper glume shorter than the 
sterile lemma: caryopsis ellipsoid, obtuse, 1.6-1.8 mm. long, 0.8- 
0.9 mm. wide. —Valley of the Tusket River, Nova Scorra: gravelly 
margin (northwest *side) of Tusket (Vaughan) Lake, August 20, 
1920, Fernald, Bissell, Graves, Long & Linder, no. 19,759; sandy and 
gravelly beach of Butler’s (Gavelton) Lake, Gavelton, September 4, 
1920, Fernald, Long & Linder, no. 19,763; wet peaty margin of But- 
ler’s Lake, Gavelton, September 4, F ernald, Long inder, no. 
19,764 (TYPE in Gray Herb.); wet peaty shore, East Branch of Tusket 
River, Gavelton, September 4, Fernald, Long & Linder, no. 19,765; 
sandy and gravelly margin of Pearl Lake, Kemptville, October 7, 
1920, Fernald & Linder, no. 19,761; peaty margin of Kegeshook 
Lake, October 8, 1920, Fernald & Lindos. no. 19,762. See pp. 160, 168. 

Differing from typical P. longifolium as it occurs from Texas and 

Florida to New Jersey in its low stature, glabrous and rather broader 

leaves, very contracted and. short panicle, longer spikelets, short 

upper glume and broad and bluntish grain; the southern plant being 

mostly 6-8 dm. high, with the usually pilose-based leaves 2-5 mm. 

wide, the panicle 1-2.5 dm. long and with loosely ascending branches, 

the spikelets 2.4-2.7 mm. long, the upper glume equaling or longer 

than the lemma and the slender and acute grain 0.4-0.7 mm. wide. 

If the material from the South alone were accessible for comparison 

the Nova Scotian plant would seem a distinct species; but some 

specimens from New Jersey, Connecticut and Rhode Island show 

spikelets up to 3 mm. long and grains quite as broad as in the Nova 

Scotian material, but with the elongate glume and looser panicle of 

the southern plant; while specimens from Lake Werden, Rhode 

Island, have the panicle as contracted as in the Tusket Valley plant. 
P. pepAUPERATUM Mubhl., var. psilophyllum, n. var., foliis utrinque 

glabris vel vaginis sparsissime setulosis. 

Leaves wholly glabrous or the sheaths very sparsely setulose. 
ial Scotia to Megantic Co., Quebec, Wisconsin and Vir ie 

The characte plant about Middleton, in the undisturbed soil 

of the dry plains and open woods, completely lacks the large primary 

panicles on elongate culms and bears only reduced basal panicles of 

1-4 spikelets. This extreme form may be called 
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** P| DEPAUPERATUM, Var. PSILOPHYLLUM, forma cryptostachys, 
n. f., paniculis omnino reductis basilaribus, spiculis 1-4.—Nova 
Scotia: dryish open sandy plains, Middleton, July 20, 1920, Fernald, 

Pease & Long, no. 19,769 (TYPE in Gray Herb.); dry sandy thickets 
and borders of woods, 2 Middleton, July 21, F srnald & Pease, no. 

19,770. See p. 

Var. eet ti is the common plant with sheaths sparsely pilose 

or quite glabrous. This extreme and the plant with copiously pilose 

sheaths were both included by Muhlenberg in his P. depauperatum 

but by Hitchcock & Chase “a specimen with pilose sheaths. . 

has been chosen as the type.’’ Whereas var. psilophyllum is che 

dominant plant of the North, the more pilose extreme is commoner 

in the southern and central states. Thus, of the 173 sheets of speci- 

mens examined from Nova Scotia, Quebee and New England, 152 

are var. psilophyllum and only 21 the plant with copiously pilose 

sheaths. Conversely, all the material examined from North Caro- 

lina, and Georgia to Arkansas, Missouri and Illinois is typical P. 

depauperatum.! 
Recently Mr. F. T. Hubbard (Ruopora, xiv. 169) has taken up 

the name P. strictum Pursh (1814) to displace P. depawperatum Muhl. 

(1817) in spite of the earlier P. strictum R. Br. (1810); Hubbard cit- 

ing as a basis for his change Articles 37 and 50 of the International - 

Rules. But the application of Art. 37 (rejecting names published 

without diagnoses or merely cited in synonymy) is not apparent, for 

Robert Brown published P. strictum as a valid species with careful 

description. Art. 50 was applied by Hubbard to the case of P. stric- 

tum Pursh through an obvious misapprehension, for, although P. 

strictum R. Br. is treated in Index Kewensis as a synonym of P. 

marginatum, it is not so treated by those who know the plants; 

Bentham, F. M. Bailey and other students of the Australian flora 

all maintaining it as at least a good variety, which rests directly 

1In its greater abundance northward P. depaureratum, var. psilophyllum is com- 

LINEARIFOLIUM Scribn., var, Werneri (Seribn.), n. comb. P. Werneri 

— in Britton & Brown, "IL. Fl. iii. 501, fig. 268b (1 
7D . 

te 
bec and northern and central New England 76 are var. Werneri, 27 the typ- 

ical beens of . chasse _ _,con versely, of 28 — examined from Mis- 
erneri. : 
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upon P. strictum R. Br. The general recognition of P. strictum R. 

Br. as the nomenclatorial basis of a variety does not, as Hubbard 
seems to infer, render that name “an earlier homonym which is 
ities eaves as nonvalid”’ (Art. 50 

E Nash. Abundant in damp or dry ish situations through- 
out ‘the cones ince 

**P_ spretum Schultes. Boggy savannahs and peaty, sandy or 
gravelly upper borders of lake-beaches, eastward to Halifax Co.; 
sixteen collections from the following stations. D1apy Co.: Cedar 
Lake. Yarmoutu Co.: Cedar L.; Beaver L.; Porcupine L., Arcadia; 

large lake north of Saller L. ,Kemptville; Fanning on Giglton: Tusket 
(Vaughan) L.; Butler’s (Gavelto n) L., Gavelton; St. John L., Spring- 
haven; Kegeshook L.; Sand, Pond Argyle; Great Pubnico L. Hat- 
IFAX Co.: Shubenacadie Grand Lake. See pp. 99, 101, 102, 141. 

(To be continued.) 
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THE GRAY HERBARIUM EXPEDITION TO NOVA SCOTIA, 
1920 

M. L. Ferna.p. 

(Continued from p. 195.) 

Panicum LINDHEIMERI Nash. As already noted (p. 141) there is 
no constant character by which to distinguish from P. Lindheimeri 
the several plants subsequently published as species and separated 
by Hitchcock & Chase upon the minutest differences in size of spike- 
lets and varying degrees of pubescence on the foliage. These plants, 
P. tennesseense Ashe, P. huachucae Ashe, and P. implicatum Scribner, 
have for a quarter-century baffled those who, not restricting their 
studies to the grasses, are in the habit of looking in other plants for 
essentially constant characters in species and who have long since 
learned that, in other groups at least; fluctuating degrees of the same 
type of pubescence when unaccompanied by definite characters of 
the inflorescence give very unsatisfactory grounds for specific separa- 
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tion. More recently, further perplexity has been added to the group 

for those who are not intensive specialists on Panicum by the publica- 

tion of P. languidum Hitche. & Chase. The type collection was a 

clump growing in dry woods at South Berwick, Maine, with spike- 

lets unusually large (1.8-2.1 mm. long) but otherwise not different 

from lax shade-forms of P. huachucae, the individuals of rich or 

shaded habitats separated by Hitchcock & Chase as P. huachucae, 

var. silvicola. The authors of P. languidum cite five collections: 

South Berwick, Maine, Fernald, Parlin (from the same clump); 

Island Falls, Maine, Fernald; Mt. Desert Island, Fernald; Ashburn- 

ham, Massachusetts, Harris; and Platte Clove, New York, William- 

son. 
I have not seen the New York material, but the South Berwick 

clump was broken into several full-sized sheets, three of which are 

before me. Their spikelets range from 1.8-2.1 mm. long (not merely 

2 mm. as originally described) and the panicle is, as described by 

Hitchcock & Chase, “loosely flowered, the very flexuous branches 

finally spreading or drooping. . . the axis and branches sparsely 

long-pilose.” The inflorescence is thus like the theoretical inflores- 

cence of P. implicatum but looser and with longer spikelets or quite 

like that of many specimens determined by Hitchcock & Chase as 

P. huachucae, var. silvicola, a plant which they describe as having 

spikelets 1.6-1.8 mm. long. The leaves of the South Berwick material 

are inseparable from those of the latter plant. The other Maine 

specimens of P. languidum are like the type as are more recent col- 

lections from Massachusetts, but the Harris collection from Ash- 

burnham, included with the original P. languidum, is quite different, 

having narrowly ellipsoid panicles with strongly spreading-ascending 

branches, the axis smooth and the sheaths pilose with ascending 

(not wide-spreading) hairs. This collection is represented by three 

sheets, thoroughly uniform and clearly a shade-state of P. subvillosum 

Ashe. With the latter species eliminated from the complex, P. 

languidum is left as a series of specimens which in every character 

merge directly into P. huachucae. 

The original of P. Lindheimeri was a plant with the axis of the 

panicle glabrous and with the lower internodes and sheaths papillose- 

hirsute, the upper glabrous, and Hitchcock & Chase place it in their 

section Spreta because it has “Sheaths glabrous or only the lower- 

most sometimes pubescent.”’ P. huachucae, on the other hand, and 
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P. tennesseense are placed in the section Lanuginosa with “Sheaths 
strongly pubescent.” The spikelet-measurements as given by them 
are: P. Lindheimeri, 1.4-1.6 mm. long; P. huachucae 1.6-1.8 mm. 
and P. tennesseense, 1.6-1.7 mm. The last, although placed in a 
group with “Sheaths strongly pubescent,” is described as having 
“sheaths. . . rarely nearly glabrous,’ while in the “glabrous” 
P. Lindheimerit “sometimes the pubescence extends nearly to the 
summit. These more pubescent specimens . . . resemble less 
pubescent specimens of P. tennesseense but can be distinguished by 
the smaller spikelets.’’ If the difference between the extremes of 
the spikelets were positive, the latter assurance would carry convic- 

tion; but when, measuring the spikelets of specimens labelled (and 
often cited) by Hitchcock & Chase as P. tennesseense, it is found 
that several sheets (Framingham, Mass., E. C. Smith; Providence, 
R. L., Collins; East Hartford, Conn., Driggs; Washington, D. 

Steele; Monteer, Mo., Bush; etc.) show mature spikelets only 1.4- 

1.6 mm. long, while this minimum is exhibited by a sheet specially 
collected by Mrs. Chase and distributed to show true P. tennesseense 
(Am. Gr. Nat. Herb. no. 127); — when we find that P. tennesseense 
may have spikelets as small as in P. Lindheimeri, the effort to sepa- 
rate the two as species becomes futile. This futility is further em- 
phasized by the plant of Yarmouth County, Nova Scotia, in habit 
so closely similar to the type-number of P. Lindheimeri as at first 
to seem identical with it, but with spikelets even larger than in P. 
tennesseense, 1.8-2 mm. long. 

Panicum tennesseense, itself, as treated by Hitchcock & Chase, 
consists of two rather definite trends. Of the material in the Gray 
Herbarium and the herbarium of the New England Botanical Club 
so named by them 18 sheets have panicles with the lower internodes 
pilose as in P. huachucae, var. silvicola, which likewise has spikelets 
of the same size; while 25 have the axis of the panicle glabrous as in 
P. Lindheimert. Some sheets of the latter plant from the St. John 
valley in northern Maine have been labeled by them P. Lindheimeri; 
others of the same plant, P. tennesseense. One sheet from Massa- 
chusetts (Hubbard, no. 205) with the characteristic panicle, long 
spikelets and pilose axis of P. languidum was determined by Mrs. 
Chase in 1911 as the latter species, but, naturally enough, in 1912 
she changed the determination to P. tennesseense; naturally enough 

because, as the preceding discussion indicates, those species are 
merely phases of one polymorphous species, P. Lindheimert. 
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Similarly with P. huachucae and P. implicatum, the lines between 

these and the others are vague, Hitchcock & Chase saying in a note 

upon the shade-state of the former (P. huachucae, var. silvicola), 

“The following specimens represent an extreme form with the upper 

surface of the blades nearly or quite glabrous, thus approaching P. 

tennesseense.’ Then follows an enumeration of 19 specimens to 

which the more recent collections would surely add many more, 

but the citation of 19 confessed intermediates is sufficient indication 

of the weakness of the species. P. implicatum is the extreme of the 

series with longest pubescence on the leaves, in its best development 

well pronounced but, to quote Hitchcock & Chase’s apt phrase: 

“More robust specimens of P. implicatum approach P. huachucae.” 

In New England and eastern Canada the distinctions between the 

two are most unsatisfactory and at best P. implicatum seems to be 

of varietal rank, as Scribner, who first published it as a species in 

1898, regarded it in 1901. 

Others, like P. pacificum Hitch. & Chase, seem hardly separable 

as species. P. pacificum has spikelets tending to be minutely larger 

than in P. hwachucae; and its authors reason that, although “It most 

nearly resembles P. huachucae,”’ it cannot be included in that species 

because of “a distinct range.”’ The type of P. huachucae came from 

Huachuca Mts., Arizona, and Hitchcock & Chase cite material from 

San Bernardino Mts., California, while they allow P. pacificum to 

occur also in the San Bernardino Mts. and to extend eastward into 

Arizona. The ranges of the two are thus overlapping, the habit, 

foliage and pubescence identical, and the ee with overlapping 

measurements. 

The variations above discussed seem 1 better treated as a series of 

varieties of one wide-ranging and polymorphous ‘aaceehes as follows: 

Axis ve — glabrous po at most with few appressed hairs 

] ades glabrous or very sparsely pilose and € Soup 

above, glabrous or rail y pu nt beneath; upper 

eaths glabrous to somewhat pilose. 

Boicelete 1.3-1.6 mim. Jong... oo... 6s, Gees 

Spikelets mostly 1.6-2 mm. long.................... ar. sei Lota 

xis of ig spr: readae pine at least on the lower inter- 

leaf-blades pilose to rous mi "een 
neath; upper sheaths mostly pi 

Spikelets mostly 1 ] pokes close 
short-pilose, Aiea long-pilose 0 or Hides long above. Var. fasciculatum. 

Spikelets mostly 1,3-1.5 mm. long: es long-pil: 

~ above, wit mostly WORE es eas ees ae implicatum 
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P. LinpHEIMERI Nash, var. typicum. P. Lindheimeri Nash, Bull. 
Torr. Bot. Cl. xxiv. 196 (1897); Hitchcock & Chase, Contrib. U. S, 
Nat. Herb. xv. 203 (1910). P. Funstoni Scribn. & Merr. U. S. Dept. 
Agr. Div. Agrost. Cire. xxxv. 4 (1901).—California to Florida, north 
to Minnesota, southern Ontario and New England. 

** Var. septentrionale, n. var. Planta laxe vel dense cespitosa 
2-7 dm. alta; vaginis glabris vel plus minusve pilosis pilis divergen- 
tibus, laminis firmis utrinque glabris vel sparse breviterque pilosis; 
paniculis primariis ovoideis 2.5—-7 em. longis rhachi glabro; spiculis 
plerumque 1.6-2 mm. longis.—Nova Scotia and New Brunswick to 
Manitoba, south to Connecticut, New York, Indiana and Missouri. 

The following are representative of a series of about 100 sheets 
studied. Nova Scorta: wet sphagnous swale at border of Beaver 
Lake, Yarmouth Co., July 25, 1920, Long & Linder, no. 19,805, 

October 6, 1920, Fernald & Linder, no. 19,814 (unusually tall and 
little tufted from growing in a dense swale). New BRUNSWICK: 
river-gravels and shingly border of thicket by the St. John River, 
Woodstock, July 14, 1916, Fernald & Long, no. 12,527 (ryPE in Gray 
Herb.); recent clearing, Ingleside, Westfield, August 7, 1909, F. ernald, 
no. 1255; gravelly shore of the basin, Gorge of the Aroostook River, 
Fernald, no. 1250. Matne: St. John River at mouth of Little Black 
River, July 27, 1900, Collins & Williams; gravelly. shores of St. 
John River, St. Francis, August 5, 1893, Fernald, no. 166a; Fort 

Kent, August 1, 1900, Collins & Williams; river-thicket, Fort Fair- 
field, August 10, 1909, Fernald, no. 1257; sandy river-bank (Penobscot 

River), Bradley, September 16, 1897, Fernald; sandy clearings and 

pastures, Fairfield, July 24, 1916, Fernald & Long, no. 12,751; dry 

wooded slope of Mt. Megunticook, Camden, August 13, 1913, Fer- 

nald; in sand, Canton, July 7, 1906, Parlin, no. 1958; edge of cliff, 

Ogunquit, Wells, July 15, 1903, Parlin, no. 1577. New HaMpsHIRE: 
sandy pasture, Shelburne, July 21, 1913, Deane; roadside, Stewarts- 

town, July 19, 1917, Fernald & Pease, no. 16,826; railroad track, 

Stratford, July 18, 1917, Fernald & Pease, no. 16,810; dry soil, Nor- 

thumberland, Fernald & Pease, no. 16,811; gravelly bank of Pemige- 

wasset River, North Woodstock, July 7, 1915, Fernald, no. 11,515; 

sandy river-terraces -above Plymouth, July 30, 1915, Fernald, no. 

11,516; Nashua, June 24, 1903, Robinson, no. 789. VERMONT: 

Willoughby Mt., Westmore, Horace Mann et al. (axis slightly pubes- 

cent, approaching that of var. fasciculatum). MASSACHUSETTS: 

gravel, Manchester, July 15, 1913, Hubbard, no. 659; Holbrook, 

June 18, 1899, Greenman, no. 3133; Rehoboth, June 22, 1914, Forbes; 

sand-plain, Springfield, June 8, 1913, F ernald, no. 8650; woodroad 

near Shaw Pond, Becket, July 28, 1916, Hoffmann; rocky roadside, 
Mt. Washington, August 11, 1914, Hoffmann; wet sandy roadside, 

Stockbridge, June 20, 1914, Hoffmann; dry clearings and open woods 

on sericite schist, near summit of Serpentine Ledge, Florida, June 

24, 1913, Fernald & Long, no. 8620. RoprE IsLanD: sterile meadow 
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Warwick, June 25, 1910, Fernald. CONNECTICUT: sandy soil, South 

Windsor, June 23, 1916, Driggs; dry soil, Manchester, July 9, 1904, 

Driggs, no. 2927; wet meadow, Southington, July 13, 1901, Andrews; 

moist roadside, Danbury, July 19-20, 1912, Harger. NEw Yor«K: 

bank of St. Regis River, Stockholm, July 1, 1916, O. P. Phelps, no. 

1450; swamp, Norfolk, June 30, 1915, Phelps, nos. 1100, 1101; dry 

rocks, Murray Island, Jefferson Co., July 4, 1902, Robinson & Maxon, 

no. 86; sandy fields, Albany, June 10, 1918, House; dry gravel, Ulysses, 

July 22, 1913, Wiegand & Palmer, no. 89. ONTARIO: Cache Lake, 

Algonquin Park, June 20, 1900, Macoun, no. 72,965 in part (mixed 

with P. boreale); Toronto, June 7, 1911, J. White, no. 8. INDIANA: 

sand ridges, Roby, September 2, 1907, Lansing, no. 2687; swale, 

Edgemoor, July 24, 1906, Lansing, no. 2606; sand ridges, East Chi- 

cago, August 10, 1910, Lansing, no. 2801. Manitosa: Lake Winni- 

peg Valley, 1857, Bourgeau. MInNESoTA: moist sand, Hubert, 

July 25, 1913, Bergman, no. 2879. Mussourt: barrens, Monteer, 

May 24, 1907, Bush, no. 4684. 

Var. fasciculatum (Torr.),n. comb. P. dichotomum, 6. fasciculatum 

Torr. Fl. No. and Mid. U. S. 145 (1824). P. nitidum «a. ciliatum 

and 8. pilosum Torr. l. c. 146 (1824). P. huachucae Ashe, Journ. 

Elisha Mitchell Soc. xv. 51 (1898). P. tennesseense Ashe,|. ¢.52 

(1898). P. unciphyllum, forma prostratum Seribn. & Merr. Ruo- 

DORA, iii. 124 (1901). P.lanuginosum, var. huachucae (Ashe) Hitche. 

HODORA, Vili. 208 (1906). P. huachucae, var. silvicola Hitche. 

Chase in Robinson, RHopora, x. 64 (1908). P. pacificum Hitche. 

& Chase, Contrib. U. S. Nat. Herb. xv. 229 (1910). P. languidum 

Hitche. & Chase, 1. c., 232 (1910). P. huachucae, var. fasciculatum 

(Torr.) Hubbard, Ruopora, xiv. 171 (1912).—Southern California 

to Florida, north to southern British Columbia, Idaho, Montana, 

South Dakota, Minnesota, Ontario, Quebec and Newfoundland. 

In its typical form the variety has loosely spreading leaves. P. 

huachucae is a trivial form, of more open habitats and therefore with 

stiffer and more ascending foliage. P. unciphyllum, forma pros- 

tratum (basis of P. languidum) is a shade form with tendency to 

looser’ inflorescences and slightly longer spikelets. 
In Nova Scotia var. fasciculatum is common from Yarmouth to 

Sable Island and Pictou Co. 
ar. implicatum (Scribn.),n.comb. P. implicatum Scribn. U. 5. 

Dept. Agric. Div. Agrost. Bull. 11: 43. fig. 2 (1898). P. unciphyllum 

implicatum Scribn. & Merrill, Ruopora, ii. 12 1901).—New- 

foundland to southern New York, west to Ontario, Wisconsin and 

owa. | 
Common in western Nova Scotia, often too close to the last. 

P. supviztosum Ashe. Common on dry sandy or rocky open 

soil throughout the silicious regions from Yarmouth Co. to Halifax 

and Cumberland Cos., thence on into eastern New Brunswick and 

Prince Edward Island. See p. 103. 



1921] Fernald,—Expedition to Nova Scotia 229 

* Setaria viridis (L.) Beauv., var. Weinmanni (R. & S.) Brand; 
Fernald & Wiegand, Ruopora, xii. 133 (1910). This easily recog- 
nized variety, now widely dispersed as a weed in eastern Canada, 
occurs in the railroad yard at North Sydney and presumably else- 
where. 

** LEERSIA ORYZOIDES (L.) Sw., forma CLANDESTINA E. H. Eames, 
Ruopora, xviii. 239 (1916). This form seems to be more common in 
Nova Scotia than the typical form of the species with exserted 
panicles. In all our Nova Scotian collections of both forms the 
spikelets are unusually long, 5-6 mm. 

** T,, ORYZOIDES, forma GLABRA A. A. Eaton, Ruopora, v. 118 

(1903). In New England this form is characteristic of tidal flats, 
but in Trefry’s Lake, Arcadia (Yarmouth Co.) completely submersed 
colonies had the sheaths essentially as smooth as in Eaton’s original 
material, thus suggesting that. the smoothness is a result of sub- 
mergence. 

Miuium errusum L. ‘To the Cape Breton record should be added 
Hants Co.: alluvium of Five-Mile River. See pp. 136, 17 

* ORYZOPSIS CANADENSIS (Poir.) Torr. Stipa canadensis Poir. Dry 

open barrens, Springhill Junction (Cumberland Co.); thence north- 

ward into New Brunswick and eastward to Prince Edward Island and 

Newfoundland. See p. 182. 
O. ASPERIFOLIA Michx. Common on peaty or sterile woodland 

soil, throughout. , 

MUHLENBERGIA RACEMOSA (Michx.) B.S. P. Common in peaty 

swales and savannahs, apparently throughout. : 

Alopecurus geniculatus L. Recorded by Macoun only from Halifax, 

but common in ditches and shallow pools near towns in Yarmouth 

and Shelburne Cos.; also Baddeck. pe 9 35 

** 4. geniculatus, var. microstachyus Uechtr. in Fiek, Fl. von 

Schlesien, 500 (1881). This variety with small panicles (mostly 

~2 cm. long) is abundant in some roadside ditches at Yarmouth. 

A. aristuLatus Michx. A. geniculatus, var. aristulatus (Michx.) 

Torr. CUMBERLAND Co.: spring-pools and ditches south of Am- 

elata (Pursh) Trin. Mém. Acad. St. Pétersb. sér. 6, vi. pt. 2, 317 

1841). A. perennans elata (Pursh) Hitche. U. S. Dept. Agric. Bur. 

Pl. Ind. Bull. no. 68: 50 (1905). For discussion see p. 155. 

Known northeast of Long Island and Nantucket only from barrens 

of Nova Scotia, the Magdalen Islands and Newfoundland. The 
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following specimens, many of them distributed as “ hyemalis, var. 
geminata (Trin.) Hitche. into which var. elata seems to pass, are 

characteristic. NEWFOUNDLAND: swampy woods, Bell Island, Con- 
ception Bay, Howe & Lang, no. 1302 (awned form with panicles 3 
dm. long); serpentine shields, alt. 380 m., Bonne Bay, Fernald & 
Wiegand, no. 2514 (awned); open peat bogs, Birchy Cove (Curling), 
Fernald & Wiegand, no. 2513 (awned). MacpaLEen IsLANnDs: wet 
bogs among the sand ridges back of the areoies: Alright Island, 
Fernald, Long & St. John, no. 6850 (awnless); dry open woods and 
clearings and sphagnous bog near Etang du Nord village, Grindstone 
I., Fernald, Bartram, Long & St. John, nos. 6847, 6848 (awnless); 
wet bogs and mossy pond-margins among x edhils between East 
Cape and East Point, Coffin I., Fernald, Long, & St. John, no. 6851 
(awned) ; dunes de la Polite-ded Est, Ile de la Grande-Entrée, Marie- 

Victorin & Rolland-Germain, no. 9018 (awnless); sur la Dune du Nord, 
Grand Ftang, Marie-Victorin & Rolland-Germain, no. 9017; dry 
aig Brion Island, St. John, no. 1766 (awnless). Nova Scotia: 
Canso, J. Fowler (awned); Sable Island, St. John, nos. 1136, 1365 
(eseileas); springy sphagnous bog near mouth of Broad Riv er, F ‘ernald 
& Bissell, no. 19,913 (awnless); wet peaty sloughs in barrens, Lower 
Argyle, Fernald, Bissell, Graves, Long & Linder, no. 19,911 (awnless), 
swampy spruce woods. Belleville, Long & Linder, no. 19,900; sphag- 
nous swale bordering Salmon (Greenville) Lake, Yarmouth Co., 
Fernald, Bissell, Graves, Long & Linder, no. 19,912 (awnless); dryish 
sphagnous swales and bogs by Harris’s Lake, Tiddv ille, Digby Co., 
Fernald & Long, no. 19,914 (awnless). 

* A. PERENNANS (Walt.) Tuckerm. Common throughout, espe- 
cially in woodlands and thickets and on banks of streams. Highly 
variable and perhaps more than a single species 

CALAMAGROSTRIS PICKERINGII Gray. Boggy barrens, Digby and 
Yarmouth Cos. to Queens. Less common than the next. Previously 
geste only from Cape a See p. 161. 

LAMAGROSTIS PICKERINGII Gray, ee DEBILIS (Kearney) Fer- 
aaa & Wiegand, agg xv. 135 (1913). Common on sphagnous 
bogs and peaty barrens, Digby and Yarmouth Cos. to Queens. 
Previously unknown between Massachusetts and Cape Breton. 
See pp. 99, 148. 

6d om NEGLECTA — ) Gaertn., Meyer & Scherb. Springy pase 
south of Amherst, thence common northward in eastern 
wick, Prince Edward Island. me re Magdalen Islands. See p. 131. 

AMMOPHILA BREVILIGULATA Fernald, Ruopora, xxii. 71 (1920). 
Common throughout, on soba sirens and dunes. 

* SPHENOPHOLIS PALLENS (Spreng.) Scribn. Talus and crevices of 
gypsum cliffs, Port Bevis (Victoria Co.) and Five-Mile River (Hants 
Co.). See pp. 164, 170. 

* Avena fatua L. Waste places, Yarmouth. See p 
* DANTHONIA COMPRESSA Aust. Dry thickets 4 Se of 

woods, Yarmouth to Annapolis and Halifax Cos 
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In Nova Scotia as elsewhere Danthonia is amazingly variable and 
it is impossible to draw lines with the definiteness of current treat- 
ments. The plant here treated as D. compressa is a good match for 

s original material and may so pass until the genus can be 
satisfactorily studied. 

** SPARTINA ALTERNIFLORA Loisel., var. prLosa (Merr.) Fernald, 
Ruopora, xvili. 179 (1916). Marshes along Sissiboo River, Wey- 
mouth. 

** SIEGLINGIA DECUMBENS (L.) Bernh. Peaty or wet sandy soils, 
YaRMOUTH Co.: Cedar Lake; Yarmouth; Lily Lake; Arcadia; Tre- 

fry’s Lake; Tusket. Possibly indigenous, but growing in half-culti- 
vated areas. See pp. 95, 143, 151. 

DisticHuis spicata (L.) Greene. Borders of salt marshes. Yar- 
MouTH Co.: Sand Beach. Vicrorta Co.: mrgen Bay. Recorded 
by. Nichols from northern Cape Breton. See p 

** Poa cosTATA Schumacher, Enum. PI. Seth i. 28 (1801). See 
pp. 133, 139, 164. Mossy woods and glades. ANNAPOLIS Co.:southern 
sd of North Mt., near Middleton. Hants Co.: Truro. VicTorta 

Port Bevis. 
~. TRIVIALIS L. Spruce swamps and springy ditches, Yarmouth 

and Shelburne Cos., often seeming like an indigenous plant as it does 
on Cape Cod and in Newfoundland. 

. SALTUENSIS Fernald & Wiegand, Ruopora, xx. 122 (1918). 
To the Cape Breton stations cited in the original description should 
be added Hants Co.: woods along Five-Mile River. CUMBERLAND 
Co.: swampy woods, Springhill Junction. 

* GLyceRIA oBTUSA (Muhl.) Trin. Common in peaty swales and 

bogs of Yarmouth Co. and southern Digby Co. 
G. taxa Scribn. Common in swales and borders of spruce swamps, 

Digby and Yarmouth Cos. to Queens. Reported by Nichols from 

Cape Br mre Common on Prince Edward Island. 

**G. Granpis Watson, forma pallescens, n. f., spiculis flaves- 

centibus 
Spikelets yellowish—Nova Scotia: brooksides and wet meadows, 

armouth, July 4, 1920, Bissell, Pease, Long & Linder, no. 20,026 

(ryPE in Gray Herb.). Matve: Dover, September 1, 1894, Fernald, 

Tusket River, Yarmouth Co. Previous records from Nova Scotia 

rest on the common G. Fernaupi (Hitche.) St. John, Ruopora, 

xix. 76 (1917). p- 
PUCCINELLIA MARITIMA (Huds.) Parl. Common on salt marshes 

and sea-strands from Shelburne and Yarmouth Cos. to Hants. See 

p- 94, 102. 
ce t PAUPERCULA (Holm) Fernald & Weatherby, var. ALASKAN 

- (Seribn. & Merrill) Fernald & Weatherby, Ruopora, xvii. 18 (1916). 

ommon on saline shores throughout the province. 
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FESTUCA RUBRA . GLAUCESCENS (Hegetschw. & Heer) Rich- 
ter. Sand dunes, Villuscdsle (Shelburne). Recorded by St. John 
from Sable Island. 

* F. capillata Lam. Dry open soil, ope and Yarmouth 
Cos. to Cumberland Co. Perhaps indigenou 

F. nutans Spreng. Alluvial woods, Fiv «Mile River (Hants). 
The old record from Halifax needs verification as the species belongs 
in rich alluvium or limy woodlands. See pp. 136, 170. 

Bromus secalinus L. Railroad gravel along Five-Mile River 
(Han ts). 

* B. commutatus Schrad. Common in waste ground and about 
wharves or railroad yards, Yarmouth to Weymouth. 

* B. inermis Leyss. Waste ground near wharf, Yarmouth. 
AGROPYRON PUNGENS (Pers.) R. & S. Gravel beaches of Great 

Bras - _ Lake, clearly passing into the next. 
A. PUNGENS, var. acadiense (Hubbard), n. comb. A. acadiense 
tad Ruopora, xix. 15 (1917). Collected at the original sta- 
tion, gravel beach of Great Bras d’Or, Grand Narrows; also beaches 
of oe Island and saline shore near mouth of George River. 

See p. 1 
A . s (L.) Beauv., var. prLosum Scribn., Bull. U. S. Div. 

Agrost. no. at 36 (1897). A characteristic indigenous variety of the 
coast of New England and eastern Canada. Seen at various stations 
on the coast of Yarmouth Co. 

. CANINUM (L.) Beauvy., forma GLAUCUM Pease & Moore, Ruo- 
DORA, xii. 71 (1910). Thicket at upper border of gravel beach of 
Great Bras d’Or, Kidstone Island (Victoria Co.). 

A. CANINUM, var. TENERUM (Vasey) Pease & Moore, Ruopora, 
(1910). A. tenerum Vasey. Thickets bordering sea-beaches and 

borders of brackish marshes or on limy talus. YarmMouTH Co.: 
beach of Eel Lake; marsh at head of Abram River. SHELBURNE 
Co.: Villagedale. QurENsS Co.: Port Mouton. Hants Co.: gyp- 
sum cliffs, Five-Mile River. Cape Breton Co.: Grand Narrows. 

** ELYMUS VIRGINICUS L., var. HIRSUTIGLUMIS — Hitche. 
ae ad pesch Sand Beach (Yarmouth Co.). See p 

E. a rius L., var. vitLosus E. Meyer. San strands of 
Varia. pes Shelburne Cos. p- 99. 

* ASPERELLA HysTRIx (L.) Humb. Aystrix —, Moench. 
Alluvial woods along Five-Mile River (Hants). eo pp. 136, 170. 

YPERUS DENTATUS Torr. Sandy and gravelly beaches of many 
peg in Yarmouth Co. See p. 142 
*ELeocuaris Rospsinstt Oakes. Lake-margins and_ bog-pools. 

Diesy Co.: Tiddville. YarmoutH Co.: Argyle; Great Pubes 
Lake. Collected by Howe & Lang at Windsor Junction, Halifax 
Co. nee BP: pe 149, 162. 

*E. onivacea Torr. Margin of pond-hole in the savannah along 
Little fives ae of Tiddville, Digby Co. See p. 162. 
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E. optusa (Willd.) Schultes. Seen in the southwestern counties 
only at Springhaven, Yarmouth Co. Frequent from Annapolis 
Co. eastward. 

E. UNIGLUMIs Schultes. E. palustris, var. glaucescens of American 
authors. Brackish and saline shores, common 

* E. TUBERCULOSA (Michx.) R. & S., var. ‘pubnicoensis, n. var., 
a oh typica differt squamis castaneis; setis perianthii laevibus; 
achaenlis superne evidenter ee pallide viridibus ; tuberculo 
viridiscenti deltoideo-ovato vix inflato achaeniis minore. 

Differing from the typical forsitt in its castaneous scales: perianth- 
bristles smooth: achenes definitely constricted to a thick neck, pale 
green: tubercle greenish, deltoid-ovate, scarcely inflated, smaller 
than the achene.—Nova Scorta: boggy savannah and sandy beach 
by Great Pubnico ie Yarmouth Co., September 6, 1920, Fernald, 
Long & Linder, nos. 20,163 (TYPE in Gray Herb.), 20,164. See pp. 
167, 169. 

In typical E. tuberculosa of the coastal plain the scales are paler, 
often whitish; the bristles barbed; the achene rarely with a definite 
neck and in maturity deeper colored or even olive and the whitish 
almost inflated tubercle closely sessile and usually as large as or 
larger than the achene. 

* E. ROSTELLATA Torr. Saline or brackish marshes and swales of 
Yarmoutu Co.: Sand Beach, Chebogue, Tusket, Argyle. See pp. 
103, 105, 110, 149. 

ScrrPus NANUS Spreng. Recorded by Macoun and by Nichols 
from Cape Breton, and by St. John from Sable Island. On several 
marshes of Digby and Yarmouth Cos 

*S. pauciFLorus Lightf. Springy border of salt marsh at head of 
Baddeck Bay, Victoria Co. 

. cEsprrosus L., var. CALLosUs Bigel.; Fernald, Ruopora, xxiii. 

24 (1921). Abundant on dryish peaty barrens of Di gby, Yarmouth 
and Shelburne Cos. and on Cape Breton. Doubtless general on the 
Atlantic slope of the peninsula. See p ; 

HUDSONIANUS (Michx.) Fernald. Frequent from Cape Breton 
to Digby Neck and Cumberland and Lunenburg Cos. See p. 131. 

S. SUBTERMINALIS Torr. Sandy and peaty pools and lake-margins, 

Yarmouth Co, to Hants, and presumably general. Recorded b 

Macoun and by Nichols from northern Cape Breton. p. 148. 

S. ruFus (Huds.) Schrad. Brackish or saline marsh, Sand Beach, 

ssc gee he See p. 103. Recorded by Nichols from northern 

Cape Bre 
mS. O cant Gray. Salt and brackish marshes and swales of 

Yarmovutn Co.: ave Beach, Chebogue, Arcadia, Tusket, Eel Lake. 

See pp. 103, 110, 1 
S. vaLipus Vahl. Brackish or calcareous pools, frequent through- 

out. 
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S. acutus Muhl. _ S. occidentalis (Watson) Chase. Lake-margins, 

swales and brackish marshes, frequent throughout. See pp. 101, 

110, 131. 

*S campestris Britton, var. FernaLpu (Bicknell) Bartlett. 

Salt marsh at head of Baddeck Bay. Frequent on the eastern coast 

of New Brunswick and on Prince Edward Island. 

_ATROVIRENS Muhl., var. GQEORGIANUS (Harper) Fernald, RHopora, 

xxiii. 134 (1921). Swales and damp thickets, occasional eastward 

to Halifax Co. : 

**S cyperinus (L.) Kunth. Peaty and cobbly beach of a large 

lake north of Saller Lake, Kemptville (Yarmouth Co.). The com- 

mon plant of Nova Scotia is var. PELIUS Fernald. 

*S  pEpICELLATUS Fernald. Wooded bank of Sissiboo River, 

Weymouth. 
* ERIOPHORUM ANGUSTIFOLIUM Roth, var. Masus Schultes. Boggy 

savannah bordering Great Pubnico Lake, Yarmouth Co. Typical 

E. ANGUSTIFOLIUM is very common throughout the province. 

E. vriripi-cartnatum (Engelm.) Fernald. Common on Cape 

ounties. 
Valley; Salmon (Greenville) Lake. QuEENs Co.: Port Mouton and 

road River. Hatirax Co.: Shubenacadie Grand Lake. See p. 

34. 
** R. CAPITELLATA, var. DISCUTIENS (Clarke) Blake, |. c. 28 (1918). 

Local-in Yarmouts Co.: gravelly margin of Tusket (Vaughan) Lake; 

wet mossy brook-side by small pond near Argyle Head; sandy shore 

of Great Pubnico Lake. See pp. 149, 160 

** CLapIuM MARISCoIDES (Muhl.) Torr., forma congestum, n.f., 

inflorescentiis congestis radiis suppressis vel brevissimis, glomerulis 

plerumque e spiculis 15-30 compositis. 
Inflorescences congested, the rays suppressed or very short; glomer- 

ules mostly with 15-30 spikelets—Nova Scorta: with the typical 

form of the species at peaty margin of Harris’s Lake, Tiddville, Digby 

Soe August 22, 1920, Fernald & Long, no. 20,286 (TyPE in Gray 

er. je. 

** Carex scoparia Schkuhr, forma peracuta,n. f., spicis approx- 

imatis anguste rhomboideis apice valde attenuatis vel subcaudatis. 

Spikes approximate, narrowly rhomboid, strongly attentuate or 

subcaudate at apex—Nova Scorta: springy ditch, Sand Beach, 

Yarmouth County, July 14, 1920, Fernald & Long, no. 20,296 (TYPE 

in Gray Herb.); damp roadside, east of Rockville, Yarmouth County, 

July 14, 1920, Pease & Linder, no. 20,289. : 
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C. SCOPARIA, var. SUBTURBINATA Fernald & Wiegand, Ruopora, 
xiv. 116 (1912). Collected by us at one of the original stations, 
Meteghan; also at Deerfield, Yarmouth Co. 

** C. SCOPARIA, var. TESSELLATA Fernald & Wiegand, Ruopora, 
xii. 135 (1910). Wet sandy and gravelly swales and roadsides, 
Belleville, Yarmouth Co. (scales almost black, darker than in the 
original material). 

*C. CrawFrorpiI Fernald. Swales and damp peaty barrens, 
Cumberland Co. to Cape Breton, west to Annapolis and Queens Cos. 

C. prosecta Mackenzie. C. tribuloides, var. reducta Bailey. 
Meadows and damp thickets, apparently throughout the province. 
This includes the Nova Scotia material recorded by Macoun as C. 
cristata. 

*C. ALBOLUTESCENS Schwein., var. CUMULATA Bailey. Dry or 
moist open barrens, frequent from Yarmouth to Lunenburg and 
Cumberland Cos., thence into New Brunswick and Prince Edward 
Island. Perhaps specifically distinct. See pp. 132, 138, 150. Or- 
dinarily, the round-based spikes are densely crowded but in one col- 
lection (no. 20,311 from Broad River, Queens) a single tuft shows 
both crowded and moniliform inflorescences; the latter 1 dm. long, 

with 7 remote spikes. 
** C. albolutescens var. cumulata x scoparia, n. hybr., C. sco- 

pariam simulans, sed foliis latioribus; spicis brunneis late obovoideis 
apice truncatis; perigyniis ovatis vel obovatis plerumque vacuis. 

Similar to C. scoparia but with broader leaves: spikes brown, 
broadly obovoid, truncate at summit: perigynia ovate or obovate, 

mostly empty.—Nova Scotia: with the parents but more abundant 

than either, damp Polytrichum-covered sandy plains, Middleton, 

Annapolis Co., July 20, 1920, Fernald, Pease & Long, no. 20,327 
(ryPe in Gray Herb.). See p. 138. 

** C. sTRAMINEA Willd. Rare. YarmouTH Co.: low woods 

and thickets by Butler’s (Gavelton) Lake, Gavelton. SHELBURNE 

Co.: thicket bordering salt marsh, Villagedale; moist Polytrichum- 

covered barrens near Clement Pond, Barrington. 

This is C. straminea as interpreted by Mackenzie (Bull. Torr. 

Bot. Cl. xlii. 605), a coastal plain species recognized by Mackenzie 
as extending from Louisiana to southern New York. Subsequently, 

Bicknell (Bull. Torr. Bot. Cl. xliv. 377) has reported it from Nan- 

tucket, Mr. F. C. Seymour has found it on Martha’s Vineyard and 

I have collected it in swampy thickets on Cape Cod. The plant 

called C. straminea in Gray’s Manual, ed. 7, is C. tenera Dewey. 

C. HoRMATHODES Fernald. Brackish or fresh marshes not far 

from the sea, common throughout the province. Macoun’s pect 

of C. straminea, var. festucacea from Baddeck was based on mate’ 

of C. hormathodes. 
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C. stnicEA Olney. Sands, barrier beaches and rocks of the outer 
coast, from Yarmouth Co. to Cape Breton. See pp. 141, 150, 158. 

*C. Beppi Olney. Seen only in Cape BrETON Co.: boggy 
swale on hillside near limestone quarry, George River. See p. 165. 

* C. rornea Willd., var. PERPLEXA Bailey. Sandy thicket, Middle- 
ton, Annapolis Co. See p. 138 

C. leporina L. Common in springy or seepy fields and road- 
sides, Digby, Yarmouth and Shelburne Cos. See p. 95 

*C. aAENEA Fernald. Apparently rare in Nova Scotia. Yar- 
moutu Co.: dry Polytrichum-covered barrens near head of Abram 
River. CumMBERLAND Co.: dry open barrens, Springhill Junction. 
See pp. 132, 142. Collected by Macoun at Point Pleasant, Halifax, 
this plant erroneously referred by me in Proc. Am. Acad. XXXVI. 
471 (1902) to C. pratensis Dre}. 

C. Exinis Dewey. an aad peaty barrens, throughout the 
province. See pp. 96, 

C. ATLANTICA Bailey. C. sterilis of Gray’s Man. ed. 7. Common 
on bogs and peaty barrens from Yarmouth to Annapolis Co. and 
Sathepavcrn eee Co. (Canso, Fowler). See pp. 96, 99, 104, 
138. 
+ - Howet Mackenzie, Bull. Torr. Bot. Cl. xxxvii. 245 eke 

C. scirpoides, var. capillacea (Bailey) Fernald. Wet woods and 
thickets ane bo oggy swales, abundant in Digby and Yarmouth Cos. 
See pp. 104. 

c. Drovevax Schwein. Rich woods, Annapolis Co. to Victoria 

Co. See p. 1 
C. TRISPERMA Dewey, var. Bintinestt Knight. Characteristic of 

dryish knolls in bogs and peaty barrens throughout the prov goes 
typical C. TRISPERMA being characteristic of mossy woods and w 
thickets. 

C. pent t Willd. To the few recorded stations may be added: 
salt marshes at Sand Beach and Chebogue (Yarmouth Co.) and 
marshes along One River (Cape Breton Co.). See p. 103. 

C. TENELLA Schkuhr. Mossy woods, Hants and Halifax Cos. to 
on. 

C. rosea Schkuhr. To the very few recorded stations should be 
added: alluvial woods along Five-Mile River, Hants Co. See pp. 

. ROSEA, var. RADIATA Dewey. Rich woods near gypsum cliffs 
along Five-Mile River, Hants Co. 

*C. vULPINOIEA Michx. Roadside ditch, Middleton, Annapolis 

C. DIANDRA Schrank. Springy bogs and swales, Cumberland and 
Hants Cos. to Cape Breton. See p. 131. 

C. crtnirA Lam. Frequent in the western Counties. The eastern- 
most specimens seen are Fae Pictou Co. 

* C. CRINITA, var. GYNANDRA (Schw ein.) Schwein. = Torr. Gen 
erally distributed from TP aceaouth Co. to Cape Breto 

_ 
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*C. LENTICULARIS Michx. Gravelly and sandy lake-margins, 
Yarmouth Co. to Halifax Co., and probably eastward. See p. 102. 

‘C. GoopENownm J. Gay, var. STRICTIFORMIS (Bailey) Kiikenthal in 
Engler, Pflanzenr. iv. Fam: 20: 316 (1909). This is the most extreme 
variation we have of C. Goodenowi; being usually cespitose, with 
tall culms and conspicuously stipitate perigynia. W — distributed 
in ee or fresh soils in Nova Scotia. Se 

. AUREA Nutt. amp calcareous or pau ach soil, Annapolis 
Co. to Gavi eva See pp. 133, 165, 170. 

C. pauciFLora Lightf. One of the most characteristic species of 
ees berce See pp. 96, 99. 

C. mA Schkuhr. Occasional thrcughout the province in 
vole or os soils. See pp. 101, 

C. virEScENS Muhl., var. SWANIT Fernald. Local in YARMOUTH 
Co.: dryish peaty barrens, Yarmouth; boggy pasture, Centre Che- 
bogue. 

C. GRACILLIMA Schwein. Dry or — woods and thickets, Cum- 
berland Co. to Digby Co. and Cape Bre 

*C. UMBELLATA Schkuhr, var. se eid. Dry open soil, 
Yarmouth Co. to Lunenburg and Annapolis Cos. 130. 

C. varta Muhl. Abundant in dry or moist ag — even on 
knolls in sphagnous bogs, Loe ae and Shelbur 

* C. PENNSYLVANICA Lam . LUCORUM (Willd. would Dry 
rocky and gravelly soil by aibaed, west of Bridgewater, Lunenburg 
Co. See 

C. eT L. On damp argillaceous grassy or peaty slopes, 
local, perhaps introduced but now thoroughly naturalized. Yar- 

MOUTH Co.: Yarmouth; een Lower Argyle. SHELBURNE 

Co.: Shag Puhae. See pp. 95, 155 
C. EBURNEA Boott. steers of dry crevices of gypsum 

outcrops. Recorded by Nichols from northern Cape Breton. Seen 

by us on gypsum at Five-Mile River (Hants) and Port Bevis (Vic- 

toria). See pp. 136, 164, 170. 
C. LEPTONERVIA Fernald, Ruopora, xvi. 214 (1914). Rich woods 

and thickets, generally distributed ‘through the province, but rare 

southwestward. Macoun’s record of C. laxiflora, var. patulifolia 

was based.on this species. 
C. conorwea Schkuhr. Sterile or peaty —? and meadows, fre- 

quent from Yarmouth to Halifax and Pictou 

C. FLA FLAVA L. Frequent or common throughou 

*C. cryproLepis Mackenzie, Torreya, xiv. “57 (1914). Less 

common than C. flava. Seen by us only in Hants Co.: swaley 

border of pond near Five-Mile River. 
C. Orpert Retz. YarMouTH Co.: were aay swale bordering 

Beaver Lake; gravelly and os shore of Lake Annis. ANNAPOLIS 

Co.: swales and low pastures near Bay of Fundy, Margaretville, 

the long-spiked ** forma ELaTIOR (N. J J. Anders.) Kiikenth. Col- 
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lected in typical form at Baddeck, J uly 11, 1898, by John Macoun 
(no. ri a distributed as C. extens 

: ERI, var. PUMILA (Coss. & Germ. -) Fernald. Common, and 
ante freely hybridizing with C. 

C. arcTaTaA Boott. Woods and rich Ota, Cumberland Co. to 
Digby Co. and Cape Breton 

C. scaBraTa Schwein. Alluvial woods, Annapolis Co. to Col- 
chester Co.; Victoria Co. See pp. 136, 140. 

C. OLIGOSPERMA Michx. Boggy sw ales and barrens, locally abun- 
dant. YarmoutH Co.: Argyle; Kegeshook Lake. QuEENs Co.: 
Port Mouton. See pp. 99, 148, 167, 169 

*C. riparia W. Curtis, var. Lacustris (Willd.) Kikenthal. 
Local. YARMOUTH Co.: border of brackish marsh, Sand Beach. 
Hants Co.: pond-hole near Five-Mile River. See 

C. Ps iy L. Frequent in boggy swales from Annapolis 
and Queens Cos. to Cape Breton. 

C. RETRORSA Schwein. Alluvial woods and swales, Annapolis 
Co. to Cape Breton. See p. 164. 

C. tuputina Muhl. Seen in western Nova Scotia only in a swale 
at Carleton, Yarmouth Co. 

C. inTUMESCENS Rudge, var. FerNaLpm Bailey. Occasional 
pate ech os Bo pisas 

C. FOLL a L. Recorded by Macoun from Halifax, by Ni- 
chols fae eaten: Cape Breton. ‘Characteristic of swales, boggy 
thickets and wet woods throughout the silicious regions of Digby 
and Yarmouth Cos. 

C. VESICARIA, var. JEJUNA Fernald. Digpy Co.: sandy beach of 
Lily Lake, Sandy Cov. 
soe! sees Sea var. GREENEI (Boeckl.) Fernald. Swales, 

boggy meadows, and wet woods, abundant from Digby, Yarmouth 
te 5. ae Cos. to Queens. See pp. 97, 99, 104, 150. 

ARISAEMA TRIPHYLLUM (L.) Schott, var. STEWARDSONII (Britton) 
Stevens. The only material of A. triphyllum seen by us in Nova 
Scotia belonged to var. Stewardsonii. See p. 136. 

CaLLA PALUsTRIS L. Rare in western Nova Scotia. Seen only 
at the agi margin of Trefry’s Lake, Arcadia, Yarmouth Co. 
See p. 
Se FOETIDUS (L.) Nutt. Springy swales, open bogs 

and boggy woods and thickets, frequent in Yarmouth and southern | 
Digby Cos. 
Lemna TRIsutcA L. CUMBERLAND Co.: spring-pools and ditches 

south of Amherst. Collected by me in 1902 at Sheffield’s Mills, 
Kings Co. and reported by Macoun from Windsor. See p. 131. 

L. minor L. CumBERLAND Co.: pools south of Amherst. Vic- 
torta Co.: Port Bevis and Iona. Recorded by Macoun from sta- 
tions from Pictou Co. to ae Co. oy collected by me in 1902 at 
Sheffield’s Mills, Kings See p. 131. 
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XyRIS MONTANA Ries. Dicpy Co.: wet peaty hollows in savan- 
nahs along Little River, east of Tiddville. Yarmoutu Co.: peaty 
sloughs and boggy barrens, many parts of Argyle. SHELBURNE Co.: 
damp sand-flats, Villagedale. Earlier records of X. fleruosa prob- 
ably belong here. See pp. 99, 148, 149, 150, 161. 

X. CAROLINIANA Walt. Wet sandy, gravelly or peaty borders of 
lakes, sloughs in boggy barrens, ete., common in Digby and Yar- 
mouth Cos. and locally eastward at least to Halifax Co. Records of 
X. bulbosa probably belong here. See pp. 99, 104, 134, 157, 161. 

JUNCUS BUFONIUS L., var. HALOPHILUS Buchenau & Fernald. Yar- 

MoutH Co.: sandy border of salt marsh, Pubnico. QUEENS 
oe sand-flats, Central Port Mouton and at mouth of Broad River. 
ee p. ; 
* J. renuis Willd., var. Wiitiamstt Fernald. Open grassy road- 

side, Tusket Falls, Yarmouth Co. 
* J. DupLEy1 Wiegand. Swale at southern base of North Moun- 

tain, Middleton, Annapolis Co. See pp. 140, 170. 
* J. GREENEI Oakes & Tuckerm. Sand dunes, Villagedale, Shel- 

burne Co. € p. 
J. errusus L., var. compactus Lejeune & Courtois. Common 

throughout the province. 
EFFUSUS, var. costulatusn. var., caulibus gracilibus 0.4-1.2 

m. altis basi 1.5-4 mm. diametro valde costulatis; cataphyllis basil- 

ariis chartaceis purpurascentibus vel fulvescentibus supremis griseo- 

stramineis basi purpur ascentibus0.5-2 dm. longis; inflorescentia 

laxa vel subcongesta 1-7.5 cm. diametro; sepalis petalisque sub- 

aequalibus 2.2-3 mm. longis subrigidis lanceolato-attenuatis stram- 

ineis; capsulis fulvis vel olivaceis retusis perianthium aequantibus 

vel eo paulo brevioribus. 
Culms slender, 0.4-1.2 m. high, 1.5-4 mm. in diameter at base, 

strongly costulate: basal sheaths papery, purplish or reddish-brown; 

the upper grayish-stramineous, purplish at base, 0.5-2 dm. long: 

inflorescence lax or somewhat crowded, 1-7.5 em. in diameter: sepals 

and petals subequal, 2.2-3 mm. long, rather rigid, lance-attenuate, 

stramineous: capsule reddish or olivaceous, retuse, equaling or but 

slightly shorter than the perianth.—Quebec, Prince Edward Island 

and Nova Scotia to South Carolina. The following, of many num- 

bers examined, are characteristic. QuEBEC: vicinity of Cap a L’Aigle, 

August 18, 1905, J. Macoun, no. 68,858. Prince Epwarp IsLanD: 

fresh or slightly brackish reclaimed marshes along Hillsborough 

River, Mt. Stewart, July 30, 1912, F ernald, Bartram, Long & St. 

John, no. 7164; damp border of heath-barren, Lot 40, August 8, 

1914, Fernald & St. John, no. 10,985. Nova Scotia: low ground, 

Sydney, August 17, 1902, Fernald; wet sphagnous spruce bog near 

Louis Lake, Port Joli, August 17, 1920, F ernald, Long &. Linder, 

no. 20,661; boggy barrens near Clement Pond, Barrington, August 

9, 1920, Fernald, Long & Linder, no. 20,654 (ryPE in Gray Herb.); 
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spruce and red maple swamps by Trefry’s Lake, Arcadia, July 29, 
1920, Fernald & Long, no. 20,653. Martner: border of salt marsh, 
Wells, August 8, 1916, Fernald & Long, no. 13,192. New Hamp- 
SHIRE: by brook, East Andover, August 13, 1903, M.A. Day. Mas- 
SACHUSETTS: swale near Zion’s Hill, Winchester, July 15, 1913, 
Fernald, no. 9173; sandy shore of Clear Pond, Lakeville, August 
26, 1913, Fernald & Long, no. 9180; thin sphagnous peat overlying 

sand, Wareham, October 2, 1913, Fernald & Long, no. 9187; small 
quagmire in woods south of Sparrow Young’s Pond, Chatham, 
July 15, 1918, Fernald, no. 16,538; boggy swale, Orleans, July 22, 
1919, Fernald & Long, no. 18,202; border of cattail marsh, South 
Truro, August 10, 1919, Fernald & Long, no. 18,203; along Look’s 
Brook, West Tisbury, Martha’s Vineyard, July 26, 1916, F. C. Sey- 
mour, no. 1146; gutters in slightly sandy soil, Worthington, August 
12, 1912, B. L. Robinson, no. 516. Ruope IsLanp: wet open sphag- 

nous thickets, southwest of Harbor Pond, Block Island, August 19, 
1913, Fernald & Long, nos. 9176, 9177. New Jersey: Bear Swamp, 
Lawrenceville Sta., Mercer Co., June 20, 1913, Bartram. PENNSYL- 
vaniA: Bush Hill Falls, Monroe Co., July 10-14, 1903, Stone, no. 
5392. Sourn Caroutna: Florence, May 18, 1912, Bartram. 

The coastal plain representative of the usually more northern var. 

Pylaei (Laharpe) Fernald & Wiegand, the latter plant having usually 

strongly costulate culms, but larger flowers (3-4.3 mm. long), with 

the sepals definitely exceeding the petals. In the Cape Cod region 

var. costulatus is the most abundant variety of J. effusus and in a 

letter concerning its occurrence in New Jersey Mr. E. B. Bartram 

wrote, under date of November 9, 1913: “When I first collected the 

New Jersey plant in June I was strongly impressed with the appear- 

ance it made in the field as compared with var. solutus. The two 

plants were common in the same marsh but they formed large col- 

onies that could readily be distinguished from each other at a con- 

siderable distance. The darker colored and more compact inflores- 

cences of the unnamed variety contrasted strongly with the lighter 

colored and more open inflorescences of var. solutus. In travelling 

to and from New York across the northern portion of the New Jersey 

coastal plain I was able to distinguish the two forms quite clearly 

from the train. From these observations I should say that the var. 

solutus is decidedly in the minority throughout the region between 

Trenton and New Brunswick. . . . We turned up the same 

thing in lower Delaware along the Indian River.” See p. 145. 

si var. soutus Fernald & Wiegand, Ruopora, xii, J. EFFU: 
90 (1910). Common throughout the province. 
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. EFFusus, var. Pytart (Laharpe) Fernald & Wiegand, Ruo- 
DORA, xii. 92 (1910). Open swampy thickets, Baddeck. 

CANADENSIS J. Gay. Abundant in wet sandy or peaty soils, 
Yarmouth Co. to Annapolis and Queens Cos. 

** J. CANADENSIS J. Gay, var. sparsiflorus, n. var., dense cespitosus 
robustus 6-8 dm. altus; inflorescentiis 0.7-2 dm. longis, ramis erectis 

vel valde adscendentibus rigidis; capitulis discretis plerumque 3-7- 
floris; perianthiis 3.5-4 mm. longis. 
Densely cespitose, robust, 6-8 dm. high: inflorescences 0.7-2 

m. |p ng, with erect or strongly ascending rigid branches: heads 
scatte red, mostly 2-7-flowered: perianths 3.5-4 mm. long.—Nova 
Scotia: boggy savannah bordering Butler’s (Gavelton) Lake, Sep- 
tember 2, 1920, Fernald & Long, no. 20,685, September 4, Fernald, 
Long & Linder, no. 20,686 (tyPE in Gray Herb.); boggy savannah 
bordering St. John Lake, Springhaven, October 8, 1920, Fernald & 
Linder, no. 20,687. MasSACHUSETTS: sandy and peaty margin of 
pond between Grassy and Lower Simmons Ponds, Dennis, August 

22, 1918, Fernald & Long, no. 16,549. See p. 166. 

In typical J. canadensis the branches are less erect, the flowers 

very numerous in the glomerules and the perianths 2.5—rarely 3.5 

mm. long. 

and spruce swamps of Nova Scotia. D1csy Co.: thickets bordering 

savannahs by Little River, east of Tiddville, August 22, 1920, Fer- 

nald & Long, no. 20,671 (type in Gray Herb.). YaRMouTH Co.: 

sphagnous bog at edge of spruce swamp, Belleville, July 27, Long & 

Linder, no. 20,665; springy sphagnous spot at border of spruce woods 

near Randel Lake, Argyle, August 4, Long & Linder, no. 20,666; 

sphagnous swales bordering Salmon (Greenville) Lake, August 13, 

Fernald, Bissell, Graves, Long & Linder, no. 20,668; open grassy 

roadside, Tusket Falls, August 20, Fernald, Bissell, Graves, Long & 

Linder, no. 20,670; spruce and alder swamp, Pembroke Shore, October 

6, Fernald & Linder, no. 20,723; boggy margin, East Branch of Tus- 

ket River, Quinan, October 8, Fernald & Linder, no. 20,672. SHEL- 

BURNE Co.: spruce swamp, Villagedale, August 7, F ernald, Long & 

Linder, no. 20,667. QurEENS Co.: springy sphagnous bog in sp 

oods near mouth of Broad River, August 16, Fernald & Bissell, 

no. 20,669. 

In the southern form of the species the perianths are 3-4 mm. long; 

the sepals and petals lance-linear and conspicuously ribbed or cor- 

rugated and the capsule commonly but little exserted. Some speci- 
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mens from southeastern Connecticut seem to be transitional. See 

pp. 142, 149, 156, 158. 

J. petocarpus Meyer. Although not recognized in Macoun’s 
Catalogue, J. melons | is characteristic of wet sandy shores through- 
out Nova Scotia 

J. MILITARIS "Bigel. Typical of sandy _ peaty lake-margins 
throughout the silicious regions of the provin 

* J. acumrnatus Michx. Local in yisuortn Co.: clayey road- 
side ditch, Yarmouth; springy ditches near Trefry’s Lake, Arcadia; 
sandy and muddy t tidal. flats of Tusket River, Tusket Falls; ies 
ditches and wet roadsides, Abram River. Included in Lindsa 

Catalogue, but apparently through error of determination. See ve: 
105, 142. 

J. arTIcULATUS L., var. opTUSATUS Engelm. Common especially 
in brackish soil where it largely replaces the typical form of the spe- 
cies. See p. 142 

J. ARTICULATUS X BREVICAUDATUS. Abundant in peaty swales at 
Yarmouth. Less abundant on savannah near Tiddville, Digby Co. 
See p. 

J. ARTICULATUS X CANADENSIS. Dryish sphagnous swale, niet 
ville, Digby Co.; sphagnous swale, Lower Argyle, Yarmouth 

J. ARTICULATUS X NODOSUS. Sterile plants with J. ste L. 
and J. nodosus L. in a brackish swale at Baddeck (Fernald & Long, 
nos. 20,721 and 20,722) seem to be of this origin. 

J. MARGINATUS Rostk. Local in YarmouTH Co.: springy ditches 
and wet roadsides, Abram River; wet clayey brookside, Argyle Head. 
Reported by Lindsay as collected by Sommers at Halifax. See pp. 

9. 
* Ornithogalum umbellatum L. Thoroughly naturalized with Leu- 

cojum aestivum and considered a troublesome weed in an old field, 
Yarmouth. 

SMILACINA RACEMOSA (L.) Desf. Not seen southwest of Annapolis 
) 
STREPTOPUS AMPLEXIFOLIUS (L.) DC. Not seen in the south- 

western counties. 

PoLyGonatuM BIFLOoRUM (Walt.) Ell. Not seen in Yarmouth 
and Shelburne Cos 

Convallaria majalis L. Somewhat established in woods near Yar- 
mouth. See 

TRILLIUM ERECTUM L. Not seen west of Annapolis Co. See p 

T. cernuum L. Not seen in the southwestern counties where 7. 
undulatum bait is common. 

SmiLax RoTUNDIFOLIA L. Thickets bordering lakes and rivers, 
frequent in "Digby and Yarmouth Cos.; also seen along Sable River, 
Shelburne Co. See pp. 109, 145, 147. 
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** S. ROTUNDIFOLIA, var. QUADRANGULARIS (Muhl.) Wood. Fre- 
quent with the typical form or in separate colonies, Yarmouth Co. 
See pp. 144, 147. 

LopHIoLa septentrionalis, n. sp. Planta stolonifera caulibus 
solitariis vel laxe cespitosis 4-5.5 dm. altis; foliis linearibus imis 

hyalinis basi deinde fulvis; inflorescentiis laxis paniculato-corymbi- 

formibus 0.6-1.8 dm. altis 0.6-1.2 dm. latis, rhachi ramibusque 

imis valde adscendentibus sparse villosis vel glabratis, pedicellis 
adscendentibus albido-tomentosis plerumque 0.7-1.5 cm. longis; 
bracteis oblongo-lanceolatis scariosis fulvis; perianthiis 1.2-1.5 cm. 
diametro, segmentis patentibus vel reflexis.lanceolatis subtus villoso- 
tomentosis supra fulvis apice glabris basi medioque longe villoso- 
barbatis pilis aureis deinde flavescentibus; filamentis 3 mm. longis, 

antheris oblongis 1.2 mm. longis; capsulis rufescentibus vel fulvis 
conico-ovoideis rostratis fere basi liberis 44.5 mm. longis 3 mm. 

Digby Co., August 22, 1920, Fernald & Long, no. 20,784 (TYPE in 

Gray Herb.), October 13, 1920, R. W. Sypher, no. 20,785. 

Differing from both L. aurea Ker, which extends from Mississippi 

to Florida and locally to South Carolina, and L. americana (Pursh 

Wood, of the New Jersey pine-barrens, in its fulvous capsule free 

nearly to base and in its caudate-based seeds, both the more southern 

species having the green capsules adnate at least half their length 

to the perianth and the seeds rounded at both ends. JL. aurea has 
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much coarser leaves, commonly 5-8 mm. wide with 10-14 nerves; 

very many more flowers on shorter pedicels, and smaller perianth 

with narrowly oblong segments with the shorter beard only at base. 

L. americana is usually lower and the splendid representation gener- 

ously loaned me by the New York Botanical Garden, Academy of 

Natural Sciences of Philadelphia, United States National Museum 

and Missouri Botanical Garden shows no tendency to the cespitose 

or subcespitose habit of L. septentrionalis. L. americana, furthermore, 

has the much denser inflorescences heavily tomentose and with short 

pedicels. See further discussion on pp. 160-163, 168. 

** Leucojum aestivum L. The Summer Snowflake of gardens is 
thoroughly naturalized th Ornithogalum umbellatum and considered 
a troublesome weed in an old field at Yarmouth. 

“Thoroughly and éshnaresiil established. . .ina brook whence 

it is rapidly spreading, Brunswick,” Maine,—now established for 

about 40 years.—See Fernald, Proc. Portl. Soc. Nat. Hist. ii. 133 

(1897). 
Ints sETOSA Pall., var. CANADENSIS ae Apparently not com- 

mon west of Cape Breton. GuysporoucH Co.: Canso, Fowler. 
Queens Co.: upper border of the it Central Port Mouton. 
ANNAPOLIS Co.: crests of basalt cliffs by Bay of Fundy, Margaret- 
ville. See p. 139. 

Tris fen a ~ Well naturalized about pools and ditches, 
Yarmouth. See 

SISYRINCHIUM peri Curtis. Common in damp grassy, 
peaty or Bed open places, Yarmouth Co. to Halifax Co. See 
PP. 95, 134, 

. spdecnetles Bicknell. Common in damp peaty, sandy or 
gravelly soil, Yarmouth Co. to Queens Co. See pp. 95, 99. 

**S. aRENICOLA Bicknell. YarmoutH Co.: dry sandy bank, 
Yarmouth. ANnapoitis Co.: damp Potiohoe coved sandy 

p Pics 
Hasenaria viripis (L.) R. Br., var. BractEaTA (Muhl.) Gray. 

Ss ~~ (Muhl.) R. Br. Rich woods, Folleigh, Colchester Co. 
ep 
| aa meee i t) Spreng. Yarmouru Co.: peaty and cobbly 

beach of Salmon (Grom vitie) Lake; wet peaty margin of Butler’s 
(Gavelton) L., Gavelton; gravelly margin of Tusket (Vaughan) L.; 
sandy and cobbly beach of Fan nning Lake, Carleton. Not known 
nearer than Trenton, New Jersey tice pp. 147, 148, 160, 168). The 
plants of eastern Nova Scotia (Boylston, C. A. Ha milton) is var. 
VIRESCENS (Muhl.) Fernald, p. 148. 

HYPERBOREA (L.) R. Br. Not seen west of Annapolis and 
Queens Cos. 



1921] Fernald,—Expedition to Nova Scotia 245 

H. ostusata (Pursh) Richards. Not seen west of Colchester and 
Queens Cos 

rH. Hecke Torr. Not seen west of Queens Co. 
H. MACROPHYLLA Goldie. COLCHESTER Co.: rich hee are 

Care Breton Co.: mixed woods, North Sydney. See p. 
H. BLEPHARIGLOTTIS (Willd.) Torr. Abundant on sist barrens 

and even in dryish barrens and spruce thickets, Yarmouth Co.; se 

only in peat ov heroin the gold-bearing series in southern Shalvaras 
and Queens Cos. and not observed on the granitic areas. See pp 
90, 110, 142, 148, 157. 

** POGONIA OPHIOGLOSSOIDES (L.) Ker, var. brachypogon, n. var., 
barba labii merase Ppt segmentis perianthii vix divergentibus ; planta 
plerumque subcespito 

- Beard of the lip piedancont: represented by short knobs: segments 
of the perianth scarcely divergent: plant usually subcespitose.— 
Nova Scotta: forming dense colonies, sandy and gravelly beach of 
Cedar Lake, Yarmouth Co., July 11, 1920, Fernald, Bissell, Pease, 
Long & Linder, no. 20,888 (ry PE in Gray Herb.); Cedar Lake, Digby 
Co., July 25, Fernald, Bean & White, no. 20,889; dryish upper cobbly 
beach of Jassy Lake, Lake Annis, July 29, Bean, White & Linder, 
no. 20,891; wet sandy and peaty pockets i in cobble-beach of Trefry’s 

Lake, ‘Avendia, July 29, Fernald & Long, no. 20,892. 

Other material from Trefry’s Lake (no. 20,881) and from Clear- 

water Lake, Belleville (no. 20,890) is transitional to the typical form 

of the plant with long beard on the lip. Some specimens from New- 

foundland and the Magdalen Islands are also transitional. For 

further discussion see pp. 102, 140. 

** CA LOPOGON Ae oe oh Re; ie albiflorus (Britton), 

comb. erosus, f albiflorus ton, Bull. Torr. Bot 

Cl. XVii. 125 (1890). ty vcanitiien Cox: “a dae plant, sandy ni 

peaty margin of Lake Annis. 
For note on generic and specific names see p. 132. 

SPIRANTHES CERNUA (L.) Richard. Boggy meadows and clearings 

and sandy main Yarmouth Co. to Halifax Co. 

** S| CERNUA, var. OCHROLEUCA (Rydb.) Ames. YARMOUTH Co. 

sandy fields har dry rocky barrens, Pubnico. See p 67. 

Lirparis Lorsetiu (L.) Richard. Occasional in_peaty meadows 

a peaty and cobbly lake-shores, Yarmouth and Digby Cos. See 

141. 
* SaLix corpata Muhl. Not seen in co Shelburne, and 

Queens Cos., nor in southwestern Digby 

S. pyriroiia Anderss. S. sclesiifeons: Rartatt: Swampy thickets 

throughout the province. 

(To be continued.) 
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THE GRAY HERBARIUM EXPEDITION TO NOVA SCOTIA, 

1920. 

M. L. FERNALD. 

(Continued from p. 245.) 

S. sericea Marsh. Apparently rare in western Nova Scotia. 

Yarmovutu Co.: sandy and cobbly beach of Fanning Lake, Carleton. 

*S. RosTRATA Richardson, var. CAPREIFOLIA Fernald, RHopora, 

xvi. 177 (1914). Drepy Co.: small trees in woods and thickets at 

margin of Lily Lake, Sandy Cove. 
** S umiuis Marsh., var. KEWEENAWENSIS Farwell, Mich. Acad. 

Sci. Ann. Rep. vi. 206 (1904). Most if not all material from the 

Maritime Provinces and Newfoundland belongs to this northern 

variety, characterized by broadish often obovate leaves with a 

satiny or lustrous velvety pubescence. It is widely dispersed in 

Nova Scotia in both dry and wet habitats. _ 

** § Smithiana Willd. See Fernald & Wiegand, Ruopora, xii. 

104, 137 (1910). Naturalized on clay bank by the sea, Baddeck. 

* §. purpurea L. Very abundantly naturalized by wet roadsides 

about Yarmouth. See p. 99. 
Myrica CAROLINENSIS Mill. Abundant in the silicious regions, 

but rare or perhaps largely absent from Digby to Truro. 

* BeruLa LUTEA Michx. f., var. ALLEGHANTENSIS (Britton) Ashe, 

Bull. Charleston Mus. xiv. 11 (1918). Wooded Jake-margins of 

Yarmouth and Digby Cos. apparently as common as typical B. lutea. 

Macoun’s records of B. lenta may be based on var. alleghaniensis. 

* B. pAPYRIFERA Marsh., var. CORDIFOLIA (Regel) Fernald. Occa- 

sional in. Yarmouth Co. are 

OsTRYA VIRGINIANA (Mill.) K. Koch. Not seen west of Annapolis 

Co. See pp. 137, 170. 
** AtNus INCANA (L.) Moench, var. HYPOCHLORA Call. Jahresb. 

Schles. Ges. Ixix. pt. 2: 79 (1891). Leaves green beneath, slightly 

pubescent or glabrate. YARMOUTH Co.: thicket bordering Sloane 

Lake, Pleasant Valley. a : 

Urtica dioica L. Waste ground about towns; occasional in Yar- 

mouth and Shelburne Cos. ce 

LAPORTEA CANADENSIS L. Hants Co.: alluvial woods along Five- 

Mile River. See pp. 137, 170. 

CEUTHOBIUM PUSILLUM Peck. Apparently common throughout 

al ae L. YarmouTH Co.: abundantly naturalized in 

a springy field, Rockville. See p. 10/. 

i. i ARSE Bigel. Gravelly sea-beaches, Yarmouth and Shel- 

See p. 155. burne Cos. p. 15 
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** R. obtusifolius L., var. sylvestris (Lam.) Koch. Lower leaves 
oblong-lanceolate, acute. Dzicpy Co.: roadside ditches, Sandy Cove. 
Naturalized also about Charlottetown, Prince Edward Island, and 
Bay of Islands, Newfoundland. 

R. MARITIMUS L., var. FUEGINUS (Phil.) Dusén. See St. John, 
Ruopora, xvii. 81 (1915). QurEENs Co.: brackish- sands, scarce, 
Central is Mouton and at mouth of Broad River. See p. 158. 

R. Acetosa L. Thoroughly naturalized in damp fields and swales, 
Variouth Goad Digby Cos. and occasional elsewhere. See pp. 95, 

A 
Polygonum lapathifolium is Sp. PI. i. 360 (1753) as to name-bring- 

ing synonym. P. pennsylvanicum, var. Curt. Fl. Lond. i. t. 25 (17 77). 
PF. lapathifolium, var. pecticale Stokes in With., Bot. Arr. ed. 2.4 

412 (1787). P. lapath., var. maculatum Sibth. Fl. Oxon. 129 (1794). 
P. nodosum Pers. Syn. i. 440 (1805). Persicaria maculata (Sibth.) 
S. F. Gray, Nat. Arr. Brit. Pl. ii. 270 (1821). Peutalis nodosa (Pers.) 
Raf. Fl. Tell. iii. 14 (1836). Pol. lapath., var. nodosum (Pers.) Wein. 
sy num. Petrop. 42 (1837). Persicaria nodosa (Pers.) Opiz, Sezn. 
2 (1852). Pol. lapath., subsp. maculatum (Sibth.) Dyer & Trimen, 
Fiat Bot. ix. 36 (187 1). Pol. maculatum (Sibth.) Babington, Man. 
ed. 7, 301 (1874).—Local weed in cultivated land, Yarmou 

I see no reason to restrict the name P. lapathifolium L. as P. sca- 

brum Moench, as is done by some European authors. Admitting 

that the Linnean species was a mixture of that and the purplish- 

flowered plant separated as P. nodosum Pers., we have two essential 

facts which lead to the retention of P. lapathifolium for P. nodosum. 

Linnaeus’s account was as follows: 

cpepeliifonuen 6. POLYGONUM floribus pentandris semidigynis, 
staminibus corollae regulari aequalibus 

Persicaria floribus pentandris digynis, ete regu- 
lari staminibus —. Wach. ultr. 257. 

Persicaria florum staminibus quinis semidigynis, 
stylo bifido corollae nae aequantibus. Hort. 
cliff. 42. 

Persicaria major, lapathi foliis, calyce floris pur- 
pureo. Tournef. ist. 510. it. er 119. 

Penick Hydropiper. Lob. ic. 
Habitat in Gallia.” 

From this it should be quite clear that Linnaeus derived his specific 

name from Persicaria major, lapathi foliis, calyce floris purpureo of 

Tournefort and of Ray. On reference to Tournefort we find nothing 

but the brief description above quoted, but Ray in his full account 

says “Calix purpurascens lineam unam longus est,” which better 

ibes the shorter perianth of P. nodosum than the longer, usually 
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greenish perianth of P. scabrum; for in P. nodosum, the achene of 
which about equals the perianth, the achene is correctly described 
by Rouy as “petits (2 mm. sur 114)” while the green-flowered P. 

scabrum has “achaines trés grands (3 mill. de long sur 244)”. In 

other words, Persicaria major, lapathi foliis, calyce floris purpureo of 

Tournefort and of Ray, the plant from which Linnaeus directly took 

the specific name, has not only the purple flowers but the small calyx 

of P. nodosum Pers. 
Again in the splitting up of the complex P. lapathifolium of Lin- 

naeus the first element described under a new name was P. Persicaria 

* tomentosum Schrank (1789) or P. scabrum Moench (1794) or P. 

pallidum With. (1796). These all antedated by many years P. 

nodosum Pers. (1805) and by the very sound “doctrine of residues”’ 

the removal from the complex first of P. scabrum left as P. lapathi- 

~ folium the plant with small purplish flowers, the Persicaria major, 

lapathi foliis of Tournefort and of Ray. Thus by both these prin- 

ciples we arrive at the same conclusion, that the name P. lapathi- 

Fl. Boem. iv. 90 (1794). Persicaria salicifolia (Sibth.) S. F. Gray, 

Nat. Arr. Brit. Pl. ii. 270 (1821). Pol. lapathifolium, var. meanum 

(Sibth.) Moss, Cambr. Brit. Fl. ii. 117 (1914).—Damp sands and 

pond-margins, frequent in Yarmouth and Shelburne Cos. 

P. scaprum Moench, Meth. 629 (1794). P. lapathifolium L. Sp. 

Pl. i. 360 (1753), in part. P. pennsylvanicum Huds. Fi. Angl. 148 

(1762); Curtis Fl. Lond. i. t. 24 (1777); not L. P. Persicaria *tomen- 

tosum Schrank, Baier. Fl. i. 669 (1789). _P. mcanum F. W. Schmidt, 

Fl. Boem. iv. 90 (1794). P. eee Mehr Arr. we erie 

| r urke, Pl. Eur. 0. 12 ; 

1796). F, tomenioeum Gray, Man. ed. 7: 360 (1908); not Willd. 
P. tomentosum, var. incanum (Schmidt) Gurke, PI. Eur. ii. 121 (1897). 

Persicaria tomentosa (Schrank) Bicknell, Bull. Torr. Bot. Cl. xxxvi. 

453 (1909)—Damp sandy and gravelly shores where seemingly 

indigenous, and cultivated land as a weed. : 

*P. Munienserait (Meisn.) Watson. YA TH domin- 

ant on a wet savannah bordering Butler’s (Gavelton) Lake, Gavel- 

ton. See p. 166. 
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*P. acre HBK. Including var. leptostachywm Meisn. Common, 

apparently throughout the province. 
** P_ Ropustius (Small) Fernald, p. 147. Yarmoutu Co.: cold 

brook in sphagnous swale by Salmon (Greenville) Lake; boggy swale 

by Tusket (Vaughan) Lake, Gavelton; peaty and muddy dried-out 

pond-hole near head-of St. John Lake, Springhaven; in running 

water, thicket at margin of Randel Lake, Argyle. See pp. 146, 

147, 149, 155, 166, 168. 

‘a HYDROPIPEROIDES Michx. Swales, savannahs and peaty 

shores, valleys of the Salmon and Tusket Rivers, Yarmouth Co. 

** P| HyDROPIPEROIDES Michx., var. digitatum, n. var., planta 

1-1.5 m. alta; foliis lineari-lanceolatis attenuatis plerumque 1.3-2 

dm. longis; spicis densis 0.5-1 cm. crassis ad apices ramulorum 

plerumque aggregatis. 
Plant 1-1.5 m. high; leaves linear-lanceolate, attenuate, mostly 

1.3-2 dm. long: spikes densely flowered, 0.5-1 em. thick, mostly 

crowded at the tips of the branches.—Nova Scotia: boggy savannah 

bordering St. John Lake, Springhaven, Yarmouth Co., October 8, 
1920, Fernald & Linder, no. 21,093 (TYPE in Gray Herb.). 

Differing from typical P. hydropiperoides in its great height, very 

elongate leaves, thick crowded spikes and very late flowering. For 

further notes see p. 168. 

P. Rau Babington. See Fernald, Ruopora, xv. 72 (1913). Damp 

sands and gravels of the coast from Shelburne Co. to Cape Breton. 

See pp. 150, 158, 165. 
P. ACADIENSE Fernald, Ruopora, xvi. 188 (1914). To the original 

station at Grand Narrows should be added: gravelly beach of Great 

Bras d’Or, Kidstone Island, very scarce. See pp. 134, 165. 
P. Fowiert Robinson, Ruopora, iv. 67 (1902). P. buaxifoliwm 

Nutt. in Bong. Veg. Ins. Sitcha, 161 (1832), nomen seminudum, as 
to Sitka plant only, not as to synonymy nor apparently as to refer- 
ence to Nuttall’s specimen; not Bieb. P. aviculare, ¢. buaifoliwm 

Ledeb. Fl. Ross. iii. 532 (1849-51) as to Sitka plant only. P. lit- 
torale, @. buxifolium Meisner in DC. Prodr. xiv. 98 (1856) as to de- 

scription and plant. P. maritimum Fowler, Prelim. List Pl. N. B. 

53 (1885), not L. (1753). P. littorale sitchense Small, Mem. Dept. 
- Bot. Columbia Col. i. 102 (1895).—QuereEns Co.: with P. allocarpum 

~ on damp sand-flats, Central Port Mouton. Vicrorta Co.: gravelly 
beaches of Great Bras d’Or, Baddeck and Kidstone Island. Previ- 
ously collected by J. R. Churchill on the beach at Aspy Bay. 

The name P. Fowleri is here retained as the first adequately de- 

fined specific name, the name P. buxifolium Nutt. being open to very 

serious doubt. In the first place Nuttall did not publish his P. buxi- 

folium, a species which Bongard ascribed to him as if it had been 

published. Bongard’s publication yas as follows: 
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“133. Polygonum buzxifolium Nutt.! P. aviculare @ latifolium 
Michx aye 

Polygono aviculari simillimum; sed floribus semper pen- 
tandris distinctum. Specimina Nuttalliana exacte cum 
Sitchensibus conveniunt.” 

From this it is evident that Bongard had a plant from Sitka which 

he thought to be like Nuttall material which had been called P. 

buxifolium and which was identified with P. aviculare §. latifolium 

Michx., and it is noteworthy that Bongard’s descriptive note was 

borrowed directly from Nuttall and the name buzxifolium from Mi- 

chaux’s description of P. aviculare 8. latifolium. Thus, in the or- 

iginal publication of @. latifolium from “Kentucky et regione IIli- 

noensi,” a plant which seems to have been P. erectum L., Michaux 

said “foliis lato-ovalibus, obtusis: quasi bu«ifolium |italics mine].” 

—Michx. Fl. Bor.-Am. i. 237 (1803). Later, in 1818, in his Genera 

i. 254, Nuttall described P. aviculare as having “flowers octandrous”” 

and maintained 8. latifolium [= ? P. erectum] with “leaves broad 

oval, obtuse, flowers pentandrous, stem adscendent.” As a matter 

of fact, however, the stamens of P. aviculare vary from 5-8, so that 

Bongard’s descriptive phrase, “Polygono aviculari simillimum; sed 

floribus semper pentandris distinctum,” borrowe directly from Nut- 

tall’s description of a plant of Kentucky and Illinois and applied to 

a maritime plant of Sitka, does not differentiate the Sitkan plant and 

the name P. buzifolium at best is a nomen seminudum based upon a 

complete misconception. The Sitka material, called by Bongard 

P. buxifolium, has little in common with P. erectum or any other 

species of “ Kentucky et regione Illinoensi’’ but, as shown by a sheet 

preserved in the Prodromus herbarium at Geneva, is exactly P. Fow- 

leri, a maritime plant of the Gulf of St. Lawrence, Nova Scotia and 

eastern Newfoundland and of the shores of the North Pacific from 

Siberia and Alaska to Washington. The first real description of 

this Sitka plant was that of Meisner in DeCandolle’s Prodromus, 

where a definite characterization was given—a diagnosis which ap- 

plies equally well to the eastern material of P. Fowleri. Meisner’s 

description, published in 1856, was as follows: 

P. LITTO “8. buxifolium (Ledeb.! fl. ross. 3, p. 532, sub P. 

aviculari), caulibus abbreviatis, foliis lineari-oblongis obtusis atten- 

uato-subpetiolatis subeveniis, axillis 1—-2-floris, achaenio calycem 

paulo superante subnitido minute punctato obsolete striato. In 

ins. Sitka (Eschscholtz!).” 
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This diagnosis of Meisner’s, as stated, was based upon the Sitka 

material and accurately describes it, the earlier published phrases 

under the names P. buxifoliwm and P. aviculare, var. buxifolium 

having been borrowed without change from Michaux’s and Nuttall’s 

descriptions of P. aviculare, Q. latifoliwm from Kentucky and Illinois, 

a plant which is certainly not conspecific with Eschscholtz’s Sitkan 

plant. It is, therefore, quite clear that the latter plant was not truly 

characterized until Meisner’s publication of it as a variety and that 

the first specific name clearly belonging to the plant is P. Fowleri. 

* P. aALLOCARPUM Blake, RHopora, xix. 234 (1917). Character- 
istic of sea-beaches oy tidal sand-flats from Digby Co. to Queens 
Co. See pp. 151, 

ae oe cuspidatum a & Zuce. Roadsides and waste ground, 

Yarmouth and Halifax. 
** P. nolystachyum Wall. A tall perennial of the gardens, with 

very long caudate-tipped and truncate-based leaves. Beginning to 
spread to waste lands about Yarmouth. 

** ATRIPLEX GLABRIUSCULA Edmonston, Fl. Shetl. 39 (1845). 

A. Babingtoniti Woods, Tourist’s Fl. 316 (1850). For detailed 
synonymy see Moss, Camb. Brit. Fl. ii. 177 (1914). 

A. glabriuscula, a species of northwestern Europe—Scandinavia, 

Denmark, north Germany and France to the Faerées and Iceland— 

recognized (usually as A. Babingtoniz) by such conservative European 

systematists as Britten & Rendle, Druce, Moss, Hartman, Rouy 

and Ascherson & Graebner, is abundant on the sandy and gravelly 

sea-shores from Newfoundland to Maine and very locally to Rhode 

Island, and casual on ballast southward. It is one of the maze of 

plants passing as A. patula and A. hastata. The latter, probably 

best considered as variations of one species, have the spiciform 

branches of the inflorescence naked except at base, the freely tuber- 

culate bracteoles 1-5 mm. long (except in the rare A. patula, var. 

bracteata with bracteoles 1-1.5 em. long), and the seeds 1-2 mm. in 

diameter. A. glabriuscula, on the other hand, has leafy-bracted 

inflorescences, large and less tuberculate fruiting bracteoles (0.5-1.2 

cm. long) and seeds 2-4 mm. in diameter. In America A. glabrius- 

cula is so clearly restricted to the region from Newfoundland to New 

England, where so many identities with the flora of north-western 

Europe are known, while the semi-cosmopolitan A. patula crosses 

the continent, that there is little question that we should recognize 

it as a distinct species. A few immature herbarium-specimens can- 
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not be satisfactorily placed but all fully mature specimens seem to be 
clearly either A. patula (including A. hastata) or A. glabriuscula. 
A. glabriuscula, at least in Nova Scotia, matures much earlier than 
A. patula and its var. hastata. The following American specimens 
are referred to 

A. GLABRIUSCULA Edmonston. NEw FOUNDLAND: sea-beach, Mid- 

dle Arm, Bay of Islands, August 22, 1896, Waghorne, no. 49; damp 
sandy shores, St. George’s, August 13, 1910, Fernald & W "iegand, no. 

3318. UEBEC: marshy shore, Pointe a u Maurier, Charnay, Sague- 

ay Co., August 27, 1915, St. John, no. 90, 408; sea-strand, Ile Herbée, 

mdanat du Vieux-Fort, July 24, 1915, St. Jobn; no. 90,409; Anticosti, 

August 1, 1861, Hyatt, Shaler & Verrill; Anse au Sanatorium, Anti- 
cost, August 20, 1917, Fr. Marie-Victorin. MaGpaLen ISLANDS: 
Brion Island, August 13, 1914, St. John, no. 1863; rivages, Ile du 
HAvre-aux-Maisons, August 15, 1919, FF. Marie-Victorin & Rolland- 

Germain. Nova Scotia: gravelly beach of Great Bras d’Or, Kid- 
stone Island, August 28, 1920, Fernald & Long, ear 21,149, 21,151; 

pebbly shore, Purcell’s Cove, Halifax, September 2-6 1901, Howe & 
Lang, no. 1503; damp sand-flats, Central Port Mouton, Fernald, . 

Bissell, Graves, Long & Linder, no. 21,444; upper border of grav elly 
strand, Villagedale, August 7, 1920, F. rnald, Long & Linder, no. 

21,141; damp sand-flat back of beach, Sand Beach, Yarmouth Co., 
August 10 and September 7, 1920, Fernald, Long & Linder, nos. 
21,142, 21,152; cobbly barrier beach, Pembroke Sade. July 5, 1920, 
Long & Linder, no. 21,140, October 6, Fernald & Linder, nos. 21,155, 
21,100, 21,157. Marne: railroad yard (introduced), Fort Fair- 

August 16, 1909, Fernald; strand, Carlow Island, Passamaquoddy 
Bay, August 16, 1909, Fernald; Cutler, August 27, 1902, Kate Fur- 
bish; Cross Island, August, 1892, F. L. Harvey; sandy beach, Great 
Wass Island, Jonesport, August 5, 1907, Cushman & Sanford, no. 

1471; beach, Great Cranberry Isle, September 5, 1891, Rand; east 

shore of Little Cranberry Isle, August 6, 1889, "Redfield; Sorrento, 

1891, Kate Furbish; Swan’s Island, August, 1911, Kate Furbish; 

Matinicus, 1918, C. A. E. Long, no. 64; open sand, sea-shore, Pema- 

quid Beach, Bristol, September 9, 1898, Chamberlain: gravelly shore, 

Southport, August 3, 1894, Fernald; Fort Popham, Phippsburg, 

September 7, 1907, Kate Furbish; Wells, 1898, Kate Furbish. Mas- 
wir geen a. Nahant, September 16, 1894, Williams; salt 

arsh, Seavi October 4, 1896, Williams; beach near Eel River, 
Plymoudle Be clanber 23, 1853, Wm. Boott; southwestern section 
of Barnstable, September 16-17, 1918, Bean, Bird & Knowlton. 
RaopeE IsLanp: sg aiden September 27, 1903, Walliams; sea- 
shore, Middletown, August 24, M. B. Simmons. PENNSYLVANIA: 

Fouorace Greenwich Point, Philadelphia, August 25-October 1, 1874, 

C. F. Parker 
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** A paTuLa L., var. BRACTEATA Westlund, Sides Atripl. 57 

(1861); i. Cake Brit. Fl. ii. 174, t. 176 (1914). An extreme 

variation of northern Europe, with elongate bracteoles up to 1-1.5 

em. long, even longer than in A. glabriuscula, but with nearly naked 

inflorescence and small seed. Known in North America only from 

a single specimen collected in brackish or saline marsh near ‘mouth 

of George River, Cape Breton. 
SPERGULARIA SALINA J. & C. Presl.; saclay & Wiegand, Ruopora, 

xii. 162 (1910). ——- on saline shore 
S. LEtospERMA (Kindb.) F. Schmidt: Fernald & Wiegand, l. ec. 

Occasional on saline shores. 
Sacrna Noposa (L.) Fenzl, var. PUBESCENS Mert. & Koch. Sand- » 

flats, Queens and Shelburn éCo os. See pp. 150, 158. 
ARENARIA PEPLOIDES te var. ROBUSTA Fernald, RwHODORA, Xi. 

114 (1909). So far as we observed, on many beaches from Yar- 

mouth to Cape Breton, this is the only variety of the species in the 

province. 
SrELLARIA ULIGINOSA Murr. Wet sand and springy spots at var- 

ious stations in Digby and Victoria Cos. 
- §. tonerrorta Muhl. Coicuester Co.: wet sandy margin of 

pool in flood-plain of Salmon River, Truro. Macoun reports the 

species as common but foi records were based largely on the intro- 

duced weed, S. gramine 
* Lychnis Flos-cuculi is Swale, Yarmouth: 
** Silene gallica L. Railroad yard, Digby. Collected in the 

same locality in August, 1902, by the late Geo. E. Morris. See p 

* Dianthus Armeria L. Diepy Co.: rather scarce, on a clayey 

roadside bank, Sandy Cove : 
* NYMPHOZANTHUS RUBRODISCUS (Morong) Fernald, Raopora, 

xxi. 187 (1919). Lakes and quiet streams, Yarmo uth Co. to Hants 

Co. Collected by Howe & Lang in Pictou Co. See p. 137. 
* NYMPHAEA ODORATA eo var. ROSEA Pursh. See p. 161. Bog-pools 

and lake-margins, Digby and Yarmouth Cos 
BrASENIA SHREBERI Gmel. In various lakes of Yarmouth Co. 

Ranuncutus Pursuit Richardson. Shallow water and open 

swamps, Cumberland Co. to Cape Breton and Hants Co. See pp. 

131, 133, 164, 170. 
LAMMULA L.; Fernald, Ruopora, xix. 135 (1917). YARMOUTH 

Ce in a cold spring-brook, Tusket. See p. 157. 
R. aportivus L. Not seen west of Hants Co. 
R. reEcurvATus Poir. Rich woods, ee en Ca to Cis Bre- 

ton and Annapolis Co. See pp. 136, 
Chelidonium majus L. About an ae aushad Arcadia, Yar- 

mouth Co. 
Lepidium campestre (L.) R. Br. Waste land, Yarmouth. 
* I. Draba L. Roadsides, waste places and ballast lands, Yar- 

mouth, scarce. p. 140. 
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Coronopus didymus (L.) Sm. Waste ground, railroad yards, etc., 

igby, Yarmouth and Sand Beach (Yarmouth Co.). 
* SUBULARIA AQUATICA L. Sandy and gravelly bottoms of lakes. 

Yarmoutu Co.: Jassy Lake, Lake Annis; Salmon (Greenville) L.; 
Clearwater L., Belleville; Frost L., Argyle; Great Pubnico L. SHEL- 
BURNE Co.: Clement Pond, Barrington. Vicrorta Co.: Warren 
L., Ingonish, J. R. Churchill. See pp. 142, 143, 151, 156. 

* Camelina microcarpa Andrz. Casual weed of railroad yards. 
* Neslia paniculata (L.) Desv. Casual weed of railroad yards and 

waste places, nowhere abundant but often seen in small quantity. 
* Conringia orientalis (L.) Dumort. Casual in railroad yards. 
* Sisymbrium. officinale (L.) Scop. Occasional weed in Digby, 

Yarmouth and Queens Cos. Var. leiocarpum DC. was not seen. 
See p. 14 

* Erisymum parviflorum Nutt. CUMBERLAND Co.: gravelly rail- 
road yard, Springhill Junction. See p. 132. 3 

DENTARIA DIPHYLLA Michx. ANNAPOLIS Co.: brookside in mixed 
woods, southern slope of North Mt., near Middleton. Hants Co.: 
rich woods near gypsum cliffs along Five-Mile River. See pp. 137, 
140, 170. 

ROSERA LONGIFOLIA L. D, intermedia Hayne. The great 
abundance of this species in wet peaty and sandy soils from Yar- 

mouth to Annapolis Co. makes it difficult to understand Dr. C. 

Robinson’s belief that in Nova Scotia this species is restricted to 

Cape Breton (see p. 90). 
** DrosERA longifolia x rotundifolia, n. hybr., petiolis sparse 

pilosis, laminis late obovatis. 
etioles sparingly pilose; blades broadly obovate-—Nova Scotia: 

with the two parents and exactly intermediate between them, on a 

knoll in wet peaty slough in barrens, Lower Argyle, August 11, 1920, 

Fernald, Bissell, Graves, Long & Linder, no. 21,349 (TYPE in Gray 

Herb.). See p. 155. 
TILLAEA Aquatica L. SHELBURNE Co.: damp sand-flats back of 

keach, Villagedale. See p. 150. 
Sedum acre L. SHELBURNE Co.: ledgy roadside, Barrington. 

S. stoloniferum Gmel. Spreading to rocky or gravelly roadsides 

at many points in Digby, Yarmouth and Shelburne Cos. See p. 

94. 
S. rosEum (L.) Scop. Dicsy Co.: basaltic cliffs by Bay of Fundy, 

Sandy Cove. See p. 163. 
** HAMAMELIS VIRGINIANA L., var. PARVIFOLIA (Nutt.) T. & G. 

Fl. i. 597 (1840). A very striking extreme of the species with the 

comparatively small and thick leaves densely stellate-hirsute and 

usually rufescent beneath. ibed by Nuttall from Pennsyl- 

vania, and cited by Torrey & Gray from Louisiana, but the shrub 

occurs northward into New England and Nova Scotia. The follow- 

ing are characteristic specimens. Nova Scotia: thickets bordering 
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Great Pubnico Lake, September 6, 1920, Fernald, Long & Linder, 

no. 21,395; bank of East Branch of Tusket River, Quinan, October 

8, 1920, Fernald & Linder, no. 21,396. Maine: damp woods, Orono, 

3, 1898, Eggleston. MassacHusETTs: Georgetown, C. N. S. Horner; 

damp rocky woods, West Roxbury, October 10, 1896, W. P. Rich; 

low woods, Montague, May 11, 1912, Wheeler & Wiegand. 

* RIBES HIRTELLUM Michx., var. CALCICOLA Fernald, RHopora, 

xiii. 76 (1911). Commoner in Nova Scotia than the typical form ot 

the species. The varietal designation a misnomer. 

R. LacustrE (Pers.) Poir. Swampy woods, Cumberland Co. to 

umosa (Greene) n. co orbus Aucuparia, B. Michx. FI. 

Bor.-Am. i. 290 (1803). P. sambucifolia of Eastern American records, 

not C. & S. P. americana, var. decora Sarg. Silva, xiv. 101 (1892). 

S. dumosa Greene, Pittonia, iv. 129 (1900). S. scopulina Greene, 

1. c. 130 (1900). S. subvestita Greene, |. c. (1900). Pyrus sitchensis 

Piper, Mazama, ii. 107 (1901) in part, not Sorbus sitchensis Roem. 

S. decora (Sarg.) Schneider, Bull. Herb. Boiss. sér. 2, vi. 313 (1906). 

" Apparently throughout, but less common than P. americana. 

Sorbus sitchensis Roem. Syn. Mon. iii. 139 (1847), the nomencla- 

torial basis of Pyrus sitchensis (Roem.) Piper, with which our shrub 

and small tree has been recently identified, proves, according to 

Rehder, to be the S. pumila Raf. which was later described as r, 

occidentalis Watson. ‘This species certainly has little to do with our 

large-fruited tree and shrub; but there seems to be no specific distinc- 

tion between the common Rocky Mountain species and ours. 

Frére Arséne has collected on Miquelon a hybrid of P. americana 

with P. arbutifolia, var. atropurpurea. Similar hybrids of P. amert- 

cana or the introduced P. Aucuparia with P. arbutifolia and P. 

melanocarpa are occasionally found in New England. Such frequent 

occurrences of natural hybrids between these species, which are con- 

sidered by many authors as distinct genera (Sorbus and Aronia) 

would seem to weaken the line of separation between these “ genera.” 

*#* AMELANCHIER STOLONIFERA Wiegand, Ruopora, xiv. 144 

(1912). Apparently not common in the province. ANNAPOLIS Co.: 

boggy depressions and moist thickets on sandy plains, Middleton. 
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** A. STOLONIFERA Wiegand, var. lu cida, n. var., foliis crassis 
Bias atroviridibus lucidis; ovario ad apicem glabro vel sparse pu- 
escente. 

Leaves thick, dark green and lustrous above: ovary glabrous at 
apex or only sparsely pubescent—Nova Scoria: dry rocky and 
gravelly railroad right-of-way, west of Bridgewater, July 17, 1920, 
Fernald, Bissell, Pease, Long & Linder, no. 21,432; slaty ledges and 
cobbly upper beac h of Shubenacadie Grand Lake, July 19, Fernald 
& Bissell, no. 21,433; dry open barrens, Springhill Junction, July 
18, Pease & Long, no. 21,434; dryish open sandy plain, Middleton, 
July 20, Fernald, Pease & Long, no. 21,435, Bean & White, no. 21,436; 

moist woods and thickets, Middleton, July 21, Fernald & Pease, 

no. 21,437 (TYPE in Gray Herb.); boggy barrens west of Goose Lake, 
Argyle, August 4, Fernald & White, no. 21,438; boggy barrens near 
Clement Pond, Barrington, August 9, Fernald, _fong & Linder, 
no. 21,489. For further discussion see pp. 130, 135, 138. 

** A CANADENSIS (L.) Medic.; Wiegand, Perici xiv. 150 (1912). 
Hants Co.: talus of gypsum cliffs, Five-Mile River. See pp. 136, 

7 
** A LAEVIS Wiegand, var. ager a ae n. comb. A. laevis, 

forma nitida Wiegand, RHopora, xiv. 155 (19 

This green- and lustrous-leaved extreme is so characteristic and 

uniform on the wooded terraces of Sissiboo River, Weymouth (nos. 

21,441, 21,442) that it seemed to all members of the party who saw 

it a very distinct shrub. Also collected in mixed woods on the south- 

ern slope of North Mountain, Middleton, Long, no. 21,447. 

** A | INTERMEDIA Spach; Wiegand, RHopora, xxii. 147 (1920). 
Wet or dry open soil, Sakis: borders of woods, etc. ote at 
least from Yarmouth to Hants and Queens Cos. _ 103. 

** CRATAEGUS JONESAE Sargent. QUEENS Co.: hillside pasture, 
a Point, Port Mouton. » 159: 

RAGARIA VESCA L., var. AMERICANA Porter. Hants Co.: talus 
wee gypsum cliffs near Five-Mile River. Vicrorta Co.: rock faces 

and crevices of gypsum cliffs, Port Bevis. See pp. 136, 170. 
ne Sides recta L. Dicspy Co.: dry open fields, Digby. 

P. rruticosa L. YarmoutH Co.: open spruce bog near Godar 

Lake. aoe y Co.: wet savannah along Little River east of Ti 

ville; dry aye roadside, Sandy Cove. Hants Co.: talus of gyp- 

sum cliffs near Five-Mile River. See p. 01. 
*P. Anserina L., var. sericea Hayne. See Fernald, Ruopora, 

xi. 8 (1909). Naturalized in waste pasta about wharves at Yar- 

mout 

cg procumbens Sibth. Yarmoutu Co.: along path in spruce and 

alder thicket, Lower Argyle. aia Co.: grassy road through 

spruce and ‘fir woods, Baddeck. See 55 
** Filipendula hexapetala Gilib. Roadside thicket, Yarmouth. 
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* F, Ulmaria (L.) Maxim. Abundantly naturalized by roadsides 
about Yarmout 
GEUM CANADENSE Jacq. Frequent in rich soil about towns, often 

appearing like an introduced weed. See p 
G. vIRGINIANUM L. Not seen west of seks Co. See pp. 137, 

170. 
aa strictuM Ait. Frequent from Annapolis Co. eastward. See 

137. 
a Rede idaeus L. See Fernald, RHopora, xxi. 96 (1919). Well 
je ee as a garden escape about Yarmouth. 

R. aks, var. sTRIGOsUS (Michx.) — Fernald, |. c. Fre- 
SE but apparently less common than the next. 

R. US, var CANADENSIS Richardson; Gene l. c. 97. Fre- 
a 

CHAMAEMORUs L. Common a poeey barrens of the Atlantic 
slope, rare elsewhere. Dicpy Co. 

R. ALLEGHENIENSIS Porter. on a dry thickets and clear- 
ings eastward at least to Halifax and Pictou Cos. 

** R. GLANDICAULIS Blanchard, var. neoscoticus, n. var., a forma 

typica recedit caulibus crassioribus; foliis supra breviter villosis, 
subtus densissime subvelutinis; pedicellis crassioribus rectis. 

Differing from the typical form of the species in its stouter canes: 
leaves short-villous above, yey densely almost velvety beneath: ped- 
icels stouter, straight—Yarmouth County, Nova Scoria: re- 
cently burned clearing near PBebede Lake, July 11, 1920, Fernald, 
Bissell, Pease, Long & Linder, no. 21,600; roadside thicket, Welling- 
ton, July 11, 1920, Fernald, Bissell, Pease, Long & Linder, no. 21,569 
TYPE in Gray Herb.); rocky roadside ickot Yarmouth, Septem- 
ker 7, 1920, Fernald, Long & ga me no. 21,603; abundant in and 
around Yarmouth, July 25, 1909, W. H. Blanchard, nos. 718, 719; 
dryish a ge Sand Beach. July 12, 1920, F oematel & Linder, no. 

21,543; dry thickets and borders of woods, Belleville, July 27, 1920, 
Long & Tender no. 21,549; rocky clearing west of Eel Lake, J uly ots 
1920, Fernald, Seon & White, no. 21,579 

In its best development var. neoscotica has grayish foliage dull 

above, lustrous beneath, and the leaflets, especially of the new canes 
so full as to appear puckered or strongly rugose. Typical R. GLANDI- 
CAULIS, which was collected by Blanchard at Granville, Annapolis 
Co. (no. 717), and which is frequent in southern New Brunswick and 
on Prince Edward Island, is a more slender plant, with the leaves gla- 
brous and shining above, pubescent but hardly lustrous beneath, 

and its pedicels almost capillary and usually upwardly arching. 
Material ken Canso (Fowler) is somewhat transitional. 

7 rius Blanchard, Ruopora, viii. 169 (1906). Frequent 
in damp Guckets of Digby, Yarmouth and Shelburne Cos. Ma rkedly 
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sachusetts. Dicspy Co.: rich moist open thicket by brook, Sandy 

Cove, Fernald & Long, nos. 21,589, 21,592, 21,602. YaRMouTH Co.: 

gravelly shore of Lake Annis, Bissell, Pease & Linder, no. 21,568; 

open woods and thickets near Butler’s (Gavelton) Lake, Gavelton, 

Fernald, Long & Linder, no. 21,609; damp rocky thicket, Pubnico, 

Fernald, Long & Linder, no. 21,613. SHELBURNE Co.: rocky spruce 

and alder thickets, and dry gravelly slopes, Shag Harbor, Fernald,. 

Bissell & Linder, nos. 21,581, 21,617 and 21,628. 

ANDREWSIANUS Blanchard. YarmMoutH Co.: 

woods and thickets near Butler’s (Gavelton) Lake, Gavelton, Fern- 

Linder, no. 21,625. 

Brainerd & Peitersen treat R. amnicola as a hybrid of R. argutus 

and R. canadensis. As yet no typical R. argutus has been found in 

Nova Scotia, the nearest approach to it being R. Andrewsianus 

which they consider a hybrid of R. allegheniensis and R. argutus. 

R. canapensis L. Common throughout the province. 

R. mutirormis Blanchard. Blanchard included different plants 

ghan, Fern , no. 21,560; clearings in wet spruce W ; 

Meteghan, Fernald Long, no. 21,562. Yarmoutu Co.: low woods 

and thickets by Butler’s (Gavelton) _ ‘oan Fernald, 
: ; a 

Pubnico, Fernald, Long & Linder, no. 21,611; thicket bordering Great 

Pub: e, Fernald, Long & Linder, no. 21,539. QUEENS Co:: 

gravelly thicket near mouth of Broad River, Fernald & Bissell, no. 

21,621. 
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This species may prove to be an extreme of R. elegantulus. 
** R. BIFORMISPINUS Blanchard. SHELBURNE Co.: rocky spruce 

and alder thickets, Shag Harbor, Fernald, Bissell & Linder, no. 
21,618. 

** R. RECURVANS Blanchard. YArMouTH Co.: upper border of 
cobbly beach of Tusket (Vaughan) Lake, Gavelton, Fernald, Long & 

Linder, no. 21,618; rocky clearing west of Eel Lake, Fernald, Bean & 

White, no. 21,578. 

R. RECURVICAULIS Blanchard, Ruopora, viii. 153 (1906). Ap- 

parently throughout the province. The following are referred here. 

Vicrorta Co.: fencerows, thickets and borders of woods, Baddeck, 

Fernald & Long, no. 21,573. GuysBorouGH Co.: Boylston, Hamil- 

ton, no. 19,985 (Geol. Surv. Can. as R. canadensis). HALIFAX Ce: 

Purcell’s Cove, Halifax Harbor, Howe & Lang, no. 1578 (as R. Ran- 
dii); Dartmouth, Blanchard, nos. 735, 736. QuEENS Co.: dry bor- 

der of woods, Port Mouton, Fernald, Long & Linder, no. 21,601. 

SHELBURNE Co.: spruce and maple swamp by Clement Pond, Bar- 

rington, Fernald, Long & Linder, no. 21,623. YARMOUTH Co.: grav- 

elly thicket bordering Salmon (Greenville) Lake, Fernald, Long & 

Linder, no. 21,620; gravelly railroad embankment, Yarmouth, Fer- 
nald, Long & Linder, no. 21,605. DiaBy Co.: dry open field, Digby, 

Bissell, Pease, Long & Linder, no. 21,626. ANNAPOLIS Co.: dryish 

open sandy plains, Middleton, Fernald, Pease & Long, nos. 21,547, 

21,597, 21,598. 

Rydberg in the North American Flora (xxii. 474, 475) assigns R. 

procumbens Mubl. a range from “ Maine to Virginia,” etc., but treats 

R. recurvicaulis, which is common in Nova Scotia and Newfoundland, 

as R. pergratus x procumbens. In view of the fact that neither RK. 

pergratus nor R. procumbens is known in either Nova Scotia or New- 

foundland R. recurvicaulis would seem, by Rydberg’s interpretation, 

to be one of the absent treatment hybrids so popular with many stu- 

dents of Rubus. Rydberg includes other such supposed hybrids on 

the same page (in view of the fact that R. procumbens is unknown 

from east of southern Maine): “R. canadensis x procumbens . 

Nova Scotia and Maine” and “R. hispidus x procumbens . 

Nova Scotia to Vermont and Long Island, New York.” 

I have been unable to separate from R. recurvicaulis, Blanchard’s 

R. arenicola, Ruopora, viii. 151 (1906) as R. arenicolus. See p. 138. 

R. puicatirouius Blanchard, Ruopora, viii. 149 (1906). Yar- 
moutH Co.: swampy woods and wet thickets by Eel Lake, Fernald, 

Bean & White, no 21,580. 
R. sunceus Blanchard. YarmovutH Co.: sphagnous_ swale 

bordering Beaver Lake, Fernald, Bissell, Pease, Long & Linder, no. 

21,556. 
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R. VERMONTANUS Blanchard, Am. Bot. vii. 1 (1904). Diapy Co.: 
moist thicket, Sandy Cove, Fernald & Long, no. 21,591; open sphag- 

nous bog and moist thickets, Meteghan, Fernald & Long, nos. 21,550, 
21,561; dry banks along railroad, Hectanooga, Bissell, Pease & Lin- 

der, no. 21,588. YarmMoutH Co.: peat bog, Pembroke Shore, Long 

& Linder, no. 21,627; dryish thickets, Sand Beach, Fernald & Linder, 

no. 21,544. SHELBURNE Co.: rocky spruce and alder thickets, 
Shag Harbor, and rocky railroad bank, Wood Harbor, Fernald, Bis- 

sell & Linder, nos. 21,582, 21,6161, and 21,639. 

This material is a perfect match for Blanchard’s original specimens 

from York County, Maine, of R. peculiaris, a plant which is rightly 

referred by Brainerd & Peitersen to R. vermontanus. Rydberg (No. 

Am. Fl. xxii. 477) treats R. peculiaris as a hybrid of R. nigricans 

(apparently R. setosus Bigel.) and R. pergratus, but until R. pergratus 

is found in western Nova Scotia, where R. peculiaris (or R. vermon- 

tanus) is frequent, such a disposition of it there would seem hardly 

satisfactory. Incidentally, R. pergratus has the leaves velvety be- 

neath and coarse prickles, R. peculiaris glabrous leaves and fine al- 

most bristle-like prickles. 

R. rarpatus Blanchard. One of the most characteristic “half- 

high” species of damp thickets. CUMBERLAND Co.: gravelly thick- 

ets south of Amherst, Fernald, no. 21,586. Hatirax Co.: thicket 

bordering ledgy and cobbly beach of Shubenacadie Grand Lake, 

Fernald & Bissell, nos. 21,553, 21,556. ANNAPOLIS Co.: Middle- 

ton, Blanchard, no. 732. Diepy Co.: clearings in wet spruce woods, 

Meteghan, Fernald & Long, no. 21,564. YARMOUTH Co.: sphagnous 

swale bordering Beaver Lake, Fernald, Bissell, Pease, Long & Linder, 

no. 21,571; thicket at border of sandy and peaty beach, Trefry’s 

Lake, Arcadia, Fernald & Long, no. 21,606; low woods and thickets 

by Butler’s (Gavelton) Lake, Gavelton, F ernald, Long & Linder, 

Linder, no. 21,612. 

Since R. tardatus is a dominant and very constant species of boggy 

thickets and lake-margins of Nova Scotia and of Prince Edward 

Island, Brainerd & Peitersen’s treatment of itas “R. flagllaris x 

selosus” seems hardly satisfactory. R. flagellaris is unknown from 

east of southern Maine and R. setosus is not known from Prince Ed- 

ward Island (the material so referred in the 7th edition of Gray’s 

Manual being wrongly determined) and the only plant we have from 

Nova Scotia which is possibly referable to it is wholly uncharacter- 

istic and may belong to another species. 

** R. ABBREVIANS Blanchard. YarMmoutH Co.: rocky roadsides 

and borders of woods, Yarmouth, Pease & Long, no. 21,585, Fe ; 

Bean & White, no. 21,545, Fernald, Long & Linder, no. 21,557. 
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More glandular and less bristly than the characteristic shrub of 

the upland region of New Hampshire and Vermont but seemingly 

referable to it. A plant of ANNAPOLIS Co.: moist woods and thick- 

ets, Middleton, Fernald & Pease, no. 21,541, is less characteristic 

but is temporarily referred here. 

*Rusus sETosus Bigel. Our only Nova Scotian material which 

is possibly referable to R. setosus is from Diapy Co.: border of clear- 

ing in wet mixed woods, Hectanooga, Long & Heimat no. 21,571, '% 

remarkably stout development, with long canes 7 m n diameter 

and with unusually firm and thickened pees! hala acs correctly 

referred to R. setosus 
R. ARCUANS Fernald & St. John, Proc. Bost. Soc. Nat. Hist. xxxvi. 

78, t. 2, fig. 7 (1921). To the Nova Scotia stations originally pub- 

lished should be added the following. a Co.: Granville, 

Blanchard, no. 728 (as R. biformispinus). YarmMoutu Co.: gravelly 

bank, Yarmouth, Pease & Linder, no. 21,584; ie roadside near 

Saller Lake, Kemptville, Fernald & Linder, no. 21,538. 
** R. gaceNs Blanchard. Common in southern Digby and Yar- 

mouth Cos. Diepy Co.: moist thicket, Meteghan, Fernald & Long, 

no. 21,551. Yarmovutsu Co.: rocky and gravelly woods and thickets 

bordering Cedar Lake, F srt Bissell, Pease, Long & Linder, no. 

21,599; damp to dryish roadside thickets, Yarmouth, Fernald, Bean 

& White, no. 21,546; gravelly railroad embankment, Yarmouth, 

Fernald, Long & Linder, no. re ei dry gravelly railroad embank- 

ment, Arcadia, Pease & Lon 21 042; gravelly thicket, Lower 

Argyle, F ernald, Bissell, Ghia res & Linder, no. 21,619. 

Treated by Brainerd & Peitersen as “R. hispidus x setosus.”” The 

abundance of characteristic R. jacens in western Nova Scotia, where 

R. setosus is excessively rare if not quite unknown, suggests that the 

former is — at least, a well established species. 
R. utseripus L. Common throughout. 
R. Peano var. MAJOR Blanchard, Ruopora, viii. 213 (1906). 

YARMOUTH Co.: meehy roadside thicket. Yarmouth, Fernald, Long 

& Linder, no. 21,604 
Alchemilla vulgaris L.; Fernald & Wiegand, Ruopora, xiv. 232 

(1912). A very abundant and rapidly spreading weed of fields si 

roadsides in a tgionrs and Shelburne Cos.; not eaten by 
e p. 94. 

AGRIMONIA GRYPOSEPALA Wallr. Less common than A. STRIATA 

Michx., but cage 2 rich thickets and woods from Digby Co. to Cape 

Breton. See p. 1 
** Rosa rugosa sin: This familiar hardy rose, now well natur- 

alized on the coast of New England, is likewise becoming established 

at Yarmouth. 
pecaos SEROTINA Ehrh. Frequent bos Halifax Co. westward. 
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* Lupinus polyphyllus Lindl. See Fernald, Ruopora, xvi. 94 
(1914). Very abundantly naturalized on dry roadside banks, Che- 
bogue Point, and less abundantly at other places in Yarmouth Co. 
Well naturalized along gravel of Salmon River, Truro. Beginning 
to spread from cultivation at Baddeck. See p. 105. 

nootkatensis Donn. See Fernald, |. c. With the preceding in 
great abundance at Chebogue Point, Yarmouth Co. See p. 105. 

** Trifolium pratense L., var. frigidum mpi YarMouTH Co.: 
seepy open peaty slopes, Yarmouth. p. 

** T. dubium Sibth. Yarmouts Co.: viaatiee Darling Lake, 

Arcadia and Belleville. See Pp. 101. 
** Vicia angustifolii (L.) Reichard, var. er, (Desv.) Rouy & 

Foucaud; Fernald & Wiegand, Ruopora, xi. 140 (1 910). Waste 
places about Yast Becohiing ae adaes also in eastern 
Maine, New Brunswick, Prince Edward Island and Newfoundland. 

LaTHyrUS PALUSTRIS L. See Fernald, Ruopora, xiii. 50 (1911). 

QuEENsS Co.: damp dune-thicket, Central Port Mouton. The 
plant generally passing as L. palustris is var. ptLosus (Cham.) Ledeb. 

L. PALUSTRIS, var. MACRANTHUS (T. G. White) Fernald, Raopora, 
l.c. ANnNnaApPoLis Co.: crests of basalt cliffs by Bay of Funday, Mar- 
garety ille. 

*I. pratensis L. CUMBERLAND Co.: border of boggy swale, 
aie Junction See p. 132. 

API rosa Moench. YarmoutH Co.: thickets bordering 
‘Sato (Greenville) Lake; thicket Sa ae beach of Butler’s (Gav- 
elton) L., Gavelton. QUEENS Co.: damp thicket, Central Port 
Mouton. Hatirax Co.: gravelly thicket ‘Eppdeeas Shubenacadie 
Grand Lake. p. 147. 
AMPHICARPA MONOICA (L.) Ell. Hauiax Co.: thicket bordering 

beach of Shubenacadie Grand Lake 
* Geranium pratense L. Waste peat Yarmouth. Collected in 

1913 in dry fields, Springville, Pictou Co. (St. John, no. 1431). 
* Euphorbia hirsuta (Torr.) Wiegand. Railroad gravel, Wey- 

“oti and North Sydney. Doubtless more general along the rail- 
roa 

Caiirvntcue HETEROPHYLLA Pursh. All our collections of 
Callitriche from Yarmouth Co. are of this eteong C. palustris 

sing noted southwest of Annapolis Co. C. terophylla was 
collected at various stations ‘throughout the provin 
CoreMa Conrapit Torr. Already well known oat dry plains 

and barrens of Halifax, Kings and Annapolis Cos. Frequent in 
appropriate habitats in Yarmouth, Shelburne and Queens Cos. 

See pp. 92, 137, 138, 142, 148, 150. 

ILex verticititata (L.) Gray. The Black Alder is so exceedingly 

variable that it often seems as if some definite specific lines should 
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be found in the group. I have spent much time in studying the 

seeds from all ripe fruit at hand in the hope that these would furnish 

sound characters, but, although the seeds show great diversity in 

size (2.8-4.5 mm. long) and outline, these variations seem to be in 

no way associable with other characters or with definite ranges. 

Besides the typical form of the species, which is common in Nova 

Scotia, the following recognizable varieties occur. 

** ]. VERTICILLATA, var. PADIFOLIA (Willd.) T. & G. QUEENS 

Co.: wet boggy thickets near Louis Lake, Port Joli. See p. 159. 

I. VERTICILLATA, Var. TENUIFOLIA (Torr.) Wats. YARMOUTH Co.: 

moist, rocky wooded slope, Tusket. Hatmrax Co.: cool damp 

woods, Windsor Junction, Howe & Lang, no. 415. 

**T veRTICILLATA (L.) Gray, var. fastigiata (Bicknell),n. comb. 

I. fastigiata Bicknell, Bull. Torr. Bot. Cl. xxxix. 426 (1912).—Yar- 

mouTH Co.: swampy spruce woods and thickets, southwest shore 

of Trefry’s Lake, Arcadia; gravelly thicket by Fanning Lake, Carle- 

ton; thicket bordering Great Pubnico Lake (less characteristic form). 

p. : 
I. crasra (L.) Gray. Frequent or common, often dominant in 

spruce woods, bogs and on wet or dry barrens, Digby and Yarmouth 

Cos. to Halifax Co. See pp. 91, 97, 98, 105, 110, 142. 148, 158, 159, 

61 
* ACER RUBRUM L., var. TRIDENS Wood. Occasional from Yar- 

mouth Co. to Queens Co. See pp. 102, 151. 
Ruamnus ALNtFoua L’Hér. CumBErRLAND Co.: openings in 

swampy woods, Springhill Junction. 
HypeEric OREALE (Britton) Bicknell. Common throughout 

the province. 
** FT]. pissrmutatum Bicknell, Bull. Torr. Bot. Cl. xl. 610 (1913). 

Yarmoutu Co.: boggy swale, Tusket Falls; wet moss, Argyle Head. 

Hatrrax Co.: gravelly beach of Third Lake, Windsor Junction. 

See p. 149. . 
** ELATINE MINIMA (Nutt.) Fisch. & Meyer; Fernald, Ruopora, 

xix. 13 (1917). Shallow water at sandy, muddy or gravelly margins 

of lakes, common in Digby, Yarmouth and Shelburne Cos. In the 

tidal mud of the Tusket, fruiting when only 2-3 mm. high. 

Although here recorded for the first time in Canada, LE. minima 

was collected by Fernald, Long & St. John (no. 7765) in 1912 in Lake 

Verde, Prince Edward Island. 
LECHEA INTERMEDIA Leggett. Common in dry open soil in most 

silicious regions. See p. 138. 
IOLA CUCULLATA Ait., forma PRIONOSEPALA (Greene) Brainerd, 

Ruopora, xv. 112 (1913). Commoner than the glabrous form in 

Yarmouth Co. 
*V. CUCULLATA, var. MIcRoTITIS Brainerd, |. c. Diepy Co.: 
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mixed woods, rs YarmMoutTH Co.: wet thickets and 
woods, Yarmouth 

. SEPTENTRIONALIS Greene. Common throughout the province. 
V. FIMBRIATULA Sm. Dry open soil, Yarmouth Co. to Annapolis 

and Halifax Cos. See p. 138. 
V. PRIMULIFOLIA L. Damp sand, gravel and peat, Yarmouth 

and Shelburne Cos. See p. 150. 
V. rncoecniTa Brainerd. Common in wet woods and thickets. 
V. INCOGNITA, var. ForBEsII Brainerd, Bull. Torr. Bot. Cl. xxxviii. 

8 (1911). Common, ee in drier or upland woods. 
V. RENIFOLIA, var. BRAINERDII (Greene) Fernald, Raopora, xiv. 

88 (1912). Rich or taloastees woods from Annapolis Co. to Cape 

Vi ERIOCARPA Schwein., var. leiocarpa Fernald & Wiegand, n. 

var., ovariis capsulisque glabris. 
Ovaries and capsules glabrous.—Eastern Quebec to mee 4 

south to North Carolina, Tennessee, Missouri and Kansa 

Breezy Point, Warren, New Hampshire, July 21, 1907, E. F. Wil- 
liams in Gray Herb. 

In Britton & Brown’s Iilustrated Flora, ed. 2, ii. 559, Brainerd 

takes up the name Viola eriocarpa Schwein. as the earliest specific 

name for the plant he had formerly called V. scabriuscula Schwein. 

and describes it as having “capsule ovoid, woolly or sometimes 

glabrous.” This description of the fruit is certainly in accord with 

the specific name but it is doubtful if most botanists of the northern- 

most states and adjacent Canada would recognize it as applying to 

the common yellow violet of rich woods, which they have been ac- 

customed to call V. scabriuscula. In the Maritime Provinces, Que- 

bec, New England and New York the authors have never seen V. 

eriocarpa except with glabrous ovary and capsule; but a single speci- 

men in the herbarium of the New England Botanical Club from Hart- 

ford County, Connecticut (Tariffville, Winslow & Hill) shows that 

the plant with woolly capsule rarely occurs in the Northeast. We 

have examined 154 sheets of the species in which the ovary or cap- 

sule is displayed. In 12 sheets (1 from Connecticut, 2 from the same 

station in Maryland, 1 from southern Ontario, 2 from Indiana, 1 

from Illinois, 1 from Minnesota, 1 from Kansas, and 3 from Okla- 

homa) the ovary or capsule is woolly; in 2 sheets (1 from Indiana, 

1 from Wisconsin) some plants have woolly, some glabrous capsules; 

while 140 sheets (6 from Quebec, 2 from New Brunswick, 1 from 

Nova Scotia, 24 from Maine, 21 from New Hampshire, 14 from Ver- 

mont, 27 from Massachusetts, 1 from Rhode Island, $8 from Con- 
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necticut, 5 from New York, 9 from Pennsylvania, 2 from the Dis- 

trict of Columbia, 1 from West Virginia, 1 from Virginia, 1 from North 

Carolina, 1 from Indiana, 2 from Tennessee, 2 from Michigan, 1 

from Wisconsin, 3 from Illinois, 1 from Minnesota, 1 from Iowa, 

5 from Missouri, and 1 from Kansas) have the ovary or capsule 

strictly glabrous. Mr. Walter Deane informs us that in his extensive 

herbarium there is only one sheet of V. eriocarpa (and that a number 

from Oklahoma already checked in the Gray Herbarium) with 

pubescent capsules. It is thus apparent that the more widely dis- 

persed plant has glabrous capsules and, extending far to the north- 

east of the nomenclatorially typical V. eriocarpa, is worthy varietal 

separation.! 

Rather local in Nova Scotia; probably confined to the calcareous 

districts. Hants Co.: alluvial woods along Five-Mile River. Ni- 

chols’s report of V. canadensis (Veg. No. Cape Breton, 283) as char- 

acterizing the climax forest of Cape Breton was based on V. ervo- 

carpa, var. leiocarpa. 

V. consPerSA Reichenb. Occasional from Digby Neck to Cape 

Breton 
SHEPHERDIA CANADENSIS (L.) Nutt. To the already recorded 

stations on Cape Breton may be added: rock-faces and crevices of 
rt Bevis oy it 

** DEcODON VERTICILLATUS (L.) EIl., var. Laevicatus T. & G. 

Fernald, Ruopora, xix. 154 (1917). SmeLBurNE Co.: quaking 

peaty margin of Clement Pond, Barrington. p- 150. 

Lythrum Salicaria L. Coucnester Co.: low ground by rail- 

road, Trur 
re re vrreinica L. Yarmouts Co.: wet thicket-margin by 

Randel Lake, Argyle; sandy shore of Great Pubnico L.; peaty margin 

of Kegeshook L. See pp. 149, 167, 168. 
EPprLoBIUM PALUSTRE ro Wet thickets and swamps, from Annap- 

olis and Queens Cos. eastwa 
E. PALUSTRE, var. MONTICOLA — Common throughout, in 

open bogs and damp peaty barren 
*E. G uLosuM Lehm., var. ecdiaicrace (Trel.) Fernald, Ruo- 

pora, xx. 35 (1918). Queess Co.: damp dune-thicket, Central 

Port Mouton, = scar 
CIRCAEA LATIF! ax Ha: Fernald, Ruopora, xix. 87 (1917). C. 

Lutetiana of reves authors, not L. Hants Co.: alluvial woods 
e- . 

CANADENSIS Rill; Fernald, RHoDORA re c. C. intermedia nae" 

Hants Co. 

1 gince the above was written, Mr. C. A. Weatherby has reported to _ the oan 

cal woolly-podded V. eriocarpa from 2 additional stations in Connecticu 
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MyYRIOPHYLLUM ALTERNIFLORUM DC. COUT Co.:  shal- 
low pool, flood-plain of Salmon River, Truro. See p. 

M. EXALBESCENS Fernald, Ruopora, xxi. 120 aie). Brackish 
water, Cape Breton: Sy dney Mines and Baddec 

M. vVERTICILLATUM L., var. PECTINATUM Wallr. CUMBERLAND 

Co.: spring-pools south of Amherst. See 
M. FarweE.ui Morane, Diapy Co.: muddy cove in Lily Lake, 

Sandy pa See p 
* M. HUMILE (Rei) Ae Valley of the Tusket River, Yar- 

mMouTH Co.: peaty, sandy and muddy shores, pond-hole near head 
of St. John Lake, Springhaven, passing in deep water to forma Na- 
rans (DC.) Fernald; tidal flats, Tusket Falls. See p. 105. 

M. TENELLUM Bige 1. Shallow water at sandy or peaty lake-mar- 
gins of Yarmouth and Digby Cos. Nichols’s record of M. humile 
from Cape Breton belongs here. See pp. 105, 141, aren “i 163. 

ROSERPINACA PALUSTRIS L. YarRMouTH Co. swales 

and savannahs about Tusket (Vaughan) and oe Gavslton’ 
Lakes. See p. 165. 

* x P. INTERMEDIA Mackenzie, ny, x. 250 (1910). Yar- 
mouTH Co.: boggy savannah by But ler’s (Gavelton) Lake, Gave- 
ton. Here as at several stations in sr itg ria and Rhode Island 
growing with P. palustris and P. pectinata and obviously a fertile 
hybrid of them. See p. 166. 

** P. pecTINATA Lam. YARMOUTH Co.: wet savannah bordering 
Butler’s (Gavelton) Lake, Gavelton; boggy savannah bordering St. 

John Lake, Springhaven; peaty and muddy dried-out pond-hole 

near head of St. John Lake. See pp. 165, 168. 
Hirruris vuucaris L. Yarmouts Co.: shallow atid pent 

Shore. CuMBERLAND Co.: spring-pools south of A 
ARALIA RACEMOSA L. ee or calcareous wooded Laub Hants 

Co. . oe Breton. See p. 
SANICULA MARILANDICA i Hants Co.: alluvial woods along 

Five Mile River. CuMBERLAND Co.: swampy woods, Springhill 

Junction. 
S. GREGARIA Bicknell. Hants Co.: alluvial woods along Five- 

Mile River. See pp. 137, 170. 

Hyprocoryie AMERICANA L. Common in Yarmouth Co. 

ee. Cuayton1 (Michx.) Clarke. Rich, alluvial or cal- 

careous woods, Annapolis Co. to Cape Breton. See p. 170. 

O. Se rrcare Nutt. ANNApouts Co.: brookside in mixed woods, 

southern slope of North Mountain, north of Middleton. 7 

Co.: open woods about bases of gypsum cliffs, Port Bevis. See 

pp. 140, 170. 
Conium maculatum. Waste ground, Digb 
* Levisticum officinale (L.) Koch. y aecies Co.: railroad bank, 

Lake Annis. 
** LILAEOPSIS LINEATA (Michx.) Greene. YarmoutTH Co.: rocky 

and muddy tidal banks of Tusket River, Tusket. See p. 110. 
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CoELOPLEURUM LUcIDUM (L.) Fernald, Ruopora, xxi. 146 (1919). 
Apparently common on gravelly or rocky sea-shores. See p 

CONIOSELINUM CHINENSE (L.) BSP. QuEENS Co.: mossy spruce 
woods near mouth of Broad River. See 59. 

Cornus ruGOsSA Lam. C. circinata L’Hér. See Rehder, RuHo- 

DORA, xii. 122 (1910). Open woods and talus about gypsum cliffs. 
Hants Co.: Five-Mile River. Vicrorta Co.: Port Bevis. 

C. STOLONIFERA Michx. Common from Hants Co. eastward. 
*C. Amomum Mill. Vicrorta Co.: thicket along cold brook in 

woods at head of Baddeck Bay, Baddeck. 
C. aALTerRNIFouIA L. f. Common from northern Digby Co. to 

Cape Breton. Rare in YaRMouTH Co.: rocky woods near Eel Lake. 
CHIMAPHILA UMBELLATA (L.) Nutt., var. cISaATLANTICA Blake, 

Ruopora, xix. 241 (1917). Rare and local in the western counties; 
only scattered sterile plants found. 

Pyroua secunpDa L., var. opTUSATA Turcz. Dicapy Co.: sphag- 
nous spruce swamp, Hectanooga. See p. 1 

. CHLORANTHA Sw.; Fernald, Ruopora, xxii. 51 (1920). ANNAP- 
LIs Co.: mixed woods, southern slope of North Mountain, north 

of Middleton. 
P. CHLORANTHA, var. PAUCIFOLIA Fernald, Raopora, |. c. With 

the last 
sieht it " ROTUNDIFOLIA L., var. ARENARIA Mert & Koch; on 

Ruopora, xxii. 122 (1920). ea in the silicious areas. 
MoutTH Co.: border of dry spruce woods, Belleville. DicBy Ge: 
open pasture, Hectanooga. Ramone Co. = Polytrichum- 
covered sandy plains, Middleton. See pp. 

P. ROTUNDIFOLIA L., var. AMERICANA (Sweet) oni RHODORA, 
xxii. 122 (1920). Rare in the western counties; seen only at one 
station in YARMOUTH Co.: wooded knoll in barrens west of Goose 
Lake, Argyle. 

** RHODODENDRON CANADENSE (L.) Torr., forma VIRIDIFOLIUM 
Fernald in Wilson & Rehder, Mon. Azal. 122 (1921). YARMOUTH 
Co.: a few scattered trae in boggy thickets bordering Trefry’s 
Lake, Arcadia. See p. 

ARCTOSTAPHYLOS een (L.) Spreng., var. coactitis Fernald 
& Macbride, Ruopora, xvi. 212 (1914). Noted in the western 
counties only on the silicious areas from Lunenburg Co. to southern 
Yarmouth C 
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THE GRAY HERBARIUM EXPEDITION TO NOVA SCOTIA, 

M. L. FERNALD. 

(Continued from p. 278.) 

GayLussacta pumosa (Andr.) T. & G., var. BiGELovIANA Fernald, 

Ruopora, xiii. 99 (1911). Commonin boggy barrens and in sphagnous 
bogs, Yarmouth Co. to Halifax Co.; Cumberland Co.; and collected 

by others on Cape Breton. See pp. 99, 132, 148. 
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In Newfoundland, Nova Scotia and New England, where G. du- 
mosa, var. Bigeloviana is distinctively a shrub of wet bogs and sphag- 
nous -pond-margins, it seems specifically distinct from typical G. du- 
mosa which occurs from Virginia to the Gulf States, where the species 

is characteristic of dry barrens. In typical G. dumosa the upper 
surfaces of the leaves and of the bracts of the inflorescences are 

scarcely if at all glandular, the corolla is 5-7 mm. long and the an- 

thers are 2.8-3.5 mm. long, while in the more northern var. Bige- 

loviana the upper surfaces of leaves and bracts are copiously glandu- 

lar, the corollas are 8-9 mm. long, and the anthers 4-5 mm. long. 

In order to test these characters in an intermediate area I have bor- 

rowed, through the kindness of Mr. Bayard Long, the material of 

the Philadelphia Academy, including the remarkable collection of 

the Philadelphia Botanical Club. A careful study of this extensive 

collection (about 60 sheets) from New Jersey, Delaware and eastern 

Pennsylvania shows that, while in a large proportion of cases typical 

G. dumosa and its var. Bigeloviana are readily distinguished in New 

Jersey and the adjacent region, there are too many cases in which 

the characters break down to allow the elevation of var. Bigeloviana 

to specific rank. Thus material from New Texas, Lancaster Co., 

Pennsylvania, with the copious glandularity of the northern shrub, 

has the small corolla (6.5-7 mm. long) and the small anthers (about 

3 mm.) of the southern; or material from Speedwell, New Jersey, 

with almost no glands on the foliage, has the large corolla (8.3 mm. 

long) and the long anthers (4.7 mm.) of the northern very glandular 

shrub, while almost glandless material from Manchester, New Jer- 

sey, has the longest corolla seen (9 mm.). It is clear, then, that, 

although very definite from southern New England to Newfound- 

land, var. Bigeloviana in New Jersey and eastern Pennsylvania passes 

by various transitions into typical G. dumosa. 

Vaccinium VACILLANS Kalm. YarmoutH Co.: upper ae of 

cobble-beach of Bates s (Gavelton) Lake, Gavelton. See 166. 

Recorded with doubt by Lindsa y: 
* V. conYMBOSUM L., var. AMOENUM (Ait.) Gray. Boggy hpi 

spruce swamps and lake-ma argins, common in southern 

Yarmouth Cos.; the foliage commonly lustrous and glabrous fore 

for being hirsute on the veins beneath, but sometimes strictly glab- 

rous and often as densely pubescent as in V’. atrococcum and some- 

times as small as in V. pennsylvanicum. The berries are commonly 

blue with a bloom but occasionally as black as in V. atrococcum. 

See pp. 97, 98, 109. 
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V. CORYMBOSUM, var. PALLIDUM (Ait.) Gray. Dicpy Co.: wet 
woods and thickets, Meteghan; swampy thickets and woods by 

Little Doucette Lake, Hectanooga. YarmoutH Co.: boggy thick- 
ets bordering Trefry’s Lake, Arcadia. 

PRIMULA FARINOSA L., var. MACROPODA Fernald. ANNAPOLIS 

Co.: crests of basalt cliffs by Bay of Fundy, near Margaretville. 
See p 139. 

*SamoLus FLoRIBUNDUS HBK. YarmoutH Co.: rocky and 

muddy tidal banks of Tusket River, extending up-stream to Tusket 
Falls; brackish muddy and gravelly margin of Eel Lake. See pp. 

105, 142 

Lysimachia punctata L. Thoroughly naturalized by roadsides in 

most parts of the province. See p. 95. 
STEIRONEMA CILIaTuM (L.) Raf. Seen in the western counties 

only at one station in YaRMouTH Co.: alder thicket, Yarmouth. 
** SapaTIA KENNEDYANA Fernald, Rwopora, xviii. 150, t. 121 

(1916). Yarmoutu Co.: apparently general in the Tusket Valley, 

above the lower tidal reaches: peaty margin of Kegeshook Lake; 

very abundant on boggy savannah bordering St. John L., Spring- . 

haven; sandy and gravelly margin of Pearl L., Kemptville; wet 

pockets in sandy and cobbly beach of Fanning L., Carleton; peaty 
and gravelly border, northwest side of Tusket (Vaughan) L. (flow- 

ering plants wholly submerged by high water); wet savannah bor- 

dering Butler’s (Gavelton) L., Gavelton. See pp. 158, 160, 165, 
167. 
Macoun recorded S. chloroides Pursh (a southern relative of S 

Kennedyana) as on Sable Island, but St. John states (Proc. Bost. 

Soc. Nat. Hist. xxxvi. 89) that Macoun’s material is Centawrtum 

umbellatum. 
Barronia vircinica (L.) BSP. Common in western Nova Sco- 

tia. Our collections are as follows. YarmoutH Co.: cobbly beaches 

of East Branch of Tusket and of Butler’s Lake, Gavelton; open spot 
in rocky woods near Eel L.; sandy and peaty bog, Sand Pond, Ar- 
gyle; dry rocky open thickets near Randel L., Argyle; dryish peaty 

barrens, Lower Argyle. SHELBURNE Co.: dry rocky or gravelly 

barrens near Clement Pond, Barrington. QurEns Co.: dry blue- 
barrens near Louis L., Port Joli; openings in dryish thickets, 

Port Mouton; boggy thickets and border of swale, Central Port 
Mouton. ANNAPOLIS Co.: damp Polytrichum-covered sandy plains, 

Middleton. Recorded by J. M. Macoun, Ottawa Nat. xxiii. 192 

(1910) from Lunenburg Co. See pp. 138, 148, 154, 157, 159. 

B. pantcutata (Michx.) Robinson. As already stated (pp. 149, 

153,156), B. paniculata, as it occurs in Nova Scotia, is tremendously 

variable and clearly passes into plants which closely approach the 

Newfoundland B. iodandra. As a result of prolonged but not wholly 
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satisfying study the following treatment is preposed as the best I 
can yet arrive at. 

— cleft nearly or quite to base: corolla-lobes lanceolate to 
trowly oblong, sharply acuminate or at least acute. 

Plant yellowish-green, rarely purplish: inflorescence ehyaioid 
orasimple raceme: leaves and ca , subulate 
= an ad er _green or tgs 
tipped: flow 2.5-5 mm. long: corola-lobes amare 
sande suites igiiasareinas te, 0.7-1. road: 
thers mostly yellowish OSs oti delet ees ee ms B. paniculata (typical) 

Plant purplish or fulvous: inflorescence a simple racem 
rarely sub nnsetlata’ leaves and calyx-lobes 
herbaceous; the latter retest green to media lanceolate 
to oblong: ‘flowers 3.8-6 m ong: co orolla-lobes Sh 
ole yee = watery-w hte, spelen , 1.2-2 
b anthers’ thostly purple...) . .<. os. c sexes o> ee intermedia. 

— cleft ( se fad on one of Peas two-thirds = ae 
o base; its lobes herbaceous, oblong vate: 

corolalobes petaloid, oblong to narrowly ae "blunt 
or merely acutish, 1-2 mm. broa 

Racemes was or dichotomous: — clavate: 2 or 3 
os -lobes_ distinct to base: coro 3-5 mm. yes 

Racemes mostly simple: pedicels filiform: calyx-tu 2 
ong: corolla 4-7 pity long, often purple-tinged: 

aaiiers nantly gt EOE Pee ead ep rae ne ae bso RE Var. iodandra. 

** B. PANICULATA SS seau Wet bogs, sphagnous perenne tort 
peaty and wet cobbly shor Yarmoutu Co.: Jassy Lake, Lake 

Annis; Pembroke Shore; Porcine L. and Trefry’s a Arcadia; 

Butler’s (Gavelton) L., Gavelton; Sand Pond, Randel L. and Goose 
L., Argyle; wet barrens, Lower ‘Argyle; St. John L., Springhaven. 
QuEre NS Co: near oa L., Port Joli; near mouth of Broad River. 

** B. PANICULATA, V r. intermedia, n. var., plantis purpurascenti- 
bus vel talpclacstiiass? racemis simplicibus laxis, pedicellis elongatis; 
foliis calycibusque herbaceis fulvo-viridibus vel purpurascentibus; 
lobis calycis distinctis lanceolatis vel oblongis; floribus 3.8-6 mm. 

longis; lobis corollae ochroleucis purpureo-tinctis vel translucentibus 
lanceolato-oblongis 1.2-2 mm. latis; antheris purpurascentibus. 
Widely distributed in Nova sien Ricumonpd Co.: L’Ardoise, 

August, 1892, Walter Faxon. y Co.: wet peaty hollows in 

savannahs along Little River, Tadville, August 22, 1920, Fernald 

& Long, no. 22,299 (type in Gray Herb.). Yarmouts Co.: boggy 

wood-road, Pembroke Shore, October 6, Fernald & Linder, no. 22.973: 

boggy swale by Tusket River, Tusket Falls, August 20, Fernald, 

Bissell, Graves, Long & Linder, no. 22,298; cobble-beach of Butler’s 

(Gavelton) Lake, “spite September 4, Fernald, Long & Linder, 

no. 22,303; sphagnous bog near Argyle station, August 4, Long & 

Linder, no. 22,285; ne arial pools in barrens near Goose Lake, 
Argyle, August 4, Fernald & White, no. 22,282; wet peaty sloughs 

in barrens, Lower “Argyle, August 11, F ernald, Bissell, Graves, ihe & 
Linder, no. 22,287; boggy roadside, Pubnico, September 6, F 
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Long & Linder, no. 22,306. QuEENS Co.: wet sphagnous spruce 
bog near Louis Lake, Port Joli, August 17, F ernald, Long & Linder, 
no. 22,296; springy sphagnous bog in spruce woods near mouth of 
Broad River, August 16, Fernald & Bissell, no. 22,292. 

Several collections from eastern Massachusetts to New Jersey are 

closely similar but less ‘fleshy or herbaceous and with the anthers 

only tending to purplish, or at first reddish then changing to yellow. 

These seem to be transitional to var. intermedia but not so well de- 

fined as the Nova Scotian material. 
Var. sabulonensis (Fernald), n. comb. B. iodandra, var. sabulon- 

ensis Fernald in St. John, Proc. Bost. Soc. Nat. Hist. xxxvi. 89 

(1921). The plant of Sable Island is also on the mainland. We have 
the following collections. YarmouTH Co.: wet sandy and rocky 

shore of Lake Annis; wet lower peaty and cobbly beach and sphag- 
nous swales bordering Salmon (Greenville) Lake; boggy swale by 
Tusket River, Tusket Falls; cobbly margin of East Branch of Tusket, 

Gavelton (transitional to typical B. paniculata); wet sandy shore of 
Great Pubnico Lake 

Var. iodandra (Robinson), n. comb. B. iodandra Robinson, Bot. 
Gaz. xxvi. 47 (1898).—Known only from Newfoundland. 

* APOCYNUM MEDIUM Greene. Hatirax Co.: slaty ledges and 
cobbly upper beach of Shubenacadie Grand Lake. 

A. CANNABINUM L. Gravels along Shubenacadie R. and Five- 

Mile R. (Hants). 
** ASCLEPIAS INCARNATA L., var. neoscotica, n. var., caulibus 3-5 

dm. altis, glabris vel sparsissime pilosis; foliis 7-11-jugis ovato- 
oblongis obtusis vel subacutis glabris vel subtus ad nervos sparsis- 
sime setulosis, longioribus 4.5-6.5 cm. longis—-Nova ScorTia: wet, 

pate! gravelly beach of Shubenacadie Grand Lake, July 19, 1920, 
rnald & Bissell, no. 22,318 (tyPE in Gray Herb.); gravelly margin, 

octhwest side of Tusket (Vaughan) Lake, August 20, 1920, Fer- 
nald, Bissell, Graves, Long & Linder, no. 22,319. 

Differing from A. incarnata in its very short and broad leaves; 

from var. pulchra (Ehrh.) Pers. in its few and short, glabrous or 

glabrate leaves; var. pulchra having 11-21 pairs of longer (the longest 

0.9-1.8 dm. long) leaves copiously hairy beneath. See pp. 135, 160. 

* Collomia linearis Nutt. Gilia linearis (Nutt.) Gray. Casual 
by the railroad, Truro; probably adventive Pee pe Baie des Cha- 
leurs region where abundant and seemingly nati 

Lappula echinata Gilib. Waste land, railroad  Sabee etc., appar- 
ently a but nowhere pina’ 

* Symphytum asperum Lepechin; Macbride, Ruopora, xviii. 23 
(1916). S. asperrimum Donn. YarmoutnH Co.: waste land, Yar- 
mou 

** MERTENSIA MARITIMA (L.) S. F. Gray, forma albiflora, n. f., 
corollis albidis. 
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Corollas whitish—Nova Scorra: gravelly barrier beach, Sand 
Beach, Yarmouth Co., July 12, 1920, Fernald & Linder, no. 22,349 

(TYPE in Gray Herb.). See p. 102 
ERBENA HASTATA L. Not seen west of Hants Co. 

TEUCRIUM CANADENSE L., var. LITTORALE (Bickn.) Fernald. 
Gravelly coast of YarmMoutH Co.: Rockville; Eel Lake; Argyle. 
On Sable Island and the eastern coast of New were ick and south- 
western coast of Prince Edward Island. See p. 

Nepeta hederacea (L.) Trevisan. We have two greteticloe varie- 

ties of Nepeta hederacea introduced into North America. Typical 

N. hederacea with the corolla 1.6-2.2 cm. long is apparently rare in 

eastern Canada. I have seen it from Charlottetown, Prince Edward 

Island and from a cellarhole at Arcadia, Nova Scotia (Pease & Long, 

no. 22,366). The commoner plant of eastern Canada has the corolla 

1-1.5 em. long and its leaves are inclined to be red or reddish. This 

is 
N. hederacea, var. parviflora (Benth.) Druce, Brit. Pl. 57 (1908). 

Judging from the representation before me the two varieties are 

not uniformly distributed in northeastern America, the representa- 

tion of specimens from Newfoundland to New England being as 

follows. NEWFOUNDLAND: type, 0; var. parviflora, 2. QUEBEC: 

type, 0; var., 1. Prince Epwarp Istanp: type, 1; var., 1. NEw 

BRUNSWICK: type, 0; var., 2. Nova Scorra: type, 1; var., 6. 

Maine: type, 5; var. 11. New Hampsuire: type, 3; var.,4. VER- 

MONT: type, 6; var.,2. MAssacHUSETTS: type, 27; var., 18. RHODE 

IsLaNnD: type, 0; var., 11. CoNNeEcTICUT: type, 6; var. 

Stachys palustris L. Roadside ditches, Sand Beach (Yarmouth) 

and Barrington and collected by others about various ports 

wa 
True S. palustris of Europe is clearly only an introduced plant 

in eastern America, occurring about ports, on waste land, in ditches, 

etc. from southeastern Newfoundland and Gaspé Co., Quebec to 

Ottawa, south, chiefly near the coast, to New Jersey. In this intro- 

duced plant the calyx bears stipitate glands mixed with the long 

glandless hairs and the pubescence of the stem is short and appressed 

on the sides, longer on the angles. The indigenous plant of alluvial 

thickets, river terraces and other rich soil from the Penobscot Valley 

in Maine to Ontario and southward is var. homotricha Fernald, in 

which the calyx lacks stipitate glands and the pubescence of the sides 

of the stem is elongate, often as long as on the angles. 

YCOPUS UNIFLORUS Michx., forma flagellaris, n. f., apicibus caulis 

ramorumque valde elongatis Wig coli rormathis deinde radicantibus. 
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Tips of the stem and branches much elongated, flagelliform, finally 
rooting.—Nova Scotia: sandy and cobbly margin of Pottle’s Lake, 
North bate August 30, 1920, Bissell & Linder, no. 22,387 (TYPE 
in Gray Herb.). 

in pa isace: var. OVATUS Fernald & St. John, Proc. Bost. Soc. 
Nat. Hist. xxxvi. 92 (1921). Yarmourts Co.: upper border of 
cobble-beach, ee (Greenville) Lake. See p. 156. 
~** Tinaria ulga is L., forma leucantha, n. f., corollis palato luteo 

excepto lacte 
Corollas, seed for the yellow palate, whitish—Nova Scotia: 

railroad embankment south of Amherst, Ree) 18, 1920, Fernald, 
no. 22,407 (ryPE in Gray Herb.). See p. 

7, inor (L.) Desf. A characteristic se weed, Springhill 
Junction to Elmsdale Aacaglaly also Sydney Mines. See p. 132. 

L. canadensis (L. mont. en by us only as a ie weed. 
LIMOSELLA sous Ives. YarmoutH Co.: rocky and muddy 

tidal banks of Tusket River, Tusket. SHELBURNE Co.: damp sand- 

flats back of beach, Villagedale. Caper Breton Co.: brackish shore, 
pee Mines. See pp. 110, 150. 

GRATIOLA AUREA Pursh. Gravelly and sandy lake-shores and 
dryish gioieaesas common in Yarmouth and southern Digby Cos. 
See pp. 102, 157. 

Veronica longifolia L. Abundantly naturalized in roadside- 
rae Spe about towns, Yarmouth, Digby and Annapolis Cos. See 

ne NEoscoTica (Greene) Fernald, Raopora, xxiii. 139 
(1921). Common in damp or exsiccated sandy or peaty open soil, 
Yarmouth, Digby and Annapolis Cos. Nova Scotian records of 
Gerardia purpurea and G. paupercula belong here. See pp. 138, 139, 

EvPHRASIA PURPUREA Reeks, var. Ranptt (Robinson) Fernald & 
Wiegand, Ruopora, xvii. 188 (1915). Frequent in turfy soil or on 
borders of thickets near the coast. Often the white-flowered forma 
ALBIFLORA Fernald & Wiegand, |. c. See pp. 99, 139 

F. cANADENSIS Townsend; Fernald & Wiegand, |. c. 195. Yar- 
MouTH Co.: dry rocky open thickets near Randel Lake, Argyle; 
exsiccated roadside, Pubnico. SHELBURNE Co.: pastured open 
woods, Villagedale; rysinld burned clearing and grassy roadsides, 
Barrington. See p 

E. AMERICANA Wettst. Common throughout, on roadsides and 
in sterile fields. 

E. stricta Host; Fernald & Wiegand, 1. c. 197. SHELBURNE Co.: 
pastured open woods, Villagedale; grassy roadside, Barrington. 

* [TRICULARIA GEMINISCAPA Benj. U. clandestina Nutt. Com- . 
mon in bog-pools a peaty quagmires. Our stations are as follows. 
Yarmoutu Co.: barrens near Goose Lake, Argyle; near head of 
Abram River; St. a Lake, Springhaven. Dicpy Co.: Tiddville; 
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Centerville. SHELBURNE Co.: Villagedale; Barrington. VicTrorta 
Co.: Kidstone Island, Great Bras d’Or Lake. See pp. 142, 161. 

*U. minor L. In shallow pools or films of water or in lake-mar- 
gins. YarMouTH Co.: Beaver Lake; Tusket Falls. Dicpy Co.: 
Little River, Tiddville. Hants Co.: Five-Mile River. Hattrax 
Co:: Shubenacadie Grand Lake. 

*U. cippa L. Yarmoutsu Co.: shallow margin and small pools 
in beach of Jassy Lake, Lake Annis. 

U. intermMepIA Hayne. Apparently common, but rarely flower- 
ing. See p. 141. 

*U. PURPUREA Walt. Driapy Co.: quiet pools in Little River and 
pond-holes in savannah east of- Tiddville. YarmoutTH Co.: deep 
water of Trefry’s Lake, Arcadia; Butler’s (Gavelton) L., Gavelton; 
Kegeshook L. See pp. 145, 161 

*U. resuprinata B. D. Greene. Dicpy Co.: sees margin of 
Midw = (Centerville) Lake, Centerville. See p 

SUBULATA aracteristic of wet ce and peaty lake- 
wii of Yarmouth and southern Digby Cos. Our stations are as 
follows: Cedar Lake; Beaver L.; Jassy L., Lake Annis; Salmon 
(Greenville) L.; : Trefry’ sL., Arcadia; Butler’s (Gavelton) L., Gavel- 
ton; Clearwater 1; Belleville; Randel L. and Sand Pond, ‘Argyle; 

BULATA tee phate aonaneenl (Gray ),n. comb. U. eub- 
eva var. heatdens Gray, Syn. Fl. N. A. ii. pt. 1. 317 (1878). U. 

cleistogama (Gray) Britton, Trans. N. Y. Acad. Sci. ix. 12 (1889). 

Setiscapella cleistogama (Gray) Barnhart in Britton & Brown, Il. 

Fl. ed. 2, iii. 231 (1913). See pp. 100, 108, 142, 143, 169. 
Gauium trivium L. Springy and boggy spots, locally through- 

out, much less common than G. CLayront Michx. and G. PALUSTRE 

L. 
. TRIFIDUM, var. HALOPHILUM Fernald & Wiegand, loo 

xii. 78 (1910). Brackish shores and borders of salt marshes. Yar- 

MouTH Co.: Chebogue. VICTORIA ee Kidstone Island. CAPE 

Breton Co.: Sydney Mines. See p. 1 
*G. TiIncrortum L. Yarmoutu Co.: “thickets and swales bor- 

dering Salmon (Greenville) Lake; boggy swale by Tusket River, 

Tusket Falls. p. 104. 

Earlier records of G. tinctorium from Nova Scotia seem to belong 

to the common G. PALUSTRE L. 

** Lonicera Periclymenum L. The European Woodbine, one of 

the glories of Yarmouth arbors, is becoming naturalized in roadside 

fence-rows. 
VisuRNUM ALNIFOLIUM Marsh. Not seen south of Digby Neck. 

V. Orctus L., var. aMerrcanum (Mill.) Ait. bias = fecues 
137. 
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Valeriana officinalis L. Occasional escape to roadsides. 
ORIUM VERTICILLATUM Lam. acc. to Wiegand, RHopora, 

xxii. 62 (1920) = E. purPUREUM L. acc. to Mackenzie, ibid. 165 
(1920). YarmoutH Co.: cobbly or bushy borders of Salmon (Green- 
ville) Lake; sandy and rocky border of Tusket River, Tusket Falls; 
gravelly margin of Tusket Sem aay Lake; sandy and cobbly beach 
of Fanning L., Carleton. See p. 

I do not undertake to settle aS name should be applied to this 

coastal plain species. The very fact that two such students as 

Wiegand and Mackenzie, after prolonged and independent study of 

the literature, should arrive at such. different conclusions is sufficient 

indication that the identity of the Linnean species cannot be finally 

settled without close comparisons by someone, who thoroughly under- 

stands the plants involved, of the various critical specimens in the 
Old World herbaria. 

E. MACULATTM L. acc. to Were l. c. 64 (1920) = E. BRuNERI 
Gray, acc. to Mackenzie, |. c. (1920). Rich thickets and swales, 
Digby Neck to Halifax Co. and Cape Breton. 

Sotipaco LATIFOLIA L. Locally in rich woods or on calcareous 
slopes, eed Neck to Cape Breton. See pp 164, 170 

. BICOLOR L. Rare or wanting in the southwest; not seen in 
Shere Vea and southern Digby Cos 

S. UNTLIS GULATA (DC.) Porter. Abundant on wet or dryish peaty 
barre Macoun’s records of S. uliginosa and S. racemosa (“S. 
humilis’ ”) belong here. There are other Seen of S. uliginosa but 
have seen no material from Nova Scotia. y AOL. 
S. guncEA Ait. Not seen in Queens, hetbeine and Yarmouth 
os. 
S. NEMORALIS Ait. Rare or wanting in the southwest; not seen in 

Queens and Shelburne Cos., and seen in Yarmouth Co. only at Carle- 
ton. ee be prefer argillaceous so 
SS, Eniiorm T.'& G. Abu alae. often dominant, in boggy 

clearings, aida damp thickets, spruce and maple swamps and 

lake shores, Yarmouth Co. eastward at least to Queens. See pp. 
144, 151, 157, 169. 

*S. rugosa Mill., var. vittosa (Pursh) Fernald. Apparently 
frequent throughout. 

1-Too much of the Nova Scotian material is intermediate between S. uniligulata 
and S. neglecta T. & G. In Massachusetts, too, these plants are not specifically 
separable and it seems that Gray was correct treating them as varieties of one 
species. Since, however, S. uniligulata antedates S. neglecta they should be com- 

ot un i i bined se ms former n name, which was retained by Gray 
The vari S. uniligulata are as follows. 

S. UNILIGULATA oy >; VOR vae (T. & G.), n. comb. S. Terrae- 

pcan detent .N. A. if. 206 (1842). 

neglecta (T. & G.), n. comb. S. neglecta T. & G. 1. c. 213 (1842). 
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** S. RUGOSA, var. SPHAGNOPHILA Graves. Occasional in spruce 
swamps and savannahs, Yarmouth and Shelburne Cos. ep. 151. 

. CANADENSIS L. Rare and local in Yarmouth, Shelburne and 

Queens Cos. Common farther east. See pp. 148, 151. 

*S. serotina Ait. Vicrorta Co.: moist thicket near mouth of 
Bevis Brook, Port Bevis. See p. 170. 

S. SEROTINA, var. GIGANTEA (Ait.) Gray. YarmoutH Co.: grav- 
elly thicket by Fanning Lake, Carleton. Annapo.is Co.: railroad 

bank, Middleton. 
S. GRAMINIFOLIA (L.) Salisb. Sandy or gravelly shores and damp 

thickets, apparently throughout. Less common than var. NUTTALLII 
(Greene) Fernald. See p. 157. 

** S pENUIFOLIA Pursh. Yarmoutu Co.: sandy roadside, Sloane 
Lake, Pleasant Valley. Hazirax Co.: gravelly beach of Third 
Lake, Windsor Junction. See p. 160. 

** S. TENUIFOLIA, var. pycnocephala, n. var., caulibus simplicibus 
vel subsimplicibus superne vix ramosis 3-7 dm. altis; foliis crassis 
lineari-oblongis vel lineari-lanceolatis obtusis vel acutiusculis vix 

attenuatis valde adscendentibus nec patentibus nec revolutis, mediis 
2-5 cm. longis 2-6 mm. latis; corymbis densissime glomerulatis vel 

glomerulis segregatis 1-5 cm. diametro; involucris valde glutinosis 

turbinato-hemisphaericis, bracteis apice viridibus glanduloso-ciliatis; 

ligulis plerumque oblongis.—Peaty, gravelly or sandy margins of 

lakes, Yarmouth, Shelburne and Queens Counties, Nova Scortia. 

The following are characteristic. SHELBURNE Co.: shallow water 

Long & Linder, no. 22,746; shallow water at rocky margin of Goose 

Lake, Argyle, August 4, Fernald & White, no. 22,735; rocky margin 
> g & Linder, no. 22,734; wet 

gravelly margin of Butler’s (Gavelton) Lake, Gavelton, September 

no. 22,745; sandy and cobbly beach of Fanning L., Carleton, October 

7, Fernald & Linder, no. 22,741; boggy savannah bordering St. John 

Lake, Springhaven, October 8, Fernald & Linder, no. 22,742; peaty 

and cobbly margin of Salmon (Greenville) Lake, July 31, Fernald & 

White, no. 22,733; wet lower peaty and cobbly beach of Salmon 

(Greenville) Lake, August 13, Fernald, Bissell, Graves, Long & Lin- 

der, no. 22,743 (TYPE in Gray Herb.); sandy and peaty beach of 

Trefry’s Lake, Arcadia, July 15, Fernald & Pease, no. 22,727, July 

29, Fernald & Long, no. 22,732; cobbly margin of Darling Lake, 

October 6, Fernald & Linder, no. 22,738. 

Differing from typical S. tenuifolia in its simple habit; erect, very 

thick, firm, broad, short and obtuse or merely acutish leaves; its 
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very compact and small inflorescence; and more glutinous involucre, 
with often broader bracts, the outer with dark-green summits and 
glandular-ciliate margins. In typical S. tenwifolia the stem is freely 
branched above, forming a loose corymb up to 4 dm. broad; the 

leaves linear-attenuate and sharply acute, thin and inclined to be- 
come revolute, the primary ones 4-9 cm. long, 1.5-4 mm. broad; 
the often only slightly glutinous, though sometimes extremely gummy, 
involucres commonly with slightly narrower bracts with less pro- 
nounced green tips and margins only slightly ciliolate; and the rays 
usually a little narrower. See pp. 143, 144, 170. 

Too many collections, however, show direct transitions in all these 
characters to allow the specific separation of the Nova Scotian plant. 
The material from Cedar Lake (nos. 22,726, 22,728, 22,729, and 
22,739), collected by different parties at remote points on the shore, 
has all the character of the heads of extreme var. pycnocephala; but 
the leaves, though firm and ascending, are slenderly attenuate, the 
primary ones 3.5-7 em. long, and most of the material is freely branch- 
ing and with loose corymbs. Other collections (that from Darling 
Lake above cited, and from lakes at Kemptville), though simple or 
subsimple, have the leaves slenderly attenuate; while a large colony 
on dry sand at Sloane Lake, near Pleasant Valley (no. 22,748) is very 
typical S. tenuifolia. Farther south, much of the pond-margin and 
quagmire material from Cape Cod, though with the foliage of typical 
S. tenuifolia, has heads too close to those of var. pyenocephala; while 
the plants of the Saco valley in Maine and New Hampshire, as well 
as some from Cape Cod, are often simple or subsimple. 

** ASTER MACROPHYLLUS L., var. VELUTINUS Burgess. Frequent 
‘from Yarmouth Co. to Queens 

A. RaDuLA Ait. One of he commonest plants of boggy barrens, 
peaty swales and damp thickets. 

* A. vIMINEUS Lam. Dicpy Co.: thickets and steep wooded 
banks of Sissiboo River, Weymou 

* A. VIMINEUS, Var. SAXATILIS Fernald. YarMouTH Co.: gravelly 
margin “of Tusket (Vaughan) Lake; cobble-beach of Butler’s ‘(Gavel 

A. 
ool s (Gavelton) tks Gavelton. 

1FoLIus Lam. Frequent on shores of lakes and stream 
: Poss wisienih Lindl.; Fernald, Rnopora, xvii. 13 (1915). At 

scattered stations in Yarmouth and Digby Cos. Flowering earlier 
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yee AJ yi ge folius and A. novi-belgii, our flowering pasterial collected 

uly 6- 

A. en Ait. Dominant on peaty barrens, bogs and lake- 

margins, Digby and Yarmouth Cos. to southern Guysborough Co. 
and Cope Breton. e p. 90. 

A. ORALIS, var. MAJOR Peck, N. Y. State Mus. Lae ss 
Ticmenenisy 29 (1894). Var. Blakei Porter, Bull. Torr. Bot. Cl. xx 
311 ‘July 20, 1894). See p. 156. Frequent in wet sn thickets 
and moist clearings, of similar range to the last. 

On p. 156 I gave the date of publication of var. major as Jan. 
1894. Dr. H. D. House has since informed me that the date of pub- 
lication is very uncertain. “The State Printer records Le 0 
that the report was received for printing March Ist . AB 
tremely unlikely that the printing was accomplished before Faly 
Ist 

ERr GERON HyssopiroLius Michx. Crevices and talus of gypsum- 
cliffs, sh e-mile River (Hants) and Port Bevis (Victoria). See pp. 

64, 136 
4 denise L. Diapy Co.: damp roadside, Hectanooga. 

ANTENNARIA PETALOIDEA Fernald, var. suscoryMBosA Fernald 

Ruopora, xvi. 133 (1914). Yarmouts Co.: dry gravelly railroad 

embankment, Arcadia. ANNAPOLIS Co.: dry sandy thickets and 

borders of woods, Middleton. Hants Co.: dry open gravelly banks 

of Five-mile River. Cotcnester Co.: seepy slope, Truro.' e 

p. 103 

1 A close ally of A. petaloidea which demands sige sco ion 

NTENNARIA appen ata, n. sp. Planta laxe hum nifu usa, eta og 

flagelliformibus ad 1 dm. elongatis apice foliatis; foliis basilaribus spa 

obovatis 1.5-3 em. longis 0.5-1.1 0. atis, supra laxe can eeeenti-tomentosis 

mm. longis; schabsils = min. longis er setis pappl Seiler: 

i gnota. 

: a us 

3. 5-5 mm. long: pistillate heads 1-6, corymbose: involucre 8-11 mm. 

bracts 3—4-seriate; abe | outer 4-6 mm. long, oblong, obtuse or subtruncate, 

more or less brown- or purple-blotch er la ttenu re 

little fimbriate: cobain 5.3-5.6 mm. long; style yellowish, its branches 0.5 

A. petaloidea (TYPE in eae ‘He 

Quickly distinguished from the more southern and western A. petaloidea 

by the flat scarious appendages which terminate most of the cauline leaves. 
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A. CANADENSIS Greene. pmporaily frequent throughout. 
A. NEopIoIca Greene. Com 
* A. NEODIOICA, var. GRA nas sek. YARMOUTH Co.: damp 

pee barren north of Tusket (Vaughan) Lake. Diesy Co.: dryish 
gravelly bank, Meteghan; dry open bank near Little River, east of 
Tiddville. Hants Co.: spruce woods along Five-mile River. See 

.** A. NEopIorca, var. chlorophylla, n. var., a forma typica recedit 

A. petaloidea throughout its range has the middle and upper cauline leaves 

tipped by a firm subulate-aristate appendage, only the very uppermost or 

bracteal with the appendage flattened; and when well developed it is taller 

and with full corymbs of 5-15 heads 

_ Typical A. petaloidea, which occurs from Rimouski Co., Quebec, westward 

and southward, has the basal leaves spatulate to spatulate-obovate and 

rounded at apex; the cauline leaves at regularly decreasing intervals up 

to the inflorescence; and the branches of the corymb or the pedicels mostly 

0.1-3 em. long. Var. subcorymbosa, which occurs from eastern Newfound- 

land, and Prince Edward Island to southeastern Maine and Nantucket, has 

the basal leaves oblanceolate and acute or acutish; the flowering stem nearly 

or quite without leaves for a distance of 0.7—-1.7 dm. below the inflorescence 

and the branches of the corymb or the pedicels elongate (the lower often 0.5— 

1.7 dm. long). Professor Wiegand has called my attention to a characteris- 

tic plant of west-central New York which has the basal leaves of var. sub- 

corymbosa but the short flowering-stem and more approximate cauline leaves 

of typical A. petaloidea. This plant is so characteristic of much of New York 

state that it may be called 

ALOIDEA, var. Noveboracensis, n. var., pues periaribus oblanceo- 
latis vel anguste e obovatis acutis 1.5-4 cm. longis latis; caule 
florifero 0.4-2.3 dm o regulariter foliato; corvmbo Pct ra ramibus 

cellisque eae See involucri petaloideis. 
Basal pathy oblanceolate or narrowly AB aate. acute, 1.5-4 cm. long, 

0.5- oad: flowering stem 0.4-2.3 dm. high, regularly leafy: corymb 
or ye! ee nee its branches and pedicels short: involucral bracts petaloid. 

w 

g, Dryden, May 16, bank along railroad northeast of 
Freeville, Ma , 1919, Hames; upper dilla Creek, May 20, 1919, Hames; 

, Caroline, May 18, lapel Eames, no. 10. 951; ngs fields, Car- 
oline, May 20, 1918, Lames, nos nos. 10, 946 and 1 10,950; fiel of Nort 

May 30, 1919, —— Be tgp Key Hill Swamp, Newfield, May 
21, 1919, Hames & Wiegand (rypr in Gray Herb. di ae hill near Kennedy 
Pond, Mendon, June 2, “917, Raver & Metcalf, n 

On account a its narrow leaves and rather a uk var. novebora- 

censis is likely to be confused with undeveloped A. neglecta, but in that spe- 

cies the upper cauline leaves instead of having firm subulate-aristate tips, 

bear thin scarious though often involute appendages. 



1921] Fernald,—Expedition to Nova Scotia 297 

foliis basilaribus anguste obovatis vel spathulato-oblanceolatis supra 
glabris viridibus lucidis. 

Differing from the typical form of the species in having the basal 
leaves narrowly obovate or spatulate-oblanceolate, glabrous, green 
and shining above.—Prince Edward Island and Nova Scotia to New 
York. Prince Epwarp Istanp: open woods, Brackley Point, 
June 30, 1888, J. Macoun, no. 11,285; dry banks and open woods, 

O'Leary, July 3, 1914, Fernald & St. John, no. 11,199; dry sandy 
soil, Morell, June 29, 1914, Fernald & St. John, no. 11,198. Nova 

Scotia: pasture-fields, Yarmouth, May 28, 1910, J. Macoun, no. 

80,745; moist mixed woods and thickets, Meteghan, July 7, 1920, 

Fernald & Long, no. 22,832. Maine: gravelly bank, Orono, June 

4, 1898, Fernald, no. 2364 (rypE in Gray Herb.); slate ledges, Lead- 
better Falls, Township iv, Range 18, Somerset Co., July 6, 1917, 

St. John & Nichols, no. 2500; dry bank, Perry, July 9, 1909, Fernald, 

no. 2247; dry rocky banks, Cutler, July 4, 1902, Kennedy, Williams, 

Collins & Fernald; roadside north of Town Hill, Mt. Desert Island, 

July 3, 1897, Rand; Somesville, July 7, 1897, Rand; dry field, Bristol, 

May 26, 1898, Chamberlain, no. 565; North Berwick, May 30, 1899, 

Parlin, no. 1150. Vermont: roadside, Willoughby, June 9, 1898, 

Shrewsbury, June 6, 1899, Eggleston. MASSACHUSETTS: grassy 

bank, Leicester, May 30, 1912, Hunnewell & Wiegand; shaded road- 

CoNNECTICUT: nk, Burnside, May 3, 1903, Weatherby. New 

York: along roadside, high on the bluffs of West Canada Creek, 

East Herkimer, June 4, 1904, Haberer, no. 3079; in shade of arbor 

vitae, border of Hidden Lake, Litchfield, June 15, 1902, Haberer, 

no. 1717; hillside slopes in shade of arbor vitae, border of Cedar 

Lake, Litchfield, June 15, 1902, Haberer, no. 1718; sandy knolls, 

Deerfield, May 16, 1910, Haberer, no. 2014, in part. 

On account of the bright green upper surfaces of the basal leaves 

confused with A. canadensis Greene, under which name most speci- 

mens have been distributed. Var. chlorophylla, however, has the 

heads of A. neodioica and its cauline leaves are clearly of that species. 

In A. canadensis the upper cauline leaves are terminated by an elon- 

gate usually twisted thin scarious appendage; in A. neodioica and 

all its varieties the upper cauline leaves are merely subulate-tipped 

or mucronate. Macoun’s no. 11,285 from Prince Edward Island was 
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cited by Greene as part of his A. canadensis, but the remaining speci- 

mens cited by him, including the first (from Lake Mistassini) are 

alike in having the characteristic flag-like appendage of the upper 

leaves and the longer and paler involucre so typical of A. canadensis. 

GNAPHALIUM sYLvaTIcuM L. Woodland paths, roadsides and 
pastured nang va introduced, Baddeck, Port Bevis and George 
River. See p. 1 

* Ambrosia srifda L. Railroad gravel, Sydney Mine 
* Rudbeckia laciniata L. Escaped from. cultiv atGon: ‘to roadside 

thicket, Barrington. 
* COREOPSIS cashes Nutt. Sandy, gravelly or peaty beaches and 

margins of the Tusket system, YarMouTH Co.: Tusket (Vaughan) 
Lake; Butler’ : Bk ten Lake and East Branch of Tusket, Gavel- 
ton. See p. 

BIDENS oe L. We saw no evidence of this generally common 
species in the western counties of Nova Scotia 

B. connata Muhl., var. petTiotata (N utt.) Farwell; uN 
yer oe tae (1908). tg nee we boggy swale, 

4 Muhl., var. inundata, n. var., foliis primariis infer- 
ioribus loki tie 2-4 bectlagious dicen tibus decu rrentibus, 

serratis vel incisis, petiolis gracilibus vix marginatis: achaeniis 
exterioribus 5.5 mm. longis, interioribus 7-8 mm. longis aristis 

marginalibus 3-3.5 mm. longis. 
wer primary leaves ished: the 2-4 basal lobes divergent and 

decurrent; the terminal lobe and the upper leaves lance-attenuate, 
slenderly serrate or incised; the petioles slender, scarcely margined: 
outer achenes 5.5 mm. long; the inner 7-8 mm. long, with marginal 
awns 3-3.5 mm. long.—Nova Scotia: wettest portion of a springy 
sphagnous bog, Sand Beach, September 7, Shas Fernald, Long & 
Iinder, nos. 29, 869, 22,870, October 6, 1920, Fernald & Linder, no. 
22,871 (TYPE in Gray Herb.); sandy brooksides and springy ditches, 
Baddeck, August 27, 1920, Fernald & Long,.no. 22,866; about pools 

ses of gypsum cliffs, Port Bevis, August 27, 1920, Fernald & 
bac no. 22,867. 

Closely simulating var. gracilipes Fernald, Raopora, xxi. 103 
(1919) of the Cape Cod quagmires but with much larger achenes; 
var. gracilipes having the outer achenes 3-4 mm. long, the inner 4.5- 
5 mm. long and with awns only 2-2.5 mm. long. See p. 167. 

* Matricaria suaveolens (Pursh) Bichon. A common roadside 
weed wherever we went. 

* Artemisia Stelleriana Bess. SHELBURNE Co.: upper border of 
gravelly strand, Villagedale. 

PETASITES PALMATUS (Ait.) Gray. CuMBERLAND Co.: swampy 
woods and thickets, Springhill Junction. See p. 132. 
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Senecio sylvaticus L. Thoroughly naturalized, possibly indigenous. 

One of the characteristic plants of recently burned clearings, bor- 

ders of woods, or gravelly or rocky shores. Sometimes occurring as 

a railroad weed but more often found in semi-natural habitats, as 

on the coast of Maine (see Fernald & Wiegand, Raopora, xii. 106). 

SENECIO PAUPERCULUS Michx., var. Balsamitae (Muhl.), n. comb. 
‘S. Balsamitae Muhl. ex Willd. Sp. Pl. iii. 1998 (1804). S. aureus, 
e. Balsamitae (Muhl.) T. & G. Fl. N. A. ii. 442 (1843), at least as to 
name-bringing synonym. S. obovatus, var. umbratilis Greenm. 
Monogr. Senecio. Teil 1: 24 (1901), in Engl. Bot. Jahrb. xxxi. 20 
(1902) and Ann. Mo. Bot. Gard. iii. 115 (1916), at least as to type 
specimen. S. gaspensis Greenm. Ann. Mo. Bot. Gard. ii. 138 
(1916). 

Typical Senecio pauperculus, as shown by Michaux’s type specimen 

and by a photograph of it secured by the writer in 1903, is the north- 

ern extreme of the plant with basal leaves 0.3-1 cm. broad; the 

lower and median cauline very slender, mostly 1-6 mm. wide; the 

upper very reduced, linear or subulate and mostly entire. This 

plant is abundant in Labrador and Newfoundland, thence to British 

Columbia where it passes as S. flavovirens Rydb. (such plants as 

Lyall, Lower Frazer River, and J. M. Macoun, no. 69,356 from Sim- 

ilkameen River, specimens cited by Greenman as S. flavovirens). 

Greenman distinguishes the two as follows: 

Ete rene ee ere ee ene 69. S. pauperculus. 

WON 55 oer eas ae ans 24 Kae ae Sooo 70. S. flavovirens”’ 

but without any morphological characters the two are not satisfac- 

torily separated. 

n its typical form S. pauperculus occasionally extends southward 

to northern Maine and northern Michigan, but southward it is 

chiefly represented by var. Balsamitae, in which the basal leaves 

are larger, mostly 0.8-3 cm. broad; the lower and median cauline 

larger, the largest 0.6-2.5 cm. broad; and the upper mostly well 

developed and pinnatifid. 

We saw var. Balsamitae in Nova Scotia on the faces and talus of 

gypsum-cliffs at Five-mile River (Hants) and at Port Bevis (Vic- 

toria). 
. aa nemorosum Lejeune; Fernald & Wiegand, Ruopora, 

xii. 45 (1910). Waste ground, Digby and Weymouth. 

** Centaurea nigrescens Willd. ANNAPOLIS Co.: roadsides and 

borders of fields, Middleton, growing with the common C. nigra. 

** Arnoseris minima (L.) Dumort. A. pusilla Gaertn. YARMOUTH _ 
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Co.: gravelly railroad bed near the station, Belleville. See p. 142. 

*TLacruca uirsuta Muhl. Yarmouts Co.: dry rocky clearing 

northwest of Tusket (Vaughan) Lake. 
PRENANTHES ALTISSIMA L. Rich woods, Digby Neck to Cape 

Breton. 
P. aurisstma,forma hispidula (Fernald), n. comb. Var. hispidula 

Fernald in Brainerd, Jones & Eggletson, Fl. Vt. 89 (1900). Dicsy 

Co.: rich moist woods, Sandy Cove. . 

Hieracium Pilosella L. Too common along the line of the Can- 

adian National eastward. 
* H. pratense Tausch. Fields and railroad banks, Annapolis 

and Digby Cos. 
H. panicutatum L. Yarmoutu Co.: border of mixed woods by 

Randel Lake, Argyle. 

EXPLANATION OF PLATE 130. 

Fig. 1. Northeastern Range of Carer Howei. 2. Southeastern Range 

of Empetrum nigrum. 3. Range of Ilex glabra. 4. Northern Range of Uiri- 

cularia subulata. _ 5. " ; 

pteris bulbifera. 7. Range of Erigeron hyssopifolius. 8. Range cf Amelanchier 

i e 
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I. RECORDS PRELIMINARY TO A GENERAL TREATMENT 

OF THE EUPATORIEAE,—I. 

IN further study of the Eupatorium Tribe of the Compositae, during 
the past year, the following plants have been encountered which 
appear to merit characterization as novelties or to require further 
elaboration or readjustment in their classification. 

Ageratum (§ Euageratum) Arsenei, spec. nov., debile carnosulum 

parce griseo-villosum decumbens basin versus distincte repens fere a 
basi ramosum 2-3 dm. altum; ramis adscendentibus foliosis; caulibus 

subteretibus striato-costulatis pallide flavido-viridibus; internodiis 
plerisque 1-4 cm. longis saepe leviter curvatis vel flexuosis; foliis 

oppositis vel superne alternis suborbiculari-ovatis apice rotundatis 
lateraliter crenato-serratis (dentibus utroque saepius 3-6) basi rotun- 
datis vel subcordatis utrinque laxe villosis parvis 7-15 mm. longis 
6-12. mm. latis; petiolo 3-7 mm. longo villoso; corymbis ramos 

terminantibus subdensis 3-16-capitulatis; capitulis ca. 6 mm. altis 
et 7 mm. diametro breviter pedicellatis ca. 36-floris; involucri squamis 

ca. 18 lanceolatis attenuatis herbaceis parce pilosis plerisque 2-costul- 

atis; corollis coeruleo-purpureis hispidulis; tubo proprio ca. 1.5 mm. 

longo; faucibus ecylindricis 1 mm. longis; dentibus limbi vix 0.5 mm. 

longis; achaeniis 1.7 mm. longis hispidulis, aliis solum cum squamis 

5 brevibus ca. 0.7 mm. longis irregulariter erosis coronatis, aliis cum 

1 vel 2 squamis ca. 2.2 mm. longis munitis—Mextco: Cercado near 

Monterey, Bro. Arséne, 12/11 1911 (K., phot. and slight fragm. Gr.). 

This plant, obviously related to A. conyzoides L., differs from it by 

its strongly decumbent somewhat repent habit and yeibably perennial 

nature. Its leaves are much smaller and less numerously toothed, 

and the pappus is notably different. About two thirds of the achenes 

are crowned by five short erose acutish scales (about 0.7 mm. in _ 

length), while in the pappus of the remaining achenes of the same head 

one or two of the five scales are developed to much greater size, nearly 

equalling the corolla in length. A somewhat similar condition obtains 

in the South American and West Indian A. conyzoides, var. inaequipa- 

leaceum Hieron., but that variety has the suberect clearly annual 

habit and larger leaves of the typical form. Furthermore, the 
longer pappus-scales there terminate in a slender bristle-like elongated 

awn, while here they are scale-like nearly to the gradually attenuate 

summit. 

Stevia micradenia, nom. nov., S. /Jaza Robinson & Seaton, Proc. 

Am. Acad. xxviii. 107 (1893), not Hook. & Arn 
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TRICHOGONIA RHADINOCARPA Robinson, Proc. Am. Acad. xlii. 36 
(1906). As the original material of this plant exhibited a slight 
lignescence toward the base of the stem, it was described as “ suffru- 
tescens.”” Neither the type specimen nor toward a dozen other 
sheets of this species subsequently examined during the last fifteen 
years have shown the root. However, the writer is now in receipt of 
more complete material recently collected near Caracas, Venezuela, 

15 Dec. 1920, by L. H. & E. Z. Bailey (no. 54), which, although 
possessing a somewhat woody stem, has a characteristically annual 
root. 

EUPATORIUM ORGYALOIDES Robinson, Proc. Am. Acad. lv. 24, 60 
(1919). This species was described from a specimen of Spruce’s no. 
4546, received from Kew for study, but accompanied by no detailed 
data of collection. A subsequent loan from the same source contains 
an isotype (specimen of the same number as the type) with label 
bearing the following information: “Frutex 5ped debilis ramosus 
aromaticus. Flores pallide lilacini. Tarapoto, locis scopulosis ad 
rivulos. Maio/56.”’ 

E Klatt, Ann. Naturhist. Hofmus., Vienna, 
ix. 357 (1894). Among some undertermined plants recently lent 
from the Royal Gardens at Kew for study by the writer there was 
found a specimen of Endrés’s no. 147 from Costa Rica, that is to say 

an “isotype” of Klatt’s Eupatorium parasiticum, founded upon a 
specimen in the Natural History Museum at Vienna. In Klatt’s 
own herbarium, some years ago acquired by the Gray Herbarium, the 
representation of this species is confined to a single leaf and some 
minute fragments of inflorescence. With these the more ample Kew 
material corresponds so precisely as to leave no doubt of its identity. 
Klatt’s description is brief and does not appear in all points applicable 
to the Kew material, which for instance has terete (though longitu- 
dinally rugulose) stems and decidedly narrower involucral scales 
scarcely 1 mm. in width. The Kew material is labelled Mikania (in 
hand of J. G. Baker) and certainly suggests some species of that genus. 
However, several of the heads have clearly five florets and the in- 
volucre appears to consist of about 5 subequal inner scales with 1-3 
considerably shorter and unequal outer ones. These features, as well 
as the absence of any tendency to twine, certainly make it best to re- 
fer the plant to Eupatorium rather than Mikania. Furthermore 
from its habit and many of its technical features it is clearly related 
to the Colombian E. sciaphilum Robinson. The latter, however, has 
thicker quite entire leaves with an oblanceolate- or obovate-spatulate 



TROPICAL AMERICAN EUPATORIEAE BY 

tendency, stouter branches and pedicels, and about 10-flowered heads. 

In view of the rarity of E. parasiticum, which seems never to have been 

rediscovered and in consideration of its alleged parasitic nature,—a 

habit which, if duly verified, would make it quite exceptional among 

the Compositae,—the species seems to have sufficient interest to 

warrant the following redescription in somewhat greater detail than 

was accorded it in Klatt’s brief diagnosis. 
EB. parasiricum Klatt (character drawn from an isotype at Kew). 

Branches terete, grayish-brown, longitudinally rugulose, but not (as 

described by Klatt) angled; internodes 7-40 mm. long; leaves lance- 

oblong, narrowed to an obtusish or slightly rounded tip, remotely and 

rather obscurely 2-4-toothed on each side, cuneate at base, glabrous, 

coriaceous but not very fleshy, 3.4-5 cm. long, 1.3-2.4 em. wide; 

midrib narrow and depressed on the upper surface, scarcely prominent 

beneath, the lateral veins or nerves barely perceptible, leaving the 

midrib somewhat above the base; petioles about 3 mm. long; com- 

pound corymbs convex, their slender branches and filiform pedicels 

(4-7 mm. in length) finely puberulent; the minute hairs purplish- 

brown, incurved, fugacious except for their somewhat hardened bases 

which persist and give the lower part of the inflorescence a slightly 

granulated appearance under a lens; involucral scales lance-linear or 

narrowly oblong, obtuse, dorsally granular, the longer about 4.3 mm. 

in length, but scarcely 1 mm. wide (instead of 2 mm. wide as stated 

by Klatt); corolla lilac-purple, deeper toward the limb, 5 mm. long, 

gradually enlarged almost from the base to the limb; teeth deltoid- 

ovate, scarcely 0.4 mm. long; achenes 2.8 mm. long, slightly tapering 

downward, somewhat roughened with prominulent glands, 6-8-ribbed, 

that is to say with 1-3 less prominent (secondary) ribs scattered 

among the 5 primary ones as in E. intercostulatum Robinson (see Proc. 

Am. Acad. liv. 314) and Brickellia Fendleri Gray (see Mem. Gray 

Herb. i. 12, 114); pappus-bristles about 50, delicately capillary, not 

thickened toward the summit. 

ikania ac ima Rusby in herb., volubilis elata subherbacea vel 

molliter lignescens; caulibus teretibus brunnescentibus post exsic- 

cationem multicostulatis fistulosis 8 mm. vel ultra diametro nodos 

versus patenter hispidis; foliis caulinis late ovatis integerrimis 

cuspidato-acuminatis basi sinu angusto profunde cordatis ca. 21 em. 

longis 14-18 em. latis membranaceis supra laete viridibus obscure 

praesertim nervos versus pulverulenti-puberulis subtus paullo pal- 

lidioribus in nervis parce pubentibus a basi 7(-9)-nervatis distincte 

reticulatis sed venis immersis; petiolo 6-7.5 cm. longo patenter hispido; 
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foliis rameis et floralibus multo minoribus ellipticis basi rotundatis 
vel subcordatis; inflorescentia terminali thyrsoidea 1—-1.8 dm. longa 
7-10 cm. crassa densiuscula; capitulis ca. 1 cm. longis gracilibus 
sessilibus in glomerulos hemisphaericos vel subglobosos dispositis; 
bracteolis lanceolatis acutis ca. 3.5 mm. longis; involucri squamis 
lineari-oblongis obtusis 7 mm. longis 1.25 mm. latis 1—-2-nervatis basi 
subcallosis apicem versus hispidulis; corollis albis glabris ca. 6 mm. 
longis; tubo proprio gracili 3 mm. longo; faucibus turbinato-sub- 
campanulatis 2 mm. altis; dentibus limbi ovatis ca. 1.2 mm. longis 
apice recurvato-submucronatis; achaeniis gracilibus brunneis glabris 
ca. 3 mm. longis; pappi setis ca. 37 subcarneis sursum paullo incras- 
satis—CoLoMBIA: Dept. Magdalena: thicket on a ridge, Horqueta 
Mountain, alt. 2288 m., H. H. Smith, no. 2613 (rypE N. Y., phot. and 
fragm. Gr.); Las Nubes, alt. 1373 m., H. H. Smith, no. 632 (N. Y.). 

This species is transitional between §§ Globosae and Thyrsigerae. 
In habit it is closely similar to a plant collected on the island of St. 
Vincents among the Lesser Antilles by H. H. & G. W. Smith (no. 
1890), which however, differs in having slightly smaller heads some- 
what spicately ‘disposed on the short axis of the glomerule, also in 
having the stem essentially smooth and not hispid about the nodes. 

The plant of St. Vincents has been referred by Urban, Symb. Ant. 
v. 220 (1907), to M. Badieri DC., but seems in all probability distinct, 
the real M. Badiert having even the mature cauline leaves elliptic, de- 
cidedly fleshy, and not at all cordate. The Colombian plant here 
described is clearly distinct from both. Dr. Rusby’s specific name 
alludes, of course, to the conspicuous and in the type-sheet very sharp 
acumination of the leaves. 

M. (§ Thyrsigerae) Aristei, spec. nov., verisimiliter saltim aliquanto 
lignescens et scandens; caule tereti, 5 mm. vel ultra diametro medul- 

loso dense patenterque brunneo-tomentello; medulla alba; foliis 
oppositis Jate elliptico-ovatis obtusis cuspidatis basi rotundatis vel 
obtusis margine cuspidato-dentatis utrinque viridibus _ breviter 
praesertim in costa et veniis subferrugineo-hirsutis 6-7 cm. longis 
3.5-5.5 em. latis penniveniis; venis lateralibus majoribus 2-jugis; 
dentibus ca. 1 mm. altis 2-7 mm. inter se distantibus; petiolo subtereti 
dense ferrugineo-tomentoso 1.6-2 cm. longo; thyrso ovali ca. 1.5 dm. 
longo ca. 1 . crasso usque ad mediam partem foliaceo-bracteato 
ferrugineo- vel subpurpureo-tomentello; capitulis — sessilibus prope 
apices ramulorum glomeratis; involucri ca. 8.5 mm. longi squamis 
linearibus obtusis basi convexis ca. 1.5 mm. latis dorso tomentellis, 
pilis patentibus; corollis ut videtur flavescenti-albidis ca. 5.5 mm 
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longis; tubo proprio 1.5 mm. longo glabro; faucibus distincte ampliatis 
subeylindricis 4 mm. longis 2.56 mm. diametro sparse villosulis; 
dentibus limbi 1 mm. longis deltoideis dorso villosulis; achaeniis 
valde immaturis paullo puberulis ca. 4.3 mm. longis; pappi setis ca. 
40 flavescenti-albidis apice paullulo incrassatis——CoLomB1a: Pdramo 
de Guasca, 22 Dec. 1919, Bro. Ariste-Joseph, no. A480 (Gr.). 

This species with coarsely pubescent unlobed leaves, sessile heads, 

and the corolla-throat nearly twice as long as thick, obviously keys 
out near M. rufa Benth., which, however, has broadly ovate acumi- 

nate and deeply cordate leaves, smaller heads in a much more densely 
congested inflorescence, and other differences. 

§ Thyrsigerae) Buchtienii, spec. nov., ut videtur herbacea 
peg ignota) volubilis; caule primo hexagono crispe fulvo-tomentello 
maturitate subtereti fistuloso ca. 4 mm. vel ultra crasso; internodiis 
saepe 2 dm. vel ultra longitudine; foliis deltoideo-hastatis acuminatis 
undulato-denticulatis vel integriusculis basi subtruncatis vel patenter 
cordatis 5-6.5 em. longis 3.7-4.5 cm. latis submembranaceis a basi 
3(—5)-nerviis supra viridibus in nervis ferrugineo-tomentellis subtus 
molliter griseo-tomentellis; petiolo 2-3 em. longo gracili fulvo-to- 
mentello, pilis crispis; paniculis terminalibus et lateralibus 1.5-2.5 dm. 
longis 1-1.6 dm. crassis foliaceo-bracteatis sublaxis fulvo-tomentellis; 

pedicellis 2-5 mm. longis in summo bracteolatis; bracteolis lanceolatis 
acutis 2.5-3 mm. longis; involucri squamis brunneis 4.5 mm. longis 
0.8-1.6 mm. latis ciliolatis; corollis glabris gracilibus ca. 5 mm. longis; 
tubo proprio 3.5 mm. longo curvato; faucibus vix ullis; dentibus 

limbi lanceolatis acutis patentibus ca. 1.5 mm. longis; achaeniis 2.8 
mm. longis fusco-griseis glabris cum angulis pallidioribus; pappi setis 
ca. 40 subcarneis ca. 5 mm. longis vix scabratis—Bottv1a: Polo-Polo 
near Coroico in Prov. Nor Yungas, alt. 1100 m., Dr. Otto Buchtien, nos. 

3935 ee N. Y., phot. and fragm. Gr.) and 3936 (N. Y.,phot. Gr.). 
M. (§ @ bosse) desmocephala, spec. nov., volubilis; caule sub- 

tereti post co et ic ae eh Sa atropurpureo minute 
granulato lignescente fistuloso; foliis ovato-oblongis caudato-acu- 

minatis integris anguste ad marginem revolutis utrinque glabris 

subtus pallidioribus fere a basi pinnatim 5-nervatis basi rotundatis 
10-15 cm. longis 5-7.5 em. latis; petiolo 24.5 em. longo; panicula 
terminali magna composita pyramidali; capitulis ca. 8 mm. longis 
arcte sessilibus in glomerulos subglobosos (ca. 2 cm. diametro) aggre- 
gatis; bracteolis ovatis obtusis ca. 2 mm. longis griseo-puberulis; 
involucri squamis oblongis viridi- vel brunneo-stramineis apice 

’ rotundatis dorso pulverulenti-puberulis tenuiter striatulis; corollis 
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4-5 mm. longis; tubo proprio gracili 2 mm. longo; faucibus anguste 
campanulatis 1.2 mm. altis; limbi dentibus lanceolato-oblongis 1.2 mm. 
longis obscure dorso granulatis; achaeniis atrobrunneis ca. 3.3 mm. 
longis in faciebus paullulo granulatis, angulis pallidioribus; pappi setis 
ca. 25, leviusculis sursum non incrassatis aetate carneo-subfulvis.—M. 
angularis Britton, Bull. Torr. Bot. Club, xix. 1 (1892), not H. & B— 
Boutvia: “near Yungas” [i. e. within or near the boundaries of the pro- 
vince so called], alt. 1220 m., Rusby, no. 1740 (N. Y., phot. and fragm. 

ti. 
§ Corymbosae) dictyophylla, spec. nov., fruticosa robusta 

volubilia; caule tereti 5 mm. vel ultra diametro fistuloso post exsic- 
cationem obscure striatulo tomentello scabriusculo; indumento brevi 
patente denso recto hinc pallido hinc atropurpureo; internodiis usque 
ad 1 dm. longis; foliis ovatis subacuminatis undulato-denticulatis 
basi rotundatis vel vix in petiolum subdecurrentibus crassiusculis 
firmiusculis penniveniis supra argute scabris subtus tomentellis et 
conspicuiter reticulatis 1-2 dm. longis 6-14 em. latis; venis lateralibus 
ca. 3-jugis ab costa infra mediam partem orientibus; venis venulisque 
prominentibus; petiolis 1.5-3(-4) em. longis basi a linea tumida 
transverse conjunctis ; corymbis compositis valde convexis pedun- 
culatis saepissime in axillis supremis alternis; foliis supremis ovato- 
rhombeis utroque acutis; bracteis lnnieuolndodiasaiibua: capitulis ca. 
1 cm. longis sessilibus ternis; involucri squamis rigidulis oblongis dorso 
convexis praecipue apicem rotundatum versus brunneo-tomentellis 

et cum glandulis sessilibus conspersis; corollis pallide flavidis extus 
glandulosis; tubo proprio 3 mm. longo gradatim in fauces ca. 3 mm. 
longas turbinato-subcylindricas dilatato; dentibus limbi vix 0.7-0.9 
mm. longis; achaeniis 3.5-4 mm. longis griseis in faciebus leviter 
granulatis; pappi setis ca. 65 albidis—CoLomsia: shrubby vine with 
cream-yellow flowers, in forest, alt. 1300-1800 m., Dept. Huila, on 
Cordillera Oriental east of Neiva, Rusby & Pennell, no. 1004 (N. Y 
phot. and fragm. Gr. 
This species differs teete M. guaco HBK. in its much thicker promi- 

nently reticulated leaves with blade more rounded at the base and 
scarcely at. all decurrent upon the relatively much shorter petiole. 
From M. latifolia J. E. Sm. and M. parviflora (Aubl.) Karst it differs 
in its far greater pubescence and much shorter corolla-teeth. The 
Peruvian M. speciosa DC. must be of somewhat similar habit, but is 
described as having petioles 2 inches in length, that is, fully one-third 
as long as the blade, while here they are both actually and relatively 
shorter. If, as seems probable, M. speciosa is represented by Cook 
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& Gilbert’s no. 947,it has corolla-teeth of much greater length than 

those of the Colombian plant here described. 

M. (§ Thyrsigerae) eucosma, spec. nov., gracilis glaberrima paullo 

lignescens; caule tereti a cortice griseo-brunneo obtecto; ramis ad- 

scendentibus teretibus post exsiccationem sulcato-costulatis purpureo- 

brunneis; internodiis usque ad 1 dm. longis; foliis elliptico-ovatis ad 

apicem subcuspidatum obtusum acuminatis integris basi paullo 

acutatis 7-9 cm. longis 3.54.5 em. latis coriaceis a basi 5(-7)-nervatis 

utrinque glaberrimis sublucidis pulcherrime reticulatis; petiolo gracili 

flexuoso purpureo glabro ca. 2 em. longo; paniculis terminalibus 3 dm. 

longis 1-1.5 dm. diametro foliaceo-bracteatis; bracteolis ovato- 

lanceolatis ciliolatis ca. 1.5 mm. longis; capitulis ca. 5-6 mm. longis 

breviter pedicellatis; involucri squamis oblongis obtusis brunnescenti- 

substramineis 3.5 mm. longis basi aliquid angustatis calloso-incrassatis 

_ et paullo connatis apicem versus obscure puberulis; corollis ca. 3.5 mm. 

longis glabris; tubo proprio ca. 1 mm. longo; faucibus distincte ampli- 

atis subylindricis ca. 2 mm. longis; limbi dentibus ca. 0.6 mm. longis; 

achaeniis pallidis 2.7 mm. longis paullo inter costas puberulis; pappi 

setis ca. 50 capillaribus albidis sursum hispidulis apicem versus non 

incrassatis—M. Lindbergit Britton, Bull. Torr. Bot. Club, xixcd 

(1892), not Bak.—Botrvia: Yungas, alt. 1830 m., Rusby, no. 1736 

(N. Y., phot. and fragm. Gr.). 

This Bolivian plant, while closely related to the Atlantic Brazilian 

M. Lindbergii, differs in many particulars. In the latter the leaves 

are somewhat more oblong-lanceolate, shorter-petioled, pinnately 

nerved, and decidedly lucid. On their upper surface the veins and 

veinlets are slightly depressed instead of being, as in M. eucosma, 

beautifully raised in a fine reticulation. M. eucosma may be readily 

distinguished by its prominent veinlets from the nearly related M. 

trinervig Hook. & Arn. From M. laevigata Sch.-Bip. (known to the 

writer only from character) it appears to be adequately separated by 

having conspicuously 5-nerved ovate-oblong leaves half as wide as 

long, instead of their being as in the Brazilian plant 3-nerved, oblong- 

lanceolate, and only about one-third as wide as long. 

. (§ Corymbosae) flaccida, spec. nov., gracilis volubilis invalida 

flaccida quasi aliquanto hydrophytica in caule (praecipue nodos 

versus) et in inflorescentia et in facie inferiore foliorum obscure 

strigillosa aliter glabra; caulibus subteretibus sulcato-costulatis ca. 

3 mm. diametro herbaceis; internodiis 8-12 cm. longis; ramis flagelli- 

formibus flexuosis perelongatis vix 1 mm. crassis; foliis caulinis 

lanceolatis caudato-acuminatis undulatis vel integris basi rotundatis 
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6-8 cm. longis 1.7-2.6 cm. latis tenuiter membranaceis subtrans- 
lucentibus utrinque viridibus fere a basi 3(—7)-nervatis; petiolo gracili 
ca. 17 mm. longo; foliis rameis lanceolatis multo minoribus 1—2 cm. 

longis 2-7 mm. latis; inflorescentiis axillaribus trichotomis foliaceo- 
bracteatis 6-8 cm. diametro; pedunculis ca. 7 cm. longis compressis; 

bracteis lanceolatis 1-1.5 cm. longis; bracteolis similibus saepe 
capitula superantibus; pedicellis angulatis 1-2 mm. longis; capitulis 
ca. 8.5 mm. longis; involucri squamis oblongis acutis tenuibus viridibus 
striatulis 8 mm. longis 1.7 mm. latis;corollis (immaturis) 4mm. longis 
glabris; tubo proprio 1.5 mm. longo; faucibus vix 1 mm. longis; denti- 

bus limbi lanceolato-oblongis 1.5 mm. longis; achaentis (valde im- 
maturis) glabris ca. 4 mm. longis; pappi setis ca. 32 sordido-carneis.— 
Boutvia: Polo-Polo near Coroico, Prov. Nor Yungas, alt. 1100 m., 
Oct. and Nov. 1912, Dr. Otto Buchtien, no. 3951 (N. Y., phot. Gr.). 
M. GracriPEs Robinson, Contrib. Gray Herb. n. ser. Ixi. 15 (1920). . 

This species from northern Venezuela was founded upon the material 
of Fendler’s no. 2348 in the Gray Herbarium. Subsequently exam- 
ined material of the same number from the Missouri Botanical Garden, 
while corresponding in essentials so closely as to be surely conspecific, 
shows some unsuspected variation. Thus its cauline leaves are 
of larger size, being as much as 13 cm. long and 9 cm. wide, and have 
on one or both sides a bluntish angle or spreading short lobe. In 
texture and otherrespects they are closely like the specimen of 2348 in 

. the Gray Herbarium and their differences may be attributed to mere 
individual variation. 
M. auaco H. & B. Pl. Aeq. ii. 84, t. 105 (1809). This species is not 

included in Grisebach’s Flora of the British West Indies, nor in 
Urban’s detailed treatment of the West Indian Mikanias (Symb., 
212-233), andits occurrence does not appear to have been established 
on any of these islands. It is true, Descourtilz, Fl. Ant. ed. 2, iii 
211, t. 197 (1833),mentions M. guaco as naturalized and frequently 
met with in the Antilles. His statements, however, were so vague 
and his plate so unconvincing that subsequent writers have hesitated 
to accept his authority on a point so technical, for there are in the 
West Indies several Mikanias bearing locally the same vernacular 
name “guaco” and of such similar habit that they would have been 
readily classed with it by a writer of Descourtilz’s period, particularly 
if his interest in it was medical rather than botanical. It seems there- 
fore worthy of record that a specimen recently examined from Trinidad 
appears certainly to be the true South American M. guaco H. & B., 
agreeing in all essentials with material from Colombia, the Guianas, 
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etc. This plant was kindly lent at the suggestion of Dr. N. L. Britton 
by the Director of the Trinidad Botanic Gardens. The label bears the 
number 2019 andreads “Mikanialatifolia Sm. Road to Bonaventure. 
5 January 1866.’’ Unfortunately the collector is not mentioned. 
While the plant is in the blackened and crumbling condition of 
material long stored in the tropics it still shows all characters need- 
ful for its identification, particularly the relatively short corolla-teeth 
and cuneate decurrence of the leaf on the petiole which distinguish it 
from M. latifolia, and the sessile ternate heads, which keep it out of M. 
— Griseb. 

(§ Thyrsigerae) Holwayana, spec. nov., verisimiliter alte 
mac, et fortasse aliquanto molliter lignescens; caulibus subtereti- 
bus fistulosis (post exsiccationem) suleato-striatis dense tenuiterque 
puberulis denique glabratis, pilis brevissimis patentibus monili- 
formibus fulvo-purpureis; internodiis 4-10 cm. longis vel ultra; foliis 
late ovatis acuminatis obscure cuspidato-denticulatis vel -undulatis 
Jato sinu rotundato cordatis sed ad insertionem petioli saepius treviter 
acuminatis tenuiter membranaceis supra viridibus puberulis (praecipue 
in nervis) ima a basi vel paullo supra basin 3-5- nerviis subtus albes- 
cente tomentellis juventate plus minusve purpureo-tinctis 7-16 cm. 
longis 5-14 em. latis; nervis et venis principibus purpureo-brunneis; 
petiolo usque ad 3m: longo obscure puberulo fusco-brunneo; foliis 
supremis vix cordatis vel subtruncatis vel etiam basi rotundatis; 
paniculis terminalibus et lateralibus magnis 4-5 dm. altis 2.5-3 dm. 
diametro pyramidalibus oppositirameis laxiusculis; partialibus pedun- 
culatis ca. 1 dm. longis et crassis; pedicellis 1.5-3 mm. longis; bracteola 
saepius in summo pedicelli subherbacea lanceolato-lineari acuta 
4 mm. longa; capitulis 1 cm. longis; involucri squamis obovato- 
oblongis apice rotundatis tenuibus breviter ciliolatis 6.5 mm. longis 
2 mm. latis; corolJis albis glabris ca. 6 mm. longis, tubo proprio 
cylindrico ca. 3.5 mm. longo, faucibus brevissimis; dentibus limbis 
ovatis acutiusculis ca. 2.2 mm. longis patentibus; achaeniis (im- 
maturis) glabris 3.5 mm. longis; pappi setis ca. 50 albis tenuibus 
apice non incrassatis—Ecuapbor: Huigra, Prov. Chimborazo, Aug. 
5, 1920, Prof. & Mrs. E. W. D. Holway (Gr., N. Y., U.S.). 

It is a pleasure to dedicate this beautiful and well marked species to 
its discoverers, Professor and Mrs. Holway of the University of 
Minnesota, who have travelled widely in the American tropics in 
search of parasitic fungi, but who incidentally have done much to 
eo knowledge of the flowering plants. 
M. (§ Thyrsigerae spec. nov., Siistalaadbiber volubilis plus 
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minusve lignescens; ramis subteretibus brunneis juventate crispe 
puberulis mox glabratis post exsiccationem pluricostulatis; foliis 
anguste deltoideo-ovatis subintegris a basi subtruncata ad apicem 
acuminatum gradatim angustatis 5-7 cm. longis 2.5-3.7 em. latis in 
latere utroque paullo uniangulatis fere a basi 5(—7)-nervatis mem- 
branaceis supra viridibus sparse pubentibus subtus griseo-tomentellis: 
petiolis gracilibus 1.5-2 em. longis, eis ejusdem jugi basi anno prom- 
inente transverso tomentello conjunctis; paniculis terminalibus 
conicis oppositirameis modice laxis foliaceo-bracteatis ca. 2 dm. vel 
ultra longis et 1 dm. crassis crispe puberulis; pedicellis 0.5-2 mm. 
longis; capitulis ca. 9.5 mm. longis; bracteola in summo pedicelli 
lineari puberula ca. 3.2 mm. longa; involucri squamis oblongis obtusis 
ca. 5 mm. longis et 2 mm. latis substramineis dorso paullo puberulis 
obscure striatulis; corollis ca. 5.8 mm. longis glabris ut videtur albis; 
tubo proprio 2.4 mm. longo; faucibus vix ullis 0.8 mm longis; dentibus 
lanceolatis 1.8 mm. longis 1 mm. latis; achaeniis immaturis 3.2 mm. 
longis; pappi setis ca. 50 flavescenti-albidis barbellatis apicem versus 
paullulo incrassatis——Prru: Chachapoyas, Mathews (K., phot. and 
fragm. Gr.). 

M. (§ Corymbosae) jamaicensis, spec. nov., fruticosa ut videtur 
volubilis; caulibus (ramisve) teretibus lignescentibus juventate dense 

striato-rugulosis; foliis (supremis tantum visis) ovatis integris basi 
subtruncatis crassiusculis 3-4.2 em. longis 2.4-3.4 em. latis supra 
sordide tomentellis subtus pallidioribus crebre reticulatis breviter 
denseque fulvido-tomentosis fere a basi triplinerviis; petiolo fulvo- 
tomentoso 1.5 cm. longo; corymbis in ramis brevibus gestis 5-9 em. 
diametro valde convexis densiusculis fulvo-tomentosis; bracteis 
ovatis petiolatis; bracteolis anguste lanceolato-oblongis vel linearibus; 
pedicellis 1-5.5 mm. longis; capitulis ca. 13 mm. longis; involucri 
squamis obtusis ca. 9 mm. longis rigidiusculis, exterioribus oblongis 
2.7 mm. latis dorso dense fulvo-tomentosis, interioribus (costa media 
tomentosa excepta) glabriusculis obovatis 3 mm. latis; corollae tubo 
proprio 2 mm. longo paullo glanduloso; faucibus anguste campanu- 
latis ca. 2 mm. longis; dentibus limbi lanceolato-oblongis obtusius- 
culis; achaeniis gracilibus 5 mm. longis glandulari-granulosis; pappi 
setis ca. 67 capillaribus aetate sordide carneis apicem versus non 
incrassatis vix scabridis——Typer, a specimen belonging to the herba- 
rium of the Royal Gardens at Kew and bearing the memoranda: 
“J. P. 984” and “From the Jamaica Botanical Department, May, 
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1898.’ Also a further note signed by R. A. Rolfe which reads: “J. P. 

984 and 1020 represent a species of Mikania, but I do not match it 
with anything in the genus at Kew. It may be undescribed. I 

suppose it is indigenous.’”’ To this is added in pencil “Certainly D. 

M.” 
From Mr. A. B. Rendle of the British Museum, it has been learned 

that “J. P.” stands for Jamaica Plants and “D. M.”’ for Sir Daniel 

Morris, formerly director of the Jamaica Botanic Garden, under whose 

supervision extensive collections were made. There is at the British 
Museum a partial list of these plants and this, as Mr. Rendle informs 

me, indicates that “J. P. 984” was collected at “Claverly Cottage,” 

a place on the north side of the Blue Mountains, while for “J. P. 

1020” no locality is assigned. 
If placed by the key to the West Indian species of Mzkania given 

by Urban, Symb. v. 212 (1907) this species would appear to fall near 

M. rotunda Griseb. from which, however, it differs in its larger heads, 
eee! longer corolla-teeth, tomentose leaves, etc 

. (§ Corymbosae) Joergensenii, spec. nov., volubilias caule hexa- 

gono inter angulis striato-costulato ut aditus herbaceo juventate 

puberulo mox glabrescente 2-3 mm. crasso; internodiis 1.5-2 dm. 

longis flexuosis; foliis elongato-ovatis attenuatis 9-11 cm. longis 4-6 

cm. latis membranaceis utrinque viridibus puberulo-scabridulis subtus 

paullo pallidioribus fere circum totam marginem conspicuiter argu- 

teque dentatis ima a basi 5(—7)-nervatis sinu profundo inter lobos 

rotundatos cordatis; dentibus utroque latere ca. 40-50 divaricatim 

patentibus 3-5mm. inter se distantibus saepe altioribus quam latis 

acutiusculis apice obscure callosis; pseudo-stipulis foliaceis conspicuis 

fere ad basin partitis; segmentis lanceolatis 10-12 mm. longis; co- 

rymbis (immaturis) glomeruliformibus ramos ramulosque termi- 

nantibus 2—3.5 em. diametro; capitulis ca. 9 mm. longis; involucri 

squamis oblanceolato-oblongis 7-8 mm. longis gents, exterioribus 

subherbaceis dorso crispe puberulis ca. 1.8 mm. latis, interioribus 2.4 

mm. latis media parte herbacea puberula excepta subglabris sub- 

stramineis aliquid diaphanis; corolla ca. 6 mm. longa (statu juvenile) 

glabra; tubo proprio 2.5 mm. longo; faucibus subcylindricis ca. 2.5 

mm. longis; dentibus limbi lanceolato-ovatis subacutis 1.2 mm. longis; 

nectario ad styli basin cylindrico alto fuscescente; achaeniis glabris 
(valde immaturis) 2 mm. longis deorsum decrescentibus; pappi setis 

ca. 75 flavescenti-albidis vix scabratis sursum non incrassatis.— 

ARGENTINA: Dept. Andalgalé: Prov.Catamarca: Comin Andalgala, 

6 Nov. 1915, Pedro Jérgensen, no. 1088 (tyPxE, in herbarium of Mis- 
souri Botanical Garden, phot. Gr.). 
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This plant, labelled “TZoconte blanca” and distributed as M. 

scandens, is striking by reason of the unusual nature of the leaf- 

toothing, which begins almost at the insertion of the petiole and runs 

nearly to the slender acuminate apex, the teeth being sharp, rather 

narrower than long, and radially divergent, thus giving the plant an 

unusual appearance in a group where the leaves are prevailingly 

crenate-serrate or -dentate. It is a pleasure to name this interesting 

plant for the discoverer who by his extensive collecting in various 

parts of the Argentine Republic has done much to increase the know- 

ledge both of the plants and insects of that country. 
M. (§ Corymbosae) Johnstonii, spec. nov., fruticosa volubilis; 

ramulis hexagonis puberulis; caulibus teretibus brunneis glabris 

lucidis fistulosis; internodiis usque ad 2.6 dm. longis; foliis ovato- 

suborbicularibus breviter acutatis vel aliquando argute acuminatis 

subintegris margine revolutis basi rotundatis vel paullo acutatis 5-11 

em. vel ultra longis 3.5-7 em. latis subcoriaceis a puncto valde supra 

basin triplinerviis supra glabris lucidulis plus minusve bullatis subtus 

dense brevissimeque olivaceo-tomentellis; petiolis 2-4 cm. longis, eis 

ejusdem jugi a linea prominulente circum nodum tumidum con- 

junctis; corymbis laxiusculis trichotomis; pedicellis 2-5 mm. longis 

apice bracteolatis; bracteolis oblanceolatis subpetiolatis; capitulis 

1 cm. longis; involucri squamis anguste oblongis obtusiusculis dorso 

tomentellis ca. 8 mm. longis; corollis ca. 6.5 mm. longis glabris; tubo 
proprio gracili cylindrico 2 mm. longo; faucibus brevibus vix 1 mm. 

aequantibus abrupte dilatatis; dentibus limbi lanceolatis acutis 3.5 

mm. longis; achaeniis gracilibus deorsum attenuatis griseo-brunneis 

paullo glandulosis 5 mm. longis; pappi setis ca. 65 albidis vel pallide 
carneis—M. amara J. R. Johnston, Proc. Bost. Soc. Nat. Hist. xxxiv. 

267 (1909), not Willd ——VENeEzvELA: Margarita Island, en route from 
El Valle to Juan Griego, 12-15 Aug. 1903, J. R. Johnston, no. 104 
(Gr.). 

Persistent effort has thus far failed to place this plant satisfactorily 

in any hitherto described species: From i. ‘parviflora (Aubl. ) Karst 

and M. latifolia J. E. Sm. of it 

manifestly in its pedicelled nas somewhat longer petioles, and 

tomentellous under surface of the leaves; from M. oopetala Urb. by its 
pedicelled heads, lanceolate corolla-teeth, and relatively shorter 

corolla-tube; and from M. rotunda Griseb by its hexagonal branches, 
the pubescence of its leaves, and its longer corolla teeth. It is a 
pleasure to dedicate this species to its discoverer, Mr. John Robert 
Johnston, who diligently explored Margarita Island and published an 

‘admirable flora of it. 
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M. terostacuya Benth. Pl. Hartw. 201 (1845). This species was 

in its original diagnosis misleadingly described as “undique glaber- 

rima.”” Some years ago in reply to an inquiry addressed to the Kew 

Herbarium Dr. Otto Stapf informed the writer that the type-specimens 

of this species were not in reality so smooth as implied by the expres- 

sion in question, but were rather to be described as “parce puberula 

vel subglabra.”” As a much more pubescent form has now been found 

the following distinction may be recorded: 
Forma a. typica, parce puberula vel subglabra.—CoLomsta, 

Panama, GUATEMALA, and British HONDURAS. - 

Forma 8. irrasa, forma nova, f. typicae omnibus simillima sed 

differt pubescentia multo copiosiore; caulibus et petiolis et praesertim 

axe ramisque inflorescentiae fulvido-tomentosis.—Ecuapor: Cusa- 

tagua, vicinity of Ambato, Prov. Tungurahua, A. Pachano, no. 201 

(U.S.). While seemingly but a form of M. letostachya this may per- 

haps have been the plant described by the late Prof. Hieronymus as 

his M. Sodiroi of which no material has been seen by the writer. 

Hieronymus distinguished his species with some care from M. fragrans 

Klatt, although the latter differs at first glance on account of its 

pedicelled heads, thicker leaves pointed at the base, ete. It would 

have been much more to the purpose had he given some intimation 

how his species was to be distinguished from M. leiostachya with 

which it appears to agree in all described points other than pubescence. 

M. (sCorymbosae) loretensis, spec. nov., gracilis volubilis; caule 

tereti purpureo medulloso; internodiis usque ad 12 em. vel ultra 

longitudine; foliis ovatis acutis vel acuminatis chartaceo-subcoriaceis 

subintegris 6-8 cm. longis 3.5-4.5 em. latis basi rotundatis supra 

viridibus pulverulentis vel glabriusculis delicatule reticulatis subtus 

vix pallidioribus prominulenter reticulatis pinnatim 5-nervatis; 

nervorum jugo infimo ca. 2 mm. et Jugo secundo ca. 1 em. supra basin 

orientibus; petiolo tereti purpureo puberulo 1 cm. longo; corymbis 

convexis compositis 3-12 cm. diametro conjunctim paniculam laxam 

elongatam folioso-bracteatam formantibus; capitulis 8 mm. longis, ad 

apices ramorum ultimorum sessilibus et plerisque ternatim glomer- 

atis; bracteolis spatulato-ellipticis petiolatis 3.5 mm. longis; involucri 

oblongis obtusis 6.6-8 mm. longis firmiusculis dorso glabriusculis 

basi conspicuiter tumido-callosis; corollis albidis glabris; tubo proprio 

2-2.2 mm. longo; faucibus cylindricis 2.3-2.5 mm. longis; dentibus 

limbi ca. 0.5 mm. longis deltoideis; achaentis ca. 2.5 mm. longis; pappi 

setis ca. 50 carneis apice non incrassatis——Prru: Dept. Loreto, at 

Iquitos, E. Ule, no. 6238 (K., phot. Gr.). 
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M. (§ Spiciformes) oreopola, spec. nov., gracilis volubilis; caulibus 

subhexagonis costulatis puberulis fistulosis; internodiis usque ad 12 

cm. longis; foliis ellipticis vel subrhombeo-ovatis longe acuminatis 

obscure denticulatis 9-11 em. longis; 4.5-5.5 cm. latis basi obtuse 

angustatis chartaceo-membranaceis paullo supra basin 5-nervatis 

utrinque subglabris; nervis inter se per venas numerosas transversas 

(ut apud folia Melastomacearum) conjunctis; paniculis (vel partialibus 

in inflorescentia maxima composita) oppositis pedunculatis pyrami- 

datis ca. 14 cm. longis et crassis; ramis valde patentibus fere a basi 

laxe capituliferis; capitulis arcte sessilibus alternis vel oppositis ca. 

5 mm. longis; bracteola minima lanceolata ca. 0.7 mm. longa; involucri 

squamis oblongis 2.6-3 mm. longis 0.8 mm. latis apice rotundatis 

dorso minute scabratis basi paullo callosis; corollis 2.5-3 mm. longis; 

tubo proprio ca. 1.3 mm. longo glandulari-granulato; faucibus turbi- 

nato-subcylindricis ca. 1 mm. longis; dentibus limbi deltoideis brevibus 

ca. 0.4 mm. longis; achaeniis maturis fusco-griseis 2.5 mm. longis 

deorsum paullo decrescentibus glabris cum angulis pallidioribus; pappi 

setis ca. 40 plerisque ca. 2.7 mm. longis ad apicem vix vel omnino non 

incrassatis—PeErRv: St. Gavan (or Zavan?), in the mountains, July, 

1852, Lechler, no. 2315 (K., phot. and fragm. Gr.). 

This species rather closely resembles M. Jelskii Hieron. and a close 

comparison of the two is hampered by the fact that while M. Jelski 

in the Gray Herbarium is represented only by a portion of a somewhat 

immature inflorescence, the available material of Lechler’s plant is 

past anthesis. However, there are a number of small differences 

which seem to preclude the likelihood that these plants when better 

known will prove conspecific. For instance, in M. Jelskii the still im- 

mature corolla is no less than 4.2 mm. long, while in M. oreopola it is 

from 2.7 to at most 3 mm. in length even at full maturity; in M. Jelskic 

the foliaceous bracts are rounded at base and are pinnately 5-nerved, 

the second pair of lateral nerves leaving the midrib fully 1 cm. above 

the base, while in the plant of Lechler the corresponding bracts are 

smaller, somewhat narrowed to the base and five-ribbed almost from 

the base; in M. Jelskii the the heads are perceptibly though shortly 

pedicelled, while in M. oreopola they are closely sessile. Furthermore 

the inflorescence and involucral scales in M. Jelskit are very pubes- 

cent. M. oreopolais also closely related to the Brazilian M. amazonica 

Bak. and M. nigricans Gardn. but differs from both in its longer pet- 

ioles, more acuminate leaves, exserted veins, and yellowish-white in- 

stead of deeply pink pappus. 
M. parvirtora (Aubl.) Karst. Deutsche Fl. 1061 (1883). This 
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species, first described by Aublet, Pl. Guian. ii. 797, t. 315 (1775), 
under the singularly inept name of Eupatorium parviflorum, is 
nomenclatorially the oldest of a very difficult group of closely related 
plants with rather large closely sessile ternately disposed heads. 

These species are in several cases widely separated geographically 

and their differences have thus far not been very clearly brought out 

by their often scarcely contrasting descriptions. With the aid of 

photographs, fragments, and notes, kindly supplied by Messrs. B. D. 

Jackson, Rendle, and Lecomte, it has been possible to arrive at a 

pretty clear idea of the elements of the group andit is believed that the 

following key will furnish a fairly accurate working hypothesis in 

their separation. 

a. Sa gen one quarter to about one half as long as the 

b. Leaves membranceous, ovate, conspicuously cuneate- 
decurrent on the long petiole... F.iiee ccd eset beet aes M. guaco. 

b. Leaves somew ah bs rigid in texture, not decurrent 

on the short pet 
c. Leaf-blade broadly elliptical or ovate, at base round- 

ed, acutish, or shortly and abruptly 
acu ‘ 

d. Upper surface of 1 d sharply scabrous 

pubescent: Colonabiins «25 5.50 isis sd vss dete M. dictyophylla. 

d. beh nik Lalas vel ably with a fine prominulent os 
eC ee ns uh Nee ages yamaha EE On M. Tafallana. 

e Leaf-blade lance-oblong, attenuate to each end; Dutch 

pate i Jes Sega ees ee agence as an eee M.. stipitata. 

a. Corolla-teeth i or exceeding the throat e. 
m. long, conspicuously winged toward the : 

mit “is Zoe i of M. guaco; Peru and Bolivia...... M. speciosa. 

e. Petioles mostly short (1-2.5 cm. in length) or if longer 

not lige ly wing 
t. cence distinctly ‘corymbose, the these com- 

un and 

g: y ona broadly elliptical, chartaceo-subco: 

merely acutish; corolla- teeth but little an sti \ 

the throat; Freneh Guus. a M. parviflora. 

g. Leaves broadly ovate, submembranaceous, acumi- 

nate; corolla-teeth lance-oblong, much exceeding 

the short ; Lesser An 
f. Inflorescence subthyrsoid, the pier 8 disposed i wee a 

somewhat elongated panicle; leaves tomentellous 
ase h. 

h. Corolla-teeth ovate, not much exceeding the cam- 

te throat; involucral scales not bbous at 

achenes deg th ribs prominulent but some- 

what double; 
h. ie A i eiesahions: pork than twice as long 

oo throat; involucral scales gibbous-subcal- 

base; achenes 5 Grhen as mature) chan- ee 

elle oe ate od Ghe ABIOR:.... 2... -+--< M. trinitaria. 
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M. (§ Corymbosae) pycnadenia, spec. nov., herbacea volubilis 

ramosa; ramis teretibus fulvo-tomentellis folicais’ internodiis nunc 

10-12 cm. nunc vix 1,cm. longis; foliis ovatis acuminatis integriusculis 

obscure remoteque elandulari-denticulatis basi rotundatis margine 

revolutis 3-6 cm. longis 1.8—2.8 cm. latis fere a basi 5-nervatis cras- 

siusculis firmis duris supra viridibus opacis minutissime puberulis 

subtus prominenter reticulatis paullo pallidioribus pubescentibus et 

cum punctis glandularibus minutis rubro-aureis numerosissimis; 

petiolo tereti ca. 4 mm. longo fulvo-tomentello; corymbis convexis 

compositis trichotomis 4-8 cm. diametro, particularibus densis con- 

spicue bracteatis; bracteis ovatis foliaceis sessilibus ca. 8 mm. longis; 

bracteolis similibus sed minoribus; capitulis sessilibus plerisque ternis; 

involucri squamis anguste ite pceke Spee rotundatis firmiusculis dorso 
m. longis et 1.4mm. latis; corol- 

lis ca. 4.5 5 mm. longis: tubo proprio primo vix a faucibus subinfundi- 

buliformibus differentiato; dentibus limbi late deltoideis 0.5 mm. long- 

is obscure hispidulis; achaeniis ca. 4.3 mm. longis pallidis puberulis; 

pappi setis usque ad 65 fulvis——PErRv: in the mountains of Tarapoto, 

Spruce (K., phot. and fragm. Gr.). — 
M. (§ Thyrsigerae) Rusbyi, spec. nov., volubilis paullo lignescens; 

caule tereti usque 5 mm. vel ultra Cisaligdiie dense fulvo-tomentoso 
post exsiccationem pluricostulato; medulla alba; internodiis 7-12 cm. 

vel ultra longitudine; foliis ovatis 11-17 cm. longis 5-9 em. latis sub- 

membranaceis gradatim acutatis vel acuminatis integris vel obscure 

remoteque cuspidato-denticulatis (dentibus ca. 0.2 mm. altis inter se 

ca. 1 em. distantibus) supra viridibus pubescentibus (pilis tenuissimis 
vo-tomentosis basi cordatis 

vel (apud folia suprema) rotundatis pannatin 5-nervatis; nervis 

jugi secundi supra basin 9-15 mm. a costa media divergentibus; peti- 

olo tereti fulvo-tomentoso 2-3 cm. longo; panicula terminali 2.5—-4 dm 

longo 9-15 cm. crassitudine tomentosa; bracteis primariis foliaceis, 

eis superiorum ordinum multo reductis lanceolato-linearibus, ultimis 
(sub involucris) subulatis vix 2 mm. longis; ramis ramulisque in- 

mene curvatis vel flexuosis gracilibus; capitulis ca. 1 cm. longis 

subcymoso-dispositis; pedicellis 1-5 mm. longis; involucri squamis 
inte Mlipticte apice rotundatis 5 mm. longis 2.5 mm. latis dorso 
fulvo-tomentosis; corollis 5-6 mm. longis extus parce hirtis; tubo 
proprio gracili 2 mm. longo; faucibus campanulatis 3 mm. altis; 
dentibus limbi deltoideis ca. 0.8 mm. longis apicem versus hispidulis; 
achaeniis brunneis 4 mm. longis deorsum decrescentibus glabris; pappi 
setis ca. 30 flavescenti-albidis scabridulis sursum paullulo incrassatis 
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apice vero attenuatis—M. rufa Britton, Bull. Torr. Bot. Club, xix. 

2 (1892), not Benth—Botivia: Prov. Nor Yungas: Unduavi, alt. 

2440 m., Oct. 1885, Rusby, no. 1737 (type, N. Y., phot. and fragm. 

Gr.); at saine locality, Nov. 1900, alt. 3300 m., Buchtien, no. 3044 

IN Yd: 
This plant now known from two specimens, both secured near 

Unduavi, is certainly distinct from the Colombian M. rufa Benth., 

which has more broadly ovate leaves of much firmer texture, smaller 

and much denser panicles, and sessile heads. It is a pleasure to asso- 

ciate with this species the name of its discoverer who by untiring 

efforts has done much to increase the knowledge of several South 

American floras. 
M. (§ Corymbosae) Schultzii, spec. nov., volubilis vix lignescens; 

caule tereti suleato-costulato brunneo primo fulvido-tomentello 

praecipue nodos versus deinde subglabrato usque ad 5 mm. vel ultra 

diametro; internodiis 3-17 em. longis; foliis ovatis acuminatis grosse 

crenato-serratis (dentibus aliquando 4-5 mm. altis et 5 mm. vel ultra 

basi latis) cordatis membranaceis utrinque viridibus et puberulis 

4-12 em. longis 3-6 em. latis a basi 3(-5)-nervatis; petiolo 2-3 cm. 

longo gracili fulvo-tomentello; corymbis convexis conjunctim in- 

florescentiam compositam maturitate planiusculam formantibus; axe 

centrali subracemiforme et conspicue bracteato; pedicellis filiformibus 

3-10 mm. longis; involucri squamis oblongis apice rotundatis 5 mm. 

longis; corollis ca. 4 mm. longis; tubo proprio 2 mm. longo cum 

glandulis sessilibus munito; faucibus campanulatis ca. 0.9 mm. altis; 

dentibus limbi lanceolatis ca. 1.3 mm. longis acutiusculis dorso granu- 

-latis; achaeniis fusco-brunneis glabris deorsum attenuatis 1.8 mm. 

longis; pappi setis ca. 40 paullulo sursum incrassatis sordido-albis 

aetate carneis—M. boliviensis Sch.-Bip. Bull. Bot. Soc. Fr. xii. 82 

(1865), nomen nudum, & Linnaea, xxxiv. 535 (1865-66), also without 

‘descrip., not Lingelsheim. Waélloughbya scandens a form “near var. 

barbinervia”’ Rusby, Mem. Torr. Bot. Club, vi. 58 (1896).—Bottvta : 

Prov. Larecaja: in the upper (subalpine) part of the wooded region 

between Queliguaya and Chilieca, near Sorata, alt. 3200-3400 m., 

Mandon, no. 265 (type, Gr., N. Y.). Prov. Nor Yungas: in thickets, 

Unduavi, alt. 3300 m., Buchtien, no. 198 (N. Y.). 

M. (§ Globosae) Williamsii, spec. nov., volubilis paullo lignescens; 

caule tereti post exsiccationem suleato-pluricostulato atropurpureo 

nodos versus (praesertim in panicula) parce tomentello aliter glabrius- 

culo; foliis ovato-oblongis caudato-acuminatis integris margine 

anguste revolutis basi rotundatis sed ad insertionem petioli paullo 
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acutatis chartaceo-subcoriaceis 10-15 cm. longis 5-8 cm. latis min- 
utissime utrinque lepidotis pinnatim 5-nervatis; petiolis 2.5-3.5 em. 
longis, eis ejusdem jugi inter se per lineam hirtellam conjunctis; urs 
cula magna composita divaricatim ramosa; capitulis ca. 5 mm. lon 

sessilibus in glomerulos globosos (2.5 cm. diametro) aggregatis; invo- 
lucri squamis oblongis obtusis ca. 4 mm. longis dorso minute tomen- 
tellis; corollis ca. 4.5 mm. longis; tubo proprio gracili 1.8 mm. longo 
gradatim in fauces subfusiformes ca. 2.2 mm. longas ampliato; 
dentibus limbi brevibus vix 0.5 mm. longis; achaeniis 2.7 mm. longis 
fusco-brunneis in faciebus vix scabratis, angulis paullo pallidioribus; 
pappi setis ca. 35 distincte sursum incrassatis—Bo.ivia: Charo- 
pampa, Prov. Caupolican, Dept. La Paz, alt. 488 m., R. S. Williams, 
no. 696 (N. Y., phot. and fragm. Gr.). 

M. Williamsi belongs to a small group of rather nearly related but 
geographically scattered species forming the series to which the writer 
has applied the name Globosae. They are pretty readily distinguished 
from other members of the genus by having their heads nearly or 
quite sessile in globular paniculately disposed glomerules. In the 
following key may be found some of the more obvious differences be- 
tween the Andean members of this group and certain rather related 
species of other regions. Much more copious material is needed be- 
fore such a key can be based upon satisfactory characters. 

a. i ne pe bce about equalling the campanu- 
late throat: Boliving =. op 2 a M. desmocephala. 

a. Corella-tecth deltoid to ovate-l lat h shorter than 
the turbinate or fusiform throa 

b. Bractlets obovate or wiveieed deltoid, truncate or even 
ate = at the summit; leaves coriaceous, undulate- 

Re ee M. glebosa. 
b. Bractlets elliptie- vate to ligulate or ee 

d usish or even acutish at t. 
¢. poems ov: eciie euspidate-denticulate mem- 

branaceous; northern Colombia.................... M. globifera. 
c. Leaves broadly elliptical, peicauacsos, crenate- 

serrate; southern Colombia. .::.........+.2...: multinervia. 
c. Leaves entire, narrowly revolute at the edge, charta- 

ceous to coriaceous d. 
d. Leaves firmly coriaceous, the closely netted veins 

exserted from both surfa ares; Masih. 99 5500s. M. smilacina. 
d. Leaves strongly rugose, the veins depressed above 

and ——— cogent: the lower surface pubes- 
een Comte Ra eos ase LS M. Tonduzii. 

d. — ne ee pasiee r with conspicuously ex- 
ins, the wee surface glabrous but 

minutely papillose e 
e. Axis of glomerule perceptibly ee at tip; glom- 

ei a about 2.5 cm. in diameter; branchlets of 
panicle tomentellous; leaves phthavel y nerved 
(secon nd pair of nerves often n as much as 1.5 em. 
above ‘the base); Bolivia... 630 25. ee. M. Williamsii. 
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e. Axis of glomerule simple, perceptibly elongated; 
glomerules 1.5-1.8 cm. in diameter; branchlets 

brous; leaves nerved from the base; Brazil. . Mu . confertissima 

Of this group appear to be also M. elliptica DC., M. laevigata Sch.- 
Bip., M. microlepis Bak., and M. pilosa Bak. of Brazil, as well as M. 
brachycarpa Urb. and M. Badiert DC. of the West Indies. 

II. THE MIKANIAS OF NORTHERN AND WESTERN 
SOUTH AMERICA. #/)/#4¢1/F 

Pending a general and monographic treatment of the large genus 
Mikania, it seems well worth while to place on record such local re- 
visions as can be prepared covering with reasonable completeness the 
species of particular regions. To a considerable extent this has al- 

ready been done. Thus, Baker in treating the Compositae for the 
Flora Brasiliensis gave a clear revision of the Brazilian species of 

Mikania, so far as they were known prior to 1876, these being no less 

than 110 in number. Robinson & Greenman, Proc. Am. Acad. xxxii. 

10-13 (1896), synopsized the species of Mexico and Central America, 

including Panama. Later, Robinson, Proc. Bost. Soc. Nat. Hist. 

Xxxi. 254-257, gave a new and somewhat amplified synopsis of the 

species of Costa Rica. Urban, Symb. Ant. v. 212-233 (1907), has 

given a carefully keyed descriptive revision of the Mikanias known to 

occur in the Antilles. Finally, Arechavaleta, Ann. Mus. Nac. 

Montevid. vi. (FI. Uruguay iii.) 171-181 (1907), has published 

descriptions of the ten species of the genus found in Uruguay 

These papers, although very helpful for their respective fields, still 

leave uncovered large portions of northern and western South America, 

regions in which the genus Mikania is abundantly represented. 

The availability of several extensive, not previously identified or at 

most only partially worked, South American collections has en- 

couraged the here attempted revisions of the Mikanias of Colombia, 

Venezuela, Ecuador, Peru, and Bolivia. The plan of these treat- 

ments is like that employed in the case of the genus Eupatorium, 

namely to give a complete descriptive revision of the species and 

varieties of Colombia, which has a fairly rich representation of the 

genus, then in treating those of the other countries to avoid the repeti- 

tion of descriptions, substituting for them where possible cross- 

references to previous treatments. 
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As in former papers of this nature the writer has reached his con- 

clusions chiefly through study of the specimens in the Gray Herbarium 

and of photographs, sketches, and notes which he made some years 

ago at several of the larger British and Continental European herbaria. 

However, loans of the Andean Mikanias from several important 

herbaria have been of much assistance. Thus their entire Andean 

representation of the genus was sent by the New York Botanical 

Garden (rich in the collections of Rusby, Bang, Kuntze, H. H. Smith, 

Pennell, R. S. Williams, and Buchtien), by the U. S$. National. Her- 

barium (containing the Cook & Gilbert series not seen elsewhere), 

from the Missouri Botanical Garden (together with many sheets for 

comparative study from Paraguay and Brazil), from the Philadelphia 

Academy of Natural Sciences, and by the Field Museum. The South 

American Mikanias in the herbarium of Brown University have also 

been personally examined. 
Through the kindness of Sir David Prain, all the unnamed and 

doubtful American Mikanias found in the great herbarium of the 

Royal Gardens at Kew have been sent for examination and have 

yielded several interesting novelties. Mr. A. B. Rendle of the British 

Museum of Natural History has most kindly sent at request photo- 

graphs, sketches, measurements, and notes very helpful in interpreting 

Eupatorium parviflorum Aubl., the type of M. parviflora (Aubl.) 

Karst. Mr. B. Daydon Jackson of the Linnean Society of London has 

very kindly furnished an excellent photograph of the nearly related 

West Indian M. latifolia J. E.Sm. Similarly, Prof. H. Lecomte of the 

Museum of Natural History at Paris has most obligingly supplied 

photographs and authentic bits to show the precise identity of MV. 

guaco H. & B. and M. Tafallana HBK. A loan of undetermined and 

doubtful Compositae-Eupatorieae, many years ago received for study 

from the Botanical Garden at Berlin and containing many of Dr. 

Weberbauer’s admirable series of Peruvian Mikanias, has proved very 
helpful. Prof. L. Diels, Director of the Botanical Garden and 

Museum at Berlin-Dahlem, has been so kind as to send a portion of the 

type-material of M. carnosa Muschler, a species which seemed in need 

of some verification. Miss Mary A Day, Librarian of the Gray Her- 

barium, has given her expert aid on the bibliographical side of this 

paper. 
To all who have thus helped the treatment here presented, the 

writer is sincerely grateful. 
The number of species recognized in the genus Mikania has grown 

very rapidly during the last few decades. In 1873, Bentham & 
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Hooker, Gen. PI. ii. 246, placed the probable number at 60. In 1876, 

Baker treated as valid no less than 110 in the flora of Brazil and some 

of the bordering countries. In 1890, Hoffmannin Engl. & Prantl, Nat. 

Pflanzenfam. iv. Abt. 5, 140, assigned 120-150 species to the genus. 

As a result of preliminary bibliographical work on the genus as a 

whole, it has been found in connection with the present work that 

there are now about 273 species of Mikania with fair claim to recogni- 

tion. 
No genus of the Eupatorieae exhibits a greater variety in the ar- 

rangement of the heads, although these themselves are of singular uni- 

formity in the number of florets, nature of the receptacle, number and 

general form of the involucral scales, ete. The sections proposed by 

DeCandolle in the Prodromus and repeated with slight modification 

by Baker in the Flora Brasiliensis are not very satisfactory. They 

are founded on several uncorrelated features. Thus, some rest on habit 

(twining or erect stem), some on inflorescence, others on the presence 

or absence of stipule-like appendages, and still others on leaf-base and 

leaf-contour. As these features vary quite independently it is by no 

means surprising that the resulting series are far from being mutually 

exclusive. 
Far better appears the classification suggested by Urban, Symb. 

Ant. vy. 212-215 (1907), in which the genus is divided consistently 

according to the nature of the inflorescence. This plan has therefore 

been adopted and somewhat elaborated. It will be evident, however 

to all who study the genus attentively that there is considerable 

transition between the different types of inflorescence and consequent 

need for the cross-references which have been frequently introduced 

into the keys. 
The most difficult question of specific limitation, which has arisen 

in the course of this work, concerns the well known M. scandens (L.) 

Willd. By recent writers, such as Hooker f., Baker, Oliver, Hemsley, 

Urban, Hieronymus, and others, who have had occasion to deal with 

it, this species has been allowed an extroardinarily wide range, in- 

cluding not only Atlantic North America from New England south- 

ward, as well as the Gulf States and portions of the Mississippi Basin, 

but also Mexico, Central America, the Antilles, a large part of South 

America, tropical Africa, and southern Asia. Its variability has been 

frequently remarked, but no serious attempt appears to have been 

made to segragate any of the divergent forms early reduced to its 

synonymy. 
It seemed inherently improbable that a species which was native in 
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New England would be found also in Central America and the Antilles, 

not to mention the Andean countries and tropical South America. 

Accordingly it has been a matter of no great surprise to find that the 

typical North American M. scandens differs from its subtropical and 

tropical allies in several points. Briefly stated these are as follows: 

the corolla has a somewhat more ample throat and is apparently al- 

ways purplish; the inflorescence is rather densely corymbose; the in- 

volucral scales are rather narrowly oblanceolate and gradually atten- 

uate to a very sharp tip; the mature achenes are mostly 2.2-2.3 mm. 

long. 
In the South American Mikanias of this group the corollas appear 

to be uniformly white and are so described by all collectors whose 

notes on the subject have been available; the involucral scales are 

obovate-oblong and much more abruptly contracted to a short point; 

the inflorescence tends on the one hand to be much looser and more 
irregularly cymose and on the other to be compacted into subglobose 

glomerules; finally the heads and florets tend in all parts to be smaller 

than in the North American, the corolla having a less ampliated throat 

and the achene being mostly less than 2 mm. in length. 
As yet the writer has had no opportunity to make detailed study of 

the Old World material of this affinity. Preliminary examination, 
however, suggests its probable distinctness both from the North 
American and South American allies. Presumably it can be disposed 
under various early specific names, whose types however should have 

special study which cannot now be given to them. 
Most of the South American material of this affinity is here placed 

in M. micrantha HBK., which appears to be the earliest name which 
can at present be with much confidence associated with it. It is be- 
lieved that a considerable part of the material from Mexico, Central 
America, and the Antilles will prove conspecific with the South Amer- 
ican M. micrantha HBK. On the other hand no evidence has been 

found that the typical North American M. scandens, with its lavender- 
purple flowers and long narrow and very attenuate involucral scales, 

reaches any of these regions. It should be added that several forms 
of this affinity, occurring in Argentina, Paraguay, Uruguay, and 
southern Brazil, appear unlike those of the Andean region here treated 
but must await further examination with more complete material than 
is now available. 
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COLOMBIA. 

The chief records concerning the Colombian Mikanias are, chrono- 
logically arranged, as follows: 
1781. 

1804. 

1809. 

1820. 

1844. 

1845. 

1866. 

1876. 

1887. 

1894. 

1895. 

1898. 

LINNAEUS F., Suppl. 351, described, under the name Cacalia 
laurifolia, a species of Mikania which had been collected by 
Mutis certainly in Colombia though by error recorded as 
from Mexico. 
WILLDENOW, Sp. Pl. iii. 1742-1748, founded the genus Mi- 

kania, including fourteen species, of which two, both col- 

lected by Mutis, pretty certainly came from Colombia. 
Humsoupt & BonpLanpD, Pl. Aeq. ii. 84, t. 105, described and 
figured M. guaco, a Colombian plant. 

Kuntu in HBK. Nov. Gen. et Spee. iv. 135-139, characterized 
eight species of Mikania as from New Grenada, i. e. Colom- 
bia, but of these M. loxensis and M. arborea clearly came 
from Ecuador and M. angustifolia is now referred to Eupa- 
orium. 

BentuaMm, Bot. Sulph. 113, records the collection of M. 
angularis H. & B. at Tumaco on the coast oad southwestern 
Colombia. 

Bentuam, Pl. Hartw. 201, lists five species of Colombian 
Mikania collected by Hartweg, four being new to science. 

Herincq, F., Horticulteur Frangais, 1866, p. 18, gives a vague 
hortidultural appreciation (quite without scientific diagnosis) 
of a plant imported from Colombia and introduced into 

French horticulture under the name M. Liervalii, a species 
not subsequently identified. 

BAKER in Mart. FI. Bras. vi. pt. 2, 266, extends to Colombia 

the range of M. psilostachya, var. racemulosa (Benth.) Bak. 

Kuartt in Engl. Bot. Jahrb. viii. 36-37, working on the earliest 

collection of F. C. Lehmann, enumerates six Colombian 

Mikanias three of which were proposed as new species. 

Hirronymts in Engl. Bot. Jahrb. xix. 45-48, chiefly on the 

basis of the plants of Lehmann, lists with notes five Colom- 

bian Mikanias of which one species and two varieties are 

proposed as new. 
Hieronymus, |. c. xxi. 333, describes M. Stuebelii from 

Colombia. 
Cortés, SANTIAGO, in his Flora de Colombia, 117, mentions 

three species of “guaco,” namely M. radicans, M. scandens, 

and M. gonoclada, but quite without definition. 
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1901. Hieronymus, 1. ec. xxviii. 576-580,on the basis of the later 

collections of Lehmann, as well as plants secured by Stiibel, 

lists seven Colombian Mikanias including four new species 

and one new variety. 
1911. Rostnson, Proc. Am. Acad. xlvii. 197, described as new from 

Colombia M. paezensis, a species here reduced to M. 

popayanensis Hieron. 
1914. ScHELLENBERG, Scuinz, & THELLUNG, Mém. soc. neuchat. 

Sci. nat. v. 418, record from Mayor’s Colombian collection, 

nos. 252, and 635-637 all as M. scandens. 

1921. Rostnson, B. L., finding that the present paper was likely to 

be delayed beyond expectation placed on published record, 

Contrib. Gray Herb. Ixi. 11-19, three species for Dr. H. H 

Rusby, namely M. clematidiflora, M. flabellata, and M. 

globifera; also the following species proposed by himself, . 

amblyolepis, M. miconioides, M. Pennellit, all of which occur 

within the limits of Colombia. 

MIKANIA Willd. Heads homogamous, almost always 4-flowered. 

Involucral scales 4, equal and for the most part narrowly oblong, with 

or without a fifth much smaller outermost one (bracteole). Re- 

ceptacle small, naked, glabrous. Corollas tubular; the proper tube 

slender, sometimes slightly expanded toward the base by the enclosed 

nectary; the throat gradually or suddenly enlarged, tubinate or 

campanulate; teeth of limb 5, deltoid or ovate-oblong or lance-linear, 

mostly shorter than but sometimes exceeding the throat, usually 

acutish. Anthers rounded or more rarely emarginate or obscurely 

subsagittate at the base, provided at the apex with an ovate or oblong 

appendage. Style-branches elongated and like those of Eupatorium 

either clavellate or filiform. Achenes pentagonal, prismatic or taper- 

ing downward. Pappus-bristles capillary, often slightly scabrid 

or barbellate but never really plumose, free or very slightly connate 

into a narrow ring at the very base, white, pale buff, or fulvous.— 

Herbaceous perennials or shrubs, twining or rarely erect. Stem 

- round or hexagonal. Leaves opposite or very rarely verticillate, 

usually petiolate. Inflorescence paniculate, the heads being spicate, 

racemose, corymbose, or rarely cymose. Corolla white, pink-purple, 

or sometimes pale greenish-yellow—Sp. PI. iii. 1742 (1804); HBK. 

Nov. Gen. et Spec. iv. 134 (1820); Spreng. Syst. iii. 421 (1826); DC. 

Prod. v. 187 (1836); Benth. & Hook. f. Gen. Pl. ii. 246 (1873); Bak. 

in Mart. FI. Bras. vi. pt. 2, 217-271 (1876); Hoffm. in Engl. & Prantl, 

Nat. Pfl. iv. Abt. 5, 140 (1890); Robinson & Greenman, Proc. Am. 
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Acad. xxxii. 10-13 (1896); Robinson, Proc. Bost. Soc. Nat. Hist. 

xxxi. 254-257 (1904); Urb. Symb. Ant. v. 212-233 (1907). Wallug- 

baeya Neck. Elem. i. 82 (1790). Carelia Cav. Anal. Cienc. Nat. vi. 

317 (1803), not Adans. Micania D. Dietr. Syn. Pl. iv. 1377 (1847), 

by typ. error. Corynanthelium Kunze, Linnaea, xx. 19 (1847). 

Moronoa & Morrenia hort. ex Kunze, |. c. Catophyllum Pohl ex Bak. 

in Mart. Fl. Bras. vi. pt. 2, 222 (1876). Willoughbya [Neck.] Ktze. 

Rev. Gen. i. 371 (1891). Wallughbya [Neck.] Post & Ktze. Lex. Gen. 

Phan. 594 (1904). Not Willughbeja Scop. in Schreb. Gen. i. 162 

(1789). Not Mikania Neck. Elem. ii. 217 (1790), which being a 

wholly unjustified renaming of the earlier, well designated, and 

properly published genus Perebea of Aublet, has no possible validity. _ 

—A large and characteristic genus of about 273 valid species, of which 

nearly half are Brazilian. 

Key To SERIEs. 

ches of an open pa 
b. Heads sessile, spicate.............---- Ser. 1. SprcrrorMEs (p. 27). 

b. Heads pedicellate, racemose.........-- Ser. Il. Racemosaz (p. 30). 

a. Heads in a dense or open usually thyrsoidal panicle, neither 

clearly spicate, racemose, nor corymbose in ee i pinwee 

Went se ee Se ee Ser. . THYRSIGERAE (p. 32). 

a. Heads in compound flattish to strongly convex usually dense 

s or rarely in lax open cymes... .Ser. IV. CoRYMBOSAE (p. 39). 0 : 

a. Heads in dense spherical or subglobose glomerules 

. Ser. V. GLoposak (p. 49). 

Ser. I. Spicirormes DC. Heads sessile, spicate; the spikes 

commonly branched near the base, disposed in loose and open panicles. 

—Prod. v. 190 (1836). Spicaeformes Benth. Pl. Hartw. 201 (1845). 

Key To SPECIES. 

a. Leaves cordate b. ; : 

b. Leaves softly membranaceous, with wide and open basal 

sinus ; 

d. Achenes 4-5 mm. long.......-----+---+++++> 2. M. clematidiflora. 

d. Achenes about 2 mm. long e. . < 

¢. Ultimate branchlets of the panicle bearing only 3-7 

spicately arran, eads; involucral scales not 

narrowed toward the rounded tip f. 
f. Leaves firmly coriaceous, thickish, about 3-5 cm. 

wide, the veinlets immersed or depressed on the 

es a ee ee 13. M. sylvatica. 
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ei —_ scarcely coriaceous, about 6 cm. wide, the 
inlets Esa ncient on the upper surface. ...14. M. miconioides. 

es Ultimate branchlets the inflorescence beating 
about 11-15 spicately arranged heads; involuer. 
i narrowed toward an obtusely pointed a, "3. M. leiostachya. 

c. Leaves very scabrous a ee Fe Poe ee EN «Hae 6 4. M. psilostachya, 

1. M. bogotensis Benth. Slender, nearly or quite smooth; leaves 

ovate, acuminate, subcordate, thin, glandular-atomiferous, not reticu- 

lated, 3-nerved from the base; petiole 3-4 cm. long, slender; panicle 
large, open, the floriferous branchlets 7-9 cm. long, commonly with 
1-3 shorter branchlets near the base; heads sessile, about 5 mm. high; 

involucral scales narrowly oblong, obtusish; corollas with slender tube, 
exceedingly short throat and ovate-oblong acutish spreading teeth; 
pappus rufous.—Pl. Hartw. 201 (1845); Robinson, Proc. Bost. Soc. 
Nat. Hist. xxxi. 254 (1904). 

UNDI gee at the Hacienda de Palmas, near the town of Guaduas, Cu 
Hartweg, no 

[Costa Rica.] 

The species is here interpreted from Pittier’s Costa Rican no- 
12,030, the identity of which with M. bogotensis was some years ago 
confirmed by Dr. Otto Stapf at the Kew Herbarium, where the type- 
material was accessible for comparison. 

2. M. clematidiflora Rusby. Twining, very smooth throughout; 
stem attaining 4-5 m. in length, slender, round; internodes 4-7 c 

long; leaves ovate, acuminate to an obtuse mucroniform or caudate 
tip, rounded to barely pointed at base, obsoletely undulate, coriaceous, 
7-9 em. long, 3-5 em. wide, green, glabrous and somewhat reticulated 

on both surfaces, 5-nerved, the outer lateral nerves essentially basal, 

submarginal, small, the chief lateral nerves arising at the base but 
running close to the midrib to points 6-19 mm. above the base, then 
diverging suddenly; petiole 15-22 mm. long, slender, flexuous, 
glabrous; panicle terminal 1.2-2 dm. high, 1-1.8 dm. thick, leafy- 
bracted at base; primary branches ascending, the secondary divari- 
cate; heads slender, about 1 cm. long, sessile, usually opposite or ter- 
minal, the pairs separated by intervals of 8-15 mm.; bractlets ovate- 
lanceolate, acuminate, about 2 mm. long; involucral scales linear, the 
upper third of thinner texture, somewhat narrowed and ciliate; 
achenes slender, 4.5 mm. long, olive-brown, slightly granulated on the 
faces; pappus-bristles about 35, whitish; corollas white, the proper 
tube 0.8 mm. long, throat 3 mm. long, subcylindric, teeth deltoid, 0.5 
mm. long.—Rusby in Robinson, Contrib. Gray Herb. Ixi. 13 (1920). 

Maapatena: rare, in thickets near stream, Las Nubes, alt. 1373 m., H. H. 
Smith, no. 634 (Gr., N. ¥o Mo.). 
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A neat and attractive species closely related to the broader-leaved 
variety of M. Stuebelii Hieron. (a species which, so far as seen, has a 
rusty-hirsutulous inflorescence, shorter-petioled and mostly narrower 
leaves, and less tendency toa spicate arrangement of the heads on the 

ultimate divisions of the panicle), to the Costa Rican M. Pittiert 

Robinson (also with decidely pubescent panicle and narrower, more 
caudate-acuminate leaves), to the Ecuadorian M. Jamesonti Robinson 

(with leaves coarsely few-toothed and scarcely any tendency toward 

a spicate arrangement of the heads), and to several Brazilian species. 

In all these species the heads are slender and widely spreading, three 

being closely sessile at the tip of each branchlet of the panicle and 

accompanied sometimes, but not always, by one or (very rarely) two 

pairs of opposite and sessile or nearly sessile heads borne somewhat 

below on the same branchlet. This is pretty clearly not a spike but 

a determinate inflorescence probably cymose in which the lateral 

elements have lost their pedicels. These species, geographically re- 

mote though clearly related and of doubtful distinctness, form puz- 

zling intermediates in dividing the genus into sections, since they 

exhibit every transition from the §Spiciformes to the § Thyrsigerae. 

3. M. leiostachya Benth. Vigorous twiner, smoothish but never 

entirely glabrous (as incorrectly stated in the original diagnosis); 

stem round, solid, pithy; leaves ovate, acuminate, rounded at base, 

entire, subcoriaceous, 6-24 cm. long, 3-13 em. wide, reticulated on 

both surfaces, more or less puberulent on the veins beneath; petioles 

1-3.5 em. long; panicle large, 3 dm. high and thick; its branches 

curved-ascending, the ultimate branchlets mostly 3-5 cm. long; heads 

about 7 mm. long, sessile, spicate; involucral scales ovate-oblong, 

obtuse, shining and nearly smooth to dull and moderately pubescent, 

about 4 mm. long; corollas white, glabrous, the tube 1.7 mm. long, 

throat subcylindric, 1.4 mm. long; achenes dark, shining, glabrous, 2 

mm. long; pappus white.—Pl. Hartw. 201 (1845); Hemsl. Biol. Cent.- 

Am. Bot. ii. 103 (1881); Robinson & Greenman, Proc. Am. Acad. 

xxxii. 12 (1896); J. D. Sm. Enum. Pl. Guat. v. 41 (1899); Robinson, 

Proc. Bost. Nat. Hist. xxxi. 255 (1904). 

MaGpaLeEna: rare, in forest near Onaca, alt. 916 m., H. H. Smith, no. 630 

fir. ¥. U. 8. Mo., Philad., Field Mus.); locally common in damp forest 

ear Bonda, alt. 250-750 m., H.W: Smith, no. 914 (Gr., N. Y., U. S., Mo., 

us 
UNDINAMARCA: on the descent from Guaduas to Honda, Hartweg, no. 1110. 

Eu — La Paila, Holton, no. 325 (N. Y.). 

NOT INDICATED: La Ceja del Quindio, Cordillera Central, alt. 3300 m., 

pean no. 2205 (Gr 
{Panama and Gent. “Am.; also Ecuad.] 
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M. psilostachya DC. Vigorous shrubby twiner, attaining 5 m. 

in length; the terete solid stems, petioles, and inflorescence rusty- 

velvety; leaves elliptic-oblong, acuminate, narrowed to a rounded or 

barely acutish base, subentire or undulate or obscurely crenate- 

serrate, 1-1.3 dm. long, 4.5-5 em. wide, thick, of harsh texture, above 

scabrous on the bullate surface and rusty-pubescent on the nerves; 

veins about 4 pairs, pinnately disposed; petiole 1-1.5 cm. long; panicle 

of a terminal and 4—6 spreading lateral spikes, these all simple or 

nearly so, short-peduncled and moderately dense, 4-10 cm. long; 

heads sessile (or the lowest subpedicellate), about 9 mm. long, widely 

spreading; involucral scales oblong, dorsally rusty-pubescent and 

somewhat glandular, the apex thin, acute, spreading or hooked, some- 

times marcescent; corollas white, with short proper tube and relatively 

long turbinate-subcylindric throat; achenes usually covered with 

sessile globules; pappus white or in age turning to dull salmon.—Prod. 

v. 190 (1836); Poepp. in Poepp. & Endl. Nov. Gen. ac Spec. iil. 54 

(1845); Bak. in Mart. Fl. Bras. vi. pt. 2, 265 (1876). 

MaGpDALENA: a single individual at edge of forest, Onaca, alt. 762 m., H. H. 

pace wee no. 2504 (Gr., N. Y., U.8., Mo., Philad., Fie id Mus 
: thicket, alt. 500. m., Villavizencio, Pennell, no. “1385 (iso iN. .x.); 

oa Guiana, Peru.| 

On the basis of Lehmann’s no. 7495, Hieronymus in Engl. Bot. 

Jahrb. xix. 48 (1894), records this species as from “fruticetis montium 

Montafia de Mismis prope Anserma vieja, prov. Cauca, alt. s. m. 

1800-2300 m.”? Of Lehmann’s no. 7495 a single sheet (N. Y.) has 

been seen by the writer. It appears, in fact, to be of this species but 

an unusually smooth form with stems early glabrate and leaves 

neither scabrous above nor rugose. However, the label bears quite 

different data of collection, namely, “In Pacho, Cundinamarca, 1700- 

2200 m., Jan. 1892.” Thus, although this Colombian form is much 

smoother than any heretofore described, the inconsistent and doubt- 

less confused data of collection render it undesirable to found even a 

variety upon the material at hand. 

Ser. II. Racemosar. Heads pedicellate, racemosely distributed 

on the branches of an open panicle, the racemes often branched to- 

ward the base 

Key To SPECIEs. 

aixcbby: leaves firmly coriaceous; achenes about 3.5 mm. 
dee a ea ee es 5. M. fragrans. 
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Essentially herbaceous; leaves membranaceous or nearly so; 

achenes 2.2-2.6 mm. long 
Leaves entire, not angled at base; individual racemes 5-8 

Sg a add Re aa CRN eee ae 6. M. Houstoniana. 

5. M. fragrans Klatt. Shrubby, with long weak climbing shoots; 

branches terete, closely puberulent; leaves ovate to obovate, obtuse 

or obtusish at apex, cuneate to bluntly pointed at base, 6-12 em. long, 

3.5-7 em. wide, coriaceous, glabrous, prominulently reticulate-veiny, 

above dark-green, shining, beneath paler, dull; petiole thick, 1-2 cm. 

long, glabrous; panicle ovoid, 2-2.5 dm. high, 1 dm. thick, dense, 

rusty-pubescent; heads racemose; pedicels about 2 mm. long, pubes- 

cent; involucral scales oblong, obtuse, usually smooth except toward 

the somewhat narrowed tip; corollas greenish-white, the proper tube 

slender, glandular, 1.6 mm. long, the throat campanulate, about 0.7 

mm. high, the teeth oblong-ovate, 1 mm. long; achenes smooth or 

nearly so, brown, 3.5 mm. long; pappus dull-white, thickened toward 

the summit.—Klatt in Engl. Bot. Jahrb. viii. 36 (1887). 

ANTIOQUIA: woods, near Cuchillas, beuriain Amalfi and Carolina, alt. 2000 

m., Lehmann, no. CVII. (Gr.). 

6. M. Houstoniana (L.) Robinson. Subherbaceous or soft-woody 

-twiner with round weak fistulose puberulent to spreading-pubescent 

stems 2 m. or more in length; leaves broadly ovate, thin, entire, 

acuminate, rounded to a sometimes slightly pointed base, puncticulate. 

essentially glabrous, 7-13 em. long, 5-10 em. wide, 5-nerved from near 

the base; petiole 2.5-3 em. long; panicle large, compound, loose; heads 

small, 4-6 mm. high, loosely racemose on the straightish branches; 

pedicels filiform, scattered, 2-3 mm. long, puberulent, about equalling 

or considerably exceeding the small lanceolate bractlets; involucral 

scales oblong, subacute, sparingly puberulent especially toward the 

thin tip, 3-4.5 mm. long; pappus whitish —Proc. Am. Acad. xlii. 47 

(1906). Eupatorium Houstonianum L. Sp. Pl. ii. 836 (1753). E. 

Houstonis L. Syst. Nat. ed. 10, 1204 (1759), & Sp. Pl. ed. 2, ii. 1127 

(1763) excl. syn. Mill. E. fruticosum Mill. Dict. no. 6 (1768). M. 

Houstonis (L.) Willd. Sp. Pl. TIT. 1742 (1804); DC. Prod. v. 190(1836) ; 

Hemsl. Biol. Cent.-Am. Bot. ii. 103 (1881); Robinson, Proc. Bost. 

Soc. Nat. Hist. xxxi. 255 (1904). Walloughbya Houstonis (L.) Ktze. 

Rey. Gen. i. 372 (1891). 
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Macpatena: thickets we yor near stream, common at Las Nubes, alt. 
1373 m., H. H. Smith, n Stor N.Y., v. g., Mo., Philad., Field Mus.). 

[Mex., Cent. Am., Bo oliv . 

In Mr. Smith’s no. 633, the only material of this plant as yet avail- 
able from Colombia, the upper leaves only are shown and these appear 
somewhat more oblong and caudate-tipped than in Mexican and 
Central American specimens. Mr. Smith’s notes state that the lower 
leaves are “but little larger than those on the specimen and cunei- 
form.’’ More complete material may disclose a distinguishable 
variety, but in all essential characters the correspondence is pretty 
close. 

Ser. III. Tuyrstcerar. Heads in large pyramidal and mostly 
dense or thyrsoidal panicles, not conspicuously spicate, racemose, 
corymbose, nor cymose, in their arrangement. 

Key To SPECIES. 

a. Leaves triangular-ovate, cordate and with a spreading or 
eflexed acuminate lobe on each side 

b. Lateral lobes of the leaf deflexed-spreading, basal; heads 
panicle; oblong-lanceolate teeth of ‘corolla 

uch exceeding the very short throat.............. 7. M. angularis. 
b. Lateral we of the (well developed cauline) Wat 

distinctly above the base; heads in a glomerate panicle; 
i aoe teeth of corolla scarcely equalling the — 

emnpanniate throat... 022s ck. - a: Reverses 
a. Veins entire, shallowly maak: pena) or dentate, eg 

conspicuously an: or lobed ec. 
€. — of corolla campanulate, as wide as high, spreading 

ptly from summit of slender tube d. 
i ey na fp Re us on both surfaces, abruptly narrowed 

o a somewhat pointed base... ..2.,.-.6...%'..:. 5. M. fragrans. 
d. Leaves strongly pubescent to ee at —_ 

on lower surface, rounded or often cordate at b 
e. Leaves em. long, scarcely a pits 

spicuously caudate-acuminate, Galena benoatoes 
beneat ~ gg kel de Suee teed wulls Pa RES SS ES . M. Ruiziana. 

e. Leaves 8-12 em. long, about two-thirds as wide, 
merely acute or shortly acuminate............ 10. M. lanuginosa. 

c. Throat of the corolla — or subcylindric, — 
sometimes not sharply differentiated from 

the 
i Leaves entirely labrous or at most ps hota 4 puberu- 

18 ome sessile or nearly 
q. ote G “not upper rameal) leaves ie cordate 31. M. acutissima 

g. Leaves operas * 
+h. ist seales usually ciliate and on the back, 

slightly piesa iad the tip only i. 
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t. Branchlets of the inflorescence glabrous; pence 
of the cauline leaves 2 em. or more in 

2. M. clematidiflora. 
i. Branchlets of the inflorescence finely pubes- 

cent; petioles of the cauline leaves 6-10 mm. 
11) deeb yal len ys ene RE etme AC anit ae Meee ee roe 11M. Stuebelit. 

h. Involucral scales evenly een or puberulent- 
seabrid on the back throughou 

j. Leaves 4-5 cm. long, obtuse; LA et scales 
linear-oblong, 5-7 m m. long Sa ewes oo 12. M. laurifolia. 

j. Leaves 10-14 ¢ as has re mewhat acuminate to 
an nate or ie tip; scales elliptical, 3-4 

k. — firmly coriaceous, aes veinlets 
rfac mersed on upper surface...........-. 13. M. sylvatica. 

k. Scares stespe ete aeet “aknldn exserted 
Ol WOOT SUTIACE 5. \c0 tas Site ors 14. M. miconioides. 

: I ead coarsely Samoanté or villous at least beneath 1. 
Head 
m. ves oneness the onulins deeply cordate es 

i iv be dN a0 Rete Vow ene eee 15. 
. Leaves obtusish at heh entia GUC ye ie eae 16. M. Aristet 

l. Heads pedicelled; leaves acute at base............ 17. M. nemorosa. 

7. M. angularis H. & B. Twining, lignescent, nearly smooth but 

with traces of rusty pubescence; stem terete; leaves triangular-hastate, 
acute to acuminate, 1-1.3 dm. long and equally wide at the shallowly 
cordate or subtruncate base, 3—5-nerved from the slightly acuminate 
insertion; lateral angles acute to acuminate, the margin entire or 

undulate; petiole slender, 5-8 em. long; panicle ovoid, compound, 1-3 
dm. long, leafy-bracted, more or less rusty-puberulent; pedicels 2-3 
mm. long, bracteolate at the summit; bracteoles ovate-lanceolate, 

one-third as long as the involucre; heads 9-10 mm. high; corollas 
white, the proper tube slender, exceeding the throat and relatively 
large ovate-oblong teeth; pappus white——PI. Aeq. ii. 87, t. 106 (1809), 
DC. Prod. v. 202 (1836); Benth. Bot. Sulph. 113 (1844); Bak. in 
Mart. Fl. Bras. vi. pt. 2, 245 (1876). 

NariNo: Tumaco, Hinds, ace. to Benth. |. ¢ 
{Ecuad., Peru, and acc. to Bak. l. c. Dutch Guiana 

8. M. punctata Klatt. Vigorous subherbaceous or soft-woody 
twiner; stems fistulose, somewhat spreading-pubescent, terete, after 
drying costate; leaves ovate to triangular, membranaceous, 5(-7)- 
nerved from the base, the cauline 12-16 em. long, 15-20 cm. wide, 
deeply cordate with an open sinus, undulate-dentate, acuminate at 
apex and with a similar acumination on each side well above the base, 
punctate and on the under surface rusty-pubescent along the nerves 
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and chief veins; petioles slender, 8-12 cm. long, puberulent to tomen- 
tellous, connected by a prominent ridge at base; rameal leaves triang- 
ular-ovate, rounded or subtruncate at base, sometimes slightly 

hastate; panicle compound, leafy-bracted, puberulent to brownish- 
pubescent; pedicels short; heads subglomerate at the ends of the 
branchlets; involucral scales linear-oblong, obtuse, about 5 mm. long, 
striate, thinner and pubescent toward the slightly narrowed tip; 
corollas white, glabrous, about 5 mm. long, with slender proper tube, 
the turbinate-campanulate throat about equalling or scarcely ex- 
ceeding the limb; achenes fuscous, slender, smooth, about 3.6 mm. 
long; pappus-bristles about 25, dull white, at length with a reddish 
tinge.—Bull. Soc. Bot. Belg. xxxi. 195 (“1892’’ [1893]). M. vitifolia 
Hieron. in Engl. Bot. Jahrb. xix. 46 (1894), not DC. 

Antioquia: frequent in open bushy places near Frontino, alt. 1000-1700 
m., Lehmann, no. 7243 (N. Y. 
MAGDALENA: near Santa Marta, alt. 1220 m . H. H. Smith, no. 635 (Gr., 

U. er Mo., Brown Univ., Philad., Field Ses) and alt. 763 m., no. 915 (Gr. bg 
U. 8. . Mo., .. Brown Univ., Philad., Field 

iS. "Mex., Costa Rica, Guat., Brit. Hond. Vines} 

According to Lehmann the flowers are greenish-white and fragrant. 

9. M. Ruiziana Poepp. Woody or, it is said, sometimes herba- 
ceous climber, tawny-villous to rufous-tomentose; stems and branches 
round ;jinternodes elongated; leaves bright green, ovate, caudate- 
attenuate, entire or undulate-dentate, the mature cauline cordate by 
a narrow sinus, submembranaceous to coriaceous and rigid, about 2 
dm. long, one-third to more than half as wide; the rameal leaves 
tending to be ovate-oblong, rounded at base; petioles 1-2 em. long, 
conspicuously villous-tomentose; panicle large, at length rather loose; 
pedicels slender, rather short or nearly equalling the involucre; 
bractlets thin, villous, ovate-oblong, often surpassing the linear-oblong 

almost glabrous involucral scales; flowers very fragrant; corollas white, 
with slender proper tube about equalling the (at maturity) turbinate- 
campanulate throat and limb; achenes glabrous; pappus rufescent (at 
least in age).—Poepp. in Poepp. & Endl. Nov. Gen. ac Spec. iii. 53 
(previous to July, 1845); Klatt in Engl. Bot. Jahrb. viii. 36 (1887). 
M. caudata Benth. Pl. Hartw. 201 (Oct. 1845). 

Cauca: in small woods on river banks about Tambo and Chapa, alt. 1650- 
1900 m., Lehmann, no. 3589 (G arp — in highlands of Popayan, alt. 1500- 
2000 m., ” Lehmann, no. B. T. 604 
Conpiwamanca: near Guaduas, ere. Bogota, Hartweg, no. 1112 (K., phot. 

Dae UNKNOWN: Frions: no. 1245 (K.). 
{Eeuad., Peru.] 



MIKANIAS OF COLOMBIA 35 

Varying as follows: 

Var. a. typica. Stems densely villous-lanate or -tomentose; 
- mature cauline leaves rather broadly ovate, often more than half as 

wide as long; petioles stout; bracteoles mostly shorter than the in- 
volucre.—Syn., lit., and exsice. as above. 

Var. -8. Lehmanniana Hieron. Less densely villous; mature 
cauline leaves oblong-ovate, scarcely more than one-third as wide as 
long, subentire to distinctly undulate-dentate; petioles considerably 
more slender than in the preceding; bracteoles surpassing the in- 
volucre.—Hieron. in Engl. Bot. Jahrb. xix. 45 (1894). 

tA eget thickets near Dolores, alt. 1000-1800 m., Lehmann, no. 7483 

Meta: shrubby vine in thicket, alt. 500 m., Pennell, no. 1375 (Gr., N. Y.). 

10. M. lanuginosa DC. Robust twining shrub; stems terete, 

solid, clothed in dense matted wool; pith white; internodes 7—20 cm. 

long; leaves ovate, acute, obscurely undulate-dentate, cordate or the 

uppermost rounded at base, subcoriaceous, above green and pilose, 

beneath densely canescent-lanate or -sericeous, 8-12 cm. long, 6-8 

cm. wide, subpinnately veined; petiole stout, subterete, densely 

canescent-lanate, 1-4 cm. long; panicles terminal, compound, 3-6 dm. 

long, leafy-bracted; partial inflorescences pedunculate, ovoid-pyrami- 

dal; pedicels slender, pubescent, 1-3 mm. long; bractlets ovate- 

lanceolate or oblong, thin, villous, borne somewhat above the middle 

of the pedicel, one-third to one-half as long as the oblong acutish often 

dorsally villous scales of the involucre; corollas about 4 mm. long, 

white, the proper tube slender, about 2 mm. long, the campanulate 

throat and ovate teeth each about 1 mm. long; achenes smooth, 3.5 

mm. in length, dark-brown with lighter-colored angles; pappus yel- 

lowish-white, often (but not always) perceptibly thickened at the 

tip —Prod. v. 201 (1836); Bak. in Mart. FI. Bras. vi. pt. 2, 261 (1876). 

M. Banisteriae Klatt in Engl. Bot. Jahrb. viii. 36 (1887), not DC. 

M. antioquiensis Hieron. in Engl. Bot. Jahrb. xxviii. 580 (1901). M. 

Karsteniana Klotzsch ex Hieron. |. c. 581, nomen subnudum. 

AntTrIoquiA: in dense woods of the savan , Santo Domingo, Caneiin, and 

Amalfi, alt. 1500-2000 m., Lehmann, no. XCVII. (Gr.). : 

ARTMENT NOT INDICATED: Karsten ace. to Hieronymus, |. ¢.;in clayey 

soil of the western Cordillera, alt. 1200 m., Langlassé, no. 62 (Gr.). 

A striking species, the stem enveloped in an exceptionally dense 

indument and the leaves varying from silky to shaggy-woolly beneath. 

Hieronymus has tried to use the apical thickening of the pappus- 

bristles as a differential character in the group; but material now 
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available for comparison shows this trait vague and untrustworthy, 

being apparently dependent at least in part on the stage of develop- 

ment and in no way correlated with differences of greater moment. . 

Similarly the degree of silkiness or woolliness in the pubescence or the 

extent'to which it turns from white to yellowish in drying appear to 

be merely matters of individual variation. 

11. M. Stuebelii Hieron. Climbing, glabrous except in the in- 

florescence; leaves lanceolate to ovate, attenuate-acuminate at the 

apex, shortly cuneate to obtuse at base, 4.5-7 cm. long, 2-4.5 cm. 

wide, coriaceous, obscurely and remotely cuspidate-denticulate, 

slightly shining, subtrinervate, the lateral nerves leaving the midrib 

about 1 mm. above the base; panicle terminal, loose, compound, ovoid, 

rusty-puberulent or-tomentellous; heads about 9 mm. long, subsessile, 

usually in 3’s at the ends of the branchlets; bractlets linear, about 

two-thirds as long as the linear-oblong scales; these glabrous and some- 

what firm in texture except toward the slightly narrowed and thinner 

ciliate and often puberulent tip; corollas about 5 mm. long, the proper 

tube slender, shorter than the subeylindric-campanulate throat, the 

teeth short; achenes about 4 mm. long, dark-olive, slightly puberulent 

on the faces; pappus-bristles 40-50, yellowish-white—Hieron. in 

Engl. Bot. Jahrb. xxi. 333 (1895). 

Cauca: near El Tambo on Mt. Munchique not far from Popayan, alt. 3000 

m., Stuebel, no. 320 (Brl., fragm. Gr.). 

Tottma: in forest, alt. 2100-2500 m., Murillo, Pennell, no. 3182 (Gr., N. » 4S 

Antioquia: Kalbreyer, no. 161 ae 

Dept. UNKNOWN: Triana, no. 1242 (K.), approaching var. latifolia. 

Varies thus: 

Var. a. typica. Leaves lanceolate, about one-third as wide as 

long, obscurely denticulate or entire.—Lit. and exsicc. as above. 

V: 8. latifolia Hieron. Leaves ovate, more than two-thirds as 

wide as long (6 X4.5 cm.), more decidely dentate.—Hieron. 1. ¢. xxviii. 

577 (1901). 

Cauca? in dense forests of the western Popayan Andes, alt. 2500-2900 m., 

Lehmann, no. 5970. 

12. M. laurifolia (L. f.) Willd. Shrubby twiner, smooth up to the 

inflorescence; stems at maturity fistulose; internodes 2—6 cm. long; 

leaves elliptic-ovate, entire, firmly coriaceous, green on both surfaces 

and shining above, punctate beneath, 3(—5)-nerved from near the base, 

3.5-5.5 em. long, half as wide; petiole 5-9 mm. long; panicles terminal, 

‘dense, thyrsoid; heads shortly pedicelled in subspherical glomerules; 

nvolucral scales linear, dorsally villous, 5-7 mm. long, acutish; 
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corollas white, glabrous, the campanulate-subcylindric throat con- 

siderably exceeding the limb or the short proper tube; achenes glandu- 

lar; pappus whitish—Sp. Pl. in. 1746 (1804); HBK. Nov. Gen. et 

Spee. iv. 137, t. 350 (1820). Cacala laurifolia L. f. Suppl. 351 (1781). 

Cunprnamarca: Guadalupe, Bros. Apollinaire & Arthur, no. 23 (Gr.); in 

wet meadow, southwest of Las Cruces, alt. 600-2700 m., Pennell, no. 2173 

(Gr., N. Y., Mo., Field Mus.); grassy hillside, southwest of Sibate, alt. 2700- 

2800 m., Pennell, no. 2400 (Gr., N. Y.). 

ToLiMaA: in temperate region, near Mariquita, alt. 976 m., Humboldt & 

Bonpland. 
_ DEPT. UNKNOWN: Mutis (Linn. Soc., phot. Gr.); Triana, no, 1258 iN. ts 

Mh. Je 

Apparently endemic to central Colombia. 

13. M.. sylvatica Klatt. Fruticose, twining; stems terete; 

branches leafy, at first rusty-tomentellous, later glabrate; internodes 

1-4 cm. long; leaves oblong-lanceolate to broadly elliptical, acutish 

or more often subacuminate to a bluntish tip, entire, obtuse or rounded 

at base, coriaceous, rigid, above glabrous, puncticulate, rugulose, the 

netted veinlets slightly depressed, beneath obscurely puberulent, dull 

green, 1 dm. long, 2.5-5 em. wide; lateral veins about 3 pairs, the first 

pair submarginal, the second diverging from the midrib 3-4 mm. above 

the base, and the third (often alternate) 2-2.5 cm. from the base; 

petiole stout, 6-10 mm. long, rusty-puberulent or tomentellous; 

panicle terminal, about 1 dm. high, nearly as thick; heads sessile and 

spicately disposed on the short divaricate branchlets; involucral 

bracts obovate, rounded or subtruncate at the tip, about 3.5 mm. long, 

sometimes as much as 2 mm. wide, minutely roughened on the back, 

not at all nerved; corollas pubescent, the proper tube, turbinate 

throat, and erect limb each about 1 mm. long; achenes smooth, brown, 

about 2 mm. long; pappus-bristles about 30, yellowish-white, slightly 

thickened toward the summit——Klatt in Engl. Bot. Jahrb. vill. 37 

887). 

Toxima: in open woods of the savannahs near St. Augustin, alt. 1600 m.., 

Lehmann, no. 2301 (fragm. and sk. Gr.). 

Dept. NoT INDICATED: Holton, no. 344 (244) N. Y.; Triana, no. 1249 (K.). 

14. M. miconioides Robinson. Twining shrub; stems often 4-6 

m. long, round, fistulose, becoming 8 mm. or more in diameter, rusty- 

puberulent or at length glabrate; leaves elliptic-oblong, caudate-acum- 

inate, entire or somewhat undulate, rounded at base, 13-18 em. long, 

6.5-7.5 cm.wide, concolorous, above glabrous, delicately prominulent- 

reticulate, not dark-punctate, beneath puberulent on the veins to 

nearly glabrous throughout, almost membranaceous to subcoriaceous ; 

lateral veins 3-4 pairs, pinnately disposed, the uppermost pair leaving 
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the midnerve often as much as 4-6 cm. above the base; panicles ample, 
pyramidal, 1.5-3 dm. high, nearly as thick, puberulent; heads sessile; 
involucral scales oblong, rounded at the tip, dorsally puberulent, 3-3.5 

m. long; corollas puberulent, the turbinate-campanulate throat 
longer than the proper tube or than the teeth; achenes 2 mm. long, 
tapering downward, dark, with lighter-colored ribs, obscurely puberu- 
lent toward the top; pappus-bristles about 35, yellowish-white, 
scarcely thickened upward.—Contrib. Gray Herb. lxi. 19 (1920). 

Maapatena: thickets near stream ae in forest, Las Nubes, alt. 1373 m., 
H.H., ia no. 631 (Gr., N. Y., U.8., Mo., Philad., Field Mus 
CUNDINAMARCA: at the falls of Tequendama, Holton, no. od (344) N. Y. 

anes]. 

This species, although close to the preceding, is readily distinguished 
by its thinner larger leaves, which are more sharply caudate-acuminate 
and are marked above by a slightly prominulent reticulation instead 
of having their veinlets depressed as in M. sylvatica. 

15. M. rufa Benth. Stout climber; stems terete, soft-woody, 
striate-angulate after drying, the pith white, the internodes 4-15 cm 
long; branches densely tawny-tomentose; leaves ovate, acuminate, 
mucronulate-denticulate, cordate at base with narrow sinus and 
broad rounded lobes, at first subcoriaceous, at length thick and rigid, 
8-12 cm. long, 5-10 em. wide, subpinnately 5-nerved from near the 
base, above at first tawny-villous, later merely scabrous, beneath 
velvety with long tawny hairs; petioles stoutish, tomentose, 1-4 cm. 
long; panicles terminal and lateral, 1-1.5 dm. long, 6-10 cm. thick, 
ovoid, densely thrysoid; heads sessile and crowded on the branches; 
bractlets and in less degree the involucral scales loosely villous; 
corollas apparently white, glabrous, the proper tube slender, about 
1.8 mm. long; throat turbinate, 1.4 mm. Jong, and the teeth about 
0.5 mm. long, glabrous or nearly so; achenes 3 mm. long, tapering 
downward, finely glandular on the dark-olive faces; pappus sordid, 
at length rufescent——Pl. Hartw. 201 (1845). 

page in the woods, at Huambia, Hartweg, no. 1108 (N. Y., sk. and 
fragm. Gr.);in a Central Paden above Silvia, alt. 2800-3200 m. , Lehmann, 
no. 8727 (Gr., bos A 

16. M. eee Robinson (see p. 6). Probably somewhat woody 
and tending to twine; stem terete, pithy, covered with a dense and 
spreading brown tomentum; leaves broadly elliptical-ovate, obtuse, 
cuspidate, rounded or obtuse at base, cuspidate-dentate, green on 
both surfaces, shortly rusty-hirsute especially on the midrib and 
veins, 6-7 em. long, 3.5-5.5 em. wide; chief lateral veins in 2 pairs, 

pinnately disposed; teeth about 1 mm. high and 2-7 mm. apart; 
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petiole 1.6-2 cm long, rusty-tomentose; thyrse oval, about 1.5 dm. 

long, 1 dm. thick, leafy-bracted to the middle, covered with rusty or 

somewhat purplish down, heads sessile, glomerate toward the tips 

of the branchlets; involucral scales about 8.5 mm. long, linear, obtuse, 

tomentellous on the back; corollas apparently yellowish-white, 

about 5.5 mm. long; the proper tube glabrous, 1.5 mm. long; throat 

distinctly enlarged, subcylindric, 4 mm. long, thinly and very shortly 

villous; teeth 1 mm. long, deltoid, slightly villous on the back; im- 

mature achenes about 4.3 mm. long; pappus-bristles about 40. 

clap Paramo de Guasca, 22 Dee. 1919, Bro. Ariste-Joseph, no, A480 

a.) 

17. M. nemorosa Klatt. Twining shrub; stems slender, solid, 

round, somewhat pubescent or (especially near the nodes) slightly 

setose; leaves ovate, acuminate at both ends, entire, the cauline about 

12 cm. long, half as wide, subcoriaceous, feather-veined, very dark 

green, glabrous and lucid above, dull-green and softly pubescent 

beneath; petioles 1-2 cm. long; panicles large, compound, leafy- 

bracted, rusty-pubescent; pedicels mostly 1-3 mm. long, pubescent; 

bractlets ovate, acutish, pubescent, about half the length of the 

ovate-oblong obtuse and smoothish involucral scales; corollas white, 

smooth, the proper tube slender, enlarged at base, 1.4 mm. long, the 

throat subcylindric, about 2.8 mm. long, the teeth relatively short 

(0.6 mm. in length); achenes iociow with lighter-colored angles 

and slightly puberulent faces, 3 mm. long; pappus dirty white —Klatt 

in Engl. Bot. Jahrb. viii. 36 (1887). 

NTIOQUIA: in woods of savannahs between Lolombo and Cancin, alt- 

1200-1800 m., Lehmann, no. CTX. (Gr.). 

Ser. IV. CorymposarE. Heads in dense compound corymbs or 

more rarely in lax compound cymose or corymbose panicles. 

Kry TO SPECIES. 

Leaves tnemegsh or hastate b 
. Heads large; involucral scales about 1 em. long; corolla- 

teeth lance Hear, much longer than the throat...... 30. M. lloensis 

b. Heads middle-sized; involucral scales 6-9.5 mm. long; 

Somslln: tally deltoid to oblong, shorter than or about 

equ g the oat c. 

e ‘Lenved ballateri e-rugose, coarsely crenate, mostly 3-4 em 

wide, se acuminate or merely acutish....18. M. popayanensis. 

. Leaves not bullate-rugose, entire or undu te and 

de nee pre mostly 4-10 em. wide and gradually 

acuminate Oe ee iy cvbewes voces ste ns 19. M. cordifolia. 

1 ] 3-5 mm. long d. 

d. Corollas white, the the "campanulate “throat equalling or 



40 ROBINSON 

e. Involucral scales acute, glabrous, stramineo-subsca- 
rious, with slight callus-swelling at base; pedicels 
and “trnnbless of panicle angulate; leaves (5-15 
em. long) not davk-punctate Rican ate sak Bites 0523 20. M. micrantha. 

leaves (at least the upper) small, 1-2.5 em. lo ong, 
PE -DUDOUNEG: os fs vp ay Seah go pe eins + os M. amblyolepis. 

d. Corollas greenish-yellow, the teeth considerably ees 
than the saad developed throat; heads usually 
t racemose or Ssubracemose Sxéwaigigcty 22. M. Pennellii. 

a. Leaves neither cordate nor has 
Involucral Se about 3.5 fan: “Jong; leaves. entire, 
DOL es oe Ce 23. M. nigropunctulata. 

f. Involucral ‘calen 4.5-7 mm. long g. 
q. ag igs or omeatiy ai: acuminate h. 

h. Pet 
a. Leaves Gvateclicacostiie: about one-third as wide 

ong, membranaceous; heads short- pope ee 
4, M. Aschersonit. 

i. Leaves Pinas more than half as wide as long, ah 
coriaceous; heads aso and glomerate...... 25. M. Lehmanni. 

h. Petioles 3-5 em. lon 
i. Leaf-blade ara ah aceous, conspicuously de- 

nity on the petiole; veinlets not prominent 
beneath es eee es Ses Wa eee eee 26. M. guaco. 

i. Leaf-blade ey ee rounded a 
base or but s ghtly decurrent on the peti Ha 
veinlets iain gtr y exserted and reticulated 

WORLESS O, Sk oe a ee eee oy 27. M. dictyophylla. 
g. —< broadly ry an serrate, obtuse or oe 

ate, poor of SIN O  es da Cen es M. multinervia. 
f. ‘vomaieal scales mm. fate h. 

nvolucral eae obtuse, glabrous except near the 
slightly tufted apex; pedicels glabrous .......... 29, M. flabellata. 

h. Involucral scales acute, the outer siaisely pubescent, 
a gir aes Sa eee CAS aoe halen ik aaa 30 M. lloensis 

18. M. popayanensis Hieron. Herbaceous or nearly so, twining; 
branches at first somewhat 4-angled, densely tomentellous, at length 

glabrate; internodes much exceeding the leaves; these dull-green, 

ovate, shortly acuminate, coarsely crenate-dentate, at base cordate 

from a slight acumination, bullate-rugose, finely pubescent on both 

surfaces, 3-nerved from a point about 5 mm. above the base, at most 

about 5 cm. long and two-thirds as wide; petioles tomentellous, 2-5 
em. long; corymbs flattish, on long peduncles exceeding the leaves; 
pedicels 2-5 mm. long; involucral scales acute, oblong-lanceolate, 

pubescent, 9-10 mm. long; bractlets about half as long, acutish; 
corollas light yellowish-green, 5-7.5 mm. long; proper tube glabrous, 

3-4 mm. long; throat campanulate, 2-2.5 mm. high; teeth deltoid, 

glandular or tomentellous toward the tip; achenes 5 mm. long, tapering 

downward, glabrous; pappus-bristles (acc. to Hieron.) about 80, 
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reddish.—Hieron in Engl. Bot. Jahrb. xxviii. is paid M., paezen- 

sis Robinson, Proc. Am. Acad. xlvii. 197 (191 

Cauca: in the uppermost wooded region of the Central Cordillera of 

oh eatery: alt. 3000-3500 m., Lehmann, no. 5210; Rio Paez basin, Pittier, no. 

6 (U. S. , phot. Gr.). 

19. M. cordifolia (L. f.) Willd. Herbaceous or soft-woody 

twiner; stems and branches hexagonal, gray-tomentellous or -to- 

mentose, often spirally twisted; leaves ovate, acutish to acuminate, 

cordate with open sinus and wide rounded lobes at base, membrana- 

ceous, subentire to undulate-dentate, green and inconspicuously 

appressed-villous to shortly and densely culacnenas especially be- 

neath, 5-10(—15) cm. long, half to two-thirds as wide, 3(-5)-nerved 

from the very base; petioles 2-5.5 cm. long, connected at base by a 

transverse ridge; corymbs terminal and lateral, convex, compound; 

pedicels mostly 0.5-2 mm. long; bractlets herbaceous, ovate-lanceolate 

acuminate, grayish-tomentose, often about equalling the heads; in- 

volucral scales at maturity substramineous, 6-8 mm. long, acute, 

dorsally pubescent; corollas white, the throat obconical; achenes 

glabrous, about 3.5 mm. long; pappus dull white, in age rufescent.— 

Sp. Pl. iii. 1746 (1804); Urb. Symb. Ant. v. 227 (1907), q. v. for 

copious literature and synon. Cacalia cordifolia L. f. Suppl. ee 

(1781). -M. suaveolens HBK. Nov. Gen. et Spec. iv. 135 (1820). 

gonoclada DC. Prod. v. 199 (1836). Walloughbya cordifolia (L. ri 

Ktze. Rev. Gen. i. 372 (1891). 

Maapatena: loosely twining in thickets and clearings especiall ben 

streams, common at Las Nubes, alt. 1373 m., H. H. Smith, nos. 

b gf Field Mus., U.S.) and 2004 (N . Y.); near sea-level about the mouth of the 

Rio Buritaco, H. H. Smith, no. 2003 (Gr., N. Y., U.S., Philad., Field Mus., 

and Don Amo Viejo, alt. 610 m., no. 2005 (Gr., N. z,, U. &, Mo., 

Pick Field Mus 
Boutvar: sand Sous river, alt. 90-100 m., Cafiabetal, Pennell, no. 3877 

UIA: river flat, alt. 150 m., Brazuela de Perales, Rio Magdalena, 

Pennell no. Mobo N. Y.). 
: alluvial flat, alt. 80-90 m., Badillo, Rio Magdalena, Pennell, 

no. 3906 (N. LY. 
ToLIMA: Mariquita, Humboldt & Bonpland, no. 1669 (Par., phot. Gr.). 

Hutt: in loam, alt. 450-600 m., Quebrada de Angeles, above Neatsgninn, 

Rusby & Se nell, no. 301 (N. : 

DEPT. NOT INDICATED :. Triana, no. 1244 (N. Y.); Mutis (Linn. Soe., trac. 

Gr.). 
[Widely distrib. in trop. and subtrop. Am.] 

ec M. micrantha HBK. An herbaceous or frutescent twiner, 

thish to copiously pubescent; stems (sometimes becoming fistu- 

lose) terete, costulate (after drying); leaves thin, light green, ovate, 
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acuminate, the cauline mostly sagittate or hastate, with deep open 
sinus, subentire to coarsely crenate-undulate or -dentate, 5-13 cm 

long, 3-10 em. wide, 3(—7)-nerved from the base, almost glabrous, or 

more often shortly pilose at least on the nerves, rarely villous with 

long soft hairs; petioles 2-8.5 em. long, slender, usually pubescent, 
connected at base by a ring, this sometimes developed into a narrow 

but submembranaceous stipular expansion; panicles terminal and 

lateral, compound, cymosely subdivided; pedicels filiform, 0-5 mm. 

long; heads small for the genus, mostly 4-5.5 mm. long; bractlets 
lanceolate, acute, borne at the top of the pedicel; involucral scales 

thin, obovate-oblong, acute to shortly acuminate, greenish-white; 

corollas white, the slender tube 1.5—-1.7 mm. long, the throat campan- 
ulate, 1 mm. high, the teeth small, at length recurved; achenes black, 
1.7 mm. long, sparingly glandular-atomiferous on the faces; pappus 
(when fresh) white.-—Nov. Gen. et Spec. iv. 134 (1820). M: scandens 

of auth. as to much material from S. Am., not (L.) Willd. Wallough- 
bya micrantha (HBK.) Rusby, Mem. Torr. Bot. Club, iv. 211 (1895), 
at least as to name-bringing synonym. M. orinocensis HBK. 1. c. 

MAGDALENA: common in damp eed below 600 m., Bonda, H. 
Smith, no. 526 (Gr., N. Y., U. S., ie wn Univ., Philad., Field Mis) 
thickets near streams, below 460 m., alee 1 AG 3 8 Smith, n 9 (Gr., 
pe S., Mo., Brown Univ., Philad., oad Mus.) ; Quebra a sot Tahar 0, iy 

i. Smith, no. 917 (Gr, moe Ue , Mo. Brown Univ., Philad., Field Mus.) ; 

low lands near Rio Frio Ag: & ‘H. Smith, no. 640 (N. yy. 
eae NY meadow, alt. 50-80 m., Tierra Alta, on Rio Sinu, Pennell, no. 

. 5622 
SANTANDER: ie field, alt. 90-100 m., Boca de Rosario, Rio Magdalena, 

Pennell, no. 3896 (Gr., N. Y. , Mo., Field Mus 
Meta: roadside <a slope, alt. 800-1000 m., Villavicencio to Buenavista, 

Pennell, no. 1 (Gr 
ces hightanda’ of Popayan, alt. 1500-2000 m., Lehmann, no. 5682 

(Widely distrib. in trop. Am.] 

As pointed out above (p. 24) this species differs from M. scandens 
of North America in a variety of points, such as the color of the 
corollas, form of the involucral scales, size of achenes, nature of in- 

florescence, ete. Pending investigation of certain old and obscure 

types, M. micrantha is the earliest name which can be with tolerable 
certainty applied to this tropical species. The plant is variable and 
passes into several perceptibly different forms quite incapable of 

sharp definition. Of these the following appear worthy of mention: 
Forma «. Smoothish or inconspicuously pubescent; 

corymbs at maturity dui and open, the ultimate branching more or 

less distinctly eymose.—Synon.., lit., and exsice. as above. 
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Forma 8. congesta (DC.), comb. nov. Heads even at maturity 
sessile or nearly so, the subtending bractlets relatively conspicuous; 
the inflorescences or their divisions compact, rounded or subglobose.— 
M. congesta DC. Prod. v. 197 (1836). M. scandens, var. congesta 
(DC.) Bak. in Mart. FI. Bras. vi. pt. 2, 249, t. 69 (1876). 

MAGDALENA: Santa Marta, Balbis (sk. and fragm. Gr.). 
AtLantico: Barranquilla, André, no. 185 (Gr. 
SANTANDER: Mackey flat, Badillo, Rio Madgalena, alt. 80-90 m., Pennell, 

no. 3907 (Gr., N. Y., Mo.). 
{Porto iad: ] 

Forma Y. hirsuta (Hieron.), comb. nov. Stems, petioles and usual- 
ly both surfaces of the leaves villous with mostly long sordid-white per- 
ceptibly jointed hairs; inflorescence as in forma «.— WM. scandens, var. 

hirsuta Hieron. in Engl. Bot. Jahrb. xix. 47 (1894). M. suaveolens? 
Benth. Pl. Hartw. 201 (1845), not HBK. M. scandens Klatt in Engl. 
Bot. Jahrb. viii. 37 (1887), not (L.) Willd. 

Tea shrubby woods about. Amalfi, alt. 1700 m., Lehmann, no. 
CVIIL 
oo wet loam, Honda, alt. 200-250 m., Pennell, no. 3683 (Gr., N. Y., 

CunDINAMARCA: near Villeta, Hartweg, no. 1111 (N. Y.). 
Ex Vatie and Cauca: near Cali and: Quilichao, alt. 1000-1300 m., Lehmann, 

no. 4888, acc. to Hieron. 
[Peru.] 

21. M. amblyolepis Robinson. Slender twining herbaceous 
perennial; stems round, microscopically granular-puberulent; leaves 
(only the upper seen) deltoid-ovate, obtuse and cuspidate, coarsely 
crenate-dentate, broadly cordate, thin, inconspicuously puberulent 
on the nerves and toward the edge, dark-punctate on both surfaces, 
1-2.5 em. long, 7-20 mm. wide; petiole 1.6—2 cm. long; panicle as 
much as 6 dm. long, opposite-branched, loose, its divisions about 1 dm. 
long, usually alternate-branched and irregularly cymose; pedicels 
terete, 0.5-2.5 mm. long; bractlets small, borne at the summit; heads 
5 mm. long; scales of the involucre obovate or oblanceolate-oblong, 
rounded or obtuse at the slightly erose tip, about 4 mm. long, the outer 
pair puberulent on the back, scarcely striate; corollas white, about 
2.3 mm. long, smooth, the proper tube 0.8 mm. long, throat turbinate- 

campanulate, 1.2 mm. long; achenes dark-brown or blackish, 1.7 mm. 

long, granular on the faces; pappus-bristles about 30, whitish.—Con- 
trib. Gray Herb. Ixi. 11 (1920). 

Bouivar: grassy on places, alt. 70-250 m., Buenavista, east of Sincé 

Pennell, no. 4002 (Gr., N. Y., Mo., Field Mus.). 

22. M. Pennellii Robinson. Slender twining herbaceous per- 
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ennial; stems round, smooth, dark-purple; leaves triangular-ovate, 

subhastately lobed, acuminate, dentate, open-cordate, thin, green on 

both surfaces, 5-nerved from the base, 6-8 cm. long, 5—6 cm. wide, very 

finely ciliolate and slightly puberulent; petiole 3-5 cm. long; panicle 

loose, irregularly compound, puberulent, leafy-bracted, the divisions 

pedunculate, ovoid, 5-20 cm. long; heads about 6 mm. long, shortly 

but distinctly racemose on the ultimate branchlets; pedicels 0.5-2.5 

mm. long, the bractlet at base, middle, or summit; scales of the in- 

volucre oblanceolate, acute, smooth, yellowish-green, mostly 2-costu- 

late, 4.5 mm. long, the ribs confluent into a slight callous swelling at 

base; corollas greenish-yellow, 2.8 mm. long, the proper tube slender 

but toward the base distended by a large nectary, the limb subrotate 

from a scarcely developed throat; achenes 2.6 mm. long, tapering 

toward the base, dark-gray with lighter angles; pappus-bristles about 

26, pale yellowish to erubescent.—Contrib. Gray Herb. Ixi. 19 (1920). 

Mera: shaded roadsides between Villavicencio and ‘‘Buenavista,’’ alt. 

700-900 m., Pennell, no. 1649 (N. Y., Gr., Mo.). 

Although exhibiting an ultimately racemose inflorescence this 

species seems best placed with what may be called the M. scandens 

group of Ser. Corymbosae with which it appears to have much in 

common. 
23. M. nigropunctulata Hieron. Soft-wooded climbing shrub; 

branches at first villous, later glabrate; internodes sometimes 2 dm. 

or more in length; leaves ovate to (the upper) lanceolate, acuminate, 

entire, rounded or shortly cuneate at base subchartaceous, above 

labrate except on the nerves, beneath dark-punctate, pinnately 

nerved (the chief lateral nerves 3-4 on each side, connected by sub- 

parallel transverse veins, the surface reticulate-venulose (the veinlets . 

impressed above, slightly prominulent beneath); petiole as much as 

2 cm. long; inflorescences 1.8-2.5 dm. long; heads clustered 3-5 to- 

gether in subglobose coryrnbous glomerules at the ends of the ultimate 

branchlets, sessile or on pedicels scarcely exceeding 3 mm. in length; 

bractlets black-dotted, 2.5 mm. long, ciliate; scales of involucre 7- 

‘nerved, the outer oblong, 3.5 mm. in length, 1.25 mm. wide, ciliate, 

obtuse, penicillate, the inner elliptic, rounded at tip, 3 mm. long, 

sparingly black-dotted; corolla smooth, 4.5 mm. long, the proper tube 

1.25 mm. long, the throat ovoid, about 3 mm. long, the teeth triangu- 

lar-ovate, tufted at tip, 1 mm. long; achenes (immature) 2.5 mm. 

long, black-punctate; pappus-bristles about 45, slightly flesh-colored, 

thickened at tip—Hieron. in Engl. Bot. Jahrb. xxviii. 578 (1901). 

oe 
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Cauca: indense woods on the western slope of the western Andes of 

Popayan, alt. 1200-1800 m., Lehmann, no. 5967. 

Not seen; the character here drawn from the original diagnosis. 

24. M. Aschersonii Hieron. Twining; stems slender, much 

branched, striate-sulcate, slightly villous when young; internodes as 

much as 7 em. long; leaves ovate-lanceolate, long-acuminate, entire, 

shortly cuneate at base, sometimes as much as 9.5 cm. long and 3.25 

cm. wide, glabrous except on the sparingly pubescent nerves, some- 

what 7-nerved, the first pair of nerves submarginal, the second starting 

about 3-5 mm. above the base and extending about half the length of 

the leaf, the third pair leaving the midnerve 7-10 mm. above the base 

and reaching nearly to the apex; petiole 5-7 mm. long; inflorescence 

ample, leafy-bracted; the divisions scarcely longer than the subtending 

bracts, each bearing 1-2 smaller leaves, dense; branches and branch- 

lets glandular-villous; pedicels scarcely over 1.5 mm. long, glandular- 

pubescent; bractlets 3 mm. long; heads aggregated by 3-5 at the tips 

of the ultimate branchlets; involucral scales 4.5-5 mm. long, deltoid 

at tip, mucronate, scarious, 3-nerved, dorsally covered with dark 

sessile glands especially toward the tip; corollas smooth, about 4.5 mm. 

long, the proper tube about 1 mm. long, gradually expanded into a 

turbinate throat 3.5 mm. long including the deltoid-ovate teeth (0.75 

mm. in length); unripe achenes 2.5 mm. long; pappus-bristles about 

55, reddish.—Hieron. in Engl. Bot. Jahrb. xxviii. 577 (1901). 

AucA: in dense woods on the western slope of the western Andes of 

Popayan, alt. 1300-2000 m., Lehmann, no. 5979. 

Not seen; the character here compiled from the original description 

of Prof. Hieronymus. 

25. M.LehmanniHieron. Shrubby climber, with stems as much 

as 4 m. long; branches round, about 4 mm. thick, reddish-hirsute or 

-subtomentose, finally glabrate; leaves ovate, shortly acuminate, 

entire, subrotund or attenuate at base, at most 6-7 em. long and 3.5—4 

em. wide, subcoriaceous and somewhat rigid, nearly smooth above, 

sparingly pilose beneath, pinnately nerved, the veinlets reticulated 

closely, prominent beneath; panicles 1-2 dm. long, 7-8 cm. thick, 

rufous-pubescent, the lowest branches subtended by foliaceous 

bracts; heads glomerate at the tips of the branches; bractlets about 2 

mm. long; scales of the involucre about 5 mm. long, linear, obtusish 

ciliate at apex, otherwise glabrous, dark (in dried state) but with 

paler margins; corollas about 5 mm. long, narrowly funnel-formed, 

the proper tube about equalling the throat and limb; achenes sub- 

cylindric, pubescent; pappus-bristles about 35, slightly reddish.— 
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Hieron. in Engl. Bot. Jahrb. xix. 46 (1894) where also provided with 

the alternative and wholly needless name Willoughbya Lehmannt 

Hieron.). 

ANTIOQUIA: in dense woods of the high plain, Santa Rosa, alt. 2000-2600 

m., Lehmann, no. 7468. 

Not seen; character condensed from the original diagnosis. Flowers 

said to be greenish-white and fragrant. 

26. M. guaco H. & B. Twining, nearly or quite herbaceous to 

softly woody; stems terete, soon glabrate and smooth, green or pur- 

plish-brown, weak and fistulose; internodes 7-18 cm. long; branches 

round, sordid-tomentellous; leaves ovate, acutish to acuminate, undu- 

late and denticulate to subentire, at base cuneately decurrent upon 

the petiole from a generally rounded contour, membranaceous, usually 

thin and of soft texture, large, 1.2-2.1 dm. long, 9-12 cm. wide, above 

softly puberulent, sometimes obscurely lepidote and scabrid, be- 

neath softly subfulvous-tomentellous especially on the nerves, pin- 

nately veined, the chief lateral veins 3-4 pairs, leaving the midnerve 

below the middle; petiole of the cauline leaves about 5 cm. long, 

winged toward the summit; corymbs large, convex or rounded, long- 

peduncled from the upper axils and together forming a large ovoid 

panicle; heads about 1 cm. long, mostly sessile by 3’s; involucral 

scales oblong, puberulent on the back and sometimes perceptibly 

tufted near the rounded tip, green often with a brown or purplish 

tinge; corolla white, its proper tube slender, 3-3.5 mm. long, the turbi- 

nate-subeylindric throat of about equal length, the teeth deltoid, 

0.6-0.8 mm. long, bearing a few sessile glands on the back; achenes 

3.3 mm. long, tapering toward the base, minutely roughened; pappus- 

bristles about 65, buff to (in age) fulvous.—Pl. Aeq. ii. 84, t. 105 

(1809); HBK. Nov. Gen. et Spec. iv. 136 (1820); Hemsl. Biol. Cent.- 

Am. Bot. ii. 103 (1881); Robinson & Greenman, Proc. Am. Acad. 

xxxii. 12 (1896). M. amara, var. Guaco (H. & B.) Bak. in Mart. Fl. 

Bras. vi. pt. 2, 237, t. 66 (1876), excluding synon. in part. Willough- 

bya guaco (H. & B.) Ktze. Rev. Gen. i. 372 (1891). M. olivacea Klatt, 

Bull. Soc. Bot. Belg. xxxi. 195 (“ 1892” [1893]). 
MaGpALENA: near Santa Marta on the Rio Piedras and at Agua Dulee, alt. 

m. , H. H. Smith, no. 916 (Gr., N. Y., U.S., Mo., Philad., Field Mus.). 

Boivar and ANTIoquIA: on banks of the Rio Magdalena between Mahates 

27. M. dictyophylla Robinson (p. 8). Robust shrubby twiner, 

stems terete, weak, fistulose, scabrid and covered with a short dense 



MIKANIAS OF COLOMBIA 47 

spreading nearly straight dark-purple or brownish-tawny indument; 
branches also terete; leaves ovate, subacuminate, undulate-denticu- 
late, rounded at base or subdecurrent on the petiole, thickish and of 

firm texture, pinnately veined, above rugose and sharply scabrous, 
beneath tomentellous and conspicuously reticulated with exserted 
veins and veinlets, 1-2 dm. long, 6-14 em. wide; the lateral veins 

about 3 pairs, leaving the midrib below the middle; petiole (1.5-)3—4 
cm. long; corymbs compound, peduncled and mostly alternate from 
the upper axils; floral leaves rhombic-ovate, acutish at each end; 
bractlets lance-linear, acute, 3 mm. long; heads about 1 cm. long, 

sessile by 3’s; involucral scales rigidulous, oblong, rounded and dark- 
puberulent on the back, also sprinkled with sessile glands; corollas 

ochroleucous, externally glandular; the proper tube 3 mm. long, 
gradually expanded into a narrowly turbinate-subcylindric throat of 
equal length; teeth 0.7—0.9 mm. long; achenes 3.5—4 mm. long, grayish, 
slightly granulated on the faces, somewhat tapering toward the base; 
pappus-bristles about 65, dull-white—Contrib. Gray Herb. n. s. 
Ixiv. 8 (1922). 
Huta: forest, on the Cordillera Oriental, alt. 1300-1800 m., flowers cream- 

So hi 1-8 Aug. 1917, Rusby & Pennell, no. 1004 (N. Y., phot. and fragm. 

An imperfect specimen from near the village Dolores in the upper 
Cauca Valley, 20 April, 1876, André, no. 2834 (Gr.), is nearly related 
to this species, but the leaves are somewhat less prominently reticu- 
la‘ed beneath, the corolla; said to have a violet tinge, and the pappus 
(in age) somewhat tawny. 

28. M. multinervia Turcz. Smooth, twining, shrubby; stems 
subterete, costate-sulcate (after drying); internodes 1-1.3 dm. long; 
leaves broadly elliptical, rounded or obtuse at both ends, cuspidate 
at apex, crenate-serrate, pinnately 7-nerved, of firm texture, sub- 

coriaceous, reticulate-rugulose, 7.5-9 em. long, about 5.5 cm. wide; 
petiole 2.3-2.8 em. long, flexuous; panicle elongated, 3-4 dm. long, 
1 dm. thick, interrupted, leafy-bracted; the divisions opposite, pedun- 
culate, bearing reduced foliaceous bracts (1-1.5 em. long) and short- 
pedicelled heads in dense subglobose glomerular corymbs; heads 
about 1 em. long; scales of the involucre narrowly ovate-oblong, firm, 
ciliate, slightly tufted near the rounded apex, obscurely tawny-puber- 
ulent on the rounded unribbed back; corolla narrowly funnel-formed, 
about 6 mm. long, the proper tube about equalling the turbinate- 
subcylindrical throat; achenes (immature) 2.6-2.8 mm. long, covered 
with sessile globular red glands; pappus white, with pale buff tinge. 
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Bull. Soc. Imp. Nat. Mose. xxiv. pt. 2, 59 (1851). Walloughbya 

multinervia (Turez.) Ktze. Rev. Gen. i. 372 (1891). 

Nart¥o: on the voleano Pasto, Jameson, no. 418 (K., photostat negative 

and fragm. Gr.). - 

29. M. flabellata Rusby. Twining, apparently herbaceous or 

nearly so; stems sometimes toward 5 m. in length, round, fistulose, 

weak, striate-costulate and often collapsing after drying, entirely 

glabrous; internodes 1 dm. or more in length; leaves opposite, broadly 

elliptic-ovate, acuminate, remotely and obscurely denticulate, round
ed 

at base, 5(—7)-nerved from rear the base, about 17 cm. long, 10 cm. 

wide, thin, membranaceous, when young obscurely puberulent be- 

neath, at maturity glabrous on both surfaces; the nerves connected 

by transverse (somewhat irregular) veins; inflorescences axillary, 

compound, pedunculate, 2-3 dm. long, leafy-bracted; the corymbs 

opposite, peduncled, compound, 4-6 em. broad, flattish or slightly 

convex, tather dense, glabrous throughout; pedicels 1-8 mm. long; 

bractlets herbaceous, spatulate, about 9 mm. long; heads (large for 

the genus) 15-17 mm. high; involucre scales 10-11 mm. long, oblong- 

lanceolate, obtusish, mucronulate, 5(-7)-nerved, obsoletely tufted 

at summit; corollas white, 1 cm. long, narrowly funnel-formed, gla- 

brous, proper tube 4.5 mm. long, throat turbinate, 2.5 mm. long, 

teeth lance-oblong, 3.5 mm. long, subacute; achenes glabrous, 6 mm. 

long; pappus-bristles exceptionally numerous, about 175, scabrid, 

capillary, not thickened toward the tip—Rusby in Robinson, Con- 

trib. Gray Herb. Ixi. 14 (1920). 

MAGDALENA: moderately common in clearings, Sierra del Libano, alt. 

1830 m., H. H. Smith, no. 2002 (N. Y., Gr., Mo., Field Mus.). 

30. M. lloensis Hieron. Herbaceous twiner; stems subterete, at 

first covered with a dull rufous or tawny spreading pubescence; 

internodes sometimes as much as 1.5 dm. long; leaves opposite, ovate, 

acuminate, nearly entire or sinuate-dentate, subcordate at base though 

with-a slight acumination at the attachment of the petiole, sordid- 

pubescent on both surfaces, 4.5 cm. or more in length, 2.5 cm. or 

more in breadth, membranaceous, 3—5-nerved; petiole 1-2 cm. long; 

corymbs compound, trichotomous, large, 3 dm. in diameter, leafy- 

bracted, convex; pedicels slender, 3-9 mm. long, brownish-pubescent; 

bractlets rhombic-ovate, herbaceous; involuecral scales about 1 cm. 

long, oblong-lanceolate, acuminate, 3-nerved and striatulate, the 

inner glabrous except near the slightly ciliate apex, the outer coarsely 

pubescent on the back; corollas glabrous, the proper tube 3-4.5 mm. 

long; the throat scarcely any; teeth oblong-linear, at full maturity 
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3.5 mm. long, spreading; achenes glabrous, grayish-black, with 

lighter angles, 5.5 mm. long; pappus-bristles numerous but variable 

in number (58-143), yellowish-white, in age salmon-colored.—Hieron. 

in Engl. Bot. Jahrb. xxix. 18 (1900). 

CunpINAMARCA: Bogotd, Bro. Ariste-Joseph, no. A277 (U. S., phot. and 

fragm. Gr.). 
[Ecuad.] 

ss 

This plant, recently received from the neighborbood of Bogot4, 

closely matches an old specimen collected by Née (no. 997, in Bot. 

Mus. Copenh.) in “Peru” according to thé label, but presumably 

from Ecuador (see p. 95). In all essentials both correspond well 

with the type of the Ecuadorian M. lloensis, of which some character- 

istic fragments have been most kindly supplied to the writer by Prof. 

L. Diels, Director of the Botanical Garden and Museum at Berlin. 

The original material, collected in the Lloa Valley by Sodiro seems 

to have been scarcely in anthesis and the measurements of Prof. 

Hieronymus must accordingly be in some cases increased to cover 

the more mature material now available. It is remarkable, that 

this striking plant, extending as it does from the environs of Bogota 

to central Ecuador and perhaps even to Peru, should not have been 

detected earlier. 

Ser. V. GLoBosaE. Heads sessile or nearly so, in dense hemispher- 

ical or globose paniculately disposed glomerules. 

Key TO SPECIES. 

Divine st alas pg deen ener res 1. M. acutissima. 

Leaves denticulate, oblong-ovate, rounded at base, mem- 

Pen os a hehe es ee ee mes eee 32. M. globifera. 

Leaves crenate-serrate, elliptic-ovate, chartaceo-coria- : 

Sa ae aang att
 a wy tt ne 28. M. multinervia. 

31. M. acutissima Rusby (see p. 5). Tall luxuriant twiner, 

hispid about the nodes; stems round, multicostulate, hollow; leaves 

of the stem broadly ovate, entire, deeply cordate, cuspidate-acumi- 

nate, about 21 cm. long, 14-18 em. wide, nearly smooth on both sides, 

slightly paler beneath, 7(-9)-nerved from the base; veins reticulated 

but immersed; petioles 6-7.5 cm. long, speading-hispid; the rameal 

leaves much reduced, elliptical, rounded or subcordate at base; 

thyrse terminal, rather dense, 1—1.8 dm. long, 7-10 em. thick; heads 

about 1 cm. long, slender, sessile in hemispherical or subglobose glome- 

rules; bractlets lanceolate, 3.5 mm, long; involucral scales linear- 
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oblong, obtuse, 7 mm. long, 1.25 mm. wide, 1—2-nerved, somewhat 

callous at the base, hispidulous toward the tip; corollas white, smooth, 
6 mm. long; proper tube 3 mm. long; throat turbinate-subcampanu- 
late, 2 mm. high; teeth ovate, 1.2 mm. long; achenes slender, smooth, 
brown, about 3 mm. long; pappus-bristles about 37, slightly flesh- 
tinged, perceptibly thickened upward.—Contrib Gray Herb. n. s. 
Ixiv. 5 (1922). 

Antioquia: thicket on a ridge, Horqueta Mountain, alt. 2288 m., H. H. 
Smith, no. 2613 (N. a ¥ ae and fragm. Gr.); Las Nubes, alt 1373 m., H. 
H. Smith, no. 632 (N. 

32. M. globifera a Twining, subherbaceous; stems some- 

times as much as 6 m. long or more, terete, fistulose, minutely puber- 
ulent at least when young, later subglabrate but more or less papil- 
lose-roughened (under lens), somewhat costulate (after drying); in- 
ternodes at maturity 1 dm. or more in length; leaves ovate, caudate- 
acuminate, cuspidate-denticulate (teeth 0.5-0.8 mm. high, about 
6 mm. apart), rounded at base, membranaceous, 12-19 cm. long, 6-10.5 
cm. wide, sparingly granular-puberulent on the upper surface when 
young, slightly paler beneath, lateral nerves 3 pairs, pinnately dis- 
posed and leaving the midnerve within 2 cm. of the base; petioles 
3-5 em. long, rather slender, puberulent when young; inflorescence in- 
terrupted, subpyramidal, 2—2.5 dm. long, leafy-bracted; glomerules 12— 
17-headed, spherical, 1.5-1.8 cm. in diameter, on peduncles 8-12 mm. 
long; heads 7 mm. long; involucral scales oblong, pale-green, puberu- 
lent, unribbed, deltoid at tip, obtusish, callous and whitish at base; 

corollas white, trumpet-shaped, 5.5 mm. long, moderately and very 
gradually enlarged upward, without distinction of tube and throat, 
teeth deltoid, 0.5 mm. long; achenes (immature) 1.5 mm. long, 
glabrous; pappus-bristles about 36, re in Robinson, 
Contrib. Gray Herb. Ixi. 15 (1920). 

Macpatena: forest, Minca road, alt. about 366 m., H. H. Smith, no. 1986 
(N. Y., Gr.). Only one individual seen by the collector. 

This species is most closely related to the Guatemalan M. globosa 
Coult. Bot. Gaz. xx. 46 (1895), but that has solid stems, subcoriace- 
ous merely undulate not cuspidate-denticulate leaves, smaller glome- 
rules, and shorter much blunter involucral scales. 

Dovstrut SPECIES. 

M. Liervatm Herincq. Leaves opposite, cordate, deep-green, 
velvety, shining, 3 dm. long, 25 cm. wide; the nerves roseate to the 
middle, white at the tip.—Hort. Franc, 1866, p. 17 (1866).—Intro- 
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duced into French horticulture from Colombia by Lindige. Not 
seen, the above characters all that are obtainable from the meagre 

horticultural description. Very doubtful, even as to the genus. 

Spectres Repucep or TRANSFERRED. 

M. antioquiensis Hieron. in Engl. Bot. Jahrb. xxviii. 580 (1901) = 
J. taNuGINOSA DC. (see p. 35). 
M. Banisteriae Klatt in ag Bot. Jahrb. viii. 36 (1887), not DC. 

=M. tanuarnosa DC. (see p. 35). 
M. caudata Benth. Pl. fig 201 (1845) =M. Rutizrana Poepp. 

(see p. 34). 
M. gonoclada DC. Prod. v. 199 (1836) = M. corviroua (L. f.) 

Willd. (see p 41). 
M. Karsteniana Klotzsch ex Hieron. in Engl. Bot. Jahrb. xxviii. 

581 (1901) = M. tanuctnosa DC. (see p. 35). 
M. orinocensis HBK. Nov. Gen. et gts iv. 134 (1820) = M. 

MICRANTHA HBK. (see p. 42). 
M. paezensis Robinson, a Am. Acad. xlvii. 197 (1911). = M. 

POPAYANENSIS Hieron. (see p. 41). 
mS scandens of auth. not ‘L.) Willd. = M. micrantua HBK. (see 

p- 
- qudeedlons® Benth. Pl. Hartw. 201 (1845), not HBK. = M. 

MICRANTHA, forma HIRSUTA (Hieron.) Robinson (see p. 3). 

M. suaveolens HBK. Nov. Gen. et Spec. iv. 135 (1820) = 

es (L. f.) Willd. (see p. 41). 
M. vitifolia Hieron. in Engl. Bot. Jahrb. xix. 46 (1894), not DC. = 

M. punctata Klatt (see p. 34). 

- VENEZUELA 

The literature relating to the Mikanias of Venezuela is exceedingly 

slight and consists of the following items. 

1820. Kunrtu in HBK. Nov. Gen. et Spec. iv. 134 described two 

species, M. micrantha and M. orinocensis, from localities. within the 

present limits of Venezuela. These are plants of similar habit and 

have no convincing technical distinctions. Although one is said to be 

herbaceous and to have long petioles and the other shrubby with 

short petioles, careful study of the available material including the 

ens in Paris indicates that they are mere forms of the same 

species. 
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1836. DeCanpo..e, Prod. v. 196, in treating Mikania, merely 

complies the species given by Humboldt, Bonpland, & Kunth, with- 

out adding any others from Venezuela. 
1881-82. Kuart, Abh. Naturf. Gesellsch. Halle, xv. 325, describes 

a new species on the basis of a specimen collected at Colonia Tovar by 

Fendler. Although the plant has subsessile glomerate-paniculate 

heads, it was given the misleading name M. racemulosa and said to be 

related to the Brazilian M. ligustrifolia DC., which has really racemose 

heads, and to the writer appears rather remote. 

1881. Ernst, A., Las Fam. en la Fl. de Venez. 78, mentions under 

the genus Mikania, M. orinocensis, the “guaco blanco,” M. gonoclada, 

the “guaco verde,” and M. radicans, the “guaco morado.”” While 

these names are unexplained, it is probably that by the first two he 

intended the species here called M. micrantha HBK. and M. cordi- 

folia (L. f.) Willd.; and that the undescribed M. radicans of Ernst, a 

species omitted from the Index Kewensis, was a mere renaming (per- 

haps unintentional) of M. parviflora (Aubl). Karst., a plant that else- 

where has borne the vernacular name “ guaco morado,”’ an expression 

which may be roughtly translated as meaning “mulberry-colored 

snake-plant.”’ 
1886. Ernst, A., Expos. Nac. Venez. 449, mentions similarly M. 

gonoclada, “ guaco,” M. scandens, “guaco blanco,” and M. radicans, 

“uaco morado,”’ but without further explanation. 

1907. Unrspan, I., Symb. Ant. v. 224, after characterizing his M. 

oopetala from Cuba, alludes to a nearly related plant collected by 

Moritz at Colonia Tovar, Venezuela. 
JoHNSTON, J. R., Proc. Bost. Soc. Nat. Hist. xxxiv. 267, 

records the collection on Margarita Island of a Mikania identified by 

him as M. amara Willd., but on account of its pedicellate heads and 

other differences certainly distinct, and here described as M. John- 

stonit. 
1911. Rosrnson, B. L., Proc. Am. Acad. xlvii. 196, described a 

new species, M. hexagona, on the basis of one of Fendler’s plants of 

Venezuela. 
1921. Rosrnson, B. L., Contrib. Gray Herb. Ixi. 15-22, published 

diagnoses of three further Venezuelan species, namely M. gracilipes, 

M. miconiodes, and M. vitrea. 

It will thus be seen that not more than three described species of 

Venezuelan Mikanias have ever been brought together in any one 

work. However, there appear to be no less than thirteen species 
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which can now be definitely recorded for the country—a number suf- 
ficient to justify keying and revision. How restricted our information 
is regarding the Mikanias of Venezuela may be inferred from the fact 
that fully half of those as yet known have been discovered within a 
few miles of a single centre of exploration, Colonia Tovar, a mountain 
resort within comparatively easy access of Caracas. 

In Venezuela the Mikanias thus far known represent only four of 
the sectional series, namely the Spiciformes, Racemosae, Thyrsigerae, 

and Corymbosae. For the distinctions between these groups, see 
key on page 

Ser. I. Sprcrrormes DC. (see p. 27). 

Key To SPECIES. 

Leaves triangular, with sharp angles at each side of the base... .1. M. hastata. 

weet ia ovate to elliptic-oblong, rounded on each side 

Heads about 8 mm. long; leaves deltoid-ovate, thick, 

Manda a abo { 5 mm. long; leaves elliptic-oblong, thinly sub- 
coriaceous, slightly puberulent on nerves beneath. . . .4. M. miconioides. 

1. M. hastata (L.) Willd. Climbing soft-wooded shrub; stems 
subterete, pithy, sparingly puberulent; internodes 4-12 em. long; 

leaves triangular, acuminate, broadly cordate, with divergent angles 

at the sides, more or less crenate-undulate, membranaceous, green on 

both surfaces, sparingly pubescent chiefly on the nerves beneath, 3- 
nerved from the short acuminate insertion, 7-11 cm. long, nearly as 

wide; petiole 4-8 cm. long; panicle large, leafy-bracted, pubescent, of 

rather dense, subsessile or short-peduncled spikes (6-10 cm. long); 

heads closely sessile, 5 mm. long; bractlets ovate, acuminate, nearly 

as long as the involucre, pubescent; involucral scales thin, pale green, 

substramineous, elliptic-oblong, rounded or mucronate at the some- 

what erose-ciliate tip; corollas white, funnel-formed, 2.5 mm. long, 

sprinkled with sessile glands; achenes 1.3 mm. long, more or less pubes- 

cent or granular at least on the angles; pappus-bristles about 20, white, 

slightly thickened near summit.—Sp. PI. iii. 1742 (1804); DC. Prod. 

v. 190 (1836); Urb. Symb. v. 215 (1907). Eupatorium hastatum L. 

Syst. Nat. ed. 10, 1204 (1759). Woélloughbya hastata (L.) Ktze. Rev. 
Gen. i. 372 (1891 
ARAGUA: near Colonia Tovar, Fendler, no. 1944 (Gr., Mo.). 
{Jam., Cuba.] 

2. M. vitrea Robinson. Stout twining shrub; stems terete, 

2. M. vitrea. 
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glabrous, slightly fistulose; leaves round- or deltoid-ovate, shortly 
caudate-acuminate, subentire, rounded at the sides and rounded or 

subtruncate at the base, 10-12 cm. long, 7-10 cm. wide; petiole thick, 
flexuous, subterete, 3-4 cm. long; panicle pyramidal, compound, 
leafy-bracted, 3 dm. long, 1.5 dm. thick, crisped-puberulent; ultimate 
branchlets 2-3 em. long, spreading, densely capituliferous from the 
middle; heads closely sessile, about 7-8 mm. long; involucral scales 
oblong, obtusish, slightly puberulent toward the tip, elsewhere gla- 
brous, dark-purple, but pale toward the slightly tumid base; corollas 
5 mm. long, somewhat enlarged upward but without distinct throat, 
the limb purplish and granular-puberulent; pappus sordid-buff —Con- 
vii Gray Herb. Ixi. 22 (1920). 

RAGUA: near Colonia Tovar, alt. 1983 m., Fendler, no. 2349 (Gr., Mo., K.). 
(Trinidad, Britton, Hazen & Me ndelson, no. 1290 (Gr. | 

Ser. II. Racemosak (see p. 30). 

3. M. scabra DC. Tall twiner or at times a straggling shrub; 
stems terete, slightly lignescent, somewhat costulate after drying, 
solid, pithy, scabrous with spreading dark-jointed hairs; internodes 
4-20 cm. long; leaves ovate to oblong, 7-10 cm. long, 3.5-8 em. wide, 
somewhat serrate to entire, thickish, scabrous-pubescent on both 
surfaces, pinnately 5-nerved from near the obtuse, rounded, or some- 
what cordate base, or definitely feather-veined; petiole rather slender, 
6-25 mm. long; panicle ample, of a terminal and 4-10 spreading lat- 
eral racemes; these simple or tranched toward the base; pedicels fili- 
form, straight, widely spreading, 2-6 mm. long; heads 7-9 mm. long; 
involucral scales dorsally puberulent, linear, often spreading at tip, all 
acute or the inner obtusish, 5-6 mm. long; corollas 4.5 mm. long, 
white; the proper tube somewhat variable in length, usually about 2 
mm. long; throat 2-3 mm. long, subcylindric but somewhat enlarged 
upward; teeth deltoid, granuliferous, 0.6-0.8 mm. long; achenes 
slender, 3 mm. long, at first sparingly glanduliferous, later nearly 
smooth, at maturity nigrescent; pappus at first nearly white, in age 
rufescent.—Prod. v. 190 (1836); Urban, Symb. Ant. v. 218 (1907). 
M. racemulosa Benth. Ann. Nat. Hist. ii. 109 (1839), and in Hook. 
Jour. Bot. ii. 41 (1840). M. psilostachya, vars. scabra and race- 
mulosa Bak. in Mart. Fl. Bras. vi. pt. 2, 265, 266 (1876). Wéalloughbya 
scabra (DC.) a ren Gen. i. 372 (1891). 

Boutvar: very hi limber, near stream, vicinity of Ciudad Bolivar, L. 
Z. Bailey .* . 

[Brazil, French, ne) and British Guiana, Trinidad.] 

Although distinguished from M. psilostachya chiefly by its pedi- 
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cellate heads this plant tends to thinner more ovate leaves, and less 
glandular achenes, and seems to have quite a different range. For 
the present it appears wise therefore to follow De Candolle, Bentham, 
and Urban in treating it as a separate species. 

Ser. III. THyrstGrRAE (see p. 32). 

Key To SPECIEs. 

a. Leaves (i. e. mature sane) rounded at bas 
b. Heads (about 5 mm. long) sessile, more or ies distinctly 

spicate neart he tips of the panicle-branche aie ts 4. M. miconioides. 
b. Heads (at full maturity about 7 mm. jong on sittin 

pedicels (0.5-4 mm. in length).................. 5. M. gracilipes. 
b. Heads (8-9 mm. long) subsessile, glomerate by 3-5 at par 
ee Ree ee ey eee ieee Soi ges a: M. racemulosa. 

a. Leaves (at least the mature cauline) distinctly cordate ¢. 
a divaricate acute or acuminate angle on 

<— side, green and only sparingly pubescent be- 
Ui he, Ft A ee as A ee eo ee oe punctata. 

: Tosa ovate, entire, rounded at sides, densely canescent- 
tcstribone: WeORAN «<5 = Radia, a hax cows coc . M. lanuginosa, 

a 

M. miconioides Robinson. Leaves elliptic-oblong, rounded at 
base, with reticulated veinlets slightly raised on the upper surfaces; 
heads sessile-—Contrib. Gray Herbs Ixi. 19 (1920). For fuller des- 
cription see p. 37. 

Araqua: near Colonia hid on, alt. 1525 0. 2558 (Gr.); also 
from the same locality, Moritz, no. 1656 (sk. ad (aight peter in Gray 

Herb. from Klatt her! b. ) 
{Colomb.] 

S.-M, pes Robinson. Apparently twining; stem slender, 

round, costulate-sulcate after drying, strigose-setulose particularly 

near the nodes; leaves ovate, narrowed to an obtusish apex, undulate, 

rounded at base, with or without a short spreading bluntish lobe or 

angle at each side, firmly membranaceous, green and glabrous on 

both surfaces, 9-13 cm. long, 5-9 cm. wide, somewhat 5-nerved; 

nerves connected by transverse more or less netted veins; these slightly 

prominulent on both surfaces; petiole 1.5 em. long; panicle pyramidal, 

3 dm. long, 2 dm. thick, leafy-bracted, at length rather lax; the axes 

covered with a fine incurved puberulence or somewhat tawny-setulose 

or -strigose; pedicels filiform, at maturity 3-5 mm. long; heads about 

7 mm. long; involucral scales narrowly oblong, rounded at the tip, 

slightly striate on the back, at first pale green to stramineous, at 

length brownish; corollas white, 3 mm. long, the proper tube slender, 

1.5 mm. long, throat campanulate-subcylindric, about 1 mm. high, 
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teeth ovate, scarcely over 0.5 mm. long; achenes slender, slightly 
hispid toward. the summit, elsewhere glabrous, 3.5 mm. long; pappus- 
bristles about 30, slightly fulvous in age—Contrib. Gray Herb. 
Ixi. 15 (1920). 

CaRraBOBO (?): between Valencia and Campanero, alt. 915 m., Fendler, no. 
2348 (Gr., Mo.). 

6. M. racemulosa Klatt. Shrubby twiner: stems slender, 
subterete, scabrid, somewhat setulose especially about the nodes, 
solid, with yellowish-white pith; internodes 3-7 cm. long; leaves lance- 
oblong, acuminate, obscurely undulate-denticulate, 7-10 cm. long, 

2.3-4.3 em. wide, pinnately veined, green on both surfaces, nearly or 
quite glabrous above, bearing a few rather long and subappressed 
bristles on the midnerve and chief veins beneath; petiole 1 cm. long, 
canaliculate above, setulose; panicle compound, 3 dm. long or more, 
2-2.5 dm. thick, leafy-bracted, the divisions thyrsoid, terminating 
opposite or alternate branches, 6-10 cm. in length, dense; bractlets 
ovate, subacute, somewhat pubescent or at least ciliate, about half as 
long as the involucre; involucral scales oblong, rounded at the tip, 
substramineous, puberulent; heads about 1 cm. long; corollas white; 

the proper tube 2 mm. long; throat campanulate-subcylindric, of 
equal length; teeth ovate, 1 mm. long; achenes 3.5 mm. long, the 

faces olivaceous and somewhat lucid, the angles rib-like, pale, smooth; 
pappus-bristles about 35, whitish, barbellate, slightly thickened to- 
ward the apex.—Abh. Naturf. Gesellsch. Halle, xv. 325 (1882), in 
advance reprint, p. 5 (1881). 

Araaua: near Colonia Tovar, alt. 2135 m., Fendler, no. 625 (Gr., Mo.). 

Ineptly named; there is little in the thyrsoid-panicle of this species 

to suggest a raceme. 

7. punctata Klatt. Leaves thin, triangular-ovate, green on 
both wich, the lateral angles rather sharp and basal sinus deep but 
open.—For further characters see p. 33. 

Feperau Dist.: Caracas, Birschel (Gr.). 
{Colomb., Cent.-Am., 8. Mex | 

. M. lanuginosa DC. Leaves triangular-ovate, rounded at the 
sides, densely gray-tomentose on both surfaces ——For further charac- 
ters see 

Araacua: Colonia Tovar, Moritz, no. 1657 (sk. and fragm. in tig Sates ex 
: hb, Blatt ape Colonia Tovar, alt. 1708 m. , Fendler, no. 630 (Gr., M 

[ 
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Ser. IV. CoryMBosak (see p. 39). 

Kry To SPECIES. 

a. Leaves clearly cordate or hastate b. 
6-angled; heads sy eA large; involucral scales 

(when fully mature) 9-10 mm. long foyer t 4 9. M. cordifolia. 
b. Stems terete, savitpontalete (when dried); involucral 

piles. ots Dh. Waie . sp ee sw Ree 10. M. micrantha. 
a. Leaves avateonlonn to suborbicular, rounded or pointed at base ¢ 

c. Stems when young slightly Sangeet: when mature terete or nearly S80; 
bracts (not practi! petiolate d. 

d, Leaves more or less evidently 3(—5)-nerved erate etd the base; 
involucral oxlbn not pees B or leas ase ohnstonii. 

d, Leaves pinnately veined; scales shortly but Suing” calearate at 
Hae See AEE Scere USS bh ee Oe ee ee 12. 

c. Stems even in age strongly and sharply 6-angled, the angles narrowly 
winged ; bracts Sesele gi os iasdake Ngee Res SURES . M. hexagona 

9. M. cordifolia (L. f.) Willd. Sp. Pl. iii. 1746 ath Cacalia 
cordifolia L. f. Suppl. 351 (1781). Stems hexagonal; leaves round- 
ovate, acute or orci cordate by an open sinus. For further 

characters see p. 

Freperat District and ARAGUA: tae come near Caracas and Colonia 
Toa ae 1525-2135 m., Fendler, no. 627 (Gr.); Caracas and vicinity, L. H. & 

.Z. Bailey, no. 777 (Gr.); toward a Guaira L. H. & E. Z. Bailey” no. 1178 

[Widely distrib. and rather common in trop. and subtrop. Am.]. 

This is probably the species which Ernst, Las Fam. en la Fl. de 
Venez. 78 (1881) and Expos. Nac. Venez. 449 (1886), mentions as 

. gonoclada and calls by the names Guaco and Guaco verdo. 

10. M. micrantha HBK. Nov. Gen. et Spec. iv. 134 (1820). Stem 
terete or nearly so; leaves ovate, acuminate, sagittate-cordate or 
subhastate at base, with a _ but open sinus; heads small. For 
further description see p. 

Feperau Dist.: Caracas, Birschel (Gr.). 
ne ae a few miles southeast of Colonia Tovar, alt, 1220 m., Fendler, no. 

Monaaas: Caripe, in shade, Humboldt & Bonpland, no. 235 (Par., phot. 

"A OT IDENTIFIED: Island-of Pararumo in the Orinoco, Humboldt & 

Bonpland (P. (Par phot. Gr.), the type of M. orinocensis 
[Widely distrib. in trop. and su cones .] 

11. M. Johnstonii Robinson (see p. 14). Shrubby  twiner; 
branchlets hexagonal and puberulent, the angles rib-like; stems at 
maturity terete, brown, glabrous, shining, internodes 1—2.6 dm. long, 

fistulose; leaves round-ovate, shortly pointed to rather sharply 
acuminate, obscurely undulate to entire, revolute on the margin, 
rounded to (especially the upper) slightly and rather abruptly pointed 
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at the base, 5-11 cm. or more in length, 3.5-7 em. in breadth, sub- 
coriaceous, triply-nerved from well above the base, above glabrous 
and lucidulous but somewhat bullate, beneath covered with a very 

short close olivaceous tomentum except upon the lighter-colored 
nearly glabrous midrib and chief veins; petioles 2-4 cm. long, their 
bases transversely connected around the tumid node by an elevated 

stipular line; compound corymbs rather loose, trichotomous; pedicels 
2-5 mm. long; heads 1 cm. long, closely subtended by a spatulate- 
oblanceolate somewhat petiolate bractlet about 5 mm. in length; 
corollas about 6.5 mm. long, glabrous; the proper tube slender, uni- 

formly cylindric, 2 mm. long; the throat short, scarcely 1 mm. in 
length, abruptly expanded; teeth lanceolate, acutish, 3.5 mm. long; 

achenes slender, tapering to the base, grayish-brown, obscurely 
sprinkled with a few sessile and stalked glands, 5 mm. long; pappus- 

bristles about 65, white or flesh-colored—M. amara J. R. Johnston, 

Proc. Bost. Soc. Nat. Hist. xxxiv. 267 (1909), not Willd. 

Marcarita IsLanD: en route from El Valle to Juan Griego, Aug. 12-15, 

1903, J. R. Johnston, no. 104 (Gr.), 

12. M. trinitaria DC. Vigorous twiner (though sometimes sub- 
prostrate) ; stem when young perceptibly 6-angled, scabrid-puberulent, 

in age subterete, smoothish, fistulose; internodes sometimes as much 

as 18 cm. long; branches opposite, curved-ascending; leaves subob- 

long-ovate, acuminate, entire, barely acute to subacuminate at base, 

9-10 em. long, half as wide, firmly membranaceous or subcoriaceous, 

above green, glabrous, and at length somewhat bullate, beneath 

covered especially between the veinlets with a very short sometimes 
merely microscopic gray or olivaceous tomentum; midrib somewhat 
2-4-furrowed; chief lateral veins in about 4-5 pairs; petioles slender, 

not winged, channelled above, scabrid-puberulent, about 1.8 cm. long, 

flexuous as if inclined to twine; corymbs on short leafy branches, 
round-topped, moderately dense; bracts lanceolate, petiolate; heads 

sessile in 3’s, about 1 cm. long; bractlets linear, about 3 mm. long; 
involucral scales oblong, erose at the rounded tip, slightly narrowed 

and dorsally somewhat gibbous or subcalcarate at base, about 8.5 mm. 
long, 2 mm. wide, dorsally purplish-puberulent; corollas greenish- 
white; the proper tube 3.2 mm. long; the throat turbinate, scarcely 

1 mm. long; teeth lance-oblong, 2.4 mm. in length; achenes very im- 
mature; pappus-bristles about 56, buff (in age) —Prod. v. 194 (1836); 
Pulle, Enum. PI. Surinam, 459 (1906). 
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Aragua: Colonia Tovar, alt. 1982 m., Fendler, no. 2350 (Gr., K., Mo.). 
NZOATEGUI: on Rio La Pefia ae Oe : & & E. Z. Bailey, no. 1683 (Gr oy 

(Trinidad, Dutch Guiana acc. to Pulle, 1. c.] 

Urban, Symb. Ant. v. 228 (1907) refers this species with mark of 
affirmation to the synonymy of M. latifolia J. E. Sm., but this would 
certainly give the latter species an unduly wide interpretation. To 
the writer it appears that these plants are pretty readily distinguished 
by the following characters: M. trinitaria has oblong-ovate subcoria- 
ceous leaves, which are pinnately veined, acute at the base, and rather 
densely and conspicuously tomentellous beneath, while the involucral 
scales are gibbous-subcalcarate at the base. In M. latifolia, on the 

other hand, the leaves are thinner, more broadly ovate, rather blunt 

at base, nearly smooth or at most puberulent, and pinnately 5- 
nerved rather than pinnately veined; and the involucral scales are not 
at all or but very slightly gibbous at base. 

13. M. hexagona Robinson. Stout twiner; stem sharply 6- 

angled, becoming 1.2 cm. or more in thickness, twisted, fistulose, at 

first puberulent, soon essentially glabrous, purplish-brown; the 

angles narrowly winged and at length somewhat corky; leaves ovate, 

acuminate, entire, rounded at base and somewhat decurrent upon the 

petiole, 5(-7)-nerved from above the base, 1 dm. long, 7 em. wide, 

green and rough-puberulent on both surfaces; petiole about 2.5 cm. 

_long; the upper (bracteal) leaves ovate, sessile or nearly so; corymb 

compound, rounded, 2 dm. in diameter; bractlets lanceolate, herba- 

ceous, acute, often about as long as the involucres; heads about 1 cm. 

long, borne singly on pedicels 3-5 mm. in length; involucral scales 

narrowly lance-oblong, acuminate, pale-green, substramineous, nearly 

smooth; corollas about 5 mm. long; the proper tube 2.5 mm. long; 
throat eakipanulate; scarcely 1 mm. long; teeth oblong, about 2 mm. 
in length; achenes 4 mm. long; pappus-bristles about 70, rufescent.— 

Proc. Am. Acad. xlvii. 196 (1911). 

Araavua: near Colonia Tovar, alt. 1700 m., Fendler, no. 626 (Gr.). 

REDUCED, DOUBTFUL, OR EXCLUDED SPECIES. 

. amara J. R. Johnston, Proc. Bost. Soc. Nat. Hist. xxxiv. 267 

00, not Willd. = M. Jounstonu Robinson (p. 57). 

M. gonoclada DC. Prod. v. 199 (1836); and (?) Ernst, Fam. Fl. 

Venez. 78 (1881), & Expos. Nac. Venez. 449 (1886) = M. corDIFOLIA 

(L. f.) Willd. (p. 57). 
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M. orinocensis HBK. Nov. Gen. et Spec. iv. fe (1820) does not 
appear separable from M. micrantHa HB 

M. parviFitora (Aubl.) Karst. Piciriwthe: Fi 1061 (1883), a little 
known plant of French Guiana has not as yet been demonstrated in 
Venezuela though its occurrence there is to be expected. It was the 
original upon which M. amara (Vahl) Willd. was later founded, the 
species to which M. guaco HBK. was reduced by Baker as a variety. 
However, it is certainly distinct, having thicker leaves, much shorter 
petioles, and corolla-teeth about 3 mm. long, slightly exceeding the 
throat, instead of less than 1 mm. long and much shorter than the 
throat as in M. guaco 

M. radicans Ernst, Fam. Fl. Venez. 78 (1881), & Expos. Nac. Venez. 
449 (1886), is an unexplained name quite without diagnosis. 

M. scandens of auth. incl. probably Ernst, Expos. Nac. Venez. 449 
(1886), not Willd. = M. micrantha HBK. Nov. Gen. et Spec. ~134 
(1820). 

ECUADOR. 

The significant references to the Mikanias of Ecuador appear to. be 
covered by the following brief bibliography. 

Humpo.pt & BonptanD, Pl. Aequin. ii. 87, t. 106, recorded . 
and figured from the neighborhood of Gonzanama within the present 
boundaries of the country JZ. angularis. 

1820. HumsBoupr, BonPLAND, and Kountn, Nov. Gen. et Spee. iv. 
136-9, described as of Ecuador three species as of Mikania, namely, 
M. Tafallana (which is closely related to M. parviflora (Aubl.) 
Karst.), M. loxensis (which appears to be only a smoothish form of 
M. cordifolia a. f) Willd.), and M. arborea (now treated as Eupa- 

torium Spreng., see Proc. Am. Acad. liv. 359, lv. 11). 
1845. BENTHAM, Pl. Hartw. 211, added an Ecuadorian species to 

the genus. 
1866. JamEsoN, Syn. Pl. Aeq. ii. 90-92, compiles descriptions of 

M. loxensis, M. Tafallana, and M. corpubulere, but adds nothing from 

personal observation. 
894. Hieronymus in Engl. Bot. Jahrb. xix. 47, founds on Ecua- 

dorian plants of Lehmann a new species and a new variety of Mikania. 

1900. HreronyMus, l.c. xxix. 15-18, contributing an annotated 

enumeration of the Compositae to a paper on the Ecuadorian collec- 
tions of Prof. Sodiro, lists eight species of Mikania, of which four are 
described as new to science. 
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1901. Htreronymus, |. ¢c. xxviii. 576-582, in further notes on the 
Andean Compositae of Lehmann and others, describes three more 
species of Mikania from Ecuador. 

1921. Rostnson, B. L., Contrib. Gray Herb. lxi. 12-21, publish- 

ed diagnoses of the following species occurring in Ecuador: M. Andrez, 
M. Jamesonii, and M. Seemannit. 

Ecuadorian material of this genus in North American herbaria is 
disappointingly slight. The present treatment must accordingly be 
of a frankly sketchy nature and largely the result of compilation. 

However, it seems worth while at least to bring together and present 
in convenient form the hitherto scattered and wholly uncorrelated in- 
formation available regarding the species thus far recorded from 

Ecuador 

Ser. I. Sprcrrormes DC. (see p- 27). 

Key TO SPECIES. 

a. Leaves rounded at bas 
b Involucral scales cee 5 mm. eal apne panicled. . 1. M. leiostach, ya. 

onglomerate. . . ..2..M. cha galensi 

a. Leaves suraate 
c. Herbaceous; leaves membranaceous, obtusish; outer - 

cabvolunral scales glandular on the back; proper tube 

orolla scarcely 1 mm. long...........--+.-++> 3. M. cuencana. 

c. Shrabty ; caves subchartaceous s, cuspidate-acuminatc; 

involucral scales (ciliate) glabrous on e back; 

proper tube of the corolla 1.75 mm. long........-- 4. M. Eggersii. 

1. M. leiostachya Benth. Pl. Hartw. 201 (1845). Leaves ovate, 

essentially entire, rounded at base, subcoriaceous, reticulated on both 

surfaces; heads sessile, about 7 mm. long. For further characters 

see p. 29. 

PICHINCHA: near Meee Jameson (Gr.). 
{Colomb., Panama, Cent. Am.] 

In Ecuador this species appears to vary as follows 
Forma x. typica (see p. 15). Rather obscurely puberulent 

or nearly smooth. Lit., range, and exsicc. as above. 
Forma 6. irrasa Robina (see p. 15). Stems, petioles, and 

particularly > axis and branches of the inflorescence fulvous- 

tomentose——? M. Sodiroi Hieron. in Engl. Bot. Jahrb. xxix. 16 

(1900). 
Fe encemsas a Cusatagua, vicinity of Ambato, Prof. A. Pachano, no. 201 

No material of M. Sodirot has been seen by the writer and it is 
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quite possible that it may have distinctions much-more definite than 

any brought out in the original diagnosis. 

2. M. chagalensis Hieron. Half-shrubby twiner, with stems 
reaching 8 m.; branches round, as much as 2.5 mm. thick, striate, at 
length glabrescent; leaves ovate-oblong, acuminate, entire or remote- 
ly and inconspicuously callous-denticulate, rounded and somewhat 
unsymmetrical at base, slightly puberulent or glabrescent on both 
surfaces, pinnately somewhat 5-nerved, the nerves subalternate, 
extending the greater part of the length and connected by subparallel 

cross-veins; spikes many, conglomerate, the glomerules opposite, 
long-stalked, the speading and pubescent peduncles often bearing 
a simple reflexed and stalked spike at the base; terminal panicle 
about 2 dm. long; bractlets linear, 1-1.5 mm. long; heads sessile; in- 

volucral scales lingulate, 2.5 mm. long, 0.75 mm. wide, ciliate at tip, 
fuscescent on the back but paler toward the edge; corollas greenish- 
white, about 1.75 mm. long; throat narrowly funnel-formed, twice 
as long as the proper tube; teeth linear-subulate; achenes glabrous, 
1.5 mm. long; pappus-bristles about 35, slightly reddish.—Hieron. 
in Engl. Bot. Jahrb. xix. 47 (1894). 

Not seen; the description here condensed from the original diagnosis. 

CUENCA: in open bushy places on middle western slopes of the western 
Andes near Chagal, alt. 2000-2500 m., Lehmann, no. 4887. 

3. M. cuencana Hieron. Subscandent herb; stems round, 
obsoletely striate, soon glabrate, pithy, sometimes as much as 10 m. 
long, with internodes 9 cm. in length; leaves ovate, obtusish, entire, 
shortly cuneate in the middle of a broadly cordate base, somewhat 
5-7-nerved, net-veined between the nerves, the veins perceptibly 
_exserted beneath, scarcely so above; petiole compressed, soon glabrate, 
sometimes as much as 5 em. long; inflorescence spicate-racemose, the 

lateral partial ones from the upper axils and equalling the subtending 
leaves; bracts 1—-1.5 cm. long; lateral spikes as much as 4 em. and the 
terminal 5 em. long, villous-pubescent; bractlets ovate, about 1 mm. 
long; heads sessile; involucral scales oblong, obtuse, 3-3.25 mm. long, 
1.25-1.5 mm. wide, 3-5-nerved, dark-strawcolored, scarious, tufted 
at tip, ciliate, the outer glandular on the back; corollas greenish-white, 
2.5 mm. long; proper tube scarcely 1 mm. long; throat 1.5 mm. in- 
oT are fo teeth (0.75 mm. in length and dorsally papillose at tip); 
achenes smooth; pappus-bristles 30-35, yellowish-white, thickened 
toward the apex.—Hieron. in Engl. Bot. Jahrb. xxviii. 581 (1901). 

CUENCA: on - wet on of the lower western Andes, alt. 1000-1800 m., 
Lehmann, n 
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Not seen; description here condensed from the original diagnosis. 

4. M. Eggersii Hieron. High climbing shrub; stem subterete, 
costulate, pithy but sometimes fistulose, covered with a dark brown- 
ish spreading pubescence; internodes becoming 12 cm. or more in 
length; leaves ovate, cuspidate-acuminate, entire, shallowly and often 
unsymmetrically cordate, subchartaceous, green on both surfaces, 

above glabrous or nearly so and somewhat lucid, beneath dull, finely 

pubescent, 12-17 cm. long, 9-12.5 em. wide; lateral veins nerve-like, 

pinnately disposed in 3 pairs, curved-ascending, copiously connected 
by reticulated cross-veins; veinlets prominuleat on both surfaces; 

petiole 2-2.8 cm. long, spreading-pubescent; panicle large, opposite- 

branched; bracts ovate, foliaceous, 1-3.5 em. long; branches naked 
nearly to the middle; spikes mostly 5-13 on each branch, widely 

spreading, 2.5-5.5 em. long; bractlets lance-linear, attenuate, 1-3 

mm. long; heads sessile, about 5 mm. long; involucral scales brownish- 

stramineous, oblong, 3-nerved, ciliolate, obtuse, about 3.5 mm. long; 

corollas white, smooth, about 3 mm. long; teeth lanceolate, sharp, 

0.6 mm. long; achenes dark-brown, smooth; pappus-bristles 35-40, 
white turning to pale salmon, slightly thickened upward.—Hieron. 
in Engl. Bot. Jahrb. xxviii. 582 (1901). 

Guayas: in woods near Balao, Eggers, no. 14,697 (Arn. Arb.). 

Subject to a gall or teratological condition in which the achenes 

are much elongated into flask-shaped bodies tipped with very short 

pappus and still more rudimentary (nearly polypetalous) corolla. 

Ser. II. TuyrstGerak (see p. 32). 

Key To SPECIES. 

a. Leaves pointed or rounded at bas 
b. Petioles 5-7 mm. long; leaves ge a lanceolate. ...5. M. lanceolata. 
b Putiole 1.5-4 em. | ome leaves ovate c. 

ads sessile; leaves er few-toothed........ 6. M. — 

ice paves enlit@ac2 sick oes 3 7M . pichinchen Heads 
a. ian (at fcnat € = cauline) ie. with pi 

ers — open, cipelidded its divisions not at all spici- 
form 

d. Leaves somewhat tawny-villous beneath, the basal 
sinus of the cauline narrow, acute; ctlets 

ictieetss nearly equalling the ’ involucral 

d. Leaves white-tomentellous beneath, the basal sinus 
— rounded; bractlets lance-linear ar, muc 

wer and shorter than the involucral 
9. M. Holwayana. 

M. = Ruiziana. 
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c. Panicle dense, rye biesaae! its a ei soon whdbldins sub- 
eylindri what s GUICTIORM ks ihe oy one 10. M. Haenkeana. 

a. oan here teers frre 7 tabi lobes pra divaricate....11. M. angularis. 

5. M. lanceolata ae Climbing shrub; stems round or nearly 

so, glaucous-green or slightly purplish, at first minutely powdery- 
puberulent, later glabrate; internodes 3-6 cm. long; leaves narrowly 

lanceolate, long-acuminate, rounded or shortly cuneate at base, sub- 

coriaceous, 8-12 cm. long, 1~1.5 em. wide, glabrous and glaucous on 
both surfaces, above clearly and beneath obsoletely glandular- 

foveolate, pinnately veined, the chief veins 5-6 on each side; veinlets 

reticulated, prominulent beneath, immersed above; inflorescence 

thyrsoid-paniculate, divaricately branched; heads sessile, in glomerules 

of 3-5 at the tips of the branchlets; involucral scales spatulate, obtuse, 

3 mm. long, scarious, dark-stramineous, ciliolate, glandular-puberulent 

on the back; corollas puberulent, 3.5-4 mm. long; the proper tube 
1-1.5 mm. long; the enlarged throat about 2 mm. long, and the teeth 
0.5 mm. long; nearly mature achenes 2 mm. long, dark, with narrow 

scabrid straw-colored ribs; al eospaen 25-30, yellowish-white.— 
Hieron. in Engl. Bot. Jahrb. xxix. 17 (1900). 

Soe aaa in woods of temperate region near Niebli, Sodiro, no. 7 Ai; 
[P 

Not seen; description compiled. Species said by Prof. Hieronymus 
to be most nearly related to the Bolivian M. longiacuminata Rusby, 
but to differ in the nature of its pubescence. 

6. M. Jamesonii Robinson. Slender, nearly smooth up to the in- 

florescence, probably a subherbaceous twiner; stems terete, multi- 

costulate (after drying), smooth, brown, pithy, about 3 mm. thick; 

internodes as much as 1.5 dm. long; leaves ovate, rather abruptly 

caudate-acuminate, 5-6-toothed on each side, obtusely pointed to 

subacute at base, 7-9 cm. long, 5-7 cm. wide, submembranaceous, 

green and glabrous on both surfaces, with 3 pairs of lateral veins 

pinnately disposed, the first intramarginal, the second 6-7 mm. and 

the third 1.5 em. above the base; veins immersed above, exserted be- 

neath, loosely reticulated; teeth 2-4 mm. high, 1 cm. or more apart, 

salient, tipped with a divaricate cusp; panicles ovoid-pyramidal, 

terminal and in the upper axils, pedunculate, 1-2 dm. high and thick, 
covered with a tawny incurved puberulence; branches widely spread- 
ing; heads sessile in 3’s at the tips of the branchlets ae in age 
slightly below; bracteoles minute, lanceolate, 1-1.5 m A 
volucral scales linear-oblong, somewhat narrowed to an olrusish tip, 
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ciliolate, dorsally brownish, nearly smooth, scarcely nerved, 5 mm, 
long; corollas smooth; proper tube slender, 1.5 mm. long; expanded 
throat campanulate-subcylindric, of equal length; teeth 0.7 mm. long; 
achenes slender, smooth or nearly so, 4 mm. long; pappus-bristles 30— 

35, scarcely thickened toward the tip, slightly tawny at least in age.— 
Contrib. Gray Herb. Ixi. 17 (1920). 

Picuincua: forest on the western side of Mt. Pichincha, Jameson, no. 833 

(K., phot. and fragm. Gr.). 

A characteristic species, the leaves with their few coarse spreading 

and cuspidate teeth being quite unlike those of the other species having 

sessile paniculate heads. 

7. M. pinchinchensis Hieron. Twining; branches flattened, 

striate, covered with dark glandular pubescence; internodes 5-10 cm. 

long; leaves ovate, shortly acuminate, entire, membranaceous, above 

sparingly and beneath more densely puberulent on the nerves, 

pinnately 5-nerved and reticulate-veined, attaining 7 cm. in length 

and 4.5 cm. in width, the pairs of nerves leaving the midrib about 5 

and 15 mm. above the base and nearly reaching the tip; panicle 

glandular-puberulent, many-headed; pedicels 2-6 mm. long, slender, 

glandular-pubescent, the subtending bractlets lanceolate, about 2mm. 

long, glandular-ciliate; heads inclined to nod; involucral scales spatu- 

late, obtuse, about 4 mm. long, dusky green, glabrous; corollas (un- 

developed) about 3 mm. long; the proper tube about equalling the 

perceptibly enlarged throat and limb; apt etic 35-40, blush- 

whitish.—Hieron. in Engl. Bot. Jahrb. xxviii. 576 (190 

PICHINCHA: on western slopes of Mt. Pichincha, near ee Sodiro, no. 7/4. 

Not seen; the character here condensed from. the original of Prof. 
Hieronymus. 

8. M. Ruiziana Poepp. in Poepp. & Endl. Noy. Gen. et Spec. iil. 

53 (1845). Leaves bright green, ovate, caudate-attenuate, cordate 

by a narrow sinus. For further characters see p. 

PICHINCHA: in rot eae forests along the Pilaton River, Sodiro, no. 7/2, 

according to Hieronymus in Engl. Bot. Jahrb. xxix. 17 (1900); wi without locality 
but presumably in the Pesciies of Pichincha, = f ameson (U.S. , 

[Peru, Colomb.] 

. M. Holwayana Robinson (p. 11). Stems subterete, fistulose, 

puberulent, at length glabrate; leaves broadly ovate, shortly acumi- 

nate, cuspidate-denticulate or shallowly sinuate, cordate with an 

open sinus, membranaceous, above green, puberulent especially on 

the nerves, beneath whitish-tomentellous with some tinge or mottling 
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of purple at least when young, 7-16 cm. long, 5-14 cm. wide; nerves 
purplish-brown, 3(—5) from the very base or the main lateral leaving 

the midnerve as much as 10-12 mm. above a smaller essentially basal 

pair; petioles 2-3 cm. long, dark brown slightly puberulent; panicles 

large, 4-5 dm. long, 3-4 dm. thick, rather loose, leafy-bracted, the 

main divisions pedunculate, pyramidal, the ultimate branches not 

racemiform; pedicels 1.5-3 mm. long, bracteolate at or near the top; 

bracteoles subherbaceous, lance-linear, acute, 4 mm. long; heads 

about 1 em. long; involucral scales obovate-elliptical, obtuse to 

rounded at tip, purple-tinged, obscurely puberulent, ciliolate, 6.5 mm. 

long; corollas white, glabrous, with cylindric proper tube 3.5 mm. long, 

almost no throat, and ovate acutish spreading teeth about 2.2 mm. 

in length; immature achenes glabrous, 3.5 mm. long; pappus-bristles 

about 50, white, delicately capillary, not thickened upward.— Contrib. 

Gray Herb. Ixiv. 11 (1922) 

Cumeorazo: Huigra, 5 Aug. 1920, Prof. & Mrs. E. W. D. Holway (Gr., 

Ney U.S 

10. M. Haenkeana DC. Slender herbaceous twiner; stem gla- 

brous; internodes sometimes as much as 17 cm. in length; petioles 

slender, 3-3.4 cm. long; leaves ovate, caudate-acuminate, subentire, 

shallowly cordate with narrow. sinus and broad rounded basal lobes, 

membranaceous, above glabrous, beneath subtomentose, about 6.8- 

7.5 cm. long, 4-5 em. wide; panicle-divisions pedunculate in the upper 

axils, ascending, dense, thyrsoid; heads congested; involucral scales 

very minutely puberulent; achenes glabrous.—Prod. v. 196 (1836); 

Hieron. in Engl. Bot. Jahrb. xxix. 17 (1900). 

PicuincHa: tropical and subtropical — by the Toachi River, Sodiro, 

no. 7/6, acc. to Hieron. 1. c. “ex descriptione 

[Peru, ] 

It may be remarked that the type-material from Peru, now in the 

DeCandollean Herbarium at Geneva, shows leaves more nearly entire 

and more narrowly caudate-acuminate than would be inferred from 

the description; also that although the branchlets of the panicles were 

originally characterized as subspiciform, the congested and thyrsoidal 

nature of the inflorescence is such that the species a better 

placed — among the Thyrsigerae than in Ser. Spiciform 
i, is H. & B. Pl. Aeq. ii. 87, t. 106 (1809). Fouo tisk: 

leaves Seine For further characters see p. 33. 

Losa: near the yiteae of Gonzanama, Humboldt & Bonpland, no. 3434 
soraa Bove phot 

[Colomb., Peru., and acc, to Baker Dutch Guiana.] 
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Ser. III. CorymsBosak (see p. 39). 

Key To SPECIES. 

a. Leaves ovate, cordate or subcordate b. 
. Heads small; beets: scales 2.5-4.5 mm. long; stems 

subterete, ‘suleate-c StNAteS So oie oe 12. M. micrantha. 
. Heads of medium sine; scales 6-9 mm. long; branches 

strongly hexagon 
c. Leaves 2-6 cm. ‘wits, ordate, membranaceous, above 

very shortly and finely Wi rcs ikaw hoes 13. M. cordifolia. 
c. Leaves very small, oe 10 mm. wide, hastately toothed 

SU oe os ee ts cee ole) oe oc i aes 14. M. Andrei. 
b. Heads large (for the meds o involucral scales 8-12 m 

ong; branches subterete or but slightly angulate, 
mostly multicostulate 
d, Herbaceous; wohl puberulent or sparingly pubes- 

cen 
e. Petioles 3-5 cm. long, obscurely puberulent, con- 

at base by fimbriated stipular 
HCN en Sera! APs Poh Pee 5. M. chimborazensis. 

e. Petioles 1.5-2 cm, long, rufous-pubescent, with- 
nspicuous stipular connection........ . M, loensis. 

a. sacthet broadly ovate to ei a tay ith aaeibe 
ounded to shortly and abruptly pointed at 

A f gear about pacer from the gas biped — 

teeth; heads pe o re Ih ose a ey . M. Seemannit. 

f. Leaves acuerdo rved from somewhat above ins 

base, entire; my emi torvinter.s (65 Cue ee 18. M. Tafallana. 

M. micrantha HBK. (see p. 41). M. scandens Hieron. in 
re Bot. Jahrb. xxix. 17 (1900), not (L. ) Willd. 

PICHINCHA: in ipa woods in the Mindo Valley, etc., Sediro, no. 7/5, 
acc. to Hien. - . 8ca 

[Widely distrib. in agi and subtrop. Am.] 

Var. a guanaenaR (Hook. & Arn.), comb. nov. Stems slender, 

elongated, velvety; leaves small, cordate-ovate, finely puberulent 

above, softly ony ae beneath; inflorencences mostly rather 

dense as in forma congesta (see p. 43); heads small, the bractlets and at 

least the outer involucral scales tomentellous.—M. scandens, var. 

cynanchifolia Bak. in Mart. Fl. Bras. vi. pt. 2, 249 (1876); Hieron. 
in Engl. Bot. Anni xix. 46 pens M. cynanchifolia & M. pubescens 

Hook. & Arn. ace. to Bak. I. 

Guapuas: o oe a Sik Eggers, no. 14,336 (Arn. Arb.); in open 
bushy places on borders of maritime marshes near Naranjal, Lehmann, no. 

ace. to Hieronymus, 1 c., as M. scandens, vie cynanchifolia. 
[S. Braz. and N. Argent.]. 

13. M. cordifolia (L. f.) Willd. p- 41); Hieron. in Engl. 
Bot. ae xxix. 15 (1900). ? M. lorensis HBK. Nov. Gen. et 
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sp iv. 136 (1820); DC. Prod. v. 196 (1836); Jameson, Pl. Aeq. 1. 
90 (1866). : 

Hieron. 1 6 in subtropical woods, San Nicolas, Sodiro, no. 7/9, acc. to 
i 

Azo: near Huigra, J. N. & G. Rose, no. 22,161 (Gr., N. Y.), = 
elie. qabeleent indeed, tomentellous form probably correspondin 
pg aaa “ northern Pa araguay described as var. TOMENTOSA by Hiero fem Ph 
n Engl. Bot. Jahrb. xxii. 793 (1897). It is to be rem ee. however, that 
veins the sei of the species exhibits considerable : 

? Losa: between Alto de Pulla and Loja, “i eehbotis & ‘Ronni? (type of 

M. loxensis, Par., phot. Gr.), a smoothish oe probably of this species 
Prov. NOT ASCERTAINED: Sabiango, alt. 915 m., a vine with whitish flowers, 

Townsend, no. 929 (U.8., Field Mus.), one ne the more pavereent forms, also 

probably referable to the formal var. TOMENTOSA Hieron 

14. M. Andrei Robinson. Slender and presumably herbaceous 

twiner; stem strongly 4(—6)-angled, brown, glabrate, scarcely over 

1 mm. in thickness; leaves ovate, blunt or abruptly pointed at tip, 

cordate or subtruncate at base, hastately 1(—3)-toothed or -lobed on 

each side, 3-nerved from the base, above scarcely hirtellous, beneath 

slightly paler, nearly smooth, punctate, 7-14 mm. long, 4-10 mm. 

wide; petioles slender, 6-9 mm. long, crisped-puberulent; corymbs 

terminal, dense, convex, 3 cm. or more in diameter; bracts ovate- 

elliptic, herbaceous; bractlets similar, narrower, obtuse, a_ third 

shorter than the involucre; involucral scales lance-linear, 8-9 mm. 

long, narrowed to an obtusish or rounded and ciliolate tip, also some- 

what narrowed toward the callous-tumid base, nearly glabrous, with 

a yellowish tinge; corollas (very immature) about 6 mm. long, gla- 

brous; proper tube 2.5 mm. long, the throat of similar length, but the 

teeth only 0.8 mm. long; achenes subglabrous; pappus-bristles 80-90, 
not thickened at tip, yellowish-flesh-colored——Contrib. Gray Herb. 

Ixi. 12 (1920). 

Losa: at Zamora, alt. about 3000 m., André, no. 4528 (Gr.). 

Nearly related to the Peruvian M. brachyphylla Hieron., but readily 

distinguished from its Ecuadorian congeners by its very small leaves. 

15. M. chimborazensis Hieron. Herbaceous or somewhat 

shrubby; stems weak, climbing, subterete, striate-sulcate, soon gla- 

brate and fistulose; internodes 8-15 cm. long; petioles (of mature 

cauline leaves) 3-5 cm. long, obscurely puberulent, the pairs con- 

nected at base by a transverse somewhat arched stipular band fim- 

briate on the upper edge; leaf-blades rather broadly ovate, shortly 

acuminate, mucronate at tip, the cauline sinuate-dentate, with broad 

open sinus at base and short acumination at point of attachment, 

membranaceous, 7-10 cm. long, 6-8 em. wide, 7-nerved from the very 
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base, subappressed-puberulent and scabrid above, sparingly and more 

softly appressed-pubescent at least on the nerves beneath; corymbs 

terminal, compound, 3-parted, only moderately convex, 7-10 cm. or 

more wide, their branchlets and pedicels (2-4 mm. long) granular- 

puberulent; involucral scales oblong, obtusish or subacute, 8-10 mm. 

long, deep-purple toward the ciliate tip, dorsally puberulent; corollas 

about 7 mm. long, the proper tube pale, yellowish, the narrowly turbi- 

nate throat purple, the teeth about 1 mm. long; achenes slender, gla- 

brous, grayish-olivaceous with paler ribs, about 5 mm. long; pappus- 

bristles exceedingly numerous (about 100), scabrid, fulvous.—Hieron. 

in Engl. Bot. Jahrb. xxix. 15 (1900). 

CurmBorazo: at high altitude, Cross, nos. 13 (K.) and 67 (Gr.); in forests 

at base of Mt. Chimborazo, Sodiro, no. 7/7, acc. to Hieron. |. c. 

PricuincHa: shrub in thickets, alt. 3100 m., Hall (K.). 

16. M. Moensis Hieron. (see p. 48). 

PicuincHa: on the western slopes of Mt. Pichincha in the Lloa Valley, 

Sodiro, no. 7/8 (Brl., fragm. Gr.). 
[Colombia 

17. M. Seemannii Robinson. Probably twining and subherba- 

ceous; stem when young hexagonal and muriculate-scabrous, later 

subterete, nearly smooth, yellowish-brown; internodes 1-5 cm. long, 

rougher and more angulate toward the summit; leaves broadly ovate, 

acuminate, dentate to undulate (the teeth 10-15 mm. apart, the lower 

commonly sharp and salient, the others mere undulations of the 

margin), rounded or somewhat pointed at the base, firmly coriaceous, 

7-nerved from the base, above sharply scabrous (from the thickened 

bases of the persistent trichomes), lucid, beneath dull, slightly paler, 

scabrid, loosely reticulated, 5-8 em. long, 3.5-5 cm. wide; petioles 

1-1.4 cm. long, hispidulo-puberulent; corymbs terminal, ovoid, rather 

dense, about 7 cm. high and thick; pedicels 2-4 mm. long, puberulent; 

bracteoles rhombic-ovate, acute, borne at the summit of the pedicel ; 

heads 1 em. long; involucral scales almost veinless, oblong, 7-9 mm. 

in length, the inner slightly puberulent, thin, ciliated, stramineo- 

olivaceous, the outer firmer, dark-brown, hispidulous, paler and re- 

volute at the edge; corollas 7-7.5 mm. long, the proper tube about 

2.5 mm. in length, gradually expanded into the turbirate throat 

(about 3 mm. long), the teeth oblong-lanceolate, papillose toward the 

tip, 2 mm. long; achenes slender, smooth, about 4.5 mm. long, some- 

times with slight folds of tissue between the ribs; pappus-bristles 60 or 

more, upwardly hispidulous-scabrid, not thickened at tip, in age 

reddish-brown.—Contrib. Gray Herb. Ixi. 20 (1920). 
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Losa: at Loja, Seemann, no. 652 (K., phot. and small fragm. Gr.). 

18. M. Tafallana HBK. Herbaceous perennial twiner; branches 

hexagonal, slightly puberulent; leaves broadly elliptic, acutish, entire, 

narrowly revolute on the margin, abruptly short-pointed at base, 

rough above, somewhat pubescent beneath, pinnately nerved from 

near the base (the nerves sometimes alternate), reticulate-veiny, about 

9 em. long, two-thirds as wide; petiole about 12 mm. long; corymb 

compound, trichotomous, round-topped; the heads about 12 mm. 

long, sessile by threes, crowded in rounded glomerules; involucral 

scales oblong, rounded at tip, brownish-puberulent and lightly striate 

dorsally, about 7 mm. long; corollas glabrous, about 7.5 mm. long; 

the proper tube 2.6 mm. long, gradually enlarged into a slender throat 

3.5 mm. in length; teeth lanceolate, about 1.5 mm. long; obscurely 

hispidulous at tip, achenes slender, essentially smooth, tapering at 

base, 4.5 mm. long; pappus-bristles about 80, reddish-brown in age, 

very slightly or not at all thickened at tip, scabrid, about 8 mm. long. 

—Nov. Gen. et Spec. iv. 137 (1820); DC. Prod. v. 193 (1836). M. 

Tafallae Spreng. Syst. iii. 422 (1826). Walloughbya Tafallana (HBK.) 

Ktze. Rev. Gen. i. 373 (1891). 

Guayas: from the banks of the Daule River, near Guayaquil, brought to 

Bonpland by Tafalla (Par., phot. and fragm. Gr.). 

This species has rather closely the habit and foliage of the little 

understood M. parviflora (Aubl.) Karst. of French Guiana. Thanks 

to the kindness of Prof. Lecomte of the Museum of Natural History 

at Paris the writer has been able to examine an authentic fragment of 

M. Tafallana, and similarly through the courtesy of Mr. Rendle of the 

British Museum of Natural History has received not merely an ex- 

cellent photograph but critical notes and measurements made from 

the type of M. parviflora. From these sources of information (to- 

gether with a clear photograph of the type of M. Tafallana made by 

the writer at Paris some years ago), it appears that although the spe-_ 

cies possess striking similarity in most respects, their corollas are 

quite different, the relation of proper tube, throat, and teeth being in 

M. Tafallana 2.6 :3.5:1.5 while in M. parviflora it is 3: 1:1.5. 

From these figures it will be seen that in M. Tafallana the throat 

exceeds the proper tube, but in M. parviflora the proper tube is three 

times as long as the throat, and furthermore in M. Tafallana the 

throat is more than twice as long as the teeth, while in M. parviflora 

the teeth are longer than the throat. While from phytogeographic 

considerations it has seemed improbable that these plants would prove 

identical, their descriptions for a century have contained no sharp or 
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convincing differences. It is true M. Tafallana was said to be herba- 

ceous and M. parviflora fruticose, yet anyone familiar with the varying 

estimates of tropical lignescent twiners knows how little diagnostic 

reliance may be placed on a distinction of this nature. Of course, 

when living or adequate dried material of the two can be brought to- 

gether for comparison many other differences will doubtless appear. 

However, it is gratifying to have in the mean time some distinctions 

capable of measurement and clear record. 

REDUCED, DOUBTFUL OR EXCLUDED SPECIES. 

M. corymbulosa Benth. Pl. Hartw. 211 (1845) = KaAnIMIA CORYM- 

BuLosA (Benth.) Benth. & Hook. f. Gen. Pl. ii. 247 ex Hook. f. & 

Jacks. Ind. Kew. ii. 235 (1895). The genus Kanimia, differing from 

Mikania solely in the more numerous angles of the achenes, seems a 

rather artificial group, but if maintained (as seems at present ex- 

pedient) it should include at least the typical form of M. corymbulosa. 

Of M. corymbulosa, var. lojana Hieron. in Engl. Bot. Jahrb. xix. 47 

(1894) no material has been available for examination and it is im- 

possible to say whether it should also be referred to Kanimia or be 

treated as a separate species under Mikania.. 

M. loxensis HBK. Nov. Gen. et Spec. iv. 136 (1820). J udged from 

description and a fairly clear photograph of the material type at 

Paris, this is nothing but a smoothish form of M. CoRDIFOLIA (L. f.) 

Willd. 
M. mutrinervia Turez. Bull. Soc. Nat. Mose. xxiv. pt. 2, 59 (1851). 

Although recorded as.from Ecuador, the type material of this species 

came from Narifio, the southernmost department of Colombia as now 

delimited. The plant does not appear to have been rediscovered. 

M. psinosTacuya or its var. RACEMULOSA (Benth.) Bak. was 

vaguely recorded by Baker in Mart. FI. Bras. vi. pt. 2, 266 (1876), 

as extending from Peru to Panama. However, neither the species 

nor variety seems to have been thus far collected in or reported from 

Ecuador. 
M. scandens Hieron. in Engl. Bot. Jahrb. xxix. 17 (1900) and M. 

scandens, var. cynanchifolia Hieron. 1. c. xix. 46 (1894), although not 

available for study during the preparation of this paper, are both in- 

ferred to be forms of M. micrantha HBK. (see p. 67). 

M. Sodiroi Hieron. 1. c. xxix. 16 (1900). This species (not seen) 

does not appear to differ in character from the earlier M. leiostachya 

Benth. (see p. 61). 
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PERU. 

The chief sources of information regarding the Mikanias of Peru 
have to date been as follows: 

1820. Humpotpt, BonpLtanp & Kuntu, Nov. Gen. et Spee. iv. 
135, described as new M. mollis, founded on a plant collected by 

Humboldt & Bonpland on the banks of the Guancabamba. The type 

of this species appear, however, to be merely an unusually pubescent 
form of M. cordifolia (L. f.) Willd. A second species, M. Tafallana, 
also credited to Peru by the same authors, |. c. 137, came from what 
is now Ecuador. 

1836. DrECanpDoLLE, Prod. v. 190-201, in his treatment of 
Mikania, besides renumerating the species of Humboldt, Bonpland 
& Kunth, described from Peru seven species of his own. 

1843. Mryen & Watpers, Nov. Act. Nat. Cur. xix. Suppl. 1, 257 
characterized as M. variabilis a plant from near Lima collected by 

eyen. 
1845. Porpria in Poepp. & Endl. Nov. Gen. ac Spee. iii. 52-54 

redescribed three of the DeCandollean species and added diagnoses 
of four more from localities within the present limits of Peru. His 

_plants from Ega (in Brazil) are not here included. 
1856. ScHurz-Brrontinvs, Bonplandia, iv. 54, in a list of Peru- 

vian plants collected by Lechler, mentions quite without diagnosis or 
any descriptive notes, Mikania tenax, M. Lechleri, and M. cuneata, 
which are even yet nomina nuda. 

1876. Baxerin Mart. FI. Bras. vi. pt. 2, 238 in assigning an extra- 
limital range to M. amara, var. guaco (H. & B.) Bak. states that it 
occurs from Peru to Panama. 

1905. Hieronymus in Engl. Bot. Jahrb. xxxvi. 470-475, lists 
eight species and one variety from Peru on the basis of a collection by 
von Jelski, the variety and no less than seven of the species being 
described as new. 

1908. Hrrronymus, I. c. xl. 389-393, founded on some of Prof. 
Weberbauer’s plants four more species of Peruvian Mikania. 

1911. Wersersaver in Engl. & Drude, Pflanzenw. xii. 150, 255, 
284, and 289, mentions with indication of their geographic and eco- 
logical occurrence five species of Peruvian M ikania, four being the 
same as those described by Hieronymus from his collection. 

1913. Muscuier in Engl. Bot. Jahrb. |.; Beibl. 111, p. 76, pub- 
lished his Mikania carnosa, a Peruvian species based upon a specimen 
collected by Prof. Weberbauer. 

1920. Roxpinson, Contrib. Gray Herb. Ixi. 13-22, pending the 
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delayed issue of the present paper, put on published record the diag- 

noses of seven new Peruvian Mikanias. 
It is to be remarked that a considerable part of the Mikanias thus 

far discovered in Peru have come from two rather limited areas, one, 

explored by von Jelski, around Tambillo, Dept. Cajamarca, and the 

other, by Weberbauer, around Monzon, Dept. Huanuco. While 

these localities may be especially suited to the genus, it is probably 

that other regions in Peru will be found equally so when visited by 

collectors of like patience and discrimination, it being a well known 

fact that tropical twiners since exceptionally difficult to collect are 

commonly neglected by travellers with limited time. 

Ser. I. Sprcrrormes DC. (see p. 27). 

Kery TO SPECIES. 

a. Leaves (7-12 em. long) acuminate to caudate or at least 

acutish at tip, pubescent on the nerves beneat 

b. Involucral i about 5 mm. long; leaves avabeid <3 Pe 
M. psilostachya. 

b. Involucral seales 2.5-3.5 pee long; leaves softly hie 

tellous to glabrous above 
é leaves (at least the caulisie) ovate, cordate; een 

tube and throat glabrous.............++++++> 5. M. Haenkeana. 

c. Leaves ie papas to -oblong, obtusely n 

r at most subcordate at base; condi -tabie 

glandu 
d. Coruta shont 4.2 mm. long; heads shortly but per- it 

eine pedicelled; leaves pinnately 5-nerved.. . 2. M. Jedskis. 

d. Corolla 2.6—3 mm. long; heads closely moony mand 

5-nerved essentially from the base......--..-- . M. oreopola. 

a. — (4-6 em. long) narrowed to a rounded tip, gbiois oe 

mn both MaPAGOE. Soo oe case Sc ont ees oe ee . M. Szyszylowiczit. 

M. a DC. Prod. v. 190 (1836); Poepp. in Poepp. & 

Eodl Nov. Gen. ac Spee. iii. 54 (1845); Bak. in Mart. FI. Bras. vi. pt. 

2, 265 (1876). For description see p. 30. 

RETO: near Tocache, Peoppig (DC., phot. Gr.); Tarapoto, Ule, no. 6781 

«Ky [Braz., Guiana, Colomb.,. Boliv. ad 

2. M. ere Hieron. Somewhat woody twiner; stems round, 

corrugated, brown, tawny-pubescent, soon nearly or quite glabrate; 

leaves eae acuminate, entire, rounded or abruptly 

pointed or the larger cauline —: at base, about 1 dm. long, 

3-5 cm. wide, firm-membranaceous, green on both surfaces, nearly 

glabrous and slightly shining ae. dull, somewhat paler, and glan- 

dular-punctate beneath and on the nerves sparingly pubescent; 

lateral nerves 2 pairs, the first only 1-2 mm. from the base, the sec- 
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ond about 1 cm. above the base; petioles 6-18 mm. long, channeled 

above, rusty-pubescent, their bases connected by a narrow hairy 

ridge; panicles dense, leafy-bracted, rusty-pubescent, the branches 

divaricate or nearly so; heads about 7 mm. long, subsessile on the 

terminal branchlets; the spikes 1.5-5 cm. Jong, short-peduncled, 

rather dense, tending to branch at base; involucral scales oblong, 

obtusish, 3.4-3.8 mm. long, herbaceous, pubescent; corollas yellow- 

ish-white, densely beset with globular sessile glands; proper tube 

about 0.8 mm. long, gradually expanded into a turbinate throat 

about 1.5 mm. long, the teeth deltoid, acutish, 0.6 mm. long; achenes 
glandular; pappus-bristles 40 or more, brownish-white.—Hieron. 

in Engl. Bot. Jahrb. xxxvi. 475 (1905). 

AMARCA!: near ees von Jelski, no. 634 (Bri., fragm. Gr.), also nos. 
10 Ba} ) and 635 (Brl.). 

3. M. oreopola Robinson (p. 16). A slender twiner with 
slightly hexagonal costulate hollow stems, the internodes sometimes 

as much as 12 em. long; leaves elliptic- or somewhat subrhombic-ovate, 
acuminate, obscurely denticulate, obtusely narrowed at base, 9-10 
em. long, half as wide, slightly chartaceous, nearly glabrous on both 
surfaces, 5-ribbed from near the base, the ribs connected by numerous 

cross-veins; panicles opposite, pyramidal, pedunculate, about 14 cm. 
long and thick, leafy-bracted at base, the branches slender, widely 
spreading loosely spiciform; heads closely sessile, alternate or opposite, 
about 5 mm. long, subtended by small lance-linear bracts about 0.7 
mm. in length; involucral scales oblong, 2.6-3 mm. long, 0.8 mm. 
wide, rounded at tip, nearly smooth, slightly thickened at base; 
corollas 2.5-3 mm. long, the proper tube glandular-granulated, 1.3 
mm. long, the throat gradually but decidely enlarged, subcylindrical- 
campanulate, 1 mm. long; teeth deltoid, only 0.4 mm. in length; 
mature achenes smooth, dark-gray with lighter-colored angles, 2.5 
mm. long; pappus-bristles about 40, sordid-white. 

ois (Ke sabe ngs een a. Gavan (or Zavan?), July, 1854, Lechler, no. 

4. M. Szyszylowiczii Hieron. Somewhat lignescent, glabrous; 
stems round but slightly corrugated; internodes 7.5 em. long or less; 
leaves ovate or ovate-lanceolate, narrowed to a very blunt rounded 
tip, entire, slightly revolute on the margin, cuneate at base, thin- 
coriaceous, pinnately veined, glabrous on both surfaces, 4-6.5 cm. 

long, about half as wide; midrib and veins grooved above, exserted 
beneath, two pairs of the lateral veins thicker than the others and 
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leaving the midrib at a smaller angle; petiole 1-2 cm. long, slender; 

panicles terminal, pyramidal, their lower parts from the axils of 

foliaceous bracts; spikes dense, the upper subsimple, the lower com- 

monly branched toward the base; bractlets narrowly deltoid, about 2 

mm. long; heads sessile, about 5 mm. long; involucral scales oblong, 

rounded at tip, convex, slightly callous and gibbous at base, obscurely 

ciliolate, otherwise glabrous, in dried state dark-brown, 3 mm. long; 

corollas about 3 mm. long, the proper tube half this length, throat 

slightly enlarged, turbinate-campanulate, about equalling the teeth; 

achenes dark-brown, 2 mm. long, essentially smooth or perceptibly 

glandular between the ribs; pappus-bristles about 30, pale yellowish, 

thickened toward the tip.—Hieron. in Engl. Bot. Jahrb. xxxvi. 475 

(1906). 

CasaMarca: near Tambillo, von Jelski, no. 681 (Brl., fragm. Gr.). 

Ser. II. Racremosak (see p. 30). 

Kry To SPECIES. 

a. Leaves rounded, subcordate, or obtusely pointed at base, 

ovate or lance-ovate to oblong or elliptical b. * 

b. Pedicels very short, rarely over 0. mm. long...... 2. M. Jelskii. 

b. Pedicels 1.5—4 mm. in length (species much in need of 

further study and sharper contrast than can be made 

c. Leaves at most 4.5 em. long d. 
d. Involucral scales 2.5 mm. long, obtuse or subtrun- 

cate; leaves elliptical, mucronate........ 5 
d. ge ra scales 4 mm. long, acutish; leaves ovate, 

with an el ted cuspidate-acuminate apex : 

eer 6. M. moyabambensis. 
c. Leaves 6-15 cm. long, elliptic-ovate; involucral scales 

about 3 mm. long, rounded at tip.....-.-- eee : 

a. Leaves narrowly and sharply cuneate at base, tending to be ; 

ate, acuminate to a rounded tip........------ 8. M. tarapotensis. 

5. M. parvicapitulata Hieron. Twining shrub; stems round, at 

first glaucous and rusty- or dark-villous; internodes 1-5 cm. long; 

leaves elliptic, minutely toothed toward the mucronate apex, smooth, 

glaucous, and glandular-punctate on both surfaces, at most 4.5 cm. 

long and 2.5 em. wide; one pair of lateral nerves leaving the midrib 

at the base and reaching about to the middle of the blade, another 

starting 3-6 mm. above the base and nearly attaining the tip; in- 

florescence racemose-paniculate, the divisions divaricate, the lower 

from the axils of leaflike bracts; pedicels 1.5-3 mm. long; bractlets 

linear, about 1.5 mm. long; involucral scales oblong, 1-nerved, sub- 

truncate, about 2.5 mm. long, thickish, rather densely glandular- 
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villous on the back, dark in dried state; corollas whitish-yellow, 3 mm. 

long, sprinkled with globular sessile glands; proper tube about 1 mm. 
long; throat turbinate; teeth deltoid-ovate, 0.5 mm. long; achenes 
(very immature) 1 mm. long, sprinkled on angles with sessile capitate 
glands; pappus-bristles about 35-40, yellowish-white——Hieron. in 
Engl. Bot. Jahrb. xl. 392 (1908). 

Hvacuuco: in bushy places on the mountains to the south of the village of 
Monzon, Prov. Huamalies, alt. 2500-2900 m., Weberbauer, no. 3405. 

Species not seen; the character here drawn with some condensation 
from the original description. 

. moyobambensis Hieron. |. c. 393. Twining shrub, the 
nearly round woody branches densely covered with dark-rusty 
tomentum; internodes 9 cm. long or less; leaves ovate, with a long 
cuspidate acumination, entire, rounded at base, revolute-margined, 
at most 4.5 cm. long and 2 cm. wide, chartaceous, somewhat 5-nerved ; 
one pair of lateral nerves running from the base to about the middle, 
a second starting 5-6 mm. above the base and nearly attaining the 
tip; veins and veinlets somewhat depressed above and prominent be- 
neath; petiole 3-8 mm. long, dark-rusty hairy; inflorescence racemose- 
paniculate; racemes pedunculate, simple or nearly so, the lateral from 
the axils of leaflike or much reduced bracts; pedicels 1-2 mm. long, 
rusty-velvety; bractlets linear, about 5 mm. long; involucral scales 
oblong, acutish, 5-nerved, thickish, herbaceous, 4 mm. long, sprinkled 
on the back with orange glands; corollas 3.5 mm. long, the tube about 
0.75 mm. long, sprinkled with orange sessile capitate glands; throat 
suddenly enlarged, somewhat funnel-shaped, glabrous, 2 mm. long, 
teeth 0.75 mm. long; achenes (still immature) 2.5 mm. long, sprinkled 
with orange seme pappus-bristles 30-35, yellowish-white, thickened 
at the summ 

Loreto: in bushy ices on sthe lains, alt. 800-900 m., near the town of 
Moyobamba, Weberbauer, no. 4476. : 

Not seen; character here condensed from the original diagnosis of 
Prof. Hieronymus, 

7. M. decora Poepp. Twining shrub; stars (attaining 6 m. or 
more in height) slender, round, at first glandular-puberulent; leaves 
ovate-oblong, sharply acuminate, obsoletely callous-denticulate, 
rounded at the base, at full maturity 15 em. long, half as wide, firmly 
membranaceous, slightly puberulent beneath; petiole slender, about 
1.5 em. long; ums terminal, compound, lax; leafy-bracted to the 
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middle, tawny-puberulent; the divisions slender-peduncled, exceeding 

the subtending bracts; heads subracemose; pedicels filiform, about 

4 mm. long, bracteolate at base; bracteoles subulate, about 1.5 mm. 

long; involucral scales at first oblong, at maturity linear, about 3 

mm. long, obtuse, glabrous or nearly so; flowers odorless corollas white. 

—Poepp. in Poepp. & Endl. Nov. Gen. ae Spec. iii. 53 (1845). 

Ancacus: Prov. Pampayaco: in woods about Cuchero, Poeppig, no. 1654 

(Naturhist. Mus. Vienna, phot. Gr.). 

EPT. NOT STATED: Mathews, no. 1737 (Gr., K.). 

[Bolivia. 

8. M.tarapotensis Robinson. Probably twining and somewhat 

woody; stem round, covered with fine close tawny puberulence 

leaves oblong-oblanceolate, short-acuminate to a bluntish cuspidate 

tip, entire, sharply cuneate at base, 5-10 em. long, 2-3 cm. wide, 

subcoriaceous, glabrous and dark-green above, beneath somewhat 

tawny, very closely and finely glandular-punctate and obscurely 

puberulent, 5(-7)-nerved; the first pair of lateral nerves inconspicu- 

ous, close to base, the second starting 7-10 mm. and the third (often 

alternate) 1.6-3 cm. above the base; petiole about 5 mm. long; panicle 

pyramidal, rather loose, about 1.4 dm. long and 1.2 dm. thick, tawny- 

puberulent, the ultimate branches 2-5 cm. long; pedicels filiform, 

2-2.5 mm. long; bractlets 1.4-1.7 mm. long, linear; heads somewhat 

irregularly racemose; involucral scales linear, 4.5—5 mm. long, acutish, 

smooth except at the obscurely puberulent tip; corollas 3 mm. long, 

smooth; proper tube 1.5 mm. long; throat turbinate, 1 mm. long; teeth 

triangular-ovate, 0.5 mm. long; achenes 2-2.2 mm. long, black, 

slightly granulate toward the summit or wholly glabrous; pappus- 

bristles about 30, whitish, scarcely thickened upward.—Contrib. 

Gray Herb. Ixi. 21 (1920). — 

Lorero: in mountains along the River Mayo, near Tarapoto, Spruce, no. 

4822 (Gr.). 

Ser. III. TuyrsiGerar (see p. 32). 

Key To SPECIES. 

cate or shallowly subcordate with distinct acumination 
: 

at petiole; pappus white...........- Me eee 9. M. angularis. 
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b. Leaves sib lateral angles turned obliquely downward, 
basal sinus deep and rounded, with little or no acumi- 
nation <9 netic le; pappus Nila at), 62 8 10. M. laxa, 

a, Leaves ovate, cordate, without peescus lateral angles 
c. Petiole one-tenth to one-third the length of the leaf-blade d. 

. Opposite petioles connate by i (sede thick ridge 
aroun 

e. gg ae: cole “tomentellous; ; leaves narrowly 
gular-ovate, the veins depressed above...... 11. M. rugosa. 

e. acedncrsl abs ’ subglabrous or slightly villous; 
eaves round-ovate, the veins exserted above. _.21. M. trachodes. 

d. Petioles not at all connate at base 
4 whitish, dense, velve ety, persistent; 

leaves about three-fourths as broad as long... .12. M. lanuginosa. 
f. Pubescence dark or tawny, villous or tomentose, 

ending to deciduous Loaves rarely more than 
half as Wide ong g 

g. os Laven ovate-oblong, merely rounded at 
ase, the lower cordate, not strongly bullate 

. M. Ruiziana. 
g. U bine! leaves ovate and cordate as well as ae: 

wer, all strongly bullate at maturity........ 14. M. bullata. 

Ee Sn ee Oe ee M. Haenkeana. 
h. Leaves suborbicular, about 1 dm. wide and oll 

longer, puberulent especially on nerves beneath : 
16. M. monzonensis. 

a. a (he pete hastate nor cordate at poses é 
4. 3(-7)-nerved from near the bas 

J. Heads a pedicelled in fither een aiibalen’ heads 
not crowd 
Be ovate, Tounded at base, not at all angled at 

si 

Bre eM ede ten See . M. incasina. 

ovate; heads in short acorns 
comtalke tely dis (od WE hee: 18. M. spat i 

sessile; leaves vnaeowly lanceolate. ...... 29. M. lanceolata. 
pag Heads slender-pedicelled n 
sp eco very sc: us even in age; leaves thickish- 

artaceous, rounded at base................ 21. M. trachodes. 
n. aes acc n glabra rate and (though prcorenemma’y 
aot to the touch; leaves acute or shortly acum 
nate at base o 

o. Leaves | maneclite. oriaceous, searcely paler and 
not clearly punctate beneath; veinlets depressed 
ONG a oe 20. M. lancifolia. o. Leaves chai ona to broadly ovate, mem- 

ceous, glaucous and finely So pesca 
SE OR DSR era aie alee, | Ore ae ee 22. M. Mathewsit. 
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9. M. angularis H. & B. Pl. Aeq. ii. 87, t. 106 (1809). With large 
idanculaakeoatehe leaves having a sharp divergent angle on each side 
of the shallowly cordate base. For further description see p. 33. 

UANUCO: in light woods on level ground near the Monzon ie Prov. 
Huamalies, alt. 600-700 m., Weberbauer, no. 3640 (Brl., fragm. 

Keuad., ’Colomb., and, ace. to Baker, Dutch Guiana.| 

10. M. laxa DC. Twining shrub; stem terete or slightly angled 
at first, in dried state striate-suleate, when young fulvous-puberulent, 

soon entirely glabrate; internodes 5-14 cm. long; leaves triangular- 
hastate, acuminate, entire or slightly undulate, cordate by a rather 

deep but open and rounded sinus, 3(—7)-nerved from the very base, 
membranaceous, above sparingly puberulent on the nerves and chief 
veins, below at first rufous-velvety, about 1 dm. long and 7 cm. wide; 

petiole slender, about 2.5 cm. long; panicles terminal on the upper 
branches, ovoid, loose; bracts lanceolate, petiolate; branches opposite 

and alternate, spreading to divaricate, rufous-tomentellous; pedicels 

2-3 mm. long; bractlet borne at summit of pedicel, linear-lanceolate, 

tomentellous, about half as long as the involucre; scales of the latter 
oblong, puberulent especially toward the obtuse apex, 5 mm. long; 
corollas (immature) glabrous, the teeth lance-oblong, considerably 
exceeding the short throat; pappus-bristles about 50, rufous.—Prod. 
v. 200 (1836); Bak. in Mart. Fl. Bras. vi. pt. 2, 250 (1876). M. 
armigera Poepp. in Poepp. & Endl. Nov. Gen. ac Spee. iii. 52, t. 260 
(1845). 

ANACHs: at the edge of woods, Cuchero, Poeppig, no. 29 (DC., phot. Gr. 3 
in shrubby places of the su ubandean region, Pampayaco bis rou ro), 

F oepprg, no. b (Naturhist. Mes Vienna, phot. Gr.). 
[W.. Braz. ace. to Bak. 1. ¢.] 

Microscopic comparison of clear photographs of the types of MV. 
laxa at Geneva and M. armigera in Vienna fails to disclose any signi- 

ficant difference. The trifling divergence of the original diagnoses 

appears to be merely such as would result from different methods of 
interpretation and description rather than from any real differences 

in the plants characterized. 
Baker, I. ¢. 255, is certainly wrong in placing M. armigera in the 

onymy of the Brazilian M. salviaefolia Gardn., which exhibits a 

valet of differences (more narrowly i aagulir leaves densely 

canescent-tomentellous beneath, much broader ovate bracts, shorter 

aie ee etc.). 
M. Robinson. Twining shrub; stems somewhat 6- 

aeo -densely and sometimes retrorsely tawny-tomentellous, solid; 
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pith white; internodes 9-12 cm. or more in length; leaves rather 

narrowly ovate, gradually narrowed almost from the base to an 
attenuate tip, remotely and very obscurely cuspidate-denticulate, 
cordate with rounded lobes and shallow but narrow sinus, subcoria- 

ceous, above finely fulvous-pilose, minutely papillose, conspicuously 
bullate-rugose, beneath densely fulvous-tomentose, 10-11 cm. long, 
about half as wide, 3(-7)-nerved from the base; petioles about 2.5 
em. long, stout, terete, tawny-tomentose, flexuous and contorted, the 

members of each pair connected at base by a thick transverse ridge; 
panicle large, probably 3-5 dm. long, 2.5 dm. thick, the lower divi- 
sions opposite in the axils of the upper leaves, pedunculate, often 
leafy-bracted below; their branches spreading, opposite or alternate, 
sometimes flexuous, tawny-tomentellous; terminal pedicels scarcely 

0.5 mm. long, the others 3-5 mm. in length; bractlet borne high on 
pedicel or at its summit, narrowly lance-oblong, 2 mm. long, tomen- 
tellous on the back; involucral bracts oblanceolate-oblong, subacute, 

fuscous, 4 mm. long, tawny-tomentellous on back; corollas whitish, 

the proper tube 1.7 mm. long, obscurely appressed-hirtellous, throat 
of equal length, broadly campanulate, glabrous, teeth ovate-lanceolate, 
1.5 mm. long; achenes 3 mm. long, sparingly glandular-roughened be- 
tween the paler ribs, somewhat tapering near the base; pappus- 
bristles about 30, yellowish-white, disarticulating readily —Contrib. 
Gray Herb. Ixi. 20 (1920). 

Puno: in bushy places, alt. 2400-2500 m., Ramospata, on the way from 
fone ay tars aun 27 July, 1902, Weberbauer, no. 1323 (Brl., phot. and 
ra 

12. M. lanuginosa DC. Prod. v. 201 (1836). For description, ete. 
see p. 35. 

Puno: in shrubby thickets chiefly of bamboos, alt. 2600-3000 m., Sandia, 
eberbauer, no. 755 (Brl., phot. and fragm. Gr.). 
[Venez., Colomb., Boliv., Braz.] 

13. M. Ruiziana Poepp. in Poepp. & Endl. Nov. Gen. ac Spec. 
iti. 53 (1845). For ets see p. 34. 

Ancacus: borders the woods in ag subandean region, at Cuchero, 
Poeppig (Naturhist, Mus. a: Soruiek phot. 

RETO: near Tarapo 4079 Gr 
[Ecuad., Colomb.] gi de ( “ 

14. M. bullata Robinson. Climbing shrub; stems terete, densely 
covered with tawny spreading or deflexed soon mostly deciduous 
tomentum; internodes, 5-13 em. or more in length; leaves ovate, 
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acute, obscurely denticulate (teeth 0.3 mm. high, 3-8 mm. apart), 
cordate by a narrow acute sinus, sometimes conduplicate, 9-10 em. 

long, about two-thirds as wide, harsh and chartaceo-coriaceous, above 

tawny-pilose, strongly bullate and very scabrous from the persistent 
pustule-like bases of the deciduous hairs, beneath persistently tawny- 
villous and finely punctate, pinnate-veined; the veins and veinlets 
strongly exesrted on the lower surface; petiole stout, round, tawny- 
tomentose, 1-2.5 em. long; panicles dense, tawny-tomentellous, leafy- 

bracted, the bracts large, often equalling the subtended portions of the 
panicle; pedicels mostly 2-3 mm. long; involucral scales oblong, rounded 

at tip, 4 mm. long, at first a little tawny-pilose, later subglabrate and 
more or less dark-punctate; corollas 4 mm. long, nearly smooth, the 
proper tube 1.5 mm. long, slender, the throat broadly campanulate, 
1.2 mm. long, the teeth about 1.3 mm. long; achenes brownish- 
olivaceous, 3 mm. long, somewhat tapering at the base, obsoletely 
papillate on the faces; pappus-bristles 35-45, sordid-white, decidedly 
thickened toward the tip.—Contrib. Gray Herb. xi. 13 (1920). 

Puno: in bushy places between Tambo gh se and Tambo Yuneac vi 
on the way from Sandia to Chunchusmayo, alt. 1800-2000 m., Dr. A. Webe 
bauer (Bri, phot. and fragm. Gr.). 

ue M.Haenkeana DC. Herbaceous twiner; stems round, at first 
wny-tomentellous, soon almost or quite glabrate, pruinous, striate; 
eae 1 dm. or more in length; leaves ovate, caudate-acuminate, 
entire or nearly so, cordate by a narrow sinus (or the upper leaves mere- 
ly rounded) at base, 7-12 cm. long, 4-9 cm. wide, softly membranceous, 
green and somewhat obscurely hirtellous above, beneath paler, glandu- 
lar-puncticulate and softly tawny-villous especially on the 5-7 nerves; 
the reticulated veinlets more or less translucent; petioles tawny-villous, 
3. 55. 5 cm. i. FONE; panicles pyramidal, the thyrsoid divisions usually 

or foliaceous bracts; heads 
il ] tad apicil tinuous or at length more or 

ae interrupted glomerules; involucral scales linear-oblong, acutish, 
stramineous, pubescent on the back, about 3.2 mm. long; corollas whit- 

ish, of delicate texture, glabrous, about 3 mm. long, the proper tube 
gradually expanded into the narrowly turbinate throat, the teeth very 
short, about 0.3 mm. long, bearing on the back a few sessile globular 

orange glands; achenes black, glabrous or obsoletely hispidulous to- 

ward the summit, 1.5 mm. long; pappus-bristles 30 or more, delicate, 

white.—Prod. v. 196 (1836). M. pellucidivenia Hieron. in Engl. Bot. 

Jahrb. xxxvi. 474 (1905)? 
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Hvanuco ? in mountains of cone} Haenke (DC., phot. Gr.). It is inferred 
that DeCandolle’s a loc “in montanis Orinocensibus” a 
clerical error for in monta ae agieienastbion. Haenke having aaas most of his 
Peruvian collecting eile} caida at Huanuco 

AJAMARCA: near Tambillo, von Jelski, no. 600 (Brl., fragm. Gr.) and 642. 
Perv witHouT Locality: Mathew s (N. Bs Fs 

16. M. monzonensis Hieron. Herbaceous twiner; stems round, 

striate, at first glandular-pubescent, soon glabrate, pruinose; inter- 
nodes probably as much as 1.5 dm. long; leaves suborbicular, cuspi- 
date-acuminate, obsoletely mucronate-denticulate (teeth scarcely 
0.25 mm. high, 3-8 mm. apart), cordate at base, membranaceous, 
puberulent and glandular-atomiferous on both surfaces, especially 

along the nerves, about 1 dm. long and nearly as wide, somewhat 7- 

nerved from the very base, the nerves connected by subparallel 
transverse veins and the veinlets reticulated; petiole sometimes as 
much as 8 em. long, glandular-pubescent; panicles pyramidal, the 
lower primary divisions from the axils of petiolate leaflike bracts, the 
secondary divisions spiciform, the ultimate branchlets very short, 
bearing 3-5 sessile heads; bracteoles subulate, scarcely 4 mm. long, 

pubescent; involucral scales oblong, acutish, rusty-ochraceous, 3- 
nerved, 3 mm. long, the outer villous on the back, the inner hyaline- 
margined, glabrous; corollas 2.5 mm. long, yellowish (after drying); 
the proper tube cylindrical, 1 mm. long, the throat turbinate, 1.25 
mm. long, the teeth deltoid, scarcely 0.25 mm. long; achenes (still 
immature) 0.75 mm. long, villous at the summit; pappus-bristles 35- 
40, yellowish-white, a little thickened toward the whitish summit.— 
Hieron. in Engl. Bot. Jahrb. xl. 391 (1908); Weberbauer in Engl. & 
Drude, Pflanzenw. xii. 284 (1911). 

Huanuco: Prov. Huamalies, alt. 900-1000 m., in scattered woods and 
bushy places, Weberbauer, no. 3430. 

Not seen; the description here condensed from the original diag- 

nosis. From character suspiciously close to the preceding. 
17. M. ineasina Robinson (p. 11). Probably a somewhat 

woody twiner; branches nearly terete, brown, at first puberulent but 
soon glabrate, becoming many-ribbed when dried; leaves rather 
narrowly deltoid-ovate, essentially entire, subtruncate at base, 
gradually narrowed to an acuminate tip, membranaceous, 5-7 cm. 
long, about half as wide, with a slight but usually perceptible angle at 
each side between the base and side, above green, sparingly hirtellous, 
beneath gray-tomentellous; petioles slender 1.5 cm. long, those of the 
same pair united by an elevated and woccd transverse line; panicles 
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terminal, conical, rather loose, leafy-bracted, 2 dm. or more in length, 

1 dm. in diameter, puberulent; pedicels 0.5-2 mm. long; heads about 
9.5 mm. long, closely subtended by a linear puberulent bractlet about 
3.2 em. in length; involucral scales substramineous, oblong, obtuse, 

about 5 mm. long and 2 mm. wide, slightly puberulent and obscurely 

striate; corollas about 5.8 mm. long, glabrous, apparently white; 

proper tube 2.4 mm. long; the throat 0.8 mm. long; teeth lanceolate, 

1.8 mm. long, nearly 1 mm. wide; immature achenes 3.2 mm. long; 

pappus-bristles about 50, yellowish-white. 

Amazonas: Chachapoyas, Mathews (K., phot. and fragm. Gr.). 

18. M.platyphylla DC. Probably a half-shrubby twiner; stem 

terete, striate-sulcate, at first puberulent, soon glabrate; internodes 

probably 1 dm. or more in length; leaves opposite, broadly ovate, 

definitely cuspidate, entire, 8-10 cm. long, three-fourths as wide, gla- 

brous but obscurely papillose on both surfaces, membranaceous, 5(- 

7)-nerved from near the abruptly pointed base; petiole glabrous, 

about 2.6 em. long; panicle probably large, the lower divisions (all 

that are known) opposite, pedunculate, deflexed, sordidly crisped- 

puberulent, leafy-bracted; heads closely sessile, crowded in short 

glomerule-like subglobose spikes; bracteoles lanceolate, puberulent, 

5 mm. long; involucral scales 3.5-4 mm. long, narrowly oblong, ~ 

scarious-margined, of firm texture, obscurely puberulent on the back 

especially toward the tip, obtuse, slightly thickened at base; corollas 

about 6 mm. long, the proper tube slender, gradually enlarged into 

an ill-defined throat; teeth short, triangular; achenes (very immature) 

1.3 mm. long; pappus-bristles about 40, rufous, not thickened up- 

ward.—Prod. v. 195 (1836); Poeppig in Poepp. & Endl. Nov. Gen. ac 

Spee. iii. 53 (1845). 

Loreto: Prov. Maynas, in woods, Poeppig, no. 2148 (DC., phot. and fragm. 

from Klatt herb. now in Gray Herb.). 

This little known species in difficult to place satisfactorily in any 

one of the series defined by inflorescence. heads are technically 

spicate, but the spikes are disposed in a panicle and so short as to 

appear like subspherical glomerules. 

19. M. Stuebelii Hieron. in Engl. Bot. Jahrb. xxi. 333 (1895). 

Leaves (in typical form) lanceolate, attenuate, entire or inconspic- 

uously few-toothed, coriaceous and somewhat lucid; panicle of few 

rather widely separated glomerules. For further characters see 

p. 36. 
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’ Amazonas: Prov. Chachapoyas, Mathews (K.). 
Hvuanuco (?): ‘““Montana Peruvia Quanocensis,”’ Haenke (Bri., phot. and 

fragm. Gr.). 
[Colomb.} 

20. M. lancifolia Robinson. Twining shrub; stem at first angu- 
late, soon terete, soft-woody, pithy, sulcate-striate (after drying), 

when young sparingly yellowish-villous, later entirely glabrate; 
leaves (only the floral known) often deflexed, lanceolate, attenuate, 

remotely and obscurely callous-denticulate, subacute at base, about 
7 em. long, about one-fourth as wide, feather-veined, above subgla- 
brous, rugose and rugulose, chartaceo-coriaceous; petiole slender, 7-9 

mm. long; panicle terminal, about 3 dm. long and 2 dm. thick, leafy- 
bracted nearly to the summit; the divisions opposite, spreading, 
pedunculate, hirtellous; pedicels slender, spreading, mostly 3-4 mm. 
long; bracteoles lance-linear, about 2 mm. long, borne at the summit 
of the pedicel; involucral scales linear-oblong, acutish, dark reddish- 
brown, essentially glabrous, at full maturity 4.5 mm. long; corollas 
white, glabrous, proper tube 1.5 mm. long, throat campanulate, of 
equal length, teeth about 1 mm. long; achenes dark-olivaceous, lucid, 
3.7 mm. long; pappus-bristles about 36, brownish-white.—Contrib. 
Gray Herb. lxi. 17 (1920) 

Puno: in shrubby places between Tambo Yuncacoya and Tambo a 
eachi on the way from Sandia to Chunchusmayo, alt. 1800-2200 m., We 
bauer, no. 1137 (Brl., phot. and fragm. Gr.). 

21. M.trachodes Robinson. Robust twining shrub; stems terete, 
striate-costulate after drying, pithy, 5 mm. oF more in diameter, yel- 
lowis , igil ly scabrous; internodes 
12 cm. or more in length; branches terete, Tibet aeued ulus or 
-setulose; leaves broadly ovate, acuminate, remotely callous-denticu- 
late (teeth at most 0.5 mm. high and 1 cm. apart), rounded at base, 
not at all decurrent on the petiole, 13-15 em. long, about 8 cm. wide, 
firmly subcoriaceous, pinnately veined (but with 2 pairs of veins much 
more prominent and nerve-like than the others), above appressed 
tawny-puberulent on the nerves, beneath spreading-villous on the 
reticulated veinlets as well; petioles subterete, yellowish-tomentose, 
about 1.5 em. long, flexnous, each pair connected at base by a thickish 
_papillose-tomentose ring or fold; panicle large, 4 dm. long or more, 
decompound, rather dense, élosely villous-setulose; pedicels slender, 
of unequal length; bracteole lanceolate, thin, acute, dorsally somewhat 
villous, borne at summit of the pedicel and about half as long as the 



- MIKANIAS OF PERU 85 

involucre; involucral scales lance-linear or narrowly oblong, acutish, 

brownish-stramineous, dorsally a little villous, 4 mm. long; corollas 

whitish, about 3.8 mm. long, externally somewhat villous especially 
at the base of the throat and on the teeth; proper tube about 1.2 mm. 
long; throat 1.6 mm. long and the teeth 1 mm. long; achenes oliva- 
ceous, shining, 2 mm. long; pappus-bristles about 40, dirty-white, 
slightly thickened below the acute tip.—Contrib. Gray Herb. Ixi. 22 
(1920). 

Hvanuco: Prov. Huamalies: in bushy places on mountains southwest of 
Monzon, alt. 2500-2900 m., Weberbauer, no. 3395 (Brl., phot. and fragm. Gr.). 

22. M. Mathewsii Robinson. Soft-wooded probably twining 
shrub; stem terete, striate-sulcate, at first sordid- or fulvous-tomen- 

tellous, soon subglabrate though retaining a slight puberulence 
especially about the nodes; leaves broadly ovate to ovate-oblong (the 

rameal lance-ovate), acuminate at both ends, entire, narrowly revo- 
lute, 12-14 em. long, 5-9 cm. wide, pinnately veined, membranaceous, 
above green, glabrous and slightly lucid, beneath much paler, dark- 
puncticulate and on the midrib and chief veins somewhat puberulent; 
panicle large, compound, tawny-tomentellous, leafy-bracted, the divi- 
sions opposite, ascending their branches usually divaricate, the ulti- 
mate branchlets somewhat corymbosely capituliferous toward the 
tip; pedicels filiform, 1-3 mm. long, bracteolate at base, the terminal 
one very short; bracteole ovate, ciliolate; involucral scales ovate- 

_ oblong, obtuse, thin, brownish-stramineous, slightly puberulent near 
the tip and often tumid base, 3 mm. long; corollas subglabrous, the 
proper tube slender, smooth, about 1.3 mm. long, the glabrous throat 
campanulate, 1.7 mm. long, the teeth about 0.8 mm. long, minutely 

hispidulous; achenes 3 mm. long, brown, nearly smooth; pappus- 
bristles about 30, brownish-white-—Contrib. Gray Herb. Ixi. 18 (1920). 

__ Perv witsout tocanity: in the Andes, Mathews, no. 1368 (Gr., N. Y.); 
Fielding (Gr.). 

Ser. III. Corymposak (see p. 39). 

Key To Speciss. 

a. Leaves bi- to tri-pinnate; leaflets less than 1 em. in — 
M. filicifolia. 

a. Leaves simple b. 
b. Leaves very small, less than 1 em. long, triangular, cor- 

date-subsdpittnte SS eRe 24. M. brachyphylla. 

b. Leaves much larger, 3.5-20 em. long ec. 
c. Heads sessile d. 
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d. hopes abeoels ee overe to suborbicular, more 
alf as wide as lon 

e. Hands clustered in 3’s 6 5’s at the tips of the 
ultimate branchlets of the saya mbs f. 

3 P toes larg e, 10-12 mm. lon 
. Lea m mbranaceous, conspicuously 

euneate-decurrent on the petiole, the veins 
not standing out beneath................ 25. M. guaco. 

g. Leaves Pe a at inte or subcoriaceous, 

ath, the veins ctindine cL | eee 26. M. speciosa. 
f PE SDE tn 8 : ng 

av: in-membrana: 3, conspicuously 
ecurrent on the petiole; “bractlets lance- 

linear, mae Fe nee ee ee eee 27. M. brachiata. 
n. Leaves c GES 3 Ha rounded or 

acute at b ot urrent on petiole; 
tlets elliptic-spatulate, petiolate... .28. M. loretensis. 

e. Heads in short paniculately disposed spikes 18. M. platyphylla. 
d, Leaves lanceolate to ov: ate-oblong, not half (rarely 

much over a third) as wide as long i 
z. Involucral scales spatulate, about 3 mm. ope 29. M. lanceolata. 
?. Involucral scales oblong, 4 lon 

all thickened at the summ .30. M. tambillensis. 
k. Pappus white, comb thickened at : 

ack ie Sag Mae as eee 31. M. Weberbauert. 

Seem e Bes EU enpcie dle <6 cos . M. pyenadenia. 

k Spee Sea. nal m 
m. ne> ed rblike. i not win 

‘ m perma. ona puberilent be Aeiorpean surg 
leaves co mbra sarin aS 33. M. cordifolia. 

ee oP ety Ee a ce es pe . M. carnosa. 

M. microptera. 
x — terete or nearly so, after drying multi-striate 

r -cost 0. e 
0. Feats tenalt (about 6-7.5 mm. long) p 

p. Leaves rhombic-ovate, sonided hae rd the base 
then cuneately decurrent on the petiole, not 
at all cordate; leaves 7-7.5 mm. long. ...27. M. brachiata 

p. Leaves tri -ovate, cordate or somewhat 
hastate; leaves about 6 mm. long........ 35. M. micrantha. 

es 
he mm. wide; corolla ane ’ violet 

36. M. crassifolia. 
q- Petiole 5-10 mm. “laneet stipuliform appendages 

ear, stramineous; co- 
rola OO SR oe 37. M. carnosa. 
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23. M4. filicifolia Robinson. Slender trailing herb with spreading 
branches; stem purplish-brown, scarcely 2 mm. thick, sulcate-costate, 

at first puberulent, soon entirely glabrate; internodes 3-10 cm. long; 
leaves opposite, bi- to tri-pinnately divided, 2-3 cm. long, 1.5-2.4 em. 
wide, slender-petioled; leaflets ovate-elliptic to suborbicular, usually 

entire, obtuse, 3-6 mm. in diameter, petiolulate (the terminal apt to 
be lanceolate and acute), puberulent at least on the midrib beneath; 
corymbs trifid, 4-7.5 em. wide, flattish, puberulent; pedicels 1.5—2.5 
mm. long; bracteoles broadly ovate, acute, herbaceous, 2.5-4 mm. 

long; heads about 8 mm. long; involucral scales lance-linear, attenuate, 

stramineous, slightly callous toward the base; corollas 5.5 mm. long, 
smooth, pale, the proper tube 3 mm. long; the throat scarcely 1 mm. 
long and but little enlarged; the teeth linear-lanceolate, 1.5 mm. long; 

achenes (very immature) crowned by a slightly expanded pappus- 
bearing disk; pappus-bristles about 40, finely capillary, white, not 
thickened isuaid the summit.—Contrib. Gray Herb. Ixi. 14 (1920). 

Cuzco: Machu Picchu, alt. about 2100 m., Cook & Gilbert, no. 853 (U. 8., 
phot. and fragm. Gr.). 

A striking species with delicate, fern-like foliage. 

24. M. brachyphylla Hieron. Slender herb; stems dull purplish- 
brown, somewhat 4-angled, glabrous or nearly so; internodes mostly 

_ short but sometimes toward 1 dm. long; leaves opposite, simple, very 

small, at most 1 cm. long and 7 mm. wide, triangular-ovate, rather 
deeply sagittate-cordate, entire or obscurely 2-3-toothed on each 
side, scabrid above, appressed-hirtellous on the nerves beneath, sub- 
triplinerved from the base; petiole about 5 mm. long; stipular ring 

earing on each side 3-5 filiform ciliated appendages 1-3 mm. in 

length; corymbs terminal; heads about 9 mm. long, pedicellate; 
bracteoles ovate, herbaceous, borne at the summit of the pedicel; in- 
volucral scales oblong, obtuse, puberulent, about 5 mm. long; corollas 

(after drying) yellowish; the throat subcylindrical-campanulate, 3 

mm. long, about equalling the proper tube; the teeth deltoid, short, 

granular on the outer surface; pappus-bristles 75 or more, tawny-buff, 

not thickened upward.—Hieron. in Engl. Bot. Jahrb. xxxvi. 472 

(1905). 

Casamarca: near Tambillo (Chanta Cruz), alt. 2600-2700 m., von Jelski, 

no. 703 (Brl., fragm. Gr.). 

25. M. guaco H. & B. Pl. Aeq. ii. 84, t. 105 (1809); HBK. Nov. 

Gen. et Spec. iv. 136 (1820). M. amara, var. Guaco (H. & B.) Bak. 
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in Mart. FI. Bras. vi. pt. 2, 237, t. 66 (1876), where the undescribed 
M. cuneata Sch.-Bip. (Bonplandia, iv. 54), founded on Lechler’s no. 
2477, is cited as an unquestioned synonym. ? M. attenuata DC. 
Prod. v. 195 (1836).—Leaves membranaceous, broadly ovate, some- 
what puberulent or pubescent on both surfaces, the blade partially 
rounded at base then cuneately decurrent on a rather long petiole. 
For further characters see p. 46. 

Prru (without locality), ace. to Baker, 1. c., a record probably based on 
Lechler’s no. 2477 (the type of the undescribed M. cuneata Sch.-Bip., a plant 
not seen by the writer). 

[Cent. Am. to Boliv. and Braz.] 

M. attenuata DC., here doubtfully referred to this species, has been 
studied chiefly from a photograph of the type-material in the De- 
Candollean Prodromus herbarium at Geneva. From this it appears 
that the habital correspondence is close and the original diagnosis 
fails to show any very significant differences except the smoothness 
of the leaves, which may in the brevity of the description have been 
somewhat overstated. 

26. M. speciosa DC. Suffruticose tall twiner; stem terete 
fistulose, covered with a short dense velvety puberulence; internode, 
sometimes 17 cm. or more in length; leaves broadly ovate, acuminates 
entire or nearly so, the lower subcordate, the upper rounded at base, 
but at the insertion cuneately decurrent on the petiole, 10-15 cm. 
long, more than half as wide, above dull green, minutely scabrid- 
puberulent, beneath gray-tomentellous and prominulently reticu- 
lated, near the base pinnately several-nerved, then more prominently 
3-nerved from a point considerably above the base, membranaceous; 
petiole 3-6 cm. long, winged toward its distal end; corymbs large, 
trichotomous, strongly convex; heads about 12 mm. long, sessile by 
3’s; bractlets linear, acute, 2-3 mm. long; involucral scales narrowly 
oblong, obtuse, puberulent and glandular on the back, 5-6 mm. long, 
corollas about 6.2 mm. long, essentially glabrous; proper tube slender; 
3.6-4 mm. long; throat turbinate, 1.4 mm. long; teeth lance-oblong, 
about 1.4 mm. long; achenes dark-gray, tapering at base, about 5 mm. 
long; pappus-bristles about 65, not thickened at tip, in age slightly 
flesh-colored.—Prod. v. 196 (1836). 

Cuzco: climbing on trees in forest, San Miguel, Urubamba Valley, alt. about 1800 m., Cook & Gilbert, no. 947 (U.S., phot. Gr.). pale - STATED: Haenke (DC., phot. Gr.). 
Vv. 

The description of this species has been drawn, as to its details, 
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from the plant of Cook & Gilbert which appears to agree with the 

photograph of the type. More material is needed to determine the 

precise relation of this species to M. guaco, M. Tafallana, and M. 

dictyophylla. 
27. M. brachiata Poepp. Twining shrub; stems slender,sub- 

terete, multicostulate, sharply scabrous especially near the nodes, 

brown, fistulose; internodes elongated (sometimes 1.5-2 dm. in 

length); leaves rhombic-ovate gradually acuminate, undulate-denticu- 

late, narrowed at base or more often rounded and then rather abruptly 

cuneate-decurrent on the petiole, 8-10 em. long, 4.5-7 cm. wide, 

membranaceous, thin, glabrous or scabrid with minute tumid-based 

hairs; petiole 1.5-3.5 cm. long, puberulent; the chief lateral nerves 

leaving the midnerve about 1.5-2 cm. from the base, curved-ascending 

and connected with the midnerve by subparallel cross-veins; panicle- 

branches opposite, brachiate, often 1.3-1.5 dm. long, naked to the 

rather dense corymbs at the ends; bracts small, lanceolate, petiolate; 

bracteoles lance-linear, pubescent; heads about 7 mm. long, sub- 

sessile; involucral scales linear-oblong, 4.5 mm. long, brownish, sub- 

striate, dorsally puberulent especially. toward the deltoid obtusish 

tip; corollas yellowish-green to brownish, about 4.5 mm. long; proper 

tube slender, 2 mm. long, rather suddenly enlarged into a campanu- 

late throat of equal length; teeth deltoid, 0.5 mm. long, dorsally his- 

pidulous; achenes slender, 2.6 mm. long, slightly puberulent; pappus- 

bristles 35-45, flesh-colored, capillary, not thickened upward.— 

Poepp. in Poepp. & Endl. iii. 53 (1845). 

gover in forests at Tocache, Poeppig, no. 2041 (Naturhist. Mus. Vienna, 

: ea Prov. Huamalies: both cultivated and wild in woods about 

Monzon, Weberbauer, no. 3442 (Brl., phot. and fragm. Gr.). 

28. M. loretensis Robinson (p. 15). A slender twiner; stem 

purplish, terete, or nearly so, tawny-puberulent; internodes some- 

times 12. em. or more in length; leaves ovate, acute or shortly acumi- 

nate, subentire, rounded at base, 6-8 cm. long, 3.5-4.5 em. wide, above 

green, nearly glabrous and finely reticulated, beneath scarcely paler, 

dull, minutely puberulent on nerves an prominulent reticulated 

veins, pinnately 5-nerved, the lowest pair of lateral nerves arising 

about 2 mm. and the second pair about 1 em. above the base; corymbs 

convex, 3-12 cm. in diameter, on divaricate curved nearly naked 

peduncles and together forming an interrupted leafy-bracted panicle 

bractlets elliptic-spatulate 3.5 mm. long, petiolate; heads 8 mm. long, 

sessile and mostly ternate on the tips of the ultimate branchlets of the 
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corymbs; involucral scales oblong, obtuse, 6.6-8 mm. long, dorsally 
nearly smooth, callous-tumid at base; corollas whitish, smooth; proper 
tube 2-2.2 mm. long; throat cylindrical, 2.3-2.5 mm. in length; teeth 
deltoid, about 9.5 mm. long; achenes about 2.5 mm. long; pappus- 
bristles about 50, flesh-colored, not thickened at tip. 

Loreto: Inquitos, Z. Ule, no. 6238 (K., phot. Gr.). 

M. lanceolata Hieron. in Engl. Bot. Jahrb. xxix. 17 (1900).— 
Leaves narrowly lanceolate, long-acuminate, feather-veined; invo- 
lucral scales spatulate, 3mm. long. For further characters see p. 64. 

DATAMAROA: near Tambillo, von Jelski, nos. 601, 745, and 746, acc. to 
Cc. ieron. |. 

[Keuad.] 

30. M. tambillensis Hieron. Twining shrub, puberulent on the 
axis and branches of the inflorescence, otherwise glabrous throughout; 
stem subterete, striate-sulcate, purplish-brown, fistulose; internodes 
5-7 cm. long; leaves ovate-oblong or -lanceolate, acute or abruptly 
acuminate, entire, shortly pointed or almost rounded at base, 8-12 
cm. long, 3-5 em. wide, pinnately 5-nerved; first pair of nerves starting 
from midnerve about 3 mm., the second about 6-10 mm. above the 
base, all exserted on both surfaces, connected by subparallel immersed 
veins; petioles smooth, channeled above, 1.5-1.8 em. long; panicles 
pyramidal, the lower divisions in the axils of the upper leaves; heads 
about 8 mm. high, sessile in clusters of 3-7 at the tips of the ultimate 
branchlets (3-4 mm. in length) of the corymbs; bracteoles linear, 
ciliate, about 2 mm. long; involucral scales lance-oblong, narrowed 
to an obtuse point, brownish-stramineous, 4.5 mm. long; corollas 
smooth, 6-6.5 mm. long; proper tube gradually expanded into a 
cylindric-subturbinate throat; teeth deltoid, acute, about 0.5 mm. 
long; pappus-bristles about 33, buff, capillary and not thickened up- 
ward.—Hieron. in Engl. Bot. Jahrb. xxxvi. 470 (1905). 

Casamarca: near Tambillo, von Jelski, no. 762 (Brl., fragm. Gr.). 

31. M. Weberbaueri Hieron. Twining shrub; branches olive- 
green, hollow, striate-suleate; internodes as much as 19 cm. long; 
leaves ovate-oblong or sublanceolate, acuminate, mucronate, entire, 
very smooth, rounded or shortly cuneate at base, subtriplinerved 5-10 
mm. above the base, at largest 13 em. long and 5 cm. wide; petioles 
2-3 cm. long; inflorescence a thyrselike panicle; heads sessile or nearly 
so (pedicels scarcely over 1 mm. long) and clustered at the tips of the 
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ultimate branchlets (usually about 1 cm. long) of the corymbs; in- 

volucral scales 5 mm. long, obtusish or acutish, puberulent on the 

dark-stramineous 5-7-nerved back, ciliate toward the tip; corollas about 

6 mm. long; tube not enlarged upward; teeth of the limb oblong, 

about 1 mm. in length; unripe achenes 1 mm. long, sparingly villous 

at the summit; pappus-bristles 35-40, whitish, thickened at tip.— 

Hieron. in Engl. Bot. Jahrb. xl. 389 (1908). 

Huanuco: Prov. Huamalies, in sparse woods and bushy places, alt. 900- 

1 m., near Monzon, Weberbauer, no, 3426. 

Not seen. Description compiled. Seemingly near the preceding, 

but with larger and more attenuate-pointed leaves, longer-stalked 

glomerules, and whitish pappus-bristles thickened at the summit. 

32. M. pycnadenia Robinson (p. 18). Copiously branching 

herbaceous twiner; branches terete, tawny-tomentellous, very leafy; 

internodes sometimes 10-12 cm. or at other points scarcely 1 em. in 

length; leaves ovate, acuminate, obscurely and remotely denticulate, 

rounded at base, revolute at margin, 3-6 em. long, 1.8-2.8 cm. wide 

5-nerved almost from the base, thickish, firm, hard, above dull green, 

minutely puberulent, beneath strongly reticulated, slightly paler, 

pubescent and closely punctate with reddish-orange glands; petiole 

terete, about 4 mm. long, fulvous-tomentellous; corymbs convex, 

compound, trichotomous, the ultimate divisions dense, conspicuously 

bracteate; bracts ovate, herbaceous, sessile, about 8 mm. long; 

bractlets similar but smaller; heads sessile, for the most part in 3’s; 

involucral scales narrowly oblong, rounded at tip, firm, puberulent 

and glanduliferous on the back, 6.5 mm. long, 1.4 mm. wide; corollas 

about 4.5 mm. long; proper tube at first scarcely differentiated from 

the slightly funnel-formed throat; teeth broadly deltoid, 0.5 mm. 

long, obscurely hispidulous; achenes about 4.3 mm. long, pale, puberu- 

lent; pappus-bristles as many as 65, fulvous. 

Loreto: in mountains of Tarapoto, Spruce (without number, K., phot. 
and fragm. Gr.). 

33. M. cordifolia (L. f.) Willd. Sp. Pl. iii. 1746 (1804). Cacalia 

cordifolia L. f. Suppl. 351 (1781). M. mollis HBK. Nov. Gen. et 

Spec. iv. 135 (1820).—Branches hexagonal, usually puberulent to to- 

mentellous, the angles riblike, not winged; leaves ovate, acuminate, 

cordate, nearly smooth, entire to undulate-dentate. For further 

characters see p. 41. 

Prura: in temperate region on banks of the Guancabamba Humboldt & 

Bonpland, no. 3532 (Par., phot. Gr.); Townsend, no. A173 (Field Mus.). 
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UNO: in bushy places between Sandia and Tambo Azalaya (on the way 
om Sandia to Chunchusmayo), alt. 1500-2000 m., Weberbauer, no. 1063 

1., phot. and fragm. Gr.). 
Widely distrib. in trop. and subtrop. Am.] 

34. M. microptera DC. Slender, probably twining, puberulent; 
_ stem and especially the branches distinctly hexagonal, brown, at first 

puberulent, the angles very narrowly herbaceous-winged; leaves ovate, 
acuminate, subentire to distinctly mucronate-denticulate, broadly 
cordate or nearly rounded at base, membranaceous, about 5-nerved 
from the very base, almost smooth, 5-10 cm. long, three-fourths as 
wide; petiole slender, 1-2.5 em. long; panicle large, ovoid, brachiate, 
the widely spreading branches naked to the moderately dense small 
and rounded corymbs at their tips; heads about 7 mm. long, short- 
pedicelled; involucral scales brownish-substramineous, oblong, obtuse 
to subacute; achenes 1.8 mm. long; pappus-bristles about 55, barbel- 
late, capillary, not thickened upward, flesh-colored (in age).—Prod. 
v. 196 (1836). M. scandens, var. microptera (HBK.) Bak. in Mart. 
Fl. Bras. vi. pt. 2, 250 (1876). 

Peru? “ex coll. Poeppig” acc. to De Candolle. 
[Bahia, Braz., Boliv.] 

35. M. micrantha HBK. Nov. Gen. et Spec. iv. 134 (1820). M. 
scandens of auth. not (L.) Willd. M. variabilis Meyen & Walp. Nov. 
Act. Nat. Cur. xix. Suppl. 1, 257 (1843).—Slender subherbaceous 
twiner with subterete stems; leaves triangular-ovate, cordate or 
hastate, subentire to conspicuously crenate or undulate-dentate; 
heads small, somewhat cymosely disposed; flowers white. For 
further characters see p. 41. 

Prura: Townsend, no. 791 (Field Mus.), a tomentellous form. 
FS ay about city of Lima, Gaudichaud (Gr.); Wilkes Exped. (Gr., U. §., 

ANCAcus: in woods near river, alt. 1000-1400 m., Caracha on the way from Supe to Ochros, Weberbauer, no. 2638 (Brl., phot. and fragm. Gr.). 
[Widely distrib. in trop. and subtrop. Am.] ai 

Vernacular name camotillo (W eberbauer). 
Forma hirsuta (Hieron.) Robinson (see p. 43). Villous-hirsute; 

leaves often large, sometimes as much as 12 em. long.—M. scandens, 
var. villosa Hieron. in Engl. Bot. Jahrb. xxxvi. 473 (1905). 
Casamarca: near Tambillo, von Jelski, nes. 600, 640, 641, and 695, ace. to Hieron. 1. c. (fragm. of nos. 640 and 641 ex hb. Br. in hb. Gr.). 
{Celomb.] 

This large-leaved hairy Peruvian plant closely matches the plant 
of Colombia collected by Hartweg (no. 1111), which was doubtfully 



MIKANIAS OF PERU * 93 

referred to M. suaveolens by Bentham, Pl. Hartw. 201. Its leaves 

are somewhat larger and pubescence rather longer than in M. scandens, 

var. hirsuta Hieron. in Engl. Bot. Jahrb. xix. 47 (1894), but it is con- 

fidently believed by the writer to be only a phase of the same plant, 

especially as much variation in pubescence and luxuriance has been 

observed in other specimens examined. 

36. M. crassifolia Hieron. Half-shrubby twiner; stems round, 

multicostulate (after drying), brownish, papillate-scabrid, fistulose; 

internodes sometimes nearly 3 dm. long; leaves broadly ovate, cuspi- 

date, acuminate, entire or with a few remote and inconspicuous teeth, 

acuminately decurrent on the petiole from a somewhat rounded base, 

8-14 em. long, 4-9 cm. wide, subpinnately 5-7-nerved from near the 

base, slightly fleshy, glabrous, a little paler beneath; nerves thick, 

somewhat exserted beneath, impressed above; petioles 2-4 em. long; 

stipules large, connate, subentire or dentate, sometimes 1.5 em. wide 

and 6 mm. high; panicled corymbs strongly convex or even ovoid, 

puberulent; bracts ovate, petiolate; pedicels mostly 2-3 mm. long, 

puberulent; the bracteole borne near the summit, lance-linear, 6-S.imm. 

long, acutish; heads 12-14 mm. long; involucral-scales oblong-lanceo- 

late, subherbaceous, narrowed to an obtusish apex, 8-9 mm. 

long, multistriate, the margin thin, marcescent, sometimes purple- 

tinged toward the tip; corollas dark-violet, 9 mm. long; the proper 

tube 3-4 mm. long, gradually enlarged into the throat; teeth 2-2.5 

mm. long, oblong; achenes (still immature) 5 mm. long, slightly hispi- 

dulous on the angles; pappus-bristles numerous, 125-150, buff, not 

thickened upward.—Hieron. in Engl. Bot. Jahrb. xxxvi. 471 (1905). 

CaJAMARCA: near Tambillo, von Jelski, no. 696 (Brl., fragm. Gr.). 

With its large dark-colored flowers and smoothish somewhat fleshy 

foliage this must be a striking species. It is here referred, as by Prof. 

Hieronymus to Ser. Corymbosae but perhaps it might with equal 

appropriateness be placed among the Thyrsigerae. 7 

M. carnosa Muschler. Twining shrub; stem subterete, when 

dried becoming sulcate-striate, quickly and completely glabrate excep
t 

for some obscure puberulence about the nodes; branches and branch- 

lets somewhat hexagonal, quickly glabrate; leaves ovate-lanceolate, 

gradually narrowed from below the middle to a subobtuse or acutish 

apex, rather inconspicuously crenate-serrate from below the middle 

nearly to the tip (teeth about 0.5 mm. high, 2-4 mm. wide, somewhat 

callous-mucronulate), subpinnately 5-nerved nearly from the entire 

and cuneately narrowed base, above glabrous and minutely reticulate- 
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veiny, beneath crisped-puberulent and grandular, 2-3.5 cm. long, 
1-2 cm. wide; petiole 5-10 mm. long, without stipule-like appendages; 
corymbs terminal on the branches, compound, dense, flattish, 1.5-6 
cm. or more in diameter, soon nearly glabrate; bractlets lance-oblong, 
4-5 mm. long; pedicels 2-5 mm. long; involucral scales lance-linear, 
attenuate, 7-8.5 mm. long; corollas pale-yellow, glabrous; proper 
tube slender, 2.5-3.5 mm. long; throat turbinate, about 1 mm. long; 
teeth oblong, 1.7 mm. in length, 0.7 mm. wide; achenes 3.5-4 mm. 
long, glabrous, grayish, with lighter-colored angles; pappus-bristles 
about 80, yellowish-white, slightly scabrid, not thickened upward.— 
Muschler in Engl. Bot. Jahrb. |., Beibl. 111, p. 76 (1913). 

Ayacucno: Prov. Huanta: on road between Tambo and Osno, on the 
Apurimac River, in shrubby places, alt. 2700-3000 m., Weberbauer, no. 5645 
(Brl., fragm. in hb. Gr.). 

Thanks to the kindness of Prof. L. Diels, Director of the Botanical 
Garden at Berlin-Dahlem, the writer has been supplied with a liberal 
fraction of the type-material of this species. It has accordingly been 
possible to draw a new description for it. This will be found to agree 
in general features with the original diagnosis, but to differ consider- 
ably in some of the measurements. Prof. Diels has kindly had the 
data relative to the locality and habitat verified by a re-examination 
of the original label of Dr. Weberbauer. 

DovuBTFUL, TRANSFERRED, OR EXCLUDED SPECIES. 

M. armigera Poepp. in Poepp. & Endl. Nov. Gen. ac Spee. iii. 52 
(1845) = M. taxa DC. (see p. 79). 

M. amara, var. Guaco (H. & B.) Bak. in Mart. Fl. Bras. vi. pt; 2, 
237 (1876) = M. auaco H. & B. (see p. 88). 

M. attenuata DC. Prod. v. 195 (1836) is doubtfully referred to M. 
auaco H. & B. (see p. 88). 

M. cuneata Sch.-Bip. Bonplandia, iv. 54 (1856), without descrip- 
tion; Bak. in Mart. FI. Bras. vi. pt. 2, 238 (1876), where referred to 
synonymy and treated as identical with M. auaco H. & B. (see 
p. 88). 

M. cutervensis Hieron. in Engl. Bot. Jahrb. xxxvi. 473 (1905) was 
later transferred to Kania by Hieronymus himself in Engl. Bot. 
Jahrb. xl. 394 (1908). 

M. Lechleri Sch.-Bip. 1. c. is a nomen nudum, founded on Lechler’s 
no. 2480. 
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M. tetosracuya Benth. Pl. Hartw. 201 (1845). The range of this 

species was by Hemsley, Biol. Cent.-Am. Bot. ii. 103 (1881), extended 

to Peru, but it has proved impossible to locate, either at Kew or else- 

where, any Peruvian material to substantiate this record. It is 

therefore inferred that Hemsley was interpreting the plant in a broad 

way and including material of similar habit here referred to other 

species. 
M. Lioensis Hieron. (see p. 49). An immature inflorescence 

of this species lent to the writer from the Botanical Museum in 

Copenhagen is labeled “72 Née. 997 Peru.” Née travelled in 

Ecuador as well as Peru, and these adjacent countries were at that 

period not very sharply distinguished by European writers. Further- 

more, there is said to have been confusion in the marking of some 

packages in the collection of Née, leading to uncertainty as to their 

geographical source. Under these circumstances, it seems probable 

that the specimen actually was secured in Ecuador. At all events, 

it is not a satisfactory basis for the inclusion of this species in the 

flora of Peru. 
M. mollis HBK. Nov. Gen. et Spec. iv. 135 (1820) appears to be 

merely a very pubescent form of M. CoRDIFOLIA (L. f.) Willd. (see 

p. 91). 
M. pellucidivenia Hieron. in Engl. Bot. Jahrb. xxxvi. 474 (1905) is 

believed to be conspecific with M. HAENKEANA DC. (see p. 81). 

M. SALVIAEFOLIA Gardn. in Hook. Lond. Journ. v. 487 (1846). To 

this Brazilian species Baker in Mart. Fl. Bras. vi. pt. 2, 255 (1876) 

doubtfully and incorrectly reduced the Peruvian M. armigera Poepp., 

which as above stated has proved inseparable from the earlier M. 

LAxA DC. 
M. scandens of authors as to Peruvian specimens is chiefly M. 

MICRANTHA HBK. (see p. 92). 3 
M. Tarattana HBK. Nov. Gen. et Spee. iv. 137 (1836), originally 

published as from Peru, came from near Guayaquil in what is now Ecua- 

dor. 

M. tenax Sch.-Bip. |. c. is a nomen nudum, founded on Lechler’s no. 

2355. 
M. variabilis Meyen & Walp. Nov. Act. Nat. Cur. xix. Suppl. 1, 

257 (1843) is M. micrantHa HBK. (see p. 92). 
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BOLIVIA. 

The more important references to the Mikanias of Bolivia are as 
follows: 

1865-66. Scuurz-Brrontinus, Bull. Soc. Fr. xii. 82, & Linnaea, 
xxxiv. 535-536, lists as Mikanias 5 species collected by Mandon about 
Mt. Sorata. Of these, four were named as new but none was charac- 
terized. Two of these supposed new species, namely M. Cumingii 
and M. Mandonii, have since been referred to the genus Ophryosporus. 

1892. Brirron, Bulletin Torr. Bot. Club, xix. 1-2, chiefly on the 
basis of collections by Dr. H. H. Rusby, enumerates 8 species of 
Mikania from Bolivia. 

1893. Russy, Mem. Torr. Bot. Club, iii. no. 3, 53, describes (under 
the since abandoned name Willoughbya) a new Bolivian Mikania and 
records the Bolivian occurrence of two others. 

1895. Russy, Mem. Torr. Bot. Club, iv. 211, mentions the 
Bolivian occurrence of M. micrantha (also under the name of HV “Wlough- 
bya). 

1896. Russy, Mem. Torr. Bot. Club, vi. 58-59, under the generic 
name Willoughbya describes three new Bolivian members of the genus 
and gives further records of the Bolivian occurrence of four others. 

1907. Rvussy, Bull. N. Y. Bot. Gard. iv. 381-383 (still under the 
name Willoughbya) lists 11 Bolivian species of the genus, 3 of these 
being characterized as new. 

Hieronymus in Engl. Bot. Jahrb. xl. 390, describes M. 
Fiebrigit from southern Bolivia. 

. LInGELsHEm in Fedde, Rep. vii. 250-51, characterizes as 
new three Bolivian Mikanias collected by Buchtien. 

1910. Bucutren, Contrib. Fl. Boliv. pt. 1, 190, enumerates, on 
the basis of his own collecting, 10 species of Mikania from Bolivia. 

1912. Russy, Bull. N. Y. Bot. Gard. viii. 127, describes as new 
two more species of Mikania from Bolivia, based upon plants collected 
by Mr. R. S. Williams. 

It will be seen that the Mikanias of Bolivia have at no time received 
any monographic attention. They never have been revised, keyed, 
or even catalogued except as they happen to have been present in 
some particular collection. Dr. Rusby’s paper of 1907, giving what 
is the most extended list of Bolivian Mikanias, includes only eleven 
~ s of this group—a number which may now be raised to twenty- 
eight. 
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Ser. I. SprctrormMes DC (see p. 27). 

Key To Species. 

Heads at maturity 8-10 mm. long 
Spikes rather loose, 3-10 cm. long; leaves ellintic-oblong, 

Be BOVE tor cGiee ut de Uee ww 5 StPars els . M. psilostachya. 
Spikes dense, capitiform, 1-2 em. long; leaves broadly ovate, 

gla OVO ee ie vale os A She ie ee 13. M. platyphylla. 

Heads even when fully mature about 5 mm. long; spikes 
oose; leaves glabrous above............s.sse0cees 2. M. dioscoreoides. 

1. M. psilostachya DC. Foliage harsh, rough and somewhat 
rigid, the veins commonly somewhat depressed on the upper leaf- 
surface.—Prod. v. 190 (1836); Britton, Bull. Torr. Bot. Club, xix. 1 

(1892); Buchtien, Contrib. Fl. Boliv. pt. 1, 190 (1910). Walloughbya 

psilostachya (DC.) Ktze. Rev. Gen. i. 372 (1892); Rusby, Mem. Torr. 

Bot. Club, vi. 58 (1896), & Bull. N. Y, Bot. Gard. iv. 381 (1907). 

L 
Bang, no. 2148 (Gr., N. Y., U.S., Mo., Philad., Field Mus.). Prov. Lareeaja: 

alt. 763 m., Mapiri, Rusby, nos. 1701 (Gr., N. Y., U. S., M 

Mus.), 1703 (N. Y.); Tipuani-Guanai, Bang, no. 1730 (Gr., N. Y., U.5S., 

Mo., Philad., Field. Mus.); San Carlos, alt. 750 m., Buchtien, no. 991, ace. 

to Buchtien, |. ec. Prov. Caupolican: alt. 550 m., Tumupasa, Fk. S. Williams, 

nos. 406 (N. Y.), 423 (N. Y.). 
Santa Cruz: Prov. Sara: Buena Vista, alt. 500 m., Steinbach, nos. 5169 

(Arn. Arb.), 5232 (Arn. Arb.). 
[Peru, Colomb., Guian., Braz.] 

2. M. dioscoreoides (Rusby), comb. nov. Tall twiner; branches 

subterete, in dried state striate-costulate, brownish, at first puberu- 

lent, soon essentially glabrate; internodes 9-12 or more cm. long; 

leaves ovate-oblong, acuminate or narrowed to a prolonged cuspidate 

tip, entire, rounded or in varying degree pointed at base, 8-20 em. 

long, about half as wide, glabrous, pale or after drying dark-green, 

with a fine and somewhat raised reticulation on both surfaces, charta- 

ceo-coriaceous, above slightly shining, beneath a little paler and dull, 

pinnately 5(-7)-nerved from near (within 6-22 mm. of) the base, the 

nerves connected by numerous transverse roughly parallel though 

somewhat irregular veins; petiole about 3 cm. long; panicle large, 

sometimes 4 dm. or more in length and 2.8 dm. in diameter, its divi- 

sions nearly divaricate, dividing again into those of the secondary 

and tertiary order, puberulent; bracts ovate-oblong to lanceolate, 

mostly 3-5 cm. long, 1.3-2 cm. wide; bractlets small, subulate; heads 

small for the genus, 4-5 mm. long, closely sessile; involucral scales _ 

about 3 mm. long, 1 mm. wide, nearly smooth; corollas about 2.5 mm. 

long, glabrous; proper tube 1.3 mm. long; slightly enlarged throat 

about 0.9 mm. long; teeth deltoid, scarcely 0.4 mm. long; achenes (not 
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fully mature) 1.2 mm. long; pappus-bristles about 30, white.—Wil- 
loughbya dioscoreodes Rusby, Mem. Torr. Bot. Club, vi. 58 (1896). 
? Mikania cinnamomifolia Lingelsheim in Fedde, Rep. vii. 251 (1909); 
Buchtien, Contrib. Fl. Boliv. i. 190 (1910) 

mage ca Prov. Chapare: near the town of Cochabamba, Bang, n 
1256 (Gr., N. Y., U.S., Mo. renee Field Mus.); Espirito Santo, i in tropical 
region, alt. 750 m., Buchtien, ‘no. 2247 (Gr.). 

A Paz v. Lar : San Carlos near a alt. 750 m., Buchtien, 
nos. 1398, 1508 ines aad of M. cinnamomifoli 

_ No authentic material of M. cinnamomifolia has been available for 
examination. It is here provisionally and with some doubt referred 
to M. dioscoreoides since in all described features it bears a very close 
resemblance to this species. The slight differences of measurement, 
etc., are such as to have little significance. 

‘Ser. II. Racemosakz (see p. 30). 

Key To SPECIES. 

ck; leaves sraapetat coriaceous, scabrous upper 
so Here = be sought forms which, though having 
some cellate pone clearly belong to...... 1. M. psilostachya. 
a scales eter 4mm. long) nearly or cite glabrous; 

ves chartaceo-membranaceous, not scabrous above...... 3. M. decora. 

3. M.decora Poepp. Slender shrubby twiner, at first puberulent, 
soon nearly smooth; leaves ovate-oblong, acuminate, rounded at base; 
firmly vaeribiah gesotis: panicle large, — its ultimate divisions some- 

what irregularly racemiform.—Poepp. in Poepp. & Endl. Nov. Gen. 
ac Spec. iii. 53 (1845). Walloughbya Bangi Rusby, Mem. Torr. Club, 
ili. pt. 3, 53 (1893). For a more detailed description see p. 76 of 
this paper. 

any — Yungas, Bang, nos. 523 (Gr., N. Y., Philad., Field. Mus.), 639a 

Ser. III. Tuyrsicerak (see p. 32). 

Y To SPECIES 
a. Heads (or at least most of them) disti the led b. 

b. Leaves not angled at the sides et beedied 
c. Leaves pointed or Rare Firvtg but not cordate at base d. 

ad. Head loosely subracemose on ultimate branches of 
the panicle; leaves rounded at base 3. M. decora. ee 
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d. Heads in rather dense cymose glomerules, not in the 

e. Leaves sor ht pent —s reticulated — 
raised o e upper surface, és oc. bic see . M. eucosma. 

é. Leaves wae c-ovate ny lance-oblong; sae 
at eee ee ee sy eRe 5. M. baccharoidea. 

Fr ae (at least the mature cauline) cordate at base f. 
: 3 es appendages z base of petiole none or 

light and inconspicuous g. 
q. “hat Ft scales eck h Ee, glabrous to thinly 

h. Stem permanently invested in a thick densely 
matted woolly sheath; leaves canescent- 
peticeaun: “béneath ei.) see he ces M. lanuginosa. 

h. Stem tawny-villous to nearly glabrous; leaves 
canescent-sericeous neath...... « oe. Fawr g 

Invlucral seals herbaceous, tomentellous....... 8. usbyi. 

f. Petioles expanded at base into large stipule- = 
ON On OER eee, Oe . M. leucophylla. 

b. Leaves ovate or somewhat deltoid with a panes Fo 

angle or sharp lobe on a we! both sides of the deeply 

a to subtruncate 
. Leaves with a slightly sained. reticulation on both so 

etait Lctrest! thickish and rather firm.......... M. ferruginea. 

‘i — out conspicuous or elevated stinaiodsal 

valemealias or nearly so 
} Peta tath ot much exceeding the throat; leaves 

0 cm. or does in width) at maturity nearly 

smooth beneath OSS ais oe a ae . 9. M. punctata. 
* Cor rolla +h te i 1 

throat; leaves Mee em. ene) peas say oe 

tellous DONONEN So Oe ee se eters . M. Buchtienii, 

a. Heads sess 
eens one at base, ovate l. 
‘1. Petiole not a quarter as long as the blade.......... LE tn socio 

l. Petiole more oar half as long as the blade. . iG) ii, M. Haenkeana 

k. Leaves rounded o: at base 
m. pee: tanee-cotrie, feather-veined; stem sate boa 

rulent ores Vis 4 Sag eee hk a 12. M. longiacu 

m. Lara broadly ovate; stem soon glabrate...... 13. M. caption 

4. M. eucosma Robinson (p. 9). Slender, very smooth, 

slightly ligneous; leaves elliptical-ovate, acuminate to an obtuse tip, 

entire, slightly pointed at base, coriaceous, 5(—7)-ribbed essentially 

from the base, finely reticulated on both surfaces, 7-9 cm. long, half 

as wide; petiole slender, flexuous, about 2 cm. long; panicle terminal, 

3 dm. long, 1-1.5 dm. thick, rather open, leafy-bracted; bractlets 

ovate-lanceolate, 1.5 mm. long; heads 5-6 mm. long, short-pedicelled, 

in rather close cyme-like clusters; involucral scales oblong, obtuse, 

about 3.5 mm. long callous-thickened and slightly connate at the 

somewhat narrowed base; corollas about 3.5 mm. long; the proper 

tube 1 mm. long; throat subcylindric, 2 mm. long; teeth short; achenes 
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pale, 2.7 mm. long, slightly puberulent between the ribs; pappus- 
bristles about 50, whitish, perceptibly scabrid, not thickened at the 
tip.—M. Lindbergit Britton, Bull. Torr. Bot. Club, xix. 1 (1892), not 
Bak. 

v La Paz: Yungas, alt. 1830 m., Rusby, no. 1736 (N. Y., phot. and fragm 
beef 

M. baccharoidea Rusby. Climbing and much branched shrub, 
branches leafy, subterete, brownish, woody, with small white pith; 
their surface at first covered by a short spreading sordid puberulence; 
leaves ovate, 2.5-4.5(-8) cm. long, 1.5-2.5(-3.5) em. wide, entire or 
bearing one or two blunt teeth on each side, narrowed or subacuminate 
to a rounded apex, revolute at the margin, coriaceous, pinnately 5- 
nerved from near the obtusish base, glabrous and slightly lucid on 
both surfaces; first pair of lateral nerves small, submarginal, second 
pair prominent, leaving the midrib 3-5 mm. above the base; veinlets 

slightly impressed above, scarcely exserted beneath; petiole slender, 

3-7 mm. long; panicles t see a on the branches, pyramidal, very 

leafy, the divisions spreading-ascending, rather densely sordid-puberu- 
lent; heads about 6 mm. long, ssiipesaiie or most of them perceptibly 
pedicelled in rounded clusters; bractlets very small; involucral scales 
narrowly oblong, brownish, pituniahs, puberulent, about 2.5 mm. 
long; corollas white, 3 mm. long, glabrous; proper tube 1.3 mm. long; 
narrowly campanulate throat 1 mm. long; teeth triangular, 0.7 mm. 
long; ripe achenes blackish, 2.7 mm. long, gland-sprinkled between 
the ribs; pappus-bristles about 30, white, not noticeably thickened at 

tip.—Bull. N. Y. Bot. Gard. viii. 127 (1912). 

PT. NOT ASCERTAINED: Cargadira, alt. 2440 m., R. S. Williams, no. 
1004 (N. Y., phot. and fragm. Gr.). 

To this species may be doubtfully referred Bang’s no. 2884 (Gr., 
N. Y., Field Mus., Mo., U. S., Philad. ), immature material, reported 
by Eeusby. Bull. N. Y. Bot. Gard. iv. 381 (1907), as Willoughbya 
trinervis (H. & A.) Rusby, under the impression that it was identical 
with the southern Brazilian Mikania trinervis H. & A. The latter 
species, however, has larger, more elliptic-ovate, slightly thinner and 
more chartaceo-coriaceous leaves which are 5-nerved almost from the 
very base and which assume a different olive-brown shade in drying. 

Although these differences are not strong singly, they indicate in 
combination that the Bolivian and Brazilian plants are probably dis- 
tinct. On the other hand, Bang’s immature no. 2884 corresponds 
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closely with the Bolivian M. baccharoidea except in having slightly 
larger and smoother leaves. 

: . lanuginosa DC. A stoutish twiner notable for its thick 

dense white silky-woolly indument.—Prod. v. 201 (1836). Wel- 
loughbya lanuginosa (DC.) Rev. Gen. i. 372 (1891); Rusby, Bull. N. 
Y. Bot. Gard. iv. 381 (1907). For char., synon., ete., see p. 35 of 
present paper. 

N. wages Caupolican: Tumupasa, alt. 550 m., R. S. Williams, no, 551 

Dept Dees peace without locality, date, or number, Bang (N. Y.). 
{Venez., Colomb., Peru., Braz.] 

7. M. ferruginea Rusby. Vigorous twiner, 3-4 m. high, more or 
less woody; stem terete, after drying suleate-costulate, spreading 

tawny-villous to subsetose or in varying degree glabrate, yellowish- 
brown to deep purple; internodes 5-10 cm. long; leaves mostly long- 
ovate, acute to caudate-acuminate, quite entire to (at least the lower) 
sometimes coarsely dentate or occasionally bearing a single angle or 
short sharpish lobe on one or both sides, green and reticulate-veiny on 
both surfaces, 5-28 em. long, 3.8-20 em. wide, cordate by a shallow 
or a deeper and narrow or sometimes by an open and rounded sinus, 
pinnately 5-nerved, appressed tawny-villous on both surfaces, some- 
times quite glabrate above; petioles 1-2 cm. long, densely spreading- 
hirsute with tawny bristles; panicles terminal, 3 dm. long or more, 

half as thick, pubescent, leafy-bracted; bractlets stramineous, ovate- 

or lance-oblong; heads about 7 mm. long, sessile by 3’s or in varying 
degree raised singly on pedicels 1-3 mm. long; involucral scales oblong, 
pale or brownish-stramineous, striate, subacute at the often marces- 

cent tip, nearly smooth dorsally, 5-6 mm. long, 1.6 mm. wide; corollas 
white, glabrous; proper tube 1.5 mm. long; throat broadly campanu- 

late, of equal length; teeth deltoid, 0.8 mm. long; achenes 2.7 mm 

long, gray, nearly smooth, with lighter-colored angles, somewhat 

tapering toward the base, perceptibly constricted just below the 
pappus-bearing disk; pappus-bristles about 40, scabrid, scarcely 
thickened at tip.—Rusby ex Buchtien, Contrib. Fl. Boliv. i. 190 

(1910), where mentioned without char. or synon. but intended to apply 
to the same plant as Willoughbya ferruginea Rusby, Mem. Torr. Bot. 

Club, vi. (1896). W. hirsutissima Rusby, |. c. & Bull. N. Y. Bot. 
Gard: iv. 381 (1907), not Ktze. ? Mikania hirsutissima Buchtien, 
Contrib. Fl. Boliv. i. 190 (1910), not DC. 

La Paz: Proy. Larecaja: Guanai-Tipuanai, Bang, nos. 1331 (Gr., 

U.S., Mo., Philad., Field Mus.), 1419 (Gr., N. Y., Mo., Philad., Field Mia 



102 ROBINSON 

alt. 750 m., San Carlos, Buchtien, acc. to Buchtien, l. ce. Prov. Nor Yungas: 
apampa, Bang, no. 2326 (Gr., N. Y., U. S., Mo., Philad., Field Mus.); 

Coroico, Holway (Gr.); Hacienda ‘“ Anacuri,”” Holway (Gr.). 
SANTA Cruz: Prov. Chiquitos: Santa Cruz, Pearce (K.). 
WirtHovt Locauity: Bang, no. 2883 (Gr., U. S., Mo., K., Philad.). 

8. M. Rusbyi Robinson (see p. 18). Slightly lignescent twiner 
with solid terete densely fulvous-tomentose stems; internodes 7-12 
cm. long or more; leaves ovate, 11-17 cm. long, about half as broad, 
membranaceous or nearly so, gradually tapering to the tip, entire or 
inconspicuously cuspidate-denticulate, above green and finely pubes- 
cent, beneath densely fulvous-tomentose, cordate or (the upper merely 
rounded at base, pinnately 5-nerved; petiole 2-3 cm. long, tawny- 
tomentose; panicle 2.5-4 dm. long, 9-15 em. thick, leafy-bracted; 
bractlets small, lance-linear, the ultimate scarcely 2mm. long; heads 
1 cm. long, somewhat cymosely disposed; pedicels 1-5 mm. long; 
involucral scales obovate-elliptical, rounded at tip, 5 mm. long, 
2.5 mm. wide, tawny-tomentose; corollas 5-6 mm. long, slightly 
hairy; the proper tube 2 mm. long; throat campanulate, 3 mm. high; 
teeth triangular, 0.8 mm. long; achenes brown, 4 mm. long, smooth, 
tapering downward; pappus-bristles about 30, yellowish-white.—M. 
rufa Britton, Bull. Torr. Bot. Club, xix. 2 (1892), not Benth. 

b 
La Paz: Prov. Nor Yungas: Unduavi, alt. 2440 m. Rusby, no. 1737 

(N. Y., phot. and fragm. Gr.); Buchtien, alt. 3300 m., no. 3044 (N. Y.). 

9. M. punctata Klatt. Tall, weak-stemmed twiner; leaves oval 
to deltoid, caudate-acuminate, the cauline cordate by an open sinus 
and bearing at each side an acuminate spreading lobe.—Bull. Soe. 
Bot. Belg. xxxi. 195 (“ 1892.” [1893] ). M. boliviensis Lingelsheim in 
Fedde, Rep. vii. 251 (1909); Buchtien, Contrib. Fl. Boliv. 190 (1910); 
not Sch.-Bip. For further char. and synon. see p. 33 of this paper. 

Paz: Prov. Larecaja: San Carlos near Mapiri, alt. 750 m., Buchtien, 
La 

nos. 1553 (N. Y.), 71 (Gr., N. Y., Field Mus.) 
[Colomb., Venez., Cent.-Am., 8. Mex.] 

The Bolivian plant, described: as M. boliviensis by Lingelsheim, 
corresponds with the more northern material from Colombia and 
Central America even in exceedingly small details. The only point 
of difference thus far detected lies in the fact that while the more 
northern material has the heads mostly subsessile, they are in the 
Bolivian material borne on pedicels from 0.5-3 mm. long. It is well 
known that the distinction between subsessile and shortly pedicelled 
has little classificatory value. It is certainly far too slight to warrant 
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specific separation of plants which agree closely in all other observed 
details. 

10. M. Buchtienii Robinson (see p. 7). Rather slender, twin- 
ing, probably herbaceous; stem at first hexagonal and covered 
with a crisped tawny short tomentum, at length nearly terete, fistu- 
lous; leaves deltoid-hastate, acuminate, nearly entire, 5—6.5 cm. long, 

3.7-4.5 em. wide, submembranceous, 3(—5)-nerved from the sub- 
truncate or shallowly cordate base, above green and rusty tomen- 
tellous on the nerves, beneath gray-velvety; petiole 2-3 cm. long, 
slender, tawny-tomentellous; panicles terminal and lateral, 1.5-2.5 

dm. long, 1-1.6 dm. thick, leafy-bracted, rather loose, tawny- or 
rusty-tomentellous; pedicels 2-5 mm. long, bracteolate at summit; 
bracteoles lanceolate, acute, 2.5-3 mm. long; involucral scales oblong, 

obtuse or rounded at summit, ciliolate, nearly smooth dorsally, 

brownish, 4.5 mm. long, 0.8-1.6 mm. wide; corollas glabrous, slender; 

proper tube 3.5 mm. long, curved; throat almost none; teeth spreading, 

lanceolate, 1.5 mm. long; achenes glabrous, 2.8 mm. long, dark with 

lighter-colored angles; pappus-bristles about 40, scarcely roughened, 
slightly carneous, about 5 mm. long. 

La Paz: Proy. Nor Yungas: Polo-Polo, near Coroico, alt. 
os Buchtien, nos. 3935 (rTypn, N. Y. —: and fragm. Gr. J: id 3036 “(N. Y: 

pho 

11. M. Haenkeana DC. Subherbaceous slender twiner with 
long-petioled round-ovate deeply cordate membranaceous leaves and 

sessile densely crowded subspicately paniculate heads.—Prod. v. 196 
(1836). Willoughbya odorata Rusby, Bull. N. Y. Bot. Gard. iv. 381 
(1907), not, however, from character M. odorata Lehm. Hamb. 
Gartenz. v. 369 (1849), which (thought to be Mexican) was described 

as having pedicelled many-flowered heads, fistulose stem, and ecordate 

leaves. For further char. and synon. of M. Haenkeana see p. 81 of 

the present paper. 

La P Yun hae ok ae ces U. S., 
Mo. Pad, Told Mus eae anaetai — 

12. M. lo: ta Rusby. Stem subterete, densely fulvous- 

tomentellous; pith white; internodes 5-7 cm. long, attaining 6 mm. 

or more in diameter; leaves ovate-lanceolate, gradually attenuate to a 

sharp tip, slightly undulate or entire, about 12 em. long and 4 cm. 

wide, rounded at base, above glabrous, beneath grayish-tomentellous, 

reticulate-veiny, pinnately nerved; first pair of nerves leaving the 



104 ROBINSON 

midrib about 3 mm., the second about 7 mm., and the third (the most 
prominent) about 20-25 mm. above the base; petioles 1.5—2 cm. long, 

those of the same pair connected by a transverse ridge; panicles large, 
terminal, ovoid, 2-3.5 dm. high, 1.5—-2 dm. thick, leafy-bracted, with 

spreading-ascending opposite pedunculate conical-ovoid divisions; 
secondary bracts lance-linear, subpetiolate; heads (immature) sessile; 
bractlets suborbicular, 1.4 mm. in diameter; involucral scales broadly 
oblong or subobovate, about, 3 mm. long and half as wide, brownish- 
green, striatulate, smooth; corollas (very immature) apparently 
smooth and with teeth unusually long and narrow in proportion to the 
tube and throat.—Rusby in sched. pl. Bang. and ex Buchtien, Contrib. 
Fi. Boliv. i. 190 (1910), without char. or synon. but doubtless referring 
to Willoughbya longiacuminata Rusby, Mem. Torr. Bot. Club, vi. 59 
(1896), where described. 

La Paz: Prov. Larecaja: Mapiri, Bang, no. 1504 (Gr., N. Y., Mo., Philad. 
Field hea): Charopampa, alt. 750 m. , according to Buchtien, le 

13. M. platyphylla DC. Climbing shrub (Poeppig), obscurely 
puberulent on inflorescence and petioles, otherwise glabrous; leaves 

ovate-oblong, rhombic-ovate, or suborbicular, acuminate; heads 

sessile in panicled spiciform glomerules.—Prod. v. 195 (1836). AM. 
Hookeriana DC. 1. c. ? Britton, Bull. Torr. Bot. Club, xix. 2 (1892). 
For further char, and synon. see p. 83 of the present paper. 

gh Task Prov. Larecaja: alt. 1525 m., Mapiri, Rusby, no. 1738 (N. Y., 
pho 
fale Brit. Guian.?] 

M. Hookeriana DC. of British Guiana is a very closely related if not 
actually identical plant, sharing all the more important characters of 
this species. Proof of their full identity must await more copious 
material. 

Ser. TV. Corymposak (see p. 39). 

Key To Species. 

gig: annie appendages large, coreg wr mate b. 
say paras Aarask wpb inlorsnenot DIRDEOME by jes 5s 14, M. leucophylla. 

. M. Fiebrigiz. 
a. Stipuliform oo. none oaks sometimes slightly, 

broadened at base and often connected by a transverse 
Ti c. 

© Tenoee: SS foliomle eee 16. M. trifolia. 
. Leaves simple d. 
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d. Erect perennial herb; leaves — subsessile, ...17. M. officinalis. 
ioled e 

somewhat cuneately decurrent on the petiole/f. 

pound co Sg. 
g- Lower surface of leaf smoothish or merely 

papillose or puberulent, not conspicuously 

OUCUIAEOG ot ch cee acceanas Spetes ver 19. M. guaco. 

g. Lower surface of leaf densely grayish-tomentose 

and reticulate-veiny..........+-+++++2+05 20. M. speciosa. 

e. Leaf-blade rounded, subtruncate or cordate at base, 

i. Angles rib-like, not winged..........+-+++- 21. M. cordifolia. 

i. Angles subherbaceous, like exceedingly narrow 

WHEE sc PUSS pd Ee ten ls ee ea 22. M. microptera. 

h. Branches subterete, several-many-ribbed J. 

j. Flaceid as if somewhat hydrophytic, entirely 

glabrous; leaves lanceolate from a roun 

base, caudate-acuminate.......---------++ 23. M. flaccida. 

j. Mesophytic and more or less pubescent; leaves 

deltoid or ovate, cordate or hastate k. 

k. Heads (when mature) fully 12 mm. long. . . .24. M. longiflora. 

k. Heads 4-8 mm. long /. 
l. Corolla-teeth deltoid, distinctly shorter 

han the turbinate-campanulate throat; 

inflorescence often glomerate-corymbose 

but when expanded and loose having the 

terminal cymes much excee by the 

the central "portion somewhat racemi- 

form, not surpassed by the lateral; its 

bracts herbaceous, conspicuous... ... 26. M. Schultzir. 

14. M. leucophylla (Rusby) Robinson. Vigorous but rather 

slender twiner; stem slightly lignescent (base not seen), terete, gla- 

brous and somewhat glaucous, fistulose; internodes 6-14 cm. long; 

leaves ovate, caudate-attenuate, undulate and narrowly revolute on 

the edge, deeply cordate by a narrow sinus, 5(-7)-nerved from the 

base, 9-13 em. long, 5-7 cm. wide, above green and glabrous, beneath 

pale, finely reticulated, the veinlets minutely shaggy with a white 

scurfiness; petioles 3-5 cm. long, flexuous, expanded at base into brown 

ovate subconnate appendages (1.5 cm. in breadth); corymbs lateral 

and terminal, long-stalked, divaricately branched, glabrous; heads 
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about 15 mm. long, mostly nodding on short slender smooth curved 
pedicels; bractlets spathulate-linear, about 1.5 mm. long; involucral 
scales narrowly oblong, about 8 mm. in length, thickened and slightly 
gibbous at base, smooth except at the obtuse hirtellous tip; corollas 
glabrous; proper tube slender, 2 mm. long, dark-brown (in dried 
state); throat relatively large, campanulate, 3 mm. long, yellow (after 
drying); teeth broadly deltoid, 0.6 mm. long; achenes slender, brown, 
glabrous, 6 mm. long; pappus-bristles very numerous, more than 100, 
with a slight reddish tinge, delicately capillary, not thickened at tip.— 
Proce. Am. Acad. xlvii. 196 (1911). Wéilloughbya leucophylla Rusby, 
Bull. N. Y. Bot. Gard. iv. 382 (1907). . 

Bouivia WITHOUT Locatity: Bang, no. 2241 (Gr., N. Y., U. S., Mo., 
Philad., Field Mus.). 

A beautifully distinct species. 

15. M. Fiebrigii Hieron. Twining, said to be shrubby; stems 
terete, at first covered with a pale and slightly glandular pubescence, 
soon glabrate, in dried state multicostulate, 7-9 mm. in diameter, 
fistulose; leaves ovate, acuminate, incisely dentate (teeth radially 
spreading, 1-5 mm. high and wide), deeply cordate with an open 
sinus, 3(—5)-nerved from an acuminate junction with the petiole, 
membranaceous, green above, slightly paler beneath, obscurely 
hirtellous on both surfaces, 9-15 cm. long, 7-10 cm. wide; petioles 3-6 
cm. long, slender to the stem, their bases connected by spreading 
transverse lunate sharply dentate herbaceous stipuliform appendages 
(1 cm. in radius); inflorescence pubescent, repeatedly divided, the 
ultimate corymbs 3-7 em. wide, convex, rather dense; pedicels 1-3 
mm. long; bractlets linear; heads 10-12 mm. long; involucral scales 
about 7 mm. long, oblong, thickened and slightly gibbous at base, 
hirtellous toward the tip; corollas pale yellowish (after drying), 
about 6 mm. long; proper tube 2.3 mm. long; throat distinctly en- 
larged, turbinate-campanulate, 2 mm. long; teeth ovate-lanceolate, 
1.8 mm. long; achenes nearly black, about 5.5 mm. long, subterete, 
the angles represented by thin pale ribs; pappus-bristles about 60, 
with slight yellowish or carneous cast, scarcely at all thickened to- 
ward the summit.—Hieron. in Engl. Bot. Jahrb. xl. 390 (1998). M. 
saltensis, var. stipulata Hieron. in herb., a name abandoned before 
publication by its author, but found on a label and needlessly added 
to the burden of published synonymy by Muschler in Engl. Bot. 
Jahrb. 1. Beibl. no. 111, p. 77 (1913). 
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Tarisa: Pinos near the city of Tarija, and near Chiquiaca, alt. 1000-2000 

m., Fiebrig, no. 3132 (Gr.). 

16. M. trifolia Sch.-Bip. Slender subherbaceous twiner; stem 

rusty-puberulent, 3-5 mm. thick; leaves palmately 3-foliolate, 1.6-7 

cm. in diameter; leaflets cuneate at base, usually lobed (the lateral 

cleft nearly to the base, rendering the leaves almost 5-foliolate), mem- 

branaceous, green above, paler and punctate beneath; petioles 1.5-3 

em. long, often connected at base by obscure corky lobulate ridges; 

corymbs rounded, pedunculate, rather dense, 3-5 cm. wide, united 

to form a terminal leafy-bracted compound inflorescence; pedicels 

1-2.5 mm. long; heads about 8 mm. long; involucral scales oblong, 

acutish, green, puberulent, 7 mm. long, 2 mm. wide, striate; corollas 

white (Bang), with almost no throat, the proper tube 2.8 mm. long, 

slender, granulate; the widely spreading teeth linear-oblong, about 1.6 

mm. long; achenes dark, granulated on the faces, 3.2 mm. long; 

pappus-bristles about 55, nearly white.—Bull. Soc. Bot. Fr. xii. 82 

(1865), & Linnaea, xxxiv. 535 (1865-66), without descrip. Willough- 

bya trifolia Rusby, Bull. N. Y. Bot. Gard. iv. 382 (1907), where first 

described. 

A Paz: Prov. Larecaja: in woods of the temperate region, Queliguaya, 

near Sorata, alt. 2 3000 m., Mandon, no. 266 (Gr., N. Y.). Prov. Nor 

Yungas: forest mould, Coroico, Bang, no. 2426 (Gr., N. Y., Mo., Philad.). 

17. M. officinalis Mart. Erect herbaceous perennial; stems 

commonly two or more from the same lignescent caudex, subterete 

to suleate-angulate, 4-8 dm. high, simple and leafy up to the corym- 

bosely branched compound flattish inflorescence; internodes mostly 

2-3 cm. long; leaves deltoid, 1.5-6 cm. long and wide, acute, coarsely 

few-toothed at the sides, entire toward the abruptly narrowed base, 

5(-7)-nerved, thin and submembranaceous to firmly coriaceous and 

veiny, pale green, glabrous or (toward the margin) strigillose; petiole 

flattish, at most 3-4 mm. long; corymbs 3-18 em. in diameter, pubes- 

cent; bracts small, lance-linear, acute; pedicels very unequal, 0-3 mm. 

long; heads 9-10 mm. long; bractlets borne at summit of the pedicel, 

lanceolate, about 4 mm. long; involucral scales lance-oblong, acute, 7 

mm. long, scabrid, brownish-stramineous; corollas 5 mm. long; 
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viii. t. 71 (1827). M. brachypoda DC. Prod. v. 201 (1836). Cato- 
phyllum tropaeolifolium Pohl ex Bak. in Mart. Fl. Bras. vi. pt. 2, 222 

876). C. deltoidewm Pohl ex Bak. |. c. Eupatorium officinale 
(Mart.) Baill. Dict. ii. 748 (1886). Wéllowghbya officinalis (Mart.) 
Ktze. ot Gen. i. 372 (1891); Rusby, Mem. Torr. Bot. Club, ii. pt. 
3, ne 93). 

A Paz: Prov. oe Bang, no. 252 (Gr., a. Y., Mo., Philad., gree 
ori: Prov. Caupolican: Tumupasa, alt. 550 R. 8S. Williams, no. 
ai & saape: near rAnote; “alt 1677 m., R.S. Williams, no. 133 (N. Y.). 

18. M. rubella Lingelsheim. Twining shrub, 3-4 m. high, gla- 
brous up to the puberulent inflorescence, darkening in drying; stem 
terete, purplish; internodes 5~17 cm. long; leaves broadly ovate- 
oblong, acuminate at each end, 7-10 cm. long, 4.5-6 cm. wide, entire, 

submembranaceous, pinnately veined, glabrous on both sides, slightly 
paler beneath; chief veins on upper surface running in slightly sunken 
channels, somewhat prominent beneath; petioles 1 cm. or more in 

length, their bases connected by a slight transverse ridge; branches 
of the inflorescence divaricate, 5-8 cm. long, naked nearly to the small 
dense corymbs (1.5-4.5 em. in diameter) at their tips; bractlets 
linear-lanceolate, 2-3 mm. long; involucral scales oblong, dark-brown, 
rounded at tip, 5 mm. long, 1.2 mm. wide, ciliolate, slightly thickened 
at base, dorsally ochraceous-puberulent or -tomentellous; corollas 

5-6 mm. long, glabrous, slender; proper tube 2 mm. long, gradually 
expanded into the subcylindric throat (3 mm. long); teeth deltoid, 
acute, 0.5 mm. long; achenes (still very immature) 2 mm. long; 
pappus-bristles about 57, salmon-red.—Lingelsheim in Fedde, Rep. 
vii. 250 lie) oc Contrib. Fl. Boliv. i..190 (1910 

La Paz: Prov. Lare : in woods of the tropical region at San Carlos near 
Mapiri, alt. 750 m. af 0 no. 1552 (N. Y., phot. and fragm. Gr.). 

19. M. guaco H. & B. Stout twiner with large broadly ovate 

acuminate often scabrid leaves rounded at base then narrowed to 
cuneately winged petioles; heads chiefly sessile by 3’s in rounded 
corymbs.—PI. Aeq. ii. 84, t. 105 (1809). M. amara, var. Guaco (H. 
& B.) Bak. in Mart. FI. Bras. vi. pt. 2, 237, t. 66 (1876); Britton, Bull. 
Torr. Bot. Club, xix. 2 (1892). Walloughbya guaco (H. & B.) Ktze 
Rev. Gen. i. 372 (1891). W. parviflora, @. guaco (H. & B.) Ktze. 
l. ¢., iti. 184 (1898). For fuller descrip. see p. 46 of present paper. 

SanTA ch Prov. Sara: Yapacani, Kuntze (N. Y.). 
aR: Junction of the Rivers Beni beg Madre de Dios, Rusby, NN 

no. 1650 (Gr N.Y., U.S., Mo., Philad., Field M 
(Braz Pee (ace. "to Bak. x Colombia, Cent. Am.] 
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20. M. speciosa DC. Somewhat shrubby twiner; leaves shaped 

as in the preceding but densely gray-tomentose and reticulate-veiny 
beneath; heads similarly sessile by 3’s in dense rounded corymbs.— 
Prod. v. 196 (1836). Walloughbya Hieronymi Rusby, Bull. N. Y. 
Bot. Gard. iv. 383 (1907). For further char. see p. 88 of the present 

paper. 

La Paz: Prov. Nor Yungas: in wet clay soil, a “climber, on the ground, 
haba bluish-green,”’ Bang, no. 2169 (Gr., N. Y., U. S., Mo., Philad., Field 

{Peru.] 

21. M. cordifolia (L. f.) Willd. Slender herbaceous or soft-woody 

twiner; stems and particularly branches hexagonal, the angles rib- 

like; leaves ovate, acuminate, cordate, slender-petioled.—Sp. PI. iii. 

1746 (1804); Britton, Bull. Torr. Bot. Club, xix. 1 (1892) in part. 

Cacalia cordifolia L. £. Suppl. 351 (1781). Willoughbya cordifolia 

(L. f.) Ktze. Rev. Gen. i. 372 (1891). M. scandens Britton, Bull. 

Torr. Bot. Club, xix. 1 (1892), in part (as to no. 1644), not Willd. 

La Paz: Prov. Larecaja: Guanai, alt. 610 m., Rusby, nos. 1644 (Gr., N. x4, 

U. S., K., Field Mus., 1649 (Gr., N. Y., U. 8., Field Mus.) ; between Mapiri 

and Tipuani, Bang, no. 1497 (Gr., N. Y., U.S., Mo., Field Mus.). 

{Widely distrib. in trop. and subtrop. Am.] 

22. M.microptera DC. A weak rather slender twiner; stem and 

branches hexagonal, the angles with exceedingly narrow (at times 

obsolescent) subherbaceous ridge-like wings; leaves deltoid-ovate, 

cordate and tending to be hastate; heads about 7 mm. long, pedicel- 

late; florets white.—Prod. v. 196 (1836). M. scandens Britton, Bull. 

Torr. Bot. Club, xix. 1 (1892), as to pl. no. 1645, not Willd. For more 

detailed char. see p. 92 of this paper. 

La Paz: Prov. Yungas (alt. 1830 m. ace. to Britton, |. c.), Rusby, no. 1645 

(Gr., N. Y., U.S., K., Field Mus.). 
[Braz., Peru.] 

23. M. flaccida Robinson (see p. 9). Slender, weak, flaccid 

as if somewhat hydrophytic, probably reclining or drooping, with 

slight tendency to climb; obscurely strigillose on the stem about the 

nodes, in the inflorescence, and on the lower surface of the leaves, 

otherwise glabrous; stems subterete, sulcate-costulate, about 3 mm. 

in diameter, herbaceous; internodes 8-12 cm. long; branches flagelli- 

form, flexuous, much elongated, | mm. or less in diameter; leaves 

(cauline) lanceolate, caudate-acuminate, undulate to entire, rounded 

at base, 6-8 em. long, 1.7-2.6 em. wide, thin-membranaceous, slightly 



110 ROBINSON 

translucent, green on both surfaces, 3(—7)-nerved from near the base; 
petiole slender, about 17 mm. long; rameal leaves lanceolate, much 
reduced, 1-2 cm. long, 2-7 mm. wide; inflorescences axillary, re- 
peatedly trichotomous, leafy-bracted, 6-8 cm. in diameter; peduncles 
about 7 cm. long, compressed; bracts lanceolate, 1—-1.5 em. long; 

bractlets similar, often exceeding the heads; pedicels angulate, 1-2 
-mm. long; heads about 8.5 mm. in height; involucral scales oblong, 
acute, thin, green, striatulate, 8 mm. long, 1.7 mm. wide; corollas 

(immature) 4 mm. long, glabrous; proper tube 1.5 mm. long, throat 
scarcely 1 mm. long, teeth lance-oblong, 1.5 mm. long; achenes (im- 
mature) slender, smooth, about 4 mm. long, tapering at base; pappus- 
bristles about 32, slightly scabrid, sordid-carneous. 

La Paz: Prov. Nor Yungas: Polo-Polo near Coroico, alt. 1100 m., Oct. and 
Nov. 1912, Dr. O. Buchtien, no. 3951 (N. Y., phot. Gr ». 

A plant of rather striking habit, with elongated runner-like 
branches, and flaccid texture suggesting dripping ledges as possible 
habitat, about which unfortunately there are no field notes. 

24. M. longiflora (Rusby) Robinson. Vigorous lignescent 

twiner, 3-4 m. high; stems terete, 6 mm. or more in diameter, tawny- 
tomentellous, striate after drying, somewhat fistulose or with spongy 
pith; leaves broadly ovate, acute, inconspicuously glandular-denticu- 
late (teeth scarcely 0.2 mm. high, about 7 mm. apart), above dull 
green and puberulent, beneath much paler, grayish-green, tawny- 
tomentellous, 3(—7)-nerved from the deeply cordate base, 12-18 cm. 
long, 9-11 cm. wide; petioles subterete, 5-6 cm. long, tawny-tomen- 
tellous; peduncles 4-12 em. long; corymbs convex, disposed in a large 
terminal leafy-bracted panicle; heads about about 14 mm. long, often 
nodding on short curved pedicels; bractlets herbaceous, lanceolate, 
acute, about 4 mm. long, ciliolate, borne at the summit of the pedicel; 
involucral scales lance-oblong, acute, substramineous, puberulent, 
callose at the base, 7-8 mm. long; corollas white, glabrous; proper 
tube slender, 4 mm. long; throat distinctly enlarged, subcylindric, 
3 mm. high; teeth deltoid-lanceolate, acute, 2 mm. long, recurved; 
achenes glabrous, 4 mm. long (still very immature); pappus-bristles 
about 110, pale; carneous, finely capillary, not thickened upward.— 
Proc. Am. Acad. xlvii. 196 (1911). eae longiflora Rusby, 
Bull. N. Y. Bot. Gard. iv. 382 (1907). 
La Paz ar 

Coroico Fok Se no wee (Gr. oN. Y, x. A te mould angers pee 
situstiona algo w t Coripata, Bang, no. 3297 (Gr., N. Y., Mo., Philad., Field 
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25. M. micrantha HBK. Weak twiner, herbaceous or nearly so; 

stem subterete though finely several-ribbed; leaves membranaceous, 

ovate-deltoid to -oblong, acuminate, often undulate, sagittate or 

usually somewhat hastate, with a deep open basal sinus; heads small 

for the genus, in numerous chiefly lateral pedunculate compound 

open or compact and rounded corymbs.—Noy., Gen. et Spec. iv. 134 

(1820); Sch.-Bip. Bull. Soc. Bot. Fr. xii. 82 (1865). M. micrantha, 

var. Sch.-Bip. Linnaea, xxxiv. 536 (1865-66). M. scandens Britton, 

Bull. Torr. Bot. Club, xix. 1 (1892), in part (as to no. 1647), not Willd. 

M. cordifolia Britton, 1. ¢., in part (as to no. 1648), not Willd. 

Willoughby s micrantha (HBK.) Rusby, Mem. Torr. Bot. Club, 

iv. 211 (1895). W. scandens Rusby, Bull. N. Y. Bot. Gard. iv. 381 

(1907), not M. scandens (L.) Willd. W. cordifolia Rusby, Mem. Torr. 

Club, iii. pt. 3, 53 (1893); Rusby, Bull N. Y. Bot. Gard. iv. 381 (1907), 

in part (as to no. 2880), not M. cordifolia (L. f.) Willd. M. sinuata 

Rusby, I. c. viii. 127 (1912). 

., K., Field Mus.). Prov. Caupolican: Apolo, alt. 1464 m., R. 8S. 

Williams, no. 172 (N. Y.). Prov. Soe ape near La Paz, alt. 3050 m 

Rusby 1648 (Gr., N.Y., U.S., K., Fie 

oats C Cruz: Prov. Sara: Buena Vista, as "500 m., Steinbach, no. 5068 

TARISA (2): Chiquiaca, alt. 1000 m., Fiebrig, no. 2685 (Gr.). 

Dept. Not cLear: San Juan, alt. 975 m., R. S. Williams, no. 207 (N. Y.); 

Bee oclity, Bang, no. 2880 (Gr Mo. ae: s. N. Y. where eer) bg Rusby 

label and stated to e from Reis, "Bolivia); Bang, no. 2882 (Gr., U.S) 

[Widely distrib, in trop and subtrop. Am.] 

Forma. «a. typica Robinson (see p. 42). Inflorescence open- 

corymbose, the gone sesaieicis often clearly cymose.—Lit., 

synon., and exsice. as a 
Forma. 8. congesta (DC) Robinson (see p. 43). Inflores- 

cence denser, the heads scarcely pedicelled, packed in rounded glo- 

merule-like corymbs.—M. congesta DC. Prod. v. 197 (1836). M. 

a Britton, Bull. Torr. Bot. Club, xix. 1 (1892) in part (as to 

0. 1646). Willoughbya scandens, var. congesta (DC.) Ktze., Rev. 

Gin. iii. 184 (1898). 

Kuntze (N. Y., U. 8.)- 

ah shigesgrer no Sara: Vanes et Ben
t ‘a Madre Dios, Rusby, 

646 (Gr., N. Y., U.S., K., Field Mus.). 

norWidely distrib. in trop ‘and subtrop. Am.]
 

26. M. Schultzii Robinson (see p. 19). Twining to 3 m., 
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scarcely lignescent; stem terete, sulcate-costulate (after drying), 
brown, at first more or less tawny-tomentose especially about the 
nodes, in maturity often subglabrate, becoming 5 mm. or more in 
diameter; internodes 3-17 cm. long; leaves ovate, acuminate, coarsely 

crenate-serrate (teeth sometimes 4-5 mm. high and 7-10 mm. wide 
at base), cordate, membranaceous, green and puberulent on both 

surfaces, 4-12 em. long, 3-6 em. wide, 3(—5)-nerved from the base; 
petiole 2-3 cm. long, slender, fulvous-tomentellous; corymbs convex, 
together forming an at length flattish-topped compound inflorescence, 
the central axis being somewhat racemiform and more conspicuously 
bracteate than the lateral; lowest bracts leaflike, the succeeding ones 
much reduced, lance-subulate; pedicels filiform, 3-10 mm. long; in 

volucral scales oblong, rounded at tip, 5 mm. long, the outer pair 

dorsally rounded and sordid-tomentellous, the ane slightly carinate 
and pubescent along the midnerve; corollas about 4 mm. long; the 
proper tube slender, 2 mm. long, beset with sessile glands; throat 
campanulate, about 0.9 mm. high; teeth lanceolate, about 1.3 mm. 
long, acutish, granulated dorsally; achenes dark-brown, smooth, 
tapering downward, 1.8 mm. long; pappus-bristles about 40, slightly 
thickened upward, dull white, becoming carneous in age.—. 
boliviensis Sch.-Bip. Bull. Soc. Bot. Fr. xii. 82 (1865), without char., 
& Linnaea, xxxiv. 535 (1865-66), also without char., not Lingelsheim. 
Willoughbya scandens a form “near var. barbinervia’”’ Rusby, Mem. 

Torr. Bot. Club, vi. 58 Sates 

region Latioaeh HE tk vat Chilieca, near Sor alt. 3900-3400 1 m., 
Mandon, no. 265 (TPE, Gr., N. ge Prov. No iaaane: in thickets, Unduavi, 
It. 3300 m., Buchtien, no. 198 (N. Y 
CocHaBaMBA: Prov. Chapare: Espirito Santo, Bang, no. 1267 (Gr., N. Y., 

U.S8., Field Mus., Philad., Mo.). 

Nearly related to, but pretty certainly distinct from, M. micrantha 
HBK., a fact long ago noticed by Schultz-Bipontinus. 

Ser. V. Groposak (see p. 49). 

Kry To SpeEcti&s. 

Teeth of the corolla a f a equalling the throat; 
leav ves mem MOOS Se oS 27. M. desmocephala. 
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27. M. desmocephala Robinson (see p. 7). Probably a. tall 
twiner; stem subterete but (after drying) sulcate-pluricostate, dark 
purple, minutely scurfy or granulated, lignescent, fistulose, becoming 
5 mm. or more in diameter; internodes 5-21 cm. long; leaves ovate- 
oblong, caudate-acuminate, entire, narrowly revolute on the edge, 

rounded at base, 10-15 em. long, half as wide, membranaceous, gla- 

brous on both surfaces, paler beneath, pinnately 5-nerved from near 

the base; petioles 2-4.5 cm. long; terminal panicle very large, com- 

pound, pyramidal, with opposite spreading branches; these again 

branched a second, third, or even fourth time; heads about 8 mm. 

long, sessile in dense subglobose glomerules (2 em. in diameter); 

bractlets ovate, obtuse, about 2 mm. long, grayish-puberulent; in- 

volucral scales oblong, rounded at tip greenish- or brownish-stramin- 

eous, pulverulent-puberulent dorsally, finely striate; corollas 4-5 mm. 

long; the proper tube slender and definite, 2 mm. long; throat narrowly 

campanulate, 1.2 mm. high; teeth lance-oblong, 1.2 mm. long, 

obscurely granulated dorsally toward the at length recurved tip; 

achenes dark-brown, about 3.3 mm. long, slightly granulated on the 

— the ribs of lighter color; pippus baton about 25, not thickened 

pward, nearly smooth, in age carneous-subfulvous.—M. ang gularis 

ina Bull. Torr. Bot. Club, xix. 1 (1892), not H. & B 

La Paz: “near Yungas”’ li. e. within or near t f the — 

of this name}, alt. 1220 m., Rusby, no. 1740 nN A mere and fragm. 

28. M. Williamsii Robinson (see p. 19). In habit and many de- 

tails closely simulating the preceding species, but differing in the 

following points: leaves of firm almost leathery texture; panicle 

(grayish-tomentellous) more divaricately branched, the glomerules 

somewhat larger (about 2.5 em. in diameter) ; corollas with the proper 

tube (about 1.8 mm. long) gradually passing into a subfusiform throat 

(2.2 mm. long), the teeth of the limb being relatively short, scarcely 

over 0.5 mm. in length; achenes about 2.7 mm. long; pappus-bristles 

about 35, perceptibly thickened toward the tip. 

La Paz: Prov. Caupolican: Charopampa, alt. 488 m., &. S. Walliams, no. 

696 (N. Y., phot. and fragm. Gr.). 

EXCLUDED, TRANSFERRED, AND DOUBTFUL SPECIES. 

amara, var Guaco (H. & B.) Bak. in Mart. Fl. Bras. vi. pt. 2 

237 7s = M. euaco H. & B. 
M. angularis Britton, Bull. Torr. Bot. Club, xix. 1 (1892), not H. 

& B. = M. pesmocepHata Robinson (see above). 
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M. BanisTERIAE DC. This species of the Upper Amazon has been 
reported in Bolivia by Buchtien, Contrib. Fl. Boliv. i. 190 (1910), 
but error is suspected. 

M. boliviensis Lingelsheim in Fedde, Rep. vii. 251 (1909); Buch- 
tien, Contrib. Fl. Boliv. i. 190 (1901), not Sch.-Bip. = M. puncTATA 
Klatt (see p. 102). 

M. boliviensis Sch.-Bip. Bull. Soc. Bot. Fr. xii. 82 (1865), & Linnaea, 
xxxiv. 535 (1865-66), not Lingelsheim = M. Scuuttzi Robinson 
(see p. 112). 

M. cinnamomifolia Lingelsheim in Fedde, Rep. vii. 251 (1909), 
known to the writer from character only, differs in no significant 
described feature from M. pioscorEomes (Rusby) Robinson, with 
which it may well prove identical (see p. 98). 

M. congesta DC. Prod. v. 197 (1836) = M. micrantHa HBK., 
forma concEsta (DC.) Robinson (see p. 111). 

M. cordifolia Britton, Bull. Torr. Bot. Club, xix. 1 (1892) = in part 
M. corpirouia (L.) Willd., in part M. micranrua HBK. (see 
pages 109 and 111). 

M. Cumingii Sch.-Bip. Bull. Soc. Bot. Fr. xii. 82 (1865), & Linnaea, 
xxxix. 535 (1865-66) = OpHryosporus Cuminat (Sch.-Bip.) Benth. 
ex Bak. in Mart. FI. Bras. vi. pt. 2, 188 (1876); Robinson, Proc. Am. 
Acad. xlii. 25 (1906). 

M. nasrata (L.) Willd. Sp. Pl. iii. 1742 (1804). This plant, 
hitherto known only from Cuba and Jamaica, has been reported by 
Buchtien, Contrib. Fl. Boliv. i. 190 (1910), as collected by himself at 
San Carlos, Bolivia. The material on which this record was based 

has not been seen by the writer. On phytogeographic grounds it is 
highly improbable that a plant of the Antilles should turn up in the 
Andes of Bolivia. It seems pretty certain therefore that this re 
cord rests on some mistake of identification or clerical error. 

M. hirsutissima Buchtien, Contrib. Fl. Boliv. i. 190 (1910), is 
presumably the same as Willoughbya hirsutissima Rusby, not Ktze., 
0 if so appears inseparable from M. rerruGinea Rusby (see p.- 

M. Lindbergit Britton, Bull. Torr. Bot. Club, xix. 1 (1892) = M. Ev- 
cosMA Robinson (see p. 100). : 

- Mandonii var. Sch.-Bip. Bull. Soc. Bot. Fr. xii. 82 (1865), & 
M. Mandonii Sch.-Bip. Linnaea, xxxiv. 536 (1865-66) = OpHRyo- 
SPORUS PIQUERIOIDES (DC.) Benth. ex Bak. in Mart. Fl. Bras. vi. pt. 
2, 188 (1876); Robinson, Proc. Am. Acad. xlii. 23 (1906). 

M. rufa Britton, Bull. Torr. Bot. Club, xix. 2 (1892), not Benth. 
= M. Russyt Robinson (see p. 102). 
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M. scandens Britton, Bull. Torr. Bot. Club, xix. 1 (1892), not (L.) 

Willd. = in part M. corprroxta (L. f.) Willd. (see p. 109), in part 

M. micrantoa HBK. (see p. 111), in part M. micranrua, forma 

conGEsta (DC.) Robinson (see p. 111), and in part M. MICROPTERA 

DC. (see p. 109). 
M. sinuata Rusby, Bull. N. Y. Bot. Gard. viii. 127 (1912) = M. 

MICRAN THA HBK. (see p. 111). 
Willoughbya Bangii Rusby, Mem. Torr. Bot. Club, ti. pt. 3, 53 

(1893) = M. pecora Poepp. (see p. 

W. cordifolia (L.) Ktze. Rev. Gen. i. 372 (1891); Rusby, Mem. 

Torr. Bot. Club, vi. 58 (1896) = M. ocecue (L. £.) Willd. (see 

p. 109). 
W. cordifolia —_ Bull. N. Y. Bot. Gard. vi. 381 (1907), in part 

(as to no. 2880) = M. micranrHa HBK. (see p. 111). 

W. Hieronymi aes Bull. N. Y. Bot. Gard. iv. 383 (1907) = M. 

spEciosa DC. (see p. 109). 
W. hirsutissima Rusby, Mem. Torr. Bot. Club, vi. 581 (1896), & 

Bull. N. Y. Bot. Gard. iv. 381 (1907), not Ktze. = M. FERRUGINEA 

Rusby (see p. 101). 
W. leucophylla Rusby, Bull. N. Y. Bot. Gard. iv. 382 (1907) = 

LEUCOPHYLLA (Rusby) Robinson (see p. 106). 

W. longiacuminata Rusby, Bull. Torr. Bot. Club, vi. 59 (1896) 

= M. tonaracumrnata Rusby (see p. 104). 

W. longiflora Rusby, Bull. N. Y. a Gard. iv. 382 (1907) = M. 

LONGIFLORA (Rusby) Robinson (see p. 110). 

W. micrantha (HBK.) Rusby, Mem. ae Bot. Club, iv. 211 (1895) 

= M. micrantoa HBK. (see p. 111). 
W. odorata Rusby, Bull. N. Y. Bot. eg: iv. 381 (1907), not 

(Lehm.) Ktze. = M. Haenxeana DC. (see p. 103). 

W. scandens Rusby, Bull. N. Y. Bot. ee iv. 381 (1907) = 

MICRANTHA HBK. (see p. 111). 

W. scandens a form “near var. barbinervia” Rusby, Mem. Torr. 

Bot. Club, vi. 58 (1896) = M. Scuvutrzn Robinson (see p. 112). 

W. irifolia Rusby, Bull. N. Y. Bot. Gard. iv. 382 (1907) = 

TRIFOLIA Sch.-Bip. (see p. 107). 

W. trinervis Rusby, Bull. N. Y. Bot. Gard. iy. 381 (1907), not M. 

trinervis H. & A., is immature and doubtfully referred to M. BAc- 

CHAROIDEA ids (see p. 100). 
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CHILE. 

Mikania is a genus largely of tropical and subtropical mesophytes. 
It is by no means surprising therefore that the group is scarcely re- 
presented in Chile. Indeed, the genus does not appear in Gay’s 
fairly extended and detailed Flora Chilena (1845-52) and it was not 
until 1894 that Philippi, Ann. Univ. Chil. Ixxxvii. 330, definitely re- 
corded a single species from the country. This was described as new, 
under the name of M. araucana. It is a delicate herbaceous twiner 
of § Corymbosae. It has small membranaceous deltoid-hastate leaves, 
congested corymbs, very small heads, and pubescent rather blunt or 
shortly pointed involucral scales. The species was originally found in 
what is now the Province of Cautin in Central Chile, but Reiche, FI. 
Chil. iv. 267 (1901) includes with it a plant, from the Province of 
O’ Higgins 500-600 km. further north, having somewhat more coarse- 
ly toothed leaves. 

A similar, if not identical plant was early collected by Poeppig in 
the intermediate Province of Talca. ‘This was distributed under the 
number IT. 106 (59), and was given the manuscript name M. humilis 
Kunze. See Hieronymus in Engl. Bot. Jahrb. xxii. 792 (1897). 

Hieronymus, |. ¢., reduced to M. scandens, var. congesta (DC.) 
Bak. both this undescribed M. humilis Kunze and a similar, though 
slightly smoother and more xerophytic plant of western Argentina, 
namely M. mendocina Phil. Sert. Mendoc. Alt. 20, Ann. Univ. Chil. 
xxxvi. 178 (1870). As pointed out elsewhere in the present paper, the 
real M. scandens L. is a distinct North American species, and M. 
congesta DC. appears to be merely a densely corymbed form of the 
tropical M. micrantha HBK. These plants of Chile and adjacent 
Argentina, however, together with M. pertplocifolia Hook. & Arn. 
Comp. Bot. Mag. i. 243 (1836), constitute a little group— or perhaps 
but a single slightly variable species—of somewhat more xerophytic 
nature and probably as distinct from the more tropical M. micrantha 
HBK. asbothare from the remote and purplish-flowered M. scandens 
L. of North America. 

Unfortunately, these highly technical and closely related plants of 
extra-tropical South America are much too slightly represented in 
North American herbaria to permit their satisfactory revision at this 
time and place. It is to be noted, however, that they form a problem 
not very closely connected with the other Andean groups here treated. 
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I. THE GROUP OF POLYPODIUM LANCEOLATUM IN 
NORTH AMERICA. 

By C. A. WEATHERBY. 

Tue group of Polypodium lanceolatum, as here defined, consists of 

species which possess in common the following characters :—root- 

stocks slender, branched and widely creeping: scales of the root- 

- stock never aristate-pointed, composed, except for the hyaline mav- 

gin when present, of comparatively short and broad thick-walled 

cells, at least some of the scales (except perhaps in P. panamense) 

bearing near the point of insertion one to several thick, dark-colored, 

blunt trichomes: fronds simple, rarely and exceptionally sinuate- 

lobed: lamina decurrent as two green lines on the stipe for its whole 

length, lepidote on both surfaces, the scales of the lower surface 

orbicular to ovate-lanceolate: venation of a phlebodioid type, con- 

sisting of a single series of narrow costal areoles; a second series of 

larger and broader areoles set obliquely to the costa and containing, 

when well developed, two or three simple or branched included vein- 

lets which may be free but are more often variously united by cross 

veinlets to each other and to the sides and apex of the areole; and 

outside of these one or more additional series of small irregular areoles 

whose number and shape vary with the size and width of the frond: 

sori large, borne at the confluence of included veinlets of the large 

areoles in a single series, producing peltate scales among the spor- 

angia, but without the numerous and conspicuous paraphyses which 

in P. percussum, for instance, almost conceal the sporangia: spores 

oblong-ellipsoid or ovoid, smooth, usually yellowish and shining. 

The earliest described species of the group is, of course, P. lanceo- 

latum L. This must be regarded as based entirely on pl. 6, fig. 2 

of Petiver’s Pterigraphia, the sole citation under it. There is a 

specimen labelled P. lanceolatum in the Linnaean herbarium, but 

since, according to Jackson’s Index, it was not in Linnaeus’s posses- 

sion in 1753, it cannot be taken as a type. Linnaeus’s brief descrip- 

tion follows neither’ Petiver’s still shorter diagnosis nor the more 

elaborate one of Plumier accompanying his plate 137 (of which Peti- 

ver’s figure is rather obviously a re-drawing, but which is not cited 

by Linnaeus). There is, however, nothing in it which could not 

have been suggested by the plate—the phrases “frondibus glabris”’ 

and “radice nudo,” for instance, applying well enough to the draw- 

ing in which the scales of the lamina are not indicated at all and 

those of the rootstock only at the growing ends where they are most 
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conspicuous. There seems no reason to disturb the tenn ap- 
plication of the name to the group here placed under 

As here understood, P. lanceolatum is a species of wide distribution 
in tropical regions of America, Africa and India. In its main dis- 

tinguishing characters it is constant enough throughout its range, 
but in certain other characters, notably those of the scales of the 
rootstock, it varies very considerably. The most readily recogniz- 
able of these variants occur in Mexico and Central America, and . 
though their characters are far from constant either in themselves or 
their correlation with others, their extreme phases are sufficiently 
marked and their distributional areas so distinct, as to make their 

segregation as geographic varieties seem worth while. Since Petiver 
states that most of his plants came from the West Indies, the form 
of that region is taken as the type of the species. 

I am indebted for aid in the preparation of this paper to Mr. Wil- 
lard N. Clute who has furnished needed information; to Mr. Carl 

Christensen, who very kindly procured for me a fragment of the 
type collection of P. astrolepis Liebmann; to Mr. William R. Maxon 
for the loan of the large suite of specimens in the National Her- 
barium and other cordially given assistance;! and to the authorities 
of the Missouri Botanical Garden and of the Osborn Botanical Lab- 
oratory of Yale University for the privilege of examining specimens 
in these institutions. 

Key TO THE SPECIES AND VARIETIES. 

a. Scales of the rootstock usually blackish or dak i in color 
often with pale margins, 

fect of a tomentose rad rt stipe hg often 
obsolete, always less than one-half as long as the lam 
ina; lamina with thin, non-cartilaginous margin; 
cular es of the lower surface deeply escrate: 

stellate; sori usually oblo oa eg Oe er nigs Pea aera a 1. P. astrolepis. 
b. ici of the rotstek oft of two kinds, o 

a peltate base, conspicuous, the other small, orbicular 
to elliptic, closely appressed to the rootstock and con- 
cealed by the larger scales; trichomes present, but, if 
abundant, never concealing all the larger scales which 

ect among them; margin of the lamina more or 

citing eas the a G for the Gray Herbarium and N for 
the v. . National Herbarium are 
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— gg oun a ox thickened; stipe terete neers 

n P. lanceolatum, var. complanatum); sori round t 

brokdly Oa 

c. Seales of the lower surface of the lamina erose-serru- 

ate to entire, not deeply lacerate nor fimbriate- —_ i- 

ay those of the orbicular type more numerou 

d, Scales of the r ootstock erose- or pectinate-serrulate 

their median Hg with lumina evident under an 

surface of the lamina es sane. brownish 

when young, more or less erose-serrulate. 

e. Scales - the pes from black with a pale mar- 

pale ph! and cone olorous, patie . only 

ee ‘ae ye the 

cells of the eeeical band “comparatively ‘large e, 

eatenlis se bn with som ite: t proje eae 

7. an ae veins cot if 

rarely prominent, con neolorous =p mg ‘the 

rootstock (except those bd e bud) always 

with a dark central pertio 

g. Stipe! terete; rae ae ‘of the rootstock 24 

pis rey smaller, lanceolate to 

q. Stine "attend iueane scales of the rootstock 

long, lanceolate or ovate- 

ats ola ste Pah veeue lk « oor a. var. 

f. Lamina more or less translucent, the veins 

prominent beneath, at least some of those 

ned, fo g 
tern: seales of the rootsteck 1.5-2 mm. long, 

often ae A pa e and concolorous except 

for a Poets at the point of oo n, 

P. lanceolatum. 

complanatum. 

Sgn Cee Gidde © elt Sie eas r. crassinervatum. lax aac , 

e. Scales of the rootstock 1.5-2 long, bla x 

with pale margins, usually ‘abundantly and 

i So median 

cells comparatively small, umina not vis- 

ible under a hand-lens; orbicular scales of the 

lower surface of the lamina rather garter 

MAGS eee wegen Snes ce. var. trichophorum. 
short-denticul 

d. jas = <3 codscek entire or with a merely ir- 

r at mest minutely denticulate margin 

er firm, their median cells ae thick. 

walled an without “evident a tes not con- 

e lamina usu: nsely entire or 

peter dentate gene, which, are reddish 

CT ee ee ee 3. P. polylepis. 
when 

+ Seales of the lower surface of the lamina numerous, 

short-fimbriate to fimbr cetera 8 those of the 

ovate-lanceolate type predominatm 
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EH GENER Gig pip cage or A ee 4. P. erythrolepis. 
h. Stipe shorter than the large (15-21 em. long) lam- 

ina; lower surface of the lamina clothed with very 

do 
not conceal the leaf-surface; costa black beneath. 5. P. Conzattii. 

a, Scales of the rootstock grayish or reddish-brown or, if 
blackish, with cell-walls laterally excurrent, evenly and 
conspicuously clathrate under a hand-lens. 

7. Rootsteck 2-3 mm. in diameter, its seales 1.5-2 mm. 
long, reddish-brown, their exterior cells closed by an 
outer wall, forming a subentire margin; fronds dif- 
orm, the fertile much narrower.................. . P. fructuosum. 

z. Rootstoek 1 mm. in diameter, its scales 0.8-] mm. long, 

Pleopeltts angustifolia D. C. Eaton, Amer. Journ. Sci. ser. 2, XXvil. 
198 (1859). Gymnogramme elongata Hook. Sp. Fil. v. 157 (1864). 
Taenitis Swartzii Jenman, Journ. Bot. 1879. 263. Polypodium lance- - 
olatum, var. elongatum Krug, Engl. Jahrb. xxiv. 131 (1897). Poly- podium Prieurti Christ, Prim. Fl. Costaric. iii. 17 (1901).—Lamina 
linear-lanceolate to narrowly elliptic or oblanceolate or rarely ovate- 
lanceolate, obtuse or acute, in continental specimens 8-15 em. long 
in well developed plants, in West Indian specimens averaging larger (15-20 cm., extreme measurement 24 cm.); stipe 5-18 mm. long, 
sometimes obsolete; costa black in the lower half of the lamina.— 
Mexico from Vera Cruz southward. Central America, throughout the West Indies, Guiana, and Brazil. The following specimens may be cited as representative of the species: 

Mexico: Vera Cruz: Orizaba, 18 May, 1866, Bourgeau (G); May, 1905, 
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Purpus 1156 (G, N). Oaxaca: Trapiche de la Concepcion, 1841, Liebmann 

(fragment of the type-specimen in Gray erb.). Cutapas: Ghiesbreght 446 

(G); Finea Mexiquito, July, 1913, Purpus 6759 (G, N). 

G cae Rica: San José, July, 1892, Tonduz 7121 (Hb. Boissier Fl. Cost.) 

‘una: Monte Verde, Feb. 2 and July 2, 1859, Wright 796 (G, N); Feb. 13, 
1911, Shafer 8683 (G, N). Por co: Caye ct. 8, 1885, Sintenis 2261 

(G, N); near Ponce, Dec. 17, 1902, Heller 8300 N). 

TRINIDAD: 1877-8, Fendler 58 (G, N). FrencH GumANa: near Cayenne, 

June, 1837, Leprieur (N). RAzIL: Cupeiro Mts. of Matto Grosso, Dec. 

20, 1893, Lindman A 2629 (N). 

2. PoLypopIUM LANCEOLATUM L. Sp. Pl. 1082 (1753). P. maero- 

carpum Bory ex Willd. Sp. Pl. v. 147 (1810). P. marginale Bory ex 

Willd. }. c. Pleopeltis ensifolia Carm. Trans. Linn. Soc. xii. 510 

(1818). Polypodium adspersum Schrad. Goétting. Gel. Anz. 915 

(1818). Pleopeltis linearis Kaulf. Enum. Fil. 246 (1824). Polypodium 

lepidotum Willd. ex Schlecht. Adumbr. 17 (1825).—-North American 

specimens examined: 

ica: around the Lagune of Reventado, alt. 2300 m., Jan. 25, 

atal 

iqui Voleano, alt. 2100-2300 m., March 10-13, 1911, Maxon 5283 (N). 

ca: Cinchona, alt. 5000 ft., April 18, 1903, Mazon 1202 (N); Sept. 
b. 7, 1900, W. N. Clute 67 

, 1904, G. N. Collins 97 (N); lower 

_ Moses, alt. 2000-2500 ft., April 14, 1903, Maxon 1069, 1084 

(N); Sir John Peak, Sept. 2-10, 1906, Underwood 3211 (N). 
AnNto DominGo: near Constanza, alt. 2200 m., Aug., 1910, v. Tiirckheim 

3551 (G, N). ; 

Stipe 1-10 em. long, varying much both in absolute Jength and, 

relatively to the length of the lamina, but always shorter than the 

latter; lamina 3.5-27 em. long, averaging about 15 cm., 0.5-3 cm. 

wide. After the manner of most ferns, the fronds occasionally fork 

at the tip (Lepicystis lanceolata, var. dichotoma Hieron. ex Mild- 

braed, Deutsch. Zent. Afrik. Exped. ii. 33. 19107), and are rarely 

sinuate-lobate (var. sinuatum Sim, Ferns S. Afr. ed. 1, 202. 1892; 

Lepicystis lanceolata, var. pinnatiloba Hieron. |. c.).—On trees, stumps 

and, less often, walls and banks, Costa Rica to Juan Fernandez, 

Uruguay and northern Argentina; Jamaica and Santo Domingo; 

Africa from Cameroon and Abyssinia southward; Ceylon and south- 

ern India. The synonyms cited above were all founded on African 

plants. They appear to me to be correctly referred to P. lanceola- 

tum. 
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2a. PoLYPODIUM LANCEOLATUM L., var. complanatum, var. nov., 

rhizomatis paleis majoribus 1.5-2 mm. longis, lanceolatis vel ovato- 
lanceolatis, acutis acuminatisve, medio nigrescentibus, margine 
pallidis, cellulis medianis rectangularibus, ancipitibus; laminis lanceo- 
latis 6-18 cm. (plerumque 10-15 em.) longis, 0.7—2 em. latis, crassis, 
coriaceis, opacis; costa saepius fusca; paginae inferioris paleis orbicu- 
latis conspicue eroso-fimbriato-serrulatis. 

Costa Rica: forests of — Vinas, lag 25, 1890, Pittier in Pittier 
mages Pl. Co; og Exs 1855 (TYPE n U.S. Nat. Herb.); Ochonojo, 
alt. 1600 m., Nov., 1898, Piltier 13025 (N Ys San Jeronimo, ee 1500 m., Aug. 
1910, Wercklé 560 (herb Jimene z) (N); La Fortuna, between Cervantes and 
cae alt. 1480 m., July, 1906, Biolley 93 (N); Uichaut. souslity, Wercklé 

: Los Siguas Camp, southern slope of Cerro de la Horquete, Chir- 
iqui, ca Sabot 1700 m., March 17-19, 1911, Mazon 5428; Rafallo Trail above 
El Boquete, alt. 1600-1 1700 m., Feb., 1918, Killip 5421. 

Epiphytic. A plant aves? in its flattened stipe suggests P. astro- 
lepis, but in all other characters plainly belongs with P. lanceolatum. 

2b. PoLypopIUM LANCEOLATUM L., var. crassinervatum (Fée), 
comb. nov. Drynaria crassinervata Fée, Mém. des Foug. viii. 97 
(1857). or See crassinervatum Kiaersk, Cat. Fil. Herb. Ht. 
Haun. 49 (1874). 

Mexico: Vera Cruz: region of Orizaba, 23 Aug., 1866, Bourgeau 2284ter 
(G); Cordoba, 1908, John Spence 101, 102 ‘G); oa ov. 19, 1907, Bro 
bay 1 4 (N). CHIAPAS: near Pantepec, 

16, 1907, Collins & Doyle 224 (N); Aug. 13, 1901, Rose & Hay 6087 (N). 
eat TEMALA: nea + Paueeiina: Alta Verapaz, "Jan. 19, 1905, Maxon & Hay 

1 (N); Finea Mocca, Alta Verapaz, alt. 3600 ft., Dee. 15, 1919, Harry 
Sion 147 (G, N). 

Stipe usually short, terete, dark, 0.7-2.5(-4) cm. long; lamina 
mostly 12-15 em. long, 1-2 em. wide, its orbicular scales rather more 
conspicuously erose-serrulate than in var. trichophorum. Probably 
epiphytic 

I have seen no specimens of the collections cited by Fée under 
Drynaria crassinervata, but the characters which he adduces—the 
translucent frond and darkened nerves—leave no doubt as to the 
identity of his plant. The latter character I should have considered 
pathological did it not repeatedly occur in correlation with the pale, 
soft scales of the rootstock and the short stipe characteristic of this 
variety. 

Fink 82, of which there are three sheets in the National Hethatiots 
and one in the Gray Herbarium, and Gonzales & Conzatti 581, 15 Dec., 
1897 (G), both from Cordoba, Vera Cruz, show material more or 
less transitional in scale-characters to var. trichophorum. 

2c. PoLypopruM LANCEOLATUM L., var. trichophorum var. nov., 
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rhizomatis paleis majoribus 1.5-2.5 mm. longis, ovatis vel late lanceo- 
latis, medio nigrescentibus, margine pallido saepius angusto, tricho- 
matibus dense onustis; cellulis medianis ex comparatione parvis 

parietibus crassis luminibus inconspicuis angustis; stipitibus tere- 

tibus, 1-8 em. longis, semper lamina brevioribus; laminis lanceolatis 
vel ets gree 6.8-28 em. longis (plerumque 15-25 cm.), 
1.2-2.5 em. latis, coriaceis, opacis; costa infra saepe nigrescente; 

paleis icine paginae inferioris saepius diametro minus quam 

0.5 mm., sparse et breviter denticulatis——Drynaria mexicana Fée 
Mém. des Foug. viii. 97 (1857).—On trees and rocky banks. 

xtco: ‘Salto ng! oe io 1905, Purpus 1591 (G, N). Conma: Man- 

Sails, March 2-18, yer 1409 (N); Cuhilla, east side, Voleano of 

Colima, alt. 850 0 ft., aire 1 1906, 2: Goldsmith 42 (G). MIcHOACAN: 

vicinity of M rahe various aie in 1910 and 1911, alt. 1950-2200 m., Bro. 

Arsene 5260, 6935, 5145, 6920, 10674, 6083, 6777 (all N); Patzcuaro, Nov., 

1890, Pringle 3358 (G, N; of two sheets of this collection in N one, no. 833113, 

is mixed with P. polylepis). Mexico; lava fields near Palaba, ton 8000 ft., 

., Sept. 1 
AXACA: a of Leora alt. aaa ie tk ft... Hd 15-20, 1894, E. W. 

( 

Gux TEMALA: San Rafael, Dept. Zacatepequez, alt. 6500 ft., Feb., 1892, 

rg Smith 2742 (G, N); Coban, Dept. Alta Verapaz, alt. 4300 ft., Aug., 

Tiirckheim ed. Donnell Smith tnd pee Roe N). Jun 1908, v. 1880, 
Tiirc bc Il. 2384b (N); = Miguel Uspa t. Quiché, alt. 6000 "tt., 

April, 1892, Heyde & Lux ed. Donnell Smith 3083 “: - Nebaj, Dept. Quiché, 

alt. 7000 gy aie 1889, ian de & Lux - Donne Il Smith 4688 (G, N); near 

I have seen specimens of none of the collections cited by Fée as 

belonging to his Drynaria mexicana, but his description seems to 

place his proposed species here. The “tomentose rootstock” ex- 

cludes it definitely from var. crassinervatum, with which it was placed 

by Fournier, as here understood; and the “midrib black for its whole 

feagth” and the “revolute margins” exclude it almost as definitely 

from P. astrolepis to which it was referred by Christensen. Since, 

however, there is, in the absence of authentic specimens a possibility 

of error in referring it here and since there is already a valid Poly- 

podium mexicanum likewise based on a_ species - Fée (Selliguea 

mexicana), it seems best not to take up Fée’s nam 

3. Potypoprum poLyLepis Roem. ex Kze. ea xiii. 131 (1839). 

Drynaria vestita Fée, Gen. Fil. 271 (1850-52). Pleopeltis lepidota 
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Fourn. Pl. Mex. i. 87 (1870), at least in part, not Polypodium lepi- 
dotum Willd.—On trees, banks and rocks. 

exico: San Luts Porost: eget alt. 8000 ft., Sept. 5-10, 1902, Pal- 
mer 472 (N); Santa Barbara, Nov., 0, Berlandier (G); Monte Sun Miguel- 
ito, 1876, Schaffner’ 938 (G); from poe San Luis Potosi, par 1898, Pal- 
mer 629 (N; ‘lingua cierval); without tocality. 1878, Parr y & ‘Palmer 975 
(G, N). Guanasvato: 1883 A. Dugés (G; “lingua de ciervo” 

Pac and Real “el ieeate: Aug. 31, 3, & Painter 6659 
(N) op Hes de Pac 1, 190 , Rose & Painter 6718 (N); ibid. July 
= a 1905, Rose, ects & Rose 8851 (N). Jatrsco: Colo , Aug. 

1897, ae 3609 (N); Sierr Oi west of Balafios, Sept. 16, 1897, 
Rese 3716 (N); Voleano of Salita , July 13, 1892, M. E. hye 507 a vie _Mr- 
CHO Tl ae | rose & 

1 : 3, Ros 

6516 (N); Toluca Pps se eae Rose & Painter 6799 (N ean ratpelncet ‘Oct. 
13, 1903, Rose & Painter 7855 (N ); Ixtac siiaik 1905, Dap 1590 (G, N); 
© Exicatnaribn, uly 7, 1905, Rose, Peis & Rose 8442 (N); Contreras, 

cut 3 ( 
7500 June 1910, Rusby 167 (N); P atapetl, Aug. 5-6, 1910, 

iitcheek GeV e de Mexico, Oct., 1875, Schaffner aS 74 (N); El Oro, 
1910, Bro. go 10675 (N). Morevos: El Par e, Aug. ou 1910, 

Orcutt B84 (N). Pursua: vicinity of Pu ti various ce Pe in 1906 and 
1 Bro. scvieiird 1839 (G. a Eh 10669, 2313, aN ae 70 (N); Hasiepda 

Jalapasco, alt. 10,000 ft., 1892, J. G. Smith 61 (N). Vera Cruz: 
rizaba, uy 25 ea be 061, Rose & a 5708 8 (N): Aug. 23, 1866, 
u 2884 (N); alt. 11,500 n 200 ( 

). Oaxaca: Cafiada de oe an Gabriel Btla, alt. 3000 ane pele g, 1897, 

GuATEMALA: Volcan de en alt. 2700-3000 m., March 22, 1905, Maxon 
& Hay 3673 Ni pay Guatemala, von 2 O000 4000 123 . haufig,”’ Pane 17, 1882, 
[okies 1559 (N). 

A common Mexican species, closely related to P. lanceolatum, but 

usually readily distinguishable from it both by the scale characters 

given in the key and by its habit. The fronds are usually smaller 
than in P. lanceolatum, only occasionally reaching an extreme length 
of 17 em., in average plants 9-12 em. long or only 5-6 cm. in small 
ones. They are linear-lanceolate to narrowly oblanceolate in out- 
line, only occasionally becoming truly lanceolate or ovate and then 

mostly in sterile specimens. The stipes are 1-4.5 cm. long, usually 
markedly shorter than the lamina. The costa may be either black 
or green beneath. 

Certain forms are, however, as Fournier long ago pointed out, 
difficult to place satisfactorily. Collins & Doyle 135 from San Cris- 

tobal, Chiapas (N) and Kellerman 5947 from Quetzaltenango, Guate- 

mala (N) have the habit and the sparse and small lamina-scales of 
P. lanceolatum. var. trichophorum, but these scales are nearly entire 
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and those of the rather stout rootsteck have the characteristics of P. 
polylepis. These plants seem to me an extreme form of the latter. 

4. Polypodium erythrolepis, sp. nov., rhizomate gracili, diametro 

1.5-2 mm., longe repente, squamis aliis parvis orbiculatis vel ellip- 
ticis peltatis aliis majoribus 2-3 mm. longis ovato-lanceolatis longe 
acuminatis medio nigrescentibus cellulis quadrato-oblongis parieti- 
bus crassis margine pallide brunneis eroso- vel pectinato-serrulatis 
onusto. quarum generum ambo nonnullae tamen juxta insertionis 

punctum trichomata fusca pluria emittunt; stipite gracili, terete, 

squamoso, griseo, 2-4 cm. longo, laminam saepe aequante vel etiam 

superante ; lamina coriacea, ovata, lanceolata, oblanceolatave, in 

apicem obtusum vel obtusiusculum angustata, basi sensim attenu- 

ata lineis duobus viridibus in he si ba ad phyllopodium de- 

currente, 1.5-4.5 em. longa, 0.5-1.2 . lata, integra vel leviter 

sinuata, supra squamis usc 1.5-2 mm. longis juventute rubidis 

aetate albescentibus e basi peltato caudatis breviter fimbriato-ciliatis 

obsita, a paleis plerumque ovato-lanceolatis attenuatis 1-1.5 

mm. lon tenuibus juventute erubescentibus aetate griseis vel 

basis breviter fimbriato-ciliatis imbricatis arcte adhaerenti- 

bus dense obtecta; nervatione pleopeltidis, nervis immersis; costa 

supra prominente infra immersa, viride; margine paullum incras- 

sato subcartilagineo; soris rotundis vel late ovalibus laminae partem 

superiorem vel paene longitudinem totam oceupantibus, juventute 

squamulis peltatis deciduis inter sporangia instructis; sporangiis 
pyriformibus longe et tenuissime pedicellatis; sporis (ex specimine 
sonorense) ovoideis vel suboblongis, laevibus, flavescentibus. 

repo’ yr aig sre cold cliffs, Pertrero Peak, Sept. 10, 1886, Pringle 

in the a wae Herb.). Sonora: Pine Ridge Pase. alt. 8000 ft., Dee. 17, 1890, 

Hartman, Lumholtz Exp. 346 (G, N); cwithaiat definite locality, Dec. 15, 

1890, F. E. Lloyd, Lawbaits Exp. 480 (G, N). 

A small, apparently terrestrial and mat-forming species of north- 

western Mexico, similac in habit and color of scales to P. polylepis 

but well distinguished by its usually relatively long stipes and im- 

bricated spr be scales. 
5. Polypodium Conzattii, sp. nov., rhizomate repente, diametro 

2-3 mm., palearum EN sicut tomentoso, paleis aliis parvis 

teint vel ellipticis peltatis aliis majoribus 1.5-2 mm. longis e 

basi peltato ovato-lanceolatis medio nigrescentibus cellulis quad- 

ratis parietibus crass's margine angustissimo pallido serrulato onusto, 

quarum genera ambo juxta insertionis punctum trichomata fusca 

plurima paleas minores totius occultantia et tomentum densum for- 
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mantia emittunt; stipite ex speciminibus visis lamina valde brevi- 

oribus, 2.5-4.5 em. longis, terete, fusco, squamulis paucis obsito vel 

fere glabro; lamina coriacea, lineari-lanceolata vel lanceolata, 15-21 

em. longa, 1.4-2 em. lata, in apicem acutum angustata e basi acuto 

duabus lineis viridibus in stipitem usque ad phyllopodium decur- 

rente, nervatione pleopeltidis, nervis immersis utrinque paleis deli- 

catulis hyalinis solum insertionis puncto vel rarius medio fuscatis 

dense obsitis, eis paginae superioris albidis aliis orbiculatis diametro 

0.25 mm. stellato-fimbriatis aliis e basi angusto peltato lineari-cau- 

datis sparse pectinato-ciliatis, eis paginae inferioris pallide brunneis 

paucis orbiculatis, pluribus e basi subdilatato peltato lanceolatis 

1.5-2 mm. longis longe eleganterque fimbriato-ciliatis leviter a paren- 

chymate disjungendis; costa utrinque prominente supra viride infra 

nigrescente; margine leviter incrassato, cartilagineo, integro vel 

subsinuato; soris magnis rotundis vel late ovatis, paleis deciduis 

lanceolatis fimbriatis inter sporangia instructis, laminae partem superi- 

orem occupan tibus; sporangiis pyriformibus, longe et tenuissime 

pedicellatis; sporis ellipsoideis, laevibus, flavescentibus. 

Mexico: Cerro San Felipe, Oaxaca, alt. 3000 m., April 7 and 8, 1898, 

C. Conzatti 678 (G). | 

Known to me only from the type collection. A plant with the 

habit and stature of P. lanceolatum, but very distinct in its delicate, 

beautifully ciliate lamina-scales, which suggest those of certain spe- 
cies of Elaphoglossum. 

6. Polypodium fructuosum Maxon & Weatherby, sp. nov., rhizo- 

mate longe repente, diametro circa 1.5 mm., frondes plurimas emit- 

tente, paleis laxis patulis 1.5-2 mm. Jongis e basi peltato deltoideo 

ovato-Janceolatis acutis margine subintegro clathratis cellulis quad- 

ratis oblongisve rarius solum trichomata brevia gerentibus onusto; 
frondibus difformibus; fertilibus valde angustioribus, laminis lineari- 
bus, 8.5-11 em. longis, 5-6 mm. latis, in stipitem teretem sparsis- 

sime squamulosum sensim angustatis, apice acutis; sterilibus laminis 
ovato-lanceolatis, 9-10.5 cm. longis, 1.5-2 em. latis, apice acutis, 

sessilibus vel in stipitem “oe (0.5-1.5 em. longum) subalatum 

abrupte angustatis, nervatione pleopeltidis nervis immersis vel sub- 

prominentibus, utrinque paleis parvis 0.25-0.75 mm. longis orbicu- 
latis vel ovatis centro fusco-brunneis margine serrulato hyalino 
angusto et infra paleis aliis 1-1.5 mm. longis oblongo-ovatis clath- 
ratis secundum costam obsitis; costa utrinque prominente, concolore; 

ine non incrassato integro vel minute crenato-serrulato; soris 
magnis, late ovalibus, 5 mm. longis, laminae totam longitudinem et 



THE GROUP OF POLYPODIUM LANCEOLATUM 13 

latitudinem occupantibus paleis eorum non visis; sporangiis pyri- 

formibus longe et tenuissime pedicellatis; sporis ellipsoideis, laevibus, 

flavescentibus. 

PANAMA: on branch fallen from large tree, humid forest along the upper 

Caldera River near “Camp I,” Holeomb’s trail above El Boquete, Chiriqui, 

alt. 1450-1650 m., March 22-24, 1911, Mazon 5689 (type in Nat. Herb.); 

fallen tree in deep woods, valley of Rio Piarnasta above El Boquete, alt. 

1525-1530 m., Feb. 9, 1918, Killip 5418 (N). 

In habit and appearance similar to P. lycopodioides, but in its 

venation, scale-characters and lepidote fronds nearest P. lanceolatum. 

From both it differs in its clathrate scales, which however, are not 

very far removed in shape and general type from those of P. lanceo- 

latum, var. crassinervatum and form a connecting link between them 

and the extreme clathrate type found in P. panamense. The scales 

of these two species are unique among American species of the Pleo- 

peltis group, but are similar to. those of the glabrous-fronded Old 

World species, P. lineare and P. Scolopendrium (P. excavatum Bedd. 

et auctt., not Bory). 

Polypodium panamense sp. nov., rhizomate longe repente, 

gracili diametro 0.75-1 mm., paleis laxis fuscis vel nigrescentibus 

0.8-1 mm. longis suborbiculatis-ovatis acutis cellulis magnis quad- 

ratis vel oblongis parietibus crassis clathratis marginibus irregulariter 

laceratis cellularum parietibus extremis excurrentibus onusto; tricho- 

matibus observatis nullis; frondibus subdistantibus, fertilibus saepe 

plus minusve angustioribus; stipitibus fuscis leviter complanatis plus 

minusve clathrato-squamulosis 1.54 em. longis laminis valde brevi- 

oribus; laminis lanceolatis vel late ovatis apice et basi angustatis, 

4-9.5 cm. longis, 1-3 em. latis, coriaceis, supra paleis plerumque 

orbiculatis parvis eroso-serrulatis vel breviter fimbriatis peltatis non 

clathratis brunneis margine angustissimo pallido sparse, infra fre- 

quentius paleis aliis brunneis orbiculatis peltatis parvis 0.25 mm. 

diametro vix clathratis aliis ovato-lanceolatis 0.5-1 mm. longis dis- 

tincte clathratis saepe fuscioribus obsitis; costa utrinque promi- 

nente, supra viride, infra fusca; margine tenui, non cartilagineo; 

nervatione pleopeltidis ei P. lanceolati simili, in frondibus latioribus 

areolis exterioribus pluri-seriatis; soris magnis ad 7 mm. longis Tro- 

tundis vel late ovatis, paleis deciduis orbiculatis breviter fimbriatis 

peltatis brunneis 0.5 mm. diametro inter sporangia instructis; spor- 

angiis pyriformibus, longe et tenuissime pedicellatis; sporis ovoideis, 

pallide flavescentibus. 

Panama: on tree trunks, forests around Porto Bello, Province of Colon, 

alt. 5-200 m., April 6-8, 1911 Mazon 5784 (rps in U.S. Nat. Herb., sheet 
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no. 676331); also a second sheet of the same collection, no. 676332; Bismarck, 
March 17, 1908, R. S. Williams 503 (N). 

EXCLUDED SPECIES. 

Polypodium sag eye var. Elizabethae Jenman, Bull. Bot. 
Dept. Jamaica, ix. 199 7). Known to me only from specimens 
collected by W. N. ane (no. 847; N) which, Mr. Clute informs me, 
were taken at Jenman’s type station near Cinchona, the only known 
locality for the plant in that vicinity or, probably, in Jamaica. These 
specimens are exactly P. lewcosporum Kl. There would seem to be 
little doubt that Jenman overlooked the scale characters which, as 
well as the pinnately lobed frond, separate P. leucosporum from P. 
lanceolatum and that his name should be reduced to synonymy under 
the former species. P. leucosporum is known to occur in South 
America from Venezuela to Peru but has not, so far as I am aware, 
been hitherto reported from the West Indies. 

Il. NOTES ON CERTAIN LEGUMINOSAE OF THE TRIBE 
PSORALEAE. 

By J. Francis Macsripe. 

In continuing from time to time the ordering up of portions of the 
Leguminosae at the Gray Herbarium, certain nomenclatorial changes 
have been made in order to have the work conform to the Interna- 
tional Rules of Botanical Nomenclature. The resulting new names 
and new combinations of names are here placed on record. 

SORALEA TENUIFLORA Pursh, var. Bigelovii (Rydb.), comb. nov. 
Psoralidium Bigelovii Rydb. N. Am. FI. xxiv. 14 (1919). 

This variety is closely related to the variable P. tenuiflora Pursh, 
the range of which, however, is on the whole, different. The lez ves 

_ of var. Bigelovit apparently are uniformly obovate or broadly ob- 
lanceolate. 

Dr. Rydberg’s extreme segregation of Psoralea and its allies is 
almost revolutionary in character. One wonders if his treatment 
will be followed by any students of the flora of the Old World where 
the group is well represented. If so, they will propose a number of 
new genera to take care of species which do not exactly fall into 
any of Dr. Rydberg’s genera since these have apparently been drawn 
up at least to some extent without study of closely a groups 
that grow outside the range of the North American Flor, 
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Psoralea scaposa (Gray), comb. nov. P. hypogaea Nutt., var 
scaposa Gray, Bost. Journ. Nat. Hist. vi. 173 (1850). Pediomelum 
scaposum (Gray) Rydb. N. Am. FI. xxiv. 21 (1919). 

There is no evidence that the characters indicated by Rydberg, 
l. ¢., as distinctive for this plant are not constant. These characters, 
moreover, are fairly well marked so that there seems to be no ques- 
tion but that the plant merits specific recognition. 

Psoralea humilis (Rydb.), comb. nov. Pediomelum humile Rydb. 
N. Am. Fl. xxiv. 24 (1919). 

An excellent species that may be readily distinguished by its 
acaulescent habit. 

PsoraALEA MACROoSTACHYA DC., var. longiloba (Rydb.), comb. nov. 

Hoita longiloba Rydb. N. Am. Fl. xxiv. 10 (1919). Horta villosa 
Ryd. | 
_ It seems to me that P. macrostachya is a highly variable species 
from which certain forms, even though at times widely divergent, 
should not be specifically divided. I have seen only three of the 
several related plants to which Rydberg assigns specific rank. Two 
of these it seems advisable to merge under one varietal name as 
indicated above. The variety longiloba, so constituted, may be more 
or iess readily distinguished by the somewhat elongate lower calyx- 
lobe and also frequently by the denser pubescence, especially on the 
stems. 

Another plant which seems to be only a variety of P. macrostachya 
is Hoita rhomboidea Rydb. (P. macrostachya DC., var. rhembifolia 
Torr.). This is a more glabrous state with a tendency for the ra- 
cemes to be somewhat shorter than they commonly are in the typical 
form. 

Parosela Benthami (Brandg.), comb. nov. Dalea Benthami 
Brandg. Proc. Cal. Acad. ii. 2. 148 (1889); Psorobatus Benthami 
(Brandg.) Rydb. N. Am. FI. xxiv. 40 (1919). 

Parosela megacarpa (Wats.), comb. nov. Dalea megacarpa Wats. 

Proc. Am. Acad. xx. 359 (1885). Psorobatus megacarpus (Wats.) 

Rydb. N. Am. FI. xxiv. 41 (1919). 

The genus Parosela, as it has been defined by most if not all recent 

students, seems to be a rather natural group although like most 

large genera it contains some subgroups which possess a technical 

character or two not shared by the great majority of the species. 

Nevertheless the plants that make up these subgroups are, on the 

whole, good Paroselas and for my part I fail to see that the under-- 

lying principles of classification are in any way benefited by removing 
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them from Parosela as Rydberg has done. They may be distinguished 

sectionally but they cannot be separated generically without 

assigning them an importance which they do not merit. For funda- 

mentally they are Paroselas; they certainly are not of the related 

genera Eysenhardtia or Amorpha and to treat them as though they 

were as well defined groups as these and the genus Parosela will ap- 

pear to most students inexpedient. 
ParoseLta Fremontit (Torr.) Vail, var. Wheeleri (Vail) Robinson, 

in herb. P. Wheeleri Vail, Bull. Torr. Club, xxiv. 17 (1897). | Psoro- 

dendron Wheeleri (Vail) Rydb. N. Am. Fl. xxiv. 42 (1919). 
Although Rydberg, 1. ¢. 41, distinguishes P. Wheeleri from P. Fre- 

montii by the “obovate or oval’ instead of “oblong to lanceolate 

or linear’’ leaflets he describes, |. c. 43, the leaves of the latter spe- 

cies as “oblong, elliptic or rarely obovate.” P. Wheeleri is evidently 

but a broad-leaved variety of P. Fremontiv. 
P. Saundersii (Parish) Abrams is scarcely more than a nearly 

glabrous state of P. Fremontii and accordingly may become 
ParoseLA Fremont (Torr.) Vail, var. Saundersii (Parish), 

comb. nov. Dalea Saundersii Parish, Bull. S. Calif. Acad. ii. 83 (1903). 

P. Saundersii (Parish) Abrams, Bull. N. Y. Bot. Gard. vi. 396 (1910). 

P. Johnsoni (Wats.) Vail, var. Saundersii Parish, Bot. Gaz. lv. 308 

(1913). 

Parosela tinctoria (Brandg.), comb. nov. Daleatinctoria Brandg. 

Proc. Cal. Acad. 2, ii. 147 (1889). Psorothamnus tinctorius (Brandg.) 

Rydb. N. Am. Fl. xxiv. 47 (1919). 
This species although closely related to P. Emoryi (Gray) Heller 

seems to differ constantly not only in the shorter calyx-lobes, as 
indicated by Rydberg, I. c. 46, but also in the more divergent branch- 
ing of the plant. P. Emoryi is intricately branched. 

PAaRosELA MOLLIS (Benth.) Heller, var. meo-mexicana (Gray), 
comb. nov. Dalea mollis Benth. var. ? neo-mexicana Gray, Pl. 

Wright, i. 47 (1852). P. neomexicana (Gray) Heller, Cat. N. Am. 
Pl. ed. 2. 6 (1900). 

The acute banner and acutish wings of the corolla are the only 
characters I find that show any degree of constancy; in the typical 
form the parts of the corolla are rounded or sometimes retuse at apex. 

P. longipila [Robins.| Rydb. N. Am. Fl. xxiv. 64 (1919) differs 
from P. mollis not only in the acute banner of the corolla but also 
in the elliptical leaves, rounded-at apex, and accordingly seems 
worthy of specific recognition. I am unable, however, to distinguish 
even — P. pilosa Rydb. and P. mollissima Rydb., |. ¢., ad- 
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ditional segregates of P. mollis. The characters relied upon by 
Rydberg appear entirely relative. In this connection it seems inter- 
esting to note that cotype material of both species in the Gray Her- 
barium is referred by Rydberg without question to P. mollis. 

Parosela laxiflora (Schlecht.), comb. nov. Dalea laxiflora Schlecht. 
Linnaea, xii. 293 (1838). D. Hegewischiana Steud. Nom. Bot. ed. 2. 
i. 480 (1840). P. Hegewischiana (Steud.) Rydb. N. Am. FI. xxiv. 57 
(1919). 

Rydberg does not take up Schlechtendal’s name because of the 
presence of Dalea laxiflora Pursh, Fl. Am. Sept. 741 (1814). The 
latter, however, is a synonym of P. enneandra (Nutt.) Britton and 
since the cognomen laxiflora has not before been used in Parosela, 
it is to be retained as indicated above. 

PAROSELA LEPORINA (Ait.) Rydb., var. alba (Michx.), comb. nov. 

Dalea alba Michx. in Roem. Cat. Hort. Turie. (1802). D. alopecu- 

roides Willd. Sp. Pl. iii. 1336 (1803). Parosela alopecuroides (Willd.) 

Rydb. FI. Ry. Mts. 483, 1063 (1917). 
Except for the lighter-colored flowers and bracts there is no es- 

sential difference between the plant of the Mississippi valley and P. 

leporina of Mexico. The bracts of the latter are often nearly gla- 

brous but in this there is variation. Furthermore, the plant with 

pale flowers ranges south into Mexico and the darker-flowered form 

north to New Mexico. Dalea alba, therefore, seems to be only a 

geographical variety of the earlier-named P. leporina. P. costaricana 

Rydb. N. Am. Fl. xxiv. 77 (1920), is, I think, not to be distinguished 

from P. leporina even varietally. In its white flowers it approaches 

the variety alba. 
There is another variant, however, that deserves recognition on 

account of its extremely dark and somewhat pubescent bracts, dark 

flowers and uniformly low stature. This form may be known as 

PAROSELA LEPORINA (Ait.) Rydb., var. Thouini (Schrank), comb. 

nov. Dalea Thouini Schrank, Pl. Rar. Hort. Monac. i. 9 (1819). 

P. Thouini (Schrank) Rydb. N. Am. FI. xxiv. 78 (1920). 

PAROSELA VERNICIA Rose, var. citrina (Rydb.), comb. nov. P. 

citrina Rydb. N. Am. FI. xxiv. 81 (1920). 

This plant may be treated only as a variety of P. vernicia since, 

except for the lesser elongation of the bract-tips there is no single 

distinguishing character that displays constancy. 

PAROSELA RAMOsIssiMA (Benth.) Heller, Cat. N. Am. Pl. ed. 2. 6 

(1900). P. Brandegei Rose, Contrib. U.S. Nat. Herb. x. 106 (1906). 

In as much as Dalea ramosissima Mart. & Gal. Bull. Acad. Brux. 
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x. pt. 2, 41 (1843) is a synonym of P. diffusa (Moric.) Rose, this 

specific name may be retained for the plant described by Bentham 

in 1844, Bot. Voy. Sulph. 11. Rydberg, N. Am. Fl. xxiv. 71 (1920), 

contrasts P. ramosissima with P. lasiostachya, and allies. It appears 

rather to be related to P. Hemsleyana (cf. Rose, |. c. 104) notwith- 

standing the fact that the corolla is rose-colored throughout. 
PAROSELA TOMENTOSA (Cav.) Rose, var. psoraleoides (Moric.), 

comb. nov. Dalea psoraleoides Moric. Mém. Soc. Genéve, vi. 533 

(1833). P. psoraleoides (Moric.) Rose, Contrib. U. 5. Nat. Herb. x. 

Apparently the only essential difference between P. tomentosa 

and P. psoraleoides is the lighter and somewhat yellowish tint to the 

corolla of the latter; the corolla of the former, which possibly is a 

trifle larger, is pink. Accordingly it seems advisable to treat the 

more recently described form as a variety, especially since the ranges 
nearly coincide. 

AROSELA POLYCEPHALA (Benth.) Rydb., var. minutifolia (Rydb.), 
comb. nov. P. minutifolia Rydb. N. Am. FI. xxiv. 87 (1920). 

The variety is distinguishable from the typical form chiefly by 
the glabrous instead of minutely pubescent leaflets, although Ryd- 

berg, in his arrangement of the species of Parosela, places the two 
forms three pages apart. 

Parosela triphylla (Sessé & Moc.), comb. nov. Dalea triphylla 

Sessé & Moc. ex G. Don, Gen. Hist. ii. 224 (1832). D. trifoliolata 
Moric. Mém. Soc. Genéve, vi. 531 (1833). P. trifoliolata (Moric.) 
Rydb. Fl. N. Am. xxiv. 98 (1920). 

It seems strange to me that Rydberg, |. c., did not take up the above 
name for this well-marked species. The description of D. triphylla, 
it is true, is meager, but the short characterization is definite and 

apparently could apply to no other species then known. Rydberg, 
1. c., also refers doubtfully to D. trifoliolata, D. prostrata Ortega, Dec. 
69 (1798). If Ortega’s rather full description is even reasonably 
accurate he surely had before him a quite different plant, as indi- 
cated by Moricand, |. ec. 533. 
PAROSELA VERSICOLOR seme 8 Rydb., var. tsugoides (Rydb.), 

comb. nov.  P. tsugordes Rydb. N. Am. Fl. xxiv. 102 (1920). 
Since P. tsugoides is scarcely distinguished from true P. versicolor 

except by the narrower, more pubescent and strongly involute Jeaf- 
lets, it seems to. me preferable to treat it as varietally rather than 

specifically distinct, for the differences are of a type often dependent 
upon the habitat of the plant. 
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PAROSELA Wisiizent (Gray) Vail, var. sanctae-crucis (Rydb.), 
comb. nov. P. Sanctae-Crucis Rydb. N. Am. Fl. xxiv. 103 (1920). 
Dalea Wislizeni var., Gray, Pl. Wright. ii. 38 (1853). 

As indicated by Gray, |. ¢., this variety differs from the typical 
form in the lesser and shorter pubescence, the leaves being glabrous 
or nearly so above. I have not seen authentic material of P. leucan- 

tha Rydb., |. c., but it appears to be only a form with lighter flowers. 

PW “helices is very closely related to P. versicolor. Indeed, it 

might be considered a geographical variety of the latter. But as 

there is a wide gap between the ranges of the two species—P. versi- 

color is restricted to southern Mexico while P. Wislizent and its vari- 

ants belong to the northern portion and the southwestern United 

States—in which apparently no intermediate forms occur, P. Wis- 

lizeni may best be kept distinct. It is generally a shorter, less 

widely branched shrub with flowers varying from bright rose-color 

to white. Apparently the flowers of P. versicolor, as stated by Ryd- 

berg, |. c. 70, are uniformly dark purple, or the banner alone may be 

white. 
PAROSELA LASIOSTACHYA (Benth.) Rose, var. glabrescens (Rydb.), 

comb. nov. P. glabrescens Rydb. N. Am. FI. xxiv. 106 (1920). 

The only noteworthy difference between this plant and the typical 

state of the species is the pubescence of the immature leaves. The 

is the same, i. e., densely villous with only a few minute glandular 

dots toward the summit, which character distinguishes the species 

from the related P. Wislizeni and P. versicolor. The pods of these 

two species are much less pubescent and are conspicuously dotted 

with large glands. 
Another variant of P. lasiostachya is glabrous like the type, even 

as to the immature leaves, but these are more alia and the 

corolla is of a lighter color. This form may be known 

PAROSELA LASIOSTACHYA (Benth.) Rose, var. prince (Rydb.), 

comb. nov. P. involuta Rydb. N. Am. Fl. xxiv. 107 (1920). 

The group of species typified by P. microphylla is divided by Ryd- 

berg, N. Am. FI. xxiv. 67 (1920) as follows: 

“Calyx not conspicuously enaeie- deter between the ribs; 

leaves glabrous; spikes short.........--..+--- Xxxvii. MICROPHYLLAE. 

Calyx with a row of Suances yellow or brown glan 

between ‘ks ribs; leaves more or less pubescent . _Xxxvili. LeucosToMAE.”’ 

The contrast here seems definite; but let us turn to page 71, |. c. 

and read, under the Micro phyllae, * ‘glands of the calyx very conspicu- 

ous. 155. P. fuscescens.” And under the Leucostomae, “Leaves 

glabrous.” Furthermore, P. microphylla is distinguished at once 
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from the other glabrous-leaved species by the red or yellow glands, 
yet under the Leucostomae (cf. the key quoted above) are placed P. 

argyrostachya and P. Botterii, with black glands. 
Dr. Rydberg’s key has not been found workable and as there is 

a species, apparently undescribed, to be added to the group, the 
following classification may be given. The species are closely re- 
lated but the presence or absence of pubescence seems to be a good 
character which, furthermore, is usually concomitant with less ob- 
vious but equally constant characteristics. 

a. Leaflets glabrou 
b. —— of the Talk eased red or yellow; foliage drying 

c Montel 11-19, mostly less than 6° jou Tone oo ase . P. microphylla. 
c. Leaflets 13-35, more than 6 mm. long............ . P. diversicolor. 

b. Glands black; fo ere does black. 
. Calyx p ubescent throughout...............+-+e.0e-- 3. P. melantha. 

d, Calyx-tube ES a, a least the lower half. 
e. Corolla dryin na w; stems glabrous eS 

fe eee ek ein. eae See P. argyrostachya. 
e. Corolla drying nomi stems pubescent Avg .5. P. Botteri. 

Leaflets pubescent. 
“ae: Corolla yellow. 
[oe ubese ent or glabrous, in the latter case 

ght caudate-acuminate; shrubs often over 1 

h. Calys-tube densely pubescent, at least about the 
Po geo RUE sro wantibay tect into get is (al) on a he reg ee alae 6. P. lutea. 

h, Calysctube: glabrous or essentially so; bracts long- 

a. Geir: saacis or quite glandless; leaflets mostly 
i. Ps Arsene. 

i. Calyx conspicuously glandular; leaflets fewer. 
j. Leaflets 11-17, more or less villous on both 

TEES AS Ue On fe ORM ad ea pel naan meet or Rata Ue ve 8. P. gigantea. 
j. Leaflets 17-25, oe. pubescent, at least 

beneath, the Melee Shotts Oe 9. P. macrostachya. 
g. vane glabrous or with . few scattered hairs 

oward the top; whee acute or short-acuminate; 
ne sh che less tha: 

k. Calyx-teeth plumose-pilose; leaflets pubescent on 
bot 2 BRON ir tk Sota, hab te he be wea Wee eS 10. P. plumosa. 

k. Calyx-teeth mi the hairs strongly ascend- 
ing; peor caine ‘above DAU agormudeer ey Soi dari ct 15 ce a a 

J] Conon Gali hee eo eee SS os 12. P. atrocyane 

P. fuscescens Rydb. N. Am. Fl. xxiv. 109 (1920) I think is not to 
be distinguished from P. melantha (S. Schauer) Rydb. I have not 
seen Palmer’s no. 209 on which the species is based, but Purpus’s 
no. 1376 from Hidalgo is referred by Rydberg in the Gray Her- 
barium to P. fuscescens 

Another species eases 3 is P. Wardii Rydb., |. ¢., 112, separated 
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from P. lutea Cav. on account of the somewhat smaller corollas and 

“glabrous bracts.” The bracts, rather, are glabrate; this may prove 

to be a variety of P. lutea. Better marked is P. caudata Rydb., |. ¢., 

because of the caudate-acuminate bracts which equal or surpass the 

calyx. However as this appears to be the only character of any 

consequence, and somewhat variable, the plant may be known as 

PAROSELA LUTEA Cay., var. caudata (Rydb.), comb. nov. P. 

caudata Rydb. N. Am. FI. xxiv. 112 (1920), not P. caudata Rydb., 

Ll e., 82. 

Parosela zimapanica (S. Schauer) Rydb. is the proper name for 

the plant referred to above as P. microphylla if the latter is confined 

to South America, as Rydberg thinks, |. c. 109. I have not seen P. 

diversicolor Rydb. to which, by a typographical error in the key in 

the North American Flora, |. c. 71, are ascribed leaflets “ usually more 

than 5 cm.” long. The more numerous leaflets, “7-9 mm. long,” 

seem to distinguish the species from P. microphylla. 

Parosela Arsenei, spec. nov., fruticosa ut videtur 1 m. alta; ram- 

ulis foliisque parce pilosis; foliis numerosis, 5-7 cm. longis, 27-33 

(plerumque 31)-foliolatis; foliolis 0.5 mm. petiolatis oblongo-ovalibus 

cicca 7 mm. longis, fere 4 mm. latis, apice rotundatis vel paululo 

emarginatis; spicis oblongo-cylindricis densis plerumque 7 em. longis; 

bracteis ovato-lanceolatis, plus minusve abrupte cauda to-acuminatis, 

circa 5 mm. longis, calyce paulo brevioribus dorso fere glabris vel ad 

apicem mediocriter villosis; calycibus obscure vel haud glandulosis, 

tubo glabro circa 3 mm. longo; laciniis subulatis villosis circa 2 mm. 

longis; corolla circa 12 mm. longa, flava—Mexico: vicinity of 

Morelia, Michoacan, Arséne 5596 (tyPE, Gray Herb.). 

The relationship and the salient characters of this species are 

brought out in the foregoing key. The specimen is one of a collec- 

tion made in Mexico in 1910 by Bro. G. Arséne, whose name this 

plant may appropriately bear. 

Dr. Rydberg has emphatically called attention to the closeness of 

the genera Parosela and Petalostemum by removing from the former 

the group of species typified by P. albiflora, for which group he has 

proposed the name Thornbera Rydb. Journ. N. Y. Bot. Gard. xx. 66 

(1919). The segregate genus is characterized as having the clawless 

or short-clawed wings and keel-petals inserted at the mouth of the 

stamineal tube, as in Petalostemum. There are 9 or 10 stamens, 

however, as in Parosela. In proposing Thornbera the author indi- 

cates that these aberrant species must either be placed in a separate 

genus, or transferred to Petalostemum, or Parosela and Petalostemum 
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must be united. A fourth possibility, and to me obviously the most 

natural treatment of these plants, —i. e., their retention in Parosela 

—does not seem to have occurred to Rydberg. 

Probably there are few large genera that do not, in the case of some 

species, merge. The disposition of the species that are thus on the 

border line, as it were, between two genera may sometimes be satis- 

factorily determined by discovering the character or characters that 

most constantly distinguish the plants from one of the genera. If 

we apply this method to the species referred by Rydberg to Thorn- 

bera we find that the stamens are always 10 or 9 as in true Parosela, 

although a few species retained in Parosela by Rydberg may some- 

times have only 7 stamens, thus in this respect approaching the 

always 5-stamened Petalostemum. There are also species of Paro- 

sela that have the habit and the petals of Petalostemum. Now if we 

observe the insertion of the petals in species of Parosela we find that 

they are not inserted at a given point on the stamineal tube, but 

that the place of insertion is different for different species. It is 

apparent therefore that this character, i. e., the petal-insertion, is 

variable within the genus Parosela and consequently does not con- 

stitute a proper basis for generic segregation. As Thornbera rests 

only upon this character, the genus cannot logically be retained. 

Parosela, as noted above, also contains species that in other char- 

acters approach or match those known to belong constantly to Petal- 

ostemum. Is it not evident, therefore, that the latter genus is prop- 

erly distinguished from the former by the constant presence of 5 

stamens and that the homogeneity of Paroscla is not disturbed by 

the presence of 9- and 10-stamened species that have the petals 

inserted as in Petalostemum? It would be decidedly inconsistent, 

however, to refer Thornbera to Petalostemum,—a disposition suggested 

by Rydberg—for in the latter genus there is no variation in the posi- 

tion of the petals on the stamineal tube-and the number of stamens 

is constant. Accordingly it is obvious that Thornbera is most closely 

related to true Parosela and as its “key” character is not funda- 

mental, being of a variable nature, it may become 

Paroseta Cay., subgenus Thornbera (Rydb.), comb. nov. Thorn- 

bera Rydb. Journ. N. Y. Bot. Gard. xx. 66 (1919). 

Paroseta Davea (L.) Britton, var. robusta (Rydb.), comb. nov. 

Thornbera robusta Rydb. N. Am. FI. xxiv. 121 (1920). Dalea vir- 

gata Micheli, Bull. Herk. Boiss. ii. 442 (1894), not D. virgata Lag. 

Gen. & Sp. Nov. 23 (1816). 
The name “robusta” is well chosen for this variety since it differs 
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from the typical form of the species in the more robust habit and 

larger—1 cm. or more thick—spikes. 
Parosela pumila (Rydb.), comb. nov. Thornbera pumila Rydb. N. 

Am. Fl. xxiv. 120 (1920). 
If the low stature of this plant and the broadly obovate bracts 

were the only features, as noted by Rydberg, to distinguish it from 

P. Dalea, it would scarcely merit specific recognition but the calyx- 

lobes are uniformly shorter,- being somewhat less than 2 mm. long 

and not quite equaling the calyx-tube. The longer calyx-lobes of 

P. Dalea usually surpass (or at least equal) the calyx-tube in length. 

It is worthy of note, also, that P. pumila is known only from Sinaloa 

and that several collections from there exhibit no variation in the 

characters mentioned. P. Dalea has not been secured north of Tepic. 

Parosela tenuicaulis (Hook. f.), comb. nov. Dalea tenuicaulis 

Hook. f. Trans. Linn. Soc. xx. 226 (1851). 

Parosela pazensis (Rusby), comb. nov. Dalea pazensis Rusby, 

Mem. Torr. Bot. Club, iii. pt. 3. 18 (1893). 

Parosela parvifolia (Hook. f.), comb. nov. Dalea parvifolia Hook. 

f. Trans. Linn. Soc. xx. 225 (1851). 

Parosela multifoliolata (Clos), comb. nov. Psoralea multifoliolata 

Clos in Gay, Fl. Chile, ii. 87 (1846); Dalea multifoliata (Clos) Phil. 

f. Cat. Pl. Vase. Chile, 55 (1881). 

Parosela humifusa (Benth.), comb. nov. Dalea humifusa Benth. 

Pl. Hartw. 170 (1845). 
Parosela cylindrica (Hook.), comb. nov. Dalea cylindrica Hook. 

Bot. Mise. ii. 213 (1831). 
Parosela coerulea (L. f.), comb. nov. Galegacoerulea L. f. Suppl. 

335 (1781). Dalea coerulea (L. f.) Schinz & Thellung Mém. Soc. 

Neuchat. Sci. Nat. v. 370 (1913). D. Mudtisii Kunth, Mim. 161 

(1824). 
In listing D. Onobrychis DC. Prod. ii. 247 (1825) in Jouin. Bot. 

xxii. 36 (1885) Mr. John Ball remarks: “Searcely distinct as a species 

from D. Mutisii Kunth.” Our material seems to confirm this ob- 

servation. 
-Parosela calliantha (Ulbrich), comb. nov. Dalea calliantha UI- 

brich in Fedde, Rep. ii. 11 (1906). 

Parosela boliviana (Britton), comb. nov. Dalea boliviana Brit- 

ton, Bull. Torr. Club, xvi. 259 (1889). 
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Ill. DYSCRITOTHAMNUS, A NEW GENUS OF COMPOSITAE. 

By B. L. Rosinson. 

(With plate.) 

In finishing the study of a considerable number of tropical Amevican 

Compositae, lent some years ago by the Director of the Berlin Botan- 

ical Garden for study and determination at the Gray Herbarium, a 

very puzzling specimen has been encountered. It is a plant repre- 

sented solely by rather small, poorly dried, much broken and some- 

what insect-damaged portions of a low and presumably xerophytic 

shrub. 
The label indicates that it was collected by Car) August Ehren- 

berg, January 1840, on steep mountain slopes between Las Ajuntas 

and Las Ranas,! somewhere in Mexico. No such place-names have 

been found in atlases or on maps readily available; but fortunately 

Ehrenberg in a brief account of his collecting of Cacti mentions Las 

Ajuntas in a way that indicates closely its position,? and this must 

have been near the boundary between Queretaro and Hidalgo in 

Central Mexico. 
On the sheet the only attempt to indicate the identity of the plant 

consists of an unsigned note in pencil reading: “Carminatia n. sp. 

vel nov. gen.” However, the plant has a chaffy receptacle, sub- 

corymbous inflorescence, short and unangled but villous-hirsute 

achenes, and alternate subfiliform leaves. It can thus have no close 

relationship to the erect annual monotype Carminatia, very dis- 

similar both in habit and technical characters. 
The label shows that this was Ehrenberg’s no. 1075 but although 

Hemsley in the Biologia Centrali-Americana cites many of Ehren- 

berg’s specimens—whether specifically determined or not—he does 

not seem to have mentioned this particular number. Probably it 

was not represented at Kew or in the other herbaria examined in the 

preparation of the work. Indeed, it has been thus far impossible to . 

learn of its presence in any herbarium other than that of Berlin. 

Nor after considerable search has any reference to this number 

been found in literature. 

1**Bei Las Ajuntas am Wege nach las Ranas.”’ 
2See Linnaea, xix. 343 (1847), where Ehrenberg says “Bei Las Ajuntas, wo 

sich der Moctezumafiuss mit dem Flusse von Toliman vereinigt * * * "' This, 
of course, establishes the position of Las Ajuntas; and from the manner in which i 

is mentioned on the label Las Ranas must have been a small settlement in the im- 
mediate neighborhood. ; 
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It is likely that the plant in nature is a rare or very local one. 

Queretaro, Hidalgo, and the adjacent states of Mexico have been 

visited repeatedly by botanists, indeed by such effective collectors as 

Thomas Coulter, Hartweg, Schaffner, Pringle, Palmer, Rose, Pur- 

pus, and Arséne. Most of their plants are very fully represented in 

the larger North American herbaria, but thus far neither the plant 

in question nor any very close relative has been found among them. 

Possibly Ehrenberg’s no. 1075 was a “unicate” and these small bits, 

now belonging to the herbarium of the Botanical Museum at Berlin- 

Dahlem, are all that were collected of this particular plant. Ehren- 

berg appears to have been primarily in search of cacti and such plants 

as would be suited to cultivation. It is not improbable that his col- 

lecting of other species was rather incidental and that few duplicates 

were taken unless there was some promise of horticultural interest. 

When in Berlin in 1905 the writer found the Ehrenberg sheet among 

unnamed Eupatorieae and was most kindly permitted to borrow it 

for detailed examination. He has returned again and again to its 

study, but always without being able to place it in any known species 

or genus, or indeed to refer it with certainty to any tribe of the Com- 

positae. Furthermore, the fragmentary nature of the material 

seemed at first hardly to justify its use as a generic type. However, 

as on several former occasions when dealing with inadequate material, 

the writer sought the aid of Mr. F. Schuyler Mathews, who with 

his usual skill has recorded effectively each of the characters as cau- 

tious dissection brought them to view. Supplemented by his de- 

tailed and very accurate plate it is believed that the following tech- 

nical description will record the genus so fully that there can be no 

difficulty in recognizing the plant whenever it may be rediscovered. 

Dyscritothamnus, gen. nov. Capitula mediocria pauciflora pedi- 

cellata homogama discoidea. Receptaculum valde convexum paleis 

angustis persistentibus onustum. Corolla graciliter tubulosa elon- 

gata; tubo proprio faucibus cylindricis gradatim ampliatis multo 

breviore; limbo subbilabiato; labia exteriore 4-dentata; labia in- 

teriore integea vix dentibus labiae exterioris longiore; dentibus om- 

nibus quinque ovato-oblongis acutiusculis. Antherae connatae an- 

gustissimae ad apicem cum appendice ovato-oblonga obtusa basi 

subintegrae nec cordatae nec sagittatae nec caudatae. Styli rami 

filiformes valde recurvati, obtusiusculi extus minute papillati. 

Achaenia obovoidea densissime sursum villosa nec angulata nec 

costata. Pappi setae multae inaequales praesertim basin versus 

plumosae, longioribus am subaequantibus.—Frutex xerophyticus 
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nanus; caule identidem dichotomo; ramis arcuatis; foliis alternis 
filiformi-linearibus caducis. 

D. filifolius spec. nov., fruticosus glaber ca. 3 dm. altus; caule 

tereti ca. 3 mm. crasso iterum et iterum furcato primo folioso deinde 

cum cicatricibus foliorum delapsorum scabrato; ramis patentibus 

curvato-adscendentibus; foliis subfiliformibus acutis supra enerviis 

subtus paullo carinatis post exsiccationem nigricantibus 2-3 cm, 
longis 0.5-0.8 mm. latis sessilibus integerrimis patentibus saepe 

curvatis; capitulis ad apices ramulorum subcorymbosis paucis ca. 

10-floris pedicellatis ca. 12-13 mm. longis et 6 mm. crassis; involucri 

squamis lanceolatis acuminatis tenuibus subscariosis glabris 2-3- 

seriatim imbricatis et paullo gradatis; paleis disci linearibus attenu- 

atis flosculos subaequantibus persistentibus; corollis graciliter tubu- 
latis glabris; tubo proprio ca. 2.5 mm. longo; faucibus gradatim ampli- 

atis subceylindricis 6 mm. longis; sens limbi ca. 1.4 mm. longi- 

tudine; achaeniis villoso-hirsutis ca. 2.5 mm. longis et 1.8 mm. cras- 
sis; pappi setis numerosis capillaribus modice plumosis albidis.— 
Mexico: on mountain walls in the range near Las Ajuntas on the 

way to Las Ranas [near the boundary between the states of Queretaro 

and Hidalgo], Ehrenberg, January, 1840, no. 1075 (rypx, Brl., phot. 
and slight fragm. Gr.). 

As already intimated the plant does not fall convincingly into any 
of the tribes of the Compositae-Tubuliflorae. It is true its slightly 
zygomorphous corollas suggest possible affinity with the Mutisieae; 
but in that tribe the anthers are almost always caudate, while here 

they are entire-based. In the few genera of the Mutisieac which 

have ecaudate anthers, such as Schlechtendalia and Barnadesia the 

style-branches are short, somewhat flattened and suberect, instead 

of being as here filiform. 
In the Berlin Herbarium the Ehrenberg sheet had been provision- 

ally referred to the Eupatorieae. But that tribe has almost through- 
out columnar distinctly 5-angled or 8-10-ribbed achenes, more 
elongated and usually less recurved style-branches, and nerveless 
anther-appendages. Furthermore, a chaffy disk and_ alternate 
leaves are not very frequent in the tribe and irregularity of corolla 
quite foreign to it. 

If ultimately it receives a place in the Eupatorieae it will be rele- 
gated there not so much on account of any obvious affinity as be- 
cause of the difficulty of finding any more natural disposition. 

Of course, its general involucral and floral traits keep it clearly 
out of certain tribes like the Anthemideae, Calenduleae, Arctotideae, 
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and Cynareae. Its entire-based anthers distinguish it from the 

Vernonieae, its capillary pappus from the Heliantheae, and chaffy 

disk from the Helenieae. There remain only the Astereae which 

have flattened and more definitely appendaged style-branches, the 

Inuleae, which normally have caudate anthers, and the Senecioneae, 

generally characterized by penicillate style-branches. In all three 

of these tribes irregularity of the corolla, while not unprecedented, is 

unusual and a chaffy receptacle is exceptional. It is true that there 

are a few genera in the Senecioneae in which the style-branches are 

filiform and fail to show the penicillate character usual in the tribe, 

but none of these shows any approach to the present plant, either in 

general habit or in the combination of technical characters. 

In case the genus is ultimately referred to the Eupatoricae it should 

probably follow Carphephorus with which it corresponds in having 

a chaffy disk, plumose pappus, and alternate leaves. If placed 

among the Inuleae it would find some habitally similar neighbors 

in such genera as Pegolettia and Jasonia; and in fact Pegolettia has 

a plumose pappus and a strikingly similar irregularity in the corolla 

in which one tooth is a trifle more deeply cut away from the rest 

than they are from each other. However, these habitally similar 

genera of the Jnuleae are not only geographically remote but pos- 

sess in accentuated degree the characteristic long-tailed anthers of 

the tribe. 
‘If placed in the Astereae it would fall, in consequence of its homo- 

gamous heads of perfect florets, among the Solidagineae somewhere 

near Bigelowia, but without any very obvious affinity, differing as 

it does in its filiform style-branches, chaffy disk, and irregular cor- 

ollas. 
In consideration of these facts it may be well for the present to 

append this little-known monotype to the Eupatorieae. Happily 

the genus Carphephorus with which it shares some important tech- 

nical characters is ordinarily placed at the end of the tribe. Thus 

if the new genus is inserted immediately after Carphephorus it will 

fall between the Eupatorieae with which it has some teaits in com- 

mon and the Astereae where its relatively short plump and_ hairy 

achenes would form no anomaly. 

Unfortunately the color of the florets was not recorded by the col- 

lector. They have faded to a dingy brownish shade. Had they 

heen bright yellow in nature, some trace of this color would have 

probably been retained after drying. It is probable therefore that 

they were white, roseate, purplish, or possibly ochroleucous. 
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The generic name, from Sickert, hard to determine, and 6éuvos, 

shrub, seems to be justifiable. 
Should anyone find further material of this plant, either in field 

or herbarium, the writer would welcome information of the fact. 

EXPLANATION OF PLATE. 

Figs. 1-10: Dyscritothamnus filifolius. Fig. 1, habit, natural size. Fig. 

2, leaf x 4. Fig. 3, head X 4. Fi in 

of the persistent pales shown X 6. Fig. 5, corolla X 6. Fig. 6 limb of the 

opened corolla, showing irregularity < 12. Fig. 7, bases and tips of anthers 

x 12. Fig. 8, upper portion of style X 12. Fig. 9, achene X 6. Fig. 10, 

pappus-bristle x 12. : 

IV. A REVISION OF ASTRAGALUS, SUBGENUS HOMA- 

LOBUS, IN THE ROCKY MOUNTAINS. 

By J. Francis MAcsripeE. 

Tue desire to place in the Gray Herbarium under the name Astra- 

galus, an excellent specimen received from Mr. I. W. Clokey of Den- 

ver, referred by him to Homalobus decurrens Rydb., resulted in the 

following revision. This includes the species known to Dr. Rydberg 

to grow in the area covered by his Flora of the Rocky Mountains and 

Adjacent Plains—broadly speaking, the central Rocky Mountain 

states—and I acknowledge with appreciation my indebtedness to his 

treatment, with which, however, I cannot agree, either in the generic 

delimitation of the group or in the specific lines. 
For instance he “keys,” |. ¢. 455, Homalobus Nutt. under the 

characterization “Pods 1-celled, the partition if any rudimentary.” 

This describes the pods of all species included by him in Homalobus, 

but in Atelophragma Rydb., “keyed” under the same heading and 

distinguished by Rydberg, |. ¢., from the former genus by “ Partial 

partition present,” is placed A. Arthuri Jones, described by Ryd- 

berg himself, |. c. 507, as having pods with “ Partial partition broad, 

making the pod almost 2-celled!” This single discrepancy is cited 

“as one of many that seem to show the futility, recognized by Gray, 

Proc. Am. Acad. vi. 188-190 (1864), Nelson, Coulter & Nelson. 

New Man. Ry. Mt. Bot. 280 (1909) and Bot. Gaz. liii. 222 (1912), 

Wooton & Standley, Contrib. Nat. Herb. xix. 357 (1915), Jones, 

Proc. Cal. Acad. Sci. Ser. 2. v. 633 (1895), and others of segregating 
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the on the whole homogeneous group Astragalus L., notwithstanding 

the fact that a few species suggest the genus 7'’rifolium—an interest- 

ing phenomonon but to my mind not an argument at all for the 

further disassociation generically of either group. 

In considering the specific limitations of the plants referred by 

Rydberg to Homalobus I have reached the conclusion that nearly 

all the members of this subgenus are extremely plastic, responding 

quickly to various ecological conditions. Therefore, I have been 

constrained to recognize only as varieties (or to reduce entirely) 

many of the forms assigned by Rydberg to specific rank. However, 

some of the species apparently not capable of sharp definition never- 

theless merit recognition, notably A. hylophilus which in some forms 

approaches very closely A. serotinus, var. Palliseri and yet for the 

most part is reasonably well-marked. In spite of the existence of 

perplexing forms, therefore, I think the species should be retained. 

I have omitted A. grallator Wats. Zoe, iii. 52 (1892), which Ryd- 

berg has allied to A. wingatanus Wats. Jones, Proc. Cal. Acad. 

Sei. Ser. 2. v. 646 (1895), however, considers it an aberrant state of 

A. Haydenianus Gray. To this disposition I am not inclined to 

agree, but on the other hand, the species is surely more out of place 

in the neighborhood of A. wingatanus, etc., for the pods certainly are 

not “decidedly flattened laterally.” 

Excluding A. grallator I think that twenty-six species, instead of 

forty-five as recognized by Rydberg, may be distinguished as follows: 

Key To SPECIES AND VARIETIES. 

a. Pods evidently flattened laterally. 

b. Leaves simple, or rarely some of them 3-foliolate; 

densely cespitose plants. 

c. Pods ovate-oblong, 5-10 mm. long, the sutures rather 

prominent; peduncles often scarcely exceeding the 

Wein ei eeu ee FOR ee ae ee 1 A. simplicifolius. 

c. Pods oblong-linear, 8-15 mm. long, the sutures thin- 

: wncles often elongate: 23.5 a a. var. caespitosus. 

b. Leaves pinnate; if the leaflets reduced to-phyllodia, the 

plants not densely cespitose. 

d. Pods sessile, or if stipitate, the stipe never much ex- 

ceeding the cal 

ong; pods membranous.......-....-++++- 3. A. lancearius 

g Calyx-teeth 1.5 mm lo ng; flowers about 12 
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h. Pods ridged on the sides, acuminate, black- 

SSE A yt a apr ren ee eee 5. A. Bourgovii. 

i. Plants 1-2 dm. cs rather densely "ys le 

aa racemes short; pods only about 8 m 

Pe Pesluncles 2-3 em. long, mostly shorter 

the axiea: pods white-hairy..... 6. A. pauciflorus. 

7 Pediuncls. mostly longer and exceeding 

the s; pods black-hairy...........---- 7. A. debilis. 

i. Plants wt geile cespitose, usually taller; 

racemes more or less elongate; pods r rarely 

k. Pods sessile or v ery nearly so. 
i sfeorwristra es about 4 mm. eae 

htc! ene See i Pe ke oes A. wingatanus. 

l. Oblong, — 3 mm. wide, very siete 

"tipi 
ge settee and leaflets remote, mostly 

or _ apart; stems ae 

wide ly Bee Guten oes A. Dodgeanus. 

m. Flow = snd Teaflets gyeoes aay 
mm. stems only 

airict a oe a ph 
A. tenellus, var. Clementis. 

k. ees stipitate, the stipe at least as lon ng 

a thee Calwsdane Sas SPOT St 10. A. tenellus. 

e. Pods of a pueae or i Vwab cae type, or somewhat 

ob gta ceolate, sessile and usually more than 1.5 

em 
n, Rush-ike plants seemingly leafless (the leaves 

reduced to phyllodia), or the terminal leaflet 

greatly prolonged, as a continuation of the 

o. Stems 2-6 dm. high; pods 2.5-3 cm. lon 

p. Cal 5 mm. long, the teeth a little 

if at all longer than broad; leaves often 

we reduced to phyllodia............-. 11. A. campestris. 

p. C 5-6 mm. long, the teeth usually 

se than broad; lower leaves, at least, 
re or less st strongly developed. . Lla. var. Sy penal 

Stems 1-2 (2-15 mm. long. A. Garreltsi 

n. peep ee the lateral leaflets of even the e€ up- 
per leaves we 

q. Stems densely tufted, 1-1.5 dm eh: ear 

si em. long; racemes dense, usuall 
m. lon: 

*: Lasts ‘mostly 5, serine i oo Ty 2. A. detritalis. 

r. Leaflets gota y t er 
s. Pods 1.5 st yi goes ae grayish- 

strigose, as least ben 
t. Pods linear-oblong, 2-3 mm. wide; 

leaves strigose on. both eae 33. A. divergens. 

t. Pods widened above the middle to 
t 3.5 mm.; leaves glabrous “oF 

neatly so above... . 2.06... e068 . A. Carltonii. 
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s, Pods 1.5-2.5 cm. long; leaves sees 

the pubescence sparse ; 15. A. decumbens. 

qg. Stems ary not —. tufted or fie. — 
lax, cm ets 1-4 cm. 

n. sper de Groce to igen south 
or obtuse; pod fe 

v. Técoaial leaflet little ns any ae r than 
the lateral — and with ech arti- 
culation he achis. 

w. Pods g eed Ct ye gue Ae ee 16. A. hylophilus. 

w. Pods edie Tit yon eet cee ee l6a. var. oblongifolius 

v. chen Lntiots distinctly longer than 
al and tapering vee the rhachis 

ithout — artioulation:..:.) 5.203% 17. A. Rydbergii. 

u. Leatlets oblong, or linear va rapes: no 

r if broader " the e pods only 1.5 em. long. 

ria Pods about 2 em. long; rac cae often 1 

n. long 
y. Pods alia or eons so; leaves us- 

ually glabrous above..........--+-. 18. A. serotinus. 

y. Pods pubescent; eure strigose on 

both surfaces: .5.5005 se vein ati see 18a. var. strigosus. 

x. i to 1.5 em. long; racemes usually 

BORE a Cha a" rhe eee 18b. var. Palliseri. 

d. Pods i celiciate the stipe distinctly exserted from 

the calyx. 
2. Pods membranous, strongly flattened; calyx-tube 

3-4 mm lon 
aa.  Becat Sle ich se aga wae ges long. - ‘ stenophyllus. 

aa. Flowers red-purple; pedicels t 2 mm. lon 0. A. Coltoni. 

Pods mem facie eoeblik, vee ey flat. 
. lon 

a. ten ter nearly 
c. Pods ai “le or the Aklos shorter than the calyx. 

ae Pods es gs or more in diameter; flowers 1 cm. or 

more 
ee. Pods "pao: flowers about 5 5 om, — er ers . A, Hallit. 

ee. Pods pubescent; flowers about 1 em. 

dd. 3g ‘ mm. or less in diameter; ibe ais about 
...25. A. fleruosus. 
26. A. lonchocar rpus. 

2 i i] 

1. A. simpuiciroutus (Nutt.) Gray, Proc. Am. Acad. vi. 231 (1866). 

Phaca simplicifolia Nutt. ex T. & G. Fl. N. Am. i. 350 (1838). Homa- 

lobus simplicifolius (Nutt.) Rydb. Bull. Torr. Club, xl. 52 (1913). 

A. lingulatus Sheld. Minn. Bot. Stud. i. 118 (1894). H. lingulatus 

(Sheld.) Rydb. |. c. A. exilifolius A. Nels. Bull. Torr. Club, xxvi. 

10 (1899). H. exilifolius (A. Nels.) Rydb. |. ¢. H. uniflorus Rydb. 

1. c. xxxiv. 49 (1907).—Wyoming and adjacent Idaho to northern 

Utah and Colorado.—Wyomine: Freezeout Hills, F. Nelson, 4493; 

Carter, June 25, as, M. E. Jones; Laramie Hills, A. Nelson, 31; 
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Alcova, Goodding, 142; Hanna, EF. B. & L. B. Payson, 1694; Laramie, 

A. Nelson, 7289; northwestern Wyoming, Parry, 68 & 69. CoLoRapo: 

north of La Porte, Crandall, 758; Cafion City, June, 1877, Brande- 

gee. Urvan: Brush Creek Cafion, Goodding, 1285; Wasatch Station, 

Watson, 289. 

la. A. stmpuicirotius (Nutt.) Gray, var. caEsprrosus (Nutt.) 

Jones, Proc. Cal. Acad. Sci. Ser. 2. v. 647 (1895). Homalobus caes- 

pitosus Nutt. ex T. & G. Fl. N. Am. i. 352 (1838). A. caespitosus 

(Nutt.) Gray, Proc. Am. Acad. vi. 230 (1864). H. brachycarpus 

Nutt. lc. H. canescens Nutt. 1. c. A. spatulatus Sheld. Minn. Bot. 

Stud. i. 119 (1894). A. simplicifolius (Nutt.) Gray, var. spatulatus 

(Sheld.) Jones, Contrib. W. Bot. x. 65 (1902).—The Central Rocky 

Mountain States east to Saskatchewan and Ne 
Daxota: Newell, Carr, 15; Black Hills, 1887, Dr. W. H . Forwood; 

Crook Mountain Ranger Station, John Murdoch, Jr., 3561. Asst- 

ntpotA: Medicine Hat, Macoun, 4211; Cypress Hills, Macoun, 

4210, and 28. Nepraska: Harrison, June 4, 1891, Bates. Wy- 

omine: Newcastle, June 17, 1896, Bates; Yellowstone, 1878, Havard; 

Cheyenne, Greene, 27 

All of Nuttall’s species named above are represented in the Gray 

Herbarium by material labeled in his own writing. It is a study of 
this material in conjunction with the specimens cited that has con- 

vinced me of the futility of Rydberg’s attempt to recognize six spe- 

cies in this group, typified by A. simplicifolius. That there is but 

one variable species concerned seems evident from the fact that the 

characters relied upon by Rydberg to distinguish the forms are seen 

to be never concomitant nor constant when more than one collection 

is observed. Moreover, the Nuttallian specimens seen by me do 

not agree with Rydberg’s characterization. For instance, he de- 

scribes A. simplicifolius, Fl. Ry. Mts. 509, as having leaves “not 

pungent.” Those of Nuttall’s specimen are distinctly so. Simi- 

larly, the bracts of H. brachycarpus are quite as slender and scarious 

as those of A. caespitosus. Curiously enough, Rydberg makes no 
mention of H. canescens Nutt. which was published with H. caespi- 
tosus and H. brachycarpus. 

2. A. DETRITALIS Jones, Contrib. W. Bot. xiii. 9 (1910). Homa- 
lobus detritalis (Jones) Rydb. Fl. Ry. Mts. 511 (1917)—_Utan.— 
Not seen by me. 

3. A. LANcEARIUS Gray, Proc. Am. Acad. xiii. 370 (1878).—North- 
ern Arizona to Utah and probably Colorado.—Arizona: Beaver Dam, 
1877, Palmer, 114. 
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Jones, Contrib. W. Bot. x. 64 (1902), reduces this species to the 

next. Both are represented in the Gray Herbarium by the type 

material only, from which they appear to be distinct by the char- 

acters indicated, although closely related. 
4. A. Episcopus Wats.. Proc. Am. Acad. x. 346 (1875). Homa- 

lobus episcopus (Wats.) Rydb. Bull. Torr. Club, xl. 53 (1913).— 

SouTHERN Uvtan: 1873. F. M. Bishop. 
5. A. Bourcovi Gray, Proc. Am. Acad. vi. 227 (1864). Homa- 

lobus Bourgovit (Gray) Rydb. Mem. N. Y. Bot. Gard. i. 247 (1900). 

—Alberta to British Columbia and south to northern Idaho, Mon- 

tana and South Dakota.—ALBERTA: Sheep Mountain, John Macoun, 

10,190; head of Lake Louise, John Macoun, 65,084; Mount Paget, 

John Macoun, 65,082. Montana: McDonald’s Peak, Canby, 87; 

Summit, July 24, 1894, Williams; Belt Mts., Williams, 747. Ipano: 

Stevens Peak, Leiberg, 1470. British CoLumBia: Kootenay Pass, 

Aug. 15, 1881, Dawson; Summit of Rocky Mts., John Macoun, 26. 

“Rocky Mountains on the British Boundary,” 1858, FE. Bourgeau. 

6. A. pauctrLorus Hook. Fl. Bor. Am. i. 149 (1838). A. vextlli- 

flexus Sheld. Minn. Bot. Stud. i. 121 (1894). Homalobus vexilli- 

flecus (Sheld.) Rydb. Mem. N. Y. Bot. Gard. i. 249 (1900). A. 

amphidorus Blank. Mont. Agric. Col. Sci. Stud. i. 72 (1905). 

Homalobus miser Rydb. Fl. Ry. Mts. 511 (1917), not Dougl.— 

Northern Wyoming to Saskatchewan and British Columbia.—AL- 

BERTA: Belly River, John Macoun, 10,202; Pipestone Pass, John 

Macoun, 65,083. Montana: Skyhigh, Unionville, July 10, 1898, 

E. N. Brandegee; Shield’s River, Scribner, 27; Bozeman, Canby, 82; 

Bridger Mts., Rydberg & Bessey, 4486. WYOMING: Soda Butte, 

A. & E. Nelson, 5873. British Cotumsta: heights above Carbon- 

ate Draw, Hencock, 351. 

A. miser Dougl., Hook. Fl. Bor. Am. i. 153 (1838), is the earlier 

name for A. microcystis Gray, Proc. Am. Acad. vi. 220 (1864), as 

indicated by Jones, Contrib. W. Bot. viii. 9 (1898), and by. Piper, 

Contrib. U. S. Nat. Herb. xi. 373 (1906). Homalobus miser Rydb., 

Bull. Torr. Club, xl. 52 (1913) and Fl. Ry. Mts., is apparently a 

state of A. pauciflorus Hook., at least in large part. 

7. A. pepitis (Nutt.) Gray, Proc. Acad. Phil. 2. vii. 60 (1863). 

Phaca debilig Nutt. in T. & G. Fl. N. Am. 1. 345 (1838). Homa- 

lobus debilis (Nutt.) Rydb. Bull. Torr. Club, xl. 53. (1913).—North- 

ern Colorado to Wyoming, Idaho and northern Canada.—CoLorRaDo: 

North Park, Osterhout, 3; Upper Platte, Geyer, 3. 

g. A. wincaTanus Wats. Proc. Am. Acad. xviii. 192 (1883). 
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Homalobus wingatanus (Wats.) Heller, Muhl. i. 145 (1906). H. 

wingatensis Rydb. Bull. Torr. Club, xxxi. 563 (1904).—Western New 

Mexico and adjacent Arizona to Colorado and Utah.—Cotorapo. 

Naturita, Payson, 304; Mancos, Baker, Earle & Tracy, 78. NEw 

Mexico: Fort Wingate, Matthews, 7 & 15; “New Mexico,” Palmer, 

14 & 61. 
9. A. DopcEanus Jones, Zoe, iii. 289 (1893). Homalobus Dodge- 

anus (Jones) Rydb. Bull. Torr. Club, xl. 52 (1913)—Utah and 

southwestern Colorado.—Cotorapo: Grand Junctioa, May 22, 

1895, Jones. Uran: Thompson’s Springs, June 17, 1913, Jones. 

10. A. TENELLUS Pursh, Fl. Am. Sept. ii. 473 (1814). Homa- 

lobus tenellus (Pursh) Britton, Britton & Brown, Illus. FI. ii. 305 

(1897). Orobus dispar Nutt. Gen. ii. 95 (1818). H. dispar Nutt. 

in T. & G. Fl. N. Am. i. 350 (1838). H. stipitatus Rydb. Bull. Torr. 

Club, xxxiv. 419 (1907).—From New Mexico and Nevada to north- 

ern Canada and east to Nebraska and Minnesota.—Nortu Dakota: 

Devil’s Lake, June 29, 1902, Lunell. Sourn Daxora: Bull Springs, 

Rydberg, 632. AsstntBota: Medicine Hat, John Macoun, 4200. 

SASKATCHEWAN: Herzel, Macoun & Herriot, 70,486. ALBERTA: 

Red Deer Valley, Moodie, 960. Montana: valley of Blackfoot 

River, Canby, 83. Ipano: Clyde, Macbride & Payson, 3112. Wy- 

ominc: Dubois, Nelson, 751; C. Y. Horse Ranch, Goodding, 244. 

CoLorapo: near Empire, Patterson, 182; Idaho Springs, Jones, 687. 

Uran: P. V. Junction, Aug., 1883, Jones. New Mexico: Santa 

Fé, Rothrock, 40. 

Only a few representative collections of this somewhat variable 

species have been cited. I am unable to distinguish even varietally 

I. dispar Nutt. and H. stipitatus Rydb. recognized by Rydberg, F'l. 

Ry. Mts. 509 and 512. He maintains the former because of the 

short stipe and “oblong to oval” leaflets. Nuttall’s specimen in the 

Gray Herbarium has narrowly linear leaflets and the stipe of even 

very immature pods is quite as long as the calyx. H. stipitatus, 

characterized as having “narrowly linear” leaflets and a stipe eXx- 

ceeding the calyx, is limited as to range to “Sask.Mina.S. D.” 

The material seen by me from this territory has broadly obiong 

leaves and exhibits great variation in the development of the stipe. 

Furthermore, the pods of a Wyoming specimen are borne on stipes 

that somewhat exceed the calyx. A form of the species with pubes- 

cent pods occurs in Utah and Nevada which may be known as A. 

TENELLUS Pursh, forma strigulosus (Rydb.), comb. nov. Homalobus 
strigulosus Rydb. Bull. Torr. Club, xxxiv. 420 (1907)—Utah and 

Nevada.—Nevapa: E. Humboldt Mts., Watson, 285. 
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10a. A. TENELLUS Pursh, var. Clementis (Rydb.), comb. nov. 

Homalobus Clementis Rydb. Bull. Torr. Club, xxxi. 563 (1904).— 
Colorado and New Mexico.—Cotorapa: Marshall Pass, Baker, 

489. New Mexico: Ponchuelo Creek, Stewdley, 4181. 
Rydberg contrasts this plant with A. wingatanus. The pods how- 

ever are distinctly though shortly stipitate, and accordingly, not- 

withstanding the purplish flowers, the plant is allied to A. tenellus. 

which it resembles closely in habit. Besides the difference in the 

color of the corolla the variety Clementis can be distinguished from 

the typical form of A. tenellus by the pubescent and very shortly 

stipitate pods. The specimen cited from New Mexico has pods on 

longer stipes than exhibited on cotype material from Colorado which 

suggests that this plant is better treated as a variety than as a dis- 

tinct species. Furthermore, specimens of A. tenellus with glabrous 

pods on well-developed stipes occasionally have purple instead of 

yellowish corollas. This color form may be known as A. TENELLUS 

Pursh, forma acerbus (Sheld.), comb. nov. A. acerbus Sheld. Minn. 

Bot. Stud. i. 123 (1894). Homalobus acerbus (Sheld.) Rydb. Bull. 

Torr. Club, xxxii. 666 (1906). 

11. A. campestris (Nutt.) Gray, Proc. Am. Acad. vi. 229 (1864). 

Homalobus campestris Nutt. in T. & G. Fl. N. Am. j. 351 (1838). 

H. junceus Nutt. 1. ¢. A. junceus (Nutt.) Gray, l. c. 230. A. junet- 

formis A. Nels. Bull. Torr. Club, xxvi. 9 (1899). H. junciformis 

(A. Nels.) Rydb. Bull. Torr. Club, xxxii. 666 (1906). A. diversi- 

folius Gray, var. roborum Jones, Contrib. W. Bot. x. 61 (1902).— 

Wyoming to Colorado, Utah and Arizona.—WYoMING: Fort Steele, 

Nelson, 4839; Leucite Hills, Merrill & Wilcox, 468; Gros Ventre River, 

Nelson, 1086; northwestern Wyoming, Parry, 80. CoLoRapo: 

White River, 1878, Mrs. Danfurth. Utau: Parley’s Peak, Watson, 

288; southern Utah, Mrs. Thompson; Salt Lake City, Garrett, 984. 

Nevaba: Cave Creek P. O., Heller, 9500. 

lla. A. campestris (Nutt.) Gray, var. diversifolius (Gray), comb. 

nov. A. diversifolius Gray, Proc. Am. Acad. vi. 230 (1864).—Mon- 

tana to Colorado, west to Utah and Idaho.—MonTana: Helena, 

Canby, 84. Ipano: Tikura, Nelson & Macbride, 1292; Clyde, Mac- 

bride & Payson, 3183; Beaver Cation, Watson, 92; Picabo, Macbride 

& Payson, 2993. WyYoMING: sources of the Platte, Nuttall. Cot- 

orapDOo: South Fork of Platte, Geyer, 2; Middle Park, 1864, Parry; 

Cedar Edge, Baker, 242. Uran: Uintah, Jones, 1831; Salt Lake 

City, Garrett, 1776; Magna, W. W. Jones, 166 

I have reached the conclusion that H. junceus Nutt. aad H. cam- 
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pestris Nutt. are phases of but one species by examination of Nutt- 

all’s material in the Gray Herbarium in conjunction with the speci- 

mens cited above. The relative length of the calyx-lobes, and the 

presence or absence of black pubescence seem to me to be trivial 

variations not concomitant with other characters and of no practical 

taxonomic value. 

12. A. Garrettii, nom. nov. Homalobus paucijugus Rydb. Bull. 

Torr. Club, xxxiv. 418 (1907), not A. paucijugus Schrenk, Bull. Phys. 

—Math. Acad. Petersh. ii. 196 (1844).—Utah.—Big Cottonwood 

Canyon, Garrett, 1580, in part. 
13. A. pivercENS Blank. Mont. Agric. Col. Sci. Stud. i. 73 

(1905). Homalobus tenuifolius Nutt. in T. & G. FJ. N. Am. i. 351 

(1838), not A. tenuifolius Desf. Fl. Atl. ii. 186.1800). H. camporum 

Rydb. Bull. Torr. Club, xxxii. 666 (1906)—Wyoming to Idaho, 

Utah and Colorado.—Ipano: Howe, Macbride & Payson, 3106: 

Beaver Cafion, Watson, 91. Cotorapo: Dry Sandy, June 22, 

1873, Parry. Wyomine: “Colorado of the West,” Nuttall; north- 

western Wyoming, Parry, 81; Medicine Bow, Nelson, 9648; Bush 
Ranch, Nelson, 7085; Laramie Hills, Nelson, 198; Birds Eye, Nelson, 
9359; Leckie, Merrill & Wilcox, 537 & 585; Alcova, Goodding, 146; 

Mammoth Hot Springs, A. & FE. Nelson, 5649. Uran: Big Cotton- 

wood Canyon, Garrett, 1580, in part. 

14. A. Carltonii, nom. nov. Homalobus humilis Rydb. Bull. Torr. 

Club, xxxiv. 417 (1907), not A. humilis Bieb. Fl. Taur. Cauc. il. 

203 (1808).—Utah.—near Marysvale, Rydberg & Carlton, 7147; 

Delano Peak, Rydberg & Carlton, 7219; Alta, Jones, 1210. 
15. A. pecumBens (Nutt.) Gray, Proc. Am. Acad. vi. 229 (1864). 

Homalobus decumbens Nutt. in T. & G. Fl. N. Am. i. 352 (1838). 
H. microcarpus Rydb. Bull. Torr. Club, xxxiv. 417 (1907)?—Colo- 
rado and Wyoming.—Wyomine: Wood’s Creek, Goodding, 1429; 

Platte, Nuttall. Cotorapo: 1862, Hall & Harbour, 142 in part; 

1862, Parry, 435; Como, Crandall & Cowen, 131. 

Nuttall’s material of this species in the Gray Herbarium consists 

of a single stem and one mature legume. The specimen is not ex- 
actly duplicated by any others I have seen, but the material cited 

cannot be referred to another species, unless to H. microcarpus Rydb. 
which I know only from description. 

16. A. HyLopuitus (Rydb.) A. Nels. in Coult. & Nels. New Man. 
Ry. Mt. Bot. 291 (1909). Homalobus hylophilus Rydb. Mem. N. Y. 

Bot. Gard. i. 247 (1900).—Montana to Utah—Monrtana: Bridger 
Mts., Rydberg & Bessey, 4490; Bozeman, W. W. Jones. WYOMING: 
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Yellowstone Lake, A. & E. Nelson, 6627. Uran. Dyer Mine, 

Goodding, 1321. 
16a. A. HYLoPHILUS (Rydb.) A. Nels., var. oblongifolius (Rydb.), 

comb. nov. Homalobus oblongifolius Rydb. Bull. Torr. Club, XXXIV. 

50 (1907).—Wyoming and Colorado.—Wyomine: Union Pass, 

Nelson, 869; Teton Pass Mts., E. B. & L. B. Payson, 2068. CoLo- 

rapo: Leadville, July, 1884, Jones; Cerro Summit, Baker, 409; 

Pinkham Creek, Goodding, 1472. 

17. A. Rydbergii, nom. nov. Homalobus decurrens Rydb. Bull. 

Torr. Club, xxxi. 563 (1904), not A. decurrens Boiss. Diagn. Ser. 1. 

vi. 40 (1845).—Colorado.—Jefferson Co., Clokey, 3808; 1862, Hall & 

& Harbour, 142, in part; Golden City, 1870, Greene. 

18. A. seroTinus Gray, Pac. R. Rep. xii. 51 (1860). Homalobus 

serotinus (Gray) Rydb. Mem. N. Y. Bot. Gard. i. 248 (1900).—Wash- 

ington, British Columbia and Montana (?).—WasHINGTON: on the 

Okanagan, Cooper; Peshastin, Sandberg & Leiberg, 473; 1889, Vasey, 

273. British CoLtumBIA: Armstrong, Wilson, 133; between Kettle 

and Columbia River, J. M. Macoun, 63,752. 

18a. A. sERoTINUS Gray, var. strigosus (Coult. & Fish.), comb. 

noy. A. strigosus Coult. & Fish. Bot. Gaz. xviii. 299 (1893). Homa- 

lobus strigosus (Coult. & Fish.) Rydb. Bull. Torr. Club, xl. 53 (1913). 

A. griseopubescens Sheld. Mina. Bot. Stud. i. 126 (1894).—Mon- 

tana and Washington.—MOonTANa: Columbia Falls, July 12, 1894, 

Williams. WasHINGTON: near Spokane and Columbia Rivers, 

Geyer, 475; 1860, Lyall. 

18b. A. seRoTINUS Gray, var. Palliseri (Gray), comb. nov. A- 

Palliseri Gray, Proc. Am. Acad. vi. 227 (1864). Homalobus Pallo- 

serr (Gray) Rydb. Mem. N. Y. Bot. Gard. i. 248 (1900).—Montana, 

Washington, Alberta, British Columbia and apparently Utah.— 

Montana: Old Sentinal, M acDougal, 168. WASHINGTON: Walla 

Walla, Brandegee, 733. ALBERTA: Squaw Mt., Barber, 279; Banff, 

Butters & Holway, 12. Brirish CoLuMBIA: Columbia Valley, 

John Macoun, 1; Selkirk, Shaw, 241; Sophie Mt., J. M. Macoun, 

This species is closely related indeed to the more southern A. 

hylophilus to which it may pass through the var. Palliseri, but the 

typical forms are clearly distinct. 

19. A. srenopuyiius T. & G. Fl. N. Am. i. 329 (1838). Homa- 

lobus stenophyllus (T. & G.) Rydb. Mem. N. Y. Bot. Gard. i. 249 

(1900).—Nevada to Montana and British Columbia.—Specimens of 

this common and characteristic species need not be noted. 
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20. A. Cotront Jones, Zoe, ii. 237 (1891). Homalobus episcopus 

Rydb. Fl. Ry. Mts. 514 (1917), not A. episcopus Wats.—Utah, 
Colorado and New Mexico.—Cotorapvo: Naturita, Payson, 336. 

New Mexico: Carrizo Mts., May & June, 1892, Matthews. 
Rydberg’s reduction, |. ¢., of this species to A. episcopus, a plant 

with strictly sessile pods, is not understandable. 
21. A. cottinus Dougl. in G. Don, Gen. Syst. ii. 256 (1832).— 

Oregon to western Idaho and British Columbia.—Collections of this 

rather common species are regularly determined correctly. 

22. A. curvicarpus (Sheld.) comb. nov. A. speirocarpus Gray, 
var. curvicarpus Sheld. Minn. Bot. Stud. i. 125 (1894). Homalobus 
curvicarpus (Sheld.) Heller, Muhl. ii. 86 (1905). A. speirocarpus 
Gray, var. falciformis Gray, Bot. Calif. i. 152 (1880), not A. falet- 
formis Desf. ex DC. Astrag. 176 (1802). A. Gibbsii Kell., var. fal- 
ciformis (Gray) Jones, Contrib. W. Bot. viii. 23 (1898).—Washing- 
ton to California and Idaho.—Ipano: New Plymouth, Macbride, 75; 
Shoshone Falls, Nelson & Macbride, 1839. Nevapa: Toyabe Mts., 
Watson, 282. Cauirornta: Fall River Mills, Hall & Babcock, 

4252; Sierra Co., Lemmon, 621; Grenada Station, Heller, 8066; west 

of Amedee, June 24, 1897, Jones. OreGon: Barren Valley, Let- 
berg, 2187; Rock Creek, Leiberg, 66; Otis Creek, Leiberg, 2332; east- 
ern Oregon, May 20, 1898, Cusick, 1878; Antelope, Howell, 387; 

Steins Mt., Howell, 381; Narrows, Peck, 3020. 

A, (ibbsii Kell. is closely related to this species but I have seen no 
intermediate specimens. A. Gibbsii, furthermore, occurs only in 

extreme western Nevada and adjacent California. The species may 
be contrasted as follows: 
ees .5-3.5 mm. long; pods turgid, coriaceous; 
on exceeding the calyx; pubescence soft, rie 

wh Sete eS a eer ee eh to ontirgs ad nf) 2 ek GaN Ue els A. Gibbsit. 
Calyx- tecth ‘= 1.5 mm. long; pods little turgid, sub- 

coriaceous; stipes long-exserted; pubescence stri- : 
ret, Me ek A. curvicarpus. 

23. A. Hauum Gray, Proc. Am. Acad. vi. 224 (1864). Homalobus 
Halli? (Gray) Rydb. Bull. Torr. Club, xxxii. 667 (1913).—Colorado. 
—Middle Park, 1875, Patterson; Como, Crandall & Cowen, 134; 
South Park, Hughes, 2; 1862, Hall & Harbour, 121; McCoy, Shear & 
Bessey, 1345. 

24. A. Fenpiert Gray, Pl. Wright. ii. 44 (1853). Phaca Fendlert 
Gray, Pl. Fendl. 36 (1840). Homalobus Fendleri (Gray) Rydb. Bull. 
Torr. Club, xxxii. 667 (1906).—Colorado and New Mexico.—Co.o- 
raDO: Black Cafion, Baker, 376; Apex, Wolf & Rothrock, 226; Los 
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Pinos, Baker, 425; Boulder City, 1862, Parry. New Mexico: Los 
Pinos, Baker, 411; between Santa Fé and Canoncito, A. A. & E. 
Gertrude Heller, 3783; between Santa Fé and Pecos, Fendler, 157. 

25. A. FLExUOSUS Dougl. in G. Don, Gen. Syst. ii. 256 (1832). 
Phaca flexuosa Hook. Fl. Bor. Am. i. 140 (1833). Homalobus flexu- 
osus (Dougl.) Rydb. Bull. Torr. Club, xxxii. 666 (1906). H. proxi- 
mus Rydb. Bull. Torr. Club, xxxii. 667 (1906)? H. Salidae Rydb. 

.c. ? A. proximus (Rydb.) Woot. & Standl. Contrib. U. S. Nat 
Herb. xix. 366 (1915) ?—Saskatchewan to New Mexico, Utah, sad 

Alberta. 

I have not seen authentic material of either H. proximus Rydb. 
or H. Salidae Rydb. but from description these Segregates possess no 
characters that are not evident in varying are in the large series 

of specimens I have seen of this common spec ‘ie 
26. A. LoncHocaRPUS Torr. Pac. R. Rep. iv. "80 (1857). Phaca 

macrocarpa Gray, Pl. Fendl. 36 (1849), not A. macrocarpus ‘ 
ee 148 (1802). Homalobus macrocarpus (Gray) Rydb. Bull. 

r. Club, xxxii. 667 (1906). A. macer A. Nels. Bot. Gaz. Ivi. 65 
(1913) .—Utah and Colorado to New Mexico.—Cotorapo: Paradox, 

Walker, 179; Durango, Crandall, 4; Pagosa Springs, Baker, 416; 
Naturita, Payson, 314. Uran: 1874, Parry, 52. New Mexico: 

Santa Fé, A. A. & E. Gertrude Heller, 3604; also Fendler, 160. 

V. VARIOUS NORTH AMERICAN SPERMATOPHYTES, 
NEW OR TRANSFERRED. 

By J. Francis MAcsrIDe. 

/CLEOME LUTEA Hook., var. Jonesii, var. nov., staminibus 6 didy- 

nimis, eorum 4 brevioribus 2 cm. longis sed 2 ceteris longioribus 3 
em. longis; siliqua lineari-fusiformi circa 4 em. longa, medio circa 2 
mm. lata vix haud torulosa, matura stipite circa 2.5 cm. longo 
praedita; corolla aurea.—ARIZONA. verde Valley, July 24, 1920, W. 
W. Jones, 168 (rypx, Gray Herb.). 

In view of the considerable variation display. ed in a series of speci- 
mens of C. lutea it seems best to regard this plant with extremely 
long filaments and pods as only a variety. The flowers, however, 

appear to be of a brighter yellow than those of the typical form. 

The specimen belongs to a small collection of plants, chiefly Arizonan, 
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made in 1920 by Mr. W. W. Jones, who revised the genus Zexmenia. 

Lotus Torrey (Gray) Greene, va... seorsus, var. nov., plus minusve 
adpresse hirsutulus; caulibus gracilibus erectis vel adscentibus; 
foliolis fere glabris, rare 1.5 cm. longis, 5 mm. latis, apice rotundatis, 

abrupte cuspidatis; pedunculis 2—4-floris; corolla circa 1 em. longa.— 
CALIFORNIA: near the stream, Idlewild, San Jacinto Mts., June 28, 
1919, Mary F. Spencer, 1280 (type, Gray Herb.). 

Parish, Plant World, xx. 220 (1917), referred specimens secured 
in the San Bernardino Mountains to L. Torreyi without comment. 
These probably are the same as Mrs. Spencer’s which differ sufficiently 
from the typical form of the species as it occurs in the central Sierra 

Nevada to be accorded varietal recognitioa. The southern plant is 
less: pubescent, the pubescence hirsutulous rather than villous, the 
smaller leaflets are much more abruptly cuspidate and the peduncles 
bear fewer and smaller flowers. Usually, too, the variety is less 
robust. If it were not for the presence of intermediate forms in 
which all of these characters are seen to vary the variety seorsus would 
merit specific rank. 

For a discussion regarding the recent delimitation of the genus 

Lotus, see Contrib. Gray Herb. liii. 14 (1918). 
MENTZELIA LAEVICAULIS (Dougl.) T. & G., var. acuminata Nels. 

& Macbr., in herb. Nuttallia acuminata Rydb. Bull. Torr. Club, 
xl. 61 (1913). 

In a large series of specimens I have been unable to see any constant 
coordination of the characters upon which Dr. Rydberg segregated, 

¢., N. acuminata. The “pubescent, duller stem” may or may not 
be associated with long-acuminate upper stem-leaves with “ broad 
almost subhastate bases.” For instance, Suksdorf’s no. 175 from 
Park County, Montana, is pubescent-stemmed but even the upper- 
most leaves are narrow. And surely the upper leaves of Cotton’s 
no. 808 from the Yakima region of Washington, are quite as broad 
at the base and as long-acuminate as those of W. W. Jones’ no. 430 
from Bacchus, Utah, although the former specimen has a smooth 

lustrous stem while that of the latter is finely pubescent and dull. 
Furthermore, all of the Californian material referred to M. laevi- 

caulis by Urban and Gilg, and other authorities, is not smooth- 
stemmed. And indeed this Californian material does not seem dis- 
tinguishable from specimens cited by Rydberg, |. ¢., as representing 
N. acuminata, which therefore is not “ lacking in California.” M. 
acuminata, therefore, appears to be merely a form with pubescent 
stems that approximates the range of the typical state but that 
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replaces it, at least largely, in Wyoming and Montana. Accordingly 

it may be assigned varietal rank. 

Mentzelia parviflora (Dougl.), comb. nov. Bartonia parviflora 

Dougl. ex Hook. Fl. Bor. Am. i. 221 (1834). Nuttallia parviflora 

(Dougl.) Greene, Leaflets, i. 210 (1906). 

Rydberg, Fl. Ry. Mt. 572 (1917), refers to this species, with a 

question, M. Brandegei Wats. The only specimen I have seen of the 

latter is the type from “Washington Territory” and it seems very 

distinct by virtue of the fewer stamens (only about 35) and the 

narrow almost pinnately dissected leaves. M. parviflora resembles 

M. laevicaulis, var. acuminata except that the flowers are much smaller 

and the leaves more remotely toothed. 

In spite of the presence of the name M. parviflora Heller, Bull. 

Torr. Club, xxv. 199 (1898), I am taking up Douglas’s name on the 

ground that Heller’s species is “ universally regarded as non-valid” 

(Art. 50, Int. Rules Bot. Nomencl.). Exception to this may be 

taken, however, as Wooton and Standley, Contrib. U. S. Nat. Herb. 

xix. 435-436 (1915) recognized it although remarking, “close to” 

M. albicaulis. However, they maintained the name under the seg- 

regate genus Acrolasia and no authority has given Heller’s species 

any standing under Menézelia. The name “ parviflora,” therefore. 

seems to me available for the plant of Douglas. 

Opuntia compressa (Salisb.), comb. nov. Cactus Opuntia L., 

Sp. Pl. 468 (1753). C. compressus Salisb. Prod. 348 (1796). 0. 

Opuntia (L.) Karsten, Deutsch. Fl. 888 (1882). 

In accordance with Art. 55, 2 of the International Rules of Botani- 

cal Nomenclature which reads, “Specific names must also be rejected 

when they merely repeat the generic name” the above new combin- 

ation is necessary. As the word “ compressus” has not before been 

used as a specific cognomen in Opuntia, Satisbury’s name is available. 

/Oenothera Abramsi, nom. noy. Sphaerostigma pallidum Abrams, 

Bull. Torr. Club, xxxii. 539 (1905), not 0. pallida Lindl. Bot. Reg. t. 

1142 (1828). 
Mrs. Mary F. Spencer has secured a series of specimens of this 

xerophilous species, which is well differentiated from other related 

members of the subgenus Sphaerostigma by the uniformly appressed 

pubescence and relatively small flowers. 

nothera (Davidson), comb. nov. Sphaerostigma erythra 

Davidson, Bull. South. Calif. Acad. Sci. i. 118, pl. 9 (1902). 

Although I have seen no authentic material of Dr. Davidson’s 

species, I refer to it with but little hesitation Mrs. Spencer’s number 
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1465 from Palm Canyon, Colorado Desert, California, secured April 

7, 1920. 
CoELopLEURUM LUCIDUM (L.) Fernald, Rhodora, xxi. 146 (1919). 

C. Gmelini (DC.) Ledeb. FI. Ross. ii. 361 (1844). C. maritimum 

Coult. & Rose, Bot. Gaz. xiii. 145 (1888). C. longipes Coult. & Rose, 

Contrib. U. S. Nat. Herb. vii. 142 (1900). 
The attempt to determine an excellent specimen of Coe lopleurum 

collected at Harbor, Curry County, Oregon, July 10, 1919, by Prof. 

Morton E. Peck has brought to sie the fact that the genus is mono- 

typic instead of consisting “of 4 or 5 species belonging to the north- 

ern coasts of North America and adjacent Asia,” as stated by Coul- 

tee and. Rose, I. c. 141. 

Study of the large amount of material in the Gray Herbariam and 

in the herbarium of the New England Botanical Club shows con- 

clusively that the character “fruit with equal ribs,” used by Coulter 

and Rose to distinguish the plant of the northeastern coast from that 

of the northwestern, breaks down completely. Specimens from 

both coasts have fruits with the lateral ribs distinctly broader than 

the others; and also every gradation from ribs very unequal to ribs 

equal i in size may be observed. Coulter and Rose recognize three 

species on the western coast, distinguishing them from each other by 

the size of the fruit and the “obtuse” and “acute or ac uminate’’ 
leaflets. Clearly if these are valid characters there are several spe- 
cies on the eastern coast as well. For there the same variation in 

the size of the fruits and the degree to which the leaflets are acute is 

evident in a large series of specimens 
Prof. Fernald has called my attention to the fact that there is no 

reason to expect, from a standpoint of range, the western and eastern 

plants to differ. The range is, in fact, analogous to that of many 
plants, notably Elymus axenarius, var. villosus, Lathyrus maritimus, 
Mertensia maritimus, Carex maritimus, C. norvegica, Poa eminens, 
Senecio pseudo-arnica, and others. It is interesting to add_ this 

showy umbelliferous species to the list. 

phocarp sae nom. nov. Gomphocarpus tomentosus 

(Torr. ) Gray, Bot. Calif. i. 477 (1876), not G. tomentosus Buch. 
Trav. i. 543 (1822). 
Gompnocarrus Torrey Macbr., var. Xanti (Gray), comb. nov. 

Gomphocarpus tomentosus (Torr.) Gray, var. Xanti Gray, Bot. Calif. 
i. 477 (1876). 

It seems strange that no one has observed that the name fomen- 

tosus was used for an African species (which is valid) long before 
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this not uncommon Gomphocarpus of southern California was dis- 
covered. My attention has been called to this in determining some 
excellent specimens of the species secured by Mrs. Mary F. Spencer 
at Mesa Grande, San Diego County, in May, 1919 

Puaceuia viscipa (Benth.) Torr., forma sibifiors (Nutt.), saa 
nov. Kutoca albiflora Nutt., Journ. ‘Ae ad. Nat. Sci. Phil. Ser. 1. ii. 
158 (1848). P. viscida (Benth) Torr., var. albiflora (Nutt.) Gray, By n. 
fr ii. 1. 163 (1878.) 
My attention has been called to this species by a specimen in a 

set of California plants received from Mr. W. N. Suksdorf. As it 

differs from the typical state of the species, with which it may some- 
times grow, only in the white corollas, formal rather than varietal 

designation seems to be more fitting. 
v ALLOCARYA STIPITATA Greene, var. micrantha (Piper), comb. nov. 
A, stiprtata Greene, subsp. micrantha Piper, Contrib. U. S. Nat. 
Herb. xxii. 94 (1920). 

I have discussed the distinctness of the categories variety and sub- 
species in Contrib. Gray Herb. lix. 1 (1919). Since the plant treated 
by Piper as a subspecies of A. stipitata differs only in the smaller 
corolla it seems to me not more than a variety. 

Piper’s revision of Allocarya is one of the finest consummated in 
this family. He may be said-to have discovered the specific char- 
acters, since, even though to some extent recognized, they have 
never before been consistently described for each species. Certainly 
these characters, minute as they are and mostly of the fruit, are re- 
markably constant, in this respect suggesting those of Cryptantha 
and Orescarya. Thus is added a third genus in this family, as it 
occurs in western North America, the species of which are often 
scarcely, if at all, distinguishable by vegetative characters. 

Mr. Willard N. Clute, editor of a‘ magazine, “The American 

Botanist,” comments in the May issue, 1920 (page 65) on Piper’s 
revision. Mention is made of this in order that some toiling tax- 
onomist may find delightful relaxation in reading Mr. Clute’s para- 
graph. 
Sotanum XantTI Gray, var. Spencerae, var. nov., habitu ignotum. 

ramulis superioribus viridibus, ut videtur glabris, non patentibus; 
corollis albis, solum 1.5 em. latis—Catrrornia: Torrey Pines, near 

San Diego, March 28, 1919, Mary F. Spencer (type, Gray Herb.). 
Mrs. Spencer’s label records the flowers of this interesting variant 

as “snow white.” The aspect of the specimens is similar to that of the 
var, glabrescens Parish but the corollas are much smaller (and white) ; 
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and if one may judge from the way in which the upper branches are 

borne the habit of the plant is much more compact than is the case 

with the variety glabrescens. 
vy CastittesA Douctasu Benth., var. contentiosa, var. nov., foliis 

numerosis cinereo-viridibus seabrido-pubescentibus nunc integris 

ounc trifidis; calyce 19-21 mm. longo antice et postice subaequaliter 

lobis apice dentatis obtusis; corolla 20-24 mm. longa, tubo circa 1 

em. longo, galea calycem paululum superanti; labii lobis circa .75 

mm. longis.—Ca.irornia: hi!l near Lompoc, June 11, 1913, Suks- 

dorf, 94 (rypE, Gray Herb.); Gaviota, May 1, 1908, Eastwood, 57; 

country adjacent to Santa Barbara, May 16, 1908, Eastwood, 136. 

The obvious difference between this variety, apparently restricted 
to Santa Barbara County, and the typical form of the species is the 

very scabrous pubescence which is sufficiently dense to give an ashy 

hue to the foliage. Also, in the specimens examined, the corolla, in 
proportion to the calyx, is shorter than in true C. Douglasii, but this 

character belongs likewise to C. Wrightii Elmer, Bot. Gaz. xli. 322 

(1906) which appears to be another variety, not as distinct, how- 
ever, as var. contentiosa. Indeed the disposition of the latter is per- 

plexing but its relationship is surely here. Now, at least, C. Doug- 
lasii seems to be the proper name for the rather common Indian 

Paint Brush of western California. Jepson’s treatment of it in Fl. W. 
Middle Cal. 402 (1901) as merely a variety of C. parviflora - Bong., 
of Alaska, well-defined by Fernald, Erythea, vi. 41, 43 (1898), is 
radical. Rather must it be compared with the variable C. angusti- 
folia (Nutt.) G. Don typically of the Rocky Mountains and the 

northwestern United States. 
Sotipaco ricipa L., var. HUMILIS Porter, Syn. Fl. Colo. (Dept. 

Int. Misc. Publ. 4) 63 (1874). Oligoneuron canescens Rydb. Bull. 
Torr. Club, xxxi. 652 (1904). 
My attention has been called to this well-marked species by the 

receipt of an excellent specimen from Mr. I. W. Clokey. The label 
accompanying the material reads: “3901 Oligoneuron canescens 

Rydb. Dry soil, Jefferson Co., Colorado.” 
Dr. Rydberg, |. ¢., in segregating the Rocky Mountain plant from 

typical S. rigida, distributed from the Atlantic states to the Great 
Plains, mentioned one difference only that obviously was not one of 
degree, viz., the presence of a few hairs at the summit of the achene. 
The achenes of the eastern state of the species are, indeed, uniformly 
glabrous throughout, but some western material, notably, Aven 
Nelson’s no. 8638 from Platte Canyon, Wyoming, has glabrous 
achenes although the foliage is densely pubescent, the plant in this 
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respect according with O. canescens. Furthermore, it becomes evi- 
dent, upon examination of many specimens, that the amount of 
pubescence at the summit of the achenes varies. Accordingly the 
western form of S. rigida appears at most to be a variety, distinguish- 
able, but with no constant character. The smooth achenes of some 
specimens probably accounts for the suppression by Nelson, Coulter 
& Nelson, New Man. Ry. Mt. Bot. 507 (1909) of Porter’s varietal 
name, a course certainly less open to censure than Rydberg’s treat- 
ment which may be said to be fantastic in that even the convenient 
and logical expression of the group relationship is lost by the main- 
tenance of Oligoneuron Small, Fl. S. E. U. S. 1188 (1903). 

‘ Lepachys columnifera (Nutt.), comb. nov. Rudbeckia columnifera 

Nutt. Fraser’s Cat. no. 75 (1813). R. columnaris Pursh, Fl. Am. 

Sept. 575 (1814), or Sims, Bot. Mag. t. 1601 (1814). L. colum- 

naris (Pursh) T. & G. Fl. N. Am. ii. 315 (1842). Ratibida colum- 
nifera (Nutt.) Woot. & Standl. Contrib. U. 5S. Nat. Herb. xix. 706 
(1915). 
The diagnosis of R. columnifera is meager but since the identity of 

the plant is not open to question, the specific name is to be taken up. 
In accordance with Art. 38 of the International Rules of Botanical 
Nomenclature, Lepachys Raf. Journ. Phys. Ixxxix. 100 (1819), al- 
though a later name than Ratibida Raf. Am. Monthly Mag. ii. 268 

_ (1818), is retained since the latter was published “without diagnosis 

or reference to a former description under another name” and there- 
fore “is not valid.” 

v Stephanomeria Wheeleri (Gray) Nels. & Macbr., in oa Chaet- 
adelpha Wheelert Gray, ex Wats. Am. Nat. vii. 301 (1873). Proc. 
Am. Acad. ix. 218 (1874). 
When Dr. Gray, |. ¢., proposed his segregate genus Chactadelpha 

he did so from the view point that “There are so few characters to 
hold to in the Cichoriaceae that we cannot let go those founded on 
the nature of the pappus. It seems necessary, however undesirable, 

to admit a third genus of the sort, founded on a single species.” 

The other two genera referred to are Stephanomeria and Lygodesmia, 
then, as now, distinguished essentially by the more or less plumose 
pappus of the former and the eplumose pappus of the latter. 

But now that Stephanomeria is better known, particularly the 
variation of S. exigua, Chaetadelpha Wheeleri is seen to be a species 

of Stephanomeria for its single character, regarded by Dr. Gray as 

salient, viz. the presence of several bristles toward the base of the 

pappus, is merely an extreme modification of certain forms of S. 
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exigua in which the pappus-bristles are setulose. S. Wheelert may 
well constitute yet another section of its genus but its affinity is now 
so obviously with Stephanomeria that its maintenance as a genus 
for the purpose of holding on to the character that distinguishes 
this group from Lygodesmia is no longer necessary. Apparently Dr. 
Hall reached this conclusion in 1907 for in describing Chactadelpha 
in Univ. Calif. Pub. Bot. iii. 260 he wrote: “Similar to Stephanomeria 
with which it is probably congeneric.” 

VI. RECORDS PRELIMINARY TO A GENERAL TREAT- 
MENT OF THE EUPATORIEAE,—II. 

By B. L. Rosrnson. 

In the course of recent studies of the Eupatorium Tribe of the 
Compositae the following diagnoses and notes have been prepared 
for published record. 
Eupatorium (§Subimbricata) angulifolium, spec. nov., subgla- 

gracile; caule subcomp glaberrimo; internodiis aliis brevibus 
6-10 mm. longis aliis multo longioribus; foliis oppositis petiolatis sub- 
orbicularibus ca. ll-angulatis vel breviter lobatis margine argute 
cuspidato-dentatis basi sinu clauso cordatis tenuissime membranaceis 
utrinque viridibus glaberrimis subtus paullo pallidioribus ca. 1 dm. 
diametro penniveniis levissime reticulato-venulosis; angulis acutius- 
culis ca. 1 em. altis; dentibus Marginis incisis 2-3 mm. altis, 3-5 
min. latis; sinu basilari usque ad 1.5 em. alto; petiolis 2.44.5 cm. 
longis obsolete puberulis; eis ejusdem jugi basi anguste connexis; 
corymbis terminalibus compositis; ramis inflorescentiae gracilibus 
adscendentibus subnudis; bracteis oblanceolatis vix 5 mm. longis; 
corymbis partialibus 3-6 cm. diametro 6-S-capitulatis; pedicellis 
subfiliformibus glaberrimis 6-30 mm. longis; capitulis ca. 1-1.2 cm. 
diametro ca. 75-100-floris; involucri campanulati squamis ca. 50 
lanceolatis 3-4-seriatim laxe imbricatis fusco-brunneis striatis acutius- 
culis minute ciliolatis, maximis ca. 6 mm. longis et 1.3 mm. latis; 
corollis anguste tubulosis glabris ut videtur albis vel pallidis; tubo 
proprio ca. 1 mm. longo basim versus dilatato sursum in fauces cy- 
lindricas 3 mm. longas vix ampliato; dentibus limbi deltoideis ca. 
0.3 mm. longis; achaeniis pallide brunneis 2.5 mm. longis ad angulos 
sursum scabratis; ‘pappi setis paucis albis tenuissimis caducis corol- 
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lam subaequantibus—GuaTEMALA: on shady bank, Barranco Hondo, 

Salvin & Godman, 1861, no. 265 (K., phot. and small fragm. Gr.). 

This plant appears to be near the still obscure E. Petasites Griseb. 

Ind. Sem. Hort. Goett. 1877, p. 8, a species described from cultivated 

material supposed to have been raised from Central American seed. 

So far as can be learned E. Petasites has never been rediscovered in 

nature or precisely located geographically. Even its description is 

difficult of access since it occurs only in a very rare seed-list. For 

a careful transcription of this diagnosis, the writer is indebted to 

Prof. L. Diels, Director of the Botanic Garden of Berlin. From 

this it has been learned that the petioles in E. Petasites were longer 

than the blade, the leaves sinuate-dentate, the leaf-veins depressed 

above, and the corymbs subtricephalous, while in the plant of Sal- 

vin & Godman, here characterized, the petioles are less than half as 

long as the rather incisely toothed blade; the leaf-veins are distinctly 

prominulent above and the individual corymbs are 6-8-headed— 

differences sufficient to remove any likelihood that the plants are 

conspecific. 
E. Arechavaletae Bak. Jour. Bot. xvi. 78 (1878). Through the 

kindness of Sir David Prain, Director of the Royal Gardens at Kew, 

there have been recently received for examination at the Gray Her- 

barium a clear photograph and some characteristic fragments of the 

type-material of this species. It proved to be a smoothish form of 

VERNONIA EcHIOWES Less. Linnaea, iv. 278 (1829), to which species 

(as was subsequently learned) it had been reduced some years ago 

by Arechavaleta, Anal. Mus. Nac. Montevid. vi. 120 (1907). 

EK. paccuarowes HBK. Nov. Gen. et Spec. iv. 132 (1820); Robin- 

son, Proc. Am. Acad..liv. 287 (1918). Material has recently been 

received which differs from the typical form of this species con- 

spicuously in certain features, yet agrees closely in all the more es- 

sential characters. It thus becomes necessary to recognize varieties 

as follows: 
Var. typicum, [oliis lanceolati-oblongis basi acutiusculis vel acutis 

6-8 cm. longis 1.7-2.5 cm. latis; corymbis primo recurvato-nutanti- 

bus; eorum ramis_pedicellisque glabris.—Lit. synon. exsicc. an 

range as cited in Proc. Am. Acad. liv. 287 (1918). 

Var. fratri, var. nov., foliis multo minoribus ovatis vel ovato- 

lanceolatis bast saepissime rotundatis sed rarius acutiusculis 2-3.5 

em. longis 0.6-1.6 cm. latis; corymbis suberectis vix nutantibus, 

eorum ramis pedicellisque paullo pilosis; pilis atropurpureis monili- 

formibus.—CoLoMBIA: region of Bogota, Bro. Ariste-Joseph (TYPE, 

U. S., fragm. Gr.). 
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E. ELEGANS HBK. Nov. Gen. et Spec. iv. 133 (1820). To the 
synonymy of this species should be added EF. rorulentum Robinson, 

Proc. Am. Acad. liv. 255 (1918). When preparing his revision of 
the Eupatoriums of Colombia some years ago the writer found in 
material collected at Guadelupe near Bogoté some immature speci- 
mens of a species not previously known or at least recorded from 
Colombia. Although it exhibited general resemblance to EK. cle- 
gans HBK., some minor differences were visible and it seemed from 

geographic considerations rather unlikely that there should be spe- 

cific identity between a species known only locally about Bogoté 
and another recorded -only from southern-central Ecuador. Ac- 
cordingly the plant from Guadelupe was described as a new species, 

E. rorulentum, being named in reference to the copious shining 
glands. The recent receipt of further and much more mature ma- 
terial of the Colombian plant has again raised the question of its 
possible identity with LE. elegans of Ecuador, especially as the very 
similar case of the Colombian L. latipes Benth. and the Ecuadorean 
E. viscosum HBK., discussed below, had also come to attention. Ac- 

cordingly characteristic bits of E. rorulentum from near Laguna de 
Verjén, Colombia, collected by Bro. Ariste-Joseph (no. B20) were 
sent to Paris for comparison. They were there most kindly examined 
by Prof. H. Lecomte and Father Sacleur, who report them con- 
specific with E. elegans. As two of the Humboldt & Bonpland plants 

of this group, namely E. elegans and E. viscosum, attributed by 

Kunth, though with some obvious uncertainty, to central Ecuador, 

have not been subsequently collected in or at least reported from 
that country and as both appear common elements in the flora about 
Bogota, it is impossible to escape the inference that there was some 
confusion in recording the localities of these plants and that they 
must in fact have been secured by Humboldt and Bonpland during 

their rather copious collecting about Bogot4 and not in their rather 
hurried travels through Ecuador. In confirmation of this surmise it 
may be said that the latter country has now for more than a century 
been traversed by subsequent explorers, including such diligent and 
acute botanical collectors as Hartweg, Jameson, Eggers, Lehmann, 
Stiibel, Sodiro, Rose, and Holway, none of whom appears to have 
turned up either of these species. 

E. LaEvE DC. Prod. v. 169 (1836). This species appears to vary 
as follows: 

Var. x typicum, glaberrimum; foliis ovato-oblongis ca. triplo longi- 
oribus quam latis fere a basi pinnatim 3—5-nerviis serratis; dentibus 
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plerisque acutis plus minusve incurvatis.—Well illustrated by Baker 

in Mart. Fl. Bras. vi. pt. 2, t. 93 (1876).—Braziu: frequent especially 

in Prov. Rio de Janeiro. 
Var. 8. INTEGRIUSCULUM Sch.-Bip. ex Bak. |. c. (as integriuscula), 

foliis subintegris—BraztL. Presumably a mere form of the pre- 

ceding variety. 
ar. . pubens, var. nov., inflorescentiis et axillis nervorum folli- 

orum breviter puberulis; foliis quam apud var. typicum paullo lati- 

oribus majus ovatis longius a basi pinnatim 5(-7)-nerviis serratis vel 

crenato-dentatis, dentibus plerumque obtusis.—PARaGuay: a low tree 

in bushy woods near Villa Occidental, 7 Feb. 1879, P. G. Lorentz, no. 

11 (Brl.); Cordillera de Altos, Sep.Oct. 1902, K. Fiebrig, no. 277 

(type, Gr.); in region of Lake Ypacaray, Mar. 1913, E. Hassler, 

no. 12,147 (Gr.). 

E. (§ Eximbricata) neriifolium, spec. nov.,fruticosum vel arboreum 

ad 3 m. (Pittier) vel 8 m. (Fendler) altum; cortice brunnescenti- 

griseo rimoso ad 5 mm. crasso; ligno albescente denso; ramis tereti- 

bus glabris pallide brunneis primo dense foliosis tardius denudatis 

medullosis; internodiis plerisque 1-3 cm. longis; foliis oppositis 

lanceolato-oblongis utroque attenuatis serrulatis (dentibus vix 0.4 

mm. altis ca. 3-4 mm. inter se distantibus) basim versus integris 

penniveniis 7-12 cm. longis 1.8-2.8 cm. latis supra glabris viridibus 

minute reticulato-venulosis subtus paullo pallidioribus in costa ven- 

isque plus minusve hirsutis; petiolis 5-9 mm. longis ciliatis; paniculis 

terminalibus corymbiformibus valde convexis ca. 1.5 dm. diametro 

sordide pubescentibus; bracteis parvis linearibus; capitulis parvis ca. 

7.5 mm. longis ad apices ramulorum subsessilibus ca. 7-floris; invo- 

lucri squamis ca. 11° subherbaceo-brunnescentibus ciliolatis, extimis 

3 multo brevioribus, intermediis 5 subaequalibus oblongis obtusis ca. 

4 mm. longis et 1.3 mm. latis, intimis ca. 3 angustissimis linearibus 

paleiformibus; corollis albis glabris; tubo proprio ca. 1.5 mm. longo; 

faucibus vix ampliatis ca. 2.5 mm. longis; dentibus limbi 5 lanceolatis 

ad anthesin patente recurvantibus; styli ramis filiformibus vix clavel- 

latis albis; achaeniis brunneis glabris 2.5 mm. longis; pappi setis ca. 

97 albis.—VENEZUELA: Colonia Tovar, State of Aragua, alt. 1900— 

2000 m., 25 Dec. 1921, Prof. H. Pittier, no. 9963 (Type Gr.); near 

Colonia Tovar, alt. 1982 m. (6500 ft.), 23 June, 1855, A. Fendler, 

no. 634 (Gr.). 
This highly interesting species, which must be one of the tallest 

and most woody of the genus, has been known to the writer for 

many years from specimens collected in the middle of the last cen- 
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tury by Fendler and sent to Dr. Gray under no. 634. At the Gray 

Herbarium there are three of these sheets. Unfortunately the in- 

florescences of all were so old as to exhibit only the dried and with- 

ered remains of the involucres and not a floret in condition to show 
the characters needful for certain determination. The plant was 

doubtfully referred by Dr. Gray to the Vernonieae. However it 

was some years ago transferred by the writer to Eupatorium in the 

Gray Herbarium with a fair degree of confidence that when the 
flowers were discovered they would show it to be of that genus. A 
collection recently received from Prof. Pittier has been found to 

contain excellent material of this species at anthesis and in fact 

clearly proves it a Eupatorium. This new material like Fendler’s 

was secured at Colonia Tovar and at essentially the same altitude, 

so that it may have come from the same thicket. A strip of the 

bark accompanying Fendler’s specimens shows that the trunk must 

attain a diameter of at least 1 dm. and probably much more. A 
chip of the wood shows it to be whitish, dense, and firm. 

The specific name alludes to the resemblance of the leaves (in 
contour rather than texture) to those of the cultivated oleander,—a 

form of foliage not very frequent in the genus Eupatoriwm. 

__E. (§ Conoclinium) militare, spec. nov., herbaceum erectum ca. 
1 m. vel ultra altum virgatum; caule tereti pallide brunnescente recto 
vel superne flexuoso usque ad 5 mm. crasso medulloso ad inflores- 
centiam simplici juventate brevissime puberulo tardius glabrato; 
internodiis ad 8 cm. longis; foliis oppositis erectis oblongo-lanceolatis 

a basi late sagittata usque ad apicem vix acutum gradatim angustatis 
denticulatis 7-12 cm. longis 1.6-3.7 em. basi latis obscure (praecipue 
in costa) puberulis penniveniis utrinque viridibus subconcoloribus 
subchartaceo-membranaceis; petiolo usque ad 2 em. longo puberulo 
supra conspicuiter. canaliculato; inflorescentia corymbosa alterni- 

ramea planiuscula 1-2 dm. lata bracteata multicapitulata; bracteis 
lineari-lanceolatis vel (supremis) subfiliformibus; capitulis ca, 8 mm. 
diametro et 6 mm. altis 50-60-floris; involucri squamis numerosis ca. 
3-seriatim imbricatis lanceolatis acutis modice inaequalibus dorso 
hirsutulis obscure 1-3-costulatis; receptaculo conico ubique anguste 
paleifero; paleis linearibus flosculos subaequantibus apice puberulis 

acutis; corollis albis glabris ca. 3.5 mm. longis; tubo proprio gracili 
1.2 mm. longo; faucibus cylindricis distincte ampliatis 3.2 mm 
longis; dentibus limbi deltoideis ca. 0.4 mm. longis; antheris apice 
cum appendiculo ovato obtuso munitis; achaeniis obovoideo-pris- 
maticis vix 1 mm. longis griseo-brunneis ad angulis minute scabratis; 
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pappi setis ca. 32 albis tenuissimis sublevibus basi ex annulo cupuli- 

forme orientibus.—ARGENTINA: Prov. Formosa, Pedro Jérgensen, no. 

3229 (Gr.). Flowers white, fragrant. 

This well marked species by habit and the nature of involucre 

and receptacle immediately suggests close affinity to Eupatorium § 

Conoclinium. The presence of pales on the disk, it is true, is a fea- 

ture anomalous in the genus. Were this trait accompanied, as in 

the case of the Mexican Eupatoriastrum Greenman or the Bolivian 

Sphaereupatorium Ktze., by other technical differences or even by 

strongly divergent habit, the present plant might be separated as a 

monotypic genus, but the approach to Eupatorium § Conoclinvum is 

here so close that such a segregation would have to rest solely upon 

the character of the paleaceous disk—a feature which is known to 

be inconstant in the neighboring genus Ageratum and elsewhere in 

the Compositac. At least until other species are discovered sharing 

with this the paleaceous disk and approaching it in habit to the 

extent of indicating a natural group, the plant seems best classed 

as an exceptional member of Eupatorium§ Conoclinium. Of course, it 

approaches in its technical characters Eupatoricstrum but that is of 

quite differeat habit and geographically so remote as to render close 

affinity unlikely. 
E. organense, Gardn., var. junius Bak. ex Glaziou, Bull. Soc. Bot. 

Fr. lvi. mém. 3, p. 391 (1909). As cited by Glaziou, 1. c., this variety, 

which seems never to have been formally characterized, was based 

upon Glaziou’s numbers 11,017 and 15,153. A specimen of the former 

number, kindly lent to the writer from the herbarium of the Botanical 

Museum of Copenhagen, proves to be E. Graziovil Bak., though 

slightly less hirsute than the type. It certainly has nothing what- 

ever to do with E. organense Gardn. 

E. robustum Glaziou, Bull. Soc. Bot. Fr. Ivi. mém. 3, p. 384 (1909), 

published as an “n. sp.?” but without characterization beyond the 

note that it is frutescent and has yellow and very fragrant flowers. 

The Kew sheet of Glaziou’s no. 21,612, the number upon which 

Glaziou founded his E. robustum, was kindly loaned to the writer 

some time ago for study. The heads are very immature, in fact 

only in bud, and even very careful dissection has failed to bring out 

the florets clearly enough to show the nature of their pappus or to 

determine whether or not the disc is chaffy. To the writer it ap- 
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E. (§ Praxelis ?) sagittiferum, spec. nov., herbaceum ut videtur 
perenne (basi ignota) ca. 3 dm. altum gracile suberectum fere a basi 
ramosum; caule subtereti purpureo-brunneo vix 2 mm. diametro 
glabrescente; ramis gracilibus erectis leviter curvatis crispe puberulis 
fere per totam longitudinem foliosis; internodiis plerisque 4—6 mm. 
longis; foliis minimis oppositis et superne alternis erectis sessilibus 
deltoideo-ovatis vel supremis lanceolatis subacutis basi sagittatis 
vel subhastatis integris vel paullo in margine revoluta undulatis 
supra glabris lucidulis subtus vix pallidioribus glandulari-punctatis 

utrinque reticulatis 5-12 mm. longis 1.8-4.5 mm. latis; capitulis 

terminalibus solitariis vel in corymbis 3-cephalis dispositis 12 mm. 
altis 6 mm. diametro erectis; pedunculis 1.5-3.4 em. longis 1-3- 
bracteolatis; involucri ovoideo-campanulati squamis numerosis plus 

quam 40 pluri-seriatim imbricatis adpressis 3-nervatis brunnescenti- 
bus, extimis et intermediis apice subacuminato-cuspidatis et utrinque 
cum angulo lobulove laterali instructis ad apicem verum vix acutis 
dorso glandulifero-atomiferis, intimis anguste oblongis vel linearibus 
apicem versus puberulis et ciliolatis; receptaculo conico; corollis ut 
videtur purpureis ca. 5.6 mm. longis sursum gradatim ampliatis 
tubo proprio indistincte differentiato ca. 1.4 mm. longo; faucibus ca. 
3.2 mm. longis glabris; dentibus limbi ca. 1 mm. longis acutiusculis 

margine paullo incrassitis dorso granulatis; styli ramis filiformibus 
vix clavellatis minute papillosis laete lilaceo-purpureis ; achaeniis 
gracilibus 3.5 mm. longis deorsum decrescentibus in angulis hir- 

tellis in faciebus glabris; pappi setis ca. 32 sordide albis scabratis ca. 

5 mm. longis.—Brazit: Minas Geraés, Dr. A. Glaziou, no. 19,537 
(K., Copenhagen, phot. and slight fragm. Gr.). 

This plant does not happen to have been cited by Dr. Glaziou in 
the published lists of his Brazilian collections (Bull. Soc. Bot. Fr. 

Ivi. and lvii.). It was determined by Mr. J. G. Baker as “ Eupa- 

torium (Osmia) sp.” and was found under this designation both in 
the Kew Herbarium and Copenhagen Botanical Museum. It is 
surprising that a species so marked should not have received descrip- 
tion or at least have been given an herbarium name, especially as 
the supposed novelties in Glaziou’s collection were generally given 

provisional names though not described. 
As to the relationship of this plant its affinity seems to be quite 

as much with § Prazelis as with § Cylindrocephalum to which (as 
Osmia) it was referred by Baker. It has a conical receptacle charac- 
teristic of the former group and the peculiar shape of its involucral 
seales is not so very unlike that of E. decumbens (Gardn.) Bak.— 
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referred by Baker to § Praxelis—a species which also has small leaves, 

terminal sub-solitary heads, and purple styles, as well as the same 

type of achenes. ’ 

E. suBPENNINERVIUM Sch.-Bip. ex Klatt, Leopoldina, xx. 89 

(1884). This little known and not very fully described Mexican 

species has not been rediscovered or at least again reported in print. 

It was collected by Liebmann at “Vaqueria Jacal, 10,000’.” This 

doubtless refers to the locality known as Vacqueria del Jacal on Mt. 

Orizaba which in fact is at an altitude of about 10,000’. (See La- 

ségue, Mus. Bot. Deless. 469.) In the herbarium of the late Dr. F. 

W. Klatt, now in the Gray Herbarium, there is a single sheet repre- 

senting this species. It bears a fairly detailed pen-drawing of stem, 

inflorescence, and two detached leaves, also a pocket containing 

some fragments of an involucre and florets. With some undetermined 

material of the Eupatorium tribe lent to the writer from the Botanical 

Museum at Berlin, is now found a sheet of material so closely cor- 

responding in habit and most details with Klatt’s sketch and frag- 

ments that it seems best to refer it provisionally to the same spe- 

cies. It is Ehrenberg’s 1095. The label states that it was collected 

“In monte Kankandé en la Encarnacion Jan. 40.” This means 

doubtless the Cordillera Cangando in the State of Hidalgo. So far 

as can be judged from factors of climate, altitude, distance, etc., 

there is no reason why Schultz’s E. subpenninervium should not be 

rediscovered at this point. It is of somewhat similar altitude and 

not more than 300 kilometers distant in a more or less continuously 

mountainous region.. While the corollas are described as “alba 

marginata”’ by Klatt, they are roseate or purplish in the Ehrenberg 

material in which some of the heads are still immature. This differ- 

ence is very likely one of observation or record, but in any event does 

not seem to be very significant since white-flowered forms of purple- 

flowered species are of such frequent occurrence. 

FE. viscosum HBK. Nov. Gen. et Spee. iv. 129 (1820). As already 

suggested by the writer (Proc. Am. Acad. liv. 361), it seems prob- 

able that the type of E. viscosum did not come from Ecuador as 

doubtfully indicated by Kunth’s expression “crescit in Regno Qui- 

tensi?” but in reality was gathered in the neighborhood of Bogota. 

At all events, as more material of the Colombian E. latipes Benth. 

has been available for examination, it has become evident that the 

trifling differences of leaf-dimensions, fineness of serration, shortness 

and breadth of the petiole, etc., supposed to separate the Colombian 

species from the earlier E. viscosum, all break down. It seems clear, 
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therefore, that E. latipes Benth.should be reduced to the synonymy 

of E. viscosum HBK. The species is certainly frequent around 

Bogot4, where Humboldt & Bonpland collected extensively, but a 

century of subsequent exploration has failed to demonstrate its 

occurrence in Ecuador to which it was originally assigned with doubt. 

The case is closely similar to that of KE. elegans and E. rorulentum 

discussed above. 
imia microphylla, spec. nov., perenne herbacea vel paullo 

lignescens virgata 3-4 dm. alta erecta a basi aliquando decumbente; 

caule brunneo puberulo vel tomentello folioso; internodiis plerisque 

1-3 em. longis; ramis numerosis erectis gracillimis 2-5 cm. vel ultra 

longis foliosissimis; foliis caulinis oppositis triangulari-ovatis ob- 

tusis basi subtruncatis 13-15 mm. longis 10-12 mm. latis integris 

vel saepissime utroque dente unico basilari instructis et qua de causa 

subhastatis supra sparse puberulis subtus multo pallidioribus puncti- 

culatis obscure squamuliferis et in nervis 3 pubentibus; petiolo ca. 

3 mm. longo; foliis rameis oppositis multo minoribus plerisque ad 

anthesin 5 mm. longis et 4 mm. latis ovatis et integris vel triangulari- 

hastatis et in quoque latere unidentatis subsessilibus; inflorescentia 

oppositiramea terminali vel parva corymbosa subsimplici 4 cm. alta 

et crassa vel thyrsiformi majus composita 15 cm. longa et 8 crassa;. 

pedicellis ca. 3 mm. longis; capitulis 4-floris ca. 1 cm. altis 5 mm. 

crassis cum bracteola ovato-oblonga demidium breviore suffultis; 

involucri squamis oblongis subobtusis 9 mm. longis 2 mm. latis 

firmiusculis dorso convexis griseo-puberulis; corollis post exsiccati- 

onem rubescenti-brunneis ca. 5 mm. longis; tubo proprio 2 mm. 

longo atomifero; faucibus paullo ampliatis 2 mm. longis; limbi den- 

tibus 5 ovatis acuminatis dorso resinoso-atomiferis; achaeniis 2.8 

mm. longis, 1.2 mm. crassis atrobrunneis griseo-puberulis ca. 10- 

costatis; costis pallidis; pappi setis plus quam 110 inaequalibus vix 

scabratis —K. gracilis Glaziou, Bull. Soc. Bot. Fr. lvii. mém. 3, 

p. 396 (1910), not Bak—Brazit: Minas Geriies: Moro do Infici- 

onado, near Caraca, May-June, Glaziou, no. 15,120 (K., Brl., phot. 
and fragm. Gr.). 

A clear photograph and some fragments of K. gracilis Bak., kindly 

supplied to the writer by Sir David Prain, Director of the Royal 

Gardens, Kew, show that that species has the cauline leaves con- 

siderably larger, more ovate, less deltoid and more acute, with the 

brownish veins forming an evident reticulation on the lower sur- 

face; furthermore, the corymbs are smaller and denser, the heads 

apparently subsessile. 



PLATE-TF. 

AY 

e
y
 CS 
=
 = 

Fi\/ 

ContTris. GRAY Hers. LXV. 

DyYscCRITOTHAMNUS FILIFOLIUS Robinson, gen. et spec. nov. 





[Reprinted from Ruopora, Vol. XXIV. July, 1922.] 

CONTRIBUTIONS FROM THE GRAY HERBARIUM OF 
HARVARD UNIVERSITY 

i. 33 

New Szrtes No. LXVI. VA 

POLYPODIUM VIRGINIANUM AND P. VULGARE. 

By M. L. FerNawp. 

‘ < tog e a 

Byte Oa ye: Oh: toa 





{Reprinted from Ruopora, Vol. XXIV. July, 1922.] 

CONTRIBUTIONS FROM THE GRAY HERBARIUM OF 
HARVARD UNIVERSITY 

Issued 

sane a Gs ~— 
“te pt. a Famed at as 

New Series No. LXVI. 

POLYPODIUM VIRGINIANUM AND P. VULGARE. 

By M. L. Fernacp. 





CONTRIBUTIONS FROM THE GRAY HERBARIUM OF 

HARVARD UNIVERSITY.—NEW SERIES, No. LXVI. 

POLYPODIUM VIRGINIANUM AND P. VULGARE 

M. L. FERNALD. 

In eastern America we are so used to designating our common 
Polypody of rocky woods as Polypodium vulgare L. and the hosts of 
fern-specialists who have studied our ferns during the last three- 

fourths of a century have so universally followed this usage, that to 
many people it may seem as if our fern has a vested right to the 

name. When, however, we look into the original treatment of 

Linnaeus in the Species Plantarum,! it is at once clear that he re- 

stricted the name P. vulgare exclusively to the plant of Europe (“ Habi- 

tat in Europa rimis rupium”’); while to the plant of eastern America 

(“Habitat in Virginia”) he assigned the name P. virginianum. 
Linnaeus also included under P. virginianum a citation of one of 

Plumier’s West Indian plates and a reference to Petiver which do 

not belong with the Virginian plant, but the source of his name was 

clearly the Polypodium ‘virginiense minus, foliis obtusioribus of 

Morison’s Plant Hist. Univ. Oxon. iii. 563, sect. 14, t. 2, fig. 3 (1715), 

published with a good illustration and very fair description of the _ 

common Polypody of eastern America. Morison’s conventionalized 

figure showed the rootstock unusually clean of scales (although 

occasional herbarium-specimens of the American plant have almost 

1L, Sp. Pl. ii. 1085 (1753). 
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completely lost them) and from this fact Linnaeus was misled into 
over-emphasizing this rather unusual and post-mortem character, 

describing his P. virginianum: “Polypodium frondibus pinnatifidis: 

pinnis oblongis subserratis obtusis, radice laevi”’ and adding the 
comparative note: ‘“‘Antecedenti [P. vulgare] simillima, sed minor, & 

subtus glabra.”” This over-emphasis on the smooth rootstock was 
again eepiayes by Amos Eaton when, in 1818," he stated that P. 
vulgare, “var. virginianum, has a naked root,”’ though Jacob Bigelow? 

had given a better description of the American plant and referred 
to the fronds as “divided by sinuses which are more acute 
than in the European variety.” 

The first post-Linnean botanist to make a really satisfactory 
differentiation of our plant from the European Polypodium vulgare 
was Sir William Hooker who, in 1840, considered typical P. vulgare 
simiost strictly European, while in America there were two varieties: 

. Americanum; minus, fronde angustiore, laciniis remotioribus. 

Ps acter Linn. Sp. Pl. p. 1345 (excl. Syn. Plum. &c.) = 
y. occidentale; frondis laciniis acutis acute serratis. P. vulgare, 

' Virginianum. Bong. Veg. Sitcha, p. 57.” Var. americanum was 
given a range through southern Canada west to the Saskatchewan , 
and Slave River, while var. occidentale occurred from the mouth of 

the Columbia north to Sitka; and Hooker added under var. america- 

num. the following illuminating comment: “The common state of this 
plant throughout the United States and in British N. America, is 
to be smaller than the European form, with narrower and more 
oblong fronds, with laciniae more distant, and the sori nearer the 
margin This is no doubt the P. Virginianum of Linnaeus and authors, 
as far as regards the Virginia plant, on which Linnaeus founded his 
character.” Somewhat later, in that storehouse of accurate obser- 
vation, his Flora of the State of New York, Torrey took up var. amert- 
canur and in his description added the highly important character: 
“Segments mostly alternate, 3-4 lines wide.’’4 Still later, in 1848, 

Kunze, who certainly had an intimate knowledge of European ferns, 
published a suggestive comment: “P. vulgare, %. americanum. 
Hook., (P. virginianum, L.,) differs from the European form by a 

Ge 

*'Forr. FL N: Y. ii. 484 (1843). 
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narrower and more elongated frond, narrower lobes separated by 

wider sinus, the lowest being longer or at least not shorter than the 

following ones, and the sori being always nearer the margin than in 

the European plant. I have not met with any American specimens 

entirely agreeing with the true P. vulgare of the old world.’” 

These quotations are sufficient to indicate that the most discerning 

of the earlier students of our ferns were convinced that no true 

Polypodium vulgare occurs in eastern America, although there was 

difference of judgment as to whether our plant was specifically or 

only varietally separable from it. Since the statements above 

quoted little has been consciously added to the once rapidly accumu- 

lating series of differential characters and for three-fourths of a 

century our plant has passed, with only desultory and inconclusive 

challenges, as typical P. vulgare. For instance, the late B. D. Gilbert 

stated that, “For some time past I have been inclined to look upon 

our so-called Polypodium vulgare in Eastern North America as a 

distinct species from the European and Pacific coast species iss 

However, I am not yet prepared to separate the two, which can only 

be done by one who has a large number of European as well as 

American specimens;’” while the English specialist, the late C. T. 

Druery, in 1902, assumed the identity of P. virginianum with European 

P. vulgare when he urged “The undesirability of attaching different 

names on your [American] side to varietal types which may already 

exist on this [European].”* In 1907, it is true, Tidestrom took up 

our plant as P. virginianum, but with only one highly inconstant 

character: “In its outward appearance this species differs in no 

appreciable degree from P. rulgare. The latter species is characterized 

by having from 8 to 5 stelai at the base of the petiole, while in our 

plant the number is commonly 2, and inolderleaves3,—2 being normal 

and 1 is smaller.” In such a discriminating work as Christensen’s 

Index Filicum, however, P. virginianum appears as an unquestioned 

synonym of P. vulgare, although full specific rank is accorded P. 

californicum Kaulf., P. faleatum Kell. (P. vulgare, var. occrdentale 

Hook., P. Glycyrrhiza D. C. Eaton, P. occidentale (Hook.) Maxon) 

and P. hesperium Maxon, plants so strongly resembling variants 

1 902). 

2 Druery, Fern Bull. x. 51 (1902). ; 

4Tidestrom, Elysium Marianum, ed. 2: 18 (1907) 
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of the European P. vulgare that only upon the most minute but often 
inconstant characters can they possibly be kept apart from them. 

In fact if one compares a series of typical Californian plants (for 
example Heller’s no. 5011 or 7255, C. F. Baker’s no. 235; Abrams’s 

no. 3021 or Parish’s no. 4375) with a series of the European P. vulgare, 
var. serratum, he will have the greatest difficulty in separating the 
fronds; or similarly, he will be puzzled if he compares them with such 
European plates as Lowe’s Our Native Ferns, i. t. 6 (and figs. 6, 18, 
21, ete.) or Moore’s Nature Printed British Ferns (octavo ed.), i. tt. 
1 and 2. Hooker & Baker in Synopsis Filicum, to be sure, placed P. 
californicum in the Section Goniophlebium with “Veins forming 
ample regular areolae,” while P. vulgare was kept in Eupolypodium 
with “Veins free’”’; but they certainly must have been in error for, 
although some extreme specimens show several areolae, the veins 
of P. californicum are mostly quite free and specimen after specimen 
shows no difference in venation between this species and the European. 
Indeed, several European specimens in the Gray Herbarium, 
especially of P. vulgare, var. serratum, have quite as many areolae as 
there are in extreme Californian plants; and such “nature-printed”’ 
illustrations of the European P. vulgare as those of Moore’s Nature 
Printed British Ferns (octavo ed.) tt. 3 D and 5 or Ettinghausen & 
Pokorny’s Gefdsspflanzen Oesterreichs in Naturselbstdruck, i. (t. 7) 
show as numerous areolae as many Californian specimens, especially 
those referred to P. californicum, var. intermedium D. C. Eaton, of 
paar s author frankly stated, that “in var. intermedium this species 

[P ] tly near approach to P. vulgare,” 
adding the ccmusient: “Tt may be noticed in this connection that 
Milde says of the veinlets of P. vulgare, var. serratum, ‘Interdum 
ramos anastomosantes invent.’ ” 

Similarly, the same difficulty is experienced in separating fronds 
of Polypodium falcatum (for instance, J. C. Nelson, no. 1122) from 
such a plate as Lowe’s no. 9, representing P. vulgare, var. Acutum- 
Stansfielditi. In this connection it is noteworthy that, in Synopsis 
Filicum, Hooker & Baker assigned P. vulgare a North American 
range only from “Sitka, southward to California and the north of 

Mexico,” i. e. they excluded, by inference, P. virginianum of the East 

and included as specifically inseparable from P. vulgare the western 

1D. C. Eaton, Ferns of N. A. i. 246 (1879). 

|makes an i 
a 
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P. faleatum and P. californicum, var. intermedium; at the same time 
calling “ P. falcatum, Kellogg (P. glycyrrhiza, Eaton), a Californian 
variety, with the pinnae finely toothed, and narrowed very gradually 
to an acute point.”! Very similarly, Diels states the range to include 
in America, at least by inference, only the western region: “siidlich 
bis Makaronesien, Nordafrika, Vorderasien, Japan, Nordmexico.’’? 

From earlest times the European Polypodium vulgare has attracted 
the gatherers of medicinal herbs on account of its sweet roots. Gerarde 
in the 16th century, stated that the root “hath in it a certaine sweete- 
fes’”;? Parkinson, in the 17th, said it has “a certaine sweetish 

harshnesse in the taste,’’! Morison, in the 18th, described it with 

a “sweet taste (sapore dulci)’’;> and Diels, in the 19th, said, “Das 
Rhizom (‘Radix polypodii S. filiculae dulcis’-— Engelsiiss’) enthalt 
ucker.’’® In view of the many indications of specific identity be- 

tween the Polypodies of western America and the European P. 
vulgare it is not surprising, therefore, to find in Kellogg’s original 
account of P. falcatum the statement that the rootstock has a “sweet- 
ish liquorice flavor’’;’ that D. C. Eaton, publishing the same species 
almost simultaneously gave it the name P. Glycyrrhiza, with “ Root- 

lets aerial, having a sweet flavor like that of liquorice” ;° that by Piper 

& Beattie it is called Licorice-root Fern because “The rootstocks 

taste much like licorice, and are eaten by children” ;? and that Maxon, 

in describing as a species of the western mountains P. hesperium, 

stated that, “It is doubtful whether hesperium is very closely related 

to the eastern vulgare. Its affinities seem rather to lie with the Poly- 

podiums of the Pacific coast, one especially notable feature which 

it possesses in common with them being the hard licorice-like root- 

stock. The rhizomes of the eastern vulgare, on the other hand, are 

not only spongy and quite acrid but more or less unsavory in taste.’’!° 

The only character which I have thus far been able to discover, 

by which Polypodium californicum, P. falcatum and P. hesperium 

Baker, Syn, Fil. 334 osee 

* Diels in Engler & Prantl, Pflanzenf. i. Ab. 4: 311 (1899). 

Gerarde, Herball, 972 (1597). 

Henan oie Theatrum Botanicum, 1040 (1640). 

5 Morison, Pl. Hist. iii. 562 (1715). 

* Diels, 1. c. (1899 

7 Kellogg, Proc. Cal. Acad. i. 20 sea As 

. C. Eaton, Am. Journ. Sci. , xxii. 138 (1856). 

"Piper & & Beattie, Fl. N. W. Cont 3 (1915). 

° Maxon, Proc. Biol. Soc. Wash. . 200 (1900 
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can be separated from most European P. vulgare, is in the scales of 

the rhizome. In most of the European plants the scales are very 

prolonged into a capillary tip; in the plants of Pacific Amer'ca they 

are less prolonged. But such plants as those distributed by Dérfler 

in his Herbarium Normale as no. 3687, P. vulgare, forma variegata 

from Germany, have the scales quite like those of the western Ameri- 

can plants; and certainly there is nothing to separate this German 

material specifically from such representatives of P. californicum as 

Abrams & McGregor’s no. 31 from Ventura Co., California, Kellogg 

& Harford’s no. 1164 from Lone Mountain, California, Heller’s no. 

13,090 from Butte Co. or his no. 5030 from Sonoma Co., Parish’s 

no. 4373 from San Bernardino Co., or Abrams’s no. 3100 from San 

Diego Co. Similarly Dérfler’s no. 3687 is quite as indistinguishable 

from such representatives of P. falcatum as Bongard’s Sitkan material 

sent out as P. vulgare, virginianum, Funston’s no. 13 from Yakutat 

Bay, Eastwood’s no. 798 from Shagway or G. R. Vasey’s no. 42 from 

Washington, the latter all originally and correctly distributed as 

P. vulgare but specifically inseparable from plants passing as P. 

falcatum. 
In European Polypodium vulgare and the western American P. 

californicum, P. faleatum and P. hesperium the scales of the rhizome, 

though varying in different plants from pale-cinnamon to dark brown, 

are individually of tolerably uniform color throughout and (under 

high magnification) show a similarly close cellular structure with 

thin cell-walls; in the eastern American P. virginianum, on the other 

hand, the scales commonly have a deeper-colored median band and 

they are of much looser or more open structure, and the cell-walls are 

thickish. The late D. C. Eaton, leaning too confidently upon Europ- 

ean authors, described the rootstock of the eastern American plant 

as “covered with ovate-acuminate brownish chaffy scales, peltately 

attached near the base;”! but as Miss Slosson points out in her 

description of the eastern plant: “I find a sinus leading from the 

base to the point of attachment. An over-lapping of the sides of 

this sinus often makes the scales appear peltately attached.’” 

Miss Slosson thus accurately describes the basal scales of P. virginia- 

“num, while Eaton’s description accords with that of European 

— C. Eaton, Ferns N. A. i. 239 (1879). 

, How Ferns Grow, 49 (1906). 
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authors when describing their plant, for example Luerssen who 

definitely calls the scales “schildférmig.”! Careful comparison of 

scales from the two plants shows this to be a constant character and, 

as would be expected, the scales of the western American P. californi- 

cum, P. faleatum and P. hesperium agree with the European P. 

vulgare in being peltately attached just above their base. 

Reference has been made to Tidestrom’s statement that P. wirginia- 

num differs from P. vulgare in having only 2 or 3 vascular bundles at 

the base of the stipe, two of them large, the third smaller; while in 

P. vulgare there are said to be 3 to 5 bundles. Luerssen? somewhat 

similarly describes P. vulgare as having at the base of the stipe 2 

large and 2 smaller bundles, while Waters definitely places our plant 

in his section with “ Bundles three at extreme base.” Whether there 

is any pronounced difference in the number and arrangement of the 

bundles cannot be determined without more adequate European 

material; but it is significant that some dried European plants, in 

which the stipe has been severed just above the base, seem to show 

only 2 bundles while others show but 3. 

The habitats of Polypodium vulgare and of P. virginianum are 

usually very different. Although some forms occur on rocks or on 

mossy banks or even sand dunes,‘ a common habitat in Europe is 

tree-trunks (either living or dead), old stumps and fallen logs. The 

early European herbalists, for instance Gerarde in the 16th century, 

distinguished “ Polypodium Quercinum Polipodie of the Oke,” which 

occurs “in the tops of the trunks of trees in thicke woods’’;> Kerner 

von Marilaun in his popular compilation, the Natural History of 

Plants (Pflanzenleben), says: “ Polypodium vulgare is often met with 

enveloping the trunks and boughs of large trees”;* Luerssen briefly 

states its habitat in continental Europe: “Auf Baumwurzeln und 

Baumstumpfen, moosbewachsenen Felsblocken, an alten Mauern 

und in Felsspalten”;? while Lowe gives the following vivid picture 

from Great Britian: “Looking higher up the tree, an epiphyte in the 

shape of a Fern has taken possession, and is clothing the forks from 

1 Luerssen, Farnpfi. 54 (1889). 

2 Luerssen, Farnpfl. 55 (1889). 

Waters, 3 
4 Warming, Oecology of Plants, ed. Groom & Balfour, 267 (1909). 

® Gerarde, Herball, 974 (1597). 

6 Kerner von Marilaun, Nat. Hist. Pl. ed. Oliver, ii. 705 (1895). 

7 Luerssen, Farnpfl. 55 (1889) 
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where the branches spring; and this Fern is the Common Polypody. 
It is a Fern that delights to run along the ground amongst old wood 
and moss . . . It may justly be called a parasite—or rather an 
epiphytal plant—which seeks to hasten to destruction those trees 
where decay has made its appearance . . . A group of pollard 
willows clothed with Polypodiwm vulgare are [is] both singular and 
interesting.”! Similarly, the Pacific American varieties of P. vulgare 
delight in mossy carpets, old stumps and tree-trunks. Thus Watson, 

in the Botany of California speaks of P. vulgare as “often growing 
on trees” and P. falcatum “On trees and sometimes on rocks’’;? 
Macoun & Burgess speak of P. falcatum as “frequent in the hollows 
of living trees”’;? Piper & Beattie assign P. occidentale to “moss on 
rocks, logs and trees”; * while Henry says of P. vulgare: “Often on 

mossy trees and logs’’.5 

How different from the ordinary habitat of Polypodium virginianum, 
which is accurately described in many books on the eastern American 
ferns. Thus Waters says that P. virginianum “prefers the top of a 
shaded ledge of rocks”’;® Miss Slosson likewise says: “Flat or slightly 
sloping surfaces of rocks, woodland banks, stone walls, etc.’’; 7 while 
Clute equals Lowe in his vivid account: “Wherever there is a shaded 
ledge of rocks in the northeastern States one is almost sure to find 

the polypody . . . There is no question as to choice of location 

with this sturdy species. All are alike to it, provided there are rocks 
upon which it can grow. The only preference it has is for the tops 
and upper shelves of the rocks where the soil is moderately dry. 
So characteristic is it in such situations that when one sees a fern 
clad rocky summit from a distance too great to discern the individual 
fronds he identifies them with confidence as this species.’”’* In fact 
so generally is P. virginianum of eastern America a plant of rock- 

habitats or woodland banks that, when it is rarely found as an epiphyte 
it at once attracts attention. Thus when the late Lester F. Ward, in 
1878, discovered it as an epiphyte on Betula nigra, he was so interested 

1 Lowe, Our Native Ferns, i. 24, 25 (1867). 
2 Watson, Bot. Cal. ii. 334 (1880). 

3 Macoun urgess, Trans, Roy. Soc. Can. ii. Sect. iv. 181 (1884). 
‘Piper & Beattie, Fl. N. W. Coast, 3 (1915). 
5J. K. Henry, Fl. So. Brit. Columb. 3 (1915). 

8’ Waters, Ferns, 79 (1903) 
7 Slosson, How Ferns Grow, 51 (1906). 
#Clute, Our Ferns in their Haunts, 196 (1901). 
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in the novel habitat that he specially recorded the discovery, the 
Polypody growing on the “trunk several feet above the base, after 
the manner of P. incanum . : e roots have taken a firm 
hold in the clean living bark, so that I collected my specimens with 
a knife, leaving the bark attached.’! In 1884, in their paper on 
Canadian Filicineae, after stating the range and the ordinary habitat 
of the ae in Canada, Macoun & Burgess added as a noteworthy 
item: “growing plentifully on old elm trees, near Belleville, Ont., 
near Heely Falls, Trent River, Northumberland Co., Ont., and near 

Amherstburg, Essex Co., Ont.’’? In 1903 Waters® published a photo- 
graph, taken apparently near Baltimore, of “The Polypody at the 
Base of a Tree’. In September, 1906, Professor J. Franklin Collins 
showed me at Lincoln, Rhode Island, several trees of Betula lenta with 

festoons of Polypody hanging from the lower halves of the trunks, 

and he was so interested in the novelty that he photographed the 

colony; and similar occurrences in Nova Scotia, observed in 1920, 

seemed so unusual as to merit the note: “ Polypodium vulgare |i. e. 

P. virginianum|, here having no rocks to grow on, was climbing the 

tree-trunks, the creeping rootstocks ascending in the crevices of the 

bark to a height of 2 or 3 meters” and at another station “the tree- 

climbing Polypodium again.’’! Almost simultaneously, Professor 

Duncan S. Johnson discussed in some detail the occurrence of the 

eastern American Polypody on trees near Baltimore, this habitat 

being so unusual in his experience that he had “not been able to find 

a definite report of its being really epiphytic in habit in the United 

States.”®> In Europe and Pacific America, then, although often 

occurring on mossy rocks and wooded banks, P. vulgare is frequent 

on living or dead trees; but the eastern American P. virginianum, 

though very rarely epiphytic, is ordinarily a plant of rock-habitats. 

In view of the similarly stout and firm, sweetish rhizome with 

peltately attached scales of similarly dense structure, the identical 

fronds with often very broad pinnae (up to 1.8 cm. and rarely to 4 

cm.) bearing median sori, the clearly intergrading venation, and the 

_ F. Ward, Field and Forest, iii. 150 (1878) and report in Bull. Torr. Bot. Cl. 

vi. 238 (1878). 
Burgess, chee Roy. Soc. Can. ii. Sect. iv. 181 (1884). 

3 Waters, Ferns, 82 (1903 

4 Fernald, Ruopora, ie 147, 149 (1921). 

. 5D. S. Johnsbn, Bot. Gaz. Ixxii. 237 (1921). 
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predilection for living or dead trees, stumps and mossy logs, the plants 

of western America are certainly specifically inseparable from the 

endlessly variable P. vulgare of Europe. Their ranges on the two 

continents are so strikingly similar to those of Blechnum Spicant (L.) 

Sm. (western Eurasia, north Africa and the Atlantic Islands; southern 

Alaska to California) and Equisetum maximum Lam. (E. Telmateia 

Ehrh.) (western Eurasia, north Africa and the Atlantic Islands; 

British Columbia to southern California) that absolutely no violence 

is done the probabilities of truth by treating them as one species; 

and, until they are shown to have stronger characters than their 

supporters have yet pointed out, it would seem only the part of sound 

classification so to treat them. Diels has expressed almost this 

conclusion by saying, “P. californicum Kaulf. (pacifisches Nord- 

amerika) kommt dem P.-vulgare L. so nahe, dass es nur durch die 

(noch dazu nicht iiberall constante) Maschenbildung davon zu trennen 

ist”’;! Schur, describing the European P. vulgare, var. transsilvanicum 

made the note: “An P. vulgare, var. occidentale Hook” ;? Eaton, 

describing P. californicum, var. intermedium, practically admitted 

that he could not separate it from the European P. vulgare, var. 

serratum; Hooker & Baker gave up the attempt to keep P. falcatum 

distinct from European forms of P. vulgare; and Maxon, in publishing 

P. hesperium as a species, suggested the possibility “that the species 

here described is identical with the var. rotundatum [of P. vulgare| of 

Milde.” 
Neither Blechnum Spicant nor Equisetum maximum extend east- 

ward far beyond the limits of Europe. It is, therefore, significant 

to note Hooker’s statement? of the Eurasian range of Polypodiwm 

vulgare: “Europe, to its:extreme south; North Africa, Madeira, 

Canaries, and Azores . . . ; Siberia, the Amur, Manchuria, 

pan (unknown in the tropical intent of Asia, or even in the 

Himalaya). From Erzeroum, Asiatic Turkey, I possess specimens.” 

In other words, except from an indefinite “Siberia,” the species 

was not known to Hooker from between Europe and adjacent Asia 

Minor and “the Amur, Manchuria, Japan.” Ledebour, in Flora 

Rossica,‘ cites Siberian material only from the Ural (on the Russian 

1 Diels in Engler & Prantl, Pflanzenf. ‘ Ab. 4: 312 (1899). 
?Schur, En. Pl. Transsilv. 830 (1866 
? Hook. Sp. Fil. iv. 205 (1862). 
* Ledeb. Fl. Ross. iv. 508 (1853). 
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border), then from the Altai eastward across the Baikal region to 

Kamchatka. I have seen no Altai nor Japanese material and it is 

probable that all the Japanese plant is referable to P. F auriei Christ, 

Bull. Herb. Boiss. iv. 672 (1896). (P. vulgare, var. japonicum Franchet 

& Savatier, Enum. Pl. Jap. ii. 244 (1879); P. japonicum (Franch. & Sav.) 

Maxon, Fern Bull. x. 42 (1902), not Hoult. (1783)). The plant of 

Amur and Manchuria, however, well shown in the Gray Herbarium, 

is neither European P. vulgare nor the Japanese P. Fauriet but is a 

good match in all characters for the eastern American P. virginianum. 

This specific identity of the Polypody of Amur and Manchuria 

with the plant of eastern America, while the western American species 

prove to be inseparable from the European, is so exactly what we 

have learned to expect, that in itself it is some indication that we are 

dealing with two distinct species; and the various characters already 

discussed lead inevitably to the conclusion that P. vulgare and P. 

virginianum are separated by many fundamental differences. 

Another point worthy of brief note is the comparative variability 

of the two. In Europe Polypodium vulgare is so exceedingly given to” 

the production of varieties and sports that it, along with the European 

and western American Blechnum Spicant and Athyrium F ilix-femina,' 

supplies a large proportion of the 1119 varieties of ferns recognized 

in the British Isles alone in Lowe’s British Ferns, and where Found. 

The fact that, to quote Druery, “This species has been very liberal 

in ‘sports’,”? supplemented by the infectious charm of the couplet, 

‘‘How wonderfully you vary, 

Polypodium vulgare.” 

has stimulated the fern lovers of eastern America to emulate their 

British. cousins in searching for these so-called varieties. The result 

is well stated by Waters in the words: “ The common polypody 

[of eastern America, i. €. P. virginianum| is not ordinarily a variable 

fern.”? How different from Druery’s statement just quoted or that 

of Mr. James Britten, in writing of the European plant: “The Poly- 

1 “Gn the eastern United States and Canada there are two distinct species of lady 

ferns, neither of which is conspecific with A. Filiz-femina (L.) Roth of Europe . 

_ the ferns of the northwest are cons) with the European plant, but, in 

SC , differ from the common European forms of A. Filix-femina in certain 

minor points’’—Butters, Ruopora, xix. 178, 179 (1917). 

2 Druery, _ Ferns, 172 (1910). 
2 Waters, Ferns, 81 (1903). i 



136 Rhodora : [Juny 

pody is a very variable species.”! Discussion of the larger bearings 
of this difference, which the writer is considering in another paper, 
would lead us now too far afield; but the conclusion which immediately 

concerns us is, that the profound difference in the variability of the 
Polypodies of the two sides of the Atlantic, as well as on the two slopes 
of the North American continent, is due to the fact that they are two 
distinct species of quite different geological and geographic history 
and distribution. 

The diagnostic characters of the two species and their American 
variations are shown below. 

Rhizome firm, se Tage in American forms commonly 0.5-1 em 
thick; its pale-cinnamon to Srsemmege ss seales uniformly 
colored (or asker toward the base), densely cellular, with 
thin ealoalls, peltately attaones slightly above the 
base, 0.5-1 long; stipes (except in the smallest ex- 
tremes) 1-3 n dia / fronds 
0.2-5.5 dm. long igs (av. 1.1.) . broad: pinnae 
opposite, suboppo or alternate, the lowest com- 
monly shorter A ey ‘the middle ones; the latter 0.2-2 
(in var. cambricum -4.5) em. broad, their raidribs com- 

urving at base: sori commonly media: ..1. P. vulgare. 
Rhizome rather soft and spongy, not sweet, 2 thie 

; scales darkened on th eer loosely bea ae with 

.5 mm. ong; stipes 0. mm. in diameter: 0.1-2 
dm. long: fronds 0,25-2.6 dm. lon ng, 1.5-7 (av. 4) or in 
very unusual forms -11 em. broad: pinnae alternate, or 
the lowest subopposite, ciauall abaat as long as or 
slightly naar than the median; the latter 2-8 (in very 
unusual forms -11) mm. i 
of the upper pinnae straight: sori nearly marginal... .2. P. virginianum. 

he PoLypopiuM VULGARE L. Sp. Pl. ii. fs (1753). P. californicum 
Kaulf. Enum. 102 (1824). P. vulgare, var. Bong. Vég. Sitch. 17 
(1832). Maprwavia californica erage Presl, Tent. Pterid. 188 
(1836). P. vulgare, y occidentale Hook. FI. Bor.- in ee 258 (1840). 
P. intermedium Hook. & Arn. Bot. Beech. Voy. 405 (1841). P. 
faleatum esi ii i ee Acad. : — (1854). P. Glycyrrhiza D. C. 
aton, Am 138 (1856). Goniophlebium 

caietainccun (Kaulf.) poate rad. Fil, 386 gan P. californicum, 
vars. Kaulfussii and intermedium ook D. E. 
Ferns N. A. i. 244 879). P- Lichen icon, Proc. Biol. 

‘ash. xiii. 200 (1900). P. occidentale (Hook.) Maxon, Fern Bull. 
xii. 102 (1904).—Europe and adjacent Asia and north Africa; Atlantic 
Islands; Alaska to Lower California, Arizona and New Mex xico. 

In North America the following varieties are recognizable, though 

1 Britten, Europ. Ferns, 165 (1881). 
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several herbarium-sheets show them variously mixed under one num- 

ber and intergradient individuals are numerous. 

Var. COMMUNE Milde, Fil. Eu. Atl. 18 (1867). P. vulgare (typical).— 
Frond lanceolate, of firm texture, 0.7-2.5 dm. long, 3-9 em. broad; 

with subacute to obtuse oblong crenate or minutely serrulate pinnae, 

the longer 1.5-4.5 em. long, 0.4-1 em. broad.—Northern and central 
Europe; Alaska to Oregon. The following are characteristic. ALASKA: 
rocks, Nagai Island, Shumagin Islands, July 27, 1872, M. W. 
Harrington; near the Mission, Yakutat Bay, June 6, 1892, Funston, 

no. 13; Sitka, Bongard, Bischoff; trail to the lakes, Skagway, July 20, 

1914, Eastwood, no. 798. WASHINGTON: moss on trees, Quiniault 

Valley, June 20, 1902, H. S. Conard, no. 107; Castle Rock, Cowlitz 

Co., October 31, 1902, Piper. Orecon: Hood River, Wasco Co., 

May 26, 1910, Heller, no. 10,095; Elk Rock, Multnomah Co., No- 

vember 24, 1902, FE. P. Sheldon, no. 11,342; Calapooya Valley, 

Douglas Co., July 26, 1899, M. A. Barber, no. 122. 

The extreme of the var. commune with the pinnae strongly rounded 

at tip is sometimes distinguished as forma rotundatum Milde, Gefiiss- 

Crypt. Schlesien, 631 (1858). Var. rotundatum Milde, Fil. Eu. Atl. 

18 (1867). In publishing var. rotundatum Milde made it perfectly 

clear that the plant of Alaska with round-tipped pinnae was in his 

mind, giving the range: “Non raro in Europa bor.—Unalaschka. 

xiii. 200 (1900). Var. hespertum (Maxon) Nelson & Macebride, Bot. 

Gaz. lxi. 30 (1916).—In the mountains, British Columbia to Montana 

and the Black Hills of South Dakota, south to Colorado, Utah and 

Oregon. The following are characteristic. BrrrisH Co.LuMBIA: Fraser 

River, Wallace; within five miles of Lillooet, July, 1916, J. M. Macoun, 

nos. 93,250, 93,251. Montana: Big Fork, July 24, 1908, Mrs. J. 

Clemens. Wyomine: dry granite cliffs, Crow Creek, Albany Co., 

July 8, 1903, A. Nelson, no. 8902. CoLorapo: Hardscrabble Canyon, 
j yon, 

August, 1869, Watson, no. 1357. OREGON: basaltic cliffs, Bingham 

Springs, Umatilla River, July 17, 1908, Cusick, no. 3287. WAsHING- 

ToN: Wenatchie region, July, 1883, Brandegee, no. 1208; Stehekin, 

Lake Chelan, July 5, 1901, Whited, no. 1392; rocks, Cape Horn, 
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~ August 18, 1894, pan no. 2336; crevices of rock, Mt. Baldy, 

July 7, 1902, Conard, n 
When he published var. SS kiascs. Gilbert at least knew of P. 

hesperium for he included it in his List, but all the points emphasized 

by him: “the short stipes and narrow fronds, the very glandular 

surfaces, the odd pinna at base of frond, the deep lobations of lower 

pinnae, and the occasionally green-gold hue of lower surface,” are 

found in one specimen or another of P. hesperium. The measurement 

of the fronds nearly coincide with those originally given for P. hes- 

perium (“6 to 13 em. long, 2 to 314 em. broad.’’—Gilbert; 3 to 8 

inches [7.3 to 19.6 cm.] long, 1 to 134 inches [2.4 to 7.2 em.] broad— 

Maxon); the glandularity of the frond is extremely variable, though 

Maxon originally indicated some glandularity for P. hesperium; and 

the alternate pinnae (and consequently “odd pinna at base of frond”’) 

were specially emphasized by Maxon and they were described with 

“margins obscurely (or less often, decidedly) crenate.” 

When he published P. hesperxum as a species, Maxon said, “It is 

barely possible, but hardly probable, that the species here described 

is identical with the var. rotundatwn of Milde.” Surely the larger 

development of the plants (such as G. R. Vasey’s no. 41 or Whited’s 

no. 1392 from Lake Chelan, the type region of P. hesperium) are 

difficult to distinguish from var. (or forma) rotundatum and Mr. J. K. 

Henry (Fl. So. Brit. Columb. 2) reduces them outright; but the 

pinnae are too broad and short to satisfy Luerssen’s requirement 

(Farnpfl. 56) of pinnae “linealisch oder langlisch-linealisch;” and 

although the larger plants closely approach Alaskan and Norwegian 

specimens of forma rotundatum, var. columhianum may stand as a 

fairly differentiated extreme of the western mountains. In its nar- 

rower forms passing insensibly to 

Var. — Clute, Fern Bull. xviii. 98 ee cree 

riaceo ng, 0.3-1.7 dm. long, 1-2 «1 . broad; 

New Mexico: lower side of cliff, vicinity of Brazos vt i Rio 
Arriba Co., August 20, 1914, Standley & Bollman, no. 10,626. 

Var. PYGMAEUM Scher, Enum. Pl. Transsilv. 830 (1866).—Stipe 
1-7 em. long, slender: frond ovate-lanceolate, ovate or deltoid, 2-8 

em. long, 2-3 ¢ a with only 1-7 pairs of broad-oblong to 

narrowly ovate pao pinnae or segments.—Forma pumilum 
Hausm. ex Luerss. eae 58 . (1889) cor leone American 
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specimens, all from ARIZONA, seem quite like European material: 
Maple Canyon Falls, Huachuca Mts ., 1882, Lemmon; dry shaded 
crevices, north side of cliffs, Miller Canyon, Huschacs Mts., 1909, 

Goodding, no. 123 (distributed as P. hespe rium); without statement of 
locality, 1903, J. H. Ferriss; moist rocks at 8000 ft., Rincon Mts., 

ar. OCCIDENTALE Ho ok. Fl. Bor.-Am. ii. 258 (1840). —Fronds 

elongate, broad-lanceolate, usually of thin texture, 1-5.5 dm. long, 

m. broad, with 10-36 pairs of narrowly lanceolate, attenuate 
or ae finely serrate or serrate-dentate pinnae. a falcatum Kel- 
logg, Proc. Cal. Acad. i. 20 (1854). P. Glycyrrhiza D. C. Eaton, 
Am. Journ. Sci. ser. 2, xxii. 138 (1856). Var. Falealeiih (Kellogg) 
Christ, Beitr. Krypt. Schweiz. i. Heft. 2: 51 (1900 . occident 
(Hook.) Maxon, a Bull. xii. 102 (1904). —Southern Alaska to 
northern California. ALASKA: dry rocky beach, Tongas Village, 
August 3, 1915, Walker, no. 888 in part (mixed with var. commune). 
BRITISH CoLuMBIA: Skidegate, Queen Charlotte sen June 13, 
1910, Spreadborough, no. 94,847; New Westminister, 1899, A. J. Hill; 
Brackendale, June 15, 1916, J. M. Macoun, no. 93,246; anced 
Vancouver I., May 18, 1887, J. Macoun; on tree-trunks, mostly 

alder, Pistact of Renfrew, 1901, Rosendahl & Brand, no. 98. WasH- 

INGTON: mossy rocks and logs, August 20, 1888, F. Binns; Friday 

Harbor, San Juan Tans: 1917, Zeller, no. 794; "old ie logs in 

mossy woods, Tacoma, November 13, 1898, . ORE : Sauvies 

Island, J. Howell; on tree-trunks, Coos Bay, speldnsones moss-covered 

trees, Coos River, October 29, 1881, Pringle; rocky woods, Salem, 

sand 2 got J.C. Nelson. Cattrornta: Charlotta, Humboldt Co. 

Jun 5, E. P. Hawver; Feather River, Butte Co., March 29, 1919, 
Hele 2 no. "13,08 9. . 

The extreme plant (var. faleatum) with very long-attenuate pinnae 

seems to be practically if not quite the European var. transsilvanicum 

Schur, Enum. Pl. Transsilv. 830 (1866), which was described: “ Ela- 

tum 12-15 poll. Fronde ambitu lanceolata, utrinque viridi; laciniis 

lineari-oblongis, 3 poll. long. 3-4 lin. latis, a media sensim acuminatis, 

acutis, manifeste serratis,” with the discriminating comment by 

Schur: “An P. vulgare var. occidentale Hook.” Itisalsovery close 

to the European var. attenuatum Milde, Fil. Eur. Atl. 18 (1867) and 

to var. Acutum-Stansfieldii Lowe, Our Native Ferns, i. 28, t. 9 (1867). 

Var. intermedium we se Arn.), n. comb.—Fronds ovate to 

ovate-oblong; herbaceous to mbranaceous, 1—3.5 dm. long, 0.6—1.2 

dm. broad, with 6-23 pairs of fabloug or oblong-linear coarsely serrate, 

crenate or subentire acute to obtuse pinnae 0.6-1.8 cm. —P. 

antermedium Hook. & Arn. Bot. Beech. Voy. 405 (as4i). Pr. californi- 
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cum, ae . (Hook. & Arn.) D. C. Eaton, Ferns N. A. i. 
244, t. 31, fig. 4. (1879)—Oregon to Lower California. OREGON: 
ek Cox; October, 1877, Howell. CAatirornta: Feather River, 

Butte Co., March 29, 1919, Hales. no. 13,090; Little Chico, March 

10, 1897, Mrs. R. M. Austin, no. 1868; hills near Santa Rosa, Sonoma 

Co., March 10, 1902, Heller, no. 5011; open banks of Sonoma Creek, 
May 23, 1902, Heller, no. 5030; large mats on espe 2 and ri 

King’s Mountain, San Mateo Co., January 15, 1902, Baker, 
235; Stockton Pass, May 4, 1879, La Yates; Santa Cruz, 1873, 
denioraan: foothills west of Los Gatos, Santa Clara Co. March b, 

1904, Heller, no. 7255; San Luis Obispo Co., 1886, M. M. Miles; 

Sulphur Mountains, Ventura Co., June, 1908, Abrams & McGregor, 

no. 31; near San Bernardino, May, 1894, Parish, no. 2824. Lower 
CALIFORNIA: Guadalupe Island, 1889, Palmer, no. 857. 

The Pacific American representative of var. serratum Willd. of 

southern Europe, the Mediterranean region and the Atlantic Islands. 

Differing chiefly in the scales of the rhizome, which are usually 
shorter and less attenuate than in var. serratum. When he published 
P. californicum var. intermedium, Eaton commented on it as making 

‘an inconveniently near approach to P. vulgare” and at the same 

time quoted Milde as remarking “of the veinlets of P. vulgare, var. 

serratum, ‘Interdum ramos anastomosantes inveni,’ ”’ the character 

chiefly relied upon to keep P. californicum separate from P. vulgare. 

Azorean specimens (for instance, Ponta Delgada, Ware) of var. 
serratum certainly show quite as many areolae as any Californian 

eae 

. INTERMEDIUM, forma projectum, n. f., pinnis mediis imisque 

sis eee sbbreviatis subtruncatis, costis excurrentibus. CALIFORNIA: 

hico Canyon, Butte Co., December 29, 1902, E. B. Copeland, no. 

2749 (TYPE in Gray He rb.). 
Var. Kaulfussii (D. C. Eaton), n. comb. Fronds ovate to ovate- 

oblong, coriaceous, 0.5-2.1 dm. long, 0.4-1.3 dm. broad, with 7-15 
pairs of oblong to oblong-linear obtuse to acutish serrate, crenate or 
seers aga 0.7-1.2 em. broad: veinlets more often anastomos- 

than in most varieties.—P. re er Kaulf. Enum. Fil. 102 
(1824): r. sbteeuaiier var. Kaulfussii D. C. Eaton, Ferns N. A. i. 

244 (1879).—California and Lower California. The following are 
characteristic. CALIFORNIA: pare March 1, 1891, Blankinship; 
vicinity of San Bernardino, March 23 1897  Pavisk, no. 4347; Los 

Abrams, no. 3120. Lower CALIFORNIA: Se hie Island, ’ 1875, 
Palmer, no. 103, March-June, 1897, Anthony, no. 256. 
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Closely simulating the more coriaceous extreme of var. serratum 

of southern Europe; differing from it chiefly in the shorter and less 

attenuate scales of the rhizome. 

Var. cAaMBRICUM (L.) Willd. op. Pl. v. 173 (1810). —Frond ovate or 
ovate-oblong, 2-2.5 dm. long, 1-2 dm. broad; its pinnae or many of 
them up to 1 dm. long and 4 em. broad, deeply and agrees 
pinnatifid or lacerate—P. cambricum L. Sp. Pl. ii. 1086 1753). 
P. australe Fée, Gen. Fil. 236, t. 20A, fig. 2 (1850-52). Var. hibernicum 
Moore, Handb.. Brit. Ferns, ed. 2: 44 (1853).—Western Europe; 

Portland Inlet, British Ee ace. to Burgess, Trans. Roy. Soe. 

Can. ii. Sect. iv. 10 (188 
VIRGINIANUM L. Sp. PI. ii. ae Byphrod as to Virginian plant; 
om, Elys. Marianum, ed. e 8 (1907). . vulgare, 

evinces (L.) Eaton, Man. ed. 7 Ast). P. vulgare, 8. 
denericanin Fook. FL Bot-Am. ii, oe Soe Bod FIN. 
484 (1843); Kunze, Am. Journ. Sci. ser. 2, vi. 82 (1848). P. vulgare 
of eastern Am. authors, not L.—Shaded rocks, woodland banks an 

rarely korea ape eomres to Manitoba and ear iene 
Alberta, south to the mountains of northern Georgia and Alabam 

Illinois and sya Missouri. res following are chatacerieGe 
illustrations: Eaton, Ferns N. A. i. t. 31, fig. i (1879). Clute, Our 
Ferns in their Haunts, 196 and t. 6 (1901); W. aters, Ferns, 78 and 80 

(1903). 
No true varieties of P. virginianum are known. The following 

minor forms are recognizable. 

For uminatum (Gilbert), n. comb. P. vulgare acuminatum 

Gilbert, * eck Bull. x. 13 (1902). P. vulgare, var. angustum of Am 

authors, not Muell. P. vulgare, var. attenuatum Am. authors, not 

Milde. 
Forma elongatum, (Jewell), n. a. oo —— forma elongata 

Jewell, Maine Woods, xx ae no es 

hypteron 

plex, n. f., laminis subsimplicibus lineari-lanceolatis 

7-9 cm. longis 0.7—1 em. latis crenatis basi undulatis—NeEw Hamp- 

SHIRE: on top of a rock, Intervale, July, 1911, Anna I. Rodliff (type 

in Gray Herb.). 
Forma deltoideum (Gilbert), n.comb.  P. vulgare, bn peea deltov- 

deum and hastatum Gilbert, Fern Bull. 2 uy (1906). P. vulgare, 

var. auritum Buchheister, Am. Bot. v. 56, fi 3 (1903), not uae nor 

ee P. vulgare, forms, Clute, Fern Bull. xviii. 48, figs. 1, 2 and 

3 (1910). 
Forma bipinnatifidum, n. f., pinnis plus minusve pinnatifidis.— 
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Tyee: Western Mountain, Mt. Desert Island, Maine, August, 1902, 

Miss E. L. Shaw in Gray Herb. 
This form includes the plants referred in eastern America to P. 

vulgare, vars. cambricum (L.) Willd., semilacerum Moore and sinua- 

tum Willd. It is well illustrated by Waters, Ferns, 83 (1903), and by 

Buchheister, Am. Bot. v. 55, fig. 1 and 57, fig. 4 (1903). 
Forma chondroides, n. nom. P. vulgare, var. bifido-multifidum 

Gilbert, Fern Bull. xiv. 39 (1906), not Druery. - 
Forma alato-multifidum (Gilbert), n. sath = vulgare, var. 
— Gilbert, Fern Bull. xiv. 105 (190 

Forma Churchiae Gilbert), n. comb. P. fives var. Churchiae 
Gilbert. Revi Bull. xiv. 39 (1906). 
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CONTRIBUTIONS FROM THE GRAY Cerys OF HARVARD 
UNIVERSITY, NEW SERIES, NO. LXVII. 

NOTES ON THE FLORA OF WESTERN NOVA SCOTIA 
1921 

M. L. FERNALD. 

Tue results! of our exploration of Nova Scotia in 1920 were so 
gratifying that it seemed wise to continue the work, with Yarmouth 

as a center, during another season. Accordingly, Mr. Bayard Long 
and I devoted two months in 1921 to further investigation of the flora 
of western Nova Scotia. We were accompanied for all too short 
periods in July by Messrs. Edwin B. Bartram and Norman C. Fassett, 
and for a few days in September we had the active cooperation of 
Professor Horace G. Perry of Acadia University. The summer of 

1920 had been abnormally wet, with the result that savannahs and 

lake-margins were often inaccessible or the characteristic plants of 

these habitats drowned or very tardy in development. In marked 

contrast, the summer of 1921 was phenomenally dry, in northwestern 

Nova Scotia to the point of extreme drouth; and the shores of un- 

dammed lakes were generally exposed, while small ponds had in 

some instances completely evaporated. We were consequently able 

to explore many places which were inaccessible in 1920, with the 

result that the ranges of a large proportion of the coastal plain types 

were extended and a good number of additions to our previous list 

‘of Nova Scotian plants discovered. Several regions, for example 

southwestern Lunenburg County, in the neighborhood of Bridgewater 

furnished days of thrilling botanizing and important discoveries, but 

they were all in general character so similar to our already described 

experiences of 1920, that they need not be related in detail. e 

itinerary of the summer, briefly stated, was as follows, the collecting 

being done by Mr. Long and myself unless otherwise stated. 

July 13: Markland (Cape Forchu), Yarmouth Co., Fernald, Bartram, Long 

assett. 
At wad Brook, Shelburne Co., Bartr 

vag Bas Cper Wood’s Harbor, Shelburne Co. ‘ermal & Fassett. 

July 16: Brazil Lake, Yarmouth we Bartram 
e George, Yarmouth gall 

July 18: henapele iotdng and Grarvitle, Annapolis Co., Fernald, Bartram, 

Long & Fassett 

1 Ruopora, xxiii. 89-111 (1921), 130-152 (1921), 153-171 (1921), 184-195 (1921), 

223-245 (1922), 257-278 (1922), 284-300 (1922). 
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July 19: 

July 21: 

July 23: 

July 25: 
July 26: 

August 17: 

August 18: 

August 21: 
August 22: M 

August 23: 

September 

rete Center, Belle Isle, Lamb’s 

Wiasaor, tails Co. nald, Bartram & tea 

enrages ig and Five-Island Lake, ante Co., Pera: Bartram 

by 
5: Ar: oad to Belleville, Yar 

ber 7-eien i 

Rhodora {[AuausT 

Lake and Grand Lake, 

o., Fernald, Bartram, Long & Fass 

Tusket and Gavelton, Yarmout th Co., Fernald. Bartram, Long 

sett. 
beget Branch of the Tusket as far east as St. eh (Wilson) Lake, 

ald, Bartram & Lon uth Co., Fern 
4, Fer 

July 27: agi “clhivates Co. and re Grand Lake, Halifax 

ernald, Bartram & Lon 
July 28: ont and Armdale (Dutch Village), Halifax Co. Fernald, 

Bartram & Long. 
August 2: Welshtown Strato’ Lake, Shelburne Co. 
August 3: Roseway River, Shelburne Co., north to Jones Lake. 

August 4: Shelburne to Sable River, Shelburne 
August 5: Harper ake. Shelburne 
August 8: Weymouth, Digby Co. ; 

August 9 Headwaters hg Meteghan and Tusket Rivers, ig Little 

Metehgan Lake to Wentworth Lake, Digby 
August 10: ss we oy Bony ieee, from Everitt Lake to Mistake 

La 
August 12: Aide Fs Branch of Tusket River, from Carleton to Parr Lake, 

August 13: Gavelton ‘Butler’s) and Vaughan (Tusket) Lakes, Yarmouth 

co) 
August 15: Fela abel Lunenburg Co. 
August 16: Bri gon wate - Hebb’s Lake, Fancy L., Wallace L., ete., Lunen- 

Yaheve Rivers orth bl bio Lake; onuaeond River; 

Rhodes Cones: lystner Lake; all in Lunen 0. 
Ades s Se wtih Lake, Feindel” s L., and tihodenieer mg Lunen- 

0 
ewindt Yarmouth C 

arkland Core Vercho, Yarmouth Bar and Overton, Yar- 

mou 
_—— a of Tusket from puma, to Canoe Lake, Yarmouth ' 

rast Annap' 

SS cowie: Fanning, Skinner, Pearl and Crawley Lakes, Yar- 

uth Co., with H. G. Perry 
4: Parr aah Yarmouth Co., pb Cedar Lake, New Tusket, 

with H. G. P 
outh Co. , with H. G. Perry. 

ie; — Port Clyde to Upper Clyde River, 

oyal, 

urne 
8: Harper, We Brac and Gold Lakes, Shelburne Co. 
9: Jordan River, from Jordan Falls to Lake John, Shelburne 

10: Five-River (Morris) Lake and Bower’s (Beaver Dam) Lake, 
Shelburne Co 
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The more important range-extensions and observations of the 

summer are enumerated below; as in the previous enumeration the 

species new to Canada (37) are marked **, the additional ones (25) 

new to Nova Scotia.* 

WoopwakbIA virGinica (L.) Moore. Besides occurring as already 
reported, in Yarmouth and Queens Cos., the Chain Fern is character- 

istic of boggy shores and thickets northeastward through Digby Co. 
to Annapolis Co. (near Lamb’s Lake; near Liverpool Head L.) It 
is frequent throughout Shelburne Co., sometimes, as at Harper Lake, 
reaching a height of 1.7 m. 

W. arEotata (L.) Moore. Rather frequent in the Tusket Valley, 
north to Pearl Lake, Kemptville and east to St. John (Wilson) Lake; 

splendidly developed in the sandy alluvium and lake-margins of the 
Roseway River system, Shelburne Co., plants from near the head 
of McKay’s Lake, Middle Ohio, measuring 7 dm. high 
ATHYRIUM ACROsTICHoIDES (Sw.) Diels. Rich woods on north 

Mt., Belle Isle, Annapolis Co. 
A. ancustum (Willd.) Presl, var. ELatius (Link) Butters. Swampy 

woods on slopes above Lahave River, Bridgewater, Lunenburg Co. 

THELYPTERIS SIMULATA (Dav.) Nieuwl. Reported from Yarmouth 

to Queens; but now known eastward to LUNENBURG Co.: knolls in 

boggy thicket by Wile’s (Oakhill) Lake. Extending north in Yarmouth 

nad Shelburne Cos. to Kemptville and to Jones Lake, Roseway River. 

_ Tuetypreris Boorru (Tuckerm.) Nieuwl. At various stations in 

Shelburne and Lunenburg Cos. 

CysTopTeRIs FRAGILIS (L.) Bernh., var. Mackay Lawson. Local 

on the basaltic North Mt.: collected near Granville, Annapolis Co., 

and on Shobel’s Mt., Sandy Cove, Digby Co. 

Woopsta ILVENSIs (L.) R. Br. Basaltic cliffs and ledges, Shofel’s 

Mt., Sandy Cove, Digby Co. 
ScHIZAEA PUSILLA Pursh. Additional stations indicate, with those 

already recorded, that the Curly Grass is to be expected in proper 

_ species, within a few rods of the Bay of Fundy; wet sphagnous 

hollows in peaty savannah along The Brook, Central Grove. SHEL- 

= = © ) Qu is”) g 4 Z 5 QR. a i 5 
= 
3 = g : & 3 = S 4 S 

Lycopopium 1nuNDATUM L., var. BrcELovit Tuckerm. ported 

as common in Yarmouth and Digby Cos. Abundant in Shelburne Co. 

u ore locally in Lunenburg and Halifax Cos, 
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*SELAGINELLA RUPESTRIS (L.) Spring. Basalt ledges, summit of 
Shobel’s Mt., Sandy Cove, Digby Co. 

*ISOETES MACROSPORA Dur. Gravelly bottom of Clyde River, 
Middle Clyde. 

I. ecutnospora Dur., var. Braunm (Dur.) Engelm. Gravelly 
and muddy bottoms of brooks, West Branch of Tusket River, Have- 
lock and New Tusket, Digby Co. 
Pinus Srrosus L. he wind-swept and starved trees on the 

rocky barrens near Armdale, Halifax Co., have leaves only 2.5-5 
em. long and from a short distance away so strongly resemble P. 
Banksiana that such trees may have been the bases of unverified 
records of P. Banksiana from near Halifax. 

UJA OCCIDENTALIS L. As suggested in Ruopora, xxiii. 188 
(1921), Cedar Lake, east of oe Digby Co., proves to have a 
characteristic growth of Thuja at its border. 
POTAMOGETON OAKESIANUS Robbins Probably common through- 

ame the silicious areas; additional pollatinins from Lunenburg and 
ants ge 

ER Tuckerm. Digpy Co.: quagmire-margin of Sears 
Lake, New: Tusket (form with remarkably small and round emersed 
leaves). LunenBuRG Co.: brook-beds in peaty swale by Rhodeniser 

P. ampuirotius Tucker ANNAPOLIS Co.: shallow water of 
Young’s Lake, North Mt., Belle ae: Diapy Co.: peaty cove in 
Little ovat Lake. 

omEs Reichenb. <tcoilgray Co.: Swanburg Lake, 
at auch peer ie (Morris) L 

In Sg pools near Argyle Head, es Co., P. confervoides had 

developed, in early September, many winter-buds and tubers. The 
plants, which had fruited in July and early August, were nearly 

disintegrated, but their extensively creeping, filiform rootstocks bore 
short branches terminated by reddish fusiform tubers, while the old 
axils of the stems and the tips of the disintegrating branches bore 
fusiform dark-green winter-buds 0.7—-2 cm. long, their leaves spread- 

ing-ascending. 
te pimorPHUS Raf. At several stations in Digby and Lunenburg 

Tiitiedeies paLustris L. Quagmires of Shelburne Co. 
**ATISMA PLANTAGO-AQUATICA L., var. PARVIFLORA (Pursh) Far- 

well, Ann. Rep. Comm. Parks & "Bo ulev. Detroit, xi. 44 (1900 
bg imallfowered and -fruited southern extreme. Hants Co.: 

in 
ANICUM DICHOTOMIFLORUM Michx. SHeLspurNE Co.: dryish 

sandy beaches of Harper and Welshtown (Birchtown) Lakes. 
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P. vircatum L., var. spissum Linder, Ruopora, =A 15 (1922). 
Besides rie stations recorded in. RHopora, xxiii. 192 (1921), the 

following indicate a wide distribution in the Rants YARMOUTH 
o.: Goven and Gilfillimg Lakes. SHELBURNE Co.: Bower’s (Beaver 

Dam) Lake; McKay’s and Jones Lakes, Roseway River. LUNENBURG 
Co.: amie Lake 

EPAUPERATUM Muhl., var. PSILOPHYLLUM Fernald, So\quers 

XXxill. ‘193 (1921) and forma cryprostacnys Fernald, |. ¢ Addi- 
tional stations in Shelburne, Lunenburg and Halifax aa 

P. spretuM Schultes. Additional stations are, for ANNAPOLIS Co.: 

Grand Lake and Liverpool Head Lake. Diasy Co.: Journeay Lake, 

Co.: Harper Lake. Lunensura Co.: Hebb’s Lake, Bridgewater; 
mill-pond north of Blockhouse; Blystner and Rhodeniser Lakes 
**P_ MERIDIONALE Ashe. Yarmoutu Co.: cobbly beach of Gavel- 

ton a ’s) Lake, Gavelton; first station east of Massachusetts. 
NDHEIMERI Nash, var. SEPTENTRIONALE Fernald, Ruopora, 

xxiii. 227 (1922). LUNENBURG Co.: dry pine and oak woods on 
steep slopes along Lahave River, er ing 

. CLANDESTINUM L. YarmoutH Co.: rocky and gravelly 
thicket bordering Pearl Lake and demninaiat 4 in thicket along Tusket 
(Kempt) River, Kemptville. Lunensure Co.: upper border of 
cobbly wre h, Wentzell Lake. Heretofore unknown east of the 
Penobsco 

contrasts pUNGENS (Torr.) Hitche. gy a of dry barrens 

of Shelburne and southwestern Lunen Os. 
CALAMAGROSTIS S Secu Gray. Banke and peaty barrens, 

eastward at least to Halifax 
PICKERINGII, var. ciertete (Kearney) Fernald & Wiegand. 

Similar habitats, more co 

SPHENOPHOLIS nadine 7, Scribn. Near Wentworth 

gypsum quarries, Windsor. 

SPARTINA ALTERNIFLORA Loisel., var. prLosa (Merr.) Fernald. 

Apparently frequent on salt marshes ‘from Yarmouth Co. to Annapolis 

Co. and presumably beyond. 
GMITES COMMUNIS Trin. ANNAPOLIS Co.: a large colony in 

the ditch and on the ace railroad bank bordering the salt marsh 

west of Annapolis Royal; most of the stolons oh lng but some 

superficial and reaching a len of 7.6 m. 

DistTICHLIs eam (L.) Greene. Salt aoe editors Co. 

to Annapolis 

*Poa pennies Fernald & he gare var MICROLEPIS Fernald & 

Wiegand, Ruopora, xx. 124 (1918). Annaporis Co.: brookside in 



- 162 Rhodora [AuGusT 

~ bogs, fruiting when only 1.5-2 dm. high (panicles 4-6 cm. long), 

others, as at the quaking margins of Harpers and Western Lakes 

in Shelburne Co., making fies stands 1.2-1.3 m. high (panicles 

1.7-1.9 dm. lon ), 
GLycERIA LAXA Scribn. Eastward to Hants and Halifax Cos. 

**PestucA RUBRA L., var. MULTIFLORA (Hoffm.) Aschers. & 

Graebn. Roadsides, Dartmouth. 

AGROPYRON CANINUM (L.) Beauv., forma @LaucuM Pease & Moore. 

Crest of barrier beach, East Jordan, Shelburne 
*A. CANINUM (L.) Beauv., var. Clete: Sasi Pease & Moore, 

forma ciLiatuM (Scribn. & Sm. Pease & Moore, Ruopora, xii. 72 

(1910). Thin open humus and basaltic talus, North Mt., Belle Isle 

(Annapolis); Shobel’s Mt., Sandy Cove (Digby). 
Exymvus vircinicus L., var. HirsuTIGiUMIS (Scribn.) Hitche. 

Diesy Co.: wooded baanitie talus, Shobel’s Mt., Sandy Cove. 
CYPERUS peeeitus Torr. Eastward rok least to Lunenburg Co.; 

characteristic of sandy or gravelly shor 
ELeocHAris Roppinsu Oakes. Widely distributed; new stations 

in ae Hants and Lunenbur s 
E. ottvacea Torr. Additional stations are as follows. YARMOUTH 

Co.: oss jar ee in sphagnous bog near railroad station, 

Argyle Head. Lunenspure Co.: peaty quagmire-margin of Wallace 

Lake, Italy Cross. 
*E. nitma Fernald. Exsiccated roadside gutter, North Mt., 

- Belle Isle, Annapolis Co. 

The occurrence of this little plant on the basaltic North Mt. is 

interesting, since all its other stations (in Newfoundland, Quebec,and 

northern New Hampshire) are likewise on basic or more or less 

calcareous rock. 

**E. TUBERCULOSA (Michx.) R. & S. Wet sandy or peaty beach 

of-Harper Lake, Shelburne Co.; the typical southern plant, here- 

is at the border of a salt marsh chs Siaey 
CAMPESTRIS Britton, var. NOVAE-ANGLIAE (Baton) Fernald. 

Border of salt marsh, oe Falls, Shelburne Co.; heretofore unknown 
east of southern 
RYNCHOSPORA pecs (L.) Ait. Common eastward at least to 

. CAPITELLATA (Michx.) Vahl. Common or “3 least frequent. 
New jess in Digby, Annapolis and Shelburn : 

R. CAPITELLATA, var. DISCUTIENS (Clarke) Blake. Additional 
stations are, for Siena URNE Co.: wet peaty margin of Harper Lake; 
ae of cobbly beach of Bower’s (Reaver iad Lake. 
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Lunensure Co.; upper border of gravelly beach, Feindel’s L., west 

of Bridgewater. 
CLapruM MariscorEs (Muhl.) Torr., forma CONGESTUM Fernald, 

Ruopora, xxiii. 234 (1922). Sphagnous boggy swale bordering 

Fancy Lake, near Conquerall, Lunenburg Co. 
CAREX STRAMINEA Willd. See Ruopora, xxiii. 235 (1922). Some- 

ers 0 

savannahs along East Branch of Tusket R., Yarmouth Co. 

C. Bess Olney. Hants Co.: dryish swales near Wentworth 

gypsum quarries, Windsor. 
*C. apusta Boott. A single plant left growing among disturbed 

rocks by roadside. Armdale (Dutch Village), Halifax Co.; presumably 

more abundant somewhere in the neighborhood. 

C. rsea Schkuhr. Damp thickets and clearings, North Mt., 

Granville, Annapolis Co. _, 
**( muricata L. Abundant in large stools, open pastured slopes 

near Wentworth gypsum quarries, Windsor. 

**C. LENTICULARIS Michx., var. Buaket Dewey in Wood, Class 

Book, 755 (1861). Cobbly beach of Wentzell Lake, Lunenburg Co. 

Previously collected by J. R. Churchill at Ingonish, Cape Breton. 

Swantt (Fernald) Mackenzie. . virescens, var. Swanit 

Fernald. Occasional from Yarmouth Co. to Annapolis Co. 

**(, panicea L., var. microcarpa Sonder in Koch, Syn. ed. 2: 879 

(1844). Thin open humus by roadside on North Mt., Belle Isle, 

lis Co. 

C. glauca Murr. Reported by Macoun in 1888 from “dry clay 

banks on the railway cutting just outside of Windsor.” Now a very 

abundant and variable species throughout the gypsiferous region 

about Windsor. 
ae 

*C. anceps Muhl. C. laxiflora, var. patulifolia (Dewey) Carey. 

ANNAPOLIS Co.: damp clearings and open rocky woods, North Mt. 

Granville; first authentic record from east of southern Maine, Ma- 

coun’s earlier record being based on C. leptonervia Fernald. — 

C. cryprT LeEPIS Mackenzie. Somewhat local, Halifax and Lunen- 

burg Cos. : : : 

C. scapraTa Schwein. DieBy Co.: rich thicket by brook, East 

'C. burdoueninls Michx. Apparently general in the acid areas. 

**0, hirta L. Abundantly naturalized on a sandy railroad bank, 

Annapolis Royal. 
: 

Although here recorded apparently for the first time from Canada, 

C. hirta was collected in 1912 in a pastured field at Charlottetown, 

Prince Edward Island, F ernald & St. John, no. 7106. 

C. ruputina Muhl. YaRMouTH Co.: swale by Ogden Lake. 

Lunensurc Co.: by brook flowing into Caribou Lake. 
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C. Micuavuxtana Boeckl. SHELBURNE Co.: boggy savannah along 
Tigney Brook, “a River. Hatirax Co.: sandy swale bordering 
Shubenacadie Grand Lake. 

C. BULLATA akche var. GREENEI (Boeckl.) Fernald. North- 
eastward to Annapolis Co. and east to Lunenburg Co 

Xyris MontTANA Ries. Frequent eastward to Lunenburg Co. 
sometimes, as at Wallace Lake, Italy Cross, reaching the shea ae 
height t of 4.2 dm. with heads 6-7 mm. in diameter. 

(To be continued.) 
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*kTONCUS EFFUSUS L., var. CONGLOMERATUS (L.) Engelm. See 

Fernald & Wiegand, RHopora, xii. 85 (1910). Locally abundant in 

peaty soil, Shelburne. The old record from Nova Scotia was based 

on young and unidentifiable material. 

” grFusus, var. PyLart (Laharpe) Fernald & Wiegand. Hants 

Co.: swales near Uniacke Lake. 

J. suscaupatus (Engelm.) Coville & Blake, var. PLANISEPALUS 

Fernald, Rnopora, xxiii. 241 (1922). Many new stations east to 

Hants and Halifax Cos. 

J. mirraris Bigel. The commonest form of J. militaris has, as 

described by Bigelow, the “Culm . . - with a long sheath or 

two at base, and commonly another above the leaf. Leaf cylindrical, 

erect, . . . inserted below the middle of the culm, and exceeding 

it in height,”! and tradition, as recorded in the herbarium of the late 

T. O. Fuller, tells us that “Bigelow named this militaris because it 

reminded him of a soldier carrying his bayonet above his head.” 

So general is this combination of characters, the very tall and erect 

leaf and above it the firm bladeless sheath, that they have been 

treated as diagnostic. Thus, in the Pflanzenreich, Buchenau dis- 

tinguishes J. militaris from related species by “Folium frondosum 

unicum, ca. in medium caulem insertum, strictum, crassum, unitubu- 

losum, pungens, usque 100 cm. longum,’ while the key-character 

used in the 7th edition of Gray ’s Manual is: “ Upper cauline leaves 

1 Bigelow, Fl. Bost. ed. 2: 139 (1824). 
2 Buchenau in Engler, Pflanzenr. iv. pt. 36: 173 (1906). 
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bladeless (or essentially so), consisting of firm tawny or colored 

sheaths 2.5-5 cm. long,” etc.! 

On the border of Nowland Lake in Havelock, Digby County, 

Nova Scotia, occurs a plant with technical characters (perianths, 

seeds, etc.) of Juncus militaris but differing conspicuously from the 

typical form of the species in having two well developed cauline 

leaves, the upper with the sheath much less chartaceous than usual 

and terminated by a green blade two to four times its length; and in 

the large accumulation of material in the Gray Herbarium and the 

herbarium of the New England Botanical Club there are 2 similar 

specimens from Cape Cod and 1 from southern Connecticut. After 

finding the Nowland Lake plant with two frondose leaves, Mr. Long 

and I watched the species carefully, and, although discovering no 

more of the Nowland Lake form, found that there are occasional 

colonies with the ordinary submedian erect leaf but quite lacking the 

firm bladeless sheath above. Sometimes large colonies of this form 

are uniform, sometimes it occurs with typical J. militaris. 
In the material at hand, 125 collections show the typical form of 

J. militaris with one long leaf-blade and above it a large colored 

bladeless or nearly bladeless sheath; 4 collections have two well 

developed leaves and 21 a single long leaf without the large bladeless 

sheath above. The latter form, occuring as it does often intermixed 

with the typical plant, is a minor variation but the other seems to 

be a well pronounced form and it will facilitate reference to both 

these extremes if they are designated 
**J. mILivARris Bigel., forma subnudus, n. f., folio frondoso 1, folio 

secundo hypsophyllino nullo.—Occasional through the range of the 
aes i form. Type: peaty border of a small pond, Upper Cornwall, 
Lun urg Co. “Nova ail August 17, 1921, Fernald & Long, no. 
23, — ay He rb.). 

**J. MILITARIS, forma bifrons, n. f., foliis frondosis 2, folio 

hypsophyllino nullo. .—Infrequent through the range of the species. — 
Nova Scotia: forming subcespitose clumps, sandy and eee beach 
of Nowland Lake, Havelock, August 9, 1921, Fernald & ee 
23 626 (TYPE in Gray Herb.), August 27 (Pl. Exsice. eek ?. SSA- 
H 

NecricUr: West Pond, Guilford, August 15, 1912, A. E. nat no. 

J. Noposus L. Swales near Wentworth gypsum quarries, Windsor. 
s Michx. N J. ACUMINATU: . New stations eastward to Annapolis and 

Lunenburg Gia: 

1 Robinson & Fernald in Gray, Man. ed. 7: 269 (1908), 
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J. marcinatus Rostk. New stations eastward to Annapolis and 
eastern Shelburne Cos. 
LopHIoLa AMERICANA (Pursh) Wood. L. septentrionalis Fernald, 

Ryopora, xxiii. 243 (1922). Lunensure Co.: sphagnous boggy 

swale bordering Fancy Lake, near Conquerall. 

At this station the large, freely: stoloniferous and subcespitose 

plants at the quaking margin of the lake are strikingly similar to the 

original L. septentrionalis from Digby Neck; but farther back, on 

drier knolls, the plants are small, with solitary stems, short pedicels 

‘and denser lanate tomentum, quite like the typical plant of New 

Jersey. Study of this material shows that the seed- and capsule- 

characters, which were exhibited by the Digby Neck material, break 

down, and that L. septentrionalis is not specifically separable from L. 

remains doubt as to whether S. intermedium is a true species. Our 

collections are from YarmoutH Co.: border of spruce swamp, Mark- 

land (Cape Forchu); dry fields and clearings near St. John (Wilson) 

Lake. ANNAPOLIS Co.: thin open humus on North Mt., Belle Isle. 

S. artanticum Bicknell. Eastward to Annapolis and Lunenburg 

Os. 
HABENARIA FLAVA (L.) Spreng. Several new stations, all in the 

valley of the Tusket, Yarmouth Co., north to Parr Lake and east to 

anoe Lake. 
H. oprusata (Pursh) Richardson. Very rare in the western 

Counties. ANNAPOLIS Co.: mossy woods, North Mt., Belle Isle. 

Yarmoutu Co.: mossy spruce woods, Greenville. 

H. macropuytia Goldie. Dicpy Co.: old mixed woods near 

SpIRANTHES CERNUA (L.) Richard, var. OCHROLEUCA (Rydb.) 

Ames. Characteristic of the dryest of siliceous barrens. Additional 

stations are, for YARMOUTH Co.: gravelly railroad-bank, Belleville. 

SHELBURNE Co.; abundant on dry sandy Corema-heath, Hope’s Lot 

Barrens, Clyde River; common on dry sandy Corema-barrens north of 

Jordan Falls. 

Bake pis ‘malig L. Naturalized in roadside thicket, Hassett, 

Digby Co. ‘ 
OstryYA VIRGINIANA (Mill.) K. Koch. YarmoutH Co.: wooded 

shore of Parr Lake; tree with remarkably coriaceous foliage. 

Tue Varieties oF Betuta Lurea.—In 1904 Dr. Britton, by des- 

cribing Betula alleghaniensis,' called attention to the fact that we 

have two fairly marked trends of the Yellow Birch which had hither- 

: Britton, Bull. Torr. Bot. Cl. xxxi. 166 (1904), 
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to passed as B. lutea Michx. f. B. alleghaniensis, based primarily 

upon material from the upper slopes of Mt. Pisgah, western North 
Carolina, distributed by the Biltmore Herbarium as no. 1619, was 

given a broad range: “From Massachusetts to Quebec and northern 

Michigan, south to southern New York, Pennsylvania, and in the 
mountains to Georgia.”’ Subsequently, in his North American Trees 
(1908), Britton made more definite his differentiation of the two 
Yellow Birches by stating the key-characters (p. 247): 

Fruiting scales 4 to 5 mm. long; leaves mostly cordate 
14. B. copa ater < 

ate Fruiting scales 8 to 10 mm. long ; leaves rarely ¢ 
lutea. 

On pp. 258 and 259 of the same work, where the two are more 
fully described and illustrated, B. alleghaniensis is shown with the 
leaves very definitely not cordate, with scales there described as “4 

to 6 mm. long” and having “the wedge-shaped part below the lobes 
very short” and the fruits cuneate-obovate; while B. lutea, assigned 

a more northern range, has the scales with prolonged “stalk-like part 
below the lobes” and the fruits suborbicular. Though recognizing 

the two extremes indicated by Dr. Britton, various other students of 
our trees have subsequently been unable to keep them apart as species. 
Thus, in 1918 Ashe recognized the extreme with short scales as B. 
lutea, var. alleghaniensis (Britton) Ashe,! and more recently I have 
so designated? much of the comon Yellow Birch of Nova Scotia. 
Subsequently, in an attempt to label properly the material in the 
ray Herbarium and the herbarium of the New England Botanical 

Club, I have carefully studied the specimens, with the result that it 
seems possible to recognize two strong trends in the scales. The 
leaves do not show the difference indicated in the key-characters 
above quoted and, as already noted, Dr. Britton’s own illustration 
of B. alleghaniensis shows no approach to cordate leaves. Neither 
does the difference of fruit brought out in his illustrations regularly 
accompany the differences in the scales. But in general the scales 
which are only 5-8 mm. long (I have been unable to find any mature 
scales as short as 4 mm. and the material in the Gray Herbarium of 
Biltmore Herb. no. 1619, the type-number of B. alleghaniensis, has 
the scales 7-8 mm. long) and with short (mostly 1-2 mm.) base are 
of firm or subcoriaceous texture; while the scales of the other extreme, 

1 Ashe, Bull. Charleston Mus. xiv. 11 (1918). 
* Fernald, Ruopora, xxiii. 257 (1922). 
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8-13 mm. long and with prolonged base, are subfoliaceous and some- 
times even subsquarrose. 

The latter is the tree taken by Dr. Britton to be B. lutea, but 
when Michaux’s original description and plate are examined it at 

once becomes clear that the original B. lutea Michx. f.' was identical 

with B. alleghaniensis, i. e. the common Yellow Birch with short 

and subcoriaceous short-based scales which “abonde surtout dans les 

foréts de la Nouvelle-Ecosse, de la Nouvelle-Brunswick, du district 

du Maine, of elle est désignée sous le seul nom de Yellow birch, Bouleau 

jaune.” This is indicated not alone by the very characteristic 

drawing of the fruiting ament and scale but by Michaux’s definite 

statement (pp. 153, 154) that “les écailles . . . sont trifides, 

trés-acuminées, et longues d’environs 3 lignes (7 millimétres).” 

That this extreme of the species is more common in the forests of 

Nova Scotia, New Brunswick and Maine than is the tree with longer 

and subfoliaceous scales is clear from the representation of the two 

in the herbaria (including that of the Arnold Arboretum) at hand. 

Of typical B. lutea (B. alleghaniensis) Nova Scotia shows a representa- 

tion of 7 collections, New Brunswick 3, and Maine 21; while of the 

tree with long subfoliaceous scales Nova Scotia shows 3 collections, 

New Brunswick 1 and Maine 3. 

Although it has been implied that the long-scaled extreme is of 

more northern range than the short-scaled typical Betula lutea (B. 

alleghaniensis) it is noteworthy that the collections at hand show 

the latter to be more generally collected in the cooler or more northern 

regions. The figures just listed are to the point; likewise the fact 

that our only collections from Quebec are of typical B. lutea as are 

6 out of 8 from Vermont and 6 out of 9 from New Hampshire. Further- 

more, the collections from the southern Alleghanies show the typical 

short-sealed B. lutea from an altitude of 3400 feet on the Blue Ridge 

of Virginia, from “Upper slopes of Mt. Pisgah,”’ North Carolina 

(type of B. alleghaniensis) and from 6000 feet on the Great Smoky 

Mountains; while the southern material of the long-scaled extreme 

is from “along the East Fork of the Greenbrier River,’’ West Virginia, 

“ex regione inferiori Montium Alleghany, Doe River Valley, Tennessee’, 

from “near foot of Thunderhead Mt., E. Tenn,” and common below 

4000 feet in the mountains of Macon County, North Carolina. The 

collections from Indiana are, likewise, consistent with these ranges, 

1 F. André-Michaux, Hist. des Arbres Forest. de 1’Am. Sept. ii. 152, t. 5 (1812). 
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2 numbers being the short-scaled tree, 7 the long-scaled. Fruiting 

specimens from Newfoundland and Labrador are wanting, but it is 

significant that nearly all material at hand from Connecticut (6 out 
of 7 collections), New York (9 out of 10) and Tennessee (2) are of 

the long-scaled extreme. Whatever factor may influence the dis- 

tribution of the two it would seem that the typical short-scaled B. 
lutea cannot be regarded as generally of more southern range than 

the other. 

To Lsatuenncingl the two varieties of Betula lutea are: 

BeTuLA LuTEA Michx. f: Hist. des Arbres Forest. de 1’Am. Sept. 

ii. 152, t. 5 (1812). B. excelsa Pursh, Fl. Am. Sept. ii. 621 (1814), 
not Ait. B. lenta, « genuina Regel, Nouv. Mém. Soc. Nat. Mose. xiii. 
126, in part ae B. lenta, lutea Regel in DC. Prodr. xvi. pt. 2: 
179 geese . alleghaniensis Britton, Bull. Torr. Bot. Cl. xxxi. 166 

_ (1904), N h Am. Trees, 257, fig. 216 (1908). B. lutea alleghaniensis 
(Britton) ry Bull. Charlest: Mus. xiv. 11 (1918).—Scales of the 

fruiting ament firm and subcoriaceous, 5-8 mm. long; the cuneate 

basal portion 1-2.5 mm. long—Cape Breton Island and Gaspé Co., 
Quebec to Ontario, south to the mountains of North Carolina, West 

Virginia, Illinois and Iowa.! 
Var. macrolepis, n. var., squamis subfoliaceis maturitate 8-13 mm. 

longis, parte pedali elongata 2.5-6 mm. longa. B. lutea Britton, No’ 

Am. Trees, 258, fig. 217 (1908).—New Brunswick to Wisconsin‘ 
south to Tennessee, Indiana pa Illinois. The following are character- 
istic. New Brunswick: swamps, Campbellton, July, 1877, R&. 
Chalmers. Nova Scotia: Goria, Aaiests 1900, L. L. Dame; 
mixed woods, Argyle, August 4, 1920, Long & Linder, no. 21,001; 
wooded roadside, Armdale (Dutch Village), July 28, 1921, F ornald, 
Bartram & Long, no. 23,766. Martner: rocky woods, Dover, “August 5, 

oods, 
June 15, 1889, Rand; South Poland, 1893, Kate Furbish. 
HAMPSHIRE: Randolph, August 17, 1902, Pease, no. 440; Bree 
Point, Warren, July 23, 1908, E. F. Williams; woods, Dublin, at 

of Cha maecyparis s ak Hanson, > Cheba 29, 1916, Fernald, no. 

15,128; Granville, Bosieestics 20, 1913; F.C: Seymour, no. 34; Kitchen 
B Cheshire, July 24, 1016, J. R. Churchill. Ruope Istanp 
Fohukici, BST; Olney ; border of low woods, Tiverton, June 11, 1912, 
S. N. F. Sanford. p phctrea leo woods about Keney Park, Hart- 
ford, September 8, 1907, A. W. Driggs; woods, Southington, August 

1 Without terial it is impossible to determine the exact identity of. 
oa aie prada of Newfoundland, Labrador, and so: me regions to the south of the 
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27, 1894, Bissell, no. 538; Mount Carmel, 1857, D. C. Eaton. New 

YorkK: sandy woodlands, Whitestown, Oneida Co., September 
2, 1904, Haberer, no. 808; border of sphagnum bog, southeast of 
Oriskany, July 2, 1904, Haberer, no. 809; moist rocky bank, Lower 

Enfield Ravine, Ithaca, September 5, 1915, A. J. Eames, no. 3922. 

West Vircinta: along East Fork of Greenbrier River, Pocohontas 
Co., September 19, 1904, A. H. Moore, no. 2364. TENNESSEE: 

lower slopes of the mountains, Doe River Valley, September, 1884. 
John Ball; near foot of Thunderhead Mt., July 25, 1896, Ruth, no. 

474, INDIANA: tamarack and huckleberry marsh 6 miles north o 
Plymouth, August 31, 1914, C. C. Deam, no. 15,105; low border of 

Graveyard Lake, Steuben Co., June 11, 1911, Deam, nos. 8648, 8651 

8653; wet woods about 12 miles east of Michigan City, June 17, 1911, 

Deam, no. 8760. Wisconstn: Kilbourn, 1861, 7. J. ; swamp, 

- Preble, Brown Co., August 26, 1892, J. H. Schuette. Ivutnots: 

Dixon, Vasey. 

**BETULA CAERULEA-GRANDIS Blanchard, Betula, i. no. 1 (May 7, 

1904). B. caerulea, var. grandis Blanchard in Vermont Phoenix 

for May 13, 1904 and Betula, i. no. 2 (May 13, 1904). B. caerulea, 

var. Blanchardi Sargent, Man. Trees N. A. 202, fig. 168 A (1905).— 

A characteristic tree in portions of Nova Scotia; probably of wide 

‘distribution. LIFAX Co.: wooded roadside, Armdale (Dutch 

illage). Lunenpure Co.: roadside thickets and banks of Lahave 

River, Bridgewater. 
B. caerulea-grandis is an abundant and characteristic tree in some ~ 

parts of Prince Edward Island, especially in the forests of Queens 

County where, in the outskirts of Charlottetown and in the dry woods 

along Brackley Point Road, it forms very extensive groves with the 

stature and bark of B. papyrifera but at once recognized by the high- 

ly lustrous blue-green upper surfaces of the Jeaves. Upon examina- 

tion these are found to be quite glabrous as are the young branchlets. 

The fruiting aments strongly resemble those of B. papyrifera. B. 

caerulea-grandis, besides occurring as a characteristic tree on Prince 

Edward Island and in Nova Scotia, is found thence to the Gaspé 

Peninsula and the region of Quebec, and south to eastern and 

central Maine, northern New Hampshire and the Green Mountains 

of Vermont. Itis the tree of eastern America, incorrectly called by 

me! in earlier publications B. pendula Roth and B. pendula var. 

japonica Rehder. Besides Blanchard’s Vermont material and the 

Nova Scotia collections above cited the following are characteristic. 

Quesec: vicinity of Montmorenci Falls, July 7, 1905, J. Macoun, 

no. 68,774. Prince Epwarp Istanp: dry woods, Brackley Point 

1 Fernald, Am. Journ. Sci. ser. 4, xiv. 184, 191 (1902): Robinson & Fernald in Gray. 

Man. ed. 7: 335 (1908). 
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Road, August, 1 1912, Fernald, Long & St. John, nos. 7299, 7300. 
INE: in disintegrated volcanic rock, Haystack Mountain, Aroos- 

took Co., aay 11, 1902, Wilkams, Collins & Fernald; shore of Rowe 
Pond, Pleasant Ridge, Somerset Co., September 10, 1909, J. F. 
Collins; near summit of hill with coast-survey tower, Cutler, July 7, 
1902, Kennedy, Williams, Collins & Fernald; a s Neck, Cutler, 
August 11, 1902, Kate Furbish. New Ham RE: Endicott Farm, 
Shelburne, July 4, 1914, W. Deane; barat Randolsh, August 28, 
1914, Pease, no. 16,298; near Glen House, Pinkham Notch, July 28, 

1921, 7. W. Edmonson, no. 5321. 

When he first published Betula caerulea-grandis (May 7, 1904) 
Blanchard also put forward B. caerulea, introducing the two with the 
phrase: “The writer has found and here names and describes two 
new species of white birch.” This first number of Betula was re- - 
ceived at the Gray Herbarium on May 10, 1904. Almost i liately 
(on May 13) Blanchard issued in the Vermont Phoenix a popular 
account of his discoveries and reprinted this account “ without change 
of type” as Betula, i. no. 2. In this second account he says “The 
blue birch, as I have said, presents two well-marked forms 
As these birches are without names I propose to call the mallee’ one 
Betula caerulea and the larger one Betula caerulea variety grandis.”’ 

_ This paper was received at the Gray Herbarium May 24 but, that 
Blanchard himself did not believe the larger-fruited tree to be really 
a variety of B. caerulea, is indicated by his annotations on the two 
copies sent, and on additional copies sent at the same time of Betula, 

no. 1. On the two copies of no. 2, in which B. caerulea, var. grandis 
was published as a variety, Blanchard had written in red ink; “ Wise 
editor helped spoil” and “Spoiled by wise editor,” while on the 
copies of no. 1 sent at the same time he wrote against the phrase 
“two new species;” “I stand by this” and “ By this I stand now.” 

It is thus clear that, although on second thought Blanchard wavered, on 
third thought he regarded the two as species as he had originally done. 
The name B. dherulea, var. Blanchardi (1905), based upon the same 
material as B. caerulea-grandis (1904) and B. caerulea, var. grandis 
(1904), must be treated as a synonym 

ETULA CAERULEA Blanchard, Hewat i. no. 1 (May 7, 1904); 
Sargent, Man. Trees N. A. 201, fig. 168 (1905). Harirax Co.: dr ry 
rocky thickets, Dartmouth; wooded roadside, Armdale (Dutch 
Village). 

At the latter station B. caerulea was associated with the abundant 
_ B. caerulea-grandis and B. populifolia; at Dartmouth, only a few 

miles away, it was with at least B. populifolia; and at its Vermont 
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stations it occurs with B. caerulea-grandis and B. populifolia. In 

foliage B. caerulea is a good combination of the two; in fruiting aments 

it is much closer to B. populifolia, having short horizontally divergent 

and puberulent scales, and in a large proportion of specimens there 

is only a solitary staminate ament, B. caerulea-grandis more often 

having 2 or 3. The present evidence seems to indicate that B, 

caerulea is a hybrid of B. caerulea-grandis and B. populifolia and it is 

noteworthy that on one of his sheets of B. caeruleain the Gray Herbar- 

ium Blanchard originally wrote: “It may be a hybrid between 

pendula [of eastern America, i. e. B. caerulea-grandis| and populifolia.”’ 

Anus 1ncaANa (L.) Moench, var. HYPocHLoRA Call. Recorded from 

a single station in RHopora, xxiii. 257 (1922). Frequent eastward at 

$ 
QueERcus BOREALIS Michx. f., var. MAXIMA (Marsh.) Ashe, Proc. 

- Am. Foresters, xi. 90 (1916). @. rubra of authors, not L. Al- 

though the common oak of Nova Scotia is typical Q. borealis (Q. 

rubra, var. ambigua), the southern extreme with flattish cups was 

twice collected. YarmMouTH Co.: dry woods near Canoe Lake. 

ANNAPOLIS Co.: woods bordering Boot Lake. 

** Polygonum Bistorta L. Sp. Pl. i. 360 (1753). The European 

Bistort is somewhat naturalized (at least two obviously increasing 
ruro. 

Mvu.enserctt (Meisn.) Watson. Additional stations are, in 

Yarmoutu Co.: cobbly beach of Ogden Lake; rocky swale bordering 

Dominick Lake east of Springhaven. 

*P. peNsyLVANICUM L., var. GENUINUM Fernald, Ruopora, xix. 

72 (1917). ANNAPOLIS Co.: exsiccated clay roadway bordering salt 

marsh, Annapolis Royal; first record from east of Massachusetts, 

previous records belonging to var. LAEVIGATUM Fernald. 

P. ropustius (Small) Fernald, RHopora, xxiii. 147 (1921). Addi- 

tional stations, in YaRMouTH Co.: cobbly beach of Ogden Lake. 

Dicpy Co.: rocky thicket bordering West Branch of Tusket R., 

Havelock; rocky thicket bordering Wentworth Lake. ANNAPOLIS 

- in peat and granite gravel bordering outlet of Lamb’s Lake. . 

**P_ puRITANORUM Fernald, RHopDoRA, xxi. 141 (1919). ANNAPOLIS 

Co.: in sand or gravel among granite boulders, beach of Grand Lake; 

first record outside southeastern Massachusetts. 

ROPIPEROWES Mich ommon eastward at least to Anna- 

polis and Lunen oO Se 

P. HYDROPIPEROIDES, var. DIGITATUM Fernald, Ruopora, xxiii. 

60 (1922). Typical P. hydropiperoides was in maturity from mid- 
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basi valde lignescenti stoloniferoque plerumque 3-5 mm. crasso; 
ramis floriferis adscendentibus 0.3-1 m. longis; foliis anguste ellipticis 
vel elliptico-lanceolatis acuminatis vel acutis 0.5-2 dm. longis 0.8-4 
cm. latis; ocreis laxe cylindricis strigosis ciliatis, ciliis 2-5 mm. 

longis; pedunculis erectis elongatis; spicis filiformibus plerumque 
0.4-1 dm. longis alternifloris, rhachi purpurascenti; ocreolis ciliatis: 
perianthiis lacteis 2-3 mm. longis, epunctatis vel rare punctatis: 
achaeniis vacuis. 

Nova Sorta: in great abundance in peat and granite gravel 
bordering outlet of Lamb’s Lake, Annapolis Co.. July 19, 1921 
Cone) Fernald, hgh Long & Fassett, no. 23,802, August 29, 

rnald ong, no. 23,803 eee in Gray Herb.) and in Pl. Easice. 
hing Septenrber 16, Daan McPherson, no. 23,804. 

Exactly combining the aspect and characters of the two species, 

both of which occur with or near it. In its coarse habit with stout 

subligneous base nearer P. robustius; in foliage intermediate; in the 

spike showing the slender habit of P. hydropiperoides and the purple 

color of the rhachis, but in the large milk-white flowers and the great 

length of the spikes suggesting P. robustius. Practically all the achenes 

are empty. Out of 135 sheets of specimens collected on August 29 

we were able to secure only 5 partially filled achenes; while a mass of 

100 or more older inflorescences collected in September by Mr. 

_ McPherson yielded no good achenes. 

Chenopodium Bonus-Henricus L. ANNAPOLIS Co.: en basic 
roadsides and waste ground, Annapolis Roya 

BRASENIA SCHREBERI Gmel. Lakes of ‘Shalburne Co. 
CorYDALIS SEMPERVIRENS (L.) Pers. Apparently rare. Seen only 

in ha hl cleared yas in Digby Co. (Wentworth Lake) and Lunen- 

burg Co. (Bridgewater). 
resale AQUATICA L. Many additional stations in Digby and 

Lunenburg 
Sr dincivens' purpurea L., forma heterophylla (Eaton), n. comb. 

S. heterophylla Eaton, Man. ed. 4: 445+(1824)._ S. eae tes var. 
heterophylla (Eaton) Torr. Re ep. Bot. Dept. Surv. 1 Ee mbly 
No. 50: 120 (1839), Fl. N. Y. i. 41 (1843). S. purpurea ata 
(Eaton) Britton, Mem. Torr. Bot. Cl. v. 176 (1894). 

- This very striking iheafoee; with yellow-green sepals, yellowish 

petals and stigma and pale-green leaves, occurs abundantly at the 
boggy margin of Young’s Lake, North Mt., Belle Isle (Annapolis 
Co.). 
PYRUS ARBUTIFOLIA (L.) L. f. SHELBURNE Co.: wet thicket border- 

ing Harper Lake. 
fg STOLONIFERA Wiegand. Additional stations | in 

Yarmouth Co. 
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A. STOLONIFERA, var. LUCIDA Fernald, Ruopora, xxiii. 267 agg . 
Additional stations in Yarmouth, Shelburne and Lunenburg 

. LAEV illd., var. nirma (Wiegand) Pertinld: ime, ORA, 
xxiii. 267 (1922). Many stations from Yarmouth Co.*to Halifax Co. 

of the lower Penobscot. Previously known in Canada only from 
southern Ontario.—J. M. Macoun, Ott. Nat. xvi. 214 (1903). 

*Filipendula rubra (Hill) Robinson. Damp roadside-thicket, 
Yarmout 

**RuBUS oporatus L. var. malachophyllus, n. var. foliis utrinque 

densissime pilosis vel subvelutinis supra juventate et subtus ad nervos 
atro-glandulosis. 

eaves densely pilose or almost velvety on both surfaces, the upper 
surfaces of the young and the nerves beneath black-glandular.— 
Nova Scotia: thicket, Belleville, Yarmouth Co., July 23, 1921, 

Fernald, Bartram & Long, no. 23,974 (ryPE in Gray Herb.). 
Typical Rubus odoratus has the leaves nearly or often quite glabrous 

on the upper surfaces and only sparingly pubescent on the nerves 

beneath, and only rarely in the typical continental plant do glands 

occur upon the leaf-surfaces. Lindsay records R. odoratus as “cult’ed 

at Annaplolis., pos’bly fm. w[ild] plants.” 
isis hice: ebrosus Focke, Abh. Nat. Ver. Bremen, xvi. 278 (1899).— 

An mental garden plant from Japan, tending to spread from 
cultivation at Annapolis 

R. HENIENSIS Porter. Much of the Nova Scotia shrub is 
uncharacersi, having comparatively short and _leafy-bracted 
racemes, and subglobose berries with coarse drupelets of inferior 
sare This may prove to be separable from R. allegheniensis. 
R. NDICAULIS Blanchard. The typical form of the species 

collected in Hants Co.: gravelly thicket near Uniacke Lake. 

MNICOLA Blanchard. YARMOUTH Co.: thickets and clearings 
g h Branch of Tusket River, Quinan; high- 

ads shrubs, yes prolific, bearing fruit of the richest quality. 
Should be cultivat 
R. MULTIFORMIS Manche Many additional stations, especially 

in Se cl Co., where this low-arching or trailing species is charac- 
teristic of boggy thickets and river- and lake-margins. 

R. sirormisprnus Blanchard. One of the most characteristic 
coarse trailers of the sandy roadsides and rafroad embankments in 
southern Yarmouth and Shelburne Cos. The lustrous foliage of 
darkest prea is Pts handsome and the “ser ‘schiteti canes are 
often nearly 1 cm. in diameter; fruit inf 

R. ins Blanchard. Frequ ent from : Yarmouth Co. to 
‘Lunenburg Co. Where well developed, as about Gavelton or in 
thickets by — Lake, furnishing the Saieur blackberries. in the 
province. 
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R. rEcurvicauus Blanchard. The observations of 1920 were 
confirmed: een this is one of the commonest species of rocky or 
sie eek habita 

R. Oats Blanchard. Additional stations in Annapolis 
and Shelburne Cos 

TARDATUS Blanchard. Additional stations in Yarmouth, 
s Cos 

ABBREVIANS Blanchard. Frequent in Yarmouth and Shelburne 
Cos. Additional stations in YarmMoutH Co.: sphagnous thicket, 
Markland (Cape Forchu), nos. 23,982, 24,025; grav ‘ally railroad bank, 
Tusket, no. 23,996; open rocky thicket near Vaughan (Tusket) 
Lake, Gavelton, no. 24, 016. SHELBURNE Co.: gravelly railroad bank, 
Atwood Brook, no. 987; rocky thicket bordering Welshtown 
(Birchtown) Fake: no. 24, 

RCUANS Fernald & St. John. parts scar on the gravelly 
railroad banks from Shelburne to Sable R 

R. gacens Blanchard. Additional sete northward to Digby 
Neck and eastward to Lunenburg Co. 

**Rosa NITIDA X PALUSTRIS Rydb. N. A. Fl. xxii. 496 (1918). 
carolina x nitida Crépin, Ruopora, ii. 113 (1900). R. carolina, var. 

setigera Crepin, |. ¢. A characteristic clump in wet rocky thicket 
er re ig Gs Lake, southeast of Hasset, Dibgy Co. — , 
*R. NITIDA X VIRGINIANA Rydb. I. e. 502 (1918). Border of spruce 

swamp, ‘Markland (Cape Forchu). 
ae a Raf. as interpreted by Rydberg |. c. 499 (1918). 

hanes wel defined species. Our material is from YARMOUTH Co.: 

damp thicket bordering Brazil Lake. LunenpurG Co.: borders of 
dry pine and oak woods on steep slopes se Lahave River, Bridge- 
water (quite like the southern specimen 

Cytisus scoparius (L.) Link. Long we from Shelburne; but now 
rapidly covering all open ground of roadside, pasture and woods- 
border along the main road from Shelburne to Jordon Falls, especially 

in et vicinity of Swanburg Lake. The plant is locally gathered for 
g market. 

Trifolium dubium Sibth. Northeastward to Weymouth. 
*Vicia sepium L. Border of field, Annapolis Royal. 
Apios TUBEROSA Moench. Many additional stations in Digby, 

Annapolis and Lunenburg Cos. In 1920 the plant appeared always 
ie in 1921 it rege heavily. 

ERANIUM BicKNELLD Britton. Seen only in a recently burned 
clearing west of Bridgewater—one of the most characteristic habitats 
= the a elsewhere. Earlier records of G. carolinianum undoubtedly 

Intex verticittata (L.) Gray, var. TeNuIFoLIA (Torr.) Wats. 
SHELBURNE Co.: rocky shore of Deception Lake. 

I. VERTICILLATA, Var. FASTIGIATA (Bicknell) Fernald, RHopORA 
ee 274 (1922). Additional stations in Yarmouth and Shelburne 

8. 
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ACER RUBRUM L., var. TRIDENS Wood. Ha.irax Co.: mixed woods, 

Armdale (Dutch Village). 
*4. Negundo L. Well naturalized on banks of Lahave River. 

Bridgewater. 
Vitis labrusca X vinifera. A single vigorous vine of one of the 

commonly cultivated grapes is growing in the gravelly thicket at the 
foot of a railroad bank near Uniacke Lake; obviously sprung from 
seed thrown from the train. 
HyrericuM DISsIMULATUM Bicknell. Additional stations in Digby, 

Yarmouth and Lunenburg Cos. 
ExatineE minima (Nutt.) Fisch. & Meyer. Many additional 

stations in Annapolis, Lunenburg and Hants Cos. 
-  Hupsonta Ertcowes L. SHELBURNE Co.: dry rocky and sandy 

barrens, Shelburne. 

VIOLA LABRADORICA Schrank. The Nova Scotia material passing 

as V. conspersa has the very small and nearly entire stipules of V. 

labradorica. In foliage it is sometimes quite like the latter, at other 

times like the former and its exact identification must await better 

material. : 

Daphne Mezereum L. Thoroughly naturalized and very handsome 

in roadside-thickets and on clay banks in the gypsiferous or basaltic 

regions from Annapolis Co. to Hants Co. 

Shepherdia canadensis (L.) Nutt. A single shrub, not yet destroyed, 

on an open bank near gypsum quarries, ji r 

Decopon verTicitiatus (L.) EIl., var. Lazvicatrus T 

Additional stations, for Digpy Co.: among granite boulders bordering 

Cedar Lake, New Tusket. SHELBURNE Co.: quaking sphagnous 

border of Western Lake, Birchtown Brook; peaty margin of McKay’s 

Lake, Middle Ohio. 

RuwEXxtA vircinica L. Additional stations, for YarMouTH Co.: 

peaty and cobbly beach of St. J ohn (Wilson’s ) Lake; very abundant, 

peaty swale bordering Canoe Lake. SHELBURNE Co.: upper border 
Pp 

cobbly beach, McKay’s Lake, Middle Ohio. LuNnENBURG Co.: 

upper border of gravelly beach, Feindel’s Lake, west of Bridgewater. 

*Epriopium coLoratuM Muhl. n spot with both native and 

introduced plants near railroad station, Weymouth. Should be 

r 
vars. adenocaulon (Heussk.) Fernald and occidentale (Trel.) Fernald. 

OENOTHERA HyBRIDA Michx. Fl. Bor.-Am. i, 225 (1803); Blake, 

Ruopora, xx. 51 (1918). 0. fruticosa, var. hirsuta Nutt. in T. 

G. Fl. i. 496 (1840). Kneiffia tetragona hybrida (Michx.) Pennell, 

Bull Torr. Bot. Cl. xlvi. 371 (1919).—DieBy Co.: dry sandy open 

soil of pastures and roadsides, Ashmore. Doubtless this is the plant 

reported by others from western Nova Scotia as O. fruticosa. . 

Dr. F. W. Pennell objects to the use of the perfectly identified and Pa 
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typified name O. hybrida Michx. because, in taking up this earliest 
valid specific name, “ Dr. Blake has hardly improved nomenclature— 
surely not in the opinion of our genetical friends—by the substitution - 
of the name ‘hybrida.’” Under the generic name Oenothera this 
specific name is, naturally, unfortunate but “No one is authorized 
to reject, change or modify a name (or combination of names) because 
it is badly chosen,” etc. (Internat. Rules, Art. 50) and under the 
generic name Kneiffia, which Pennell maintains, it could not be very 

~ embarrassing to “our genetical friends,”’ since they have not specially 
concerned themselves with that subgenus (or genus). As a result of 
his objection to the name Oenothera hybrida Michx. Pennell made a 
special search of literature in “the hope of finding for this species 
some appropriate name.” This he feels that he has found in 0. 
tetragona Roth, Catalecta, ii. 39 (1800), a name which antedates by 
three years Michaux’s publication. Pennell has seen no specimen 
but is satisfied that “the full description would apply to the plant 
here considered.” Whether Roth had a plant which is conspecific 
with 0. hybrida Michx. (the Knetffia fruticosa of the Illustrated Flora) 
is certainly very doubtful. Roth calls for a plant with dichotomus 
branching (Caulis . . . dichotomus), a habit not shown in any 
material I have seen; Roth calls for oval, obtuse, entire, recurved 
leaves about 3 inches long and 1 inch wide (Folia . . . oualia, 
obtusa, integra, . . . plerumque recurua, tres vncias circiter 
longa vnciamque in medio lata), but the Illustrated Flora correctly 
describes our plant with “Leaves lanceolate, ovate-lanceolate or 
oval-lanceolate, acute or obtusish . . . repand-denticulate, or 
rarely nearly entire,” while Pennell’s key-characters describe his K. 
tetragona with “Leaves lanceolate.” Roth knew perfectly well that 
his 0. tetragona did not have lanceolate and repand leaves, for in 
contrasting it with 0. tetraptera Cav. he said: “Foliis oualibus, 
integris; nec lanceolatis, a basi ad medium vsque pinnati fidis.”’ 
Similarly in distinguishing it from 0. fruticosa he said: “ Foliis 
oualibus, obtusis; nec lanceolatis, acutis.” And surely. the spreading- 
ascending leaves of O. hybrida are not well described as “recurva.” 
The calyx-tube of 0. hybrida is very slender, well described as filiform, 
but Roth described the calyx-tube of 0. tetragona as cylindric (cylindra- 
ceus . . . crassitie pedicelli) and emphasized its thickness by 
contrasting it with that of 0. fruticosa: “ Calyvis tubo cylindraceo; nec 
filiformi, 0.” Other points, such as the crenate petals 
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described by Roth, might be discussed, but enough has already been 
emphasized to indicate that Roth’s detailed description of 0. tetragona 
departs in very many points from QO. hybrida and that those who 
wish to throw out Michaux’s specific name must find an earlier name 
which is more clearly synonymous with it than is 0. tetragona Roth. 
MYRIOPHYLLUM HUMILE (Raf.) Morong Yarmoutn Co.: Vaughan 

(Tusket) Lake. LunenBURG ay Feindel’s Lake, west of Bridge- 
water; Rhodeniser Lake. Hants Co.: Uniacke Lake. 

. TENELLUM Bigel. The eaieidens veriation in the stature of 
this species is illustrated by our collections. At the eae pee 
of Uniacke Lake (Hants) the plant was flowering when 2.5-5 ¢ 
high; but in a peaty cove of Little Meteghan Lake the coarse stipe 
mceckad a height of 5.5 dm. 

PROSERPINACA PALUSTRIS L. At various stations from Yarmouth 
Co. to Annapolis and Lunenburg Cos.; in the latter region sometimes 
reaching remarkable development: 0.5 m. high, with emersed leaves 
up to 8.5 em. long and 1.3 cm. broad. 

P. pectinata Lam. Additional stations, for YaArRMouTH Co: wet 
savannahs bordering Geven and Kegeshook Lakes and South Branch 
by Tusket River, Quinan. LuNENBURG Co.: sphagnous swale west 
of Italy Cross; sandy and srevelly beach of seed Lake; peaty 
bottom dried-out mill-pond north ee er 

**HyYDROCOTYLE UMBELLATA cL YARMOUTH Co. t sandy and 

gravelly jaan of St. John (Wilson’s) Lake: first ‘fsa cant of Massa- 
chusetts. Very rare and local and appearing like a waif washed down 

from some as yet undiscovered station farther up the valley of the 
Tusket 

AMERICANA L. F requent eastward at least to Annapolis and 
Lunenburg 

* Acthusa Cu apium L. Waste ground in barn-yard, Shelburne. 
Co sa Pr othe ions Michx. Westward to Annapolis Co. 

LA CHLORANTHA Sw. At various stations in Digby, Annapolis 
and eae Cos. Var. paucifolia Fernald seems hardly worth main- 

tainin 

P. “ROTUNDIFOLIA L., var. ARENARIA Mert. & Koch. Additional 
stations eastward to Hants 

*VACCINIUM Sarina E The typical form of the species we ~ 
have only from thickets Laest! Goven Lake, Yarmouth Co. 
5 a ORYMBOSUM, var. AMOENUM (Ait.) Gray. Additional stations 

eastward the Roseway hy Shelburne Co. 
V. CORYMBOSUM, ALLIDUM (Ait.) Gray. Additional stations 

ps Raat) e WLhews eauchtown) Lake, Shelburne Co. 

PRIMULA FARINOSA L., var. MACROPODA Fernald. YarmoutuH Co.: 
turfy crests and slopes of sie headlands, Markland (Cape Forchw); 

: ed to us from headlands near Pembroke Shore. 

SaMoLus FLORIBUNDUS HBK. SHELBURNE Co.: border of salt 
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marsh, Port Clyde. Lunenpure Co.: brackish mud by Lahave 
River, et copiers 

LYsIMACHIA TERRESTRIS (L.) BSP. In boggy thickets reaching a 
full mete in height; in dry sands fruiting at a height of 2 

SABATIA KENNEDYANA Fernald. Many additional stations, all in 
the ike Sosa bag nel to Canoe ie 

**S. KEn forma CANDIDA Fernald, Ruopora, xviii. 151 
(1916). The Eset dw cred form local by Vagahan (Tusket) and 
Canoe Lake. 

og KENNEDYANA, forma eucycla, n. f., lobis corollae late obovatis 
plus minusve imbricatis 

of the corolla broadly obovate, more or less imbricated.— 
Nova Beatie: wet peaty margin of Vaughan (Tusket) Lake, Gavelton, 
Yarmouth Co., August 13, 1921, Fernald & Long, no. 24,354 (TYPF 
in Gray He rb.). 

The ordinary form of S. Kennedyana has the segments narrowly 
cuneate-obovate, averaging two-fifths as broad as long, and with only 
rarely overlapping margins. Forma eucycla, with the lobes five- 
sevenths as broad as long and with usually overlapping margins, 
a a colony of considerable extent at one point on Vaughan Lake. 

RTONIA virGINIcA (L.) BSP. Many additional stations in Yar- 
Maes and Shelburne Cos. Plants from Corema-barrens north of 
Jordon hit have very large flowers, with calyx up to 4.5 mm. lo ong. 

B. panicunata (Michx.) Robinson. Many additional stations in 
Digby, Yarmouth, Egger: Lunenburg and Halifax Cos 

ULATA, INTERMEDIA Fernald, Ruopora, xxiii. 287 
(1922), “Many saditionsad stations in Yarmouth, She!burne and 
Lunenburg 

B. pa apes ces var. SABULONENSIS Fernald, |. c. 288 (1922). 
Colonies closely approaching the Sable Island plant i in ereiaeae, 
Co.: wet sandy beach, Harper Lake. Lunenpure Co.: peaty and 
dren eaalh” of Feindel’s I lake west of Bridgewater. 

YNUM CANNABINUM L. Sieencn! Co.: cobbly beach of 
Weta Lake. 
A 

rocky thicket Lioedisins Wentworth Lake. VinwGeis Co.: thicket 
at upper border of cobbly beach, Parr Lake. rand Co.: peaty 
margin of a dried-out mill-pond north of Blockhous 

The only other Canadian records are from New Geniank: Lunen- 
burg Co.—J. M. Macoun, Ott. Nat. xv. 77 (1901). 

(To be continued.) 
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Cuscuta Gronovit Willd. C. vulgyraga Engelm. Am. Journ: 

Sci. xliii. 338 (1842). C. Gronovii a vulgivaga Engelm. Trans. Acad. 

Sci. St. Louis i. 508 (1859); Yuncker. Revis. N. A. and W. I. Cuscuta, 
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65 (1921). Lunenzure Co.: wet thickets and swales back of brackish 
shore of Lahave River, Bridgewater; upper border of cobbly beach, 
Wentzell Tales. 

ar. vulgivaga is the typical form of the species as was clearly 
indicated by Engelmann in ae ka it: “It is Willdenow’s original 

Gronowit, in his Hb. nr ~ 
. GRonovi, var. niin RA Engelm. Trans. Acad. Sci. St. 

a i. 508 (1859); Yuneker 1, c. ¢. (1921). C. Saururt Engelm. Am. 
Journ. Sci. xliii. 339 (1842). Yarmouts Co.: thickets and damp 
shores, Quinan, Argyle and Belleville. A coastal plain variety re- 
corded by — as extending from Texas to southern Illinois 
an New Jers 

All our one of 3 var. latiflora from Nova Scotia has large, de- 
pressed-globose or oblate capsules, in maturity 4-5 mm. broad, and 

unusually large seeds, 2.2-3 mm. long. Its corolla and anthers are 

exactly those of the southern plant and, although Yuncker in his 
. Fecently published Revision of the North American and West Indian 

Species of Cuscuta excludes C. Gronovii (in his key, p. 47) from the 
group characterized by “Capsule globose, more or less depressed,” 
and places it (p. 48) in the group with “Capsule globose-ovoid to 
conic or long-beaked,”” many of the specimens placed by him under 
this species have definitely depressed-globose capsules like the plant 
of western Nova Scotia. Similarly, although Yuncker’s description 
of C. Gronovii calls for seeds “ about 1.5 mm. long,” many plants which 
he has identified have seeds up to 2.3 mm. long. The old corollas of 
C. Gronovii and var. latiflora sometimes crown the capsule. In such 
cases there is great difficulty in distinguishing the plants with de- 
pressed-globose capsules from C. Cephalanthi Engelm. In the latter 
species, however, the anthers are smaller and more ‘Founded than 
in C. Gronovii. 

MERTENSIA MARITIMA (L.) S. F. Gray, forma aLBirLora Fernald, 
Ruopora, xxiii. 288 (1922). Rocky barrier beach, Markland (Cape 
Neg and very abundant and uniform on the barrier beach at 

st an 
Tevcrrum CANADENSE L., var. LITTORALE (Bicknell) Fernald. 
LBURNE Co.: crest of barrier beach, East Jordan. 
aca Dulcamara L., var. villosissimum Desv. Pl. Angers, 112 (1818). 8. tomentosum Koch, Syn. 507 (1838). y. marinum Bab. 

Man. 210 (1843). S. littorale “Raab i in Flora, ii. 414 (1819). —Much of the material collected in western Nova Scotia, at various aga 
especially near the coast of Yarmouth, Shelburne and Annapo 
Cos., belongs to the variety with velvety or densely pilose Pollage. 

¢ 
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We have it from various stations in Newfoundland, Quebec, and 
Massachusetts. 

RATIOLA AUREA Pursh. Common eastward to Annapolis and 
Lunenburg Cos 

Veronica agrestis L. Waste ground, Dartmouth. 
AGALINIS NEOSCOTICA (Greene) Fernald, RHopora, xxiii. 
a Many additional stations including some in Shelburne oo 

A. MARITIMA’ Raf. Gerardia maritima Raf. Yarmoutu Co.: 
very picadintes on the salt marsh along Sch River, Argyle Head. 
Heretofore unknown east of York Co., Main 

UTRICULARIA GEMINISCAPA Benj. Additional stations in Shelburne, 
Lunenburg and Halifax Cos 

U. minor L. Additional stations in Digby ig 
U.cipspa L. Additional stations, in YARMO H Co.: forming a 

filmy turf in quagmire-margin of Sloane take, Gstloton: LUNEN- 
BURG Co.: forming compact mats in shallow pools at outlet of Hebb’s 
Lake, Bridgewater; peaty quagmire-margin of Frank Lake and of a 
near-by small pond, Upper Cornwall. 

U. purPuREA Walt. Frequent or common eastward to Hants Co. 
U. cornuta Michx. A colony in exposed peat and sand by Rhodeni- 

ser Lake, espe Co., is i soda on account of its forking 
stems—with 2 or 3 long bra 
Conipaonia: AMERICANA “(L. wi ) Wallr. Lunensure Co.: dry 

pine and oak woods on steep slopes along Lahave River, Bridgewater; 
locally abundant, many stems springing from deep-seated thick 
bases 9 eg to oak-roots. Freshly bruised plant with a strong 
odor ci 

LirroRELLA AMERICANA Fernald. On the shores of Shubenacadie | 
Grand Lake Littorella did not flower in 1920, owing to the high water; 

but in 1921 it formed freely flowering carpets stranded on the sandy 
and shingly beach. 

Plantago lanceolata L. There are two well — varieties of 
Plantago lanceolata naturalized in America and a second species 
which has been confused with them. The varieties are  distih guished 
as follows. 
saga te at oe a anthesis narrowl whhlos AP a hn rah 

cylindric and obtuse, 1.5-8 cm. long: 
ies oe oy One 3 dm. long, 0.64 em. broad: adaes up 
to 8 dm. t : ss P. lanceolata (typical). 

Spike at beginning of anthesis subglabose, — to Syor 
is in fruit su a to cylindric and obtuse, 0.5-2.3-¢ : 

as: leaf- eggs oz: 2 dm. ra 0.3-2 cm. rothiere 
scapes 

Upper 1g So Bare ces glabrous or sparsely caer eg 

Ck ke. eh ee wie Ok eke oe wp ee ee eH Oe Se eee 

h abundant long hairs. ‘ an urf; it t 
ai pendaeeanertanctn iaataeg OS Vee r. long baie, forma eriophora. 

P. lanceolata L. (typi ead). Generally naturalized from Newfound- 
land to British Colombia and southward. A locally Sacsdaut variant 



204 Rhodora : [OcroBER 

has the spike branching a tae with a few, more often with many 
short and densely crowded bran 

ar. sphaerostachya Mert. & Koch in Roehling, Deutschl. FI. 
ag 03 (1823). y. pumila Koch, Syn. 597 (1837). 6. capitellata Schultz, 
i. Pfalz, 380 (1846). 8. capitata Dene. in A. DC. Prodr. xiii. pt. 1: 
715 (18 m2). P. ee Royle acc. to Bey aetna Mon. Plant. 

ar. sphaerostachya, forma ae Fie noRMi CONEY Beck 
von He sok Fl. Nied. -Oesterr. ii. 1093 (1893). P. eriophora Hoffmansegg 
& Link, Fl. Port. i. 423 (1809). P. hungarica Waldst. & Kit. Pl. 
Rar. Hung. iii lil. 225, t. 203 (1812). P. lanata Host. Fl. Austr. i. 210 
(1827). P. lanceolata 6. lanuginosa te Syn. 597 (1837).—Nova 
Scotia; southern New England; Orego 

A closely related species, P. prea L. Sp. ed. 2, i. 164 (1762); 
Kern, Ost. Bot. Zeit. xxv. 59 (1875); Beck von Man. Fl. Nied.-Oes- 
terr. ii. 1093 (1893), was collected by the late H. S. Clark somewhere 
on the “Connecticut coast” in 1899. The label gives no further in- 
formation but is sufficient indication that the plant is to be watched 
for. P. altissima is a stouter plant than P. lanceolata, with heavy, 
creeping root, large leaves (up to 4 dm. long and 4 em. broad) 
glabrous upon both surfaces; stout scapes 0.6-1. m high; and flowers 
6-7 mm. broad (in P. lanceolata mostly under 5 mm.). 
*CEPHALANTHUS OCCIDENTALIS L. SHELBURNE Co.: rocky shore of 

Deception Lake; among granite boulders by Lake John; at bot , 
stations scarce and local. Mr. R. H. Wetmore informs me that h 
i ne Se Cephalanthus on Cameron Lake (head of Medway River), 

VIBURNUM ALNIFOLIUM Marsh. Rare in Yarmouta Co.: thickets and mixed woods near Lake George. Becoming frequent in Digby 
Co. Thence eastward pani the northern and central region at least to Halifax Co. 

OLIDAGO LATIFOLIA L. Lunensure Co.: shaded ledges by Lahave River above Bridgewater 
LIDAGO BICOLOR L. SHELBURNE Co.: from en eastward, 

Ba cinta Pee. Porter, var. necLecta (T. & G.) Fernald, , Xxili. 292 (1922). The plants in a spruce swamp a t Mark- 
band” (Cane Forchu), Yarmouth Co., are thoroughly paaimgorcick 
of the variety which, in perrene development, we have not had from east of southern Main 

. LLIOTTIT X RU Shi One colony, apparently of this origin, on a gravelly bank south of Belleville, Yarmouth Co. 
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S. CANADENSIS  UNILIGULATA. clump, apparently of this 
origin, in a thicket near Five-River ay nate, Lake Shelburne Co. 

. SEROTINA Ait., var. GIGANTEA (Ait.) Gray. Various stations 
oO. 

OLIDAGO TENUIFOLIA Pursh. Many additional stations from 
Yarmouth and Digby Cos. to Halifax Co. 

*AsTER UNDULATUS L. LuNENBURG Co.: fr requent in dry thickets 
and borders of woods about Bridgewater and northward at least to 
Wentzell Lake. 

STER LinpLEYANus T. & G. Hants Co.: border of old hillside 
woods, Mt. Uniacke. 

*ANTENNARIA Partin Fernald. Lunensure Co.: abundant at 
the border of ay pine and oak woods on steep slopes along Lahave 
River, Bridgewa 

** \NAPHALIS MARGARITACEA (L.) B. & H., forma anochlora 
f., foliis lineari-lanceolatis supra viridibus glabris sub etacades 
valde reductis. 

Leaves linear-lanceolate, green and glabrous above, much reduced 
below the inflorescence. —Occasional throughout the range of the 
typical form. Type: dry clearings and burns near Five-River 

(Morris) Lake, Sicihaitne Co., Nova Scotia, September 10, 1921, 

Fernald & Long, no. 24,670, in Gray Herb. 

Forma anochlora, on account of its bright green upper leaf-surfaces, 
is often sent out as var. occidentalis Greene. That variety, of more 

boreal range than the slender-leaved A. margaritacea and forma 
anochlora, has the leaves of more oblong tendency and scarcely 

reduced in size below the inflorescence. For discussion of it see 
Ruopora, xiii. 25-37 (1911). 

hn trifida L. Waste are Dartmouth. 
**Ru KIA LACINIATA L., gaspereauensis, n. var., foliis 

subtus et actcke et rhachibus Sosis, 
Lower surfaces of leaves, petioles and rhachises pilose-—Nova 

Scorta: alluvial soil in thickets close to shore or on the strand of 
streams and brooks of the Gaspereau River system, Kings County. 

e type material collected at the border of an alder thicket by 
Black River (tributary to the Gaspereau), August 31, 1921, by Prof. 

. Perry (type in Gray Herb.). 

This indigenous and isolated Nova Scotian variety differs from the 
continental plant in the development of long pubescence, typical 

R. laciniata being glabrous or merely scabrous. 

Coreopsis ROSEA Nutt. Additional stations, all in YarmMoutu 

Co.: Sle (Greenville) Lake; Goven, St. John (Wilson) and Gil- 
filling Lakes. 
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BIDENS CERNUA IN EASTERN AMERICA. Bidens cernua L. is a 
highly variable species with several well defined varieties in nobie 
eastern America. It belongs to a group of three species with simple 
leaves and achenes with a convex cartilaginous summit. These three 
species may be distinguished as follows. 
Mature disk ee in a im agen extremes) 1 3-2.8 cm. 

bro: ruiting heads often nodding: outer involucre 
reflexed, x pee ane or acky subascending: isk- 
coro on B-to othed: anthers exserted, 
purple-black: astiines not conspicuously striate between 
Lee ary and midribs or keels; the central 1.8-2.5 

Ante sraiaht and flat, not winged nor peroney. keeled, 
rown or purplish; the outer 6-8 mm. long with 

marginal awns 2.8-4.5 mm. cog si the pane 39.5 
mm. long, with miata: awns 3.5-5 mm. se stem 

d usually smooth; its rooting base up to 6 
se outer md na rarely longer: than the inner: 

reddish-tipped: rays 1.5-3 cm. long. ee nes 
Nohenes ieee: i almost wing-like pale 2 margins and 

keels, Glivavecdet the outer 3.3-6.3 mm. long, with 
marginal we 2-2.8 mm og the esti 4.2-7.8 

ci n 

ge ae RS ies oat a decile GOLA aN aut es al kien eng B. cernua. 
Mature. ak gyre 1.5 cm. broad: ae sage 3 heads erect: outer 

involucre : disk-corollas 3.5-4 mm. long, 4- 
toothed: Gnvhies irchined aes walieies distinctly 7—15- 
striate on each face; the central 1.4-1.9 mm. broad, flat, 

We a B. hyperborea. 

Bidens laevis is not specially variable with us; the variations of 
B. hyperborea have recently been discussed;! and to round out the 
treatment of this group the northeastern varieties of B. cernua are 

g, 0.5- ‘. hi sile or mos 
narrowed at base, thickish, 0.2-2 dm. long; heads com- 
only numerous, y pherical, many-flowered; m : erous hemist ; 

the primary ones with disks 1-2.7 em. broad, nodding 
in fruit: outer Loman oe of 5-10 bracts; inner of about 

Leaves tapering to long acuminate-attenuate tips; the 
with 4-24 pairs of s apg serrations: bracts 

of pot ipl involucre ane o lanceolate, acute or 

Leaves with sit ghee connate or aoennee bases, scarcely 
narrowed 

AG tom bigh 055 Sons ie B. cernua = pe 
*Rgopora, xx. 146-150 (1918). 
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teeth scarcely 1-mm. high............:..... Var. integra. 

OU et ss tT ee ee ee UES Var. elliptica. 
Leaves mostly blunt or inte ang te the primary ones 

entire -—6 pairs of remote teeth: bracts of 
Salas arson oblong to spatulate, with obtuse or 
rounde ee. ae Nia oe Cd seis ec SHEN PE ck Sa hgag oligodonta, 

teas he —4) em. long: heads solitary or very few, 
campanulate, few-flowered, with disks 1.5-10 mm. 
bier Searcely nodding in fruit: outer Oh Neat of 2-6 
bracts; inner involucre of 3-6 bracts 2-7 m OR oe. vi Var. minima. 

B. CERNUA (typical). eee springs, ay and wet shores, ex- 
ere northeastward to Chico , Rimouski and Bonaventure 
Cos., QUEBEC, MADGALEN ce Peed Cape Breton, Nova Scott; 
Eurasia. 

In Nova Scotia unknown from west of Annapolis and Lunenburg 

**Var. INTEGRA Msbieais, Bull. Torr. Bot. Cl. okie 418 (1899 
PRINCE “EDWARD IstanD; Cape Cod, Massacuusetts; etcls ‘to 
western North Carckthas ‘Oklahons and South Dakota 

Var. ELLIPTICA Wiegand I. c. 417 (1899). B. elliptica (Wiegand) 
Gleason, Ohio Nat. v. 317 (1905).—Extending northeastward to the 
Ottawa Valley, ONTARIO and QuEBEC, and Prince Epwarp IsLanp. 

Var. OLIGODONTA Fernald & St. John, Ruopora, xvii. 25 (1915).— 
Brackish or saline shores, MaGpALEN IsLaNnps, Prince Epwarp 
ISLAND and Massacuusetts locally inland to western New York 

**Var. MINIMA (Huds. rodr. v. 595 (1836). B. minima 
Huds. Fl. Angl. 310 (1762) —Bogs and shallow pools, MaGpALEN 
SLANDS to southern New HaMpsHIRE and western New York and 

northwestward; Europe. 
ur only Nova Scotian collection is from LunenBurRG Co.: 

margins of shallow pools, out’et of Hebb’s Lake, Bridgewater. 
ATA Muhl.; Fernald, Roopora, x. 200 (1908). LunenBuRG 

records belong to var. petiolata (Nutt.) Farwell. 
-. FRONDOSA L., var. ANOMALA Porter. YARMOUTH Co.: 

Zostera as gravelly sea-beach, Yarmouth Bar; api ng thicket 
bordering cobbly beach of Parr Lake; the latter station unusual in 
being on a yaar Sheets lake, the variety usually occurring in brackish 
abita 
Puic itpaies Becxu (Torr.) Greene. Bidens Beckii Torr. 

Diepy Co.: deadwater of Rocky Brook north of Hasset; first station 
east of the Penobscot. : 

Chrysanthemum Leucanthemum L. The typical form of the species 
is apparently common at Annapolis Royal and Granville, and pre- 
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sumably in Annapolis Co.; the common plant — throughout 

counties. Seen by us only at one station in YARMOUTH Co.: sphagnous 
thicket, Belleville. 

SENECIO AUREUS L. Very rare in the western counties; seen by us 
only at one station in YARMOUTH Co.: sphangous thicket, Belleville. 

ucA HirsuTA Muhl. Widely demas but nowhere abundant 

ENANTHES NANA (Bigel.) ad YarRMoutTH Co.: tur’y crests 

os 
aniculatum x scabrum. A large ‘Sli exactly peter 

a Bei of H. paniculatum and H. scabrum and more abundan 
than either of them, in dry pine and oak woods on steep ‘aiobies pre 
Lahave River, Bridgewater, Lunenburg Co. 
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I. RECORDS PRELIMINARY TO A GENERAL TREATMENT 

OF THE EUPATORIEAE,—III. 

By B. L. Rosinson 

In further study of the Compositae-Eupatorieae, it has been possible 
for the writer to examine, during the last eighteen months, a large 
amount of highly interesting material. Much of this has been in 
the form of indeterminata of earlier collections very kindly lent for 
study and identification. Notable among such sendings have been 
the following: a) Two loans from the Museum of Natural History in 
Paris, one chiefly of Brazilian material, the other largely Mexican, 
the former including a remarkable series of plants collected from 1816 

to 1821 by Auguste de Saint-Hilaire and containing many striking 
novelties. 6) The Ewpatorieae from the extensive Bolivian herbarium 

of Dr. Otto Buchtien lately acquired by the United States National 

Herbarium, a collection exceedingly helpful in the further interpre- 

tation of the complicated flora it represents. c) A loan from the 
Botanical Museum of the University of Ziirich, including many plants 
of interest, notably some from the Colombian collection of Dr. 

Eugene Mayor and of the Bolivian collection of Dr. Th. Herzog, 
which had not been previously available to the writer. d) A large 
loan from the Botanical Institute and Boissier Herbarium of the 
University of Geneva, exceptionally rich in certain of the older col- 
lections, particularly of the Mexican and Peruvian plants of Pavon 

and the horticultural gatherings of Linden, Funck, and Schlim in 

Colombia, also containing some further numbers from the Bolivian 

collection of Dr. Herzog, as well as extensive and admirable Para- 

guayan material (still to be studied in detail). e) A small but inter- 

esting collection of horticultural forms of Ageratum sent from the 

United States Department of Agriculture for botanical identification. 

f) Recent loans of Mexican and Central American innominata from 

the United States National Herbarium and from the Missouri 

Botanical Garden. g) Residual portions of several older loans of 

similar nature from the Royal Gardens at Kew, the New York 

Botanical Garden, the Missouri Botanical Garden and the herbarium 

of the University of California, each of which has on further study 

yielded points of interest or novelties not previously demonstrated. 

The writer has also had the privilege of lately re-examining the 

Eupatorieae in the National Herbarium and its segregated type-col- 

lection, also the unexcelled Central American herbarium of Mr. John 
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Donnell Smith of Baltimore. He has furthermore had opportunity 
to study the Eupatorieae secured on several expeditions recently 
made in the American tropics, notably the following: Mr. P. C. Stand- 
ley’s large collection from the Republic of Salvador and eastern 
Guatemala,. supplemented by that of Dr. Calder6én; considerable 
material from the more recent gatherings of Prof. H. Pittier, Dr. 
Alfredo Jahn, and Mr. E. H. Pittier in northern and western Venezu- 

ela; of Dr. H. A. Gleason and assistants in British Guiana; of Dr. N. L. 

Britton and assistants in several of the West Indian Islands; of the 

late Prof. E. W. D. Holway in Minas Geraés and Sao Paulo, Brazil; 

and an exceedingly interesting collection obtained by Messrs. Mac- 
bride and Featherstone on the first Peruvian Expedition of the Field 
Museum of Natural History. 

Material from the above sources, examined in connection with the 

now fairly detailed and largely authenticated representation of the 
Eupatorium tribe in the Gray Herbarium, has yielded the following 
novelties and plants needing some revision of their classification, 
synonymy, or nomenclature. 

OPHRYOSPORUS ORIGANOIDES (Meyen & Walp.) Hieron. in Engl. 
Bot. Jahrb. xxii. 707 (1897). To the synonymy of this species must 
be added the recently published Kanimia colombiana Rusby, Descript. 
S. Am. Pl. 148 (1920). The type of the latter, kindly loaned to the 
writer from the New York Botanical Garden, proves to have distinctly 
5-angled achenes without supplementary ribs and to have anthers 
destitute of the terminal appendage. Either of these characters would 
exclude the plant from Kanimia, which furthermore is a genus of 

normally twining habit totally unlike the upright much branched 
small-leaved shrub here in question. Careful dissection and com- 
parison, detail by detail has, however, failed to disclose any sig- 

nificant difference separating this plant, supposedly of Colombia, 
from Ophryosporus origanoides, a species common and widespread i in 
the Andes of Peru and Bolivia. The number of florets in the head 
seems to be subject to considerable variation even in the same in- 
dividual, as for instance from 3 in small crowded heads to 9 in ter- 
minal or better developed ones. The number therefore is not suf- 
ficiently constant to justify its use in keying the nearly related species 
of Ophryosporus, as by the writer, Contrib. Gray Herb. Ixi. 26 (1920). 

It is exceedingly unfortunate that the original label of the Rusby 
& Pennell plant was lost. The sheet is annotated as having been 
found next no. 165 in the bundle, and Prof. Britton informs me that 
no. 165 (Sida jamaicensis) was collected at Girardot, Dept. Cundina- 
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marca. This seems to be the first record of the genus Ophryosporus 
from Colombia. It is a great pity that it does not rest upon greater 
certainty. 

Noteworthy in this connection is a close habital resemblance 
between Ophryosporus origanoides and the still obscure Eupatorium 
serratifolium (HBK.) DC. The type of the latter species, originally 
described as Mikania serratifolia HBK., is supposed to have come 
from near Mariquita in the Colombian Department of Tolima. 
Though shown by a (very poor and partially fogged) photograph to 
possess in habit a remarkable similarity to Ophryosporus origanoides, 
it was described as having 6-angled and glabrous branches and gla- 
brous involucral scales, characters which certainly do not apply to. 
O. origanoides. 
AGERATUM CORYMBOSUM Zuccagni, forma ALBUM Robinson, Proc. 

' Am. Acad. xlix. 475 (1913). To the synonymy of this form may be 
added Coelestina sclerophylla Wooton & Standley, Contrib. U. S. 
Nat. Herb. xvi. 176 (1913). After comparing the type of this proposed 
species with extensive and varied material of A. corymbosum in the 
Gray Herbarium and in the United States National Herbarium, the 
writer can find no differences which appear to be significant. 

. Hovusrontanum Mill. Dict. ed. 8, no. 2 (1768). This, for 
hartenlentat purposes, the best annual species of its genus, is subject 
to conspicuous variation, particularly when brought under the arti- 

ficial conditions of cultivation. Some of the resulting forms, such as 
those tending to compactness of habit, dwarf stature, etc., are pretty 

clearly. minor strains of little importance in natural classification 
whatever may be their economic value in trade. However, variations 
involving morphological differences in parts or conspicuous distinc- 
tions of color may well be put on botanical record to secure uniformity 

of listing when these plants are found in the wild as escapes, ballast 
weeds, etc. The following forms of this species —— to comprehend 
those worthy of such record so far as known to dat 

Var. a. typicum, foliis deltoideo-ovatis vix on non longioribus 
quam latis basi truncatis vel cordatis; pappi squamis 5 distinctis 
longe aristatis.—This variety includes a great majority of the culti- 
vated forms of the species, showing much difference in luxuriance, 

compactness and stature. It has also three conspicuous color-forms, 
as follows: : 

Forma a. normale, corollis et styli ramis coeruleis.—In horticulture 

this passes as “A. mexicanum,” “Dwarf Blue,” “Little Dorrit 
(blue),”’ ete. 
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Forma b. niveum, forma nova, corollis et styli ramis laete albis. 

—Cultivated as “Ageratum Dwarf White” and “Little Dorrit 

(white),” ete. Founded on material purchased under these names of 

the Joseph Breck & Sons Corporation, grown for the Department of 

Agriculture at Glen Echo, Maryland, and collected 13 Sept. 1922, 

O. M. Freeman, nos. 5074, 5080 (U. S., Gr.). 

Forma c. luteum, forma nova, corollis et styli ramis pallide luteis. 

—Cultivated as “Ageratum nanum luteum.” F ounded on materia 

supplied by the Joseph Breck & Sons Corporation and cultivated at 

Glen Echo for the Department of Agriculture, collected 24 Aug. 

1922, O. M. Freeman, no. 5084 in part (U.5., Gr.). 

_ Var. 8. angustatum, var. nov., foliis (oppositis vel aliquando 

ternis) suboblongo-ovatis sesqui vel bis longioribus quam latis basi 

rotundatis vel obtusis vel etiam acutatis; pappi squamis distinctis 

longe aristatis—Found naturalized in the Maritime Alps at Menton, 

France, in the spring of 1878, Walther (hb. Univ. Ziirich, tracing and 

small fragm. Gr.). The flower-color appears to have been a pale 

pinkish blue. 
Var. y. MuTICESCENS Robinson, foliis deltoideo-ovatis; pappi 

squamis vel omnibus vel ex parte muticis saepius plus minusve con- 

natis et pappum coroniformem formantibus.—Proc. Am. Acad. li. 

532 (1916).—Now known in two marked color-forms, as follows: 

Forma d. isochroum, corollis et styli ramis coeruleis.—Found in 

the wild at Wartenberg, near Tantoyuca, Prov. Huasteca, southern 

Mexico, Ervendberg, no. 100 (Gr.); cultivated under the names 

“Stella Gurney,” “Cope’s Pet,” and “ Blue Perfection.” 

Forma e. versicolor, forma nova, corollis pallide luteis; styli 

ramis in eodem capitulo aliis pallide luteis aliis lavandulaceo-coe- 

ruleis.—Founded on material sold by the Joseph Breck & Sons Corpor- 

ation under the name “Ageratum nanum luteum” and grown at 

Glen Echo, Maryland, for study at the Department of Agriculture 

in Washington, collected 29 July, 1922, by 0. M. Freeman, no. 5084 

in part (U.S., Gr.). Color said to be creamy white. The styles are 

clearly variable in the same head from very pale yellow to light 

lavender-blue. 
Material obtained from the Joseph Breck & Sons Corporation 

under the name “Little Blue Star” and cultivated by Mr. O. M. 

hong at Glen Echo, Maryland, proves to be Ageratum latifoliuwm 

av. 

SY op mpyricifolius, _ nov., fruticosus glaber 

viscidus plus minusve vernicosus oppositirameus; caulibus 5 mm. vel 
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ultra diametro inferne delapsu foliorumdenudatis et cicatricosis; 

rameis adscendentibus post exsiccationem atropurpureis angulatis 

superne foliosissimis; internodiis 0.5—4 cm. longis; foliis suboppositis 

vel distincte alternis oblanceolato-oblongis obtusis vel acutiusculis 

grosse serratis (basi gradatim cuneata integerrima excepta) chartaceo- 

subcoriaceis penniveniis utrinque minute punctatis 6-9 em. longis 

2-3 cm. latis post exsiccationem | tibus; cos 

lata subtus exserta; venis lateralibus utroque 4~9 prorsus vergentibus; 

dentibus marginis 0.5-1.5 mm. altis 6-14 mm. inter se distantibus; 

petiolo 1-1.8 cm. longo atropurpureo; corymbis densis leviter con- 

vexis ca. 8 cm. diametro folia vix aequantibus; pedicellis inaequalibus 

plerisque brevibus angulatis; capitulis ca. 1 em. longis 2.5 mm. dia- 

metro ca. 5-floris; involucri squamis ca. 11 brunneo-stramineis 3-4- 

seriatim imbricatis plerisque 3-striatis, extimis lanceolatis acutis 

laxis, mediis et interioribus oblongis obtusis vel rotundatis apicem 

versus ciliolatis et granulatis; corollis 5 mm. longis tubulatis glabris, 

faucibus vix differentiatis; dentibus limbi anguste deltoideis 0.5 mm. 

longis; achaeniis glabris 5-angulatis deorsum decrescentibus 2.5 mm. 

longis nigrescentibus lucidulis; pappi setis ca. 35-40 basi in annulo 

_breviter connatis et conjunctim ab achaenio deciduis ca. 4.5 mm. 

longis flavescenti-albis deorsum paullo incrassatis sursum barbellatis. 

—Braziu: Minas Geraés, A. Saint-Hilaire (journey of 1816-1821), 

Cat. D. no. 155 (Par., phot. Gr.). 

This plant is certainly a Symphyopappus if that genus is to be main- 

tained as distinct from Eupatorium. The pappus-bristles, which are 

somewhat firmer than is usual in Eupatorium, are clearly though 

shortly connate into a ring at the base and cohere after disarticulation 

from the achene. The habit of the species is much like that of 

S. polystachyus, but the leaves (recalling those of Myrica cerifera) 

are distinctly feather-veined, a character which at once distinguishes 

the plant from any hitherto described species of the genus. 

s 

ta supra eanalicu- 

. venius, spec. nov., ut videtur erectus herbaceus perennis 

4 dm. vel ultra altus (basi ignota); caule recto ad inflorescentiam sim- 

plici foliato purpureo-brunneo primo crispe puberulo tardius glabrato 

6 mm. diametro post exsiccationem pluricostulato; internodiis 

2.5-5.5 em. longis; foliis oppositis oblanceolato-oblongis saepe con- 

duplicatis caudato-acuminatis basi longe cuneata integra excepta — 

argute serratis (dentibus 0.5—1 mm. altis 2-4 mm. basi latis prorsus 

vergentibus) chartaceis penniveniis supra glabris subbullatis viridibus 

subtus multo pallidioribus in costa venisque puberulis 7-12 cm. longis 

2-3.5 cm. latis; venis lateralibus principibus utroque 4-6; petiolo 
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brevi 2-5 mm. longo basi ampliato; corymbo terminali amplissimo 
trichotomo modice convexo denso usque ad 27 cm. diametro puberulo; 

bracteis linearibus attenuatis; capitulis numerosissimis 5-floris 7-8 
mm. longis; involucri primo cylindrati mox plus minusve campanulati- 
patentis squamis ca. 16 caducissimis stramineis 3-nerviis apicem ro- 
tundatum versus ciliolatis 3—-4-seriatim imbricatis; corollis cylindratis 
ca. 4.8 mm. longis vix in tubum proprium et fauces differentiatis; 
dentibus limbi anguste deltoideis 0.3 mm. longis; achaeniis nigris 
lucidis glabris 2.5 mm. longis deorsum abrupte attenuatis; pappi 

setis ca. 48 albidis saepe conjunctim disarticulantibus.—Braziv: 
Minas Geraés, A. de Saint-Hilaire (journey of 1816-1821), no. 743, 
Cat. D, no. 196 (Par., phot. Gr.). 

Except for its much wider and distinctly pinnate-veined leaves this 
species much resembles Eupatorium bupleurifolium DC., a plant 

suspiciously near to the genus Symphyopappus both in technical and 
habital traits. 

Eupatorium (§ Subimbricata) arthrodes, spec. nov., fruticosum 

scandens; caule tereti fistuloso 5 mm. vel ultra crassitudine flexuoso a 

cortice griseo tecto ad nodos transverse articulato; internodiis pleris- 

que 1-3 cm. longis; foliis oppositis petiolatis oblongis acuminatis basi 
acutiusculis vel subrotundatis utroque latere obscure pauci-dentatis 
(dentibus 0.3-0.5 mm. altis 7-10 mm. inter se distantibus incurvis 
inconspicuis) unicostatis penniveniis utrinque glaberrimis post ex- 
siccationem nigrescentibus subtus pallidioribus 7-10 cm. longis 3-4 
em. latis ut videtur carnosis; petiolo 1.7-3.5 cm. longo glabro; 
corymbis terminalibus modice convexis 8-17 ecm. diametro crispe 

puberulis multicapitulatis modice densis; pedicellis 6-10 mm. longis; 
capitulis ca. 12-floris 1 cm. altis 5 mm. (sed post exsiccationem ca. 
0 mm.) diametro; involucri squamis ca. 10 minute ciliolatis aliter 

glabris stramineo-brunneis striatulis apice rotundatis valde imbricatis 

conspicue inaequalibus; exterioribus 4—5 late ovatis 2.6-5 mm. longis 
2.8-3.2 mm. latis, interioribus oblongis 6-8.5 mm. longis 1.8-2.8 mm. 
latis; corollis glabris tubulatis 5-5.5 mm. longis roseis; dentibus limbi 
ca. 0.7 mm. longis; achaeniis flavido-brunneis 4 mm. longis in angulis 
sursum scabratis; pappi setis ca. 40 albidis sublaevibus 6 mm. longis. 
~Cosra Rica: a pink-flowered liana on old trees in pastures at La 
Palma, alt. 1550 m., 15 Aug. 1898, A. Tonduz, no. 12430 (U. S., 
Herb. Inst. phys.-geog. nat. Cost., fragm. Gr.) 

This striking plant has long been doubtfully associated with 
E. carnosum O. Ktze., a species known to the writer only from a 
sketch and notes made during somewhat hurried examinations of 
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authentic material at Kew and at the New York Botanical Garden. 

As it seemed likely that the Tonduz plant on actual comparison might 

prove distinct the New York type of E. carnosum was borrowed and 

on careful examination the following differences were evident. 

n E. carnosum the leaves are more rhombic-oblong, more acute at 

base, obviously thicker, and subentire; the petioles are only about 

8 mm. long, thus being scarcely half the length of those in E. arthrodes. 

The heads are more numerously flowered (florets according to Kuntze 

20-25). The corollas are conspicuously glandular-atomiferous about 

the limb while in E. arthrodes they appear to be quite free from such 

glandularity. Kuntze described his species as a shrub 3-4 m. high, 

while Tonduz states that his was a “liane a fleurs roses sur les vieux 

arbres.” 
These plants, now found to be clearly distinct, belong in a small 

group of thick-leaved lignescent species of which other members are 

the Mexican and Central American E. araliaefolium Less., the Costa 
Rican E. parasiticum Klatt, and the Colombian FE. sciaphilum 

Robinson. 
The name arthrodes alludes of course to the jointed character of the 

stem, the nodes showing (at least in the dried specimens) a fine sharp 

transverse constriction. 

E. ASCENDENS Sch.-Bip. ex Bak. in Mart. FI. Bras. vi. pt. 2, 296 

(1876). Plants with habit and significant characters of this species 

may be varietally distinguished as follows: 
typicum, caule ubique breviter incurvo-puberulo et cum 

pilis longioribus patentibus subsetiformibus obtecto; foliis coriaceis 

basi abrupte contractis vel subrotundatis utrinque setosis subtus 

reticulatis; petiolo 2-3 mm. longo densissime setoso.—BraziL: Prov. 

Minas Geraés. 
: 

Var. 8. parcisetosum, var. nov., paullo gracilius; caule incurvo- 

puberulo non setoso; foliis submembranaceis subsessilibus utrinque 

parce (praecipue in nervis venisque) setosis subtus conspicue puncta- 

tis; petiolo vix 1 mm. ongo.—BraziL: Prov. Rio Grande do Sul, 

A. de Saint-Hilaire, Cat. C2, no. 2761 (Par., phot. Gr.). 

E. (§ Cylindrocephala) austerum, spec. nov., fruticosum va- 

lidum glabrum ut videtur erectum (basi ignota) ramosum post exsic- 

cationem nigrescens; partibus juvenilibus plus minusve viscidis et 

vernicosis; caule tereti griseo ad 4 mm. vel ultra diametro, internodiis 

2-6 cm. longis; ramis adscendentibus subteretibus atropurpureis 

foliosis; foliis oppositis petiolatis ovatis acuminatis basi abruptius 

acutatis margine serratis (dentibus utroque latere 8—11 plerisque ca. 
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1 mm. altis) fere a basi 3-nerviis utrinque glabris et prominulenter 
reticulatis 4-7 cm. longis 1.5—4 em. latis coriaceis saepe conduplicatis; 
petiolis 10-17 mm. longis supra canaliculatis, eis ejusdem jugi a linea 
elevata transversa connexis; corymbis terminalibus convexis 3-10 
cm. vel ultra diametro 5-25-capitulatis; pedicellis 4-10 mm. longis 
crassis rigidis; capitulis ca. 65-floris ca. 13 mm. altis et 9 mm. dia- 
metro; involucro ovoideo-cylindrato ca. 11 mm. alto; squamis ca. 60 
pluriseriatim imbricatis arcte adpressis apice obtussisimis vel rotund- 
atis ciliolatis plerisque 3—5-nervatis apicem versus fuscescentibus dorso 
glabris vel obscure pulverulentis, extimis suborbiculatis ca. 3.5 mm. 
diametro, intermediis late ellipticis ca. 5 mm. longis et 3 mm. latis, 
interioribus anguste spatulatis paleiformibus; corollis lilaceis ca. 6.5 
mm. longis glabris gradatim sursum paullo dilatatis sine faucibus 
distinctis; dentibus limbi ca. 0.6 mm. longis; achaeniis (valde imma- 
turis) glabris 4 mm. longis; pappl setis delicatule capillaribus corollam 

-subaequantibus.—Bo.rvi1a: in the bush region of Tres Cruces, alt. 
1500 m., Feb. 1911 (rypE, hb. Univ. Geneva, phot. and fragm. Gr.). 
This apenien is nearest E. laevigatum Lam. but differs markedly in 

its relatively longer petioles; its more ovate and acuminate instead of 
elliptic-oblong and acute leaves, its stouter pedicels and especially 
its much larger more numerously flowered heads. The name has 
been suggested by the darkened hue and consequent gloomy appear- 
ance of the specimen. 

E. baccharoides, var. fratris. Mr. J. C. Nelson of Salem, 
Oregon, has kindly called my attention to the fact that in the original 
publication of this variety (Contrib. Gray Herb. Ixv. 47, 1922) the 
varietal name was through some now unaccountable clerical or typo- 
graphical error given as fratri. The form intended —~ of course, 

as above. 
E. (§ Eximbricata) Brandegeanum, spec. nov., herbaceum et 

perenne vel (basi ignota) verisimiliter plus minusve fruticosum; 

caulibus (ramisve) gracilibus teretibus flexuosis crispe puberulis 
pallide viridibus 1-1.6 mm. diametro; internodiis 3-5 cm. longis; 
foliis oppositis petiolatis deltoideo-ovatis obtusis basi truncata vel 

subcordata excepta crenato-dentatis (dentibus plerisque 1-2 mm. 
altis et 4-6 mm. latis) membranaceis utrinque viridibus supra parce 

pubescenti- 
bus a basi 3(-6)-merviis; etch gracili 3-10 mm. longo supra canal- 
iculato puberulo; corymbis trichotomis laxiusculis subfasciculatis 

glandulari-puberulis; pedicellis filiformibus flexuosis glandulari- 

puberulis 6-15 mm. longis; capitulis 12-18-floris ca. 8 mm. altis; 
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involucri squamis ca. 12 vix imbricatis lineari-lanceolatis attenuatis 

viridibus vel purpureo-tinctis plerisque 2-costatis dorso glandulari- 

puberulis; corollis albis glabris; tubo proprio 2 mm. longo; faucibus 

ampliatis campanulato-subcylindricis 2.5 mm. longis; dentibus limbi 

deltoideis 1 mm. longis; achaeniis 3-3.5 mm. longis brunneis sursum 

hispidulis; pappi setis ca. 20 tenuibus albis—MExico: State of San 

Luis Potosi: at Minas de San Rafael, Nov. 1910, Dr. C. A. Purpus, 

no. 4822 (hb. Univ. of Calif. phot. and fragm. Gr.). 

This well marked species is perhaps most nearly related to the little 

known E. hederaefolium Gray, which however has reniform-ovate 

decidedly cordate leaves, more compact. inflorescence, and shorter 

considerably less attenuate involucral scales which are dorsally 

tomentellous and not as here glandular-puberulent. From E. petiolare 

Moc. the present species differs considerably in the smaller size and 

much less cordate shape of the leaves, much shorter petioles, looser 

inflorescence, and fewer-flowered heads, as well as in its much more 

slender habit. 
It is a pleasure to dedicate this attractive species to Mr. T. S. 

Brandegee, who in addition to many other botanical activities has 

long cared for the identification and distribution of the highly inter- 

esting series of Mexican plants secured by Dr. Purpus. 

E. (§ ExmmpricaTA) CALAMINTHAEFOLIUM HBK., Nov. Gen. et 

Spec. iv. 129, t. 348 (1820). This characteristic species, frequent from 

Coahuila to southern central Mexico, shows considerable variability 

in the size and form of the leaves. It also varies much in the length 

and density of the pubescence. The historical type was characterized 

as being pulverulent-pubescent, and it is true that in the greater 

part of the material available the hairs are very short, obscure, and 

scattered. The following variety may be readily distinguished: 

Var. irrasum, var. nov., ramis dense patenter pubescentibus; foliis 

conspicuiter bicoloribus supra dense puberulis viridibus subtus multo 

pallidioribus griseo-tomentellis; aliter var. typicam simile-—MEx1co: 

in fields, alt. ca. 2135 m., in the Cordillera, Oaxaca, H. Galeotti, no. 

2022 (ryPE in the Natural History Museum at Paris, phot. Gr.); 

Esperanza, Puebla, Dr. C. A. Purpus, no. 2457 (Gr.). 

The leaves in the specimen of Dr. Purpus are very small in the 

manner of the north Mexican E. Wrightit G
ray, but they are exclusively 

secondary rameal leaves characteristic of the renewal of .vegetative 

conditions after drought. 

E. (§ Praxelis) chiquitense, spec. nov., humile herbaceum perenne 

ca. 1.5 dm. altum; radice (vel caudice) lignescente usque ad 5 mm. 



12 ROBINSON 

crassa a cortice griseo rimoso obtecta; caule brevi plus minusve 
decumbente 1-3 mm. crasso glaberrimo primo folioso mox per 
delapsum foliorum denudato pallide brunneo; internodiis 3-5 mm. 
longis; ramis adscendentibus teretibus costulato-striatis foliosissimis ; 

foliis oppositis anguste linearibus sessilibus integerrimis paullulo 
carnosulis supra glaberrimis longitudinaliter ruguloso-plicatulis 
subtus inter costam et marginem paullo furfuraceo-arachnoideis 
obscure 3-nerviis 1.5-2 cm. longis 0.5-0.9 mm. latis utroque subat- 
tenuatis post exsiccationem nigrescentibus; corymbis pauci-capitu- 
latis laxis; pedicellis 8-20 mm. longis glabris; capitulis ca. 25-floris 
saepe nutantibus; involucro albido-stramineo 8 mm. longo 4 mm. 
diametre pluriseriatim imbricato glaberrimo; squamis_ gradatis 
pallidis plerisque 3-striatis, exterioribus lanceolatis attenuatis, in- 

terioribus lineari-oblongis acutis; receptaculo conico glabro; flosculis 

valde immaturis; pappi setis albidis scabratis——Bortvia: Dept. 
Santa Cruz: Prov. Chiquitos; on rocks of the Cerro Pesenema near 
Santiago de Chiquitos, alt. 800 m., May, 1907, Th. Herzog, no. 25 

(herb. Univ. of Ziirich., phot. and single leaf Gr.) 
Habitally near the Brazilian EL. sanctopaulense Robinson described 

below, but of much lower stature, more densely leafy, and with pale 

acute involucral scales. 
E. (§ Eximpricata) conspicuum Kunth & Bouché, Ind. Sem. Hort. 

Berol. 1847, p. 13 (1847). Two varieties of this species may be dis- 

tinguished as follows: ; 

Var. typicum, caule ramisque plus minusve flexuosis sulcatis et 
conspicue hexagonis; acumine basali foliorum serrato.—E. grandi- 
folium Regel, Gartenfl. i. 102, t. 12 (1852); Kyrstenia grandifolia 
(Regel) Greene, Leafl. i. 9 (1903).—Mexico: Oaxaca, on the Sierra 

de San Felipe, alt. 1800 m., Conzatti, no. 121 (Gr.); Morelos, on lava 
fields above Cuernavaca, alt. 2440 m., Pringle, no. 8050 (Gr.). Cul- 
tivated material from original stock raised at the Berlin Botanical 

Garden in 1847 (Gr.). 
Var. pueblense, var. nov., ut videtur erectum; caule ramisque 

rectis teretibus nec angulatis nec sulcatis; acumine basali foliorum 
integro.— MEx1co: State of Puebla, on rocky slopes, Boca del Monte, 

Mar. 1908, Dr. C. A. Purpus, no. 2992 in chief part (hb. Univ. Callif., 
phot. & fragm. Gr.). With this plant there has been associated on 
the sheet jn the herbarium of the University of California a small 
branch of what appears to be E. Aschenbornianum Schauer. 
a (§ Subimbracata) costatipes, spec. nov., herbaceum perenne 

basi paullulo lignescente ramosum; caulibus paucis gracillimis flexu- 
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osis suberectis 2—3.3 dm. altis brevissime tomentellis obscure costu- 
latis ad mediam partem foliosis superne nudis; foliis oppositis ovatis 
breviter petiolatis apice rotundatis crenato-serratis sed basin rotund- 
ato-subcuneatam versus integerrimis (serraturis utroque 3-7 ca. 1 
mm. altis 2—5 basi latis) coriaceis utrinque pulchre reticulato-venosis- 

simis obscure brevissimeque puberulis supra laete viridibus subtus 
vix pallidioribus a petiolo 5-7-nervatis, maximis 4—4.7 cm. longis 
—2.4 em. latis; petiolo 2-3 mm. longo dorsaliter costato; pedunculo 

terminali simplici vel subsimplici ca. 12 em. longo; bracteis 1-3 subu- 
latis; corymbo denso rotundato 2-3 cm. diametro; capitulis plerisque 
sessilibus 4—5-floris ca. 6.5 mm. longis ca. 3 mm. diametro; involucri 
squamis ca. 8 ovatis subacutis 2(—3)-seriatis tenuibus vix neryatis 
hispidulis apicem versus cum glandulis sessilibus aureis ornatis; 

corollis 3.5 mm. longis glanduliferis vix in tubum et fauces differen- 
tiatis; dentibus limbi 0.6 mm. longis deltoideis; achaeniis (valde im- 

maturis) 2.2 mm. longis in costis hispidulis et in intervallis cum 
glandulis sessilibus aureis ornatis; pappi setis ca. 45 sursum barbulatis. 
—Braziu: Minas Geraés, A. de Saint-Hilaire (journey of 1816-1821), 
no. 826, Cat. C1, no. 424 (Par., phot. Gr.). 

An attractive little species with habit, foliage, long naked peduncles 
and closely grouped small heads much as in the Paraguayan E. 
maracayuense Chod., but very different as to involucre and many of 
the finer details. The ribs of the leaves are curiously continued 
downward to the base of the short petiole, which is presumably a 
contracted part of the lamina of what was once a sessile leaf. 

. (§ Campuloclinium) Debeauxii, spec. nov., ut videtur herb- 

aceum vel paullo lignescens; caule fistuloso et ramis teretibus leviter 

costulatis primo aspectu glabriusculis sed vero obscure brevissimeque 

ferrugineo-tomentellis vel -puberulis; internodiis 2-6 cm. longis; 

foliis oppositis petiolatis ovatis subacutis integerrimis vel obsolete 

undulato-subcrenatis basi deltoideo-cuneatis papyraceis 3.5-7 cm. 

longis 1.5-3.5 em. latis a puncto 4-14 mm. supra basin 3-nervatis 

supra viridibus puberulo-strigillosis subtus paullo _pallidioribus 

plerumque in nervis venisque puberulis et cum glandulis sessilibus 

instructis; petiolo gracili sub lente brunneo-tomentello 5-12 mm. 

longo; corymbis terminalibus 3-8 cm. latis modice rotundatis vel 

planiusculis; bracteolis ligulatis; pedicellis plerisque 2-5 mm. longis; 

capitulis ca. 60-floris 1 cm. altis et crassis; involucri campanulato- 

turbinati squamis ca. 20 subaequilongis (6-7 mm. longitudine), 

extimis oblongis obtusis ca. 2 mm. latis extus puberulis, intermediis 

obovatis obtusis usque ad 2.6 mm. latis, interioribus lanceolato- 
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oblongis ad 1.6 mm. latis acutiusculis, intimis linearibus acutis; 

receptaculo conico ca. 2.6 mm. diametro ca. 1.5 mm. alto; corollis 

gracilibus 5.5 mm. longis glabris sursum gradatim paullo ampliatis 
sine faucibus distinctis; dentibus limbi ovato-deltoideis 0.5 mm. longis; 
antheris basi rotundatis apice cum appendice ovato-oblonga diaphana 
instructis; achaeniis immaturis 2.5 mm. longis apicem versus granu- 
latis et paullo hispidulis aliter glabris; pappi setis ca. 42 albidis lae- 
viusculis corollam subaequantibus.—BraziL: Santos, 23 July, 1898, 
Marcel Debeaux, no. 74 (Par., phot. Gr.). 

On account of its elevated disk and the nature of its involucre this 
plant should certainly be referred to § Campuloclinium. Among the 
species of this section it approaches most nearly to E. purpurascens 
Bak. and E. Glaziovii Bak. Both these species, however, have in- 
cisely crenate leaves of somewhat different form and texture. They 
also have heads only about 25-40-flowered. In habit E. Debeauxii 
bears considerable resemblance to E. Lundianum DC. and E. Schlech- 
tendalit DC. Both of these, however, have smaller, about 20-flowered 

heads, much more pubescent leaves, denser inflorescence, and more 
distinctly ribbed involucral scales. 

§ Cylindrocephala) desmocephalum, spec. nov., ut videtur 

Saale teas perenne decumbens 3-4 dm. vel ultra seein: caule vix 
mm. crasso tereti griseo puberulo pauce ramoso folioso; internodiis 

plerisque 1-3 cm. longis, 1-2 penultimis usque ad 5-6 cm. longis; 

foliis oppositis lanceolatis utroque acutis integerrimis vel obscure et 
plerumque solum uno latere 1—2-crenato-dentatis a basi vel paullo 
supra basin 3-nerviis 1.4-3 cm. longis 3-8 mm. latis crassiusculis 
subcoriaceis utrinque griseo-puberulis subtus vix pallidioribus punc- 
tatis; petiolo 2-5 mm. longo; corymbis immaturis terminalibus sub- 

globosis densis; capitulis ca. 10-floris subsessilibus ca. 8 mm. longis 
(valde immaturis) et 3.5 mm. diametro; involucri cylindrati squamis 
ca. 20 subquadri- vel quinque-seriatis obtusis squarrosis, appendice 
pubescenti viridi cum globulis aureis sessilibus dorso ornatis; corollis 
(valde immaturis) ca. 4 mm. longis roseo-lilaceis in dentibus extus 

-globulis aurantiacis instructis; achaeniis hirtellis etiam aureo-atomi- 
feris; pappi setis ca. 50 albis.—Botrv1a: on rocky slopes of the Cuesta 

de Guayabillas, alt. 1200 m., March, 1911, Th. Herzog, no. 1739 
(type, hb. Univ. Geneva, phot. and fragm. Gr.). Obviously related 
to E. rhinanthaceum, var. latisquamulosum Hieron. in Engl. Bot 
Jahrb. xxii. 759 (1897). However, the leaves of the present plant 
are less than half as wide as those described by Hieronymus and clearly 
shown upon his ad (Brl., phot. Gr. ). Furthermore, it is exceedingly 
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hard to believe that Herzog’s Bolivian plant can be placed appropri- 
ately as a variety of the Brazilian E. rhinanthaceum DC. for De 
Candolle described his species as glabrous and nigrescent, with im- 
punctate leaves of larger size. The leaves in E. desmocephalum are 

conspicuously dark-punctate on the lower surface, and the whole 
plant is thinly but very evidently cinereous-puberulent. A tracing 
(Gr.) of the fragmentary type of E. rhinanthaceum DC. in the De- 
Candollean herbarium now at the Botanical Garden of Geneva and 
a photograph (Gr.) of the type of var. latisgquamulosum Hieron. at 
Berlin show the leaves in both cases more obviously crenate-dentate 

and less acute than in the Bolivian plant. 
. (§ Eximbricata) enixum, spec. nov., herbaceum perenne erectum 

fere ad apicem foliosum inconspicuiter puberulum habitu Asterem 
lateriflorum simulans 4 dm. vel ultra altitudine; caule tereti brunneo 

laevi superrie ramoso; internodiis usque ad 7 em. longis; foliis op- 
positis ad anthesin plerumque rameis lanceolatis attenuatis basi 
subrotundatis lateraliter pauciserratis membranaceis a basi 3(-5)- 

nervatis supra viridibus parce in superficie incurvo-strigillosis subtus 
paullo pallidioribus solum in nervis obscure puberulis 3-4.3 cm. 
longis 8-14 mm. latis; petiolo gracili tenuiter pubescente; capitulis 
ca. 22-floris ca. 7 mm. altis et crassis ramorum apices versus aggre- 
gatis conjunctim inflorescentiam pyramidatam formantibus; pedicellis 
gracilibus 3-5 mm. longis; involucri squamis ca. 12 subaequilongis 
tenuibus, extimis lanceolato-linearibus attenuatis dorso tomentellis 
vix costulatis ca. 4.6 mm. longis et 0.8 mm. latis, interioribus anguste 
oblongis acutis apicem versus ciliato-erosis dorso valde 2-3-costulatis 
pubescentibus ca. 5.7 mm. longis ca. 1.4 mm. latis; corollis albis 
limbum versus hispidulis; tubo proprio gracili 2 mm. longo; faucibus 

ampliatis cylindricis ca. 2 mm. longis, dentibus limbi 5 deltoideis ca. 
0.6 . longis; achaeniis brunneis (immaturis) 2-2.2 mm. longis 
deorsum decrescentibus in angulis hispidis; pappi setis 14-19 albis 
tenuissimis.—Mexico: State of Vera Cruz: Mt. Orizaba at an altitude 
of about 3355 m. (11,000 ft.), Feb. 27, 1892, Jared G. Smith, no. 477 
(ryPE in hb. Mo. Bot. Gard., Gr.); Chalchicomula, Feb. 27, 1892, 
Jared G. Smith, no. 480 (Mo.). 
This narrow-leaved species with somewhat pyramidal nas panicle 

guexests in dried specimens one of the small-flowered as It also 

; some resemblance to E. pauperculum Gray which, ae has 

more corymbose inflorescence of smaller heads with narrower more 
attenuate involucral scales. The name selected alludes, of course, 
to the considerable altitude to which this plant of mesophytic habit 
has ascended 
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E. (§ Eximbricata) euphyes, spec. nov., fruticosum robustum 3-5 

m. altum; caulibus teretibus medullosis brunneo-tomentosis ad 5 mm 

vel ultra crassis; internodiis 4—7.5 cm. longis; foliis oppositis petiolatis 
oblongis apice attenuatis basi rotundatis vel leviter cordatis utroque 
latere serratis (dentibus ca. 1 mm. altis et 3 mm. latis) supra pubes- 
centibus subtus griseo- vel fulvido-tomentosis 8-12 cm. longis 3-6.5 
em. latis penniveniis; petiolo robusto flexuoso tomentoso 1-2 cm. 
longo; corymbis terminalibus amplis rotundatis ca. 1 dm. diametro 
modice densis; pedicellis 6-15 mm. longis flexuosis; capitulis magnis 
speciosis ca. 15 mm. altis et crassis ca. 80-floris; involucri campanulati 
squamis ca. 40 lanceolatis attenuatis dorso tomentellis, extimis ca. 
5 mm. longis et 1.4 mm. latis, intermediis ca. 6.5 mm. longis et 1.7 
mm. latis, intimis ca. 8 mm. longis et 1.3 mm. latis; corollis purpureis 
glabris, tubo sine faucibus distinctis a basi ad limbum gradatim 
ampliato ca. 9 mm. longo; dentibus limbi 5 deltoideis ca. 0.7 mm. 
longis; achaeniis (immaturis) ca. 3 mm. longis apicem versus paullo 
hispidulis basi calcaratis; pappi setis ca. 50 laete albis sublaevibus; 
receptaculo leviter convexo glabro.—Bottvia: Andean region, Un- 
duavi, Nor Yungas, alt. 3300 m., Nov. 1910, Dr. Otto Buchtien, no. 

3029 (U. S., Gr.). 
This species in foliage somewhat resembles EL. endytum Robinson, 

but its heads are much larger, the inflorescence looser and the corollas 
much more deeply colored. The plant must be a conspicuous one 
in nature from its grayish velvety leaves and great corymbs of bright 
purple flowers. In its involucre it is somewhat transitional between 
$$ Eximbricata and Subimbricata, the scales though not very unequal 

being rather numerous and fairly well imbricated toward the base. 
Eximbricata) Funckii, spec. nov., fruticulum pluricaule 2-3 

dm. alvaas subglabrum; caudice Sank nae! caulibus floriferis erectis 
vel curvato-adscendentibus ca. 2 mm. diametro purpureo-brun- 
nescentibus post exsiccationem vagulosis juventate hexagonis foli- 
osis; internodiis ca. 1 cm. longis; foliis oppositis copiose in axillis 
proliferis petiolatis lanceolato-oblongis apice rotundatis basi acutis 

margine utroque latere 2~6-serrato-dentatis a basi trinerviis utrinque 
glabris membranaceis, caulinis 1.5-2.5 em. longis 5-7 mm. latis, eis 
ex axillis orientibus 1-1.5 cm. longis 3-4 mm. latis; corymbis ter- 
minalibus valde convexis ca. 8-12-capitulatis in ramulis pedicellisque 
paullo hirtellis; pedicellis ca. 4 mm. longis gracilibus; capitulis ca. 
80-floris 9-12 mm. altis 10-14 mm. diametro; involucri squamis 
oblongis acutis tenuibus viridescenti-subscareis basin versus plerum- 
que 2-costulatis dorso glabris vel parcissime hirtellis ca. 9 mm. longis 
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et 1.5-2 mm. latis, plerisque subaequalibus sed 1-3 extimis brevioribus; 
corollis albis ca. 4.5 mm. longis tubo proprio gracili glabro ca. 2-2.5 
mm. longo; faucibus turbinato-subcylindricis ca. 3 mm. longis; den- 
tibus limbi anguste deltoideis 1 mm. longis; achaeniis gracilibus nigris 
3 mm. longis obscure paullulo scabratis basi pallide calcaratis apice a 
cupula pappifera coronatis; pappi setis tenuibus corollam subaequan- 
tibus caducissimis——Cotoms1a: an undershrub with white flowers 
in the Sierra Nevada, Prov. Santa Marta, alt. 2135 m.; 1843, Funck, 
no. 473 (TYPE, hb. Univ. Geneva, phot. and small cai: Gr.). 

This species differs much from any previously attributed to 
Colombia. It somewhat resembles, however, the Bolivian and Peru- 
vian alpine species E. scopulorum Wedd., but the latter has larger 
ovate leaves rounded at the base and somewhat pubescent while its 
involucral scales are for the most part narrower more acute and 
clearly gland-sprinkled. Furthermore in E. scopulorum, the young 
stems and branches are terete and covered with a fine puberulence, 
which persists nearly or quite to the woody part, but in E. Funchii 
the young stems and branches are decidedly hexagonal and much 
more sparingly and fleetingly clothed with an obscure puberulence. 

E. (§ Subimbricata) Galeottii, spec. nov., herbaceum perenne 
(Galeotti) vel fruticosum glabriusculum usque ad 4-6 m. altum 
(Linden) foliis inflorescentiaque E. Pittieri simillimum; caule veri- 
similiter erecto et plus minusve lignescente juventate hexagono pur- 
purascente obscure puberulo aetate subtereti glabriusculo cortice 
griseo obtecto; internodiis superioribus usque ad 8 dm. longis, in- 

ferioribus multo brevioribus; foliis oppositis magnis petiolatis oblongis 
acuminatis basi acuminato-cuneatis lateraliter grosse vel obscure 

serratis penniveniis subcoriaceis opacis utrinque viridibus et promi- 
nulenti-reticulatis solum in costa et in venis primariis obscure puberu- 

lis 11-17 cm. longis 4.5-6.5 em. latis; petiolo 1.7-2.8 cm. longo gracili 

seriatim imbricatis omnibus plus minusve acutatis, exterioribus 

deltoideo-ovatis ca. 2 mm. longis et 1.5 mm. latis puberulis costulatis, 
interioribus oblongis ca. 5 mm. longis et 1.3 mm. latis, intimis 1-2. 
linearibus; corollis tubulatis sursum paullo ampliatis sine faucibus 
distinctis ca. 3 mm. longis glabris; dentibus limbi brevibus; styli 
ramis ad apicem abrupte incrassatis more Ophryosport sed antheris 
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apice distincte quamquam breviter appendiculatis; achaeniis ca. 2 

mm. longis pallidis granulatis; pappi setis ca. 32.—Mexico: in damp 

thick woods on the Cordillera, State of Vera Cruz, alt. about 915 m. 

(3000 ft.), Mar. 1840, H. Galeotti, no. 2337 (ryex K., Par., phot. Gr.); 

in the State of Vera Cruz, Feb. 1839, J. Linden, no. 1225 (K., Univ. 

Geneva); Valley of Cordova, Apr. 2, 1866, Bourgeau, no. 2204 (K.). 

Galeotti states that the flowers are fragrant and greenish (“ver- 
datres”), while Linden’s note calls them “d’un jaune verd4tre.”’ 

This species in foliage, inflorescence and many details is strikingly 

similar to the Central American EF. Pittiert Klatt, but that has the 

involucral scales all rounded, not pointed, at the tip and they are 
by no means so different in length as in E. Galeottii. Pittier, col- 
lecting E. Pittieri in Costa Rica, called it on his label an “arbre” 
and von Tuerckheim, securing it some years later in Guatemala, calls 

ita “Baum.” On the other hand Galeotti notes his plant with the 
sign 2 traditionally employed to indicate a perennial herb, and in fact 
specimens of the Mexican plant, though none show the base, appear 

less inclined to lignescence. It is possible that these nearly related 
species will ultimately show transition, but so far as our knowledge 
goes they are consistently different in their involucres and must for 
the present be treated as independent species, especially as they have 
distinct ranges which do not overlap. 

E. (§ CyLinpROcEPHALA) GLABERRIMUM DC. Prod. v. 144 (1836). 
This species, based upon one of Haenke’s plants, supposed to have 
come from Mexico, but without more precise data, was described as 
glabrous throughout and as having leaves two inches wide. On 
finding in the collection of Langlassé in 1905 a plant with conspicu- 

ously pubescent stem and inflorescence and with decidedly narrower 
leaves, the writer described it as E. Michelianum (Proc. Am. Acad. 
xli. 27 6), believing it to be specifically distinct, but at the time calling 
attention to its close relationship to the still obscure E. glaberrimum. 
Recent opportunity to examine further material of Langlassé’s no. 
589, on which E. Michelianum was based, shows such variability in 
its leaf-breadth and in the degree of its pubescence as to lessen 
considerably the diagnostic value of these characters and it now seems 
probable that E. Michelianum is more appropriately ranked merely 
as a narrow-leaved mane pubescent variety of the earlier and little 
known species, thus: 

E. GLABERRIMUM DC. .. var. Michelianum (Robinson), comb. nov. 
E. Michelianum Robinson, Proc. Am. Acad. xli. 276 (1905). 
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E. (§ Cylindrocephala) Herzogii, spec. nov., ut videtur herbaceum 
perenne erectum; basi ignota; caule (ramove) tereti post exsiccationem 
obscure costulato brunneo ca. 3 mm. crasso superne griseo-puberulo 
mox subglabro; internodiis ca. 5 cm. longis; foliis oppositis petiolatis 
membranaceis anguste ovatis gradatim acuminatis basi primo ro- 
tundatis sed deinde ad petiolum abruptius acuminatis ca. 5 em. longis 
ea. 2 cm. latis apice basique integris margine lateraliter serratis a 
puncto ca. 5 mm. super basi 3-nerviis supra minute villosulis subtus 
multo pallidioribus molliter griseo-tomentosis; corymbo composito 
modice convexo densiusculo multicapitulato ca. 8 cm. diametro 
griseo-puberulo cum partialibus minoribus lateralibus; pedicellis 
filiformibus 3-6 mm. longis; capitulis ca. 20-floris erectis vel adscend- 
entibus ca. 9 mm. longis ca. 5 mm. diametro; involucri cylindrati 
6.5 mm. longi 4 mm. crassi squamis 5-seriatim imbricatis ca. 24 eroso- 

sursum scabratis; pappi setis ca. 30 albidis capillaribus sublaevibus. 
—BOoLiviA: common on mountain meadows near Samaipata, Dec. 
1907, Th. Herzog, no. 694 (hb. Univ. Ziirich, phot. and small fragm. 
Gr.) 

This plant is clearly distinct from any included by the author in 
his recent. revision of the Eupatoriums of Bolivia. It approaches 
most nearly the Colombian E. tacotanum Klatt, var. trineurolepis 
Robinson, but that has somewhat more slender heads with narrower 
and less rounded involucral scales, as well as obtuser and more oblong- 
ovate rugose crenate leaves. E. Herzogit somewhat resembles the 
Paraguayan E. conyzoides, subsp. magaritense Hassl. but that has 

slightly larger 12—14-flowered heads and broader involucral scales, 
even the innermost being 3-nerved. 

E. (§ Cylindrocephala) Hilarii, spec. nov., fruticosum opposi- 
tirameum; caule ramisque post exsiccationem plus minusve angulato- 
costatis medullosis ferrugineo-tomentellis vel -puberulis, pilis brevibus 
curvatis; internodiis plerisque 2-5 em. longis; foliis oppositis petiolatis 
ovatis acuminatis basi subacuta integerrima excepta serratis vel 
rarius crenatis (dentibus utroque 8-17 saepius 0.4-1 mm. altis 24 
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mm. inter se distantibus) penniveniis firmiusculo-membranaceis 
supra viridibus glaberrimis lucidulis.rugulosis subtus multo pallidior- 
ik ticulato-venulosis punctati costam et venas plus minusve 
ferrugineo-lanulosis, maximis 6-7 cm. longis 3-4 cm. latis; petiolo 
7-11 mm. longo crispe puberulo; corymbis ramos terminantibus densis 
valde convexis 4-7 cm. diametro; capitulis 5-floris 1 em. longis sub- 
sessilibus vel breviter pedicellatis; involucri cylindrati squamis ca. 
20 obtusis, extimis brevibus ovatis brunneis paullo pilosis, interioribus 
(caducissimis) gradatim longioribus stramineis vel brunneo-tinctis 
striatis oblongis apicem rotundatum versus ciliatis; corollis ca. 5 mm. 
longis; tubo proprio ab faucibus vix distinguendo; dentibus limbi 
lanceolato-oblongis 0.7 mm. longis; achaeniis &trobrunneis 3.8 mm. 
longis gracilibus granuliferis basin versus attenuatis; pappi setis ca. 
36 paullulo rigidiusculis flavescentibus sursum minute barbellatis 
attenuatis.—BraziL: Minas Geraés, A. de Saint-Hilaire (journey of 
1816-1821), no. 744, Cat. D, no. 161 (rypxE, Par., phot. Gr.); also 
Cat. C?, no. 60 (Par., phot. Gr.). 

This species is obviously related to E. rosewm Gardn., which, how- 
ever, has oblong much shorter-petioled leaves and shorter, thicker, 
and smoother achenes, as well as other differences. FE. Hilarii is 
likewise near E. caaguazense Hieron., but that is said to have cordate 
leaves (at most 3 cm. long and 2 em. wide) and acute inner involucral 
scales. In naming this plant for its distinguished collector, it has 
seemed best to follow the example of such masters of New Latin as 
DeCandolle, Bentham, and Baillon in selecting Hilarii as the sim- 
plified genitive. 

- (§ Subimbricata) imitans, spec. nov., herbaceum perenne 
erectum laxe ramosum gracile puberulum 6 dm. vel ultra altitudine; 
caule tereti 2-3 mm. diametro juventate griseo-puberulo vel subto- 
mentello aetate subglabrato; internodiis 3-6 cm. longis; foliis op- 
positis petiolatis saepe in axillis proliferis anguste ovatis vel rhombeo- 
lanceolatis utroque acutis apicem basinque versus integerrimis utroque 
latere argute 2-5-serratis utrinque viridibus puberulis ima a basi 
3-nervatis 2.5-4.5 em. longis 8-12 mm. latis membranaceis; petiolo 
7-12 mm. longo gracili; inflorescentia terminali pyramidali foliosa 
laxe ramosa; ramis oppositis vel supra alternis adscendentibus apice 
corymbiferis; corymbis partialibus 2-4 em. diametro plerisque 3-9- 
capituliferis; capitulis 49-53-floris ca. 6 mm. altis et crassis; involucri 
3-5-seriati campanulati squamis ca. 27 lanceolatis viridibus acutis 
plerisque 2-costulatis dorso puberulis; corollis Jimbum versus laete 
purpureis hispidulis; tubo albido gradatim sursum ampliato sine 
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faucibus distinctis 2.6-3 mm. longo glabro; dentibus limbi ca. 0.5 mm. 
longis; antheris apice bene appendiculatis; achaeniis nigris 1.3 mm. 
longis basi pallide calcaratis in angulis sursum minute hispidulis; 
pappi setis 14-17 capillaribus albis—GuaTemaLa: Santa Rosa, 
Dept. Santa Rosa, alt. 915 m., Dec. 1892, Heyde & Luz (series of 
J. D. Smith) 4194 (rype, Gr.); basin of ravine, Fiscal, alt. 1130 m., 

21 June, 1909, C. C. Deam, no. 6168A eg se eee Cerro de la 
Olla, 1922, Dr. S. Calderén, no. 993 (U. S., 

This species stands close to the Costa fe E. sideritidis Benth., 
but that has much narrower linear-lanceolate, much more shortly 
petioled, indeed subsessile leaves, and smaller only 20-25-flowered 
heads. EE. imitans shares almost to the point of identity the habit, 
inflorescence, and involucral traits of Fleisehmannia arguta (HBK.) 
Robinson, but the latter has nearly twice as many florets in each 

head and of course has in the manner of its genus only 5 pappus- 
bristles definitely disposed at the angles of the achene, while in 
E. imitans the bristles are indefinite and from about 14 to 17 in 
number. The material collected in Salvador by Dr. Calder6én, while 
clearly conspecific with the Guatemalan specimens, is somewhat 
smoother and has slightly firmer leaves. 

E. (§ Eximbricata) lasium, spec. nov., herbaceum perenne erectum 

5-6 dm. vel ultra altum; radice e fibris 6-12 atrogriseis simplicibus 
ca. 2 mm. crassis composita; caule tereti basin versus ca. m. 

crasso densissime sordideque patentim hirsuto ad inflorescentiam 

foliato; foliis oppositis longe petiolatis ovatis leviter cordatis breviter 
acuminatis grosse obtuseque dentatis (dentibus 1-3 mm. altis 2-4 
mm. latis) utrinque laxe hirsutis (pilis albis crispis articulatis) ut 
videtur textura carnosulis tamen membranaceis 3-7 cm. longis-2.7-6 
em. latis paullo supra basin 3(—7)-nervatis; petiolis inferioribus usque 
ad 5 em. longis; inflorescentia laxe paniculata; bracteis foliaceis sed 
multo reductis; pedicellis plerisque 5-18 mm. longis; capitulis ca. 

8 mm. altis et crassis ca. 60-floris; involucri squamis ca. 15 oblongis 
subaequalibus obtusis ca. 5.5 mm. longis et 1.4 mm. latis apicem 
versus longe ciliatis; corollis albis in limbo hispidulis; tubo proprio 
ca. 1.7 mm. longo; faucibus ampliatis cylindratis ca. 2 mm. longis; 

dentibus limbi deltoideis ca. 0.8 mm. longis; achaeniis _nigris ca. 1.8 

Michoacan, near la Huerta in the vicinity of Morelia, alt. 1950 m., 
1 Sep. 1910, Bro. Arséne, nos. 5788 (Type in Gray Herb., U. S.), 
5440 (Gr., U. S.); also at Loma Santa Maria, alt. 1950 m., likewise 
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in the vicinity of Morelia, 28 Oct. 1910, Bro. Arséne, no. 5867 (Gr., 
U.S 

This beautifully distinct species belongs in a small group striking 
by reason of their loose inflorescence. They may be keyed as follows: 
Leaves ovate-oblong to elliptic-suborbicular, acutish tp ob- 

pointed at base, confined to the lowest third of the 
stem. 

Involucral scales broadly oblong, rounded at apex.. ... . .....-B. Muelleri. 
Involucral scales linear-lanceolate, acute.................E. bellidifoliwm. 

Leaves ovate, broadly cordate; stem leafy up to or often into 
inflorescence. 

Be, MY Fe PO I ek ies cs So Sede stedecs wohes E. lasium. 

Members of this group have been already discussed in Proc. Am. 
Acad. xlix. 433, 434, and liv. 239, 240. 

E. (§ Subimbricata) leucomyelum, spec. nov., habitu E. popayan- 
ense valde simulans; basi ignota; caule (ramove) curvato adscendente 
subtereti crassiusculo ad 6 mm. diametro pallide brunneo laxe setoso- 
piloso usque ad inflorescentiam folioso post exsiccationem longi- 
tudinaliter ruguloso; internodiis ca. 3 cm. longis; foliis oppositis 
lanceolato-oblongis utroque acuminatis basi gradatim cuneata integer- 
rimis aliter margine serrato-dentatis (dentibus utroque ca. 30 plerisque 
0.6-0.9 mm. altis 3-4 mm. latis cuspidatis) firmiter membranaceis 
11-15 em. longis 3-5 cm. latis penniveniis supra atroviridibus sub- 
glabris (costa media basin versus latiuscula canaliculata flavescente) 
subtus praecipue in costa venisque setoso-pilosis; petiolo ca. 6 mm. — 
longo cum setis moniliforme articulatis piloso; corymbo composito 
piloso modice convexo ca. 1.5 dm. diametro multicapitulato; capitulis 
ca. 9-10-floris ca. 7.5 mm. altis; pedicellis 0.5—4 mm. longis; involucri 
squamis ca. 10 ca. 3-seriatim imbricatis valde inaequalibus, inter- 
mediis maximis ovatis ca. 4 mm. longis et 1.7 mm. latis obtusis apicem 
versus eroso-ciliolatis medio plus minusve incrassatis viridibus vel 
purpurascentibus marginem versus tenuioribus stramineis, intimis 
1-3 linearibus vix 0.5 mm. latis; corollis albis glabris 4 mm. longis; 
tubo proprio 1.5 mm. longo; faucibus ampliatis ca. 2.5 mm. altis; 
dentibus limbi ovatis 0.6 mm. longis; achaeniis (vix maturis) pallide 
Tunnels ca. 1.8 mm. longis deorsum decrescentibus in costis sursum 

hispidulis; pappi setis ca. 23-25 inaequalibus albis—VENEZUELA: 
State of Mérida: Paramo de Timotes and La Venta, alt. 2800 m., 21 Jan. 1922, Dr. Alfredo Jahn, no. 829 (U. S., Gr.). 
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This plant in the form and disposition of its leaves immediately 
recalls E. popayanense Hieron. and indeed appears to be rather 

closely related to that species. However, FE. popayanense is a much 

smoother plant without the setose pilosity here readily discernible 
on stem, petioles and lower surface of leaves. Furthermore, E. 

popayanense has longer-pedicelled about 20-flowered heads with larger 
more numerous and 3-nerved involucral scales. Its slightly larger 
corollas are said to be beset on the tube with sessile glands not found 

in the case of E. leucomyelum. Though the leaves of E. leucomyelum 
in form somewhat resemble those of Mexican and West Indian species 
of the Critonia series they show no pellucid dot-and-dash punctation. 

E. (§ Subimbricata-Eximbricata) Macbridei, spec. nov., arboreum 

integris subchartaceis penniveniis utrinque exserto-reticulatis supra 
viridibus atomiferis subtus pallidioribus in venulis hirtellis costam 

versus parce arachnoideis 12-16 cm. longis 3-4.5 em. latis; petiolo 
ca. 2 cm. longo gracili; corymbis terminalibus sessilibus a foliis super- 
atis convexis modice densis ca. 1 dm. diametro; capitulis 7—8-floris 
breviter pedicellatis ca. 1 cm. longis et 4 mm. diametro; involucri 
laxe imbricati squamis ca. 11 ovatis vel oblanceolatis acutis ca. 3- 

seriatis dorso valde convexis subecostulatis granuliferis; corollis albis 

ca. 5.5 mm. longis glabris; tubo proprio ca. 2 mm. longo; faucibus 
cylindratis paullo ampliatis ca. 3.5 mm. longis; dentibus limbi valde 

recurvatis ca. 0.8 mm. longis; achaeniis flavescenti-brunneis 2.4-2.7 

mm. longis ca. 0.8 mm. crassis basi paullo calearatis apice cum 

cupula pappifera coronatis in angulis et apicem versus parce granuli- 

feris; pappi setis 40-50 albis capillaribus inaequalibus.—PERv: in 

thicket at Mito, alt. 2745 m., July 23-Aug. 14, 1922, Macbride & 

Featherstone, no. 1742 (TYPE, Field Mus.; isotype, Gr.). This species 

is closely related to E. pseudarboreum Hicson. with which it shares 

many characters. It differs, however, in having larger leaves, which 

are somewhat arachnoid beneath and granular above, in the fact 

that its heads are only 7-8-flowered instead of about 14-flowered as 

in E. pseudarboreum and by having its achenes granuliferous instead 

of ciliolate on the angles; also in its less distinctly ribbed involucral 

scales. It is a pleasure to dedicate this notable species to its dis- 

coverer, Mr. J. Francis Macbride, now of the Field Museum. 
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E. (§ Subimbricata) macromeris, spec. nov., robustum herbaceum 

seu potius fruticosum elatum; caule subtereti recto medulloso primo 
laxe lanuginoso mox subglabrato; internodiis usque ad 17 cm. vel 
ultra longitudine; foliis oppositis breviter petiolatis late ellipticis apice 
acutis vel brevissime acuminatis basi rotundatis cuspidato-denticulatis 
(dentibus vix 0.7 mm. altis et ca. 5 mm. inter se distantibus) coriaceis 
penniveniis utrinque viridibus in costa venisque parce lanatis vel 
villosis aliter mox glabratis 10-13 cm. longis 5-6 em. latis; petiolis 
latis grosse arachnoideo-lanatis supra canaliculatis 5-8 mm. longis; 
corymbis trichotomis planiusculis ca. 2 dm. latis; brunneo-hirsutis; 
capitulis pedicellatis ca. 1 cm. altis et 9 mm. diametro ca. 40-floris; 
involucri campanulati squamis ca. 24-30 subobtusis crassiusculis 
gradatis ca. 4-seriatis, intermediis late ovatis 3.7-4.5 mm. longis et 
2 mm. latis, interioribus usque ad 7 mm. longis multo angustioribus 
ad paleas disci transientibus; corollis tubulatis glabris sine faucibus 
ullis distinctis ca. 5 mm. longis; dentibus limbi angustis ca. 0.4 mm. 
longis; achaeniis glabris gracilibus ca. 3 mm. longis 0.5 mm. crassis 

brunneis lucidis deorsum valde attenuatis; pappi setis ca. 20-25 
capillaribus flavescenti-albidis paullo scabratis—PeEru: without more 
precise locality, Herb. Pavon (typE, hb. Univ. of Geneva). A plant 
of striking habit, perhaps as close to EF. endytum Robinson as to any 
hitherto described Peruvian species, but of course differing markedly 
in its much shorter and broader petioles, flatter more corymbose in- 
florescence and in the nature of its indument. The disc appears to 
be somewhat chaffy toward the margin. The name alludes, of course, 
to the unusually long internodes. 

E. (§ Subimbricata) Mayorii, spec. nov., ut videtur herbaceum 
verisimiliter perenne 1-1.5 m. altum alternirameum; caule subtereti 
plus minusve suleato sordide brevissime arachnoideo-lanuloso medul- 
loso 5 mm. vel ultra diametro; foliis oppositis vel subalternis petiolatis 
ovatis acuminatis serratis (dentibus plerisque 0.5-1.2 mm. altis 1:5- 
3.5 mm. latis) basi integris rotundatis vel cuneatis membranaceis a 
‘basi 3-5-nerviis supra in nervis venisque flavido-villosulis subtus in 
nervis et venis reticulatis sub lente ochraceo-lanulatis 4-8 em. longis 
2.5-5 cm. latis; petiolo 1-2 cm. longo ochraceo-griseo; corymbis ir- 
regulariter ramosis subpyramidatis ca. 6 cm. diametro; pedicellis 
plerisque 1-3 mm. longis; capitulis ca. 25-floris 5-6 mm. altis et crassis; 
involucri campanulati squamis ca. 3-seriatim imbricatis et gradatis 
dorso puberulis, exterioribus ovatis acutis ca. 1.8 mm. longis et 0.9 
mm. latis, interioribus obtusiusculis ad 3.6 mm. longis et 1-1.4 mm. 
latis plerumque 3-striatis; corollis albis ca. 2.5-2.8 mm. longis 5- 
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costulatis; she i proprio 0.7 mm. longo; faucibus gradatim paullo 
ampliatis ca. 1.5 mm. longis; limbi dentibus deltoideis vix 0.4 mm. 
longis ie hispidulis; achaeniis nigris 1 mm. longis glabris; pappi 
setis ca. 30 albis corollam subaequantibus.—Co.tomsia: Dept. Tolima: 
Soledad, on road from Ruiz to Mariquita, alt. 1500 m., 6 Oct. 1910, 

Dr. Eug. Mayor, no. 104 (hb. Univ. Ziirich, phot. and small fragm. 

Gr.). 

This species resembles perhaps most nearly E. obscurifolium 
Hieron., which, however, has shorter-petioled leaves punctate beneath, 
larger more numerously flowered heads, involucral scales with a con- 

spicuous basal callosity, roseate-lilac florets, and very different pu- 

bescence. It is a pleasure to dedicate this apparently distinct species 
to its collector whose ei sree have contributed greatly to the 
knowledge of the flora of Colombia 

E. MICROSTEMON Cass. Dict. xxv. 432 (1822). When recently 
revising the Eupatoriums of Peru, Proc. Am. Acad. lv. 69 (1919), 
the writer commented on the fact that this species, now widely dis- 
tributed as a weed in the warmer parts of America, had not been found 

among the older collections from Peru, though occurring in a compar- 
atively recent one made by Messrs. Cook and Gilbert. The natural 
inference was drawn that it might have been of recent introduction 

in the country. However, in material belonging to the Herbarium 
of the University of Geneva and lately lent for study at the Gray 

Herbarium a characteristic specimen of E. microstemon is labelled as 

from Chachapoyas, Peru, and is said to have been obtained by 

Prag eeee in his last collection, thati is to say probably about 1840. 
E. (§ Cylindrocephala) molinum, spec. nov., fruticosum ramosum; 

ramis teretibus 2-4 mm. crassis atro-griseis dhecate puberulis; inter- 

nodiis 1-3 em. longis; ramulis gracilibus foliosis puberulis vel subto- 

mentellis; foliis ovatis vel ovato-ellipticis faleato-acuminatis remote 

crenato-dentatis (dentibus utroque 14 vix 1 mm. altis 3-5 mm. inter 

se distantibus) basi subrotundatis fere a basi 3-nerviis exsiccatione 

nigrescentibus supra glabris lucidulis tenuissime sulcato-reticulatis 

‘subtus opacis atomiferis in nervis puberulis ca. 3 cm. longis 13-17 
mm. latis subcoriaceis; petiolo 5 mm. longo; corymbis ramulos foliosos 
terminantibus sessilibus ca. 5-capitulatis ca. 3 em. diametro; pedicellis 
1-2 em. longis teretibus gracilibus curvato-adscendentibus; capitulis 
ca. 40-50-floris ca. 12 mm. altis ca. 6 mm. diametro; involucri ovali- 

subeylindrici squamis numerosis arcte imbricatis ca. 6-seriatis atro- 

brunneis leviusculis obscure nervatis, extimis ovatis acutis vel saltim 
cuspidatis, intermediis et interioribus oblongis vel ellipticis apice 
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rotundatis; axe involucri albido cylindrico a delapsu squamarum 
denudato cicatricoso, receptaculo proprio leviter convexo; corollis gla- 
bris ca. 4.5 mm. longis gracilibus, tubo proprio fauces paullo ampliatas 
subeylindricas fere aequante; achaeniis flavido-brunneis gracilibus 
glabris ca. 4 mm. longis; pappi setis tenuissimis ca. 28 albis sublevibus. 
—VENEZUELA: State of Mérida, Paramo del Molino, alt. 2000 m., 
19 Feb. 1922, Dr. Alfredo Jahn, no. 950 (U.S., phot. and fragm. Gr.). 

This species bears some resemblance to the Colombian E. hyperici- 
folium HBK., but that, however, has entire, merely acute (not acum- 
inate) leaves which are rusty-tomentellous beneath, also black achenes 
hispid on the angles. From E. subscandens Hieron. E. molinum 
differs in its much smaller leaves, considerably thicker and much 
more numerously flowered heads, broader, blunter involucral scales, 
etc. 

E. (§ Subimbricata) mollicomum, spec. nov., basi ignota; caule 
ut videtur erecto herbaceo virgato 4 mm. crasso molliter brunneo- 
tomentoso usque ad inflorescentiam foliato 4 dm. vel ultra altitudine 
subtereti post exsiccationem costulato; foliis oppositis breviter 
petiolatis elliptico-oblongis apice obtusis vel rotundatis basi rotunda- 
tis margine obtuse serratis (serraturis utroque 12-15 vix 1 mm. altis 
ca. 4 mm. latis) submembranaceis penniveniis supra tomentellis 
subtus paullo pallidioribus molliter tomentosis (indumento griseo- 
runneo) usque ad 5 em. longis et 3 em. latis; petiolo ferrugineo- 

tomentoso plerumique recurvo ca. 1 em. longo; corymbo composito 
ca. 1 dm. lato convexo, partialibus densissimis subgloboso-congestis ; 
capitulis 5-floris sessilibus 8 mm. longis 5 mm. diametro; involucri 
duplicis squamis ca 10, exterioribus linearibus atrorubris hispido- 
ciliatis saepe flexuosis (3-)5-6 mm. longis ca. 0.6 mm. latis, interioribus 
aequalibus rhombeo-oblongis vel -ovatis purpurascentibus apice 
rotundatis dorso griseo-tomentellis ca. 5 mm. longis 2-2.4 mm. latis; 
corollis cylindratis glabris 4.5 mm. longis sine faucibus distinctis; 
dentibus limbi anguste detoideis 0.6 mm. longis; achaeniis robustis 
atrobrunneis glabris lucidis 1.8 mm. longis 0.9 mm. crassis; pappi 
setis ca. 37 subaristiformibus paullo deorsum obcompressis et dilatatis 
stramineis 44.5 mm. longis.—BraziL: Minas Geraés, A. de Saint- 
Hilaire (journey of 1816-1821), no. 823 ter, Cat. C1, no. 136 (Par., 
phot. Gr.) 

This plant very clearly belongs in the little Series Heterolaena and 

E. mollissimum (Sch.-Bip.) Bak. and E. dimorpholepis Bak. Both . _ these species, however, are said to be branching shrubs with larger 
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leaves which in E. dimorpholepis are pointed at both ends and in 
E. mollissimum are more coarsely toothed on the margin and distinctly 
cordate at the base. 

E. (§ Subimbricata) multifolium, spec. nov., herbaceum erectum 

virgatum perenne griseo-tomentellum 3-4.5 dm. altum; caule subtereti 
dense foliosissimo ca. 3 mm. crasso post exsiccationem paullo costu- 
lato; internodiis plerisque 2-10 mm. longis; foliis lineari-spatulatis 
integerrimis sessilibus alternis fasciculatis 1.5-3.4 em. longis 4-6 mm. 

latis apice rotundatis basi attenuatis utrinque in margine costaque 
griseo-tomentellis aliter subglabris sed dense glanduloso-punctatis; 
corymbo terminali composito planiusculo multicapitulato 8-14 cm. 
diametro griseo-tomentello; capitulis 5-floris breviter pedicellatis 7 
mm. longis 4 mm. diametro; involucri squamis ca. 11 valde inaequali- 

bus, extimis 1-2 linearibus bracteoliformibus, intermediis deltoideo- 
oblongis 2.5-3.5 mm. longis 1-1.5 mm. latis dorso griseo-tomentellis 
obtusis, interioribus 5 rhombeo-oblongis ca. 5 mm. longis 2 mm. latis 
dorso griseo-tomentellis ecostatis cymbiformibus apice rotundatis; 
disco planiusculo parvo; corollis cylindratis 4.5 mm. longis; dentibus 
limbi 0.8 mm. longis; achaeniis nigris glabris 2.2 mm. longis 1 mm. 
crassis; pappi setis ca. 43 flavescenti-albidis corollam subaequantibus. 
—Braziu? A. de Saint-Hilaire (Par., phot. Gr.). 

This characteristic species belongs obviously to the Series Dasy- 
naphia. From previously described species of this group it may be 
readily distinguished by its linear-spatulate fasciculate leaves which 
are tomentellous merely on the margin and midnerves. The sheet, 

Hilaire, unfortunately bears no data of collection. It was received 

from the Museum of Natural History at Paris with a considerable 

number of plants secured by the same collector on his journey to 

southern Brazil in 1816-1821. There can be little doubt that this 

specimen also came from southern Brazil or possibly from Paraguay. 

The § Dasynaphia is largely confined to these countries. 

E. (§ Eximbricata) ocanense, spec. nov., fruticosum 3 dm. vel ultra 

altitudine; caulibus suberectis teretibus juventate hispido-hirsutulis 

maturitate glabratis 3-4 mm. crassis foliosis deorsum delapsu foliorum 

mox denudatis; internodiis 14.5 cm. longis; foliis oppositis breviter 

petiolatis utroque acutis obscure serrulato-crenulatis penniveniis 

3-6.3 cm. longis 1-2 em. latis firmiter coriaceis supra costa profunde 

depressa et venis paullo pubentibus aliter glabris reticulo-venulosis 

subtus glabris lucidulis creberrime recticulatis; petiolo brevi lato 

supra profunde canaliculato vix 5 mm. longo; corymbo terminali 
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valde convexo denso patenter hirsutulo ca. 13 em. diametro; bracteolis 
lanceolatis integerrimis crassis glabris 2-6 mm. longis; pedicellis 3-5 
mm. longis flavido-hirsutulis; capitulis plerisque 4-floris ca. 8 mm. 
longis et 2.5 mm. diametro; involucri squamis ca. 12 valde inaequalibus 
sed vix imbricatis firmiusculis substramineis ciliolatis aliter glabris, 
interioribus ca. 4.5 mm. longis et 1.2 mm. latis ovato-oblongis 
apice rotundatis, exterioribus anguste ovatis multo brevioribus; 
corollis roseis glabris, tubo proprio ca. 1.3 mm. longo, faucibus cy- 
lindratis ca. 3 mm. longis; dentibus limbi recurvatis ca. 0.8 mm. 
longis; achaeniis ca. 2.6 mm. longis nigrescentibus in angulis apicem 
versus paullo hispidulis; pappi setis ca. 40 inaequalibus 2-4.5 mm. 
longis flavescenti-albidis paullo scabridis—Cotompta: shrub with 
roseate flowers, Province of Ocafia, on paramos at an altitude of 
2440-3050 m., collected on journey of 1846 to 1852, L. Schlim, no. 
357 (TYPE, hb. Univ. of Geneva, phot. and small fragm. Gr.). 

Sharing rather closely the habit of E. pomaderrifolium Benth., this 
species differs in its coarser more spreading pubescence, shorter and 
broader petioles, as well as in its slightly larger leaves which are more 
pointed at each end and glabrous beneath. It is doubtless the anal- 
-ogous species on the paramos of the Sierra Nevada to E. pomader- 
rifolium on those about Bogoté and E. Jahnii in the highlands about 
Mérida, Venezuela. 

E. (§ Subimbricata) neglectum, spec. nov., verisimiliter herbace- 
um erectum 4 dm. vel ultra altitudine (basi ignota); caule tereti 5 
mm. diametro medulloso infirmo modice ramoso usque ad inflor- 
escentiam foliato tomentoso, indumento purpureo-brunneo, pilis sub 
lente purpureo-articulatis attenuatis; internodiis 5-11 cm. longis; 
foliis oppositis petiolatis ovatis gradatim acuminatis serratis (ser- 
raturis utroque ca. 12-14 ca. 1-1.5 mm. altis et 3-5 mm. latis) basi 
rotundatis vel distincte cordatis membranaceis usque ad 6-7 ecm. 
Jongis 3-3.5 cm. latis supra atroviridibus rugulosis breviter pubes- 
centibus subtus paullo pallidioribus copiose molliterque pubescentibus 
fere a basi 3(-5)-nerviis; petiolo ca. 1 cm. longo dense brunneo-to- 

corymbo terminali composito 1.5 dm. diametro rotundato, 
partialibus densis subglobosis; capitulis ca. 10-floris sessilibus con- 
‘gestis; involucri squamis ca. 12 paullo purpurascentibus apice rotund- 
atis iatis ca. 3-seriatim imbricatis, extimis 3-4 ovatis dorso pube- 
scentibus, ceteris oblongis vel oblanceolato-oblongis dorso glabris 
‘Sstriatis; llis albis gracilibus glabris fere a basi ad limbum gradatim 
leviter ampliatis ca. 5.4 mm. longis; dentibus limbi ca. 0.4 mm. 
longis; achaeniis purpureo-brunneis glabris ca. 2.4 mm. longis cum 
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cupula (0.2 mm. alta) albida pappifera coronatis; pappi setis ca. 33 
laevibus 4.5 mm. longis.—BraziL: Minas Geraés, A. de Saint-Hilaire 
(journey of 1816-1821), no. 724, Cat. D., no. 524 (Par., phot. Gr.). 

This species must in many respects resstnliles E. semistriatum Bak., 

known to the writer only from character and from photograph of ‘he 
type at Kew. Baker describes the involucral scales in his species as 

biseriate, acute, dorsally pilose and pale. From this it seems quite 
impossible that his plant could have been conspecific with the one 
here characterized. The involucre is here almost as imbricated as in 
some species of § Cylindrocephalum but, the scales being early disposed 
to spread somewhat and showing greater ability to persist than is 
usual in § Cylindrocephalum, it seems best to refer the plant to 
§ Subimbricata, where it appears to be among its nearest relatives. 
Eupatorium (§ Praxelis) porophylloides, spec. nov., glaberrimum 

herbaceum 2.4-2.8 dm. altum; caulibus 1-2 vel pluribus ab caudice 
lignescente suberectis flexuosis gracilibus subteretibus post exsic- 
cationem costulatis dense foliatis vel inferne post delapsum foliorum 
denudatis ad mediam partem saepius trichotomis; internodiis 4-15 
mi. longis; foliis oppositis anguste linearibus integris glaberrimis 
uninerviis sessilibus apice obtusis callosis 1-3.5 em. longis 0.6-1 mm. 
latis adscendentibus vel subappressis; pedunculis erectis vel curvato- 
adscendentibus 4-7.5 em. longis gracilibus; capitulis paucis ad apicem 
pedunculi solitariis erectis ca. 25-30-floris 1 em. altis 7 mm. diametro; 

involucri turbinati campanulati squamis ca. 28 ca. 5-seriatim imbri- 

catis arcte adpressis regulariter gradatis obtusis purpureis 3-5- 
striatis; receptaculo hemisphaerico glabro; corollis violaceis ca. 5 mm. 
longis glabris; tubo proprio ca. 1.3 mm. longo in fauces vix distin- 
guendas subcylindratas ca. 3.5 mm. longis ampliato; dentibus limbi 

deltoideis patentibus ca. 1 mm. longis; achaeniis nigris ca. 2 mm. 
longis deorsum decrescentibus ‘in faciebus strigillosis et in angulis 

costiformibus pallidis sursum ciliolatis; pappi setis ca. 23 paullulo 

scabratis albidis apicem versus purpureo-tinctis.—Bo.tvi1a: Dept. of 

Santa Cruz: Prov. of Chiquitos: on high plain of the Cerro de San- 
tiego, alt. 800 m., May, 1907, Th. Herzog, no. 24 (herb. Univ. of 
Ziirich, phot. and slight fragm. Gr.). 

This species, clearly of § Prazxelis, stands the nar 

leaved forms of E. kleinioides HBK. but differs in its se cakes 

character, its entire narrowly linear almost filiform leaves, its very 

short internodes, and its t-ohfuse snyotaces! scales. It is also provided 
tibet as 6 mm. in diameter, which suggests 

a perennial nature. 
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E. praefictum, spec. nov., fruticosum (saltim distincte lignescens) 
subglabrum; caule dichotomo tereti a cortice griseo pallide flavescente 
tecto mox delapsu foliorum denudato et cicatricoso 4 mm. vel ultra 
diametro; ramis curvato-adscendentibus apicem versus foliosissimis; 

internodiis 1-3 mm. longis; foliis spiraliter dispositis linearibus vel 
angustissime oblanceolatis 4-7 cm. longis 1.8-4.5 mm. latis integris 
apice conspicue calloso-induratis basi gradatim angustatis sessilibus 
subcarnosulis glabris unicostatis; corymbis terminalibus paullo con- 
vexis 3-8 cm. diametro densis folia vix superantibus subglabris; 

pedicellis 3-10 mm. longis; bracteolis 1-3 lanceolato-subulatis; 
capitulis ca. 5-floris 1 cm. longis; involucri squamis ca. 10-12 acu- 
minatis, extimis linearibus vel anguste ovato-lanceolatis laxis, mediis 
et intimis oblongo-obovatis ciliolatis in parte media herbaceis et 
costulatis lateraliter tenuissimis albidis; corollis ca. 7 mm. longis 

glabris ut videtur pallidis; tubo proprio ca. 2 mm. longo; faucibus 4 
mm. longis; dentibus limbi deltoideis 1 mm. longis; achaeniis 5-an- 
gulatis (cum vel absque nervis 1 vel 2 secundariis) nigrescentibus 
3.3 mm. longis in angulis nervisque pallidis superne hirtellis; pappi 
setis ca. 30 valde inaequalibus 4-6 mm. longis pallide ochroleucis 
sursum paullo barbellatis—Brazi_: Minas Geraés, A. Saint-Hilaire 
(journey of 1816-1821), Cat. B, no. 1990 (Par., phot. Gr.). 
A very well marked species, with somewhat the habit of Agrianthus 

campestris but with the pappus and other technical characters of 
/ upatortum. The involucral scales are more decidedly unequal than 
is usual in § Eximbricata but less closely imbricated than is commonly 
the case in § Subimbricata. The species appears to have no very 
close relative, but may be provisionally placed in or next to the Ser. 
asynaphia. The specific name alludes of course to the callous 

tips of the leaves. 
E. pumilum (Gardn.), comb. nov. Bolbostylis pumila Gardn. in 

Hook. Lond. Jour. Bot. v. 470 (1846). Gardner’s Bolbostylis pumila 
was reduced by Baker in Mart. FI. Bras. vi. pt. 2, 309 (1876) to the 
synonymy of Eupatorium amphidictyum DC. and Baker’s description 
of the latter species seems to have been drawn largely with the traits 
of the former in mind. Dr. Hochreutiner, Bull. N. Y. Bot. Gard. 
vi. 292 (1910), was the first to observe inconsistency between the real 
E. amphidictyum of DeCandolle and a portion of the material 
(Martius’s no. 830) which had been referred to it by Baker, |. c., but, 
having insufficient material to permit a detailed study of the plant 
of von Martius, Hochreutiner merely states that “if it is a Eupatorium 
it 1s a new species.” To the writer there seems no doubt whatever 
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that the plant represented by Martius’s no. 830 is a Eupatorium, 
but it seems certainly identical or at least conspecific with Gardner’s 
clearly described though ineptly named Bolbostylis pumila. While 
Hochreutiner is clearly right in maintaining that this plant, with its 
relatively long and narrow scarcely reticulated leaves and elongated 
pedicels, is quite distinct from E. amphidictywm and that it represents 

_ an independent species of Eupatorium, it is certainly necessary to 
apply to it Gardner’s valid, though somewhat ill-chosen, specific name, 
since this has not been previously employed in Eupatorium except 
for E. pumilum Wender ex Steud. Nom. ed. 2, i. 608 (1840), a nomen 

nudissimum of no possible validity or claim to recognition. 
To E. pumilum may be referred not merely Martius’s no. 830, but 

A. Saint-Hilaire’s no. 823 bis (Par.). 
Clearly conspecific with these yet differing markedly in much greater 

luxuriance is the following: 
E. PUMILUM, var. vegetius var. nov., elatius ad 6 dm. altum usque 

ad inflorescentiam foliatum; foliis quam apud var. typicam multo 
majoribus usque ad 13 cm. longis et 5-6 em. latis; aliter var. typicae 
simillimum. 

t seems best to put on record this large variety, since should it be 
found without some evidence of transition, it could scarcely be referred 

with confidence to the usually much lower and less leafy-stemmed 
E. pumilum. 

E. pYCNOCEPHALUM Less. Linnaea, vi. 404 (1831). This species, 

one of the most common and widespread of the genus and often ap- 
pearing to be an introduced weed, is subject to considerable variation 

in such matters as stature, leaf-contour, density of inflorescence, etc. 

Especially in the matter of pubescence there is great variability. The 
nomenclatorial type appears to have been a rather smooth or at 
least smoothish plant, but even in the same region the species passes 
by imperceptible transitions to forms with rather copious pubescence, 
and it has not seemed feasible to make any useful separation on the 
basis of the quantity of pubescence. However, the following form 
may be readily recognized not by the mere abundance of the indument 
but by the nature of the hairs. 
Forma glandulitectum, forma nova, ubique dense cum glandulis 

breviter stipitatis vel sessilibus fere modo EF. glandulost obtectum; 

aliter formam typicam simile—Mexico: Querétaro, collected by 
Bro. Agniel, 1910-1913, and forming no. 10598 in the large series of 
Mexican plants distributed by Bro. Arséne (Gr., Mo.). 
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E. Raputa Chod. Bull. Herb. Boiss. ser. 2, ii. 311 (1902). Prof. 
Chodat in characterizing this species describes the leaves as one-fourth 
to one-fifth as wide as long and this relation in the main holds good 
in regard to the material seen by the writer. Chodat & Hassler have 
later proposed, |. c. ser. 2, iii. 707 (1903), two varieties of the plant, 
namely: var. obtusifolium, with the leaves of the inflorescence obtuse 
and more crenate, founded upon Hassler’s no. 7779; and var. serratum 
with leaves acutely serrate, margined, and more strongly nerved 
beneath, founded on Hassler’s no. 8538. From all these forms of the 
species, however, the following material recently received from the 
Museum of Natural History at Paris for study at the Gray Herbarium, 
while agreeing with E. Radula very closely in all important details, 
differs so conspicuously in its much more slender habit and very. 
narrow leaves as to appear at first sight a distinct species. Such 
separation might indeed seem the correct treatment were the leaves 
of the other varieties of uniform breadth, but in fact they occasionally 
show considerable variability even on the same stem. — This being 
the case, it appears probable that the leaf-breadth is here largely 
determined by the conditions of growth and that the following slender 
plant represents merely an extreme of variation. 

Var. stenophyllum, var. noy., stricte virgatum gracile rigidum; 
caulibus vix 2 mm. crassis; foliis inferioribus et mediis linearibus ser- 
ratis venosis 2-6 mm. latis; aliter var. typico et var. serrato simil- 
limum.—Braziu: prov. Sao Paulo, A. de Saint-Hilaire (journey of 
1816-1821), no. 838, Cat. C1, no. 987 (Par., phot. Gr.). 

E. (§ Praxelis) sanctopaulense, spec. nov., gracile diffuse ramosum; 
caule tereti vix 2.5 mm. diametro tamen distincte lignescente brun- 
nescente puberulo; ramis tenuibus numerosis curvato-ascendentibus 
usque ad inflorescentiam foliatis plerumque simplicibus 2-3 dm. 
longis; foliis vel oppositis vel subternis vel alternis in ramo eodem 
sessilibus anguste linearibus integerrimis vel apicem versus obsolete 
subdentatis utroque attenuatis 1.5-2 cm. longis 1-1.5 mm. latis 
3-nerviis obscure in margine et costa parce pubentibus; internodiis 
plerisque ca. 1 cm. longis; corymbis terminalibus laxis; pedicellis 
filiformibus 3-30 mm. longis; capitulis ca. 20-floris erectis ca. 7 mm. 

ngis 5-6 mm. diametro; involucri campanulato-subcylindrati ca. 
4-seriatim imbricati squamis ca. 27 gradatis obtusi li lati 
purpureo-tinctis 3-nervatis glabriusculis apicem versus obscure cilio- 
latis, intimis ca. 5.5 mm. longis et 1 mm. latis; disco vix conico-elevato; 
corollis glabris ut videtur atropurpureis ca. 4.2 mm. longis; tubo 
proprio ca. 0.8 mm. longo; faucibus cylindratis paullo ampliatis ca. 



TROPICAL AMERICAN EUPATORIEAE 33 

2.6 mm. longis; dentibus limbi deltoideis 0.6 mm. longis; achaeniis 
(immaturis) 2 mm. longis in costis sursum parce hispidulis; pappi 
setis ca. 27 stramineo-albidis ca. 3.5 mm. longis vix scabratis—BRAZIL: 
prov. Sao Paulo, A. de Saint-Hilaire, Cat. C2 no. 1401 (Par., phot. 
Gr.). 

This species probably approaches most closely E. asperulaceum 
Bak., which, however, according to its original description was an 
annual with 15-flowered heads and distant linear leaves of consider- 
ably greater size (3.5-5 em. long and 3.5-5 mm. wide). Although 
the base of the present plant is not shown in the material at hand, the 
stem, though slender, is solid and woody as if certainly perennial. 

E. sotipacinoiDes HBK. Nov. Gen. et Spec. iv. 126 (1820). To 
the synonymy of this rather widely distributed and somewhat variable 
species may be added EF. decussatum Klatt, Bull. Soc. Bot. Belg. 
xxxv. pt. 1, 295 (1896). Klatt founded his proposed new species 
solely upon no. 9869 in Prof. Pittier’s extensive series of Costa Rican 
exsiccatae. This number was collected by Tonduz in thickets on the 

banks of the Virilla River, near San Juan, Costa Rica. The speci- 

men labelled in Klatt’s hand is now in the Gray Herbarium and shows 
only lateral branches with small leaves and scarcely developed in- 
florescences. When compared with lateral branches of E. solidagi- 
noides at a similar stage of development it shows perfect corre- 
spondence in habit and no differences in technical details worthy of 

mention. 
E. (§ SUBIMBRICATA) URUBAMBENSE Robinson, Proc. Am. Acad. 

lv. 38, 65 (1919). Material recently received and agreeing perfectly 
with the typical form of this species in its essential characters shows 

what appear to be two strong strains which are probably to a con- 

siderable extent developed in response to differences of environment 

but are so pronounced as to claim at least varietal recognition, as 
follows: 

Var. typicum, fruticosum ad 2.4 dm. altum laxe ramosum; ramis 
2-4 dm. vel ultra longis gracilibus flexuosis; internodiis elongatis 

(usque ad 8-9 em. longis); foliis plerumque 3-4 cm. longis; involucri 

squamis distincte marginatis——Prrv: in Valley of Ymay [?], Uru- 

bamba, Cuzco, Pentland (K., phot. and fragm. Gr.) ; Urubamba Valley, 
E. D. W. & M. M. Holway, no. 759 (Gr.); Ollantaytambo, alt. about 
3000 m., Cook & Gilbert, no. 336 (U. S.).—Described by Prof. Holway 
as a slender shrub. 

Var. determinatum var. nov., fruticosum multo humilius 3-6 
dm. altum rigidiuscule bievitendiie: ramosum; axe repetitive aborto et 
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pseudo-dichotome ramoso; internediis 0.5-3.8 em. longis; foliis 1.5- 
2.5 cm. longis; inyolucri squamis obscure marginatis vel omnino im- 
marginatis.—Prrvu: on southern slope, in open ground, 6 dm. high, 
flowers white or very pale lilac, Yanahuanca, alt. 3050 m., June 16-22, 
Macbride & Featherstone, no. 1181 (rypr, Field Mus.; isotype, Gr.); 
gulches of red clay hills, about 3 dm. high, flowers pale lavender, 
fragrant, Llata, alt. about 2135 m., Aug. 21, 1922, Macbride & Feather- 
stone, no. 1990 (Field Mus., Gr.). 

In var. determinatum the axis tends repeatedly to die at the tip 
and be surpassed by the opposite curved-ascending somewhat rigid 
branches, hence the name. 

A SECOND SPECIES oF EupATORIASTRUM.—When, some years ago, 
the writer pointed out (Proc. Am. Acad. li. 537 (1916)) the corre- 
spondence of Bulbostylis triangularis DC. and Eupatorium vitifolium 
(Sch.-Bip.) Klatt, the comparison was made on the basis of a photo- 
graph of the former taken at the DeCandolle herbarium in Geneva 
and some fragments of the latter present in the Klatt herbarium. 
While the specific identity was fairly evident, the material at hand 
did not permit thorough study. Happily, the problematic plant 
has been again found among some undetermined Eupatorieae recently 
lent from the United States National Herbarium for study and identi- 
fication at the Gray Herbarium. This new material consists of two 
sheets representing P. B. Reko’s no. 3539, collected at Apango, 
Oaxaca, alt. 450 m., 9 Oct. 1917. These specimens prove what was 

now seems that the problematic plant which has successively been 
referred to Bulbostylis, Carphephorus, Hebeclinium and Eupatorium 

to any undoubted species of Eupatorium. It is best, therefore, to make the following new disposition of the plant under discussion. 
Eu angul. .), comb. nov. Bulbostylis triangu- laris DC. Prod. vii. 268 (1838). Carphephorus triangularis (DC.) 
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Gray, Pl. Wright. i. 86 (1852), by implication, and acc. to Hemsl. 
Biol. Cent.-Am. Bot. ii. 109 (1881). Eupatorium vitifolium (Sch.-Bip.) 
Klatt, Leopoldina, xx. 90 (1884); Robinson, Proc. Am. Acad. li. 537 
(1916). Hebeclinium vitifolium Sch.-Bip. ex Klatt, 1. ¢—SouTHERN 
Mexico, State of Oaxaca, at San Miguel (“Ladani’’), Liebmann, 
no. 246 (sketch and fragm. Gr.); Apango, Reko, no. 3539 (U. S., 
fragm. Gr.). Mexico. witout Locauity: Haenke (“ Prodromus 
herbarium” of DeCandolle, phot. Gr.). 

While Eupatoriastrum Nelsonii and its var. cardiophyllum Robinson 
& Greenman, Proc. Am. Acad. xli. 277 (1905) both have broadly ovate 
to suborbicular leaves rather finely toothed but nearly or quite 
without lobes or angles, the leaves of E. triangularis are triangular- 
ovate with spreading acute basal lobes and with or without some 
lesser lobing higher on the blade. In both species the margin is 

- cuspidate-dentate. In E. triangularis the larger involucral scales 
are about 1 cm. long, attenuate to an entire very sharp tip and dorsally 
marked with three dark veins. In E. Nelsonii and its variety they 
are 6-8 mm. long and narrowed much more abruptly to a merely acute 
erose-fimbriolate tip, while dorsally they are scurfy and without 
conspicuous veins. In E. triangularis the corollas are about 8 mm. 
long, in E. Nelsonii about 5 mm. 

There is no doubt that these plants represent two distinct species, 
but their resemblance in many details is so pronounced that it is 
impossible to doubt their close relationship and the fact that they 
should be treated as congeneric. From the small, compact, and 
Inatris-like genus Carphephorus of the southeastern United States, 
these two plants of southern Mexico differ so widely in habit and are 
geographically so far removed as to render any generic union strained 
and artificial. 

ikania (§ Thyrsigerae) Broadwayi, spec. nov., verisimiliter 
volubilis perennis et paullo lignescens multis M. punctatum simulans; 
caule tereti costulato glabrato; foliis deltoideo-ovatis caudato- 
acuminatis basi rotundatis vel subtruncatis ad insertionem petioli 
leviter sinu clauso cordatis vel ut videtur peltatis supra basin hastatis 
lobum brevem divaricatum acutum utroque modo M. punctati 
gerentibus margine obscure cuspidato-denticulatis membranaceis ca. 
¢-nerviis utrinque viridibus prominulenter reticulatis glabris subtus 
paullo pallidioribus ca. 15 em. longis ca. 10-12 em. latis; petiolo ca. 
4 cm. longo obscure villosulo; panicula ovoidea 12-16 cm. longa 8-12 
cm. crassa adpresse pilosula; bracteis ellipticis petiolatis, primariis 
foliaceis, superioribus multo reductis lanceolatis ca. 5 mm. longis; 
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capitulis ad apices ramulorum fastigiatim subracemosis ca. 8 mm. 
longis; pedicellis 2-6 mm. longis plerisque supra mediam partem brac- 
teolam viridem lanceolatam gerentibus; involucri squamis 4 mem- 
branaceis viridibus late oblongis apice rotundatis glabriusculis multi- 
nervatis 5 mm. longis 2.3 mm. latis margine tenuiter ciliato-erosis; 

corollis glabris ut videtur albis, tubo proprio gracili 2 mm. longo; 
faucibus abrupte campanulatis 1.5 mm. altis, dentibus limbi deltoideis 
fauces subaequantibus; achaeniis nigrescentibus 3 mm. longis, 0.5 
mm. crassis parce pubescentibus; pappi setis ca. 40 distincte barbel- 
latis flexuosis albidis—Trinipap: Heights of Aripo, W. E. Broadway, 
Jan. 10-26, 1922 no. 9828 (TYPE in Gray Herb.). 

This plant, recently forwarded to the Gray Herbarium from the 
New York Botanical Garden, at once recalls by its foliage M. punctata 
Klatt, a species extending from Mexico to Venezuela and Bolivia, 
but differs in inflorescence, broader involucral scales, shorter proper - 

tube of the corolla, more decidedly reticulate leaves, shorter, stouter 

and more pubescent achenes, etc. In M. punctata the heads are 
mostly shorter-pedicelled and grouped in somewhat globular glomer- 
ules, the proper tube of the corolla is fully 3 mm. long, exceeding the 
combined throat and limb, and the achenes are about 4 mm. long, 

very slender and nearly smooth or merely granular. 
It is with pleasure that I name this species for its collector a veteran 

explorer of difficult tropical regions. 
M. cINNAMOMIFOLIA Lingelsheim in Fedde, Rep. vii. 251 (1909). 

When publishing (Contrib. Gray Herb. lxiv. 96-115) upon the Bolivian 
Mikanias, the author had not seen any material of M. cinnamomifolia. 
From the original diagnosis it was impossible to separate it on any 
satisfactory characters from the earlier M. dioscoreoides Rusby. Ac- 
cordingly it was doubtfully referred to the synonymy of that species. 
Subsequently, through a loan kindly sent from the United States 
National Herbarium, it has been possible to compare isotypes of M. 
cnnamomifolia and M. dioscoreoides. It is obvious that these plants 
are closely related. However, there seem to be differences adequate 
to show them to be distinct species. The leaves of M. cinnamomifolia 
even at full maturity are elliptic- or lance-oblong, 8-12 cm. in length, 
34.2 cm. wide, of a papery-membranaceous texture, dull and ob- 
scurely pubescent beneath (on the surface as well as on the ribs and 
veins). In strong transmitted light they are finely translucent- 
punctate. The involucral bracts are pale-stramineous, rounded at 
summit and distinctly pubescent dorsally. In M. dioscoreoides, on 

_ the other hand, the mature leaves become much broader and ovate, 
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being sometimes as much as 2 dm. long and about half as wide. They 
are much thicker, rather firmly coriaceous and more definitely promi- 
nulent-reticulated, glabrous beneath. In transmitted light they are 
opaque except for a very few widely scattered points. The involucral 

scales are more narrowly oblong, less conspicuously rounded at tip, 

and nearly or quite glabrous on the back. The lack of precisely 
equivalent stages of development makes it still difficult to be sure of 
differences in the florets or achenes. The material examined has been 
as follows: 

M. dioscoreoides Rusby: Dept. Cochabamba, near town of Cocha- 
bamba, Bang, no. 1256 (Gr., N. Y., U. S., Mo., Philad., Field Mus.); 
Antahuacoma, Espiritu Santo (160 km. northeast of Cochabamba), 
Buchtien, no. 2297 (U. S., Gr.). 

M. cinnamomifolia Liageloh, Dept. La Paz: San Carlos, near 
Mapiri, alt. 750 m., Buchtien, nos. 1398, 1508 (U. S.). 

M. pESMOCEPHALA Robinson, Contrib. Gray Herb. n. s. Ixiv. 113 
(1922). This species, founded upon Dr. Rusby’s no. 1740 and thus 
far known only from the original material, is represented by Dr. 
Buchtien’s no. 1550 from San Carlos near Mapiri, in the tropical 
region at an altitude of 750 m. Dr. Buchtien’s label indicates that 
the plant is a twining shrub reaching a height of 34 m. and growing 
in the woods. This new material corresponds so closely with the 
type that there can be no question that it is conspecific, yet it shows 
some variation. Its leaves instead of being uniformly rounded at 
base are sometimes openly. cordate. They are granular-puberulent 

above and somewhat hirtellous beneath. Re-examination of the type 
material in which the leaves were incorrectly described as glabrous 
on both surfaces discloses at least on some of the younger leaves 

traces of puberulence. Dr. Buchtien’s rediscovery of this species is 

particularly fortunate since it makes it possible to assign to it a 
definite geographical locality. 
Mikania (§ Corymbosae) dictyota, spec. nov., volubilis gracilis ut 

videtur herbacea ubique subglabra; caule Riis torto tetragono vel 

hexagono ca. 2.5 mm. crasso brunneo vel atropurpureo; internodiis 

5-10 cm. longis; foliis ovatis cuspidato-acuminatis profunde cordatis 

utroque 3-8-dentatis (dentibus cuspidatis 0.5-3 mm. altis 4-10 mm. 

basi latis) coriaceis vix discoloribus utrinque valde reticulatis 2.8-5 

cm. longis ee _> cm. latis a basi 5-7-nervatis; petiolis gracilibus 1-3 

is, eis ejusdem j jugi basi ab annulo 

aaa transverse conjunctis; corymbis numerosis parvis ca. 3 em. 

diametro (valde immaturis) leviter convexis plerisque ramulos paten- 
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tes terminantibus; bracteolis ovatis acuminatis 7.5 mm. longis et 4 

m. latis in summo pedicelli orientibus; involucri squamis anguste 
oblongis purpurascenti-viridibus apicem versus puberulis dorso 
glandulari-atomiferis et obscure striatulis ca. 9 mm. longis et 1.7 mm. 
latis; corollis (valde immaturis) ca. 5.5 mm. longis apicem versus 
atomiferis, dentibus limbi linearibus 3 mm. longis tubum et fauces 
superantibus; pappi setis ca. 75; achaeniis valde immaturis.— BoLivia: 
Unduavi, Nor Yungas, in the Andean region, 3200 m. alt., Dr. Otto 
Buchtien, no. 4762 (U. S., Gr.). An attractive species with some 
habital similarity to the Peruvian M. brachyphylla Hieron. and the 
Ecuadorean M. Andrei Robinson but with considerably larger leaves 
and much longer corolla-teeth than either of these. 

M. (§ Corymbosae) Featherstonei, spec. nov., volubilis fruticosa 
inter frutices scandens; caulibus teretibus molliter lignescentibus 
sordido-tomentosis ad 5 mm. vel ultra crassis; internodiis ad 11 cm. 

longis; foliis oppositis petiolatis ovatis acuminatis undulato-sub- 
dentatis vel fere integris basi rotundatis vel profunde cordatis supra 
scaberrimis rugosis (venulis reticulatis depressis) subtus prominenter 
reticulato-venosissimis sordide tomentosis supra basin pinnatim 
6-8-nervatis 10-15 cm. longis 7-9 cm. latis crassiuscule membranaceis; 
petiolis gracilibus tomentosis 3-4 em. longis; eis ejusdem jugi neque 
connatis neque cum linea transversa basi conjunctis; appendicibus 
stipularibus nullis; corymbis axillaribus pedunculatis valde convexis 
vel subglobosis 4-8 cm. diametro tomentellis; capitulis brevissime 
pedicellatis subglomeratis ¢a. 15 mm. altis ca. 9 mm. diametro; 
involucri ca. 10 mm. longi squamis exterioribus oblongis obtusis dorso 
scabratis ca. 3.5 mm. latis herbaceis obscure multinervatis, squamis 

terioribus obovato-oblongis similibus sed glabriusculis solum apicem 
versus paullo scabratis basi callosis; corollis viridi-albis; limbi patentis 
dentibus ca. 2 mm. longis; faucibus vix ullis; tubo cylindrato gracili 
saepe curvato extus paullo scabrato ca. 5.5 mm. longo; antherarum 
columna exserta purpurea; achaeniis 5-angularibus 6 mm. longis 
deorsum decrescentibus paullo scabratis; pappi setis ca. 90 brun- 
nescenti-albidis ca. 6.5 mm. longis——Prru: twining in shrubs of 
stream bank, Pueblo, 3 miles below Ambo, Tomaiquichua, alt. about 
2600 m., Sep. 19, 1922, Macbride & Featherstone, no. 2428 (TYPE, 
Field Mus.; isotype, Gr.). This species, with the coarse, wrinkled 
foliage of M. bullata and M. rugosa, is clearly of the § Corymbosae. 
Its heads are commonly in 3’s but are distinctly pedicelled. It 
appears to have no near relatives in Peru. 
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M. riaccipa Robinson, Contrib. Gray Herb. n. s. Ixiv. 9, 109 
(1922). In some material recently acquired by the United States 
National Herbarium there has been found a second sheet of this 
characteristic species. Its label indicates the following data of col- 
lection. San Carlos near Mapiri, Bolivia, in the tropical region at an 
altitude of 750 m., August, 1907, Dr. Otto Buchtien, no. 1960. It 
is unfortunately very immature, but its correspondence with the 
original material bch Polo-Polo near Coroico, alt. 1100 m., seems to 
be perfect. 

Mica cuaco H. & B. Pl. Aegq. ii. 84, t. 105 (1809). Some 
months ago, in Contrib. Gray Herb. n. s. Ixiv. 10-11 (1922), I recorded 
the occurrence of this South American species on Trinidad from the 
evidence of a poor old specimen without collector’s name and destitute 
of precise data as to locality. Subsequently an excellent specimen 
was received from Prof. Britton which was collected by Mr. W. E. 
Broadway on the Heights of Aripo, Trinidad, Jan. 10-26, 1922 (no. 
9830). This closely matches South American material of M. guaco 
and fully establishes the occurrence of the species on the island of 
Trinidad. 

Mrixania Lanucinosa DC. Prod, v. 201 (1836). To the synonymy 
of this species may be added M. Banisteriae Buchtien, Contrib. Fl. 
Boliv. i. 190 (1910), not DC, 

§ Oorymbosse) oreimeles, spec. nov., fruticosa ad 3 m. al- 
titudine scanden shabtenct post exsiccationem 

costulato praesertim nodos versus brunneo-hirsuto; internodiis usque 
ad 1 dm. longis; foliis oppositis graciliter petiolatis ovatis acuminatis 
utrinque viridibus supra sparse hirtis subtus paullo pallidioribus 

pubescentibus 5-7 cm. longis 3-3.5 cm. latis mebranaceis a basi 

3(—5)-nerviis margine crenatis vel subserratis vel undulatis vel etiam 

integriusculis; petiolo 1.5-2.5 em. longo; corymbo composito denso 

planiusculo 6-13 cm. lato; bracteolis lanceolato-linearibus; ramulis 

corymbi late patentibus; capitulis numerosis ca. 6 mm. altis; involucri 

squamis anguste oblongis apice rotundatis basi subcalloso incrassatis 
dorso viridibus plus minusve pubentibus ca. 4 mm. longis; corollis ut 
videtur albidis vel pallide ochroleucis glabris; tubo proprio ca. 1.5 mm. 

longo gracili; faucibus turbinatis ca. 0.7 mm. altis; dentibus limbi ca. 

1.2 mm. longis lanceolato-deltoideis; achaeniis nigrescentibus ca. 2 

mm. longis deorsum decrescentibus; pappi setis albis ca. 35.— 
Schultzit Robinson, Contrib. Gray Herb. n. ser. Ixiv. 19, 111 (1922) in 
part, that is as to plants of Bang and of Buchtien, but not as to type, 

namely plant of Mandon. Walloughbya scandens “form near var. 
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barbinervia,” Rusby, Mem. Torr. Bot. Club, vi. 58 (1896).—Bottvia: 
Dept. Cochabamba: Espirito Santo, 1891, Bang, no. 1267 (TYPE, 
Gr., N. Y., U. S., Philad., Field Mus., Mo.). Dept. La Paz: Prov. 

Nor Yungas, in thickets, Unduavi, alt. 3300 m., Buchtien, no. 198 

(N. Y.); also in woods at same locality, alt. 3200 m., Buchtien, nos. 
683 (U.S., fragm. Gr.) and 4183 (U. S., Gr.). 

This species, when well developed, is rendered somewhat striking 

by the candelabra-like form of its compound corymb of which the 
lateral branches are conspicuously elongated and widely spreading. 
For technical distinctions between this species and its nearest Bolivian 
relatives see key under M. Schultzii below. 

M. PENNELL Robinson, Contrib. Gray Herb. n. ser. lxi. 19 (1920), 
Ixiv. 43 (1922). When described this characteristic species was 
known to the writer only from material collected by Dr. Pennell in 
the neighborhood of Villavicencio in central Colombia. However, 
the species has again been found among specimens from the herbarium 
of Dr. Otto Buchtien recently purchased by the United States National 
Herbarium. It proves, in fact, to be the plant collected by Dr. 
Buchtien at San Carlos near Mapiri, Bolivia, as his no. 1554, and 
reported in his Contrib. Fl. Boliv. i. 190 (1910) as M. hastata (L.) 
Willd., of which the determination was doubted on geographic grounds 
by the writer, Contrib. Gray Herb. n. ser. Ixiv. 114 (1922). The real 
M. hastata is an essentially West Indian plant, barely reaching north- 
ern Venezuela. It has sessile heads in long regular paniculately dis- 
posed spikes, the involucral scales are oblong and rounded or merely 
mucronate at the tip, and the corollas are funnelformed and white. 
M. Pennellii, on the other hand, has the heads for the most part 
distinctly pedicelled and borne in an irregularly subracemose manner 
on the branchlets of an open thyrse, the involucral scales oblanceolate 
and acute, and the greenish-yellow corollas with slender tube and 
rotate limb. While it is surprising to find a plant of central Colombia 
reappearing in Bolivia, it is to be observed that in this case both occur 
at similar low altitudes on the eastern side of the Andes in the wooded 
tropical region, probably under by no means dissimilar climatic 
conditions. It is also to be remembered that the intervening territory 
on the east of the Andes has been very imperfectly explored and that 
climbing plants are not favorites with collectors in difficult regions. 

. M. (§ Corymposar) Scuutrzm Robinson, Contrib. Gray Herb. 
n. ser. Ixiv. 111 (1922). A re-examination of this species in the light of 
related material lately received makes it clear that two specimens 
covered by the original description are in reality separable as an 
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independent species, which is characterized above as M. oreimeles. 
The segregation of this new species makes it desirable to recast the 
alternatives lettered “1’’ in the author’s key to the Bolivian Mikanias 
of § Corymbosae, 1. c. 105, It is believed that the following characters 
will adequately distinguish the species in question from its closest 
Bolivian relatives. 
l. Involucral scales oblanceolate, acute or acutish, thin, finely 

but distinctly nerved; corolla-teeth broadly deltoid, 
widely spreading or recurved, shorter than the companu- 
date throats se 216 aes ga EN ae 5. M. micrantha. 

‘1. Involucral scales narrowly oblong, rounded at the tip, firmer 
in ure, callous-thickened at base, obscurely if at all 

nerved; corolla-teeth lance-deltoid, suberect; the throat 

turbinate. m. 
m. Leaves ovate-oblong, 9-12 em. long; stems soon sub- 

glabrate; heads 8 mm. high; involucral scales 5 mm. 

long; corolla-teeth about equaling the throat... .... ..26. M. Schulizit. 

m. Leaves ovate, 5-7 cm. long; stems permanently bristly 
with brown articulated spreading hairs; heads 6 mm. 

igh; involucral scales 4 mm. long; corolla-teeth dis- 

tinctly longer than the throat............-.+...-. 26a. M. oreimeles. 

Mikania (§ Racemosae) virgata, spec. nov., herbacea perennis 

erecta stricta virgata 1 m. vel ultra alta infra inflorescentiam glabra; 

caule subtereti multicostulato ad 6 mm. crasso foliosissimo deinde 

basin versus delapsu foliorum denudato; internodiis 1-3.5 cm. longis; 

foliis inferne suboppositis superne disjunctim ternatis vel quaternatis 

late elliptico-obovatis obtusis vel apice rotundatis basi integris et 

angustatis aliter grosse crenato-dentatis plerisque 5-nerviis coriaceis 

utrinque viridibus subeoncoloribus subtus atro-puncticulatis 4-5 em. 

longis 2.5-3.2 em. latis, nervis venisque utrinque paullo prominentibus; 

inflorescentia terminali pyramidata racemose paniculata 1-2.5 dm. 

alta 6-9 em. diametro fulvo-puberula, ramis adscendentibus 3-8 cm. 

longis saepe ramosis; bracteis primariis subfoliaceis petiolatis secunda- 

riis multo reductis lanceolatis; pedicellis puberulis gracilibus 2-6 mm. 

longis apicem versus bracteolatis; involucri squamis oblanceolato- 

oblongis acuminatis 6 mm. longis 2 mm. latis brunneo-flavidis cilio- 

latis dorso glabris inconspicue 3-nervatis; corollis glabris albis, tubo 

proprio gracili cylindrico paullo basi expanso 2 mm. longo, faucibus 

campanulatis 1.6 mm. altis, dentibus limbi deltoideis 1.2 mm. longis; 

achaeniis prismaticis pentagonis 2 mm. longis in faciebus dense 

glanduliferis; pappi setis ca. 38 albis capillaribus barbellatis—BraziL: 

on open hills at Barbacena, State of Minas Geraés, 13 Dec. 1921, 

Prof. & Mrs. E. W. D. Holway, no. 1395 (Gr.. U. S., N. Y.). 

This highly characteristic species has strikingly the habit of some 

of the taller virgate Solidagos. It bears also habital similarity to 
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some of the Kanimias but has strictly 5-angled achenes. It appears 
to be near M. subverticillata Sch. Bip. (known to the writer only from 
Baker’s original description in Mart. FI. Bras. vi. pt. 2, 224), but that 
is said’to be glabrous throughout and to have sessile heads, obtuse 
distinctly smaller involucral scales, and pinnately nerved leaves. 

Brickellia gentianoides, spec. nov., herbacea perennis decumbens 

ubique glaberrima 2.5-3.5 dm. alta; caule tereti 3 mm. crasso; inter- 
nodiis 1-5 em. longis; foliis oppositis oblanceolatis vel (superioribus) 

3-nerviis utrinque viridibus glaberrimis paullo carnosulis levissime 
basi connatis; corymbis trichotomis planis terminalibus; bracteis 
lineari-lanceolatis vel subulatis; capitulis ca. 21-floris 1 cm. altis ca. 
7 mm. diametro pedicellatis; involucri turbinato-campanulati squamis 
ca. 20 anguste lanceolatis peracutis paullo rigidulis 3-4-seriatis 3- 
nerviis glabris obscure eroso-ciliolatis; receptaculo conico nudo; 
corollis 44.5 mm. longis; tubo proprio et faucibus vix distinguendis 
3.7 mm. longis; dentibus limbi 5 ovato-dentoideis 0.7 mm. longis 

antheris apice cum appendice’ anguste deltoidea instructis basi paullo 
sagittatis; achaeniis 2.6 mm. longis glabris subaequaliter 9-10- 
costatis; pappi setis ca. 50 capillaribus flavescenti-albis vix scabratis. 
—Brazit: Rio Grande do Sul, A. Saint-Hilaire (journey of 1816- 
1821), no. 768, Cat. C2, no. 2735 bis (Par., phot. Gr.). 

On account of its evenly 9-10-ribbed achenes it becomes necessary 
to place this plant in the genus Brickellia rather than in Eupatorium. 
Its slightly sagittate anthers are anomalous (though not unpre- 
cendented) in either of these genera. The species would fall within 
the definition of Brickellia § Bulbostylis (see Robinson, Mem. Gray 
Herb. i. 24) but does not fit well into any of the hitherto recognized 
subsections. ; 

BRICKELLIA KELLERMANII Greenman, Field Columb. Mus. Bot. 
Ser. ii. 265 (1907); Robinson, Mem. Gray Herb. i. 54, f. 32 (1917). 
A specimen collected in Guatemala by Friedrichsthal about the middle 
of the last century and cited without specific name by Hemsley, 
Biol. Cent.-Am. Bot. ii. 107 (1881) under no. 35, has been lent to the 
writer from the Royal Gardens at Kew for study and identification. 
It corresponds admirably with a photograph of the rare and little 
known B. Kellermanii except that the heads instead of being sub- 
sessile, as in the original plant (which may be called forma typica) 
are borne on slender pedicels. Rather wide variation in the length 
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of the pedicels is frequent in the genus and at least until other more 
convincing differences are found this plant of Friedrichsthal may be 
provisionally placed as 

B. KELLERMANH, forma podocephala, forma nov., formae typicae 

simillima differt capitulis graciliter pedicellatis; pedicellis 3-10(—20) 
mm. longis erectis vel adscendentibus.—GuatTEMaLa: Friedrichsthal 
(K., phot. and fragm. Gr. 

II. STUDIES IN THE BORAGINACEAE. 

By I. M. JoHnston 

1. RESTORATION OF THE GENUS HACKELIA. 

As currently taken the genus Lappula is composed of two sharply 
differentiated groups. It is here proposed that the perennial and 
biennial species with pyramidal gynobase be segregated to form the 
genus Hackelia, while the annual species with subulate gynobase be 
left to constitute the genus Lappula. The very important characters 
which separate these very distinct genera may be realized by a study 
of the following contrast. 

Lapputa. Annual; inflorescence abundantly bracteate; pedicels 
erect; gynobase subulate, 5-10 times as tall as broad, about equaling 
the nutlets; style g the nutlets; nutlets narrowly attached all 

along the well Piieveloped medial ventral keel. 
Hacxeuta. Biennial or perennial; inflorescence naked or rarely 

sparsely bracteate; pedicels recurved or deflexed in fruit; gynobase 

pyramidal, less tall than broad; style definitely surpassed by nutlets; 

nutlets attached by a large oblique submedial ovate or deltoid areola; 

ventral keel extending over only upper half of nutlet. 
As usually taken Lappula has been an unnatural aggregate formed 

of two groups whose structures are so different that it seems improb- 

able that the groups are immediately related. The species which 

Ihave refered to Hackelia do not find their g the 

species of true Lappula, but rather among the species in section 

Coloboma of Eritrichium. Indeed so close and unmistakable are the 

relations between Hackelia and Eritrichium that with much justi- 

fication the two genera might be merged. On the other hand Hackelia 

has been referred to Lappula only because the species in both genera 

have glochidiate bristles on the dorsal rim of the nutlets, and despite 

the fact that the species of the two groups differ markedly in habit 

and in a number of fundamental characters. As both Lappula and 
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Hackelia have in all probability evolved from the Cynoglosseae where 
glochidiate bristles are common as carpel appendages, it must be 
evident that the presence of barbed appendages is only of general 
phylogenetic significance and not a safe criterion upon which to 
judge immediate relationships. 

Hackelia and Lappula differ in the manner by which the nutlets 
are attached to the gynobase. Among the borages this correctly 
has been considered of fundamental importance. In the characters 
of gynobase and nutlets Hackelia is almost exactly matched by de- 
velopments in Eritrichium § Coloboma, for many species of that 
section approximate upon a reduced scale the characteristic habit of 
Hackelia, while furthermore some species, such as E. strictum Decne., 
E. pectinatum (Pall.) A-DC., ete., have the toothing on the dorsal 
margining of the nutlet tipped by subulate barbed prolongations. 

Although approaching one another closely Hackelia and Eritri- 
chium seem readily distinguished by habit, the former being rank- 
growing green biennials or perennials with broad thin leaves and stems 
2-10 dm. high, whereas Eritrichium contains low, canescent or silvery, 
strongly rooted, caespitose plants with small firm leaves and stems 
1-20 cm. high. The dorsal margining of the nutlets in Hackelia is 
usually broken up into flattened subulate glochidiate appendages, 
but in Eritrichium the margin is entire or merely dentate and usually 
without glochids. The only invariably diagnostic character by which 
the two genera can be separated is that found in the direction of the 
fruiting pedicels; in Hackelia the pedicels are recurved or reflexed in 
fruit whereas in Eritrichium they are always erect or nearly so. 
Hackelia centers in western North America and has outlying species 
in the Andes and Himalayas, and in central Europe, eastern United 
States, and Mexico. Eritrichium centers in Asia, but has an arctic 
series of species occurring at high latitudes or altitudes in Europe 
and North America. 

genus, there were eight of Ledebour’s species, all true Lappulas, 
referred to it ina footnote. The characteristic areola and attachment 
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of Echi afew pages further on. Hackelia 
deflexa wae . Opiz, being the first species given under Hackelia and 

the only one treated with any detail, it is taken as constituting the 

type of the genus as here redefined. The species referable to Hackelia 
are as follows:— 

HACKELIA DEFLEXA (Wahl.) Opiz in Bercht. Fl. Bohm. ii, pt. 2, 
147 (1839). Myosotis deflera Wahl. Vet. Acad. Handl. Stockholm, 
xxxi. 113, t. 4 (1810). Echinospermum deflerum Lehm. Asperif. i. 
120 (1818). Rochelia deflexa R. & S. Syst. iv. 109 (1819). Cyno- 
glossum deflexum Roth, Enum. i. 589 (1827). Lappula deflexa 
Greene, Pittonia ii. 182 (1891). Echinospermum deflecum, var. 
americanum Gray, Proc. Am. Acad. xvii. 224 (1882). Lappula 
deflexa, var. americana Greene, |. c. 183. L. americana Rydb. Bull. 
Torr. Cl. xxiv. 294 (1897). 
/ H. virginiana (L.), comb. nov. Myosotis virginiana L. Sp. Pl. 
131 (1753). Echinospermum virginicum Lehm. Asperif. i. 117 (1818). 
Rochelia virginiana R. & S. Syst. iv. 108 (1819). Lappula virginiana 
Greene, Pittonia ii. 182 (1891). Cynoglossum Morisont A.DC. 
Prodr. x. 155 (1846) 
“ H. pinetorum (Greene), comb. nov. Echinospermum. pinetorum 

Greene in Gray, Proc. Am. Acad. xvii. 224 (1882). Lappula pine- 

torum Greene, Pittonia ii. 182 (1891). L. pustulata Macbr. Contr. 

Gray Herb. xlviii. 39 (1916). L. heliocarpa Brand in Fedde, Repert. 

xviii. 310 (1922). 
H. Roylei (Wall.), comb. nov. Cynoglossum Roylet Wall. in Don, 

Gen. Syst. iv. 356 (1838). C.laxum Don,1.c. Lappulalaxa Macbr. 

Proc. Am. Acad. li. 543 (1916). C. uncinatum Royle, ace. to Benth. 

in Royle, Ill. 305 (1839). C. glochidiatum Wall. ace. to Benth. in 

Royle, 1. ¢. 306. Echinospermum glochidiatum A.DC. Prodr. x. 136 

(1846). Paracaryum glochidiatum Benth. in Hook FI. Brit. Ind. iv. 

161 (1883). L. glochidiata Brand in Fedde, Repert. xiv. 146 (1915). 

H. macrophylla (Brand), comb. nov. Lappula macrophylla Brand 

in Fedde, Repert. xiv. 147 (1915). Cynoglossum uncinatum, var. 

laxiflora Benth. in Royle, Ill. 305 (1839). Echinospermum glochidi- 

atum, var. laxiflorum A.DC. Prodr. x. 136 (1846).—From their de- 

oe this and the next species seem scarcely distinct from the 

one. 
ar ae (Brand), comb. nov. Lappula Dielsii Brand in Fedde, 

Repert. xiv. 147 (1915). 
H. revoluta (R. & P.), comb. nov. Cynoglossum revolutum R. & 

P. Fl. Peruv. ii. 6 (1799). Lappula revoluta Brand in Fedde, Repert. 
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xiv. 148 (1915). C. ovatifolium Griesb. Gétting. Abhandl. xxiv. 271 
(1879). L. revoluta, f. ovatifolia Brand, l. c. C. parviflorum Krause, 
Engler Bot. Jahrb. xxxvii. 634 (1906). C. Fiebrigit. Krause, 1. c. 
L. revoluta, f. Fiebrigii Brand, 1. c. C. andicolum Krause, |. c. 635. 

H. costaricensis (Brand), comb. nov. La pula costaricensis 
Brand in Fedde, Repert. xviii. 310 (1922). L. guatemalensis Brand, 
Is G81. 

H. mexicana (Schl. & Cham.), comb. nov. Cynoglossum mexi- 
canum Schl. & Cham. Linnaea v. 114 (1830). Echinospermum 
mexicanum Hemsl. Biol. Cent.-Am. Bot. ii. 377 (1882). Lappula 
mexicanum Greene, Pittonia ii. 182 (1891).—This.and the preceding 
are closely related to H. revoluta and perhaps are not specifically 
distinct. 

’ ~ H. leptophylla (Rydb.), comb. nov. Lappula leptophylla Rydb. 
Mem. N. Y. Bot. Gard. i. 329 (1900). (?) L. scaberrima Piper, Bull. 
Torr. Cl. xxix. 545 (1902). (?) L. angustata Rydb. Bull. Torr. Cl. 
xxxi. 636 (1904). L. Besseyi Rydb. |. ce. 636. (?) L. grisea Woot. & 
Standl. Contr. U. S. Nat. Herb. xvi. 164 (1913). L. floribunda of Piper (Bull. Torr. Cl. xxix. 537. 1902.) and other recent authors. 
/ H. hispida (Gray), comb. nov. Echinospermum diffusum, var. 
hispidum Gray, Proc. Am. Acad. xvii. 225 (1882). E. hispidum 
Gray, l. c. xx. 259 (1884). _L. hispida Greene, Pittonia ii. 182 (1891). “H. ciliata (Dougl.), comb. nov. Cynoglossum ciliatum Dougl. in Lehm. Pug. ii. 24 (1830). Echinospermum ciliatum Gray, Proc. Am. we xvii. 225 (1882). Lappula ciliata Greene, Pittonia ii. 182 

“H. setosa (Piper), comb. nov. Lappula setosa Piper, Bull. Torr. Cl. xxix. 544 (1902). 
~ Hi. cinerea (Piper), comb. nov. Lappula cinerea Piper, Bull. Torr. Cl. xxix. 544 (1902). 
« H. ursina (Greene), comb. nov. Echinospermum ursinum Greene in Gray, Proc. Am. Acad. xvii, 224 (1882). Lappula ursina Greene, Pittonia ii. 182 (1891). 
YH. uta (Woot. & Standl.), comb. nov. Lappula hirsuta Woot. & Standl. Contr. U. S. Nat. Herb. xvi. 164 (1913). 
/H. gracilenta (Eastw.), comb. nov. Lappula gracilenta Eastw. Bull. Torr. Cl. xxix. 523 (1902). 

v AH. floribunda (Lehm.), comb. nov. Echinospermum floribundum Lehm. Pug. ii. 24 (1830). Lappula floribunda Greene, Pittonia ii. 182 (1891). Rochelia patens Nutt. Jour. Acad. Philad. vii. 44 (1834). E. subdecumbens Parry, Proc. Davenport Acad. i. 148 (1876). L. 
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subdecumbens Nels., Manual Rocky Mt. Bot. 412 (1909). (?) L. 
leucantha Greene, Leaflets i. 152 (1905). L. Jessicae McGreg. Bull. 
Torr. Cl. xxxvii. 262 (1910). L. diffusa of Piper and other recent 
authors.—The plant referred here has always been associated with 
Lehmann’s Echinospermum diffusum despite the fact that it is per- 
fectly portrayed in Hooker’s, Fl. Bor. Am. ii. 84, t. 164 (1838), plate 
of E. floribundum, a plate apparently drawn from an isotype if not 
the actual type of that latter species. It is to be particularly noted 
that the plant, the Lappula diffusa of recent authors, which I refer 
to Lehmann’s Echinospermum floribundum agrees with the pictured 
plant in perennial duration and in size of corolla, developments not 
present in H. leptophylla, the plant usually referred to Lehmann’s 
species. In spite of the note by Nelson and Macbride, Bot. Gaz. 
Ixi. 42 (1916), the account given by Parry, I. c., and the isotype pre- 
served in the Gray Herbarium both clearly show that Gray, Proc. 

Am. Acad. xvii. 225 (1882), and Piper, Bull. Torr. Cl. xxix. 539 (1902), 
were correct in refering Echinospermum subdecumbens to the present 

species. The use of Parry’s name in the Rocky Mountain Manual 
is incorrect! The plant is definitely blue-flowered, as the lack of 
mention of color in Parry’s observations would suggest. 

H. Eastwoodae, nom. nov. Lappula micrantha Eastw. Bull. Torr. 

Cl. xxx. 497 (1903); not H. micrantha (Ledeb.) Opiz.—Related to 
H. floribunda, but differing in small flowers and in having a few 
glochidiate prickles on the back of the nutlets. Perhaps only the 
Californian variety of that species. 
~“H. bella (Macbr.), comb. nov. Lappula bella Macbr. Contr. 
Gray Herb. xlviii. 39 (1916). (?) L. Rattanii Brand in Fedde, Repert. 

xviii. 311 (1922).—Differing from the closely related H. velutina in 

possessing white corollas, and in having the back of the nutlets 
unarmed. 

H: nervosa (Kell.), comb. nov. Echinospermum nervosum Kell. 
Proc. Calif. Acad. ii. 146, f. 42 (1862). Lappula nervosa Greene, 
Pittonia ii. 182 (1891). 

H. velutina (Piper), comb. nov. Lappula velutina Piper, Bull. 
Torr. Cl. xxix. 546 (1902) .—Perhaps only a ao variety of the last. 
The Hackelias of the Yosemite Reg 
they vary as to pubescence and have small eapteis with short tubes: 

2 H. californica (Gray), comb. nov. Echinospermum californicum 
‘Gray, Proc. Am. Acad. xvii. 225 (1882). Lappula californica Piper, 

Bull. Torr. Cl. xxix. 546 (1902). 
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VH. arida (Piper), comb. nov. Lappula arida Piper, Bull. Torr. Cl. 
xxviii. 44 (1901). L. Cottoni Piper, |. c. xxix. 549 (1902). 
/H. arida, var. Cusickii (Piper), comb. nov. Lappula Cusickii 
Piper, Bull. Torr. Cl. xxix. 542 (1902). L. arida, var. Cusickii Nels. 
& Macbr. Bot. Gaz. Ixi. 41 (1916). LZ. sazxatilis Piper, 1. ¢. 541. 
H. diffusa (Lehm.), comb. nov. Echinospermum diffusum Lehm. 

Pug. ii. 23 (1830). Lappula diffusa Greene, Pittonia ii. 182 (1891). 
L. Hendersoni Piper, Bull. Torr. Cl. xxix. 539 (1902). (?) L. trachy- 
phylla Piper, 1. c. 540. L. subdecumbens of Nels. Man. Rocky Mt. 
Bot. 412 (1909), as to description only—The plant concerned here 
agrees with Lehmann’s description in height of growth, pubescence, 
size and color of flowers, and in the arming of the nutlets. It fits 
the description far better than the other plant, here called H. flori- 
bunda, which has borne Lehmann’s specific name in the past. In 
fact the present plant diverges from Lehmann’s description only by 
having usually acutish rather than obtusish cauline leaves. 

» H. diffusa var. caerulescens (Rydb.), comb. nov. Lappula 
caerulescens Rydb. Mem. N. Y. Bot. Gard. i. 328 (1900). L. sub- 
decumbens caerulescens Garrett, Fl. Wasatch Reg. 78 (1911). 

2. THe GeNus ANTIPHYTUM. 

In the literature concerned with the Boraginaceae the species of 
Antiphytum have been repeatedly confused with the species now 
referred to Plagiobothrys, Cryptantha, and allied genera, despite the 
fact that the former genus appears to belong not to the Eritrichieae, 
but rather to the Lithospermeae. This confusion has resulted from 
the attention being too closely centered upon similarities in nutlets, 
similarities which caused Gray, Proc. Am. Acad. xx. 265 (1885), to 
refer the Mexican species of Antiphytum to Krynitzkia, and which 
gave Macbride, Contr. Gray Herb. xlviii. 41 (1916), his reasons for 
saying that Amblynotopsis, here referred to Antiphytum, is “inter- 
mediate between the genera Allocarya and Plagiobothrys.” The genus 
Antiphytum, however, differs from Plagiobothrys in habit, color of 
flowers, and particularly in the geminate stigmas. The stigmas of 
Antiphytum definitely remove it from the Eritrichieae in which 
Plagiobothrys and its other supposed allies are found. 

The genus Antiphytum was first described in Meisner’s Genera, i. 
280 (1836-43). The original description, about fifty words in length, 
applies well to the genus as it has been taken in the past. In the 
vommentary accompanying his Genera, ii. 188 (1836-43), Meisner 

gives the bibliography of the genus as follows:— 
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“ AnTipHyTUM. DC. Mss. in Moc. ic. fl. vie ined. (4 sp.)—Anchusa 
oppositifolia, H.B.K., nov. gen. 3. p. 91. t. 200. A. cruciata et stoe- 
chadifolia, Cham. in Linidand, p. 438. et - Mexicana, DC. ap. Moc. 
1. c.—Genus jam foliis oppositis (unde nomen) insigne.”’ 

Mocifio’s flora referred to was unpublished until 1874, or over 
thirty years after the appearance of Meisner’s Genera. Antiphytum 
mexicana DC., published in the Prodromus, x. 121, in 1846, is Heli- 

_ otropium caleicola Fernald, Proc. Am. Acad. xliii. 62 (1907). Although 
the only Antiphytum published in Mocifio posthumous work, A. 
mexicana can scarcely be considered as the type of the genus since it 
remained so long unpublished and particularly since having typical 
Heliotropium fruit, it is not at all described in the original generic 
diagnosis. Anchusa oppositifolia HBK. is an Allocarya. This 
species being the first published species mentioned under Antiphytum 
and the only one with a cited illustration, might be considered the 
type of Antiphytum and that name treated as an older synonym of 
Greene’s genus Allocarya, Pittonia i. 12 (1887). Usage, however, 

has restricted the name Antiphytum to the genus including Chamisso’s 
Anchusa cruciata and A. stoechadifolia. This usage is justifiable by 
the workings of the logical process of residues, the other species 
originally placed in Antiphytum having been referred to other genera 
and the name Antiphytum left to that group which had a majority 
representation in the original definition of the genus. It is also to 
be noted that with the exception that they are never herbs, Chamisso’s 
species agree with every item in Meisner’s diagnosis. On the other 
hand Anchusa oppositifolia is never suffrutescent, and does not have 
scorpioid cymes, nor ciliate-papillose faucal protuberances. 

In 1916 Macbride, 1. c., erected the genus Amblynotopsis for the 
Mexican species which I refer to Antiphytum. Although four of the 
five recognized and previously published species had been at one time 

or another referred to Antiphytum no contrast was made between the 

members of the newly proposed genus and the old restricted one. A 

careful study of this relationship now shows that the Mexican plants, 

forming the genus Amblynotopsis, are distinguished from the Brazilian 
ones, forming the true Antiphytum, only by having non-blue corollas 

and alternate upper leaves. These are scarcely generic differences. 
The Mexican Antiphytum heliotromoides besides agreeing with the 

Brazilian A. cruciatum in shrubby habit and loose strigose pubescence 
of similar encrusted hairs, also has opposite leaves. The chief 

difference between the two plants being that in the Mexican plant 
the leaves of the inflorescence are alternate, whereas in the Brazilian 
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species the leaves are opposite throughout the plant. Among the 
Mexican species A. floribundum has all its leaves alternate. Such 
species as A. peninsulare and A. nudicalces have several pairs of 
opposite leaves. Hence within the enlarged Antiphytum there are 
all the stages from an entirely opposite-leaved condition to a com- 
pletely alternate-leaved one. Since leaf-position has various degrees 
of development among the Mexican species and since the difference 
separating the Mexican and Brazilian species is simply a matter of 
slight degree it seems inadvisable to attempt the use of leaf-position 
as a generic character. Flower-color is equally unsatisfactory as a 
genericcharacter. The Brazilian species have bluish flowers. Among 
the Mexican species A. peninsulare has white flowers, whereas the re- 
mainder have yellow ones. If the color of corolla is to be exalted 
to generic importance there will be need of three instead of merely 
two genera. 

The Brazilian species have flat gynobases and nutlets that are 
basally attached by a short stipe-like prolongation. Although most 
Mexican specimens have their nutlets directly attached to a more or 
less pyramidal gynobase by a large oblique submedial ventral scar, 
certain specimens (Palmer 443, 207) here referred to the polymorphous 
A. floribundum have nutlets with basal attachments through a short 
stipe to a flattened gynobase quite like that exhibited in Brazilian 
specimens. A synopsis and bibliography of the genus follows :— 
Antipaytum A.DC. in Meisner, Genera i. 280; ii. 188 (1836-43). 

Thaumatocaryon Baill. Bull. Mens. Soc. Linn. Paris 839 (1890). 
Amblynotopsis Macbr. Contr. Gray Herb. xlviii. 41 (1916). 
Leaves all opposite; es bluish; South Am 
dane’ toed us; leaves 10-35 mm. eonads y rariots epee | pond corolla 

Ifo es SS RSS ee een Palas . A. te letraquetrum. 

dull; corolla vod lo sahat OE PE PCAN Pa aan ne 2. A. cruciatum. 
Leaves eran at least shore corolla yellow or white; 

0 mm 
te only in the me la edie ith definite 

bey l DORN a ee 3. A. heliotropioides. 
Pedicels not elongating, at most 5 mm mm. long; leaves in basal 

rosettes, alternate, or only lowermost opposite 
orolla subrotate, throat broad and open, tube practi- 

dntiesetiad: appendages he ai amens exX- 

strictl. naigrd 3-8 dm. high; basal leaves few, 
re NGblaneelate'“t linear-oblanceolate, a og a 

We eee ee floribundum. 
Stems decumbent, less than 2 dm. tall; basal Hate 

crowded, very narrowly linear, silvery, 
rpg emer tran Ser eras ea RRR = oi 5. A. paniculatum. 
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Corolla en igiabijgae tube cylindrical and well developed; 
aga well ee stamens included an 

Plant with a loosely henaled shrubby caudex; 
leaves not in biseal rosettes, all cauline Hy Sey, nudicalces. 

Plant avn ca mai basal leaves in dense 
rosettes 

rating c calyx 34 Pim, Maa os os. 7. A. caespitosum. 
Corolla abou . broad; style ant surpassing 

nutlets; feitior ‘calyx 2-3 mm. lon DE asa. 9. A. Parryi. 

1. ANTIPHYTUM TETRAQUETRUM (Cham.) A.DC. Prodr. x. 122 
(1846). Anchusa tetraquetra Cham. Linnaea viii. 113 (1833). Thau- 
matocaryon Hilarit Baill. Bull. Mens. Soc. Linn. Paris 839 (1890). 
Antiphytum Bornmiilleri Pilger in Fedde, Repert. iii. 24 (1906). 
cabaret Bornmiillert, var. asperior Pilger 1. c. 25. 

. A. CRUCIATUM (Cham.) A.DC. Prodr. x. 121 (1846). Anchusa 
pane Cham. Linnaea iv. 438 (1829). Anchusa stoechadifolia 
Cham. 1. c.439. Antiphytum staechadifolium A.DC. 1. c. Myosotis 
Berrot Arech. Anal. Mus. Nac. Montevideo, ser. 2, i. 69, f. 5-6 (1911). 

—The lengthy descriptions given by Chamisso do not seem to contain 
any fundamental characters by which his two species can be distin- 

» guished, nor has any subsequent writer pointed out diagnostic char- 
acters. 

3. A. HELIOTROPIOWES A.DC. Prodr. x. 122 (1846). Eritrichium 
rad heliotropioides Torr. Bot. Mex. Bound. 140 (1859). Krynitzkia 

heliotropioides Gray, Proc. Am. Acad. xx. 265 (1885). Cryptantha 

heliotropoides Loes. in Fedde, Repert. xii. 243 (1913). Amblynotopsis 
pany one Macbr. Contr. Gray Herb. xlviii. 41 (1916). 

A FLorIBUNDUM (Torr.) Gray, Proc. Am. Acad. x. 55 (1875). 
pes ae floribundum Torr. Bot. Mex. Bound. 140 (1859). Kry- 

nitzkia floribunda Gray, |. ¢. xx. 265 (1885). Amblynotopsis floribunda 
Macbr. Contr. Gray Herb. xviii 41 (1916). Amblynotopsis duran- 
gensis Macbr. I. c. 42.—As here taken the species is extremely poly- 
morphous and almost certainly capable of division, but at present 

the material is too meager to attempt satisfactory segregation. 

5. A. paniculatum, nom. nov. Lithospermum linifolium Mart. & 
Gal. Bull. Acad. Belg. xi. 338 (1844); not Antiphytum linifolium 
A.DC. (1846). 
¥6. A. peninsulare (Rose), comb. nov. KArynitzkia peninsularis 

Rose, Contr. U. S. Nat. Herb. i. 85 (1890). ee penin- 
sularis Macbr. Contr. Gray Herb. xlviii. 41 (1916). 

- 
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A. caespitosum, sp. nov., mexicanum; caulibus erectis vel valde 
ascendentibus 8-16 cm. altis apicem versus pauce stricteque ramosis; 
foliis dense strigosis argyro-canescentibus 1-2 mm. latis acutiusculis, 
inferioribus anguste linearibus 2-5 cm. longis erectis rosulatis, caulinis 
8-15 mm. longis; racemis paucis unilateralibus manifeste bracteatis 
2-3 cm. longis; calyce 2.5-3 mm. longo 5-partito breve pedicellato; 
corolla flava, limbo 4-5 mm. lato plano, lobis rotundatis imbricatis 

‘ extus pubescentibus, tubo 1.5-2 mm. longo ad apicem cum 5 append- 
iculis gibbosis instructo, staminibus inclusis cum filamentis antheris 
brevioribus; nuculis rugoso-tuberculatis 1.5-2 mm. longis, areolis 
amplis distincte sub medio locatis; gynobasi angusta pyramidali; 
stylo nuculis longiore; stigmatibus geminatis.—Mexico: Cerros near 
San Luis Tultitlanapa, Puebla, Purpus 2606 (type, Gray Herb.). 
Sonnige Kalkhiigel bei Comitan, Chiapas, Seler 3073. Huauclilla, 
Nochixtlan, Oaxaca, Conzatti & Gonzdlez 1222. 

8. A. nudicalces, sp. nov., diffusum; A. caespitosum similans sed 
differt ramis numerosis ramosis e caudice suffruticoso laxe ramoso 
prostrato vel etiam paullo subterraneo orientibus et foliis majoribus 
2-3 mm. latis omnibus caulinis—Mexico: Sosola, alt. 7000 ft., 
Oaxaca, L. C. Smith 393 (rypr, Gray Herb.). Although differing 
from A. caespitosum conspicuously in habit this species is identical 
with it in inflorescence, floral, and fruit characters and may prove 
to be worthy of no more than varietal recognition. 

9. A. Parryt Wats. Proc. Am. Acad. xviii. 122 (1883). Krynitzkia 
Parryt Gray, Proc. Am. Acad. xx. 265 (1885). Amblynotopsis Parryi 
Macbr. Contr. Gray Herb. xlviii. 41 (1916).—Mexico: En route from 
San Luis Potosi to San Antonio, Texas, Parry (type). Sosola, Oaxaca, 
L. C. Smith 394. Without locality, Coulter 1050 in part. The type 
is in advanced maturity and entirely lacks flowers. It is associated 
with the small-flowered Oaxacan plant only because of the remarkable 
similarity in the size and developments of all other parts. 

3. NOVELTIES AND NEW CoMBINATIONS IN THE GENUS CRYPTANTHA. 

Cryptantha Abramsii, sp. nov., annua basem versus simplex 
supra sparse ascendenter ramosa 15-30 em. alta strigosa; foliis linear- 
ibus vel lineari-filiformibus 1-3 cm. longis 1-1.5 mm. latis sessilibus 
acutiusculis basem versus hispidis, infimis oppositis; spicis solitariis 
vel geminatis 2.5-10 em. longis conspicue bracteatis, bracteis linear- 
ibus vel lanceolatis; corolla evidenti 1.5-2 mm. lata; calycibus 
maturitate 3-4 mm. longis remotis non biseriatis strictis vel ascend- 
entibus, lobis lanceolatis breviter hispidis calyce 14-14 brevioribus 

2 
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abaxillaribus crassissimis et hispidissimis; nuculis 14 lanceolatis 
laevibus nitidis basi truncatis compressis 2-2.2 mm. longis, sulcis 
clausis basem versus furcatis; stylo alto 14-4 nuculis breviori; 
gynobasi subulata.—Ca.trorn1a: San Pedro Hills near Malaga Cove, 
Los Angeles Co., March 14, 1903, Abrams 3139 (typE, Gray Herb.; 
IsoTYPE, Univ. Calif. Herb.). Allied to Cryptantha leiocarpa (F. & 
M.) Greene, but differing from that species in its short style, erect 
habit, and fewer nutlets. It suggests the large-flowered forms of 
C. Clevelandi Greene, and possibly may be only a bracteate form of 
the latter species. Further material is a great desideratum. 
Cryptantha Brandegei, sp. nov., annua diffusa decumbens; 

caulibus gracilibus 14 dm. longis strigosis pustulatis vel levibus; 
foliis oblongo-lanceolatis vel linearibus obtusis 6-15 mm. longis 
2-3(—4) mm. latis basem versus sparse hispidis concoloribus; spicis 
solitariis vel rare geminatis aliquid sparse bracteatis vetustis 4-8 em. 

hispidissimis; corolla parva minus quam 1 mm. lata; nuculis 1-4 
laevibus 1.5-2 mm. lanceolatis nitidis basi truncatis, sulcis clausis 
basem versus furcatis; stylo alto nuculis 3-} breviori; gynobasi 
subulata.—CaLIForRNIA: Santa Rosa Island, June 1888, 7. S. Brande- 
gee (TYPE, Gray Herb.; tsorype, Univ. Calif. Herb.). This is an ally 
of Cryptantha leiocarpa (F. & M.) Greene, from which it differs in 
its southern island occurence, greater range in nutlet-number, and 
particularly in its shorter style. It suggests phases of the poly- 
morphous C. Clevelandi Greene, but is readily told from that species 

by its bracteate inflorescence and slightly longer style. Cryptantha 
Brandegezi is to be distinguished from C. Abramsii by its smaller corolla 

and diffuse spreading habit. 
Cryptantha albida (HBK.), comb. nov. Myosotis albida HBK. 

Nov. Gen. et Sp. iii. 91 (Aug. 1818). Lithospermum ramosum Lehm. 
Asperif. ii. 328 (Nov. or Dec. 1818). Eritrichium ramosum A.DC. 
Prodr. x. 132 (1846). Krynitzkia ramosa Gray, Proc. Am. Acad. xx. 

274 (1885). Cryptanthe ramosa Greene, Pittonia i. 115 (1887). 

Eritrichium hispidum Buckley, Proc. Acad. Philad. 1861, 462 (1861). 
(?) Krynitzkia mexicana Brandg. Zoe v. 182 (1904).—Information 

kindly supplied me by Dr. J. H. Barnhart of the New York Botanical 
Garden has given the reason for reviving the long neglected Myosotis 

albida HBK. This name was published in the ninth part of the 

Nova Genera which, according to Dr. Barnhart, appeared probably 
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late in August 1818 since it was noted under the date of October 3, 

1818 in the Bibliographie de la France, a work in which the ap- 
pearance of books was usually announced about six weeks after their 
actual publication. The first part of Lehmann’s Asperifoliae appeared 
before the ninth part of the Nova Genera and its priority was recog- 
nized by Kunth, Flora i. 601 (1818) and Nov. Gen. et Sp. iii. 451 (1820). 
When the first part of the Asperifoliae was reviewed in Flora, i. 501, 
under the date October 30, 1818, it was accompanied by the statement 
“Der zweyte Theil ist unter der Presse” which would seem to indicate 
that the second part of Lehmann’s work did not appear for at least 
two months after the ninth part of the Nova Genera. The second 
part of the Asperifoliae may have appeared in November or December 
but at present there seems no way of telling whether it actually did 
appear before the end of 1818, the year given on the title page. 

Cryptantha falcata (Hieron.), comb. nov. Eritrichium falcatum 
Hieron. Bol. Acad. Cérdoba iv. pt. 1, 64 (1882). 

Cryptantha patagonica (Speg.), comb. nov. Amsinckia patagonica 
Speg. Anal. Soc. Cient. Argent. liii. 137 (1902). 
Cryptantha Spegazzinii, nom. nov. Amsinckia angustifolia, var. 

microcarpa Speg. Anal. Soc. Cient. Argent. liii. 136 (1902).—The 
nutlets described by Spegazzini are evidently not those of an Am- 
sinckia. I am associating with this name a specimen from near 
General Roco, Rio Negro, Fischer 131, although the plant has the 
corolla and calyx subequal and not “corollae... calyce duplo 
longioris.” 
Cryptantha granulosa (R. & P.), comb. nov. Myosotis granulosa 

R. & P. Fl. Peruv. ii. 5 (1799). 
Cryptantha corymbosa (R.& P.), comb. nov. Myosotis corymbosa 

R. & P. Fl. Peruv. ii. 5 (1799). 

of the genus Cryptantha. The nutlets found in Eremocarya and 
Piptocalyx are indistinguishable from those of Cryptantha, being of 
similar shape, possessing similar markings, and having a very similar 
groove. The gynobase also is much the same in all three genera. 
In fact, Eremocarya and Piptocalyx seem merely well marked species 
£ Cryptanth lare quently referred to Cryptantha where their 

8 pecies can be disposed of as follows:-— 
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Cryptantha § Piptocalyx. Piptocaljzx Torr. in Wats. Bot. King 
Exped. 240 (1871); not Oliver (1870). Krynitzkia Subsect. Pipto- 
calyx Gray, Proc. Am. Acad. xx. 275 (1885). Krynitzkia Sect. 
Piptocalyx Greene, Bull. Calif. Acad. i. 206 (1885). Greeneocharis 
Girke’ & Harms in E. & P. Nat. Pflanzenf., Gesamtreg. 462 (1899). 
Wheelerella Grant, Bull. So. Calif. Acad. v. 28 (1906).—This section 
of Cryptantha is characterized by its peculiar circumscissile calyx 
which is tubular to above the middle and has its lobes practically 
unribbed. A short distance below the sinuses the calyx-tube suddenly 
changes, at the line of dehiscence, from firm siliceous-hyaline to 
herbaceous. In the characters of its calyx the plants much resemble 
certain species of Plagiobothrys. Among the suggested generic char- 
acters of Piptocalyx, Greene especially stressed its possession of 
persistent pedicels although that development is present in such 
Cryptanthas as C. albida, C. racemosa, C. holoptera, and C. pterocarya. 
The character most emphasized by Greene, however, was the dichot- 

omy of Piptocalyx. Unfortunately this character also fails since un- 
mistakable and very similar dichotomy occurs in such species as 
Cryptantha recurvata and C. micromeres. The only distinctive char- 
acter possessed by Piptocalyx is its circumscissile calyx. This de- 

velopment, however, is both present and absent in the closely related 

genus Plagiobothrys and there seems no particular reason why in the 
present case the character.should be considered of generic value. 
The following two species are recognized.., 

C tha circumscissa (H. & A.), comb. nov. Lithospermum 
circumscissum H. & A. Bot. Beech. 370 (1840). Piptocalyx circeum- 
scissus Torr. in Wats. Bot. King. Exped. 240. (1871). Eritrichium 
cireumscissum Gray, Proc. Am. Acad. x. 58 (1874). Krynitzkia 

circumscissa Gray, l.c. xx. 275 (1885). Wheelerella circumscissa 

Grant, Bull. So. Calif. Acad. v. 28 (1906). Greeneocharis circumscissa 
Rydb. Bull. Torr. Cl. xxxvi. 677 (1909). Cryptanthe depressa Nels. 

Bot. Gaz. xxxiv. 29 (1902). 
tha dichotoma (Greene), comb. nov. Krynitzkia dicho- 

toma Greene, Bull. Calif. Acad. i. 206 (1885). Piptocalyx dichotomus 
Greene, Pittonia i. 60 (1887). Wheelerella dichotoma Grant. Bull. 

So. Calif. Acad. v. 28 (1906). Greeneocharis dichotoma Macbr. 
Proc. Am. Acad. li. 546 (1916). G. cireumscissa, var. hispida Macbr. 

1. e-—Macbride’s variety of G. cireumscissa is evidently a reduced 

montane form of C. dichotoma which simulates C. circumscissa in 

gross aspect. It makes it impossible to use robustness as a distin- 
guishing character between C. dichotoma and C. circumscissa, and leaves 

pubescence as the wed differentiating character. 
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According to Greene, Pittonia i. 56 (1887), “Eremocarya is most 
excellently marked in a three-fold way by its racemes” which are 
biserial and very dense, conspicuously bracteate, and repeatedly 
dichotomous. Neither singly nor in combination do these characters 
distinguish Eremocarya from Cryptantha. Almost every species of 
Cryptantha has its flowers somewhat biserial. In Cryptantha Grayi, 
C. albida, C. pusilla, C. maritima, ete., particularly dense biserial 
racemes may be found. Dichotomy is also frequently present in 
Cryptantha and is quite unmistakable in C. albida. Bracteate racemes 
are well developed in C. maritima, C. leiocarpa, C. albida, ete. Also 
emphasized by Greene was the dye-secreting tissue of Eremocarya. 
Following him most recent authors have dignified that development 
by treating it as the crucial generic character. In Plagiobothrys, 
even as limited by Greene, there are species with dye-secreting tissue 
and those without. This example would give precedent for including 
dye-secreting and non-dye-secreting species within the same genus, 
even were there no recognized case of dye-secretion among the indub- 
itable species of Cryptantha. Dye-secretions in the roots are not 
uncommon in Cryptantha and in the Gray Herbarium are found pres- 
ent in specimens of such distinct species as (. Fendleri (Osterhout 
3425, Patterson 112, Baker 780) and C. muricata (Parish 929). During 
1921 I collected on the islands of the Gulf of California a yet un- 
published variety of C. Grayi which has its roots as heavily charged 
with purple dye as do the most characteristic specimens of Eremo- 
carya. In addition to the above characters, which are evidently 
insufficient to justify generic segregation, Greene gave Eremocarya 
as having “a persistent open calyx and an enlarged persistent style.” 
The persistent open calyx of Eremocarya is well matched in C. holop- 
tera and in C. albida, while in what Greene calls an “enlarged persist- 
ent style” Eremocarya is indistinguishable from the several species 
allied to true C. muricata. A careful study of Eremocarya has failed 
to reveal characters other than those unsatisfactory ones enumerated 
by its author and I am consequently forced to the conviction that 
Greene’s genus is unworthy of recognition even as a section. Ac- 
cordingly the following species and variety are referred to Cryptantha 
where they fit naturally into the same group of species as C. Grayi and 
and C. angustifolia. 
Cryptantha micrantha (Torr.), comb. nov. Eritrichium micran- 

thum Torr. Bot. Mex. Bound. 141 (1859). Krynitzkia micrantha 
Gray, Proc. Am. Acad. xx. 275 (1885). Eremocarya micrantha 
Greene, Pittonia i. 59 (1887). Eremocarya muricata Rydb. Bull. 
Torr. Cl. xxxvi. 677 (1909). 
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Cryptantha micrantha, var. lepida (Gray), comb. nov. Eri- 
trichium micranthum, var. lepidum Gray, Synop. Fl. N. A. ii. pt. 1, 
193 (1878). Krynitzkia micrantha, var. lepida Gray, Proc. Am. Acad. 
xx. 275 (1885). Eremocarya lepida Greene, Pittonia i. 59 (1887). 
Eremocarya micrantha, var. lepida Macbr. Proc. Am. Acad. li. 545 
(1916). 

4. A Synopsis AND REDEFINITION OF THE GENUS PLAGIOBOTHRYS. 

In 1835 the name Plagiobothrys was originally used by Fischer and 
Meyer for what then appeared to be a monotypic Chilean genus. 
The first species, P. fulvus, was separated from Eritrichium because 
of the peculiar annular scar on its nutlets. In 1874 Gray, Proc. 
Am. Acad. x. 57, reduced Plagiobothrys to a section under Eritrichiuwm 

and placed in the section besides the original species five others which 
lacked annular scars on the nutlets. Plagiobothrys was reéstablished 
by Gray, Proc. Am. Acad. xx. 281, in 1885 when he amplified it to 
include fourteen species, five of which were placed in a newly erected 
section, and nine of which were put in his section Genuini, a group 
coéxtensive with his Eritrichiwm § Plagiobothrys of 1874. 

Gray, Proc. Am. Acad. xi. 89, founded the genus Echidiocarya in 
1876, and at that time included in it only the anomalous E. arizonica 

(P. Pringlei Greene). The character for the genus was found in the 
long-stiped nutlets. In 1877, Proc. Am. Acad. xii. 163, the genus was 
enlarged so as to include the newly described and obviously related 
E. californica. A third member of the group was added in 1883, 
Proc. Am. Acad. xix. 90, when Gray described P. ursinus and noted 

that, “The comparatively recent discovery of the preceding species 
[P. ursinus] of this section has made it clear that both of them should 
fall into Plagiobothrys, ...” Asa result of the transfer Echidio- 
carya was reduced to its original species and characterized by its 

“conspicuously stipitate” nutlets. In 1887 Greene, Pittonia i. 9 & 
21, argued the artificiality of this latter concept and transferred to 
Plagiobothrys the remaining and type species of Echidiocarya saying 
that it had “every aspect and every character of Plagiobothrys, except 

that there is a stipe between the scar, or point of attachment to the 

gynobase, and the body of the nutlet.” Greene’s disposal of Echidio- 

carya has remained unchallenged. nee 

Anyone who will study Gray’s Echidiocarya arizonica, E. californica, 

and Plagiobothrys ursinus can not help appreciating the close relations 

between those species and the naturalness of Echidiocarya in its 

broadest sense, for the species agree not only in gross aspect, but in 



58 JOHNSTON 

scores of important and unimportant minute details as well. The 

similarity among the three species as regards calyx and corolla. 
None of the species have obvious relations within Plagiobothrys as that 

. genus is currently taken. The three are sharply set off from it by their 
lack of a conspicuous caruncular scar on the nutlets and by their 
bearing the scar on a stipe projected above the ventral keel and not 
in a broad shallow transverse groove below the level of the keel. In 
fact Echidiocarya is not a part of Plagiobothrys, as that genus is usually 
taken, but belongs rather to the group which Greene named Allocarya. 
This latter relation is indicated by the occurence of lower opposite 
leaves in all three species. Significant also is the fact that the habit 
of Echidiocarya is approached by various species of Allocarya, and its 
nutlet-form simulated by the fruit of Allocarya australasica. The 
species of Echidiocarya seem clearly congeneric with those of Allocarya, 
and since Gray’s generic name is about ten years older than that of 
Greene the concept commonly called Allocarya will have . be called 
Echidiocarya if it be actually worthy of generic recogniti 

The genus Sonnea was proposed by Greene, Pittonia i. "29, in 1887. 
It consists of two quite distinct and apparently not immediately 
related elements. The typical section of Sonnea contains the species 
which Gray called Plagiobothrys glomeratus and P. hispidus, and 
placed in the specially formed Plagiobothrys § Hypsoula. This group 
differs from all others of Plagiobothrys in its glomerate inflores- 
-cence, rough hispid pubescence, and supramedial ‘caruncular scar. 
Although the group is a natural one and is fairly well marked, the 
form and structure of its nutlets reveal such unmistakable relations 
with Plagiobothrys that it seems best to consider it a member of that 
genus as most recent authors have been content to do. The 
fragile nature of the caruncle, particularly emphasized by Greene, is 
not positive nor capable of exact definition. It is not worthy of 
particular note and is certainly not of generic value. 

The second section of Sonnea is composed of three species falling 
under what Gray, Proc. Am. Acad. xx. 281, in 1885 indicated as 
Plagiobothrys * Ambigui. These species differ from those in genuine 
Plagiobothrys by having a coarse hispid pubescence and nutlets which 
superficially closely simulate the nutlets of Amsinckia. There is 
little in common between the species of the second section of Sonnea 
and those of the first and typical section, apparently the most im- 
portant agreement being in the coarse hispid pubescence. Greene 
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attributed to the second section a fragile caruncular scar similar to 
that in the typical section, but this attribute I am utterly unable to 

appreciate. The second section has a peculiar and characteristic 
nutlet development. The nutlets have a submedial scar that is borne, 
not at or below the lower end of the ventral keel, but surrounded by 
and wedged in between the pericarpial margins that form the keel 
and consequently appearing at first glance as if borne upon it. The 
striking nutlet difference seems of funamental importance and were 
other important concomitant characters forthcoming I should feel 
that the group merits generic recognition. The problem deserves 
further study and for the present I am following current usage and 
referring the group to Plagiobothrys where it can form a new section 
which may appropriately be called Amsinckiopsis. 

The genus Allocarya was erected by Greene, Pittonia i. 10-12, in 
1887. In proposing the genus Greene argued that its species “agree 
admirably in that best mark of a good and natural genus, the habit” 
and that they possessed “a character very rare in the order, if not 

indeed unique, that of the lower leaves being not only opposite, but 
distinctly connate-perfoliate.” He states further that “ Allocarya is, 

in truth, much more nearly allied to Plagzobothrys than to Krynitzkia 

[Cryptantha]. Its nutlets are in general, not very different, being 

rugose, keeled more or less both dorsally and ventrally, and showing 

distinct lateral angles.’ Since its proposal Allocarya has been uni- 

versally accepted in manuals and floras of western United States. 

The presence of opposite leaves in its species has been taken as the 

crucial character. Piper, Contr. U. S. Nat. Herb. xxii. 79 (1920), 

in his detailed “Study of Allocarya” speaks generally of the genus as 

follows,—‘“'The genus as delimited by Greene has been generally 

accepted as valid. It is best distinguished from allied genera by the 

ventrally keeled nutlets, which are attached basally or suprabasally 

to a low gynobase, and by having the lowermost leaves opposite.” 

Recently Macbride, Contr. Gray Herb. lix. 34 (1919), wrote, apropos 

of the reduction of Allocarya to Lappula, as follows:—* Allocarya is 

most closely related to Plagiobothrys and if Mr. Druce had referred 

his plant to the latter genus some well-taken arguments for his action 

could be presented. These genera also, however, are nicely distinct 

although in nutlet-characters they approach each other closely. The 

attachment of the nutlets of Plagiobothrys is nearly or quite medial 

rather than basal or supra-basal and the leaves are never opposite 

as are the lower ones of Allocarya. The fact that both genera contain 

numerous species none of which fail in any degree to conform to the 
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generic character in each case is the best argument to my mind as 
to the validity of those genera.” Summing up the above paragraph 
it may be said that Allocarya deserves generic recognition because of 
its naturalness, this evidenced by its universal acceptance, and 
because of the constancy and generic value of its habit, the attach- 
ment of its nutlets, and its opposite leaves. 

Allocarya is said to have a characteristic habit, but at least this is 
not evident upon a comparison of species so diverse in appearance 
as A. mollis, A. Scoulert, A. Greenei, A. humistrata, A. californica, 
and A. stricta. Not only do the species present quite different 
habits, but they are closely simulated by species commonly referred 
to Plagiobothrys. For example in gross aspect A. mollis is strikingly 
like southern forms of P. canescens; A. Greenei and A. Scouleri 
suggest P. fulvus and P. nothofulvus, while A. scopulorum and A. 
Cooperi simulate forms of P. californicus. It can be positively said 
that the species of Allocarya do not have a common and distinctive 
aspect, and furthermore that they are not as a group habitally distinct 
from Plagiobothrys. 

The attachment of the nutlet is not distinctive of Allocarya. This 
is at once evident upon a comparison of the fruit of A. Greenei with 
that of P. fulvus, for in these species there is a remarkable agreement 
in size and shape of the nutlets and in the arrangement of keels and 
ridges upon them. Most striking of all is the occurrence in both 
species of similarly placed, very similar excavated scars. A Pata- 
gonian Allocarya described further along in this paper has nutlets 
closely approximating in both form and attachment those of P. 
Torreyi. The nutlets of P. Torreyi are also suggested by those of 
A. mollis. Allocarya does present extremes in fruit developments 
such as the elongate lance-like basally attached nutlets of A. stipitata 
and allies, but these are but culminations of tendencies which inter- 
mediate developments bring very close to the conditions present in 
various species of Plagiobothrys. 

It would seem that the claims of Allocarya for generic recognition 
must rest upon the occurrence of opposite leaves on its species. This 
condition seems to have been at least vaguely realized by the authors 
who have maintained the genus, for in every keyed or descriptive 
account of the group the presence of opposite leaves has been given 
as its crucial character. What has not been realized, however, is that 
opposite leaves are not particularly characteristic of Allocarya, the 
development being quite evident and exactly similar in mature plants 
of Cryptantha rostellata and C. affinis, as well as in the younger stages 
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of most other species of Cryptantha. Furthermore the character is 
well developed and very obvious in P. Pringlei and in most (not all) 
specimens of P. californicus. Allocarya Greenet shows unmistakable 
relationships with P. fulvus and is probably the nearest relative of that 
species, yet because it has opposite lower leaves it is forthwith put in- 
to another genus. This species alone seems a good argument against 
the genus Allocarya. It should also be realized that opposite leaves 
occur in varying abundance in the several species of Allocarya, 
some having all the leaves opposite, others having a less large pro- 
portion or only the lowest pair opposite. In other words there seems 

to be a complete set of intermediate stages which connect up mor- 
phologically the completely opposite-leaved Allocaryas with the 
completely alternate-leaved Plagiobothrys. In the light of the un- 

questionably close relation between Allocarya and Plagiobothrys, 

and the varying proportion of opposite leaves in the species of Allo- 

carya, it is most evident that the use of opposite leaves as a generic 

criterion is arbitrary and that the currently accepted line of cleavage 

between the genera is neither a profound nor a particularly natural 

one. Summing up the present paragraph it can be said that opposite 

leaves are considered a poor diagnostic character in the present in- 

stance because they are present or absent in certain species of Plagi- 

obothrys, and because their absence in Plagiobothrys seems but the 

culmination (or the beginning) of the variable quantitative develop- 

ment of the character in Allocarya. 
Although much stress has been placed on the fact that Allocarya 

has remained unchallanged since its promulgation over thirty years 

ago, the fact is significant only as it shows the lack of study of generic 

relations within the eritrichioid borages. The genus may have had 

wide acceptance, but it has not had repeated critical reconsiderations. 

The last critical study of the generic lines of the group was by Greene. 

Greene’s grasp of the relations and characters of the western American 

eritrichioid borages is undeniable, but unfortunately his subdivisions 

within the borages, as in many other families, represent intergrading 

or scarcely distinct groups which seem better treated as sections or 

subgenera. rae 

Plagiobothrys can not be separated from Allocarya, Echidiocarya, 

and Sonnea by developments possessed by the latter genera, and 

neither can it be distinguished from the enumerated genera by 

peculiar structures of its own. The character usually given as gener- 

ically diagnostic for Plagiobothrys is the occurrence of a “caruncular 

scar” upon its nutlets. However, this character is probably best 
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developed in Sonnea glomerata and S. hispida, and is present although 
weakly developed in Allocarya Scoulert and in the Patagonian Al- 
locarya described in this paper. In A. Greenet the character fails 
completely, for the scar in that species is essentially the same as the 
sear in P. fulvus. Although it can be said that the caruncular scar 
reaches a high development in Plagiobothrys, it can not be said that 
it characterizes the genus or reaches its greatest development there. 

Although not previously pointed out, the species of true Plagio- 
bothrys are fairly well characterized by the position of the scar. In 
Plagiobothrys the nutlet-scar is in a broad shallow transverse groove, 
and distinct from the ventral keel and below the level of it. 
Allocarya and Echidiocarya the scar is usually contiguous with the 
ventral keel and either flush with it or projected from it on a stipe- 
like base. As with most other characters its universality is destroyed 
by Allocarya Greenei, that species which is an Allocarya only in its 

lower leaves. 
Because of the lack of consistently diagnostic characters which 

would separate them, Allocarya, Echidiocarya, and Sonnea are all 
merged with Plagiobothrys. The result is a genus which appears 

to be a very natural one, and one which admits of great precision in 
definition. The amplified Plagiobothrys is at once distinguished from 
its nearest relatives, Cryptantha and Oreocarya, by the lack of a pro- 
nounced longitudinal ventral groove, and the possession instead of a 
well developed ventral keel and a definitely circumscribed small 
sear. The gynobase is a pyramid or low frustum and very much 
shorter than the nutlets, and is not subulate and about equalling the 

nutlets as in Cryptantha and Oreocarya. The nutlets in Plagioboth- 
rys are commonly keeled and usually rugose, whereas in Cryptan- 
tha and Oreocarya they are rarely if ever keeled and the roughenings 
usually tuberculate or muricate. The pubescence in Plagiobothrys is 
mostly appressed and is less stiffly spreading than is the hispid indu- 
ment characteristic of Cryptantha 

In order intelligently to select he specific names which should be 
transferred to Plagiobothrys it has been necessary to go into the intra- 
generic classification. As a result of this study and with the hope 
that it will give the paper a wider usefulness I have included a rough 
key to the accepted species. It is not pretended that the present 
paper supplies a finished study of the specific classification, but 
rather only a hastily prepared conservative synopsis which I hope 
may be preliminary to a future detailed descriptive account. Al- 
though it seems certain that future detailed work would cause the 
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reduction of some of the species here recognized, it is believed that the 
equally certain recognition of species here reduced will keep the total 
number of recognized species about as here given. The chief result 
of a protracted study would be the clarifying of specific lines and the 
naming and classifying of the abundant intraspecific variation. 

During the preparation of this paper I have had Professor 
Piper’s “Study of Allocarya”’ continually at hand, and have given 

his suggested classification a careful study. His treatment is based 
almost entirely upon the shape, sculpturing, and attachment of the 
nutlets; characters upon which he comments as follows:—“ The nutlet 
characters seem remarkably constant, and in mixed gatherings serve 

perfectly to segregate the species. Relying on the constancy of the 
nutlet characters in particular, it is necessary to recognize additional 
species.” The number of recognized species was increased from 

eighteen to seventy-nine. Although Piper’s revision is based upon 
a wealth of material and shows every evidence of a patient and pro- 
longed investigation I find that I am unable to follow it since I differ 
from its author in a fundamental point; 7.e. I believe that the sculptur- 

ing and markings of the nutlets in Allocarya had best be considered 
excessively variable and consequently of minor if of any importance 
in the characterization of species. I am led to believe as I do 

because surprisingly numerous nutlet variations may be discovered 

in very small areas among plants remarkably uniform in aspect and 

in all other characters save those of nutlets. Piper has taken the 

utlets a tant and has practically disregarded all other characters, 

whereas I have felt that a paralleling of several vegetative characters 

were more important than the variation of a single fruiting structure. 

The nutlet variations of Allocarya have been patiently worked out by 

Piper and named as species. These minute, very numerous micro- 

scopic species appear unpractical and seem justifiable only if they 

greatly increase the precision in identification and result in a more 

natural classification. Unfortunately even after considerable famil- 

iarity with his key to the numerous species I find it difficult to name 

plants satisfactorily according to Professor Piper’s treatment, and 

I am compelled to believe that the minute nutlet sculpturings merely 

appear constant because their great arc of variation has been broken 

up and specific names associated with very short segments of variation. 

Though the classification seems carried to an unpractical extreme I 

would be glad to accept it were it clearly natural. Distribution, I 

feel, supplies one of the best tests of the naturalness of a species. By 

the disregard which Piper’s species show for the principles underlying 
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Jordan’s Law, Science n. s. xxii. 547 (1905), I feel forced to consider 
them, in a large part, to be unnatural entities. It is highly significant 
that by largely disregarding nutlet characters and basing species upon 
obvious external characters that a classification can be made which 
does not place closely related species together in the same small area. 
The four species of Allocarya recently published by Brand, Fedde 
Repert. xviii. 312 (1922), should also make one realize that the ac- 
ceptance of species based upon unit nutlet characters will undoubtedly 
lead to the further multiplication of species, for future collecting is 
bound to turn up unnamed developments anda more careful examina- 
tion of Piper’s specimens is certain to reveal unnamed variations. 
This will soon make Allocarya one of those genera that are over- 
divided and hopelessly snarled, and one in which an identification is 
but rarely attempted—then only with a sigh—and never accom- 
plished with either expedition or with confidence. 
Piaciopoturys F. & M. Ind. Sem. Hort. Petrop. ii. 46 (1835). 

Echidiocarya Gray, Proc. Am. Acad. xi. 89 (1876). Sonnea Greene, 
Pittonia i. 22 (1887). silence Greene, Pittonia i. 12 (1887). 
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Plant dye-stained if at all only at base; 

PAIOUT As occ. 657s caw Feces se wre 10. P. canescens. 
pai ee equ ualling or slightly exceeding 

yx; plants very pipe strict or 
pnoleies ti leaves 1.5-2.5 mm. broad; 

Bi ae, se oe es Seta a egeNtee 34, PB, linctorius. 
Transverse dorsal crests of nutlets very low and 
a only by low lineate 

Nutlets rate usually constricted nage at 
apex, the ‘base being rounded or rarely 
eaule constricted, Sik culaced: plant 

a _dye-stai Re Se nr: ettete a: ene P. Torreyt. 

equal constrictions at base a anc nd apex, 
glassy; _— only aouially dye- 

mm. long and nearly as wide; 
“hutlts 23 7 mm. long orescence 
bra pal naam coarse ,few-stemmed. pe A ag pesca 

Calyx bya ~7) mm. long, ut half as 
broad; nutlets 1. 5-2 mm. free: slender, 
byw $itHed DA. i oo ee ee ene 14. P. tenellus. 

Leave ite at least below. 
Nutlets attached to to gynobase by a peer or less well de- 

velo, stipe-like ventral ania § Echidiocarya. 

Stipe-like ame oa t equaling beey oi of: nutlet, frequently : 

Visited It PAINE... es eee 8 aw oe ean ee 15. P. Pringlei. 
Stipe-like base my than half length of body of sage 

never joined into pairs .........-...--ee+e0ee-> . P. californicus. 

sige cttachen directly to gynobase, oy com a oo 

stipe-like ventra! peslougation. § Allocarya 
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Plant perennial. 
Flowers solitary in the axils. 

inear; style greatly surpassing the nutlets. 17. P. Kunthii. 
b epitor: oblance-linear; style shorter or about equalin 

Saco obtusish usually strigose-hispidulous 10- 
—— g; corolla small, 2-3 mm. broad; 
mpact pool 18. P. pygmaeus. 

Laven acute, somewhat elliatestrigose along: mar- 
gins A age below on midrib; corolla 
broa 2 wang Ae branche d pobaniect tane hel ng 19. P. linifolius. 

Flowers in filles es or racemes, frequently 
terminal; leaves st 

Style grea atly surpassing beri utlet, ..20. P. mollis. 
Style hao te —— nutlets or hed ie exceeded 

Pedicels ‘becoming ghee mm. long; mature 
Peeters 

leaves 0 355 m ‘lo ong; stems simple; sia) 
lobes masabine oblong, acutish, 3 mm. lon: 

. P. mexicanus. 
Leaves 4.4-5 mm. long; stems branched above; 
ame narrowly linear, obtusish, 2mm. 

Bet diner RR LG Sones Se aMag cit GR 22. P. pedicellaris. 

ong, adhe: eee fue ie toe in- 
florescence a rather loose el me 
de mm. long, sparsely yea or 

Bade cobs da ps Oth ee eee Sos 23. P. humilis. 
Calin 6-15(-35) mm. long; fruiting calyx 2m 

long, lobes lance-linear; iinreaiease | a 
dense stout —— e, 5-10 mm. long, leafy 
beacbed thirouphotits cies es 24. P. congestus. 

Plant annual. min . 
Spikes Srna Ree Coan maya. Wig A es ce = 25. P. Scouleri. 
Spikes solita 
Dorel rece extending down Senet of nutlet, usually 

well developed. 
Scar of nutlet solid, not — level of ventral — 

nutlets vitreous; Australian............ 
Scar Sad eer & deeply excavated, at eee adh level of 

. Netlens 1-1. 5 mm. long, weakly keeled do: orsally ; 
stems prostrate, much red fruiting 
calyces cro wded a7 

Nutlets 1. 52mm. | , strongly keeled dorsally; 
stems erect or ascending, loosely branched; 

eo fruiting eal cealyces remote. ....... Bape eae 28. P. Greenei. 

nutlet, usually weakly doveit 
Scar of nutlet nearly medial; t dye-stained. 

Sear = Bates at or aear the base; plant not Pa 
P. patagonicus. 
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Ventral keel of nutlet oo in a longitudinal 
er lower fruiting a 
ii m. long, ila spreading or re- 

Nutlets smooth and SDIDY OVO as 66 ss say 30. P. lithocaryus. 
Nutlets roughened, beraont Phil compressed. 

1. P. Chorisianus. 
Ventral keel of nutlet prominent, not in 

groove i of lower fruiting calyces 
less than . long, coarse, stiff, strict or 

oF ascending. 
, Fee 1 

enlarged in fruit; wales sion or a 
ssile td a narrowly conic base, usually 

asymetrical in fruit. 
Plant very stout and fleshy. ................ 32. P. glaber. 
Plant not stout and fleshy. 

ets transversely rugose..........33. P. humistratus. 
Nutlets reticulat ose. 

nches strict or ascending......... 34. P. stipitatus. 
Branches prostrate or widely spreading. 

i bracts few, mainly 
Asie sa aac Oued eet eas 35. P. divergens. 

eahelen sonal stiffish; bracts 
or less t hout i orescence. 36. P. Nelsoni. 

Midrib of galy aloes scarcely indur: 
ickened in fruit; calyx-lobes sy to 

differ s erick Cage from Lye tube in structure 
calyx dicellate, symetrical, 
base Pinkeye 

Pat sparsely oe lacking appressed 
irs. 

Calyx 2.5-4 mm - long, short pedicellate; 
s 

pa co 
naked or with 1 or 2 bracts.......... 39. P. Parishii. 

ia ..40. P. salsus. 
Plant sar pubescence ‘at least in “part “of 

Chive sobs h in fri ‘ 

usually twice cone i) frui 
Nutlets setiouiatel rugose; a0 large. 37. P. plebejus. 
oe 2 areas y rugose; scar me- 

fe Ce hCG as Ree 38. P. trachycarpus. 
Calysclobes ance en to ascending, 1-2 

imes length of nutlets 
Calys wing heey strict; plant stiffly erect, 

rate 
Calyx me gprs ren tending to spread; 

t prostrate to cae but not 
stiff, usually densely pul 

Calyx-lobes 2-3 mm. tong, 2 eas 
length of nutlets 
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Leaves extremely narrow, 1-1.5 
mm. ca inflorescence prac- 
tically naked. 306.5 cc oka 42. P. tenutfolius. 

Leaves peasy linear, 2-5 mm 
a orescence leafy- 

Nutlets not at all rugose or 
PYANWUBte ys. ec ued cit soe, 43. P. nitens. 

N tlets eee or renee or 
oth. . .44. P. orthocarpus. 

Calyx-lobes 1- 2 mm. lone, 1-15 
times length of nutlet 

Leaves fleshy, terete. 45. °p. steeple toa 
Leaves alps flattene 

Vee RAN we. . P. muricatus. 
Nutlets rug 
+ ts ag Gaaners rugose, 

ually low and 
ad; inflorescence usu- 
naked above.....47. P. scopulorum. 

Nutlets dinale rugose, 
ually narrow and 

Plant slels prostrate.. .48. P. Lechleri, 
Plant erect or ascending. 49. P. procumbens, 

1. Piaciopoturys Kine (Wats.) Gray, Proc. Am. Acad. xx. 281 
(1885). LEritrichium Kingii Wats. Bot. King Exped. 243, t. 23 
(1871). Sonnea Kingii Greene, Pittonia i. 23 (1887). Krynitzkia 
Kingit Wats. acc. to Hillman, Agric. Exper. Sta. Nev. Bull. xxiv. 71 
(1894).—Western Nevada and adjacent California. Apparently a 
rare species and known only from the vicinity of southern Washoe 
County, Nevada. It is well marked by its coarse spreading pubes- 
cence, large flowers, and naked geminate or ternate racemes. . 

2. P. Harxnesstt (Greene) Nels. & Macbr. Bot. Gaz. Ixii. 143 
(1916). Sonnea Harknessit Greene, Pittonia i. 23 (1887).—Eastern 
Oregon to Inyo County, California, and eastward to northwestern 
Utah. Much more common than the last and perhaps only a form 
of it. 

3. P. Jonestt Gray, Synop. Fl. ed. 2, ii. pt. 1, 430 (1886). Sonnea 
Jonesii Greene, Pittonia i. 23 (1887).—Eastern border of Southern 
California. Specimens from Inyo County, California, differ from 
the type in their prostrate habit and may represent an unnamed 
variety or species. The nutlets of this species remarkably simulate 
those of Amsinckia tessellata. Because of this Jones, Contr. W. Bot. 
xii. 57 (1908), wrote that “Plagiobothrys Jonesii Gray is an Am- 
sinckia in every thing but the flowers, which are white. It has the 
tessellated pavement-like nutlets of A. tessellata and a little sharper 
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rugae, and illustrates again the very slim foundation on which some 
Borraginaceous genera rest.” These ideas were accepted and re- 
peated by Nelson and Macbride, Bot. Gaz. Ixii. 143 (1916), in the 
following form,—In this connection Jones has called attention to 
the fact that P. Jonesit . . . is an Amsinckia in everything but its 
white flowers. . . . The pubescence of P. Jonesit and the tessellated 
nutlets surely suggest a relationship to A. tessellata, but the white and 
short corollas that are so widely at variance with the long yellow ones 
of Amsinckia are perfectly congeneric with the SoNNEA section of 
Plagiobothrys.” The above quotations show a striking lack of 
acquaintance with the real characters of Plagiobothrys and Amsinckia 
and are examples of hasty generalizations based upon superficialities. 
Plagiobothrys Jonesii and immediate relatives simulate species of 
Amsinckia in the form of nutlets, but are clearly not directly related 
in that genus, for like other.species of Plagiobothrys they have un- 
divided cotyledons and short appendaged corollas. 

4. P. nisprpus Gray, Proc. Am. Acad. xx. 286 (1885). Sonnea 

hispida Greene, Pittonia i. 22 (1887).—Eastern Oregon southward 

through northeastern California and extreme western Nevada to the 
region about Mono Lake. 

4a. P. hispidus, var. foliaceus (Greene), comb. nov. Sonnea 

foliacea Greene, Pittonia i. 222 (1888). P. foliaceus Nels. & Macbr. 

Bot. Gaz. Ixii. 143 (1916).—Known only from Washoe Mts., Nevada. 

Nelson and Macbride speak of the “ dorsal depressions of the nutlets”’ 

as being “ particularly unique” for this plant, but I find that exactly 

similar developments are frequent in P. hispidus, var. genuinus and 

in P. glomeratus. The nutlets of the var. folvaceus are 2-2.5 mm. 

long, instead of 1.5-2 mm. long as in the var. genuinus, and appear 

to be elongated so that the scar appears decidedly above the middle 

rather than near the middle of the nutlet. The dorsal surface of the 

nutlets in the var. foliaceus lack the coarse papillae or irregular short 
1 t ghenings cl teristic of the var. genuinus, instead show- 

ing @ maximum development of the granulations which in the case 

of the var. genuinus are crowded by the larger rugosities nearly to 

extinction. Greene’s species is not given specific recognition because 

it is only known from the type collection. It is possible that the 

plant is a hybrid between P. hispidus and P. glomeratus. 

5. P. cLomerATus Gray, Proc. Am. Acad. xx. 286 (1885). Sonnea 

glomerata Greene, Pittonia i. 22 (1887 ).—Western Nevada, rare. 

Characterized by its large rather smooth nutlets. 
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6. P. nornorutvus Gray, Proc. Am. Acad. xx. 285 (1885). Eri- 
trichium nothofuloum Gray, |. c. xvii. 227 (1882).—Frequent over the 
length of California and locally reaching to the Columbia River 
Valley. 

7. P. arizonicus (Gray) Greene in Gray, Proc. Am. Acad. xx. 284 
(1885). Eritrichium canescens, var. arizonicus Gray, |. ¢. xvil. 227 

(1882).—Western New Mexico to Southern California. The species 
grows in arid situations, and in California is primarily a plant of the 
desert from which it occasionally extends through the low passes to 
the dryest of the transmontane valleys. The species is quite variable 
as to nutlets, and in calyx and habit makes a close approach to, if it 

does not actually intergrade with P. canescens. 

8. P. fulvus (H. & A.), comb. nov. Myosotis fulva H. & A. Bot. 
Beech. 38 1880). Eritrichium fuloum A.DC. Prodr. x. 132 (1846). 

M. alba Colla, Mem. Acad. Torino xxxviii. 128, t. 42 (1835). P. 
rufescens F. & M. Ind. Sem. Hort. Petrop. ii. 46 (1835 or early 1836). 
E. asperum Phil. Anal. Univ. Chile xliii. 516 (1873). E. laxiflorwm 
Phil. |. ¢. xe. 527 (1895). P. rufescens, var. laxiflorus Reiche, Anal. 
Univ. Chile exxi. 812 (1908). EH. Rengifoanum Phil. 1. c. xe. 529 

(1895). P. rufescens, var. Renjifoanus Reiche, |. tion Chile. 

8a. P. fulvus, var. campestris (Greene), comb. nov. P. cam- 
pestris Greene, Pittonia ii. 282 (1892). P. eR var. campestris 
Jeps. Fl. W. Midd. Calif. 446 (1901). P. californicus Greene, Pit- 
tonia ii. 231 (1892); not Greene (1887).—California from San Luis 
Obispo County and the upper San Joaquin Valley northward through 

the Sacramento Valley to southern Oregon. Through a misunder- 
standing Gray, Proc. Am. Acad. xx. 282 (1885), cited a specimen of 
P. rufescens as from “near Los Angeles.”” The Nevin collection 
upon which this record was based actually came from “n. Sacramento 
o.” The Oregon collections may represent a distinct variety, their 

nutlets being dark in color and nearly lacking the transverse dorsal 
rugae. The Californian plants do not differ in fruit from the Chilian 
ones, and it is only because the southern plants seem more slender 
than the northern material that the latter is put into a distinct variety. 

9. P. cATALINENSIS (Gray) Macbr. Proc. Am. Acad. li. 546 (1916). 
P. arizonicus, var. catalinensis Gray, Synop. Fl. ed. 2, ii. pt. 1, 431 
(1886) .—Endemic on Santa Uatalis tlotd: California. This 
species is intermediate in its characters between P. canescens and 

P. arizonicus, having the few nutlets and dye-stained herbage of the 
latter, and the spreading non-circumscissile calyx of the former. As 

dye is frequently developed in indubitable P. canescens (cf. Heller 
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7758 from Mohave, Calif.), and specimens of the var. apertus fre- 
quently have imperfectly circumscissile calyces, the claims of P. 
arizonicus and P. catalinensis to specific rank are clouded ones, the two 
species being maintained only for convenience pending further study. 

10. P. canescens Benth. Pl. Hartw. 326 (1849). Eritrichium 

canescens Gray, Proc. Am. Acad. x. 57 (1874). P. microcarpa 

Greene, Pittonia i. 21 (1887). P. canescens, var. apertus Greene, 

]. c-—Ranging the length of California. The typical phase of this 
species is the small, 1.5-2 dm. high, erect-growing plant which is 
most common in the Sacramento Valley. The var. apertus is best 
restricted to the large prostrate or subprostrate plant, usually with 
stellately spreading calyx-lobes, which is most common in the upper 
San Joaquin Valley. There are numerous other unnamed variations. 

. P. rinctorius (R. & P.) Gray, Proc. Am. Acad. xx. 283 (1885). 
Lithospermum tinctorium R. & P. Fl. Peruv. ii. 4, t. 114 (1799). 

Eritrichium tinctorium A.DC. Prodr. x. 132 (1846). L. myosotoides 

Lehm. Asperif. ii. 319 (1818). L. tingens R. & S. Syst. iv. 44 (1819). 
E. verrucosum Phil. Linnaea xxix. 17 (1857).—Central Chile. 

12. P. Torrey Gray, Proc. Am. Acad. xx. 284 (1885). Eritrichiwm 

Torreyi Gray, l. c. x. 58 (1875). Cryptanthe Torrey Rydb. Mem. N. Y. 
Bot. Gard. i. 331 (1900).—California; apparently confined to vicinity 
of Yosemite Valley. 

12a. P. Torreyi, var. diffusus, var. nov., laxus prostratus; caulibus 

ad basin florigeris; floribus numerosis; calyce fructifero 3-4 mm. 

longo 3-4.5 mm. lato; bracteis grandis conspicuissimis.—CaLt- 
FORNIA: Sierra Valley, Lemmon. Donner Lake, Heller 6986 (TYPE, 

Gray Herb.). Sunnyside, Lake Tahoe Region, Eastwood 1067. 

About Tallac, July 1904, M. S. Baker. Echo Camp on Lincoln 

Highway, Heller 12,158. Yosemite, 1878, Lemmon. Upper San 

Joaquin, Madera Co., 1895, Congdon. Okenden, Pine Ridge, Fresno 

Co., Hall & Chandler 273. Volcano Cr., Tulare Co., Hall & Babcock 

5317. This is the most common and widely distributed phase of 

-P. Torreyi. It was mentioned by Gray when he described the species, 

but was not named by him. The type of P. Torreyi is evidently 

Torrey 338 and that is the slender erect-growing plant with few leaves 

and bracts which is frequently collected in the region about Yosemite 

Valley. The typical phase of P. Torreyi and the var. diffusus are 

quite dissimilar in aspect, differing as they do in direction of growth, 

leafiness, amount of branching, and size of bracts. Young forms of 

var. diffusus might be confused with typical Torrey, but may be 

usually distinguished by having the lower floral bracts three or more 

times as long as the calyx. 
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12b. P. Torreyi, var. perplexans, var. nov., erectus gracilior 

altior apicem versus laxe ramosus; bracteis inconspicuis paucis; 

nuculis ovatis basin versus paulo constrictis; habitu P. tenelli 

sed caulibus colorantibus.—CaLirorn1a: Greenhorn Pass, alt. 4—-5000 

ft., Purpus 5542 (type, Univ. Calif.).. Greenhorn Range, Kern Co., 

ol 5000 ft., Hall & Babcock 5041. This variety has a characteristic 

habit, but it is primarily distinguished by its nutlets which, while 

most like those of P. Torreyi, have weakly constricted bases and so 

suggest the nutlets of P. tenellus. The new variety can be looked 

upon as a connecting link between P. tenellus and P. Torreyz, but 

due to its combining of characters it suggests a hybrid and so, pending 

further information, I am leaving the status of its possible parents 
unchanged. 

13. P. suasTensis Greene in Gray, Proc. Am. Acad. xx. 284 (1885). 

—California from the lower San Joaquin Valley northward to southern 
gon;not common. A very near relative of P. tenellus and perhaps 

only a rankly growing strain of it, but usually to be recognized by 
its large fruiting calyces and nutlets, erect simple few-flowered stems, 
and soft pubescence. It superficially suggests P. canescens but may 
be readily told by its very different nutlets. 

14. P. reneLLus (Nutt.) Gray, Proc. Am. Acad. xx. 283 (1885). 
Myposotis tenella Nutt. in Hook. Kew Jour. Bot. iii. 295 (1851), nom. 
subnudum. Eritrichium tenellum Gray, |. c. x. 57 (1875). P. echa- 
natus Greene, Pittonia ili. 262 (1898). P. asper Greene, |. c. P. 
humifusa Jones, Contr. W. Bot. xiii. 7 (1910).—British Columbia to 
northern Utah ‘and Nevada, and southward through the coastal 
drainage of California to northern Lower California. This is the most 

widely ranging and most variable of the species of true Plagiobothrys. 
Greene has named a number of forms, but these do not seem striking 

or constant enough to warrant their recognition. Plagiobothrys asper 
is a conspicuously hispid phase, which is not geographically correlated 
and intergrades so gradually and completely with the normal villous 
forms that its recognition even as a forma seems unpractical. Plagi- 
obothrys humifusus is a compact form of P. asper. 

14a. P. tenellus, var. parvulus (Greene), comb. nov. P. parvulus 
Greene, Pittonia iii. 261 (1898).—California; along the South Coast 
Ranges from San Francisco Bay Region to San Luis Obispo County. 
This is the prevailing form of the species in the area of its occurrence, 
and from its geographic correlation perhaps deserves minor recog- 
nition. It differs from other forms of the species by having its 

nutlets 1-1.5 mm. long and its fruiting calyces 2 mm. long or less. 
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In the typical form of the species the nutlets are 1.5-2 mm. long 
and the calyces measure 2-3 mm. in lengt 

14b. P. tenellus, var. colorans, comb. nov. P. colorans Greene 

Pittonia iii. 262 (1898).—Known only from extreme northern Cali- 
fornia. A poorly understood plant which appears to be only a dye- 
stained form of P. tenellus. 

15. P. Prinerter Greene, Pittonia i. 21 (1887). Echidiocarya 
arizonica Gray, Proc. Am. Acad. xi. 89 (1875).—Southern Arizona 

and adjacent Sonora. 
16. P. catrrornicus (Gray) Greene, Bull. Calif. Acad. ii. 407 

(1887). Echidiocarya californica Gray, Proc. Am. Acad. xii. 164 
(1877). P. Cooperi Gray, |. c. xx. 285 (1885).—Southern California 
and northern Lower California. Differing from the last only in the 
length of the stipe-like base of the nutlet. There are the following 
well marked varieties. 
Corolla 4-7 mm. pubescence fine, appressed, usually 

Som BURY oN wt ke iA bier wae cee gees var. genuinus. 

Corolla 1-3 mm. ro oad; pubescence usually spreading. 
Leaves cs EY linear, 2-2.5 mm. broad; pubescence fine, 

MOOS. 55 Ae bac x Oak kee wa ee a Ce ee var. gracilis. 

Leaves Ghianoeniate, 3-5 mm. broad; pubescence coarse, 
vescent. 

Racemes dense, hidden among the leaves . . Var. ursinus. 
Racemes elongated, projected from among the leaves" 

ae alk pais e oe kee nee eee ee var. fulvescens. 

16a. P. californicus, var. genuinus, var. nov.—CaLiFrorniA: Near 

San Gabriel, Brewer 147. Near Upland, Johnston 1839. San 

Bernardino, Parry 213. Corona, Johnston 1876. Las Flores, 

Abrams 3276. La Jolla, Clements 110. San Diego, Spencer 126; 

Brandegee 1637. Lower CALirorNia: Tia Juana Valley, April 1882, 

Pringle. San Rafael Valley, April 1885, Orcutt. The above cited 

suite of selected specimens covers the range of genuinus. It is the 

common form on the grassy hillsides on the coastal drainage of 

Southern California. The stems are long, lax, and strigose-canescent. 

It has conspicuous corollas, large fruiting calyces, and broad ob- 

lanceolate leaves. 
16b. P. californicus, var. gracilis, var. nov., hispidulosus minuti- 

florus; caulibus cane ay foliis lanceolato-linearibus acutis 

sparsis; sepalis angustis.—CALIFORNIA: La Jolla, Clements 111. 

San Diego, Brandegee 1658 (tyPE, Gray Herb.); Orcutt 1014, in part. 

Lower CauirorniA: Cedros Island, Palmer 711. Without locality 

Parry. A very well marked variety which apparently grows with 

var. genuinus and seems much less common. It is perhaps specifically 

distinct. 
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l6c. P. californicus, var. ursinus (Gray), comb. nov. Echidio- 
carya ursina Gray, Proc. Am. Acad. xix. 90. (1883). P. ursinus Gray, 
]. ce. xx. 285 (1885).—Catirornia: San Bernardino Mts., Parish 927 
(tyPE); Munz 5725. San Jacinto Mts., Spencer 1656; Munz & Johnston 

6416. Lower Cauirornia: Without locality. Orcutt 908. A variety 
inhabiting warm montane valleys and differing from the following only 
in its congested inflorescence. 

P. californicus, var. fulvescens, var. nov., hispidus minuti- 
florus; caulibus elongatis prostratis; foliis oblanceolatis; inflorescentia 
elongata remotiflora a foliis non obscurata.—CALIFORNIA: Santa 
Barbara, 1888, 7. S. Brandegee (rypE, Gray Herb.). Witch Creek, 
Alderson 7625. Lower Cattrornia: Hansen’s Ranch, April 1885, 
Orcutt. 

17. P. Kunthii (Walp.), comb. nov. Anchusa Kunthii Walp. 
Nov. Act. Nat. Cur. xix. suppl. 1, 372 (1843). Allocarya linifolia, 
var. Kunthii Macbr. Proc. Am. Acad. li. 545 (1916). Antiphytum 
Walpersii A.DC. Prodr. x. 122 (1846). Eritrichium Walpersii Wedd. 
Chlor. And. ii. 90 (1859).—I associate with this name two Bolivian 
collections (Mandon 382, 383) in the herbarium of the New York 
Botanical Garden. The flowers are solitary in the axils and the 
corollas have very elongate tubes and conspicuous (ca. 4 mm. broad) 
limbs. The style surpasses the mature nutlets by nearly 2 mm. 
The pedicels are very slender becoming nearly 5mm. long. Walpers’s 
description is extremely short and vague, the Mandon collections 
being associated with it only because they come from Lake Titicaca, 
the type region of Anchusa Kunthii, and because they alone among the 
available Peruvian and Bolivian material agree with the “floribus 
solitariis, axillaribus” of the original diagnosis. 

18. P. pygmaeus (HBK.), comb. nov. Anchusa pygmaca HBK. 
Nov. Gen. et Sp. iii. 92 (1818). Eritrichium pygmaeum Wedd. Chlor. 
And. ii. 89 (1859). Lithospermum alpinum R. & S. Syst. iv. 742 
(1819).—Ecuador. 

19. P. linifolius (Lehm.), comb. nov. Anchusa linifolia Lehm. 
Asperif. i, 215 (1818). Antiphytum linifolium A.DC. Prodr. x. 121 
(1846). LEritrichium linifolium Wedd. Chlor. And. ii. 89 (1859). 
Krynitzkia linifolia Gray, Proc. Am. Acad. xx. 266 (1885). Allocarya 
linifolia Macbr. Proc. Am. Acad. li. 545 (1916). Anchusa oppositi- 
folia HBK. Nov. Gen et Sp. iii. 91, t. 200 (1818).—Ecuador. 

20. P. mollis (Gray), comb. nov. Eritrichium molle Gray, Proc. 
Am. Acad. xix. 89 (1883). Allocarya mols Greene, Pittonia i. 20 
(1887).—California, along the northern Sierras, and in adjacent 
Nevada and Oregon. 
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20a. P. mollis var. vestita (Greene), comb. nov. Allocarya 

vestita Greene, Erythea iti. 125 (1895). A. mollis, var. vestita Jepson, 

Fl. Midd. W. Calif. 442 (1901).—Middle California; rare. o 

only from Marin and Tulare counties. It is apparently a geographical 
variety differing from the typical form of the species in its darker 
and more loosely reticulate-rugose nutlets. 

21. P. mexicanus (Macbr.),comb.nov. Allocarya mexicana Macbr. 
Contr. Gray Herb. lix. 34 (1919).—Mexico. Known only from the 

type collection made in the state of Mexico. 
22. P. pedicellaris (Phil.), comb. nov. Eritrichium pedicellare 

Phil. Anal. Univ. Chile xe. 549 (1895). Allocarya pedicellaris Reiche, 
Anal. Univ. Chile exxi. 809 (1907).—Chile. Known to me only by 
wait ay 

P. humilis (R. & P.), comb. nov. Myosotis humilis R. & P. 
Fl. gers ii. 5 (1799). Eritrichium humile A.DC. Prodr. x. 133 
(1846). Allocarya humilis Greene, Pittonia i. 17 (1887). Amsinckia 

humifusa Walp. Nov. Act. Nat. Cur. xix. suppl. 1,371 (1843). Ben- 
thamia humifusa Druce, Rep. Bot. Exch. Cl. Brit. Isl. iv. 298 (1916). 

E. Germaini Phil. Anal. Univ. Chile xc. 550 (1895). Allocarya Ger- 
maint Reiche, Anal. Univ. Chile exxi. 809 (1907).—Peru and Bolivia. 

Apparently also in Chile, Philippi’s species being doubtfully associ- 

ated with the Peruvian one 2 

24. P. congestus (Wedd.), comb. nov. Eritrichium humile, var. 

congestum Wedd. Chlor. And. ii. 88 (1859).—Peru and Bolivia, ap- 

parently at high altitudes. 
25. P. Scouleri (H. & A.), comb. nov. Myosotis Scoulert H. & A. 

Bot. Beech. 370 (1840), nom. subnudum. Eritrichium Scoulert 

A.DC. Prodr. x. 130 (1846). Krynitzkia Scoulerit Gray, Proc. Am. 

Acad. xx. 267 (1885). Allocarya Scouleri Greene, Pittonia i. 18 (1887). 

E. sessiliflorum A.DC. 1. ¢. 133. A. sessilifolia Greene, l.c. 17. A. 

hirta Greene, |. c. 161 (1888). A. Scouleri, var. hirta Nels & Macbr. 

Bot. Gaz. Ixi. 36 (1916). A. calycosa Piper, Contr. U. S. Nat. Herb. 

xxii. 101 (1920). A. figurata Piper, 1.c.101. A. dichotoma Brand in 

Fedde, Repert. xviii. 313 (1922).—Oregon to southern British Colum- 

bia, and apparently also in central Chile. 

26. P. australasicus (A.DC.), comb. nov. Eritrichium  austra- 

lasieum A.DC. Prodr. x. 134 (1846). Allocarya australasica Greene, 

Erythea iii. 57 (1895).—Australia. This is the only extra-American 

species of the genus. 
vt ee SF Piperi, nom. nov. Allocarya microcar pa Piper, Contr. U.S. 

Nat. Herb. xxii. 91 (1920); not P. microcarpus Greene (1887).— 
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Known only from Mariposa County, California. Superficially nearly 
indistinguishable from P. scopulorum, but in fruit-characters clearly 
allied with P. Greenez. 

28. P. Greenei (Gray), comb. nov. Echinospermum Greenei Gray, 
Proc. Am. Acad. xii. 163 (1877). Allocarya Greenei Greene, Bot. San 

Francisco 259 (1894). A. Echinoglochin Greene, Pittonia i. 15 (1887). 
A. Austinae Greene, Pittonia i. 18 (1887). A. hystricula Piper, 
Contr. U. S. Nat. Herb. xxii. 87 (1920). A. acanthocarpa Piper, |. c. 
87. A. oligochaeta Piper, |. c. 88. A. echinacea Piper, |. c. 88. A. 
cristata Piper, l.c. 89. A. Eastwoodae Piper, |. c. 89. A. glyptocarpa 
Piper, I. c. 90. A. spiculifera Piper, 1. c. 90. A. anaglyptica Piper, 
l.c. 90. A. papillata Piper, 1.c.91. A. distantiflora Piper, |. c. 91.— 
Occuring over the length of California. Very conspicuously variable 
in the sculpturing and arming of the nutlets, even in a single locality, 
and apparently showing no tendency to break up into definite geo- 
graphic variants. Some of the conspicuous extremes might well be 
treated as formae. Allocarya glyptocarpa probably is specifically 
distinct differing from the great mass of P. Greenei in its large corollas 
and elongate nutlets. 

. P. patagonicus, sp. nov., annuus tinctus; caulibus prostratis 
diffuse ramosis ca. 1 dm. longis sparse breveque villosis; foliis ovato- 
oblongis vel oblongis 13-15 mm. longis 3-5 mm. latis, infimis oppositis ; 
racemis elongatis maturitate remote florentibus cum bracteis foliaceis; 
floribus albis ca. 2.5 mm. longis; corollae tubo calyce longiori cylin- 
drato, lobis ascendentibus; calyce strigoso-hispido ad basin partito 
ad anthesin ca. 2 mm. longo fructifero aperto 3-4 mm. longo; nuculis 
4 late ovatis ca. 1.5 mm. longis dorso congeste humileque rugosis 
ventrale carinatis in media parte ad gynobasin humilem adfixis.— 
ARGENTINA: Patagonia, 50° 3’ Lat., 1882, Moreno & Tonini 530 (TYPE, 
N. Y. Bot. Gard.). San Carlos de Bariloche, 800 m. alt., Buchtien 118 
(U. S.). In gross aspect much resembling P. Torreyi, var. diffusus, 
and in most parts suggesting a true Plagiobothrys rather than a species 
of Allocarya which it must be because of its opposite lower leaves. Itis 
probably the “ Plagiobothrys decumbens” of Macloskie, Fl. Patag. 
679 (1905), and perhaps also the “Cryptanthe globulifera” of Skotts- 
berg, Svenska Vet. Akad. Handl. lvi. no. 5, 290 (1916). 

. P. lithocaryus (Greene), comb. nov. Krynitzkia lithocarya 
Greene in Gray, Proc. Am. Acad. xx. 265 (1885). Allocarya lithocarya 
Greene, Pittonia i. 12 (1887).—California, along the North Coast 
Ranges. Rare. 
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31. P. Chorisianus (Cham.), comb. nov. Myosotis Chorisiana 

Cham. Linnaea iv. 444 (1829). FEritrichium Chorisianum A.DC. 
Prodr. x. 130 (1846). Krynitzkia Chorisiana Gray, Proc. Am. Acad. 
xx. 267 (1885). Allocarya Chorisiana Greene, Pittonia, i. 13 (1887). 
E. connatifolium Kell. Proc. Calif. Acad. ii. 163, f. 51 (1862). A. 
Hickmani Greene, Pittonia i. 13 (1887). A. myriantha Greene, 
Erythea iii. 125 (1895). A. Jonesii Brand in Fedde, Repert. xviii. 313 
(1922).—California, from San Francisco to Santa Barbara counties. 

32. P. glaber (Gray), comb. nov. Lithospermum glabrum Gray, 
Proce. Am. Acad. xvii. 227 (1882). Allocarya glabra Macbr. Proc. 
Am. Acad. li. 543 (1916). A. salina Jepson, Fl. W. Midd. Calif. 
442 (1901).—Middle California, and doubtfully also Arizona. Mrs. 
Brandegee, Zoe v. 94 (1901), doubts the Arizonian origin of the type 
of L. glabrum. No undoubted material is at hand from Arizona, 
and Professor J. J. Thornber of the University of Arizona writes me 
that he has neither collected such a plant in Arizona nor knows of 
anyone else having done so. It is possible that the following four 
species had best be treated as varieties of the present one. 

. P. humistratus (Greene), comb. nov. Allocarya humistrata 

Greene, Pittonia i. 16 (1887). A. scripta Greene, |. c. 142. A. limicola 
Piper, Contr. U. S. Nat. Herb. xxii. 97 (1920). A. sagillata Piper, 
1. e.—Middle California. 

34. P. stipitatus (Greene), comb. nov. Allocarya stipitata Greene, 
Pittonia i. 19 (1887)——Lappula stipitata Druce, Rep. Bot. Exch. 
Cl. Brit. Isl. v. 38 (1918). A. stipitata, subsp. minnie Piper, 
Contr. U. S. Nat. Herb. xxii. 94 (1920). A. ambigens Piper, l. c. 96. 
—Middle California. There are two conspicuous extremes in 
flower-size. 

35. P. divergens (Piper), comb. nov. Allocarya divergens Piper, 

Contr. U. S. Nat. Herb. xxii. 92 (1920). A. charazata Piper, |. c. 96.— 

California, from Tulare County to San Diego County. 

36. P. Nelsonii (Greene), comb. nov. Allocarya Nelsonii Greene, 

Erythea iii. 48 (1895). A. leptoclada Greene, Pittonia iii. 109 (1896). 
A. oricola Piper, Contr. U. S. Nat. Herb. xxii. 92 (1920). A. asperula 

Piper, l. c. 93. A. Wilcowii Piper, 1.c. 93. A. setulosa Piper, |. c. 93. 

A, Leibergit Piper, l. c.95. A. tuberculata Piper, l.c. 95. A. fragilis 

Brand in Fedde, Repert. xviii. 312 (1922).—Eastern Oregon and 

northern Nevada and northwestward to Montana and adjacent 

Saskatchewan. 
37. P. plebejus (Cham.), comb. nov. Lithospermum plebeyum 

Cham. Linnaea iv. 446 (1829). Eritrichium plebeium A. DC. Prodr. 
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x. 133 (1846). Krynitzkia plebeia Gray, Proc. Am. Acad. xx. 266 
. Allocarya plebeia Greene, Pittonia i. 16 (1887).—Alaska. 

38. trachycarpus (Gray), comb. nov. Krynitzkia_trachy- 
carpa poe Proc. Am. Acad. xx. 266 (1885). Allocarya trachycarpa 
Greene, Pittonia i. 14 (1887). Myosotis californica F. & M. Ind. Sem. 
Hort. Petrop. ii. 42 (1835). LEritrichium californicewm A.DC Prodr. 
x. 130 (1846). K. californica Gray,|l.c. A. californica Greene, |. c. 
20; not P. californicus Greene (1887). A. diffusa Greene, I. c. 14. 

A. interrasilis Piper, Contr. U. S. Nat. Herb. xxii. 108 (1920). A. 
commixta Brand in Fedde, Repert. xviii. 312 (1922).—Coast Ranges 
of middle California. The type of K. trachycarpa, Brewer 1007 
from Sonoma County, is a good match for authentic specimens of 
M. californica, and appears to represent the very slender plant with 
long lax leafy stems and linear spreading calyx-lobes which seems to 
replace P. scopulorum in the region along the middle Coast Ranges of 
California. As I have taken it P. trachycarpus may consist of two 
things, the southern plants seeming to be less diffuse and to have 
shorter calyx-lobes. 

9. P. Parishii, nom. nov. Eritrichium Coopert Gray, Proc. 
Am. Acad. xix. 89 (1883). Krynitzkia Cooperi Gray, |.c. xx. 267 
(1885). Allocarya Cooperit Greene, Pittonia i. 19 (1887); not P. 
Coopert Gray (1885).—Mohave Desert of California. 

40. P. salsus (Brandg.), comb. nov. Allocarya salsa Brandg. Bot. 
Gaz. xxvii. 452 (1899). A. jacunda Piper, Bull. Torr. Cl. xxix. 643 
(1902). A. Cusickii, var. a. ees & Macbr. Bot. Gaz. Ixi. 36 
(1916).—Nevada and eastern Oreg 

41. P. strictus (Greene), betta nov. Allocarya stricta Greene, 
Pittonia ii. 231 (1892).—Northern California, perhaps best restricted 
to the Calistoga plant. 

42. P. tenuifolius (Gray), comb. nov. Krynitzkia tenuifolia 
Gray, Proc. Am. Acad. xx. 267 (1885). Eritrichium tenuifolium 
Phil. Anal. Univ. Chile xlii. 518 (1873), nom. nudum, & xe. 546 (1895). 
Allocarya tenuifolia Greene, Erythea iii. 57 (1895). E. humile, var. 
capitatum Clos in Gay, Fl. Chile iv. 471 (1849). E. tenuifoliwm, var. 
longipes Phil. |. c. xlii. 518 (1873). A. tenuifolia, var. longipes Reiche, 
Anal. Univ. Chile exxi. 806 (1907).—Chile. 
43. P. nitens (Greene), comb. nov. Allocarya nitens Greene, 

Pittonia iii. 108 (1896).—Nevada — Utah, apparently rare. Per- 
haps only a phase of the next 

44. P. orthocarpus 1Goctiine): bial nov. Allocarya orthocarpa 
Greene, Pittonia iv. 235 (1901). —Washington and Nevada, eastward 
to Utah and Colorado. A rare and poorly understood species. 
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45. P. mesembryanthemoides (Speg.), comb. nov. Eritrichium 
mesembryanthemoides Speg. Anal. Soc. Cientf. Argent. liii. 136 (1902). 
—Patagonia. 

46. P. muricatus (R. & P.), comb. nov. Lithospermum muricatum 

R. & P. Fl. Peruv. ii. 4 (1799). FEritrichium muricatum A.DC. 
Prodr. x. 132 (1846). Allocarya muricata Reiche, Anal. Univ. Chile 

exxi. 810 (1907).—Chile. This plant may be a Cryptantha, although 
Philippi’s note, Anal. Univ. Chile xc. 540 (1895), makes it seem im- 
probable. It is possible that the species should be amplified to 
include the concepts here called P. procumbens and P. scopulorum. 

47. P. scopulorum (Greene), comb. nov. Allocarya scopulorum 

Greene, Pittonia i. 16 (1887). Eritrichium californicum, var. sub- 

glochidiatum Gray in Wats. Bot. Calif. i. 526 (1876). Krynitzkia 
californica, var. subglochidiata Gray, Proc. Am. Acad. xx. 266 (1885). 
A, subglochidiata Piper, Contr. U. S. Nat. Herb. xi. 485 (1906). 
A. hispidula Greene, l.c. 17. A. Cusickit Greene, |.c. 17. A. penicil- 
lata Greene, 1.c. 18. A.-tenera Greene, l. c. iii. 109 (1896). A.cognata 

Greene, |. c. iv. 235 (1901). A. bracteata Howell, Fl. N. W. Amer. 
481 (1901). A. cryocarpa Piper, Contr. U. S. Nat. Herb. xxii. 98 
(1920). A. gracilis Piper, l.c. 98. A. laxa Piper, |.c.98. A. pra- 
tensis Piper, l.c. 99. A. cermna Piper, l.c. 100. A. ramosa Piper, 
l.c. 100. A. vallata Piper, l.c.101. A. undulata Piper, |l.c.104. A. 
minuta Piper, l.c. 104. A. scalpta Piper, l.c. 104. A. reticulata 
Piper, ].c. 105. A. areolata Piper, |. c. 105. A. wnornata Piper, |. c. 
106. A. media Piper, l.c. 107. A. divaricata Piper, |.c.107. A. in- 
sculpta Piper, 1.c.109. A. dispar Piper, |. c. 109. A. granuluta Piper, 
l. c. 109. A. conjuncta Piper, |.c. 109. A. corrugata Piper, |. c. 110. 
A. scalpocarpa Piper, |. c. 111.—Western United States and adjacent 
Canada. This is the most common and widely distributed Allocarya, 

and that which has mostly borne the name A. californica. It varies 
considerably in the marking and sculpturing of the nutlets, and to a 
less extent in habit as well. A careful study will probably cause the 
recognition of a number of forms here submerged. There is a large- 
flowered plant on Vancouver Island (e.g. Macoun 56, 680), and a 
stiffish strict one of western Oregon (e.g. Sheldon 10,577) which may 
be distinct. Some plants from the Argentine, for the present referred 
to P. procumbens, seem indistinguishable from certain of the North 
American specimens. 

. P. Lechleri, nom. nov. Eritrichium albiflorum Griseb. Ab- 
andl. Ges. Wiss. Gott. vi. 131 (1854); not Myosotis albiflora B. & S. 
in Hook. f. Fl. Antarct. ii. 329 (1847).—Patagonia and Fuego. This 
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is the plant which has been variously identified as Eritrichium albi- 
florum (Grisebach, |. ¢.), E. diffusum (Dusén, Svenska Exped. Magell. 
iii. 132 (1900)), and Allocarya procumbens (Skottsberg, Svenska Vet. 
Akad. Handl. lvi. 289 (1916)). It was a specimen of this species, 
incorrectly identified as Myosotis albiflora, that gave Greene, Erythea 
ili. 57 (1895), his reasons for proposing the combination, Allocarya al- 
biflora. Regarding the identity of Myosotis albiflora B. & S. see the 
lengthy note by Skottsberg, |. c. 290-291, t. 23, f. Sa—d. 

49. P. procumBEns (Colla) Gray, Proc. Am. Acad. xx. 283 (1885), 
Myosotis procumbens Colla, Mem. Acad. Torino xxxviii. 130 (1834). 

Eritrichium procumbens A.DC. Prodr. x. 133 (1846). Allocarya 
procumbens Greene, Pittonia i. 17 (1887). EE. tenuicaule Phil. Linnaea 
xxix. 18 (1857). A. tenuicaulis Macbr. Proc. Am. Acad. li. 544 
(1916). E. uliginosum Phil. Anal. Univ. Chile xliii. 519 (1873). 
A. uliginosa Greene, l.c. 14. E. calandrinioides Phil. Anal. Univ. 
Chile xe. 541. (1895). E. oppositifolium Phil. |. c. 542. A. oppositi- 
folia Reiche, Anal. Univ. Chile exxi. 807 (1907). E. polycaule Phil. 
loc. 542. E. delicatulum Phil. 1. c. 544. E. flavicans Phil. 1. c. 544. 
E. pulchellum Phil. 1. c. 545. E. cinereuwm Phil.].¢. 545. A. cinerea 
Reiche, 1. c. 808. E. limonium Phil. |. c. 546. E. graminifolium Phil. 
l.c, 547. E. illapelinum Phil. |. c. 548. E. bracteatum Phil. 1. c. 548. 
E. vernum Phil. 1.c. 550.—Chile and Argentine. This appears to 
be the South American homologue of P. scopulorum, and like it is 
very variable in its structures. 

Ill. DIAGNOSES AND NOTES RELATING TO THE 
SPERMATOPHYTES CHIEFLY OF NORTH 

AMERICA. 

By I. M. Jounston. 

The subjoined paragraphs bring together miscellaneous data which 
have accumulated during the past few months as a by-product of 
general herbarium work. Considerable time has been spent by the 
author in ordering up the Euphorbiaceae of the Gray Herbarium. As 
a result of this work it has been found desirable to place on record 
certain undescribed species which have been detected and to make 
some new combinations which were needed in order that the naming 
of the collection could be strictly in accord with the International 

of Nomenclature. Some time has also been spent in an 
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attempt to bring order into the covers of the Mexican Gnaphaliums. 
During the course of this work a few more undescribed species were 
found which seem worthy of record. Of particular interest in the 
present paper is the description of a new monotypic composite genus 
recently collected on the deserts of California. ; 

Lilium Howellii, sp. nov., glabrum; cauli 3-7 dm. alto; bulbis 
ovoideis, squamis 2-3 cm. longis oblongo-lanceolatis; foliis obovatis 
vel oblanceolatis 2.5-4 cm. longis 10-17 mm. latis acutiusculis 
firmis saepe glaucis, superioribus in 3-6 verticillos dispositis, in- 
ferioribus alternis minoribus; floribus 1-3(—7) horizontalibus rubi- 
ginosis vel luride purpureis; segmentis paullo recurvatis 28-40 mm. 
longis 8 mm. latis—OrrcGon: Coast Mt. of Curry County, June 13, 
1884, Thos. Howell (ryer, Gray Herb.). The species briefly described 

above is that called L. Bolanderi by Purdy, Garden lix. 331 (1901), 

and by Jepson, FI. Calif. i. 311 (1921). The original description of 

Lilium Bolanderi Wats., Proc. Am. Acad. xx. 377 (1885), was based 

upon four collections which represent three distinct species. The 

Bolander plant from the Red Hills is that species which Purdy, |. c., 

described and figured as L. Kelloggii; the Rattan collection from 

near Arcata is L. occidentalis Purdy, Erythea v. 103 (1897); whereas 

the Rattan and the Howell collections from “near the State boundary” 

are both the plant current under the name L. Bolanderi. Purdy 

restricted the name L. Bolanderi to the last two elements of the 

Watsonian aggregate, arguing that Watson based his description 

primarily upon them. He disregarded, however, the fact that 

Watson, by citing the Bolander collection first and by coupling - 

Bolander’s name with the species, clearly showed his intentions of 

naming the Bolander plant. The Bolander specimen is not excluded 

from the original description of L. Bolanderi, but agrees with it as 

well as do any of the other collections cited. It seems best, therefore, 

to restrict the name L. Bolanderi to the Bolander collection, or in 

other words to take it as synonymous with the much later L. Kelloggit 

Purdy. The Oregon plant heretofore called L. Bolanderi is accord- 

ingly named, L. Howellit. 
Litivm PARDALINUM Kell. Hesperian (Sept. 1859). L. pardalinum, 

var. angustifolium Kell., 1. c. L. Roezli Regel, Gartenfl. xix. 321, t. 

667 (1870). L. canadense, var. Hartwegii Baker, Gard. Chron. 1165 

(1871). L. californicum Domb. Fl. Mag. under plate 33 (1872). 

L. pardalinum, var. californicum Lindley in Baker, Jour. Linn. Soc. 

xiv. 242 (1874). L. pardalinum, var. pallidifolium Baker, l. e.—In 

the latest treatment of the Californian lilies, Jepson, Fl. Calif. i. 312 
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(1921), as well as in all other treatments since the Botany of California, 
ii. 166 (1880), the name L. pardalinum has been applied to lilies grow- 
ing in both the Coast Ranges and in the Sierra Nevada of California, 
and by some even to lilies occurring in the mountains of Oregon and 

_ Washington. This wide use of the name seems unjustifiable since 
even a superficial study suffices to show that there are at least two 
quite distinct forms now included under Kellogg’s name. The plants 
of the Coast Ranges, and perhaps also of the northern Sierran foot- 
hills, are larger-flowered than the other plants referred to the species, 
and have coarser pedicels, larger linear tile anthers, and perianth- 
segments whose outer half is a bright orange-red. This large- 
flowered plant has the corolla-structure of L. Humboldtii Roezl & 
Leicht., but in other than these structures it is quite distinct, having 
differently colored somewhat smaller flowers, and a totally different 
bulb. The plant which is frequent in wet places in the Sierra Nevada 
and is at present going under the name, L. pardalinum, differs from 
the Coast Range lily in being smaller in all parts, having yellow or 
orange corollas, and short oblong usually erect non-versatile anthers. 
This Sierran plant strikingly simulates L. columbianum Hans. of the 
Northwest, from which it is primarily separated by its bulb, the 
Californian plant having a small rhizomatose bulb with jointed 
scales, whereas L. columbianum has a solitary bulb twice as large 
and one with simple triangular or lanceolate scales. 

The correct application of L. pardalinum Kell. is readily determined 
by a study of Kellogg’s original description and plate (plate repro- 

. duced in Bull. Calif. Acad. i. 149 (1885)). There can be no doubt that 
Kellogg originally described the large-flowered Coast Range plant. 
It is this form that has been illustrated by Regel, Gartenfl. xix. 321, 
t. 667 (1870); by Elwes, Monog. Lilium t. 28-29 (1877); by Waugh, 
Bot. Gaz. xxvii. 346, f. 12 (1899); and by Hall & Hall, Fl. Yosemite, 
pl. opp. pg. 56 (1912). The yellow-flowered Sierran plant appears 
to have been illustrated only by Armstrong, West. Wild Fl. 37 (1915), 
who has only one (the upper) of two corollas well represented. The 
Sierran plant seems best called 

LILIUM PARDALINUM, Var. PARVIFLORUM Eastw. Publ. Sierra Cl. 
no. 27, 14 (1902). Bulbs rhizomatous with jointed scales; stems 6-12 
dm. high; leaves scattered or in definite whorls of 4-14, linear to lan- 
ceolate, becoming 14 cm. long and 25 mm. wide, glabrous; flowers one 
to many, terminal or loosely racemose; pedicels 6-15 mm. long usually 
spreading and nodding just below the corolla; perianth-lobes orange 
or yellow, lower half spotted with purple, 4-5 cm. long. 8-14 mm. wide. 
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erect for 10-15 mm. then strongly recurved; anthers oblong, 4-7 mm. 
long, 1.5-2 mm. wide, usually erect, appearing basifixed.—The above 
varietal name was originally applied to a local small-flowered variant 
of the Sierran plant, but its limits are here amplified to include all of 
the Sierran tiger-lilies. This Sierran lily is given only varietal rank 
since Dr. H. M. Hall assures me that there is a specimen in the 
University of California Herbarium which combines the characters 
of the Sierran and Coast Range forms. This specimen, Univ. Calif. 
-Herb. 68,798, comes from the Mt. Pinos Region where intergrades 

are to be expected. From the material in the Gray Herbarium alone 
the Sierran and Coast Range lilies seem sharply distinct and worthy 
of specific separation. The variety parviflorum differs from genuine 
L. pardalinum in range, in having the perianth-segments 4-6 cm. 
long and entirely yellow or orange and not 6-8 cm. long with the 
outer half conspicuously orange-red, and in having oblong non-ver- 
satile usually erect anthers 4-7 mm. long rather than linear versatile 
ones 9-14 mm. long. It ranges from Tulare County in the southern 
Sierra Nevada of California, northward into southern Oregon. Forms 
of it are apparently the basis for many, if not all, the Californian 
records of L. columbianum. The latter species ranges from British 
Columbia and Idaho southward to middlewestern Oregon where it is 
replaced by, or perhaps even grades into, L. Howellii. Hansen, 

Erythea vii. 21 (1899), has given a pleasing account of the habits of 
the plant here called Lilium pardalinum, var. parviflorum 

Alternanthera nesiotes, sp. nov., prostrata; caulibus teretibus 
gracilibus ca. 1 dm. longis e radice penenni crassa orientibus; foliis 

orbicularibus vel ovatis integerrimis 6-8 mm. longis 4.5-6 mm. latis 
dense villoso-strigosis, juvenibus sparse strigosis viridibus supra venis 
impressis; floribus brunescentibus in glomerulos sessiles axillares 

dense congestis cum capillis longis tenuissimis albis intermixtis; 
bracteis bracteolisque acuminatis oblongo-lanceolatis quam sepala 
tertiam partem brevioribus; sepalis ovato-oblongis 2-2. 5 mm. tongs 
valde 3-nervatis acutis vel breviter 
que subulatis tubo longioribus; stylo quam ovarium saan breviori; 
utriculo ovoideo.—GALAPAGOS ARCHIPELAGO: O1 
near shore of Cormorant Bay, Charles Island, Stewart 3154 (TYPE, 

Gray Herb.). This is a very distinct member of Alternanthera and 
apparently without any close described relative. In gross aspect the 
plant much suggests a species of Guilleminia. The type-collection, 

distributed as Coldenia fusca Hook. f., bears on its label the locality 
“Connerant Bay”. 
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PICKERINGIA MONTANA Nutt. in T. & G. FI. N. A. i. 389 (1840). 

Xylothermia montana Greene, Pittonia ii. 188 (1891).—The generic 

name “ Pickeringia”’ was used twice by Nuttall, once in 1834, Jour. 

Philad. Acad. vii. 95, for a member of the Myrsinaceae, and again in 

1840, l. c., fora leguminous plant. Although only the later homonym 

had been recognized, Greene, |. c., held it non-valid and proposed 

in 1891 the substitute name Nolthervattz The earlier Pickeringia 

was at one time maintained by the elder DeCandolle, Prodr. 

vii. 733 (1839), as a dubious member of the Ericaceae, but was sub- 

sequently referred by his son, Prodr. viii. 123 (1844), to synonymy 

under Ardisia where all subsequent writers have been content to 

leave it. Although Greene suggested that future writers would find 
the earlier Pickeringia to be worthy of generic recognition, it is sig- 

nificant that neither Mez, Pflanzenr. iv. Fam. 236, 57 (1902), who 

recently monographed the family, nor even Small, Fl. S. E. United 

States ed. 2, 907 (1913), or Britton and Millspaugh, Bahama FI. 315 
(1920), with their narrow generic concepts, have found it at all ad- 

visable to resurrect the older Nuttallian genus. As the Pickeringia 
of 1834 is universally recognized as non-valid the homonym of 1840 
is here maintained in accordance with Article 50 of the International 
Rules of Nomenclature. The proper combination for the following 
well marked geographical variety seems never to have been made. 

Pickeringia utt., var. tomentosa (Abrams), comb. 

nov. Xylothermia montana, subsp. tomentosa Abrams, Bull. Torr. Cl. 
xxxiv. 263 (1907).—Although very positive in its single character— 
its copious pubescence—the present variety seems identical with the 

typical form of the species in all other respects. It is the southern 
phase of the species, replacing it in the mountains of San Bernardino 
and San Diego counties of California. 

Adenopeltis serrata (Ait.), comb. nov. Ezcoecaria serrata Ait. 

Hort. Kew ed. 2, v. 418 (1813). Adenopeltis Colliguaya Bert. in Juss. 
Ann. Sci. Nat. xxv. 24 (1832 ). 

Astrocasia (? lia, sp. nov., dioecia glaberrima fruticosa 
9-12 dm. alta; foliis reniformibus vel cal lacribbans vel ovatis 20-43 
mm. longis 20-35 mm. latis integerrimis firmis subtus pallidioribus 
apice rotundatis basi rotundatis vel cordatis angustissime peltatis, 
petiolis teretibus 6-25 mm. longis; floribus ignotis; pedicello fructifero 
gracili tereti saepe reflexo 2-4 cm. longo; capsula depressa triloba 
4-6 mm. alta ca. 1 em. lata reticulata in coccos bivalves dissiliente; 
columella persistente; seminibus in quoque loculo geminis brunneis 
lateraliter compressis plano-convexis late ovatis 4-5 mm. longis ca. 
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4 mm. latis ecarunculatis ventraliter sulcatis; albumine dure carnoso; 

cotyledonibus tenuibus latis planis; radicula cylindrica.—Mexico: 
Jaumave Valley, Tamaulipas, ca. 2000 ft., 1898, Nelson 4455 (TYPE, 

Gray Herb.). Vicinity of Palmilla, Tamaulipas, 1830, Berlandier 
796, 2216. En route from San Luis Potosi to Tampico, 1878-9, 

Palmer 1140. An anomalous species of doubtful affinities which is 
only provisionally referred to Astrocasia. No flowering specimens of 
A. populifolia have been seen by me. I am refering the Mexican 
species to Astrocasia because in that genus alone among the American 
Phyllanthoideae do I find a broad-leaved dioecious shrub with similar 
very long fruiting pedicels and essentially similar capsules and seeds. 
A careful search through the literature.and in the Gray Herbarium 
has not only failed to discover any close relative of A. populifolia, but 
any previous mention of it as well. I am inclined to believe that the 
discovery of staminate fl will reveal the species to be a monotype. 
In outline, the leaves of A. populifolia suggest those of an aspen 
or of some of the broader-leaved Jatrophas related to J. canescens 
(Benth.) Miill. 

Cnidoscolus inermiflorus, sp. nov., fruticosus; petiolis puberulentis 
5-14 em. longis; laminis foliorum 8-12(-18) em. longis ca. 10(-17) 
em. latis puberulentis membranaceis irregulariter acuteque dentatis 
longe setosis elobatis vel 3-5-lobatis, basi profunde cordatis; pedun- 
culis 10-18 cm. longis ad apicem dense puberulentis vel velutinis; 
cymis corymbiformibus parce stimulosis, bracteis lineari-lanceolatis 
inferioribus 12 mm. longis; calyce extus velutino-pubescenti estimuloso 

10-13 mm. longo, lobis ovatis obtusis tubo dimidio brevioribus, disco 

annulari glabro, columna staminali 4-5 mm. alta basi villosa; stamin- 
ibus fertilibus 2-verticillatis 10, sterilibus 3—Mextico: Along road 

over mountains between Victoria and Jaumave Valley, Tamaulipas, 

1898, Nelson 4439. Vicinity of Victoria, Tamaulipas, 1907, Palmer 

140 (rypr, Gray Herb.). A very distinct species of doubtful rela- 

tionship. Probably nearest C. tubulosus (Miill.). Johnston, from 

which it differs in its setose-margined entire or broadly lobed leaves, 

larger staminate flowers, and villous staminal tube. 
Cnidoscolus Pringlei, sp. nov., glaber dense stimulosus; petiolis 

4-10 em. longis stimulosis; laminis foliorum 8-10 em. latis 6-8 cm. 

longis rotundato-reniformibus ad 1/3 longitudinis 3- vel 4-lobis basi 

cordatis, lobis grosse inciso-dentatis parce stimulosis; cymis peduncul- 

atis modice laxifloris corymbiformibus; calyce albo infundibuliformi 

rce stimuloso puberulento 8-10 mm. longo ad mediam partem 

vel ultra tubulato, lobis obovatis obtusis, disco annulari glabro, 



86 JOHNSTON 

columna staminali 5 mm. alta basi villosissima; staminibus fertilibus 

2-verticellatis 10 filiformibus; capsula 8 mm. longa stimulosa; semin- 

ibus pallidis 8 mm. longis; carunculis lutescentibus.—MEeExico: 
Baranca near Guadalajara, Jalisco, 1886, Palmer 141 (typE, Gray 

Herb.). Hills near Iguala, Guerrero, 3000 ft., 1907, Pringle 10,387. 

Related to C. angustidens Torr. of northwestern Mexico and adjacent 
United States, but differing in its remote southern range, less pro- 
longed toothing on the firmer leaves, smaller capsules, lighter-colored 
seeds, more densely villous staminal tube, and longer filaments. 

Cnidoscolus aconitifolius (Mill.), comb. nov. Jatropha aconiti- 
folius Mill. Gard. Dict. ed. 8 (1768). 

Cnidoscolus albomaculatus (Pax), comb. nov. Jatropha albo- 
maculata Pax, Pflanzenr. iv. Fam. 147, i. 90 (1910). 

Cnidoscolus calyculatus (Pax & Hoffm.), comb. nov. Jatropha 

calyculata Pax & Hofim. Pflanzenr. iv. Fam. 147, i. 97 (1910). 

Cnidoscolus cordifolius (Pax), comb. nov. Jatropha cordifolia 
Pax, Pflanzenr. iv. Fam. 147, i. 107 (1910). 

Cnidoscolus herbaceus (L.), comb. nov. Jatropha herbacea L. Sp. 
Pl. 1007 (1753). 

Cnidoscolus loasoides (Pax), comb. nov. Jatropha loasoides Pax, 
Pflanzenr. iv. Fam. 147, i. 92 (1910). 

Cnidoscolus longipes (Pax), comb. nov. Jatropha longipes Pax, 
Pflanzenr. iv. Fam. 147, i. 106 (1910). 

Cnidoscolus multilobus (Pax), comb. nov. Jatropha multiloba 
Pax, Pflanzenr. iv. Fam. 147, i. 107 (1910). 
Cnidoscolus platyandrus (Pax), comb. nov. Jatropha platyandra 

Pax, Pflanzenr. iv. Fam. 147, i. 110 (1910). 
Cnidoscolus us (Pax & Hoffm.), comb. nov. Jatropha 

polyantha Pax & Hoffm. PN ea iv. Fam. 147, i. 105 (1910). 
Cnidoscolus tenuifolius (Pax & Hoffm.), comb. nov. Jatropha 

tenurfolia Pax & Hoffm. Pflanzenr. iv. Fam. 147, i. 107 (1910). 
doscolus tubulosus (Miill. Arg.), comb. nov. Jatropha tubu- 

losa Mill. Arg. Linnaea xxxiv. 212 (1865). 
Ditaxis sinaloae, sp. nov., monoecia perennis ca. 35 cm. alta basem 

versus suffruticosa; caulibus simplicibus paucis herbaceis 2-3 dm. 

longis erectis dense sericeo-strigosis conspicue sulcatis; foliis ovatis 

vel oblongis 4-8 cm. longis 25-45 mm. latis conspicue denticulatis 
apice breviter acuminatis basi subacutis supra viridibus et sparse 
villosis infra villoso-tomentosis et canescentibus, petiolis brevissimis 
1-4 mm. longis; floribus in glomerulos axillares subsessiles congestis; 
floribus masculis 4—5-meris, sepalis acutis lanceolatis 1 mm. latis ca. 
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4 mm. longis extus villosis, petalis ovato-lanceolatis acutis 2 mm. 
latis 4-5 mm. longis quam sepalae saepe paulo longioribus extus 
villosis intus glabris ad columnam paullo supra basem adfixis, disco 
glandulari vix distincto per totam longitudinem columnae adnato, 
staminibus 10 biseriatis; floribus femineis 5-meris basi glomerulae 
solitariter adfixis, sepalis maturitate lanceolatis 7 mm. longis extus 
villosis, petalis lineari-lanceolatis ca. 4 mm. longis, lobis disci glandu- 
laris ovatis vel deltoideis glabris; capsulis villosis ca. 4 mm. crassis; 

seminibus pallidis ovoideis reticulatis ca. 2 mm. longis.—MeExIco: 
Culiacan, Sinaloa, 1891, Palmer 1462 (rypE, Gray Herb.). This 

species belongs to Ditazis § Anacanthium as that section is defined 
by Pax and Hoffmann, Pflanzenr. iv. Fam. 147, vi. 58 (1912), and to 

the same immediate group of species as D. tinctoria (Millsp.) Pax & 

Hoffm. and D. manzanilloana Pax & Hoffm. Ditazis sinaloue differs 
from both the species mentioned in its coarse stems, large leaves, and 

different range. It differs from D. tinctoria in its lack of dye-stained 

tissue, longer broader staminate sepals, glabrous stamens, more 

elongate pistillate sepals, and less developed pistillate glands. From 

D. manzanilloana it differs in its larger flower-parts, and in the 

pubescence and shape of the pistillate sepals and corolla. 

Evupuorsia DeppEANA Boiss. Cent. Euphorb. 6 (1860). Aniso- 

phyllum californicum Ki. & Gar. Abhandl. Akad. Wiss. Berlin 1859, 

36 (1860).—Millspaugh, Publ. Field Mus. Bot. Ser. ii. 409 (1916), 

has indicated E. Anthonyi and E. clarionensis Brandg., Erythea vii. 

7 (1899), two species endemic on the Revillagigedo Islands off the 

west coast of Mexico, as synonymous with the very obscure E. Dep- 

peana. This procedure was no doubt due to a desire to associate 

the name with some west American plant because both Euphorbia 

Deppeana Boiss. and Anisophyllum californicum K1. & Gar. are based 

upon a collection cited “In California (Deppe).”’ The relations of 

E. Deppeana are clearly within that peculiar group of shrubby species 

that Boissier, DC. Prodr. xv. pt. 2, 11 (1862), called the Gymnadeniae: 

That species can hardly be either E. Anthonyi or E. clarionensis, for 

it has according to Boissier, “involucris terminalibus solitariis breviter 

pedunculatis hemisphaericis . . . glandulis . . . exappendiculatis, 

ovario glabro.” Brandegee’s two species have on the other hand the 

small pubescent very numerous turbinate involucres in dense axillary 

clusters, glands that are somewhat appendaged, and the ovary very 

pubescent. As E. Deppeana seems very closely related to E. Hookeri 

Boiss, and to E. multiformis Gandg., it seems that like these species 

and their immediate relatives it is probably indigenous to the 
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Hawaiian Archipelago. As no plant approaching E. Deppeana has 
been discovered in either California or Mexico and as Deppe is 

known to have collected in the Hawaiian Islands, it seems more than 

probable that the plant in question was obtained in this Archipelago 
and that through some confusion of data the original collection was 
erroneously attributed to California. Highly suggestive if not 
indicative of confusion of data in the Deppe collections is the fact that 
the unmistakable Aleurites moluccana L., a tree unknown along the 
Pacific Coast of North America although very common in the Hawai- 
ian Islands, is also reported, Pflanzenr. iv. pies 147, i. 131, from 
California upon the basis of a Deppe specim 
Halliophytum, gen. Euphorb. nov. F ities dink apetali. Flores 

masculini ad axilla | pececiat Pedicelli longi graciles. Sepala 4-5 
imbricata. Disci lobi 4-5 staminibus alterni. Stamina 4-5, fila- 

mentis liberis sepalis oppositis. Ovarii rudimentum evolutum 3-fidum. 
Flores feminei solitarii: Pedicelli breves validi. Ovarium 3-loculare. 
Styli distincti recurvi indivisi apice dilati. Ovula in loculis gemina. 
Capsula sicca in coccos 2-valves dissiliens. Semina oblonga stro- 
phiolata compressa testa granulata. Frutex rigide ramosus. Folia 
alterna parvula integerrima fasciculata oblanceolata. Plantae sep- 
tentrionali-mexicanae et australi-californicae——This proposed genus 
belongs to the Euphorhiaceae-Phyllantheae. It appears to be most 
nearly related to Securinega from which it differs by having large firm 
solitary capsules borne on short stout pedicels, and by having carun- 

culate seeds which by abortion are usually solitary in each capsular 
cell. Halliophytum is also distinct in habit being composed of di- 
varicately much branched very rigid desert shrubs which have small 
fasciculate oblanceolate leaves. The genus is named for Dr. H. M. 
Hall, formerly of the University of California but now of the Carnegie 
Institution, who in 1906 made the first collection of the Californian 
species during one of his many very fruitful collecting — into 
the deserts of California. The following species are know 
YH. fasciculatum (Wats.), comb. nov. Bernardia tewistede Wats. 
Proc. Am. Acad. xviii. 153 (1883). Securinega fasciculata Johnston, 
Univ. Calif. Pub. Bot. vii. 441 (1922)—Mexico: Mts. 24 m. N. E. 
of Monclova, Coahuila, Palmer 1233 (type). Shrub 5 ft. high, 
plains S. W. of San Pablo, (?) Chihuahua, April 22, 1847, Gregg. 
Saucillo, Chihuahua, Thurber 837. Vicinity of Santa Rosalia, 
Chihuahua, Palmer 384. 

H. Hallii (Brandg.), comb. nov. Tetracoccus Hallii Brandg. Zoe 
v. 229 (1906). Securinega Hallii Johnston, Univ. Calif. Pub. Bot. vii. 
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442 (1922)—Cauirornia: Cottonwood Springs, Eagle Mts., Parish 
10,844, 10,845. 

H. capense (Johnston), comb. nov. Securinega capensis Johnston, 
Univ. Calif. Pub. Bot. vii. 441 (1922)—Mextco: Coast below Pesca- 

dero, Lower Calif., Sept. 23, 1893, T. S. Brandegee. 
Jatropha arizonica, sp. nov., herbacea; rhizomatibus crassis car- 

nosis; caulibus 1-4 dm. altis simplicibus glabris; petiolis 3-7 cm. longis; 

laminis foliorum basi subcordatis 5-10 em. longis saepe profunde 5- 

lobatis, lobis arrectis lanceolatis setaceo-dentatis; stipulis 5-8 mm. 

longis setaceo-dissectis; cymis inter folia superiora breviter peduncu- 

latis; bracteis setaceis; calycis 5-7 mm. longi lobis setaceis vel lanceo- 

latis; corolla 6-10 mm. longa segmentis ad 7/8 longitudinis connatis 

glabris; glandulis liberis; columna staminali 6 mm. alta gracili glabra; 

staminibus fertilibus 2-verticillatis 10, sterilibus 0; capsula 10-12 

mm. longa; inibus 8 ongis pallidis vel lutescentibus, caruncula 

lacero-multifida.—Arizona: Foothills of Santa Rita Mts., 1882, 

Pringle (type, Gray Herb.). Near Ft. Huachuca, 1882, Lemmon 

2871. Ft. Huachuca, 1890, Palmer 467. Douglas, 1920, W. W. 

Jones 202. Sonora: Dry plains near San Bernardino, Thurber 354. 

Guadaloupe, May 1851, Thurber 403. CHIHUAHUA: Casas Grandes, 

1899, Goldman 429. The plant concerned here is that northern one 

which has been called Jatropha macrorhiza Benth., a name which is 

properly restricted to a very differently appearing plant of central 

Mexico. The newly described plant differs from the genuine J. 

macrorhiza in its more northern distinct range, in its deeply lobed 

much toothed less firm leaves, and in its much more developed stip- 

ules. It seems very strange that two such distinct and manifestly 

different species should ever have been confused under one name. 

Jatropha grandifrons, sp. nov., glabra; foliis grandibus, petiolis 15 

em. longis, laminis 2 dm. longis 17 em. latis supra viridibus subtus 

pallidis marginibus sublobatis lobulis rotundatis capitato-glandulig- 

eris, basi profunde cordata auriculata valde imbricata; cymis longe 

pedunculatis dichotome longirameis; sepalis floris pistillati 3 mm. 

longis ovatis obtusis basi connatis; corolla 6-8 mm. longa segmentis 

usque ad 4/5 longitudinis connatis; capsula 1 mm. longa.—MEeExico: 

Vicinity of Oaxaca, alt. 1550 m., 1901, Conzatti & Gonzdles 1206 

(rype, Gray Herb.). A very well marked species which is closely 

related to Jatropha olivacea Mill., but which differs from it by having 

leaves three or four times as large, less lobed, glabrous, and with the 

basal lobes strongly imbricated, and by having the peduncles of the 

inflorescence longer and the flowers averaging larger. 
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acaranga Heynei, nom. nov. Rottlera montana Heyne in Wall. 

Cat. 272, no. 7833A (1848).—M. montana Pax & Hoffm. Pflanzenr., 

iv. Fam. 147, vii. 321 (1914); not M. montana Merr. Philipp. Jour. 
Sci., Bot. vii. 394 (1912). 

mexicana, sp. nov., humilis fruticosa; ramis saepe glabris 
nigrescentibus; foliis palmatis fere ad basin lobatis 6-11 cm. latis 
supra viridibus infra pallidis; lobis 5 vel 7 lanceolatis ad apicem setig- 
eris divergentibus duobus exterioribus brevibus; stipulis subulatis 
subpersistentibus; racemis paucifloris 4-6 mm. longis, bracteis subu- 
latis deciduis; calycibus lutescentibus vel purpurascentibus pendulis 
9-12 mm. longis glaberrimis; antheris 1.5-2 mm. longis 3-plo longior- 
ibus quam latis; capsulis rugosis globosis vel ovoideis ecostatis 10-11 
mm. longis—Mexico: Hillsides of Zapotlan, Jalisco, alt. 5000 ft., 1905, 

P. Goldsmith 120 (rypr, Gray Herb.). Near Guadalajara, Jalisco, 
Pringle 5159, 11318; Palmer 142, 156. Guanajuato, Dugés 8, 20, 

203. Without precise locality, 1848-49, Gregg 198. (?) Top of the 
ridge back of Tonala, Chiapas, 1895, Nelson 2899. This species has 

been confused with the closely related Manihot angustiloba (Torr.) 
Mill. It is readily separated from that species, however, by its 
southerly range, smaller bicolored leaves, more slender commonly 
purplish stems, and smaller less roughened fruit. 
Manihot rubricaulis, sp. nov., fruticosa 12-15 dm. alta; ramis 

numerosis rubescentibus; foliis in parte superiori aggregatis, petiolis 
4(-8) em. longis, laminis profunde 5-7-partitis glabris concoloribus, 
lobis linearibus apice setaceis 4-9(-15) mm. latis acutis integris basi 
in disculum confluentibus duobus exterioribus minime divergentibus; 
stipulis subulatis inconspicuis; racemis 3-6 cm. longis, bracteis subu- 
latis ca. 8 mm. longis, pedicellis erectis 4-10 mm. longis; calyce glabro 
glauco lutescente 10-13 mm. longo apud florem pistilliferum 5-lobato 
apud florem staminiferum 5-partito; antheris 2-3 mm. longis 4- vel 
5-plo longioribus quam latis; capsulis verrucosis globosis ca. 12 mm. 
longis.—Mexico: East slope of Iron Mt. near Durango, 1896, Palmer 

224 (typr, Gray Herb.). A very distinct species probably nearest 
to Manihot mexicana Johnston, from which it differs in its tall sub- 
simple reddish shrubby stems, linear concolorous leaf-segments, and 
larger anthers. 

troma longifolium (Nees), comb. nov. Ilex ba 
Nees, Flora 1821, pt. 1, 301 (1821). P. ilicifolium Mill. Linna 
xxxiv. 178 (1865). P. ilicifolium Mill., var. —— Miill. |. ¢. 

Pera heteranthera (Schrank), eoaiatic nov. Spizxia heteranthera 
Schrank, Denkschr. Akad. Miinchen vii. 242 (1821). S. Leandri 
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Mart. Flora 1841, pt. 2, Beibl. 30 (1841). P. Leandri Baill.; Mill. 
in DC. Prodr. xv. pt. 2, 1027 (1862). 

Sapium cremostachyum (Baill.), comb. nov. Stzllingia cremo- 
stachya Baill. Adansonia v. 322 (1865). Sapium biglandulosum, var. 
Klotzschianum Mill. Linnaea xxxii. 117 (1863). Sapiwm Klotzschi- 

anum Huber, Bull. Herb. Boiss. ser. 2, vi. 438 (1906). 
Stillingia texana, nom. nov. Sapiwm sylvaticum, var. linearifolia 

Torr. Bot. Mex. Bound. 201 (1859). Stillangia sylvatica, var. lineari- 

folia Mill. in DC. Prodr. xv. pt. 2, 1158 (1862). Stillingia lineari- 

folia Small, Fl. S. E. United States 704 (1903); not Watson, Proc. 

Am. Acad. xiv. 297 (1879).—The species here considered is that 

Texan plant which has gone under the name of Stillingia angustifolia 

Engelm., a name published in 1883 by Watson, Proc. Am. Acad. 

xviii. 154. If S. angustifolia is not at once to be rejected as a hyponym” 

it must be taken as being based on the cited Stillingia sylvatica, var. 

angustifolia Mill: Miiller’s variety, however, was founded on two 

collections from Florida and is clearly the narrow-leaved southeastern 

phase of Stillingia sylvatica. Hence it is that “ Stillingia angustifolia 

Engelm.” is improperly applied to the common Texan species. Tor- 

rey, l. c., gave the first acceptable name to the Texan plant when he 

called it Sapium sylvaticum, var. linearifolia. In 1903 Small, |. c., 

raised Torrey’s variety to specific rank, a legitimate step were it not 

for the fact that Watson in 1879 had applied the resulting binomial to a 

universally recognized Californian plant of the same genus. In 1912 

Pax, Pflanzenr. iv. Fam. 147, v. 192, took up Small’s combination and 

renamed the plant which Watson has christened Stillingia linearifolia. 

Such procedure, however, recognizes intercategorical priority, a 

principle contrary to the International Rules of Nomenclature. The 

Texan plant being without an acceptable name it is here called 

Stillingia texana. The Californian plant continues to be properly 

called Stillingia linearifolia Wats. while Stillingia gymnogyna Pax & 

Hoffm. falls as an absolute synonym of it. 

/ $tillingia Treculiana (Miill.), comb. nov. Gymnanthes Trecu- 

liana Miill. Linnaea xxxiv. 216 (1865). Stillingia Torreyana Wats. 

Proc. Am. Acad. xiv. 298 (1879). Sapium annuum, var. dentatum 

Torr. Bot. Mex. Bound. 201 (1859). Stillingia dentata Britt. & . 

Rusby, Trans. N. Y. Acad. vii. 14 (1887). 
(Torr.), comb. nov. ’. ramosa, var. leptophylla 

Torr. Bot. Mex. Bound. 201 (1859). T. stylaris, var. leptophylla 

Mill. Linnaea xxxiv. 181 (1865). 
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Coldenia hispidissima (Torr.) Gray, var. latior, var. nov., foliis 
quam apud formam typicam latioribus non linearibus sed potius 
lanceolatis, lamina latitudine basin induratam expansam aequanti vel 
superanti 2-3 mm. lata——Utan: 1873, Capt. Bishop. ARIZONA: 
1871, Lieut. Wheeler. 1877, Palmer 343. Nevapa: Muddy Valley, 

Lincoln County, Kennedy & Goodding 79 (typE, Gray Herb.). Virgin 
River, Goodding 706. The variety latior includes those forms of the 
species which occur in Arizona, Utah, and Nevada, the northwest 

portion of the specific range as a whole. It is simply a well marked 
foliar variation. 
Penstemon hians, sp. nov., glaber 6-9 dm. altus basem versus 

ramosus; caulibus erectis simplicibus; foliis firmiusculis viridibus vel 

glaucescentibus post exsiccationem languide viridibus 10-14 mm. 
latis 5-7 cm. longis basi in petiolum brevem attenuatis acute denticu- 
latis, caulinis sessilibus cordatis ovato-lanceolatis dentatis in inflor- 

escentiam extentibus et gradatim reductis; inflorescentia laxa pauci- 
flora 3 dm. longa 7-8 cm. lata, ramis laxe ascendentibus 15-40 cm. 
longis.a bracteis foliaceis suffultis, pedicellis gracilibus 10-25 (saepis- 

sime 15-20) em. longis a bracteis herbaceis ovatis vel oblongis 4-6 
mm. longis subtentis; calyce glabro vel puberulento, lobis imbricatis 
acutis ovatis 5 mm. longis; corolla 25-30 mm. longa alba caesio- et 
roseo-tincta, tubo 4-5 mm. longo et ca. 4 mm. crasso, faucibus perin- 
flatis 12-15 mm. crassis patenter hiantibus, labio inferiori patenti 
9-12 mm. longo intus conspicue barbato in 3 segmentis latis 3-4 mm. 
longis lobato, labio superiori erecto 2-lobato 8-11 mm. longo; stamine 
sterili conspicue exserto dense longeque flavo-barbata; staminibus 

fertilibus saepe inclusis glaberrimis; capsula ignota.—CALIFORNIA: 
San Benito River, San Benito County, May 25, 1915, Hall 9924 
(type, Gray Herb.). Lewis Creek, San Benito County, May 14, 
1893, Eastwood. This plant has gone as P. Palmeri Gray, but although 
belonging to the same immediate group of species it differs from the 
desert-inhabiting P. Palmeri in its very lax leafy inflorescence, very 
large stout corollas, and sparse narrow non-connate scarcely glaucous 
leaves. Penstemon hians is much nearer P. Grinnelliit Eastw., a 
mountain species of Southern California, from which it differs in its 

slender taller stems, more open leafy non-glandular inflorescence, and 
very much larger more gaping bluish-tinged corollas. The newly 
described species seems to represent the P. Palmeri group in the © 
South Coast Ranges of California. 

During the examination of an interesting suite of Hymenopappus, 
sent to the Gray Herbarium by Mr. George Osterhout of Windsor, 
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Colorado, the problems in the classification of the genus became ap- 
parent and an attempt was made at solving them. The tangible 
result of this study is the subjoined synopsis of the genus. In the 
past much emphasis has been placed upon the relative length of corol- 
la-lobes and corolla-tube, and upon the development of the pappus, 
two characters which from my study seem highly variable and hence 
poor specific indicators. In the present synopsis duration, pubes- 
cence, and leaf-lobing, are stressed, since they seem best to indicate 
the main specific tendencies. Except for overthrowing the mono- 

typic genus Leucampyz, the genus Hymenopappus and immediate 

relatives are taken as defined by Rydberg, No. Am. Fl. xxxiv. 48-44 

(1914). Certain authors have merged Hymenothrix into Hymeno- 

pappus, but such a step logically results in dragging down F louresia 

also. As I am not certain that Flouresia is best treated as a part of 

Hymenopappus T am following the only natural alternative of recog- 

nizing Hymenothriz and Trichymenia. The generic lines as here 

taken are very weak and those that maintain them must find their 

arguments in precedence and convenience. 
Plants biennial or annual; oo east of continental divide. 

Achene-faces i MerUne Se PS A ee ose ee es 1. H. Palmeri. 

Achene-faces stri 
eaf-segments cee ad, 2-4 mm. wide. 
a - a ay white, at first bebe RECS ore 

Tip of reek a yellow, about equaling the disk. phe: 

wer leaves as pinn: as upper ones.. H. corymbosus. 
Lower leaves less Finhatifid than wir ones... ra i. ‘arlemisiaefolius. 

Leaf-segments very narrow, ca. 
Plant very canescent; Venk-aaieonasta aay crowded. 5. H. robustus. 

. H. scabiosaeus. 

Achenes glabrate; tegules ovate, 6. H. flavomarginatus 

Ae ae rappeesee tegules oblong, somewhat villo 

Tip of tegules conspicuously colored; forms of 
corymbosus. 

Tip of tegules inconspicuously enlored. 26s 7. H. tenuifolius. 

Plant perennial, geatieisital: ranging along the Rocky Mts. 

an 
Leaves 3 te or man agreed with broad nig taupe 

ac Birnie MORE ois os oe Se . H. mexicanus. 

Leaves at Visest reauate. gi he linear-filiform ; pewrahs 

villous. 
Heads radia : 

Receptacle pin ae eee Siete NaS one 9. H. Newberryi. 

Te cenlcle WT ee Us A ay cartel SN ne ene ne 10. H. radiatus. 

Hea e eradia 
ms scapose cauline leaves much reduced and few. 

baa gle Galo licis wie tele eee pee ods hie wees 11. H. gloriosus 

ica? Oe ey heen bed view stones bs 5% 12. H. lugens 

i DTI. a os oo oni ew tk rs en teh eee s> 28. pauciflorus. 
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Florets 15-25. 
innules 1-2 mm. long, crowded, bat canescent...14. H. luteus. 

Finsues 3-20 mr. long, remote, greenish........ 15. H. filifolius.- 

1. Hymenoparrus Patmeri (Gray) "Hoffm. in a & PF. Nat: 
Pflanzenf. iv. Abt. 5, 256 (1890). Hymenothrix Palmeri Gray, Proc. 
Am. Acad. xxi. 391 (1886). Hymenothrix glandulosa Wats. Proc. 
Am. Acad. xxiii. 278 (1888). Hymenopappus glandulosus Rydb. No. 
Am. Fl. xxxiv. 48 (1914). Hymenothrix glandulosa, var. Nelsonit 
Greenm. Proc. Am. Acad. xl. 46 (1904). Hymenopappus Nelsoni 
Rydb. |. c. 49.—Curavuanua: Parral to Batopsis, 1898, Goldman 160. 
Near Colonia Garcia, 1899, Townsend & Barber 273; Nelson 6210 

(type of H. glandulosa, var. Nelsonii). Above Canyon St. Diego, 
1891, Hartman 766. Near Chihuahua, 1886, Pringle 762. South- 

western Chihuahua, 1886, Palmer 395 (type of H. Palmert). Sierra 

Madre, 1887, Pringle 1293 (type of H. glandulosa). DuRanco: 
Sandia Station, 1905, Pringle 13,559. This species varies consider- 

ably in pappus and glandularity but shows no tendency to break up 
into geographically correlated variants. 

2. H. scaprosarus L’Hér. Hymenop. 1 (1788). Rothia caroliniensis 
Lam. Jour. Hist. Nat. i. 17 (1792). Hymenopappus caroliniensis 
Porter, Mem. Torr. Cl. v. 338 (1894).—SoutH Carouina: Aiken, 

1869, Canby. Grorata: near Millen, 1901, Harper 762. FiLormwa: 

near Marianna, 1901, Curtiss 6806. Near Gainesville, Curtiss 1508. 

Mississippi: Columbus, 1896, Tracy 1400. Itiino1s: Beardstown, 

1842, Geyer. Mussourt: Scott Co., 1894, Eggert. 
3. H. corrmsosus T. & G. Fl. N. Am. ii. 372 (1842). H. Engel- 

mannianus Kunth, Ind. Sem. Hort. Berol. 15 (1848). H. flavescens 
Gray, Mem. Am. Acad. ser. 2, iv. 97 (1849). H. sulphureus Rydb. 
in Britt. Man. 1007 (1901). H. Fisheri Woot. & Standl. Contr. U. 
S. Nat. Herb. xvi. 191 (1913).—Kansas: Riley Co., 1895, Norton 285 
(isotype of H. sulphureus). Hamilton Co., 1895, Hitchcock 286. 
ArKANsas: Dr. Leavenworth (isotype of H. corymbosus). OKLAHOMA: 
near Waynoka, 1913, Stevens 5742. Near Longdale, 1913, Stevens 

831. Texas: San Antonio, May 1853, Thurber. Bracken, 1903, 
Groth 90. Weatherford, 1902, Tracy 8544. New Mexico: 1847, 
Fendler 464 (type of H. flavescens). Study of isotypic material of the 
poorly understood H. corymbosus clearly shows that the present usage 

of the name is correct. Gray’ s H. flavescens was based upon a good 
specimen of the present species collected by Fendler, and upon a few 
fragments, apparently of H. artemisiacfolius, which were collected by 
Wislizenus. 



SPERMATOPHYTES OF NORTH AMERICA 95 

4. H. ARTEMISIAEFOLIUS DC. Prodr. v. 658 (1836).—TeExas: 

Houston, Bush 35; Lindheimer 107. Without definite locality, 

Drummond 182; Berlandier 349. The exact relation of this species 

to H. corymbosus is uncertain. Perhaps H. corymbosus had best be 

made a variety of the present species. 
5. H. rosustus Greene, Bull. Torr. Cl. ix. 63 (1882).—TeExas: 

Toyah Creek, 1902, Tracy & Earle 140, Canyon City, 1901, Eggert. 

Frontera, Parry 69. El Paso, 1880, Vasey. New Mexico: Hills 

towards the Gila, 1880, Greene 104. Santa Rita del Cobre, 1877, 

Greene (22). Betw. Ft. Wingate and Belen, 1880, Rusby 180. Silver 

City, Eastwood 8530. Without definite locality, Wright 378, 1253, 

1412. Arizona: Catalina Mts., 1881, Lemmon 218. Camp 2, Rio 

Zuni, Sitgreave Exped. CHIHUAHUA: Near Paso del Norte, 1886, 

Pringle 759. 
6. H. flavomarginatus, sp. nov., biennis e radice simplice oriens; 

caulibus erectis solitariis 6-10 dm. altis striatis sparse floccoso- 

tomentosis foliosissimis; foliis infra sparse tomentosis, supra glabratis, 

inferioribus bipinnatis ca. 6 em. longis 2.5 cm. latis, superioribus 

pinnatis vix reductis, segmentis remotis angustis linearibus; inflor- 

escentia laxe corymbosa; pedunculis 1-5 em. longis dense tomentosis; 

capitulis 8-9 mm. altis; tegulis 8-10 glabratis ovatis vel orbiculari- 

ovatis flavescentibus medium et basem versus viridescentibus 5-7 

mm. longis; flosculis flavis (?), 40-60, faucibus campanulatis, lobis 

deltoideis quam fauces 1/3 brevioribus, tubo villoso; achaentis ca. 

2.5-3 mm. longis glabratis transverse rugulosis quadrangularibus, 

faciebus lateralibus manifeste Jongitudinaliter costatis; pappo 1-0.3 

mm. longo obscuro.—Mexico: Sierra Madre south of Saltillo, Coa- 

huila, 1880, Palmer 650 (ryPE, Gray Herb.). The type of H. flavo- 

marginata was determined by Gray as H. flavescens, but it is certainly 

distinct from that species differing conspicuously in its narrow leaf- 

segments and broad ovate tegules. It is probably most nearly allied 

to H. robustus from which it differs in its broad tegules, glabrate 

achenes, inconspicuous pappus, and green herbage. 

7 H. renvrroutvs Pursh, Fl. Am. Sept. ii. 742 (1814). H. corym- 

bosus, var. Nuttallii T. & G. Fl. N. Am. ii. 372 (1842).—NEBRASKA: 

Long Pine, 1899, Bates. Neligh, 1906, Bacon. Kansas: Ewing, 1899, 

Bates. Osborne City, 1894, Shear 71. Grove Co., 1895, Hitchcock 

287. Ox.aHoma: Ft. Supply, 1882, Potter. Red River, Nuttall 

(isotype H. corymbosus, var. Nuttallii). Texas: Dallas, 1875, 

Reverchon. Baird, 1882, Letterman. Cotorapo: near Cheyenne 

Wells, 1887, Demetrio. Apishipa Creek, Osterhout 2043. NEW 

Mexico: North of Glorieta, 1908, Standley 5233. 
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8. H. mexicanus Gray, Proc. Am. Acad. xix. 29 (1883). Hf. 
integer Greene, Pittonia iii. 249 (1897). H. obtusifolius Heller, Bull. 
Torr. Cl. xxvi. 551 (1899). H. petaloideus Rydb. No. Am. FI. xxxiv. 
54 (1914)—New Mexico: Mogollons Mts., 1881, Rusby 179 (iso- 
type of H. integer).. Pinos Altos Mts., 1880, Greene. Burro Mts., 
1906, Blumer 1848. Arizona: Willow Springs, 1890, Palmer 517. 
Flagstaff, 1898, MacDougal 240 (isotype of H. obtusifolius). Chiri- 
cahua Mts., 1907, Blumer 2215. Marshall Gulch, Catalina Mts. 
1917, Shreve 5399. San Luis Potosi: Minas de San Rafael, 1911, 
Purpus 4772a. Mountains near San Miguel, 1876, Schaffner 348 
(type of H. mexicanus). Curimuanva: Colonia Garcia, 1899, Nelson 
6109. Base of Sierra Madre, 1887, Pringle 1308. GUANAJUATO: 
Guanajuato, 1883, Dugés. This plant varies in foliage from entire 
to simply pinnate, doing it so gradually that the designation of 
even formae seems inadvisable. 

9. H. Newberryi (Gray), comb. nov. Leucampyx Newberryi Gray in 
Porter & Coulter, Synop. Fl. Colo, 77 (1874).—Cotorapo: La Pagosa, 
1860, Newberry (type). Pagosa Springs, 1899, Baker 692. Soda 
Springs 35 mi. W. of Canyon City, 1872, Porter. Hardscramble 
Canyon, 1874, Brandegee 294. Near Elliott Creek, Mineral Co., 
1911, Murdoch 4623. New Mexico: Winsor’s Ranch, San Miguel 
Co., 1908, Standley 4003. Hymenopappus radiatus and Leucampyx 
Newberryi seem so closely and unmistakably related that it seems 
highly artificial to keep them generically separated. Consequently, 
as the reference of H. radiatus to Leucampyx would leave that latter 
genus without any characters, L. Newberryi is referred to Hymeno- 
pappus. The presence of palea in H. N. ewberryi may be looked upon 
as an atavism and consequently of merely specific significance. 
Hymenopappus Newberryi ranges from southwestern Colorado into 
northern New Mexico and differs from its relative, which occurs in 
southeastern Arizona and adjacent New Mexico, almost entirely in 
its possession of palea. 

10. H. raptatus Rose, Contr. U. S. Nat. Herb. i. 122 (1891).— 
Arizona: Willow Springs, 1890, Palmer 615 (isotype). 

11. H. Grortosus Heller, Bull. Torr. Cl. xxvi. 551 (1899). H. 
scaposus Rydb. Bull. Torr. Cl. xxvii. 634 (1900). H. nudatus Woot. 
& Stand. Contr. U. S. Nat. Herb. xvi. 191 (1913).—Terxas: (?) Town 
Creek, Randall Co., 1901, Eggert. New Mexico: Santa Fe, 1897, 
Heller 3555. Burro Mt., 1903, Metcalfe 107 (isotype of H. nudatus). 
Silver City, 1919, Eastwood 8402. Arizona: Catalina Mts., 1881, Lemmon 217. Flagstaff, 1898, MacDougal 129 (isotype of H. scap- 



SPERMATOPHYTES OF NORTH AMERICA 97 

osus). About Mormon Lake, 1898, MacDougal 71 (isotype of 
H. gloriosus). Grand Canyon, 1915, Macbride & Payson 969. Uta: 

Richfield, 1875, Ward 168. IpaHo: Mackay, 1911, Nelson & Mac- 

bride 1561. Challis Creek, 1916, Nelson & Macbride 3338. OREGON: 

Burns-Prineville road of Crook Co., 1901, Cusick 2631. WasuH- 

INGTON: Touchet, 1883, Brandegee 903. The last four specimens 

have glabrate involucres and perhaps represent a distinct form. 

Hymenopappus gloriosus seems to be merely a many-flowered phase 

of the next species. 
12. H. tucens Greene, Pittonia iv. 43 (1899). CALIFORNIA: 

Bear Valley, Parish 3717; Abrams 2899. Upper Santa Ana Canyon, 

1906, Hall 7507. Near Cuyamaca Lake, 1917, Spencer 597. Near 

Julian, 1880, Parish 238. Cordilleras behind San Diego, Parry. 

Lower CaLirornia: Tantillas Mts., 1875, Palmer. 

13. H. paucifiorus, sp. nov., perennis; caulibus pluribus gracilibus 

sparse tomentosis 15-30 cm. altis simplicibus vel rare supra ramosis 

foliosis basem versus frutescentibus; foliis canescentibus 5-7 cm. 

longis 10-15 mm. latis, lobulis pergracilibus, foliis inferioribus bi- 

pinnatis, caulinis pinnatis; inflorescentia paucicapitulata; pedunculis 

saepe vix 1 cm. rare 5 cm. longis; tegulis oblongis late acutis 7-10 

sparse tomentosis; flosculis flavis 9-15, faucibus campanulatis, lobis 

triangularibus quam fauces 2/3—1/2 brevioribus, tubo villoso; achaeniis 

villosis 3.5 mm. longis, pappo conspicuo, squamellis oblongis 0.5-1 

mm. longis—Uran: Along San Juan River near Bluffs, Rydberg & 

Garrett 9951 (vypE, Gray Herb.). Arizona: Colorado Chiquito, 

May 1858, Newberry. Navaho Reservation, 1916, Vorhies 130. 

Related to H. filifolius but differing in lower, more slender habit and 

few-flowered heads. 
14. H. urevs Nutt. Trans. Am. Philos. Soe. ser. 2, vii. 374 (1841). 

—Rocky Mts., Nuttall (isotype). Green River, Wyo., 1897, Nelson 

3051. Perhaps only a depauperate plateau phase of the next. 

15. H. ritirouius Hook. Fl. Bor. Am. i. 317 (1834). “H. tomentosus 

Rydb. Bull. Torr. Cl. xxvii. 633 (1900). H. ochroleucus Greene, PI. 
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1871, Searls. Las Vegas, 1905, Goodding 2287. Orecon: Muddy, 

1885, Howell 447. John Day River, 1897, Cusick 1692. Wasu- 
INGTON: Morgan’s Ferry, 1884, Suksdorf 373. Near Moses Lake, 
1893, Sandberg & Letberg 375 (isotype of H. columbianus). Sentinel 
Bluffs, 1903, Cotton 1366. Hooker’s name has been usually applied 
to plants growing along the east base of the Rocky Mountains, but 
a study of the original diagnosis shows clearly that the name was 
originally applied to the tall-growing tomentose plant of the Columbia 
River Valley which Rydberg has described as H. columbianus. It 
seems probable that H. filefolius, as here taken, is an aggregate since 
the available material comes from three distinct regions. 

l5a. H. filifolius, var. cinereus (Rydb.), comb. nov. Hymeno- 
pappus cinereus Rydb. Bull. Torr. Cl. xxvii. 634 (1900). H. arenosus 
Heller, Bull. Torr. Cl. xxv. 200 (1898). (?) H. parvulus Greene, Pl. 
Baker, iii. 30 (1901). (?) H. polycephalus Osterh. Torreya xviii. 
90 (1918).—ALBerTA: Milk River, 1895, Macoun 10937. NortTH 
Dakota: Bad Lands, Little Missouri, 1883, Manly. Monvana: 
Gallatin City, 1883, Lawson-Scribner 111a. Bannack, 1880, Watson 
220. Wvromine: Sybille Hills, 1894, Nelson 328. Ft. Laramie, 1901, 
Nelson 8310. Chug Creek, 1900, Nelson 7360. Forte Steele, 1900, 
Nelson 7150. Couorapo: Gann, 1920, Osterhout & Clokey 3952. 
Denver, 1920, Clokey 3951. Near Livermore, 1917, Osterhout 5680 
(isotype of H. polycephalus). Twin Lakes, 1872, Porter. Arboles, 
1899, Baker 688. Paradox, 1912, Walker 78. New Mexico: Near 
Espanola, 1897, Heller 3542 (isotype of H. arenosus). Laguna, 1884, 
Lemmon 3261. Although the plant here called H. filrfolius, var. 
cinereus seems distinct enough from H. filifolius, I have been unable 
to detect any characters which would be diagnostic even in a majority 
of cases. Hymenopappus parvulus is referred here with great doubt 
and I am inclined to believe that it probably is specifically distinct 
as it differs from the variety filifolius in its subscapose habit and 
small heads. Hymenopappus polycephalus is a puzzling form which 
suggests a perennial phase of H. tenuifolius. The variety cinereus 
differs from the genuine filifolius in its lower more compact habit, 
and slender less pubescent stems. 

Gnaphalium nubicola, sp. nov., perenne?; caulibus e caudice 
brevi suffruticoso orientibus erectis vel ascendentibus foliosis tomen- 
tosis; foliis oblongo-obovatis late adfixis decurrentibus laxe tomento- 
sissimis sed aetate aliquando sparsius vestitis 2-3 cm. longis 6-10 
mm. latis superioribus vix brevioribus; capitulis 5-6 mm. altis 4-5 
mm. diametro in glomerulos densos lanuginosos solitarios vel sub- 
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corymbosos congestis; tegulis ca. 18 brunneis et albidis 2-seriatis, 
exterioribus ovatis acutis, interioribus oblongis rotundatis mucronatis; 
floribus perfectis 5-6 ca. 2.5 mm. longis, imperfectis 30-40; pappi 

setis distinctis solitariter deciduis ca. 14 scabratis 2.5 mm. longis; 

achaeneis oblongis glabris brunnescentibus 0.6 mm. longis.—MEx1co: 

Near timber-line on Mt. Ixtaccihuatl, 1905, Purpus 1524 (TYPE, 

Gray Herb), 1528. Related to Gnaphalium voleanicum Johnston, 

but readily distinguished from that species by its obtuse bicolored 

tegules. 
naphalium sonorae, sp. nov., perenne; caulibus compluribus 

erectis tomentosis 2-3 dm. altis apicem versus ramosis; foliis integer- 

rimis tomentosis supra viridioribus acutis basi late adfixis, inferioribus 

oblongo-oblanceolatis 20-35 mm. longis 5-8 mm. latis, superioribus 

lineari-oblongis 1-2 cm. longis; inflorescentia corymbosa conspicue 

foliosa; capitulis in glomerulos paucifloros congestis cylindratis 3 mm. 

latis 5 mm. longis basem versus laxe lanuginosissimis; tegulis albis 

3-seriatis, exterioribus acutis oblongo-ovatis, interioribus rotundatis 

vel acutis lanceolato-oblongis; floritus 50 vel paucioribus, hermaphro- 

ditis 3.5 mm. longis 5-6; pappi setis antrorse hispidulis; achaeniis 

glabris 0.6 mm. longis oblongis—Mexico: Hermosillo, Sonora, 1888, 

M. A. Crawford (txer, Gray Herb.). Related to Gnaphalium 

Wrightii Gray, and to G. microcephalum Nutt., but readily distin- 

guished from both by its less crowded heads and much looser leafy 

corymks. 

Gnaphalium rosaceum, sp. nov., annuum; caulibus erectis simplic- 

ibus dense villoso-strigosis 2-3 dm. altis; foliis oblanceolatis apice 

rotundatis vel late acutis 15-35 mm. longis 4-8 mm. latis integerrimis, 

supra sparse tomentosis viridibusque infra pallidis et dense sericeo- 

tomentosis, superioribus gradatim diminuatis; capitulis rosaceis 3.5 

mm. longis 2 mm. latis in glomerulos axillares congestis spicam infra 

interruptam formantibus; tegulis 2-seriatis ca. 18, exterioribus ovatis 

acuminatisque, interioribus lineari-oblongis acutisque; floribus per- 

fectis 2 mm. longis 4, imperfectis ca. 50; pappi setis ad basem connatis 

15 scabris—Mexico: Region of San Luis Potosi, 1878, Parry & 

Palmer 426 (vypE, Gray Herb.). In the mountains near Morales, 

San Luis Potosi, 1876, Schaffner 224 in pt. Santiago Papasquiara, 

Durango, 1896, Palmer 66. Belonging to the Gnaphalium purpureum- 

group in which it is characterized by its strict simple annual stems, 

and dense spicate inflorescence of rose-colored heads. 

na ium um, sp. nov., annuum; caulibus erectis 

2-3 dm. altis villoso-strigosis vel floccosis simplicibus vel saepe ramosis- 
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simis, ramis strictis; foliis spathulatis vel lineari-oblanceolatis 10-35 
mm. longis 2-5 mm. latis concoloribus bone supra viridioribus; capitulis 
4-5 mm. altis 34 mm. latis in glomerulos d foliosos hemisphaericos 
terminales vel in pedunculis brevibus “nailiaeilons elevatos congestis;- 
tegulis 3-seriatis ca. 20, exterioribus ovatis acuminatis, interioribus 
lineari-oblongis obtusis; floribus hermaphroditis 4-5 ca. 
longis, — ca. 50; pappi setis ca. 6 basi connatis 2.5 mm. 
longis—Mexico: Otinapa, Durango, 1906, Palmer 411 (TYPE, 
Gray Heh Fields, Serrania de Ajusco, Federal District, 9000 ft. 
alt., 1896, Pringle 6502. In mountains near Morales, San Luis 

Potosi, 1876, Schuffner 224 in pt. This has been confused with 

Gnaphalium purpureum L. but it is probably more closely related to 
G. spathulatum Lam. The newly described species is well marked 
by its strict growth and interrupted inflorescence composed of capitate 
pedunculate glomerules. 
v Gnaphalium stagnale, sp. nov., annuum; caulibus paucis -vel 

multis gracilibus decumbentibus vel ascendentibus 5-20 cm. longis 
tomentosis laxe ramosis; foliis oklanceolatis 10-25 mm. longis 2.5-7 
mm. latis apice mucronatis rotundatis vel late acutis, superioribus 
paulo brevioribus; capitulis 2.5-3 mm. longis 2-2.5 mm. crassis 
glomerulatis inflorescentiam cylindratam vel pyramidatam 2-3 cm. 
longam formantibus; tegulis ca. 16-20 triseriatis, exterioribus ovatis 
acutisque, interioribus lineari-oblongis obtusis roseis; floribus per- 
fectis 2 mm. longis ca. 3, imperfectis ca. 50; pappi setis 15-18 ad basem 
connatis scabrosis; achaeniis oblongis glandulosis 0.6 mm. longis.— 
Mexico: Marshes about San Luis Potosi, Aug. 1876, Schaffner 225 
(tyPE, Gray Herb.). Region of San Luis Potosi, 1878, Parry «& 

Palmer 425. States of Coahuila and Nuevo Leon, 1880, Palmer 
2072. Wet soil, Jalapa, Vera Cruz, Pringle 8468. Although this 
species has been confused with both Gnaphalium americanum Mill. 
and G. purpureum L., it differs from both in its small heads, more lax 

inflorescence, and conspicuously in its low diffuse habit of growth. 
It appears to frequent low ground. 
Gnaphalium vulcanicum, sp. nov., annuum; caulibus simplicibus 

erectis vel ad basem ramosis tomentosis foliosis 2-3 mm. crassis 

15-30 (saepius ca. 20) cm. altis, lateralibus paucis basem versus laxe 
ascendentibus; foliis concoloribus integerrimis sparse tomentosis, 
primis spathulatis vel oblanceolatis ca. 5 em. longis 9-13 mm. latis, 

caulinis numerosis ascendentibus linearibus vel oblanceolatis acutis 
late adfixis vel subdecurrentibus; capitulis 6-7 mm. altis 6 mm. 
crassis in glomerulos densos lanuginosos solitarios vel subcorymbosos 
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congestis; tegulis 3-seriatis ca. 20 concoloribus hepaticis vel stram- 

ineis conspicue acutis, exterioribus ovatis; floribus perfectis 3 mm. 

longis 5-11, imperfectis 3 mm. longis ca. 50; pappi setis distinctis 

solitariter deciduis scabratis 4 mm. longis; achaeniis oblongis glabris 

brunnescentibus ca. 0.6-0.8 mm. longis—Mexico: Grassy slopes 

near timber-line on Nevado de Toluca, 1892, Pringle 4232. Mt. 

Popocatepetl, alt. 8000-9000, ft. Schaffner 50. Near timber-line on 

Popocatepetl, 1908, Purpus 1529, 3033, 3644. Rocks near timber- 

line on Ixtaccihuatl, 1905, Purpus 1521, 1529. Sides of Orizaba, 1901, 

Rose & Hay 5777. Mt. Orizaba, alt, 14,000 ft., 1891, Seaton 242. 

Near timber-line on Citlaltepetl (Mt. Orizaba), 1907, Purpus 2782 

(typr, Gray Herb.). Orizaba, 14,000-15,300 ft. alt., Liebmann 319. 

Cuchilla, n. e. side of Volcano of Colima, alt. 10,000 ft., 1905, Gold- 

smith 63. Without locality, Coulter 451. The present species is 

related to G. brachypterum DC. which differs in being a perennial 

with tufted rank loosely branched stems 4-7 dm. high, and in having 

contrastedly bicolored leaves the upper surface of which is green 

and glabrous and the lower surface white with a close floccose to- 

mentum. Gnaphalium brachypterum ranges widely over Mexico at 

low altitudes, but G. vulcanicum appears to be restricted to the area 

near timber-line on the high volcanic cones which dominate southern 

Mexico. Practically all the material cited above has been distributed 

under one of the unpublished herbarium names of Schultz Bipontinus. 

As this name, an adjective formed from the noun Popocatepetl, is 

long and cumbersome a shorter name is associated with the species in 

publishing it. 
Eremonanus, 

phyllinarum novum. Capitula homogama discoidea minima ad apices 

ramorum solitaria; floribus omnibus hermaphroditis 4(-3). In- 

prosessu elongato centrali ergeto quadrialato munitum. Corollae 

breves tubulosae regulares apice lobatae cylindrica? flavae
. Antherae 
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tundatis late sessilibus anguste connatis; caulibus numerosis brevibus 
gracilibus prostratis glabris foliosis; foliis 6-8 mm. longis 1.0-1.7 
mm. latis anguste oblanceolatis mucronatis firmis basi attenuatis 
supra glabratis vel sparse villosis subtus longe albo-villosis infimis 
rosulatis, caulinis oppositis; capitulis 4 mm. altis 1.3 mm. latis; 
pedunculis 1.0-2.5 mm. longis juventate villosis; tegulis 3.5 mm. 
longis oblanceolato-linearibus apice rotundatis vel obtusis breviter 
villoso-ciliatis; corollis 2.0-2.3 mm. longis faucibus brevissimis, tubo 
cylindrico externe pubescenti 1.5 mm. longo 0.6 mm. crasso, lobis 
acutis margine incrassatis; styli 1.6 mm. longi lobis 0.6 mm. longis 
usque ad apicem stigmaticis; antherarum loculis 0.5 mm. longis 
oblongis, appendicibus oblongis scariosis quam loculi ea. quartam 
partem brevioribus; filamentis obcompressis ca. 3 mm. sub antheris 
textura abrupte mutatis; achaeniis nigrescentibus 2.5 mm. longis 0.7 
mm. latis; pappi paleis ad tegulas spectantibus longioribus.—CaLI- 
FORNIA: in collibus saxosis prope Barstow, May 1, 1922, Mary F. 
Spencer 1949 (rypr, Gray Herb.; 1sorypr, Baker Herb.); May 1, 
1922, Fidella Woodcock (Gray Herb. and Univ. Calif. Herb.). 

The genus Eremonanus has its nearest relative in Dimeresia 
Howellii Gray, a monotype growing in eastern Oregon. It agrees 
with Dimeresia in being a depressed annual herb with persistent coty- 
ledons, and in having opposite leaves, very narrow heads, and very 
few florets and tegules. It differs in having a pappus of 12-14 per- 
sistent obovate scales rather than one composed of numerous plumose 
bristles, solitary instead of glomerate heads, 4 instead of merely 2 
tegules and florets, and finally short yellow corollas which are cut 
1/3 their length instead of elongate flesh-colored corollas that are cut 
only about 1/6 their length. There is further a pronounced difference 
in the character of the receptacle. In Dimeresia it is very small, flat, 
and naked, whereas in Eremonanus the center of the receptacle is 
occupied by an elongated process about 1 mm. high which has 3-4 
wing-like lobes that extend out between the achenes and join the 
adjacent tegules along their suture. The achene in Eremonanus is 
therefore attached in a pit formed partly by the process on the 
receptacle and partly by the base of the tegule. 

Although Eremonanus and Dimeresia seem closely related, their 
position in the tribes of the Compositae is uncertain. In publishing 
Dimeresia Gray, Synop. Fl. N. A. ed. 2, ii. pt. 1. 448 (1886), placed 
the genus in the tribe Inuleae. This disposition was followed by 
Hoffmann in the Pflanzenfamilien, iv. Abt. 5, 193 (1890), who 
definitely placed the genus in the subtribe Angianthineae of the 
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TInuleae. Although the range and habit of Dimeresza are not in accord 
with the indubitable members of the Angianthineae, it seems to fit, 

as far as technical characters are concerned, into the subtribe as de- 

fined by Hoffmann, I. ¢., and by Bentham and Hooker, Gen. Pl. ii. 

185 (1873). On the other hand Eremonanus is atypical in the crucial 
character of that subtribe, having solitary instead of glomerate heads. 
Dimeresia and Eremonanus appear so evidently related that it seems 

as though they must be associated in the scheme of genera. Their 

ranges make them very suspicious members of the Inuleae-Angian- 

thineae, for otherwise, with the exclusion of an anomalous East 

Indian species, the members of the subtribe are entirely Australian 

and all have habits utterly different from Dimeresia and its relative. 

The two American genera do not occur in a region that has close 

floristic affinities with Australia, and it would seem more probable 

and less spectacular for the genera to have relations in some of the 

polymorphous West American groups. The most natural hypothesis 

would be that they are related to the helenioid genus Eriophyllum, 

for Dimeresia and Eremonanus, particularly the latter, strikingly 

simulate in habit certain species of that characteristic West American 

genus. Dissections seem to show that similarities go deeper than 

the surface. In fact Eremonanus mohavensis has similarly shaped 

the reduction in number of parts. Considering structures, habit, 

and range there seems little doubt that Eremonanus finds its closest 

relations in the Helenieae. The same can be said of Dimeresia. The 

definitely sagittate anthers are the only inuloid developments in the 

two West American genera, but as that character is present in the 

habitally similar helenioid genus Eriophyllum, as well as in a number 

of other non-inuloid genera the character can be taken as substanti- 

ating the hypothecated helenioid relationship rather than necessi- 

tating a less clear one among the Australian inuloids. The genus 

Eremonanus and the seemingly related Dimeresia are hence placed 

with fair confidence in the Helenicae-Eriophyllanae, Rydb. No. Am. 

Fl. xxxiv. 81 (1915), in which they are characterized by their few 

tegules and florets, opposite leaves, and persistent cotyledons. 
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The discovery of Eremonanus mohavensis is the result of several 

days joint collecting by Mrs. Mary F. Spencer and Miss Fidella 

Woodcock, who spent the early days in May of last year in botanizing 

on the Mohave Desert near Barstow, San Bernardino County, 

California. Miss Woodcock writes me-in detail that the plant was 

collected at “Ord’s Mountain” “on the high bench near the east bank 

of the Mohave river nearly opposite the Santa Fe passenger station 

in Barstow.” Going down a north slope “small patches of the plant 

appeared like mesa-moss,” but at the base of the slope where water 

had settled “an abundance of it grew with Glyptopleura in fine 

gravel.’’ : 



e
e
 p
a
l
s
 

Ras ic 



Lr Boe 

nae ott 2s. 



{Reprinted from Ruopora, Vol. 25, Nos. 296-297, August and September, 1923] 

CONTRIBUTIONS FROM THE GRAY HERBARIUM OF 
HARVARD UNIVERSITY 

New Series, No. LXIX 

I. Revision of the American Species of Hypoxis 

II. Some Genera closely related to Hypozis 

A. BRACKETT 

Dates or IssvE 

Pages 120-147 28 August, 1923 

“151-163 29 September, 1923 



CONTRIBUTION 7 FROM THE GRAY HERBARIUM OF 
HARVARD UNIVERSITY. 

New Series.—No. LXIX. 

A. BRACKETT. 

I. REVISION OF THE AMERICAN SPECIES OF HYPOXIS. 

THE genus Hypoxis occurs mostly in the southern hemisphere, 
extending into the northern hemisphere in subtropical Asia and by 
way of Mexico and the Antilles to the Atlantic slope of North America. 
All of our species have corms accompanied by somewhat fleshy root- 
fibers. They are herbs with grass-like, linear-lanceolate to nearly 
filiform and generally pilose leaves. The scapes are simple, one- to 
several-flowered. The peduncles are in general slightly pilose espe- 
cially above, often glabrescent below. The pedicels are generally 
quite short; the bracts (when present) are setaceous and generally 
shorter than the pedicels. The ovary and capsule, commonly rather 
pilose when young, become nearly glabrous at maturity. The 

perianth-segments are narrowly elliptic, glabrous, yellow or white 
within, green and pilose without. The capsule is subglobose to 
subcylindric, generally three-lobed. The anthers of the American 
species are usually versatile but in one species, H. sessilis L., they are 
basi-fixed. The seeds are small, dark-colored, subglobose, muricate, 
bearing a beak and rostrate hilum. 

In his Synopsis of Hypoxidaceac, Baker! recognized only three 
‘species of Hypovis in all America, H. juncea Smith, H. erecta L. 
= H. hirsuta (L.) Coville and H. decumbens L. These were placed 

1J. G. Baker, Journ. Linn. Soc. xvii. 93-126 (1878). 
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in his subgenus Euhypozis, characterized by versatile anthers, while 

the species with basifixed anthers (and glabrous foliage) constituted 

his subgenus Janthe of Australia and the Cape of Good Hope. H. 

sessilis of the Atlantic coastal plain is, therefore, of special interest 

since it has the pilose leaves and perianth of Euhypoxis but the 

basifixed anthers of Janthe. 

Baker’s reduction of all the species in North and South America 

to three was natural because he was working with only the super- 

ficial characters. In attempting to place satisfactorily material of 

H. sessilis (the American species with basifixed anthers, not generally 

recognized since its publication by Linnaeus), it was found that the 

species of the United States are clearly separated by their seeds. 

The seed-characters proved so satisfactory, in this limited area, that 

the study was extended to cover the plants of the West Indies, Mexico, 

Central and South America. In carrying on this work I have ex- 

amined the material in the Gray Herbarium and have been gener- 

ously loaned the American specimens in the herbaria of the New 

York Botanical Garden, the Academy of Sciences of Philadelphia, 

the United States National Museum and the Missouri Botanical 

Garden. I wish here to express my thanks for the use of this material 

to those in charge of the different collections: Professors Robinson 

and Britton and Doctors Pennell, Maxon and Greenman. Through- 

out the work I have had the constant suggestions and aid of Pro- 

fessor Fernald and much aid in the bibliography from Miss Day and 

Miss Vincent of the Gray Herbarium library. 

I have made critical studies of all the fruiting material available. 

The seed-characters of the plants from south of the United States 

prove as satisfactory as was hoped and, supported by other characters, 

indicate that there are at least fifteen, instead of only three American 

species. The regions in America where Hypoxis seems to have the 

greatest variety of species are the southeastern and Gulf coastal 

plain of the United States (from South Carolina to Texas), the upland” - 

of Mexico and the northern Andes. It is probable that South America 

will furnish more species than are here treated: the material seen 

from that region has been very scanty and at least two of the South 

American species described by Humboldt, Bonpland and Kunth have 

not been satisfactorily matched, and new species are likely to be dis- 

covered. 
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The results of this study are embodied in the following key to and 

synopsis of the American species. In the drawings I have shown the 

habit ( x 14) and the seed (approximately x 40) of each species. 

Key To SPECTES 

A. Mature seeds black B. 
B. a linear-fliorm, canadiculate or involute, less than 

s with truncated, irregularly carved 
tat One Tee Sao ieee ce ee 1. H.juncea. 

B. poring ging to lanceolate, arpa seeds muricate, 
papillose or with rounded pebblin 

OF "She oa: 10 usually aibieogretaie into bristles at the 

a, Seeds. covered with numerous, closely crowded, 
e murications, lustrous E. 

E. Leaves 1-8 mm. broad, stiff an eed ane: 
peduncles stiffish, usually 2-7-flowered; matur 
—— loosely and ddbonty svilienss* seeds with 

SIPACRUIONS BEAT D-DOMtOd ics oa be See een eee 2. H. hirsuta. 
E. ase 3.5-12 mm. broad, very thin and flaccid; 

peduncles apis ary and "ak, 1-3 (rarely 4)-flow- 
ere ee mature capsule slightly pubescent to gla ov 

cal H. hirsula.......... a. HH: hirsuta; var. leptocarpa. 
D. Seeds veered with er ha nearly confluent, low, 

yer ed pebbling, generally not lustrous; leaves 
accid F.. 

BORN LAO WORE io. ninigk pe ww sb a ple er a sles na H. decumbens. 
¥. Sikpes generally 4-8-flowered ; = form, wu 

ally more pilose... 6c coe. a. H. en var. major. 
C. Sheaths disintegrating into fibers G. 

G. Leaves rather stiff and ‘ilose! fibers forming gen- 
erally rather dense tufts; scapes 1—2-flowered; the 

e ed 
with low, rounded, closely approximate pebbling.....4. H. rigida. 

ongate, obtuse pa = Ges ees eek 5. H. tepicensis. 
A. Mature seeds brown or dra (bla ck only underlying the 

outer — and about the beak and rostrate hilum), some- 
times showin 

H. Seada iridescent I. 
I. Anthers sear basifixed; the basal lobes short and 

rounded; | ed; leaves linear-la ise) not distinctly 
narrowed 2 the base; flowers solitary, often nearly ms 

; seeds with gold or blue colors predominating. 6. H. sessilis. 
I. Anthers versatile; the basa longer, tapering a 

e ends; leaves linear-lan alk x ed almost 
petioles near the b. pe flowered; seeds 

black beneath the exfoliating outer coat w s 
Tepeshie erage the flat pebbling and shows flecks 

ae pe Ue hee ata ay 7. H. breviscapa. 
H. ge om eaceiens or rarely with slight Siisivont 

J. Seeds pane showing any black except at beak or 
hilum K. 
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K. Seeds minutely muricate, ial nearly obsolete; 
basal sheaths membranous, often thick and dark, 
rarely becoming fibrillous; scapes 1- few-flo wered . “nt H. micrantha. 

'L. Beak and hilum set in a lustrous, black, alge: 
shaped spot; murications stiff, conica and sharp- 
pointed; basal sheaths becoming quite en 

H. potosina. 
L. er hilum not set in a lustrous, celetallaned 

M. pas covered with low, blunt, corrugated 
ssa basal sheaths membra: anaceous, 

rally becoming fibrillous ..10. H. Wrightii. 
. Seeds covered with inlies or subulate pro- P 

cess 
N. Outer coat of loose texture, wrinkled and 

pinched into searteke confluent, little oiaae 
pea es basal sheaths becoming sts rE 

rugosperma. 
N. Outer coat of firmer texture, covered with 

pointed, rather crowded processes, the 
a of which seem to be grooved or 
DO Pe. oc POT eee ee eee ey 13. H. humilis. 

J. Seeds iacdeatee, showing much of the black under coat P. 
Murications rather sharp, fine and closely crowded, 
the outer seed-coat exfoliating irregularly, especi- 
ally the abe tips of the murications ering to 
the low, markings of the inner coat; craig 
rarely lloretha BBMIMON os vce las ch gaepass . H. mexicana. 

P. Murications very low and broad, the remnants of ie 
outer coat adhering irregularly, especially around 
the bases of the low, black processes; seeds eee 
black; sheaths scarcely fibrillous.......... 5. H. catamarcensis. 

1 JUNCEA Smith. Corm elongate, 5-12 mm. thick, covered 
with membranous or slightly fibrillous, brown heath: leaves filiform, 
canaliculate or involute, 0.4-0.8 mm. broad, up to 3.5 dm. long: ped- 
uncles filiform, loosely pilose or agbiets. 0.5-2 ye long, , 1-2-flowered: 
ovary and capsule densely pilose: perianth with | to narrowly 
elliptic, acutish segments, 0.8-1.5 cm. long: capsule ellipsoid, 4-6 
mm. long: seeds about 1 mm. in diameter, black, lustrous, F the outer 

: 1. Se 4 (1814): 
Schultes, Veg. vii. 761 (1830). H. filifolia Elliott, Sketch, 
397 (181 7) koe barrens of Florida, locally north to South Caro lina. 

Elliott in his Botany of South Carolina said he had not seen any 

species of Hypoxis that was strictly one-flowered although he accorded 
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H. juncea recognition as a species on “the high authority of Sir J. 
E. Smith.” He also called the few-flowered but otherwise similarly 
described plant H. filifolia. I have examined seeds of both the one- 
and the few-flowered specimens and I have found practically no 
differences between them. The original description and plate are 
characteristic although Smith stated that his plant was “ Discovered 

SSG 

pis = 

ic = 
eS Tees AG ad 

Fic. 1. H. juncea and seed. 

in boggy ground in Carolina by the indefatigable Mr. John Fraser, 

from whose garden this specimen was obtained.” H. juncea is very 
common in Florida and, judging by herbarium representation, rare 
in Georgia and extremely local in South Carolina (seen only 
from Charleston). Prior to the publication of H. juncea, Fraser had 
collected extensively in South Carolina and in Georgia and since 
Elliott’s H. filifolia also came from South Carolina and Georgia it 
may be that H. juncea has a broader range than herbarium-material 
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indicates. It is possible, however, that Elliott, who lived at Charles- 

ton, knew the plant at the northern limit of its range. H. juncea has 
been credited to Alabama but upon the only reputed Alabama 
specimen in the National Herbarium, Mohr made the memorandum: 

“Locality doubtful, of later years not found in Alabama.” The 
species is not admitted in Mohr’s Plant Life of Alabama. 

The following are referred here. SourH Carouina: M. A. Curtis, 
Hecewaee 4 (hb. Mo. Bot. Gard.); near rere tee: 
Beyrich Bot. Gard.). Groreta: one plant, ex. . 
George Thurbe r thb. Gray); three plants, Le Conte (hb. Phil. Poe )s 
ay collected by Dr. Harden in 1884 (hb. Phil. Acad. no. 567726) 
of doubtful authenticity since the specimen is of separate, filiform, 
canaliculate leaves stuck loosely around an Hypoxis scape which is 

badly preserved; Chatham County, Savannah, C. 8. Williamson (hb. 
Phil. Acad.); Wayne County, Jessup, low pine barrens, A. Rut 
1893 (hb. Mo. Bot. Gard. 8 Berrian perf Le Conte eS Phil. Acad. ); 
Camden County, St. Mary’s, D. B. Smith (hb. Phil. Acad.); Lowndes 
County, rather dry pine tabrake south of M elrose, sonkies ical forma- 
tion, Oligocene overlaid by Lafayette and Columbia, altitude 4 48.8 
ie ae feet), Roland M. Harper, no. 1604 (hb. U. S. Nat. a ms 
h t. Gard., hb. Gray, hb. N. Y. Bot. Gard.). Fiori 
cy the bulk of the herbcstats material of this species comes fro 
Florida only specimens having seeds or their duplicates are cited ‘ads 
this state. Duval County, pine barrens near Jacksonville, A 

U. S. Nat. Mus.); Franklin County, low pine barrens, Apalachicola, 
no. 25278, “distribution of duplicates of the Chapman herb” (hb. 

U.S. Nat. Mus., hb. Gray); Lake County, collected in the vicinity 
of Eustis, low pine land, Geo. V. Nash, no. 952 (hb. U. S. Nat. Mus., 
hb. Mo. Bot. Gard., hb. N. Y. Bot. Gard., hb. Gray); in vicinity of 
Eustis, Geo. V. Nash, no. 789 (hb. Phil. Acad., hb. U. S. Nat. Mus.) 
and no. 2072 (hb. U.S. Nat. aera Brevard County, Indian River, 
Edward Palmer, no. 557 (hb. . Nat. Mus., hb. Gray); Polk 
County, wet soils, L. B. Ohlingr no. 599 (hb. Mo. Bot. Gard.); 
Pinellas County, i Md | no. U. S. Nat 

us., . Mo. : 

in pine forests, Neti § Benjamin H. Smith, (hb. Phil. Acad.); Braden- 

town, S. M. Tracy, no. 7514 (hb. Mo. Bot. Gard.); Lee County, 
vicinity of he pcan in pineland, Miss Jeanette P. Standley, no. 7 
(hb. U. S. ray, hb. Mo. Bot. Gard., hb. ae Bot 

b. U aul C. ; 
Nat. Mus.). Locality unknown, Chapman, two sheets with seeds, 
one in the Gray Herbarium and the other in the herbarium of the 
Mo. Bot. Gard. AtaBama: hb. Charles Mohr “locality doubtful, 
of later years not found in Ala., not admitted in catalogue,” Buckley 
(hb. U. S. Nat. Mus.). 
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This material was mostly distributed as H. juncea or as H. filifolia. 

2. H. urrsuta (L.) Coville. Corm subglobose to ellipsoid, 0.5- 
2%cem. thick, covered with membranaceous, pale or aici: 
sheaths not sc cunie fibrillous: leaves linear, rather firm, 1-8 mm. 
broad, 1-6 dm. long; peduncles filiform, stiffish or spreading, 0.4-3.5 
m. long, mostly 2-7-flowered; the Pedicels elongate; ovary and cap- 

sule densely pilose; perianth-segments lanceolate to elliptic or narrowly 
ovate, 0.5-1.5 cm. long; capsule ellipsoid, 2-6 mm. long; seeds 0.8-1.3 

Fig. 2. H. hirsuta and seed. 

mm. in diameter, black, lustrous; the outer et closely covered with 
sharp murications. —-Mem: Torr. Bot. Cl. v. 118 (1894). Ornitho- 
galum hirsutum L. Sp. 306 (1753). H. shin L. Syst. ed. 10, ii. 
986 (1759). ot pallid Salisb. Prodr. 248 (1 796). H. carolinensis 
Michx. 188 (1803). H. graminea Pursh, FI. 
ay i 224 ane: H. andes Pollard in Small, Fl. S. E. U.S. 287 and 
29 (1903).—Open woods, meadows, and pastures, southern New 

Hampshire to Manitoba, south to Florida and Texas, ore: in the 
southeastern states to an altitude of 1220 meters (4000 feet). 

Extremely variable in breadth of leaf and size and shape of perianth- 
segments but throughout its range not readily separated into definite 
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varieties. The broad-leaved plant distinguished as H. grandis 
Pollard from the southern states is often found north to New York 
and New England while the narrowest-leaved phase, H. carolinensis 

Michx., occurs westward to Manitoba, Minnesota, Iowa and Okla- 
homa. The seed ordinarily has very sharp murications but often 

the northern plant has the murications broader and less acute than 
usual thus closely connecting the typical plant with the variety. 
Since H. hirsuta is so very common and the various herbaria contain 
hundreds of sheets, only a few specimens, with seeds unless otherwise 

stated, and their duplicates at the limits of the ranges, as shown by the 
herbarium material, are cited here. 
New HampsuHireE: Pelham, Hillsboro ink Clarence H. Knowlton 

(hb. Gray). MassacHusEtts:swamp, Falmouth, Barnstable County, 
Clarence "A. Knowlton (hb. Phil. Acad., hb. yay CONNECTICUT: 
Bridgeport, E. H. Eames, no. 1 (hb. Gra y). New Y Lon 
Island, H. von Schrenk (hb. Mo. Bot. Gard.). New Jersey: between 
Tuckerton and Atsion, C. F. Saunders & W. N. Clut ar Phil. 

cad.). DELAWARE: dry soil, Greenbank, A. Comm b. Mo. 
Bot. Gard.). MaryLanp: Ba Itimore County, John Ties Smith 
(hb. U.S. Nat. Mus.). Virernta: Bay Bank, Hampton, D. Harrison 
(hb. U. S. Nat. Mus.). Souta Carotina: Newry, Oconee County, 
H. D. House (hb. Mo. Bot. alte Oe bhi Gia: Stone ‘Mo untain, 
H. Eggert (hb. Mo. Bot. Gard.). rags, L. Pollard & 
William R. Mazon, no. 72 (hb. U. iS ‘Nat. us.). MISSISSIPPI: 
dry soil, Meridian, Lauderdale County, Biltmore Hak. no. 529° (hb. 
U.S. Nat. Mus.). TExas: a damp sands, Reverchon, no. 2760 
(hb. Mo. oe Gard.). OKLAH Page, O. W. W. Blakley, no. 1408 
(hb. Mo. Bot. Gard., hb. Gray. a U.S. Nat. Mus.) and no. 3433. 
(hb. Mo. foe ‘Gard., hb. Gray). CoLorapo: Denver, Schneck, with- 
out seeds (hb. Mo. Bot. Ga rd.). NEBRASKA: meadow, Platte 
Islands, Kearney, Ernest R. Holmes (hb. N. Y. Bot. Gard.). SouTn 
Daxora Brookings, Thos. A. Williams (hb. Mo. Bot. Gard.). NortH 
Daxora: Butte, noe County, Dr. J. Lunell (hb. N. Y. Bot. Gard.). 
ees near Moose Mt. Creek, meadows and open woods, 

Jas. M. Macoun (hb. Gray). Manirosa: Stony Mt., John Macoun, 
no. 13799 (hb. ip et 

2a. Var. leptocarpa (Eng elmann & Gray), n. comb. Leaves very 
thin and flaccid, often quite glabrous, 3.5-12 mm. broad, 2-8 dm. 
se peduncles very slender and lax, mostly 1-3(rarely ep hecdet: 

rianth-segments 5-8 mm. long; mature capsules 4-10 mm. long. 
slightly ec as to glabrate; fee black, with bluntish murications. 
—H. erecta, var. leptocarpa Engelmann & Gray, Bost. Journ. Nat. 
Hist. v. 239 (1845). H. leptocarpa Engelmann in Engelmann & 
Gray, l. c. (1845). H. Curtissii Rose in Small FI. S. E. U. S. 287 and 
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H. decumbens Chapman, FI. ed. 2, supplement 2: 696 
(1892), not L.—Wet woods, swamps and bottom-lands, North 
1329 (1903). 

i og! 

Fic. 3. H. hirsuta, var. leptocarpa. 
Carolina to Flo The following specimens are referred 

in damp clay soil, Goldsboro, Wayne 
County, Biltmore Herb., no. 529%, with seeds (hb. U. S. Nat. Mus.). 

da and Texas. 
CAROLINA: 

ri 
here. Nortu 



1923] Brackett,—American Species of Hypoxis 129 

GeEorGIA: rich damp woods, Dublin, Laurens County, R. M. Harper, 
no. 1365 (hb. Gray, hb. U. S. Nat. Mus., hb. Mo. Bot. Gard.). 
Fiormwa: Apalachicola, with seeds, Chapman (hb. N. Y. Bot. Gard.); 
shore of St. John’s River at apes growing in water, A. H. Curtiss, 
no. 2837*, with seeds (hb. U. Nat. Mus., hb. Mo. Bot. Gard.) 
distributed as H. leptocarpa ae Echt swamps near Jacksonville, 
4. H, Curtiss, no. 4727, with seeds (hb. U. S. Nat. Mus., hb. N. Y. 
Bot. egos river banks, Apalachicola, Chapman, no. 4015, with seeds 
he A. Nat. Mus.), distributed as H. decumbens L.; Palmetto, 

A. Trey ek Behe, WE Be t. Mus., hb. Mo. Bot . Gard., 
hb. Gray). Lovtstana: Lake Charles, Caleasien Parish, E. J. ‘Palmer, 

. 8519 (hb. Mo. Bot. Gard.). ie ne andy soil, near water 
anit F. Lindheimer, no. 188 (hb. Grol. 

3, H. pecumpens L. Corm Se tiaaitie to ellipsoid, 0.7-2 cm. 
thick; the membranaceous sheaths not fibrillous: leaves flaccid, 

often faleate, linear to lanceolate, 2-12 mm. broad, 1-4 dm. long, 

sparsely pilose to age peduncles ata Syrvsd ascending or 
recurving, 0.2-2 dm. villous above, wered; perianth- 
ie gi lanceolate, ie ’ 4-10 mm. spe nae pedicels 1-20 

ong, mostly equalled by the bracts; capsule club-shaped, 
iid or ever Ae ellipsoid, padre densely pilose, 0.6—-1.7 cm. 
long; seeds 0.8-1.2 mm. in Boost Flioxs ck, dull or but slightly 
lustrous, covered with low, rounde rt rcely confluent pebbling.— 
Pl. Jam. Pugill. 11 (1759) & Syst. ed. 10, “086 (1 759). H. caricifolia 

f Salisb. Prodr. 248 (1796). H. gracilis Lehm. ex Schultes f. Syst. 
vii. 764 (1830). H. decumbens, var. mexicana (Schultes f.) Jennings, 
Ann. Carnegie Mus. xi. 97 (1917).—In open woods and pastures in 
the Antilles, tropical Mexico and South America. Since the herbarium 
material is so abundant for this species only one or two typical 
plants having seeds, and their duplicates, from each locality are 

cited here. Cupa: near Monte Verde, C. Wright, no. 1515 (hb. 

d., hb 

: ash 
no. 1183 (hb. N. 'Y. Bot. Gard). "San Domtnao: Prov.’ of Vega, 
Miguel Fuertes, no. 1704 (hb. N. » Bot. Gard.). Porto Rico: in 
pineapple plantations near Mayaguez, Holm, no. 67 (hb. Mo. Bot. 

rd., ray). TOoRTOLA: hillside, 325 m. alt., N. L. Britton &. 
J. A. Shafer, no. 779 (hb. N. Y. Bot. Gard., hb. us Nat. Mus.). 
Anticua: J. N. Rose, Wm. R. Fitch & Paul G. Russell, no. 3346 
(hb. U. ‘Ss. Nat Mus., hb. N. Y. Bot. Gard.). Dominica: Francis 
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Fig. 4. H. decumbens and seeds (showing variation). 

(hb. 
vo Bot N 

Dr. 
state of San Luis Potosi, 

U. S. Nat. Mus., hb. Mo. Bot. Gard., hb. 

er. no. 232 (hb. Mo. Bot. Gard., hb. U. S. Nat. 
- Mexico: Alvarez, 

no. 4724 Gray, hb. 

. Gard.) 
Edward Palm 
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Mus., hb. N. Y. Bot. Gard.). Costa Rica: Tonduz, no. 8028 (hb. 
U. S. Nat. Mus.). PANAMA: moist field at foot of Piadio de Lino, 

iy file 

PR 
Fic. 5. H. decumbens, var. major. 

E. P. Killip, no. 3570 (hb. U.S. Nat. Mus.).. Coromsta: forests of 
Popayan, Lehmann, no. 7599 (hb. N. Y. Bot. Gard.). FRencH 
GuIAna: vicinity of Cayenne, W. E. Broadway, no. 220 (hb. Gray, 
hb. N. Y. Bot. Gard.). Equapor: in the Andes, R. Spruce, no. 
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5068 (hb. Gray). Braziu: near Rio de Janeiro, from the herbarium 
of the U. S. South Pacific A ela eae under _ a 
of aa Wilkes, U.S. N. 1838-42 hb. G ray). Gawapacos Isa 
common in open died. at 183 m. (600 fe, bake: Alben 
Rison: no. 1135 (hb. Mo. Bot. Gard., hb. U.S. Nat. Mus., hb. Gra 
PARAGUAY: Dr. E. H. sieler. no. 5562 (hb. Gray). 

This material was mostly distributed as H. decumbens. 
3a. Var. MAJOR Seubert. Plants coarser Page the above; seeds 
—— bert in Mart. Fl. Brasil. iii oom, 27, £ 16547. 
H. racemosa Donnell Smith, Bot. Gaz. ae "30 (1889) —Locally 
dhscupheaik the range of the above. The following are referred here. 
Mexico: Orizaba, Botteri, no. 80 (hb. Gray), no. 455 (hb. Gray), 
463 (hb. Gis): Mt. Orizaba, Henry E. Seaton (hb. Gray). San Luts 
Potosi: Alvarez, Dr. Edward Palmer, no. 581 (hb. U. S. Nat. Mus.). 
VERA = near Jalapa, J. N. Rose & Walter Hough, no. 4326 

H. von Tuerckheim, no. 3842 (hb. U. S. Nat. Mus.); Coban, Dept. 
Alta Verapaz, Tuerckheim, no. 33 (hb. Gray). Cotompra: Santa 
Marta, Herbert H. Smith, no. 2266 (hb. Gray). VeENEzuELA: A. 
Fendler, no. 1565 (hb. Gra , hb. N. Y. Bot. Gard.). Trinmap: 
from herb. of Otto tings no. 959 (hb. N. Y. Bot. Gard.); Lookout 

ill, W. E. Broadway (hb. Mo. Bot. Gard.). Braztu: near Rio de 
Janeiro, hb. of the U. S. South Pacific Exploring Expedition under 
the command of Capt. Wilkes, a ae N. (hb. U. S. Nat. Mus.). 
Paraguay: Fiebrig, no. 891 (hb. Gray). 

This material was distributed ex under the generic name or, 
if further determined, as H. decumbens or as Curculigo scorzonerae- 
folia (Lam.) Baker. 

4. H. rica Chapman. Corm subcylindric to ellipsoid, 0.6-1.5 
em. thick, covered with the stiff bristly bases of the old sheaths or 
rarely with membranous, slightly disintegrating leaf bases: leaves 
rather rigid, re 14 mm. broa ad 0.74 dm. long; — les glab- 

. Mus.). Atapaus: Mobile, Chas. Mohr, 
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without seeds (hb. U. S. Nat. Mus.). Mussissippr: Biloxi, S. M. 
Tracy, no. 5090 (sheets with and without seeds at hb. U. S. Nat. 

Mus., also one sheet without seeds at hb. Mo. Bot. Gard.), no. 5091, 

without seeds (hb. U. S. Nat. Mus.), no. 5092, with seeds (hb. U. S. 

Satin. 5 athoat seeds tab. Mo. Bot. Gard.). LOUISIANA: open 

sandy ground, Natchitoches Parish, E. J. Palmer, no. 1566, with 

sede: (hb. Mo. Bot. Gard.); Alexandria, Josiah Hale, with seeds (hb. 

U. S. Nat. Mus.). Texas: thirty miles northeast of Beaumont, 

W.L. Bray, no. 68, without seeds (hb. U.S. Nat. Mus.) ; Swan, swamps, 
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“flowers shut after noon,” J. Reverchon, no. 2759, with seeds (hb. 
Mo. Bot. Gard., hb. U. S. Nat. Mus.); Pine Island, Angelina, J. 
Reverchon, no. 2780, without seeds (hb. Mo. Bot. Gard.). 

As shown by the herbarium sheets this plant has sometimes been 
distributed as H. juncea Smith. Although rarely it tends to approach 
H. juncea in habit, generally it has a dense tuft of coarse fibers at the 
base and wider leaves. It has also been distributed as H. decumbens 
L., but superficially it differs from H. decumbens in having a stiff tuft 
of bristles at the base, while the leaves of H. decumbens do not dis- 

integrate into fibers. Most often it has been distributed as H. 
hirsuta (L.) Coville. The bristly base and the coarser texture of the 
leaves should superficially distinguish it from H. hirsuta. The seeds 
clearly separate it from each of the above mentioned species. 

5. H. tepicensis, n. sp., cormo ellipsoideo 9 mm. crasso vaginis 
scariosis fibrillosis pallide brunneis investo; foliis linearibus subrigidis 
~6 mm. latis 0.64 dm. longis sparse pilosis; pedunculis sparse 

pilosis vel glabratis 0.4-3 dm. longis; pedicellis arcuatis 2-5 cm. 

elongated and obtuse—In western Mexico. e following are 
referred here. Tepic: Pedro Paulo, J. NV. Rose, no. 3319, as the TYPE 
of this species, with seeds (hb. U. S. Nat. Mus.); between Pedro 
Paulo and San Blascito, J. N. Rose, no. 3307, with seeds (hb. U. S. 
Nat. Mus.). 

6. H. sessttis L. Corm cylindric to slenderly ovoid, 0.5-1 cm. 
, covered with membranous but scarcely fibrillous brown sheaths; 

material; the short beak and rostrate hilum black.—Sp. Pl. ed. 2. 
439 (1762). H. erecta, @ aestivalis Engelm. & Gray, Bost. Journ. 
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Nat. Hist. v. 239 (1845).—Dry pine barrens and sandy openings, in 
the southern United States. 

A LP 
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Fic. 7. H. tepicensis and seed. 

Linnaeus based H. sessilis solely upon Ornithogali Virginict facie, 

Herba tuberosa carolinensis of Dillenius, Hort. Elth. ii. 298 t. 220 f. 

287. This plant was described as coming from Carolina and having 

sessile flowers. Although the description and the conventional plate 
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dk 
are not conclusive the plant here treated as H. sessilis was presumably 
intended. The Carolina plant, as shown by herbarium material, does 
not have the flower strictly sessile, nor are the leaves as large as in 
Dillenius’s plate; but the latter besides being crude was made from a 
cultivated plant. In view of this plant from “Carolina” it would 
be unwise to set up as a distinct species the plant we actually know 
from that region. 

Fic. 8. H. sessilis and seed. 

Some excellent specimens in the herbarium of the Missouri Botanical 
arden were sent to Bernhardi labeled in Engelmann’s hand H. 

erecta 6 aestivalis; other material originally retained by Engelmann 
(with Lindheimer’s field label) is unmarked, but is identical with 
the material Sent Bernhardi and the fragmentary plants in the 

Gray Herbarium, originally marked by Dr. Gray as var. aestivalis. 
These specimens are without seeds but they seem identical with the 

material from the southeastern United States that is called H. 
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The following referred to this species. LocaLITy UNKNOWN: 
Chapman, no. 3856, with seeds (hb. Mo. Bot. Gard.). Norra 
Carona: Wilmington, C. S. Williamson, without seeds (hb. Phil. 
Acad.). SoutH CaRroLina: sandy loam in Soe places, Summerville, 
B. L. Robinson, no. 176, without seeds (hb. Gray). Fuiorma: F. 
Rugel, 1842-1849, ex x herb. Mus. Brit. no. 132, without seeds (hb. 
Mo. Bot. Gard.). ALABAMA: ex herb. George e Thurber, with seeds 
(hb. Gray); Gates, with seeds (hb. Phil. Acad.); Buckley, with seeds 
(hb. N. Y. Bot. Gard.). Texas: Lindheimer, no. 187, without seeds 
(hb. Gray, hb. Mo. Bot. Gard.). Also two specimens from South 
Carolina. One was sent in a letter by M. A. Curtis, from Society 
Hill, Sept. 15, 1853, to Dr. Gray with the following remarks, “I 
send also an abortive Hypoxis now not uncommon here as a second 
growth of the season. Flower three cleft, white.” The seeds of this 
plant have very little of the golden rege gree but show a 
marked preponderance of a brilliant blue color. other was sent 
y Miss Laura M. Bragg to Professor Fernald from Deka, ape 

Co., with the following field label, “In second growth 
and. Broom grass association. Coll. . . . June 21, * 1920. ° 
Both of the above specimens have longer — than the usual 
H. sessilis and the flowers are only three-c 

. H. sreviscapA HBK. Corm Sides 5-7 mm. thick, 
covered with dark brown, membranous sheaths disintegrating into 
tufts of fibers; leaves lanceolate, decidedly narrowed at the base, 
about 2 mm. broad, up to 1.2 dm. long, pilose; peduncles filiform, about 
3.5 cm. long, 1-2-flowered; ovary and capsule pilose; perianth- 
segments narrowly elliptic, 3-4.5 mm. long; capsule subcylindric, 
5-7 mm. long; seeds about 0.8-1.1 mm. in diameter, black, covered 

with a brown exfoliatin ing outer coat that is flecked with iridescent 
material.—Gen. et Sp. Pl. i. 286 (1815).—Plateaus in South America. 

H. breviscapa was reported by Humboldt, Bonpland and Kunth as 

coming from Brazil. The one sheet of herbarium material answering 

the description of this species, no. 1042, with seeds, Miguel Bang 

(hb. N. Y. Bot. Gard.), came from Bolivia. It shows the leaves 

narrow at the base as the Brazilian plant is described, and all but one 

of the pis have a Pah flower to each peduncle 

long; ovary and capsule pilose; Pars gta 3.5-15 mm. long, 

ther lege the apex; capsule auc to subcylindric, 4-9 
mm. long; seeds brown, covered with v umerous, minute, awl- 

shaped murications. —Pollard in Small, Fl S. E. U.S. 287 and 1329 

(1903).—Southern United States and adjacent islands. The fol- 
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wishes are referred here. —— Carona: G. McCarthy, “type 
pecimen,” without seeds (hb. U. S. Nat. Mus.); G. McCarthy, 

without seeds (hb. U. S. Nat. Mus.); Wilmington, Edwin B. Bartram, 
without seeds (hb. N. Y. Bot. Gard.). Sour CAROLINA: pine 
barrens two miles north of Ma Re Clarendon County, Witmer 
Stone, no. 72, with seeds (hb. Phil. Acad.); near Kittredge railroad 
station, Berkeley County, with seeds agree by Miss Bragg). 

Fiorwa: Apalachicola, with seeds (hb. Mo. Bot. Gard. no. 107259); 
Realeehoule Chapman, with seeds (hb. N. Y. Bot. Gard.); Aspalaga, 

Fie. 9. H. tieviallabd: and seed. 

Chapman, with seeds (hb. Mo. Bot. Gard. nos. 760670 and 760671). 
Mississtppr: S. M. Tracy, no. to seeds (hb. N. Y. Bot. Gard.); 

shall, Harriso ig 
seeds (hb. Mo. Bot. cas: Elihu Hall, no. 632, without seeds (hb. 
U. S. Nat. Mus., hb. Gray, hb. N. Y. Bot. Gard.). ne OF A ved 
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vicinity of San Pedro, pinelands, NV. L. Britton, Percy Wilson & A. 
D. Selby, no. 14332, with seeds (hb. N. Y. Bot. Gard.). 

This material was distributed mostly without a specific name, as 
H. juncea Smith, or in a few instances as H. micrantha. 

Fic. 10. H. micrantha (left) and seed (below). 

H. potosina (right) and seed (above). 

9. H. potosina, n. sp., cormo globoso vel subcylindrato 0.8-1.3 cm. 

i is 

1.2-4.8 mm. latis usque ad 3.5 dm. longis; pedunculis subfiliformibus 

iculatis pilosis 0.7-1.2 dm. longis uni- vel pauci-floris; ovario 
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capsulaque dense pilosis; segmentis perianthii pilosis ellipticis 5-13 
mm. longis; seminibus 0.8-0.9 mm. diametro brunneis, testa aculeis 
elongatis munita, sens foramineque atris a naevo lucido atro 
spathulato circumscrip 

Corm globose to sel ic, 0.8-1.3 cm. thick: covered with 

membranous and ofte rillous brown sheaths; leaves linear- 

lanceolate, coarse in sate and rather densely pilose (when young 
villous on the lower surface) 1.2-4.8 mm. broad, up to 3.5 dm. long; 
peduncles coarsely filiform, canaliculate, pilose, 0.7-1.2 dm. long, 

1-few-flowered; ovary and capsule densely pilose; perianth with 
hairy elliptic segments 3-7.5 mm. long; capsule subcylindric to 
ellipsoidal, 5-13 mm. long; seeds 0.8-0.9 mm. in diameter, brown, 
the outer coat covered with sharp, prolonged murications; the black 
beak and hilum set in a lustrous, black, pyriform spot —At high 
altitudes in Central Mexico. The following are referred here. 
San Luis Porost: altitude 1830-2440 m. (6000-8000 feet), in — 
of San Luis Potosi, Parry & Palmer, no. 871, with seeds (hb. Gray, 
TYPE, hb. U. S. Nat. MMe hb. Phil. Acad., hb. Mo. Bot. Gard.); 
low ground about San Luis Potosi, Schaffner, no. 545, with seeds 
(hb. Gray). 

This material was distributed as H. decumbens L. but it differs 
from that species in having a fibrous base and rigid, coarsely veined, 
densely pilose leaves as well as in having very different seeds. 

10. H. Wrightii (Baker), n. comb. Corm subglobose, 6-12 mm. 
thick, covered with membranous and somewhat fibrillous brown 
sheaths; leaves linear, canaliculate or involute, 0.4-3 mm. broad, up 
to 2.6 dm. long; peduncles filiform, pilose, 0.4-1.2 dm. long, 1-2- 
flowered; ovary and capsule densely pilose; perianth with lanceolate 
to narrowly elliptic, acutish segments, 0.4-8.1 ~ i ve: capsule 
subglobose or ellipsoidal, 4-6 mm. long; seeds 0. 8-1. in diameter, 
black, lustrous, the outer coat covered hiea aaa truncated 
— sae ars carved pebbling—H. juncea, var. Wrightii at Baker, 

Linn. Soc. xvii. 106 (1878) Finds Keys, Bahama 
mire and the West Indies. The following are referred here. 

southwest of Nassau, A. E. Wiat ae without seeds he 
ritt 

ritton, E. G. é Britton & J. F. Cowell, no. 10062, 
without seeds seeds (hb. NY Bot. Sessesis IsLe or Pines: A. A. Taylor, 
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Fic. 11. H. Wrightii and seed (left). 
H. rugosperma and seed (right). 

no. 71, without seeds (hb. U. S. Nat. Mus.); Neuva Gerona, A. 
Hi. Curtiss, without seeds (hb. N. Y. Bot. Gard.). Porro Rico: near 
Bayamon, Sintenis, no. 1067, without seeds, (distributed as H. de- 
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cumbens L., hb. U. S. Nat. Mus.). The plants in the list above, 
unless otherwise marked, were distributed as H. juncea Smith. 

H. juncea, var. Wrightit was the name given by Baker to number 

239, collected by Charles Wright in Cuba, because it differed from 

true H. juncea in having the capsule sparsely pilose and the outer 

leaves disintegrating into setaceous fibers. I have not seen number 

239. In the specimens that I have examined, the leaves of H. juncea 

may frequently disintegrate more or less into fibers at the base, but 

the Cuban plants always show this disintegration of their outer 

leaves. Superficially, although the leaves of the Cuban plants are 

very narrow, those of H. juncea are even narrower and appear filiform. 

Also the seeds are very different. H. juncea has black seeds with 

murications truncated and sharply sculptured, but the Cuban plant 

has drab seeds marked with low, flat or corrugated pebbling. I have 

seen no West Indian specimens with the characteristic seeds of H. 

juncea; therefore I am raising var. Wrightiz to specific rank. 

11. H.rugosperma, n. sp.,cormo globoso vel subcylindrato 0.6-1.5 
em. crasso, foliis exterioribus balk in fasciculo brunneo fibrarum 

dissolutis; foliis lineari-lanceolatis apice acutis pilosis 1.7-5 mm 
latis usque 2.7 dm. longis; pedunculis subfiliformibus canaliculatis 
pilosis 0.4-1.2 dm. longis pauci-floris; ovario capsulaque dense pilosis; 
segmentis perianthii anguste ellipticis vel lanceolatis acutis 3-7 mm. 
longis; capsulis olen ig ca vel ellipsoideis 6-9 mm. longis; semini- 
bus 0.8-1 mm. diametro brunneis, testa vesicula persistenti jugis 

confluentibus reget og paullo rugosis irregulariter instructa. 
to subcylindric, 0.6-1.5 em. thick; the outer leaves 

breaking up = the base into tufts of brown fibers: leaves linear- 

lanceolate, with an acute apex, pilose, 1.7-5 mm. broad, up to 2.7 dm. 
long; peduncles coarsely filiform, canaliculate, pilose, 0.4-1.2 dm. 

long; ovary and capsule densely pilose; perianth-segments narrowly 
elliptic or ghee acute, 3-7 mm. long; capsule subcylindrie or 
ellipsoidal, 6-9 mm. long; seeds 0.8-1 mm. in diameter, brown; 

thin, slightly jagged crests. —In untainous regions of Mexico and 
Central America. The sciloetiie’ A are referred here. Jawisco: cliffs 
near Guadalajara, C. G. Pringle, no. 2908, with seeds (hb. Gray, 
TYPE). GuATEMALA: Santa Rosa, altitude 915 m. (3000 a 

Heyde & Luz, no. 2934, with seeds (two sheets in hb. U. S. N: 

Mus., hb. Gray). 

This material was distributed as H. decumbens L. but is easily 

distinguished from that species by its fibrous base and more pilose 
leaves as well as by its seeds. 
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12. H. fibrata, n. sp., cormo globoso vel subcylindrato 7-19 mm 
crasso vaginis membranaceis brunneis et dense fibratis investo; 

foliis linearibus subrigidis 1.8-5 mm. latis 0.6-2.5 dm. longis pilosis; 

Fia. 12. Hz. fibrata tick (left). 
H. humilis an d (right). 

Seger pilosis filiformibus 1. te cm. longis uni- vel pauci- 

floris; ovario capsulaque dense pilosis; segmentis perianthii anguste 

ellipticis 3-6 mm. longis; capsulis subcylindratis 5-9 mm. longis; 

seminibus brunneis processis firmis conicis subtruncatis haud {con- 

fluentibus obsitis. 
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Corm globose to subeylindric, 7-19 mm. thick, covered with brown, 

aah eal sheaths and dense fibers; leaves linear, rather rigid, 
1.8-5 mm. broad, 0.6—2.5 dm. long, pilose; peduncles pilose, filiform, 
1.5-15 em. long, 1- few-flowered; ovary and capsule densely pilose, 
abe epee narrowly elliptic, 3-6 mm. long; capsule sub- 

m. long; seeds brown, covered by firm, —— rather 

truncated Bae suit processes.—Throughout 
following is selected as the TyPE of this species. age vicinity 
of Puebla, Bro. Nicolas, no. 5203, with seeds (hb. Gray, hb. Mo. 

Bot. Gard.). The following, although frequently without good 
seeds, are referred here. CHIHUAHUA: in the Sierra Madre, near 
Colonia Garcia, C. H. T. Townsend & C. M. ena no. 70 (hb. N 

é, 
U.S. Nat. Mus.). Jatisco: Tapalpa, Marcus E. Jone, 5 no. 469 (hb. 

U.S. Nat. Mus., hb. Mo. Bot. Gard.). Mexico: near Tultenango, 

J. wa . Rose & Robert Hay, no. 5442 (hb. U. S. Nat. Mus.); Valley of 
co, Pedregal near San Angel, J. N. Rose & Walter Hough, no. 

4510 hs U.S. Nat. Mus.). Moretos: Cuernavaca, Chas. C. Deam, 
44 (hb. Gray). Pusrpta: vicinity of Puebla, ee G. Arséne, no. 

1138 (hb. Gass hb. Mo. Bot. Gard., hb. N. Y. Bot. Gard.). Loca.ity 
UNKNOWN: one sheet with very good seeds in the Pay herbarium. 

This material was distributed mostly as H. breviscapa HBK. or 
gorse as H. decumbens L. 

. HUMILISs HBK. Corm globose to subcylindric, 5-11 m 
thick, covered with brownish membranous or pee eats 
eaven linear, canaliculate and densely pilose, 0.8-2.8 mm. broad, up 
to 3.5 dm. long; peduncles filiform, pilose, 1-18 cm. ag ag eee 9 
ovary and capsule densely pilose; perianth-segments narrowly 
elliptic, 3-5 mm. long; capsule subglobose, 3-6 mm. long; s 
0.8-1. ‘ mm. per pe —™ the outer coat covered with numerous, 

cations; the beak and hilum a and gem 
Ny. Gon et. Sp. PL i. 286 (1815). Niobea prat ill 
Schultes, Syst. Veg. vii. 762 (1830).—Fields in Mexico sage South 

erica. The following are refe re Dr. Coulter, 

1 According to Hemsley in Biologia Centrali-Americana, Botany, iv. Dr. oar 
Coulter “collected in California from 1831-1833, and ora 

north Mexican probably they came from either 
Monte both of which are in the state of Hidalgo. 
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ft.), F. W. Pennell, no. 2163, with seeds (hb. Gray, hb. N. Y. Bot. 
Gard.); plateau de Sta. Fé de Bogotd, 1861, ex herb. Parseval- 

Grandmaison, with seeds (hb. Gray.). Eucapor: Quitensian Andes, 
J. P. Couthouy, 1855 (hb. Gray). Boxrvra: Miguel Bang, no. 1793, 
with seeds (hb. N. Y. Bot. Gard., hb. Mo. Bot. Gard., hb. Gray, hb. 
U. S. Nat. Mus.); G. Mandon, no. 1208, with seeds (hb. ae, hb. 
WY: ee Ga aed Sn ee F. Kurtz, no. 8386, with seeds 
(hb. N. Y. Bot. Gard.). 

This material was een are as H. decumbens L., H. pusilla HBK., 

and H. humilis HBK. 
14. H. mexicana Schultes. Corm globose to subcylindric, 3-12 

mm. thick, the membranous bases of the old leaves frequently 
ne somewhat fibrillous tufts; leaves linear-lanceolate, pilose, 
1.2+4 mm. broad, up to 3.2 dm long; peduncles filiform, canaliculate, 

ade uae Shores glabrescent below, 1.5-18 cm. long, 1-several- 

flowered; ovary and capsule densely pilose; perianth-segments linear 
or narrowly elliptic, 3-8 mm. long; capsule globose to subcylindric, 

15 mm. long; seeds 0.8—1.1 mm. in diameter; the outer coat brown, 
muricate, Ne: long, sharp processes, irregularly exfoliating in patches 
showing the black coat beneath; the beak and hilum prominent and 
black.—Schultes in Roemer and Schultes, Syst. Veg. vii. 761 (1830 

—Along the bases of the mountain ranges of Mexico, northward into 
Arizona. The following are referred here. VERA CRUZ: near 
Santa Fé, J. NV. Rose & Jos. H. Painter, no. 6522, without seeds (hb. 
U. S. Nat. Mus.); Orizaba, ex herb. Mus. Paris, no. 2830, without 
seeds (hb. Gray). TLAXCALA: ag tr rf N. Rose & Robert Hay, 
no. 5967, without seeds (hb. U. S. Nat. Mus.). Mexico: o 
Toluca, J. N. Rose & Jos. H. Painter. no. ae. 5 with seeds (hb. U. S. 

Nat. Mus.); Cima, J. N. Rose & Jos. H. Painter, no. 7187, without 

seeds (hb. U. S. Nat. Mus.); near Eslava, lava beds, altitude 2440 m. 

(8000 feet), Rusby, no. 339, with seeds (hb. N. Y. Bot. Gard.); near 
Eslava, J. N. Rose & Jos. H. Painter, no. 7140, with seeds (hb. U. S. 
Nat. Mus.); on Popocatepetl, J. N. Rose & Robert Hay, no. 6307, 

uA. : HIHUAHUA: damp 
of the Sierra Madre, C. G. Pringle, no. 1380, with seeds (hb. N. Y. 
Bot. Gard., hb. U. S. Nat. Mus., nos. 932928 and 36590, hb. Gray, 
hb. Phil. Acad.); near Colonia Garcia, E. W. Nelson, no. 6127, with 

seeds (hb. U. S. Nat. Mus.). Arizona: near Fort Huachuca at 
Tanner’s Cafion, in sod, Lemmon, no. 2891, with seeds (hb. Gray); 
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Huachuca Mts., J. G. Lemmon & wife, with seeds (hb. U. S. Nat. 
Mus.). 

This material was distributed as H. decumbens L. 

—_——_——_ ~~ 

IE 

tg as 

Vy 
LTA Rel 
a 

Fig. 13. H. mexicana and seed (left. 
H. catamarcensis and seed (right). 

15. H. catamarcensis, n. sp., cormo subgloboso vel subcylindrato 
5-9 vaginis membranaceis b eis et saepe fibrillatis 
investo; foliis lineari. latis 1-3 mm. latis 1-1.9 dm. longis, 

: is filiformibus laxe adscendentibus vel recurvantib 
3.5-5 em. longis, villosis p im ad apicem, uni- vel pauci-floris; 
ovario ca ue sparse pilosis; segmentis perianthii lanceolatis 
ellipticis 3-5 mm. longis; pedicellis 3-6 mm. longis; capsulis subcylin- 
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dratis vel paullo _ellipsoideis pene subglabris maturitate 4-6 
seminibus 0.8-1 m . diametro atris, partim parvis 

naevis testae brunneae investi 
Corm subglobose to subcytindete. 5-9 mm. thick, covered with 

membranous and often fibrillous brown sheaths; leaves linear-lanceo- 
late, 1-3 mm. broad, 1-1.9 dm. long, pilose; peduncles filiform 
loosely ascending or recurving, 3.5-5 cm. long, villous especially above, 
1-few-flowered; ovary and capsule sparsely pilose; — -segments 
lanceolate, elliptic, 3-5 mm. long; pedicels m. long; capsule 

subcylindric or ellipsoid, usually rather dabraté | at maturity, 4-6 
mm. long; seeds 0.8—1 mm. in diameter, black, partially nett a 
small patches of a brown outer coat. —In n orthemn Argentin 
following is referred here as the TYPE of this species. Cisse, 
from the department of Andalgal4, P. Jérgensen, no. 1551, with seeds 
(hb. Gray, hb. U. S. Nat. Mus., hb. Mo. Bot. Gard.). 

It was distributed as H. decumbens L. 

(To be continued). 
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CONTRIBUTIONS FROM THE GRAY HERBARIUM OF 

HARVARD UNIVERSITY 

New Sertes.—No. LXIX. 

A. BRACKETT. 

(Continued from page 147.) 

LIST OF EXSICCATAE creer 

Anderson. 
1265 nirates a 1s Sea 

487 hirsuta (L.) "Coville. 
rs 

1138 fibrata Brackett. 
‘achman. 

2120 hirsuta. (L.) a 
S. M. Bai 

231 hirsuta Pie Coville 
uel Bang. 

1042 epee HBK. 
1793 humilis HBK. 

= “Page 
239 decumbens L 

eae. 

121 hirsuta (L.) (octite. 
Berlandier erla: 

1832 hirsuta (L.) Cov ille. 

a) a 
“ e, var. lepto- 

carpa (Engelm. S Gray) Brackett. 
529° hirsuta (L. ) Cc oville. 

520 hirsuta (L.) Coville, var. lepto- 
carpa (Engelm. & a Brackett. 

520° hirsuta (L. ) Co ovill 

OBaT* juncea Smith. 
2527¢ ‘a ae 

25278 a 
2527: 4c 

4015 pene cin L) Conl, var. lepto- 
(Engelm. & Gray) Brackett. 

1408 hirsuta (L.) Coville. 
3433 “ ac “cc 

Botteri. 
80 decumbens L., var. major Seu- 

455 decumbens L., var. major Seu- 

463 decumbens L., var. major Seu- 
bert. 

B Ub. 
2830 mexicana yo ay 

183 Fie es ie ro 

68 rigida Chasine 
103 hirsuta (L. ) Coville 

2285 decumbens L. 
Brit ri and B 

286 —— (Baker) Brackett: 
and Cowell. 

10062 Wrehtii pie ge lB tego 
ibe a 

208 dec ae 
Bri ey "Britton and Earle. 

6301 decumbens 
tton and Hazen. 

24 Pmorar sho en 
Britton and Hess. 

2811 decumbens L. 
Britton, Britton and Shafer. 

102 juncea a Bnith 
Britton and Shafer. 

ae decumbens L. 

Britton, Wilson and Selby. 

14332 micrantha Pollard. 
Broadway. 

Mr. and Mrs. H. I. Brown and F. C. 

Seymour. 
1901 hirsuta (L.) Coville. 

Bush 
55 hirsuta (L.) Coville. 

316 
385 iaaki ‘d) Coville, var. lepto- 

geim. & Gray) Brackett. 
sorts) Cl 

. J. Carter. 
Coville. 

Bro. Leon and F. R. Cazanas. 

5920 Wrightii (Baker) Brackett. 
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A. W. Chapman W.C. cavern 
510 hirsuta (L.) Coville. 113 decumbens L 

Clute. Fredholm. 
208 decumbens L. 

Coulter. 
1546 humilis HBK. 
1565 

J. F. Cowell. 
521 decumbens L. 

A. H. Curtiss. 
2837* hirsuta (L.) Coville, var. lepto- 

carpa oon Sait Gray) Brackett. 

ae ae 45 
4727 hirsuta (L.) Coville, var. lepto- 

carpa (En = & Gr ray) Bessevts. 
avis 

ae hirsuta L. ) Coville. 

Deam. 
44 fibrata ape 

205 hirsuta (L. ) Coville. 
on and Me C. Gage. 

679 hirsuta (L.) "Covill 
Drumm 

342 hirsuta (L.) Coville, var. lepto- 
carpa (Engelm. & oy) Brackett. 

417 hirsuta (L.) Cov. 
Asay 

2011 decumbens L. 
3317¢ 

: nd Baker. 
1490 hiteota ¢ i ) “Coville, 

Egger. 
615 decumbens ie 

324 hirsuta (L.) conit: 
er. 

1565 —— L., var. major Seub. 

891 decumbens L., var. major Seu- 

Mr. 
182 decumbens 
9822 

315 juncea Smith. 
3 ecumbens L. 
5010 juncea Smith. 

3 ae “é 

6043 hirsuta (L.) Coville, var. lepto- 
carpa (Engelm. & Gray) Brackett. 

Fuertes. 
1704 Sele ee L. 

1553.3 hirsuta a) Coville 
A. Ger. 

778 hirsuta Gov 

133 decumbens i 
H. A. Gleason. 

2281 hirsuta (L.) Cone 

306 i i 
an. 

100 hirsuta (L.) “Coville. 
55 oe “eé ae 

Green n, Lansing and Dixon. 
39 che “L. ne 

Ha be 
169 hirsuta (L. eg 

631 hirsuta (L.) Coville. 
632 micrantha Polla 2 

rT. on; 
829 hirsuta (L.) Coville. 

. M. a rper. 
1268 hirsuta 30 ville. 
— hirsuta (L.) Coville, var. lepto- 

arpa (Engelm. & Gray) Brackett. 
1604 De jancen Smit 
1880 hirsuta (L.) Coville. 

. Harris. 
8589 decumbens L., var. major Seu- 

i decumbens L., var. major Seu- 

9401 decumbens L., var. major Seu- 
rt. 

12059 aie o 

366 decumbens = 
Hassler. 

1178 decumbens L. 
3245 
5562 

ond Me. . A. Heller. 
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Heyde and Lux. 
2871 decumbens L. 

34 rugosperma Brackett. 
Hitchcock. 

343 juncea Smith. 
Holm. 

67 decumbens L. 

687 hirsuta (L.) Coville. 
1984 ae 4é ae 

2523 ee ac “ec 

4157 ae sé “ee 

well. 
653 om dh) Foote. 

Us. 
4107 hirsuta (L.) ppc 

469 fibrata Brackett. 
érgens 

1551 catamarcensis "Ricki. 
J. R. Johnston. 

36 decumbens L. 
Kearney. 

1035 hirsuta (L.) Coville. 
1265 oe ee 

1378 oe ac “ce 

Kellogg. 
531 bieata (L. 7a oe 

Killip. 
3570 decumbens +: bade 

2837 hirsuta CL.) Coville. 

8386 humilis HB 

332 rigida Ctapacane: 
Lehmann. 

7599 decumbens L. 
Lemmon. 

2891 mexicana — 
Lighthipe. 

470 juncea Smith. 

’ hirsuta (L “a Coville e, var lepto- Pp 
opine (Engelm. & Gray) Brackett. 

188 Niesitas (L.) Coville, var lepto- 

carpa — & te Brackett. 

579 ES L, 
Bayard Long. 

3444 hirsuta (L.) ) Coville. 
3784 ac sé ace 

5904 ae ae “é 

6975 “a ae ac 

ve 177 “cc “ ““ 

148 hirsuta &) Coville 
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3536 hirsuta (L.) Coville. 
acElwee. 

308 hirsuta (L.) Coville. 
. Macoun. 

13799 hirsuta (L.) Coville. 
Mandon. 

1208 humilis “Mason. 

798 decumben: 
6139 meg th Coville. 

=i gt 

96 hirsuta x) Covi 
arthy. 

8 micrantha Pollard. 

74 micrantha Pollard. 
M. islahn 

1698 juncea Smith. 

210 hirsuta (L.) Gove ia 
_R. Mumb auer. 

407 hirsuta me Coville. 

488 dec nt " 
789 oo Smith. 
of. 
2072 ae “é 

Nash a Taylor. 

1183 decumbens L 
E. W. N — 

6127 ve Schultes 
GE Nichols. 

69 decumbens % 
‘olas. 

5203 fibrata Brackett. 
J. Ei 

165 hirsuta ee Coville. 
B. Ohlinger. 

599 juncea Smith. 
J. H. Oyster. 

3852 — Aiea" Coville. 
almer. 

J pidionone tee 

557 juncea Smith. 
581 o- umbens L., var. major Seu- 

be 
E. J. Palmer. 

694 hirsuta (h) Coville. 

5 
1566 rigida Chapman. 

5316 micrantha Po lard. 

carpa Se, & rackett. 

9357 hirsuta (L.) C 

9520 hirsuta (L.) Corie, var. lepto- 

carpa (Engelm. & kett. 

ae hirsu ta (L.) Covi 
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322 hirsuta A , Couuit 
rry and Paleo. 

871 te i Hemidti: 
almer. 

90 hirsuta a) iy oe 

12552 hirsuta (L.) Coville. 
ennell. 

1346 hirsuta (L.) Coville. 

2552 hirsuta (L.) Coville. 
2808 oe ae 

4998 ae ae 

Il and Long. 
7812 Saceatee (L.) Coville. 

Pollard. 
21 hirsuta (L.) Coville. 
200 

Pollard and Mazon. 
2 hirsuta (L. ) Coville. 

2971 hirsuta ay" Coville. 
3411 ae ae oe 

7097 oe “sé oe 

yea 8 “ce ie3 ee 

etz, Mattern and Long. 
6556 ets (L.) Pursue 

1380 mexicana Benue 
2908 rug Peau Brackett. 

1834 mexicana Schultes. 
6966 humilis HBK. 

: Redfield. 
7933 hirsuta (L.) Coville. 
7034. ** 4 

48 hirsuta A.) Covi 
i hirsuta (i) Coville. 

27608 “ 

pe 2 Se 
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353 hirsuta (L.) Coville. 
709 ae as oe 

Rolfs. 
255 juncea Smith. 

ose. 
1655 mexicana Schultes. 
3307 tepicensis Brackett. 
3319 

Rose and Hay. 
5374 fibrata Brackett. 
5442 
5967 mexicana Schultes. 
6142 decumbe 
6307 mexicana Schultes. 

ugh. 
4326 decumbens L., var. major Seu- 

4510 fibrata Brackett. 
Rose, die and Russell. 

3346 sabe 
: Ponte - Rose. 

9219 mexicana Schulte 
Ros and Rani: 

6522 mexicana Schultes. 

6776 4c sé 

go: 
1187 sé ae 

7237 decumbens L. 
ugel. 

132 sessilis L. 
usby. 

339 mexicana Schultes. 
: uth. 
pe hirsuta (L.) Coville. 

8218 hirsuta iy Cove. 
Safford. 

80 hirsuta (L.) gees 
UTmMman. 

7937 juncea Smith. 
J oH. Sch 

139 ——, (L.) Coville 
. C. Seymour. 

1157 cs (L.) Coville. 

1871 meas Pollard. 
BEE — ath. 

343 3 ruta i Coville, var. ep to- 
elm. & Gray) Deachint. 
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H. H. Smith. Townsend and Barber. 
2266 decumbens L., var. major Seu- 70 fibrata Brackett. 

Tracy. 
H. H. Smith and G. W. Smith. 5090 rigida Chapman. 

14 decumbens L. 5091 
U. C. Smith. nog =“ sa 

1405 hirsuta (L.) Coville. 
M. P. Somes. 

3067 hirsuta (L. : Coville 

5068 ae cahane te 
Standley. 

ef a Smith. 

5093 oe ae 

5095 micrantha Pollard. 
6 
6621 hirsuta (L.) coun, var. lepto- 

carpa a (Engelm. & Gray) Brackett. 
a juncea Sm ith. 
751 

oan 9231 hirsuta L) Coville. 

tandtey. H. von Tuerckheim. 

11381 eevis a. ) Coville. 33 decumbens L., var. major Seubert. 

12963 a Smith. 3842 decumbens L., var. major Seu- 
tandley vor Bollman. be 

12097 nee! ee? .) ae and Griggs. "Underwood 

2817 hirsuta (L.)" Coville a5 ak het 
1135 ee aay L. F. Ward. 

72 micrantha Pollard Gn part). 137 hirsuta (L. - Wie. 

506 humilis HBK. 
545 potosina * Sinton. 

A.E 
271 nce Ger icadicotis 

74 hirsuta L) Covi 

488 dec 
1067 Weehat i (Baker) Brackett. 

. Straub. 

C. S. Williamson. 

nee hirsuta (L.) Coville 

52 juncea Smith. sie Percy Wilson. 

71 Wrightii Baker) Brackett 347 decumbens L. — 
Alexa aylor. ae ec sept 

4227 1515 decumbens L. 

decunene 3745 bl ape (Baker) Brackett. 

7280 dertentenn Hu Wright, Parry and Brummel. 

8028 530 decumbens L. 

Il. SOME GENERA CLOSELY RELATED TO HYPOXIS. 

Previous to 1762 the plants now known as Hypoxis were scattered 

among the genera Anthericum, Crocus, Ornithogalum, Allium ete. 

Linnaeus in the first edition of his Species Plantarum (1753) had thus 

distributed them but in his second edition (1762) he formed under 

Hexandria Monogynia the genus Hypoxis with four species. 

Philosophia Botanica (1751) he had proposed a fragment of a Natural 

System of classification and in Sprengel’s edition of this work (1809) 

Hypoxis was added to the class Coronariae 

Jussieu in 1789 published his Genera peony in which he proposed 

a system of classification supposed to be more natural than the one of 

Linnaeus because the whole structure of the plant was taken into 
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consideration. In this, under Class III Perigyna, Order VII Narcissi 

of his Monocotyledons, he placed the genus Hypozis. 

Robert Brown in his Prodromus (1810) formed the family Amaryll- 

deae and under the heading “Genera inter Asphodeleas et Amarylli- 

deas media” placed the genera Hypoxis, Curculigo Gaertner and 

Campynema Labillardiére. Later in his General Remarks on the 

Botany of Australia (1814), he said, “it is better to consider Curculigo 

and Hypowis as forming a separate family.” This family he proposed 

to call the Hypoxideae, characterized by “ Perianthium superum 

limbo sexpartito, regulari, aestivatione imbricata. Stamina sex, 

imis lacinis inserta. Ovariwm 3-loc. loculis polyspermis. Capsula 

evalvis, nunc baccata, polysperma. Semina umbilico laterali rostelli- 

formi: testa atra crustacea. Embryo in axi albuminis carnosi: radicula 
vaga 3) 

Curculigo was described by Gaertner in 1788 with the species C. 

orchioides, a plant which had previously been considered an orchid. 

Jussieu in 1789 made no mention of this new genus but later Robert 

Brown classed it with Hypoxis as above stated. 
Campynema was described by Labillardiére (1804) as a new genus 

based upon a plant from Tasmania which he called C. linearis. 

Since it has a leafy stem and its seeds are very different from those 

of Hypoxis it seems unwise to place these two genera together. 

John Lindley in his Introduction to a Natural System of Botany 
(1831) placed Curculigo and Hypoxis under the order Hypoxideae. 

Later in his Natural System of Botany (1836) he placed the Hypoxideae 
as a family under the order Amaryllidaceae and he said, “I give up 
the possibility of characterizing Hypoxideae as a distinct Order, for 
their occasionally rostellate seeds appear of no value as an ordinal 
distinction.” All of the American species of Hypoxis and Curculigo 
have rostellate seeds and Baker says the Old World species of both 
likewise have them. So by including plants without rostellate seeds 
Lindley seems to have brought together some unrelated genera when 
he placed Curculigo including Molineria Colla, Hypoxis including 
Fabrica Thunberg and “Caelanthus Schlectendal” (originally pub- 
lished Coelanthus Willd.) under the family Hypozideae. 

Colla (1825) described Molineria, with M. plicata as type, and 
observed that it had been considered a Curculigo but that it differed 
from the latter in several respects. He listed the differences and also 

gave a figure of his plant. From his plate and from specimens of 
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similar appearance it seems that he over-estimated some of these 

differences. For instance, he stated that the seed of his plant is 

“imappendiculata . . .- non rostratum,” as is the seed of Cur- 

culigo orchioides which must be taken as the type for the genus 

Curculigo. Nevertheless, when a Molineria seed is seen under a 

microscope the beak and rostrate hilum are clearly discernible. 

They are obscured to the unaided eye by the uneven contour of the 

whole seed. 
Coclanthus has the flowers in racemes, a superior ovary and is 

generally referred to the genus Lachenalia of the Liliaceae. 

In 1847 in his Vegetable Kingdom under the alliance N acissales 

Lindley again made the Hypoxidaceae a separate order, between the 

Haemodoraceae and the Amaryllidaceae. He characterized it by 

“Flowers hexapetaloideous, much imbricated. Stamens 6; anthers 

turned inwards. Radicle remote from the hilum, which is often 

strophiolate.” Under this order he placed the genera Curculigo, 

Forbesia Ecklon, Pauridia Harvey and Hypoxis. This time he put 

“ Coelanthus W.” among the Liliaceae. 

I have been unable to see Ecklon’s description of Forbesia but 

later botanists have included it under Curculigo and Baker, who also 

did this, stated that the seeds of Curculigo are rostellate. 

William Herbert (1837) placed the Hypowideae as a suborder under 

his caulescent Amaryllidaceae. This suborder he divided further, 

and under his division Hypoxidiformes, characterized by “sepals and 

petals conformable,” he placed the genera ? Weldenia Schultes fil., 

Curculigo, Molineria, Hypoxis and Coelanthus. 

Weldenia has been placed since in the Commelinaceae which it 

resembles in habit and leaves. 

In his Flora Australiensis (1873) Bentham formed the order 

Amaryllideae characterized by “ Flowers regular or nearly 
so. Anthers 

opening inwards. Placentas axile. Seeds albuminous. Inflores- 

cence centripetal. Leaves chiefly radical, veinlets when present 

transverse.” He distinguished five tribes, Haemodoreae, Conostyleae, 

Hypowideae, Agaveae and Euamaryllideae. He said, “The several 

‘dice ‘L so. 4 ® i | me Wl hae | BY - J m | ant 

Orders, or at any rate as referrible to three distinct Orders—Hae- 

modoraceae, Hypoxideae, and Amaryllideae; but although these 

subordinate groups are in most respects distinct, it appears to me that 

it is only by their union in one general Order that we can obtain a 
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well-defined group, of the same grade as Irideae, Burmanniaceae, 

Orchideae, Scitamineae and Hydrocharideae, all of them clearly marked 

out by definite and important characters. It is generally admitted 

that the above suborders, here united under the Amaryllideae, agree 

in the most important characters derived from the flower and seed, 

differing from Hydrocharideae, Orchideae and Burmanniaceae in 

their albuminous seeds, from Scitamineae and Orchideae in their 

regular (or only oblique) flowers, from I rideae and Burmanniaceae in 

their centripetal (not centrifugal) inflorescence and in their stamens, 

from Taccaceae and the majority of Orchideae and Burmanniaceae in 

their axile placentum, from Dioscorideae in their hermaphrodite 

flower, and in all cases there are other characters either less constant 

or of minor importance . . . Taking therefore the Amaryllideae 

as a whole as one Order, it would include besides the five tribes or 

suborders here enumerated . . . the Vellozieae . . . and 

the Alstroemierieae . . . in which however the secondary in- 

florescence appears to be centrifugal.” Under the tribe Hypoxideae 

he placed Hypozxis and Curculigo. 

Bentham and Hooker in their Genera Plantarum (1883) made some 

changes in the five tribes of Bentham. These tribes they called 

Hypoxideae, Amarylleae, Alstroemierieae, Agaveae and Vellosieae. 

Under the Hypowideae they placed the genera ? Campynema,? Pauri- 

dia, Hypoxis and Curculigo. 

Pax, writing in Engler and Prantl’s Dienatiirlichen Pflanzenfamilien 

(1887), placed under the family Amaryllidaceae the subfamily Hypoxt- 

doideae, and under the latter he placed the tribe Hypowideae, con- 

taining the genera Curculigo and Hyporis. He placed Campynema 

in a subfamily by itself parallel to the Hypozidoideae; and Pauridia 

under the Haemodoraceae with the comment, that while Bentham 

and Hooker are not certain that it belongs in the Amaryllidaceae, 

neither is it certain that it is any better placed in the Haemodoraceae. 

The reason for all this uncertainty lies in the fact that while the plant 

has the habit and seeds of a tiny Hypowis it has only three stamens. 

Baker, in his Synopsis of the Hypoxidaceae (1878), followed the 

plan of Bentham and made the Hypowidaceae a tribe of the Amarylli- 

daceae. Here he collected four genera Hypovis, Curculigo, Moli- 

neria and Pauridia, which he characterized in the following manner:— 
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Fic. 14. Curculigo scorzoneraefolia. 

“Criavis GENERUM. 

*Perianthi tubus supra ovarium nullus vel brevissimus. Stamina 

epigyna. 
1. Hypoxis. Fructus capsularis cireumcissus operculatus. Folia 

sessilia haud plicata_ . 
/ 2. MOoLtNnERIA. Fructus baccatus. Folia petiolata plicata . - 

uct = 

3. CurcuLico. Tubus elongatus filiformis. Stamina6 . 
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These four genera have small, dark seeds, with a crustaceous outer 

coat and a beak and lateral rostrate hilum. Judging from the simi- 

larity of their seeds they should be classed together under the Hypozi- 

deae. The seeds of this group are very different from those of the 

other Amaryllidaceae that I have examined and also from those of 

the neighboring families. However, my study has not been extensive 

enough to warrant removing the Hypoxideae from the Amaryllidaceae. 

I am including a description and ‘figures (habit x 14, seed x 40) of 

the American species of Curculigo; and also drawings (habit x 4%, 
seed X 40) of the monotypic Pauridia minuta which appears to have 
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Fig. 15. Seed of Curculigo scorzoneraefolia. 

a miniature Hyporis seed. I also include figures (habit x 1, seed 
x40) of Molineria recurvata (Ait. f.) Herbert (this is Colla’s M. 

plicata renamed according to the international rules) to shew that 

it is unlike Curculigo and while the seed appears to the unaided eye 

be “inappendiculata” it has really, when seen under even a low 

powered glass, the beak and rostrate hilum of the Hypoxideae. 

CURCULIGO SCORZONERAEFOLIA (Lam.) Baker. Tuber cylindrical 
2.5-above 8 cm. long, about 8 mm. thick, crowned with a tuft of 

in 

dm. long; in the broader-leaved plants the leaves narrowed to a petio- 
lar base; scapes mostly one-flowered, 5-8.5 cm. long; pedicels very 
short, scarcely protruding from the tuft of basal fibers; bracts lanceo- 
late, leaf-like, side 2 em. long; ovary cylindrical ‘when mature, 
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sheathed by the bracts and the whole encased by the basal fibers; 
perianth-tube filiform, 2~4 cm. long, pilose, crowned by the six spread- 
ing perianth-segments; perianth-segments lanceolate, 0.7-1.4 cm. 
long, pilose without; capsule indehiscent, Siplinaaest subtended by 
the persistent bracts; seeds black, lustrous, subglobose, 2—2.5 mm. in 
diameter, with a small beak and a much expanded hilum.—Baker 
in Journ. Linn. Boe. xvii. 124 (1878). ypoxis scorzoneraefolia 
Lamarck, Encye. iii. 183 (1789).—Tropical and subtropical South 
America ‘and the Antilles. 

The accompanying drawings were made from a plant in the Gray 

Herbarium, collected by R. Spruce in the vicinity of Barra, Prov. Rio 

Negro, Brazil, Dec.—Mar., 1850-1851. Plants belonging to this 

species have mostly been distributed as Hypozis scorzoneraefolia or 

as Hypoxis decumbens L. The leaves of this species are narrower and 

more grass-like than are those of most of the Old World Curculigos; 

yet the seed is as typically that of a Curculigo as in C. orchioides 

Gaertner around which the genus was described. 

ee or minuta (L. f.) Durand & Schinz. Corm globose, 4- 

m. thick, covered with membranaceous sheaths and the stiff bristly 

form to linear-lanceolate, 0.4-3.6 

mm. broad, up to 3.5 em. long; scapes 
1(rarely 2)-flowered; pedicels longer 

than the peduncles and subtended 
by two setaceous bracts; ovary and 

capsule glabrous; perianth-segments 
2-3.6 mm. long, lanceolate, ‘lightly 
rounded at the apex; capsule sub- 
Shug 2-3 mm. long; seeds 0.1—0.2 

mm. in diameter, black, lustrous, fFy¢. 16.  Pauridia mminuta and 

covered with minute round b- seed. 
bling, making the seeds resemble a 
miniature seed of H. ee hirsuta, 
var. leptocarpa.—Consp. Fl. Afr. v. 142 Aas Ixia minuta L. 

f. Suppl. 92 (1781); Thunb. Diss. Ixia. 6, t. 1, f. 1 (1783). P. hypoxi- 

dioides Harvey, Gen. S. Afr. Pl. 342 (1838). —About Cape Town, 

S. Africa. The following are cited here from near Cape Town; Mac 

Owan & Bolus, no. rte: with seeds (hb. Gray); H. pai no. 2815, 

Sues seeds (hb. G 
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deflexed head; pedicels about 7-16 mm. long; bracts leaf-like, villous 
at the apical margins; ovary and capsule cylindrical or subglobose; 
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Fie. 17. Molineria recurvata and seed. 

perianth-segments linear-lanceolate, about 7 mm. long, pilose with- 
out; capsules indehiscent, 6-12 mm. long, cylindrical, subtended by 
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the persistent bracts which exceed the combined pedicel and mature 
capsule in length; seeds black, globose, about 2 mm. in diameter, 
with uneven contour; murications small, low and flat.—Amaryllideae 

84 (1837). Curculigo recurvata Aiton f. Hort. Kew. ed. 2, ii. 253 

(1811); Bot. Reg. ix. t. 770 (1823). Molineria plicata Colla, Hort. 

ip. App. ii. 331, t. 18 (1825).—Tropical Asia, Australia and the 
Philippine Islands. 

The drawing of this seed was made from specimen no. 18196, 

distributed by A. D. E. Elmer, and now in the Gray herbarium. It 

was collected in Los Bafios (Mt. Maquiling), Province of Laguna, 

Island of Luzon, June-July, 1917. Molineria has been very often 

confused with Curculigo and the specimens have been distributed 

as C. recurvata, C. gracilis Kurz and C. aquasanensis Elmer. 
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I. STUDIES IN THE BORAGINACEAE,—II. 

1. A SYNOPSIS OF THE AMERICAN NATIVE AND IMMIGRANT BoRAGES 
OF THE SUBFAMILY BORAGINOIDEAE. 

Tue following summary of the American Boraginoideac is the result, 
first, of a critical examination and study of the generic lines within 

the subfamily, and, second, of a careful study of the bibliography of 
the group and a serious attempt to identify as many as possible of the 
poorly understood or unidentified species. The data accumulated 
have been fashioned in'to a synopsis containing new keys to both genera 

and species, and such precise information as to specific distribution as 
available specimens and reliable records will permit. For the ter- 
ritory south of Mexico the occurrence of introduced species has been 
given by countries, but to the north the occurrence has been given 

by states. An attempt has been made to distinguish between reports 

based upon published records, and those founded upon specimens 
personally examined, all records of the latter sort being indicated by 
the exclamation sign. No attempt has been made to treat the genus 
Cryptantha which is being reserved for a subsequent paper. Such 
genera as Amsinckia or Plagiobothrys which have had recent revision 
are not treated in detail; instead, merely the reference to the latest 

published review has been cit 

The study of the South American members of the subfamily has 
been practicable only through the courtesy of Dr. W. R. Maxon‘and 
Dr. N. L. Britton who have loaned for my study, in conjunction with 

the material in the Gray Herbarium (G), that from South America 

contained in the United States National Herbarium (US) and the 
New York Botanical Garden (NY). Invaluable for my study of 
Pectocarya was the Southern Californian material of that genus con- 
tained in the Baker Herbarium of Pomona College (P) and loaned 

me by Dr. P. A. Munz 
Key To —— 

A 44 5 3 2 Vg 2 ey OF 4 | 

rongly convex or neuke, leaving a ge upon the ee or 
iced ig Say 

eget ed aeally, eon crowded =— thestyle; 
‘rotate, en. goats! that of a a Solanu Sop Ree or ea 1. Borago. 

St ily tubular 
corolla. — 
—— a Ticking pe appendages or these represented by 

le ER ey ick Ss oiln bin be exe reesi's © 2. Nonea. pots 
Coke. wih ‘definite — appendages formed by the in- 
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Corolla gureuds tubular; throat conspicuously developed 

and.c panulate-dilated; lobes short, erect or with 

Pon ee curved: faucal appendages lanceolate, acute, 

mma entaetiate: oo. Fi ee eS 3. Symphytum. 

Corolla funnel- or salver-form; throat ill-defined, ab- 

ruptly expanding or absent; lobes usually elongate, 

blo 
Corlla-tube distin ctly Doge sae aoinidie: limb subir- 

ee ie ene Pei Ge ge SET | 4, Lycopsis. 

Coralla-tube stones “ab ome regular, not 

a more or less irregular, oblique; stamens un — Mass 6. Echium. 

ge qual. 
Calyx cylindrical, merely toothed; teeth short, iaaich 

t half length of tube, usually connivent over 

fruit; one nate norm ally develope this persistent 
and falling enclosed in calyx; pubescence in part of 

irs. uncinate 
Inf ce naked, ee Sea, ote toes ts 7. Moritzia 

Inflorescence leafy-bracted, o CS te ESN 8. Thaumatocaryon. 

Calyx cut to near base; lobes linear or lanceolate, much 

ee than gies four nutlets normally developed; 

these falling separately and not enclosed in the 
Mey which . Tatbiatent- pubescence of straight 

uae very large, 2.5-8 cm. long, lobes acute; stamens 
ong, ae at least to corolla-sinuses - 

fre equently much beyon cht tenes oe yale . Macromeria. 
Coben of weal | or medium less than 2.5 es 

long; stamens very short, "ireuded and not ap- 
proaching corolla-sinu 

Filaments ligulate; either densely a dorsally ; 
 corolla-lobes tr rounded, erect...... 10. Lasiarrhenum. 

Filaments filiform; anthers glabrous. 
yeah vod yeti acute or acuminate, erect; style 

ong-exserted, protruded as the buds seni? 
mutnide wamitiates: oo. ois is eth es at 1. Onosmodium.. 

Corolla-lobes rounded or obtuse, ascending ‘of 

exserted, never protruded until flower is 
full mn mae 

Nutlets stimched to a flat gynobase by a large 
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— solitary and ste i capitate or disk-shaped, occa- 
8 nally ema rgin 

1 d, divaricate or distinctly 
pe aoe anterior — forming a wight angle or a very 

ute angle with the floral axis. Cynoglosseae 

= ed and then merely by a wrinkle in the p 

Nutlets peng very depressed; cauline leaves on 
sl etioles at least half as long as the deeply 
meet te lades; plants weak and years Ato fag imophytum, 

which are very 
oblanceolate ian plants BOObe as oak es 5. Cynoglossum, 

Dorsal surface of nutlets naked or oce casionally coven 
= uncinate appendages, with a callous or charta- 
ous margin that is entire or serrate or with uncin- 

margins usua y armed with uncinate hairs... . . 16. Pectocarya. 
Fruiting pedicels various, usually flexuous, much 

longer than nutlets; corolla cons sicues, subrotate 

wn! " rotate-tubu ar; nutlets with cupulate margins 

ch lack og pare OF MM os es 17. Omphalodes. 

Nutkets nibetlod near base or mi e or _ erect 

and par patie. are 4 face paralleling floral axis or 
bar | E = ee o 

fornia a very narrow acute angle w it. 

— pn Bi erie yaad irregular, three lobes 

arly distinct, the other mo ted, dactieiag the 

fruit and becoming cornute with 7 79 long eteseen-ts 

sses; ovules 2. Harpagonelleae........... 8. Harpagonella. 

Fruiting calyee s regular or practically so, not armed with 

nee e _mipemidiate processes; ovules usually 4 

Eri 
Coralie hes ie convubsie | in the bud; herbs with usually 

ebrac ay ip racemes an smooth narrow y and 

b ets 
Corolla-lobes imbricate in the bud. 

Nutlets 2, each common, ge 2-celled; ee sagittate 

with the auricles Vv appen 

Hons herbs with aes deeply sordats sessile 

aia Char ihe ace b ees hese haber t +> 20. Cerinthe. 

Nutlets 4, these ee spree anthers 

Fruiting calyx strongly accrescent, very veiny, 

Neidio id toothed and lobed, plicate Niles gi 21. Asperugo. 
cre if, at <s 

y 
n einy 
toothed or lobed, never plicate. 

Cotyledons 2-lobed; corollas: unappendaged, 

orange Of yellow. .:... 2.5... -520--s 22. Amsinckia. 
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—— unlobed; corollas almost always 
aged, eee or blue or very rarely 

soak yellow 
Shrub 9-18 ote high: bag nite thal eae 

porta. for nearly their whole len 
erate, dorsum with Sioshidiate 

BR Neri ak eee age be ae we 23. Selkirkta. 
Herbaceous or rarely sufirutescent plants, 

less than 9 dm. hi 
Nutlets with a definite medial ventral 

groove formed by the non-fusion of 
the eaidsial Walls oko Olid Chea 24. r caconcon 

25. Ore 
Nutlets with owe pericarpial walls fused 

ove the middle and com- 
monly hacwiine a medial ventral keel. 

orcas of Bs agp <i — ircled by an 
up-tur rim ange, almost 
always witheoat Geibidinte append- 

Gorolta white, throat very short oo 
shallow, tube exceeded b 

REGEN Ay CARR Aa at PE $. Plagiobothrys. 
Corolla “blue, eek ical or 

m, tube usually much 

urned rim or flange which is usually 
toothed or lacerate, commonly with 
pao _ hairs or glochidiate ap- 

fyaabee flat: nutlets definitely tet- 
rahedral, attached basally (at 

a necmateb ei ree Co et 28. Trigonotis. 
ie datas pyramidal or subulate; 

utlets not at all tetrahedral, 
aitachod ven vf 

eel, lacking e areola 
sty. pa nutlets; 
racteate annuals............. 29. Lappula. 

Nutlets twice stnaing the stout 
idal gyno weed attached 

. obliquely oe by a 
deltoid or ovate areola; style 
entootied : ig utlets; usually 
— eate; perennials 0 es. 
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sige: calyces erect or ascend- 
ensely caespitose 

silky-pubescent plants with 
small firm leaves........ 30. Eritrichtum. 

Fruiting calveae git Me rank 
tuf glabrous or sparse 
ae plants with broad 
herbaceous leaves........... 31. Hackelia. 

1. Borago [Tourn.] L. Sp. Pl. 137 (1753); Gen. Pl. 67 (1754). 
Borago officinalis L. Sp. Pl. 137 (1753).—Native of the Mediter- 

ranean region. Introduced in N. S., Me.!, N. H.!, Mass.!, Conn., 

N. Y., Pens. 0D: €., _Va., Ont.; Tenn. Ie O.. Mack. Wis iN: ®., 

Ore., B. C., Vera Cruz!, Jalisco, Nicaragua, Ecuador, Bolivia!, 

Chile, Uruguay, Argentina. 

2. Nonea Medik. Phil. Bot. i. 31 (1789). 

Kry To SPECIES. 

Nutlets yd ay attached on side, longer than tall, with the 
oe coarse annular basal rim papillose-dentate 

citi Ee eee yta G we eal) Gugtaiae Viken gan tee taaois . N. vesicaria 
N cilete fopaatende attached at or near the base, evidently taller 

road, with the ory basal portion weakly developed 
and not papillose-dent 

Nutlets brown, nearly wena only slightly ark ogee sub- 

* terete, very 0 a rugose, greatest breadth ca. 24 

rein se = nt commonly branched only near base; cola 
ow 

Nutlets ag Bases strictly serene strongly oblique, 

compressed, conspicuously rugose, greatest breadth 

nearly equalling height; plant branched above; corolla 

rose-colored at least upon opening...............-..--- 3. N. rosea. 

1. Nonea vesicaria (L.) Reichenb. Fl. Germ. Excur. i. 338 (1831). 

Lyco opsis vesicaria L. Sp. Pl. 138 (1753). Echioides nigricans Desf. 

Fl. Atl. i. 163 (1798-1800). NV. nigricans DC. FI. Fr. iii. 626 (1805).— 

Native of the western Mediterranean region. Reported, Mem. N. Y. 

Bot. Gard. v. 525 (1915), as adventive in the vicinity of New York. 

2. N. lutea (Desr.) DC. Fl. Fr. iii. 626 (1805); Bornmiiller, Bull. 

Herb. Boiss. ser. 2, vii. 780 (1907). Lycopsis lutea Desr. in Lam. 

Dict. iii. 657 (1791). LL. ciliata Willd. Sp. Pl. i. 780 (1797). N. ciliata 

DC. 1.c. L. setosa Lehm. Asperif. ii. 269 (1818). NV. setosa R. & S. 

Syst. iv. 754 (1819).—Native of southeastern Europe and adjacent 

Asia. Occasionally introduced in impure seed. Known from 

Penn.!, Ky.!, and N. Y.! 
3. N. rosea (Marschall) Link, Enum. i. 167 (1821). Anchusa rosea 

Marschall, Fl. Taur.-Cauc. i. 125 (1808).—Native of southeastern 

Europe. Collected in a waste place at Bangor, Me., in 1902 by O. W. 

Knight. 



8 JOHNSTON 

3. Symphytum [Tourn.] L. Sp. Pl. 136 (1753): Gen. Pl. 66 

(1754). 

Key To Spxcizs. 

Stems and inflorescence covered with short recurved thornlet- 
oe prices hairs; tip of corolla-lobeserect..............1. 1.S.asperum. 

Stems and inflorescence glabrate or sometimes hirsute, ae 
pubescence not recurved and prickle-like; tips of corolla- 
lobes recurved 

yore 2 shaaioanaly decurrent; root branched, fusiform, 
out tuberous thickenings; nutlets lustrous, smoot th, 

almost lacking the yee thic en ned base; base entire. 2. 8. officinale, 
ea bscurely so; root fonavntakait 

tuberous thickenings: "wallets dull, finely tuberculate, 
ith an annulate toothed base...................-- 3. S. tuberosum. 

1. Symphytum asperum Lepechin, Nov. Act. Acad. Petrop. xiv. 

444, t. 7 (1805); Bucknall, Jour. Linn. Soe. xli. 510 (1913); Macbr. 
Rhodora xviii. 23 (1916). S. asperrimum Donn, Bot. Mag. xxiv. 
t. 929 (1806).—Native of the Caucasus region of southeastern Europe 

and adjacent Asia. Introduced in P. E. I.!, Que.!, N. S.!, N. B.!, 

Me.!, Vt.!, Conn.!, Mass.!, N. Y.!, Md., Mich.!, Wash.!, B. C. 

2. 8. officinale L. Sp. Pl. 136 (1753).—Native of temperate Europe. 
Introduced in Newf.!, Que., N. S.!, Me.!, N. H.!, Vt.!, Mass.!, R. 1.1, 

Conn.!, N. Y.!, Md., Del., D. C., W. Va., Va.!, N. C.!, Abc Ky., 
O., Ont., Wis., Ind., Mich., Minn , Wis., Mo. ., Mont., 

3. 8. tuberosum L. Sp. Pl. 136 (1753) .—Native is middle and 
southern Europe. Known in America only from Connecticut where 
reported from Southington! and Guilford. 

4. Lycopsis L. Sp. Pl. 138 (1753); Gen. Pl. 68 (1754). 
Lycopsis arvensis L. Sp. Pl. 139 (1753).—Native of temperate 

Europe. Introduced in Que.!, N. B.!, N. S., Me.!, Mass.!, R. I.!, 
N. Y:!, Penn.!, Va., D. C., O., Ont., Minn., Cale. Calif.!, Chile. 

5. Anchusa L. Sp. Pl. 133 (1753); Gen. Pl. 64 (1754). 

Key To Sprctss. 

Natl gdh: oblongish, nearly twice as tall as thick; calyx 
oO | ~ zo 

~ciamyedl oro with limb 12-20 mm. broad, appendages densel: nicillate; bracts linear-lanceolate, simulating ~ 
say ag Rea SAN MUA ope ac gd Gites ne Reet ww Sk 1. azured. Nutlete h horizontal, somewhat ovoid, less tall than long; calyx 

cut to near middle or below wm, 57 mm. long, lobes deltoid to 
te; scores. ‘ieee lim 10 entirely oe 5 mm. broad, appendages 
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Nutlets 1.5 mm. high, 2.2 mm. long; calyx-lobes deltoid, 
evidently shorter than tube, tube frequently bladdery- 
inflated in advanced fruiting; bracts linear to narrowly 

lanceolate; cauline leaves 3-8 or exceptionally 13 mm. 

broad; inflorescence usually a cylindrical panicle; fruiting 

racemes. 255 OM. JORG. 025 +s oe ce ha eee 2. A. capensis. 

8-25 mm. broad; inflorescence various; fruiting racemes 

O-12 Gi. JOBS oii cases oh canoe nares tare ie 3. A. officinalis 

1. Anchusa azurea Mill. Gard. Dict. ed. 8, n. 9 (1768); Schinz & 

Thell. Vierteljahrs. Naturf. Ges. Ziirich li. 557 (1908). A. ttalica 

Retz. Obs. Bot. i. 12 (1779.) A. paniculata Aiton, Hort. Kew i. 177 

(1789). Buglossum elatum Moench, Meth. 418 (1794).—Native of 

the Mediterranean region. Material from Granby, Conn., and 

Salem, Ore., has been examined. It has been reported, Rhodora xxv. 

28 (1923), from East Boston. 
2. A. capensis Thunb. Prodr. Pl. Cap. 34 (1794).—Native of 

South Africa. Occasionally cultivated; occurring as an escape at 

Salem, Ore. 

3. A. officinalis L. Sp. Pl. 133 (1753). A. angustifolia L. |. ¢.; 

Schinz & Thell. Viertljahrs. Naturf. Ges. Ziirich li. 557 (1908). 

A. officinalis, var. angustifolia DC. Prodr. x. 43 (1846); Macbr. Rho- 

dora xviii. 51 (1916). A. arvalis Reichenb. Fl. Germ. Excur. 343 

(1831).—Native of temperate Europe and of Asia Minor. Introduced 

in Me.!, Mass.!, R. I.!, Conn.!, N. Y., N. J.!, O., Ut., Colo., Argentina. 

Attempts have been made to distinguish the var. angustifolia among 

the immigrant plants of A. officinalis. The variety, however, seems 

too unimportant and vague to warrant its recognition among the 

introduced material. “A. leptophylla Roem. & Schult.” is reported 

as a waif in the vicinity of New York by Taylor, Mem. N. Y. Bot. 

Gard. v. 525 (1915). The record may be based on a form of A. of- 

ficinalis L. since Boissier, Fl. Orient. iv. 154 (1875), suggests that 

Roemer & Schultes’s species may be only a narrow-leaved phase of 

A. officinalis. 

6. Echium [Tourn.] L. Sp. Pl. 139 (1753); Gen. PI. 68 (1754). 

' Key To Spectes. 

Basal leaves ovate or broadly oblong, secondary nervation 
mani- 

fest; upper leaves narrowed from a broad cordate sub- 

ut sparsely setose............------ Sy cuuee ects 4 

Basal leaves oblanceolate, secondary nervation obscure; upper 

leaves not cordate nor subamplexicaul; corolla of rather firm 

texture and usually pubescent as well as setose 



10 JOHNSTON 

Stamens very unequal, a pair conspicuously exserted and a 
shorter one subincluded; plants with an obscured central 
axis, the long branches rebranched................ 2. E. Coincyanum. 

Stamens in two subequal exserted pairs; plants branched at 
base, central axis definite, with its laterals short and 
almost invariably unbranched. 

Inflorescence a close narrow elongate thyrse 3-7 cm. thick; 
hen} t the slender sj ling hai the herbage 

with inconspicuous or no pustulate bases............. E. vulgare. 
Inflorescence a very loose broad thyrse 7-30 em. thick; 

erbage usually with very conspicuous pustulate bases 
to the very coarse spreading hairs 3a. EH. ». pustulatum. 

1. Echium plantagineum L. Mant. Alt. 202 (1771); Coincy, 
Jour. de Bot. xiv. 328 (1900); Lacaita, Jour. Linn. Soc. xliv. 420 (1919). 
E. violaceum of authors, not L. (1767); Coincy, |. c.; Lacaita, |. €. 423. 
E. bonariensis Poir. Encye. viii. 674 (1808).—Native of the Medi- 
terranean region and the Near East. At an early date introduced 
into South America where now widely distributed over the states of 
Buenos Aires and Entrerios in Argentina, over all of Uruguay, and over 
parts of extreme southern Brazil. In North America reported merely 
as adventive in the vicinity of New York City. 

2. E. Coincyanum Lacaita, Jour. Linn. Soc. xliy. 374 (1819). E: 
australe of Coincy, Jour. de Bot. xiv. 326 (1900), and Rouy & Fouce-. 
Fl. Fr. x. 309 (1908).—Native of the Spanish peninsula. Only two 
American collections have been seen, one made at Farmington, Me., 
im 1882 by Keyes, and the other made near Cambridge, Mass., in 
1913 by Fernald & Long. The latter collection has the corollas merely 
setose and may not be correctly determined. 

3. E. vulgare L. Sp. Pl. 139 (1753); Lacaita, Jour. Linn. Soc. 
xliv. 426 (1919).—Native of Europe. Long ago introduced into 
eastern United States and now a serious pest in the New England 
and Middle Atlantic states. Known from Guest. Ne Si, NBL 
Me.!, N. H.!, Vt.!, Mass.!, R. I.!, Conn.!, N. Y.!, N. J., Penn.!, 
Del., Md., Va.!, W. Va.!, D. C.!, N. C., Ga., Ont.!, O., Ind.!, IIL.!, 
Ky., Tenn., Wis., Mich., Iowa, Mo.!, Neb., S. D., Kan., La., Texas, N. 
M. Reported from Chile by Reiche, Fl. Chile v. 240 (1910). 

3a. E. vulgare, var. pustulatum (Sibth. & Sm.) Coiney, Jour. de 

Bot. xiv. 301 and 303 (1900). E. pustulatum Sibth. & Sm. Fl. Graee. 
pe 180 (1813); Lacaita, Jour. Linn, Soc. xliv. 386 (1919).—Native 

editerranean region. Adventive in America and known only 
from N. J.!, Penn.!, D. C.?, and W. Va.! Old mutilated plants of 
the typical phase of E. vulgare frequently take on the loosely branched 
habit of this variety, but should not be confused with it 
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7. Moritzia DC. in Meisn. Genera i. 280; ii. 188 (1840). 

Meratia A. DC. Prodr. x. 104 (1846). 

Kry To SPECIES. 

Nutiets pepe tyle 5-7 mm. long, greatly surpassing fruit as 
ll a ga corolla-tube ca. 5 mm. long, clearly exceed- 

ing ¢ Pes fre corolla-lobes sbiong-deltaid: corolla-appendages 
pi eyo = otruded; inflorescence shaggy- -pubescent; calyces 

Rat men ha axle LS eay Epehnas catia Oe asa ary ta gees 1. M. ciliata. 
itek dees style 1-2 mm. long, surpassed by nutlets; 

corolla-tube ca. 2 mm. long, equalling or slightly exceeded 
e calyx; corolla-lobes semicircular to short-ovate; 

corolla-appendages eciaanted merely by circular bearded 
areas, not ligulate nor protruded; inflorescence short-stri- 
gose; lowermost calyces with pedicels. .................. 2. M. Lindenii. 

1. Moritzia ciliata (Cham.) DC. in Meisn. Genera ii. 188 (1840); 
Fresen. in Mart. Fl. Brasil. viii. pt. 1, 63, t. 10, fig. 13 (1857); Giirke 
in FE. & P. Nat. Pflanzenf. iv. Abt. 3, 121, fig. 471 and 47m (1893). 

Anchusa ciliata Cham. Linnaea iv. 440 (1829). M. ciliata, var. 

hirsuta Fresen. |. c.—Braziu: Porto Alegre, Reineck (G); Prov. Rio 

Grande do Sul, 1897, Reineck & Czermak 1 (US); without locality, 

Sellow 672 (US, 1soryPE of A. ciliata Cham.).—The species is known 

gen only from extreme southern Brazil. 
. M. Lindenii (A. DC.) Benth. acc. Giirke in E. & P. Nat. Pflan- 

te iv. Abt. 3, 121 (1897). Meratia Lindenti A. DC. Prodr. x. 104 

(1846).—CoLomBIA: wet mossy paramo, Paramo de Cruz Verde, 

near Bogota, alt. 3300-3500 m., Pennell 2052 (US, NY, G); moist 

grassy paramo, alt. 3400-3700 m., Cerro Tatama, Dept. of Caldas, 

Pennell 10576 (G); forest below Pacauins del Quindio, alt. 3500-3800 

m., Dept. of Caldas, Pennell & Hazen 10078 (G). VENEZUELA: 

Perens de la Sal, Mérida, 3400 m., Jahn 515, 592 (US).—The type 

of this very distinct species is given as having come from Caracas, 

Venezuela. Although Giirke attributes the accepted combination to 

Bentham, the latter appears to have done no more than indicate in 

the Genera Plantarum, ii. 859 (1876), that Meratia was synonymous 

with Moritzia. 

8. Thaumatocaryon Baill. Bull. Mens. Soc. Linn. Paris 839 
(1890). 

apd TO og ea 
+h pe | 

Canine a lance-oblong to ovate-oblong, base rounded. 
2. T. tetraquetrum. 
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Leaves alternate throughout the plant; nutlets (at least in no. 
) muricate and dul 

Anthers conspicuously exceeded by length of filaments; plants 
ispid, harsh to touch; lowermost leaves 

“sg pein: A developed, 10-15 em. long, 25-45 mm. 
Bae Oo i ION 6c oe ee ee ss T. dasyanthum. 

3-7 em. long, 8-18 mm. broad; corolla ca. 4 mm. long. 
4. T. Sellowianum. 

1. Thaumatocaryon Hilarii Baill. Bull. Mens. Soc. Linn. Paris 839 

(1890). Antiphytum Bornmiilleri Pilger in Fedde, Repert. iii. 24 
(1906). A. Bornmiilleri, var. asperior Pilger, 1. c. 25.—This species 
is known to me only through descriptions, and it is with much doubt 
that I accord it full recognition. According to Pilger, |. ¢., it differs 
from T. tetraquetrum in its broader leaves, thicker shorter inflorescence, 
and smaller calyx-lobes. The Saint-Hilaire and the Bornmiiller 
material comes from Rio Grande do Sul, Brazil. 

2. T. tetraquetrum (Cham.), comb. nov. Anchusa tetraquetra 
Cham. Linnaea viii. 113 (1833). Antiphytum tetraquetrum DC. 
Prodr. x. 122 (1846)—Braziu: without locality, Sellow (1soTYPE, 
US). Paracvuay: Alto Paranda, Fiebrig 5885, 6131 (G, US); “Sierra 
de Maracayti,” Hassler 5231 (G).—AI! precisely labeled material 
comes from eastern Paraguay and seems to be exactly matched by 
isotypic material. It is not improbable that Sellow’s original col- 
lection came from outside the present limits of Brazil. This species 
has been almost universally regarded as a member of Antiphytum, 
being so treated in my recent revision of that genus, Contr. Gray 
Herb. n. s. Ixviii. 51 (1923). The species, however, is a rank-growing 
broad-leaved herb with a tubular calyx that permanently encloses 
the single nutlet matured. These developments are not known in 

the other species of Antiphytum, but they do occur in and characterize 
Moritzia and Thaumatocaryon. It is hence with considerable con- 
fidence that I now transfer the species from Antiphytum. 
3. T. dasyanthum (Cham.), comb. nov. Anchusa dasyantha Cham. 

Linnaea iv. 437 (1829). Moritzia dasyantha Fresen. in Mart. FI. 
Brasil. viii. pt. 1, 63 (1857).—Brazix: without locality, Sellow 7964 
(tsorype, US).—A mature collection of this species is greatly needed, 
as the only available material is a duplicate of the original collection 
and like it lacks fruit. Until mature fruit is available the status of 
the species is somewhat problematic. It seems most nearly related 
to T. Sellowianum, but is a coarser plant with longer pubescence and 
larger corollas 
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4. T. Sellowianum (Cham.), comb. nov. Anchusa Sellowiana 

Cham. Linnaea iii. 115 (1833). Moritzia Sellowiana Fresen. in Mart. 

Fl. Brasil. viii. pt. 1, 63, fig. 14 (1851).—Braziu: without locality, 

Sellow (tsoryPE, US). 

9. Macromeria Don, Edinb. New Philos. Jour. xiii. 239 (1832). 

Philonomia DC. in Steud. Nom. ed. 2, ii. 320 (1841). 

Key TO SPECIES. 

Corolla with lobes reflexed or recurved at least during pollina- 

tion, evidently irregular, limb oblique, throat somewhat 

distorted abaxially in the bud. meria. 

Filaments 3-6 em. long, about twice length of corolla-lobes, 

excessively exserted and conspicuous; corolla very large, 

-8 em. long; lower leaves obovate; anthers linear- 

ABYCUARLE.. Oo IN LONG es ov slew ee es ti oe 1. M. exserta. 

late; anthers straight, oblong, 2-2.5 mm. long........... 2. M. hispida. 

Corolla with lobes erect or ascending and never reflexed or 

Stems conspicuously hirsute; anthers linear 3-4 mm. long, at- 

tached between the base and middle, usually erect.. .3. M. longiflora. 

Sters closely short-strigose; anthers oblong or linear-oblong, 

2-3 mm. long, attached just below the middle, subver- 

atile. 
Upper surface of leaves merely scabrous, without hairs or 

i ho a ak eS Couns Gwe eee eae ee 4. M. discolor. 

Corolla 4-4 
exican : ‘ 

Corolla ca. 2.5 mm. long, tomentose outside; Peruvian. 

1. Macromeria exserta Don, Edinb. New Philos. Jour. xiii. 239 

(1832); Bot. Reg. xxxiii. t. 26 (1847). Echium longiflorum Sesse & 

Moc. Pl. N. Hisp. 20 (1887).—Mountainous portions of southwestern 

Mexico from Jalisco to Oaxaca. Most abundant on the Pacific slope 

of Oaxaca or at least most collected there. This species is readily 

distinguished by its very coarse habit, obovate lower leaves, and its 

very large showy somewhat irregular corollas with enormously ex- 

serted stamens. Its corollas are the largest in the family. The 

plants are usually abundantly shaggy-hirsute on the stems, but in 

M. exserta, var. imparata Macbr., Contr. Gray Herb. n. s. xlix. 22 

(1917), the stems are closely short-strigose. 

9. M. hispida Mart. & Gal. Bull. Acad. Brux. xi. 339 (1844). 

M. longiflora, var. hispida A. DC. Prodr. x. 68 (1846). Onosmodium 
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longiflorum, var. hispidum Macbr. Contr. Gray Herb. n. s. xlix. 21 
(1917). M. longiflora of A. DC. 1. c., not of Don (1832).—Known 
only from Michoacan. 

3. M. longiflora (Sesse & Moc.) Don, Edinb. New Philos. Jour. 
xiii. 239 (1832). Lithospermum longiflorum Sesse & Moc. Fl. Mex. 
29 (1894). Onosmodium longiflorum Macbr. Contr. Gray Herb. 
n. s. xlix.-21 (1917). M. viridiflora DC. Prodr. x. 68 (1846); Moc. 
& Sesse, Calg. Fl. Mex. t. 904 (1874). O. Thurberi Gray, Synop. 

Fl. N. Am. ii. pt. 1, 205 (1878). M. Thurberi Mack. Bull. Torr. Bot. 
Cl. xxxii. 496 (1905).—Middle and southern New Mexico and Arizona, 
southward into Chihuahua and Sonora. Macromeria viridiflora DC. 

is based upon a Sesse & Mocifio plate which evidently pictures the 

species which Gray called O. Thurberi, the drawing and Gray’s type 

agreeing in possessing such distinctive characters as spreading pu- 
bescence on leaves and stems, leaves with numerous veins, very 

pubescent corollas with erect greenish lobes, and stamens that just 
equal or barely surpass the corolla-tube. Macromeria longiflora Don, 
was based upon “ Lithospermum longiflorum, Sesse et Mocino, mss. 
in herb. Lamb.” The description of L. longiflorum by Mociiio & 
Sesse, Fl. Mex. 29, applies to the plant figured in their plates, and 
their species is hence a synonym of M. viridiflora DC. Macromeria 
longiflora Don was based upon material labeled by Mocifio & Sesse, 
but the exceedingly short description written. by Don gives the leaves 
as “smoothish”’ whereas in M. Thurberi and in the Mocifio & Sesse 
plates they are notably rough. There is, hence, a possibility that 
Don’s plant is different from te one described and figured by Mocifio 

& Sesse. In their flora the latter authors give the type locality of 
L. longiflorum as “ad oppidum S. Rosae prope Guanaxuatum.”’ This 
station could scarcely be within the present state of Guanajuato 
since the plant they illustrate and describe belongs to a northern 
species not known south of the southern boundary of Chihuahua. 
I suspect that the type was collected in southeastern Sonora where 
they are known to have collected within the range of the species 
treated. 

4. M. discolor Benth. Pl. Hartw. 49 (1840). Onosmodium discolor 
Maebr. Contr. Gray Herb. n. s. xlix. 20 (1917)—Southern Jalisco 
southward into Oaxaca. Readily recognized by its glabrous, yet 
aoey upper leaf-surfaces which dry a rich chocolate brown. 

M. Pringlei Greenm. Proc. Am. Acad. xxxiv. 570 (1899). Onos- 
cin Pringlei Macbr. Contr. Gray Herb. n. s. xlix. 20 ae — 
Known ony from the Sierra Pachuca in Hidalgo. 
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5. M. cinerascens A. DC. Prodr. x. 69 (1846).—Known to me only 
from descriptions and perhaps improperly referred to Macromeria. 
The type came from Chachapoyas, Peru. 

10. Lasiarrhenum, gen. nov. 

Calyx 5-partitus, segmentis linearibus. Corolla tubulosa, recta, 
fauce nuda; lobi 5, erecti, breves, rotundi vel obtusi. Stamina 5, 

conniventia, tubo affixa, inclusa, filamentis brevibus ligulatis; an- 

therae compresse fusiformes, dorso hirsutissimae, loculis subdistinctis, 

connectivo conspicue producto acuminato. Ovarii lobi 4, distincti, 

erecti, subglobosi, gynobasi planae impositi. Stylus filiformis, tarde 
(non praecociter) exsertus; stigmatibus 2 cohaerentibus parvis. 
Nuculae 1-4, erectae, nitidae, albae, areola plana gynobasi planae 

affixae. Semina recta, cotyledones planae.—Herbae mexicanae 

_erectae perennes rudes hirsutae et seabrae. Folia alterna, venis 

primariis valde elevatis. Racemi terminalis rami scorpioidei bracteati 

primum densi deinde elongati dissitiflori. Flores pedicellati albi vel 

incarnati. (Name from \dstos, hairy, and &eyy, male, with refer- 

ence to the hirsute anthers. 
Lasiarrhenum strigosum (HBK.), comb. nov. Onosma strigcsum 

HBK. Nov. Gen. et Sp. iii. 93 (1818). Onosmodium strigosum Don, 

Gen. Syst. iv. 317 (1837). Onosma trinervium Lehm. Asperif. 11. 

378 (1818); Icones i. 11, t. 9 (1821). Lithospermum longifolium 

Willd. in R. & S. Syst. iv. 742 (1819).—Pacifie slope of southern 

Mexico from Jalisco to Oaxaca. 
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in having rounded corolla-lobes, ligulate filaments, large hirsute 

anthers, and shortly and tardily protruded styles. Onosmodium 

is a very natural genus characterized by its tubular corolla with erect. 
acute or acuminate lobes, short narrow filaments, narrowly sagittate 

glabrous anthers, and precociously long protruded style that is ex- 
serted before the corolla is even a third open. 

Macbride, Contr. Gray Herb. n. s. xlix. 19-21 (1917), has essai 

amplified Onosmodium so as to include in it the majority of the species 
usually referred to Macromeria and restricted the latter genus to 
M. exserta. With this arrangement I am unable to agree, since it 
destroys the homogeneity of Onosmodium and obscures its characters, 
and since it separates generically such obviously related species 
as M. exserta and M. hispida because of fruit-characters of very 

dubious phylogenetic significance. Macromeria, as defined by De 
Candolle, Prodr. x. 68-9 (1846), is a very satisfactory and natural 
genus characterized by its exceptionally large usually trumpet- 
shaped occasionally irregular corollas with ascending or recurved 
ovate or oblongish usually acute lobes, very long filiform filaments 
that just exceed or very conspicuously surpass the throat of the corolla, 
oblong obtuse anthers, and tardily protruded style. The genus has 
the acute corolla-lobes of Onosmodium, but that is the only character 
which suggests a relation with the latter genus rather than with 

Iithospermum, the genus which seems to be its closest relation. 

Onosmodium differs from Lithospermum in its protruded stamens and 
large corollas with acutish lobes. Lasiarrhenum differs from Macro- 

meria in its smaller cylindrical corollas with erect rounded lobes, 
ligulate included filaments, and sagittate hirsute anthers. 

Lithospermum is a large and variable genus characterized by its - 
ascending or divergent or recurved rounded or obtuse corolla-lobes, 

oblong included anthers, and style that is tardily and but little if 
at all exserted. It is also to be recognized by the frequent occurrence 
in its species of veinless leaves and obviously geminate styles, the 
species of Macromeria, Onosmodium, and Lasiarrhenum always 
having prominently veined leaves and obscurely geminate styles. In 
Lithospermum the corolla is extremely variable in size and form, 
though constant in the position and shape of its lobes. Faucal ap- 
pendages = various developments, and among the species of 
Lithosperms can be found between conspicuous intrud 
ligulate haciais and mere downy spots or naked fauces. The 

genus is readily separated from Lasiarrhenum by its non-erect 
enol oben, oblong glabrous anthers, and slender filiform filaments. 
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11. Onosmodium Michx. Fl. Bor. Am. i. 132 (1803). 

Osmodium Raf. Med. Repos. N. Y. v. 350 or 352 (1808); Am. Mo. 

Mag. ii. 176 (1818); Am. Mo. Mag. iv. 191 (1819). Purshia Spreng. 

Anleit. ed. 2, ii. 450 (1817). Onosmidium Walp. Ann. iii. 134 (1853). 

Kry To SPECIES. 
pe x 1 

1] ] rloht range. y 11 ] + 
| bond OF Olas CU W » IAMUCVUIALL 

uminate, 2-3 times as long as broad : 

Corolla sordid or greenish-white or merely yellowish; lobes 

riangular-acute or -acuminate, little longer than wide. 

Corolla lobes more or less acuminate. 

Fruiting pedicels well developed, 8-15 mm. long; bracts 

vate, obtusish; corolla-lobes about as long as tube, 

8-10 mm. lon 
Fruiting pedicels not greatly elongated, 1-8 mm. long; 

bracts lanceolate or ovate-lanceolate, acute; c rolla- 

lobes about half as long as tube. 

Stems conspicuously long spreading hirsute; corolla-lobes 

2. O. Helleri. 

rate or pubescent down the middle; Texan. .3. O. bejariense. 

Stems short appressed villous; corolla-lobes pubescen 

over most of outer surface; Mexican............+: 4. O. unicum. 

Corolla lobes merely acute. 

Stems smooth glabrous and usually shiny below. .....5. O. subsetosum. 

Stems roughly pubescent and dull throughout. 

Nutlets strongly constricted at the base; plant always 

i irsute 6. O. hispidissimum. 

Nutlets with base rounded or if weakly constricted 

the plant somewhat silky hirsute........-------- 7. O. molle. 

1. Onosmodium virginianum (L.) A. DC. Prodr. x. 70 (1846). 

Lithospermum virginianum L. Sp. Pl. 132 (1753). O. hispidum Michx. 

Fl. _ Am. i. 133 (1803). Purshia hispida Lehm. Asperif. ii. 382 

(1818). O. scabrum R. & S. Syst. iv. 57 (1819). P. scabra Nutt. | 

Trans. Am. Philos. Soc. v. 189 (1837). (?) O, nagrum Raf. Atl. Jour. 

i. 148 (1832). O. virginianum, var. hirsutum Mack. Bull. Torr. Bot. 

Cl. xxxii. 499 (1905)—Connecticut to Florida, and westward along 

the Gulf to Louisiana. ‘The southern material is frequently spreading 

hirsute and has been called the variety hirsutum. . 

2. O. Helleri Small, Fl. Southeast. U. 5. 1000 (1903); Mack. Bull. 

Torr. Bot. Cl. xxxii. 497 (1905); Schulz, Wild Fl. San Antonio 17 

(1922).—Known only from Texas. I have seen no flowers of this 

species, the floral characters used in the key having been derived 

from Schulz’s, 1. c., account of the species. 

3. O. bejariense DC. Prodr. x. 70 (1846); Mack. Bull. Torr. Bot. 

Cl. xxxii. 505 (1905).—Known only from Texas. 

4. O. unicum Macbr. Contr. Gray Herb. n. s. xlix. 21 (1917).— 

Known to me only from the type collection made at Alv
arez, San Luis 
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Potosi. The plant is scarcely more than a pubescent geographic 

form of O. bejariense and perhaps does not merit specific rank. 

5. O. subsetosum Mack. & Bush in Small, Fl. Southeast. U.S. 

1001 (1903); Mack. Bull. Torr. Bot. Cl. xxxii. 505 (1905).—Missouri 

and Arkansas. 

6. O. hispidissimum Mack. Bull. Torr, Bot. Cl. xxxii. 500 (1905). 
O. hispidissimum, var. macrospermum Mack. 1. c. 502.—New. York 
to Maryland, and westward to Louisiana, Texas, and Nebraska. 

7. O. molle Michx. Fl. Am. Bor. i. 133, t. 15 (1803); Mack. Bull. 
Torr. Bot. Cl. xxxii. 499 (1905). Lithospermum molle Muhl. Cat. 19 
(1813). Purshia mollis Lehm. Asperif. ii. 383 (1818). 0. cariolini- 

anum, var. molle Gray, Synop. Fl. N. A. ii, pt. 1, 206 (1878).—In its 
extreme form known only from the vicinity of Nashville, Tenn. 

“ 7a. O. molle, var. occidentale (Mack.), comb. nov. 0. occidentale 
Mack. Bull. Torr. Bot. Cl. xxxii. 502 (1905). O. occidentale, var. 
sylvestre Mack. |. c. 504.—Minnesota and Illinois, westward to Texas, 

New Mexico, Utah, and Saskatchewan. This is the common Onos- 

modium west of the Mississippi River. The plant is not accorded 
specific rank due to the material from Illinois which shows repeated 

tendencies to intergrade with 0. molle. The variety usually differs 
from the typical form of the species in its coarser stems, rough 
spreading pubescence, larger calyces (8-12 mm. long), and unpitted 
non-constricted nutlets, but these characters and their complements 
occur in various combinations in the collections from Illinois. 

12. Lithospermum L. Sp. Pl. 132 (1753); Gen. Pl. 64 (1754). 
Batschia Gmel. Syst. ii. 315 (1791). Cyphorima Raf. Jour. Phys. 

Paes 98 (1819); Am. Mo. Mag. iv. 191 and 357 (1819). Pentalophus 
A. DC. Prodr. x. 86 (1846). 

Key To Spxctzs. 
Plant evidently annual. 

Nutlets dull, densely tuberculate; calyx not cut to base... .. 1. L. arvense. 
Nu glossy, t tuberculate; calyx divided. 
Leaves prelate frsne calyx 3-5 mm mm. long; corolla 4-5 mm 

ong, ca. 2 mm. Gist nutlets atted. yi. 2. L. matamorense. 
Leaves ypu ghcny! args yx 8-1 ; 1 mm. ong: pean’ ca. 7 binges 

ca. 5 mm. long; nutlets smooth... .3. ring 
Plants ma gs or Tarely biennial. = 

definitely e. 
Middle ph i eatag ‘Stapessng usually rounded or obtuse, 

mi two aces 
ecaliy seat sacorsar yet th more or less sparsely strigose 
and the lower somewhat Baca us as well; basal ey Se: 
in a rosette; corolla yellow..................4.. L. lasiosiphon. 
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se cauline leaves evidently veined, acute, broades 

r below the middle, two surfaces strongly pores 

es thick, veins deeply impressed on upper sur- 

ace: middle cauline leaves 1-2 em. broad....... ‘ye Fs discolor. 

Plants herbaceous, a — branched above; leaves mo 

noticeably thick, not i mpressed on veining up 

hoe: sedddie cauline leaves 1. 5-2 .5 em. broad. °o. ‘b. omc 

Corolla glabrate inside or merely with a hirsute ring at bas 

orolla meg olde white 
Tube 12-14 mm. long, limb 10-16 mm. broad.......... 7. L. Nelsonit. 

Tube 2-8 mm. long, lim ee . broad. 

Calyscobe aver. surpass ing the panes lane erect 

sg ‘lackin ng an evident compact woody 

middle altitudes in eastern Mexico. .9. L. distichum. 

d 

orolla salverform, limb 9-18 mm. broad, lobes com- 

mon. ercpietn ere _ Slender, elongate, 15-33 

mm. long, 1 ; later flowers ‘cleisto- 

—— abundantly eg in fruit IRE 

with recurved L. angustifolium. 

Cottits tes ate if pendcry eante-salverorin the 

limb 2-7 mm. broad and lobes never age ate; 

flowers never fr ar ; al ing icels 

(except in no. 32) always erect. 

Basal le oti vaaomc and forming a rosette at 

Cwie 6) kane eee ee be oe 

+anh an 
Plant meee a short ma if 

ous-thickened ~— ts; ta leaves ovate 

to obovate-oblong, 1 1-2) em. broad; corolla 3-4 

mm. broad, B GPOCt Cae es 12. L. tuberosum. 

Plant with a ceuvcaly: branded tap-root; cauline 

a8 ves somewhat linear, 2-5 mm. broad; 

rolla 9-18 mm. broad, lobes eakding. 

Radical leaves linear to oblanceolate, 8-13 mm
. 
.13. L. cobrense. 

Radi 
‘ ‘ 

Basal leaves lacking a 

rolla apt ake URC 4mm. she or less or w
i 

tube Seal exceeding the se ve 

calyx-lo! 
— sw veining eviden 

0 ne RE 

sce to 28-35 mm. long; meen L. lolol 

closely appressed......--.---+-++: 
ium. 

Leaves 6-15 Py mm. broad, for tank 

. mm. long 

eee or‘ ee aie 
16. L. officinale. 
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Leaves diced apparently veinles 
Flow a very leafy ssiinieal thryse, 
eaten along en Sh numerous short 

Cel Ecos Raa Rett abr EO Tere rt 27. L. ruderale. 

° o 

<7 
ps) 

Be 

° 

aS 

gS mC iS} 
$ o D Q @ =] ° a 

cries a. 
Fruitin: calyx short lobes about twice 

° leantiol Oth deers Sees 17. L. calcicola. 
oe re un lobes 3-5 times length 

Bracts rhea or ovate-lanceolate; corolla 
9213 rom lon ene 18. L. revolutum. 

Bracts linear ud oblong-linear; corolla 
Oeste. L. obtusifolium. 

sig idl aiaed. or large, tube clearly exceed- 

poe narrow ly linear, 1-3.5 mm. broad, much 
da 

tap-root co eahibarncehivkensd: nut- 
ets somewhat compressed, sharply keeled..20. L. strictum. 

ae Rainer ig ones) 30m m. broad, usually 
us in the inflorescence; root not 

a a ‘thickened; Lasibets terete and not 

eaves glaucescent, concolorous; corolla 
WRAP pPENMAGE 425 owe eS ss 32. L. californicum. 

motes green, my glaucescent at leas 
above, usually so ninemhat ne 
corolla with fea ton nda vi 

Corolla at most o fe tube 
rical, lobes aa sg oat 

Stems spreading- hirsute, light-colored, 
usually branch j eae wene ute.. .21. L. Selert. 

sep strigose, ich, ually 
ssn ow porcnecaae® onl 

[ep eek Fe 22. L. medial’. 
Carolin 12-27 mm. long; | 4-25 mm 

Coscia gradua lly dilated, throat with 
twice diameter of tube-bas e, lobes 
usually nan ing el “ap se aoe arsely 
but coarse 

Cauline leaves linear nf - lance-linear, 
4-8 mm. broad......... 23. L. guatemalense. 

em a a aban, 10-25 mm 
BP rae 24. se ‘oblongifolium. 

eres a almost oe cylindrical, 
stems 

hat _feoesi cies or 
Str rigos 

* 

5. L. Palmert. 
Peete eanescent; a eee gt 

oe En nS ae ete occa ne Boge 26. L. viride. 
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Leaves apparently veinless 
i n a very leafy cylindrical thryse, 

vielth ed along rather numerous short 
preading branches; corollas greenish 

or pale yellow, usually less 1 
long, or less obscured by the 

iaceous lanceolate bracts........ 27. L. ruderale. 
rite simply racemose or distributed 

fn _ Several elongating _ ascending 

not. tibticeably obscured by the small 
or reduced bracts. 

Corolla cylindrical, lacking a differ- 
entiated throat, lobes divergent, 
—— of limb not exceeding length 

t 
Calyx-lobes twice length of nutlets. .28. L. calycosum,. 
Calyx-lobes about half longer than 

n 
Stems spreading-hirsute ‘een: 17a. a c. Conzattii, 

St WA Oe cathe eee 2. L. mediale, 
Corolla narrowly funnelform with = 

dilated eee Ae ee nding lobes 
or if doubtfully so then with the 
— of limb — or exceed- 
ing the lengt ube. 

Later Riral poet reduced, scarcely if 
at all exceeding the calyx-lobes, 
somewhat simulating the latter. 

‘ eri res 29. L. multiflorum. 

lobes and not simulating the latter. 
Young — silky-strigose; nutle 

oe ealyx-lobes 5-6 
ays eee ae 30. L. canescens. 

Tous parte sof plant usually coarsely 
strigose; nutlets 3-4 mm. long; 
calyx-lobes 6-13 mm. long 

Her' green; corolla 10-23 
broad, lobes spreading; 

calyx — in fruit; Atlantic 
CPAUINBe. oe ice. 5 31. L. caroliniense. 

—— glaucescent; corolla 4-8 
. broad, Ss ascending; 

nah fesienity recurved in 
fruit; Pacific drainage. .32. L. californicum, 

1. Lithospermum arvense L. Sp. Pl. 132 (1753).—Native of 

Europe and adjacent Asia and Africa. Introduced in Me.!, N. H.!, 
Vt.!, Mass.!, R. I:!, Conn.!, N. Y.!, N.J.!, Penn.!, Del.!, Md. DG. 

Va.!, W. Va., N. C.1, S. C.l, Ga., Fla., Ont.!, ‘Mich.|, Ohio, Ind., 
, Tenn ies Ala., Wis., Minn., lane: Mo.!, Ark., La., Neb:,’ 

Kunst Mont.!, Utah, Calif., B. C. 

2. L. matamorense A. DC. Prodr. x. 76 (1846). L. prostratum 
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Buckley, Proc. Acad. Philad. 1861, 462 (1861).—Central Texas 
southward into Nuevo Leon and Tamaulipas. 

Be: Tn lei, sp. nov., annuum 4-6 dm. altum rigidiusculum ; 
caulibus paucis sunalawas ‘val laxe ascendenterque ramosis strigosis 

et hirsutis foliosis; foliis nervosis asperis hirsuto-strigosis saepe acutis 
infra pallidis, inferioribus ante anthesis torrentibus oblanceolatis, 

superioribus late lanceolatis brevissime petiolatis paullo reductis; 
racemis simplicibus vel rare furcatis foliosissimis statu fructifero 

conspicue dissitifloris ad 1-2 dm. longis; corollis flavis 8-10 mm. 
longis, tubo cylindrato 1.5-2 mm. crasso extus pubescenti calycem 
aequanti vel paullo superanti, lobis laxe ascendentibus vel (?) diver- 

gentibus ca. 1.5 mm. longis, faucibus appendices 5 orbiculares. 
uloso-pubescentes gerentibus; staminibus inclusis, antheris ob- 

longis longitudine filamenta aequantibus; pedicellis 4-5 mm. longis 
strictis; calycibus fructiferis lineari-lobatis 8-10 mm. longis; nuculis 

saepe 4 ca. 2.5-3 mm. longis teretibus.—Mexico: Pedigral, Valley of 

Mexico, Federal District, 2250 m. alt., Pringle 6416; rocky hills near 
Metepec — tec 2500 m. alt,, June 25, 1904, Pringle 12123 
(rypr, Gray Herb.).—This very distinet species has been confused 
with L. Batik Ort., though not very closely related to it. In 
gross habit the new species much suggests L. latifolium Michx. and 
L. officinale L., but these species are perennial and have strong tap- 

roots. Lithospermum latifoliwm differs further by having broader 
leaves and more closely appressed strigose pubescence. The European 

_ L. officinale has thicker leaves, smaller corollas, smaller somewhat de- 

ciduous calyx-lobes, and — and fewer nutlets. 
4. L. lasiosiphon, sp. nov., perenn aulibus erectis 

herbaceis 3-6 dm. altis foliosis: foliis obtusis vel rotundatis herbaceis 
supra viridibus infra glaucescentibus, inferioribus spathulatis 2.5-7 
cm. longis 8-14 mm. latis laxe rosulatis paullo obscureque nervosis, 
superioribus oblanceolatis vel linearibus strictis numerosis gradatim 
reductis enerviis; racemis geminatis terminalibus strictis ad 15 cm. 
longis dissitifloris, bracteis linearibus vel lanceo-linearibus saepe 

calycem superantibus; pedicellis strictis longitudine calycem aequan- 
tibus vel vix brevioribus; calycibus fructiferis 5-7 mm. longis ad 

basin 5-partitis, lobis herbaceis linearibus vel lanceolatis; corollis 
infundibuliformibus 13-17 mm. longis dilute luteis extus breviter 
villosis intus sparse villosis lobis laxe ascendentibus limbus 8-10 mm. 
latis faucibus exappendiculatis; staminibus inclusis, filamentis quam 
antherae brevioribus; nuculis lucidis ca. 2.5 mm. longis laevibus.— 
Mexico: at 2250 m. alt. in the Sierra Madre near Colonia Garcia, 
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Chihuahua, Aug. 10, 1899, Townsend & Barber 248 (TyPE, Gray 

Herb.).—In inflorescence and in the shape of its flowers L. lasiosiphon 

strongly suggests L. multiflorum Torr., but differs in having persistent 

basal foliage, less pubescent non-acute leaves that are broadest above 

rather than below the middle, and corollas that are pubescent inside. 

The new species is probably most related to L. cobrense Greene, but 

differs from that species in its funnel-formed internally pubescent 

corollas, and larger and broader not abruptly reduced non-involute 

leaves. The species is a very distinct one. 

5. L. discolor Mart. & Gal. Bull. Acad. Brux. xi. 337 (1844). 

L. chersinum Macbr. Contr. Gray Herb. n. s. xlix. 22 (1917). L. dis- 

color, var. candicans Kuntze, Rev. Gen. ii. 439 (1891).—Pacific slope 

of southwestern Mexico from Oaxaca to Tepic. Due to its branching 

habit and very thick decidedly bicolored leaves this is an exception- 

ally well marked species. j 

6. L. hypoleucum, sp. nov., perenne herbaceum ca. 7 dm. altum; 

caulibus erectis simplicibus vel apicem versus breviter ramosis dense 

retrorseque pubescentibus et hirsutis; foliis subsessilibus acutis obo- 

vato-oblongis vel oblongo-ovatis 5-7 cm. longis 2-2.5 cm. latis con- 

spicue nervosis, supra viridibus scabris, subtus albidis vel canescenti- 

bus dense tomentosis; racemis terminalibus furcatis; calycibus fruc- 

tiferis ca. 1 cm. longis, lobis linearibus, pedicellis crassis ca. 2 mm. 

longis bracteas saepe (?) aequantibus vel superantibus; corollis ca. 

12 mm. longis (ut videtur albescentibus); tubo cylindrato 2.5-3 mm. 

crasso calycem 1-2 mm. superante intus medium versus villoso, lobis: 
Reagpase bs : ye pes "ile Bail RMT a eG ae 

2 5mm_loncis.f sis, 

ad basin tubi adfixis; filamentis brevibus; nuculis ignotis——Mex1co= 

Loma St. Maria near Morelia, Michoacan, 1850 m. alt. July 29, 1909,. 

Arséne 2511 (txPE, Gray Herb.).—A very well marked species proba-- 

bly most nearly related to L. discolor Mart. & Gal. It agrees with: 

its relative in having white or whitish corollas that are pubescent: 

inside, and by having conspicuously bicolored leaves that are tomentose’ 

beneath. It differs in having simple coarser herbaceous stems, larger 

much less firm leaves, tubular rather than funnelform corollas, and 

longer calyx-lobes. The type was distributed as Onosmodium. 

bejariense DC. 
: 

7. L. Nelsonii Greenm. Proc: Am. Acad. xl. 31 (1904).—Knowm 

only from the vicinity of Monterey, Nuevo Leon, and very distinct 

in its large white salverform corollas, though nevertheless an evident 

relative of L. distichum Ort. 

8. L. peruvianum A. DC. Prodr. x. 77 (1846). L. andinum 
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Krause, Engler Bot. Jahrb. xxxvii. 636 (1906).—Peruvian Andes at 

altitudes over 3000 m. The DeCandollean material came from 

Chachapoyas in northern Peru, and that of Krause from Tarma 
in central Peru. I have seen a collection from Puno in southern 

Peru. Lithospermum incanum R. & P., Fl. Peruv. ii. 4 (1799), not 

Forst. (1788), the type of which came from arid hil!s near Tarma, may 

be found synonymous with L. perurianum. It was described as an 
herbaceous annual with a fusiform fibrous tap-root, but may have 
been based on young plants. 

9. L. distichum Ortega, Hort. Matr. Dec., i. 8 (1797). Bat- 

schia disticha Don, Gen. Syst. iv. 326 (1838). L. spathulatum Mart. 
& Gal. Bull. Acad. Brux. xi. 337 (1844). Anchusa mexicana Sesse 
& Moc. Pl. Nov. Hisp. 21 (1887). L. laevigatum Sesse & Moc. FI. 
Mex. 30 (1894). (?) L. discolor, var. subviride Kuntze, Rev. Gen. ii. 
439 (1891).—Southern San Luis Potosi. southward to Chiapas. 

Originally described from garden plants grown from seed said to 
have come from Cuba. The seeds probably came from Mexico, 
since only Mexican plants agree with the original description and with 
Jacquin’s plate, Frag. Bot. 42, t. 48, fig. 3 (1809), and since Dr. N. L. 
Britton writes me that no native Lithospermum is known either from 
Cuba or from any other of the West Indian islands. 

10. L. mirabile Small, Fl. Southeast. U. S. 999 and 1337 (1903); 
Schulz, Wild Fl. San Antonio 176 (1922).—Known only from the 
vicinity of San Antonio, Texas. I doubtfully associate with Small’s 
species a plant in the Gray Herbarium collected by Palmer in Sept. 
1880 at Soledad, Coahuila. The specimen mentioned has nutlets as 
coarsely roughened as those on isotypic material of L. mirabile, but has 
nutlets lacking the conspicuous angular margins of the authentic 
material. The specimen is further atypical in having a funnel-form 
corolla about as long as the calyx, rather than one much exceeding 
the calyx.. The plant from about San Antonio has a characteristic 
aspect, a fact which, coupled with its peculiar angled and roughened 
nutlets, seems to make it desirable for the present, at least, to 
consider the species as one of restricted range, although very close to 
and somewhat doubtfully distinct from L. angustifolium Michx. 

11. L. angustifolium Michx. Fl. Bor. Am. i. 130 (1803). Cyphorima 

angustifolia Nieuwl. Am. Midland Nat. iii. 194 (1914). L. fimbriatum 
Nutt.i in Fras. Cat. no. 11 (1813),nom. nud. Batschia longiflora Nutt. 

in Pursh, Fl. Sept. Am. i. 132 (1814); Nutt. Gen. i. 114 (1818). L. 

_ longiflorum Spreng. Syst. i. 544 (1825). Pentalophus longiflorus 
_ A. DC. Prodr. x. 86 (1846). ©. longiflora Raf. in Hook. f. & Jacks. 



STUDIES IN THE BORAGINACEAE 25 

Ind. Kew. i. 701 (1893). B. decumbens Nutt. Gen. i. 114 (1818). 

L. decumbens Torr. Ann. Lyceum N. Y. ii. 225 (1826). C. decumbens 

Raf. in Hook. f. & Jacks. Ind. Kew. i. 701 (1893). L. inetsum Lehm. 

Asperif. ii. 303 (1818). L. linearifolium Goldie, Edinb. Philos. Jour. 

vi. 322 (1822). C. linearifolia Lunell, Am. Midland Nat. iv. 514 

(1916). L. mandanense Spreng. Syst. i. 544 (1825); Hook. Fl. Bor. 

Am. ii. 88, t. 166 (1838). P. mandanensis A. DC. Prodr. x. 87 (1846). 

C. mandanensis Lunell, Am. Midland Nat. iv. 515 (1916). L. brem- 

florum Engelm. & Gray, Jour. Boston Soc. Nat. Hist. v. 252 (1845). 

L. asperum Nels. Bull. Torr. Bot. Cl. xxvi. 244 (1899). L. albicans 

Greene, Pittonia iv. 91 (1899). L. cilolatum Greene, 1. c. 92. L. 

oblongum Greene, |. c. 92.—Extreme southern Ontario to Illinois and 

Manitoba, thence to Coahuila, Chihuahua, eastern Arizona, Utah 

and eastern British Columbia. This is a very variable, but certainly 

a natural assemblage which intensive study will probably show divis- 

able into a number of good geographic varieties. Among norma 

plants there is considerable variation in size and form of corolla. 

The eastern material has very large corollas with conspicuously 

fringed lobes; material from Wyoming has very much smaller flowers; 

whereas material from Texas has small corollas with short entire 

lobes. Over most of its range the plant grows 2.5-4 dm. high, but in 

Wyoming it is commonly about 1 dm. tall. 

Since the app of the note by Bebb, Am. Nat. vii. 691 (1873), 

and the acceptance of Bebb’s findings by Gray, Synop. Fl. N. Am. il. 

pt. 1, 205 (1878), this species has been considered 
dimorphic, including 

a phase with very conspicuous salverform normal corollas, and one 

with very inconspicuous cleistogamous flowers. These two phases 

are so different in appearance that they were formerly treated not 

only as of different species, but even of separate genera. Indeed so 

different do the two forms appear, that only the repeated acceptance 

of Bebb’s findings and the complete lack of dissenting opinion during 

the last fifty years makes me at all content to associate the two forms 

under one specific name. I am somewhat troubled, however, at the 

apparent lack in the herbarium of forms transitional between the two 

phases. The two states differ in the following points. The normal 

‘nflorescence composed of short crowded branches bearing showy 

salverform apparently sterile corollas on erect pedicels. The cleisto- 

gamous phase is diffusely branched and bears its inconspicuous fertile 

flowers in very elongate racemes and its fruit on recurved pedicels. 

The type of L. linearifolium Goldie, grew “only on sandy beach 
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at the head of Lake Ontario.”’ Recent collectors do not appear to 
have collected L. angustifolium there, and so it may be that Goldie’s 
species is not properly referred to the older one of Michaux. How- 
ever, “nuculis impresso-punctatis” and “foliis linearibus” of the 
short original description agree better with L. angustifolium than 
with any of the species that are known from the general region. 

Several attempts have been made at giving this species special 
generic recognition. Justification for such steps have been found in 
the shape of the corolla, in its fimbriate lobes, and in its large faucal 

appendages. These, however, are all characters which are variable 

within the species and which would utterly fail to characterize a 
genus decisively. Halsted, Bot. Gaz. xiv. 202 (1889), has pointed out 
certain peculiarities of the pollen of this species which deserve further 
ney since they may furnish additional specific characters. 

. L. tuberosum Rugel in DC. Prodr. x. 76 (1846). eATeinemee. to 
Goorile and southward to Alabama and Florida. This species can at 
once be recognized by its tuberous roots. Gray reported the species 

from Texas, but his record was based upon fruiting material of 

Onosmodium Helleri Small. 
13. L. cobrense Greene, Bot. Gaz. vi. 157 (1881). (?) L. tubuli- 

florum Greene, Pittonia i. 155 (1888).—Southern Arizona and New 
Mexico southward to southern Durango. A species well characterized 
by its rather large very yellow corollas, rosettes of large basal leaves, 

and abruptly reduced cauline foliage. 
14, L. obovatum Macbr. Contr. Gray Herb. n. s. xlviii. 56 (1916). 

—Known only from the type collection made at Quebrada Honda, 
Durango. It-is perhaps better treated as a variety of L. cobrense, 

: nee it differs merely in having broader, more definitely obovate basal 
eaves. 

15. L. latifolium Michx. Fl. Bor. Am. i. 131 (1803). L. officinale, 
var. latifolium Lehm. Asperif. ii. 311 (1818). Cyphorima latifolia 
Raf. in DC. Prodr. x. 76 (1846). C. lutea Raf. Cat. 13 (1824). L. 

luteum House, Bull. N. Y. State Mus. 243-244, pg. 61 (1923). L. 
lutescens Coleman, Cat. Pl. Grand Rapids 29 (1874).—Western 
New York to southern Minnesota and southward to eastern Ten- 
nessee. The Kew Index, iii. 99 (1894), gives the binomial, L. lati- 
folium, as having been proposed by Forskal as well as by Michaux. 
Forskal did not publish such a binomial at the citation given by the 
Kew Index, i. e. “Fl. Aegypt. Arab. ve vie — there appears to be no 
evidence that he ever published su 

16. L. officinale L. Sp. Pl. 132 (1753). cchadies of Europe and the 
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Mediterranean region. Introduced in Que.!, N. B., Me.!, N. H.!, 

Vt.!, Mass.!, R. I., Conn.!, N. Y.!, N. J.!, Ont., Mich.!, Wis., Ohio, 

Ind., Minn. 
17. L. calcicola Robins. Proc. Am. Acad. xxvii. 182 (1892).—Nuevo 

Leon southward to Oaxaca. 
17a. L. calcicola, var. Conzattii (Greenm.), comb. nov. L. Con- 

zattii Greenm. Bull. Field. Mus., Bot. ii. 339 (1912).—Known only 

from the type collection made in Oaxaca. Macbride, Contr. Gray 

Herb. n. s. xlviii. 55 (1916), considers this to be “only a young state 

of L. calcicola,” but because of its relatively large exserted corollas 

it appears to merit varietal rank at least. 

18. L. revolutum Robins. Proc. Am. Acad. xxvii. 182 (1892). 

Onosmodium revolutum Macbr. Contr. Gray Herb. n. s. xlix. 21 (1917). 

—Known only from San Luis Potosi. Macbride, l. c., has referred this 

species to Onosmodium, considering the species most related in that 

genus yet with characters more or less intermediate between Onos- 

modium and Lithospermum. However, the species has a corolla with 

a funnelform throat and ascending lobes, a comparatively short and 

lobed style that is not exserted until the corolla is completely opened, 

oblong obtuse anthers, and unnerved leaves—all characters which 

unmistakably and definitely ally it with Lithospermum and exclude 

it from the habitally very different Onosmodium. 

19. L. obtusifolium, sp. nov., perenne 1.5-3 dm. altum; caulibus 

paucis e radice longa et recte descendenti orientibus ascendentibus 

vel decumbentibus  strigosis ramosis; foliis concoloribus enerviis 

strigosis sessilibus 2-3.5 cm. longis 3-9 mm. latis apicem versus 

latioribus oblongis vel linearibus inferioribus praecociter deciduis 

superioribus paullo reductis; floribus parvis inconspicuis 3-5 mm. 

longis; corolla calycem subaequali, lobis saepe laxe ascendentibus 

minus quam 1.4 mm. longis, tubo cylindrato intus glabro, faucibus 

appendiculatis; antheris oblongis longitudine filamenta aequantibus; 

pedicellis strictis 3-10 mm. longis; nuculis saepe 3 lucidis ca. 2.5 mm. 

longis—MEeExico: sandy places near San Miguelito, San Luis Potosi, 

1876, Schaffner 728 (TYPE, Gray Herb.); Levios, 45 mi. E. of Saltillo, 

Coahuila, Palmer 900; Soledad, 25 mi. W. of Monc
lova, 1880, Palmer. 

Unrrep States: Chiricahua Mine, Chiricahua Mts., Arizona, Blumer 

1796.—The status of this species is somewhat dubious. The Mexican 

material comes from a ll natural lis probably homogeneous, 

although Palmer 900 has very narrow somewhat involute leaves. 

The Arizonian material is without flowers. It is readily separable 

from all the species occurring in the United States, and matches sur- 
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prisingly Shaffner 728. Two of the cited specimens are mutilated, 

Shaffner 728 and Palmer 900 having had the main axis nipped off, 

apparently at an early age. These specimens may represent the 

cleistogamous phase of some species, but if so I have been unable to 

correlate it with any of the well known species. Since the plants 

form a definable group they are here described as representing 

an unnamed species. Part of the material was referred by Macbride 

to his L. strictum, var. calycosum. 
20. L. strictum Lehm. istiesif. ii. 303 (1818). Anchusa tuberosa 

HBK. Nov. Gen. et Sp. iii. 92 (1818). Heliotropium lithospermoides 

R..& S. Syst. iv. 737 (1819).—Southern Coahuila southward to the 

states of Mexico and Puebla; most frequently collected in San Luis 

Potosi. This is an exceptionately well marked species characterized 

by its thickened fusiform or bottle-shaped root, very narrow leaves, 

compressed sharply keeled nutlets, and very long simple incon- 

spicuously bracted unilateral racemes of elongate salverform corollas. 

In gross aspect the plant somewhat suggests Amsinckia Douglasiana 

DC. 
21. L. Seleri, sp. nov., perenne; caulibus ascendentibus stramineis 

simplicibus strigosis et bias ca. 3 dm. altis; foliis lanceolatis acutis 

2.5-4.5 em. longis 4-10 mm. latis breviter petiolatis conspicue nervosis, 

supra pustulatis, infra pallidioribus  strigosis; racemis geminatis 

terminalibus hispidis; floribus luteis ca. 1 em. longis, corollae tubo 

cylindrato extus villoso intus glabro calycem paullo longiori, lobis 

laxe ascendentibus ca. 2 mm. longis, faucibus granulatis; antheris 

oblongis quam filamenta longioribus; calycibus fructiferis ca. 8 mm. 
longis hispidis, lobis linearibus quam nuculae duplo longioribus: 

nuculis ca. 2.5 mm. longis. Mexico: near Puebla, July 1888, Seler 

847 (rypr, Gray Herb.).—This species appears to be most closely 

related to L. mediale Johnston, but differs from that in its spreading 

stiff pubescence, stramineous stems, and longer calyx-lobes. The 
type has been mutilated and has a number of ascending branches. It 

seems to have a weak perhaps only biennial root. 
L. mediale, sp. nov., perenne 3—5 dm. altum canescens; caulibus 

_erectis simplicibus vel apicem versus breviter ramosis compluribus a 

radice simplici recta orientibus foliosis strigosis; foliis strictis vel 
ascendentibus firmis oblongo-ovatis vel lanceolatis saepe concoloribus 

_strigosis rare supra pustulatis (saepe cum nervis paucis validisque) 
_subsessilibus 3-6-9) em. longis 4-13(-17) mm. latis superne paullo 
reductis; racemis terminalibus geminatis vel ternatis; floribus ochro- 
leucis ca. 1 em. longis, corollae tubo cylindrato calyce saepe duplo 
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longiori extus villoso intus glabro; lobis laxe ascendentibus vel di- 
vergentibus 1-2 mm. longis, faucibus appendiculatis; antheris oblongis 
quam filamenta duplo longioribus; pedicellis 1-2 mm. longis strictis; 
calycibus fructiferis ca. 5 mm. longis, lobis linearibus quam nuculae 
vix longioribus; nuculis saepe 2-3 albis nitidis 2.5-3 mm. longis.— 
GUATEMALA: on cultivated ground, trachyte mountain Chi Lahuh 
K’ik, Dept. Quezaltenango, June 10, 1896, Seler 2893 (vyPE, Gray 
Herb.); San Lucas, Dept. La Antigua, Seler 2462; Santiago, Dept. 

Zacatepeque, Gomez 812. Coxiompta: Sibate, Dept. Cudinamarca, 
Pennell 2468 (NY, G); Zipacon, Dept. Cundinamarca, Rusby «& 
Pennell 1217 (G); El Dintel, Bro. Ariste-Joseph A.525 (G); San Anton- 
io, Bro. Ariste-Joseph A.44? (G); Facatative, André 669 (NY); 
vicinity of Bogota near Tequendama Falls, Dec. 1852, Holton (NY); 
without locality, Bro. Ariste-Joseph B-44 (US). VeENezvELA: between 
Mucurulea and Mucuchies, Dept. Los Andes, Jahn 801 (NY).—This 
very characteristic species is apparently restricted to central and 
northern South America. It has been mainly confused with the very 
different L. discolor Mart. & Gal., although its closest relative appears 
rather to be L. distichum Ort. The new species can be usually recog- 

nized by its canescence, firm leaves with few or no strong veins, short 

calyx-lobes that just exceed the nutlets, and very pale yellowish corol- 
las. Material from Guatemala and Colombia seems quite resent! 
guishable, and is evidently referable to a single species. I have 
suspicion that Kuntze’s L. discolor, var. subviride, Rev. Gen. ii. 439 

(1891), was based on a plant of this species. 
23. L. guatemalense Donn. Sm. Bot. Gaz. xxvii. 436 (1899).—This 

the species, but associate with it the left-hand plant on the sheet of 
Ghiesbreght 804 now preserved in the Gray Herbarium. I have 
strong suspicions that L. guatemalense will be found to be merely a 
narrow-leaved phase of L. oblongifolium Greenm. 

24. L. oblongifolium Greenm. Proc. Am. Acad. xxxii. 300 (1897). 
(?) L. discolor, var. canescens Kuntze, Rev. Gen. ii. 439 (1891).—I 
know of only two collections, one, thetype, collected in the Federal 

District of Mexico, the other collected by Ghiesbreght (no. 804 in 
part) in the pine forests of southern Mexico. pov see is coarsely 

hirsute and I associate with it Kuntze’s varietal na 
25. L. Palmeri Wats. Proc. Am. Acad. -xviii. 122, (1883).—Nuevo 

Leon and adjacent Coahuila. This differs from L. viride Greene, in 
pubescence, somewhat coarser habit, and isolated southern range, 
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and might with good reasons be treated as a geographic variety of 
that species. 

26. L. viride Greene, Bot. Gaz. vi. 158 (1881).—Southern New 
Mexico and Arizona. 

27. L. ruderale Dougl. in Lehm. Pug. ii. 28 (1830). L. piloswm 
Nutt. Jour. Acad. Philad. vii. 43 (1834). Batschia pilosa Don, Gen. 
Syst. iv. 372 (1838). L. Torreyt Nutt. 1. c. 44. B. Torreyi Don, |. ¢. 
L. ruderale, var. Torreyi Macbr. Contr. Gray Herb. n. s. xlviii. 55 
(1916). L. laxwm Greene, Pittonia iii. 263 (1898). L..lanceolatum 
Rydb. Mem. N. Y. Bot. Gard. i. 333 (1900). L. ruderale, var. lance- 
olatum Nels. Bot. Gaz. lii. 272 (1911). L. ruderale, var. macrospermum 
Macbr. 1. c.—Southern Alberta to western Colorado, westward to 
British Columbia and northern California. Although constant in its 
very characteristic leafy inflorescence, the species varies in size of 

nutlets and corollas, in pubescence, and in leaf-shape. The most 
striking and important of these variations is the var. macrospermum, 

the prevailing if not the only form of the species in eastern Oregon, 
and adjacent Idaho, Nevada and California. This variety has com- 

paratively large nutlets, 5-8 mm. long (the largest in the genus), 

which na a very prominent basal flange. 
¥ 28. L. calycosum (Macbr.), comb. nov. L. strictum, var. olin 
Macbr. Contr. Gray Herb. n. s. xlviii. 56 (1916).—Southern San Luis 

Potosi, Guanajuato and Hidalgo. Although originally described as a 
variety of L. strictum this species is abundantly distinct, differing in 

its unthickened root, branched habit, broader leaves, and terete un- 
keeled nutlets. 

29. L. multiflorum Torr. in Gray, Proc. Am. Acad. x. 51 (1874); 
Wats. Bot. King Exped. 238 (1871), nom. nud.—Southern Wyoming 
southward to Arizona and northern Chihuahua 

30. L. canescens (Michx.) Lehm. Asperif. ii. 305 (1818). Batschia 
canescens Michx. F. Bor. Am. i. 130, t. 14 (1803). Anchusa canescens 
Muhl. Cat. 19 (1813). A. virginiana L. Sp. Pl. 133 (1753); not L. 
virginianum L. 1. e. 132. L. sericeum Lehm. Asperif. ii. 306 (1818). 
B. sericea R. & S. Syst. iv. 743 (1819). B. conspicua R. Br. in 
Richards. Bot. App. to Frankl. Jour. 732 (1823).—Along the Ap- 
palachians from southern Pennsylvania south into Alabama and 
atin through Ohio to Kansas and Saskatchewan. 

L. caroliniense (Walt.) MacMill. Metasp. Minn. Valley 438 

(1898), Anonymos— caroliniense Walt. Fl. Carolina 91 (1788). 
Batschia caroliniensis Gmel. Syst. i. 315 (1791). L. carolinianum 
Lam. Tab. Baie: &: 397 (1791); Mack. Bull. Torr. Bot. Cl. xxxii. 501 
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(1905). Onosmodium carolinianum A. DC. Prodr. x. 70 (1846). 

B. Gmelini Michx. Fl. Bor. Am. i. 130 (1803). LZ. Gmelini Hitche. 

Spring. Fl. Manhattan 30 (1894). Anchusa hirta Muhl. Cat. 19 

(1813); nom. nud. L. hirtum Lehm. Asperif. ii. 304 (1818). L. 

strigosum Raf. New FI. N. Am. pt. 4, 18 (1836). L. bejariense A. DC. 

Prodr. x. 79 (1846).—Western New York west to Montana, and south- 

ward through Nebraska to Texas, Tamaulipas and Louisiana. Also 

in South Carolina, Georgia, and Florida. 

32. L. californicum Gray, Proc. Am. Acad. x. 51 (1875).—Northern 

California and adjacent Oregon. 

13. Antiphytum DC. in Meisner, Genera i. 280; ii. 188 (1840). 

Amblynotopsis Macbr. Contr. Gray Herb. n. s. xlviii. 41 (1916).— 

A review of this genus has been recently published, Contr. Gray 

Herb. n. s. Ixviii. 48-52 (1923). Recent study has shown, however, 

that the species there called Antiphytum tetraquetrum is properly 

excluded from the genus and should be referred to Thaumatocaryon. 

14. Mimophytum Greenm. Proc. Am. Acad. xli. 242 (1905). 

Mimophytum omphalodoides Greenm. Proc. Am. Acad. xli. 242 

(1905).—This monotype is known only from the type collection taken 

from under a wet cliff in the barranca below Honey Station, 1500 m. 

alt., Puebla, Mexico, by Pringle in 1904. In gross aspect the plant 

remarkably simulates the Mexican species of Omphalodes, although 

in technical fruiting characters it seems quite distinct and much 

nearer Cynoglossum. 

15. Cynoglossum [Tourn.] L. Sp. Pl. 134 (1753); Gen. Pl. 65 

(1754). 

Kry TO SPECIES. 
3. ne 

get pe 1 £ ] W > z 1 ae Pa om 

allué ila _ J 
DiI « 7 j £ ; Noni lt fe 1 434 VW 

Plant a 
,2-3mm 

Nutlets 5-7 mm. long, ovate in dorsal outline; style well 

developed, surpassing mature nutlets by 3-5 i : 

MEM Uh dicey ca a eee eee eet tees tt 2. C. officinale. 

Nutlets 8-10 mm. long, suborbicular in dorsal outline; style 
ured and sur- 2 

passed by nutlets; Mexican.........--- ee een ng 3. C. Pringlet. 

Nutlets not sunken in dorsally and lacking a definite elevated 

m ‘ 
Plant biennial; European introductions. 

Corolla small, 4-5 mm. long; nutlets small, 2.5-4 mm. long; - 

leaves all acute, upper ones with a narrow c
uneate base. 

4. C. zeylanicum. 
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Corolla large, 6-8 mm. long; nutlets large, ca. 6 mm. long; 

some of leaves usually obtusish, at least upper with a 

rie digas eomeigg es a ee 5. C. creticum. 

Plant perennial; native American spec 
AvvEeS seat. 2-3 mm. long, eae a fo ae by calyx- 

— ong, about aeualing 1g TAs SPD pte 6. C. paniculatum. 

— _ els 0.5-1 cm. long, recurved; calyx-lobes 
ing at maturity, 3-5 mm. long, much exceed- 

Mo ey ee ec as See aoe . C. limense. 

Nutlets 1 sen e “10m m. long, if less than a mm. long then 
conspicuously aaneeding the calyx-lobe 

Mature Sse glabrous on yeper. nuriare; ke glabrate 
or sparingly act or str 

Leaves tapering at base; stems es Sepa above; pedicels 
recurved in fruit; corolla-appendages semilunate, 
saabident: out American AEE SO ean ra eee 8. C. Trianaeum. 

ong, ae mained be North a ete’ eens . C. grande. 
yaa ee evidently inte or hispid on upper Pitas 

stems conspicuously hirsute. 
Piarpslobes 5-10mm. long in fruit, linear or lanceolate; 

corolla-tube 35 mm. long, about twice length o 

slightly exserted from throat................- 10. C. viride. 
ime eh a leaves 15-30 mm. broad; a 

PR eae Co AGle ie gie g tue tie erento aie C. occidentale. 
Calysclobes 1-3. 5mm. long in fruit, ovate; es 

m. long, exceeded by t the Om es; style 
es ae by the nutlets, 1-2 mm. lon 

Deets Bee vam Jone os ios tae bt bg igesoioc 
Nutlets 3.5-5 mm. long 3. C. boreale. 

. Cynoglossum Wallichii Don, Gen. Syst. iv. 354 oe C. 

glochidatum Wall. Cat. 26 (1829), nom. nud.; Benth. in Royle, Il. i. 
306 (1839).—Native of — Asia and India. Adventive in 1902 

in a garden at Hardwick, Mas: 

2. C. officinale L. Sp. Pl. 134 (1753) _—Native of Eurasia, extending 
from the western Mediterranean region eastward to central Asia. 
Introduced in Que.!, Me., N. H., Vt.!, Mass.!, R. I.!, Conn.!, N. Y-1, 
N. J., Penn.!, Md., Del., Va.!, W. Va.!, N. C., Ont.!, Mich.!, Ohio!, 
Ind.!, Ill.!, Tenn., ‘Ry. ae Wis., Iowa!, Mo. Ark., Neb., Kan.!, 
N. D., Mont., Wyo.!, Colo.!, Ut.!, N. M., 

3. C. Pringlei Greenm. Poe. Ant: iKced. 8 - (1904).—MEeExico: 
Fultenango Canyon, State of Mexico, Pringle 11350 (TPE); vicinity 
of Moralia, Michoacan, Arséne 5949; Guanajuato, 1893, Dugés.— 
Although closely related to C. officinale this species, a native of south 
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central Mexico, is clearly distinct in its larger and differently shaped 

nutlets and short style. Frequently only a single nutlet is matured 

from each flower. ; 
4. C. zeylanicum (Vahl.) Thunb. in Lehm. Neue Schrift. Naturf. 

Gess. Halle ser. 3, ii. 20 (1817). Anchusa zeylanica Vahl. in Hornm. 

Enum. Hafn. 3 (1807), hyponym? C. furcatum Wall. in Roxb. Fl. 
Ind. ii. 6 (1824).—Native of southeastern Asia. In the United States 

National Herbarium there is a specimen of this species collected in 

1899 by Dr. O. Buchtien at Valdivia, Chile. The species is not other- 

wise known from America. 

5. C. creticum Mill. Gard. Dict. ed. 8. (1768); Brand, Pflanzenr. 

iv. Fam. 252, i. 129 (1921). C. pictum Soland, in Ait. Hort. Kew. i. 

179 (1789). C. molle Phil. Linnaea xxix. 18 (1857).—Native of the 

Mediterranean region. Long ago naturalized in south central Chile 

whence it was described as a native species by Philippi. 

6. C. paniculatum H. & A. Bot. Beech. 37 (1830). C. Azocarti Phil. 

Anal. Univ. Chile Ixv. 62 (1884). C. paniculatum, var. Azocarti 

Reiche, Anal. Univ. Chile exxi. 248 (1908). C. paniculatum, forma 

Azocarti Brand, Pflanzenr. iv. Fam. 252, i. 137 (1921). C. paniculatum, 

forma Philippianum Brand, 1. c.—South central Chile. Reiche, |. c., 

attributes the species to Peru. The plant is well marked by its ex- 

ceptionally elongate pedicels. 

7. CG. limense Willd. Sp. Pl. i. 762 (1798); Brand, Pflanzenr. iv. 

Fam. 252, i. 142 (1921). C. decurrens, var. limense A. DC. Prodr. x. 

153 (1846). C. decurrens R. & P. FI. Peruv. ii. 6 (1799). C. alatum 

Molina, Sagg. Chile ed. 2, 280 (1810).—Middle and southern Chile. 

The type of the species is reputed to have come from the vicinity of 

Lima, Peru. 

8. C. Trianasum Wedd. Chlor. And. ii. 90 (1859).—Mountains of 

Colombia and adjacent Ecuador. | 

9. C. grande Dougl. in Lehm. Pug. ii. 25 (1830). C. laeve Gray, 

Synop. Fl. N. Am. ii. pt. 1, 188 (1878). C. grande, var. laeve Gray, 

1. c. suppl. 421 (1886) (?) C. Austinae Eastw. Bull. Torr. Bot. Cl. 

xxxii. 203 (1905).—From Monterey and Calaveras counties, California, 

northward to extreme southern British Columbia. 

10. G. viride Eastw. Proc. Calif. Acad. Sci. ser. 2, vi. 428, t. 59 

(1897).—Sierra Nevada, California, from Calaveras to Tulare counties. 

11. C. occidentale Gray, Proc. Am. Acad. x. 58 (1875).—From 

Plumas and Glen counties, California, northward to central Oregon. 

12. C. virginianum L. Sp. Pl. 134 (1753). C. virginicum L. Syst. 
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ed. 12, 146 (1767). C. amplexicaule Michx. Fl. Bor. Am. i. 132 
(1803). C. lucidum Stokes, Bot. Mat. Med. i. 277 (1812).—Southern 
Connecticut southward to northern Florida, west to Louisiana and 

Missouri. 
13. C. boreale Fernald, Rhodora vii. 250 (1905).—New Brunswick 

and adjacent Quebec, southward to northern Connecticut, westward 

through New York and southern Ontario to northern Michigan; 

reappearing in southern British Columbia. All the vegetative char- 
acters of this species can be matched, after a short search, among 

indubitable material of C. virginianum. It usually differs, however, 
in its more slender habit, less stiff pubescence, more elongate slender 

pedicels, and smaller floral parts; and seems to be always distinct in 

its smaller nutlets and northern range. Brand, Pflanzenr. iv. Fam 
252, i. 131 (1921), reduces the species outright to C. virginianum, but 
surely it is deserving of varietal rank at the very least. 

16. Pectocarya DC. in Meisner, Genera i. 279; ii. 188 (1840). 

Ktenospermum Lehm. Del. Sem. Hort. Hamburg 17 (1837), nom. 
nud. Gruvelia A. DC. Prodr. x. 119 (1846). 

Key To SPEcIES AND VARIETIES. 

gg ey lacerate or undulate oF a saa tte usually 
ascending or erect. § Eupectoc oca 

o those forming the margin................ o Shee hae, 1. P. anomala. 
Back ‘of — without coarse aan appendages; margin 

wi 
Plant erect, ascendingly branched above; body bes nutlets 

obovate; calyx-lobes surpassing the nutlets...... 2. P. lateriflora. 
Plant prostrate or decumbent, much pany from the 

base ; body of nutlets Sassy linear or “searches ae 

utlet 
enc nes with, pgp ge pectinately lacerate or dentate to 

near base and in addition usually uncinate-bristly 
ERAN nr eu ee Os itty ae 3. P. gracilis. 

Fruit similar throughout plant, pai ‘dimorphic. 
Body of nutlets definitely lin 

Nutlet-margin very narrow i inconspicuous. . var. genuina. 
Nutlet-margin broad and eae Mere . var. platycarpa 

Body of nutlets obovate or oblong-obovate...... var. boliviana 
Fruit orphie, normal it belo utiate borne 

on Lg ie nd oni persistent ~ 
epout bane of plant.) i005. 22. 22. <. r. dimorpha. 

Nutlets with margins entire or undulate along ot 
armed only at apex where densely uncinate-bristly. 

4. P. penicillata. 
Nutlets similar, all mareiped; fruit not dimorphic, 

similar in parts 0: plant eee oe ee a ee a A var. genuina. 
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Nutlets dissimilar, fruit on the branches consisting of 
two evidently margined and two unmargined 

uncinate hair ip; plant very slender, 

ranched mainly near base, sparsely strigose.......... 5. P. pusilla 

Nutlets divergent irs, so usua. wing-margined, 

Fruit with nutlets all wing-margined.................-. var. holoptera. 

Fruit with some of nutlets lacking a wing-margin. 

Wintlote all marae. oe ng ea re ee Oe eee eos 6 os var. aptera. 

Nutlets margined and unmargined in the same fruit... ..var. genuina. 

1. Pectocarya anomala, sp. nov., érecta 7-15 cm. alta dichotoma 

strigosa supra laxe ramosa; foliis linearibus 1-3 cm. longis 0.8-1 mm. 

latis sparse hispidis inferioribus oppositis; pedicellis recurvatis quam 

bracteae foliaque multo brevioribus; sepalis lanceolatis quam nuculae 

paullo longioribus; nuculis obovato-oblongis ca. 0.7-0.8 mm. latis 

1.5-1.7 mm. longis granulatis, dorso et marginibus cum appendicibus 

valdis uncinatis subulatis subteretibus uncinato-pubescentibus ca. 

1-1.2 mm. longis munitis, marginibus inconspicuis.—PERU: sandy 

pampa on the southern slope of Chachani Mountain near Arequipa, 

2400 m. alt., Mr. & Mrs. F. E. Hinkley 41 (tyre, Gray Herb.).— 

Although in habit clearly a Pectocarya this species is quite anomalous 

in the genus in having the back of the nutlet, not unarmed and 

margined, but studded with coarse uncinate subulate uncinately 

pubescent appendages which are quite indistinguishable from those 

of the proper margin. The plant is erect-growing with a few loosely 

ascending branches from above the middle. In this habit it differs 

from P. gracilis and P. penicillata, and agrees with P. lateriflora. It 

is, however, a lower, less stiff, and less strictly branched plant than the 

latter. According to its collectors the plant is locally known as 

“estrella gateadora.” 

Mattia lateriflorum Don, Gen. Syst. iv. 310 (1838). C. pilosum 

R. &S. Fl. Peruv. ii. 6, t. 111b (1799). M. pilosa Don, l.c. Rindera 

pilosa R. & S. in DC. I. c. (2?) Ktenospermum linifolium Lehm. 

Linnaea xii. Lit. 84 (1838); nom. nud.—Brand, Pflanzenr. iv. Fam. 

252, i. 95 (1921), has taken P. lateriflora as including the two follow
ing 
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species, but as here taken it is in a much more limited sense and 
restricted to the Peruvian plants originally described. The species 
is known only from the western strip of Peru, and is well characterized 
by its erect habit of growth. 

3. P. gracilis (R. & P.), comb. nov. Myosotis gracilis R. & P. Fi. 
Peruv. ii. 5 (1799). Echinospermum gracile Lehm. Asperif. 1. 129 

(1818). Rochelia gracilis R. & S. Syst. iv. 111 (1819). Cynoglossum 
lineare R. & P. 1. c. 6. P. linearis DC. Prodr. x. 120 (1846). P 

chilensis DC. 1. c. (?) P. chilensis, var. californica Torr. Pacif. R. R. 
Rep. iv. 124 (1857). 

3a. P. gracilis, var. genuina.—This is the common species of 

Pectocaryain Chile and Argentina. It is un in North America, 
apparently restricted there to Southern California and to the islands 

off that coast. The following cited collections represent all the 
material of true P. gracilis which I have seen from North America.— 
San Diego, Brandegee 1636 (G, P); “Granite, San Diego County, 

Spencer 115 (G); Palm Springs, Margaret Ferguson 41 (Wellesley 

College Herb.) ; Butte west of Lakeview, 1920, Johnston (P); Temescal 
Canyon, Munz & Harwood 3387 (G); foothills of San Bernardino Mts., 
1896, Cummings (G); Claremont, Munz 2005 (P), Baker 4135 (P); 

Surprise Canyon, Panamint Mts., Coville & Funston 721 (G); Santa 

Cruz Island, 1887, Ford (G); Catalina Island, Grant 913 (G); Clemente 
Island, Munz 6690 (G, P); Guadalupe Island, Palmer 69a (G), 
Anthony 237 (G). 
Y 3b. P. gracilis, var. platycarpa Munz & Johnston, var. nov., as- 

cendens saepe robustior; margine nuculae grosse dentato ca. 1 mm. 
lato valde conspicuo.—Arizona: Tempe, 1892, Ganong & Blaschka 
(G); Wickenburg, W. W. Jones 88 (G); Tucson, Greene 1109 (G); 
mesas near Camp Lowell, April 16, 1881, Pringle in part (ryPE, Gray 

Herb.); without locality, 1884, Pringle (G). Uvau: valley of Virgin 
near St. George, Parry 167 (G). Catirornta: Agua Caliente, Parish 

Bros. 122 (G); Chuckawalla Valley, Munz & Keck 4804 in part (G); 
Providence Mts., Munz & Harwood 3532 (P), 3535 in part (P); east 
of Daggett, Munz & Harwood 3673 (P).—This well marked variety 
seems to replace the var. genuina in the deserts of California, Arizona, 
and Utah. With only North American material at hand the plant 
seems so extreme and positive as to merit specific rank. However, 

the South American material of the var. genuina frequently has rather 
broadly margined nutlets that show an approach to the condition 
characteristic of the var. platycarpa, and it hence seems best to treat 
the latter merely as a variety of the same species. 
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3c. P. gracilis, var. boliviana, var. nov., ramosa prostrata; nuculis 
obovatis vel oblongo-obovatis.—Bo.ivia: Chignana, 3700 m. alt., 
Asplund 3897 (tren, U. S. Nat. Herb.); Challapata, 3900 m. alt., 
Asplund 5895 (US); Teneral Campero, 4200 m. alt., Asplund 5894 
(US); Atocha, 3700 m. alt., Asplund 5896 (US)—This appears to be 
the northern phase of P. gracilis in South America. The cited suite 
of specimens is uniform in the crucial characters of the variety, the 
obovate body of the nutlet, but as to margining varies from con- 
spicuously pectinate-dentate to almost naked. 

3d. P. gracilis, var. dimorpha, var. nov., ramosa prostrata; fructis 
dimorphis, superioribus nuculas divaricatas compressas normales 
gerentibus, infimis nuculas reflexas crassas persistentes gerentibus; 
nuculis oblongis.—CuiLe: Vallemar, Rose 19331 (US); Desert of 

Atacama, Morong 1282 (typr, Gray Herb.; tsorypr, N. Y. Bot. 

ard.).—This plant of northern Chile is evidently not typical of the 
var. genuina and because of its conspicuously dimorphic nutlets 
appears to deserve special varietal recognition. The normal nutlets 
have a very broad, erect, merely toothed margin. : 

4. P. penicillata (H. & A.) A. DC. Prodr. x. 120 (1846). Cyno- 
glossum penicillatum H. & A. Bot. Beech. 371 (1840). P. linearis, 

var. penicillata Jones, Proc. Calif. Acad. Sci. ser. 2, v. 709 (1895). 

P. miser Nels. Bot. Gaz. xxxvii. 278 (1904).—In its two forms this 

is the most common and widely distributed of the North American 

Pectocaryas. Brand, Pflanzenr. iv. Fam. 252, i. 95 (1921), takes up 

Cynoglossum Nuttallii Spreng., Syst. i. 566 (1825), as the earliest name 
of the present species. Sprengel’s name, however, is based upon 
C. pilosum of Nuttall, Gen. i. 114 (1818), which is, as Gray, Synop. 
Fl. N. Am. ii. pt. 1, 190 (1878), has indicated, a species of Lappula. 
V 4a. P. penicillata, var. genuina.—Ranging from British Columbia, 
Idaho and southwestern Wyoming southward to northern Nevada 
and Lower California. In Arizona, southern Nevada, and the deserts 

of California it is replaced by the following variety. 
“4b. P. penicillata, var. heterocarpa, var. nov., deserticola; nuculis 

heteromorphis, duabus marginatis, duabus emarginatis gracilioribus 
paullo reflexis——Arizona: Tempe, 1892, Ganong & Blaschka (G); 
Camp Grant, Palmer 182 (G); near Camp Lowell, 1881, Pringle in 

ne (G); without locality, 1876, Palmer -. Nevapa: Moapa 
Coodding 2200 (G); St. Thomas, Tidestrom 8642 (G). Cantronsta: 
Ft. Yuma, Major Thomas (G); (?) ee gota 1854, Bige 

Coahuilla Valley, 1901, Hall (G); Surprise Canyon, Panamint Tilia. 

Coville & Funston 721 in part (G); Providence Mts., Munz & anneal 
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$435 in part (P); near Daggett, Munz & Harwood 3673 in part (P); 

north of Randsburg, 1922, Pierce (P); Corn Springs, Chuckawalla 

Valley, 1922, Munz & Keck 4870 (tyYpE, Pomona College Herb.); 

Chuckawalla Valley, Munz & Keck 4804 in part (G); Paloverde Valley, 
1905, Wilder (P); Palm Springs, Spencer 115 (P). The following 
collections appear intermediate between var. genuina and var. hetero- 
carpa. Hemet, Baker 4139 (P); near Cabazon, Munz, Street & Wil- 

hams 2387 (P); Santa Susana Mts., Brewer 210 (G); Oil City, Heller 
7586 (G).—The nutlets of this variety are dissimilar, two of each fruit 

usually being unmargined, thicker, and somewhat reflexed. The fruit 

borne about the base of the plant is different from that borne well 
out on the branches and perhaps is produced by cleistogamous 
flowers. The nutlets of this fruit are usually consimilar, all are 
strongly reflexed, very thickened, and broadly and permanently 

affixed to the gynobase. Similar fruit is found in the Chilian P. 
gracilis, var. dimorpha. 

5. P. pusilla (A. DC.) Gray, Proc. Am. Acad. xii. 81 (1876). 
Gruvelia pusilla A. DC. Prodr. x. 119 (1846); Gay, Fl. Chile iv. 482, 
t. 52, fig. 3 (1849). P. pusilla, var. flagillaris Brand, Pflanzenr. iv. 
Fam, 252, i. 96 (1921).—West of the high mountains from southern 
Washington to middle (Fresno County) California; also, in Chile 
where very rare. Brand, |. c., considers the North American plant 

-varietally distinct from the South American, arguing that it has more 
slender, elongate stems. Though the northern material may fre- 

quently attain greater slenderness and height than the southern, the 
two are certainly indistinguishable at times. 

6. P. setosa Gray, Proc. Am. Acad. xii. 81 (1876). Gruwvelia setosa 
Rydb. Bull. Torr. Bot. Cl. xl. 479 (1913).—This species is confined to 
western North America and breaks up into three geographic varieties 
as follows :— 
‘6a. P. setosa, var. genuina.—Washington and Idaho in the arid 

interior, southward into Utah and Arizona, and along the Sierras to 
the Mohave and northern Colorado Deserts. This is the common 
and typical phase of the species having two of the four nutlets winged, 
and two wingless with the latter pair partially hidden by the former. 

/ 6b. P. setosa, var. aptera, var. nov., australis; nuculis vix alatis vel 
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side of the Colorado Desert and represent the only material of the 
5 Pa seen from the are 

P. setosa, var. holoptera, var. nov., mohavensis; nuculis om- 
nibus late aequaliterque alatis——Cairornia: White Mts. east of 
Laws, Heller 8187 (G); Granite Wells, Mohave Desert, 1922, Johnston 
6489 (tyPE, Pomona College Herb.); near Mohave, 1920, Johnston 
(P); Mt. Pinos, Hall 6423 (P).—This form, characterized by haying 
all its nutlets broadly and equally winged, occurs along the northwest 
edge of the Mohave Desert. 

17. Omphalodes Moench, Meth. 419 (1794). 
Kry To SPEcrIss. 

Cauline leaves wane Shien nen or lanceolate; corolla white; ; 
TREK FIA oss oo 2 eh dies So eek ee 1. O. linifolia, 

Cauline leaves Lieecian: blades more or less bees corolla 
lue or bluish; pati s plants, mainly 

Flowers in nake cemes. with only the hese if any 
te; annu PRPS Sai Pan lon Mati NORE Gar FN 2. O. aliena. 

Flowers all paige panies perennials. 
“ve saree, 10-1 road; leaves herbaceous, - er 

s 25-3 5 Se) ‘bro a Se a nea steed oe er BIT eg! . O. acuminata. 
Corollasmall 5-7 mm 13] firm, largest | ne 

feasis with evident vein, sharply acute or acuminate, 
rhe r sparsely strigose; pedicels shorter or but little 

catia ing the bra = TR at al caved” neta ah tte aie 4. O. cardiophylla. 
teaver with obscured veining, broadly acute, velutinous 

with a dense short pubescence; pedicels twice ex- 
caatii the pobbendine PRUE So lici eis 6 Bete eg 5. O. mexicana. 

1. Omphalodes linifolia (L.) Moench, Meth. 419 (1794). Cyno- 
glossum lintfolium L. Sp. Pl. 134 (17 eet of southwestern 

Europe. Reported by Hooker, Fl. Bor. Am. ii. 86 (1838), from 
Labrador. Collected in 1919 on street vee in Salem, Oregon, 
by J. C. Nelson. 

2. O. aliena Gray in Hemsl. Biol. Centr. Amer. Bot. ii.377 (1882).— 
Texas: common, rocky hillsides, Sanderson, H. C. Hanson 381. 

Nuevo Leon: limestone hills near Monterey, 600 m. alt., Pringle 

10205, 10206; Monterey, 1880, Palmer 893 (TYPE). 

3. O. acuminata Robins. Proc. Am. Acad. xxvi. 170 (1891).— 
Nuevo Leon: Sierra Madre near Monterey, Pringle 2220 (type); 
limestone ledges of Sierra Madre above Monterey, Pringle 10162. 

4, O. cardiophylla Gray in Hemsley, Biol. Centr. Amer. Bot. ti. 

377 .(1882).—Pursia: Boca del Monte on shaded mountain slopes, 

Purpus 2498. CoAHUILA: mountains near Saltillo, Palmer 894 (TYPE). 
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5. O. mexicana Wats. Proc. Am. Acad. xxv. 158 (1890) —NuEvo 
Leon: fissures of dry lime rock, Sierra Madre near Monterey, Pringle 

_ 1878 (TYPE). 

18. Harpagonella Gray, Proc. Am. Acad. xi. 88 (1876). 

Harpagonella Palmeri Gray, Proc. Am. Acad. xi. 88 (1876); Baill. 
Bull. Mens. Soc. Linn. Paris no. 102, 812 (1889); Hist. Pl. x. 351, fig. 

266-8 (1890); Giirke in E. & P. Nat. Pflanzenf. iv. Abt. 3a, 130, fig. 

53 (1891).—An anomalous monotype known only from Pima and 
Cochise counties in southern Arizona, extreme southwestern California 

in western San Diego and southwestern Riverside counties, extreme 

northwestern Lower California, and on the Guadelupe and Santa 

Catalina’ Islands. 

19. Myosotis [Dill.| L. Sp. Pl. 131 (1753); Gen. Pl. 63 (1754). 

Kry To Sprciks. 

sea gee leafy-bracted nearly throughout; corolla-tube at 
t a third longer than calyx; prostrate antarctic peren- 

Carols white, limb ea. 4 bas broad; So -pareengg a calyx 
ane beco oming 1—2mm. long; nutlets ca. 1.8 1 m. long, : 2 

; plant sparsely babe hai Bea Se ola M. albiflora. 
Corolla blue, limb ea ca alee iehebesic: ne 

.8 sie “broad; plant long- ny, 
Hate Ee a eS Kee oa OG Nh necktie Chat M. antarctica. 

sehr = sea: naked or rarely with the lowermost flowers ae te- 
ate; ota little if at all exceeding calyx; mostly erect 

eo the nutlets en about 
qualling calyx-tube; corolla large, 6-9 mm. b 
itis commonly sh 

e, 

. M. scorpioides. 

bracted at “ea stems eine ee ieee at base, 
Bovta psi d-ccniaeg Sep Ser earner mar gotieg Hg ae Se 4. M. laxa. 

Hairs eg at least basal portion of calyx uncinate or gland- 
ipped; plants of well ae = il. 

Plants conspicuously densely re te below, rather 
coarse and loosely Saeachen -: aveus pase : 
late, contracted te a narrow well d vince bere ay .5. M. azorica. 

Plants not  eabapaauiiaty retrorse-hirsute, rather slender, 
y erect; ae tg oblong or pear jeakivg well 

eloped petio: 
Plants densely raed stems with loose papery sheaths . 

base; native alpine perennials.................- . M. alpestris. 
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haa not densely tufted; stems withess papery basal 
; annual or bi ennial plants of low altitudes. 

Calyx very unequally cleft, eect nad distinetly 2-lipped; 
inconspicuous, 1-2 mm. broad, white: 

TUGUIN Oe ere inch oo a3 cc wh niga Se Choos 7. M. virginica. 
Calyx alestit equally cleft, he ge Pe nearly so; corolla 

uous to show y, -8 mm. broad; ‘usually 
blue; introduced plan 

Corolla very Reh acy "5-8 mm. broad; limb flat. 
8. M. sylvatica, 

Corolla small, 1.5-4 mm. broad; limb cone 
anes equalling or excel length of calyx; 

OUON ADLORGUE a ee 9. M. arvensis. 
Peaicel s shorter th than eueih of fruiting calyx; 

x-lobes e 
Pieay foriferous ge near base, lower flowers 

ong the leaves; Sorell blue, tube about 
ee anlees style always shorter than 
rT anne Pm Engine ey at eree, ©" Frias 10. M. micrantha, 

n 

tube somewhat exceeding eee: ve 
frequently gaia’ surpassing nutlets. -1l. M. versicolor. 

1. Myosotis albiflora Banks & Solander in Hook. f. Fl. Antarct. 

ii. 329 (1846). Fritrichium albiflorum Griseb. Abhandl. Ges. Wis. 
Goett. vi. 131 (1857). Allocarya albiflora Greene, Erythea iii. 57 
(1895).—Endemic to the vicinity of the Straits of Magellan. In the 
literature this plant has been repeatedly confused with the plant 
recently called Plagiobothrys Lechleri Johnston. My knowledge of 

this Myosotis has been largely derived from Skottsberg, Svenska Vet. 

Akad. Hand. lvi. pt. 5, 290, t. 23, fig. 8a, ¢ ei who besides dis- 

cussing it has given figures and a new descrip 
a antarctica Hook. f. Fl. Antarct. i. = ps “38 (1844). M. an- 

tarctica, pee gracilior Skotts. Svenska Vet. Akad. Hand. lvi. pt. 5, 
291 (1916).—Extreme southern Patagonia; also in New Zealand and 
on the Stewart and Campbell Islands. The species has been confused 
with M. albiflora. Skottsberg, |. c., t. 23, fig. 8b, d, gives a few figures 
and a new description of the specie 

3. M. scorpioides L. Sp. Pl. 131 (758); Rendle fe Brit ara Bot. 
xlv. 440 (1907). M. scorpioides, var. palustris L. 1. ec. M. palustris 
Lam. FI. Fr. ii. 283 (1778).—Native of Europe. Sia cultiv- 
ated. Naturalized in Newf.!, Que.!, N. S.!, Me.!, N. H.!, Vt.!, 

Mass.!, R. I., Conn.!, N. Y.!, N. J., Penn., Md.!, D. C., Ga., Mich.!, 

Tenn.!, La., Ont.!, Calif.!, B. C., Hidalgo. 

Pg 4. M. laxa Lehm. Asperif. i. 83 (1818). M. caespitosa, var. lara 

‘ A. DC. Prodr. x. 105 (1846). M. palustris, var. lara Gray, Manual 
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ed. 5, 365 (1867). M. lingulata Lehm. Asperif. i. 110 (1818). M. 
caespitosa Schultz, Fl. Starg. Suppl. i. 11 (1819). - M. palustris, var. 
micrantha Lehm. in Hook. Fl. Bor. Am. ii. 81 (1838).—Newfoundland 
to Georgia, westward to Ontario and Tennessee; also on the Pacific 

Coast from California to British Columbia. Chile. 
5. M. azorica H. C. Wats. Bot. Mag. Ixx. t. 4122 (Nov. 1844). 

(?) M. maritima Hochst. in Seubert. Fl. Azor. 37 (1844).—AMERICA: 

Mill Valley, California, 1913, Suksdorf 520 (G); Bogot4, Colombia, 

1876, Bayon (US); canyon of La Paz River, Bolivia, Shepard 174 (G); 
Valdivia, Chile, 1896, Buchtien (US).—Native of the Azores and 

Canary Islands. Cultivated in America and occasionally escaping. 

I have not examined any indubitable material of M. maritima, but 
Watson’s note, Lond. Jour. Bot. vi. 388 (1847), would seem to indicate 

that M. azorica and M. maritima merely represent ecological phases of 
one species. The preface of Seubert’s'Flora Azorica is dated April 

1844, and it hence seems probable that the name M. maritima has 

priority over M. azorica. However, due to my lack of precise know- 
ledge of M. maritima I am treating the present species under the well 
understood name given by Watson. In Petard & Proust’s flora of 
the Canaries, pg. 274, as well as in Bornmiiller’s list, Engler, Bot. 
Jahrb. xxxiii. 466 (1903), the present species is treated as M. macro- 

calycina Coss. Myosotis macrocalycina Coss., Batt. & Trab. Fl. Alg. 

i. 604 (1888-90), is a very closely related plant of northern Algeria, 

which has the pubescence and habit of M. azorica and appears to 
differ only in its slightly longer fruiting pedicels and larger fruiting 
calyces. It seems not at all improbable that M. azorica may have 
still earlier synonyms in M. latifolia Poir. Encyc. Suppl. iv. 45 (1816), 
_or M. oblongata Link in Buch, Phys. Beschr. Can. Isl. 144 (1825). 
The original descriptions of these latter species are so brief as to be 
indefinite and a study of the types must precede an attempt at pre- 
cisely settling their status. Both came from the Canary Islands. 

6. M. alpestris Schmidt, Fl. Boehm. iii. 26 (1794); Schinz & Thell. 
Vierteljahrs. Naturf. Ges. Ziirich Ixviii. 469 (1923). M. sylvatica, var. 
alpestris Koch, Syn. Deutsch. Fl. 504 (1838). M. pyrenaica, var. 
alpestris Schinz & Thell. Vierteljahrs. Naturf. Ges. Zirich liii. 558 

(1908). M. olympica Boiss. Diagn. ser. 1, pt. 4, 50 (1844). M. 
rupicola Smith, Eng. Bot. xxxvi. t. 2559 (1814).—Arctic-alpine 
situations from Alaska and the lower Mackenzie River Valley, south- 

ward along the Rocky Mountains to Colorado and Oregon (acc. 
Howell) ; also in the higher mountains of Europe. Many writers 

consider plant to be only a phase of M. a but in the 
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American and European material available it seems quite distinct 

in its very densely tufted, very scaly, perennial base, and arctic- 

alpine range. The garden plants current as M. alpestris are horti- 

cultural forms of M. sylvatica. 
7. M. virginica (L.) BSP. Prel. Cat. N. Y. 37 (1888). Lycopsis 

virginica L. Sp. Pl. 139 (1753). M. verna Nutt. Gen. ii. add. (1818). 

M. macrosperma Engelm. Am. Jour. Sci. ser. 1, xlvi. 98 (1844). M. 

verna, var. macrosperma Chap. Fl. South. U. S. 333 (1860). M. wr- 

ginica, var. macrosperma Fernald, Rhodora x. 595 (1908). M. wnflexa 

Engelm. 1. c—Maine to Florida, west to Ontario and Texas; reap- 

pearing in Idaho, Oregon, Washington, and British Columbia. In 

the South and West the plants tend to grow more rankly and to have 

the fruiting calyces over, rather than under 5 mm. in length; this 

coarser plant is the var. macrosperma. 

8. M. sylvatica Hoffm. Deutsch. FI. ed. 1, 61 (1791).—Native of 

Europe. This is the common forget-me-not of the garden of which 

there are a number of horticultural strains. It frequently escapes, as 

for instance in Newf.!, Que.!, N. H.!, Vt.!, Mass.!, Mich.!, and Calif.! 

~ 9. M. arvensis (L.) Hill, Veg. Syst. vii. 55 (1764); Schinz & Thell. 

Bull. Herb. Boiss. ser. 2, vii. 339 (1907). M. scorpioides, var. arvensis 

L. Sp. Pl. 131 (1753). M. intermedia Link in Schultz, Fl. Starg. suppl. 

i. 12 (1819).—Native of Europe. Introduced in Newf.!, Que.!, 

N. B.!, N. S.!, Me.!, Vt.!, Mass.!, R. I.!, Conn.!, N. Y.!, Ohio!, Ore.!, 

B. C. 
_» 10. M. micrantha Pall. in Lehm. Neue Schr. Naturf. Ges. Halle 

iii. pt. 2, 24 (1817); Schinz & Thell. Bull. Herb. Boiss. ser. 2, vii. 339 

(1907). M.arenaria Schrader in Schultz, Fl. Starg. suppl. i. 12 (1819). 

M. stricta Link in R. & S. Syst. iv. 104 (1819).—Native of Europe. 

Introduced in N. H.!, Mass.!, N. Y,!, N. J.1 Ohio!, Ind.!, Ont.! 

11. M. versicolor (Pers.) Smith, Eng. Bot. xxxvi. sub. t. 2558 

(1814); 1. e. vii. t. 480, fig. 1 (1798). M. arvensis, var. versicolor Pers. 

Synop. i. 156 (1805). Anchusa lutea Cav. Icones i. 50, t. 69, fig. 1 

(1791), excl. syn. (?) M. lutea Pers. |. c., not Lam. (1778); Schinz & 

Thell. Bull. Herb. Boiss. ser. 2, vii. 338 (1907); Rendle & Brit. Jour. 

Bot. xlv. 440 (1907).—Native of Europe. Introduced in Que.?, 

Mass.!, Del.!, Ore.!, B. C. 

12. M. sp. indet.—There is a specimen in the Gray Herbarium col- 

lected July 2, 1912 by C. K. Dodge in partially shaded high ground 

on Mackinac Island, Port Huron, Mich., which in gross aspect sug- 

gests M. sylvatica, but has white corollas with concave limb 3-5 mm. 

- broad, and leaves rather sharply acute. It also suggests M. virginica 
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but differs in its large corollas, long spreading pedicels, and more 
loosely branched slender stems. More material of this form is 

desired and particularly information as to whether it be a native or 
escaped garden plant. The plant appears to be an undescribed spe- 
cies, but to describe it upon the data available seems entirely inad- 
visable. 

20. Cerinthe [Tourn.] L. Sp. Pl. 136 (1753); Gen. Pl. 66 (1754). 

Cerinthe major L. Sp. Pl. 136 (1753).—Native of the Mediter- 
ranean region. Occasionally cultivated. Found escaping from a 
garden in Quebec by A. S. Pease in 1904. 

21. Asperugo [Tourn.] L. Sp. Pl. 138 (1753); Gen. Pl. 67 (1754). 

Asperugo procumbens L. Sp. Pl..138 (1753).—Native of Eurasia. 

An infrequent introduction. Known from Mass.!, N. Y., N. J.!, 

Penna.!, Del.!, D. C.!, Ohio, Minn., Alb., Utah!, Ore.!, W a B. C. 

22. Amsinckia Lehm. Delect. Sem. Hort. Hamburg 7 (1831). 

Benthamia Lindl. Nat. Syst. 241 (1830).—A review of the Amsinc- 
kias north of Mexico has been published by Macbride, Contr. Gray 
Herb. n. s. xlix. 1-16 (1917). The genus consists of three very pro- 
nounced series. Of these Macbride has succeeded in giving a satis- 

fying elucidation of the two with lustrous and tessellate nutlets. The 

third and largest series, that with dull rugose nutlets, deserves further 

study though from its exceptional and baffling complexity there seems 
little hope that students can ever arrive at agreement regarding its 

treatment. The South American species of Amsinckia belong to the 
last section and need careful study. Superficially, however, the 
southern plants belong to a single species, the bibliography of which 
is as follows ——AMSINCKIA ANGUSTIFOLIA Lehm. Delect. Sem. Hort. 

_ Hamburg 7 (1831); Bettfr. Fl. Argent. iii. 177, t. 108 (1901). Ben- 
thamia angustifolia Druce, List Brit. Pl. 103 (1908). Lithospermum 
calycinum Moris, Mem. Acad. Torino xxxvii. 98, t. 22 (1833). L. 
chilense Colla, Mem. Acad. Torino xxxviii. 127 (1834). A. parviflora 
Bernh. Del. Sem. Hort. Erf. (1833). A. angustifolia, var. pseudo- 
lycopsioides Colla in Gay, Fl. Chile iv. 473 (1849). A. pseudolycop- 
sioides Speg. Anal. Soc. Cient. Argent. liii. 137 (1902). A. basi- 
staminea Cesati, Atti Acc. Se. Nap. ser. 5, vii. 14 (1873). B. basi- 
staminea Druce, Rep. Exch. Cl. Brit. Isl. iv. 298 (1916). Eritrichium 
Mandonii Ball, Jour. Linn. Soc. Bot. xxii. 51 (1885 
There is a species of doubtful status reported hoes Mexico. This 
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is A. mexicana Mart. & Gal. Bull. Acad. Brux. xi. 339 (1844), which is 

said to have come from near Morelia, Michoacan. I have seen no 

specimens of the species nor of any other Amsinckia coming from 

central or southern Mexico, nor is there, according to Mr. Paul C. 

Standley, any material of Amsinckia in the United States National 

Herbarium coming from that region. The plant is described as having 

corollas plicate in the throat which suggests that it may prove to be a 

Heliotropium. 

23. Selkirkia Hemsley, Bot. Challenger i. pt. 3, 47 (1884). 

Selkirkia Berteri (Colla) Hemsley, Bot. Challenger i. pt.3, 48, t. 

57 (1884); Brand, Pflanzenr. iv. Fam. 252, i. 16 and 163 (1921); 

Skottsberg, Nat. Hist. Juan Fernandez ii. 163 (1921). Cynoglossum 

Berteri Colla, Mem. Acad. Torino xxxvill. 132, t. 43 (1834).—A 

shrub’ endemic to Masatierra of the Juan Fernandez Islands. The 

genus is monotypic and very distinct, appearing to be most related 

to Hackelia. 

24. Cryptantha Lehm. in F. & M. Ind. Sem. Hort. Petrop. ii. 

35 (1835). 

Krynitzkia F. & M. 1. e. vii. 52 (1841). Piptocalyx Torr. in Wats. 

Bot. King Exped. 240 (1871), not Oliver (1870); Johnston, Contr. 

Gray Herb. n. s. Ixvill. 55 (1923). Eremocarya Greene, Pittonia 1. 

58 (1887) ; Johnston, |. c. 56. Creeneocharis Giirke & Harms in E. & P. 

Nat. Pflanzenf., Gesamtreg. 462 (1899). W heelerella Grant, Bull. So. 

Calif. Acad. v. 28 (1906).—This is the largest and most difficult 

genus among the American members of the subfamily. It is re- 

stricted to America and has two definite centers, one in western 

United States and the other in middle and northern Chile. A 

critical descriptive monograph of the North American species is in 

preparation. The South American species, all different from those 

north of the Equator, are in distressing need of attention, but their 

satisfactory elucidation must await the attention of the student who 

can study them in the field and have access to Philippi’s types at 

Santiago, Chile. Reiche, Fl. Chile v. 217-236 (1910), has given most 

of the bibliography and a rough classification of the very numerous 

Chilian species. The treatment while difficult of use is nevertheless 

very valuable in showing the probable status and relationships of 

most of Philippi’s briefly described species. The following species 

from Peru appear never to have been properly named under Cryp- 

tantha. 
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Cryptantha limensis (A. DC.), comb. nov., based on Eritrichium 
limense A. DC., Prodr. x. 133 (1846), had its type collected at Lima, 
Peru. This has oblong obtuse leaves, leafy spikes, coarsely hirsute 
calyx-lobes, and inconspicuous tubular corollas. Cryptantha granulosa 
(R. & P.) Johnston is the only other member of the genus described 
from Peru, although material recently received from that country 
seems to contain several additional species, all undescribed. 

25. Oreocarya Greene, Pittonia i. 57 (1887). 

Th has been recently revised by Macbride, Contr. Gray 
Herb. xlviii. 20-38 (1916). It may be strongly questioned whether 
it is generically distinct from Cryptantha, particularly so when the 
South American members of the latter genus are considered. No one 
has yet pointed out characters for Oreocarya which are’ consistently 
diagnostic, nor has a rather superficial search on my part resulted in 
the discovery of any. The group is maintained here as a genus pend- 
ing detailed studies to be reported on later. 

26. Plagiobothrys F. & M. Ind. Sem. Hort. Petrop. ii. 46 (1835). 
Echidiocarya Gray, Proc. Am. Acad. xi. 89 (1876). Sonnea Greene, 

“Pittonia i. 22 (1887). Allocarya Greene, Pittonia i. 12 (1887).—For 
a synopsis of this genus see Johnston, Contr. Gray Herb. n. s. lxviii. 
57-80 (1923). 

27. Mertensia Roth, Cat. Bot. i. 34 (1797). 
Pneumaria Hill, Veg. Syst. vii. 40 (1764).—Macbride, Contr. 

Gray Herb. n. s. xlviii. 1-20 (1916), has recently revised the true 
Mertensias of western America. Bibliography and descriptions of 
the relatively few species left untreated by Macbride may be found 
by consulting Gray, Synop. Fl. N. Am. ii. pt. 1, 199-201 (1878), 
and Britton & Brown, Illust. Fl. ed. 2, iii. 82-83 (1913). In the past 
the genus has been almost always referred to the tribe Lithospermeue, 
but the attachment of its nutlets and its simple stigma clearly 
point to a relationship among the Eritrichieae. Suggestive also of 
this latter relationship is the consistently boreal distribution, the 
Lithospermeae being a prevailingly austral group. 

28. Trigonotis Stev. Bull. Soc. Nat. Moscou xxiv. 603 (1851). 
Trigonotis peduncularis (Trev.) Benth. Jour. Linn. Soc. xvii. 384 

(1879). Myosotis peduncularis Trev. Mag. Ges. Nat. Fr. Berlin vii. 
147, t. 2, fig. 6-9 (1816). Eritrichium pedunculare A. DC. Prodr. x. 
128 (1846).—Native from extreme southeastern Europe through 
middle and northern China to Japan. Although apparently hereto- 
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fore unreported from America, this species was collected July 12, 1893 
in the vicinity of Nanaimo, Victoria Island, British Columbia, by 
John Macoun (no. 694) and distributed as Myosotis arvensis. It is a 

roadside weed in Asia and probably introduced in America in ballast. 

29. Lappula Moench, Meth. 416 (1794). 

-Echinospermum Sw. in Lehm. Asperif. i. 113 (1818). Staurina 
Nutt. Jour. Acad. Philad. i. 182 (1848) 

Key To SPEcIES AND VARIETIES. 

-Nutlets with marginal prickles in at least 
ruit in situ ca. 3 mm. hig poe ets with dorsal ‘granulations 

uniform; introduced plan eae re hee sk Hew L. echinata. 
Fruit in in situ 4-5 mm. high; aan ts with dorsal panhioties 

age eamcbir middle and lo w towards sides; plants native 
of w n United 

Plant sulruticose tom em nched, green; ee ; 
appressed, sparse; Puit: in situ ca. 5 mm. high.. .2. L. cenchrusoides. 

Plant eaticely her baceous, usually bra suid = and 
strict, canescent; pu eg og rabbet long and loose; 

in situ ca. 4 ih, bit Ca ee ak 3. L. Fremontii. 
Nutlets with marginal pe definitely 3 in a single ro 

inal prickles distinct t ns — or nearly so, not cntiesdt 
to form a cupulate str 

Style exceeded by n sites Manin of nutlets enees or 
with short obscure gloc MMOS, es bet ov neg ae FS Sebeliiola, 

y f nutlets with conspicuous 
pie " developed pric CRIBS eee Sel ky cae ee 5. L. Redowskit. 

dager se on nutlets numerous, not in son ag Eosvag 
rows; native of western var. occidentalis. 

Tuheeeaten on nutlets few, arranged in pacha ‘Irngitudi- 
ws; ballast plants native of Kurasia......... var. patula. 

Marginal prickles confluent, forming a sptian  hagg cupulate 

ructure on back of some or oe fe ele fag L. texana 
Nutlets heteromorphous, one or t with distinct prickles 

ith ac t aii 
Plant erect, branched above, tall...............-..--- var. genuina. 

Plant decumbent or feiss Bre branched at base, — 
ar. heterosperma. 

Nutlets Faegetoiie foes all with confluent prickles pea 
he upulate ne 

Oupalate margin narr eading : ’ 

Plant branched shea pubescence villous...... var. columbiana. 

Plant ee t base peo me, pecs, iO NAP oe var. foliosa. 

Cu ulate mar eep, 
ie + parte of nutlets aborrdlake pete eran var. homosperma. 

habe ioe parts of nutletssmooth................---- var. coronata. 

1. Lappula ta Gilib. Fl. Lith. i. 25 (1781). Myosotis Lappula 

L. Se Pl. 131 (1753). Echinospermum Lappula Lehm. Asperif. i. 

121 (1818). L. Lappula Karst. Deutsch. Fl. 979 (1880-83).—Native 

of Eurasia. Introduced in Newf.!, Que.!, P. E. L.!, N. B.!, N, 6.5 



48 JOHNSTON 

Me.!, N. H.!, Vt.!, Mass.!, R. I., Conn.!, N. Y.!, N. J.!, Penn., -Ont.t, 

Ind.!, Mich.!, Wis.!, Ill. !, Minn.!, 6.1, NW. D.), S. D.!, Neb.!, Kan., 

Tex., Alb.!, Calif., B. C.!, Alaska! 
2. i: cenchrusoides Nels. Bull. Torr. Bot. Cl. xxvi. 243 (1899); 

Nels. & Macbr. Bot. Gaz. xi. 38 (1916).—A local species known only 

from southeastern Wyoming. Characterized by its habit and very 

large fruit 

+ ge Fremontii (Torr.) Greene, Pittonia iv. 96 (1899); Nels. & 

Macbr. Bot. Gaz. lxi. 37 (1916). Echinospermum Fremonti Torr. 

Pacif. R. R. Rep. xii. pt. 2, 46 (1860). L. erecta Nels. Bull. Torr. 

Bot. Cl. xxvii. 268 (1900).—Assiniboia to Wyoming, Utah, and 

Idaho. As here used the binomial covers the plant originally de- 

scribed, namely Suckley’s collection from the “Upper Missouri 

River.” The collection made by Fremont, which was originally 

cited and from which the species apparently got its name, is probably 

L. Redowskii, var. occidentalis inasmuch as the specimen is given as 

having come from the southern Sierra Nevada where only the latter 

species is known to occur. There are hence good reasons for con- 
sidering the Fremont collection as the type of L. Fremontii and for 

referring the species to synonymy under the variety of L. Redowskit. 

Indeed I should be inclined to do this were the status of the alternate 
name, L. erecta, an unclouded one. Nelson & Macbride, |. c., say 

“L. erecta is clearly a synonym” of L. Fremontii as here accepted, yet 
in the original description of the former the nutlets are described as 
having “a single marginal series of about 10 aculeae,’’ whereas the 

aye concerned has numerous aculeae in several series. 
. L. brachystyla (Gray) Macbr. Contr. Gray Herb. n. s. xlviii. 40 

Aare Echinospermum brachycentrum, var. brachystylum Gray, 
Proc. Am. Acad. xxi. 413 (1886).—Known only from the type col- 
lected in 1885 at Spence’s Bridge, Thompson River, in southern 
British Columbia. The species is very distinct among the American 
ss chapetiee hd of the ec 

. Redowskii (Hornem.) Greene, var. occidentalis (Wats.) 
Rydb. pie: U.S. Nat. Herb, iii. 170 (1895); Nels. & Macbr. Bot. 
Gaz. Ixi. 38 (1916). Echinospermum Redowskii, var. occidentale 
Wats. Bot. King Exped. 246, t. 23, fig. 9-10 (1871).. L. occidentalis 

Greene, Pittonia iv. 97 (1899). Cynoglossum pilosum of Nutt. Gen. 
i. 114 (1818); not R. & P. (1799); T. & G. Pacif. R. R. Rep. ii. 171 
(1855) and Nutt. Jour. Acad. Philad. i. 182 (1848). L. Redowskit, 
var. pilosum MacMill. Metasp. Minn. Valley 441 (1892). L. pilosa 
Hitche. Spr. Fl. Manhattan 30 (1894). C. Nuttallii Spreng. Syst. 1- 
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566 (1825). Pectocarya lateriflora, var. Nuttallii Brand, Pflanzenr. 
iv. Fam. 252, i. 95 (1921), name only. E. strictum Nees in App. 
Neuwied, Eon = (1841), not Ledeb. (1829). E. Redowshii, var. 
strictum Wats. |. c. 247, name only. (?) E. pilosum Buckl. Proce. 
Acad. Philad. 1861, 462 (1861). (2) L. montana Greene, Pittonia iv. 
96 (1899). L. calycosa Rydb. Bull. Torr. Bot. Cl. xxviii. 30 (1901). 
E. patag gonicum Speg. Anal. Soe. Cient. Argentina lili. 79 (1902). 
L. patagonica Druce, Rep. Bot. Exch. Cl. Brit. Isl. iv. 630 (1917). 
L. leucotricha Rydb. Bull. Torr. Bot. Cl. xxxvi. 676 (1909).—Native 
of Asia and America. In the New World occurring in Patagonia and 
from Saskatchewan, North Dakota, Oklahoma, and New Mexico 
westward. Extending northward to Alaska. In United mates 
introduced east its natural range in Me.!, Mass.!, Mich.!, Wis.! 
Minn.!, zane Mo. 

5b. Preaek var. patula (Lehm.) Nels. & Macbr. Bot. Gaz. 

Ixi. 39 (1916). Echinospermum patulum Lehm. Asperif. i. 124 (1818). 
—Native of southeastern Europe and adjacent Asia. Occasional in 

America as a ballast plant, and known from Penn.!, and Ore.! I am 
not thoroughly satisfied that this introduced plant can always be 
separated from indigenous material by the characters given in the key. 

6a. L. texana, var. genuina. L. terana (Scheele) Britt. Mem. 

Torr. Bot. Cl. v. 273 (1894); Nels. & Macbr. Bot. Gaz. Ixi. 40 (1916). 
Echinospermum texranum Scheele, Linnaea xxv. 260 (1852). E. Re- 

dowskit, var. cupulatum Gray, Bot. Calif. i. 530 (1876). L. eupulata 
Rydb. Bull. Torr. Bot. Cl. xxviii. 31 (1901). E. cupulatum K. 
Schum. in Just, Jahresb. xxix. pt. 1, 564 (1903). L. Redowskii, var. 

cupulatum Jones, Bull. Univ. Montana xv. 44 (1910). EF. scabrosum 

Buckl. Proc. Acad. Philad. 1861, 462 (1861).—This, the typical form 

of the species, is most common and apparently centers in Texas, and 
from there extends northward through Kansas to North Dakota, and 

southward into Coahuila. A discussion of the application of the name 
L. cupulatum will be found under L. terana, var. columbiana. In 
desperation I refer two puzzling collections to the present variety; 
these are Goodding 1010 from Modena, Utah, and Machride & Payson 

948 from the Grand Canyon, Arizona. Most of the fruits on these 

collections have heteromorphous nutlets and most of the latter have 
conspicuous margins which are high about the base of the nutlets and 
very low or absent about the tip. Confusing i is the fact that the later 
fruit produced by these plants app be practicall 
and quite like that produced in L. Raoeake, var.  jesleah alis. It 
becomes a question, therefore, as to what should be done with the 
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collections and just how they affect the validity of L. texana. The 

_ status of that species having previously been none too satisfactory 
these collections have made me strongly consider reducing it to vari- 

etal rank under L. Redowskii. Since, however, the specimens may be 

abnormal or possibly of hybrid origin, pending the receipt of new data 

or specimens, I am for the present offering no solution of the problem 
and am not considering the matter in relation to the distinctness of 
L. Redowskii and L. texana. 

6b. L. texana, var. heterosperma (Greene) Nels. & Macbr. Bot. 
Gaz. Ixi. 41 (1916). L. heterosperma Greene Pittonia iv. 94 (1899). 
(?) L. desertorum Greene, l. c. 95. L. cucullata Nels. Bot. Gaz. xxxiv. 

29 (1902)—Western and middle southern Colorado northward to 

western Wyoming. Readily distinguished from var. genuina by its 
low bushy habit and different range. 
¥ 6c. L. texana, var. columbiana (Nels.), comb. nov. L. columbiana 
Nels. Bot. Gaz. xxxiv. 28 (1902). JL. infelix Greene, Pittonia iv. 235 
(1901). (?) L. anoplocarpa Greene, Ottawa Nat. xvi. 39 (1902). 
L. cupulata of Nels. & Macbr. Bot. Gaz. Ii 39 (1916), and most 
authors.—Washington, northern Idaho, and northern Oregon. This 
plant has the habit of var. genuina, but has different nutlets and a 

widely different range. Most authors have maintained it as a distinct 
species, but it seems to intergrade with the var. homosperma through 

the var. foliosa. Nelson & Macbride, |. c., Piper, Contr. U. S. Nat. 

Herb. xi. 475 (1906), and Rydberg, Fl. Rocky Mts. 717 (1917), have 
treated the present plant as L. cupulata, typifying it by the specimen 
from Trinity Mountains, Nevada, cited by Watson, Bot. King Exped. 

247 (1871), under “ Echinospermum Redowskii, var. strictum.” It is 
not clear why L. cupulatum has been so typified. The plant treated 
by Watson is what is here called L. texana, var. columbiana, but Wat- 

son’ s trinomial, FE. Redowskii, var. strictum, is evidently based upon E. 
st Nees, Append. Neuwied, Trav. 17 (1841), which originally 
came from the upper Missouri River and appears to be L. Redowskit, 

var. occidentalis. In the Botany of California, i. 530 (1876), Gray pro- 
posed a new trinomial, E. Redowskii, var. cupulatum, apparently be- 

cause Nees’s binomial was antedated by one of Ledebour’s. Under the 
new name Gray cited Watson’s trinomial and Nees’s binomial, clearly 

| showing thereby that he considered them synonymous. Gray’s de- 
scription and the meaning of his varietal name, however, clearly abot 

to a plant different from that properly covered by the names he cites. 

When the variety was proposed Gray had six, or possibly seven, 
specimens that he referred to it. Of this suite three, or possibly four 
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specimens, are L. texana, var. genuina, one is L. texana, var. hetero- 

sperma, one is L. texana, var. foliosa, and one is the plant here called 

L. texana, var. columbiana. It hence appears that E. Redowskwi, var. 

cupulatum Gray is best treated, not as synonymous with E, strictum 

Nees (and consequently a synonym of L. Redowskii, var. occidentalis), 

but as synonymous with L. texana, var. genuina which includes the 

bulk of the original material cited by Gray and which is most ap- 

propriately covered by his varietal name. 

/ 6d. L. texana, var. foliosa (Nels.), comb. nov. L. desertorum, var. 

oliosa Nels. Bull. Torr. Bot. Cl. xxvii. 267 (1900). L. foliosa Nels. 

Man. Rocky Mt. Bot. 413 (1909). L. cupulata, var. foliosa Nels. & 

Macbr. Bot. Gaz. Ixi. 40 (1916).—Plains of southern Idaho and ad- 

jacent Wyoming and Oregon. 

6e. L. texana, var. homosperma (Nels.) Nels. & Macbr. Bot. Gaz. 

Ixi. 41 (1916). L. heterosperma, var. homosperma Nels. Bot. Gaz. 

xxxiv. 29 (1902). (2) L. montana Greene, Pittonia iv. 96 (1899).— 

Alberta southward to Colorado. 

6f. L. texana, var. coronata (Greene) Nels. & Macbr. Bot. Gaz. 

Ixi. 41 (1916). L. coronata Greene, Pittonia iv. 94 (1899).—Southern 

Arizona. 

30. Eritrichium Schrad. in Gaud. Fl. Helv. ii. 57 (1828). 

Eritrichum Schrad. Comm. Goett. iv. 186 (1820), hyponym. 

Key To Species AND VARIETIES 

Plant closely strigose; pubescence of leaves not projecting be- 

yond apex as a conspicuous tuft; corolla 7-13 mm. broad. 

Nutlets bordered with jagged teeth; plant green, w
ith a rather 

sparse pubescence; Alaska an ikon Territory... .-. 1. E. splendens. 

Nutlets bordered with a low unarmed rim; plant canescent, 

with a dense pubescence; Montana to Washington... .2..£. Howardi. 

Plant loosely villous; pubescence on leaves projecting beyond 

apex as a conspicuous tuft; corolla 1-7 mm. broad. 

Margin of nutlets with very elongate teeth, the latter about 

equalling length of body of nutlet; arctic........ 3. E. aretioides. 

Margin of nutlets even, or with teeth much shorter than body 

of nutlet; montane. 

Dorsal margin of nutlet even.......---+++--+++++07 7 4. 
E. elongatum. 

Dorsal margin of nutlet toothed......-..--------+-++> var. argenteum. 

1. Eritrichium splendens Kearney in Wight, Bull. Torr. Bot. Ck 

xxix. 410, fig. C (1902).—ALASKa: Old Man Creek, 1901, Mendenhall 

(rypE, US). Yuxon: long. 141° lat. 62° 5’, alt. 1800 m., Cairnes 

85868 (G).—A very distinct species which in habit suggests the species 

related to E. rupestris (Pall.) Bunge. It is known only from Alaska _ 

and adjacent Yukon. 
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2. E. Howardi (Gray) Rydb. Mem. N. Y. Bot. Gard. i. 327 (1900). 

Cynsglossum Howardi Gray, Synop. Fl. N: Am. ii. pt. 1, 188 (1878). 

Omphalodes Howardi Gray, 1. c. 423 (1886).—The collections cited 
by Wight, Bull. Torr. Bot. Cl. xxix. 410 (1902), and by Rydberg, |. ¢., 

in addition to that preserved in the Gray Herbarium, shows the species 

to center on the eastern slope of the cordilleras in western Montana. 
It extends southward, according to Dr. Rydberg in lit., at least to the 
east slope of the Big Horn Mts. in northern Wyoming. The species 

is reported from the Cascade Mts. upon the basis of a collection by 

Tweedy, but its occurrence in western Washington seems incongruous 

with its indubitable range, and perhaps Tweedy’s specimen was 

attributed to the Cascades through mislabeling. 

» 3. E. aretioides (Cham.) A. DC. Prodr. x. 125 (1846); Kurtz, 
Engler Bot. Jahrb. xix. 471 (1894). Myosotis aretioides Cham. 
Linnaea iv. 443 (1829). E. nanum, var. aretioides Herder, Act. Hort. 

Petrop. i. 535 (1871-72). Omphalodes nana, var. aretioides Gray, 

Proc. Am. Acad. xx. 263 (1885). E. Chamissonis A. DC. |. ce. 
nanum, var. Chamissonis Herder, |. c. O. nana, var. Chamissonis 

Gray, |. ec —Like Macbride, Contr. Gray Herb. n. s. xlviii. 50 (1916), 

I am unable to maintain E. Chamissonis as distinct from F. aretiovdes. 
_ The differences pointed out by Wight, Bull. Torr. Bot. Cl. xxix. 408 

(1902), appear to be merely ecological. The species is known only 
from the vicinity of Bering Sea. 

4. E. elongatum (Rydb.) Wight, Bull. Torr. Bot. Cl. xxix. 408; 

fig. D (1902). FE. aretioides, var. elongatum Rydb. Mem. N. Y- 

Bot. Gard. i. 327 (1900). Oreocarya pulvinata Nels. Bot. Gaz. x!- 
63 (1905).— Mountains from Montana to Idaho and eastern Oregon, 
southward to Utah and northern New Mexico. It is uncommon in 
the southern part of its range being largely replaced by the var. 
argenteum. As Macbride, Contr. Gray Herb. n. s. xlviii. 50 (1916), 

has pointed out, Eritrichiwm elongatum is very closely related to the 
European E. nanum (All.) Schrad. The only constant difference 
that I can detect is that the American plant is notably more 

canescent than its European congener. The differences in nutlets 
mentioned by Macbride, I fail to find. European plants vary greatly 

in the development of the dorsal rimming on the nutlets and seem to 
duplicate all the variations of this structure produced by the American 

relative. It can be said that E. nanum has a larger and less variable 
corolla than E. elongatum. On Pikes Peak, Colorado, the latter 

-. Species is abundant on the alpine sward and shows a complete lack of 
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constancy in corolla-size, the corolla varying from 1-6 mm. in breadth 

without any particular size predominating. 
4a. E. elongatum, var. argenteum (Wight), comb. nov. F. ar- 

genteum Wight, Bull. Torr. Bot. Cl. xxix. 411, fig. F (1902).—Most 

abundant in the mountains of Colorado, particularly in the southern 

part. It differs from the typical phase of the species only in having 

the margin of its nutlets jaggedly toothed. 

31. Hackelia Opiz in Bercht. Fl. Boehm. ii. pt. 2, 146 (1839). 

The bibliography and status of this genus was recently reviewed by 

Johnston, Contr. Gray Herb. n. s. Ixviii. 483-48 (1923). Description 

and keys for most of the species may be found in the basic paper by 

Piper, Bull. Torr. Bot. Cl. xxix. 535-549 (1902). 

EXCLUDED AND UNIDENTIFIED NAMES. 

Anchusa depressa Sesse & Moc. Pl. N. Hisp. 21 (1887).—“ Habitat 

in Uruapam” [Michoacan, Mexico].= HELIoTROPIUM LIMBATUM 

Benth. : 

ANCHUSA INCANA Sesse & Moc. Fl. Mex. 30 (1894).—“ Nascitur 

Quauhnahuacae agris” [(?) Cuernavaca, Morelos, Mexico]. Identity 

wholly obscure. 
Antiphytum mexicanum DC. Prodr. x. 121 (1846).—“In Mexico in 

Chilpansigi circuitibus”’ [Guerrero, Mexico]. = HELIOTROPIUM CAL- 

cicoLa Fernald. ; 

Batschia albiflora Raf. New Fl. N. Am. pt. 4, 19 (1836).—* On the 

River Arkanzas on sand bars.” = Euploca convolvulacea Nutt. (1837), 

and should therefore bear the name Euploca albiflora (Raf.), comb. 

nov. 
CERINTHE LANCEOLATA Sesse & Moc. Pl. N. Hisp. 20 (1887).— 

“ Habitat Quahunahuacae” [(?) Cuernavaca, Morelos, Mexico]. This 

has a synonym in Heliotropium lancifolium Sesse & Moc. (1894), but 

both species are quite obscure. 

ERItRICHIUM PAMPEANUM Speg. Fl. Ventana 44 (1896).—Sierra de 

la Ventana, prov. of Buenos Aires, Argentina. Spegazzini, Rev. Fac. 

Agron. et Veternar. iii. 551 (1897), says regarding E. albiflorum (B. & 

S.) Griseb. (= Plagiobothrys Lechlert Johnston), “species habitu 

E. pampeano Speg. sat. similis atque valde affinis.” Eritrichium 

pampeanum is described as having subtrigonous smooth shiny nutlets” 

that are completely bordered by an entire coriaceous-membranous 

ridge or crest. I know of no Plagiobothrys with such nutlets and 

suspect that Spegazzini’s plant is a Cryptantha. 
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Lithospermum aggregatum R. & P. FI. Peruv. 11. 4 (1799).—“ Habitat 

in collibus aridis Tarmae et Huanuci”’ [Peru]. = CoLDENIA PARONY- 

CHIOIDES Phil. 

Lithospermum angustifolium Sesse & Moc. Fl. Mex. 29 (1894); not 

Michx. (1803). —“Habitat in Oppido Ario” [Michoacan, Mexico]. 

This species has an earlier synonym in L. ROSMARINIFOLIUM Sesse & 

Moe. (1887); not Tenore (1826), but neither species has been recog- 

nized. 

LITHOSPERMUM CILIATUM Raf. New Fl. N. Am. pt. 4, 18 (1836).— 

“Found by Hart on the Red River and by Drummond in Texas.” 

Unrecognized but probably belonging in Lithospermum or Oreocarya. 

Lithospermum cuneifolium Pers. Synop. i. 158 (1805). Based upon 

L. incanum R. & P. (1799 

LITHOSPERMUM CUSPIDATUM Raf. New FI. N. Am. pt. 4, 18 (1836).. 

—“In — and Georgia.” The identity of this species is wholly 

obscur 
ice dichotomum R. & P. Fl. Peruv. ii. 5, t. 111¢ (1799).— 

“Habitat Peruviae arenosis, versus Lurin, prope castrum Pacha- 

camac.”’ = CoLDENIA DIcHoToma (R. & P.) Lehm. 

LirHosPERMUM FLORIDANUM Raf. New FI. N. Am. pt. 4, 18 (1836). 
—“In Florida.” Seeds said to be pilose, and hence perhaps a 

Senceeaes tie ea FLAVUM Sesse & Moc. FI. Mex. 30 (1894).— 
“Habitat in montibus Zitéeudro inter et Malacatepec interjectis” 
{Michoacan, Mexico]. Wholly obscu 

Lithospermum gracile Raf. New FI. i. Am. pt. 4, 17 (1836).—“ Sent 
me from Alabama and found on Red River Arkansas and Texas.” 
HELIOTROPIUM TENELLUM (Nutt.) Torr. 

LITHOSPERMUM INCANUM R. & P. FI. Peruv. ii. 4 (1799). —“ Habitat 
in Peruviae collibus aridis versus Tarmae oppidum.” Probably a 
Lithospermum and perhaps L. peruvianum A. DC. 

LitHosPERMUM OBTUSIFLORUM Sesse & Moc. Fl. Mex. 29 (1894).— 
“Habitat in montibus Oppido de El Valle” [(?) state of Mexico]. 
Wholly obscure. 

LITHOSPERMUM ROSMARINIFOLIUM Sesse & Moc. Pl. Nov. Hisp. 20 

(1887); ; not Tenore (1826).—“ Habitat in Oppido Ario”’ um 
Mexico]. Unrecognized. 

i um tenellum Nutt. Trans. Am. Philos. Soc. ser. 2, v- 188 
| keen “In the Eee of Red River.” = HELIOTROPIUM TENELLUM 
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Lycopsis AXILLARIS Raf. New FI. N. Am. pt. 4, 19 (1836).—“ Found 

in Florida.”” Identity wholly obscure. 
Myosotis cymosa Nutt. in Hook. Kew Jour. Bot. iii. 294 (1851); 

nom. nud. 
MyosoTis GRANDIFLORA HBK. Nov. Gen. et Sp. iii. 90, t. 199 

(1818).—“ Crescit in Regno Quitensi, inter Tiscan et Alausi”’ Ecuador. 

Perhaps a Lithospermum. 
_ Myosoris mexicana Sesse & Moe. FI. Mex. 31 (1894).—* Habitat 

in temperatis N. Hispan. montibus.”’ Probably Heliotropium cal- 

_cicola Fernald. 
MyosorTis SERICEA Nutt. in Hook. Kew Jour. Bot. iii. 295 (1851), 

nom. subnud.—“ On the hills of the Upper Platte River.”” = Oreocarya 

sp. 
Myosotis URUGUAYENSIS Arechay. Anal. Mus. Nat. Montevid. 

ser. 2, i. 68, fig. 4 (1911); FI. Urug. iv. 180, fig. 12 (1911).—Dept. of 

Tacuarembo, Uruguay. Unrecognized. 

Onosmopium ERIocauLoN A. DC. Prodr. x. 70 (1846).—“In 

Mexico ad Cordilleram Guchilaqua.” Described from Berlandier 

1020, material past flowering. It is probably a Lithospermum. 

PULMONARIA CANADENSIS Yong, Cat. 44 (1783), nom. subnud.— 

From the Virginias and Carolinas. Probably asynonym of M ertensia 

virginiana (L.) DC. : 

PuLMonariA ELLIPTICA Raf. New Fl. N. Am. pt. 4, 17 (1836).— 

“In the Apalachian Mts. of Virginia and Carolina.” Probably a 

synonym of Hackelia virginiana (L.) Johnston. 

SyMPHYTUM AMERICANUM Yong, Cat. 47 (1783), nom subnud.— 

From the Virginias and Carolinas. Wholly obscure. 

Symphitum fruticosum Sesse & Moc. Pl. N. Hisp. 21 (1887); A. DC. 

Prodr. x. 121 (1846).—‘ Habitat in frigidis Chilpanzingi montibus” 

[Guerrero, Mexico]. = HELIOTROPIUM CALCICOLA Fernald. 

Sympnytum HirsutuM Raf. Med. FI. ii. 95 (1830).—“A_ native 

American species . . . , found west of the Mississippi, in prairies and 

glades, and cultivated at Bartram’s garden.” Probably S. officinale: 

L. and not a native. 
Sympuytum minus Yong, Cat. 47 (1783), nom. subnud.—From the: 

Virginias and Carolinas. Wholly obscure. 

9. A TENTATIVE CLASSIFICATION OF THE SoutH AMERICAN 

CoLDEN 

The present paper has evolved from an attempt at definitely al- 

locating certain plants described as Lithospermums by Ruiz & Pavon. 
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This problem has involved a study of the South American species of 

Coldenia. As these have never been treated comprehensively it is 

hoped that notes presented in the form of a tentative classification 

may be useful. Through the kindness of Dr. N. L. Britton and Dr. 

W. R. Maxon I have had the privilege of studying the South American 

material of the genus contained in the collections of the New York 

Botanical Garden and the United States National Herbarium, in 

addition to that of the Gray Herbarium. Mr. J. F. Macbride of the 

Field Museum of Natural History has also allowed me to study such 

material of the genus as he has collected in Peru. The material thus 

assembled is not so extensive nor so complete as desirable, more than 

half the collections coming from the Galapagos Islands, and the re- 

mainder containing much duplication of collections and localities. 

It has been consequently necessary to treat a number of species en- 

tirely upon the basis of published descriptions. In doing this I have 

derived much help from Reiche’s treatment of the Chilian species, Fl. 

Chile v. 187-191 (1910), and have usually accepted his verdict on the 

status of Philippi’s rather numerous proposals. 
The genus Coldenia breaks up into four sections, Eucoldenia, Eddya, 

Sphaerocarya, and Tiquiliopsis. Of these only the last is unrepre- 

sented in South America. The sections of the genus may be distin- 

guished as follows:— 

Corolla naked 
Nutlets attached at the base by a small circular areola, 

PAOTO. OF 1CAB BUNCHICAL 5 Oe ears rs ee Sphaerocarya. 

Nutlets attached ventrally, more or less elongated. 
ets rather small, in situ not closely capes distinct, 
anteriorly with a medial ventral keel or groove.............. Eddya. 

Nutlets shecei large, in situ closely juxtapos ae Y eetin rly 
or definitely angled with the flat faces of the 

adjacent nutlets aoe MrrON gs a Eucoldenia. 

Corolla pi aig a WR rik ee oe eves Tiquiliopsis. 

The section Eucoldenia is readily broken up into three distinct 

series. First, genuine Coldenia consisting of C. procumbens, a weedy 
annual herb of the Old World tropics, which has rugose veiny leaves, 

and lobed glandular-pubescent tuberculate acuminate fruit. Second, 
the series Stegnocarpus containing C. canescens and C. Greggii which is 

composed of suffruticose plants of the adjacent portions of United 
States and Mexico possessing tomentose unveined leaves, and smooth 

somewhat villous-strigose merely sulcate non-acuminate fruit. Third, 
the series Tiquilia, consisting of C. dichotoma and C. grandiflora, 
slightly shrubby plants of Peru and Chile, which have rugose veiny 
leaves, and glabrous finely tessellate-granulate mottled merely sulcate 
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non-acuminate fruit.. The genus Tiquilia Pers. was based entirely 

upon C. dichotoma. In the past it has been incorrectly used to cover 

species properly referred to Eddya and T iquiliopsis. The nutlets of 

C. dichotoma and C. grandiflora are large and have flat closely appressed 

anterior faces, quite as in the other species of the section Eucoldenia, 

in fact were all four instead of merely two opposite nutlets developed, 

they would not be hemispherical but quite like those in C. canescens. 

The species of Coldenia on the Galapagos Islands, which was first 

taken as constituting a new genus and described as Galapagoa Darwini 

by the younger Hooker, is evidently a very close ally of the continental 

plant called C. paronychvoides. Obviously of the same group of im- 

mediate relatives are the North American C. hispidissima, C. tomen- 

tosa, C. mexicana, C. Purpusii, and C. cuspidata. The seven species 

mentioned form so homogeneous a group that the synonymy of the 

genera Eddya and Galapagoa can be questioned by no one. The 

section to which I refer the seven species, the oldest name of which 

is Coldenia § Eddya Gray, is characterized by its rounded more or less 

ovoid not closely crowded dark roughened nutlets which are attached 

ventrally along a well-marked elongated ventral keel or groove. 

For the three species, C. litoralis, C. atacamensis, and C. parviflora, 

I am proposing a new section which may be called, Sphaerocarya 

(rypE, C. litoralis Phil.). These species have practically spherical 

nutlets which just touch one another and are basally attached by a 

‘small circular scar. The petioles in the species are usually without 

the villous-ciliations characteristic of the section Eddya. The species 

of the section Sphaerocarya center in northern Chile. 

The final section of Coldenia is Tiquiliopsis. The group. is char- 

acterized by its appendaged corollas. The fruit in the three species 

referred to the section is widely variable and I am not at all satisfied 

that the division is a natural one. In C. Nuttallii the nutlets are 

elongate-ovoid with a ventral scar quite like that in the species of the 

section Eddya. The nutlets are nearly smooth, however, and the 

slender petioles are not villous-ciliate. In C. Palmeri (= C. brevi- 

calyx Wats.!) the nutlets are quite like those in the South American 

species of the section Sphaerocarya, in fact this species seems typical 

of the section in all but its appendaged corollas. Coldenia plicata 

(= C. Palmeri of authors, not Gray) has ovoid nutlets with a very 

short stipe-like suprabasal attachment unlike that in any other species 

of the genus. It perhaps finds its nearest relations in the section 

Sphaerocarya. 
I have not attempted to place sectionally C. decumbens Hauman, 
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since I know it only from description and am not confident that it is 
properly included in Coldenia. If actually a member of Coldenia it 
may belong to the section Eddya or perhaps is worthy of special 
recognition. 

Cotpenia L. Sp. Pl. 125 (1753); Gen. Pl. 61 (1754). Tiquilia 
Pers. Synop. i. 157 (1805). Monomesia Raf. FI]. Tellur. iv. 87 (1836). 
Galapagoa Hook. f. Proc. Linn. Soe. i. 277 (1845); Trans. Linn. Soc. 

xx. 196 (1847). Stegnocarpus T. & G. Pacif. R. R. Rep. ii. pt. 2, 169 
(1856). Ptilocalyx T. & G. 1. c. 170. Eddya T. & G. 1. c. 170. 
Lobophyllum F. Muell. in Hook. Kew Jour. Bot. ix. 21 (1857). Tiqui- 
liopsis Heller, Muhlenbergia ii. 239 (1906) 

Key To Spectgs. 

Nutlets plano-convex, 1.5-2.5 mm. long, conspicuously mottled. 
Corolla 3-4 mm. broad; stamens conspicuously exserted. ...1. C. dic 
Corolla 9 mm. broad; stamens i aerenOG oe ee 2: Pesta 

Nutlets son en to narrowly ovoid, not at all CRE na 
concolorous. 

payee 1-2. mm. long, smooth, ovoid; plant annual; Argen- 
CU eaG VED PERS ENT ys Uae Pee es ee lek ve 3. C. decumbens. 

Netlain0.5- 1mm. long, id globose, papillose or pebbled; 
plants perennial, becoming suffruticose towards base; 
Peru and Chile mainly. 

Nutlets ahirowly die id with a narrow longitudinal ventral 
“ile pe es rather short, usually conspicuously 
villous-c : 

me of alter. Galpagos rere ca Polk eke es 4. C. Darwini. 

ra ie 
N ntlets des sont or nearly so, with a small sR basal 
= petioles slender, usually not strikingly villous- 

Leat-blades pier acute, with 2-3 pairs of veins, about 
sruaine be ioles, margins straight; plant regularly 
ONO a er ee et 6. C. litoralis. 

Borolla ca. 5 mm. long, ye t equalling calyx..... 8. C. co aee. 

1. CoLDENIA DICHOTOMA a5 he P.) Lehm. Asperif. i. 9 (1818). 
Lithospermum dichotoma R. & P. Fl. Peruv. ii. 5, t. Lllc (1799). 
Tiquilia dichotoma Pers es i. 157 (1805). C. pentandra Juss. 
ace. Steud. Nomencl. “ 1, 212 (1821). C. Dombeyana Juss. acc. 
Buek, | Index iii. 108 (1 858). —Known only from Peru. The type 
material came from sandy places towards Lurin, about 25 miles south 
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of Lima, and near the fort of Pachacamac. I have studied an ill- 

labeled specimen preserved in the Gray Herbarium, and material 
gathered by Macbride (no. 5946) near Lima. From their detailed 
agreement with the original description and plate, the two collections 

are evidently typical C. dichotoma. These plants mature two single- 
seeded nutlets the backs of which are strongly convex, finely tessellate- 

’ granulate, and more or less ashy and strongly mottled with brown. The 
anterior face of the nutlet is flat with a small rim, and is orbicular 

or orbicular-ovate in outline. Four ovules are produced but only 
two opposite ones mature in each fruit. The peculiar hemispherical 
nutlets are very characteristic, but may not always be developed since 
it is likely that the plants, occasionally at least, produce more than 

two mature nutlets in a fruit. The exserted stamens are sufficient to 

identify the species in any case. The calyx-lobes are divided to the 

ase. 
2. C. GRANDIFLORA Phil. Cat. Pl. Itin. Tarapaca 55 (1891); 

Reiche, Fl. Chile v. 188 (1910).—I know this species only from 

descriptions. It appears to have been known to Reiche and Philippi 

only from the type-collection made at Médanos de Pica in the province 

of Tarapaca, Chile. It is evidently a close ally of C. dichotoma, but 

is clearly different in its corolla. 
_ C. pecuMBENS Hauman, Apuntes Hist. Nat. Buenos Aires i. 55 

(1909); Anal. Soc. Cient. Argentina lxxxvi. 301 (1918).—The type of 

this species came from 2350 m. altitude in the valley of the Rio 

Tupungal near the confluence of the latter with the Rio Mendoza in 

northwestern Mendoza, Argentina. I have seen no material of the 

species. Its nutlets, described as “ lisses, brillants, ovoides, 4 extrémité 

supérieure assez pointue,” are apparently quite different from those of 

any other South American species of the genus. The species is said 

to be a slender herbaceous annual, though perhaps it may be perennial 

as are the other South American species, and has like some of them 

been described from year-old material. This latter seems improbable, 

however, since Hauman mentions collections made on widely differ- 

ent dates. 

4. C. Darwint (Hook. f.) Gray, Proc. Am. Acad. v. 341 (1862). 

Galapagoa Darwini Hook. f. Trans. Linn. Soc. xx. 196 (1847); Anderss. 

Stockholm Acad. Handl. 1853, 86, t. 16, fig. 1 (1854). G. fusea Hook. 

f. 1. c. 197; Anderss. I. c. 87, t. 16, fig. 2. C. fusca Gray, l. c.—Endemic 

to the Galapagos Archipelago. I have studied a series of twenty- 

nine different collections from the Galapagos Islands and am forced 

to the conclusion that the archipelago has but one variable species of 



60 JOHNSTON 

Coldenia. The island plants vary considerably in compactness, size, 

and pubescence of leaves, but these differences seem clearly responses 

to different habitats. Galapagoa Darwini and G. fusca appear to be 

merely trivial inconstant pubescence-forms which are not restricted 

to separate islands, but occur together on most of the latter. I find 

not the slightest tendency for the reoccurrence of the particular com- 

bination of characters present in Hooker’s original specimens. 

5. C. PARONYCHIOIDES Phil. Cat. Itin. Tarapaca 55 (1891); Reiche, 

FI. Chile v. 190 (1910). Lithospermum aggregatum R. & P. Fl. Peruv. 

ii. 4 (1799). C. aggregata Rusby, Desecr. New Sp. So. Amer. 106 
(1920); not based upon L. aggregatum R. & P. (?) C. tenuis Phil. 1. c.; 
Reiche, |. c—Perru: Payta, Safford 9 (US), Ball (NY, G), Williams 
2913 (NY, type of C. aggregata Rusby); Yonga, Wilkes Exped. (US, 
NY, G). Bourvia: La Paz, Rusby 1430 (NY).—The species appears 
to range from northern Peru to northern Chile. Lithospermum ag- 
gregatum R. & P. is the oldest name applied to the species, but 
it is not taken up since the combination under Coldenia would have an 

homonym in Coldenia aggregata Rusby. Coldenia aggregata Rusby 
was based upon material from Payta in northwestern Peru and was 
named without any reference to the species, founded upon material 
from near Tarma and Huanuco in west central Peru, which was much 

earlier described as Lithospermum aggregatum by Ruiz & Pavon. 
Coldenia aggregata Rusby, being a synonym, L. aggregatum R. & P. 
might according to the International Rules of Nomenclature be 
combined under Coldenia and the resulting combination be taken as 
the proper name for the species; however, since this procedure would 

give the same species synonymous homonyms it is thought that the 
possibilities of confusion arising from this awkward situation justifies 
the acceptance of Philippi’s specific name. The original Philippian 
chi came from Pampa del Tamarugal, province of Tarapaca, 

i 

6. C. trrorauts Phil. Fl. Atacamensis 37 (1860); Reiche, Fl. Chile 
v. 189 (1910). C. mitis Phil. Anal. Univ. Chile xc. 229 (1895). C. 
virens Phil. 1. c—Cute: deserts of Atacama, Morong 1257 (US, NY, 
G); Caldera, Ball (NY, G).—Apparently endemic to the province of 
Atacama, Chile. The type of C. litoralis came from the coastal 
sands at Caldera, Chile. I am following Reiche, |. c., in reducing 

Philippi’s later species. 

7. C. aracamensts Phil. Fl. Atacamensis 37 (1860); Reiche, Fl. 
Chile v. 189 (1910)—Known to me only from description. Ac- 
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cording to Reiche, |. c., it occurs in the interior of the province of 

Antofagasta, Chile. 
8. C. PARVIFLORA Phil. Cat. Pl. Itin. Tarapaca 55 (1891); Reiche, 

Fl. Chile v. 190 (1910). C. elongata Rusby, Deser. New Sp. So. Amer. 

106 (1920).—Yura, “Peru,” Williams 2562 (NY, type of C. elongata). 

Arequipa, “ Bolivia,” Walliams 2521 (NY). Southern slopes of Cha- 

chani Mountain near Arequipa, Hinkley 11 (G).—Apparently ranging 

from southern Peru and adjacent Bolivia, southward to the province 

of Tarapaca, Chile. The species seems to differ from C. atacamensis 

in its small corollas and more northern range. 

ExcLUDED SPECIES. 

Coldenia glabra Phil. Anal. Univ. Chile xc. 230 (1895). According 

to Reiche, Fl. Chile v. 191 (1910), this is a synonym of FRANKINIA 

GLABRATA Phil. 
Coldenia phaenocarpa Phil., Cat. Pl. Itin. Tarapaca 55 (1891). 

Reiche, |. c., has shown this to be a Heliotropium, H. PHAENOCARPA 

(Phil.) Reiche. 

Il. TAXONOMIC RECORDS CONCERNING 

AMERICAN SPERMATOPHYTES. 

1. PARKINSONIA AND CERCIDIUM. 

Both Cereidium and Parkinsonia appear to be valid genera, but 

their acceptance can be justified only after a slight change in their 

traditional limits and the stressing. of characters not heretofore 

emphasized by those who have maintained the genera. All authors 

have sanctioned the recognition of Parkinsonia, and most recent 

students have insisted on the validity of Cercidium. The writers on 

the flora of Argentina, disregarding the obviously albuminous seeds 

produced by their “ Brea,” have persisted in treating their species of 

Cercidium as a Caesalpinia, but there are good morphological char- 

acters and overwhelming usage arguing against this treatment. 

Karsten, Fl. Colomb. ii. 25, t. 113 (1862), proposed a segregate genus 

Rhetinophloem, but later, Engler’s Jahrb. vii. 346 (1887), reduced it 

to a subgenus of Cercidium. In 1876, Watson, Proc. Am. Acad. xi. 

135 (1876), concluded that the characters used to separate Cercidium 

and Parkinsonia failed when applied to the North American species 

and proceeded to merge the two genera. Watson’s opinion prevailed 

until 1889 when Sargent, Gard. & Forest ii. 388 (1889), reopened the 
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matter and reestablished Cercidium. This decision was based on 
his finding that “the valvate imbrication of the calyx-lobes is constant 
in Cercidiwm and that the thickened glandular claw of its petals does 
not appear in our species of Parkinsonia,” and further and more 
important that “the fruit which in Parkinsonia is linear, rounded and 

torose,”’ is in Cercidium “linear-oblong compressed, and in one of our 

species slightly contracted between the seeds.’’ Since 1889 the 

A study of the material in the Gray Herb. (G), and some very in- 
teresting collections from the United States National Herbarium (US) 

-which were loaned me through the interest of Dr. J. N. Rose, has shown 

that the sepals are not always simply valvate in Cercidium, but rather 

that there seems to be intraspecific variation between valvate and 
induplicate-valvate conditions. In fact these variations were used 

by Karsten as characters of his subgenera, Eucercidium and Rhe- 
tinophloem. I am unable to see even specific differences in this 
character since both conditions frequently occur on the same specimen. 
In Parkinsonia, as currently taken, the calyx-lobes are not always 

imbricate, since P. macrophylla has valvate calyx-lobes quite indis- 
tinguishable from those in indubitable Cercidiums. It is only in 

Parkinsonia aculeata (the type species of Parkinsonia) and P. africana 
that very definitely imbricate aestivation occurs, and then in such an 

extreme form as not to be even approached by the conditions in the 
species of Cercidium or the other species of Parkinsonia. A study of 

the claw of the Agee has revealed no difference between the two 
genera. 

The characters of generic import currently ascribed to the fruit of 
Cercidium and Parkinsonia fail miserably when they are applied to all 
the known species of the genera. Parkinsonia aculeata and. P. 
africana are very closely related and are obviously congeneric, but the 
latter has the legumes somewhat compressed with thickened almost 
straight margins, so that they appear quite different from the terete 

torose pods of P. aculeata. The fruits of P. africana and C. texanum 
are very similar as to margin, width, and thickness, in fact the only 
conspicuous difference is in the length. Practically every species of 
Gercidiom t frequently has the margin of its legumes more or less 
sinuate or even contracted between the seeds. 

Sargent, Man. Trees N. Am. 585 (1922), finds generic difference in 
the relations of the spine to the leaves, giving the leaf-rachis as spin- 

escent in Parkinsonia and not so in Cercidium. In fact the leaf-rachis 
is spinescent oe in P. aculeata and P. africana. In the plant called 

~ 
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P. microphylla there are no spines, whereas in its near relative, 

Cercidium sonorae, the spines are clearly below the leaf-rachises and 

exactly as in other indubitable Cercidiums. 

Past authors have accepted Parkinsonia microphylla Torr.,as
 a mem- 

ber of Parkinsonia, being largely influenced in so doing, no doubt, by 

the extreme similarity in its fruit with that of P. aculeata. However, 

P. microphylla differs from P. aculeata and P. africana in having short 

corymbose rather than very elongate racemes, short filiform terete 

rather than extremely long phyllodial leaf-rachises, and calyx-lobes 

that are valvate or a trifle induplicate-valvate rather than extremely 

imbricate in the bud. It is significant that these characters are pos- 

sessed by all the species of Cercidium, and that P. microphylla in habit 

resembles the species of Cercidium much more than it does the two 

species of genuine Parkinsonia. In brief, Parkinsonia microphylla is 

clearly a species of Cercidium and is consequently transferred to that 

genus. Parkinsonia thereby reduced to homogeneity consists only of 

P. aculeata and P. africana. Parkinsonia and Cercidium, then, become 

two well marked and very natural genera eminently worthy of recogni- 

tion, as may be appreciated by a study of the following key :— 

Inflorescence an elongate raceme, 8-18 cm long; of pinnae 

phyllodial, 1-6 dm. long, apparently borne on the spines; 

calyx-lobes very strongly imbricate in the bud......... Parkinsonia. 

Inflorescence a short corymb, 1-5 cm. long, rachis of pinnae 

1-4 cm 

Cercidium. 
AGL AC Nae MAGA ANY Rig recede inital wis WR Tar: whee Hae sete 

See Sg erage Pew ce era 

PaRKINSoNIA [Plum.] L. Sp. Pl. 375 (1753); Gen. PI. 177 (1754). 

Key To SPECIES. 

Rachis of pinnae winged, 1.5—3 mm. wide, 15-60 cm. long; pinnae 

ca. 25-jugate; legumes torose, terete, margin very strongly 

undulate but scarcely thickened.....-..----.--+-++.--+ 
1. P. aculeata. 

Rachis of pinnae not winged, 1 mm. wide, 5-15 cm. long; pinnae 

jugate or less so; legumes somewhat comp
ressed, scarcely 

torose, margins slightly undulate and evidently thickened. 
2. P. africana. 

1. Parkinsonra acuLeata L. Sp. Pl. 375 (1753). P. spinosa 

HBK. Nov. Gen. et Sp. vi. 335 (1823). P. Thornberi Jones, Contr. 

W. Bot. xii. 12 (1908).—Native of America, but widely cultivated 

over the warmer parts of the world. For notes regarding its distri- 

bution see the account by Sargent, Silva N. Am. iii. 87, t. 81 (1892). 

The name “ Parkinsonia spinosa HBK” is evidently a lapsus meant for 

P. aculeata L. The specimen cited by Kunth is apparently not 
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P. aculeata, however, but is the collection which finally became the 
i of Cercidium spinosum Tul. 

. P. arricana Sond. Linnaea xxiii. 38 (1850); Engler, Veg. der 
fea ix. Band 3, i 1, 501, fig. 267 (1915).—Known only from 
South Africa—Arrica: on a stony plain, Damaraland, Marloth 
1216; without tacaliy, Zeyher 557. 

Cercipium Tul. Arch. Mus. Paris iv. 133 (1844). Rhetinophlocum 
Karsten, F]. Colomb. ii. 25, t. 113 (1862) 

Key To SpEcigs. 
Pinnae 1-3-ju 
Ovary densely sericeous-strigose; pinnae 1- or oy 

I ia es ie ee C. texanum. 
ely Rane pinnae commonly 3-jugat 

Pod very flat, 2-3 m nay ck, 8-11 mm. wii: leaves green; 
branches ate Uy, SRREES MRS Gk Reamer One erent 2. C. macrum. 

Pod eet 5 mn "thick, 10-15 mm. wide; leaves pale; 
ran 

ba viahe oma MOTE RN re ey sa a 3. C. floridum. 
wigs = Dah reece cinerascent....... 4. C. peninsulare. 

Pinnae 4-15-jug 
Leaves ook g simply pinnate, primary rachises un- 

developed; pinnules minute, ca. 1-1.5 mm. broad, 1-2.5 
mm. long. 

Plant unarmed; a bp lean or ovate; fruit torose, 
berets, Worth American.) 0. ee 5. C. microphyllum. 

Plant with ao ee xs aflets narrowly poor "hk 
very flat, — straight; South American........ 7. C. andicola. 

sre or most of them evi ently bipinnate, seahaey rachises 
veloped; pinnules larger, 1-2.5 mm. br oad, 2-7 mm 

eee ves pote Sebmgpand pubescent, cinereous............... 8. C. praecox. 
Leaves glabrate or glabrous, glaucous or yellow-green. 

Legumes 4-7 em. long, 4 mm. thick, conreta strongly 
undulate; alge et PONS URORD Uae hpi a oe eel ie ctr eae 6. C. sonorae. 

Legumes 3-5 cm. long, < mm. thick, margin not at 
on MAGULAtES Arsenlind. sie oi or os 9. C. australe. 

1. Cerciprum TExaNum Gray, Pl. Wright. i. 58 (1852). Parkin- 
sonia texana Wats. Proc. Am. Acad. xi. 136 (1876).—Southwestern 
Texas. Texas: Uralde, 90 mi. northwest of San Antonio, 1879, 
Palmer 270; Eagle Pass, 1879, Palmer 271; Rio Grande, 1848, Wright; 
without locality, Pope; western Texas, 1849, Wright 149; without 
locality, 1852 [Wright]; “ — Mexico,” ti whew 11 5, 
2 Cm macrum,sp nov 

spinis 0.7 mm. longis; pa opacis sparse inconspicueque strigosis 
unijugis, bus primariis 4-8 mm. longis; pinnis trijugis, rachillis 7-15 mm. se pinnulis oblongis vel oblongo-obovatis ema 
vel rotundatis sessilibus 4-6 mm. longis 2-3.5 mm. latis, basi acutis 



TAXONOMIC RECORDS CONCERNING AMERICAN SPERMATOPHYTES 65 

saepe paullo obliquis, costis conspicuis; floribus in racemas pauciflores 
axillares subcorymbosas congestis; ovario glabro; leguminibus valde 
compressis 2-3 mm. crassis 8-11 mm. latis 3-6 cm. longis, margine 
rectis vel paullo undulatis; seminibus brunneis oblongis ca. 7 mm. 
longis 4 mm. latis.—C. floridum of authors. C. floridum of Sargent, 
Silva N. Am. iii. 83-4, t. 129 (1892), as to plant described and pictured. 
Hoopesia arborea Buckley, Proc. Acad. Philad. 1861, 453 (1861), in 
part; 1870, 137 (1870); Gray, Proc. Acad. Philad. 1862, 163 (1862).— 

Texas: Rio Hondo, Cameron Co., Chandler 7034; Fordyce, 1905, Tracy 

9065; hills, La Salle Co., 1881, Buckley. Tamauuipas: San Fernando 

to Jimeney, 1902, Nelson 6608; vicinity of Victoria, 1907, Palmer 125. 
Nuevo Leon: mesas near Monterey, 1889, Pringle 2537 (rypE, Gray 
Herb.); near Pesquerea Grande, northwest of Monterey, 1847, Gregg; 

without locality, Gregg; Nuevo Leon, Berlandier 3142 (707).—This 

species is the well known one of Texas and northeastern Mexico cur- 
rent as Cercidium floridum Benth. That species, however, is based 

upon a flowering specimen made by Coulter who did not collect within 
the range of C. macrum. Coulter did, on the other hand, collect within 
the range of the common “Palo Verde” of Arizona. It therefore 
seems evident that Bentham’s name cannot properly be applied to 
the plant here called C. macrum, since it was impossible for Coulter 
to have collected it, and since it seems more than probable that 

Bentham’s name should be applied to the closely related species of 

Arizona which Coulter could scarcely have missed collecting. The 
_ Gregg and Wislizenus collections cited under Gray’s original de- 

scription of “Cercidium floridum Benth.” represent C. macrum, those 
of Emory and Fremont are true C. floridum. From their source, 

Corpus Christi, it seems probable that the fragments of Cercidium in 
the complex type of Hoopesia arborea belong to C. macrum rather than 
to C. texanum. Hoopesia arborea was based, according to Gray,. 
Proc. Philad. 1862, 163 (1862), upon material representing three 
distinct leguminous genera (Cercidium, Acacia, and Pithecollobium). 
No particular one of the three elements predominates in Buckley’s 
description nor in his material. I am not definitely associating © 
Hoopesia arborea with any species, but am dropping it from con-— 
sideration as a nomen confusum. 

3. C. rLoripuM Benth. in Gray, Pl. Wright. i i. 58 (1852). Parkin- 

sonia florida Wats. Proc. Am. Acad. xi. 135 (1876). P. Torreyanu 
Wats. l. c. C. Torreyanum Sarg. Gard. & Forest ii. 388 (1889); 
Silva N. Am. iii. 85, t. 80 (1892).—Southern Arizona to the Colorado 
Desert of California, southward into adjacent Sonora and Lower 
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California. —Arizona: near Fort Yuma, 1880, Lemmon 39, 40; rocky 

hills at Camp Grant, 1867, Palmer 62; Gila [River], Sutton Hayes 209; 
valley of the Gila, Emory; Gila [River], 1852, Thurber; near the 
Colorado [River], Bigelow; without locality, 1867, Palmer. Catt- 
FORNIA: Palm Springs, alt. 150-200 m., Parish 4115; in desert sand, 
Palm Spring, alt. 120 m., Spencer 755; Palm Springs, Eastwood 3004. 
—For the present use of the name “Cercidiuwm floridum Benth.” 
see discussion under C. macrum. 

4, C. PENINSULARE Rose, Contr. U. S. Nat. Herb. viii. 301 (1905); 
Goldman, Contr. U. S. Nat. Herb. xvi. 336, t. 114 (1916).—Southern 
Lower California—Lowerr CatirorniA: La Paz, 1890, Palmer 112; 

San José del Cabo, 1897, Anthony 363.—This differs from C. floridum 
in scarcely more than pubescence. In range, however, it is widely 

separated from that latter species. 

5. C. microphyllum (Torr.) Rose & Johnston, comb. nov. Parkin- 
sonia microphylla Torr. Bot. Mex. Bound. 59 (1859); Pacif. R. R. 
Rep. iv. 82 (1857); Sargent, Silva iii. 91, t. 132 (1892).—Southern 
Arizona, Sonora, and middle and northern Lower California.— 

Arizona: poor rocky hills, Camp Grant, 1867, Palmer 63; Gila [River], 
Sutton Hayes 217; Williams River, Bigelow; desert near Fort Yuma, 

1880, Lemmon 41; Maricopa, 1881, Parry; Lowell, 1884, W. F. Parish 

49; without locality, 1871, Lieut. Wheeler. 

6. C. sonorae Rose & Johnston, sp. nov.,arboreum; ramulis breviter 
strigosis canescentibus; spinis 0-9 mm. longis; foliis sparse pubes- 
centibus 1—2-jugis, rachibus primariis 0-5 mm. longis apice subulato 

caduco 1-2 mm. longo; pinnis 2-4-jugis 12-32 mm. longis; pinnulis 
subsessilibus 1.5-2 mm. latis 2-3 mm. longis oblongis basi oblique 
rotundatis, apice obtusis mucronatis costa conspicua; inflorescentiis 
axillaribus corymboso-racemosis paucifloris; dense breviterque pubes- 
centibus; leguminibus 4-7 em. longis 4 mm. crassis 7-8 mm. latis 
margine valde undulatis; seminibus oblongis 1 cm. longis 4 mm. latis. 
—SONORA: Guadelouse. Feb., Parry 321a (G); Torres, 1903, Coville 
1664 (US); Guaymas, 1922, Oreutt 1196 (US); dry hills in the vicinity 

_ of Guaymas, 1910, Rose, Standley & Russell 12586 (rye, U.S. Nat. 
Herb.).—A very well marked species apparently nearest to C’. micro- 

phyllum, but differing in its thorny stems, larger, petioled and fre- 
quently several-jugate leaves, more compressed less torose legumes, 
and much smaller seeds. The species is known only from Sonora. 

7. C. anpicota Griseb. Abh. Ges. Wiss. Goett. xxiv. 114 (1879). 
Caesalpinia praecox, var. andicola Hoss. Bol. Acad. Cordoba xxvi. 
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145 (1921)—Northern Argentina and southern Bolivia.—Bo.tvia: 

Toldos near Bermejo, 1800 m. alt., 1903, Fiebrig 2193 (G). 

8. C. pragcox (R. & P.) Harms in Engler Jahrb. xlii. 91 (1908). 

Sappania praecox R. & P. Fl. Peruv. t. 376, ined. Caesalpinia praecox 

H. & A. Bot. Miscl. iii. 208 (1833), as to description and accepted 

name. Cercidium spinosum Tul. Arch. Mus. Hist. Nat. Paris iv. 

134 (1845).> Rhetinophloem viride Karsten, Fl. Colomb. li. 25, -t. 

113 (1862). Cercidium viride Karsten in Engler, Jahrb. viii. 346 

(1887). Cercidiwm plurifoliolatum Micheli, Mém. Soc. Phys. et 

Hist. Nat. Geneve xxxiv. 269, t. 18 (1903). Cercidiwm Goldmani 

Rose, Contr. U. S. Nat. Herb. viii. 301 (1905). Cercidiwm unijugum 

Rose, |. c.—Extreme middle-western Peru to northern Venezuela, the 

Leeward Islands (Curagao fide Urban, Margarita), Santo Domingo 

(fide Urban), and southern and western Mexico.—Ecuapor: between 

Loja and Portovelo, Rose, Pachano & Rose 23330 (US). VENEZUELA: 

El Valle, Margarita Island, alt. 200 m., 1903, J. R. Johnston 31 (G). 

La Vela de Coro, 1917, Curran & Haman 423, 468, 499 (G); Cumana, 

1917, Curran & Haman 1251 (G). Mexico: Santa Lucia, Oaxaca, 

1908, Purpus 3187 (G); hills, Dominguillo, Oaxaca, alt. 900 m., 1895, 

L. C. Smith 437 (G); between Teotitlan and San Antonio, Oaxaca, 

alt. 900 m., 1907, Conzatti 2119 (G); San Luis, Guerrero, alt. 100 m., 

1899, Langlassé 933 (G); Orizaba, Vera Cruz, Botteri 994 (G); Maria 

Madre Island, Tepic, 1897, Maltby 62 (US); vicinity of Fuerte, 

Sinaloa, 1910, Rose, Standley & Russell 13516 (US); San José del 

Cabo, Lower Calif., 1911, Rose 14466 (US); Guaymas, Sonora, 1897, 

Maltby 186 (US); dry cactus plain near Navojoa, Sonora, 1910, Rose, 

Standley & Russell 13176 (US); La Tinajo, Sonora, 1890, Hartman 241 

(G).—I have searched in vain for characters of sufficient constancy to 

justify the treating of the Mexican material as representing a valid 

species. It can be generally said that the South American material 

has smaller flowers and darker branches than the Mexican, but these 

characters are erratic and can scarcely be used for specific dis- 

tinction. The type of Ruiz & Pavon’s species came from middle 

western Peru and is distinct from the plant of the Argentine which 

authors, following Hooker & Arnott, have confused with it. A dis- 

cussion of this subject will be found under the next species. 

9. C. , sp. nov., arboreum vel arbusculum 1-8 m. altum 

spinosum; ramulis glabratis vel sparsissime strigoso-pilosis striatis 

pallide viridibus; spinis 8-15 mm. longis rectis; foliis bipinnatis 1-2- 

jugis glabratis vel sparsissime adpresseque pilosis flavo-viridibus, 

rachibus primariis 5-10 mm. longis; pinnis 5-7-jugis rachibus 1-2 
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cm. longis; pinnulis oblongis 1-2 mm. latis 2-5 mm. longis obtusis basi 

subobliquis; petiolulis ca. 0.2 mm. longis; floribus breviter corymboso- 

racemosis; petalis luteis immaculatis maxime ca. 1 cm. longis; legum- 

inibus membranaceis valde compressis acutis reticulatim venosis 

glabratis 3-5 cm. longis 8-10 mm. latis 1-1.5 mm. crassis margine 

rectis—Caesalpinia praecoxr of H. & A., Bot. Miscl. iii. 208 (1833) ; 

as to plant of Gillies, not as to R. & P. name or plate. Cercidium 

praecox of Manganara, Anal. Soc. Cient. Argent. Ixxxvii. 163 (1919), 

and other recent authors. Cercidiwm andicola, var. petiolata Chod. & 

Hass. Bull. Herb. Boiss. n. s. iv. 828 (1904).—Central Argentina and 

adjacent Paraguay—ARGENTINA: Andalgala, Prov. Catamarca, 

Jérgensen 1119 (G); vicinity of General Roca, Rio Negro, alt. 250- 

360 m., 1915, W. Fischer 20 (rye, Gray Herb.); San Juan, Mendoza, 

Jameson (G).—Although this tree of the Argentine has long borne 

the name Caesalpinia praecox or Cercidium praecoz, it seems clear that 

it has been improperly so called. Caesalpinia praecox was published 

by Hooker & Arnott in 1833 after they had concluded that a plant 

collected by Gillies in Mendoza was specifically identical with Ruiz 

& Pavon’s manuscript species, Sappania praeccox, and its unpublished 

plate. Gillies’s specimen represents the Argentine plant that has 

C. praecox and which is here named, C. australe. Since 

Ruiz & Pavon did not collect in Argentina or at all close to the range 

of C. australe, and described in their flora only material collected 

by themselves or Dombey in either Chile or Peru, it must be clear 

that Sappania praecor R. & P. cannot be the plant that Hooker & 

Arnott thought it to be. Since there is a Cercidiwm which occurs in 

middle-western Peru where Ruiz & Pavon did much collecting, it 

certainly seems much more natural to assume this to be the Cercidiwm 

collected and illustrated by them. * This plant I doubtfully associate 
with the Venezuelan species, current as Cercidium spinosum Tul. 

Hooker & Arnott’s description of “Caesalpinia (Sappania) praecox 
(R. et Pav. Fl. Peruv. t. 376. ined.)” is perfectly ambiguous, applying 
equally well to the Argentinian and to the more northern plant. 
Since Ruiz & Pavon’s name was taken up and their plate cited, and 
since their plant is not at all excluded by the original description but 
agrees with the diagnosis as well as does the Argentinian plant, I am 

confining their name to the plant for which it was originally intended, 

and am consequently giving a new name to the “Brea” of the Ar- 
gentine. The plant from Mendoza differs from the common form of 
C. australe in having its ovary velvety-pubescent. It may be worthy 

of nomenclatorial recognition. 
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2. NEW OR OTHERWISE NOTEWORTHY PLANTs. 

Persea Hartmanii, sp. nov., glabrata arborea 6-9 m. alta; ramis 

juventate fulvo-tomentosis; foliis anguste ellipticis vel lanceolatis 

glabratis 6-11 cm. longis 15-36 mm. latis basi cuneatis apice saepe 

acutis subtus pallidioribus; petiolis 1-2 em. longis vetustis glabratis 

canaliculatis; inflorescentiis paucifloris laxe paniculatis 7-10 cm. longis 

glaberrimis folia paullo superantibus; pedunculis gracilibus 4-7 cm. 

longis; pedicellis 4-6 mm. longis; floribus ca. 4 mm. longis; calycis 

lobis ovatis acutis ca. 2.5 mm. longis subaequalibus extus glaberrimis 

intus paullo strigosis medium ticulatis superiori parte decidua; 

staminibus exterioribus introrsis 2 mm. longis, antheris oblongo- 

linearibus ca. 0.9 mm. longis 4-locularibus, loculis inferioribus latis 

longioribus superiores lateraliter oblique tangentibus, filamentis sparse 

villosis angustis; staminibus introrsis exteriores simulantibus sed 

basem versus biglanduliferis, glandulis ovatis sessilibus; staminodiis 

ca. 9 mm. longis, capitulis acute sagittatis quam stipes duplo longiori- 

bus, stipitibus villosis crassis capitula latitudine aequantibus; ovariis 

glabris globosis.—MExIco: Batopilas, Chihuahua, Apri! 1892, C. V. 

pedunculis glaberrimis castaneis—MeExico: Orizaba, Bottert 81 

(type, Gray Herb.), 1166—The type of P. podadenia comes from 

Durango and is very densely strigose. 

Phoebe longipes, sp. nov., glaberrima; foliis lanceolatis 12-22 cm. 

longis 4-5.5 cm. latis longe falcato-acuminatis subtriplinerviis supra 

laevibus subtus paullo pallidioribus delicate reticulatis basi rotun- 

datis vel rare cuneatis; petiolis 25 mm. longis; ramulis laevibus glauces- 

centibus fuscis; inflorescentiis laxissime paniculatis ca. 1 dm. ongis 

quam foliae valde brevioribus paucifloris; pedunculis gracilibus ca. 

6.5 cm. longis ascendentibus; pedicellis gracilibus 15-25 mm. longis; 

bracteolis deciduis; floribus ca. 4 mm. longis; calycis segmentis ovatis 

acutis 2.5 mm. longis subaequalibus extus glaberrimis intus paullo 

strigosis; staminibus exterioribus 1.8-2 mm. longis introrsis, antheris 

oblongis ca. 1 mm. longis, loculis 4 valde 2-seriatis; staminibus in- 

terioribus exterioribus similibus sed extrorsis et cum filamentis saepe 

villosis basin versus abrupte dilatatis et cum glandulis disciformibus 
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munitis; staminodiis ca. 1.6 mm. longis, capitulis ca. 4 mm. longis 
deltoideo-ovatis stipite compresso strigoso duplo longioribus; ovariis 
glabratis globoso-ovoideis; stylo glabro quam ovarium 1% longiori.— 
Mexico: without precise locality, Pringle 8829 (rypr, Gray Herb.).— 
Apparently most closely allied to P. salicifolia Nees, but differing in 

having longer petioles and pedicels, as well as larger leaves and 
flowers. The type was probably collected in south-central Mexico. 

Misanteca costaricensis, sp. nov., paniculata arborea 7-10 m. alta; 
ramis glabris; foliis elliptico- vel obovato-oblongis glabris concoloribus 
10-14 em. longis 3-5 em. latis, subtus sparse delicateque reticulatis; 
supra inconspicue reticulatis, basi cuneatis, apice breviter acuminatis, 
petiolis ca. 15 mm. longis quadrangularibus; inflorescentiis paniculatis 
5-10 em. longis dense brunnescenterque villoso-velutinis; floribus ad 
apices pedunculorum laxe pyramidaliterque congestis; pedicellis 1-2 
mm. longis sparse villosis; calyce ca. 1.5 mm. longo infundibuliformi 
vel subobconico brunneo extus glabrato, lobis 6 late ovatis obtusis 
intus sparse pubescentibus, exterioribus ca. 0.8 mm. longis, interioribus 
ca. 0.6 mm. longis; staminibus 3 connatis ca. 1 mm. longis conspicuis; 
antheris glabratis crasse bilocularibus; filamentis latis dense villosis; 
glandulis 3 distinctis semiorbicularibus vel ellipticis basi ad andro- 
phorum adfixis; staminodiis absentibus; ovario glabro ovato quam 
stylus ra breviori—Costa Rica: gy Hills near San Ramon, 

eaves. 
_ Misanteca Peckii, sp. nov., aoe parva cum floribus racemosis; 

ramis brunnescenter et dense Stents Milan: foliis oblanceolatis vel 
obovato-oblongis basi cuneatis apice abrupte longeque_ acuminatis 
margine paullo revolutis supra nitidis glabris conspicue im resseque 
nervatis subtus setosis opacis pallidis valde conspicueque . nervatis 
petiolis 9-12 mm. longis, inflorescentiis racemosis 2-3 cm. lo ongis; 
paucifloris brunnescenti-velutinis ; floribus atro-coeruleis valde 

depressis. 1.8-2.2 mm. diametro 1.5 mm. altis subcarnosis; pedicellis 
0.2-1 mm. longis. lobis 6 valde 2-seriatis, exterioribus latissime tri- 
_angularibus, fap: 1.5. mm. latis 0.6 mm. altis, interioribus deltoideis. 

_ obseuris, ca. 0.3.mm.. on staminibus 3 in. aeaheate latum pyra- 
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1-2 mm. longis; pedunculis axillaribus 2-3 em. longis ascendentibus; 

floribus ignotis; leguminibus glabris ca. 5-spermis, valvis membran- 

aceo-coriaceis reticulatis incrassato-marginatis 5-6 cm. longis 8-9 

mm. latis—Mexico: Socorro Island, 1897, A. W. Anthony (TYPE, 

Univ. Calif. Herb. no. 83534).—Most nearly allied to C. formosa 

(Kunth). Benth., a species ranging widely over northern and western 

Mexico, from which it differs in its much branched compact wood 

habit, and much smaller crowded leaflets. 

Piscidia acuminata (Blake), comb. nov. I chthyomethia acuminata 

Blake, Jour. Wash. Acad. ix. 249 (1919). 

Piscidia communis (Blake), comb. nov. Ichthyomethia communis 

Blake, Jour. Wash. Acad. ix. 247 (1919). 

Piscidia grandifolia (Donn. Sm.), comb. nov. Derris grandifolia 

Donn. Sm. Bot. Gaz. lvi. 55 (1913). 

Fagonia cretica, var. canariensis, var. nov., prostrata ramosa 

F. creticae, var. typicam simulans sed differt floribus et fructibus 

perspicue minoribus; fructibus 5-6 mm. crassis; petalis 6-7 mm. 

longis.—CANARY ISLANDS: roadside near Guia, Gran Canaria, Dec. 

1893, Cook 77; arid open lower parts of Teneriffe, Jan.1845, Bourgeau 

46; littoral belt near Santa Cruz, Teneriffe, April 1888, J. Ball 

(rypr, Gray Herb.).—This plant of the Canary Islands has passed 

as F. cretica L., but that is a plant of the Mediterranean
 basin which 

has fruit 6-7.5 mm. thick and petals 7-10 mm. long. The variety — 
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canariensis, because ofits smaller fruit and flowers, is very suggestive 

of the common American forms of the genus, and it was perhaps 

this fact that gave Engler, Veg. der Erde ix. Band 3, Heft 1, 731 

(1915), his reasons for treating the plants of America as F. cretica 

var. chilensis (H. & A.) Engler, var. californica (Benth.) Engler, and 

var. asper (Gay) Engler. However, Standley, Proc. Biol. Soc. 

Wash. xxiv. 244 (1911), has pointed out that the American plants 

are distinguishable from true F. cretica by the possession of a fruit 

which is noticeably smaller in size, and which has a shorter, scarcely 

thickened beak. As the American plants are widely separated geo- 

graphically from their closest ally, F. cretica, of the Old World, and 

since the collections from the two regions are distinguishable by-their 

fruit, it seems best to consider them specifically distinct, and to take 
up F. chilensis H. & A. as the comprehensive name for the American 

relatives of F. cretica. 
_ Some writers, such as Anderson, Jour. Linn. Soc. v. suppl. 11 

(1860), and the editors of the Index Kewensis, have referred prac- 

tically all the described forms of Fagonia to F. cretica. This treat- 

ment, however, is extreme, for there appears to be a goodly number 
of species in northern Africa and southwestern Asia which are well 
defined entities with characteristic habit and natural ranges. Most 

of the species have several synonyms, and in a number of cases the 
current name is not always the oldest. For example, F. indica 

Burm. f., founded on a good description and plate, has been disre- 
garded for such comparatively recent synonyms as F. persica DC., 
F. mysorensis Roth, F. microphylla Boiss., F. myriacantha Boiss., 
and F. parviflora Boiss. 

um panamense i comb. nov Icica panamensis Rose, 

11). 
Euphorbia (iitchymalus) Hinkleyorum, sp. nov., perennis e radice 

erecta crassa oriens 1-2 dm. alta glaberrima; caulibus compluribus 
erectis herbaceis medium versus laxe dichotomeque ramosis; foliis 
caulinis inferioribus alternatis sparsis, caulinis superioribus et rameis 
_Oppositis valde conspicuis, omnibus glabris concoloribus late adfixis 

8-24 mm. longis et latis palminerviis distinctis lacerato-dentatis 
orbicularibus vel obovatis vel subflabelliformibus basi truncatis vel 

cuneatis edentatis symmetricis; stipulis nullis; involucris solitariis 

axillaribus glabris cyathiformibus ca. 2 mm. longis ca. 1 mm. longe 
pedunculatis, fauce cum lobis subulatis vel anguste deltoideis hirsutis 

ca. yon tut mm. longis munita; glandulis 5 ca. 1.3 mm. longis et latis, 

btus pallidis rariter hirsutis, supra laminato-rugosis brunneis, 
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margine retusis vel truncatis undulatis; stylis ca. 1.5 mm. longis, 
lobis bipartitis glabris; stigmatibus paullo incrassatis; capsula glabra 
ca. 2 mm. longa ca. 4 mm. pedunculata; seminibus oblongis obscure 
quadrangularibus ca. 2 mm. longis ca. 1.3 mm. crassis ecarunculatis 
griseis delicate impresse atromaculatis.—PERU: sandy pampa on the 
southern slopes of Chachani Mountain near Arequipa, alt. 3300 m., 
March 1920, Mr. & Mrs. F. E. Hinkley 7 (vypx, Gray Heeh).c-This 
species evidently belongs to Boissier’s subsection Ipecacuanhae, and 
probably has its nearest relative in the variable but very different 
E. portulacoides Spreng., from which it differs in its larger dark- 
colored coarsely toothed apparently connate (though really distinct) 
broader leaves, and much more loosely branched habit. In foliage 
E. Hinkleyorum suggests the Galapagean, FH. amplexicaulis Hook. f., 
in the shape and attachment of its upper leaves. It is, however, not 
at all closely related to that species. According to its discoverers the 
plant is known as “esquera”’ and is used in the treatment of fevers. 
Malvastrum Hinkleyorum, sp. nov., annuum simplex erectum 1.5- 

4.5 dm. altum glabratum vel apicem versus sparse villosum et setosum; 
caulibus stramineis gracilibus; foliis palmate 3-foliolatis 3-4.5 em. 
longis; foliolis acutis oblanceolatis lacerato-dentatis vel lobatis gla- 
=~ subtus pallidis, dentibus cum seta terminatis; petiolis 1—-2.5 

. longis gracilibus canaliculatis supra minute viseidulo-villosis ; 

pedunculis gracilibus 2-6 cm. longis 2-4-floris unilateraliter congesti- 

floris, ab axillis superioribus orientibus; calycibus ca. 4 mm. longis 

conspicue ciliatis sparse setosis, fructiferis ca. 4.5 mm. latis, lobis 
ovatis acutis ca. 2.5 mm. longis; pedicellis 0.5-1 mm. longis; bracteolis 
3 lineari-filiformibus 3-4 mm. longis; corollis ochroleucis (in sicco 

rosaceis) ca. 3.5 mm. longis; tubo staminali ort. 5 mm. donge; ashe ca. 
1.2mm. longo, lobis 10-13 glabris is 
lobo styli vix crasaioribus: minute pubescentibus; carpellis glabratis 
valde rugosis 1-1.5 mm. longis—Prru: hillsides on the southern 
slope of Chachani Mouatain near Arequipa, 2100 m. alt., March 1920, 
Mr. & Mrs. F. E. Hinkley 43 (rype, Gray Herb.).—A very distinct 
annual species, well marked by its glabrous herbage, three-parted 
lacerate-dentate leaves, and conspicuous stipules. In Baker’s synop- 
sis, Jour. Bot. xxix. 168 (1891), it falls with M. peruvianum (L.) Gray, 
a species from which it is clearly distinct. It is a pleasure to be able 
to name this and the previous species in honor of Mr. and Mrs. F. E. 
Hinkley, who in 1920, during their hours of recreation while connected 
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with the Arequipa Station of the Harvard College Observatory, made 
on the southern and lower slopes of the voleano of Chachani (about 
10 km. north of Arequipa) a small but highly interesting plant-col- 
lection which has materially enriched the Gray Herbarium with well 
prepared material of many new or rare species. 

Malvastrum arequipense, sp. nov., annuum herbaceum simplex 

erectum 5-20 cm. altum stdllate-dekosen gracile; foliis paucis oblongo- 
ovatis 3-lobatis sinuato-dentatis 1-3 cm. longis 8-15 mm. latis stel- 
lato-setosis basi obtusis; petiolis 3-13 mm. longis pubescentibus; 
stipulis lineari-lanceolatis ca. 3.5 mm. longis acutis; pedunculis gracil- 

ibus 1-3 em. longis unilateraliter 2-6-floris ex axillis superioribus 

orientibus; calyce 4-5 mm. longo stellato-setoso, fructifero 4-5 m 
lato, lobis 2-3 mm. longis ovatis acutis; bracteolis 3 lineari-filiformibus 

ca. 2 mm. longis; pedicellis setosis 0.5—-1 mm. longis; corolla 4 mm. 
longa in sicco rosacea, lobis obovatis rotundatis; tubo stamineo 2 

mm. longo; antheris 8-10; stylis ca. 1.5 mm. longis ca. 0.5 mm. longe 
connatis glabris linearibus; stigmatibus capitellatis hirtellis quam 
styli ramus paullo crassioribus; ovarii loculis 15-18; carpellis oblongo- 

ovatis 1-1.2 mm. altis ca. 1.5 mm. longis, sinu angusto longo, lateribus 
medium ‘versus reticulato-rugosis marginem versus crasse rugosis, 
dorso sparse stellatis marginem versus saepe breviter cristatis, apice 
cum appendicula aristata hirsuta 2-3 mm. longa subpersistenti or- 

natis; spermatibus brunneis laevibus compressis pedicellato-ovatis 
vel cum sinu obliquo.—PeErv: hillside on the south slope of Chachani 
Mountain near Arequipa, alt. 2100 m., March 1920, Mr. & Mrs. F. E. 
Hinkley 43a (typee, Gray Herb.).—In Baker’s synopsis of the Mal- 
vaceae, Jour. Bot. xxix. 168 (1891), this species falls with M. boliv- 

anum Baker, but that has much larger petals, much larger pinnatifid 
leaves, biaristate carpels, and taller growth. 

orum, sp. nov., annuum herbaceum 1-3 dm. 

altum subsimplex; caulibus  flexuosis decidue stellato-tomentosis 

apicem versus dense lanuginosis; foliis opacis sparse stellatis rhom- 
boideo-ovatis acutis elobatis triplinerviis grosse sinuato-dentatis 
basin versus integris 2-5 em. longis 1.5-3 cm. latis basi cuneatis, 
rare foliis palmato-trilobatis 2.5-4 mm. latis basi obtusis lobis obovatis 
grosse pauceque obtusidentatis; petiolis 5-20 mm. longis stellatis; 

stipulis ca. 5 mm. longis lanceolatis; floribus in glomerulos densos 
sessiles terminales 4-8-floros congestis; calyci ca. 5 mm. longi tomen- 
tosi lobis ovatis acutis ca. 3.5 mm. longis; bracteolis 3 linearibus. 3-4 

mm. longis; corolla pallida ca. 4 mm. longa calycem vix superante, 
lobis obovatis rotundatis 2.5-3 mm. longis; tubo stamineo 1.5 mm. 
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longo-sparse longeque villoso; columna styli glabra ea. 1.5 mm. longa, 
lobis ca. 8 filiformibus 0.5-0.7 mm. longis sparse villosulis; stigmatibus 
capitellatis; ovario depresse globoso dense stellato-tomentoso; fructu 
ignoto.—PERU: rocky ravines on the south slope of Chachani Moun- 
tain near Arequipa, alt. 2745 m., March 1920, Mr. & Mrs. F. E. 
Hinkley 37 (vypr, Gray Herb.). ssihipypiateintle related to M. tara- 
pacanum (Phil.) Baker, but distinguished by its larger green, rather 
than tomentose, foliage, pale corollas, and non-aristate fruit. 

alvastrum Shepardae, sp. nov., annuum -humile herbaceum 

stellato-setosum 2-6 ecm. altum multicaule; caulibus erectis vel 

decumbentibus teretibus viscido-villosis setosis; stipulis scariosis 
ciliatis 3-4 mm. longis 0.8-1 mm. latis; foliis subsemiorbicularibus 
vel late ovatis 1-2.5 cm. latis 1-2 em. longis palmate lateque trilobatis 
vel irregulariter dentatis setosis subtus pallidioribus prominenter 

nervatis basi truncatis vel obtusis; petiolis 1-3 em. longis; floribus 
axillaribus solitariis 2-5 mm. longe pedicellatis; calycibus ca. 5 mm. 
longis setosis, lobis oblongo-lanceolatis ca. 3.5 mm. longis acutis, fruc- 
tiferis 5-6 mm. latis; bracteolis duabus 0.5-0.9 mm. infra calycem 
locatis; corollis purpureis ca. 5 mm. longis sepala ca. 1 mm. super- 
antibus; tubo stamineo 1.5 mm. longo; stylo ca. 1.5 mm. longo, lobis 

ca. | mm. longis glabris vix dilatatis; stigmatibus capitellatis glabris; 
carpellis ca. 2.5 mm. longis 1.5 mm. latis glabris ovatis valde rugosis. 
—Perrv: in meadows, Puno, Dec. 1919, Mrs. R. S. Shepard 123 (TrPx, 

Gray Herb.).—Apparently a relative of M. pygmaeum (Remy) Gray, 
but differing from the description of that species in its acute calyx- 

lobes, pedicellate flowers, more numerous stamens, and glabrous 

fruit. Perhaps also related to M. mollendéense Ulbrich, but differing 
from the diagnosis of that species in having larger stipules, shorter 
pedicels, smaller flowers, smaller glabrate calyces, and leaves which 
are merely dentate or have three broad shallow palmate lobes. In 
naming this species for the collector it is a pleasure to give recognition 
to the botanical work of Mrs. Shepard who, in company with her 
husband, has for some years diligently prepared for the Gray Herba- 
rium excellent specimens of the floras visited during her’ missionary 
work i in the region west of Lake Titicaca and in Tacna-Arica. 

, Sp. nov., annuum herbaceum atellectinsd 
8-20 cm. altum basin versus longe ascendenterque ramosum; foliis 2— 
3.5 mm. longis 1.3-3 cm. latis rhomboideo-ovatis irregulariter inciso- 
se vel erenato-serratis, subtus pallidioribus dense stellatis | pro- 

nter nervatis supra: plerumque setosis nervis immersis, 
eee sp = oe em henatl — emg 23 

r' 8 ey Srey iG 
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mm. longis; petiolis 1—-2.5 em. longis; inflorescentiis axillaribus, pedun- 
culis gracilibus 8-16 mm. longis 1—3-floris; cal ca. 
mm. longis infra medium partitis lobis gnincreiis sh-abellnko-adtoniea 2-3 

mm. longis anguste acuteque ovatis; bracteolis lineari-filiformibus 

2-3 mm. longis; petalis albis vel dilute rosaceis quam sepala 1/5-1/3 
longioribus 3-3.5 mm. longis; tubo stamineo 2.5 mm. longo; stylo ca. 

2 mm. longo, lobis 6-7 ca. 0.5 mm. longis glabris vix dilatatis; stig- 
matibus subcapitellatis glabris; ovario glabro; carpellis maturitate 
reniformibus glabris: 2 mm. longis 1.2 mm. latis ca. 0.9 mm. crassis 
dorso convexis rugosis lateraliter laevibus; seminibus glabris reni- 
formibus 1.2 mm. longis 9 mm. latis minute faveolatis brunneis.— 

ARGENTINA: El Candado, Dept. of Andalgala, Prov. of Catamarca, 
Sept. 2, 1916, Pedro Jérgensen 1388 (typ, Gray Herb.)—A very 

distinct addition to the rather small assemblage of annual Malvas- 
trums. In Baker’s synopsis of the Malvaceae, Jour. Bot. xxix. 168 
(1891), the species falls with M. peruvianum (L.) Gray, from which 
it is unquestionably distinct differing in habit, cut of leaf, calyx, and 
pubescence. The conspicuous, slender, very few-flowered peduncles 

of M. catamarcense will usually serve to distinguish it. 
Malvas Jorgensenii, sp. nov., annuum; radice erecta simplici, 

radicellis fibrillatis divaricatis; Sail erecto gracili subsimplici 4-6 
dm. alto ad 3 mm. crasso basin versus suffruticuloso apicem versus 
folioso decidue stellato-tomentoso; foliis ovatis paucis acutis sparse 

stellatis 3-lobatis 4-7 cm. longis 3.5-5 cm. latis basi truncatis vel sub- 
cordatis subtus pallidioribus cum nervis prominentibus margine ser- 
rato-crenatis; petiolis 1.5-2.5 cm. longis; stipulis lanceolatis 1-2 mm. 

; Inflorescentia — 10~-30-flora congeste corymbosa; calyce 
dense ‘selinte-tomentodo-e . 5-6 mm. longo, lobis deltoideis acutis 
3-4 mm. longis, recaaae 2 Sijasbas 2-3 mm. longis; petalis laete 

roseis (in sicco coeruleis) ca. 1 em. longis ca. 5 mm. latis oblongo- 
obovatis rotundatis quam calyx 2-3-plo longioribus; tubo stamineo ca. 
6-7 mm. longo; stylo 2-2.5 mm. longo, lobis ca. 2 mm. longis stigma 

versus subdilatatis glabris; stigmatibus oblongo-capitellatis ; ovario 
dense stellato-tomentoso cylindrato-globoso; fructibus ig _ 
ARGENTINA: near Suncho, Prov. of Tucuman, Sept. 5, 1915, Pedro 
Jorgensen 1389 (typE, Gray Herb.).—Distributed as M. peruvianum 
(L.) Gray, and somewhat resembling that species. in its subsimple 
habit. The new species has, however, smaller stipules, a tomentose 

than stellate-setose pu ce, and conspicuous corymbose 
eneet than small Segara racemose flowers. Malvastrum Jor- 

a suggests M. capitata (Cav.) Griseb. in its floral structures, 
but that i isa btanched and densely tomentose shrubby perennial. 
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paullo ciliolato; staminibus 8; ovario glabro; stigmate inferiori tuber- 

culato horizontali; samara oblique obovata membranacea in lateribus 

medium versus dense albo-strigosa, ala undulata evidenti.—PERU: 

on sandy pampa at 3300 m. alt. on south slope of Chachani Mountain 

near Arequipa, March 1920, Mr. & Mrs. F. E. Hinkley 13 (tyP#, 

Gray Herb.).—Related to M. Weberbaueri Chodat, Engler Jahrb. 

xlii. 102 (1908), a species of central Peru, from which it differs in its 

more elongate narrower leaves, glabrate stigma, and differently 

shaped floral keel. 

Oenothera verrucosa, sp. nov., annua herbacea pilosa erecta simplex 

foliosa 5-25 em. alta; foliis 2.5-6 em. longis 5-9 mm. latis inconspicue 

undulatis vel denticulatis concoloribus marginem versus pubescenti- 

, infimis spathulato-oblanceolatis petiolatis, superioribus lance- 

olatis sessilibus basi rotundatis vel cordatis; floribus axillaribus; 

alabastro erecto ellipsoideo villoso ca. 1 cm. longo; hypanthio in- 

fundibuliformi usque ad ca. 3 mm. longo paullo longiori quam lato; 

sepalis in alabastro apice libris, anthesi separatim reflexis lineari- 

dorsaliter medium versus adfixis; stylo glabro ca. 3 mm. longo; 

stigmate 4-lobato lobis ligulatis 1-1 3 mm. longis; ovario viscido- 

villoso; capsulis 15 mm. longis 2-3 mm. crassis sparse villosis oblance- 

olato-fusiformibus obtusi-quadrangularibus, valvis verrucosis medi- 

aliter longitudinaliterque costatis; seminibus erectis uniseriatis ellip- 

soideis pallidis 1-1.4 mm. longis vix rugosis—PERU: ravines an 

rocky slopes at 3600 m. alt. on southern slope of Chachani Mountain 

near Arequipa, March 1920, Mr. & Mrs. F. E. Hinkley 17 (type, 

Gray Herb.).—Certainly a near relative of Oe. coquimbensis Gay, 

from which it differs in its narrower more elongate leaves, and short 
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hypanthium: From descriptions it seems to be also closely related 
to the Chilian Oe. bracteata Phil.,’but it differs from that in having 
a lower stature, more elongate leaves, smaller flowers, and a sparse 
villous pubescence. The new species is locally known a “ chochillo,” 
and is used for urinal troubles. 

Jarrilla, nom. nov.: Mocinna La Llave, Registro Trimestre i. 351 
(1832); not Mocinna Lag. Gen. et Sp. Pl. Nov. 31 (1816); nor Mozinna 
Ort. Nov. Pl. Deser. Decad. 104 (1798).—The generic name given by 
La Llave is not only later than the exactly homonymous one proposed 
by Lagasca, which is now referred to Calea, but is later‘also than the 

practically homonymous one published by Ortega. La Llave and 
Ortega both dedicated their names to Don José Mocifio, latinizing 

the latter’s name slightly differently. Ortega’s genus has been 
accepted as valid by some recent authors and has appeared in print, 
at least once, Benth. Pl. Hartw. 9 (1839), spelled “ Mocinna.” Ia 
therefore discarding the generic name given by La Llave, since it is 
essentially homonymous, being the same in origin and intent, and 

since its acceptance would lead to confusion. The generic name sub- 
stituted is formed from one of the vernacular names given by La Llave. 
The genus Jarrilla evidently belongs to the Caricaceae and its recog- 
nition adds a fourth well-marked genus to the family. It appears 

to be most closely related to Carica, but differs in having low herba- 
ceous stems, tuberous-thickened roots, and cornutely appendaged 
fruit. Ramirez, Anal. Inst. Med. Nac. Mexico i. 209-211 (1894) 

and Naturaleza ser. 2, ii. 449-450 (1894), has excellently shown the 
numerous characters of the genus by means of a tabular comparison. 

Jarrilla heterophylla (La Llave), comb. nov. Mocinna heterophylla 
La Llave, Registro Trimestre i. 351 (1832); Naturaleza ser. 1, vii. 
append. 70 (1887). (?) Carica nana Benth. Pl. Hartw. 288 (1848). 
M. heterophylla, var. Sesseana Ramirez, Anal. Inst. Med. Nac. Mexico 
i. 207, t. 14 (1894); Naturaleza ser. 2, ii. 447, t. 25-26 (1894). C. 

Brandg. Zoe iv. 401 (1894).—The type of this very variable 
species is said to have come from Guanajuato, Mexico. Its descrip- 
tion agrees well with the plates of Ramfrez’s variety Sesseana which 
presumably was based upon cultivated material from Guanajuato 
furnished by Dugés. The species as here accepted is quite variable 
as to foliage. The Jalisco plant figured as typical M. heterophylla by 
Ramirez has sagittate or definitely hastate leaves and may be distinct. 
I have seen a quite similar plant collected at La Palma, Jalisco, in 
1892 by M. E. Jones (no. 7331/a). The type of scien s species 
comes from the mountains of southern Lower Californi 
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Jacaratia costaricensis, sp. nov., dioica arborea pyramidalis; ramis 

brunneis aculeatis; aculeis acutis duris ca. 2 mm. altis conicis ‘vel 

lateraliter compressis; foliis herbaceis longe petiolatis digitatis 

ambitu rotundatis 10-15 cm. diametro; petiolis 10-16 cm. longis; 

foliolis 5-7 oblanceolatis integerrimis acuminatis, supra viridibus sub- 

‘tus densissime glaucis; foliolo centrali 6-11 cm. longo 2-3: em. lato 

cum petiolulo 2-3 mm. longo; inflorescentiis masculis axillaribus 

petiolo brevioribus 6-12 cm. longis laxe racemosi-paniculatis multi- 

floris, femineis axillaribus erectis longe pedunculatis unifloris; floribus 

masculis ca. 17 mm. longis extus glaucissimis, in alabastro tenuiter 

clavatis, lobis ca. 7 mm. longis linearibus subobtusis, tubis tenuiter 

cylindratis ca. 1.2 mm. crassis intus sparse villosis, staminibus extus 

strigosis valde inaequalibus, filamentis conspicue connatis, antheris 

similibus sine connectivo ligulato, processis erectis spiniformibus; 

floribus masculis ca. 2.7 em. longis glaucis, tubo ca. 2 mm. longo ca. 

6 mm. crasso.—Costa Rica: forest of Las Vueltas, Tucurrique, 650- 

700 m. alt., Dec. 1898, Adolfo Tonduz 12881 (rypE, Gray Herb.).— 

Jacaratia costaricensis is evidently a close relative of the Guianian, 

J. spinosa (Aubl.) DC., but differs from that species in its longer 

(5-9 mm. long) fruiting peduncles, and very strikingly bicolored 

foliage. The new species is quite unique in the genus on account 

of its excessively glaucous flowers and lower leaf-surfaces. The 

vernacular name given by Senior Tonduz is “ papayillo de venado.” 

Pileus mexicanus (A. DC.), comb. nov. Jacaratia mexicana A. DC. 

Prodr. xv. pt. 1, 420 (1864); Calq. Fl. Mex. t. 1163-1164 (1874). 

J. conica Kerber, Jahrb. Bot. Gart. Berlin ii. 282, t. 9 (1883). Carica 

heptaphylla Sesse & Moc. Pl. N. Hisp. 172 (1887); not Vellozo (1827). 

P. heptaphyllus Ramfrez Anal. Inst. Med. Nac. Mexico v. 28, t. 14 

(1901); Naturaleza ser. 2, ii. 707, t. 41-45 (1903).—In its alate or 

strongly costate fruit and in its quite anomalous habit this species 

differs strikingly from all other members of the Caricaceae, and appears 

to merit well the generic rank accorded it by Dr. Ramirez. There 

are, however, two names older than the particular one taken up by 

Ramirez; the above combination being the proper one. The species 

has been almost universally referred to Jacaratia, but in habit it is 

anomalous in that genus and in addition differs in having unarmed 

branches and non-connate stamens. The plant differs from Carica 

in its habit, divided leaves, costate or angled fruit, and oppositi- 

sepalous corolla-lobes. It differs from Jarrilla in its habit, 5-celled 

costate or alate non-cornute fruit, divided leaves, oppositisepalous 
frez corolla-lobes, and linear (not lingulate) glabrous stigmas. 
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reports the plant from the state of Morelos and Guerrero. Kerber 

collected it in Colima and mentions a collection from Campeche. I 

have seen a specimen (Millspaugh 96 in part, mixed with Jatropha 

Gaumeri Greenm.) from between Merida and Izamal, Yucatan. 

Caiophora (§ Bicallosae) Jorgensenii, sp. nov., volubilis; foliis 

oblongis vel late lanceolatis acutis pinnatisectis a pinnatilobatis 
2.5-5.5 em. longis 1-3 em. latis 3-6 mm. longe petiolatis, lobis acutis 

oppositis vel subalternis serratis; floribus axillaribus solitariis 5- 

meris; pedicellis florigeris tortuosis 10-15 mm. longis, fructiferis ca. 
25 mm. longis apicem versus cernuis; hypanthiis hirsutis graciliter 

cylindratis ad basin sensim attenuatis ca. 8 mm. longis ca. 2 mm 
crassis, lobis linearibus ca. 4 mm. longis ca. 0.5—0.7 mm. latis; petalis 
patentibus 8-10 mm. longis late navicularibus extus setosis; squamis 
pubescentibus 3-4 mm. longis ca. 22.5 mm. latis a latere visis semi- 
lunatis a dorso ovato-oblongis sub collo callos 2 valde incrassatos 
decurrentes transversos gerentibus apice valde bicalloso-incrassatis, 
nervis 3 ad 3 altitudinis squamae filum emittentibus, filis 3 filiform- 
ibus basin versus paullo dilatatis squamas paullo vel vix super- 

antibus; staminodiis 2 subulatis gibbere papillosis tortuosis 4-5 mm. 
longis quam squama sensim longioribus; filamentis numerosis; cap- 

sulis cylindro-claviformibus inferne in pedicellum attenuatis 2-2.5 
em. longis 4-5 mm. crassis nutantibus setosis conspicue spiraliterque 
contortis; seminibus 0.6-1 mm. longis ca. 0.6 mm. diametro pallide 
brunneis faveolato-reticulatis irregulariter alatis—ARGENTINA: El 
Candado, Dept. of Andalgal4é, Prov. Catamarca, Jan. 16, 1916, 
Pedro Jérgensen 1163 (rypr, Gray Herb.).—This species is evidently 
a close ally of C. stenocarpa Urb. & Gilg, and C. Arechavaletae Urb., 

and has a range geographically intermediate between these species. 
It differs from C. stenocarpa in its smaller solitary axillary flowers, 

elongate pedicels, and evidently contorted capsules. From C. Are- 
chavaletae it differs in its shorter petioles, smaller less deeply cut 
narrower leaves, solitary axillary flowers, and longer more slender 

capsules. In C. Jorgensenii the scales in the flower appear to be 
nearly intermediate between the conditions illustrated by Urban & 
Gilg, Monog. Loasac. t. 8, fig. 4 and 7 (1900), for its near relatives. 

The staminodia in the proposed species are subulate, tapering very 
gradually from the broadened base. About 1 mm. above the base, 
and slightly below the first bend, the staminodia are provided with 
a pair of spreading linear coarsely and densely villous appendages 

about 1 mm. long. Above the attachment of the appendages the 
pale staminodia is covered to the very tip with gibbous tuberculations. 
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The staminodia in C. Jorgensenii is hence quite different from those 

of C. stenocarpa and C. Arechavaletae as illustrated by Urban & Gilg, 

l. ec. fig. 6 and 8. 
Gilibertia amplifolia; sp. nov., arborea glaberrima; ramis cortice 

griseo spongioso tectis; foliis paucis ovatis vel oblongo-ovatis coriaceis 

undulatis vel sinuatis obtusis 15-18 cm. longis 9-11 cm. latis conspicue 

nervatis bicoloribus basi rotundatis vel abrupte cuneatis; petiolis 

6-7 cm. longis; inflorescentia terminali pyramidaliter paniculata, 

rachibus crassis ca. 3.5 em. longis, bracteis conspicuis latis persistenti- 

bus saepe ad 2-3 mm. longis; ramulis primariis patentibus 2.5-3.5 

cm. longis inarticulatis bracteatis; pedunculis 1-3 cm. longis saepe 

medium vel basin versus bracteolatis; capitulis 10-20-floris; pedicellis 

1.5-2.5 mm. longis; hypanthiis anguste obconicis; corollis 5-meris; 

alabastris subglobosis; petalis saepe ca. 2.5 mm. longis anguste tri- 

angularibus crassiusculis acutis quam stamina paullo brevioribus; 

ovario glabro; baccis ca. 5 mm. longis 4 mm. latis valde 5-costatis; 

stylis medium versus connatis apice valde recurvatis.—COLOMBIA: 

Santa Marta, alt. 1200 m., Feb. 1898-1901, H. H. Smith 1778 (TYP, 

Gray Herb.).—Related to G. arborea (L.) March., but differing in 

having short pedicels, paler broader leaves, and a more compound 

inflorescence with a thicker main axis. 

Gilibertia thiana, sp. nov., arbor glaberrima; foliis oblongis vel 

elliptico-oblanceolatis 2 dm. longis 4-7 cm. latis margine obscure 

crenatis et involutis, basi cuneatis vel rotundatis, apice valde acu- 

minatis, subtus pallidioribus valde nervatis; petiolis saepe 3-8 cm. 

longis; racemis terminalibus, rachibus
 2-6 em. longis gracilibus erectis, 

pedunculis gracilibus elongatis non articulatis ima basi et medium 

versus bracteas breves ovatas concavas acutas gerentibus; calycis late 

obconici lobis acutis; corolla sphaerica paullo depressa, petalis del- 

toideo-ellipticis acutis uninerviis crassiusculis purpureis ca. 1.5 mm. 

longis stamina paullo superantibus; stylis sub anthesi in conum 

rugosum diametro disci circiter aequantem connatis maturitate valde 

recurvatis; ovariis glabris; baccis globosis laevibus 5—6 mm. longis.— 

GuaTEMALA: Cubilquitz, Dept. Alta Verapaz, alt. 350 m., Aug. 1907, 

von Tiirckheim 11407 (TyPE, Gray Herb.); Aug. 1901, von Tiirckherm 

7382. Honpuras: San Pedro Sula, Dept. Santa Barbara, alt. 500 

m., Thieme 5253. Mexico: Misantla, Vera Cruz, Aug. 1912, Purpus 

5917; (?) Cerro del Boqueron, Chiapas, June 1914, Purpus 7368.— 

Related to the Antillean G. arborea (L.) March. under which name it 

has been distributed by Captain John Donnell Smith and treated in 

his key, Bot. Gaz. lv. 436 (1913), to the Central American species of 
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the genus. Gilibertia Smithiana, however, differs. from its West 

Indian relative in having smaller flowers in a more slender less pro- 
jected inflorescence, and in possessing less firm usually more elongate 
leaves. The only specimen of G. arborea in the Gray Herbarium from 

Central America is Fendler 131 from Panama. 
_- Gilibertia eurycarpa, sp. nov., arborea; ramis cortice griseo longi- 

tudinaliter sulcato tectis; foliis adic ieads saepe obtuse breviterque 
acuminatis integerrimis, subtus pallidioribus costa prominenti et 

nervis ascendentibus arcuatis ad basin inferioribus cum costa de- 
currentibus, foliis ramulorum juvenum 3-5-palmato-lobatis cum 
petiolis 2 dm. longis, eis ramulorum maturorum ovatis acutis vel 
obtusis 10-15 em. longis 5-11 em. latis basi cuneatis; umbellis 25-40- 

floris in racemum 2-5 em. longum axillarem digestis; pedunculo 
4-5 em. longo gracili medium versus bracteis brevibus ovatis concavis 

acutis instructo, apice in receptaculum hemisphaericum mediocre 
dilatato; floribus 5-meris, pedicellis filiformibus ca. 7 mm. longis 
bracteolis scariosis ferrugineis brevissimis basi stipatis; tubo calycis 
obconico, limbo anguste triangulari 1.52 mm. longo; corolla hemi- 
sphaerica paullo depressa; petalis ovatis vel triangulari-ovatis acutis 

- 2 mm. longis; staminis filamento flexuoso petalis longiore; stylis 
alle arcuato-reflexis basin versus connatis; bacca oblate globosa ca. 
5 mm. longa cum exocarpio corrugato; pedicellis 8-10 mm. longis.— 
Mexico: Tamasopo Canyon, San Luis Potosi, Pringle 3723 (TYPE, 
Gray Herb.); Gomez Farias, Tamaulipas, ca. 350 m. alt., Palmer 275, 
312.—The species is related to G. stenocarpa Donn. Sm. of Guatemala 
and Salvador, but differs in its globose fruit, shorter style, and more 
uniform leaves. It is also a close relative of G. insularis Rose of the 
ne Marias Islands, but differs from ‘the description of that species 

with longer pedicels and — 
pee in having eae fruit and strongly recurved styles. 

Gilibertia alaris (C .), comb. nov. Hedera hai C. & S Lin- 
naea ix. 605 (1835). 

Gilibertia darienensis (Seem.), comb. nov. Dendropanax dari 
enense Seem. Jour. Bot. i. 300 (1864 Bik 

ensis, sp. nov., aiales Bisdales 15-20 cm. alta 
stricte vel ascendenter ramosa iniffeaticulind (?) annua; ramis nu- 

merosis, inferne pallidis nudis, superne brunnescentibus vel viridibus 
gracilibus rigidusculis foliosis; foliis 1-2 em. longis integris: vel pal- 

matifidis vel varie pinnatifidis, lobis paucis linearibus 0.5—1 mm. latis 

5-18 mm. longis compressis vix dilatatis firmiusculis cuspidatis sparse 
aeniehes: floribus foliis Oppositis: solitariis ; pedicellis ascendentibus 
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1-3 (saepius 2-3) cm. longis glandulosis; calyce campanulato viscido- 

glanduloso 4-5 mm. alto ca. 2 mm. crasso, lobis triangulari-lanceolatis 
ca. 1.5 mm. longis; corolla glaberrima ca. 9 mm. longa hypocrateri- 

formi, tubo calycem paullo superanti albo, lobis ovalibus ca. 2.5 mm. 

longis purpurascentibus; staminibus infra medium tubo corollae 

adfixis; filamentis tubum corollae superantibus filiformibus 3.5 mm. 

longis; antheris orbicularibus 0.3-0.4 mm. diametro basi adfixis; 

stylo 2 mm. longo; stigmatibus lanceolatis ca. 1 mm. longis; loculis 

ovarii multiovulatis; capsula cylindrato-ovoidea 4-5 mm. longa sepalis 

paullo breviori polysperma; seminibus brunneis.oblongis sub aqua 

spirilliferis Peru: on a sandy pampa at 3300 m. alt. on the south 

slope of Chachani Mountain near Arequipa, March 1920, Mr. & Mrs. 

F. E. Hinkley 25 (vypr, Gray Herb.).—The above species belongs to 

the § Eugilia and is clearly a member of that small group of South 

American species centering around G. laciniata R. & P. In Brand’s 

monograph, Pflanzenr. iv. Fam. 250, 95 (1907), it keys out with 

G. laciniata. It differs from that, however, in its very slender glabrous 

habit, long filaments, solitary long-pedicellate flowers, and linear 

or simply cleft very slender elongate glabrous leaves. The stems of 

G. chachanensis are very slender, rather rigid, and towards the ground 

slightly fruticulose. The plant is absolutely glabrous but is sprinkled 

over with short-stipitate glands, and the upper parts are somewhat 

viscid. It bears the local name of “romerito del cerro.” 

_ Patima formicaria, sp. nov., fruticosa ca. 2.4 dm. alta; caulibus 

1-5 erectis simplicibus fistulosis tetragonis obtuse angulatis 8-12 mm. 

crassis in lateribus longitudinaliter sulcatis; foliis herbaceis obovato- 

ellipticis vel late oblongeque obovatis 30-49 cm. longis 12-17 cm. 

latis integerrimis apice cum acumine 15-25 mm. longo faleate acu- 

minatis basi cuneatis vel attenuatis subtus pallidis sparse puberulentis, 

nerviis 30-40 arcuate laxeque ascendentibus; petiolis 4-7 cm. longis 

lateraliter compressis angulatis; stipulis 4-5 mm. longis lineari-attenu- 

atis vel lanceolatis crassis; inflorescentia glabra axillari; axillis cum 1-3 

uni- vel quadri-floris 1 mm. longe pedunculatis umbellis ornatis; pedi- 

cellis 4-8 mm. longis; hypanthio glabro hemisphaerico ca. 2 mm. alto; 

ovario multiovulato multiloculari (?); calyce glabro integro1.5-2.5mm. 

alto cupuliformi; corolla 2.5—2.8 mm. longa firma citrea vel (in saltem 

sicco) rubiginosa extus glabra, tubo cylindrico ca. 1.5 mm. longo ca. 4 

mm. crasso intus glabro supra in fauces infundibuliformes 8-10 mm. 

longas usque ad 8-10 mm. crassas intus aureo-villosas ampliato, lobis 

deltoideis ascendentibus graciliter acuminatis in alabastro paullo 

lateraliter imbricatis ca. 3.5 mm. latis; staminibus glabris inclusis in 
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faucibus ad corollam affixis; filamentis ligulatis paullo attenuatis 2-2.2 

mm. longis; antheris lanceo-linearibus ca. 4 mm. longis basi emargin- 

atis apice acuminatis; stylo corolla breviori tereti glabro ca. 1.5 mm. 

longo, stigmatibus ligulatis ca. 2.7 mm. longis; bacca 6-7 mm. crassa 

5-8 mm. alta; seminibus subglobosis brunneis ca. 0.5 mm. diametro 

foveolatis British GuIANA: Tumatumari, Potaro River, lat. 5° 20’ 

N., June 1920, Hitchcock 17348 (rye, Gray Herb.); clayey hills at 

mouth of Merumé Creek, 5° 53’ N., 59° 52’ W., Dec. 1922, H. 0. 

Lang 330 and 339.—Evidently related to P. guianensis Aubl., PI. 

Guian. 196, t. 77 (1775) and Hoffm. in Mart. FI. Brasil. vi. pt. 6, 309 

(1889), but having taller tetragonal stems, larger long-acuminate 

leaves, larger flowers, and smaller apparently many-celled fruit. Ac- 

cording to Dr. W. M. Wheeler, to whom the Gray Herbarium is in- 

debted for excellent material of the species, the plant is myrmeco- 
philous, its fistulous stems being the habitation of at least five species 
of ants. 

GNAPHALIUM MICROCEPHALUM Nutt. Trans. Am. Philos. Soc. ser. 2, 

vii. 404 (1841). G. bicolor Bioletti, Erythea i. 16 (1893).—A photo- 

graph of the type of Nuttall’s Gnaphalium microcephalum has been 
recently received from the British Museum. A study of this photo- 
graph shows conclusively that the species has been universally mis- 
interpreted and that it clearly represents the species well known to 
Californian botanists as @. bicolor Bioletti. The species of Southern 
California which has been mistaken for the Nuttallian species is 
ence without a name and may be called:— 
Gnaphalium albidum, sp. nov., perenne 5-9 dm. altum; caulibus 

numerosis dense tomentosissimis laxe ramosis, foliis oblanceolatis vel 
spathulatis late adfixis saepe subdecurrentibus 3-5 cm. longis 5-10 
mm. latis acutis tomentosis supra paullo viridioribus: capitulis 5-6 
mm. altis ca. 4 mm. diametro in glomerulos lanugineos terminales 
congestis; tegulis ca. 18 albidis 3-seriatis, exterioribus ovatis acumi- 

natis, interioribus oblongis acutis; floribus perfectis 3.5 mm. longis 

5-6, imperfectis 35-40; pappi setis ca. 20 distinctis ca. 4 mm. 
longis barbatis; achaeniis glabris oblongis ca. 0.6 mm. longis.— 

‘ CaLiForNIA: in the chaparral, Granite, San Diego Co., 550 m. alt., 
July 11, 1916, Mary F. Spencer 69 (ryrE, Gray Herb.); grassy hillside, 

Laguna Mts., San Diego Co., Spencer 1034; border of stream, San 
Bernardino Mountains, Parish Bros. 579; Pasadena, Grant 518; 

Mission Canyon, Santa Barbara Co., Eastwood 124.—This species is 
confined to the coastal drainage of Southern California where it is 
most common in gravelly places on the alluvial fans along the base of 
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the mountains, and in open places in the chaparral belt in the foothills 

or at low altitudes in the mountains. It is probably most related to 

G. Wrightii Gray, a species of northern Mexico and New Mexico, 

which has smaller heads, more acute tegules, more slender stems, and 

a much less dense tomentum on its stems and foliage. 

GNAPHALIUM BENEOLENS Davidson, Bull. So. Calif. Acad. Sei. xvii. 

17 (1918).—Lower Ca.irornia: San Vicente, Orcutt 1241. CaLi- 

FORNIA: Saratoga, San Diego Co., Spencer 166; Palomar, Spencer 1043; 

Crescenta, Burlew 3275 (isotype); Converse Basin, Fresno Co., 

Dudley 3397; Yosemite, 1877, Hooker & Gray; Del Monte, Elmer 4038; 

Black Mt., Santa Clara Co., Baker 1542; Mt. Tamalpais, Kastwood 

1501; near Forest Ranch, Butte Co., Heller 12659. NEVADA: Bowers, 

Heller 10659; near Carson City, Anderson 19.—This species seems 

properly to include almost all that material from middle and northern 

California, and most of that from Southern California, which in the 

past has gone as G. microcephalum. It differs from G. albidum in its 

narrow linear elongate leaves and larger usually stramineous heads. 

In Southern California where G. albidum and G. beneolens both occur, 

the latter appears to flower later, to be more common, and to reach 

its optimum development at lower altitudes growing in the broad 

_ warm valleys and low foothills. The two species have very different 

habits, at least in Southern California. Gnaphalium albidum branches 

more, particularly towards the base, and has somewhat decumbent 

stems, and consequently has a decidedly loose habit. On the other 

hand G. beneolens is stiffly erect, with little branching towards the 

base, and forms close trim clumps. The difference in foliage between 

the species, while occasionally obscure in very mature specimens, is 

remarkably accentuated on the vigorous young flowerless shoots. 

GNAPHALIUM THERMALE E. Nels. Bot. Gaz. xxx. 121 (1901).— 

Wyoming: on the formations, Norris Geyser Basin, Yellowstone 

Park, Nelson 6139 (IsoryPE). IpaHo: Lake View, Kootenai Co., 

Sandberg, MacDougal & Heller 872; Trinity, Elmore Co., Macbride 529. 

British Conumsta: vicinity of Nanaimo, Vancouver Isl., Macoun 

430. Wasuincton: New Port, Kreager 454; Peshastin, Sandberg & 

Leiberg 830; Friday Harbor, San Juan Islands, Zeller 1213. OREGON: 

Kamela, Peck 4672; Detroit, Nelson 1912. CaLiForNia: near Deetz 

Station, Siskiyou Co., Heller 11702; Truckee, Heller 7092; Bear Valley, 

San Bernardino Mts., Abrams 2888.—Although grossly inappropriate, 

the above name seems the only one correctly applicable to the plant 

of northwestern United States now current as G. microcephalum. 

The plant in question is a well marked one and ranges from western 
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Wyoming to Oregon and southern British Columbia and thence south- 
ward along the Sierra Nevadas to Southern California. It appears 
to be most related to G. Wrightii of Mexico and New Mexico, but dif- 
fers in its very different distribution, smaller heads, and sharply 

acute usually stramineous tegules. Gnaphalium thermale is readily 
distinguished from G. beneolens by its very conspicuously smaller 
heads and northern range. In California where the two latter species 
both occur, G. thermale grows on the mountains in the pine belt at 
altitudes much higher than G. beneolens. 

Gnaphalium texanum, sp. nov., perenne 3-4 dm. altum; caulibus 

compluribus laxe ramosis dense tomentosis foliis numerosis oblance- 

olatis vel oblanceo-linearibus 3-7 mm. latis 1.5-4 cm. longis acutis 

late affixis, subtus tomentosis, supra sparse decidueque tomentosis; 
capitulis 4-5 mm. altis 2-2.5 mm. diametro in glomerulos lanu- 
ginosos donnietition congestis; tcgulis 18-20 albidis 3-seriatis interior- 
ibus oblongis acutis, exterioribus ovatis acuminatis tomentosis; 

floribus perfectis 2.5 mm. longis 8-10, imperfectis ca. 40; pappi setis 

ea. 18 distinctis ca. 3 mm. longis subnudis; achaeniis glabris oblongis 
ca. 0.5 mm. longis——Trxas: mouth of Tarlinga Creek, Brewster 

County, Sept. 1883, V. Havard 26 (rypr, Gray Herb.); rocky soil, 
lower slopes, Davis Mts., Aug. 20, 1915, without collector —Although 

passing as G. Wrightit Gray, this species seems unquestionably dis- 
tinct, differing in its stiff habit and branching, narrow leaves, and 
particularly in having its small heads crowded into tight capitate 

clusters terminating short leafy branches. The new species appears 
to replace G. Wrightii in Texas. 
Gnaphalium viridulum, sp. nov., bienne 2-4 dm. altum; caulibus 

compluribus erectis simplicibus vel rariter laxe ramosis tomentosis; 

foliis oblanceolatis superioribus gradatim reductis late affixis 2-6 cm 
longis 4-10 mm. latis, apice acutis cuspidatis, subtus dense tomen- 
tosis, supra paullo viridioribus; inflorescentia dense corymbosa; 

capitulis 4-5 mm. altis 2-3 mm. diametro in glomerulos densos con- 
gestis; tegulis ca. 18 albidis basem versus viridulis 3-seriatis exterior- 
ibus ovatis acutis sparsissime laxeque tomentosis, interioribus oblongis 
acuminatis; floribus perfectis 5-6 ca. 3.5 mm. longis, imperfectis 

30-35; pappi setis ca. 15 distinctis solitariter deciduis ca. 4 mm. 
longis antrorse hispidulis; achaeniis glabris oblongis 0.6 mm. longis.— 
New Mexico: Bear Mts. near Silver City, 2400 m. alt., Sept. 19, 1903, 
O. B. Metcalfe 742 (rypn, Gray Herb.). Arizona: Gooseneck, 
P ai Chiricahua Mts., 1950 m. alt., Blumer 2207; Tucson, 1907, 
favs —This species has sssliis confused nails G. Wrightii although dif- 
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fering in its lower stature, smaller cylindrical greenish heads, and less 

sharply acute partly green tegules. The plant has a characteristic 

habit. It appears to range more to the westward than does G. 

Wrightii and perhaps replaces it in Arizona. 

GNAPHALIUM UsTuLATUM Nutt. Trans. Am. Philos. Soc. ser. 2, 

vii. 404 (1841).—It has been the current practice to apply the name 

G. purpureum L. to an indigenous plant which ranges along the 

Pacific Coast from British Columbia to Southern California and 

seemingly reappears in Arizona and northern Mexico. Comparison 

of this plant with the true G. purpureum of eastern United States 

shows the former to be uniformly coarser, to have a much looser 

tomentum, and a broader dense stout somewhat leafy spike of com- 

monly brown heads. The plants from the two coasts are readily 

recognized and may be quickly separated merely on their difference 

of gross habit and aspect. A study of the photograph of Nuttall’s 

type of G. ustulatum, recently received from the British Museum, 

shows that both of the specimens cited by Nuttall clearly belong to 

the Pacific Coast plant and hence that his name is properly applicable 

to the “G. purpureum” of Californian authors. Although Nuttall 

cites one specimen as collected “On the plains of the Platte, towards 

the Rocky Mountains” the species is not known there, and it seems 

almost certain that the locality is the result of mislabeling. In 

Southern California G. ustulatum is not known south of Santa Barbara 

and Santa Rosa Island. The specimens from San Diego and Clare- 

mont cited by Hall, Univ. Calif. Pub. Bot. i. 111 (1907), represent 

the amphigean weed, G. spathulatum Lam., a plant readily recognized 

by its distinctly annual weedy habit, floccose greenish foliage, and 

yellowish or greenish heads embedded in tomentum. 

3. A. NEGLECTED Paper BY JEAN Louis BERLANDIER. 

It was recently discovered that the library of the Gray Herbarium 

contained copies of a sixteen page brochure, apparently written by 

J. L. Berlandier, which seems to have escaped the notice of recent 

authors. The title-page of the paper reads: Memorias | de la | 

Comision | de | limites | a | las ordenes del | General Manual de 

Mier y Teran. The first numbered page bears at its head: Memorias 

de la Comision | de limites. | Historia Natural | Botanica. | por | El 

- General Teran y L. Berlandier. The preface is dated thus: Mata- 

moros de las Tamaulipas Junio 20 de 1832. The commission referred 

to is evidently that which, according to Bancroft, Hist. Mex. v. 154 

(1885), was appointed “in 1827, with General Manual Mier y Teran 
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as its chief, to ascertain the boundary between the Mexican and 

American republics under the treaty of 1819.’ According to Alcocer, 

Naturaleza ser. 2, iii. 556-557 (1901), the commission operated as late 

as 1830 or 1831. Since the date to the preface of the botanical report 

is over a year after the disbanding of the commission, it seems probable 

that the time mentioned is within a year, if not a month, of the exact 

date of publication, since the paper is a small one and especially since 

certain crudities in printing suggest that it was printed (in all proba- 
bility very promptly) on some frontier press such as would have been 

found at that period in Matamores. The brochure is hence taken as 

having been published in 1832. 
_ In substance the paper consists of dual Latin and Spanish descrip- 
tions of eleven newly proposed species and four new genera. e 
descriptions are carefully prepared and are evidently the work of 
Berlandier. The identification of the proposed genera and species, 
which appear to have been completely neglected and which are not 
listed in the Kew Index, has been greatly facilitated by the specimens 
from the Berlandier herbarium now preserved in the Gray Herbarium. 
These in a number of cases are labeled in Berlandier’s handwriting 
with the names published in the brochure. Further help has been 
derived from the volume of Berlandier’s unpublished plates, now 
preserved in the library of the Gray Herbarium. In the present paper 

these plates are cited: Berl. Icon. Ined. It seems probable that the 

brochures and the Berlandier manuscripts all came to the Gray 

Herbarium through the gift of Dr. Short under the conditions men- 
tioned by Gray, Am. Jour. Sci. ser. 2, xxxv. 16 (1863). 

Rivina vernalis Teran & Berl. Mem. Comision Limites 1 (1832); 
Berl. Icon. Ined. no. 1, pt. 1, t. 3, fig. 3.—“ Crescit in locis sterilibus 

siccis humidisve, prope Matamoros de las Tamaulipas.” = R. HUMILIS 
L. Sp. Pl. 121 (1753). 

Cactus bicolor Teran & Berl. Mem. Comision Limites 1 (1832); 

Berl. Icon. Ined. no. 1, pt. 2, t. 4; no. 6, t. 4.—“ Crescit in locis sicci 

sterilibusque prope Matamoros de las Tamaulipas.” = Hamato- 
cactus (Teran & Berl.), comb. nov. Echinocactus setispinus 
Engelm. Bost. Jour. Nat. Hist. v. 246 (1845).—Britton & Rose, 

Cactaceae ili. 105 (1922), say that E. setispinus 
is “ very different from 

Cactus bicolor Berlandier.” Berlandier’s description, however, agrees 
ry: closely with their description of Engelmann’s species, while 
pencilings on Berlandier’s plates, which certainly represent the species 

as illustrated by Britton & Rose, show that Engelmann also con- 
es ynony fter the publication of the latter. 
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CacTUS CHLORANTHUS Teran & Berl. Mem. Comision Limites 3 
(1832); Berl. Icon. Ined. no. 1, pt. 2, t. 3.—“ Crescit in locis sterilibus 
siccisve prope Matamoros de Tamaulipas.” This species is a Mam- 
millaria apparently belonging to the genus Escobaria of Britton & 
Rose, Cactaceae iv. 53 (1923). 

CACTUS TAMAULIPENSIS Teran & Berl. Mem. Comision Limites 3 
(1832).—* Crescit in locis sterilibus inter ripam fluvii dicti Rio Bravo 
del Norte et locum dictum arroyo colorado prope Matamoros de las 
Tamaulipas.” Unrecognized. 

Terania frutescens Berl. in Teran & Berl. Mem. Comision Limites 4 
(1832); Berl. Icon. Ined. no. 6, t. 2.—‘“ Habitat in regionibus septen- 
trionalibus et orientalibus Reipublicae Mexicanae; prope San An- 
tonio de Bejar in Texas, circa Monterrey in Nuevo Leon, prope 
Matamoros et Victoria in Tamaulipas.” Berlandier’s genus, Terania, 

is evidently a late synonym of Leucophyllum, but his species is some 
years older than L. teranum Benth. in DC. Prodr. x. 344 (1846). 
The correct name forthe plant is, therefore, Leucophyllum frutescens 

(Berl.), comb. nov. 

Gaza anacua Teran & Berl. Mem. Comision Limites 5 (1832); 
Berl. Icon. Ined. no. 4, t. 9.—‘ Habitat in locis siecis humidive; in 

Texas prope la Bahia del Espiritu Santo; in Tamaulipas prope 
Matamoros ubi vulgo adpellatur Anacua.” The genus Gaza, de- 
scribed at the above citation, is a synonym of Fhretia. The species, 
G. anacua, however, is an older name for the plant current as £. el- 

liptica DC. Prodr. ix. 503 (1845), which therefore should be called 
¥ Ehretia anacua (Teran & Berl.), comb. nov. 

Chrysodendron tinctoria Teran & Berl. Mem. Comision Limites 7 
(1832).—“ Habitat in locis umbrosis montium dictorum Sierra de 
Tamaulipas del norte, prope San Carlos et San Nicolas, et forsan in 
omnibus montibus del Nuevo Leon prope Monterrey. Vulgo Palo 

amarillo.” The generic name Chrysodendron was proposed at the 
above reference. It is a synonym of Mahonia. As the specific 
name is much older than the synonymous Berberis chochoco Schl 
Bot. Zeitg. xii. 652 (1854), the plant should properly be called Mahonia 

(Teran & Berl.), comb. nov. Three varieties of C. tinctoria 
were published, namely oblongifolia, latifolia, and longifolia. Au- 
thentic material in the Gray Herbarium, however, shows them to be 

trivial leaf-forms. 

JATROPHA CATHARTICA Teran & Berl. Mem. Comision Limites 9 

(1832).—“ Crescit in locis sterilibus fere totius Tamaulipae, praecipue 



90 JOHNSTON 

ad margines fluvii dicti Rio de las Nuecas et prope Matamoros urbem.” 

= Jatropha Berlandieri Torr. Bot. Mex. Bound. 198 (1858). 
Mimosa pseudo-Echinus Teran & Berl. Mem. Comision Limites 11 

(1832); Berl. Icon. Ined. no. 1, pt. 2, t. 7—“ Habitat in sylvis pro- 

vinciarum internarum Orientalium prope San Luis Potosi ad ripam 
fluminis dicti Rio Grande usque ad Texas. Habitus Echini mollis.” 

= Prosopis JULIFLORA (Sw.) DC. Prodr. ii. 447 (1825). It is evident 
that the specific name was meant to be “ pseudo-Schinus”’ and it is so 

spelled on herbarium specimens. In the brochure and in the un- 
published plates, however, it is spelled as given above. Standley, 

Contr. U. S. Nat. Herb. xxiii. 353 (1922), has commented on the 

sielline of the specific name. 
Calia erythrosperma Teran & Berl. Mem.. Comision Limites 13 

(1832).—“ Habitat in Texas, prope S. Antonio de Bejar urbem, in 

Tamaulipas inter Palmillas et Jaumave locis ruderatis.”’ Calia was 

described as a new genus. It is, however, much later than the 
homonymous and universally recognized genus of the Compositae. 
The species is clearly a synonym of SOPHORA SECUNDIFLORA (Ortega) 
Lag. in DC. Cat. Hort. Monspl. 148 (1813). 

Lantana rubra Berl. in Teran & Berl. Mem. Comision Limites 15 
(1832); Berl. Icon. Ined. no. 1, pt. 1, t. 5, fig. 1—‘“ Habitat in Ta- 

maulipas circa Matamoros urbem, in Tejas ad ripam maris, in loco 

dicto Bahia de Matagorda et prope San Antonio de Bejar urbem.” 
This is a synonym of either L. Camara L. or L. horrrpa HBK. 

4. On THE Va.Lipiry oF Mo.ina’s SCIENTIFIC NAMES. 

In the most recent addition to his list of critical papers on the flora 

of the Argentine, Professor Lucien Hauman, Physis vii. 67-76 (1923), 
has reviewed and discussed the validity of the plant-names proposed 

by Molina in thefirst (1782) edition of the “Saggio sulla storia naturale 
del Chili.” It is surprising that Professor Hauman, admitting the 
priority of many of Molina’s names, has refused to accept the neces- 
ane name-changes, considering the names published in the Saggio 
o be “nomina nuda” because they are more frequently identifiable 
a items of folk-lore or by philological or pharmaceutical details 
mentioned by Molina, than by the formal latin diagnoses. It must 

be admitted that Molina’s botanical descriptions are very brief and 
are frequently inaccurate. The descriptions, however, are always 

accompanied by a discussion in the text of the Saggio relative to the 
habit and to the native names and uses of the plant treated. Such 
discussion, supplementing the poorly prepared technical matter, 
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commonly serves to identify the species positively. In the brevity 
of his descriptions Molina was not at all exceptional in his age, and 

his names are about as readily identified from their diagnoses as are 

the species described by Linneus in the “Systema Naturae.” If we 

are to accept the principle upon which Professor Hauman rejects 

Molina’s names, treating all species as nomina nuda: which are uni- 

dentifiable from their original description alone, and refusing to admit 

any a posteriori evidence as to the identity of such species, then 

botanical nomenclature is destined to a highly undesirable and caty- 

clismic reorganization, since most of the early species, and even a 

goodly proportion of the recent ones, are more readily, if not ex- 

clusively, identifiable from some locality, use, or local-namementioned, 

or from a study of the original material, than they are from the whole 

of the formal portion of the description. Consistency, therefore, 

demands that we accept Molina’s names when they are satisfactorily 

identified, as most of them have been through the efforts of Philippi, 

Anal. Univ. Chile xxii. 699-741 (1863). It is also to be noted that 

most of Molina’s names were considered sufficiently well identified 

to be cited in the synonymy of Reiche’s Flora de Chile. When the 

identity of such names has been determined with accuracy sufficient 

to warrant citing them, unquestioned, in synonymy, it would seem 

‘that we are logically obliged, if our acceptance of priority be more 

than a pretense, to take them up if they fulfill in other respects the 

necessary nomenclatorial requirements. Although Molina’s names 

were disregarded in the past, their neglect was not from their inade- 

quate definition, but because the earlier workers on the flora of 

southern South America followed, more or less closely, the principle 

finally formulated as the “ Kew Rule” which calls for the acceptance, 

not of the oldest specific name, but of the first specific name under 

the accepted generic name. While it is regrettable that well known 

specific names should be displaced by the neglected ones of Molina, 

there seems no other course for those who find their guide in the 

modern International Rules of Nomenclature formulated at Vienna, 

which call for the acceptance of the oldest specific name irrespective 

of the genus under which it was described. With the exception of the 

few changes made at this time, most nomenclatorial adjustments oc- 

casioned by the priority of Molina’s names, have been made by pre- 

vious writers. 
Fitzroya cupressoides (Molina), comb. nov. Pinus cupressoides 

Molina,* Sagg. Chile 168 (1782). Lzbocedrus cupressoides Kuntze, 

Rev. Gen. iii. 375 (1893). F. patagonica Hook. f. ex Lindl. Jour. 

Hort. Soe. vi. 264 (1851). 
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v Frankenia salina (Molina), comb. nov. Ocymum salinwm Molina, 

Sagg. Chile 239 (1782). F. Berteroana Gay, Fl. Chile i. 247 (1845). 
Gomortega keule (Molina), comb. nov. Lucuma keule Molina, 

Sagg. Chile 187 (1782). G. nitida R. & P. Syst. Fl. Peruv. i. 108 
(1798). 

Larrea balsamica (Molina),comb. nov. Mimosa balsamica Molina, 
Sagg. Chile 165 (1782). L. nitida Cav. Anal. Hist. Nat. Madrid ii. 
120 (1800). . 

Myrceugenia luma (Molina), comb. nov. Myrtus Juma Molina, 
Sagg. Chile 173 (1782). Myrceugenia apiculata (DC.) Niedz. in E. & 
P. Nat. Pflanzenf. iii. Abt. 7, 74 (1893). 

Nierembergia minima (Molina), comb. nov. Nicotiana minima 
Molina, Sagg. Chile 153 (1782). Nierembergia repens R. & P. FI 
Peruv. ii. 13, t. 123 (1799). 

Statice guaicuru (Molina), comb.nov. Plegorhiza guaicuru Molina, 
oo 164 (1782). S. chilensis Phil. Anal. Univ. Chile xx. 58 
1861). 

172 (1782). P. juliflora (Sw.) DC. Prodr. ii. 447 (1825).—As the 
above combination was made in an obscure place it is repeated here 
to call attention to the fact that it is the proper name for the widely 
distributed, variable, and much named species known as “ mesquite” 
in Mexico and southwestern United States, and generally current 
as Prosopis juliflora. The combination is not given in the Kew 
Index, nor is ARISTOTELIA CHILENSIS (Molina) Stuntz, |. c. [= 
Cornus chilensis Molina], nor ViLLARESIA CHILENSIS (Molina) 
Stuntz, l. c. xxxii. 39 (1914) [= Citrus chilensis Molina]. 







[Reprinted from Ruopora, Vol, 26, No. 304, April, 1924.] 

CONTRIBUTIONS FROM THE GRAY HERBARIUM OF 

HARVARD UNIVERSITY 

New Series.—No. LXXI 

NOTES ON NORTH AMERICAN SCUTELLARIAS 

By C. WILt1AM PENLAND 

Date of issue in Ruopora, 2 June, 1924. 





CONTRIBUTIONS FROM THE GRAY HERBARIUM OF HARVARD 

UNIVERSITY. 

New Sertes.—No. LXXI. 

NOTES ON NORTH AMERICAN SCUTELLARIAS. 

C. Witu1AM PENLAND. 

(Plates 140, 141.) 

Dr. Asa Gray (Proc. Am. Acad. viii. 370), after remarking as 

to the placing of the genus Scutellaria in a subtribe, goes on to state 

that “The winged nutlets of Perilomia, however, are curiously imitated 

in one or two species of Scutellaria, only obscurely so in S. parvula, 

as has been noted by Dr. Torrey, . . - but strikingly in S. ner- 

vosa, Pursh, and in a Japanese species not otherwise very similar 

_ . . 2? he presence of this membranaceous wing, together 

with a reputed difference in shape of the corolla, is used as a basis 

of separation of the above-mentioned genus Perilomia from Scutellaria 

by Humboldt, Bonpland & Kunth (Nov. Gen. & Sp. Amer. ii. 326). 

Prof. Fernald (RHoporA, xxiii. 85), after examining sheets of the Old 

World S. galericulata and of the North American form, which for 

many years had passed as S. galericulata, came to the conclusion that 

the Old World plant is really not found as such on this side of the 

Atlantic, but that it has a closely related representative here. This 

was demonstrated chiefly by nutlet-characters, the exact significance 

of which will be clarified in the sequel. 

These facts have combined to indicate that perhaps a critical 

inspection of the group in question, from the standpoint of the fruit, 

might serve to throw light on, if not to clear up, some well known 

taxonomic difficulties existing here. From an examination of over 
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two thousand sheets of herbarium material, it was found that the 

‘nutlet-characters indicated in a striking way the relationships of 

species and sections within the genus. 
At this point it will be convenient to establish the generic and 

tribal relations of Scutellaria. In 1832-36, Bentham (Labiatarum 

Genera et Species) put Scutellaria and Perilomia—a South American 

genus—into a single tribe, but later, in 1848 (De Candolle’s Prodro- 

mus), he added Brunella and Cleonia to these two and threw them 

into a sub-tribe Scutellaricae of the tribe Stachydeae. Briquet, in his 

treatment of the genus in Engler & Prantl’s Die Natiirlichen Pflanzen- 

familien, assigns Scutellaria and Salazaria Torrey to the tribe Scutel- 

larioideae, placing Perilomia in a separate tribe, Stachyoideae. It is 

noteworthy that in his grouping of the Perilomia entities he includes 

certain forms which other authors have put with Scutellaria, e. g., S. 
Mociniana Benth., and which apparently do not differ from that 

genus except by the alleged upright position of the seed. This special 

portion of the genus even has the scutellum on the calyx,—a character 
lacking in other sections. Undoubtedly the position of the seed is 

important in the classification, but its infallibility is questionable 
when it separates such apparently closely related forms. It is to 
be regretted that more material of these forms is not at hand. It is 
thought that the presence of the scutellum might serve as a more 
reliable generic character. 

Seutellaria then, is characterized by its bilabiate calyx, with lips 
entire and closed in fruit. From the upper lip is a projection known 
as the scutellum. Its co-genus Salazaria is set off on account of its 

calyx which becomes swollen in fruit. 
As somewhat detailed accounts of the genus, we have the earlier 

work of Arthur Hamilton, “Monographie du Genre Scutellaire,’’ 
Bulletin Seringe, 1832, and Bentham’s treatise in the work above 

mentioned. Both these earlier writers have seen fit to make a number 
of sections, separated according to the nature of the inflorescence. 

Bentham confessing on his part the inadequacy of these characters. 

Hamilton makes but three sections and includes in them fifty-two 
species, fourteen of which are assigned to North America. Bentham 
makes five sections into which sixty-three species are placed, fifteen 

of which are North American. Inasmuch as in the present investi- 
gation the fruit has been specially studied, and since the Old World 
specimens available were too infrequently fruiting for accurate 
observation and too scarce for authoritative judgment, it was thought 
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best to confine attention to North American material, exclusive of 

Mexico. 
Interestingly enough, the sections earlier ‘ientak’ in classification 

are, with a few exceptions, confirmed by the reproductive characters. 
Briquet, following the work of Gray, was evidently the first to expand 
on the more conservative, and therefore more reliable reproductive 
characters, to indicate taxonomically the natural relationships. 
The presence or absence of a membranaceous wing does not establish 

Am 1. Showing relation of species of Scutellaria. (Forms with 

winged nutlets are in the circ 

generic differences, as indicated by Bentham, for at least three well 

defined American species of the genus have this wing. It is also well 

to remark here that the two sheets referred to Perilomia (P. ocymoides) 

which are found in the Gray Herbarium do not have the wing 

achenia attributed to the genus. Apparently, therefore, we have 

double evidence as justification for the omed of this character as 

a generic distinction. However, the ngl 

within the genus Scutellaria and might afford a basis for the first 

division into component parts in an artificial key. 

It is believed that even this nutlet-character is artificial, since it 

apparently has been secondarily acquired, appearing as it does in 

several different groups. It seems beyond a doubt, that Scutellaria 

nart 
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lateriflora and S. epilobiifolia are nearest the ancestral branch of the 

phylogenetic tree (diagram 1). Both are very wide-spread in distri- 

bution. According to the diagram, as I have conceived the situation, 

they represent the first forks of the tree, and both have given rise 

to groups showing the character in question. Further, in a hasty 

review of nutlet-characters of the other genera of the Labvatae, it 

appears that the character referred to is absent. This is another 

justification for believing it is of more recent development. 

The first division was taken up by Gray, later adopted by Briquet 

and is now in use by authors of the larger manuals in this country. 

Briquet introduced names for these divisions or sections. The section 

Scutellariopsis should be extended to include at least two more North 

American species. Hitherto Scutellaria nervosa has been classed as 

our sole representative of this group. Yet it is difficult to understand 

why S. parvula, the achene of which has a conspicuous band, amazing 

in its constancy, should be left out. Here too we should place the 

S. angustifolia group, one species of which has nutlets with wings 

rivaling even those of S. nervosa. 

The present status of the work and the limited area covered do not 

justify the grouping of the species of the genus into sections. It is 

‘hoped that later a survey of the world representatives may be made, 

at which time such sectional characters may be properly adjudged. 

It is hoped also, that a study of the immediately related genera may 

be taken up, following the more critical reproductive characters. 

The arrangement of species given below follows a more or less 

natural system. As arranged, numbers 1, 2 and 3; 4 and 5; 6, (Pa F 

9, 10 and 11; 12, 13, and 14; and 15, 16, 17, 18, 19, 20 and 21, form 

fairly well defined groups. It will be seen that they do not agree 

with treatments given by other students of the group. The fact 

that militates against this kind of grouping, of course, is that it 

indicates an impossible linear evolution. True relationships are 

better shown in the tree (diagram 1). 
There remains to say a word or two upon the acceptance of nutlet- 

. characters as a basis for the separation of sections. This can best 

be brought out by means of an example: Perhaps one of the best- 

marked groups of species, the interrelations of which are shown by 

nutlet-characters, is the series consisting of S. lateriflora, S. galert- 

culata and S. epilobiifolia. All three have canary-yellow achenes 

which are not duplicated elsewhere in the genus. Of these three S. 

galericulata (I am using this Old World species for purposes of illustra- 
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tion) comes between the others, both from a superficial standpoint 

and from the characters of the nutlets. S. lateriflora has small papillae 

or wart-like protuberances on the surface of the achene, while 

epilobiifolia has the surface of the achene merely scabridulous. 

The European S. galericulata has nutlets closely resembling those of 

S. lateriflora, while the vegetative characters are very similar to those 

of S. epilobiifolia. The corolla of the latter exceeds by about 1 cm. 

that of S. galericulata, which attains a length of no more than 1.5 em. 

From this comparative examination, based on ductive characters, 

it would seem anything but following the natural system to break off 

S. lateriflora and put it into a separate section as both Bentham and 

Briquet have done. 
I desire to record my thanks to Prof. M. L. Fernald, who has 

supervised this work and given invaluable advice; to Dr. B. L, Robin- 

son, Dr. J. M. Greenman, and Mr. Bayard Long, for the loan of 

herbarium material of their respective institutions; to Miss Mary 

A. Day and other members of the Gray Herbarium staff for help 

rendered along various lines during the execution of the work. 

.The key, based upon nutlet-characters, is artificial, since, as already 

explained, species which seem to have come through different lines 

of descent are thrown together. In the citation of specimens all 

which are not in the Gray Herbarium are indicated by initials in 

parentheses: N, Herbarium of New England Botanical Club; M, 

Missouri Botanical Garden; P, Academy of Natural Sciences of Phila- 

delphia. 

AwnatLytTic Key BASED ON NutTLet-CHARACTERS.! 

A. Nutlets banded or winged, or conspicuously compressed 

orso-ventrally B. : 

B. Nutlets conspicuously winged Cc. 

C. Nutlets not over 1 mm. in diameter; wing more or less 

median D. : : 

D. Nutlets with muriculate papillae; wing relatively wide 7. S.nervosa. 

D. Nutlets with bluntish papillae; wing relatively narrow 6. S. parvula. 

basal, giving the nutlet a flattened appearance E. 

E. Nutlets with relatively narrow, unexpanded and non- ease 

membranaceous wings.........-----+-: ey aes . S. angustifolia. 

. Nutlets with very wide, membranaceous wings. 9. S. antirrhinoides. 

B. Nutlets mostly merely compressed, never with conspicu- — 

ous wings I. 5 : : 

I. Nutlets dull yellow or grayish, with somewhat conical 

RES NSE NO eR ae ye a 

1 In the absence of mature nutlets some species have to be omitted from this key. 

Though in the succeeding descriptions they are placed in what appears to be their 

natural sequence, 
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L see dull black, with somewhat tuberculate, flattish 

eS Rae SS eee 10. *S. Brittonii. 

A, Nutlets not winged except rarely and in immature condition 

ds Nutlets merely rugose or one granulate-papillate K. 
utlets canary yelloy 
Nutlets merely oa. i. é., With inconspicuous 

1. S. epilobiifolia. 
3. 8 L. Nutlets with minute, wart-like —— ree S. a ‘i 

K. Nutlets black or brown, finely granulate-papillate....12. S. 

J. Nutlets ion conspicuous papillae M. 
M. Nutlets yellowish or orange................-.... 4. S. Bolanderi. 

M. Natiets brown or 
ith conical, more or less sharp-pointed 

0,  hhitdets with very slender elongate papillae... .21. S. saxatilis. 

O. Nutlets “uae ae papillae short, broad at bas se, 
abr ited wo Pelee Soe harap ae aamtlaarer wear 20. S. versicolor. 

s. neeteator frequently has the nutlets orange. 
N. Nutlets with tuberous, flattened, obtuse genera 

Nutlets strikingly rosulate in oa ace "16. S. inte grifolia. 

P. Nutlets not conspic uously rosu 
Q. Nutlets with thin, laminate 08s ig oe ea 13. S. Drummondit. 

«). oe with thick papillae 
ee un ith saearclanly. disposed ' none 

ee ae as ht ad's ke oa 8 . S. tuberosa. 
R. Nutlets ‘with a ee Ppt ria 5. 

S. bee about 2mm. in diameter.......... 19. S. serrata. 
8. -1.5 mm. any acne, ete ar Me 15. S. pilosa. 

J. Nutlets with pod truncate papillae T. 
Be a NO ae i PGs Sate <b So eee 14. S. cardiophylla. 
T. Nutlets brownish U. 

U. phair’ on a a flat on top, frequently with 
ak Lib ee pk wt Pasa ces os « 18. Bes aE 

u, Nutlets with ‘papillae rounded on top, smooth....17. S. Bushit 
nS niglit be looked for here; he nut- 

lets are Sais anaes or olive-green in color. 

1. 5. EPILopiiFroiia Hamilton. Fic. 6. Stem spate or branched, 

pink ox hoi 1.5-2.5 em. long; lower somewhat protruding: 

es yellow, merely scabridulous or sone, pebbled, about 1.5 
mm. in diameter—Monog. 32 (183 2). §S. galericulata of American 
authors, not Pia nt to British Columbia and. south- 

ollowing specimens are representative. 
NE . L. Fernald & K. M. W: eid, nos. 3930, 3929 
and 6107: B. fr: Paton «& H. von Schrenk, no uEBEC: H. 
St. John, no. 90694; J. Macoun, no. . Nova ‘Scorta: 

Howe & W. F. Lang, no. 529; M. L. Fernald & B. Long, no. 29363. 
New Huwunu:  ¢. Stewart, no. 4403. Massacuusetts: J. 

I Btac no. 2079. New York: 0. P. Phelps, no. 805. ONTARIO: 

- Macoun, no. 20850. Micuican: J. H. Ehlers, no.-125. INDIANA: 

ae ie SY A A See ea ee iecn eae ie Se ¥ Sane een e 

; 
oa 

: 
i 
: 

ae 7 

eis eget, = OTe 
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O. E. Lansing, no. 2829. Minnesota: M. A. Barber, no. 7. Sou 

Daxota: P. A. Rydberg, no. 948. Nepraska: P. A. Sue os no. 

1490. Asstntpo1a: J. Macoun, no. 5848. Montana: F. L. Seribner, 

no. 216. Wyomine: A. Nelson & E. Nelson, no. 6558. UtTan 

S. Watson, no. 835. Arizona: J. T. Rothrock, no. 245. CALIFORN 1A: 

C. F. Sonne, no. 287 mi eee W.C. Cusick, no. 1939a. British 
Cotumsia: S. Brown 

Forma ROSEA Rand & Redfield) Fernald, Ruopora xxiii. 86 (1921). 

: ome forma rosea Rand & Redfield, Fl. Mt. Desert, 137 

1894 

Forma ALBIFLORA (Millsp.) a : be (1921). S. galericulata, 
forma "albiflora Millsp. Fl. W. Va. 428 (18 

2. S. CHURCHILLIANA Fern ld A “er intermediate between S. 

stems erect, branching, flexuous, the angles covere with minute 

ascending pubescence: flowers borne singly in the axils of the upper 
eaves or in axillary racemes, similar to pai of S: lateriflora: corolla 

violet-blue, 1-1.5 cm. long: leaves thin,-ovate, acuminate, short- 

petioled.—Ruopora iv. 137 (190 8) = Seeedlip river-thickets of 
Maine and adjacent New hese The following specimens are 

characteristic. Marne: M. L. Fernald & B. Long, nos, 14455 (P), 

14452, 14454 and 260; M. L. Fernald, no. 2088; W. W. E ggleston & 

M. L. Fernald, Valley of St. Francis River, August 12, 1902; M. L. 

Fernald, Valley of Aroostook River, September 8, _ K. K. Mac- 

kenzie, no. 3590 (M); 0. W. Knight, Veazie, August 6, 1905, and no. 

100; z A. Cushman, no. 2134 (N); J. R. Churchill, Fort Kent, July 

19, 1908 (N); Kate Furbish, East Livermore, July & August 1896 

(N), South Poland, 1893 (N), Great Diamond Island, 1888 ee 

Great Chebeague Island, June 11, 1902. New Brunswick: M. 

Fernald & B. g, no. 

S. LATERIFLORA L. Fic. 7. Erect, mostly branched, 2-6 dm. 

- sens Mexico. The following are epeemnsativn: NEWFOUND- 

- M. L. Fernald & K. M. Wiegand, no. 6102. QuEBEc: 5S. fF. 

Blake, no. 5619; M. L. Fernald & H. B. Jackson, no. 12152. PrRIncE 

Epwarp Istanp: M. L. Fernald, B. Long & H. St. John, no. Be 

Robinson, no. 588. NEw 

A. A. Heller & E. G. Heller, no. 653. Wear VIRGINIA: se 

man, no. 480. Ontario: J. Macoun, no. 21859. Onto: J. M. Dena een- 

man, no. 1399. Itttnots: Chase (P), no. 514177. MIssIsstppt: 

S. M. Tracy, no. 8752. Missouri: E. J. Palmer, no. 2651. NeE- 

BRASKA: F. Clements, no. 2781. NEw Mexico: C. Wright, no. 1538. 
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Oregon: J. C. Nelson, no. se WasHINGTON: W. N. Suksdorf, 
no. 1001. — Cotump : J. Macoun, no. 54677. 

orma RHODANTHA iinet, Ruopora xxiii. 86 (1921). A form 

with pinkish Beers found in Quebec. 

Forma ALBIFLORA (Farwell) Fernald, Ruopora xxiii. 86 (1921). 
S. a var. albiflora Farwell, Mich. Acad. Sci. Ann. Rep. xix. 
= (1917). A form with white flowe rs 

LANDERI Gray. Erect, tall and very slender, virgulate or 
near from below, 1.5-5.5 dm. high, leafy, pubescent or short-hairy: 
leaves broadly obovate, obtuse, sessile, crenate, or the upper nearly 

entire; corolla nearly as in S. antirrhinoides, but white or creamy in 
color and dilated at the throat, 10-15 mm. long; lips subequal: nut- 
lets yellowish, with slender papillae.—Proc. Am. Acad. vii. 387 (1867). 

—River-bottoms, etc., in California from Plumas County southward.? 
The following are characteristic. H. M. Hall, no. 696 (M); G. Hansen, 
no. 448 (M); C. R. Orcutt, no. 429 (M); A. Eastwood, no. 4199. 

Var. californica (Gr ay), n.comb. Differs from the above in being 

very finely puberulent, somewhat more rigid; all but sometimes the 

owest pairs of leaves entire, one the corolla mostly white, 
sometimes tinged with blue, 15-18 mm. long.—S. californica Gray, 
Syn. Fi. ii. 381 (1878). Including 8. viarum Heller, ane aE |e 
i. 32 (1904) —In Catirornta from Amador Co ounty northward t 
Tehama County. The following represent the variety. J. D. Hoobet 
& A. Gray, Calaveras County, 1877; A. A. Heller, nos. 5786, 7020, 
12379; - Braunton, no. 1047 (M); T. Bridges, no. 304; J. Torrey, no. 
406; C.F . Sonne, no. 286 (M); A. Tashan, no. 1530; M. E. Jones, 
no. 13485 (M ); J. P. Tracy, no. 2297. 

This variety includes a number of forms intermediate between S. 
Bolanderi and S. antirrhinoides. In fact it might well be regarded as 
a hybrid of these two. In the main it has more of the characters of 
the former than of the latter and hence is referred here rather than to 
S. antirrhinoides as at first done by Gray. Fruiting material is too 
poorly represented for good comparison. 

5. S. TUBEROSA Benth. Fre. 12. Mostly simple and erect, fre- 
quently with many leafy stems from a common base, or even decum- 

bent, villous to nearly glabrous, 2.5-15 cm. high, or, when trailing, 
up to 3.5 dm. long: leaves villous or nearly glabrous, petioled, broadly 
ovate, with few coarse crenations; base rounded, truncate or sometimes 

brown when fully mature.—Lab. Gen. et Sp. 441 (1832-1836).— 
Foothills or valleys throughout California and southern Oregon. 
The Allowing specimens are representative. Carirornia: W. H. 

* One sheet is from Indian Valley, ot County, J. G. Lemmon, autumn, 1886; 
the rest from Amador Co. southwar 
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Brewer, no. 357; C. C. Parry, no. 338; W. W. Jones, no. 285; J. G. 

Lemmon, no. 338; A. A. Heller, no. 7288; C. R. Oreutt, no. 1348 (M). 

OreGon: H. S. Prescott, Grants Pass, April 5, 1912; 7. Howell, no. 

1252 (M); E. W. Hammond, no. 329 (M). 
S. parvuta Michx. Fria. 2. Erect, simple or branching, 1-3.5 

pubescent nearly throughout: leaves thin, greenish, oblong-ovate, 

much broader at the base, 0.8 to 2 em. long, prominently nerved 

beneath; the upper sessile; the lower short-petioled, occasionally with 

em. long, blue; the lower lip longer and flaring: calyx with upper 

lip commonly purple: nutlets papillose with tubercles, banded, 

showing close relation with 8. nervosa.—F'. ii. 11 (1803). S. campestris 

Britton, Mem. Torr. Club, v. 283 (1894). S. parvula, var. mollis 

Gray, Syn. FI. ii. 380 (1878), in part.—On richer soils of the Great 

Lake region and the Mississippi valley, Quebec and Ontario south- 

ward to Georgia and Texas. The following are characteristic. QuE- 

nec: W. F. Macrae, “in river St. Lawrence opposite Montreal” (M); 

A. 8. Pease, no. 12940; Mrs. Shepard. ONTARIO: J. Macoun, Pelee 

Point, Lake Erie, August 6, 1901. MIcHIGAN: ex. Herb. E. F. Smith, 

Ionia, 1877. Vermont: L. R. Jones & W. W. Eggleston, Burlington, 

July 12, 1894. New York: A. Wood, Dexter. Onto: E. L. Moseley, 

Marblehead, May 25, 1895. ILttnots: H. M. Smith, no. 5924; A. 

age Oo. 

5034 (M); J. Reverchon, no. 3245 (M). Lovurstana: E. J. Palmer, no. 

KLAHOMA: E. J M) 

gE: M. L. Fe 

no. 466; J. C. Parlin, no. 305. Connecticut: G. Thurber, East 

Haven, 1855; E. B. Harger, no. 6411 (P). Pennsytvania: W. F. 

Detwiller, Mercersburg, May 19, 1845 (P); S. D. Ingram, Harrisburg 

(P). New Jersey: P. Dowell, no. 6027. DELAWARE: W. M. Canby, 

Rehoboth, July, 1878 (P). Inprana: A. H. Young, Lafayette, June, 

1879 (P). TENNESSEE: A. Ruth, Knoxville, June, 1897 (P). ILLtots: 

S. B. Mead, Augusta, 1845 (P); H. N. Patterson, Oquawka, August, 

1873; H. A. Gleason, Rantoul, July 5, 1907. Missouri: B. F. Bush 

no. 336; 0. E. Lansing, no. 2977. Lourstana: J. Hale, Alexandria 
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(P). Texas: E. Hall, no. 453 me). pea G. W. Seen no. 
2235. Towa: R. Coombs & C. Ball, no. 569 (M). Kans 
B. Norton, no. 411 (M). = de H. aes Weber, asks ser 
1890 (M). Sourn Dakota: H. O. Powell, ape Rock, June, 1902. 
ees E. P. Sheldon, Princeton, July, 1892. 

7. S. NERVosA Pursh. Fic. 1. Very slender, mostly simple, but 

fcauentty branched, 1.5 dm. high: internodes separating widely the 
opposite pairs or leav ves: leaves ovate or oblanceolate, toothed, 
smooth, but occasionally sparsely strigose on the upper surface, 2-4.5 
em. long; the lower short-petioled; the upper sessile: flowers — 
in the axils of the entire upper leaves: corolla bluish, about 1 
long; the lower lip protruding beyond the upper: nutlets eniek 
yellowish or buff, with muriculate papillae——Fl. ii. 412 (1814). 
S. gracilis Nutt. Gen, ii. 37 (1818).—Pennsylvania to Virginia, west- 
ward and southward to Missouri and Alabama. The following speci- 
mens are representative. PrNNsytvanta: E. B. Bartram, Home- 

wood near Pillsbury, June 15, 1907 (P); S. Brown, Quakertown, June 
3, 1894 (P); A. A. Heller, Lancaster, May 28, 1889. New JERSEY: 
ts Torrey. DELA oso W. M. Canby, June 12, 1897 (P). Mary- 
LAND: E. B. Bartram, Conowingo, May 30, 1907 (P). Mp 
C. 8. Williamson, fie Falls of Potomac, May 28, 1909 (P). West 
Virainta: W. M. Pollock, May 30, 1896. KENTUCKY rey a me ot mie 
Bowling Green, May 12, 1900 (M); E. J. Palmer, no. 17803 (M). 
Tennessee: E. J. Palmer, no. 17601 (M); A. Ruth, Knox Co., May, 
1893 (M). Atapama: H. Eggert, Etowah Co., June 30, 1897 (M). 
Missouri: B. F. Bush, Dunklin Co., May 22, 1892 (M); H. Eggert, 
St. Louis Co., June 5, 1877 (M); S. B. Mead, May 30, = oe 
E. J. Palmer, no. 15585; E. Hall, no. 11397 (M). ° INDIAN 

Young, Dircwex August, 1881 (P). Sel W.S. Sullivant, oe (P); 
E. L. Moseley, oe August 7, 
Forma ternata f., foliis De. —One sheet collected by C. 

W. Short at “paar Kentucky, 1835 (P). 
S. ANGUSTIFOLIA Pursh. Fic. 3. Erect, stems many from the 

base, or branched above, or frequently solitary, 1-2 dm. high, minutely 
pubescent or almost glabrous, from a moniliform tuberiferous or 

somewhat fibrous ee id we below: denver linear to _ ng- 

d 

iaumeiae Eastw., Bull. Torr. Bot. Club, XXX, 493 (1903) and S 

. 493 (1903). ccGtriues bere or on rocky hill- 
sides from Hetich Cobuniia and Idaho to southern California. 

The following are representative. Ipano: W. Trelease, no. 4883 

{ye ER 
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(M); A. A. & E. G. Role no. 3150 (P); J. fe Sandberg, no. 8689 
(M); . B. Letberg, no. 1548; J. F. Machride, no. 104. Brivis CoLum- 
BIA: J. M. Macoun, no. ie ay asic ae F. O. Kreager, no. 10; 
C.F, Piper, nos. 1570, 1571; A. D. E. Elmer, no. 900; R. M. Horner, 
no. R178B411. OrEcon: FE. W. pag ie. no. 330 (M); W.C. Cusick, 
nos. 75, 2145; M. Spalding, hte . sé. P. Sheldon, no. 8007. Cau 
FORNIA:! Culbertson, no. 4446; C. 6. Parry & J. G. Lemmon, no. 
337; A. Gray, Chico (field), February to May, 1885; C. A. Purpus, 
no. 5605 (M); S. B. Parish, no. 3122 (M); 5 Abrams, no. 2778; H. 
M. Hall & H. P. Chandler, no. 242; A. A. Heller, no. 7889; A, East- 
wood, no. 1015. 

Var. canescens Gray. In many respects similar to the above, mostly 
simple, virgulate, canescent; leaves linear-oblanceolate, 2-4.5 cm. 
long, nearly tomentose, fem, not conduplicate, ascending sharply; 
corolla slender and gracefully curved.—Bot. Calif. i. 603 (1876). S. 
siphocampylordes Vatke, Bot. Zeit. xxx. 717 (1872).—In CaLirornia 
rom Sierra County southward on foot-hills and mountains. The 
following are representative. H. N. Belander, nos. 4946 (M), 3947; W. 
R. Dudley, no. 4131; A. D. FE. Elmer, no. 4434 (M); W. H. Brewer, 
no. 12 ed 

9. NTIRRHINOIDES Benth. Fic. 4. Mostly erect, somewhat 

spindle, simple or branched, from a chiefly fibrous base, 1 1-3.5 dm. 
high, minutely pubescent: leaves ovate-oblong, obtuse, mostly 
short-petioled, never over 2.5 cm. long; all but the very lowest 
entire: flowers in the upper axils, on pedicels 5-10 mm. long, com- 
monly 1-1.5 em., never over 2 cm. long; the corolla-tube flaring from 
immediately above the calyx; the lower lip usually longer, deep 
blue to violet in color: nutlets with slender papillae, pan ed 
strikingly winged, suggesting those of S. parvula and S. nervosa.— 
Bot. Reg. viii. 1493 (1822). S. sanhedrensis Holler. Muhlenberg, 
i. 31, (1904). S. nevadensis Eastwood, Bull. Torr. Bot. Club, x: 
492 (1903). —Rocky banks and slopes, Idaho and Utah to California 
and Oregon. The following are pong aa Inano: J. F. Mae- 
— nos. 937 (M), 482 (M); A. Nelson & J. F. Macbrido, no. 1208. 
Uran: L. H. Pammel & R. E. Tapbacnee no. 3778. Nevapa: A. A 

036; A. NV } 

3 (M); J. P. Tracy, no. 33 > DE. gong no. 316. A. A. gtd 

BRITTONII Porter. Erect, simple or branched, minutely 
pubescent or puberulent, usually 1-2 dm. high: underground stems 
frequently with moniliform tubers: leaves abit acuminate at 
each end or obtuse at tip, somewhat viscid, sometimes purplish 
beneath, 1.5-3 em. long, hardly petioled; margins subrevolute; nerves 
prominent dorsally: corolla i at base, gradually dilated to 
ampliate throat and lips, blue, 2-3 cm. long: nutlets dull black, mostly 
angled with tuberculate processes.—Bull. Torr. Bot. Club, XXi. 
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177 (1894). S. resinosa of Gray, not Torrey.—On foot-hills or plains 
in northern Colorado and southern Wyoming. The following speci- 
mens are representative. CoLorapo: G. E. Osterhout, no. 2587 (P); 
H. N. Patterson, no. 296; C. C. Parr y, no. 85 (P); 7. S. Brandegee, 
no. B 413 (P); E. B. Payson, Eldora, July 7, 1919. Wyomine: A 
Nelson, nos. 94 and 7 

11. S. nana G ray. "Fre. 5. —. usually 4-6 em. high, cinereous- 
puberulent, sev eral branches from the base: rootstocks yellow, with 
moniliform tubers or simply orien leaves entire, ovate to 
obovate, with long attenuate base, or sometimes spatulate, 1-2 cm. 

long; nerves usually conspicuous on the lower surface of the leaf: 

corolla white, the lips equal: nutlets dull yellow with conical protuber- 
ances, sometimes angled or compressed.—Proc. Am. Acad. xi. 100 
1876 . Footeana A. I. Mulford, Bot. Gaz. xix. 118 (1894).— 
Dry sandy hillsides in northwestern Nevada, northern California, 

southern regon, and southwestern Nevada. The following are 
representative. Canirornia: L. E. Smith, no. 390; A. A. Heller, on 
8086; H. E. Brown, no. 613; E. Palmer, no. 2602 (P). NErvapa: 
G. Lemmon, no. 538; M. E. Jones, Wadsworth, June 16, 1897 ai 
P. B. Kennedy, no. 1028 poet OREGON: M. E. Peek, no. 6747; J: B 

472; W. 
Cafion, June 18, 1802 

2. S. REsINosA Torr. Fic. 8. Stems erect, few to many, from a 
woody base, 1-3 dm. high, puberulent: leaves ov ate, entire, or the 
lower subcrenulate, attenuate at the base, slightly petioled or sessile, 
minutely pubescent, resiniferous, 1-2 cm. long; nerves prominent on 
iti surface of the leaves: cir bluish to violet, 12-20 mm. 
g; upper lip forming an arch with the tube; lower lip ‘occasionally 

lightly blotched, equal to or exceeding the upper: nutlets about 1 
m. in diameter, black, minutely granular—Ann. Lyc. N. Y. ii. 

ss (1826). 8. Wrightii. Gray, Proc. Am. Acad. viii. 370 (1872).— 
nsas to Texas and westward to Arizona, on dry grassy slopes OF 

seca The following sheets are representative. Kansas: J. M. 
Bates, no. 4552; C. L. Shear, no. 72; A. S. eta no. 410; ‘E. Bar- 
tholomew, June 6, 1889 (M). OKLAHOMA: R, Clifton, no. 3025; 
Mee oo no. 1291; P. J. White, no. 28 nas W. H. soi “ih 

776 <en Texas: E. Hall, no. 457; = Palmer, no. 1086- 
Heller, n . 

i ueelmanieis Texas, 

othe following specimens 
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represent the range and habit of the variety. E. Hall, no. 458 (P); 
J. Reverchon, nos. 440, 2059, 771 (M) and 2126 (M); G. W. Lette rman, 
Texarkana, October 15-24, 1894, and Dallas, August, 1882 

This form was first given recognition by Dr. Gray as a ines of 
S. integrifolia, but was later raised to specific rank. It is, however, 
merely a variety of S. resinosa. An inspection of the range of S. 
integrifolia shows that it has no representative in Texas except 
var. hispida. Finally, the nutlet of S. brevifolia is an exact duplicate 
of that of S. resinosa. Although with leaves somewhat longer than 
those of the ordinary S. resinosa (about 1 cm.) a quirk in the nomen- 
clatorial rules gives to this plant the somewhat paradoxical name of 
S. resinosa, var. brevifolia. Originally connected with S. integrifolia, 
the Rinna of the name was apparent. 

S. Drummonpt! Benth. Fie. 11. Stems many, erect, branching 

at th base, villous-pubescent, mostly 1-2.5 dm. high: leav es slightly 
petioled or subsessile, oblong-ovate or oval, entire, 1-2 cm. long, or 
commonly less, undulate-crenate: calyx villous, had tinged 

with purple: corolla short, 8-12 m m. long, blu rple or violet; 
the lower lip exceeding the upper, ‘Haring otilled: “vidletapetanl! 
nutlets yellowish to dar ahi or blackish with age, with conical] 
or frequently laminate processes.—Lab. Gen. et Sp. 441 (1832-1836). 
—S. Hellert Small, Fl. So. U. ‘S. 1024 (1903).—Mostly on rich plains 
or in open Goode throughout bicage: in rea te Oklahoma and New 
Mexico, and running into xico. ollowing sheets are repre- 

sentative. New Mexico: C. Wright nos. "1539 and 1540. OKLAHOMA: 
G. W. Stevens, nos. 695 and 1078. Texas: S. M. Tracy, no. 7994; 

Ms us hurber, a ee April, 1853; F. Lindheimer, nos. 1095 and 

; £. Hall, n 6; B. F. Bush, no. 627; E. J. Palmer, nos. 9685 
(M and 13482 "OD; e Jermy, no. 101 (M); W. M. Canby, no. 201 (M); 

. Reverchon, no. 2065 (P); H. A. Pilsbry, New Braunfels, April 
17-19, 1903 (P); A. A. Heller, no. 1503 (P); H. C. Hansen, no. 542 
(M). 
Somewhat variable in the size of respective parts, this species is 

yet constant enough not to warrant any breaking up into subdivisions. 

The shape of the corolla is especially constant. The nutlets serve to 
nae a connection with the S. nervosa—S. parvula group. 

. S. CARDIOPHYLLA Engelm. & Gray. Stems slender, upright, 
nae 3-6 dm. tall, puberulent, often purplish-tinted on the 
lower part: leaves petioled, deltoid or subcordate, mostly obtuse, 
crenate, 1.5-4 em. long: inflorescence loose, leafy-bracted: corolla 
slender, 12-17 mm. long, blue: crest of calyx commonly purple: 

granular as in S. resinosa.—Pl. Lindh. i. 19 (1845).—Arkansas and 
Texas, on gravelly hillsides or sandy woods. The following sheets 
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are representative. Arkansas: F. L. Harvey, no. 114; E. J. Palmer, 
no. 10503 (M); G. W. aovet cage Hot Springs, August 4, 1879 (M), 
and July or August, 188- (M). Texas: J. Reverchon, no. 3910; R. A. 

Dixon, no. 339; F. Lindheimer, no. agers E. Hall, no. 454; E. J. Palmer, 

no. 7887 (M); H. Eggert, Palestine, June 10, 1899. 

A distinct species with achenes that show closer relation to S 

pilosa than to any other Scutellaria. The leaves also suggest a relation. 

- It is interesting to note that toward the west S. pilosa runs out in 

Arkansas, though no intermediate forms between these two are found. 

15. S. prtosA Michx. Stem erect, mostly slender and simple, the 
inflorescence sometimes branched, finely pubescent or hirsute, 2-7 

m. high; internodes frequently 10 cm. long: leaves petioled, crenate; 
the lower ovate or oblong-ovate, obtuse, abrupt or even truncate at 
the base, 2-8 cm. long; the upper subsessile and somewhat oblong- 
spathulate: corolla slender, bluish, 1-1.5 em. long; lips subequal; 

the upper arched: calyx villous: nutlets with protuberances as in 
S. serrata (fig. 13) but smaller (1-1.5 mm. in diam.).—FIl. Bor 
oD ii. 11 (1803). ?S. aes Nat. Fl. Car. 163 (1788). toch: 

g var. 8 Benth. (S. ovalifolia Pers. Syn. ii. 136 (1807) ) and S. 

Daksa Small, Fl. So. U. S., 1022 (1903).—River-banks or wood- 
lands, New York to Michigan and southward to Georgia and Texas. 
The following ‘at pa Passer New York: J. Benen: Long Island, 
June 28, 1 a . PENNSYLVANIA: 7. C. Porter, Easton, July 10, 

1868 (P ice , Lancaster, June 22, 1909 (P). New JERSEY: 
C. W. Short, sesh July 11, 1850 (P); B. Long, no. 5641 (P). 
lah oat e CoLumBia: Wa shington, E. S. Steele, June 15, 1896. 
Baie Aft. Curtiss, Bedford County, June 15, 1871; H. D. House, 
0. 1046. West Vireinia: J. M. Greenman, no. 8 (M). NortTH 
Era: J. R. Churchill, Hot Springs, June 1; ‘oe: A, A. Heller, 
Hickory, June 23, 1893 (P). SouTH CAROLINA: W. Stone, no. 546 
(P); Rev. J. Backiion. Charleston. Grorota: A. H. Curtiss, no. 

6826 (M); R. M. _ Harper, no. 1358. AtaBamMa: C. Mohr, Mobile, 
May, 1884 (M); F. S. Earle & C. F. Baker, Auburn, June 5, 1897 
(M). Mississtppr: J. Skeha an, no. ae S. M. Tracy, no. 4451. Lovist- 
ANA: J. Hale, Alexandria Ria C. R. Ball, om Pat sp cate bert 
C. Wright. OKLAHOMA W. Stev a no. Arkansas: N. 
M. Glatfelter, Eureka eel July 17, 189 > (ND. Sean E. 
J. Palmer, no. 5802 (M); B. F. Bush, no. 667 TENNESSEE: (M). 
HL. Eggert, "Sherwood, soon 1897 (M); 7. H. Kearney, no. 871 fe 
Kentucky: C. W. Short, Lexington (P). Inprana: C: C. Dea 
no. ne aa. (MD) no. 109374. Inurnots: E. J. Palmer, no. 
153) 

Var eae (Short) fete Like the preceding but taller and with 
renations, and longer ana a —Syn. Fl. 

ii. “379 (isisy ‘Ss. iva Short, Cat. Pl. Ken. 8 (1835)—Not a very 
marked variety; found only in northern Kentucky. We have 
examined the following Seen, all collected by C. W. Short: Louis- 
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ville, September, 1835 (P), 2 sheets; 1842, 2 sheets; 1842, no. 109393 
(M); 1846, no. 109395 (M); 1848, nos. 109394 (M), 109396 (M), 
and 109397 (M). 

16. S. InrEGRIFoLIA L. Fic. 10. Erect, simple or branched at 
the top, 2-7 dm. tall, covered with fine puberulence: the upper leaves 
linear-oblong, saul narrowed (when present) to the short petiole, 

e lower strongly petioled, ovate or cordate, obtuse, 
crenate va atm deciduous, leavin! the stem with only entire leaves: 
corolla 18-24 mm. long, bluish or purple; the lower lip very ampliate; 
the upper broad and arching: nutlets with flattish papillae giving it 
a rosulate appearance.—Sp. Pl. ii. 599 (1753). 8S. hyssopifolia L. 
Sp. Pl. ii. 599 (1753). S. polymorpha Hamilt. Monog. 38 (1832).— 
Low moist ground from Massachusetts south to Florida and Missis- 
sippi. The following are representative. PEeNNsyLVvANIA: E. B. 
Bartram, no. 1078; F. W. Pennell, no. 69 (P); H. W. Pretz, no. 7559 
(P). New Jersey: B. Long & S. Brown, no. 17 (P); W. Stone, Med- 
ford, July 4, 1910 (P). Gaweaees E. Tatnall, Wilmington, 1886, 
Porter, June 6, 1874. Maryann: W.R. Mazon, no. 5918. Virernta: 
A. A. Heller, no. 930; B. L. Robinson, Buckroe, May 21,1912. Norra 
Carouna: T. G. Harbison, Waynesville, July 1, 1897; Biltmore 

Herbarium, no. a SoutH Carona: J. aera Summerville, 

April 29-May 1918; J. Davis, no. 8381 (M). Gerorera: H. 

Eggert, Belair, Mey oF. 1899 (M). Frorta: 8. M. Tracy, 9162; 
A: ; ALABAMA: A. Ruth, no. 540 (M); C . Mohr, A. Eaton, no. 

Mobile, May, 1891 (M). ered Mee C. W. Short, Flats of Red 
River (P). TENNESSEE: A. Ruth, 120; = Eggert, Tullahoma, 
June 9, 1897 (M). bag rrmeri: J. "Ske han 

Var. MAsorR Chap More rigid in habit, pee heavily pubes- 
cent, 2-8 dm. high; with several pairs of dentate, petioled basal leaves, 
these larger than the bracts.—FI. So. U. S. 323 (1860). Incl. S. 

arenicola Small, Bull. Torr. ae Club, xxv. 143 (1898).—Low sandy 
locations, Georgia and Florida to Mississippi. The — — 
mens are characteristic. Fiorma: A. H. Curtiss, nos. 2060 an 
G. V. Nash, no. 1316; A. A. Eaton, no. 1153; Pap J. Weber, no. or a) 

Mississtrrt: S. M. ‘Tracy, no. 4453 (M); J. Skehan, Ocean Spr 

May 8, 1895 (M) and no. 62. GroraIA: Mrs. Say (2), imine: (P). 
Var. nisprpA Benth. A slender form, reddish in color when dried, 
— and-leaves distinctly pilose: the leaves thin: the crenate basal 

es, when — ent, not exceeding the upper emit leaves.—Lab. 

: ‘ Lod: 
J. Hale, Alexandria (P); E. J. Palmer, no. 7604 (M); C. R. Ball, 
no. 517; J. F. Joo oe rok 4, 1888 (M); 7. Drummond, 

no, 248. Trxas: i. Reverchon, n 27 (M); E. Hall, no. 455. ArK- 

ansas: E. J. Palmer, no. 10522 WD, H. Eggert, Jefferson Co., June 
8, 1898 (M). 
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Var. MULTIGLANDULOSA Kearney. A short-stemmed leafy form, 

never exceeding 2.5 dm.; puberulent or pilose on the leaf-nerves and 
margins and on the stem: leaves oblong-ovate or spatulate, slightly, 
if at all petioled, entire, revolute-margined; occasionally 1-3 pairs of 
small, dentate petioled basal leaves, but these always shorter than the 
upper: flowers in the upper axils, the inflorescence appearing scarcely 
racemose: corolla as in the species.—Bull. Torr. Bot. Club, xxi. 482 
(1894).—Pine barrens or dry open ground, Georgia and Florida to 
ee: a following are characteristic. FLorma: A. S. Hitch- 
ock, Suwanee Co., June-July, 1898 (M), and no. 477 (M); C. S. 
Wien: Die. April, 1897 (P); Dr. Leavenworth, Fort King 
P). Groreta: R. M. Harper, no. 822. ALABAMA: Gates & Jewett, 

Mobile. LOouISIANA: E. J. Palmer, no. 7959 (M). 

hispida: ee 2-5 dm. hi gh, simple o or er nacchedh, very ighale 
pubescent or glabrous: inflorescence racemose: leaves on distinct 

petioles, practically glabrous; the lower siete dentate: corolla 

hyssopifolia L.” on many herbarium phasis, nomen ida 

Mewtte on sandy pine lands, Georgia and Florida to Mississippi. The 
=e serve to represent the variety. Grorota: R. M. Harper, 

. 885. Fiorma: A. H. Curtiss, nos. 6097, 3, and 13425 (M); 
G. V. Nash, no. 2277. Atasama: H. Eggert, Cullman, June 18, 1897 
(M); F.S. Earle & C.F. Baker, Evergreen, June 6, 1897 (M). Missts- 
sippi: J. Skehan, no. 22603; Ss. M. Tracy, no. cir 

Var. floridana (Chapm.), n. comb. A very slender linear-leaved 
form, minutely = “ips of the corolla very broad.—S. floridana 
Chapm. Fl. So. U. S. 324 (1860). —Probahly. confined to the pine 
barren swamps near Spud la in western coastal Florida. The 
following are representative. (M) nos. 788588 gone re 
108997 (D. U. Dean), 108999, 109000 (Herb. Chapm.); A 
man, no. 13207 (M), and Apalachicola (ex. Herb. J. Care ie 

17. S. Busum Britton. Fic. 15. Erect, mostly caespitose in habit; 
stems simple, whitish-pubescent or puberulent, 1.5-3.5 dm. high: 
eaves entire, oblanceolate, obtuse, sessile: nutlets with more wart- 
like, less rosulate papillae: otherwise as in S. lg tg var. mul- 
tiglandulosa to which it is nearest related—Man. 785 (1901).— 
Rocky —— or hillsides in Barter and Shannon Counties, Missouri. 
The following are representative: B. F. Bush, nos. 49 (M), 189, 378, 
7817 ao 461 (M), 48 ), ae (M); E. J, Palmer, no. 19496. 

18. S. CANESCENS Nutt. . 14. Erect, tall, much branched at 
the top, canescent ae, pi the upper surface of the leaves, 
3-12 dm. high: leaves ovate-lanceolate, acute to cordate at the base, 
— usually glabrous above, 5-12 em. long, on petioles 1.5—4 em. 

g: 
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56 (1813), nomen subnudum .—Dry woods, river-banks, etc., Pennsyl- 
vania to Wisconsin and south to Arkansas and Georgia. The fol- 

lowing erica the plant and its range. PENNSYLVANIA: 0. E. 

Jennings, Glenshaw, August 3, 1918; 7. C. Porter, Huntingdon 

G wa: C. C. Deam, no. 5183. Itiots: H. A. Gleason, 

no. 2617. Wisconsin: 7. J. Hale, Lake Pepin, 1861. Kansas: 

A. S. Hitchcock, no. 797. Maissourt: B. F. Bush, no, 6113; EF. E. 

Sherff, no. 635. Arkansas: F. L. Harvey, no. 109. TENNESSEE 
_M. Bain, no. 323. Kentucky: C. W. Short, 1840 (M).. West 

VIRGINIA: W. M. Pollock, Upshur Co., July 8, 1895 (M). Norra 

CaRoLina: T. G. Harbison, Waiiceailes May 30, 1897. GEroRGIA: 

R. M. Harper, no. 1368. 
Var. puNcTaTA Chapm. Like above but with foliage glabrate and 

densely punctate.—FI. So. U.S. 3238 (1860).—North Carolina, Georgia 

and Florida. The following are characteristic. NortH CAROLINA: 

J. D. Smith, August 7, 1882, C. S. Williamson, Balsam, July, 1897. 

Grorata: J. K. Small, Rabun Co., August 11, 1893; C.S. W “ulliamson, 

Atlanta, August, 1896. Fioripa: G. V. Nash, Bellair, September 3, 

1895, (M) nos. 108778 and 108875. 
19. S. serrata Andr. Fig. 13. Stem erect, 2.5-6 dm. high, nearly 

always simple, with from 3-5 pairs of leaves: leaves thin, mos stly 

glabrous, ovate, acuminate at both ends or rounded at the base, 

serrate or crenate, 2.5-10 cm. long, on slender petioles 2.5 em. or less 

long; the lower pairs smaller; the floral leaves abruptly reduced and 

becoming entire: inflorescence with rare exceptions a simple terminal 

raceme: corolla violet-blue, 2-3 cm. long; the lower lip nearly equalling 

the upper, sometimes appearing longer by protrusion at right angles 

from the tube: nutlets dark brown, ae 2 mm. in diameter, with 

obtusely pointed papillae—Bot. Rep. t. 494 (1808). S. laevigata 

Aiken in Eaton, Man. ed. 6: 333 (1833).— WwW oods and damp habitats, 

Pennsylvania to Missouri ie North Carolina. The following repre- 

PENN : ( 

Co., June 23,— (P); J. Poanalk no. 2713 (P); E. B. Bartram, Darby 

Creek, July 21, 1907: (P); U. C. Smith, no. 1177 (P). Maryianp: 

re ie Smath, Patapsco Valley, Howard Co., May 25, 1881; J. + Carter, 

Conowingo, June 1, 1906. Disrricr or CoLUMBIA: E. S. Steele, 

Washington, sie a 1896; 7. Morong, May 21, 1877 (M). Ww EST 

VIRGINIA: Hunnewell, July 4-6, 1914. VireInta: 

Buckley, Fane, 1838 pies H. Curtiss, Bedford Co., June 6, 1872 

a); H. D. House, 8 (M). Nortu Carona: W. W. Ashe, 

. 6445; Biltmore He Pas a no. 1250b. TENNESSEE: 

- Ruth, no. 116. Inurnots: ex. He rb. G. Thurber. Missouri: 

Pilot Knob, June 17, 188- 
Var. montana (Chapm.), n. comb. Similar to above, but stems 

and leaves glandular-pubescent; occasionally the upper leaves nearly 

— tate or very simply serrate: corolla bluish, strongly ampliate 

ward, 3 cm. or slightly more in length.—S. montana hapm., Bot. 

Gen iii. 11 ca: Inc. S. Mellichampii Small, Fl. 1022 (1903). — 
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n the mountains of northern Georgia, western North Carolina, 
South Carolina, — Tennessee, and northern Alabama. The 

following are representative. SouTH Caroutna: Mellichamp, no. 
14 (M), and Bluitton, aus (M). ee ants: A. W. Chapman, Rome 
(M); (M) nos. 109124, 109125, 788591 and 109485. Norra CAROLINA: 
T. G. Harbison, Highlands, J uly 20, 1904. Tennessee: J. R. Church- 

ill, Chattanooga, May 21, 1911; J. F. James, Spring City, June 11, 
1883. ALABAMA: Hf. Eggert, Springv ille, July 7, 1898; S. Watson, 
Queensboro, 1857. 

20. S. versicotor Nutt. Fie.9. Erect, glandular-hairy, especially 
in the inflorescence, which is commonly branched, 2-8 dm. high: 
leaves broad, cordate, rugose, crenate, 3-12 cm. long, long-petioled: 
corolla 1.7-2.5 em. long, slender up to the throat, ampliate at the lips, 
blue to purple ot ag limb, but whitish on the tube: p=? buff 
to orange in co the processes tuberculate-conical.—Gen. 38 
(1818). 2S. wordifolas Muhl., Cat. 56 (1813), nomen scoala 

Acad. Sei 

eastward to North —— The following are representative. 
Wisconsin: T. J. Hale, Maiden Rock, 1861 (M); Lapham (P). 
Iowa: A. S. Hitchcock, Iowa City, 1888; C. R. Ball, no. 1588 (M). 
Iuurnots: F. C. Gates, no. 10828 (M); 0. E. Lansing, no. 62; H. C. 
Skeels, no. 388; E. E. ‘Sherff no. 320; H. A. Gleason, no. 1842. 

Missouri: B. F. Bush, nos. 5851, 725 (M). ARKANSAS: no. 5912 
(M). Lovutstana: Dr. ‘Carpenter, Tile, June; E. J. Palmer, no. 

7601. Mississippi: S. M. Tracy, no. 4896. Kentucky: S. F. Price 
Bowling Green. TENNESSEE: E. J. Palmer, no. 17640 (M). ae 
E. L. Moseley, Margaretta, June 6, 1895. eta A. H. Curtiss, 

Peaks of Otter, oe 6, ines Maryianp: W. E. A. Arkin, 
Harper’s Ferry. Norra Caroutna: R. Thazter, Cullowhee, June 15— 

July 15, 1887; C. S. W hewacn. “Weldon, August, 1892 (P). Grades 
gradually into 

Var. BRACTEATA Benth. This form as found in Trxas is very 
distinct, with floral bracts showy and much exceeding the combined 
length of pedicel and calyx. The leaves of the stem gradually merge 
into the bracts——Lab. Gen. et Sp. 433 (1832-1836). S. cordifolia 
var. pilosissima Mack. & Bush, Trans. Acad. Sci. St. Louis, xii. 84 
(1902), in part. Lindheimer’s no. 492, J. Reverchon’s nos. 769 and 253, 
and C. Wright's no. 476 are typical. ‘It is probable also that certain 
plants from Arkansas and Missouri should be referred here, but one 

ly knows where to sto 
Var. Minor Chapm. Very similar to typical S. versicolor, having 

its diminutive size but with much smaller ovate, rugose leav es.— 
Fl. So. U. S. 323 (1860). S. rugosa Wood, Cl. Bk. 246 (1848).! 
. In his earliest description Chapman allocates this form to the 
dry woods near Washington, Wilkes County, Ga.,” and later he 

sierely states “upper districts.”” The plants which seem most logi- 
1 In later editions of his Class Book, Wood reduces his S. rugosa to S. saxatilis. 
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cally to be referred to this category occur rather scatteringly on the 

southern edge of the range of S. versicolor, and some of the specimens 

are not distantly related to S. saxatilis. However, Chapman had a 

different plant in mind. The following are taken as representatives. 

Missouri: W. Trelease, no. 721 (M); B. F. Bush, no. 791 (M); K. 

K. Mackenzie, Eagle Rock, September 23, 1896 (M). ARKANSas: 

what longer and more acute.—Supp. Cat. Ohio Pl. 14 (1836).— 

Rocky woodlands from Pennsylvania to Kentucky and Tennessee. 

Pennsytvanta: J. A. Schafer, Jacobs Creek, Westmoreland County, 

July 20, 1900 (P); C. S. Walliamson, Ohio Pyle, August 31, 1905. 

ew Jersey: C. F. Parker, no. 6619 (M). Detaware: E. Tatnall, 

Wilmington, September 8, 1858. District or CotumsBia: W. R. 

Mazon, no. 6242. Oxnto: H. N. Mertz, Steubenville, June 5, 1880 

(P). West Vireinta: Mr. & Mrs. E. S. Steele, no. 31 (M). KeEn- 

rucky: C. W. Short, no. 2 (P). TENNESSEE: A. Ruth, no. 545 (M); 

054. 
Var. arguta (Buckley), n. comb. This is doubtfully given rank as 

a variety of the above. It is small, assurgent, with ovate, sharply 

dentate leaves scatteringly pilose, and is confined to the mountains 

of North Carolina and Tennessee.—S. arguta Buckley, Am. Journ. 

Sci. xlv. 170, 177 (1843).—The following represent the plant. NorTH 

Carottna: Biltmore Herbarium (G), no. 7171; TENNESSEE: A. 

Ruth, no. 11 
CoLorapo COLLEGE, 

Colorado Springs, Colorado. 

EXPLANATION OF PLATES 140 AND 141. 

Nutlets of Scutellaria, about X 25. Fig. 1, S. nervosa; fig. 2, S. parvula; 

. 8, S. angustifolia; fig. 4, S. antirrhinoides; fig. 5, S. nana; fig. 6, S. epi- 

lobiifolia; fig. 7, S. lateriflora; fig. 8, S. resinosa; fig. 9, S. versicolor; fig. 10, 

S. integrifolia; fig. 11, S. Drummondii; fig. 12, S. tuberosa; fig. 13, S. serrata; 

fig. 14, S. canescens; fig. 15, S. Bushit. 
: 
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CONTRIBUTIONS FROM THE GRAY HERBARIUM OF 

HARVARD UNIVERSITY.—NEw Sertes.—No. LXXII. 

M. L. FERNALD. 

I. POLYSTICHUM MOHRIOIDES AND SOME OTHER 

SUBANTARCTIC OR ANDEAN PLANTS IN 

THE NORTHERN HEMISPHERE. 

Maxon, Fern Bull. viii. 29 (1900). P. aculeatum scopulinum (D. C. 

Eaton) Gilbert, List N. A. Pterid. 20 (1901). P. Lonchitis, var. 

scopulinum (D. C. Eaton) Jones, Bull. Univ. Mont., Biol. Ser. xv. 7 

(1910). 
After several times collecting and studying during a period of 

nearly twenty years this anomalous plant, which has been treated 

as a variety of Polystichum aculeatum or of P. Lonchitis, as P. mohri- 

oides and as a distinct species standing midway between P. aculeatum 

and P. mohrioides, I find myself firmly convinced that its relationship 

is primarily with the latter plant and that it is at best a northern 

variety of that wide-ranging austral species. P. mohrioides was dis- 

covered on theFalkland Islands (les Malouines) by D’Urville & Lesson 

during the voyage around the world of the French corvette, La 

Coquille. It was described by Bory de St.-Vincent as Aspidium 

Mohrioides and beautifully illustrated.’ Gradually our knowledge 

of the plant has been extended and P. mohrioides in one form or an- 

other has been found to have a wide and very distinctive range, one 

which, with some modifications, is duplicated in several other groups 

of plants. 

1 Bory in Duperrey, Voyage autour du Monde sur La Coquille, Bot. pt. 1: 267, t. 

35, fig. 1 (1829). 
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West of the Falkland Islands it is found on Tierra del Fuego, whence 
it follows slightly northward on the high Andes as P. mohrioides, 
var. plicatum (Poeppig) Christensen! or P. andinum Phil., which 
differs from the Falkland plant only in its dwarf size (growing in 
exposed alpine habitats) and in the paler and thinner scales of the 
stipe. Skottsberg got a form of P. mohrioides on South Georgia, 
800 miles (1290 km.) southeast of the Falklands; Moseley, during the 
voyage of the Challenger, collected an extreme form on Marion 
Island, 1200 miles (1930 km.) southeast of the Cape of Good Hope 
and more than 3000 miles (4800 km.) northeast of South Georgia; 
and the next year De I’Isle discovered the species on Amsterdam 
Island, more than 2000 miles (3200 km.) east of Marion Island. 
Northward, in the Andes, it occurs as P. mohrioides, var. elegans 
(Remy) Christensen? or P. elegans Remy, an extreme with longer 
and more divided pinnae. 

In North America two members of this alliance are recognized: 
P. Lemmoni Underwood and P. scopulinum (D. C. Eaton) Maxon, 
both confined to arid regions of the Sierra Nevada-Cascade axis, 
with the exception of four isolated stations for the latter, one each 
in the Teton Mts. of Idaho, the Mission Mts. of Montana, the Wasatch 
Mts. of Utah and the Shickshock Mts. of Gaspé Co., Quebec. So 
close are these North American plants to those of the southern 
Andes and the Falklands that the late D. C. Eaton, after trying to 
find specific differences, described and illustrated? as typical P. 
mohrioides (or Aspidium mohrioides) the Californian P. Lemmoni 
and at the same time, in describing his Aspidiwm aculeatum, var. 
scopulinum, he surmised that it belonged with P. mohrioides, saying: 
“T have some doubt about the plant here named var. scopulinum, as 
it differs more from all the rest than any of them do from each other. 
It has a little the habit of A. mohrioides, but, though the specimens 
I have seen are old, they still keep in a degree the aculeate points of 
the present species.”* And again he wrote that his var. scopulinum 
was “almost as much like A. mohrioides as it is like A. aculeatum, but 
as it has the lobes of the pinnae somewhat aculeate it is better to 
leave it with the latter species.” As already stated, Eaton had 
tried to find specific characters for P. Lemmoni but was unable to do 

1 Christensen, Arkiv fér Bot. x. No. 2: 17 (1910). 
* Christensen, 1. c. (19 10). 
3 Eaton, Sigg lian hg ii. 251, t. Ixxx. figs. 4-9 (1880). 
* Eaton, : G. oi: 
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so, saying clearly of the Lemmon plant: “‘At first I believed it to be a 

distinct species.”"! Similarly the great Swiss specialist upon the ferns, 

Christ,? in monographing Polystichum § Mohrioides had no hesitation 

in treating P. Lemmoni as identical with P. mohrioides (which, as 

understood by him, was chiefly var. elegans). 

_ In his discussion of the ferns of temperate South America collected 

by Skottsberg, Christensen’ points out the important characters 

which separate P. mohrioides from P. aculeatum and its allies; namely, 

the fleshy texture, scaleless surfaces of the fronds, thick and flat ribs 

and the large and immersed stomata (so immersed that under a good 

lens the lower surfaces of the fronds appear pitted or punctate). 

The fleshy texture, flat ribs and punctate lower surfaces are all obvious 

enough in P. scopulinum, and the fronds are either with or without 

some scales on the lower surface, but this latter character is inconstant, 

some sheets of perfectly good P. mohrioides, var. typicum Christensen 

from the Falkland Islands (coll. Cunningham, January 21, 1868) 

before me showing numerous slender scales among the sori. The 

Cunningham specimens are quite like the original plate of Aspidium 

mohrioides and in outline, size, texture and punctation they are so 

close to several North American specimens of P. scopulinum that 

only the keenest inspection reveals slight differences. Thus Parish’s 

material from Snow Canyon, San Bernardino Co., California, is a very 

close match in all these characters for the Cunningham plant and 

for the original plate. All the Falkland material I have seen, however, 

has the basal scales of the stipe darker and firmer than in P. scopult- 

num, although the Fuegian specimens (var. plicatum) have them as 

pale and thin. 
P. scopulinum is regularly defined as differing from P. mohrioides 

and P. Lemmoni in the sharper and more acicular tips of the upper 

lobes or teeth of the pinnae. In general this character holds, but in 

the Cunningham material from the type-region of P. mohrioides the 

teeth of the lower pinnae are quite as sharp as in some of the North 

American plants, while in the Parish material above cited only the 

lowest pinnae show the sharp teeth, the upper having them quite 

as blunt as in the most ideal P. mohrioides or in P. Lemmoni. Further- 

more the plant of Marion Island has some of the pinnae quite as 

spinulose-toothed as in the most extreme P. scopulinum. 

1 Eaton, lL. c. 128. 
2 Christ, Ueber die australen Polystichum-Arien. Arkiv for Bot. iv. No. 12: 1-3 

(1905). 
3 Christensen, 1. c. 18. 
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Reference has been made to the fact that neither D. C. Eaton nor 
Dr. Christ could distinguish P. Lemmoni from P. mohrioides, var. 
elegans. Well developed fronds of the two are almost identical and 
P. Lemmoni has the scaleless surfaces of theoretical P. mohrioides, 
and the pits in its lower faces are unusually conspicuous. In only 
one character, apparently, can the two be distinguished with satis- 
faction: in var. elegans the scales at the base of the stipe are castaneous 
and subcoriaceous as in typical P. mohrioides; in P. Lemmoni paler 
and thinner as in vars. plicatum and scopulinum. In their extremes 
P. Lemmoni and P. mohrioides, var. scopulinum are well differentiated, 
but certain small plants of the former too closely simulate plants of 
the latter with unusually pinnatifid pinnae; and in view of their both 
possessing the essential characters of P. mohrioides and the failure of 

the spinulose teeth of var. scopulinum to retain the constancy one 

might wish them to, it seems the part of sound classification to treat 

P. Lemmoni as 

P. MOHRIOIDEs, var. Lemmoni (Underw.), n. comb. Aspidiwm 
mohrioides D. C. Eaton, Ferns of N. A. ii. 251, t. Ixxx. figs. 4-9 (1880), 
as to Lemmon plant figured. P. Lemmoni Underw: Our Nat. Ferns, 
ed. 6: 116 (1900). 

Besides agreeing in all their fundamental specific characters, typical 
P. mohrioides and its vars. scopulinum and Lemmoni are amazingly 
similar in their selection of habitat. Bory’s statement, based upon 
the observations of the original collectors of the Falkland plant, was 
that “elle crott dans les fentes des rochers”’ and the latest statement, 
by Skottsberg, is similar: “Rocky places, often deep down in crevices,” 
while in the “stone-runs” “Two ferns are found in solitary tufts be- 
tween the blocks, Blechnum magellanicum and Polystichum mohrioides, 
both finely developed.”! How strikingly like Eaton’s account of the 

type-station of var. Lemmoni: “Mr. Lemmon writes that this fern 
grows in loose and moist granitic soil, the root-stocks hidden under 
rocks;’” or like Bradley’s account of og type-region of var. scopu- 
linum in the Teton Canon of Idaho: “we climbed a sharp slope of 
stumbling rubbish, and then found ourselves on a narrow crest, 
overlooking an immense cajion, the Great Téton Canon . 
The descent from this crest is very steep; and, in dodging falling 
masses of rock, started by those behind him, Mr. Bechler unfortunately 

saan "No. Survey of the Falkland Islands, Kungl. Svenska Veten- 
3). 1 shag 9, 114 (1913 Eaton, 1. c. 252 (1880 
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got a severe sprain.’”! At the isolated stations at the head of Snow 

Brook and on the ragged walls of Devil’s Gulch on Mt. Albert, 

Quebec, where I have several times collected the plant, var. scopuli- 

num is in dry rock-crevices (serpentine) or under broken rock whence 

its tough roots are most difficult of extraction. In the latter situations, 

where the tallest and least plicate fronds naturally develop, the fronds 

are often badly broken by the shifting rock-debris. 

The range of the aggregate-species, Polystichum mohrioides, is, as 

already stated, similar to the ranges of several other plants, although 

differing, naturally, in many details. Thus Myriophyllum elatinoides 

Gaudichaud occurs on New Zealand, Chatham Island, Tasmania, 

the Falkland Islands, in the Ardean region from Cape Horn to Ecua- 

dor, locally in Mexico, and it is known in the western United States 

in Arizona and Oregon.? Empetrum rubrum Vahl, characterized by 

white-woolly branchlets, leaves not reflexed in age and red drupes, 

occurs on the Falklands, along the Andes from Tierra del Fuego into 

Chile, on Masafuera (the western island of the Juan Fernandez group), 

and 2500 miles (4025 km.) east of Patagonia on Gough Island and on 

the islands of the Tristan da Cunha group. Outside the Subantarctic 

and southern Andean regions the only Empetrums are the tic 

circumpolar E. nigrum L. with branchlets at most minutely puberu- 

lent, the leaves reflexed in age and the berries black or purplish; 

and two species centering on the Gulf of St. Lawrence, E. Eamesit 

Fernald & Wiegand and E. atropurpureum Fernald & Wiegand, 

both of which have the white-woolly branchlets, non-reflexed leaves 

and red berries as in the Subantarctic E. rem but differ from it 

in more trailing habit and in seed-characters 

The quaint little genus Lilacopsis of the aaa has three 

strongly marked species or groups of species. One, L. lineata (Michx.) 

Greene,‘ with the linear-clavate broadly round-tipped 3-6-jointed 

leaves scattered and oe along the creeping filiform stem and 

1 Bradley in Hayden, U. 8S. Geol. Surv. of Terr. 6-Ann. Rep. 219 (1873). 

2See Fernald, ata bg xxi. 124 (1919). 

* For further discussion, see Fernald & Wiegand, Ruopora, xv. 213-217 base’ 
is probable that, when the original plant of Hydrocotyle chinensis L. 8 

ue Nabe Re is deiner examined, it will prove = be Lilaeopsis lineata, in sara cm 

to take up for the characteristic plant of. Atlantic North America 

the ven cad ropriate name L. chinensis rie untze. The Linnean description 

strongly suggests L. lineata, although the phrase “Folia . . saepius bina ad 

articulos” is not very satisfactory, No Lilaeopsis is known fro m Asia and Linnaeus 

evidently had his geographic data confused. His Hydrocotyle chinensis generally 

been referred to the all-inclusive L. lineata (or Crantzia lineata), but it is worthy of 

note that upon Linnean type Asa Gray made the memorandum 

‘a species of Crantzia,” not our species, with which he was 
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without obvious stipular margins, and with the fruits constricted at 

base or pyriform, is confined to saline mud of the Atlantic coast of the 

United States and of southwestern Nova Scotia. The second species 

L. carolinensis Coult. & Rose, a plant with long-petioled leaves having 

spatulate or oblong blades up to 2.5 cm. long and 1.5 cm. broad and 

comparatively large globose fruits, was originally described from the 

southeastern United States but it is apparently found also in Paraguay 

(for example, Hassler, no. 12,271) and elsewhere in temperate eastern 

South America. 

The third and most widely spread group of species is typified by L. 
attenuata (Hook. & Arn.) Fernald,! a plant characteristic of southern 
South America and the Andes and represented northward by L. 
occidentalis Coult. & Rose and L. Schaffneriana (Schlecht.) Coult. 
& Rose and southward by the plants of the Falkland Islands, New 
Zealand, Tasmania and Australia which have erroneously passed as 
the Atlantic North American L. lineata or Crantzia lineata (Michx.) 
Nutt. The published illustrations? of fruits indicate considerable 
differences and it is possible that the austral series contains other 
species than L. attenuata and L. Schaffneriana but without better 
material than is now at hand it would be unwise to attempt further 
subdivision. The essential point in regard to the Australian, New 
Zealand, Tasmanian, Falkland, Argentine and Andean plants is, 
that they as well as the Mexican and Pacifie North American plants 
all differ in fundamental characters from the Atlantic North American 
L. lineata; for in them all the more elongate and slender or often 
attenuate leaves are tufted along the comparatively stout creeping 
stem, not solitary and scattered as in L. lineata; when well developed 

they show 6-13 joints instead of only 3-6 (rarely 7) and they often 
have scarious stipular margins which frequently persist as old shreds. 
Whether they finally prove to be a single species, L. attenuata, or 
several, the plants of Subantarctic regions and of temperate and 
Andean South America constitute, with the Mexican and Pacific 
North American plants, a distinct section of Lilaeopsis. 
It is thus evident that, although differing in details of distribution, 

Polystichum mohrioides, Myriophyllum elatinoides, the red-berried 
Empetrums and the species of Lilacopsis centering about L. attenuata 

genie agree (Hook. & Arn.),n. comb... Crantzia attenuata Hook. & Aro in 
sa iii, 346 (1833). 

| —— — t. C. (1847); Weddell, Chloris Andina, ii. t. 68 (1861); 
Coult. & Rose, Bot. Gaz. xxiv. 48, 49, figs. and 4 (1897); Jepson, Madrofio, i. 139, 
fig. 25 (1923). 
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are similar in having interrupted Subantarctic and Andean ranges 

and in occurring in the northern hemisphere only in western America 

or in the region of the Gulf of St. Lawrence or in both areas. 

Il. THE DWARF ANTENNARIAS CF NORTHEASTERN 

AMERICA. 

(Plate 142.) 

The larger species of Antennaria of temperate eastern America are 

reasonably understood, but there is another series of highly localized 

species, chiefly of the calcareous areas from northern Labrador to 

Newfoundland, eastern Quebec and the James Bay region, which 

have not been so clearly defined. These are the plants which have 

passed chiefly as A. alpina (L.) Gaertn. and which, with it, form a 

rather natural group of species. In the cordilleran region of North 

America these plants have attracted much attention and a large 

number have been proposed as species. In eastern America they 

occur wholly beyond the habitations of resident botanists, unless we 

include in eastern America botanically quite similar Greenland. The 

Antennarias of Greenland have been carefully treated and beautifully 

illustrated by Porsild;! but in the region immediately to the west 

and southwest of Greenland these plants are collected only by 

the chance botanical visitor and our knowledge of them, like 

our knowledge of the whole vast region from Gaspé and 

Newfoundland northward, is in very rudimentary condition. 

However, the necessity of properly identifying two quite distinct 

species discovered in 1923 on the Shickshock Mountains makes it 

desirable to draw into convenient form our knowledge to date of 

these plants. The following synopsis of the species occurring south 

of Hudson Straits is therefore presented, not because it is final but 

because it may draw attention to a group about which much more 

information is needed. Further exploration of Newfoundland, Anti- 

costi Island, the Gaspé Peninsula and the Labrador Peninsula will 

surely bring to light many additional species; and, to judge from our 

experience to date, they may be most hopefully looked for on barrens 

and mountains of limestone, basic schists and traps. 

1 ; the Genus Antennaria in Greenland (Arbejder fra den Danske Arktiske 

Station paa Disko, Nr. 9), Meddel. om Groenl. li. 267-281 (1915). 
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In order properly to orient the small-leaved boreal series here spe- 
cially considered, the leading features of the other sections of the 
genus represented in eastern America are indicated in the key. 

a. Basal leaves! erect, oblanceolate to elliptic-acuminate, 2-16 
em. long, similar to the cauline ones: involucres of the pistil- 
es — brown to blackish: plants sparingly to not at all 
sto 

Fernald & Wiegand and A. pulcherrima (Hook.) Greene. 
a. Basal bacved spreading, forming depressed rosettes, strongly 

contrasting in outline with the cauline leaves: plants 
humifuse or Henk stoloniferous b. 

b. Larger basal leaves only 1.5-5 mm. wide, blunt or barely 
short-mucronate c 

c. All ae involueral bracts of of the pistillate heads? deep- 

d, Bracte subequal, narrow; the inner linear or lanceolate 
and acute: heads 1-6 e 

z Dae oe terminated by a phors a distinet 
us mucro: cio ng f. 

sf , pera eae glabrous ‘and ie or 
grayish-pubescent above: cauline leaves dis- 
tant; the upper with an Shine awa serge 
appen age: corollas 4-5 mm. ay ee of wp 

3-0. ye 
r than the thtarhuadints. dies. ie ey alpina. 

+. Sain denvee canescent:, cauline leaves crowded; 
e upper with a lanceolate pubescent scarious 

appendage: corollas 3. ere ong: pits of 
begs receptacle 60-100, mm. broad, 

a Pernt ee eee Ears cae peliben bees . Sornborgeri. 

solete oO weather vor leaves barely 
visible: pai mn 3-4 mm. long 

g. Caulin gnc 9-15; the star By and upper taper- 
a slender subulate tip sly the very , 
ost with a lanceolate scari i See: .3. A. cana. 

g. patos Gentes 5-8; all but the ional with a: 
ceolate flat scarious tip 1.5-3 mm. ' 

re ae eaS eS hs Gite ep cae hs Caress 4A. vexillifera. 
d. Braste is in taba 5 outwardly shorter series, sions, 

leit call | 5 SSS eee ean es . A. pygmaea. 
c. At least the inner a of the pistillate heads with 

white or whitish t basal leaves whitened above. 
with minut e pubeseence h. 

h. The 1 31 
with sl slender stat 

terminal ap pendages: rosette-leaves blunt or shorts 
mucronate: = involueres 4-7 mm. high, with 
ppressed-ascending 

t. Teahers of as series of distinctly unequal pale- 
Spat. SRE Sa ae a eerie eel 6. A. straminea. 

+ By basa basal leaves are meant not only those of the basal rosette but the new broad 

VAs OF shoots. On account of weathering the for- 
mer are often bruised and and uncharacteristic 

* The only species of this series of which staminate plants are known is A. nitida. 
The descriptions of all the others, therefore, are drawn only from pistillate plants. 
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“e Fhipeene of 2-3 (-4) pein of — or obscurely 
cated whitish, creamy or roseate bracts /. 

a. Indian t of the see a pen and lustrous 
as if ee: auline leaves 9-18: inflores- 
cence glomer bth corollas 3-3.5 mm. long k. 

ong: involucre not viscid, with thin 
eactin the thin tips of the inner series lacer- 
Midas = ai ot Pon ee 7. A, albicans. 

All but the upp t sho LO 

mucronate: involuere De ee tente e, with 
thick and firm bracts; the thick tips entire 
or ly erenula en asbsich « 5b ea Re se ah 8. A. nitida. 

j. Indument of the rosette-leaves a loose tomentum: 
cauline leaves 5-10: inflorescence a corymb: 
nee ollas 3.8-5 mm. ae 

l. Flowering stems 3-7 em. high, not glandular 

.9. A. Pease. =§: 
f, Flowering stems 0 5-1.5 ike high, glandular- 

hi bove: upper ca e leaves with 

cre glandular-viscid: achenes papillose. .10. A, subviscosa. 
h. The 5-8 upper cauline leaves with broad flat scarious 

appendages: rosette-leaves _ ronate: involucre 
gy Seite for the whitish tips) fuscous, 6-8 mm . high, ‘ ; 

ts loosely spreading... 6.04. .3.¢6). vies sees 11. A. isolepis. 

b. Larger anak eaves mostly wider Cares vor than 5 mm. 
wide), distinctly mucronate or apic 

m. Rosette-leaves space esata ds small, 0221 wide, 

with only the midrib prominent to the tip itenliihe 

the lateral ribs short and pam nN 

n, Middle and upper ca leaves aa by a flat 

or merely involute scarious appendage. . . . 4 neglecta Greene, A. 

Seite rnald, A. epothislata Fe rnald, A. canadensis 

n. Middle. ‘and u upper cauline leaves subulate-tipped 

or mucronate, Sat a scarious appendage Bai 

sometimes on the bracteal leaves of the inflorescence Ss waar wa 

loidea Fernald, A. ee Fernald, A. neodioica G 

m. eee comparativel ge 0.7-5.5 em. broad, 

mewhat feptiient beneath . .A. plantaginifolia (L.) 

Richardson, A, occidentalis ge A. fallax Greene, A. Brainerdii 

as Parlinii Fernald, A. solitaria Rydberg. 

fs A. ALPINA . ) Gaertn. Fic. 1. Humifuse, with trailing sublig- 

us branches up to 1 dm. long: stolons short and crowded: rosette- 

i oblanceolate, 0.8-1.8 cm. long, 1.5-4 mm. wide, narrowed to a 

distinct -mucronate tip, bes ight green or canescent above: 

acuminate; the inner scecmuata corollas 4-5 mm. long: longer pappus- 

bristles 5-6 mm. long: achenes glabrous, 1.3-1.5 mm. long: pits pits of 
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the denuded receptacle 20-30, 0.3-0.4 mm. broad, much broader than 
the intermediate ridges. 

Three varieties with us: 

Flowering stems 2-12 em. high, with 4-9 leaves: heads (when 
more than 1) in a close corymb or glomerule. 

Rosette-leaves green and glabrous above.................. Var. typica. 
Rosette-leaves canescent-tomentose above............... Var. canescens. 

Flowering stems elongating to 2-2.3 dm., with 9-13 leaves: ro- 
sette-leaves green and glabrous above: heads 1-2, the lower ; 
(when present) on a pedicel 1-1.5 em. long.......... Var. ungavensis. 

ar. CANESCENS Lange, Fl. Dan. xvi. (fase. xlvii.) 9, t. 2786, fig. 1 
(1869); Fernald, RHopora, xviii. 237 (1916). A. angustata Greene, 
Pittonia, iii. 284 (1898). Var. cana Fernald & Wiegand, RHopora, 
xili. 24 (1911), in part—The commoner extreme in eastern America, 

extending south to Port Manvers, Labrador (Delabarre). — 
Var. UNGAVENSIS Fernald, Ruopora, xviii. 238 (1916).—Known 
a ae the type-region, Stillwater River, Ungava District. 
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4—5.5 mm. long: achenes glabrous, 1.2—1.6 mm. long: pits of the mature 
denuded receptacle 60-100, 0.1 mm. broad, much broader than the acute 
intermediate ridges—RHODORA, xviii. 236 (1916). A. alpina, var. 
cana Fernald & Wiegand, RHopora, xiii. 24 (911), in part.—Dry 
limestone barrens, western NEWFOUNDLAND. l. July, early 
August. 

vexillifera, spec. nov. (Fic. 4), humifusa, stolonibus foliosis 
confertis perbrevibus (ad 2 cm. longis); foliis basalaribus late spa athu- 

latis vel cuneato-obovatis apice rotundatis vix mucronatis 5-12 mm. 

longis 3-4 mm. latis supra albidis, tomento denso minuto; caule 

florifero 6-10 cm. alto gracili; foliis caulinis 5-8 nb asp ng imis 

oblanceolatis, mediis superioribusque linearibus 5-10 mm. lon 

cum apice scarioso oblongo-lanceolato 1.5-3 mm sien soeenieih: 

capitulis femineis 1-5 corymbosis hemisphaerico-campanulatis basi 

rotundatis; involucro 6-7 mm. alto basi lanato; bracteis 2—3-seriatis 

subaequalibus tenuissimis, exterioribus anguste oblongis obtusis vel 

subacutis basi castaneis, interioribus lanceolatis fulvis plerumque 

acuminatis; corolla 3-4 mm. longa, lobis purpurascentibus; stylo 

purpurascenti; planta mascula ignota.—Matane County, QUEBEC: 

dry open gravel on the tableland-saddle regent about 1070 m.) 

between Mt. Mattaouisse and Mt. Collins, July 8, 1923, M. L. Fernald, 

Ludlow Griscom, K. K. Mackenzie, A. S. Pease & rf B. Smith, no. 

26,056 (Tyre in Gray Herb.). 

Closely simulating A. cana but at once distinguished by its cauline 

leaves. In A. cana these are 9-15, the median and upper ones tapering 

to a slender subulate tip, only the very uppermost with a scarious 

tip. In A. vevillifera the cauline leaves are fewer (5-8) and all but 

the very lowermost bear conspicuous broad pennant-like scarious tips 

(whence the specific name.) 

A. vezillifera has the cauline leaf-tips of A. alpina, but that species 

has much narrower and distinctly mucronate basal leaves, larger 

heads with narrower and more fuscous involucral bracts and longer 

corollas (4-5 mm. long). 

5. A. pyGMakA Fernald. Fic. 5. Dwarf, 3-4.5 em. high, mono- 

cephalous, humifuse; the assurgent t stolons very short, not obviously 

a. basal leaves oblanceolate, mucronate, 8-14 mm. ‘bas. 2.5- 

e, glabrous or glabrate above; the cauline about 9, crowded, 

TiisseacbbighGeclate 6-14 mm. long, lanate beneath, sorthtcrhtt glabrate 

above, with a lanceolate or narrowly deltoid g rious tip 

1.5-2 mm. long: pistillate involucre hemispherical, 7 mm. high, 12 12-13 

mm. broad (in the dried material), lanate at base: bracts in 

series, definitely imbricated, oblong, obtuse; the outer fuscous, with a 

short stramineous tip; the inner with a long obtuse stramineous tip: 

corollas 4 mm. long: staminate plant unknown.—Ruopora, xvi. 129 
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(1914) penis only from northeastern Laprapor! (Weitz et al.). 
Fl. Au 

A. rs Pa Fernald. Fic. 8. Plant humifuse, the leafy 
stolons very short or slightly elongated (up to 7 cm. long): leaves of 
the rosette spatulate, subacute, barely mucronate, 5-12 mm. long 

. broad, white above with dense fine tomentum: Napisy stem 3-14 
cm. high, punemiek Aig leafy: cauline leaves 8-10, linear, 6-14 mm. 
long, 1-2 mm. wi e median attenuate to a da i subulate tip; 

the upper with a aie scarious tip: pistillate heads 1~7, usually in a 
close corymb, pam bueniccampanviate, rounded at base: involucre 
5.5-7 mm. high, 4.5-8 mm. broad (in the dried specimens), with 4-6 
series of itd distinctly imbricated bracts: the outer bracts ovate or oblong, 
brown, slightly lanate at base, with a thin chartaceous stramineous 
obtuse or subacute tp: the median oblong, with a deltoid obtuse or 

tip; the inner with a | erose stramineous 

tip: corollas 3.7-4.2 mm. long: achenes glabrous, 1.4 mm. long: 
Snes Porpee tists 4.5-5 mm slong: style yellowish, becoming 
bro taminate plant unknown.—Ruopora, xvi. 130 (1914).— 
Rocky or ait 8 careous Seas and headlands bordering Notre 
om e and Ingornachoix Bays, Newrounpuanp. Fl. July, early 
u gust 
ce re ALBICANS Fernald. Fic.6. Plant humifuse, the leafy nay 

very short (up to 2 em. long): basal leaves spatulate, subacute or 
tuse, scarcely mucronate, 3-8 mm. long, 2-3 mm. wide, white adobe 

with dense minute somewhat shining tomentum: flowering stem 4.5-9 
m. high, slender, somewhat remotely leafy: cauline leaves O15, 
ines, 6-12 mm. long, 1-2 mm. wi vas the median attenuate, subulate 

; the upper with a glabrous linear scarious tip 2-2.5 mm. l 
pistillate heads (1-)2- in SORE Bat turbinate-campanulate: involucre 

As noted when A. pygmaea was published, this is the plant which Gray in the 

Sicupetaer Flora treated as A. carpathica (Wahlenb,) R. Br.: “ Labrador (a mono- 
cephalous form!) ut Gray, of course, was writing 

fe 

f tiny anak — Theodor Holm, lamenting 

disa 
record of the Labrador plant (A. Sarneds. which was agen ot aiibe rstood by Gray, as 
proof that A. carpathica doés grow in America, though in Labrador it so far departs 

from the = type as to have only a single head (Ruovora, xxii, 142); and he 

ae 
a Greene I find it impossible to 

em from A. sorters ” Thave ge ah me 19 arenes ctions of A. carpathica 

of Europe he 26 of the Rocky Mountain A. lanata. In the former 2 to 4 of the median 

of the uppermost leaves ever showing dilated appendages; but in A: lanata 4 to 9 
of the cauline leaves have broad and conspicuous pennant-like appendages i 

BAUR LLLO 
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4.5-6 mm. high, 4.5-6 mm. wide (in dried specimens): bracts in 2- 3 

series, subequal, thin; the outer 3-4 mm. long, oblong or tnsaatate, 

obtuse or subacute, straw-color or brown, green and a little eg at 

base; inner oblong, obtuse, spent milk-white: corollas 
ong: achenes glabrous, 0.8-1 mm. long: longer ometiadia 

44.3 mm. long: staminate plant et wn.—RHODORA, XVI. 

(1914) .—Dry limestone anne northern domes of Table Mt., Port 

& Port Bay, Newrounp.tanp. Fl. July. 

8. A. nirmpa Greene. Fic. 9. Resembling A. albicans. Pisti.- 

LATE PLANT with the stiffish stolons up to 6 dm. long: basal leaves 

0.5-1.5 em. long: flowering stems 0.5-2 dm. high: sgaknd leaves 9-18; 

the middle and u pper merely short-mucronate: heads 5-9 in a glomerule: 

involucre 6-7 n high, viscid-hirsute: bracts about 4-seriate, very 

unequal; the bate 3-4.5 mm _ long, oblong, obtuse, whitish, gréen and 

densely lanate at base; the inner wae, gradually narrower, obtuse, 

entire or barely erose: corollas 3-3.5 m ong: achenes 0.8-1.2 

long: longest pappus-bristles 5 mm. big. STAMINATE PLANT with 

glomerules 1-2 cm. in diameter: involucre with firm creamy or 

Algae Cie as oe entire to merely crenulate bracts: corollas 

mm. s 44.5 mm. long, upwardly barbellate; the 

lightly dilated Garey broad) tips crenate.—Pittonia, iii. 283 (1898). 

rida viscidula E. Nelson, Proc. U. S. Nat. Mus. xxiii. 710 (1901). 

: chee la Rydberg, FI. Colo. 369 (1906).—Dry limestone soil, 

Chat Isl., James Bay, QueBEc to ATHABASCA and Uran Fl. 

late June, July. 

A. Peasei, spec. nov. (Fic. 11), humifusa, stolonibus foliosis con- 

fertis perbrevibus (ad 2 cm. longis) ; foliis basilaribus late oblanceolatis 

vel anguste cuneato-obovatis 7-12 mm. longis 24.5 mm. latis mucro- 

natis ae albidis, tomento denso minuto; caule florifero 3-7 cm. 

chartaceo-petaloideis, exterioribus oblongis subacutis pallide brunneis 

basi subcastaneis, interioribus similibus acuminatis lacteis ; corollis 

3.8-5 mm. longis; stylo purpurascenti; achaeniis glabris; planta 

mascula ignota.—Matane County, Quesec: talus of mica-schist, 

chimney east of Razorback Ridge (altitude 850-1000 m.), Mt. Logan, 

July 13, 1923, A. S. Pease & L. B B. Smith, no. 26057 (type in Gray 

erb.). 
Related to A. albicans of western Newfoundland and A. subviscosa 

of Rimouski County, Quebec. From the former distinguished by the 

istinctly mucronate and loosely tomentose basal leaves,” the few 

cauline leaves, the larger heads, the acuminate inner involucral bracts 

and the longer corolla; A. subviscosa is a coarser plant with trailing 
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branches often 4 or 5 dm. long. It has 7-9 cauline leaves, the upper- 

most with subulate or involute tips; its heads are more numerous 

(3-9) and its glandular-viscid involucres have more definitely imbri- 

cated bracts. 
Various cordilleran species, A. umbrinella Rydberg, A. pulvinata 

Greene, etc., are related to A. Peasei but I am unable to find any 

species to which it can be satisfactorily referred. 
10. A. susviscosa Fernald. Fic. 10. Plant densely humifuse, 

the trailing branches subligneous, often 4-5 dm. long; stolons very 
short and crowded: leaves of the rosettes "sheet ipods eich 
mucronate or with a very short mucro, 0.5-1.5 cm. long, 2-5 m 

broad, densely white-tomentose: flowering stems 0. 5-1. 5 ‘dim. hist: 
white-tomentose throughout, glandular-hirsute above: cauline. leaves 
7-10, tomentose; the lower linear-oblanceolate, mucronate, 1.5-2.5 

em. long; the upper linear-attenuate, with a subulate or involute sub- 
scarious pubescent tip: pistillate heads 3-9, densely or loosely corym- 
bose: involucre 7 Asaeong woke 5-6.5 mm. high: bracts about 
3-seriate; the outer 3-4 mm. long, oblong, pia ii greenish 

or stramineous, ai rose-tinged, glandular-viseid, with a thin obtuse 
cream-colored or rose-pink tip; interior narrower, acutish: corollas 
3.8-4.3 mm. long: achenes papillose, 1-1.2 mm. long: longer pappus- 
bristles 4.5-5 mm. long: staminate plant unknown.—RuHoporRA, Xvi. 
131 (1914) .—Cold north-facing limestone sea-cliffs east of Bic, 

July. 
11. A. isoLepis Greene. Fic. F. Humifuse, the leafy stolons up 

to 7 cm. long: rosette-leaves oblanceolate or obovate, subacute or obtuse, 
short mucronate, 0.8—2.5 cm. long, 2-7 mm. broad, densely white-tomen- 
tose above: flowering stems 0.7-2.5 dm. "high, flexuous: see leaves 
9-18, linear-oblanceolate, tomentose, 1.5-3 cm. long, 2+4 m ad; 
me be oe with subulate tips; the 5-8 upper with —_ fat scarious 

achenes sparingly papillose, 1-1.2 mm. long: longest se sueu-tihietles 
4.5-5.5 mm. long: staminate atest unknown.—Ottawa Nat. xxv. 
41 (1911).—Coast of Hudson Strait, Uncava Disrricr, and south 
near the outer coast at least to Port Manvers, Laprapor. FI. July, 
August. 

EXPLANATION OF PLATE 142. 

Fie. 1, Antennaria al na X 1; 1a, tip of media I 
A, Sornborgeri PSF age of median asin e leaf er ge * nti x 1; 
3a, tip of median ea cauline leaf X 4. Fic. 4, A. verillifera X 1; - 4a, tip of median 
cauline . Fie. 5, A. pygmaea X i ; 5a, tip of median cauline leaf X 
Fic. 6, A. albicans X 1; 6a, tip of median cauline leaf X 4; 6b, pe oe 
ead para! x4. Fic. iy } , ; ip of me cauline x 4. 

i nea X 1; 8a, tip of median cauline leaf X< . 
ae X 1; 9a, tip of median cauline lea ; 9b, inner bract of involucre 
ar : t X 4. Fig. 10, A. } <I; ere tip of median cauline 

eaf X 4; 10c, central flower and achene X 4. Fia. 11, A. Peasei X 1; lla, 
tip of median cauline leaf x 4; 11c, eitital flower ba chau x 4% 
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lll. THE EASTERN AMERICAN REPRESENTATIVES OF 

ARNICA ALPINA. 

(Plate 143.) 

In 1905 I published! a synopsis of the species of Arnica known in 

northeastern America and at that time predicted that “doubtless 

many other species will be found, especially on the mountains and 

cliffs of eastern Quebec.”” Although the prediction has not yet been 

wholly fulfilled, two very distinct new species have been discovered, 

one on the Long Range of western Newfoundland, the other in the 

Shickshock Mountains. In determining the exact relationships of 

one of these plants, discovered in 1923 on Mt. Logan and the neigh- 

boring Mt. Mattaouisse in Matane County, Quebec, it has seemed 

appropriate to present a new treatment of the eastern species with 

few and small cauline leaves and with white and merely barbellate 

pappus (A. alpina and its allies) and to publish Miss Brackett’s 

drawings of these species. In order to show the contrast between 

these plants and the well known A. mollis Hook. of the Rocky Moun- 

tains and of the Gaspé Peninsula and of northern New England and 

northern New York, the latter species is also included in the key, 

although it seems unnecessary to discuss it in detail. 

a. ee 1-4 pairs coe scattered small bracts 

ve), at least the upper entire or only s sparingly toothed: 

= white or whitish; i rag ee oe sae ee b. 

wer leaves entire or with only remote ieeatar ae d. 

involucre and summit of peduncle villous- 

ate e. 
e. ii nearly glabrous “ Agr d minutely glandular- 

id: tice bracts 15-20, narrowly lanceo- 

late, 2-3 bebad: pat sparingly pubescent 

aes the ‘aiddle: ligules fy blunt lobes only 

43. smn, DORs 6 sc aca ics eS SEO oo mine Fess 1. A. alpina. 

e. get loosely villous: prroipers bracts 8-10, 

arrowly rhombic, 3-3.5 broad, _loosel 

villous to the tip: ligules with siatah lobes . 

Pai as SSS ak Hees ko a Bee os A. pulchella. 

d. Base of aig wide and summit of peduncle mites 

villous te f. 

j. Leaves yates or merely minutely cg on on ebb 

a argn, entire; the caulin to 

oblo: brous or essentially so ew bane 

involucral eat geen egeit 1 em. long, u- 

lar-villous at base ay os aringly pilose or glab- 

rate above: tea ae blunt lobes only 1-2 mm 

er ee ee ee 3, A. plantaginea, 

f. Leaves glandular-puberulent and iaogg te 

irregularly dentate; the cauline linear or linear- 

1 Ruopora, vii. 146-150 (1905). 
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lanceolate: stems viscid-villous at base: involu- 
cral bracts linear- to lance-attenuate, 1.2-1.5 cm 
ie uniformly viscid-villous: ligules with — 

ee WO as ee ek ce . A. Sornborgeri. 
c. Lower aves ey S ahinbe 

g. Disk-corollas 6-8 mm. long, with glabrous or only 
sparingly setose cs: the eanate pilose portion 
“ the tube and throat 3.5-6 mm. long: mature 
ahah mm. —— bright: PONG 3S: 5. A. chionopappa. 

g. Disk-corollas 9-10 mm. long, with copiously setose 
lobes; the Rates pilsee portion of the tube and 
throa t -9 mm. long: mature pappus Be 10 mm. 
0. DO NE ne es iin gs Bais ew. SSA 6. A. gaspensis. 

b. ree enes glabrous or nearly so below the middle.,...... . A, Griscomi 
a. Stem-leaves 3-5 pairs, all evenly dentate: pappus yellowish- 

rown or olive-tinged; its bristles subplumose............ 8. A. mollis. 

1. A. auprna Olin & Ladau. Fic.1. Stem 0.5-3 dm. high, sparingly 

rt-villous below, densely so above, copiously villous-lanate at tip: 
leaves nearly glabrous or minutely glandular hispid; the basal linear- 
lanceolate, 3-9 cm. long, 0.4-1.6 cm. broad, entire or with few remote 
small teeth; cauline 1-3 pairs, entire, sessile, the lowest usually much 
longer than the reduced upper ones: heads solitary (rarely 2-4), 4-6 
em. broad: involucre densely villous-lanate at base; its 15-20 narrowly 
lanceolate long-acuminate nee purplish bracts only sparingly 
pubescent above the middle, 1.2-1.5 em. long, 2-3 mm. broad: ligules 
10-15, with 3 blunt lobes 1-2 mm. long: achenes hirsute: pappus 
cream-white; its bristles barbellate. Sy oa 11 (1799), acc. to Ind. 
Kew. A. montana, B alpina L. Sp. Pl. 884 (1753). A. pp 
Vahl, Fl. Dan: ix. t. 1524 (1818) i regions, south to 
slopes of the Torngat Mts., Labrador, Mosquito Bay, Ungava Distr. ee 
= ae. and ‘Alaska; arctic and alpine Eurasia. FI. 

ers lobes (the longest 3-5 mm. hes achenes hirsute: 
white, barbellate—Ruopora, xvii. 18 (1915).—Dry exposed lime- 
og tans and shingle, Table Mt., Port & Port Bay, Newfoundland. 

3. A. PLANTAGINEA Pursh. Fic.4. Stem 1.5-4.5 dm. high, glabrous 

or only very sparingly villous-hispid below, glandular-puberulent at 
summit: leaves glabrous or didevatete pilose on the nerves and margins, 

entire; the basal oblong to oblanceolate, 0.6-1 dm. long, 1.2-2 cm. broad; 
cauline pairs, sessile, the lower 7-13 em. long, the upper much 
reduced: heads 1-3, 4-5 em. broad: involucre glandular-villous at 
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base; ats 10-12 oblanceolate bracts 1 em. long, A sat pilose or glabrate 
above the base: ligules 10-15, with 3 blunt lobes 1-2 mm. long: achene 
hispid: pappus white, barbellate. —F. 527 (1814); Femald, Ruopora, 
vil. 147 (1905). A. angustifolia Torr. & Gray, FI. ii. i. 449 (1843), in 
part, not Vahl. A. alpina Gray, Syn. Fl. i. pt. 2: 389 (1886), in part, 
not Olin & Ladau. 4. alpina, var. Lessingw Fernald & Sornbor rger, 
Ott. Nat. xiii. 106 (1899), in part, not Gray.—Banks of mountain- 
brooks, etc., Ramah to Nain, Labrador, west to Kooksoak River, 
Ungava District. Fl. August 

4. A. SORNBORGERI Fernald. Fic. 3. Stem 1.5-2 dm. high, viscid- 
villous throughout, densely so at summit: leaves glandular-puberulent 
and viscid-villous, irregularly dentate; mi basal linear-lanceolate to 
narrowly oblong, 6-9 cm. long, 0.8-1. sect cauline 3 pairs, 
linear to lanceolate: head solitary, ” 36 ¢ broad: involucre 
uneformly viscid-villous throughout; its 10-12 fron to lance-attenuate 
bracts 1.2-1.5 em. long: ligules 10-15, with acutish lobes 3-5 mm. 
long: achenes hirsute: pappus white, barbellate——Ruopora, vii. 
147 (1905).—Rocky ea of streams, Torngat Mts., Labrador. 

i. August, Septem 
. A. CHIONOPAPPA Pecdeht Fic. 5. Stem 0.74 dm. high, loosely or 

sparingly villous: leaves sparingly villous or glabrate; the basal lan 
to narrowly ovate, regularly dentate, 0.3~1.8 dm. long, 0.5-3.3 cm. 
broad; cauline 24 pairs, the lower slender-petioled and eager 

the basal; the upper sessile and much smaller: heads 1~4, 3-4 ¢ 
broad: involucre villous throughout; the 10-15 linear- to \iiie-adtervunt 
bracts 7-13 mm. long: ligules 10-15, with short bluntish lobes: disk- 
corollas 6-8 mm. long, with glabrous or only sparingly setulose lobes; 
the densely pilose portion of the tube and throat 3.5-6 mm. long: achenes 
densely short-setulose, 4-6 mm. long; the ascending white hairs about 
equaling one-half the diameter of the achene: pappus bright-white, in 
fruit 5-8 mm. long. —Ruopora, vii. 148 (1905).—Caleareous ledges, 
shingle, cliffs and river-gorges, Table Mt., Port & Port Bay, New- 
foundland; Cap-Rosier, Gaspé Co., Quebec to the Tobique River, 

ew Brunswick. Fil. late June—ear- -y Augus 
6. A. GASPENSIS Fernald. Fic. 6. Siem 34 dm. high, villous 

below, ict didlapsphibedland above: leaves sparingly pilose on both 
su rface es, lanceolate; the lower with sharp spreading teeth, 6-12 cm. 
long, 1.2-2.3 em. broad: the 3 or 4 pairs of cauline sessile, the upper 
much reduced: heads 1-4, 4-5 cm. broad: involucre glandular puberu- 
lent and sparingly pilose; its 8-10 oblong bracts 1 cm. long, with tri- 
angular tips: ligules about 10, sharply lobed: disk-corollas slenderly 
funnelform, 9-10 mm. long, with copiously setose lobes; the densely 
pilose portion of the tube alge throat 7-9 mm. Jags achenes hirsute 
with short and long hairs, the latter nearly equaling the Ronee of 
the achene: pappus cream-white, in fruit 9-10 mm. long.—Ruo 
vii. 148 (1905). —Caleareous ledges and cliffs, Cap Tourelle, “Guanes 
Se Be pane Fi. Jul 

Griscomi, n. i (Fic. 7), rhizomate gracili 0.4-1 dm. longo 
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nn vel oblique eRe caule solitario (rarissime 2-3 
a sparse villoso-hirsuto 0.8-2.5 dm. alto; foliis rosulatis 

lanceolato-cllipticis 3-10 cm. pas 0.5-2 cm. latis subacuminatis 
i angustis plus minusve petiolatis supra papillosis vel sparsissime 

villosis glabratisque ciiatis margine calloso-serratis, dentibus 3-7- 
jugis; foliis caulinis 1-2-jugis, inferioribus oblanceolatis vel oblongis 

vel lanceolato-ovatis remote serratis vel integris glabris vel papillosis, 
superioribus valde reductis apice calloso-subulatis; pedunculis 1-3 
nudis vel bracteolatis, bracteolis linearibus apice subulati-filiformibus; 
cauatalls 2.5-4 cm. diametro; involucro 1-1.5 cm. alto basi minute 
piloso supra glabro; bracteis 8-10 anguste rhomboideis 2-3 mm. latis 
acuminatis ciliatis dorso glabris, paginis interioribus apice villosis; 
ligulis 9-12 luteis, lamina 1-1.5 cm. longa 4-5 mm. lata 7—9-nervata 
apice 3-dentata, dentibus longioribus 0.5-1 mm. longis; corollis —_ 
6-7 mm. longis, tubo aes 2.5-3.5 mm. longo; achaeniis 3-3.5 m 
longis glabris vel ad apicem sparse breviterque hirsutis; pappo 6-7 
mm. longo albo, setis Sci Ge —Matane County, QUEBEC: moist 

rock-walls and shelves of hornblende-schist at head (altitude about 
1070 m.) of Big Chimney, Mt. Mattaouisse, July 8, 1923, M.L. Fernald, 
Ludlow Griscom, K. K. Mackenzie, A. S. Pease & L. B. Smith, no. 
26,082; same station, August 20, 1923, Fernald & Smith, no. 26,085; 
dry schistose crests and talus of Razorback Ridge (altitude 850-1000 
m.), Mt Logan, July 13, 1923, Pease & Smith, no. 26,083; cold chim- 
neys in the schist at about 900-1000 m. altitude, south of Fernald 
Pass, Mt. pea tncninne, August 20, 1923, Fernald & Smith, no. 26,084 
(ryPE in Gray Herb.). 

Named for Ludlow Griscom, professional ornithologist, keen 
amateur botanist, tireless explorer and choice companion, who first 
discovered the plant which subsequently proved to be somewhat 
generally distributed on the cold walls of Mts. Mattaouisse and 

Logan. 
Arnica Griscomi belongs to the group of species nearly related to 

A. alpina. From all of them it is distinguished by its achenes being 
= at base or often nearly throughout; A.alpina, A. plantaginea, 
A, chionopappa, A. gaspensis and A. arnoglossa Greene, the five 

species to which it is most nearly related, having the achenes densely 
hirsute with comparatively long trichomes. In A. alpina, further- 
more, the entire basal leaves are very narrow, and the involucre is 
densely lanate at base and it has more numerous and narrower bracts. 
A. chionopappa has the more numerous linear- or lance-attenuate 

bracts villous throughout, the ligules more numerous, the villous 
portion of the disk-corolla longer, and the achenes longer; A. planta- 
ginea has the stem glabrous or essentially so at base but distinctly 
glandular above and its leaves are entire; A. gaspensis (which is 



Plate 142 
Rhodora 

a
\
"
 

Ry 

* 

‘ye ENS 
we wr 

x
.
 

(A 
= XA DS bi, 

pel a Mt Yay 44 

* 

ee 

B 

2s, 

o
e
 

T
p
 

a
a
,
 

_ 

m
e
s
s
i
,
 

N
A
S
A
 

o
e
 

a
S
 

ANTENNARIAS. DWARF 
A. E. Brackett del. 



=e 
ts 
ash 



Plate 1438 
Rhodora 

A. E. Brackeit del. 

REPRESENTATIVES OF ARNICA ALPINA. 



Seo 



1924] Reports on Flora of Boston District,—XLVI 107 

known only at the type-station where it has thrice been collected) 
has the involucral bracts glandular as well as pilose, its disk-corollas 
slender and longer than in others of the group and with the villous 
tube more than twice as long as in A. Griscomi, its achenes nearly 
twice as long and its pappus creamy- or sordid-white instead of snow- 
white. A. arnoglossa, described from the Black Hills, is densely 
glandular-puberulent above and the very young achenes (the only 
ones seen) are definitely longer than the mature ones of A. Griscomi. 

EXPLANATION OF PLATE 143. 

Fig. 1, Arnica alpina X 1 disk-flowered X 4; 1b, es: of ligule x 4 
yee 2, A. — oe for ie of ligule X 4. Fig. ms head of A. Sornborgeri 

4, A. plantaginea X 1. Fia. 5, A. chionopap ppa X 1; 5a, disk- 
iia er x4 | Fie. 6a, disk-flower of A. gaspensis x 4. Fig. 7, A. Griscomi 
4; 7a, disk-flower 

(To be continued) 





CONTRIBUTIONS FROM THE GRAY HERBARIUM OF 

HARVARD UNIVERSITY.—New Series.—No. LXXII 

(Continued from page 108.) 

IV. SOME SENECIOS OF EASTERN QUEBEC AND 

NEWFOUNDLAND 

(Plate 144.) 

SENECIO RESEDIFOLIUS.—In 1818 Ledebour described from the 
Altai of Siberia a monocephalous Senecio under the name Cineraria 
lyrata.|. The plant was subsequently collected by Bunge, Fischer, 
Tiling, Turezaninow, Charles Wright and others in the Altai and 
Baikal regions or at other points in Siberia eastward to Amur and 
the coast of Bering Straits. It is a well marked but highly variable 
plant, a single variation of which was illustrated in Reichenbach’s 
Iconagraphia2 In 1831 Lessing gave a beautifully detailed description 
of one of Chamisso’s plants from Bay St. Lawrence or 
Lawrence on the Asiatic side of Bering Straits as Senecio resedifolius,® 
and as a syncnym he cited Cineraria lyrata Less., Lessing’s specific 
name being unavailable on account of the older Senecio lyratus L. f. 

Gradually the knowledge of Senecio resedifolius was extended 
until, in 1867, Herder’ recognized it as a wide-ranging species, extend- 

1 Ledeb. Mém. Acad. Pétersb. v. 576 (1818). 
2 Reichenb. Ic. Bot. nage el fa 101 (1824). 
3 Lessing, 3 83 Lessing’s Account says set sage! the efor 

habitat was ‘‘In sinu Sg ‘ee ‘col. de aig cress * and one of origina] lab 

in Chamisso’s hand, in the Gray Herbari equally explicit: ea ee Laurel 

This, of course, is the well known Bay or = aoe of St. Lawrence on the west side of 

Bering Straits, where many types were collected by Chamisso. Greenman in his 
monograph cg Mo Bot. Gard. iii. 99) — nag the Chamisso material 

as coming fro Alaska: St. Lawrence Island, Cham 

4 Herder, Reteen in den Siiden von Ostsibirien, iii. Here. 2: 116 (1867). 
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ing from Bering Straits across arctic Siberia and south to the Altai, 
and along the coast of Alaska to “Brittisch Nord-Amerika.”’ In 
1916 its range, as understood by the monographer of the genus, Green- 
man,! was essentially the same, he citing specimens from as far south 

as the Aleutian and Shumagin Islands and “ Mucklung River” (sup- 
posed to be in British Columbia). At the same time Senecio Fernaldii 
Greenman,” from a spur of the Long Range in Newfoundland, was 
described as a new species. The type of the latter was a single 
rather exceptional individual,* but it showed characters in the foliage 

and in its lack of ligules which seemed to separate it from the ordinarily 
radiate S. resedifolius. Subsequently, however, the Newfoundland 
plant (figs. 1 and 1‘) has been twice collected in quantity at the type- 

locality, in July, 1914 (Fernald & St. John, no. 10,873) and in July, 

1921 (Mackenzie & Griscom, no. 10,483). A few individuals of these 
later collections are good matches for the type; but of the 47 plants 

of these two collections preserved in the Gray Herbarium all but 
these half-dozen individuals show such departures in the toothing 
and shape of the basal leaves, development and cutting of the cauline 
leaves, and development of ligules that, by those who have not seen 
them growing in one area of limestone shingle, and who might depend 
too reliantly upon the key-characters used by Greenman, “heads 

. discoid,” and “Lower leaves sharply dentate,” they 
might readily be sistatien for several species. The basal leaves may 
be sharply dentate, rounded-dentate or shallowly undulate, oblanceo- 
late, rhombic, elliptic, orbicular or reniform, and at base from nar- 
rowly cuneate to cordate. The middle and upper cauline leaves 

ewise vary from linear- or lance-attenuate to deltoid and from 
entire to pinnatifid; and the heads are either discoid or radiate. S. 
Fernaldii, growing as it does upon a dry exposed limestone tableland 
without shelter from wind and brilliant light, is a dwarf plant with 
strong tendency to purple coloring in leaves and involucre, and in 
all these features, as well as in its disk-flowers, the individuals with 
crenate-dentate basal leaves seem quite inseparable from Chamisso’s 
original material from, the west side of Bering Strait of S. resedifolius, 
america, ot. Gard. iii. 99 (1916). 
a, l. ¢. 90 ua 

ae — after repeatedly | made solemn vows to look at nothing else and were 
—— as Peck é mn | order to reach the ‘Settlement before dark, 

usua a mass 1 to my = feet. This was too great a temptation, so ‘so I snatched the plant as .s it w was slidi —Fernald, Ruopora, xiii, 131 (1911). # aio 
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while others are inseparable in foliage, involucre and disk-corollas 

from material collected by Charles Wright on Arakamtchetchene 

Island in Bering Straits or by Blaisdell at Cape Nome; while taller 

and looser-growing individuals are almost identical with Weinmann’s 

specimens from the Kuskokwim Valley in Alaska. The only difference 

I can make out is that the material from about Bering Sea usually 

has well developed rays; the Newfoundland plant is usually discoid, 

though occasionally with short ligules; but the ligules of the Chamisso 

material are nearly as short as in the radiate plants from Newfound- 

land, while S. resedifolius, var. columbiensis Gray is a lax and luxu- 

riant shade-form separated because of its rayless heads. I am, 

therefore, unable to find any stable characters by which S. Fernaldia 

can be maintained as specifically distinct from S. resedifolius. 

During the summer of 1923, the party’ exploring the schistose 

mountains centering on Mt. Logan in Matane County, Quebec, found 

a very handsome Senecio with large commonly solitary and radiate 

heads. This plant (figs. 1!, 1* and la), which abounds in turfy 

chimneys and upon cliffs and talus at altitudes of 850-1150 m. on 

Mts. Fortin, Logan and Pembroke, and which in its well developed 

green leaves (basal leaves up to 3 cm. broad, cauline leaves in luxuriant 

plants up to 8 cm. long and 3.5 cm. broad), tall stature (often 2-3 

dm.) and showy elongate ligules, did not suggest in the field the little 

purplish plant of the dry barrens of western Newfoundland already 

discussed; but at one station, the dry upper talus and cliffs at the 

head of Hanging Valley on Mt. Pembroke, plants clearly conspecific 

with the large-leaved specimens of the moister chimneys had the low 

stature, reduced foliage and occasionally the discoid heads of the 

Newfoundland plant. Altogether the plant of the Shickshock Mts. 

shows almost every conceivable variation, even for so protean a group 

as Senecio, and in this series collected at three closely adjacent stations 

all the recorded variations of S. resedifolius can be matched. 

The variation of S. resedifolius which was described by Ledebour 

from the Altai as Cineraria lyrata is so much taller and has so much 

better-developed basal leaves than Chamisso’s plant that it has been 

treated by DeCandolle, Herder and others as a distinct variety, var. 

lyratus (Ledeb.) DC., supposed to be confined to the Altai and Baikal 

region; but some of the individuals from the Shickshock Mts. are 

1 J. F. Collins, ©. W. Dodge, M. L. Fernald, Ludlow Griscom, K. K. Mackenzie, 

A. S. Pease and L. B. Smith. 
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scarcely distinguishable from authentic Altai and Baikal material, 

except in their slightly shorter and broader rays. Others again closely 

match in their angulate-toothed leaves Tiling’s original specimens 

from Ajan (on the west side of Ochotsk Sea) of var. multicaulis Herder; 

while others have the cauline leaves even more developed than in the 

type of var. columbiensis. 
In the Newfoundland plant the unexpanded disk-corollas and the 

outsides of the lobes are deep orange, in the Shickshock plant usually 

orange-yellow; but in the latter region a single individual was found 

with both disk- and ray-flowers decidedly reddish. And, as already 

noted, in the plants of Newfoundland the heads are commonly discoid 

but sometimes radiate, while in the Shickshock area they are com- 

monly radiate but occasionally discoid. Exactly the same. variations 

of the heads are found in Siberia, Ledebour explicitly saying in his 

description: “Capitula majora v. minora, saepissime radiata nec 

nisi rarissime discoidea. Ligulae plerumque aureae variant flavae 

et licet rarissime rubicundae.’! In brief, Senecio resedifolius, long 

supposed to be restricted to the region from Alaska across Siberia, 
is now known in two extremely isolated regions, the Shickshock 
Mountains of Gaspé and the Long Range of Newfoundland, where 
in its numerous modifications it not only parallels but seems to 
exceed the Alaskan and Siberian plant. Miss Brackett’s drawings 
(fig. 1) show only a fcw of the variations in eastern: America. 

SENECIO PAUCIFLORUS AND S. INDECORUS.—Two of the most 
characteristic species of Senecio on the Gaspé Peninsula are strikingly 
different plants which, in his Monograph of the North and Central 
American Species of the Genus Senccio, are treated by Greenman? 
as a single species, S. pauciflorus Pursh. One of the plants, true S. 

pauciflorus (fig. 2), is in eastern Quebec confined to the alpine and 
subalpine chimneys and meadows of the Shickshock Mts. and to the 
calcareous terraces bordering the Straits of Belle Isle. North of the 
Straits of Belle Isle it is characteristic of the mountainous region from 
Cape Mugford to the northern limits of Labrador, while in western 
America it extends from near the Arctic Circle in Mackenzie, Yukon 

and Alaska to the mountains of Wyoming and the Yosemite region 
of California. In the field S. pauciflorus is at once distinguished by 

its thick and fleshy foliage, the few cauline leaves with blunt teeth 

‘Ledebour, Fl. Ross. ii. 632 (1844-4 
*Greenm. Ann. Mo. Bot. Gard. iii. : (1916). 
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and lobes; by its comparatively low stature (1 to rarely 5.5 dm.), few 

(1-6, more rarely -11) broadly campanulate heads with usually 

purple involucres, and disk-corollas with orange-red or deep-red lobes. 

The other species (fig. 3) is the plant figured and described in Brition 

& Brown, Illustrated Flora, iii. 479, fig. 4042, as S. discoideus.! This 

plant should, however, be called S. indecorus Greene, since Hooker’s 

S. aureus, 8 discoideus, upon which S. discoideus rests, proves to 

be S. pauciflorus. Unlike S. pauciflorus, S. indecorus is not an 

arctic-alpine plant, but it occurs in the Canadian forest at low levels, 

from Gaspé County, Quebec to the Lake Superior region and at 

comparatively low altitudes from southern British Columbia to 

Idaho and northeastern California. In Quebec, where I have been 

familiar with the two species for twenty years, S. indecorus occurs 

in thickets and woodland-swamps or on talus and cool ledges of 

limestone; and in the field it is at once distinguished from the alpine 

and subalpine S. pauciflorus by its thin or membranaceous basal 

leaves sharply lacerate-pinnatifid and rather numerous cauline leaves, 

tall stature (up to 9 dm.), more numerous (6-40) slenderly cylindric- 

urceolate heads with green or merely purple-tipped involucres and 

yellow flowers. 
In S. indecorus the filiform tube of the corolla is 3.6—6 mm. long, in 

S. pauciflorus only 3-4 mm.; and in the former the slender, strongly 

costate achenes (fig. 3d) are 2-3 mm. long, the plumper, less promin- 

ently ribbed and darker achenes of S. pauciflorus (fig. 2d) being 

3-3.5 mm. long. When the heads are quite mature the bracts of 

the involucre of S. pauciflorus (fig. 2c) spread or become only slightly 

reflexed, exposing a smooth and nearly flat denuded receptacle 

(fig. 2b), but in S. indecorus the mature and narrower bracts (fig. 3c) 

become strictly reflexed and the convex receptacle (fig. 3b) is con- 

spicuously alveolate, the walls of the pits very thin and jagged or 

almost. fimbriate. aie ee 

Although the heads of S. indecorus are normally discoid, they, like 

those of S. pauciflorus, are sometimes radiate and plants of both forms 

sometithes occur in the same colonies.* These radiate individuals 

1S. discoideus Hook. ex Torr. & Gray, Fl. ii. 442 (1843) is usually cited as S. dis- 

coideus (Hook.) Britton. }. c. (1898), but the combination was actually published and 

ascri to Hooker in 1843. . “aie : 

2'The character, ‘discoid’ or ‘radiate, ’’ is very unsatisfactcry in Senecio. In the 

species of northeastern America the ordinarily radiate S. aureus L., S. Robbinsii 

Oakes, S. pauperculus Michx., S. obovatus Muhl. and S. resedifolius Less., in addition _ 

to those above discussed, are occasionally discoid. P 
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which occur in Quebec side-by-side with the commoner discoid form 

of S. indecorus are quite inseparable from the type from Idaho and 

other authentic specimens from British Columbia of S. Burke: Green- 

man, Ott. Nat. xxv. 114 (1911) and Ann. Mo. Bot. Gard. ii. 626, t. 

20, fig. 1 (1915); and it is significant that many of the British Colum- 

bian localities for discoid S. indecorus are identical with those cited 

by Greenman for S. Burkei. 
In the development of its foliage S. indecorus varies as much as 

S. paueiflorus, S. aureus, S. pauperculus and S. resedifolius, the plants 

showing quick responses to degrees of moisture, exposure and soil- 

fertility. In different habitats of the same region may be collected 

specimens with greatly reduced cauline leaves and others with them 

remarkably dilated. Plants of the latter extreme from Rimouski 

County, Quebec, are quite inseparable from S. idahoensis Rydberg, . 
Bull. Torr. Bot. Cl. xxvii. 183, t. 6, fig. 5 (1900), which Greenman 

recognizes as a species distinct from S. pauciflorus. S. idahoensis 
has all the technical characters of S. indecorus——membranaceous 
basal leaves, laccrate-pinnatifid cauline ones, tall stature, numerous 
heads, slender green involucre, characteristic corolla and achene, 
and the alveolate receptacle—and the type-number is, except for 
lack of ligules, a good match for the type of S. Burkei. None of the 
characters of disk-corolla, achene and receptacle are mentioned by 
those who maintain the distinctness of S. idahoensis; but the plant is 
considered remarkable in having the “stem branched from near the 
base” and “large broad stem-leaves” (Greenman, Ann. Mo. Bot. 
Gard. iii. 96). The foliage of the type-number, Sandberg, MacDougal 
& Heller, no. 803, is, as already implied, closely matched by that of 
luxuriant individuals from eastern Quebec and by the type of S. 
Burkei; but, as shown by the sheet of the type-number of S. idahoensis 
in the Gray Herbarium (one of the sheets cited by Greenman), the 
basal branching of this Idaho specimen is due to the fact that the 
primary stem had been broken or bitten off, —— the development 
of few-headed basal branches. 

The type of Senecio discoideus is Hooker’s S. aureus, 8 discoideus 
from Fort Franklin in Mackenzie. An excellent photograph of 
Hooker’s type is preserved at the Field Museum of Natural History 
and I am under obligation to Mcssrs D. C. Davies and J. Francis 
Macbride for an opportunity to examine it. It is certainly not the 
plant (S. indecorus) which has been passing as S. discoideus in eastern 
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America. In the lobing of its leaves the type cf S. discoideus is like 

S. pauciflorus, but it has broadly deltoid instead of oblong cauline 

leaves and much more numerous heads than in the typical S. pauci- 

florus of Labrador and Quebec. Material from British Columbia 

closely approaches the Fort Franklin plant, however, and S. discoideus 

is best treated as an extreme development of S. pauciflorus. 

Greene’s description of S. indecorus at once suggests the plant 

which has been passing as S. discoideus and a beautiful photograph of 

the type which has been generously furnished me by Professor George 

W. Albertson of the University of Notre Dame settles beyond question 

this identity. 
Briefly summarized the main characters and the bibliography of 

S. pauciflorus and S. indecorus are stated below, and a few character- 

istic specimens are cited. 

S. paucirLorus Pursh, Fl. Am. Sept. ii. 529 (1814); ees 

eus Ann. Mo. Bot. Gard. iii. 91 (1916), in part. S. aureus, 8 discor 

Gray, Fl. N. A. ii. 442 (1843), as to type but not description. 8S. 

aureus, y borealis Torr. & Gr. Fl. N. A. l. c. (1843), in part. S 

Lemberti Greene, Pittonia, iii. 89 (1896). S. aureus pauciflorus (Pursh) 

Britton in Britton & Brown, Ill. Fi. iii. 480 (1898).—Stems rather 

stout, 1-5.5 dm. high: leaves thick and fleshy ; the basal long-petioled, 

elliptic to reniform, cuneate to cordate at base, coarsely dentate; 

the median and upper sessile, 2-5 below the inflorescence, lanceolate, 

Sornborger, August, 20-24, 1897, Sornborger, no. 67; Mugford, August 

14, 1900, Delabarre; barrens, Forteau, July 30, 1910, Fernald & Wie- 

gand, no. 4172; wet mossy spots, limestone and calcareous sandstone 

terraces, Blane Sablon, August 2, 1910, Fernald & Wiegand, no. 4173. 

Quesec: shore of Seal Lake, Ungava, August 3,” 1896, Spread- 

borough, no. 14,387 in part; little swales near summit of limy ridge, 

Pointe Jones, Brest, Saguenay Co., July 29, 1915, St. John, no. 90,779; 

alpine and subalpine meadows and calcareous walls, altitude 1000- 

1200 m., Tabletop Mts., Gaspé Co., many collections in August of . 
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1906 and 1923, Fernald & Collins, nos. 261, 263, Fernald, Dodge & 
Smith, nos. 26,109, 26,110; wet hornblende-schist at base of Big 
Chimney, north slope of Mt. Mattaouisse (called on label “Mt. 
Logan’), Matane Co., July 22, 1922, Fernald & Pease, no. 25,341; 
schistose talus and wet shelves at base (altitude 400-600 m.) of Big 
Chimney, Mt. Mattaouisse, July 10, 1923, Dodge, Griscom & Pease, 

no. 26,106; moist rocks and turfy chimneys (alt. about 800-1050 m.), 
Pease Basin, between Mts. Logan and Pembroke, Matane Co, 
July 13, 1923, Pease & Smith, no. 26,107; moist bushy ta‘us and 
mouths of chimneys at about 900-1125 m. alt., Hanging Valley, Mt. 
Pembroke, July 16, 1923, Griscom & Pease, no. 26,108, August 24, 

1923, Fernald & Smih, no. 26,111. Mackenzie: Fort Franklin, 
Richardson (tracing from photograph of S. aureus 8 discoideus Hook.).. 
ALBERTA: Flatts, junction of North Hock and West Branch of 
Saskatchewan, June 21, 1908, S. Brown, no. 1008; Malique Lake, 
July 8 and 18, 1908, Danek. nos. 1173, 1247: Blind Valley and’ Lakes, 

alt. 7000-8000 ft., July 6, 1906, Brown; no. 414. British COLUMBIA: 
below Pipestone summit, July 6, 1904, J. Macoun, no. 65,018; hte 
yeeros Valley, alt 6500 ft., August 3, 1904, C. H. Shaw, 

wall Hills, July 28,—J. ‘McEvoy, no. 5100; Alberni, Wane 
couver kay June 27, 1907, Rosendahl, no. 1971.. Wyomtne: small 
willows, Middle Ten Sleep Creek, Big Horn Co., August 1, 1901, 
Gooddixg, no. 465; Little Goose Cafion, Sheridan Cox; July 1, 1901, 

A. Nelson, no 2383. Ipano: Grand Saline. (Salt River?), "Burke. 
Cataronta: Yosemite region, 1893, J. B. Lembert (S. Lemberti 
Greene); Soda Springs, Tuolumne Cot, July, 1894, Lembert (distri- 
buted by Congdon as C 171 

S. rinpEcorus Greene, Fl. F rancisc. 470 (1897). | S. discoideus 
Hook. ex. Torr. & Gr. Fl. N. A. ii. 442 (1843) as to plant described; 
Britton in Britton & Brown, IIl. FL. ii. 479, fig. 4042; not S. aureus 
8 discoideus Hook. Fl. Bor.-Am. : 333° y 834). S. idahoensis Rydb. 
Bull. Torr. Bot. Cl. xxvii. 183, t. 6, fig. (1900) ; Ser Monogr. 

—— Teil, 24 (1901), in Engler, Bot. Jahrb. xxxii, 20 (1902), Ann. 

(1911), Ann. Mo. Bot. Gard. ii. 626, t. 20, fig. i. (1915), ibid; ili. 

136 (1916) —Slender, 2-9 dm. high: leaves membranaceous; the 
basal slender-petioled, oblong, elliptic or ovate, cuneate to subcordate 
at base, sharply or often incisely toothed or sometimes pinnatifid; 
the middle and upper pr sessile, 4-11 below the inflorescence, 
oblong, lanceolate or oblan i 
_— teeth or lobes; the pees ost a “crane reduced or obso- 

the acute te 0.5-1 mm shes ad: filiform tube of corolla 3.6-6 m 
long; re yellow: achenes drab or gray-brown, slender, ees 

te, 2-3 mm. long: mature involucre strictly reflex enuded 
receptacle convex, conspicuously alveolate; the walls of the pits very 
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thin and jagged or almost fimbriate——Rich thickets, swales and cal- 
careous rock, Gaspé Co., Quebec to the Lake Superior Region; British 

Columbia to Idaho and northern California. The following are in the 

Gray Herbarium. QuEBEc: sandy alluvium of Riviére Ste. Anne 

des Monts, Gaspé Co., August 3-17, 1905, Collins & Fernald; clearings 

and bushy swales along Riviére Ste. Anne des Monts, July 22, 1923, 

Fernald, Griscom, Mackenzie & Smith, no. 26,095; wet calcareous 

headland by the River St. Lawrence, Grosses Roches, Matane Co., 

July 17, 1922, Fernald & Pease, no. 25,340; openings in Arbor Vitae 

swamps, Carleton, Bonaventure Co., July 24 and 27, 1904, Collins, 

Fernald & Pease; edge of Arbor Vitae swamp, July 18-21, 1905, 

Williams, Collins & Fernald; dry spruce woods at base of limestone- 

conglomerate cliffs, Bic, Rimouski Co., July 16, 1904, Collins & 

Orcas I., San Juan Islands, August, 1892, Henderson, no. 2312, June 

25-August 1, 1917, Zeller, no. 1252. CALIFORNIA: wet meadows, 

Pine Creek, Lassen Co., July 9, 1894, Baker & Nutting (photograph 

of TYPE of S. indecorus). 
: 

Most of the eastern specimens have been distrib
uted as S. discoideus; 

the western as S. pauciflorus, S. Burkei and S. idahoensis. 
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EXPLANATION OF PLATE 144. 

Fig. 1!, Senecio ra gees x 1, from Mt. Pembroke, ie Co., Quebec, 
i & Smith, n 103; 1, from Mt. Fo rtin, Matane Co., Que bee, Fer- 

Smith, n 0. 26. ia: i and 14, from Table Mt., ae a Port t Bay, New- 
foindland (S. Fernalilii), eS Id & St. John, no. 10, 873; la, young plant X 1 
from Mt. Fortin, Quebec, A pore ba com & Mackenzie, no. 26, 099; 1b, de- 
nuded receptacle X 4. Fig. 2, 8 si hy i : = denuded receptacle 4 

en 
plan t of S. indecoru hae te. 3b, 2a, ache ae x 4; 3c, mature involucres 
X 1; 3d, achene 

V. NEW OR RECENTLY RESTUDIED PLANTS OF EASTERN 

Carex Hostiana DC., var. laurentiana (Fernald & Weve) 
Fernald & Wiegand, n. comb: C. fulvescens Mackenzie, Bull. Tor 

Bot. Cl. xxxvii. 239 (1910). C. Hornschuchiana, var. es 
Fernald & Wiegand, Ruopora, xiii. 130 (1911). 

C. Hostiana DC. Cat. Pl. Hort. Bot. Monsp. 88 (1813) was well 
described and the plate of C. fulva Host, not Goodenough, was cited. 
Although Kiikenthal retains for the species the name C. Hornschuchi- 
ana Hoppe (1824) he definitely cites the perfectly described C. 
Hostiana (as C. Hosteana) as a synonym. 
We have again studied the plant of Newfoundland and Anticosti 

and can find no characters not shown by the European C. Hostiana, 
merely a tendency to slightly larger size of the parts; and several 
European specimens so closely approach var. laurentiana that it 
might be urged with good reason that the variety is scarcely worthy 
of separation. 

Sautx Bepprana Sargent, var. Het ag (Fernald), n. comb. S. 
rostrata, var. luxurians Fernald RA, ix. 223 (1907). S. Beb- 
ey forma luxurians (Fernald) een Journ. Arn. Arb. iti. 75 

Schneider shows! that Salix rostrata Thuill. (1797) is not a perfect 
synonym of S. repens L. but that it is identified with two generally 
recognized varieties of that species and by those who would treat 
eitker of these variations as species the name S. rcstrata Thuill. would 
have to be used. Under these circumstances the name S. rostrata 
Richardson (1823) for the characteristic American species must give 
wy to S. Bebbiana Sargent (1896). Schneider considers var. luaurians 
as “nothing but a forma luxurians,” which “should be looked for in 
other localities of the type.” In the vast accumulation of American 

1 Schneider, Journ, Arn. Arb. ii, 68 (1920). 
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Salix which Schneider studied, however, he saw var. luxurians only 
from the “banks of the St. Lawrence from Rimouski Co. to Gaspé 
Co.,”” Quebec. There it is the characteristic extreme of S.Bebbiana 

and on account of its very long capsules (9-12 mm.) and long pedicels 
(5-8.5 mm.), its plane rather than rugose leaves and its great stature 
it might almost be considered a species. In S. Bebbiana (typical) 
and S. Bebbiana, var. perrostrata (Rydb.) Schneider, the mature 
capsules are usually 5-8 mm. long though in very exceptional speci- 
mens they reach 1 cm. and the mature pedicels range from 2-6 mm. 
in length. 

BBIANA var. Capreifolia (Fernald), n. comb. S. rostrata, var. 
capreifolia Fernald, Ruopora, xvi. 177 (1914). 

Saurx hebecarpa (F ernald), n. comb. S. fuscescens, var. hebecarpa 
Fernald, RHopora ix. 224 (1907). 

When S. hebecarpa was originally published it was taken for an 
extreme of the Alaskan S. fuscescens Anderss. with pubescent capsules 
and the shrub growing with it but having the capsules glabrous 
(though the pedicels pubescent) was identified with S. fuscescens. 
Collections made on Mt. Albert in July, 1923 by Messrs. Griscom, 
Mackenzie, Smith and myself at the type station for S. fuscescens, 
var. hebecarpa show that the pubescence of the fruit is by no means 
constant but in all other characters the Mt. Albert material forms 
a consistent series; and a second sheet of true Alaskan S. fuscescens 
which has recently come to hand shows that it and the Mt. Albert 
shrub have quite different leaf-venation, and that the Alaskan shrub 
has darker scales and smaller capsules. 8S: hebecarpa stands between 
S. fuscescens and S. pedicellaris Pursh. From the latter it is separated 
by its more-obovate leaves, the more rubescent and darker scales of 
the ament, the much shorter, thicker and pubescent pedicels (about 

equaling to twice as long as the scales), the long nectary and the defi- 

nite style. The following specimens, all from alpine bogs on Mt. 

Albert, Gaspé County, Quebec, are gee rire The form with 

se or glabrescent capsule is marked “gl.” 

t 8-15, 1905, Fernald & Collins a lly 21, 1906, Fernald 
& Coltins, no. 206 (gl), no. 207 (TYPE in Gray Herb.); July 24, 1923, 
Fernald, Griscom, Mackenzie & Smith, no. 35, a (gl). 

OPLOPANAX HORRIDUM (Sm.) Miquel. The Devil’s Club is known 

in our eastern manuals as Fatsia horrida (Sm.) B. & H. or as Echino- 

panax horridum (Sm.) Decaisne & Planchon. It seems to be a mono- 

a 
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typic genus (though the Japanese plant is sometimes separated) 

clearly distinguished from Fatsia, and by the International Rules of 

Botanical Nomenclature its name should be Oplopanax horridum 

(Sm.) Miquel. Echinopanax Decaisne & Planchon, Rev. Hort. Sér. 

4, iii. 105 (1854) was started as a genus merely by the statement, 

“Un autre type trés remarquable (Echinopanax Nob.) est fourni par 

le Panaz horridum.” Absolutely no differential character was given 

by which any one else could tell on what points Echinopanaz rested 

as a genus; that highly important detail being left for others to 
struggle with, they, if successful, giving the credit for the solution to 

the authors who had not taken sufficient pains themselves to point 

out the differential characters. The International Rules wisely exclude 
these names, the authors of which, to use the slang of the day, “pass 

the buck,” stating (Art. 38) that “The mere indication of species as 
belonging to a new genus or of genera as belonging to a higher group, 
does not allow us to accept the genus or group in question as charac- 
terized and effectively published.” The American Rules, however, 
accept such irresponsible publication and by that code Echinopanax 
is a properly published genus. So far as a prolonged search has re- 
vealed, the first satisfactorily published generic name for the Devil’s 
Club is Oplopanax Miquel, Ann. Mus. Bot. Lugd.-Batav. i. 16 (1863), 
which was based upon Torrey & Gray’s Panaz § Oplopanax, a section 
set off by them with a real characterization. 

Nelson & Macbride, Bot. Gaz. Ixi. 45 (1916), have revived the name 
Ricinophyllum and have made the combination R. horridum (Sm.) 
Nelson & Macbr.; but a moment’s examination of the original publi- 
cation would have shown that Ricinophyllum was merely indicated 
in synonymy as an herbarium-name found on an old sheet of Panaz 
horridum Sm. The name Ricinophyllum, therefore, has no nomen- 
clatorial status. ; 

HACKELIA DEFLEXA (Willd.) Opiz, var. americana (Gray) Fernald 
& Johnston, n. comb. Echinospermum deflerum, var. americanum 
Gray, Proc. Am. Acad. Xvil. 224 (1882). Lappula deflexa, var. ameri- 
cana (Gray) Greene, Pittonia, ii. 183 (1891). L. americana Rydb. 
Bull. Torr. Bot. Cl. xxiv. 294 (1897). 
When the genus Hackelia was recently taken up! the American 

plant was merged with the European since the character relied upon 
by Gray in separating it, namely, the presence of a few prickles on 

_ ‘Johnston, Contrib. Gray Herb. n. s. No. Ixviii. 43-48 (1923). 
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the back of the fruit, was found to be very inconstant. Recent examin- 

ation of the American material, however, shows that it differs from 

the European in having the leaves elliptic-lanceolate or narrowly 

ovate and acuminate, the leaves of the European type being spatulate- 

oblanceolate. In the latter plant the back of the fruit is deltoid-ovate; 

in the American plant more definitely deltoid. Typical L. deflera 

extends eastward into China while var. americana is present in Amur 

(Maximowicz). 

Strongly simulating Agoseris gracilens (Gray) Kuntze of the region 

from southern Alberta and British Columbia to Wyoming, Utah, 

Nevada and northern California. That species, however, as shown 

by Gray’s criginal material of Troximon gracilens, has the body of 

the achene only 5-7.5 mm. long and hispid at summit (in A. gaspensis 

7-9 mm. long and glabrous) ; the delicate filiform beak 6-8 mm. long 

(the stouter and firm beak of A. gaspensis 5-7 mm. long); and the 

mature pappus only 8-10 mm. long (in A. gaspensis 1.2-1.5 em. 

long). Furthermore, in A. gracilens the disk at the tip of the beak is 

about 0.5 mm. in diameter, in A. gaspensis nearly twice as broad. 

A. gaspensis is of peculiar interest because it is the first member 

of this predominantly cordilleran genus to be found in the Shick- 

shock Mountains, a region in which the cordilleran relationship is 

very pronounced and already well known through such plants as 

Polystichum mohrioides, var. scopulinum (D. C. Eaton) Fernald 

(discussed on p. 89), Salix brachycarpa Nutt., Dryas Drummondi 

Richardson, Lonicera involucrata (Richardson) Banks, and hundreds 

of others. his 
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The genus which was long called in America and which is maintained 

by Dalla-Torre & Harms as Troximon Nutt. should be known as 

Agoseris Raf. The question was cleared by Greene in 1891,' but 

more recently Hall,? who has been followed by other western botanists 
has urged the retention of 7rozimon in the following words. 

“The reinstatement of the genus Agoseris Raf. (1817) has been 

proposed for those species of Troximon in which the achenes are 

beaked. But the two groups are best received into one genus, being 
connected by the thick-beaked 7. glaucum. Troximon was first 
used as a generic name by Gaertner (1791) but since his genus is 
not sustained, we may properly write Troximon Nutt. (1813) as the 
name of the present group.” 

In Hall’s argument several fundamental facts seem to have been 
overlooked. In 1791 Gaertner® published Troximon as a genus based 
upon three Linnean species of Tragopogon, Trag. Dandelion, T. vir- 
ginicum and T. lanatum. The three species were, according to Index 
Kewensis, formally named Troximon Dandelion, T. virginicum and 
T. lanatum by F. W. Schmidt in 1795 and they were certainly de- 

scribed under these binomials by Persoon in 1807. The first two are 
species of Krigia Schreber (1791), belonging to the subgenus Cynthia 
(D. Don) Gray, which is often maintained as a distinct genus Cynthia 

D. Don (1829).4 The third species, Trox. lanatum, is generally referred 
to Scorzonera L. (1753). By whichever principle we reasor, whether 
we typify Troximon Gaertn. by its first species, by the greater number 
of species or by the exclusion from it of the species (7. lanatum) 
which belongs to the earlier-published Scorzonera, we arrive at the 
same conclusion, that 
Troximon Gaertn. (1791) = Cynrnia D. Don (1829) and should 

be used by those who maintain Cynthia as generically distinct from 
Krigia Schreb. (1791). Whether Krigia (1791) has priority over 
Troximon (1791) I have as yet been unable to determine. 

Hall, apparently considering Troximon Gaertner as a “genus 
: not sustained” would retain “Troximon Nutt. (1813).” 

But what was Troximon Nutt. (1813)? The reference ordinarily 

given is to Nutt. in Fraser’s Cat. nos. 83 and 84. Fraser’s Catalogue 

1 Green Eger ii. pos ong tS 
? Hall, Univ. C iii. No. 1: 276 (1907). 
3 Gaertn. ie pe 360 esc ). 
*D. Don, Edinb. Ni ew Phil. Journ. vi. 309 (1829). 
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was merely a list of names and the complete treatment under nos. 

83 and 84 was as follows: 

“83* Troximon ciliatum. { M. 

§4* ——————glaucum. } M.” 

This certainly does not constitute satisfactory publication of a genus. 

The next reference commonly given is to Pursh, Fl. Am. Sept. il. 

505 (1814). But Pursh gave absolutely no generic diagnosis and 

ascribed the genus without question to Gaertner and to Persoon. 

That Pursh had no thought of setting up a new genus is perfectly 

evident from the fact that he has two species, 7. glaweum which is 

an Agoseris, and 7’. virginicum which was one of the original species 

of Troximon Gaertn. Nor did Nuttall in his Genera, ii. 127 (1818) 

indicate any intent to set off a new genus Troximon as distinct from 

Gaertner’s genus; for he ascribed Troximon directly to Gaertner and 

he so far accepted Gaertner’s definition as to include the oriental 

T. lanatum which belongs to the genus Scorzonera. 

In 1817 Rafinesque properly published Agoseris' and again, in 

1819,2 he gave a good characterization of the genus. There is no 

question, then, that Acoseris Raf. (1817) is the correct name for the 

genus which still passes erroneously as Troximon “Nutt.,”’ and that 

Troximon Gaertn. (1791) is the correct name for Cynthia D. Don 

(1829). 

1 Raf. Fl. Ludov. 58 (1817). : 
2 Raf. Journ. de Phys. Ixxxix. 100 (1819). 
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I. RECORDS PRELIMINARY TO A GENERAL TREATMENT 
OF THE EUPATORIEAE,—IV. 

By B. L. Roptnson. yy 
/ 

SincE publishing about a year ago the preceding installment of 
similar records, the writer has had opportunity to examine several 

extensive series of specimens throwing further light upon the classi- 
fication of the Eupatoriwm tribe. The chief sources of this material 
have been as follows: 1) A third loan of more than a hundred speci- 
mens from the Museum of Natural History in Paris, including a few 
additional plants of the very interesting Brazilian collection of 
Auguste de Saint-Hilaire and an admirable suite of Triana plants 
from Colombia, the latter being unusual from the fact that they bear 
the original detailed geographic and ecological data of collection. 
2) The later gatherings of Dr. H. A. Gleason and Mr. J. S. De La 
Cruz in British Guiana. 3) The Compositae-Eupatorieae secured on 
the second expedition of the Field Museum of Natural History for 
the botanical exploration of Peru. These plants collected by Mr. 
J. Francis Macbride had the same high excellence as those of the 
preceding expedition and included many novelties of unusual interest. 
4) The Compositae-Eupatorieae of Prof. Hitchcock’s expedition to 
Ecuador, admirably supplementing the earlier collecting of Dr. J. N. 
Rose and including material from some regions, such as the valley 
of the Pastaza River to the east of Mt. Chimborazo, scarcely if at all 
explored previously and yielding noteworthy novelties. 5) Mis- 

cellaneous Eupatorieae referred to the writer by the United States 
National Herbarium from Panama, Costa Rica (collections of Dr. 
W. R. Maxon and assistants), and Honduras (collection of Mr. 
M. A. Carleton); by the New York Botanical Garden from the 
West Indies; by the Missouri Botanical Garden from Panama and 
Central America (collections of Dr. J. M. and Mr. M. T. Greenman). 
6) Previously unstudied portions of large loans from the Royal 
Gardens of Kew and from the University of Geneva. 7) A con- 

siderable series of excellent photographs obtained by purchase from 
the Botanical Museum at Berlin and show ing the precise identity of 

many species hitherto imperfectly known in America. 
Such new data as have been obtained from these sources relative 

to the further classification of the Eupatorieae may be put on record 

as follows: 
rus (§ Ophryochaeta) apricus, spec. nov., suffrutescens 

inclinatus gracilis supra patenter ramosus; caulibus teretibus ca. 3 

‘ 
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mm. crassis dense pubescentibus pallide brunneis; internodiis 6-12 
em. longis; ramis curvatis; foliis oppositis ovatis vel ovato-oblongis 
acuminatis basi rotundatis vel subacutatis basin versus integris aliter 
serratis (dentibus usque ad 1 mm. altis et 4 mm. basi latis) supra 
parce puberulis subtus paullo pallidioribus breviter praecipue in 
nervis brunneo-pubescentibus supra basin pinnatim 5-—7-nervatis 
inter nervos delicate reticulatis 3.5-4.5 cm. longis 1.8-2.8 em. latis 
membranaceis; petiolo ca. 8 mm. longo dense brunneo-pubescenti; ” 
paniculis terminalibus et lateralibus patenter ramosis et laxiusculis 
foliaceo-bracteatis 1-1.5 dm. longis 6-12 cm. diametro saepe ad apicem 
caulis in inflorescentiam magnam laxam compositam conjunctis; 
capitulis ca. 7-floris breviter pedicillatis ca. 4.5 mm. altis et 3.5 mm. 
diametro; involucri squamis ca. 7 longitudine subaequalibus oblongis 

apice rotundatis ciliolatis dorso glabris vel subglabris ca. 3 mm. longis 
et 1 mm. latis, intimis 1-2 angustioribus oblanceolatis; corollis albis 
ca. 3 mm. longis; tubo proprio 1.5 mm. longo glandulari-puberulo; 
faucibus paullo ampliatis ca. 1 mm. longis; dentibus limbi 5 deltoideis 
patentibus 0.5 mm. longis; achaeniis immaturis glabris ca. 1.3 mm. 

longis; pappi setis ca. 25 vix scabratis corolla paullo brevioribus. 
—Perv: sprawling in sunny montafia, about 1830 m. alt., July 17- 
26, 1923, J. F. Macbride, no. 5204 (rrp, Field Mus.; 1soryP, Gr.). 
This species most nearly approaches the Ecuadorian 0. Sodiroi 
Hieron. but has much more sharply and deeply toothed leaves, 
narrower and oblong rather than obovate involucral scales, and much 

smaller stigmas. 
O. (§ Ophryochaeta) Macbridei, spec. nov., fruticosus gracilis ca. 

1.5 m. altus oppositirameus; caulibus teretibus juventate crispe 

puberulis mox glabratis ca. 3 mm. crassis medullosis; medulla alba; 
internodiis 4-9 cm. longis; foliis oppositis breviter petiolatis oblongis 
longe acuminatis basi acutis supra mediam partem utroque obscure 
3—4-serrato-dentatis (dentibus 0.5 mm. altis et 4 mm. inter se distan- 
tibus) vel subintegris plerisque deflexis 5-6 cm. longis 1.5—2 em. latis 
utrinque praecipue in costa nervisque paullo hirtellis supra basin 
3-nervatis in aetate bullescentibus et subcoriaceis subtus vix pallidi- 
oribus; petiolo 3-5 mm. longo; paniculis et axillaribus et terminalibus 
foliaceo-bracteatis compositis sordide villosulis: 

altis; bracteolis lanceolatis vel spatulato-oblanceolatis vel 
linearibus 1-3 mm. longis; pedicellis 1-1.5 mm. longis; involucri 
squamis ca. 6 oblongis ciliolatis dorsaliter subglabris ca. 3.5 mm. 
longis et 1 mm. latis apice rotundatis, extimis 4 basin versus cum 
nervis 2 calloso-incrassatis munitis; corollis tubulatis ca. 2.6 mm. 
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longis sine faucibus distinctis; dentibus limbi patentibus ca. 0.7 mm. 
longis; styli ramis leviter clavatis; achaeniis ca. 1.5 mm. longis glabris; 
pappi setis ca. 20 corollam subaequantibus albidis vix scabratis. 
—Peru: slender shrub of sunny thicket-edges, Yanano, alt. about 
1830 m., May 13-16, 1923; J. F. Macbride, no. 3717 (typx, Field 

Mus.; isotype, Gr.). Falling into the group with the Bolivian 0. 
Cumingit (Sch.-Bip.) Benth. and 0. Kuntzei Hieron., this species is 
readily distinguished from both by its much larger and more open 

inflorescence and its subentire leaves of firmer texture. 
Eupatorium (§ Hebeclinium) beneolens, spec. nov., suffruticosum 

vel fruticosum 1-3 m. altum regulariter patenterque ramosum; caule 
tereti 7 mm. vel ultra crassitudine medulloso; medulla alba; indumento 

pallide brunneo copioso et patenter lanato-velutino vel breviori et 
subappresso-sericeo; internodiis 5-9 em. vel ultra longitudine; ramis 

curvato-adscendentibus; foliis oblongis vel rhombeo-ovatis gradatim 
acuminatis basi acuta et apice exceptis serratis (dentibus 0.3-2 mm 
altis 83-5 mm. basi latis apice callosis) firmiter membranaceis supra 
viridibus inconspicue villosis subtus pallidioribus subsericeo-pubes- 
centibus pinnativeniis 12-17 cm. longis 5-7.5 cm. latis; costa media 
densissime sericeo-velutina in facie inferiori exserta, venis lateralibus 
numerosis utroque ca. 12-19 prorsus curvatis; petiolo 1-3 cm. longo; 
panicula terminali pyramidali 13-19 cm. alta 17-27 cm. diametro 
oppositiramea; bracteolis linearibus; capitulis sessilibus ca. 6 mm. 

altis et 3.5-4.5 mm. diametro ca. 17-floris; involucri subcampanulati 
squamis ca. 20 ut dicitur roseis sed post exsiccationem brunnescentibus 
margine pallidis conspicue ciliatis subuninerviis apice subacutis vel 
rotundatis 3—4-seriatim imbricatis, extimis ovatis multo brevioribus, 

intermediis oblongo-linearibus, intimis linearibus plerisque acutis in 
sicco patenter recurvantibus; disco convexo hispido-villoso; flosculis 
ut dicitur fragrantibus; corollis albis glabris ca. 4 mm. longis; tubo 
proprio 2.5 mm. longo; faucibus cylindratis 1.5 mm. longis vix amplia- 
tis; dentibus limbi deltoideis patentibus 0.5 mm. longis; antheris 

subliberis apice conspicue appendiculatis; achaeniis ca. 1.3 mm. longis 
glabris stramineis vel tardius nigrescentibus cum costis pallidis; pappi 

setis ca. 30 albis corollam subaequantibus.—PERU: a liana-like shrub 

with whitish flowers, Mufia, trail to Tambo de Vaca, June 27, 1923, 
alt. about 2440 m., J. F. Macbride, no. 4912 (typr, Field Mus.; 
ISOTYPE, Gr.); a straggling ‘shrub 3 m. high with fragrant ‘ireenitih- 
white flowers, at same place and altitude, June 5-7, 1923, J. F. 

Macbride, no. 4270 (Field Mus., Gr.). 
This species from its hairy receptacle is clearly of § Hebeclinium 

and differs much both in habit and technical features from E. ne- 
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morosum Klatt and E. macrophyllum L., the only other species of 
this section thus far known from Peru. 

In E. beneolens two marked pubescence-forms are to be noted in 
the admirable series of specimens secured by Mr. Macbride, namely: 

orma typicum, caule densissime patenterque velutino-tomentoso 

sublanato.—Distrib. and exsicc. as above. 
Forma ctenotum, forma nova, caule subsericeo-pubescenti, indu- 

mento denso quam apud formam typicam breviori et quasi pectinato 
subappresso—PERU: sunny brush-lands, a half shrub 1-3 m. high, 
uniformly branching; inflorescences terminal; involucral scales pink; 
fls. white, very fragrant, Mufia, trail to Tambo de Vaca, about 2440 

m. alt., June 27, 1923, J. F. Macbride, no. 4917 (Type, Field Mus.; 
ISOTYPE, Gr.); also slender-stemmed open-branched shrub about 3 m. 

high at edge of a bamboo thicket, alt. about 1982 m., Huacachi, near 

Muiia, 20 May to 1 June, 1923, J. F. Macbride, no. 4085 (Field Mus., 
r.). 

=e. S. \4 W spec., nov., herbaceum perenne 
Eres frutescens (basi SoSKe caule tereti fexucsi incurvo-pu- 
berulo 5 mm. diametro albo-medulloso; foliis oppositis petiolatis 

ovatis acuminatis basi rotundatis plus minusve crenatis valde supra 
basin pinnatim 5-nervatis grosse reticulato-venosis utrinque in nervis 
et venis principibus puberulis supra atroviridibus valde rugosis subtus 
laete viridibus cum venis valde exsertis reticulatis (areolis plerisque 
1-3 mm. diametro) textura membraceis 8-13 cm. longis 4.7-6 cm. 
latis; petiolo puberulo tereti ca. 12 mm. longo; appendicibus stipuli- 
formibus nullis; panicula terminali basi foliaceo-bracteata divaricatim 
oppositiramea ovoidea ca. 2 dm. longa et crassa fulvido-tomentella; 

capitulis ca. 22-floris sessilibus ad apices ramorum subglomeratis ca. 
mm. longis; involucri campanulati squamis regulariter gradatis 

ca. 35 ovatis apice rotundatis dorso viridibus glabris 2-3-striatis 

margine ciliolatis; receptaculo subhemisphaerico glabro; corollis 

post exsiccationem fuscescentibus sine faucibus distinctis; limbi 

dentibus brevibus plus minusve puberulis; achaeniis nigris crassius- 
culis ca. 1.3 mm. longis lucidulis in angulis paullo scabratis; papp! 
setis ca. 30 albis barbellatis corollas subaequantibus—EcuADOR: 

Province Tungurahua: edge of woods, Valley of Pastaza River between 

Bafios and Cashurco, 8 hours east of Bafios, alt. 1300-1800 m., Sept. 
25, 1923, Prof. A. 8. Hitchcock, no. 21,814 (rype, Gr.). This species 
on account of its much elevated indeed nearly hemispherical re- 
ceptacle falls technically in the § Conoclinium, and is of course very 
different from either of the two Ecuadorian species heretofore known 
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to belong to this section, namely, é. lamitifoium HBK. and E. Ture- 

n 
differences. E. bullatissimum in many respects resembles the still 
obscure E. smilacinum HBK. of Colombia, but that is said to have 

angulate branches, much smaller leaves hispid beneath and provided 

with a petiole about a quarter as long as the blade. 
E. (§ Cylindrocephala) caldense, spec. nov., arboreum oppositira- 

meum; ramis primo distincte sexangularibus deinde subteretibus post 
exsiccationem multicostulatis purpureo-olivaceis villosulis et minute 
granuliferis; pilis patentibus delicatulis articulatis; internodiis*6 cm. 
vel ultra longis; foliis oblongis acuminatis integris basi subacutis 
breviter petiolatis supra basin 3-nervatis supra primo inconspicue 
pubentibus tardius glabratis et subbullatis subtus vix pallidioribus 
persistenter pubescentibus crassiuscule membranaceis 5-9 cm. longis 
17-32 mm. latis; petiolo 4-7 mm. longo fulvido-tomentello; corymbis 
terminalibus valde convexis ca. 1 dm. diametro; capitulis ca. 12-floris 
sessilibus ad apices ramulorum plerumque trinis vel quinis ca. 12 mm. 
longis 5-6 mm. diametro; involucri cylindrati squamis ca. 21 regular- 
iter ca. 5-seriatim gradatis arcte adpressis apice obtusissimis vel 
rotundatis conspicuiter ciliatis dorso subherbaceis 3-nervatis, extimis 
suborbicularibus ca. 2.2 mm. longis et 1.7 mm. latis, intermediis 
oblongis ca. 7 mm. longis et 2 mm. latis, intimis to-linearibus 
subacutis ca. 9 mm. longis et 0.8 mm. latis; corollis roseo-albis glabris 
tubulatis ca. 5 mm. longis gradatim sursum ampliatis sine faucibus 
distinctis; dentibus limbi 0.7-0.9 mm. longis; antheris apice bene ap- 

piculatis; achaeniis valde immaturis gracilibus deorsum attenuatis 
angulis minute scabratis ca. 4 mm. longis; pappi setis ca. 30 albidis 
4-5 mm. longis.—Cotompsia: tree on bushy flat, alt. 1400-1600 m., 

on Rio Quindio above Armenia, Dept. Caldas, in the Cordillera Cen- 

tral, July 25, 1922, Pennell, Killip & Hazen, no. 8736 (tyPE, Gr.). 
This species approaches in many of its characters E. punctulatum 
DC., which, however, has a flatter-topped more fastigiately branched 

inflorescence, somewhat fewer-flowered heads, and distinctly toothed 

cauline leaves, longer petioles, and nearly smooth stem. While these 
differences are not individually strong they are in combination suf- 
ficient to make it very unlikely that the present plant of the Central 
Cordillera can represent the species of Eastern Brazil. 

E. (§ Eximbricata) Carletonii, spec. nov., herbaceum verisimiliter 
perenne (basi ignota) decumbens 1.5-2 dm. alts obscure adpresseque 
puberulum aspectu glabrum adscendenter ramosum; caulibus sub- 

hexagonis purpureis vix 2 mm. crassis; foliis oppositis petiolatis pal- 
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matim 3-fidis 3.5-6 cm. longis (petiolo anguste alato 1-2 cm. longo 
incluso); lobis bifidis vel trifidis vel pinnatim dissectis; rhachibus et 
segmentis linearibus 1-1.5 mm. latis; lobis ultimis apice obtusis; 
inflorescentiis terminalibus fastigiatim ramosis irregulariter cymosis 
planiusculis 3-6 cm. diametro; pedicellis 2-7 mm. longis capillaribus; 
eapitulis ca. 4-5 mm. altis et 4 mm. diametro ca. 20-floris; involucri 
campanulati squamis anguste lanceolatis acutis viridibus sub- 
aequalibus laxe imbricatis plerisque 2-costulatis ca. 3 mm. longis et 
0.5 mm. latis minute puberis, extimis 2-4 multo minoribus; corollis 
laete roseis ca. 2.5 rhm. longis glabris; tubo proprio ca. 0.9 mm. 
longo; faucibus cylindratis vix ampliatis ca. 1.3 mm. longis; dentibus 

limbi ca. 0.3 mm. longis; achaeniis nigrescentibus 1.2 mm. longis 
deorsum decrescentibus subglabris; pappi setis 13-15 delicatule 

capillaribus albis 1.5-2 mm. longis——Honpuras: on rocks, Cuyamel, 
March 30, 1923, M. A. Carleton, no. 466 (ryPE, Gr.). This highly 

interesting species was among plants recently sent from the United 
States National Herbarium for examination at the Gray Herbarium. 
It is well marked by its deeply cleft linear-lobed leaves which give it 

a habit very unlike that of any other Central American species of the 

E. (§ Subimbricata-Cylindrocephala) T. y Glaziou, Bull. 

Soc. Bot. Fr. lvi. Mém. 3, 384 (1909), where listed as a probable 
novelty but without diagnosis. So far as known to the writer this 

species has never been described. Its characters, drawn from an 

isotype (Glaziou’s no. 11,002 of the Royal Herbarium at Kew) and 
manifestly identical material in the Gray Herbarium, are as follows: 

fruticosum subglabrum; caulibus teretibus post exsiccationem longi- 

tudinaliter rugosis 3-6 mm. vel ultra diametro firmiter lignosis per 
abortionem axis principis saepe quasi dichotomis; ramis curvato- 

adscendentibus brunneis vel purpureis foliosis vel in parte proximali 

ob delapsu foliorum nudatis cicatrosis; foliis oppositis breviter sed 

distincte petiolatis lanceolatis acuminatis basi acuta excepta argute 

serratis 5-8 cm. longis 12-25 mm. latis supra basin pinnatim 5(-7)- 
nervatis supra glaberrimis impresse reticulatis subtus pallidioribus 
in axillis nervorum arachnoideo-lanatis aliter glabris; petiolo 5-8 mm. 

longo purpureo; internodiis 6-13 mm longis; corymbis densis valde 
convexis 6-8 em. diametro; capitulis numerosissimis sessilibus vel 
subsessilibus saepe binis vel ternis maturitate ca. 1 cm. longis (stylis 

exceptis) 4~5-floris; involucri cylindrati ca. 7 mm. longi squamis ca. 
12 brunnescenti-stramineis 3—4-seriatim laxe imbricatis caducis dorso 

glabris 2-3-nervatis obtusis vel apice rotundatis ciliolatis, extimis 
ovatis ca. 2 mm. longis et 0.8 mm. latis, intermediis oblongis ca. 4-5 
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mm. longis et 1.3 mm. latis, intimis lineari-oblongis ca. 6 mm. longis 

et 1.2 mm. latis; corollis roseis vel albis graciliter tubulosis ca. 5 mm. 

longis glabris; achaeniis nigris gracilibus ca. 3 mm. longis deorsum 

decrescentibus; pappi setis ca. 32 flavescenti-albis barbellatis basin 

versus paullulo incrassatis—BraziL: in forest of Tijuca near Cor- 

catimba, Rio de Janeiro, Glaziou, no. 11,002 (Isorype K., Copen- 

hagen, fragm. Gr.); summit of Tijuca, E. W.D. & M. M. Holway, 

no. 1426 (Gr.); Brazil without locality, Glaziou, no. 536 (Gr., from 

herb. of Klatt). 

This species somewhat recalls the following, from all of which it 

can be readily distinguished: FE. rosewm Gardner which has shorter 

much blunter and clearly pinnate-veined not pinnately nerved leaves. 

E. itatiayense Hieron. which has much longer internodes, strongly 

angled stems, greenish-stramineous involucre and 3(not 5-7)-nerved 

leaves. Symphyopappus polystachyus (DC.) Baker which has at 

least part of its heads much more clearly pedicelled, its involucral 

scales broader and more stramineous, its achenes shorter and thicker, 

and its leaves of firmer texture. 
E. (§ Subimbricata) desmophyllum, spec. nov., fruticulosum ca. 

3 dm. altam griseo-puberulum vel -tomentellum habitu lavandulaceum 

erectum a basi decumbenti adscendenter oppositirameum; caule 

tereti fusco-griseo ad 3 mm. diametro; internodiis 5-12 mm. longis; 

ramis gracilibus a basi et praecipue in media parte foliosis superne 

subnudis; foliis oppositis dense fasciculatis linearibus integerrimis 

sessilibus subacutis margine valde revolutis uninerviis utrinque canes- 

centi-tomentellis 7-15 mm. longis 0.8-1.2 mm. latis; corymbis ter- 

minalibus plerisque 3-5-capitulatis ca. 3 cm. diametro; capitulis ca. 

18-floris ca. 12 mm. altis 6-8 mm. diametro; involucri turbinato-cam- 

anulati squamis ca. 24 pluriseriatim imbricatis scariosis brunnes- 

centibus 5-7-striato-costulatis ciliatis apice rotundatis dorso parce 

_ griseo-puberulis vel glabriusculis, extimis brevissimis orbiculari- 

ovatis, intermediis late oblongis, 4 mm. longis 2 mm. latis, intimis 

oblongo-linearibus; receptaculo plano glabro; corollis ut videtur albis 

vel albidis tubulatis 6.5 mm. longis glabris gracilibus sine faucibus 

distinetis, dentibus limbi lanceolato-oblongis ca. 0.6 mm. longis; 

achaeniis nigrescentibus minute scabratis ca. 3.2 mm. longis basi 

callosis; pappi setis ca. 30 corollam subaequantibus flavescenti-albis. 

—Peru: dry banks above the Rio Marajfion, Chavanillo, alt. about 

2440 m., Aug. 17-26, 1922, Macbride & F. eatherstone, no. 1975 (TYPE, 

Field Mus.; isotype, Gr.). A species of marked habit (suggesting a 

labiate rather than a composite), obviously related to E. lavandulae- 

folium DC. but differing in its larger more numerously flowered heads, 
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broader multistriate involucral scales of firmer texture and brownish 
color, smaller leaves, etc. 

E. (§ Conoclinium) dichroum, spec. nov., ut videtur herbaceum et 

perenne 5 dm. vel ultra altitudine (basi ignota); caule erecto opposi- 
tirameo paullo flexuoso post exsiccationem costulato pallide brunneo 
araneoso-subtomentello; ramis gracilibus adscendentibus foliosis; 
foliis oppositis rhombeo-ovatis utroque acutis basin cuneatam versus 

integerrimis aliter inciso- vel crenato-dentatis conspicuiter bicoloribus 
supra viridibus paullo arrachnoideo-puberulis subtus dense griseo- 
lanulatis membranaceis 2.8-4.2 em. longis 1.2-2.4 em. latis multo 
supra basin subtrinervatis; petiolo gracili griseo-puberulo 8-12 mm. 
longo; inflorescentiis terminalibus densis primo subglobosis 1-2 em. 
diametro maturitate irregulariter subcorymbosis ca. 4 cm. diametro; 
pedicellis 2-3 mm. longis; capitulis ca. 20-floris 8 mm. altis 4 mm. 
diametro; disco subconico; involucri squamis ca. 20 subtriseriatis 
argute acuminatis leviter striato-costulatis dorso pubescentibus, ex- 

timis lanceolatis, interioribus anguste oblongo-lanceolatis; corollis 
gracilibus; tubo proprio 2 mm. longo; faucibus paullo ampliatis ca. 
2 mm. longis, dentibus limbi angustis recurvatis extus minute 

hispidulis; achaeniis 2.2 mm. longis 0.6 mm. crassis atrobrunneis 

glabris basi calcaratis; pappi setis ca. 32 flavescenti-albidis tenuibus 
acutis barbellatis—Cotomp1a: Andes of Bogotd at El Boqueron, alt. 
2700 m., October 20, 1852, J. Triana, no. 1239 (rypx, Par., phot. and 

small fragm. Gr.). 
This species in pressed specimen singularly recalls in habit and its 

gray and green coloration Verbesina encelioides though its leaves are 
much smaller. It is somewhat intermediate between E. ballotaefoliuin 
HBK. and E. lanulatum Robinson. From the former it may readily 

be distinguished by its cuneate-based and more incisely toothed leaves 

of rhombic-ovate outline. From the latter it differs in having much 
larger, thinner, more incisely toothed and somewhat triplinerved 
leaves. In EL. lanulatum the throat of the corolla was found to exceed 

the proper tube while in E. dichrowm the reverse is the case. In this 

group and probably from the same region is the slightly known 
£. parvulum HBK. which, however, has leaves truncate at base. 

E. preLoprcryon Robinson, Proc. Am. Acad. liv. 325 (1918). This 
species was founded upon a specimen collected in Colombia by Lobb 
and now in the Kew Herbarium. This was unhappily unaccompanied 
by more precise locality. It is therefore of interest to recognize in 
Dr. Pennell’s recent collection a specimen which can be confidently 
identified with this species and therefore establishes its geographic 
position. Dr. Pennell’s label bears the following data: climbing herb 
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on rocky stream-bank in forest, Cordillera Occidental below Cerro 
Tatama, Rio San Rafael, Department of Caldas, alt. 2500-2800 m 
Sept. 7-11, 1922. This new material, agreeing with that of Lois i in 
all important respects, differs in having leaves papillo-scabrid and dull 
above rather than subglabrous and shining. It is probable that 
these differences are merely individual and perhaps due to the stage 
of development, the plant of Pennell being still in bud, that of Lobb 

being fully mature. Re-examination of the species suggests that 
it is rather closely related to though distinct from the Ecuadorian 
E. lamiifolium HBK. and E. Turczaninowii Robinson and would 

better be referred to § Conoclinium rather than § Campuloclinium. 
E. (§ Subimbricata) eximium, spec. nov., fruticosum carnosum, in 

inflorescentia obscure strigilloso-puberulum, aliter glaberrimum; 

caulibus pluribus 1-2 m. longis teretibus molliter lignosis medullosis 
ad inflorescentiam terminalem foliosis; internodiis 1-2 cm. longis; 

foliis oppositis petiolatis oblongis acuminatis basi abruptius acutatis 

paullo undulatis vel integerrimis margine anguste revolutis carnoso- 
coriaceis ca. 5-6 cm. longis et 2-3 cm. latis utrinque glaberrimis subtus 

vix pallidioribus; costa magna conspicui, venis lateralibus paucis 
pinnatis supra obscuris subtus saepius omnino invisibilibus; petiolo 

crasso 1-1.2 em. longo; panicula laxe corymbosa valde convexa 
transverse ellipsoidea ca. 1.5 dm. alta et 2.5 dm. diametro; pedicellis 
9-14 mm. longis gracilibus cum bracteolis parvis filiformibus 1-3 
munitis; capitulis numerosis sed nunquam congestis ca. 9-floris 8.5 

mm. altis 6 mm. djametro; involucri subcylindrati squamis ca 
10 inaequalibus subtriseriatis, exterioribus lanceolatis acutiusculis, 
interioribus oblongis ciliolatis apice rotundatis ca. 4 mm. longis et 
1.3 mm. latis; corollis anguste infundibuliformibus laete lilaceo-roseis 
glabris 5 mm. longis; tubo proprio 1 mm. longo; faucibus gradatim 
ampliatis 3 mm. longis; dentibus limbi 5, lanceolato-deltoideis 1 mm. 

longis; achaeniis (immaturis) glabris 1.5-2.2 mm. longis; pappi 
setis ca. 40 albis ca. 4.5 mm. longis.—Costa Rica: vicinity of La 
Palma, on the road to La Hondura, alt. 1500-1700 m., July 17, 18, 

1923, W. R. Mazon & A. D. Harvey, no. 7941 (type, Gr., U. S.). 

“Growing in a bushy mass spreading 1-2 m. in all directions from a 
large stump.” 

This exceedingly handsome species is most closely related to the 

Colombian E. sciaphilum Robinson, which however differs in having 

subsessile much more obtuse leaves and somewhat larger heads, 

a and achenes. E. eximium differs from E. araliaefolium 

n having smaller leaves, fewer-flowered heads, much less un- 

equal (soca scales and much shorter proper tube of the corolla. 
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Other fleshy species with which FE. eximium might possibly be con- 
fused are E. parasiticum Klatt, which has fewer-flowered heads, more 
ovate leaves, and a scarcely imbricated involucre; E. arthrodes 
Robinson and E. carnosum Kuntze, both of which have broad and 

obtuse outer involucral scales as well as many minor differences in 
foliage, etc. 

E. eximium must be an extraordinarily beautiful object when in 
full bloom and would seem worthy of horticultural attention. 

E. GRANDE Sch.-Bip. ex Bak. in Mart. FI. Bras. vi. pt. 2, 347 (1876). 
To the synonymy of this species may be added with fair confidence 
E. angulosum Glaziou, Bull. Soc. Bot. Fr. lvi. Mém. 3, 390 (1909). 

Glaziou’s species, merely listed as a doubtful novelty and never given 
a published diagnosis, was founded upon Glaziou’s no. 21,578, which, 

to judge from an isotype in the herbarium of the Royal Gardens at 
Kew, is merely very young material of E. grande, with the inflorescence 

as yet too immature to show its long pedicels and openly branched 
nature which at a later stage become characteristic of the species. 
In all other respects, so far as the stage of development permits com- 
. the correspondence is perfect. 

E. (§ Eximbricata) hidrodes, spec. nov., suffruticosum oppositi- 
rameum ad 12 dm. altum (Wright) vel fnitioniens 2-3 m. altum 
(Leon); ramis teretibus post exsiccationem leviter striato-costulatis; 
ramulis gracilibus a pilis tenuibus moniliformibus atropurpureis in- 
dutis; foliis oppositis petiolatis ovatis vel ovato-lanceolatis plerisque 
subintegris apice subcaudato-attenuatis basi acutis supra glabris vel 

glabriusculis subtus vix pallidioribus praecipue in nervis hirtellis 

membranaceis vel aetate subchartaceis paullo supra basin pinnatim 
3(-5)-nervatis 6-12 cm. longis 2.4-6 cm. latis; petiolo 1.3-2 cm. 

longo purpureo-villosulo; panicula terminali corymbiformi basi 
foliaceo-bracteata patenter ramosa purpureo-pubescenti; pedicellis 
subfiliformibus ad 1 cm. longis bracteolas 1-3 minimas gerentibus; 
capitulis ca. 20-floris 6 mm. altis; squamis involucri ca. 12 linearibus 

1—2-nervatis acutiusculis vel apice vero subobtusis vel etiam rotun-- 

_ datis vix imbricatis dorso puberulis et cum glandulis globularibus 

lucidulis -instructis; corollis primo purpureis deinde viridescentibus; 

achaeniis 2.7 mm. longis maturitate atrobrunneis cum glandulis 
globularibus sessilibus ornatis deorsum decrescentibus apice cum 
basi styli persistenti paullo incrassata nigra (verisimiliter nectarifera) 

coronatis; pappi setis corollam subaequantibus saepe purpurascenti- 

bus.—E. celtidifolium, var. quintuplinerve Griseb. Cat. Pl. Cub. 146 
panic not E. quintuplinerre Less. E. nervosum Griseb. 1. ¢., not Sw. 

- nerrosum, var. quintuplinerve (Griseb.) Gomez, Ann. Hist. Nat. 
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Madrid. xix. 270 (1890).—Cusa: Prov. Oriente: Los Organos, Sept. 
20, Wright, no. 2805 (type, Gr.); Loma del Gato and vicinity, alt. 

900-1000 m., July 11 to Aug. 14, 1921, Bros. Leon, Clement & Roca, 

nos. 10,184 (N. Y., fragm. Gr.) and 10,374 (N. Y., fragm. Gr.); banks 

of river, Santa Cruz, Aug. 27, Wright without number (Gr.); Cuba 

without precise locality, Wright, no. 2804 (Gr.); Sierra Maestra, 

Bro. Leon, no. 11,048 (N. Y., fragm. Gr.). 

For many years this Cuban plant has been a puzzle. It is nearly 
related to several species long known in the more southern West 
Indian islands, but can be satisfactorily identified with none of them 
Grisebach in his Catalogue referred material of it both to the J sivaisies 
E. nervosum Sw. and to a newly proposed variety of E. celtidifoliwm 
Lam. of the Lesser Antilles. The real E. nervosum of Jamaica has 
its leaves rounded or even retuse at the base, more coarsely and 

sharply dentate, shorter-petioled and somewhat more firmly nerved. 

E. celtidifolium is an arborescent or even arboreous species with much 
smoother and lighter-colored twigs and with leaves tending to firmer 
texture, rounded at base and more falcately attenuate at the tip. 

There is still a third species to which this Cuban material has been at 
times referred, namely E. nudzflorum A. Rich. Fl. Cub. ii. 41 (1853), 
but this also, though certainly a closely related species, fails to give 
a satisfactory resting place for the specimens in question since these 
have cuneate-based leaves while Richard distinctly states regarding 
his FE. nudiflorum that its leaves were obtuse or even rounded at base. 
As to the varietal name quintuplinerve employed by Grisebach it 
seems unwise to use it in the specific category since it has already 
been published in connection with a very different plant of Brazil. 

The specimens here referred to E. hidrodes, while agreeing with 
each other in all essentials, show considerable variation in the size 

and texture of the leaves and in the size of the heads and the number 
of florets. In the presence of close resemblance in other respects it 
is believed that these differences are individual and developed in 
response to environment and stage of development. A single speci- 
men (P. Wilson’s no. 9303 from rocks in the River San Miguel, Prov. 
Pinar del Rio, at the other end of Cuba and thus separated by a 
distance of some 400 miles) has coarsely toothed leaves, in this 

respect showing some approach to the Jamaican E. nervosum, but 
the leaves are cuneate at the base. Without more copious material, 
this form with toothed leaves—probably a mere leaf-variant of E. 
hidrodes—cannot be satisfactorily placed. 

The name hidrodes alludes to the perspiration-like drops which are 
abundant on the involucral scales, corollas, and achenes. 
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E. (§ aaa Hitchcockii, spec. nov., herbaceum perenne 
exaltatum ca. altum; caule tereti 1.3 cm. vel ultra diametro 
glabro fistuloso; foliis oppositis magnis longe petiolatis ovatis acu- 
minatis grosse dentatis basi acutis vel acuminatis in parte proximali 
penninerviis utrinque glabris subtus pallidioribus textura subcarneo- 
membranaceis, caulinis 2-2.5 dm. longis 1-1.5 dm. latis, dentibus 
usque ad 4 mm. altis et 15 mm. basi latis cuspidatis, nervis lateralibus 
utroque ca. 4 prorsus curvatis; petiolo 4-6 em. longo; appendicibus 
stipuliformibus nullis; corymbis terminalibus planiusculis vel modice 
convexis saepe alternirameis vel irregulariter di- vel trichotomis 
obscure incurvo-puberulis ca. 2 dm: diametro nudis; bracteolis mini- 
mis; pedicellis 3-12 mm. longis filiformibus; capitulis ca. 1 cm. longis 

et 6 mm. diametro ca. 20-floris; involucri 3—4-seriatim imbricati 

campanulato-cylindrati squamis ca. 20 gradatis primo paullo puberulis 
deinde glabratis, exterioribus lanceolato-ovatis ca. 2.6 mm. longis et 

.5 mm. latis obtusis, intermediis similibus sed 3-4 mm. longis et 

2 mm. latis, interioribus oblanceolati-linearibus ca. 7 mm. longis et 

1 mm. latis; corollis roseis 6 mm. longis gracilibus sursum paullo 
ampliatis sed sine faucibus distinctis; dentibus limbi deltoideis ca. 

mm. longis puberulis; achaeniis gracilibus atrobrunneis glaber- 

rimis deorsum paullo decrescentibus 2.8 mm. longis; pappi setis ca. 
60 brunneo-fulvis corollas aequantibus—Ecuapor: Province Tun- 
gurahua: Valley of Pastaza River between Bafios and Cashurco, 
8 hours east of Bajios, alt. 1300-1800 m., Sept. 25, 1923, Prof. A. S. 
Hitchcock, no. 21,876 (rypr, Gr.). A notable species not closely 

related to any hitherto described from Ecuador. Its leaves are as 

large as those of E. morifolium Mill: and the inflorescence recalls 
that of a Verbesina. It is a pleasure to name this well marked new 
species for its discoverer who, in addition to his special work on the 
grasses, has, through his copious collecting in difficult tropical regions, 

contributed much to the knowledge of other groups. 
E. (§$ Subim! bricata ta) lit , spec. NOV decumbens 

3-5 dm. altum aspectu oculo nudo glabrum sed sub lente brevissime 
puberulum; caule tereti ad 5 mm. diametro firmiter lignescens cur- 
vato-decumbenti maturitate a cortice griseo vel pallide brunnescenti 

tecto; internodiis 4-35 mm. longis, ramis erectis oppositis plerisque 
ad inflorescentiam simplicibus 2-4 dm. longis teretibus purpurascenti- 
brunneis superne puberulo-granulatis; internodiis plerisque 1-8 em. 

longis; foliis oppositis petiolatis lanceolatis attenuatis basi cuneata 

integra amped a argute: serratis 3-4 om. hongis 1-1.8 cm. latis mem- 

inque t aullo pallidioribus 

obscure in in Nervis venisque puberulis a basi trinervatis; petiolo gracili 
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saepius curvato 6-10 mm. longo; capitulis in 30-floris ca. 9 mm. 
altis et 6 mm. diametro in glomerulos paucos 2 —3 em. diametro con- 
gestis; pedicellis saepius 1-4 mm. longis; involucri squamis pluri- 
seriatim gradatis lanceolatis vel anguste lanceolato-oblongis purpureo- 
brunneis acutis vix costatis minute resinoso-granulatis et aliquando 
vernicosis; receptaculo planiusculo glabro; corollis tubulatis roseis 
vel albis glabris ca. 5.5 mm. longis sine faucibus distinctis; dentibus 

limbi deltoideis ca. 0.5 mm. longis; antheris apice bene appendiculatis; 
achaeniis gracilibus praecipue in angulis sursum hispidulis ca, 3 mm. 
longis apice ab annulo pallido pappifero coronatis; pappi setis ca. 34 
flavescenti-albis minute scabratis apice non incrassatis—PERv: 
stone fences and rocky cafion-sides, alt. about 2135 m., Aug. 21, 1922, 

Macbride & Featherstone, no. 2235 (rypr, Field Mus.; isotype, Gr.). 

This species, in habit recalling a glomerate-headed Stevia, is without 
close relatives in the Peruvian flora. It bears, however, some slight 

resemblance to the eastern Brazilian FE. Vauthierianum DC., but that 

has much greater stature, much larger leaves, more diffuse inflores- 

—— more distinctly costulate involucral scales, and puberulent 
achen 

E. re Subimbricata) mesoreopolum, spec. nov., fruticosum ali- 
quando scandens; ramis patentibus teretibus post exsiccationem 

multicostulatis fulvido-tomentellis;- foliis oppositis petiolatis ovatis 
subcrenatis vel integriusculis acuminatis basi abrupte angustatis acutis 
vel obtusis membranaceis supra brevissime puberulis scabridulis 
subtus fulvido-tomentellis prominulenter reticulato-venosis 4-11 cm. 
longis 2-6 em. latis, venis lateralibus principibus ca. 3-jugis nervi- 
formibus pinnatim a costa 2-11 mm. supra basin divergentibus; 
petiolo gracili fulvo-tomentello 10-16 mm. longo; paniculis terminali- 
bus multicapitulatis oppositirameis pyramidalibus ca. 10-12 em. 
altis 10-18 em. crassis fulvido-tomentellis; pedicellis filiformibus 
tomentellis saepe curvatis 4-6 mm. longis; capitulis 18—20-floris ca. 
8-9 mm. altis 6 mm. diametro; involucri campanulati 4 mm. alti 
squamis 22-25 ovatis vel oblongis acutiusculis 3—-4-seriatim imbricatis 
regulariter gradatis dorso 2-3-striato-costulatis tomentellis; recep- 

taculo planiusculo calvo; corollis glabris subtubulatis apicem versus 
paullo ampliatis ca. 4 mm. longis limbum versus violaceis vel pallide 
roseis; faucibus vix ullis distinctis; limbi dentibus ovato-deltoideis ca. 

0.5 mm. longis; beens stramineis gracilibus glanduloso-atomiferis 
praecipue ad costas deorsum decrescentibus 2.5-3.5 mm. longis; 
pappi setis 47-68 inaequalibus laete albis laeviusculis echeeniiia 
subaequantibus——CotomBiA in the Cordillera Central: shrub in 
forest at “Pinares”’ above Salento, Dept. of Caldas, alt. 2600-2 
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m., Aug. 2-10, 1922, Dr. F. W. Pennell, no. 9209 (TYPE, Gr.), flowers 

said to be violet; climbing shrub in moist valley at “Calaguala,”’ 

Coconuco, Dept. of El Cauca, alt. 2500-2800 m., June 14, 18, 1922, 

Dr. F. W. Pennell, no. 7179 (Gr.), flowers said to be pale pink. 

This species differs from E. Stuebelii Hieron. in its more numerous 

florets, much looser and more pyramidal inflorescence and thinner 

less rugose leaves which are pointed at base. From FE. Mayorti 

Robinson it differs in its larger and longer-pedicelled fewer-flowered 

heads, —— shorter involucre, and longer stramineous gland- 

papas achene 
z. (Eximbricata) parvulum Glaziou, Bull. Soc. Bot. Fr. lvi. Mém. 

3, 390 (1909). This species, named as a doubtful novelty by Glaziou, 

|. c., but without diagnosis, seems never to have been described. To 

give the name legal status the following characterization is here put 

on record, the characters having been drawn from isotypes (Glaziou’s 

no. 15,150-seen in loans from Kew and from the Botanical Museum 

of Copenhagen). Herbaceum perenne suberectum 2.5-3 dm. altum; 

caulibus gracilibus teretibus dense foliosis breviter purpurascenti- 

pubescentibus ad inflorescentiam simplicibus; foliis plerisque alternis 

oblanceolatis apice rotundatis basi attenuatis leviter crenatis utrinque 

viridibus pubescentibus punctatis vix petiolatis 1-1.7 cm. longis 4-6 

mm. latis; costa media inconspicua; nervis venisque lateralibus 

obscuris; corymbis alternirameis terminalibus planiusculis ca. 6 cm. 

diametro; pedicellis filiformibus purpurascenti-pubescentibus 3-8 mm. 

longis; capitulis ca. 30-floris ca. 7 mm. altis et 7 mm. diametro; 

involucri turbinati-campanulati squamis ca. 25 sub-biseriatis vix 

imbricatis lineari-lanceolatis acutis plerisque subaequalibus, exteri- 

oribus subherbaceis a centi-pubescentibus obscure 3-nervatis, 

interioribus substramineis 1-nervatis subglabris; corollis roseis ca. 

3.5 mm. longis; ‘aie. eins brevi ca. 1 mm. longo in fauces sub- 

cylindratas ca. 2 mm. longas gradatim paullo ampliato; dentibus limbi 

ca. 0.5 mm. longis; achaeniis (immaturis) gracilibus pallidis deorsum 

OED in angulis hispidulis ca. 3 mm. longis; pappi setis ca. 32 

sordide flavescenti-albidis ca. 2.5 mm. longis.—BraziL: between 

Ouro Preto and Queluz, Minas Geraés, Feb.—Mar., Glaziou, no. 15,150 

(isorypr, K., Copenhagen, phot. and small fragm. Gr.). Of char- 
acteristic habit and seemingly very distinct from any Brazilian species 
hitherto characterized. 

E. PENINSULARE Brandegee, Erythea, vii. 4 (1899). This species 
of Lower eeerne is subject to conspicuous variation in its pu- 

ce, as follows 
Var. a. obscure beaks coon: foliis utrinque viridibus supra glabrius- 
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culis subtus praecipue in nervis venisque obscure pubesceutibus; 
petiolo puberulo.—Lower Ca.irornia, San José del Cabo, Sierra 
de la Laguna, San Francisquito, San Bartolomé, Cafion Hondo, 

Mesa Verde. 
Var. 8. epipolimum, var. nov., griseo-tomentellum; foliis utrinque 

griseis minute papilloso-puberulis; petiolo dense patenterque griseo- 
tomentello—Lower CALIrorniA: Aguaje de Santana, 56 km. north 
of San Ignacio, alt. 1037 m., Oct. 4, 1905, FE. W. Nelson & E. A 

Goldman, no. 7186 (U. S., fragm. Gr.). 
In habit, leaf-form, inflorescence, involucre, etc., agreeing with 

the smoother typical variety and clearly conspecifie with it, but cer- 
tainly meriting varietal distinction. Material collected at San Juleo 
Cafion, Brandeyee, Apr. 20, 1889 (Mc., fragm. Gr.) is intermediate. 

E. (§ Subimbricata) procerum, spec. nov., fruticosum elatum ca. 
4.5 m. altum; caulibus teretibus dense crispeque fulvido-tomentellis 
tardius glabratis post exsiccationem leviter costulatis medullosis 3-8 
mm. diametro; internodiis 2-10 cm. longis; foliis oppositis lanceo- 
lato- vel ovato-oblongis vel rhombeo-ovatis petiolatis apice acutis 
vel acuminatis basi subacutis vel obtusis vel etiam rarius rotundatis 
margine irregulariter grosseque serrato-dentatis vel undulatis vel 
aliquando etiam integris supra scabris bullatis subtus vix pallidioribus 

molliter tomentosis textura crassiusculo-membranaceis 8-15 cm. 
longis 3-6.7 em. latis penniveniis vel paullo supra basin pinnatim 
subnery ‘atis; petiolo fulvido-tomentoso 8-13 mm. longo plerumque 

erecto vel suberecto; corymbis terminalibus et in axillis superioribus 
orientibus pedunculatis convexis subdensis multicapitulatis 1-3 dm. 
diametro; pedicellis 4-9 mm. longis tomentellis; capitulis ca. 12-floris 
10-12 mm. altis 6-7 mm. diametro; involucri squamis ca. 15 laxe 
subtriseriatim imbricatis lanceolato-oblongis valde inaequalibus 
obtusis vel subacutis, extimis ca. 3 mm. longis et 1.2 mm. latis 
subherbaceis griseo-tomentellis, intimis 6-7 mm. longis ca. 1 mm 
latis p 3-costulatis saltim apicem versus sibhaiiiectiencntellis 
purpurascentibus; corollis rubro-lilaceis glabris 5-6.5 mm. longis 
glabris; tubo sine faucibus distinctis ca. 5 mm. longo vix sursum 
ampliato; dentibus limbi patentibus deltoideis 0.7-0.9 mm. longis; 
achaeniis gracilibus deorsum attenuatis fuscescentibus granulato- 
scabratis ca. 5 mm. longis; pappi setis ca. 35 flavico-albidis ca. 5.5 
mm. longis.—Prrv: on steep shrubby slopes, with flowers red-lilac 
and fragrant, alt. about 2745 m., at Mito, July 8-22, 1922, Macbride 
«& Featherstone, no. 1551 (ryPE, Field Mus.; tsoryPe, Gr.); also 3 
sheets from herb. of Pavon from Peru but scitluat recorded locality 
(herb. Univ. Geneva). 
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This species must be rather closely related to the little known 
E. helianthifolium HBi., which came from Ayavaca toward 1000 
km. northward from the Mito material here described. FE. helian- 
thifolium is known to the writer from a photograph which he made of 
the type material at Paris some years ago. Microscopic examination 
of this photograph and close study of the brief and rather unsatis- 
factory original description seem to leave no doubt as to the probable 
distinctness of the species here characterized. In E. helianthifolium 
the leaves are much more regularly and definitely serrate, their lateral 
veins leave the midnerve at a somewhat greater angle and are less 
curved forward in their course, the upper surface is scabrid, but not 
at all, or at least by no means to the same extent bullate, the petioles 

tend to spread widely instead of rising parallel to the stem, and ac- 
cording to the original description the leaves are reticulate-veiny and 

are beneath punctate with very numerous orange-glands—a feature 
not observable in the material of E. procerum. Finally the inner 
involucral scales of E. helianthifolium are said to be glabriusculous 
while in E. procerum the inner as well as the outer scales are at least 

toward the tip clearly pubescent. These differences, though indi- 
vidually of no great strength, are numerous and, especially when taken 
in conjunction with the remoteness of the stations, seem to show the 

plants pretty certainly distinct. 
E. sotrpacinowes HBK. Nov. Gen. et Spec. iv. 126 (1820). This 

widely distributed and variable species has long been known from 
Mexico and Central America, Venezuela, Colombia, Ecuador, and 

Bolivia, but until now does not appear to have been recorded from 
Peru. It has, however, been recently collected at the following points 

in that country; asa slender shrub 1.5 m. high with few erect branches 

and greenish-yellow flowers, at a hacienda 9 miles above Huertas, 
Cabello, alt. about 2440 m., June 25, 1922, Macbride & Featherstone, 

no. 1321 (Field Mus., Gr.); as a slender open shrub-liana of dense 
montafia and with greenish flowers, at La Merced, alt. about 610 m., 
Aug. 10-24, 1923, J. F. Macbride, no. 5258 (Field Mus., Gr.), a form 
with large subentire leaves; also on a disintegrating granite river- 

bluff, at the same place, date, and elevation, Macbride, no. 5333 (Field 
Mus., Gr.), a form distinctly lignescent but with a root suggesting 
that of an annual. 

E. (§ Subimbricata) sphagnophilum, spec. nov., fruticosum erec- 

tum; caulibus paucis strictis simplicibus vel adscendenter ramosis 
teretibus medullosis fusco- vel brunnescenti-tomentellis ca. 9-12 dm. 
tis ad 8 mm. vel ultra crassitudine; internodiis 2-6 cm. longis; foliis 

oblongis utroque acutis argute serratis (dentibus 1-1.5 mm. altis 2-3 
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mm. basi latis) 6-10 cm. longis 2.5-4.7 em. latis chartaceo-coriaceis 
penniveniis et utrinque prominulenter reticulato-venosis supra 
granuliferis subtus paullo pallidioribus crispe fulvido-pubescentibus; 
venis lateralibus principibus utroque 8-11 prorsus curvatis; petiolo 
7-12 mm. longo tomentello; corymbis terminalibus planiusculis vel 
modice convexis 4-9 em. diametro densis; pedicellis ca. 2 mm. longis; 
capitulis 5-6-floris 8-10 mm. longis 5-7 mm. diametro; involucri 
campanulati squamis ca. 11 valde inaequalibus gradatis obtusis vel 

apice rotundatis vix costulatis dorso pubescentibus, extimis lanceolatis 
2.5 mm. longis 0.7 mm. latis, intermediis oblongis ca. 5 mm. longis 
et 2mm. latis, intimis oblongis ca. 5.5 mm. longis; 

corollis purpureis albis glabris; tubo sursum gradatim ampliato ca. 

4.3 mm. longo sine faucibus distinctis; dentibus limbi ovato-deltoideis 
ca. 1.2 mm. longis; achaeniis immaturis glabris 2.5 mm. longis; 
pappi setis ca. 35 inaequalibus sursum barbellatis attenuatis flavidulo- 

albis plerisque 3.5-4 mm. longis.—-PERUv: a few-stalked strict bush on 
sphagnum slopes, alt. about 1830 m., Villacabamba, Hacienda on Rio 

Chinchao, July 17-26, 1923, J. F. Macbride, no. 4968 (rypx, Field 
Mus.; tsotyre, Gr.). Probably best placed near LZ. Macbridei Robin- 

son, from which, however, it is readily distinguished by its much 
lower stature, shorter leaves with different indumentum, and purple 

flowers. 
E. THEAEFoutUM Benth. Pl. Hartw. 199 (1845). The type of this 

species from the slopes of Mt. Sotaro in the Province of Popayan had 
leaves 1-114 inches in length, 4-7 lines wide, oblong in form and, as 
described by Bentham, acute at both ends. This form may be known 

as var.typicum. From it all material subsequently referred to the 
species differs in varying degree. The following seems worthy of 
varietal distinction. 

Var. subellipticum, var. nov., foliis subellipticis vel elliptico- 
oblongis apice rotundatis vel able vel rarius subacutis basi plerum- 
que rotundatis 18-25 mm. longis 13-16 mm. latis; aliter formae - 

typicae speciei simillimum.—CoLomBIA: in mountainous districts, 

Province of Bogota, alt. 2700 m., Feb. 1854, Triana, no. 1221 (TPE, 
Par., pnot. and small fragm. G3; Prov. Pamplona la Baja, alt. 2440 
m., a Schlim, no. 1056 (hb. Univ. Geneva). VENEZUELA: Péramo _ 
da Tamboi, Merida, Jahn, no. 747 (U. S., phot. and fragm. Gr.); 
also Linden, no. 464 (Gr., Univ. Geneva). This material secured by 
Linden bears his Caracas label but error is suspected since the species 
not otherwise known from the coast of Venezuela is abundant in 
parts of Colombia traversed by this collector. 

E. upgr Robinson, Proc. Am. Acad. lv. 37 (1919). After publish- 
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ing this Peruvian plant, which had been carefully differentiated from 
other Andean species of the genus, the writer noticed its likeness to 
E. rufescens Lund of Atlantic Brazil. This resemblance, though 
striking, did not appear to reach specific identity. 

It has recently been possible, through the kindness of Capt. John 
Donnell Smith, of Baltimore, to borrow from his herbarium a sheet. of 

excellent Brazilian material of E. rufescens. This, carefully compared 
at the Gray Herbarium with a fragment of the type of E. uber, dis- 
closes the following differences. 

E. rufescens: leaves tomentose beneath; inflorescence distinctly 

pyramidal; involucral scales 3.5—4 mm. long, soft in texture, dorsally 

tomentose except for the hyaline margin, also sometimes glandular- 
atomiferous; achenes glabrous or merely with minutely scabrid angles 
(sometimes with a few scattered sessile glands). 

. uber: leaves finely and somewhat sparsely pubescent beneath; 
inflorescence flattish or only moderately convex; involucral scales 
4.5-5 mm. long, of firmish texture, dorsally granular and very spar- 

ingly puberulent; achenes setulose. 
These distinctions, while none of them strong, are in combination 

sufficient to make probable the distinctness of these species, especially 
as they are separated by such distance and belong to floras in general 
so different as those of the Andean portions of Peru and the coastal 
parts of Brazil. 

E. (§ Subimbricata) variolatum, spec. nov., ut videtur herbaceum 
perenne 3-4 dm. altum erectum pluricaule a caudice paulloli gnescenti; 

caulibus eeaare teretibus rectis virgatis 1-2 mm. diametro ore 
puberulo a basia ;fo li 

2 oP Ra crassiusculis integerrimis apice obtusiusculis 3-7 
mm. longis 0.4-1.1 mm. latis supra subglabris subtus sparse griseo- 
puberulis utrinque quasi variolatis cum glandulis (post exsiccationem) 
depressis; foliis primariis fere omnibus proliferis et in axillis folia 

plura paullo minora gerentibus; corymbo terminali alternirameo 

convexo multicapitulato griseo-tomentello; pedicellis filiformibus ca. 
2 mm. longis; capitulis ca. 5-floris ca. 6 mm. altis et 4 mm. diametro; 

involucri squamis ca. 11 valde inaequalibus 2-3-seriatis pd GRC Es 

_ griseo-tomentellis, exterioribus 4—5 lanceolatis subacutis 1-2 mm 

longis, interioribus elliptico-oblongis conspicue ciliatis 3-4.5 mm. 

longis 1.7 mm. latis; corollis ut videtur rubritinctis ca. 3.5 mm. 
longis paullo granulatis, tubo proprio ca. 1 mm. longo, faucibus sub- 
cylindratis paullo ampliatis ca. 2 mm. longis, dentibus limbi ca. 0.6 
mm. longis; achaeniis glabris crassis vix 1.5 mm. longis sublucidis 
brunneis; pappi setis ca. 40 albidis barbellatis—Braziu: Prov. St. 
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Paul and Rio Grande do Sul, Auguste de Saint-Hilaire, no. 871 

Catalogue C? No. 1553 (Type, Par., phot. and small fragm. 
E. variolatum forms a new eitbes of the little series Disynaphia 

(Hook. & Arn.) Bak. In this group it differs from EF. ericoides DC. 
and E. angustissimum Spreng. by its obtuse puberulent and pitted 
leaves; from FE. calyculatum Hook. & Arn. (Stevia calyeina DC. and 
Disynaphia montevidensis DC.) in its smaller heads, elliptical and 
obtuse inner involucral scales, very small leaves, etc., from FE. ligulae- 
folium Hook. & Arn. (E. gnidioides DC.) and E. spatulatum Hook. 
& Arn. (E. halimifolium DC.) in its much smaller and less pubescent 
but (under lens) distinctly variolate leaves, from E. multifolium 
Robinson in its very much smaller, relatively narrower leaves, more 
open inflorescence and smaller heads 

In its characteristic habit E. variolatum recalls some species of 
Petalostemon. Two sheets of this species were found in a recent loan 
from the Paris Museum of Natural History sent to the writer for 
study and identification. While both were from the collection of 

Auguste de Saint-Hilaire and bore identical numbers, one had the 

label form for “Province de Saint-Paul” and the other for “ Province 
de Rio Grande do Sul.”’ It seems probable that the material, which 
is identical in form, development and condition from drying, was 
collected at one time and place, and that one of the labels was correct 
and the other used by error. The species is so characteristic that its 
recognition on rediscovery should not offer any difficulties. 
Mikania —— aquaria, spec. nov., robusta scandens; 

caulibus teretibus ad 12 ametro usque ad inflorescstitinin glabris 
fistulosis et cum aqua sicdetie post exsiccationem multicostulatis; ra- 
mis oppositis patentibus; internodiis 2 dm. vel ultra longitudine; foliis 
oppositis ovatis acuminatis s integris basi vel profunde cordatis vel 
subtruncatis et cum acumine in petiolum paullo decurrentibus sub- 
coriaceis supra atroviridibus impresse reticulatis lucidulis glaberrimis 
subtus pallidioribus opacis olivaceis minutissime pulverulenti- 
puberulis prope basin palmatim vel pinnatim 5—9-nervatis 20-23 cm. 
longis 15-17 em. latis; petiolo 7-9 em. longo; paniculis magnis lateral- 
ibus vel terminalibus 1.5—4 dm. altis 1-3 dm. diametro foliaceo-brac- 
teatis crispe puberulis; bracteis ovatis vel ovato-oblongis utroque 
acutatis 3-8 em. longis 1.54 em. latis petiolatis; spicis laxis 3-7 cm. 
longis; rhachi gracili plerumque leviter curvata; capitulis sessilibus 
late patentibus vel divaricatis; bracteolis ovatis acuminatis ciliatis 
ca. 1.6 mm. longis; involucri squamis anguste oblongis ciliolatis apice 
rotundatis et mucronulatis ca. 3.8 mm. longis et 1.2 mm. latis 3-5- 
nervatis; flosculis fragrantibus; corollis glabris albis; tubo proprio 



22 ROBINSON 

ca. 2 mm. longo apice sensim constricto; faucibus anguste turbinatis 
ca. 1.5 mm. longis; dentibus limbi deltoideis 0.5 mm. longis; achaeniis 

nigrescentibus 2.6 mm. longis scabridulis; pappi setis ca. 36 sordide 

albidis vix apicem versus incrassatis ca. 3.8 mm. longis——PERU: a 

liana with succulent hollow and water-filled stems, growing on the 

montafia along open stream, alt. about 610 m., Aug. 10-24, 1923, 

J. F. Macbride, no. 5242 (ryer, Field Mus.; 1soryre, Gr.). A well 

marked species, probably related to the Bolivian M. cinnamomifolia 

Lingelsh. and M. dioscoreoides (Rusby) Robinson, but having larger 

heads and different foliage. 
M. (§ Thyrsigerae) cryptodonta, spec. nov., volubilis subherbacea 

glabriuscula; caule subtereti post exsiccationem purpurascenti- 

brunneo flexuoso pluricostulato primo obscure puberulo; internodiis 

1-2 dm. vel ultra longitudine; foliis oppositis graciliter petiolatis 

ovatis acuminatis basi subtruncatis vel late subcordatis vel distincte 

cordatis margine revolutis remote obscureque cuspidato-dentatis 

(dentibus vix 0.2 mm. altis 5-10 mm. inter se distantibus) mem- 

branaceis 8-14 cm. longis et 5-10 cm. latis a basi subpalmatim 5- 

nervatis utrinque obscurissime in nervis sordide puberulis aliter 

glabris subtus paullo pallidioribus; petiolo 3-4.5 cm. longo puberulo, 

eis ejusdem jugi ab annulo prominulenti conjunctis; paniculis pyra- 

midatis laxiusculis axillaribus pedunculatis 1.5—2 dm. longis ca. 1 dm. 

diametro; capitulis 8-9 mm. longis ad apices ramulorum irregulariter 

subcymosis aliis subsessilibus aliis graciliter pedicellatis; pedicellis 

0.5-3 mm. longis; bracteolis oblanceolato- vel spathulato-linearibus; 

involucri squamis lineari-oblongis obtusis apice puberulis; corollis 

albidis glabris ca. 5 mm. longis; tubo proprio gracili 2.3-2.7 mm. 

longo; faucibus campanulatis 1.2-1.4 mm. altis; dentibus limbi del- 

toideis 1-1.3 mm. longis; achaeniis gracilibus fuscis minutissime sca- 

bratis deorsum attenuatis 3.24 mm. longis; pappi setis ca. 36 albidis 

apicem versus non incrassatis 4.5-5 mm. longis.—-PERU: herbaceous 

or nearly so, clambering over stumps or in sunny woods, about 610 

m. alt., Pozuzo, June 20-22, 1923, J. F. Macbride, no. 4683 (TYPE, 

Field Mus.; tsorypr, Gr.), and no. 4552 (Field Mus., Gr.). Most 
nearly related to M. decora Poepp., but differing in its thinner smoother 

more deltoid-ovate rather than oblong leaves, longer petioles and cy- 

mose rather than racemoid disposition of the heads in the inflorescence. 

M. peEcora Poepp. in Poepp. & Endl. Nov. Gen. ac Spec. iii. 53 

(1845). Material with the technical characters of M. decora but 
differing clearly in several minor features may be varietally appended 

to this species and distinguished from the typical variety as follows: 

Var. typica, foliis subtus distincte in nervis puberulis; nervis 
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lateralibus ab costa saepuis ca. 5-8 mm. supra basin divergentibus; 
petiolo ca. 1.5 cm. longo. 

Var. heteroneura, var. nov., foliis (ad maturitatem) subtus glabris; 

nervis lateralibus 3-jugis ciaacts pinnatis, jugo tertio 1.5-2.5 cm. 

supra basin oriente; petiolo 2—-2.5 cm. longo.—-PErRu: liana with green- — 
ish flowers and pinkish pappus, Villacabamba, Hacienda on Rio 
Chinchao, alt. about 610 m., July 17-26, 1923, J. F. Macbride, nos. 

5167 (rypr, Field Mus.; tsotypr, Gr.) and 5191 (Field Mus., Gr.). 
The distance of the upper pair of lateral nerves from the leaf-base 
is so great that the leaf becomes truly pinnate-veined. The leaves 
also are somewhat less sharply acuminate than in the typical variety 
and the cross-veining between the nerves is less regular. 

M. (§ Corymbosae) Gleasonii, spec. nov., volubilis elata verisim- 
iliter fruticosa saltim suffruticosa inflorescentiis exceptis aspectu 
glaberrima; caule leviter hexagono post exsiccationem pluricostulato 
glabro 3-4 mm. vel ultra crasso; internodiis usque ad 14 cm. longis; 
foliis oppositis petiolatis oblongis acuminatis integris basi acutis vel 
subobtusis paullo supra basin pinnatim 5-nervatis supra_nitidis 
lucidis impresse reticulatis subtus concoloribus minutissime ob- 
scureque puberulis 9-15 cm. longis 4-7 cm. latis coriaceis margine 
revolutis; petiolo 2-2.5 cm. longo plerumque curvato supra canali- 
culato, eis ejusdem jugi ab annulo prominulento obscuro transverso 
conjunctis; bracteis foliaceis petiolatis; corymbis saepe binis vel 
trinis ex eodem axillo graciliter pedunculatis vaide inaequalibus 
(verisimiliter partialibus in corymbo arcte sessili) 4-6 em. diametro 
laxis valde convexis fusco-puberulis conjunctim inflorescentiam 
terminalem interruptam paniculatam ad 2.5 dm. vel ultra longitudine 
formantibus; pedicellis plerisque 4-8 mm. longis; bracteolis lanceolatis 
vel anguste oblongis 3-4 mm. longis plerumque ad vel prope summam 
partem pedicelli orientibus; capitulis ca. 9 mm. longis; involucri 
squamis anguste oblongis 7-8 mm. longis 1.3-1.6 mm. latis apicem 
versus mal DREATR puberulis aliter glabris brunneis; corollis glabris 
(immaturis) ca. 5 mm. longis tubulatis paullo sursum ampliatis sine 
faucibus distinctis in parte superiori vinaceo-purpureis; dentibus 
limbi ca. 0.8 mm. longis; achaeniis valde immaturis glabris ca ca. 2.8 
mm. longis; pappi setis ca. 50 albidis ca. 5 mm. longis vix sursum 
incrassatis -—BritisH GUIANA: dense upland forest, Rockstone, 
July 15—Aug. 1, 1921, Dr. H. A. Gleason, no. 681 (TYPE, in herb of 
N. Y. Bot. Gard., sk. and fragm. Gr.). A well marked species with 

thick shining leaves recalling those of many Lauraceae. In in- 
florescence this species is somewhat vaguely intermediate between 
§ Corymbosae and § Thyrsigerae, its apparently sessile corymbs being 
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loose and very convex and disposed along the branches so as to form 
a lax and interrupted panicle. It is a pleasure to commemorate in 
the naming of this species the very notable work accomplished by 
its collector in the exploration of British Guiana. 

M. rncastna Robinson, Contrib. Gray Herb., n. ser. lxiv. 11, 82 

(1922). This species has hitherto been known only from the original 
material collected by Alexander Mathews eighty or ninety years ago. 
It was scarcely in anthesis and showed only the upper, probably 
rameal leaves. Specimens which appear to be specifically identical 
have recently been collected by Mr. J. F. Macbride (no. 5778, Field 

us., Gr.) on sunny brush at La Merced, Hacienda Schunke, Peru, 

alt. about 1220 m. These are in advanced anthesis and exhibit not 
merely the rameal but the considerably larger cauline leaves which 
are rounded at the sides of the base but have the same narrowly 
deltoid-ovate form. They are sometimes as much as 18-22 cm. long 

and 9-10 cm. wide with petiole 4 cm. long; the floral characters agree 
closely with those of the type though from greater maturity the 
dimensions are somewhat larger than those described in the original 
characterization. A noticeable trait is found in the tendency of the 

mature involucral scales to bend rather sharply backward and out- 
ward at the point where the deltoid tip begins. This spreading tip 
appears to be of softer texture than the rest of the scale, which in full 

maturity becomes firmish in character. 
M. niGRopuUNCTULATA Hieron., var. denticulifolia, var. nov., foliis 

margine distincte Sispiats denticaintio: dentibus ca. 0.5 mm. altis 

plerisque 2-9 mm. inter se distantibus; aliter var typicae sinniliae 
—Cotromsia: Dept. of El Cauca: climbing shrub in bushy forest, 
alt. 2400-2700 m., Cordillera Occidental, June 28, 1922, Pennell & 
— no. 7430 (Gr.). 
M. (§ Globosae) hesperia, spec. nov., fruticosa volubilis; mel sub- 

tereti post exsiccationem costato patenter piloso vel subsetoso et 
dense cum glandulis nigrescentibus globosis sessilibus vel brevissime 
stipitatis ornato ca. 3 mm. vel ultra diametro; internodiis plerisque 

4-5 cm. longis; foliis oppositis breviter petiolatis oblongo-lanceolatis 

attenuato-acuminatis basin versus gradatim angustatis sed ad basin 
veram abrupte rotundatis penniveniis margine cuspidato-denticulatis 

(dentibus ca. 0.4 mm. altis et 5-7 mm. inter se distantibus) mem- 
branaceis utrinque viridibus supra in costa obscure puberulis subtus 
in costa et nervis principibus appresso-pilosis in superficie minute 

nigropunctatis utrinque prominenter reticulato-venosis 12-14 cm 

longis 2.5-4 cm. latis; petiolo crasso setoso-piloso fuscescenti 4-5 

mm. longo; panicula terminali 1-1.5 dm. longo vix 4 cm. diametro 
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(immatura) oppositiramea setoso-pilosa; ramis paniculae adscen- 

dentibus brevibus a bracteis foliaceis multo superatis; capitulis ca. 

8 mm. longis subsessilibus in glomerulos subglobosos ca. 2 cm. di- 

ametro dispositis; bracteolis subherbaceis pilosis nigropuncticulatis 

ca. 2-3 mm. longis et 1.5 mm. latis; involucri squamis oblongis obtusis 

apicem versus puberulis et saepissime nigropunctatis ca. 44.5 mm. 

longis et 1.2-1.3 mm. latis; corollis purpureis ca. 4 mm. longis; tubo 

proprio gracili ca. 1.5 mm. longo; faucibus subcylindrato-campanu- 

latis ca. 1.5 mm. longis; dentibus limbi ca. 1 mm. longis; achaeniis 

(valde immaturis) glabris 2 mm. longis non punctatis; pappi setis ca. 

25 albis—CotomBtA: Dept. of El Cauca; in bushy forest, “San 

José,” San Antonio, Cordillera Occidental, alt. 2400-2700 m., June 

28, 1922, Pennell & Killip, no. 7430 (ryPx, Gr.). 
This plant, at first suspected to be a variety of M. nigropunctulata 

Hieron., is found to differ from that species (of which a photograph of 

the type has recently been obligingly supplied to the writer from the 

Botanical Museum at Berlin) in the following points: its leaves are 

longer and relatively much narrower, their margins instead of being 

entire are distinctly denticulate, they are more regularly feather- 

veined and the veinlets instead of being impressed are prominulent 

on the upper surface; the internodes are shorter, not exceeding 4-6 

cm., and the petioles are scarcely half as long as in M. nigropuncticu- 

lata. The corollas are deep purple while Hieronymus states the 

flowers of M. nigropuncticulata to be “cinereo-albidi.” M. lanceolata 

Hieron. of Ecuador with somewhat similar habit is a smoother plant 

with entire subcoriaceous less gradually attenuate leaves and some- 

what more loosely spreading inflorescence, the branches equalling or 

exceeding the subtending bracts. 
M. (§ Thyrsigerae) Hitchcockii, spec. nov., fruticosa reclinans; 

ramis elongatis teretibus dense fulvescenteque villoso-tomentosis 4 

mm. vel ultra crassis; internodiis usque ad 14 cm. longis; foliis oppositis 

petiolati tis vel ovato-oblongis gradati inatis obsolete cuspi- 

dato-dentatis (dentibus obscuris brevissimis 4-13 mm. inter se distan- 

tibus) basi late rotundatis paullo supra basin pinnatim vel subpal- 

matim 5(—7)-nervatis membranaceis supra juventate appresse villosis 

maturitate (nervis villosis exceptis) glabratis prominulent reticulatis 

subtus fulvescente villoso-tomentosis 11-13 em. longis 5.5-6.5 cm. 

latis; nervis per venas transversas subparallelas conjunctis; petiolo 

2-2.5 em. longo dense fulvescenteque tomentoso; paniculis axillaribus 

oppositis vel terminalibus longe pedunculatis ovoideo-pyramidatis 

oppositirameis 1-2.5 dm. altis 12-20 em. crassis; bracteis linearibus 

dense sericeo-velutinis 3-10 mm. longis; capitulis ca. 4 mm. altis 
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graciliter pedicellatis in ramulis ultimis subracemose dispositis; 
pedicellis plerisque 1.5—2 mm. longis; bracteolis lanceolatis ca. 1 mm. 
longis ad basin pedicelli affixis; involucri squamis anguste oblongis 
maturitate brunneis apice rotundatis vix nervatis apicem versus 
dorsaliter puberulis et margine ciliatis aliter glabris; corollis albis ca. 
2.5 mm. longis; tubo proprio ca. 1 mm. longo gracili; faucibus modice 
ampliatis subcylindratis ca. 1-1.2 mm. longis; dentibus limbi ca. 0.4 
mm. longis; achaeniis (immaturis) atrobrunneis glabris ca. 2 mm. 
longis; pappi setis ca. 30 corollas subaequantibus albidis—Ecuapor: 
rov. Tungurahua: Valley of the Pastaza River between Bafios and 

Cashurco, 8 hours east of Bafios, alt. 1300-1800 m., Sept. 25, 1923, 

Prof. A. S. Hitcheock, no. 21,818 (types, Gr.). 
This species has rather closely the habit of the widely distributed 

Cordilleran M. Ruiziana Poepp., but differs in having decidedly 
smaller heads and florets, and in having the bractlets borne at the 
base of the pedicel and not as in M. Ruiziana at the summit and 
closely subtending the head. 

M. (§ Thyrsigerae):inornata, spec. nov., volubilis verisimiliter 
fruticosa glabra; caule hexagono ad 5 mm. diametro; internodiis 

5-23 em. vel ultra longitudine; ramis flexuosis tortis; foliis oppositis 
oblongo-ovatis acuminatis basi acutis vel subrotundatis margine 
integerrimis vel obscure remoteque undulato-dentatis utrinque 

glaberrimis viridibusque concoloribus textura subcarnosis prope basin 
pinnatim 5-nerviis 8-11 cm. longis 3-6 cm. latis; petiolo 2-4 em. longo, 
eis ejusdem jugi basi ab annulo suberoso prominenti transverso con- 

junctis; appendicibus stipuliformibus nullis; panicula laxa interrupta 

ramosa elongata; inflorescentiis partialibus breviter pedunculatis 
patentibus 5-20-capituliferis corymbiformibus 2-4 cm. diametro sub- 

densis; bracteis ovatis 1-3 cm. longis; bracteolis oblongo-ovatis her- 
baceis ciliatis acutis involucrum subaequantibus ad apicem pedicelli 
orientibus; pedicellis gracilibus plerisque ca. 2 mm. longis; involucri 
anguste ovoidei squamis oblongis vix acutatis obscure plurinerviis 
ca. 6 mm. longis 1.6-2 mm. latis erosis glabris; corollis viridescentibus 
ca. 5 mm. longis glabris; tubo proprio ca. 2.5 mm. longo basin versus 
paullo constricto; faucibus brevissimis campanulatis; dentibus limbi 
oblongis acutiusculis ca. 1.8 mm. longis et 0.8 mm. latis; achaentis 
griseis maturitate crassiusculis glabris ca. 3 mm. longis; pappi setis 
numerosis ca. 100 carneo-albidis corollam maturitate superantibus.— 
Perv: “on sunny shrubs,” alt. about 1067 m. , July 19-25, 1923, J. F. 

Macbride, no. 5061 (tyPx, Field Mus.; tsotypr, Gr.). In its slightly 

fleshy or succulent character recallin ng M. carnosa Muschler and 
M. montana described below, but differing from both in its hexagonal 
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branches, much larger leaves, broader involucral scales, stouter 

achenes, and in the disposition of its heads in an elongated loose 
panicle with much less corymbose tendency, a feature which imposes 
the necessity of placing the species in § Thyrsigerae. Flowers said 
to be greenis 

M. (§ Thyrsigerae) lasiopoda, spec. nov., fruticosa scandens; cauli- 

bus flexuosis tortis lignescentibus medullosis teretibus 4-5 mm. 
diametro praecipue nodos versus subsetoso-pubescentibus aliter 
maturitate subglabratis sed scabratis post exsiccationem leviter 
costulato-angulatis; internodiis ad 2 dm. vel ultra longitudine; ramis 
oppositis patentibus; foliis lanceolato-oblongis attenuatis integris 
basi angustatis distincte cordatis (vel apud folia ramea rotundatis vel 
obtusis) pinnatim nervatis vel subregulariter penniveniis supra glabris 
lucidulis minute impresseque reticulatis post exsiccationem fusces- 

transverse conjunctis; paniculis ramos terminantibus ovoideo-pyra- 

midatis 1.5-3 dm. longis 8-15 cm. diametro sordide pubescentibus; 

pedicellis -gracilibus plerisque 1-3 mm. longis; bracteis bracteolisque 
ovato-lanceolatis acutis laxe pilosis parvis; involucri squamis anguste 
oblongis subacutis 3.5 mm. longis ca. 1 mm. latis maturitate subglabris 
tenuibus brunnescentibus; corollis glabris, tubo proprio gracili ca. 

1.5mm. longo; faucibus campanulatis ca. 1.4 mm. altis; dentibus limbi 

deltoideis ca. 0.7 mm. longis; achaeniis gracilibus glabris deorsum 
decrescentibus acute angulatis fusco-griseis ca. 1.7 mm. longis; pappi 
setis ca. 37 tenuibus albis sublaevibus corollam subaequantibus.— 

Peru: a “liana of montafia river-slope,”’ with flowers odorless and 
whitish, alt. about 1220 m., Aug. 10-24, 1923, La Merced, OES 
Macbride, no. 5567 (TYPE, Field Mus.; 1sotyPE, Gr.); also “on sunny 
brush,” flowers dirty-greenish, alt. about 1220 m., Aug. 27 to Sept. 1, 
1923, La Merced, Hacienda Schunke, J. F. Macbride, no. 5729 

(Field Mus., Gr.). This species keys out to the neighborhood of 
M. lancifolia Robinson but differs in having broader thinner leaves 
which are sublucid above and (at least the cauline) distinctly cordate 
at the narrowed base; furthermore its involucral scales are more 

obtuse, its panicle less leafy, and its achenes shorter than in M, 
lancifolia. 'There can be no doubt that it is a distinct species. «The 

~ name, of course, alludes to the shaggy petioles. 
M. (§ Thyrsigerae) Macbridei, spec. nov., fruticosa verisimiliter 

scandens vel in fruticetis inclinans robusta; caule 6-8 mm 
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tereti a basibus pilorum delapsorum quasi granulato-scabrato; ramis 
oppositis patentibus griseo- vel albido-lanatis; internodiis 8-14 cm. 
longis; foliis oppositis, caulinis ovatis acutis integris vel obscure 
undulato-dentatis (dentibus 1-1.5 cm. inter se distantibus) basi 
rotundatis textura coriaceis supra maturitate glaberrimis viridibus 
rugulosis subtus niveo-tomentosis pinnatinerviis 1.6-2 dm. longis 
8-12 em. latis; nervorum jugis principibus 2-3 supra basin 1-40 mm. 
orientibus prorsus curvatis supra sulcatis subtus prominentibus; 
petiolo 2.8-3.5 cm. longo dense albo-tomentoso, eis ejusdem jugi 
basi ab annulo crasso conjunctis; foliis rameis ovato-oblongis 7-10 
em. longis 3.5-6 cm. latis; paniculis ramos terminantibus ovoideis 
magnis oppositirameis 2.5-3 dm. longis 1.5 dm. crassis divaricatim 
ramosis albo-tomentellis; capitulis ad apices ramulorum plerisque 
binis vel ternis subsessilibus ca. 8 mm. longis; involucri squamis 

oblongis ca. 4 mm. longis 1-1.4 mm. latis apice rotundatis dorso 
subsericeo-puberulis maturitate rigidiusculis; corollis glabris pallide 
viridibus ca. 4 mm. longis; tubo proprio gracili ca. 1.5 mm. longo; 
faucibus campanulatis ca. 1.5 mm. longis; dentibus limbi ca. 1 mm. 
longis deltoideis; achaeniis gracilibus fusco-griseis glabris deorsum 
decrescentibus 3.2-3.7 mm. longis; pappi setis ca. 30 sordide albidis 
corollam subaequantibus.—Pervu: “on sunny brush, flowers light 

green,” alt. about 1220 m., Aug. 27-Sept..1, 1923, J. F. Macbride, 
no. 5728 (tyPx, Field Mus.; tsorype, Gr.). 

Available material of this very well marked species is rendered the 
more striking from the fact that all but the youngest leaves are covered 
beneath by a very curious white porous veil-like coating which on ex- 
amination by my cryptogamic colleagues, Thaxter and Dodge, proves 
to be undoubtedly a fungus-mycelium. Unfortunately no fruiting 
portions have been found and identification is impossible. This 
close membranelike network completely covers and obscures the 
normal pubescence in the mature leaves without however greatly 
changing the shade, for both are a very light gray, in fact nearly white. 
The Mikania seems to have developed normally and to have matured 
well ripened achenes notwithstanding the presence of the fungus, 
which appears to be confined to the lower leaf-surface. 

_ M. Macbridei may perhaps be best placed next or at least near to 
M. lanuginosa DC. but differs from that species in its subsessile heads 
which are cymose rather than subracemose in disposition, and in its 
leaves hick ] , firmer, rounded at the base and nearly glabrous 

In naming this striking species it is a pleasure to commemorate 
Mr. Macbride’s notable progress in the exploration of the Peruvian — 

5S 
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M. (§ Corymbosae) montana, spec. nov., scandens paullo lignescens 
infra inflorescentiam glaberrima; caule tereti articulato ca. 4 mm. 
diametro flavido-brunneo laevi; internodiis 2-4 cm. longis; nodis ab 

annulo prominulo suberoso tenui circumcinctis; foliis oppositis 

petiolatis ovatis glaberrimis carnosis acutis basi rotundatis et breviter 
ad insertionem petioli acutatis a basi 5—7-nervatis subtus paullo 
pallidioribus impresse reticulato-venosis margine utroque distanter 
1—4-cuspidato-dentatis 3-5 cm. longis 1.5-3 em. latis; petiolo ca. 1.5 
cm. longo gracili glabro, eis ejusdem jugi ad basin annulo conjunctis; 
corymbis terminalibus et lateralibus trichotomis ca. 8 cm. diametro 

conjunctim panieainmn laxam_ na unacinsmicaieier formantibus granu- 
loso-puberulis; 1 em. lo ongis; 
bracteolis oblongis acutis a summa parte pedicelli orientibus et in- 
volucrum aequantibus; pedicellis gracilibus 3-4 mm. longis; capitulis 
plerisque in cymulos 3 dispositis 1 cm. longis; 
involucri squamis herbaceo-substramineis oblongis obtusis ee! acuti- 
usculis apice ciliatis dorso glabris vel apicem versus puberulis ecostatis 
basi paullo calloso-incrassatis; corollis gracillimis glabris; tubo proprio 
3 mm. longo; faucibus brevissimis ca. 0.5-0.7 mm. longis; dentibus 

limbi linearibus ca. 3.5 mm. longis et 0.6 mm. latis; achaeniis glabris 
gracilibus 4.5 mm. longis; pappi setis ca. 80 inaequalibus plerisque 
4.5-5 mm. longis alkidis vix scabratis——PrErv: a liana on shrub- 
montafia, Huacachi near Muna, alt. about 1982 m., May 20—June 1, 

1923, J. F. Macbride, no. 4169 (tyPE, Field Mus., phot. and fragm. 
Gr.). This slightly succulent species somewhat recalls M. carnosa 
Muschler, but differs in having its bractlets equal to the involucre 
instead of one-half its length, involucral scales obtuse instead of acute, 
corolla-lobes much longer and throat much shorter, and leaves (trian- 
gular rather than rhombic-ovate) remotely cuspidate-dentate. In 
many of its characters M. montana.resembles the Brazilian M. invo- 
lucrata Hook. & Arn. but that has firmer unreticulated leaves, broader 

and obtuse or rounded bractlets, and denser inflorescence 

M. (§ Corymbosae) pastazae, spec. nov., volubilis ut videtast her- 
bacea_verisimiliter perennis (basi ienoia)s caulibus saltim ramis 
hexagonis ca. 2 mm. crassis post exsiccationem costulatis; internodiis 
plerisque 5-12 cm. longis; foliis oppositis ovatis integris acuminatis 
basi gradatim vel abruptius angustatis vel subrotundatis et ad in- 
sertionem petioli breviter acuminatis usque ad S$ cm. longis et 4 cm. 
latis paullo supra basin 3-nervatis utrinque glabris membranaceis; 
petiolis ca. 2 cm. longis supra canaliculatis, eis ejusdem jugi ab linea 

ullo prominenti conjunctis; corymbis numerosis oppositis pedun- 
culatis 6-12 cm. diametro planiusculis vel convexis vel valde rotunda- 
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tis apicem caulis versus inflorescentiam magnam compositam foliaceo- 
bracteatam formantibus; ramulis ultimis et pedicellis sordide pu- 
berulis; capitulis ca. 1 cm. longis 5 mm. diametro sessilibus vel breviter 
pedicellatis; bracteolis ovatis acuminatis 3-nerviis ca. 6 mm. longis 
3 1nm. latis; involucri squamis anguste lanceolato-oblongis subacutis 
ca. 8.5 mm. longis et 2 mm. latis dorso tenuiter striato-costulatis 
glabris. apicem versus paullo patentibus; corollis glabris albis; tubo 
proprio 2.5 mm. longo gracili; faucibus campanulatis ca. 1-1.2 mm. 
altis; dentibus limbi ovatis ca. 1.7 mm. longis; achaeniis glabris grisets 
vel olivaceis vel brunnescentibus ca. 3 mm. longis deorsum decres- 
centibus; pappi setis sordide albidis ca. 80 capillaribus apicem versus 
non incrassatis sublaevibus—Ecuapor: Province Tungurahua; 
Valley of Pastaza River between Bafios and Cashurco, 8 hours east 
of Bafios, alt. 1300-1800 m., Sept. 25, 1923, Prof. A. S. Hitchcock, 
no. 21,875 (Type, Gr.). 

M. puncrata Klatt. Bull. Soc. Bot. Belg. xxxi. 195 (1893). ‘I'his 
species, hitherto known from Southern Mexico to Venezuela and 
Bolivia, seems never to have been recorded from Peru. It has now 
been found by Mr. Macbride at two Peruvian stations, namely 
La Merced, on a sandy valley floor, alt. about 610 m., Aug. 10-24, 
1923, no, 5461 (Field Mus., Gr.) and “on sunny shrubs,” alt. 1040 m., 
at Pampayacu, Hacienda at mouth of the Chincao River, July 
19-25, 1923, no. 5062 (Field Mus., Gr.); also in less characteristic form 
as a liana on trees of open wood at about 1220 m., Rio Huallago 
Cafion below Rio Santo Domingo, June 3, 1923, no. 4219 (Field Mus., 
Gr.). The last mentioned specimen, while agreeing with the species 
in important features, has leaves rounded rather than cordate at base 
and obtusely angled rather than lobed laterally. It appears, however, 
to be only a leaf-variant. Indeed the leaves are chiefly those in or 
very near the inflorescence and similar though smaller floral leaves 
may be sometimes found on the more northern material of the species. 

M. ( igerae) rivularis, spec. nov., fruticosa vel vix lignescens 
scandens glabra; caulibus teretibus fusco-brunneis post exsiccationem 
multicostulatis; internodiis 9-17 cm. longis; foliis oppositis oblongis 
longe acuminatis integerrimis margine revolutis basi acutis utrinque 
glabris subtus paullo pallidioribus minute papillosis supra basin 3- 
nervatis (cum venis 2 obscuris intra-marginalibus) 9-11 cm. longis 
3-4 cm. latis membranaceis; petiolo 12.2 cm. longo; paniculis axil- 
laribus et terminalibus oppositirameis foliaceo-bracteatis; capitulis 
ca. 9 mm. longis in glomerulis globularibus ca. 3 em. diametro dis- 

sitis, capite terminali arcte sessili, lateralibus distincte pedicellatis 
cellis 1-3 mm. longis; bracteolis ovato-lanceolatis acuminatis 
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2.5 mm. longis ca. 0.9 mm. latis; involucri squamis ovato-oblongis 
apice rotundatis ciliolatis ca. 4.8 mm. longis 1.2 mm. latis dorso glabris 
leviter costulatis; corollis ca. 6 mm. longis glabris; tubo proprio 2.5 
mm. longo; faucibus cylindratis vix ampliatis 3 mm. longis; dentibus 
limbi acutis deltoideis patentibus 0.5 mm. longis; achaeniis maturis 
2 mm. longis crassiusculis argute angulatis griseo-olivaceis glaber- 
rimis lucidis; pappi setis rubellis ca. 45 apice paullo incrassatis obtusis 
penicillatis—Prrvu: liana-like, on stream-brush; flowers white, 
turning greenish, about 610 m. alt., Aug. 10-24, 1923, J. F. Macbride, 

no. 5414 (rypr, Field Mus.; isotype, Gr.). 

This species in foliage has some resemblance to M. Stuebelti Hieron. 
but that has a different iaflorescence (the lateral as well as the terminal 

heads being subsessile), longer and pubescent achenes, less blunt 
pappus-setae and other differences. 

II. NEW PLANTS OF PORTUGUESE WEST AFRICA COL- 
LECTED BY MRS. RICHARD C. CURTIS. 

By I. M. Jounston. 

THE species here described are a part of an excellently prepared 
and very interesting collection of African plants made by Mrs. 

Richard C. Curtis, of Boston, during the summer of 1923, when ac- 

companying her husband as well as his father, Mr. Charles P. Curtis, 
and brother, Mr. Charles P. Curtis, Jr., on a hunting trip to the 
interior of Kenya Colony and Angola. The plants are not only 
carefully chosen and well preserved, but are accompanied by full 
ecological, habital and color notes. Hence they form a most welcome 
addition to the meager representation of the tropical African flora 
available in America. 

The most interesting of the plants collected by Mrs. Curtis were 
those secured in central Angola, for here the expedition pene-trated 
a region which appears to have been previously unexplored bot- 
anically. A considerable part of the Angola collection was made in 
the range of the Giant Sable Antelope, between the Cuanza and 
Loando Rivers, about 100 miles south of their confluence. The 
party started from Dondé or Bella Vista, in Bailundo, near the end 

of the railroad east of Angola Bay, from there going by auto north- 
westward 120 miles to Capango. The march towards the Sabel 
Country started September 11th; the Cuanza River was crossed on 
the 14th, and a hunting camp formed on the 15th. The return 
march began September 22nd, and Capango was reached on the 26th, 
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the Cuanza having been crossed on the 24th. The Angola collection 

includes 311 numbers and was given by Mrs. Curtis to the Gray 
Herbarium. The Kenya collection is not as yet fully identified. So 

far as studied, it seems likely to contain many plants not previously 

represented in American herbaria, but relatively few, if any, that 

have not been scientifically described. Of the Kenya collection the 

ligneous plants have been deposited in the herbarium of the Arnold 

Arboretum and the herbaceous material, amounting to some 442 

numbers, in the Gray Herbarium. Mrs. Curtis also made for the 

Gray Herbarium small collections during brief stops at Zanzibar, 

Mozambique, Lorenzo Marques, Walfisch Bay and Liideritz Bay, 

containing characteristic plants of these localities. 
Acrospira Curtisiae, sp. nov., glabra herbacea 20-24 cm. alta e 

cormo obliquo depresso 15-25 mm. crasso rugoso squamoso apicem 

versus radiculoso producta; foliis 3-5 linearibus nervosis 4-5 mm 
latis; pedunculo foliis destituto gracili suleato infra flores 13-15 cm. 

longo; racemo 8—10-floro simplici stricto 10-15 mm. crasso bracteis 

ovatis acuminatis scariosis instructo; floribus albis vel ochroleucis 

stricte et 2-6 mm. longe pedicellatis; perianthii lobis lanceolatis 

acutis ca. 10-11 mm. longis, exterioribus ca. 3 mm. latis in carina 

3-nervatis; staminibus 6 subaequalibus, filamentis albis ca. 5 mm. 
longis linearibus, antheris luteis linearibus introrsis 44.5 mm. longis 

basifixis spiraliter convolutis basi profunde cordatis; capsula ovoidea 

lobata glabra 4—5 mm. crassa trivalva loculicide dehiscenti transverse 

delicateque undulato-rugosis; seminibus multis atris dense minute 

acuminate muriculatis irregulariter lobulatis ca. 2 mm. latis.— 
ANGcoLA: east of the Cuanza River, Sept. 23, 1923, Anita G. Curtis 
333 (TyPE, Gray Herb.).—Acrospira Curtisiae differs from A. aspho- 
deloides Welw., the other Angolan species, in its much smaller size, 
very much narrower leaves, and longer filaments; from A. Laurentit 
DeWild., of the Belgian Congo, it differs in lack of pubescence, narrow 

leaves, and much less deyeloped bracts; while from A. lilioides Chev., 
of French Equatorial Africa, it may be readily distinguished by its 
narrower leaves and narrower lanceolate perianth-lobes. The plant 
has a depressed oblique corm with dark wrinkled and scarred surface 

ae over the upper portion numerous fleshy, often fusiform, root- 

ts. 

Russelliae, sp. nov., suffruticosa; caulibus pluribus 

thizomate crassissimo lignoso erumpentibus 3-4 dm. altis subsim- 

plicibus glaberrimis basi squamis imbricatis instructis; foliis paucis 

imparipinnatis 12-18 em. longis 4-5 em. latis glaberrimis 9-12-jugis 
1.5-2 em. longe petiolatis; foliolis coriaceis oppositis subsessilibus 
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ee oblongo-lanceolatis 6-11 mm. separatis 34.5 mm. longis 
atis superioribus paullo gradatim reductis apice obtuse 

années basi oblique truncatis vel subcordatis subtus paullo pal- 
lidioribus costa paullo excentrica; stipulis deciduis inconspicuis 
reniformi-deltoideis 3-4 mm. latis venosis; inflorescentia pauce 
laxeque ramosa 3-6 cm. longa ca. 3 em. crassa fulvo-tomentulosa 
folio multo breviori; bracteis ovatis vel oblongo-ovatis 2-3 mm. 
longis deciduis, padivellis 2-4 mm. longis tomentulosis; bracteolis 
obovatis ca. 6 mm. longis 44.5 mm. latis coriaceis extus tomentulosis 
apice rotundatis; sepalis 5 inaequalibus imbricatis oblongis vel 
ovatis 2-3 mm. longis 1-1.5 mm. latis pallidis conspicue dense fusco- 
ciliatis; petalis 3-5 inaequalibus filiformi-subulatis 0.5-1.5 mm 
longis pallidis; staminibus 10-15 ca. 10-12 mm. longis glabris; ovario 
dense villoso ca. 2 mm. longe stipitato; legumine ignoto.—ANGOLA: 
locality uncertain, but probably from the Sable Country, Anita G. 
Curtis 428 (rypr, Giay Herb.).—This remarkable species is an 
undershrub with annual shoots from a woody rootstock and in that 
regard resembles the common habit of Cryptosepalum. In floral 
structures, however, the new species is clearly typical of Brachy- 
stegia, and I see no good reason for not considering it a member of 
that genus. It is noted that Burtt Davy & Hutchinson, Kew Bull. 
1923, 130, in their recent revision of Brachystegia recorded no species 
with such a habit. Arborescent plants and undershrubs are ac- 
commodated, however, in the closely related Cryptosepalum. In the 
revision referred to, B. Russelliae keys out with B. longifolia Benth. 
of Nyasaland, a species which differs in its loosely branched ar- 
borescent habit, larger leaves, narrower bracteoles and sepals, and 
more stipitate, less villous ovary. . 4. 

At the request of Messrs. C. P. and R. C. Curtis this plant has 
been named in memory of the late Margaret P. (Mrs. Robert S.) 
Russell of Boston at whose suggestion the botanical collecting of the 
expedition was undertaken. 

Cryptosepalum Curtisiorum, sp. nov., humilis; caulibus multis 
erectis simplicibus gracilibus e rhizomate crassissimo lignoso erum- 
pentibus dense puberulentis fuscis 1-2 dm. altis basi a squamis latis 
scariosis instructis; foliis imparipinnatis breviter petiolatis 14-20- 

jugis 4-5(-9) em. longis 15-25 mm. latis oblongis vel rare ovatis; 
rhachi puberulenta; foliolis subsessilibus oblongis vel lineari-oblongis 
10-18 mm. longis 2-3(-4) mm. latis glaberrimis margine integerrimis 
et sparse ciliatis apice rotundatis vel obtusis basi obliquis; stipulis 
lanceo-linearibus scariosis 9-14 mm. longis libris; racemis terminalibus 
10-25-floris 4-6 cm. longis 20-25 mm. crassis puberulentis, bracteis 
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obovato-oblanceolatis scariosis, pedicellis strictis 8-15 mm. longis; 
bracteolis petaloideis albis obovatis 5-8 mm. longis apice rotundatis 
extus puberulentis; petalo 1 oblongo vel obovato 5-8 mm. longo albo; 

staminibus 3 glabris; ovario compresso stipitato in lateribus glabro 
in marginibus plus minusve dense ciliato; legumine stipitato valde 
obliquo plano oblongo vel ovato 2-3 cm. longo glabro in margini 
superiori angustissime bialato.—-ANGoLA: dry hard soil near Cuanza 

River, Sept. 13, 1923, Anita G. Curtis 186 (rypr, Gray Herb.); Giant 

Sable Country, east of Cuanza River, 900 m. alt., Anita G. Curtis 
207, 212, 27 1a, 281, 290.—Closely related to C. mimosoides Welw., 

but readily distinguished by its more numerous flowers, better de- 
veloped inflorescence, and much longer pedicels. This species is 
named in honor of Messrs. Charles P. Curtis and Richard C. Curtis, 
whose careful planning and skillful direction of their difficult journey 
into the interior of Angola rendered possible the discovery of the 
plants here described. It is learned that Cryptosepalum Curtisiorum 
is one of the plants chiefly grazed by the Giant Sable Antelope. 
Fie. 3. 

Crotalaria bicolor, sp. nov., perennis; caulibus numerosis sub- 
simplicibus strictis 15-25 em. altis minute sulcato-striatis breviter 

villosis canescentibus e radice crassa orientibus; stipulis nullis; foliis 
trifoliolatis 2-5 mm. longe petiolatis, inferioribus gradatim reductis; 
foliolis lineari-oblanceolatis acutis, brevissime petiolulatis supra 

glabris subtus strigose pubescentibus, terminali 8-16 mm. longo 
0.7-2.0 mm. lato; racemis terminalibus densiusculis 4-8 cm. longis 

10-13 mm. crassis basem versus cum foliis normalibus bracteatis 
aliter minute setaceo-bracteatis; pedicellis ca. 3 mm. longis ascenden- 
tibus; calycibus 3-5 mm. longis, dentibus lanceolatis tubum exceden- 

tibus; corolla calycem fere duplo superante; carina flava 5-6 mm. 
longa margine inferiori rectangulari-inflexa inde in rostrum rectum at- 

tenuata; vexillo sparse pubescenti rubro-brunnescenti-lineato 5-6 mm. 
longo; ala flava brunnescenti-lineata; leguminibus obliqui-depresse 
globosis sessilibus erecto-pedicellatis 3-4 mm. longis monospermis 
sparse adpressi-pubescentibus.—ANGOLA: just east of Cuanza River, 
alt. 900 m., Sept. 18, 1923, Anita G. Curtis 211 (TYPE, Gray Herb.), 
Giant Sable Country, alt. 900 m., Sept. 21, 1923, Anita G. Curtis 

252.—Apparently related to C. erythrophleba Welw., but having smaller 
flowers with both standard and wings streaked with purple or reddish 

own, more numerously flowered inflorescence leafy-bracted only 

at very base, inconspicuously pubescent larger leaves, and lower 
decidedly perennial habit. The plant has a strong, thick, deep tap- 

root which distinguishes it from most of the other members of the 



NEW PLANTS OF PORTUGUESE WEST AFRICA 35 

§ Sphaerocarpae. The keel and standard of the corolla are subequal. 
The keel is yellow, and the standard and wings are yellow with many 
longitudinal brownish-purplish lines. Fie. 2. 

Indigofera latipinna, sp. nov., fruticosa erecta; caulibus pluribus 
.ca. 4 dm. altis lignosis teretibus maturitate dilute brunnescentibus 
glabris basem versus 6 mm. crassis juventate adpresse villosis canes- 
centibus; petiolis ca. 1 ca. longis canescenti-villosis; foliis impari- 
pinnatis in rhachi breviter villosis canescentibus, primariis trifoliolatis 
ceteris quinque-foliolatis; foliolis integerrimis cuneato-obovatis 10-25 
mm. longis 7-16 mm. latis ca. 1 mm. longe petiolulatis bicoloribus 
supra glaberrimis subtus dense canescenter tomentosis basi cuneatis 
apice truncatis vel late obcordatis vel retusis conspicue mucronatis, 
lateralibus oppositis, terminalibus paullo minoribus; stipulis lineari- 
lanceolatis 5-6 mm. longis deciduis; racemis 5-7 em. longis axillaribus 
multifloris ascendibus quam folia paullo brevioribus vel ea paullo 
excedentibus; rhachi et pedicellis et calyce canescentibus adpresse 
villosis; floribus 0.5—1.0 mm. longe pedicellatis; calycis 15 mm. longi 
obliqui tubo brevi, dentibus obtusis deltoideis vel late ovatis; corolla 
calycem fere quadruplo superante ca. 12 mm. longa flavescenti vel 
ochroleuca; vexillo 9 mm. longo elliptico plicato apice rotundato 
brevissime unguiculato extus adpresse sparseque fusco-pubescenti 
quam carina multo breviori; alis lineari-oblongis ca. 8 mm. longis; 

carina 11-12 mm. longa acuta (in rostrum non producta); legumine 
ignoto.—ANGoLA: near Cuanza River, a day’s march from Copango, 
Sept. 24, 1923, Anita G. Curtis 360 (tTypr, Gray Herb.)—A member 
of Baker’s group Tinctoriae, Jour. Bot. xxxii. 263 (1903), in which 
it is readily distinguished from most of the species by its woody 
stems and particularly by its few very large conspicuously bicolored 
leaflets. It is most nearly related to I. rhynchocarpa Welw. and 
I. nambalensis Harms, but differs from both in the number, size, 

outline and pubescence of the eee ts. 
Aeschynomene Curtisiae, sp. nov., perennis herbacea ca. 4 dm. 

alta; caulibus erectis striatis saat atignilctis crasse sparseque hispido- 
setulosis stricte ramosis; stipulis lanceolatis acuminatis coriaceis 
paralleliter nervatis basi truncatis; foliis paucis strictis 10-12 mm 
longe petiolatis 4-9 em. longis ca. 1.7 em. latis; rhachi compressa 
angulata glabrata; foliolis 8-20 oppositis vel rariter alternis coriaceis 
valde nervatis glabris 0.5-1.0 mm. longe petiolulatis oblongis vel 
elliptico-oblongis 15-2!) mm. longis 4-6 mm. latis integerrimis apice 
rotundatis conspicue mucronatis basi obliquis subcordatis; panicula 
terminali laxa ca. 15 em. crassa; pedicellis ascendentibus glabris 5-10 
mm. longis; calycis glaberrimi 5 mm. longi labio superiori profunde 
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(ca. 1 mm.) emarginato 3-3.5 mm. lato ovato, labio inferiori integer- 
rimo ca. 3 mm. lato obtuso; vexillo oblongo ca. 1 mm. longe unguicu- 
latis, lamina 5 mm. longa 2 mm. lata flavescenti conspicue purpureo- 
nervata apice rotundata carinam subaequanti; alis flavis oblongo- 
lanceolatis acutis ca. 6-7 mm. longis 2 mm. latis 1 mm. longe ungui- . 
culatis quam petala cetera longioribus; carina 2.5 mm. lata flavescenti 
purpureo-nervata; ovario glabro stipitato 2-ovulato; legumine glabro 
valde compresso venoso saepe 2-loculato 10-14 mm. longe stipitato; 
loculis 7-9 mm. latis 10-14 mm. longis ca. 0.7 mm. crassis marginatis 
sed non alatis——Ancota: Giant Sable Country, 900 m. alt., Sept. 23, 
1923, Anita G. Curtis 321 (typE, Gray Herb.).—Apparently most 
nearly related to A. Bawmzti Harms but glandless, much less pubescent, 
and with a lower herbaceous habit, entire lower calyx-lip, smaller 

flowers, and wingless pods. It is probably also related to A. siifolia 
Welw., but that has more pubescence and has many more leaflets. 
The new species is a handsome one because of its firm clean yellowish- 
green seemingly glabrous herbage, and loose panicles of small yellowish 
or ochroleucous flowers and later large conspicuously stipitate broad 
glabrous fruit. Fie. 1. 

Dolichos linearifolius, sp. nov. perennis erectus 30-45 cm. altus; 
caulibus paucis herbaceis in sicco angulatis et striatis simplicibus vel 
ascendenter ramosis pallide viridibus sparse adpresseque villosis e 
radice crassa lignosa conico-fusiformi orientibus; stipulis triangulari- 
oblongis sessilibus glabris striatis subpersistentibus 4-5 mm. longis 
2-4 mm. latis; foliis pinnatim trifoliolatis 8-16 mm. longe petiolatis, 
foliolis linearibus longitudinaliter trinerviis ca. 1 mm. longe petio- 
lulatis basi cuneatis apice acutis juventate dense argenteo-villosis 

maturitate glabratis terminalibus usque ad 5 cm. longis et 6 mm. 
latis; inflorescentia ante folia evoluta vel cum foliis novellis vel 
nondum plane evolutis coaetanea; floribus 5-7 mm. longe pedicellatis 
in axillis bractearum vel foliorum fasciculatis; calyce campanulato 
sparse villoso 4-5 mm. longo irregulari, dentibus brevibus 2 superiori- 
bus in unum excisum connatis, lateralibus lanceolato-ovatis acutis, 
infimo ceteris paullo longiori lanceolato acuto tubo breviori; pro- 
phyllis 2 infra calycem insertis filiformibus 2-3 mm. longis; corolla 
glabrata 7-9 mm. longa (in sicco lilacea) calyce pluries longiori; 
vexillo suborbiculari emarginato ca. l.mm. longe ‘unguiculato 9-10 
mm. lato; alis carinam paullo excedentibus oblique ca. 8 mm. longis; 
carina curvata obtusa ca. 3 mm. longe unguiculata, laminis 6 mm. 
longis; ovario lineari-lanceolato supra basin dilatato apicem versus 
attenuato apice 3-4 cm. longo ca. 8 mm. lato compressissimo.— 

GoLa: Between Cuanza and Loando Rivers, alt. ca. 900 m., Sept. 
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19-22, 1923, Anita G. Curtis 230 (rTypE, Gray Herb.), 216, 288.— 
This species belongs to Harms’s § Trinervati and appears to be most 
nearly related to D. trinervis De Wild. of Katanga. It differs, how- 
ever, in being less pubescent and in having short calyx-lobes that do 
not surpass the length of the calyx-tube. Fic. 8. 

Polygala congestiflora, sp. nov., annua herbacea; caule erecto 
striato in sicco atrato puberulo 4 oe. alto, ramis numerosis 10-15 

em. longis ascendentibus subsimplicibus angulatis floriferis; foltis 
numerosis oblanceolatis firmis integerrimis uninerviis glabratis con- 
coloribus 1.5-2 em. longis 3-4 mm. latis in sicco atropurpurascentibus 

apice breviter acuminatis basi attenuatis, racemis congestis sub- 
globosis terminalibus 15 mm. crassis; bracteis ovato-deltoideis cari- 

natis minutis deciduis; pedicellis angulatis 1-4 mm. longis; sepalo 
superiori ovato acuto 3-nervato 3 mm. longo glabro margine breviter 
denseque ciliato; sepalis anterioribus oblongis acutis ciliatis 3-nervatis 
glabris supra medium connatis 2.5 mm. longis; alis oblique ovatis ca. 
8 mm. longis ca. 5 mm. latis flavis glabris basi abrupte lato-ungui- 
culatis apice acutis margine basin versus inconspicue ciliatis; carina 
flavescenti 6 mm. longa one abrupte 1 mm. longe unguiculata; 
cristis plurifidis ca. 2 mm. longis; petalis superioribus. obovato- 

unguiculatis; antheris 6 oblongis glabris quam filamenta 4—6-plo 
brevioribus; filamentis glabris duobus interioribus sterilibus; stylo 

curvato glabro ca. 5 mm. longo apicem versus vaginato abrupte 
recurvo cucullato; stigmate refracto papilloso; ovario glabro oblongo- 
elliptico vix alato.—ANGOLA: vicinity of Capango, Sept. 27, 1923, 

Anita G. Curtis 419 (TyPE, Gray Herb.).—A well marked species be- 
longing in the “Subsect. Deltoidea § Tetrasepala” of Chodat. Its 
closest relation appears to be P. Dekindtii Giirke, from which it 
differs in its broader leaves, larger decidedly acute wings and oblong 
upper petals. Its’style is almost exactly like that of P. liniflora Boj. 
and P. acicularis Oliv. as they are epee i by Chodat, Monog. 
Polygal. t. 29, fig. 2 & 8 (1893). Fie. 

Triumfetta glabrata, sp. nov., her he perennis; caulibus numer- 
osis erectis 20-35 cm. altis Bhientih gracilibus in basi a squamis latis 
obtusis ornatis e radice crassa orientibus infra medium foliosis; foliis 
simplicibus 3-6 cm. longis 1.54 mm. latis anguste lanceolato-lineari- 

is vel obtusis basin versus attenuatis 
subtus pallidioribus maturitate glaberrimis vel cum pilis stellatis 
paucis obtectis juventate canescentibus leviter stellato-tomentosis; 
stipulis filiformibus deciduis 2-4 mm. longis; inflorescentia terminali 
paniculata ascendenter pauciramosa supra folia valde projecta ca. 

+ 



38 JOHNSTON 

15 em. longa 5 em. crassa; floribus in cymas plurifloras distantes 
aggregatis; pedicellis 3-7 mm. longis pubescentibus; sepalis ca. 7 m 
longis late oblanceolato-linearibus ca. 1.5 mm. latis extus stellato- 
tomentulosis intus glabris 5-7-nervis supra basin reflexis, cornu 
0.3-0.5 mm. longo; petalis obovatis 5-6 mm. longis apice rotundatis 
-basi late unguiculatis; staminibus 25-35; disco et ovario villosis; 

fructibus ignotis——ANGOLA: east of Cuanza River, Sept. 20, 1923, 
Anita G. Curtis 231 (TYPE, Gray Herb.).—Obviously related to 
T. Welwttschii Masters from which it is distinguishable by its lack of 
pubescence, inconspicuous stipules, and smaller leaves and flowers. 

Ochna angolensis, sp. nov., fruticula 1-5 dm. alta glaberrima e 
radice crassa lignosa oriens; caulibus pluribus 1-2 mm. crassis sub- 
simplicibus erectis; foliis subcoriaceis oblongo-oblanceolatis vel ob- 
lanceolatis sree vel apicem versus parcissime obsoleteque 
sériulatis 5-8 cm. longis 12-24 mm. latis 2-4 mm. longe petiolatis 
apice cbtusis mucronatis basi cuneatis, nervis lateralibus majoribus 

18-24 angulo acuto in costa insidentibus, venis numerosis in costa 

subrectangulariter impositis atque a nervis transversis reticulatis, 
hervis venisque supra prominulentibus; stipulis deciduis lineari- 
lanceolatis 3-5 mm. longis; floribus flavis in pseudoracemos 4-7- 
floros laxos 2-6 em. longos 2.5-5 em. crassos 2-5 mm. longe pedun- 
culatos axillares dispositis; racemis conjunctim inflorescentiam com- 
plexam laxiusculam multifloram 2.5-4.5 cm. crassam formantibus; 

pedicellis 5-8 mm. longis; pedunculis unifloris 3-5 mm. longis; bracteis 

inconspicuis deciduis subulatis 1-3 mm. longis; sepalis obovatis apice 
rotundatis petalis aurantiaco-flavis oblonge obovatis 9-14 mm. longis; 
staminibus 25-35 quam petala brevioribus; filamentis filiformibus 

mm. longis quam antherae 2-3-plo longioribus; antheris lineari- 
oblongis longitudinaliter dehiscentibus; ovario 5-lobo glabro.—AN- 
GoLa: Dondé, Bailundo, ca. 1500 m. alt., Sept. 8, 1923, Anita G. 

Curtis 158 (ryPr, Gray Herb.), 136; dry, bard soit at Cuanza River, 
Sept. 13, 1923, Anita G. Curtis 171; west bank of Cuanza River, Sept. 
25, 1923, Anita G. Curtis 372. = Releted to O. Debeerstii De Wild., 

which also occurs in Angola, but differing in its broader, larger, obtuse, 

subentire leaves and larger, more fionterous racemes of distinctly 

larger flowers. Oil obtained from the leaves of the plant is said to 

be used in ointments. 
8: m articulatus, sp. nov., glaberrimus herbaceus 

verisimiliter annuus; caule erecto gracili laxe et ascendenter alterni- 
ramoso subtereti ca. 35 mm. alto infra medium sparse alternifolia; 
Tamis ramulisque a bracteis lanceolatis caducis 2-3 mm. longis suf- 
fultis; foliis non visis ut videtur caducis saltim ab exemplis Dominae 
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Curtisiae Gehearnnass inflorescentia racemosa terminali laxa 10-15 
cm. longa 2-3’cm. crassa; pedicellis laxe ascendentibus 8-10 mm. 
longis a bracteis minutis deciduis suffultis. medium versus articulatis, 
arte superiori fusce et sparse stellato-setulosa decidua, parte inferiori 

persistenti glabrata; calyce campanulato extus glandulifero fructifero 
-7 mm. longo ca. 3.5 mm. crasso; lobo superiori late ovato breviori; 

lobis inferioribus anguste triangularibus acutis; corolla alba vel dilute 
rosea calyce 4—5-plo longiori glabra extus glandulifera, tubo cylindrico 
supra basem abaxillariter valde gibboso ca. 4 mm. longo 1.5—-2 mm. 
crasso, faucibus late campanulatis ca. 4-5 mm. longis 3-4 mm. crassis, 
labio inferiori ca. 10 mm. longo ovato ca. 8 mm. lato obtuso, lobis 
labii superioris 4, exterioribus suborbicularibus 2 mm. longis, interi- 

oribus oblongo-ovatis ca. 1.1 mm. longis inconspicuis ab exterioribus 
imbricatis obscuratis; filamentis linearibus ca. 8 mm. longis basem 
versus ca. 1.5 mm. longe connatis; nuculis globosis ca. 1.8 m 
crassis rubescentibus subopacis sublaevibus.—ANGOLA: east of the 
Cuanza River, Sept. 23, 1923, Anita G. Curtis 309 (TrpE, Gray 
Herb.).—Differing from S. insolitus (Wright) Hieron. in its larger and 
differently proportioned, decidedly sigmoid, pale corollas which have 
a well developed proper tube and proportionately smaller upper lip. 
In S. articulatus the outer pair of lobes on the upper lip are much the 
largest, being roughly orbicular in outline and surpassing the oblong- 

ovate inner lobes, as well as strongly overlapping and somewhat 
hiding them. The peduncles of the reduced racemose panicles bear 
only a single flower apiece, and hence the pedicel appears about 
twice its real length and is apparently articulate near its middle 
Upon maturing the pedicel and calyx fall away leaving the rhachis 
of the inflorescence beset with the persistent peduncles. Fie. 7. 
Ocimum cuanzae, sp. nov., perenne herbaceum 2.5—4 dm. altum; 

caulibus pluribus pauce stricteque ramosis tetragonis sulcatis albide 
septateque hispido-villosis; foliis firmis lanceolatis vel oblongo- 
lanceolatis 4-11 cm. longis 1.5-3.5 cm. latis glaberrimis vel spar- 
sissime villosis minute impresso-glandulosis apice rotundato-obtusis 
basi abrupte attenuatis subtus pallidis flavescenti-glaucis conspicue 
nervatis margine grossidentatis ciliatis; petiolis 10-13 mm. longis 
sparse villosis; racemis multifloris 3-8 em. longis 10-15 mm. crassis 

1—3.5 em. longe pedunculatis terminalibus vel axillaribus, verticel- 
lastris 4—5-floris; pedicellis 1-4 mm. longis dense villosis; calyce 
villoso purpurascenti nutanti, tubo campanulato fructifero 5-6 mm. 
longo, dente superiori ovato-orbiculari acuminato decurrenti, dentibus 
lateralibus triangulari-ovatis longissime acuminatis, dentibus in- 
ferioribus subulatis elongatis; corolla 10-12 mm. longa extus pubes- 
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centi, tubo calycem floriferum aequanti 5-6 mm. longo, labiis tubo 
brevioribus extus pallide glanduliferis pubescentibus, inferiori ob- 
longo-lanceolato ca. 5 mm. longo apice bilobato, lobulis ca. 1 mm. 
longis oblongo-ovatis, labio superiori subrectangulari 2.5 mm. longo 
et lato apice ca. 1 mm. profunde trilobatis, lobulis ovatis; staminibus 
4 inclusis, filamentis exappendiculatis glabris 2 mm. longis linearibus. 
—ANGOLA: near the Cuanza River, Sept. 24, 1923, Anita G. Curtis 342 

(tyPE, Gray Herb.), 343.—Belonging to the § Gymnocimum and ap- 
parently most nearly related to 0. laxiflorum Baker, from which, to 
judge from descriptions, it differs in its larger, more elongate, firm, 

dentate leaves, and less open inflorescence. Fic. 6. 
Among the ferns collected by Mrs. Curtis and daveriniaen at the 

Gray Herbarium by Mr. C. A. Weatherby one appears to require a 
new combination of names to designate it in accordance with the 
International Rules of Botanical Nomenclature. At Mr. Weather- . 
by’s request this nomenclatorial change with explanatory synonymy 
may be here placed on record as follows 
THELYPTERIS PALUSTRIS Schott, var. squamigera (Schlecht.) 

Weatherby, n. comb. Aspidium Thelypteris 8. squamigerum Schlecht. 
Adumb. 23, pl. 11 (1825). A. squamulosum Kaulf. ex Schlecht. |. c. 
(in synonymy). Lastrea squamulosa Presl, Tent. 76 (1836). Ne- 
phrodium squamulosum Hook. f. Fl. New Zealand, ii. 39 (1855). 

A. Thelypteris B. squamuligerum Mett. Abh. Senckenb. Naturf. Ges. 

ii. 112 (1858). N. Thelypteris 8. sywamulosum Hook. Sp. Fil. iv. 88 
(1862). N. Thelypteris, var. B. squamuligerum Sim, Ferns S. Africa, 
180 (1892). Dryopteris Thelypteris, var. B. squamuligerum [sic] Sim, 
Ferns South Africa, ed. 2, 102 (1915). 

EXPLANATION OF PLATES. 

Prats 1. Fig. 1. areeieapaies™ Curtisiae Johnston, n. sp. la. 
lower surface of leaf of same x1. Fig. 2. Crotalaria bicolor Real, n. 

«2: 
Brachystegia Russelliae Johnston, sp. x 3; 4a. Bowe after JOA es of 
bracteoles X 2; 4b. bracteole x it; ‘4c. leaf X 
PLa gala congestifiora Johnston, n = < 4;4a. wing X 1. 

g. . sp. X phar acy, 3 6b. 

fruiting calyx X 1. Fig.7. Symphostemon articulatus girent on, n. sp. X 33 

7a. side view of flower X 1. Tie. § 8. Dolichos linearifolius Johnston, n . Sp., 
in very immature foliage x 4. 
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1. AESCHYNOMENE CuRTISIAE Johnston, spec. nov. 

2. CROTALARIA BICOLOR Johnston, spec. nov. 

3. CryprosEPALUM CurtisioruM Johnston, spec. nov. 

4. BracuysTeciA RusseLuiar Johnston, spec. nov. 
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. PoLYGALA CONGESTIFLORA Johnston, spec. nov. 

OcimuM CUANZAE Johnston, spec. nov. 

SYMPHOSTEMON ARTICULATUS Johnston, spec. nov. 

Do.icuos LINEARIFOLIUS Johnston, spec. nov. ena 
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Ill. ON SOME SOUTH AMERICAN PROTEACEAE. 

By I. M. Jounston. 
sa 2 a2 i. Euplassa ,Sp. nov., arborea; ramis j t g 

t tulosis solidi ree ‘nis lignosis; folii i tis alternis 30—- 

35 cm. longis 13-15 em. latis ee RI oa petiolis cum rha- 
chibus 20-23 em. longis minute ferrugineo-velutinis striatis; foliolis op- 
positis vel alternis breviter petiolulatis obovatis vel obovato-oblongis 
6-15 em. longis 35-70 mm. latis obtusis integerrimis glabratis venosis 
bicoloribus supra nitidis subtus opacis, superioribus oppositis majori- 
bus; stipulis nullis; racemis 15-20 cm. longis 3-3.5 cm. crassis quam 

foliae brevioribus dense strigosis in axillis superioribus solitariis; 
floribus albis geminatis patenter 4—5 mm. longe pedunculatis 1-3 mm. 
longe pedicellatis; alabastris rectis cylindricis 10-12 mm. longis basem 
versus dilatatis apicem versus axillariter gibbosis strigoso-canescenti- 
bus; sepalis 4 inaequalibus lineari-spathulatis intus glabris apicem 
versus abrupte acute subcucullate ovato-dilatatis; antheris subsessili- 
bus ovato-oblongis acutis bilocularibus albis; ovario — vel spar: 
sissime villoso; stylo glabro apicem \ p g 

laterali rubescenti oblongo; glandulis 4 carnosis depresso-orbicularib 
glabris; fructibus ignotis. —Ecvapor: gold mine near Zaruma, between 
Portovelo and El Tambo, Prov. Oro, alt. 600-1000 m., Sept. 2, 1923, 

Hitchcock, 21,311. (typr, Gray Wi locale most nearly 
related to E. inaequalis (Pohl) Engler, of eastern Brazil, from which 
it istreadily distinguished by its well developed peduncles, straight 
style, longer and more distinctly lateral pubescent stigma, less pu- 
bescent longer sepals, and 4-jugate leaflets. It is the first species to 
be reported from west of the Andes and the only one outside of Brazil 
and Guiana. 

Euplassa bahiensis (Meisn.),comb.nov. Adenostephanus bahiensis 
Meisn. in Mart. FI. Brasil. v. pt. 1, 94 (1855). 

Euplassa incana (Klotzsch), comb. nov. Adenostephanus incana 
Klotzsch, Linnaea xv. 52 (1841). 

Euplassa laxiflora (Meisn.), comb. nov. Adenostephanus laxiflora 
Meisn. in Mart. FI. Brasil. v. pt. 1, 94 (1855 

lassa legalis (Vell.), comb. nov. Tiowes keria legalis Vell. FI. 
Flum. 41 (1825); Icones i. 105 (1827). Adenostephanus Sellowit 
cotta Linnaea xv. 52 (1841). 

nitida (Meisn.), comb. nov. Adenostephanus nitida 
Meisn.j in Mart. Fl. Brasil. v. pt. 1, 94 (1855). 

Euplassa organensis (Gard.), comb. nov. Rhopala organensis 
Gard. in Hook. London Jour. Bot. iv. 135 (1845). 



42 JOHNSTON 

Euplassa pinnata (Lam.), comb. nov. Roupala pinnata Lam. 
Encye., Tab. 1. 243 (1791). EH. meridionalis Salisb. in Knight, Prot. 
101 (1809). Adenostephanus guyanensis Meisn. in Mart. FI. Brasil. 

v. pt. 1, 95 (1855). 
Roupala monosperma (R. & P.), comb. nov. Embothrium mono- 

spermum R. & P. Fl. Peruv. i. 63, t. 98'(1798). R. peruviana R. 
Br. Trans. Linn. Soe. ser. 1, x. 192 (1811). 

“IV. STUDIES IN THE BORAGINACEAE.—III. 

By Ivan M. Jounston. 

1. THe O_tp Woritp GENERA OF THE BoRraGINOIDEAE. 

Wits the object of furnishing substantial foundation for phylo- 
genetic speculations concerning the American eritrichioid borages, a 

study was recently undertaken of the Asiatic genera of the tribe 
Eritrichieae. This raised so many doubts concerning the naturalness 
of the currently accepted classification of the tribe, that it was finally 

found advisable to review all the Old World genera of the subfamily 
Boraginoideae in order that certain peculiar genera might be satisfac- 
torily placed tribally. The results of this study of generic and tribal 
lines, consisting of new generic keys, generic bibliography, and various 
systematic and taxonomic notes, are presented in this paper. The 

work was done wholly in the library and upon the rich boraginaceous 

collections of the Gray Herbarium. Through the courtesy of Dr. 
W. R. Maxon, however, I have had the privilege of studying certain 
very helpful material contained in the United States National 

Herbarium. 
The system of tribal Guatibeion suggested in this paper finds its 

justification in the observation, that from the Lithospermeae, through 

the Eritrichieae, to the Cynoglosseae there is a group of roughly con- 
comitant morphological trends. The most evident of these is for 
the nutlets to shift from a basal or abradicular attachment, through a 
lateral one, to an attachment that is apical or adradicular; for the 

nutlets to change from usually smooth and rounded towards com- 
monly margined and roughened or appendaged; and for the lobed 
or divided style and two stigmas to tend towards a simple style and 
solitary stigma. It is also a notable fact that corolla-structures, 
variable in the Lithospermeae, tend to become rather uniform in the 
Cynoglosseae, whereas the nutlets act in directly the opposite manner. 

The tribe Anchuseae is a natural group, appearing to represent 
an off-shoot from the Lithospermeae, and does not seem to belong to 
the phylogenetic line terminating in the Cynoglosseae. 
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In the past the tribes have been defined entirely upon the basis of 
nutlet-attachment. Though this has thrown the genera into more 
or less homogeneous tribes, it has tended to separate from the groups 
to which they naturally belong such genera as Bothriospermum, 
Trigonotis, Myosotis, etc., which are aberrant in nutlet-structures, 

and has made it difficult for those not thoroughly acquainted with 
the plants to place tribally such genera as Mertensia, Plagiobothrys, 
Antiphytum, etc., which are more or less ambiguous in the crucial 
nutlet-characters. In placing the genera in the present system I have 
tried to balance the number and nature of the structural agreements 
with those of disagreement, and after grouping the genera in the 
manner which seems most natural have then tried to discover the 
character or characters which distinguish or commonly indicate the 
tribal groups formed. No single character was discovered which 
would invariably indicate the tribes, since, as is usually the case in 
such a variable natural group, the component elements, while agreeing 
in many details, all show the common tendency of departing individu- 
ally and unexpectedly in one character or another from the condition 
perhaps otherwise uniform and diagnostic of the group. The chief 

fault with the current classification results from the lack of recog- 

nition of this well known fact. Nutlet-attachment, while diagnostic 
in the main, appears susceptible to the same aberrancies as the other 
characters, and it therefore seems advisable to attempt the use of 
several characters, rather than one, in determining the natural tribal 

positions of the genera treated. The tribes of the Boraginoideae and — 
the Old World genera may be distinguished as follows:— 

LITHOSPERMEAE. 

Nutlets erect, straight (or bent in Alkanna), smooth or verrucose, 
unmargined; areola basal or occasionally suprabasal, near tip of coty- 

ledon, unmargined, flat or nearly so, not at all strophiolate; gynobase 
flat or low-pyramidal, not excavated; style cleft or entire; stigmas 2 
(or 4 in Arnebia sp.), distinct or proximate or rarely fused, capitate 

or obscurely thickened; corolla yellow or orange or occasionally white 

or somewhat purplish.—As here defined the tribe is in its broadest 

sense and includes those genera with more or less irregular corollas 

which have been grouped to form the tribe Echieae. The develop- 

-ment of zygomorphy furnishes no substantial basis for the recognition 

of a fifth tribe, for between the conspicuously irregular corollas of 

certain Echiums, and the regular corollas of typical Lithospermums, 

there is every intermediate stage of irregularity. Echiwm italicum 

. 
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has regular or subregular corollas, and in a number of the Echiums 
of the section Lobostemon the corolla is also regular or practically so. 
Even in the restricted Lithospermeae there is a tendency towards 
zygomorphy. It is slightly developed in Macromeria, and more so in 
Megacaryon and Echiochilon. On account of its noticeable develop- 
ment in the last two genera, and despite their certain relations with 
the restricted Lithospermeae, they have been forced into the Echieae. 
Zygomorphy is sporadic in the Boraginoideae, and there seems no 

good reason why its several occurrences in the Lithospermeae should 
characterize a special tribe when the corolla-irregularities of Lycopsis 
in the Anchuseae, and Caccinia in the Cynoglosseae go unrecognized. 
As the vegetative and fruiting structures of the Lithospermeae and the 
Echieae are quite similar, it seems best, especially since zygomorphy 
in the Lchieae is probably polyphyletic, to combine the two tribes as 
is done in this paper. With the disappearance of the Echieae the 
four remaining tribes of the subfamily, like the subfamilies themselves, 
are all definable without reference to corolla-structures and entirely 

upon the characters of the pistil, particularly the attachment of the 
nutlets, the shape of the gynobase, and the number and relations of 
the stigmas. The endemic American genera referable to the Litho- 
spermeae are Macromeria, Lasiarrhenum, Onosmodium, Antiphytum, 

Moritzia, and Thauwmatocaryon. Concerning the correct tribal 
position of the last three genera there is still some doubt. 

Key To GENERA OF LITHOSPERMEAE. 

Stamens deeply sagittate, auricles frequently tailed; corolla 
somewhat edergiage or rata with very short broad lobes. 

San Pits pe to form two 2 —_ d nutlets; leaves am- : 
ee glabrate, jean oe aia ORe nse Ao d adiatns a 1. Cerinthe. 

attachment, never Gotiesiceul: plant eats 
: pubescent, more or less canescent. 
\ Corolla ages or less cylindrical, not inflated towards the 
4 ole — BE il SET OS a ea A eg Pe 2. Onosma. 

Corolla somewhat glo with 5 saccate inflations near 
, Mee ie = bidadeted and thickened above at- 
ee er | een Es eee eee 3. Maharanga. 

haga ns 0 not con tiesto de eee corolla only exceptionally 
drical, lo d. 

are ho apically with ee pa Sat prolongation, this connivent 
_ _ about the style. 

: Filaments dorsally inflated.................-....+++:+4 Cystostemon. 

On ios cy casos veh ee cas ....5. Vaupelia. . 
Anthers obtuse or merely mucronate at apex. 

Corolla regular or practically so. 
Nutlets strongly iit below the pecs — sisi the 

t convex gynobase ually wha 
stipitate due to a constriction vat oe "ibe “hase 

EW eee eS Re 6 ae wee Ok 8 gg ie Re Ww Os Oe RTS Or eee 
6. Alkanna. 
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a straight or practically so, substipitate only in 

Throat of corolla appendaged or obviously pubescent 

Statice cwediid at unequal heights in the pubes- 
cent corolla-tube........ d's Ay ee cinch ae ease 7. Aipyanthus. 

Stamens tached at equal heights 
= t o gree: jonepheiously villous and more 

or less clos y the ment ae ea Cue eesti 8. Sericosioma. 
Throat of pion not notably villous and not ob- 

se ubescen ur 
utlets cornute-acuminate; fo liage ee le, 

aceous; corolla conspicuously p - 
cent in the tube, faucal acaaaads or 
downy areas not developed........... 9. Ancistrocarya. 

Nutlets rounded or obtusely Be osegoene at apex; 
leaves narrow, firm with faucal 
preraraares or sebeeaiit or with glan- 
lag Artanis pee ee 0. Lithespermum. 

Throat of coral glabrous or glabrate; corolla ap- 
or pubescent inside only at very base 7 

a 
Style and re pee protruded at least past corolla- 

and usually much beyond............... 11. Moltkia. 
Style el emies not r ———— corolla-sinuses. 

Corolla Fess pa plicate within below, about 
gth of very clonieate linear eae 

bikanial wicte ttt e ttn reseee este eae eaees 12. Macrotomia. 
il + m4 

nial .. shu eee Aa ape AA pipe ae 13. Arnebia 
Corolla ter erieg irregular. 
See ee raieate in throat; anthers somewhat 

tate; filaments equal and borne at equal heights - 
Wee er ee ise: 14. Zwackhia. 

Cohitia iat plicate in sipecrs anthers oblong or ovate; 
aments earn y unequal and borne at unequal 

heights in the co ed 
Style and stamens sere included, not evident... ..15. Echiochilon. 
Style and filaments sete ee evident, protruded 

ear. 
Nutlets smoothish and rounded, very large; rank 

herbs with fruiting cubes 2-3 cm. MON. se = 6. Megacaryon. 
herbs 

r shrubs with fruiting calyx 13 mm. long or less. .17. Echium. 

1. Cerinthe [Tourn.] L. Sp. Pl. 136 (1753); Gen. Pl. 
66 (1754). 

A very natural genus of 4 or 5 species, occurring in the Mediter- 

ranean Region and in Central Europe. The 2-celled nutlets char- 
acteristic of this genus are easenty the result of the confluence of 2 

the line of fusion and the distinct 
apices of the conjoined nutlets are readily discernible. Although 
recently treated by me, Contr. Gray Herb. n. s. Ixx. 5 (1924), as of 
the Eritrichieae, the genus is indubitably an immediate relative of 
Onosma and hence belongs to the Lithospermeae. 
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2. Onosma L. Sp. Pl. ed. 2, 196 (1762); Gen. Pl. ed. 6, 76 
(1764). 

Colsmannia Lehm. Mag. Ges. Naturf. Berlin viii. 92, t. 4 (1818); 
Asperif. ii. 356 (1818). Podonosma Boiss. Diag. ser. 1, xi. 113 (1849); 
Fl. Orient. iv. 178 (1875).—A large natural genus of the Mediter- 
ranean Region and western Asia. Onosma syriacum agrees with the 
other species of the genus in its flowers and habit, but differs in having 

incurved nutlets that are apparently joined laterally to a pyramidal 
gynobase. The genus Podonosma was erected for this species. It 
may be worthy of recognition. 

3. Maharanga A. DC. Prodr. x. 71 (1846). 

A genus closely related to Onosma, but readily separated by its 

saccate corolla. It occurs in Nepal and Sikkim and contains 2 closely 
related species, M. Emondi (Wall.) A. DC. and M. Wallichianum 
A. DC. 

4. Cystostemon Balf. f. Proc. Royal Soc. Edinb. xii. 82 (1883); 

Trans. Royal Soc. Edinb. xxxi. 186, t. 56 (1888). 

A remarkable genus containing one species, C. socotranus Balf. f., 
a very distinct endemic of Socotra. 

5. Vaupelia Brand in Fedde, Repert. xiii. 82 (1914). 

A genus ‘of 7 species, ranging from southwest Africa’ to Arabia. 
The members of the genus have a remarkable habital similarity to 
Trichodesmia, and most of its species have been transferred from that 
genus. As pointed out by Brand, however, its relations are clearly 

with Cystostemon, from which it differs only in the form of the filament. 

6. Alkanna Tausch, Flora vii. 234 (1824). 

Baphorhiza Link, Handb. i. 578 (1829). Campylocaryum DC. in 
Meisner, Gen. i. 280; ii. 189 (1840). Camptocarpus C. Koch, Linnaea 
xvii. 304 (1843).—About 25 species in the Mediterranean Region and 
western Asia. Although commonly referred to the Anchuseae the 

species of this genus have nutlets lacking a broadly rimmed areola 
and plug-shaped strophiola, and have a habit somewhat different 

from the other members of that tribe. It seems best referred to the 
Lithospermeae, since, as shown by the direction of the funicle and the 

bent seed, the nutlets are in fact basally attached. Although at- 
tached by the morphological base, the sharp bend at the middle of 
the nutlet gives an impression of a lateral attachment. The areola, 
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which is substipitate and slightly oblique, is attached to a convex 
gynobase. 

7. Aipyanthus sot Bull. Soc. Nat. Moscou xxiv. 

t. 1, 599 (1851). 

A single species, A. oe: (L.) Stev., growing at high altitudes 
in western Asia. Commonly referred to Macrotomia, but differing 

in having the corolla-tube pubescent within, and in having the 
stamens placed at unequal heights on the corolla. It differs also in 
habit. 

8. Sericostoma Stocks in Wight, Icones iv. pt. 2, 14, 

1377 (1850 

Species above 5, all of restricted range, and occurring in western 
India, Persia, Arabia, and Somaliland, usually at no great distance 

from the ocean. Sericostoma pauciflorum Stocks, S. strigosa Defl., 
and S. verrucosum Beck have nutlets with a suprabasal substipitate 
attachment. I have seen no fruit of S. Kotschyi (Boiss.) Benth. or 
S. albidum Franch. The genus departs from the Lithospermeae in 
its nutlets and pyramidal gynobase, but its corolla, style, habit, and 
range emphasize its relations in that tribe. 

9. Ancistrocarya Maxim. Bull. Acad. St. Petersb. xvii. 

443 (1872). 

With a single species, A. japonica Maxim., from Japan. Evidently 
related to Lithospermum, but differing in its broad veined foliage, 
acuminate nutlets, and densely pubescent corolla-tube. 

10. Lithospermum [Tourn.| L. Sp. PE 132-(1 753); 
Gen. PI. 64 (1754). 

Buglossoides Moench, Meth. 418 (1794). Aegonychon S. F. Gray, 

Nat. Arrang. Brit. Pl. ii. 354 (1821). Rhytispermum Link, Handb. 

i. 579 (1829). Margarospermum Reichb. in Spach, Hist. Nat. Veg. 

Phaner. ix. 31 (1840); Decne. in Jacquemont, Voy. Ind., Bot. 122 

(1844).—A polymorphous genus of 50 to 60 species, about 10 in South 
Africa and about the same number in Eurasia, the remainder in 

America. The American species find their nearest relations in South 
Africa, and in Japan and adjacent Asia. The shrubby Mediterran- 

ean species, usually referred to Lithospermum, appear to be generic- 

ally distinct, and seem best placed in the Anchuseae. 
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11. Moltkia Lehm. Neu. Schrift. Naturf. Ges. Halle iii. 
pt. 2, 3 (1817). 

A genus of 8 species, 6 in the Balkans and Near East, one in the 
Himalayas, and one widely distributed in the deserts of northern 
Africa and southwestern Asia. The genus is taken here as defined 
by Wettstein, Oesterr, Bot. Zeitschr. Ixvii. 367 (1918). The plant 
current as Lithospermum callosum fits best into Moltkia, but in habit 
and slightly irregular corollas it is aberrant. The lobes of the corolla 
of M. callosa (Vahl) Wetts. are a ‘trifle irregular and two of the lower 
stamens are usually shorter than the others. It seems best to leave 
the plant in Moltkia, however, since its distinctive characters are not 

positive. 

12. Macrotomia DC. in Meisner, Gen. i. 281; ii. 190 (1840). 

Leptanthe Klotzsch, Bot. Ergenb. Reise Prinz Waldemar 95, t. 63 
(1862).—Containing a single species, M. Benthami (Wall.) DC., which 
occurs in the western Himalayas. From Arnebia, its closest relative, 
Macrotomia differs in its characteristic biennial habit, in its short 
corollas much exceeded by the calyx-lobes, and in the longitudinal 
plication that marks the lower side of the corolla-tube. As Macro- 
tomia has been usually defined it is patently unnatural, since the 
three species referred to it represented as many genera, and in other 
than tribal characters agree only in a rank habit of growth. Macro- 
tomia echioides is here referred to Aipyanthus, and M. cephalotes is 
transferred to Arnebia 

13. Arnebia Forsk. Fl. Aegypt. 62 (1775). 

Dioclea Spreng. Syst. i. 502 and 556 (1825). Strobila Don, Gen. 
Syst. iv. 327 (1837). Meneghinia Endl. Gen. 648 (1838). Steno- 
solenium Turcz. Bull. Soc. Nat. Moscou xiii, pt. 2, 253 (1840). Mun- 
bya Boiss. Diag. ser. 1, xi. 114 (1849). Toxostigma A. Rich. Ten. FI. 
Abyss. i. 86,4. 77 (1851). —A large polymorphous genus centering 
in western Asia. It is well characterized by its herbaceous habit, 
included stamens and style, and corolla with glabrous tube and 
eee en throat. There seems no good reason why the plants 
passing as Macrotomia cephalotes (DC.) Boiss. and M. euchroma 
(Royle) Hook. f. & Thoms. should not be referred to Arnebia. Both 
differ in habit and floral characters from Macrotomia Hookeri, the 
type of its genus, and both lack structural characters by which they 
can be distinguished from Arnebia. The former was originally de- 
scribed as Arnebia cephalotes by De Candolle, and is notable only 
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because of its coarse habit and large flowers. It seems merely a 
glorified member of its genus. There is even less reason for excluding 
M. euchroma from Arnebia, since it differs from the members of that 
genus only in its coarser habit of growth. Its relations seem so ob- 

vious that the following combination appears entirely justified. 
Arnebia euchroma (Royle), comb. nov. Lithospermum euchromon 

Royle acc. Benth. in Royle, Illust. i. 305 (1839); DC. Prodr. x. 
82 (1846). Macrotomia euchroma Hook. f. & Thom. ace. Clarke, 
Hook. Fl. Brit. India iv. 177 (1883); Paulsen, Bot. Tidssk. xxvii. 
216 (1906). For further synonymy see Lipsky, Act. Hort. Petrop. 
xxvi. 505 (1910). 

14. Zwackhia Sendtn. in Reichhb. Icon. Fl. Germ. xviii. 

65, t. 115 (1858). 
Halacsya Dérfler, Allgem. Bot. Zeitschr. 1903, pg. 46 (1903).— 

A single species, Z. Sendtnert (Boiss.) Maly., in Jugo-Slavia. Al- 
though with an irregular corolla the relations of the plant seem to be 
with Lithospermum or Moltkia, cf. Wettstein, Oesterr. Bot. Zeitschr. 
Ixvii. 365 (1918), rather than with Echium, the genus with which it 
has been usually associated. 

15. Echiochilon Desf. Fl. Atlant. i. 166, t. 47 (1800). 

Chilochium Raf. Ann. Gen. Soc. Phys. viii. 269 (1821). Exiorylon 
Raf. FI. Tellur. iv. 85 (1838). Leurocline S. Moore, Jour. Bot. xxxix. 
257, t. 424, fig. 1, (1901).—Six species in Africa and southwestern 
Asia. There seems to be no valid reason for recognizing Lewrocline. 
All the species referred to Leurocline and to Echiochilon have a similar 
rather odd, bilabiate corolla, and short included stamens that are 

borne at unequal heights in the hairy throat of the corolla. The 
bracteate inflorescence and irregular calyx is common to all, in 
addition to a common general aspect. The range of the enlarged 

Echiochilon is thoroughly natural. The difference in nutlet-attach- 
ment that is supposed to distinguish the two genera does not seem 
to be borne out in fact. Leurocline is said to be distinguished from 
its relative by having its nutlets “fixed by a flat base to a flat (not 
conical) gynobase.” However, in the type species of Leurocline, 

L. lith es Moore, the nutlets are not so affixed, but are 

clearly attached suprabasally to a subulate gynobase. In Echiochilon 

f ruticosum, the type species of its genus, the nutlet has a straight and 
angled inner edge, is strongly constricted dorsally at the base, and 
bears its very small areola on the slightly oblique tip of the neck-like 
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basal portion. The areola of FE. fruticosum, which is more nearly 
basal than in any species of Leurocline, is attached to a subulate gyno- 

base quite like that in Leurocline, but much nearer the base than in 
any species of that genus. When all the species of these two genera 

are considered and the various nutlet-attachments studied, the hopes 

of finding generic characters in the form of nutlets or in their attach- 
ments are completely blasted. Past writers have relied upon the 
irregular calyx of Echiochilon to distinguish it from Echtum. This is 
not only unnecessary, but is impossible, for the calyces of such 
Echiums as E. piniana Webb & Berth. and E. Decaesnei Webb 
are even more irregular than are those of Echiochilon. The biblio- 
graphy of the species referable to Echiochilon is as follows :— 

EcHIOCHILON FRUTICOSUM Desf. Fl. Atlant. i. 167, t. 47 (1800); 
Blatter, Record Bot. Surv. Ind. viii. 316 (1921). Lathospermum 
divaricatum Sieb. in Spreng. Syst. i. 543 (1825-28).—Northern Africa 
and southwestern Asia. 

E. Loncirtorum Benth. in Hook. Icon. xiii. 60, t. 1277 (1878).— 
Aden 

E. ‘somalense (Franchet), comb. nov. Lobostemon somalensis 
Franchet, Sert. Somal. 44 (1882). Leurocline somalensis S. Moore, 
Jour. Bot. xxxix. 258 (1901).—Somaliland. 

E. cryptocephalum (Baker), comb. nov. Lobostemon eryptoce- 

phalum Baker, Kew Bull. 1894, pg. 30 (1894).—British Central 
Africa. Perhaps not of this genus. 

E. lithospermoides (S. Moore), comb. nov. Leurocline lithosper- 
moides S. Moore, Jour. Bot. xxxix. 257, t. 424, fig. 1 (1901). Lobo- 
stemon lithospermoides Baker, Fl. Trop. Africa iv. pt. 2, 60 (1905).— 
British East Africa. 

E. Chazaliei (Boissieu), comb. nov. Lithospermum Chazalici Bois- 
sieu, Jour. de Bot. x. 220 (1896). Leurocline Chazaliet Bonnet, Bull. 
Soe. Bot. France lviii. 38 (1911); Chevalier, Expl. Bot. Afri. Occ. 
Frang. i. 452 (1920). Leuwrocline mauritanica Bonnet, Bull. Mus. 
Hist. Nat. Paris xiv. 403 (1908); Fedde, Repert. ix. 496 (1911).— 
Mauritania. 

16. Megacaryon Boiss. Pl. Orient. Nov. i. 7 (1875). 

A genus of the Levant which is doubtfully distinct from Echiwm, 
from which it is weakly separated by its smoothish nutlets and greatly 

ee Joun, Linn calyx. A discussion of this monotype is given by Lacaita, 
. Soc. xliv. 393 (1919). 
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17. Echium [Tourn.] L. Sp. Pl. 139 (1753); Gen. 
Pl. 68 (1754). 

Lobostemon Lehm. Linnaea v. 378, t. 5 (1830); Buek, Linnaea xi. 
129 (1837). Tsorium Raf. FI. Tellur. ii. 61 (1836). Trazxara Raf. Fl. 
Tellur. iv. 85 (1838). JIsoplesion Raf. 1. c. 86. Oplexion Raf. 
l. c. 86. Larephes Raf. 1. c. 86. Argyrextas Raf. 1. ¢. 86. Penthysa 
Raf. |. c. 86.—The largest and most difficult genus of its tribe. 
Native in the Mediterranean Region, on the Atlantic Islands, and in 
South Africa. I have searched in vain for characters which would 
distinguish generically the South African species from those north of 
the equator. Most of the South African species have stamens with a 
tuft of hair at the base of the filament. It was with this character 
that Lobostemon was originally distinguished from the more northern 
Echiums, and upon which it has been chiefly maintained subsequently. 
It is strange, therefore, to find that a goodly number of species of 
Lobostemon, such as L. alopecuroideus, L. eriostachyus, L. latifolius, 
L. sanguineus, L. splendens, ete., have stamens which not only i in 

indistinguishable from those of indubitable Echiums. These species, 
in fact, were at one time referred to Echium by De Candolle, Prodr. 

x. 13 (1846). Some authors, realizing the utter failure of staminal 
structures as generically diagnostic characters, have sought to main- 
tain Lobostemon by finding diagnostic characters in the shape of the 
stigma. The stigma in the South African species, though usually 
given as entire or subcapitate, in fact varies from entire and solitary 
to divided with the stigmas geminate. Echrum usually has lobed 
styles, but E. rubrum, as pointed out by Lacaita, Jour. Linn. Soc. 

xliv. 365 (1919), has the stigma merely emarginate or divided in a 
manner quite indistinguishable from that of Lobostemon. Echium 
and Lobostemon are not to ke distinguished habitally, and if such 
authors as Wright, Fl. Cap. iv. pt. 2, 44 (1904), are followed in the 
generic disposition of Echium formosum, then there is no distributional 
differénce between the two genera. Since its claims to generic rank 
are no more strong than are those of the giant Echiums of the Atlantic 
Islands, I see no reasons why Lobostemon should not be merged with 
Echium. The following new combinations are required:— 
Echium acutissimum (Buek), comb. nov. Lobostemon acutissimus 

Buek, Linnaea xi. 139 (1837). 
E. Buekii, nom. nov. L. elongatus Buek, |. c. 140. Not Echium 

elongatum Lam. (1791). 
E. capitiforme (DC.),comb. nov. L. capitiformis DC., Prodr. x. 12 

(1846). : 
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E. Se (DC.), comb. nov. L. cephaloideus DC., |. c. 12. 
E. cinereum (DC.), comb. nov. L. cinereus DC., |. ¢. 10. 
E. sureties: (Buek), comb. nov. L. curvifolius Buek, |. ec. 137. 

 E. diversifolium (Buek), comb. nov. L. diversifolius Buek, |. c. 140. 
E. echioides (Lehm.), comb. nov. L. echioides Lehm., Linnaea v. 

378, t. 5 (1830). . 
E. fastigiatum (Buck), comb. nov. L. fastigiatus Buek, |. c. 141. 
E. Galpinii (Wright), comb. nov. L. Galpinii Wright, Fl. Cap. 

iv. pt. 2, 41 (1904). 
E. microphyllum (Buek), comb. nov. L. microphyllus Buek, |. ¢. 

142 42. 
E. nitidum (Bolus), comb. nov. L. nitidus Bolus in W oe l. ce. 38. 
E. obovatum (DC.), comb. nov. L. obovatus DC., |. ¢ 
E. obtusifolium (DC.), comb. nov. L. shtudttolies ae leer & 
E. oederiaefolium (DC.), comb. nov. L. oederiaefolius DC., 1 ee 
E. paniculaeforme (DC.), comb. nov. L. paniculaeformis DC., 

8 — . ec. 8. : 
E. pilicaule (Wright), comb. nov. L. pilicaulis Wright, |. c. 30. 
E. pubiflorum (Wright), comb. nov. L. pubiflorus Wright, |. c. 39. 
E. sanguineum (Schlechter), comb. nov. L. sanguineus Schlechter, 

Engler’s Bot. Jahrb. xxiv. 450 (1897). 
E. Schlechteri, nom. nov. L. collinus Schlechter in Wright, |. c. 28. 

Not E. sesraigl Salisb. (1796). 
E. stachydeum (DC.), comb. nov. L. stachydeus DC., |. ¢. 7. 
E. vicatern, (Buek), comb. nov. L. virgatus Buek, |. c. 142. 
E. Wurmbii (DC.), comb. nov. L. Wurmbii DC., 1. ¢., 11. 

ANCHUSEAE. 

Nutlets se or oblique or horizontal, straight or curved, smooth 

or rugose, unmargined; areola basal or lateral, along side or near tip 
of sheds surrounded by a tumid annular rim, more or less plug- 
like or rarely merely high-convex, strophiolate; gynobase usually 

convex, commonly with broad cavities left by the strophiolate, plugs; 
style lobed or entire; stigmas 1 or 2, distinct or completely fused, 

capitate; corolla blue or rarely white or yellow.—The tribe is confined 
to the Old World. 

Key To GENERA OF ANCHUSEAE. 

Throat of corolla bearing well developed appendages formed by 
coe intrusion of tissue. — 
‘ilaments with a broad dorsal Sree e 8 iar AS aa 1 orago. 

- Filaments unappendage me 
ns Finke exserted from the corolla; corolla- 

lobes linear, revolute 19. Trachystemon. 
V0 6 6 tee ee ee 6S 6 oe keh ew eee 
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Stamens included or barely exserted; corolla-lobes broad, 
never revolute 

Corolla broadly tubular; throat conspicuously developed, 
ate or Ww y dilated; lobes short, erect or 

spieaily recurved; att appentages linear or lance- 
olate, acute, margin dentate.........:........ 20. Symphytum. 

Corolla Pree or more less long-salverform; 
at undeveloped or ill-defined or abruptly ex- 

panded; lobes usually elongate, spreading or di- 
ve aed gle faucal ‘sppeelenes deltoid or: oblong, ob- 

ry. tusish, usually 
Corolla-lobes convolute in the bud.............. 21. Trigonocaryum. 
Corolla-lobes imbricate in the bud. 
~~ itently irregular, limb oblique, tube 

pecan SheNig oes eet Ok ceardes Sgeeeh ONL a ieee ae 22. Lycopsis 
Cisttig # rend limb not Se tube straight. 

Nutlet-attachment small, e on a bent supra- 
basal stipitate racket of the nutlet; 
— in long-pedu iad leaf-subtended 

erules; leaves ad d, netted-veined.. — Caryolopha. 
N Oh re with a broad sessile basal or lateral a 

tac owers racemose or in silat 

Inflorescence naked; leaves herbaceous, broad, 
viously netted-veined..........-...... 24. Brunnera. 

ig cane bracteate thrash leaves firm, 
ongate, Rihipaomi absent or obscure... ..25. Anchusa. 

Throat of — unappenda or practically so, common ily 
glabrous or villous ote 

Seeng wiahsies within: ealyx-tube indurated and thickened 
n fruit; plant fru tate oto ee ee 26. Lithodora. 

Corolla more or less puboachat within; calyx herbaceous; herbs. 
tamens borne at summit of corolla-throat and evidently . 

protruded trim Fe osc i as ca ee ee Elizaldia 
Stamens borne on pee not at all protruded. 

Plants mainly a annual; nutlets usually rugose............. 8 a 

18. Borago [Tourn.] L. Sp. Pl. 137 (1753); Gen. ~* 
Pl. 67 (1754). 

Buglossites Moris, Enum. Sem. Hort. Taur. (1845); Ann. Nat. Sci. 
ser. 3, v. 365 (1846).—A natural genus with 3 very distinct species, 
all in the Mediterranean Region. Hance, Jour. Bot. xvii. 301 (1879), 
has an interesting discussion of the etymology of the word, “ borage.” 

19. Trachystemon Don, Edinb. New Philos. Jour. 
xiii. 239 (1832) 

Nordmannia Ledeb. in Nordmann, Bull. Acad. St. Petersb. ii. 312 
(1837). Psilostemon DC. Prodr. x. 35 (1846).—A natural genus with 
2 well marked species in the Mediterranean Region. 

- 
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20. Symphytum [Tourn.] L. Sp. Pl. 136 (1753); Gen. 
Pl. 66 (1754). 

Twenty-five species in Europe and adjacent Asia. The genus was 

recently monographed by Bucknell, Jour. Linn. Soc. xli. 493 (1913). 

21. Trigonocaryum Trautv. Act. Hort. Petrop. iu. 

_ pt. 2, 278 (1875). 
With a single Caucasian species. I know the plant only from 

descriptions. 
Trigonocaryum involucratum (Stev.), comb. nov. Myosotis in- 

volucrata Stev. Mém. Soc. Nat. Moscou iii. 253 (1812); Bull. Soc. Nat. 

Moscou xxiv. pt. 1, 602 (1851); Boiss. Fl. Orient. iv. 242 (1875). 
T. prostratum Trauty. Act. Hort. Petrop. iii. pt. 2, 278 (1875); 1. ¢. 

iv. pt. 2, 395 (1876). 

22. Lycopsis L. Sp. Pl. 138 (1753); Gen. Pl. 68 (1754). 

Buglossa S. F. Gray, Nat. Arrang. Brit. Pl. ii. 351 (1821).—Three 
species in the Mediterranean Region and Near East. <A very close 

relative of Anchusa, from which it differs only in its more or less ir- 
regular corollas. Some of the undoubted Anchusas show a slight 
tendency towards zygomorphy, though never in such an extreme 

manner as characteristic of Lycopsis. Many authors have treated 
Lycopsis merely as a section of Anchusa, a treatment with which I 

am not unsympathetic. 

23. Caryolopha Fisch. & Trautv. Ind. Sem. Hort. Petrop. 

iii. 31 (1837). 

With a single species, C. sempervirens (L.) Fisch. & Trautv., in the 
northwestern Mediterranean Basin. In recent works usually refered 
to the closely related genus Anchusa. Caryolopha, however, appears 
to merit recognition because of its peculiar nutlets, leafy and ranker 
habit, and different inflorescence. 

24. Brunnera Stev. Bull. _ Nat. Moscou xxiv. pt. 1, 

582 (1851). 

A neglected genus, with 3 species in western Siberia and the eastern 

Mediterranean Region. The species have been usually referred to 

facie, but their quite different habit and naked racemes seem to 

hh ry their recognition as generically distinct. 

' Marschall), comb. nov. Myosotis macro- ___ Brunnera macrophylla 
pills’ Marschall, Fl. Taur.-Caue. i. 119 (1808) ; Ledeb. FI. Ross. iii. 
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121 (1847-49). Anchusa myosotidiflora Lehm. Asperif. i. 234 (1818); 
Boiss. Fl. Orient. iv. 157 (1875). B. myosotidiflora Stev. Bull. Soc. 
Nat. Moscou xxiv. pt. 1, 582 (1851). 

B. stsrrica Stev. Bull. Soc. Nat. Moscou. xxiv. pt. 1, 582 (1851). 
Anchusa myosotidiflora, var. grandiflora DC. Prodr. x. 50 (1846). 

B. orientalis (Schenk), comb. nov. Myosotis orientalis Schenk, 
Pl. Sp. Itin. Aegypt. 26 (1840). Anchusa neglecta A. DC. Prodr. x, 
49 (1846). 

25. Anchusa L. Sp. Pl. 133 (1753); Gen. Pl. 64 (1754). 

Buglossum Gaertn. Fruct. i. 322 (1788). (%) Stomotechium Lehm. 
Asperif. ii. 395 (1818). Pentaglottis Tausch, Flora xii. 643 (1829). 
Gastrocotyle Bunge, Mem. Acad. Sav. Etr. St. Petersb. vii. 405 (1847). 
—A variable genus of 30-40 species centering in the Mediterranean 
Region, but extending through Europe and western Asia, and occur- 
ring also in South Africa. Why authors have deemed it advisable to 
segregate A. hispida Forsk. as forming the monotypic genus Gastro- 
cotyle is very puzzling, but their reasons for removing it from the An- 
chuseae and placing it in the Eritrichieae are utterly incomprehensible. 
As indicated by Boissier, Fl. Orient. iv. 151 (1875), A. hispida is an 
obvious relative of the annuals, A. aggregata Lehm., and A. Aucheri 
A. DC., and is clearly congeneric with these two species, the generic 
determination of which has never been questioned. 

The following species seems to have never been properly named:— 
Anchu umilis (Desf.), comb. nov. Echium humile Desf. FI. 

Atlant. i. 165 (1800). A. aggregata Lehm. Asperif. i. 219 (1818); 
Icon. 27, t. 47 (1821); Boiss. Fl. Orient. iv. 157 (1875). 

26. Lithodora Griseb. Spicil. Fl. Rumel. ii. 85 (1844). 

Gymnoleima Decne. in Jacquemont, Voy. Ind., Bot. 122 (1844).— 
A genus of 7 local species, centering in the western Mediterranean 
Basin. These plants have been commonly referred to Lithospermum, 
but they differ from that genus in their shrubby habit, indurated 
fruiting calyx-tube} corollas which inside are destitute of either ap- 
pendages or pubescence, cf. Spengler, Oesterr. Bot. Zeitschr. Ixviii. 
115, t. 1, fig. 17-22 (1919), and plug-shaped somewhat margined 
attachment of the nutlets. The group is certainly not referable to 
Lithospermum if the current standard of generic characters is main- 
tained. Lithodora has many characters in common with Moltizia, 
and perhaps it should be associated with that genus in the Litho- 
spermeae, rather than classed under the Anchuseae. The shape and 
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attachment of the nutlets, as well as its unappendaged corollas, are 

similar to those found in Pulmonaria and Nonea, particularly in the 

former genus. In the attachment of its nutlets Lithodora is clearly 

characteristic of the Anchuseae. Besides: Lithodora fruticosa (L.) 

Griseb., L. hispidula (Sibth. & Sm.) Griseb , and L. oleifolia (Lapeyr.) 

Griseb. there are the following species which have not been properly 

named. 
Lithodora consobrina (Pomel), comb. nov. Lithospermum con- 

sobrinum Pomel, Nouv. Mat. Fl. Atl. 296 (1874) - 
L. diffusa (Lag.), comb. nov. Lithospermum diffusum Lag. Varied. 

Ciene. iv. pt. 4, 39 (1805); Gen. Sp. Pl. 10 (1815); Rouy & Foue. FI. 

Fr. x. 314 (1908). Lithospermum prostratum Lois. Fl. Gall. ed. 1, 

105 (1806). Lithodora prostrata Griseb. Spicil. Fl. Rumel. ii. 531 

(1844). 
 L. rosmarinifolia (Ten.), comb. nov. Lithospermum rosmarini- 

folium Ten. Prodr., Suppl. ii. 66 (1811-13); Fl. Nap. i. t. 114 (1811- 

15). 

L. ii (Heldr.), comb. nov. Lithospermum Zahnit Heldr. in 

Halacsy, Verh. Zool.-Bot. Ges. Wien xlix. 190 (1899); Consp. Fi. 

Graecae. ii. 347 (1902). SS diksslrmscien fruticosum of Sibth. & Sm. 

Fl. Graeca ii. 52, t. 161 (1813). 

27. Elizaldia Willk. Strand- u. Steppengeb. Iber. 
Halbins. 128 (1852 

The 3 species of this western Mediterranean genus have been usually 

referred to Nonea, but in having a slightly different habit, and stamens 

placed high in the corolla-throat and exserted, they seem generically 

distinct. The generic name, Phaneranthera, is asynonym of Elizaldia, 

but appears to have never been legitimately established. The 

founding of the genus is usually attributed to Meisner, Gen. ii. 189 

(1840), but he does not even mention the name. The following com- 

binations are necessar, 
Elizaldia violacea (Dest. ), comb. nov. Echioides violacea Desf. FI. 

Atlant. i. 164 (1800). Nonnea violacea DC. Fi. Fr. iii. 626 (1805). 
N. multicolor G. Kunze, Flora xxix. 691 (1846). E. nonneoides 
ee Strand- u. Steppengeb. Iber. Halbins. 129, cum tab. (1852). 

phaneranthera (Viv.), comb. nov. Nonnea phaneranthera 
Viv. Fl. Lib. Specim. 9, t. 1, fig. 3 (1824); Murb. Lunds Univ. Arsskr. 
xxxiv. Afd. 2, no. 7, 10, t. 7, fig. 10-12 (1898). 

E. heterostemon (Murb.), comb. nov. Nonnea heterostemon 
aoe: Univ. Arsskr. xxxiv. Afd. 2, no. 7, 7, t. 7, fig. 13-15 
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28. Nonea Medik. Phil. Bot. i. 31 (1789). 

Oskampia Moench, Meth. 420 (1794). Echioides Desf. Fl. Atlant. 
i. 163 (1800). Onochilis Mart. Denkschr. Acad. Muenchen v. 177 
(1817). Nephrocarya Candargy, Bull. Soc. Bot. France xliv. 150 
(1897).—About 25 species, these chiefly in the Mediterranean Region. 
Although maintained here, I am of the opinion that Nonea should be 
treated as a section of Pulmonaria, for there is no character by which 
it can be decisively separated from that genus. Nonea and Pul- 
monaria have the same corolla and calyx. Though the nutlets of 
Nonea are usually rugose, smooth and shiny ones, similar to those in 
Pulmonaria, occur in N, obtusifolia (Willd.) DC. Nonea usually has 
a loosely racemose inflorescence, whereas Pulmonaria commonly has 
a loosely glomerate one, but when the inflorescence of the latter 
occasionally loosens it reveals an arrangement of flowers quite 
like that in Nonea. The most striking difference between the two 
genera seems to reside in the root. Pulmonaria is always perennial, 
the stems, in scaly-based tufts, terminating rather fleshy shallow 
rhizomes. Nonea is mostly annual, but in such species as NV. pulla 
and N., alpestris the subterranean development is apparently a long 
deep perennial tap-root. It seems probable that Nonea and Pul- 
monaria have common immediate ancestors, and that the former is a 
xerophytic adaptation to rather arid open situations, whereas the 
latter is a mesophytic adaptation to scopuline and sylvestrine habitats 

29. Pulmonaria [Tourn.] L. Sp. Pl. 135 (1753); Gen. 
Pl. 65 (1754) 

Bessera Schult. Observ. Bot. 27 (1809).—A genus with about 12 
ill-defined Eurasian species. It centers in southern Europe. 

ERITRICHIEAE. 

Nutlets erect or suberect (or rarely horizontal), straight or slightly 
bent, smooth or verrucose or appendaged, margined or marginless; 
areola lateral or basal, at side of cotyledons or near their tip; gynobase 
pyramidal or columnar or rarely even flat; style entire; stigma 1, 
entire or very rarely somewhat emarginate, capitate or disciform; 
corolla blue or white or less commonly yellow or orange.—As a group 
the Eritrichieae are intermediate in degree of development between 
the Lithospermeae and the Cynoglosseae. Such genera as Megastoma, 
Oreocarya, and Mertensia are among the most primitive members of 
the tribe, whereas such genera as Eritrichium, Lappula and Trigonotis 
are the most specialized, coming nearest the Cynoglosseae. The 
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tribe reaches its great development in Asia and in western America. 

The endemic American genera properly referable to this tribe are 

Amsinckia, Cryptantha, Goosen, and Selkirkia. 

Key To GENERA OF ERITRICHIEAE. 

Nutlets circumdorsally winged, or with a definite upturned 

usually toothed or lacerate rim or flange, or some or all wit 

an epidorsal annulate or ¢ ne crest, or pronouncedly 

angular and evidently tetrahe 
webcam at: nutlets regularly ttnhedtal: attached at one 

rer. 
Style conspicuously long-exserted ; oe fully exposed; 

leave: wded above, subverticillate............ 30. Brachybothrys. 

Style aa shen included; leaves mre alternate... .31. Trig 

Gynobase pyramidal or co uronar; nutlets not obviously and 

regularly tetrahe a al. 
ape about a lling the elongate gynobase, attached for 

oe length, (with rare exceptions) ex- 

nso 
Bracteate weedy annuals with narrow strigose canescent 

firm ed leaves; nutlet-margin toothed or 

lacerate, te, frequently agin “C08 7 Se ee ee ae oe ene 32. Lappula. 

Ebracteate rank decorative perennial with br oad glabrous 

us veiny Coe: nutlets with a broad ene 

AN oy hac Ck OS es a ewe eee ee . Myosotidium. 

Nutlets poser surpassing the stout pyramidal gyn Bi ne 

attached obliquely Ape renemn by a deltoid or ovate 

areola, surpassing the s 
Nutlets wit spe 3 froumdrsl commonly lacerate or 

entat 
Fruiting ears Sallie: rank tufted plants with broad 

ermeeouk TeAVES. go a ss i ee dp eee 

geivsrin calyx erect or ascending; low densely caespi- 

e plants with small firm leaves...:.....-- 35. Eritrichium. 

Nutlets ype or all of each = with an pore 
cupulate or annulate. cre 

34. Hackelva. 

i1¢. 4} d 

corolla; nutlets with a subapical cupulate — 
. Craniospermum. 

Stamens included within the appendaged corolla; some 

of nutlets with a thick medial dorsal annulate 
37. Microula. 

po a hh 
Corolla-lobes comvolute | a bud; Sane disciform, mucronate. _38. Myosotis. 
Corolla-lobes imbricate in bud: style usually capita 

medial ventral Tne, ities hence 

spe or Jess broadly grooved anterio 
ie. Peacicalate, falsely umbellate; denmakeve Hima 

Dayan Be ial gia aD gala as a RUNES eae ind) oe 
Flowers saecty racemose; plants not diminut 

Corolla appendaged, blue; notlete several times es as long f 

ttached suprabasally by a sma 

eagle central Asia........--+--- 40. Amblynotus. 
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Corolla unappendaged, yellowish; nutlets broadly and 
et ited affixed to eater exceeding it in length; 

PR AMIGA 8 Pig oo een eet ot 41. Megastoma. 
Pericarpial v walle fused along fetal ventral line, forming a 
— al ventral keel extending from areola to apex of 

Nutlets attached firmly to gynobase for nearly whole 
t ength. 

Ovules 2; Rite ag contorted... 540% onda oeeso eeu 42. Rochelia. 
Ovules atlets not contorted... oes ss a wes sc 43. Oreogenia. 

Nutlets atinched to gy nie rats ica ugh a definite areola. 
owers efatvg! terminal; nutlets densely pubescent; 

pl e Himalayan ‘per MIAME Ss a's Kass 44. Chionocharis. 
Flowers prectoe to many, inflorescence various; nutlets 

abrous. 
Fruiting calyx strongly accrescent, plicate, vein 

irregularly hegre and lobed; nutlets ito 
attac . to an elongate strongly compressed 
PYNODESCS oi ee ta Bee es Ue wee eee eee 45. Asperugo. 

Fruiting calyx moderately if at all accrescent, not 
plicate, nor conspicuously veiny, nor irregularly 
mere) and lobed; gynobase pyramidal or flat. 

Corolla tubular dnegreabr ia pes at pe at 
or funnelform throat, tube surpass 
nihil pobihe vey sins a ae es Fosealiy 

1S elec He Cate Pee ER 46. Mertensia. 
Corolla gp Sa ag throat not differentiated, tube 

usua a shorter than ca alyx-lobes; nutlets 
usua rough, attached ventrally supra-: 
badnily or medially. 

vere somewhat accrescent, reflexed in age; 
rolla-tube exceeding nutlets; style yery 

pita yi oo: 7. Anoplocaryum. 
Cave models ag non-accrescent, not r a xed; 

corolla-tube surpassed by a style 
little if at all surpassing nutlets...... 9. is smite 

30. Brachybothrys Maxim. in Oliver, Hook. "eel xill. 

43, t. 1254 (1878). 

With a single species, B. paridiformis Maxim., in southern Man- 
churia and adjacent Korea. Evidently a close ally of Trigonotis, 
and like it to be included in the Eritrichieae. It differs from its re- 
lative in its open subrotate corollas, conspicuously protruded stamens, 
and coarse habit. 

31. Trigonotis Stev. ee Soc. Nat. Moscou xxiv. 

1, 603 (1851). 

Endogonia Lindl. Veg. Kingd. ed. 2, 656 (1847).—A genus with a 
dozen odd species in Asia and temperate Melanasia. Evidently a 
relative of Eritrichium. Though the nutlets appear to be basifixed, 
morphologically they are attached medially and laterally to a very 
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depressed gynobase. The decidedly tetrahedral nutlets are very 
characteristic of this and the preceding genus. 

32. Lappula Moench, Meth. 416 (1794). 

Lapula Gilib. Fl. Lithuan. i. 25 (1781), nom. nud. Echinospermum 
Sw. in Lehm. Asperif. i. 113 (1818). Rochelia R. & S. Syst. iv. pg. 
xi and 108 (1819). Heterocaryum A. DC. Prodr. x. 144 (1846). 
Cynoglossospermum [Siegesb.] Kuntze, Rev. Gen. ii. 436 (1891).—A 
natural, but difficult genus of 30 to 40 closely related species centering 
in central and southwestern Asia and having outlying species in 
Europe, Africa, Australia, and America. Lappula spinocarpa 
(Forsk.) Aschers. is aberrant in the arming of its nutlets. These 
agree with those of typical Lappula in size, outline and attachment, 
but differ in lacking a well defined toothed margin, being instead 
coarsely and irregularly muricate over the back. The habit of 
L. spinocarpa is so obviously that of the other species of Lappula that 
generic segregation of the species seems quite unacceptable. 

The first generic name applied to the genus was that published by 
Gilibert in his Flora Lithuanica. Though he described the species, 
Lapula [sic!] echinata and indicated that it was synonymous wit 
Myosotis Lappula L., Gilibert did not describe his genus, nor indicate 

any character whereby it might be recognized. Hence, according to 
the International Rules (Art. 38), it is a nomen nudum. first 
characterization given the genus was by Moench. Although Gili- 
bert’s specific name was launched under a generic name not effectively 
published, it has, in recent years, been tase accepted for the 
common European representative of the genus 

.33. Myosotidium Hook. Bot. Mag. Ixxxyv. t. 
5137 (1859). 

A monotype with the single species known only from Chatham 
Island, New Zealand. Myosotidium hortensia (Decne.) Baill. is a 
very decorative plant, and has its closest relatives in Selkirkia of 
Juan Fernandez and in the widely distributed genus Hackelia. Brand, 
Pflanzenr. iv. Fam. 252, 45 (1921), follows past authors in placing 
Myosotidium in the Cynoglosseae, but the erect nutlets and their 
attachment are clearly those of an Eritrichiea. 

34. Hackelia Opiz in Bercht. Fl. Boehm. ii. pt. 2, 
839). 

A genus of 25 to 30 species, most of which occur in western 
North America. Four species are known from the cooler parts of 
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Eurasia. The present study of the FEritrichieae has only increased 
my convictions, Contr. Gray Herb. n. s. Ixviii. 43 (1923), that Hackelia 
is not immediately related to Lappula, but is related rather to 
Eritrichium, and that it merits the generic rank here accorded it. 

35. Eritrichium Schrad. in Gaud. FI. Helv. ii. 

57 (18: 

Centering in Asia where there are perhaps 12 scarcely separable 
species. One species occurs on the high mountains of Europe, and 
several more are known from America. The genus is a natural one, 

and contains canescent perennial herbs characteristic of bleak 
plateaus or cold mountain-slopes. In the past the genus was vastly 
amplified, and at one time contained a large proportion of the 
Eritrichieae. As here defined, however, it is reduced to homogeneity 

and is a relatively small genus. 

36. Craniospermum Lehm. Asperif. ii. 336 (1818). 

Diploma Schrenk, Bull. Phys.-Math. Acad. St. Petersb. ii. 195 
(1844).—A well marked genus with several closely related species in 

the Altai-Baikal region of Asia. 

37. Microula Benth. in Benth. & Hook. Gen. PI. ii. 853 (1876). 

Tretocarya Maxim. Bull. Acad. St. Petersb. xxvii. 505 (1881); 
Mél. Biol. xi. 270 (1881). Schistocaryum Franch. Bull. Mens. Soc. 
Linn. Paris 930 (1891).—As Gray, Proc. Am. Acad. xx. 261 (1884), 
has suggested, this genus seems very closely related to Plagiobothrys. 
It differs, however, in normally having blue corollas, and at least 
several of the nutlets of each fruit bearing a characteristic epidorsal 
annulate crest. Except for the crest, the nutlets are quite indis- 
tinguishable from those of Plagiobothrys § Euplagiobothrys, and it 
may be that further study will give reasons for reducing Macroula. 
Schistocaryum is evidently a synonym. The peculiar dehiscence of 
the nutlets, which was the justification for proposing the genus, may 
have been caused by extreme pressure in drying fruiting material. 
It is to be noted, also, that the author later, Jour. de Bot. v. 105 
(1891), admitted, because of habital similarity, other species to his 
genus which lacked the peculiar dehiscence. The species of Schisto- 
caryum have the nutlets of Microula, and seem to be close relatives of 

M. sikkimensis. Indeed S. yee the type of its genus, seems 
so close to M. sikkimensis as to throw doubt on their specific distinct- 
ness. The following 9 wien are referable to Microula. They occur 
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at high ras in the Himalayas, in Tibet, and in the. mountains of 
western Chin 

i. Me acs TIBETICA Benth. in Benth. & Hook. Gen. PI. ii. 853 
(1876); Maxim. Bull. Acad. St. Petersb. xxvi. 501 (1880); Mél. Biol. 
x. 682 (1880); Hemsley in Hook. Icon. xxvi. t. 2562 (1898); Hemsley, 
Jour. Linn. Soc. xxxv. 192 (1902). M. Benthami Clarke in Hook. 
Fl. Brit. India iv. 167 (1883); Oliver in Hook. Icon. xxiii. t. 2257 
(1893). Tretocarya pratensis Maxim. Bull. Acad. St. Petersb. xxvii. 
505 (1881); Mél. Biol. xi. 272 (1881).—Tibet and adjacent Himalayas. 

2. M. rancutica Maxim. Bull. Acad. St. Petersb. xxvi. 500 (1880); 

Mél. Biol. x. 682 (1880).—Northwestern China. Doubtfully distinct 
from M. tibetica. 

3. M. pusrutaTa (Clarke) Duthie, Kew Bull. 1912, pg. 39 (1912). 
Eritrichium pustulatum Clarke in Hook. Fl. Brit. India iv. 164 (1883). 
Si gogo 

4. M. sIKKIMENSIS (Clarke) Hemsley i in Hook. Icon. xxvi. sub t. 

2562 (1898). Anchusa Clarke in Hook. FI. Brit. India iv. 

168 (1883). Tretocarya sikkimensis Oliver in Hook. Icon. xxiii. t. 

2255 (1893).—Himalayas and adjacent Tibet. 
~+U7| 5. M. myosotidea (Franch.), comb. nov. Schistocarywm myo- 

sotideum Franch. Bull. Mens. Soc. Linn. Paris 930 (1891).—Yunnan. 
344\ 6. M. ciliaris (Bur. & Franch.), comb. nov. Schistocaryum ciliare 

ZYOL 7 

Bur. & Franch. Jour. de Bot. v. 105 (1891).—Szechwan. 
. M. ovalifolia (Bur. & Franch.), comb. nov. Schistocaryum 

ovalifolium Bur. & Franch. Jour. de Bot. v. 105 (1891).—Szechwan. 

38. Myosotis L. Sp. Pl. 131 (1753); Gen. PI. 63 
(1754). 

Scorpioides Gilib. Fl. Lithuan. i. 20 (1781). Ezxarrhena R. Br. 
Prodr. 495 (1810). Strophiostoma Turcz. Bull. Soc. Nat. Moscou 

xiii. pt. 2, 258 (1840).—A cosmopolitan genus of about. 50 species, 
having two important distributional centers, one in Europe and the 

other in New Zealand. Attempts have been made to segregate, as a 

genus Exarrhena, those New Zealand species having large flowers and 
conspicuous stamens. As Cheeseman, Man. N. Zealand Fl. 458 
(1906), has indicated, however, there appear to be no characters 
whereby this segregation can be sharply and naturally made. The 
large-flowered New Zealand species are clearly related to the European 

- ones, having quite similar nutlets, nutlet-attachment, style, corolla- 

attachment, uncinate pubescence, and frequently even the same habit, 

_ and since there are undoubted transitional forms it seems best to 

treat Exarrhena as a section of Myosotis. Myosotis sparsiflora Mikan 
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and allies have been grouped to form the genus Strophiostoma, char- 
acterized by its conspicuous exserted strophiole. Though well 
developed in Strophiostoma, the character is somewhat developed in 
many species of true Myosotis. This tendency towards a strophiolate 
condition is very suggestive of the Anchuseae, and it is a notable 
fact that the only other member of the subfamily with contorted 
corolla-lobes (i.e., T'rigonocaryum) has been placed in that tribe. 
Myosotis, however, does not have a habit at all suggestive of the 

Anchuseae, nor a tumid rim surrounding the nutlet-attachment, 
while furthermore its habit, somewhat margined nutlets, and peculiar 
solitary stigma make it much more at home in the Lritrichieae. 
Because of its practically basally attached nutlets, the genus in the 
past has been referred. to the Lithospermeae, but its habit, com- 
pressed slightly margined nutlets, solitary disciform stigmas, and 
blue corollas seem \ to indicate stronger affinities in the Eritrichieae. 

39. Microcaryum, gen. nov. 

Calyx 5-fidus, lobis angustis, fructifer immutatus. Corollae tubus 
cylindricus calyce pau'lo brevior, fauce fornicibus 5 emarginatis 
clausa, lobi 5 ovati imbricati obtusi breves patentes. Stamina 5 
tubo affixa inclusa, filamentis brevibus et antheris ovatis minimis 

obtusis. Ovarii lobi 4 in gynobasi elongata laterales, stylus inter 
lobos brevis, stigmate subcapitato, ovula lateraliter affixa. Nuculae 
4 erectae immarginatae dorso convexae rugosae et tuberculatae medie 
longitudinaliter carinatae ventre obtusae medie sulcatae sulco longi- 
tudinali basi divaricatim furcato ab ima basi fere ad medium gynobasi 
columnari affixae. Semina recta, cotyledones planae indivisae.— 
Herba annua pernana himalayana villosa. Folia alterna oblance- 
olata obtusa. Inflorescentia pseudo-umbellata, floribus in fasciculos 
plures spicate dispositis. Corolla alba minima hypocraterimorpha. 
Pedicellae elongatae erectae. (Name from utxeéc, small, and Kdguov, 
nut, in reference to the minute size of the nutlets.) 

Although it has been associated with Eritrichium, this monotype is 

not at all closely related there, appearing rather to have its closest 
affinities in Cryptantha. Microcaryum differs from Eritrichium in 
habit, inflorescence, and in the shape and attachment of its nutlets. 
It agrees with Cryptantha in all floral and fruiting structures, and has 
quite similarly shaped and attached nutlets, but differs, however, in 
its habit, falsely umbellate inflorescence, villous pubescence, and 
widely separated range. Microcaryum occurs at very high altitudes 
in the Himalayas and adjacent Tibet, whereas —— grows on 
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the deserts and warm mountain-slopes at relatively low altitudes, 
from Alaska to Mexico, and Peru to Chile 

»2¢%, Microcaryum pygmaeum (Clarke), Senda nov. Eritrichiwm pyg- 
maeum Clarke in Hook. Fl. Brit. India iv. 165 (1883). E. Riae 
Winkl. in Fedde, Repert., Beiheft: xii. 473 (1922). 

40. Amblynotus, gen. nov. 

Calyx 5-fidus, lobis angustis elongatis, fructifer paullo accrescens. 

Corollae hypocraterimorphae tubus brevis calyce brevior, fauce 

fornicibus 5 obtusis clausa; lobi 5 imbricati obtusi patentes. Stamina 
5, tubo affixa inclusa, filamentis brevibus; antherae oblongae obtusae. 
Ovarii lobi 4 in gynobasi pyramidali erecti; stylus inter lobos brevis; 
stigmate subcapitato disciformi; ovula erecta. Nuculae 4 erectae 
emarginatae, dorso convexae obscure rugulosae nitidae glaberrimae, 
ventre basin versus cum areola triangulari obliqua instructae supra 
areolam secus angulum interiorem sulcatulae. Semina recta; coty- 

ledones planae indivisae.—Herba perennis asiatica caespitosa serico- 
villosa strigosa. Folia alterna obtusa oblanceolata. Racemi sim- 
plices bracteati. Corolla coerulea —Fritrichium § Amblynotus A. 
DC. Prodr. x. 128 (1846). , 

Amblynotus has been confused with Eritrichium which it somewhat 
suggests in habit and pubescence, but rom which it differs in the 

attachment and form of its nutlets, lly attached 
by an areola which is prolonged above into a usually closed groove, 

and are polished and rounded and quite lack any suggestion of the 

dorsal Marginal crests characteristic of Eritrichium. The proposed 
genus is probably related to Cryptantha, though not very closely so, 
differing in habit and pubescence, as well as in the color and texture 
of the corolla. -Amblynotus seems to be a very distinct genus well 
worthy of recognition. It surely can not be left in Eritrichium if the -, 
latter is to be naturally defined. 
Amblynotus obovatus (A. DC.), comb. nov. Eritrichium obovatum 

A. DC. Prodr. x. 128 (1846); Ledeb. Fl. Ross. iii. 152 (1847-9); 
Herder, Act. Hort. Petrop. i. 540 (1872). Myosotis obovata Ledeb. 
Fl. Altaica i. 190 (1829). 

41. Megastoma Coss. & Dur. in Bonn. & Barr. Cat. Pl. 
Tunis 301 (1896). 

A single species, M. pusillum Coss. & Dur., occurring in Algeria 
and Tunis. Although referred to Eritrichium hy Bentham & Hooker, 
Gen. PI. ii. 851 sie), it is not at all closely related to that genus _ 
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though it does approach Cryptantha which Bentham & Hooker also 
reduced to Eritrichium. Megastoma differs from Cryptantha in 
its nude, unappendaged corolla-throat, very irregular calyx, and 
opposite branching; and of course has a widely separated range. 
A beautiful illustration of the plant has been given by Bonnet & 
Barratte, Ill. Phaner. Tunis t. 11, fig. 4-11 (1895). 

42. Rochelia Reichb. Flora vii. 243 (1824); Icon. Crit. 
ii. 18, t. 123 (1824). 

Maccoya F, Muell. Fragm. Austr. i. 127 (1859).—An anomalous 
genus of 10 to 15 species, centering in southwestern Asia and ranging 
from central Asia to the Mediterranean Basin. One species occurs 
in Australia. Although properly placed in the tribe Eritrichieae by 
Bentham & Hooker, Gen. PI. ii. 836 (1876), Giirke, E. & P. Pflanzenf. 

iv. Abt. 3, 131 (1895), associated it with the American genus Har- 
pagonella to form the tribe Harpagonelleae. A study of the nutlets 
and their attachment in Harpagonella and Rochelia should convince 
anyone that Giirke’s tribe is clearly an artificial association of two 
only distantly related, anomalous, biovulate annuals. Rochelia fits 
clearly and naturally into the Fritrichieae, probably nearest Lappula, 
but Harpagonella, as pointed out on another page, is a Cynoglossea. 
The correct combination for the Australian species of Rochelia 
appears to never have been made. 

Rochelia plurisepalea (F. Muell.), comb. nov. Maccoya pluri- 
sepalea F, Muell. Frag. Austr. i. 127 (1859). R. Maccoya F. Muell. 
in Benth. Fl. Austr. iv. 408 (1869). 

43. Oreogenia, gen. nov. 

Calyx 5-fidus, lobis angustis, fructifer immutatus. Corollae tubus 
. eylindricus intus infra medium transverse plicatus, calyci subaequalis; 

fauce fornicibus 5 obtusis clausa; lobi 5 orbiculares imbricati obtusi 

breves patentes. Stamina 5 tubo affixa inclusa, filamentis brevibus; 
antherae ovatae minimae obtusae. Ovarii lobi 4, in gynobasi 
elongata erecti; stylus inter lobos brevis, stigmate truncato plano vel 
concavo; ovula lateraliter affixa. Nuculae 4 lanceolatae immar- 

ginatae erectae, in facie interiori longitudinaliter carinatae carina ab 
ima basi fere ad apicem gynobasi columnari firmiter affixae, dorso 
rugosae strigoso-hispidulosae convexae medie carinatae. Semina 
recta; cotyledones planae indivisae.—Herba annua pumila villosa 
himalayana. Folia alterna obtusa oblanceolata. Racemi bracteati. 
Corolla coerulea—(Name from $p0¢, mountain, and yeved, birth.) 
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An Himalayan monotype which has been mistakenly referred to 

Eritrichium, a genus which is obviously not a close relative and which 

differs much in its perennial habit and margined broadly attached 

nutlets. The nutlets of Oreogenia are attached along the length of 

the keeled inner face. 
2/0 Oreogenia Munroi (Clarke), comb. nov. LEritrichium Munroi 

Clarke in Hook. Fl. Brit. India iv. 165 (1883). E. densiflorum 

Duthie, Kew Bull. 1912, pg. 39 (1912). 

44. Chionocharis, gen. nov. 

Calyx 5-partitus, lobis lineari-spathulatis, fructifer immutatus. 

Corollae tubus calyci subaequalis, fauce fornicibus 5 cbtusis clausa; 

lobi 5 imbricati obtusi patentes. Stamina 5 tubo affixa inclusa, 

filamentis brevibus; antherae ovatae obtusae. Ovarii lobi 4 in gyno- 

basi pyramidali erecti; stylus inter lobos brevis, stigmate disciformi 
mucronato; ovula erecta. Nuculae 4 vel abortu pauciores erectae 

immarginatae strigoso-pubescentes dorso convexae laeves ventraliter 
obtusae cum areola parva triangulari supra basin ornatae. Semina 

recta, cotyledones planae indivisae.—Herba perennis himalayana 
pulvinata. Folia alterna numerosissima confertissime imbricata 
obtusa lata. (Name from yt0y, snow, and ydetc, beauty.) 

A remarkably distinct monotype of the Himalayas. The species 
has passed as a Myosotis, and indeed it does suggest in gross habit 
such New Zealand species as M. uniflora Hook. and M. pulvinaris 
Hook., but it is readily distinguished by its spathulate caly x-lobes, 

imbricate corolla-lobes, and laterally (suprabasally) affixed lanceolate 
very pubescent nutlets. ; 

ionocharis Hookeri (Clarke), comb. nov. Myosotis Hookert 
Clarke in Hook. Fl. Brit. India iv. 174 (1883). 

45. Asperugo L. Sp. Pl. 138 (1753); Gen. Pl. 67 

; (1754). 

A European monotype now widely disseminated as a weed 

plicate accrescent calyces of this plant are highly characteristic, and 
its nutlets also distinctive. The latter are strongly flattened with 
the small circular areola placed above the middle and clearly to one 
side of the medial line. The gynobase is strongly compressed. 

46. Mertensia Roth, Cat. Bot. i. 34 (1797). 

_Pneumaria Hill, Veg. Syst. vii. 40 (1764). Casselia Dumort- 
Comment. Bot. 21 (1822). Steenhammerea Reichb. Fl. Germ. Excur. 
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1, 3387 (1831). Platynema Schrad. Ind. Sem. Hort. Goetting. (1835); 
Linnaea Litt. (1837) 89. “Wéinkleria Reichb. Nom. 236 (1841).” 
Hippoglossum Hartm. ex Lilja. Linnaea xvii. 111 (1843). Oreocharis 
Lindl. Veg. Syst. ed. 2, 656-(1847). Cerinthodes [Ludw.] Kuntze, 
Rev. Gen. ii. 436 (1891).—With 50 to 60 species in the temperate 
portions of Eurasia and North America, most of them in western 
United States. The genus exhibits a number of diverse trends, 
which in a few instances have been given generic recognition, e. g. 
Pneumaria for M. maritima and allies, and Oreocharis for the racemose 

Himalayan species related to M. echioides. The recognition of 
Pneumaria would set the generic values too low, and logically compel 

the recognition of monotypic genera for such species as M. virginica 
(L.) DC., M. rivularia DC., M. bella Piper, etc. This seems quite 

inadvisable since Mertensia in the broad sense is a natural and readily 
recognized entity. On account of its usually basifixed nutlets 
Mertensia has been placed in the Lithospermeae. Its relations, how- 
ever, appear to be rather in the Anchuseae or the Eritrichieae. Mer- 

tensta has much in common with Pulmonaria, in fact the most im- 

portant difference seems to be the absence on its nutlets of a plug- 
shaped strophiole surrounded by a tumid rim. On account of this 
difference, and because the nutlets are frequently attached obliquely 
or suprabasally by a flat areola, as well as from its abundance in 
western North America,—a region without any indubitable native 
anchusoid borages, I have thought it best to place the genus in the 
Eritrichieae. The style of Mertensia is almost always single. . 

47. Anoplocaryum Ledeb. Fl. Ross. iii. 154 (1847). 

A monotype known only from Transbaikalia. The genus has re- 
ceived practically no recognition since its publication, being con- 
sidered at most only a section of Eritrichium or Echinospermum. It 
is certainly distinct, however, from Eritrichium and Echinospermum 
since it has a very different habit, glabrate herbage, firm reflexed 
calyces, and unmargined and very differently attached nutlets. 

Anoplocaryum compressum (Turez.) Ledeb. appears to be a close ally 
of Mertensia, from which it differs in the corolla-shape and nutlet- 

_ attachment. 

48. Plagiobothrys Fisch. & Mey. Ind. Sem. Hort. Petrop. 
ii. 46 (1835) 

Allocarya Greene, Pittonia i. 12 (1887); Johnston, Contr. Gray 
Herb. n. s. Ixviii. 64 (1923). Havilandia Stapf, Trans. Linn. Soc. 
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ser. 2, Bot. iv. 209 (1894).—A very large American genus with a few . 

representatives in the Old World. Of the section Allocarya there are 

two species within our limits, one in Australia and another in Kam- 

chatka, the former probably derived from South America and the 

latter evidently from North America. A careful study of Havilandia 

has convinced me that its species, which occur at high altitudes in 

the East Indian Islands, should be placed under Plagiobothrys. If 

these species had opposite lower leaves they would be referable to the 

section Allocarya, since they have sheathing leaf-bases like many 

members of that section, and nutlets which in shape and attachment 

are indistinguishable from it. The nutlets are smooth, but so are 

those of P. lithocaryus and several other species. The resemblance 

in gross habit between Havilandia borneensis Stapf and P. linifolius 

is kable, cf. HBK. Nov. Gen. et Sp. iii. t. 200 (1818) (as Anchusa 

oppositifolia), and Stapf, l. c., t. 16a (1894). The Havilandias have 

been referred to Lithospermum, but they are obviously of the Eri- 

trichieae and of the above mentioned relationship. 

§ ALLocarya (Greene) Johnston.—Leaves opposite, at least toward 

root, usually somewhat sheathing; flowers axillary or in spicate 

racemes; nutlets usually with a suprabasal non-carunculate areola. 

1. PLacioporurys ausrranasicus (A. DC.) Johnston, Contr. 
Gray Herb. n. s. xviii. 66 (1923). Eritrichium australasicum A. DC. 

Prodr. x. 134 (1846); Benth. Fl. Austral. iv. 406 (1869). Allocarya 

australasica Greene, Erythea iii. 57 (1895). Heliotropium elachan- 

thum F. Muell. Linnaea xxv. 424 (1852).—Southern Australia. 
2. P. asiaticus (Kom.), comb. nov. Allocarya asiatica Kom. in 

Fedde, Repert. xiii. 236 (1914). Eritrichiwm plebeyum var. tenue 
Herder, Act. Hort. Petrop. i. 542 (1872)—Kamchatka. 

§ Havitanpia (Stapf) Johnston.—Leaves alternate, broadly at- 

tached and somewhat sheathing; flowers axillary; nutlets with supra- 
basal, small, non-carunculate areola. 

3. P. borneensis (Stapf), comb. nov. Havilandia borneensis Stapf, 

Trans. Linn. Soe ser. 2, Bot. iv. 209, t. 16a (1894). Lithospermum 
borneense Boerl. Handl. Fl. Nederl. Ind. ii pt. 2, and 488 (1899); 
Merrill, Enum. Born. Pl. 511 (1921).—British North Borneo. 

4. P. minutus (Wernh.), comb. nov. Lithospermum minutum 

Wernh. Trans. Linn. Soc. ser. 2, Bot. ix. 118 (1916).—Dutch New 
Guinea. 

5. P. (?) Zollingeri (A. DC.), comb. nov. Lithospermum Zollingert 

A. DC. Prodr. x. 587 (1846); Miquel, Fl. Ind. Batav. ii. 930 (1857); 

Boerl. Handl. Fl. Nederl. Ind. ii. pt. 2, 485 and 488 (1899); Koorder, 
Exkur. Fl. Java iii. 131 (1912)—Java. This is evidently not 4 

rae <: 
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Lithospermum, and though the habit 0? growth and elongate corolla- 
tube are different from those of indubitable Havilandias, it seems 
best referred to Havilandia until good fruiting material becomes 
available. 

CYNOGLOSSEAE. 

Nutlets di rely even inverted (H wrhaponall 
and Bothrionpermun) or suberect, : itvatele or slightly bent, appendaged 
or verrucose or smooth, usually margined; areola lateral to apical, 
near the radicle, on without strophiole; gynobase columnar 
or pyramidal or flat; style entire; stigma 1, capitate; corolla blue or 
white.—The most highly evolved tribe in the subfamily if not in the 
family. Its outstanding features are adradicular nutlet-attachment 
and commonly appendaged or margined nutlets. Although cos- 
mopolitan in distribution it centers in southwestern Asia and the 
eastern Mediterranean Basin. Harpagonella, the most evolved 
member of the tribe, comes from western North America. There 
are only three endemic American genera of this tribe; they are Mimo- 
phytum, Pectocarya, and Harpagonella. 

Kry To GENERA OF CYNOGLOSSBAE. 

moe of anthers subulate and contorted. 
rolla-throat unappendaged...................seeeece 49. Trichodesma 

Co Folie thant t with ten eeaiae triangular appendages..... . 50. Lacaitaea. 
Apex of anthers obtuse or apiculate, not subulate and contorted. 

Anthers strongly ey the upper one several times 

Anthers horiomorphous, all of equal size. 
Gynobase inflated, globose; nutlets with entire inner face 

biz hiss sa only partially affixed to gynobase, de- 
ci y several maturing. 

Nutlets with straight or uncinate unicellular eer page 
tuberculate nor with multicellular glochi ap- 
pendages, rarely smooth and glabrous ney Gan 
slvaxe with stamens included.................- 53. Omphalodes. 

Nutlets with some sraieicaticlas ercchidiate appendages 
cer oe ntly tuberculate, —— smooth and glabrous 

ut with stamens alwa: 
Nutlets covered Wi th gloc hidiate appendages, margin 

less ith a weakly developed margin that 
iad via’ glochidiate or is pbemianidi formed by ‘he 
basal fusion of the lateral appendages... ..... . 54. Cynoglossum. 

Nutlets with very few glochidiate geietdiee s or surface 
tuberculate or even smooth, with a well Fhe velbipa d 
nies wide cartilaginous margin (this tumid in 
Bothriospermum : 

Stamens exserted; fruit smooth and glabrous or 
nearly so. 
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Corolla cylindrical with erect lobes; attachment- 
teh os nutlets free above and decurrent on the 

Rice, . oe vie Se pence ee aks 55. Rendera. 

ia of detlota sessile, not py tiees rent ac sOliy 56. Tysonia, 

glochi 
Nutlets wath, a small apical or subapical attach- 

Nutlets tuberculate, with a double margin. 
utlets inverted, parallel, with backs proxi- 

ow, tumid and incon- 
MOA SS ve ae ee aes 7. Bothriospermum. 

Nutlets _iversent with backs upturne 
nspicuous, well developed. 58. Thyrocarpus. 

Nutlets piohidiate with a single margin... .59. Actinocarya. 
Nutlets with ~ elongate lateral attachment, 

commo urrent on style, rarely tubercu- 
late, margin age igss Sg i ea DEE AG Ky Deeg 60. Paracaryum. 

49. Trichodesma R. Br. Prodr. 496 (1810). _ 

Pollichia Meaic. Bot. Beobacht. 247 (1783). Bont inculal 

Moench, Meth. 515 (1794). Friedrichsthalia Fenzl in Endl. No 
Stirp. Dec. 53 (1839). Leiocarya Hochst. Flora xxvii. 30 (1844). 
Streblanthera Steud. in Hochst. Flora xxvii. 29 (1844). Spiroconus 

Stev. Bull. Soc. Nat. Moscou xxiv. Be 1, 576 (1851). Boraginella 

[Siegesb.] Kuntze, Rev. Gen. ii. 435 (1891).—About 40 species in 
the warmer parts of Asia, Africa, and ei The genus has been 
pas monographed by Brand, Pflanzenr. iv. Fam. 252, 19-44 
1921). 

50. Lacaitaea Brand in Fedde, Repert. xiii. 81 (1914). 

A single species, L. calycosa (Coll. & Hemsley) Brand, in the eastern 
Himalayas. I know the genus only from the literature. The latest 
discussion of it is that given by Brand, Pflanzenr. iv. Fam. 252, 44 
(1921). 

51. Caccinia Savi, Cose Bot. 1, t. 1 (1832). 

Anisanthera Raf. FI. Tell. iii. 80 (1836). Heliocarya Bunge, Helioc. 
4 (1871).—About 7 species in western Asia. Heliocarya has been 

maintained as a monotypic genus, but its relations with Caccinia are 

patent and its distinguishing characters are merely the culmination 

of trends well developed in that genus. These facts seem to justify 
the ur sidong combination. 

Tho a (Bunge), comb. nov. Heliocarya monandra 

~ | Helioe 4 (1871); Brand, Pflanzenr. iv. Fam. 252, 94 (1921). 

ee eee 
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52. Suchtelenia Karelin in Meissn. Gen. i. 279; ii. 188 (1840); 
Bull. Soc. Nat. Mose. 16, t. 2 (1841). 

A monotype of the southern Caspian Sea basin. An anomalous 
plant with a narrowly ovoid, inflated gynobase. The nutlets, several 
of which are usually aborted, are borne with their inner face entirely 
adnate to the hollow gynobase. The best description of the genus 
is that given by Popow in the Flora Caucasica Critica, iv. pt. 2, 101 
(1913). The description and analytic figures given by Brand, Pflan- 
zenr, iv. Fam. 252, 161, fig. 22 (1921), are misleading. 

53. Omphalodes [Tournef.] Moench, Meth. 419 (1794). 
Picotia R. & S. Syst. iv. x (1819). Omphalium Roth, Enum. Pl. 

Germ. i. 590 (1827).—About 24 species in Eurasia and Mexico. 
Omphalodes scorpioides has a strongly recurved radicle, opposite 
lower leaves, and may be worthy of generic recognition, though no 
special generic name has ever been associated with it. 

54. Cynoglossum [Tournef.] L. Sp. Pi. 134 (1753); Gen. Pl. 
65 (1754). 

Solenanthus Ledeb. Icon. Fl. Ross. i. 8, t. 26 (1829). Lindelofia 
Lehm. Hamb. Gart. u. Blumenzeitung vi. 351 (1850). Anchusopsis 
Bisch. Del. Sem. Hort. Heidelberg. 8 (1852). Trachelanthus Kunze, 
Bot. Zeitung viii. 665 (1850). Kuschakewiczia Regel & Smirnow, 
Act. Hort. Petrop. v. pt. 2, 625 (1878). Adelocaryum Brand in F edde, 
Repert, xiii. 547 (1915).—A cosmopolitan genus of 80 to 90 species, 
with the center of distribution in southern Europe and Asia. The 
species with exserted stamens have been segregated to form the genus 
Solenanthus, but this staminal difference is developed in various 
degrees and is not correlated with any character of corolla, fruit, or 
habit, these latter characters, in fact, being the exact duplicates of 
those found in Cynoglossum. In Lindelofia the stamens are barel y 
extruded, thereby showing unmistakable transition between the’ 
staminal developments cl teristic of anthus and Cynoglossum. 
Brand separates Lindelofia, and the obviously related Adelocaryum, 
from Solenanthus and Cynoglossum by attributing to the two former, 
nutlets which touch one another while in the bud, and to the two 
latter, nutlets which are separated from the beginning. These char- 
acters are not only very difficult to use, but in most instances are 
inconclusive, and I am convinced that the supposed differences are 
not of particular phylogenetic importance. No attempt is made here 
to put on record the numerous combinations rendered necessary by 
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this amplification of the generic limits of Cynoglossum, but the follow- 
ing species, incorrectly referred to Paracaryum, may be transferred. 

Cynoglossum Thomsoni (Clarke), comb. nov. Paracaryum Thom- 
soni Clarke in Hook. FI. Brit. India iv. 161 (1883). 

55. Rindera Pallas, Reise i. 486 (1771). 

Mattia Schult. Obs. Bot. 30 (1809). Cyphomattia Boiss. FI. Orient. 
iv. 272 (1875). Bilegnum Brand in Fedde, Repert. xiii. 549 (1915).— 
About 15 species, most of them in western Asia and adjacent Europe. 

56. Tysonia Bolus in Hook. Icon. xx. t. 1942 (1890). 

A South African monotype which is unrepresented in the Gray 
Herbarium. The plant originally figured by Bolus has peculiar sub- 
disciform, unarmed, and winged nutlets, characters which, sub- 
stantiated by the odd corolla-developments, seems to furnish ample 
justification for the recognition of the genus. The plant described 
and figured by Brand, Pflanzenr. iv. Fam. 252, 88, fig. 11 (1921) is 
obviously quite different in fruiting structures, having the depressed, 
broadly ovoid, densely glochidiate, wingless nutlets of a Cynoglossum. 

57, Bothriospermum Bunge, Enum. PI. China Bor. 47 (1835). 
See Roy. Soc. Cat. 

A well-marked genus of 3 to 4 species, all of them occurring in China 
and one of them ranging from northern India to Manchuria and on 
the Japanese, Philippine, Mascarene, and Hawaiian islands. Though 

this genus has been placed in the Eritrichieae it seems clear that its 
proper position is in the Cynoglosseae next to Thyrocarpus. Bothri- 

ospermum and this relative are remarkably similar in general habit 
and in floral structures, in fact appear to differ only in the direction 
of their nutlets and in the degree to which the dorsal margining is 

developed on the latter. The two genera agree in having the attach- 
- ment-surface of their verrucose nutlets proximate to the radicle end 
of the seed, or in other words have nutlets morphologically apical in 
attachment. In Thyrocarpus the nutlets are divergent, but in 
Bothriospermum they are inverted, parallel and with their backs to- 
gether. In Bothriospermum the peculiar scar above the nutlet-at- 
tachment, which has been frequently mistaken for the real attach- 

ment-scar, is, hence, morphologically the equivalent of the dorsal 
cupulate structure on the nutlets of Thyrocarpus. The tumid margin 
of the scar on the back of the nutlets of Bothriospermum is the homo- 
logue of the outer lobed dorsal margin on the nutlets of Thyrocarpus, 
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_ and the cartilaginous veil within the tumid rim is the homologue of 
the inner one of the double margin of Thyrocarpus. The cartilaginous 
veil, well developed in Bothriospermum, is also present, but early 
evanescent, in numerous species of Omphalodes and Paracaryum. 

58. Thyrocarpus Hance, Ann. Sci. Nat. ser. 4, xviii. 
225 (1862). 

A chinese genus of 3 species. 

59. Actinocarya Benth. in Benth. & Hook. Gen. PI. ii. 
46 (1876). 

An interesting monotype from Tibet. According to Brand, 
Pflanzenr. iv. Fam. 252, 15 (1921), this genus is to be excluded from 
the Cynoglosseae and associated with Myosotis, since its nutlets are 
said to be basifixed. My dissections of the type collection agree with 
the details in the plate given by Oliver, Hook. Icon. xxiii. t. 2257 
(1893), and clearly point to a relationship in the Cynoglosseae. Not 
only do the nutlets bear glochidiate appendages and a coroniform 
dorsal crest suggestive of the Cynoglosseac, but the radicle end of the 
seed is next to the attachment-surface of the nutlet and, hence, the 
latter is unquestionably apical in attachment. 

60. Paracaryum (A. DC.) Boiss. Diag. Pl. Orient. ser. 1, 
xi. 128 (1849). 

Mattiastrum Brand in Fedde, Repert. xiv. 150 (1915).—With 40 
to 45 species in the area between the eastern Mediterranean Basin 
and India. There seems to be no marked difference between Para- 
caryum and Mattiastrum. 

2. NOTES ON MISCELLANEOUS AMERICAN BORAGINACEAE. 

Cryptantha latifolia, sp. nov., annua laxe ramosa 7-30 cm. alta; 
ramis breviter graciliterque hispido-strigosis et sparse setosis ; foliis 
subdistantibus firmis oblongo-linearibus vel oblongis obtusis integer- 
rimis 1-3.5 em. longis 2.5-8(-10) mm. latis sessilibus concoloribus 
pustulato-setosis; spicis solitariis vel geminatis pauci- vel multi- 
bracteatis 3-12 em. longis unilateralibus; floribus juventate congestis 
biseriatis maturitate remotis; calycibus maturitate ovoideis subses- 
silibus ascendentibus 2-4 mm. longis, lobis linearibus vel lineari- 
oblongis obtusis breviter hirsutis; corolla conspicua calycem multo 
superanti 2.5-5 mm. lata, lobis late obovatis 1.2-1.8 mm. longis albis; 
nuculis 4 triangulari-ovatis compressis fuscescentibus homomorphis 
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1.5-1.7 mm. longis apice acutis basi rotundo-truncatis dorso muricatis _ 
ventre verrucosis apice acutis, sulcis clausis vel infra medium anguste 
apertis basin versus divaricate furcatis; gynobasi quadrangulari- 
columnari ca. 1 mm. alta; stylo ca. 1 mm. longo nuculam ca. 0.5 mm 
superanti.—Perru: loose stony upper slopes of sea-side hills, Chorrillos 
near Lima, about 150 m. alt., Sept. 15, 1923, Macbride 5861 (TYPE, 
Field Mus. no. 536,865; isotype, Gray Herb.).—Differing from C. 
limensis (A. DC.) Johnston in its broad rotate corollas that much 
surpass the calyces, broad leaves, larger calyces, and acute ovate 

muricate nutlets that are about half the length of the calyx. From 
the briefly described C. granulosa (R. & P.) Johnston it differs in its 
broad leaves, loosely branched hatit and muricate nutlets. 

Cryptantha Macbridei, sp. nov., annua basaliter ramosa 5-15 cm. 
alta; ramis paucis ascendentibus adpresse hispidis; foliis oblanceolatis 
firmis integerrimis sessilibus saepe acutis 1-2 cm. longis 2-3 mm. 
latis saepe pustulato-setosis, superioribus reductis, inferioribus op- 
positis majoribus; spicis solitariis vel geminatis 3-12 cm. longis 
unilateralibus; floribus obscure biseriatis omnibus angusto-bracteatis . 
maturitate 2-5 mm. separatis; calycibus fructiferis oblongis sub- 
sessilibus ascendentibus vel divaricatis 4-5.5 mm. longis basi conicis; 
lobis calycis oblanceolatis vel linearibus saepe acutis in costa infra 
medium cum setis flavescentibus horridis in marginibus adpresse 

hispidis, supra medium herbaceis paullo hispidis saepe recurvatis 

vel ascendentibus; corolla tubulosa calyce vix longiori ca. 2 mm. longa, 
lobis orbicularibus erectis ca. 0.5 mm. longis; nuculis 4 ovato-lance- 
olatis ca. 1.5 mm. longis fuscescentibus subnitidis verrucosis hetero- 
morphis margine obtusis apice anguste acutis basi rotundatis ventre 
3/5 longitudinis ad gynobasem quadrangulari-columnarem 1—1.2 mm. 
longam adfixis, sulcis clausis vel anguste apertis basi in areolam del- 
toideam semper dilatatis; nucula axillari persistenti dorso basin versus 

laeve quam nuculae consimiles sublongiori—PERUu: loose stony uppet 
slopes of seaside hills, Chorrillos near Lima, about [50 m. alt., Sept. 
15, 1923, Macbride 5869 (Tryp, Field Mus. no. 536,873; ISOTYPE, 
Gray Herb.).—Collected with and somewhat resembling C. latifolia, 
but differing in its small tubular corollas, coarsely hirsute calyx- 
lobes with spreading herbaceous tips, and narrower verrucose hetero- 
morphous nutlets. From the description of C. limensis, of which it 

appears to be a very close relative, it differs in its much larger (4-5 
not 3 mm. long) calyces, spreading calyx-lobes, and verrucose nutlets. 

Cryptantha peruv , Sp. NOvV., annua grisea subsimplex vel laxe 
ramosa 10-20 em. alta adpresse Yilipio- hispida | inconspicue pustulata; 
ramis gracilibus ascendentibus; foliis lanceolato-linearibus vel lineari- 
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bus ascendentibus integerrimis sessilibus acutis 1-3 em. longis 1-2.5 
mm. latis adpresse villoso-hispidis costa et marginibus hispido-ciliatis 
supra viridioribus, superioribus paullo reductis; spicis saepe evidenter 
geminatis rare ternatis vel solitariis ebracteatis 1-5 em. longis uni- 
lateralibus; floribus uniseriatis maturitate 2-5 mm. —— calyci- 
bus fructiferis ovoideis sessilibus ascendentibus 2-4 mm. longis, 
lobis erectis linearibus vel lanceolato-linearibus in satée cum setis 
flavescentibus crassis pungentibus ornatis et in marginibus hispido- 
villosis; corolla tubulosa quam calyx sublongiori ca. 2 mm. longa, 
lobis orbicularibus ca. 0.3 mm. longis; nuculis 4 (rare 1-2 abortis) 

ca. 1.5 mm. longis lanceolato-ovatis compressis acutis pallidis rugoso- 
verrucosis dense minuteque granulatis quam lobi calycis 3/5 breviori- 
bus homomorphis margine acutis basi truncatis ventre 3 longitudinis 
ad gynobasem quadrangulari-columnarem ca. 1 mm. longam affixa, 
sulcis apertis vel clausis; stylo ca. 0.6 mm. longo nuculas subsuperanti. 
—Prrv: in loose rocks on dry slopes above Rio Blanco, about 3600 
m. alt., May 8-19, 1922, Macbride & Featherstone 674 (Typx, Field 
Mus. no. 517,202; tsorypr, Gray Herb.); ravines and hillsides on 
southern slopes of El Chachani, north of Arequipa, alt. 3355 m. 

March 1920, Mr. & Mrs. F. E. Hinkley 77 (G).—A very distinct 
species with an erect habit of growth, short ebracteate spikes, and 
pale tuberculate rugose nutlets. The five species of Cryptantha 
which are at present known from Peru may be distinguished by aid 
of the following 

Key To THE PERUVIAN SpEcIES OF CRYPTANTHA. 

Corolla at anthesis twice length of calyx, limb broad. 
ne oblong-linear or oblong; nutlets muricate or verrucose.. .C. na ecg 

é near ms eraninee Se ere C. gr ulosa. 
oe iahalak, always shorter than or barely exceeding calyx. 

Spikes naked, usually geminate; bs tat pale leaves linear or 
lance-linear, very obscurely p Re ee, Se SUERTE Of peruviana. 

Spikes bracteate, usually solitary ; net se leaves oblong 
r oblanceola , conspicuously tulat 

Calyx 4-5 mm. long, han spreading or eat above 
mice, wiatiitin Verrinnee. oe ons ol oa oo Saks C. Maebridet. 

Calyx 3 mm. long, lobes scout: nutlets granulate............ C. limensis 

Y Amsinckia hispida (R. & P.), comb. nov. Lithospermum hispidum 
R. & P. Fl. Peruv. ii. 5 (1799).—Ruiz & Pavon’s specific name is the 
oldest in the genus, and hence should replace A. angustifolia Lehm., 
ef. Contr. Gray Herb. n. s. Ixx. 44 (1924). The type of A. hispida 
was collected in the arid belt to the north of Lima, Peru. 

Harpagone. Palmeri, var. arizonica, n. var., cornibus calycis 

quam ea formae typicae gracilioribus longioribus ca. 4 mm. longi- 
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tudine; nuculis paullo grandioribus.—ARIzona: plains, Lowell, May 3, 
1884, W. F. Parish 162 (tyeE, Gray Herb.); near Tucson, April 1881, 
Pringle 363; Tucson, Lemmon; Tucson, 1877, Greene 1110.—The 

plant of Arizona currently referred to H. Palmeri Gray differs from 
that of California and Lower California in having more elongate 
cornute processes on the fruiting calyx and noticeably larger nutlets. 
The type of H. Palmeri, collected on Guadelupe Island by Palmer in 
1875, is quite indistinguishable from the plant of coastal Southern 
California and adjacent Lower California. 

Harpagonella was placed in a special tribe by Giirke, E. & P. Nat. 
Pflanzenf. iv. Abt. 3a, 130 (1895), and was so treated in a paper of 
my own, Contr. Gray Herb. n. s. Ixx. 5 (1924). A recent detailed 
study of Harpagonella, however, has convinced me that it has been 
treated with too much dignity, and that it clearly falls into the 
Cynoglosseae next to Pectocarya as first indicated by Gray, Proc. Am. 
Acad. xi. 88 (1876). 

Harpagonella has only two ovules. The nutlets which develop 
from these are somewhat different in shape, attachment, and pu- 

bescence. The axial nutlet (that next the distinct calyx-lobes) is 
pubescent on all faces, and is slightly shorter and more loosely affixed 
to the gynobase than is the abaxial nutlet. The abaxial nutlet is 

enclosed by the peculiarly modified abaxial calyx-lobes, and is 
pukescent only on the face proximate to the axial nutlet. In both 

nutlets the radicle-end of the seed is next the attachment-end of the 
nutlet, and hence, morphologically at least, the nutlets are apically 
attached. It is quite evident, therefore, that the nutlets must stand 
inverted with their backs juxtaposed. A close examination reveals a 
margin surrounding the pubescent inwardly facing side of the abaxial 
nutlet which further suggests that this is, indeed, morphologically 
the back of the nutlet. The style, gynobase, and corolla, the indur- 
ated recurved pedicels, and all the vegetative characters of Har- 
pagonella are those of Pectocarya, a genus which also has very elongate 
nutlets apically attached, and hence there seems to be every reason 
for returning to the treatment of Gray, |. c., and Bentham & Hooker, 
Gen. Pl. ii. 846 (1876), placing the genus next to Pectocarya and con- 
sidering it no more than a highly specialized and anomalous member 
of the Cynoglosseae. 

PECTOCARYA LATERIFLORA (Lam.) DC. Prodr. x. 120 (1846). 
P gracilis, var. boliviana Johnston, Contr. Gray Herb. n. s_ Ixx. 37 
(1924).—The study of the material of Pectocarya, recently collected 

by Mr. J. F. Macbride in Peru, has convinced me that P. gracilis, 
var. boliviana is synonymous with P. lateriflora, since the habit- 
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. difference, by which P gracilis and P. lateriflora were distinguished, 
has proved illusory. The three species constituting the § Eupecto- 
carya appear to be remarkably similar in habit, differing only in the 
shape and arming of the nutlets. Pectocarya lateriflora is character- 
ized by its obovate, rather than parallel-sided oblong-linear nutlets, 
and appears to represent its section in Peru and Bolivia. Weber- 
bauer, Engler & Drude, Veg. Erde xii. 136, fig. 5 (1911), has given a 
suggestive, but not accurately detailed illustration of P. lateriflora. 

CYNOGLOSSUM LIMENSE Willd. Sp. Pl. i. 762 (1798).—This species 
is based entirely upon a plate and description given by Feuillée, 
Jour. Obs. Phys. ii. 765, t. 49 (1714), who found the plant in the 
“vallée d’Ylo.” As clearly shown by Feuillée’s maps and discussion, 
the locality known to him as “ Ylo” is the same as the port near the 
southern boundary of Peru now known under that name. The type 
of C. limense, hence, was not collected near Lima as Willdenow’s 
inappropriate specific name, and Brand’s statement, Pflanzenr. iv. 
Fam. 252, 142 (1921), would suggest. As the plant has not been 
reported from within 500 miles of Ylo it is possible that its reputed 
occurrence there is the result of some confusion of data. 

CynocLossum Trianarum Wedd. Chlor. And. ii. 90 (1859).—A 
fine plate of this was published by Oliver, Hook. Icon. xxv. t. 2458 
(1896). Brand, Pflanzenr. iv. Fam. 252, 136 (1921), apparently 
intended to cite this illustration, but part of his citation has been 
omitted and the remainder, the plate-number, was added to the 
citation to Weddell’s Chloris Andina. 

Corpia GERASCANTHUS L. Syst. ed. 10, 936 (1759); not of Griseb. 
Fl. Brit. W. Ind. 478 (1861), nor Chodat, Bull. Soc. Bot. Genéve ser. 2, 
xli. 209 (1920). Gerascanthus P. Browne, Hist. Jamaica 170, t=: 20. 
fig. 3 (1756). C. gerascanthoides HBK. Nov. Gen. et Sp. iii. 69 (1818). 
—In 1910 Urban, Symb. Antil. iv. 516, indicated that, as then used, 
the binomial, Cordia gerascanthus L., was incorrectly applied to the 
widely distributed tree with canescent, densely stellate calyces, and 
that the name is properly applicable to the relatively localized species 
of the West Indies and southern Mexico which has glabrous or spar- 
ingly hirsute calyces and larger flowers, and which was described 
and current as C. gerascanthoides HBK. Ten years later, in his 

per on Cordia § Gerascanthus, Chodat, 1. c., declared Urban’s 
interpretation of C. gerascanthus L. to be incorrect and used the 
name in the traditional sense, applying it to the widely distributed 
plant with stellate calyces. Further examination of this matter has 
recently been made to determine the correct specific name for use by 
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Dr. W. M. Wheeler in his publications on myrmecophytes. For the 
convenience of others the results of this study are here put on record. 

Cordia gerascanthus L. is based upon the Jamaican plant which 
Patrick Browne, |. c., described and figured under the name “ Gera- 
scanthus.”’ Browne’s illustration, showing only the floral structures, 
portrays a corolla of large size which has broad short obtuse lobes 
with conspicuous pinnate veining, a broad saucer-shaped throat, a 
stocky weakly ribbed calyx, and deltoid calyx-lobes. These char- 

acters definitely associate Browne’s plant with C. gerascanthoides 
HBK. and prohibit the use of the Linnean name for the plant with 
stellate calyces. It is to be also noted that not only does Grisebach, 
l. c., cite Browne’s figure under “C. gerascanthoides HBK.,” but he 
gives C. gerascanthoides HBK. as “common in the lowlands and 
mountains” of Jamaica, and gives the plant with stellate calyces 
(under C. gerascanthus Jacq.) as “rare” on that island. Browne’s 
plant was not rare, for he speaks of it as follows, “This tree grows in 
many parts of Jamaica, and is generally esteemed as one of the best 
timber woods in the island; it rises to considerable height, . . . , 
especially in the low-lands, where it is most common, .... - 4 
It is significant that concerning the Jamaican occurrence of the plant 
with stellate calyces, Urban, |. c. (under C. alliodora Cham.), com- 
ments parenthetically as follows, “fortasse a cl. Wilson introducta ex 

cl. Stapf. in lit.” Since the identity of C. gerascanthoides HBK. and 
Gerascanthus Browne is certain from a study of Browne’s plate and 
description, and from distributional considerations, it is evident that 

Cordia gerascanthus L. is, indeed, improperly applied to the widely 

distributed plant with stellate calyces. Among its close relatives in 
the West Indies and Central America, C. gerascanthus L. is readily 
recognized by its large flowers, saucer-shaped throat hirsute or gla- 
brescent stout weakly ribbed calyx-tube, and deltoid calyx-lobes. 
It is known only from Cuba!, Isle of Pines!, Jamaica!, southern 
Mexico!, and northern Central America. As Urban, Symb. Antil. iv. 
516 (1910) and viii. 574 (1921), has pointed out, Cordia alliodora 
(R. & P.) Cham. is the correct name for the widely distributed plant 
with stellate calyces, or, in other words, for the one incorrectly current 

as “C. gerascanthus.” Cordia alliodora ranges from Mexico and the 
West Indies southward along the Andes to Bolivia. A number of 
critical species, doubtfully distinct from it, have been described from 
southern Brazil, adjacent Paraguay, and Argentina. 
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THE NORTH AMERICAN SPECIES OF CRYPTANTHA. 

THE genus Cryptantha is a group of annual herbs centering in 
western America and belonging to the tribe Fritrichieae of the family 
Boraginaceae. It has long been recognized as a genus of decided 
difficulty. This is due both to the variability of its species and to 
the minute size of the fruiting and floral structures which, as experi- 
ence has shown, are the only satisfactory basis for precise specific 
differentiation. In recent years the mass of collected material of 

this genus has become so large, and the failure of the provisional 
classification of the earlier authors so patent, that the need of a 

thorough restudy and reclassification of the group has been increas- 

ingly apparent. It is hoped that the present monograph of the 
North American species will partially meet this obvious need and 
to some extent bring order out of the chaos that has caused so many 
botanists to neglect this technical but highly interesting group of 
West American plants. 

Preliminary studies of the North American species of Cryptantha 
were begun by the writer at the University of California in 1920. 
Intermittently the work has been continued up until the present. 
During this time many species have been seen in the field and types 
and critical material have been studied in several of the major her- 
baria of the United States. The present treatment was prepared at 
Harvard University and is based upon the material in the Gray 
Herbarium and the University of California Herbarium, and such 
other material as has been borrowed during the final critical study of 
the genus. The mass of material of Cryptantha from the herbarium 

of the University of California has been invaluable, since it is replete 

with authentic fragments, particularly of the species described by 
Greene, and since it consists in large part of the critical and extensive 

accumulations of Mrs. Katherine Brandegee, who was one of the 
keenest students of the group. The genus having its geographical cen- 
ter in California, the advantages of having available such an extensive 

and critically assembled representation from that region is apparent, 
especially so when it is realized that the collection was studied in 
conjunction with the large general collection, and very numerous 
types and historical specimens, contained in the Gray Herbarium. 
In combining the representations of the genus from the two herbaria 
mentioned over 1500 different specimens were made available for 
detailed study and comparison during the final review of the genus. 
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The detailed investigation resulting in this paper was carried on at 
the Gray Herbarium under the direction of Professor B. L. Robinson 
who has unstintingly given me of his time and scholarly aid. Itisa 
pleasure here to express my gratitude for his friendly interest and 
encouragement, and ready aid in matters of perplexing nomenclature 
and difficult classification. I am also indebted to Professor W. A. 
Setchell of the University of California, who, in continuation of his 
many favors, has made it possible for me to restudy in detail the 
Cryptantha material from the University of California Herbarium. 

For assistance in bibliographic matters relating to this as well as 
other papers, I wish to.express my indebtedness to the late Mary A. 
Day, Librarian at the Gray Herbarium, and to her successor, Miss 
Ruth D. Sanderson. 2 

GENERAL DISCUSSION. 

History OF THE GENUS. 

The generic name Cryptantha seemingly first appeared 1 in a seed- 
list of the Hamburg Botanical — published in 1833 by Leh- 
mann,' Del. Sem. Hort. Hamb. iv. The next appearance of the 
name was in a seed-catalogue reat the gardens at St. Petersburg 
published in 1836 by Fischer & Meyer, Ind. Sem. Hort. Petrop. ii. 35. 
Two Chilean species, C. glomerata and C. microcarpa, were newly de- 
scribed, but no generic diagnosis was given. The third appearance 
of the name was in 1837 when these Chilean species appeared under a 
formal generic diagnosis i in George Don’s General System of Garden- 
ing and Botany, iv. 373. The effective publication of the generic 
name Cryptantha, therefore, dates from Don’s General System, since 
in that work was fulfilled for the first time the requirement of a 
generic description called for in Art. 38 of the International Rules of 
Botanical Nomenclature 

The genus Krynitekia- was launched in 1841, being fully described 
in a seed-catalogue from the St. Petersburg gardens published by 
Fischer & Meyer, Ind. Sem. Hort. Petrop. vii. 52. The genus in- 
cluded a single Californian species, K. leiocarpa, transferred from 

‘ This publication has not — examined, being apparently unrepresented in North American li es. As Dr. J H. Barnhardt has pointed ough = e, however, no Cryp- 
1 f p of t noi teratur-Bericht 

zur Li fi das Jahr 1833 as having t briefly described by Lehmann in the ee st atone ee a n 1833, it was merely 
as a nomen nudum. The earliest reference associating the ‘name  Chgueanthe oe the 

(as46). um of 1833 appears to have been that of De Candolle, Prodr. x. 129 
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Echinospermum under which it had been described by the same authors 
in 1836. 

The next important event in the history of the group occurred in 
1846 with the appearance of the tenth volume of De Candolle’s 
Prodromus. In this work Krynitzkia was kept up, although, except 
for a few poorly understood species given as doubtful members of 
Lithospermum or Myosotis, all species of Cryptaniha then known 
were transferred, along with various species of Plagiobothrys and 
Oreocarya, to Eritrichium § Cryptantha (containing only the two 
original species) and Eritrichium § Rutidocaryum 

In 1871 Torrey’s genus Piptocalyx was published by Watson, Bot. 
King Exped. 240 (1871). It was based upon Lithospermum circum- 
scissum, a plant of western United States described by Hooker & 
Arnott in 1840. 

A few years later Gray, Proc. Am. Acad. x. 58-61 (1874), published 
the results of his first study of the eritrichioid borages of western 
United States. Following De Candolle he referred all the species of 
Cryptantha to Eritrichium, and cited as synonyms of the latter Pla- 
giobothrys, Krynitzkia and Piptocalyx. Gray’s presentation of the 
group in the Synoptical Flora, ii. pt. 1, 193-197, in 1878 is essentially 

that of his paper in 1874. 
In the year 1876 Bentham & Hooker published that part of wa 

Genera Plantarum, ii. 850-851, treating the Boraginaceae. Thes 
authors, accepting the work of De Candolle and Gray, added still more 

diverse elements to the already overburdened genus Eritrichium. 
The species of Cryptantha were placed under that genus and con- 
sidered generically indistinguishable from plants now classified under 
Oreocarya, Plagiobothrys, Amblynotus, Megastoma, Anoplocaryum, 
Trigonotis and Eritrichium. 

The genus Eritrichium thus became so unwieldy and so obviously 
heterogeneous that its break-up was inevitable. The reaction began 

in which the species of Cryptantha and Piptocalyx were placed under 
Krynitzkia along with species now referred to Amblynotus, Oreocarya, 
Antiphytum and Plagiobothrys § Allocarya. This treatment was 
repeated in the supplement of the second edition of the Synoptical 
Flora, ii. pt. 1, 423-430 (1886), published shortly before his death in 
1888. 

In a series of three papers published in 1887 by Greene, Pittonia i i. 
and 107-120, the American representatives of De Can- 

dolle’s overburdened Eritrichium were segregated in detail. First the 
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enus Allocarya was formed to cover the species Gray had treated as 
Krynitzkia § Myosotidea. Then Piptocalyx was resurrected, and two 
new genera, Eremocarya and Oreocarya, were founded, the first based 

upon the plant of southwestern United States described as Eritrichium 

micranthum by Torrey in 1859, and the second upon Eritrichium § 

Pseudokrynitzkia and part of Krynitzkia § Pterygium described by 

Gray in 1885. Amblynotus and Antiphytum, although not men- 

tioned, were apparently also considered distinct from Krynitzkia. 

Krynitzkia having been finally trimmed to evident homogeneity, 

Greene, commenting cynically on Gray’s reasons for accepting Kry- 
nitzkia, discarded the name and took up the earlier Cryptantha. 

In 1899 Piptocalyx Torr. having been found to be a homonym of the 
valid name of an Australian monimiaceous shrub published in 1870, 
the substitute generic name Greencocharis was published by Girke 
& Harms. In 1906 Grant, Bull. So. Calif. Acad. Sci. v. 28, proposed 

the name Wheelerella as a substitute for Greencocharis, since the latter 
name was said to have not met with Greene’s approval. In 1923 both 
Eremocarya and Piptocalyx were reduced to Cryptantha by Johnston, 
Contr. Gray Herb. n. s. Ixviii. 55-57. 

The genus Johnstonella Brand, Fedde Repert. 1925 (as learned 

from proof sheets) is based upon Eritrichium racemosum, a Cali- 

fornian plant described by Watson in 1882. 

In the present paper Cryptantha is taken as including Krynitzkia, 
Piptocalyx, Eremocarya and Johnstonella. 

Gross MorpHOLoGY. 

Roots. All the North American species of Cryptantha are clearly 
annual. In most of the species the root is a slender herbaceous tap- 
root obviously of short duration. In C. racemosa and C. holoptera, 
however, the taproot frequently becomes lignified to such a degree 
that the species have been repeatedly described as perennial. Never- 

theless field observation has shown that these species are also annual. 
Professor E. C. Jeffrey has obligingly sectioned and examined material 
showing the maximum wood-development in C. racemosa. No growth- 
rings were discernable in a woody root about 9 mm. thick or 1m a 
section of stem nearly 5 mm. thick. Since the species grows 1m a 
desert area which is subjected to a sharply defined rainy and dry 
season it is more than probable that the plant is indeed annual, 
since even in such circumstances it lacks annual-rings though these 
are produced in such associated desert shrubs as Ephedra, etc. 

Neg we he i ia hina Et 



THE NORTH AMERICAN SPECIES OF CRYPTANTHA 7 

A purple dye is secreted in the roots of some species, particularly 
so in C. micrantha. According to Norton, Rep. Mo. Bot. Gard. ix. 
149 (1898), this is alkannin, a dye secreted by species belonging to 
various genera of the Boraginaceae. The presence of conspicuous 
amounts of alkannin in the roots of C. micrantha has been stressed 
as one reason for giving that species generic recognition (as Eremo- 
carya). However, very noticeable amounts of alkannin are frequently 
produced in the roots of C. Fendleri, C. Grayi, C. muricata, C. mari- 
tima, ete., although this fact seems to have been generally overlooked. 
In most species there is scarcely any evidence of the production of this 
ye. 
Srems. The stems are usually slender and herbaceous, not infre- 

quently somewhat fistulose. In C. racemosa the basal portion of the 

stem frequently becomes decidedly woody and almost 8 mm. thick. 
In this species, as well as in a number of others, the bark is frequently 

exfoliated in age. The common form of branching in the species 

this genus is sparse, loose and ascending. Frequently, however, the 

branching becomes diffuse. Occasionally it is widely spreading, the 

branches becoming even subprostrate. Although the very lowermost 

branches are not uncommonly opposite, the middle and upper ones 
are more or less dichotomous. The dichotomy in Cryptantha varies 

much in the definiteness to which it is developed, although present in 

some degree in all the species. Strange to say, dichotomy has been 

considered a characteristic of C. cireumscissa and C. micrantha and 

as characters of the segregate genera, Greeneocharis and Eremocarya. 

The dichotomy of these species differs from that of indubitable mem- 

bers of Cryptantha neither in degree nor in nature. The ascendingly 

branched habit, rather characteristic of the genus, is absent in the 

common forms of (. Fendleri and C. foliosa, in which the stem is 

stiffly erect and forms a conspicuous axis. 
EAVES. The leaves are narrow and elongate, becoming lirear, 

lanceolate or oblanceolate, and having acute to obtuse or very rarely 

retuse apices. Though commonly sessile the lowermost leaves are 

sometimes more or less narrowed into a petiole. The texture of the 

foliage is usually firm. The several basal pairs of leaves are unmis- 

takably opposite with more or less short, sheathing, connate bases. 

Opposite lower leaves are produced by all the North American species 

of the genus, being obvious in the seedlings, although tending to be 

obscure in the mature plants. Despite this fact, Cryptantha has been 

repeatedly described as having consistently alternate leaves. Op- 

posite leaves frequently persist in fruiting plants of C. affinis, C. ros- 



8 JOHNSTON 

tellata, etc. In some species, such as C. maritima and C. circumscissa, 

the leaves, especially the basal portion, become tessellated through the 
silicification of the epidermal cells. Usually, however, the leaves are 
at most somewhat abundantly pustulate. 

TricuomEs. The trichomes of Cryptantha are all simple, unicel- 
lular, and more or less siliceous. They differ in no striking way from 
the type of appendages occuring in most genera of the Boraginaceae, 
cf. Solereder, Syst. Anat. Dicot. ed. 2, i. 555-560 (1908). The sili- 
ceous hairs are either smooth and somewhat transparent, or are more 
or less roughened by encrustations and somewhat opaque. They are 

clear or more or less tawny in most species, but in C. flaccida,.C. 
simulans, etc., they are noticeably pallid. Commonly the hairs are 
straight, but decidedly faleate and uncinate ones are developed on 
the calyx-lobes of C. flaccida and allies. The bristles vary notably 
in direction, length and rigidity, the common form being a stiff, long, 
slender one. Since this type of pubescence varies much in stiffness, 
two degrees of rigidity are distinguished under the names, “hispid” 
and “hirsute.” The very stiff, somewhat pungent extreme, exem- 
plified by the conspicuous hairs produced by typical C. intermedia, 
is termed “hirsute.” The less rigid, more slender pubescence de- 
veloped on the stems of such species as C. Hendersoni is termed 
“hispid.” The trichomes are commonly spreading or somewhat ap- 
pressed. Not infrequently, however, in such species as C, flaccida, 
C. Clevelandi, C. dumetorum, etc., the hairs are short and very closely 

strigose. More or less stiffish villous hairs are frequently developed, 
particularly on the calyx-lobes. This is best shown in C. crinita and 
C. maritima, var. pilosa. Subvillous hairs are occasionally found on 

the stems of some species, notably C. pterocurya. The bristles on the 
calyx-lobes are frequently quite stout. Probably the most decided 

extreme of this development is to be found in C. foliesa. 

Associated with the bristle-like trichomes on the stem and leaves 
are the pale blistery structures called pustules. These are composed 
of a circle of slightly elevated, silicified, opaque, tessellately arranged 
epidermal cells surrounding the base of the trichome. They show 
much variety in size and frequency, varying from total absence to 
decided abundance, and up to a diameter of 1-3 mm. Similar 
structures are known in many European borage genera, cf. Revedin, 

N. Giorn. Bot. Ital. ser. 2, ix. 301-318 (1902). According to Solereder, 
|. c., the pustulate trichome-bases are cystolith-like in origin. S 
_ Inrtorescence. The flowers of Cryptantha are borne in two.ranks 
in unilateral eymosely arranged spikes or racemes. Although funda- 
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mentally the spikes or racemes are disposed in a rhipidial cyme, this 
fact is often obscured by the complete reduction of the internodes 
within the inflorescence and consequent crowding of the spikes or 
racemes into fascicles terminating the branches. In species such as 
C’. micrantha, C. cireumscissa, C. albida, C. Grayi, C. micromeres, ete, 
the spikes are not at all fascicled, the cymose forking appearing to 
be indefinitely repeated and ending only at the death of the plant. 
With other species, of which C. affnis, C. ambigua, C. echinella, C. 
mariposae, C. patula, etc., are examples, the cymose forking is repeated 
only a very few times, perhaps only once. In all these cases the 
spikes or racemes are solitary or geminate, and not grouped into 
fascicles. The cymosely forking stem is terminated at any one time 
by a pair of spikes or racemes, and bears down its sides the solitary 
spikes which earlier weré terminal. In such species as C. muricata, 
C. flaccida, C. intermedia, ete., by a complete suppression of the 
internodes separating the spikes, 3-6 of these have been crowded 
together to form a terminal fascicle. In C. micrantha scattered inter- 
nodes are suppressed, this being shown by the opposite or subopposite 
bracts sprinkled through the inflorescence. 

The racemes or spikes are loosely or somewhat densely flowered in 
age, but in C. glomeriflora, C. leiocarpa, C. Torreyana and C. simulans 
the flowers are frequently glomerate-congested. Most of the species 
have the spikes or racemes bractless or at most with 1 or 2 bracts oc- 
casionally subtending the lowermost flowers. In C. albida, C. mari- 
tima, C. minima, C. micrantha, C. circumscissa, etc., the spikes are 
leafy-bracted throughout or nearly so. Some forms exemplified by 
C. ambigua, C. mariposae, C. crassisepala, etc., have the peduncles of 
the spikes or racemes leafy, whereas others, such as C. intermedia, 
C. pterocarya, C. microstachys, etc., have even these naked. The 
rhachis of the spike is terete in all species except C. dumetorum, in 
which it is decidedly compressed and rather fragile. 

Corotta. The corolla is white, and subtubular or more com- 
monly short rotate-salverform. It may be very minute and incon- 
spicuous, or become conspicuous and as much as 7 mm. broad. The 
tube always about equals the calyx-lobes and bears below the middle 
5 stamens, the filaments of which about equal the length of the short- 
oblong included anthers. The throat is poorly developed, producing 
at the base 5 small intruded hemispherical or subtrapeziform appen- 
dages that occasionally almost close it. e lobes are variously de- 
veloped, being either ovate-oblong or suborbicular, and either widely 
spreading or more or less strictly ascending. In the North American 
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species there are no cleistogamous flowers such as those developed in 

several groups of Chilean species. 
Catyx. The calyx is usually much accrescent in fruit, C. mero 

meres being the species in which this is least so. Since the accrescent 
fruiting calyx is the most modified, in addition to being the most con- 

spicuous, it alone is considered. Commonly it is divided to near the 

base, although in species such as C. pusilla, C. sparsiflora and C. 
glomeriflora it is less deeply so. In C. cirewmscissa, however, the calyx 

is obviously united to near the middle and in addition is unique in 
the genus in being circumscissile just below the sinuses. The fruiting 
calyx commonly shows more or less evident tendency towards ir- 
regularity or asymmetry. The mature calyces of such species as 
C. albida, C. oxygona, C. pterocarya, C. holoptera, C. pusilla, C. mi- 
crantha, ete., are regular or subregular. On the other hand the fruit- 
ing calyces of C. dumetorum, C. flaccida, C. recurvata, C. echinose pala, 
etc., are obviously asymmetrical. Commonly the irregularity is 
manifest in the slightly greater length and more conspicuous pubes- 
cence of the abaxial calyx-lobe. Less commonly, however, as in 
C. recurvata and C. echinosepala, it is the axial calyx-lobe that is the 
longest and most hispid or hirsute. Because it commonly very 
closely invests the nutlets, the mature calyx frequently becomes 
somewhat asymmetrical in consequence of the irregularities in shape 
or abortion of the nutlets. Cry oe dumetorum has the calyx axi- 

ally and downwardly gibbous, C. affinis has it compressed, C. re- 
curvata has it obviously curved, and such species as C. utahensis or 
C. flaccida have it oblique or distorted. The base of the mature calyx 

may be rounded, conical or more or less angulate, and may be regular 

or oblique or evidently asymmetrical. In texture it is usually some- 
what firmly herbaceous with the epidermis tending to become silicified. 

The calyces of C. cireumscissa exhibit the extreme of this tendency 
towards silicification. The lobes of the mature calyces vary from 

narrowly ovate through lanceolate to linear. Though occasionally 

erect, they are commonly somewhat connivent above and have their 
tips spreading or even recurved. In pubescence the fruiting calyx 

shows various tendencies. The midrib, which is weakly dev eloped 

in such species as C. pterocarya, C. pusilla, C. cireumscissa, etc., a0 

very strongly so in C. crassisepala, C. intermedia, etc., is commonly 
with evident bristles which vary in length, Siocctaon, slender- 

ness and rigidity. The fructiferous calyx is usually ascending, but 

may be strictly and closely appressed to the rhachis as in C. dumetorum, 
C. flaccida, C. microstachys, etc., or spreading or deflexed as in C. re- 
curvata or C. oe 

aS Ter ate yc ue 
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The pedicel of the completely developed calyx is commonly very 
short or almost undeveloped. Although pedicels are lacking or 
practically absent in most species, evident and well developed ones 

are produced by C. racemosa, C. holoptera and C. crinita. Since the 
pedicels are clearly developed only in these three species they alone, 
in the present monograph, as treated as having “racemes.” The 
remaining species, which have sessile calyces or very obscure pedicels, 
have been uniformly accredited with “spikes” although the unit of 
the inflorescence in some of the species might be more exactly de- 
scribed as “spicate-racemose” or “racemose-spicate.”” The pre- 
ponderance of species have deciduous calyces. As already mentioned 
C. cireumscissa has a circumscissile calyx. In this the lower cup-like 
portion is firmly attached and clearly persistent. Persistent calyces 
also occur in C. micrantha and C. dumetorum, and subpersistent ones 
are produced by C. albida and C. racemosa. 

Fruir.! The fruit of Cryptantha consists of 4 or fewer, elongate, 
ventrally grooved nutlets affixed to a usually elongate central gyno- 
base. Most of the species have 4 ovules, but in C. recurvata and C. 
maritima only 2 are normally present. Cryptantha maritima, how- 

ever, has an insular variety that is distinguished only by having 4 

rather than 2 ovules. In shape the nutlets vary from broadly ovate 
or triangular-ovate to narrowly lanceolate. The back may be some- 
what flattened, but is commonly more or less convex, although in 

C. muricata it is obtusish with a suggestion of a medial dorsal ridge. 

The sides of the nutlets in most species are clearly rounded or some- 
what obtusely angled, but they may be quite acutely angled as in 
C. mohavensis, C. angustifolia, etc. In species like C. utahensis, C. 

costata, C’. racemosa, etc., the margin is drawn out into a very narrow, 
thin, knife-like border. In other species the margin is greatly de- 

veloped, wing-like, and about the width of the body of the nutlet. 

Cryptantha holoptera and C. pterocarya produce nutlets of thjs sort. 

In C. pusilla and frequently in C. muricata, the edges of the nutlets 
are thickened to form a bead-like margin. The surface of the nutlet 

may be smooth and shiny as in C. Torreyana, C.,leiocarpa, C. Fendleri, 

ete., or may be variously roughened. In species such as C. ambigua, 

C. simulans and C. Hendersoni the roughenings consist of small, low, 

rounded bosses, a condition here described as tuberculate. Other 

species may have the nutlets studded with conical warts and thus 

become muricate, or with rather elongate nipple-like warts rendering 

’The nutlets as well as all other minute structures have been consistently studied 
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the surface papillate. Other species such as C. muricata, C. inter- 
media, C. barbigera, etc., have the surface of the nutlets verrucose, 
i. e. sprinkled with coarse simple warts. Species such as C. crassi- 
sepala, C. echinella and forms of C. Hendersoni have the nutlets covered 
with spinular papillae. On the roughened as well as the smooth 
nutlets the surface is frequently more or less covered with minute, 
white discules. Such nutlets have been traditionally but not very 
precisely described as granulate. 

Although 4 ovules are commonly produced, one or more of them 
may failto mature. Some species, it is true, characteristically mature 
4 nutlets, but even in these one or more may be aborted. This abor- 
tion may prevail throughout the plant or be restricted largely to either 
its younger or older parts. This suggests that abortions may be 
partially connected with the nutrition of the plant as influenced by 
seasonal conditions. In other species, such as C. flaccida, C. micro- 
stachys, C. texana, etc., only a single nutlet is matured under normal 
conditions. This is either the axial or the abaxial one, its position 
being commonly characteristic of the species. In still other species, 
such as C. Clevelandi or C. hispidissima, the number of nutlets de- 
veloped does not seem to be constant, 1-4 being matured, although, 
according to the species, the axial or abaxial nutlet is always developed. 

is tendency to individualize a particular one of the 4 nutlets seems 
to be more or less evident in all the species. It has been carried out in 
a conspicuous extreme in C. crassisepala, C. maritima, C. dumetorum, 
. micromeres, ete., in which one nutlet is more firmly attached, larger 

than the others and often differently colored or roughened. In some 
species with homomorphous nutlets, such as C. albida, this tendency 
is revealed only by the greater persistence of some particular nutlet. 
A few species do not seem to show the tendency described. In C. 
mohavensis and C. Watsoni they seem to be almost perfectly homo- 
morphous. In the specific group containing C. ambigua there appears 
to be no prevailing tendency towards individualizing a particular 
nutlet. In this respect the specific group is unique. The natural 
classification offered in this monograph is largely formed of groupings 
of species agreeing in the position (axial or abaxial) of the individual- 
ized or odd nutlet. Strange to say, it has been the current impression 
that heteromorphous nutlets were restricted to the specific group 

ntaining C. crassisepala, although, in fact, the condition is well 
developed in another specific groups, and, as already stated, its 
Presence in the C. crassisepala-group is notable only because it has 
there an extreme expression. 
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The ventral groove of the nutlet may be open or closed (not fused) 
and may be simple or forked below. Some species, such as C. Tor- 
reyana, have the groove almost invariably closed, others, such as 
C. Fendleri, have it characteristically open, while still other species, 
such as C. intermedia, may have it open or closed. In C. albida the 
groove is very broadly dilated and becomes excavated. A similar 
condition is present in the consimilar nutlets of C. crassisepala and 
C. minima. The groove of C. costata is open, but is extremely shallow. 
In C. flaccida the groove is not only closed, but frequently has one 
margin overlapping the other. The groove of C. leiocarpa is closed 
and not forked or is very obscurely so at the very base. In C. am- 
bigua, C. Torreyana, etc., it is very broadly forked below. In most 
species there is a small open areola formed at the forking. The groove 
on the more or less asymmetrical nutlets of C. affinis and C. glomeri- 
flora is evidently excentric and dilated below into an irregular tri- 
angular areola. 

The gynobase varies from quadrangular-subulate to narrowly 
pyramidal or very shortly columnar. Usually it is subulate as in 
C. intermedia, C. leiocarpa, C. Fendleri, C. pterocarya, ete. ~The nar- 
rowly pyramidal form is produced by C. albida, C. pusilla, ete. In 
species such as C. terana, C. glomeriflora, C. microstachys, the gynobase 
is reduced to an inconspicuous, exceptionally short column. It 
commonly reaches to about 24 the height of the nutlets, though fre- 
quently in such species as C. Grayi, C. costata, C. holoptera, etc., it 
teaches to the summit of the nutlets, or in species such as C. glomeri- 
flora and C. microstachys only to about 14 the height of the latter. 
Commonly the style is sharply differentiated from the gynobase. 
In C. micrantha, however, the style is not clearly set off and appears 
to be the subulate prolongation of the gynobase. In the length of the 
style and the height to which it reaches on the nutlets, the species 
noticeably vary. Generally the style reaches to 7/3—*/; the height of 
the nutlets, but it may just reach the tips of the nutlets or even 
surpass them. In species such as C. glomeriflora and C. flaccida the 
style reaches less than !/3 the height of the nutlets. 

ABNORMALITIES. In Southern California and less commonly in 
the deserts of Nevada and Utah, the plants of Cryptantha frequently 
become fasciated. All or only some of the stems are affected. Th 
abnormal stems are short and for the most part unevenly reddish- 
tinged, and are clothed with strictly ascending, scarcely reduced 
leaves. The spikes are usually undeveloped, or are partially developed 
and form a glomerate infertile mass above. The affected plant as a 



14 JOHNSTON 

whole is very dense and broom-like. Although clearly abnormal the 

cause of this condition has not been ascertained. Cryptantha has 

been reported as host for Puccinia ryptanthes Diet. & Holw., P 

subnitens Diet. and Synchitrium myosotidis Kithn., but none of these 

fungi causes such abnormal growth. A microscopic examination has 

failed to disclose any other fungi affecting the plant, nor any mites, 

aphids or similar parasites capable of profoundly disturbing it. The 

condition described has been noted in C. intermedia, C. barbigera, 

C. simulans, C. angustifolia, C. gracilis, and C. pterocarya, although it 

appears to be most common in the species first mentioned. 

SysTeMATIC PosITION OF THE TRIBE ERITRICHIEAE. 

Cryptantha is obviously a member of the Eritrichieae and appears to 
have been derived from the closely related, and also West American 

genus, Oreocarya. It is believed that this genus was evolved from 
the Lithospermeae through some forms similar to the North American 

species of Antiphytum. These opinions assume the correctness of 
the arrangement of the tribes of the Boraginaceae given in a recent 

paper by Johnston, Contr. Gray Herb. n. s. Ixxiii. 42 (1924). Since 
the assumption there expressed, that the Cynoglosseae are derived 
from the Lithospermeae, is directly contrary to that accepted in stan- 
dard works, it seems well to state the reasons for this belief so that 

the direction of evolution may be understood and phylogenetic specu- 
lations regarding Cryptantha logically founded. 

Brand, Pflanzenr. iv. Fam. 252, pt. 1, 14 (1921), agreeing with 

previous authors, considers the Cynoglosseae among the Boraginoideae 
to be most nearly related to the Heliotropioideae, saying “Der end- 

stindige Griffel, das Charakteristikum der Cordioideae, Ehretioideae 
und Heliotropioideae findet sich bei den Borraginoideae in 2 Gattungen, 
Trichodesma und Lacaitaea, wenigstens zur Bliitezeit. Diese beiden 
Gattungen miissen daher an der Spitze der Cynoglosseae stehen, - - - hs 
However, Trichodesma and Lacaitaca clearly have pyramidal gyno- 
bases, their appendaged nutlets are attached supramedially and have 

free bases. These developments represent considerable departure 
from the Heliotropioideae and very much greater departure than the 
common developments produced by the Lithospermeae. This may 
be appreciated after consideration of the following data. 

The Boraginaceae appear to have sprung from ancestors with two, 

(at least) biovulate carpels. This is suggested by the occurrence In 

many of the shrubby genera of the Heliotropioideae and Ehretiowdeae 
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of fruit which is 2-celled, is more or less incompletely 4-celled, or has 
decidedly paired carpels, cf. Miers, Contr. Bot. ii. 190-261 (1869), 

and further suggested by stages in the development of the fruit in 

various members of the family, cf. Baill. Adansonia ii. 1-7, t. 1 

(1862); Rosanoff, Jahrb. Wiss. Bot. v. 72-80, t. 5-6 (1866) and Payer, 
Organ. Vég. 546-549, t. 112 (1857). At an early stage in the develop- 

ment medial partitions form which divide each of the two carpels 

so that at maturity the fruit becomes virtually 4-carpellate. 
The primitive fruit was probably similar to that of the Hydro- 

phyllaceae, being 2- or imperfectly 4-celled, capsular, and terminated 

by a lobed style. The lobed style consistently occurs in those tribes 

of the Boraginaceae which are commonly considered primitive, 

i. e. the Heliotropioideac, Ehretioideae and Cordioideae. Within the 

Boraginoideae the style is lobed or bears geminate stigmas only in the 

Lithospermeae. Within in the subfamily it is borne on a flat recep- 

tacle or more commonly. on an elevated gynobase. In the more 

primitive subfamilies the style is seated in the pericarp, usually at 

the tip of the more or less globular, 2—4-celled fruit. There is no 

thickened, persistent gynobasic column connecting the style directly 

with the receptacle, the style being seated in pericarpial tissue and 

falling away with some one of the carpels when the fruit breaks up. 

This condition prevails in the Heliotropioideae and Ehretioideae, and 

is completely and fundamentally different from that in the Cyno- 

glosseae and in Trichodesma or Lacaitaea in particular. 

The nutlets have resulted from a pinching in of the pericarpial walls 

to form lobes of the fruit each containing one carpel. The stages of 

this development may be appreciated by a comparative study of the 

fruit of Heliotropium or, better still, Coldenza. Coldenia canescens, 

T. & G. Pacif. R. R. Rep. ii. pt. 2, 169, t. 7 (1856), has an unlobed 

fruit bearing a decidedly terminal style. Coldenia Nuttallii, Torr. 

Bot. Wilkes Exped. 410, t. 12 (1874), or C. hirsutissima, T. & G. 

l. c. 170, t. 9, has the lobing evident and the style attached to the peri- 

carp between and below the apices of the nutlets. In C. litoralis the 

lobing is almost complete and the style is affixed practically upon the 

receptacle. From a study of this, and similar series, it seems clear 

that the development of the nutlets has proceeded by the deepening 

downward from the apex, and inward from the sides, of the pinching 

in of the pericarp between the carpels. This finally results in an 

obviously basal attachment of the nutlets, and the gradual lowering 

of the style-base between the nutlets until it is at last directly and - 

firmly affixed upon the receptacle. The gynobase appears to be sub- 
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sequently developed, either by the thickening of the style-base, or by 
the pushing up of the central portion of the receptacle. 

It seems clear that the Cynoglosseac are not the primitive aiuieees 
. of the subfamily Boraginoideae, for the nutlets are not attached 

basally, but apically or subapically, and, except in such anomalous 
genera as Harpagonella, Antiotrema and Bothriospermum in which the 
nutlets are completely inverted and attached by the (morphological) 
tip to a flattened gynobase, the gynobase is obviously developed. A 
study of the stages in the history of nutlet-development in the Helio- 
troproideae and Ehretioideae is conclusive in showing that the base of 
the fruit-lobe, in these unspecialized groups, is rever free when the 

apex is not, although the contrary condition is of common occurrence. 

The nutlets being basally attached and the gynobase commonly flat 
in the Lithospermeae it seems quite obvious that the group is indeed 
the most primitive one of the Boraginoideae and hence closest to the 
Heliotropioideae. Significant in this regard, is the fact that the 
heliotropioid stigma is suggested in certain species of Lithospermum. 
The stigma in this genus occasionally becomes somewhat lateral 

with the style-branches prolonged beyond them. Rarely the lobes 
become more or less fused and the stigmas, brought near one another, 
tend to cohere just as illustrated by Reichenbach, Icon. Fl. Germ. 
xviii. t. 113 (1858). The result is a stigma differing in no profound 
way from that characteristic of the Heliotropioideae. The primitive 
subfamilies being prevailingly ‘woody it is also significant that within 

the Boraginoideae the most decided tendency towards woodiness is 

found in the Lithospermeae. 
Not only do the Cynoglosseae lack certain features suggesting close 

relationship in the H. eliotropioideae, but they have developments w rhich 
make such an affinity seem improbable. As previously mentioned, 
the style is gynobasic and though appearing to be terminal in 7r7- 
chodesma is not really so. A careful examination of Trichodesma 
shows clearly that the style is not attached at the apex of the fruit 
and seated in pericarpial tissue, as in Heliotropium for example, but 

is definitely borne at the apex of a well developed gynobase. The 
nutlets are covered with highly specialized appendages which suggest 
nothing in the Heliotropioideae or Ehretioideac, although the develop- 
ment of these appendages can be traced back into the immediately 

related tribe Eritrichieae, from which the Cynoglosseae seem in fact 

to have evolved. The apical nutlet-attachment of the Cynoglosseae 
is wholly unlike any development in the less specialized subfamilies, 
but is obviously the termination of a strong tendency towards 
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elevation of the nutlet-attachment which is discernable in the Litho- 
spermeae and quite evident in the Eritrichieae. 

The Lithospermeae being thus considered the most primitive tribe 
of the Boraginoideae because of its basifixed unappendaged nutlets, 
non-gynobasic usually lobed style or double stigmas, unspecialized 
corollas, and frequent development of woody habit, it now becomes a 
relatively simple matter to place the tribe Eritrichieae. The Litho- 
spermeae appear to have evolved from some primitive member of the 
Heliotropioideae or specialized member of the Ehretioideae. The tribe 
appears to have given rise to two principal evolutionary lines. On 
one hand to the relatively unimportant line represented by the 
Anchuseae, in which the nutlet-attachment has tended to become con- 

spicuously margined and the attachment-surface on the nutlet 
tended to become elevated into a strophiolate plug. On the other 
hand it has evolved into a major line of development which ends in the 
Cynoglosseae, the most specialized group in the entire family. This 
latter evolutionary line is characterized by a tendency of the nutlet- 
attachment to move from the chalaza-end of the nutlet towards the 
radicle-end, i. e. from base to apex, and for the nutlets to vary from 

rounded and smoothish towards margined and variously roughened 
and appendaged. The Fritrichieae form a rather arbitrary group 
including the medium developments on the latter line. The tribe 
is usually regarded as including the genera in which the nutlet- 
attachment is typically lateral. The nutlets may be smooth or rough- 
ened or appendaged, margined or unmargined. The other characters 
indicative of the Eritrichieae have been already outlined in another 

paper, Contr. Gray Herb. n. s. Ixxiii. 57 (1924), and need not be re- 

peated here. 

GENERIC RELATIONS. 

As previously stated, Cryptantha is obviously a member of the tribe 
Eritrichieae and is apparently derived from the very closely related 
genus Oreocarya. Among their immediate relatives, Oreocarya and 
Cryptantha are together characterized by the possession of a medial 
ventral groove on the nutlets, this formed by the non-fusion of the 
pericarpial walls. This development appears to have been brought 
about by the gradual encroachment of the pericarp over the surface 
of a sharply cut triangular attachment-scar such as those present in 
the Lithospermeae. This encroachment gradually narrows the at- 
tachment-surface of the nutlet and ree: a groove which is usually 

Tr ornove somewhat forked at the base. In Cry ya the groove 
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is narrow, but not completely closed. In Amsinckia, Plagiobothrys, 

etc., the forked groove is entirely shut and its location is marked by a 

ridge of fused, pericarpial tissue which bears the caruncular scar, or 

small modified areola at the forking below the middle of the nutlet. 

It seems quite likely that Oreocarya has been derived from some form 

of Antiphytum, a genus of the Lithospermeae evidently derived from 

Lithospermum. Such a species as A. peninsulare not only has a habit 

suggestive of Or ocarya and related genera, but has nutlets, which, 

except in the nature of the attachment, are remarkably like those 

of some species of Oreocarya and Plagiobothrys. Its rather large at- 

tachment surface is lateral and submedial, but is otherwise like the 

attachment-surface of most Lithospermeae. The encroachment of the 

pericarp over the scar of A. peninsulare would result in a nutlet re- 

markably like that of Oreocarya or Plagiobothrys; the particular simil- 

arity depending on the extent to which the encroachment proceeded. 

It is to be noted, however, that Antiphylum has a style bearing 

geminate stigmas, whereas Oreocarya, Plagiobothrys, Cryptantha, etc., 
all have solitary stigmas. Inasmuch as the stigmas of Antiphytum 

are less obvious than are those of Lithospermum, its progenitor, it is 

not hard to suppose that this tendency was carried to an extreme an 

the geminate stigmas became coalescent in the progenitor of Oreocarya. 

Cryptantha is a specialized off-shoot from Oreocarya. The latter 

genus consists of rather coarse perennials, or rarely biennials, with 

persistent fructiferous calyces and homomorphous nutlets. In 

Cryptantha a successful, annual, herbaceous habit has been evolved, 
in addition to more or less deciduous fruiting calyces and somewhat 

heteromorphous nutlets. By taking on the annual habit, and develop- 

ing detachable somewhat bur-like fruiting calyces, Cryptantha has been 

able to reproduce, spread and evolve very rapidly, adapting itself to 
the variety of conditions in western America and greatly surpassing 
Oreocarya both in number and in the variability of its species. — 

Oreocarya seems to have also given rise to Plagiobothrys, a group 
which seems to have evolved into Amsinckia, and into a line producing 

Microula, Craniospermum, etc. The principal derivative of Oreocary4, 

however, appears to be Hackelia, for through that genus Oreocarya 

appears to connect with Cynoglossum and the tribe Cynoglosseae. 

While the medial ventral groove on the nutlets of Oreocarya and 
Cryptantha characterize these genera among their immediate relatives, 
the development is by no means peculiar to them. It is present in 

Microcaryum, Amblynotus and M egastoma, and slightly developed in 

Oreogenia and Chionocharis. Microcaryum, Oreogenia and Chiono- 
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charis appear to be Asiatic developments from the plexus containing 

Plagiobothrys. The immediate relations of Amblynotus are wholly 
obscure. Megastoma, although remarkably simulating Cryptantha, 

cf. Bonnet & Barratte, Ill. Phaner. Tunis t. 11 (1895), and having been 

accepted as a close relative of the genus by all authors including the 

writer, Contr. Gray Herb. n. s. Ixxiii. 64 (1924), appears in fact to be 

of the Lithospermeae and to be most closely related to Echiochilon. 

The detailed study of specimens, recently at hand, shows the stigma 

to be decidedly geminate, and the yellowish unappendaged corollas 

to be slightly irregular and to bear the stamens at slightly unequal 

heights. Megastoma is immediately related to Echiochilon, agreeing 

withit in its irregular calyx and corolla, but differs from it in its broadly 

grooved nutlets, large gynobase, glabrous and much less irregular 

corolla and almost equally inserted stamens. Lchiochilon is prac- 

tically an African genus, and the affinities just mentioned with 

Megastoma, a plant of the deserts of Algeria and Tunis, seem thor- 

oughly satisfactory on phytogeographical grounds, and vastly more 

so than the supposed relations between Megastoma and Cryptantha. 

GENERIC CONCEPT. 

As here taken the genus Cryptantha includes Krynitzkia, Piptocalyz, 

Eremocarya and Johnstonella. Since two of these genera have 

achieved some currency in botaniéal literature it seems well to review 

the claims which these rejected genera have for recognition. 

Since the resurrection of Cryptantha by Greene in 1887, Krynitzkia 

has been almost universally regarded as a clear synonym of the earlier 

genus. Krynitzkia, in fact, appears to have been deliberately main- 

tained only by Katherine Brandegee and Prof. M. E. Jones. Mrs. 

Brandegee, I have been told, was not satisfied that the cleistogamous 

Chilean species, i. e. the true species of Cryptantha, were actually 

congeneric with the more abundant open-flowered species which form 

the bulk of the genus in South America and the entire representation 

of itin North America. Being in doubt as to the applicability of the 

earlier name, Cryptantha, she was content to follow Gray in accepting 

the name Krynitzkia, since there could be no uncertainty regarding 

the applicability of it to the North American plants. Similar reasons, 

as well as his confidence in Gray’s judgment, seem to have given 

Jones the basis for his persistent use of Krynitzkia in the broad inter- 

pretation of Gray. 

The two original species of Cryptantha and several other closely 
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related ones depart from the common phases of the genus in no 
striking development other than the presence in the inflorescence of 
more or less numerous cleistogamous flowers. As these commonly 
occur variously mixed with open flowers, and since they are borne on 
plants which in gross habit and inflorescence, as well as in details of 
fruit and calyx, are quite like the completely normal-flowered plants, 
there seems to be no reason why we should differ from Reiche, FI. 
Chile v. 217-237 (1910), who has studied the Chilean species, and 
consider the name Cryptantha applicable only to the few Chilean 
species bearing cleistogamous flowers in the inflorescence. Especially 
is this the case when it is remembered that another and more peculiar 
phase of cleistogamy, in such species as C. phaceloides and C. linearis, 
goes completely unrecognized. 

the four genera reduced under Cryptantha, Piptocalyx is the 
most notable. Under the name Piptocalyx or Greeneocharis this 
portion of the genus has gained rather wide generic recognition follow- 
ing its reinstatement by Greene in 1884. Previously, however, it had 
been usually treated as a section under Eritrichium and later under 

Krynitzkia. In 1921 Johnston gave it sectional rank under Cryp- 
tantha. The outstanding development of Piptocalyz is its persistent 
circumscissile calyx. In flowers, fruiting structures, as well as in- 

florescence and branching, it differs in no fundamental way from the 
Cryptantha species related to C. angustifolia. In fact, its gross habit 
is such that it was once described as a species of Cryptantha by A. 
Nelson. Greene, in resurrecting the genus, made much of the dicho- 
tomy of Piptocalyx, although the cymose branching is decidedly 
similar, if not exactly the same as that developed in C. Grayi, C. an- 
gustifolia, ete. Rather than showing a profound difference, like the 
fruiting structures, the cymose branching suggests a very close af- 
finity between Piptocalyx and C. micrantha, C. Grayi and C. angustt- 
olia. The character of branching failing to separate Cryptantha 
and Piptocalyx the latter must, perforce, stand or fall according to the 
emphasis placed on its peculiar calycine developments. It is to be 
noted that the possible generic characters of Piptocalyax, the ciceum- 
scissile fission of the calyx and the persistence of the cupulate calyx- 

base, merely represent phases of a single aberrant structure. For 

this reason it has been considered unwise to separate the plant from 
its obviously close affinities in Cryptantha. Furthermore, species with 

circumscissile calyces and those without are universally admitted to 
the closely related genus Plagiobothrys, and in addition the degree to 
which the calyces are persistent in Cryptantha is variable, they being 
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readily deciduous, or persistent or subpersistent as in C. albida, C. 
racemosa, C. dumetorum, C. micrantha, ete. 

Eremocarya, like Piptocalyx, has achieved wide recognition since 
its publication in 1887. Unfortunately it appears to lack characters 
of generic value. Greene, who launched the genus, laid much em- 
phasis upon its spikes, which were described by him as “ biserial and 
very dense, conspicuously leafy-bracted, and repeatedly forked.” 
Except for the bracts and the complete lack of reduced internodes, the 
inflorescence and branching of C. angustifolia and C. Grayi are exactly 
similar to those of Eremocarya. More or less similar biserial, leafy- 
bracted and repeatedly forked cymes are to be found in such species 
as C. circumscissa, C. albida, C. maritima, etc. It can be decisively 
said that Eremocarya can not be separated from Cryptantha by any 
character of inflorescence. 

The calyx of Eremocarya is said to differ from that of Cryptantha in 
its persistence. However, calyces as persistent as those of Eremocarya 
occur in C. dumetorum, a species no one has attempted to exclude from 

Cryptantha, The style in Eremocarya is scarcely distinguishable from 
the gynobase proper. This thickened style, appearing as a continu- 
ation of the gynobase, much surpasses the nutlets and bears the stigma 
almost at the level of the tips of the calyx-lobes. Similarly elongate 
and persistent styles are developed in C. racemosa. The thickness of 
the style, therefore, appears to be the only peculiar character of 

Eremocarya. This is not considered of generic value. 

racemosa, the type species, is said to have persistent calyces, thereby 
exhibiting a salient character of Oreocarya. In habit the plant is 

_ Clearly a Cryptantha. It seems to be of particular note only because 
of its more or less suffrutescent character. In duration, however, it is 

unquestionably annual. Furthermore it can be definitely said to 

have deciduous calyces. There are at least twenty collections in the 
Gray Herbarium and University of California Herbarium which 

exhibit completely or partially denuded raceme-rhachises. The 
calyces are no more persistent than are those of C. holoptera or C. al- 
bida, and not so decidedly so as are those of C. dumetorum. The 
genus is clearly synon : 

Expanding the limits of Cryptantha to include the four genera just 
discussed we dispose of several small or monotypic genera, and obtain 
a very naturally defined and readily recognized genus. This covers 
more or less stiffly haired, rather slender annual herbs which agree 
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in having more or less distinctly biserial spikes or racemes of white 
flowers and later somewhat irregular deeply lobed hairy calyces, and 
which develop 1-4 somewhat heteromorphous nutlets that are at- 
tached laterally to an erect gynobase through a medial ventral 
groove. Asa group it inhabits sunny open places, in North America 
ranging from southern Alaska to southern Mexico, although it is most 

common in western United States, and particularly so in California. 
It is to be confused only with Oreocarya and Plagiobothrys. From 
the former, its closest relation, it differs in its slender annual, rather 

than coarse biennial or perennial habit, and commonly deciduous, 

rather than invariably persistent calyces. From Plagiobothrys (in- 
cluding Allocarya and Sonnea) it differs in having the nutlets attached 
through a ventral groove, rather than through a caruncular scar or 
along the crest of the ventral keel. 

THE SPECIES. 

Fifty-seven species, two of which are new, are here recognized as 

occurring in North America. This is approximately half the total 
number of species, the genus having a similar development in Chile, 
Argentina and Peru. In North America most of the species occur 
in California, forty-five being known from that state alone. The 
genus, however, is not infrequent over most of western United States. 

One species, C. Torreyana, ranges northward to southern Alaska and 
another, C. albida, occurs as far south as southern Mexico. The 
most easterly ranging species are (. minima, which reaches central 
Nebraska, and C. texana, which reaches east-central Texas. Most 

of the species grow in warm, open, gravelly or sandy places, par- 
ticularly on the desert, others occur on dry, sunny, open flats in the 

pine-belt of the mountains and still others grow on open, grassy slopes 
or in clearings or burns in chaparral. The plants have no conspicuous 
place in the vegetational succession of the region, being secondary 
herbs commonly forming vernal or estival colonies in the earlier 
stages of the succession. ; 

_ The describers of the oldest species made much of the shape and 
appendages of the corolla. With the increase of material the relative 

uniformity of the corolla-structures became apparent, and the at- 

tention, after having first been laid on the mere presence or absence of 

roughenings on the nutlets, was finally focused on the character of 

the nutlet-groove. Much of the confusion that has obscured the 
species of this genus is directly traceable to the persistent and ex- 



THE NORTH AMERICAN SPECIES OF CRYPTANTHA 23 

cessive emphasis which has long been laid on this character. The 
groove of the nutlet shows much more intraspecific variation than has 
been realized. While decidedly valuable in recognizing certain 
species, it is after all a character of only secondary importance, and, 
like every other character in this genus, is subject to decided and fre- 
quently erratic variations. It is obvious that the character is only 
to be used in conjunction with others. 

The most important specific characters are certain fruit-develop- 
ments. Among the most valuable of these are the extent and nature 
of the individualization of the axial or abaxial nutlet, the number, size, 

shape and surface of the nutlets, the nature of the nutlet-groove, 
the shape and height of the gynobase, and the height reached (in re- 
lation to the nutlet-length) by the style. The size of the corolla is 
frequently significant, as is also the size, shape, direction and depth of 
lobing of the fruiting calyx, and the shape, direction and pubescence 
of the mature calyx-lobes. The arrangement of the spikes or racemes, 
as well as the presence or absence of bracts, is important. So also is 
the character of the pubescence. 

The excessive variability of the characters of Cryptantha does not 
seem to have been fully appreciated. Particularly confusing in this 
genus is its propensity for unexpected, erratic variation in a single 
character or group of related characters. This is probably due to the 
fact that the species have a short life-cycle and are in active evolution. 
As a result the worker in this group is constantly confronted with 
much aberrant material. It is frequently necessary, therefore, to 

admit as atypical phases of a given species many specimens whose 
mass of characteristics indicate the accepted relation, even though the 
atypical character be a favorite one and perhaps that emphasized in 
the key. To attempt to name these atypical forms seems thoroughly 
unwise, since they are endless, and commonly represent odd plants 

or extremely localized phases, or, as seems likely, intraspecific hybrids. 
Some of the species admitted completely intergrade. In most 

cases these species occupy adjacent floral districts, and the inter- 
gradation is confined to a definite region lying between them, being 
thus in all probability of hybrid origin. In any case it seems best 
to maintain certain intergrading groups as specific, since to insist upon 
absolute non-intergradation as a criterion of specific difference would 
result in extensive reductions and give a condition as unsatisfactory 
as would extensive segregation. The groups treated as species, how- 
ever, can be readily recognized after a little study and appear to be 
eminently natural, having a characteristic gross aspect and credible 
ranges. 
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SYSTEMATIC ACCOUNT. 

GENERIC CHARACTERS. 

Cryptantha Lehm. Calyx lobed to below middle or more com- 

monly almost to base, accrescent in fruit, usually deciduous; lobes 

linear to lanceolate or rarely lance-ovate, erect or connivent above in 
fruit, often slightly unequal; pedicels erect to widely spreading, com- 
monly very poorly developed. Corolla white, minute to evident, 

regular, glabrous; tube cylindrical, equalling calyx-lobes or surpassed 
by them; throat saucer-shaped or somewhat funnel-form, more or 
less closed below with 5 semicircular or subtrapeziform intruded ap- 
pendages; lobes 5, imbricate, orbicular to obovate-oblong, spreading or 
occasionally somewhat erect. Stamens 5, included; filaments short, 

equally inserted below the middle of the corolla-tube; anthers short- 

oblong, about as long as the filaments. Ovules 4 or rarely 2, amphi- 
tropous. Nutlets 1-4, straight, usually vertical, ovate to lanceolate, 

affixed laterally through an elongate medial ventral groove to a 
pyramidal or subulate erect gynobase, unmargined or with more or 
less well developed marginal wing, smooth or somewhat warted or 
spiculiferous, neither rugose nor keeled, usually deciduous, tending to 

be heteromorphous. Seeds ascending, vertical, chalaza-end lower- 
most. Cotyledons flat, broad, undivided. Style included in the 
corolla-tube at anthesis, surpassing the tips of the mature nutlets or 
greatly surpassed by them, bearing a distinctly solitary simple ter- 

minal stigma.—West American annual herbs with stiffish pubescence. 
Leaves linear to lanceolate or spatulate, elongate, several lower pairs 
always opposite, the upper ones alternate. Flowers in bracted or 
naked fasciculate or cymosely disposed spikes or racemes. 
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Herb. xix. 546-547 (1915); Henry, Fl. So. Brit. Columbia 255 (1915); 
Rydb. Fl. Rocky Mts. 725-729 (1917); Millsp. & Nutt. [Fl. S. Cata- 
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109 (1893); Howell, Fl. N. W. Amer. 483 (1901); Piper, [Fl]. Wash.] 
Contr. U. S. Nat. Herb. xi. 481 (1906); Abrams, FI. Los Angeles ed. 1, 
331 (1904); ibid. ed. 2, 305 (1917); Frye & Rigg, Northwest FI. 326 
(1912); Henry, Fl. So. Brit. Columbia 255 (1915); Davidson & 
Moxley, Fl. So. Calif. 305 (1923). 

Eritrichium § Piptocalyx Gray, Proc. Am. Acad. x. 58 (1874). 
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Cryptantha § Pterygium Gurke ; in E. & P. Nat. geet iv. Abt. 
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(1891); Giirke in E. & P. Nat. Pflanzenf. iv. Abt. 3a, 109 (1893), 

Howell, Fl. N. W. Amer. 483 (1901); Abrams, Fl. Los Angeles ed. 1, 
331 (1904); ibid. ed. 2, 304 (1917); Frye & Rigg, Northwest Fl. 326 
(1912); Wooton & Standley, [Fl. N. Mex.] Contr. U. S. Nat. Herb. 
xix. 544 (1915); Rydb. Fl. Rocky Mts. 719 (1917); Davidson & 

Moxley, Fl. So. Calif. 306 (1923); Johnston, Contr. Grav Herb. n. s. 
Ixviii. 56-57 (1923). 

Lappula § Eremocaryum Post & Kuntze, Lexicon 316 (1904). 

Greeneocharis Giirke & Harms in E. & P. Nat. Pflanzenf., Gesamt- 

reg. 462 (1899); Rydb. Fl. Rocky Mts. 718 (1917). 
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ARTIFICIAL Key TO SPECIES. 

Nutlets Bisedetien ce ity ery ei ees Cols erat 1. C. holoptera. 

Ppsetge decidedly heteromorphous. ............----+- 2. C. racemosa. 
Pedice ure or none, less than ‘ta 

Nutlets heteromorphous, the odd ae es al. 
ruiting calyx ca. 2 mm. long; nutlets 0.6-0.7 mm. long...3. C, angelica. 
Fruiting calyx 2.5-3 mm. long; nutlets ca. 1.7 mm. sagt 4. C. naequala. 

Nutlets homomo — ous or if Sightly hetecsociboun ¢ 
odd nutlet 

Age — somewhat bent, margin thickish; mia 
Se SO ee a C. pusilla. 

Nutlets ¢ dutkeb. URpainhit: margin thin; gynobase subulate. 
utlets very oe ughened, decidedly plano- 

nvex in cross-section (the back rounded and 
Be es vis ce ee ge ee 6. C. costata. the face 

Nutlets tubereulate or ee not noticeably plano- 
crew a in cross-sectio ; 

or gid rarely 2; palys obliqocly conieal «akon 
Nutlets 4, calyx symmetric al. 

— mature calyx obviously 
Ps Pea a. ee 18. C. oxygond. 
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Corolla inconspicuous; mature calyx sere! 
almost as broad as long............... C. pterocarya. 

Nutlets with Pifesice rounded or angled, never with Hace 
li 

Nutlets all sm 
Hairs on ae uncinate or decidedly arcuate 

Style reaching ae height of nutlet, this with an 
ne APBOI Sc ie ao ee ore 53. C. rostellata ope 

Style a. less than 1/2 height of nutlet; groove 

agers: nearly a rostrate; hairs on calyx usually 
] nerusted an "Reaper OU nc, aa i 54. C. flaccida. 

Nutlets decidedly compressed, acute; hairs on oye 
oothis PRO Nie wee . C. sparsiflora. 

Hairs on pte 
Nutlet with coeennis 

Natiets 1; flowers sligry. not biserial.....57. C. glomeriflora. 
Nutlets 4; flowers in biserial naked eee ‘gerne ge ee 56. C. affinis. 

Nutlet with a centrally placed groove 
Spikes bracteate. 

Sty oo reaching or a little surpassing the nutlet-tips; 
utlets ovate, groove usually simple or nearly 
Seles Cee as Foes BROS ee ee 46.C. leiocarpa. 

Style reaching ‘ake -3/4 height of a a se 
oblon: to lanceolate, ually 
broad- 

Stems sodas: ‘ nutlets RE ewer ra gee 16. 
Stems green; nutlets 1-4, rach when solitary. 

‘ Cor gas ess than 1 mm. broad; diffuse prostrate 
sai a eee tea cs gehen 51. C. Brandegei. 

Corolla x 5-2 mm. broad; sparsely ee 
—— plants. «2. 0.. 6 es ese ete. 

Spikes naked or with a few bracts at base. 
Nutlets connie ovate. 

Corolla conspicuous, 4-7 mm. broad; spikes 
commonly ternate.............. Riis 36. C. Hendersoni. 

Corolla inconspicuous, 1-2 mm. broad; spik 
usually solitary or geminate. bi 

~~ above the leafy mass of plant, well dened. 

C. maritima. 

. C. Abramsii. 

’. Torreyana. 
Mpc ye so solitary, not sharply differenti- 

ted from the leafy peduncular ste 

Nutlets ‘homomorphous; Montana and Colo- 
Rea Cork Sea eos 40. C. ambigua.” 

Nutlets "slightly re Colorado 
mW ONIN a ea 20. C. Pattersoni. 

Nutlets oblong-ovate ern ceolat 
Style reaching 1/4-3/4 height of ponte omg ng 

pressed hispid-villous 
n y acking, ——— aantion 

bristles; desert interior.. 2... .<..-.5... 44. C. gracilis. 

Cal sparsely hispi-strigoe and evidently 
et eadin oo coastal slopes of Cali- 

orni 

Hairs on Upper ner of ealyx-lobes a 
WE PORTER a nemaclada. 
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Hairs on upper part of calyx-lobes spreading 
or ascending. 

Style reaching to 2/3-3/4 height of nutlets. 
50. C. Clevelandi. 50. 

Style reaching to 1/4-1/2 height of nutlets. 

Style almost reaching the nutlet-tips or surpassing 
em. 

Margin of nutlets acute, at least above the 
e. 

Corolla conspicuous; style clearly ela oe 
nutlets, these 2-2.5 mm. long C. mohavensis. 

— inoanepicuone| style reaching sh ees 
utlet-tips or a trifle a by them; 
i ets 1.2-2 mm. lon 

gece of nutlets nueioden 
ove of nutlet o ae bene into a “ag 
angular aiales: cua! usually with 
definite central axis; not Califor ee 45. C. Fendleri. 

Groove of nutlet close d thro ughout; pla 
as regularly branched; Californian. . 47. "C hispidissima. 

Nutlets all rough or at least some of them so 
Nutlets decidedly goes omorphou: 

ature calyces strongly appressed to . a rachis; : 
decidedly gibbous on axial side, .14. C. dumetorum. 

Mature calyces so aeekat sprea tina: ae a wal ‘gibbous. 
Fruiting calyces widely spreading or reflexed, mos 

hirsute on axia Si BS rer ey 13. C. echinosepala. 
, most h vA hy : ee 

Spikes ine cites or ate sO; poses deciduous. Pedi 
edicels slender, 1-4 mm. long...........-. 2. C. racemosa. 

Pedicels stout and obscure, ths than 1 mm. long. 
s 

Nutlets 1-1.7 mm. lon 
Nutlets 1.3-1. 7 mm. coe calyx 2-3 mm. 
ty ieee eee ens tina a eek eens 4. C. inaequata. 
— ca. 1 mm. long; calyx 3-4 mm 

CSS Per aes ee CAPES Oey 8. C. angustifolia. 
Odd _ nutlet pee: style surpassed or occasionally 

reachng to the nutlet-ti 
Nutlets phe 0.7-0.9 mm. ee triangular-ov on 

5. C. micromeres. 
Nutlets larger, 1-2.3 mm. long, ovate to icisceleies 
Odd nutlet smooth an WMS ee Cis: s 16. C. maritima. 

ee Oe ye ae ee 23. C. minima. 

ae oe 
Odd inthok spinular-muricate; calyx-lobes 

conspicuously thickened....... 24. C.-crassisepala. 
Odd nutlet more or | —— calyx- 

ee ee oe ea ar ran Pattersoni. 

. C. microstachys. 

> 

Se ae 43. C. Watsoni. 

me Bains Sige eae 3. C. angelica. 

a en 
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a lanceolate or narrowly Aloe 
sely tuberculate, odd one 2-2.6 
ONG iia ee 22. C. Kelseyana. 

Nutlets horiomorphonssc or practically so. 
Calyx: circotnarisesile...:o5 er. ee es 10. C. circumscissa. 
Calyx not circumsciss 

rd i 
de of nutlet; oo narrowly phere ral .11. C. albida. 

nobase Soba SUBIR i pes eS ee . C. micrantha. 
Spikes “sparingly if a t sil bracted. 

ook cou. Bion ee narrowly pyra- 
idal ¢bwco eee, ee pusilla. 

rsperne straight, usually dull; gynobase subu- 

Nutlets small, 0.5-0.7 mm. ig Pee punk Se 9. C. Grayt. 
Nutlets larger, 1. os mm one 

Nutlets triangular. ith a estion 
ie medial eat ee ey dull. proach: 

aids aise ae a aid eee Glgeaaa S eoearetes C. muricata. 
Nutlets « <i to lance-ovate; plants canesgent, 

Spikes aohtary.:.. So Ae . C. patula. 
Spikes er ered — or Say 

geminate or quinate.......... 28. C. intermedia. 
Style ane ee by or nee reaching to the 

Condi conspicuous broad. 
Calyx evidently ‘pedicel pce ner oe long- 

villous, not hispid or hirsute............... 34. C. crinita. 
Calyx sessile or nag eon sashes bed hispid, at 

most ea short 
Beale. oe - Bs iutlets pio Re gyno- 

Nutlets “sual Se otaciiaL ovate-triangular, 
— calyx-l obes shorter than 

uutlet ery rage y connivent....... 35. C. excavata. 
Nutlets Bees erect, ovate-oblong or nar- 

wly ovate; calyx-lobes evidently sur- 
neo Sg nutlets and closely connivent 

them over ase 

ing 1/3-1/2 gts Fy of lari PPeaas 25. C. decipiens 
Axial nutlet developing; zynobase abo 

eight of mutiet. 26. Ok usc s C. utahensis.~ 
Normally all 4 nutlets developing; gynobase 

ey in pt is Sea of nutlets 
Plant low and widely branched; 

sp = ee Eee Oy eee 33. ©: mariposae. 
Plant erect asd got Alon branched; spikes 

minate or ternate 
calyx subintinied, extremely 

usually stiffly erect me 
Pasar a conspicuous axis, branches 
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usually widely divaricate........... 27. C. foliosa. 
Hairs on calyx sle opis _ ee coarse; 

stem irregularly br: 
Calyx-lobes p eanbes- “hirsute; nutlets ob- 

pceavute. verrucose......... C. intermedia. 
Calyx-lobes bagged hispid: nutlets ovate, 

TiberCHintes i Sad a ee 36. C. Hendersont. 
Corolla Hen tana ae mm. broad 

Ov ules 2, nutlet and calyx: bent... 2.6. 65«ks 12. C. recurvaia. 
Ovules 4; nutlets and enlyx straight. 

N si very small, 1.5 mm. long; aie 
mewhat bracted RE oct ie eR . C. Traskae. 

Nutlets | larger, 2-3 m arene spikes very wast 
ingly if at all bracteat 

Nutlets usually clitary; gynobase 1/4-1/2 
hei let nu 

Nutiet: persistent, axial... <2... ..2 5. C. texana. 
Nutlet finally cise sant abaxial... ce "6. decipiens. 

Nutlets us y: 4. 
utlets decidedly 
Plant et since, patid, usually 2-3 

i. i es commonly geminate 
Ge a pe ue ag aie ats 39. C. simulans. 

ait spreading hispid, usually 1-1.5 
pa all; —— ves usually solitary 

shee ni 
Nutlets with p33 pcan ve tubercula- 

PSE TSO Ri Reno ae arte tneye gt 40. C. ambigua. 
Nutlets with elongate papillae or 

MOMONION Sond asta oe 41. C. echinella. 
Nutlets more or ~~ ~~ eolate. ‘ 
Stems op tani Pope gee aie 29. C. barbigera. 
Stems 

Nutlets. verrucose or verrucose-muri- 
a ae roots 

ae OS ria, 

DESCRIPTION AND CLASSIFICATION OF THE SPECIES. 

Ser. I. ANGUSTIFOLIAE. Nutlets 4, muricate or tuberculate, 

dark with pale roughenings, triangular-ovate or triangular-oblong, 
with sides acute or knife-like or definitely winged, homomorphous or 

in most species decidedly hetermorphous with odd nutlet abaxial 
larger and sometimes slightly less roughened than the others; style 
definitely surpassing the nutlets. 

a = ag anal 1-4 mm. long; gpl annuals. 
rphous, oe = poo ee ti eka es 1. C. holoptera. 

Nate utlets he aviataaeplaes peau pe Peers 2. C. racemosa. 
Pedicels stout and very eect. less than | 1 mm. long. 

Nutlets with a bo teen ll margi 
Nutlets Pol ae rani 
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Fruiting calyces ca. 2 mm. long; nutlets 0.6-0.7 mm. 
12) Rp a SR SU Ran pate blpuan Spurr aint a oN Maeda aS . C. angelica. 

0: tnaequata. 
Nutlets homomorphou 

utlets coarsely tabsrsulate: bent; gynobase narrow ly 
PYTMNMEL Ga ee ee . C. pusilla. 

bape very obscurely roughened, straight; aches: 
Mis sel de ee te a ee 6. C. costata. 

Nutlets bein te erely a sharply angled margin. 
Spikes beastente throughout; style thick.............. 7. C. micrantha. 
Spikes bractless or practically so; style slender. 

e heteromorneas. ne aC, onesies. 
Nutiets homomorpnows... .. ee eS C; 

1. C. holoptera (Gray) Macbr. Coarse erect annual, herbaceous 
or rarely somewhat suffruticose towards the base, 1-6 dm. tall; 
branches rather numerous and ascending, hirsute as well as strigose, 
usually drying brownish; leaves oblanceolate to lance-linear, 3-6 cm. 
long, 3-8(-12) mm. broad, acute or obtuse, coarsely pustulate and 
hirsute beneath but less so above; racemes geminate, naked or 
sparsely bracteate, usually ca. 5 em. but becoming 10 cm. long; 
corolla inconspicuous, tube shorter than calyx, the ovate lobes as- 
cending and less than 1 mm. long; fruiting calyx oblong-ovate, 2.5- 
3.5 mm. long, subsymmetrical, rather persistent; pedicels ascending 
or decurved, 0.7-1.5 mm. long; mature calyx-lobes lanceolate, some- 
what connivent, midrib thickened and hirsute, margins strigose; 
nutlets 4, homomorphous, 1.5-2.5 mm. long, body oblong-ovate or 
triangular-ovate, dark with pale tuberculations, margin narrowly 
to quite broadly winged, groove open or closed above but dilated into 
an areola below; gynobase slender, about equalling the nutlets; style 
clearly surpassing the nutlets but shorter than calyx-lobes——Contr. 
Gray Herb. n. s. xlviii. 44 (1916). Eritrichium holopterum Gray, 
Proc. Am. Acad. xii. 81 (1876). Krynitzkia holoptera Gray, |. c. xx. 
276 (1885). Oreocarya holoptera Greene, Pittonia i. 58 (1887). 

Deserts of California and western Arizona. Not common. 

ARIZONA: oe 1876, Apes (G, TYPE); near Peach Springs, Grand 
Canyon, 1884, Lemmon (UC). CaALtFoRNIA: san ay places near Palm Reet, 
120 m. alt., Sener 2066b and 2 2070  (G): Marshall Canyon, 16 
Coachella, 90 m. alt., Ha é 5786 and 5788 (UC); Calexico, Davy 8007 ( UC): 
rocky talus slopes at foot of The Needles, Grinnell (UC); “The Cavin: fs 
sink of the Mohave eed Parish 9855 (UC). 

This species was founded by Gray on two collections cited thus: 
“S. Utah, Capt. F. M. Bishop; Ehrenberg, Arizona, Palmer.’ The 
material collected by Bishop is an immature scrappy specimen of 
C. pterocarya. Palmer’s Ehrenberg collection consists of two mounted 
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sheets with fruit. As would be suspected almost the whole of Gray’s 

original description is based upon the Arizonian plant. Subsequently 

Gray excluded Bishop’s collection and cited only the Ehrenberg 

material as representative of his species. For these reasons Palmer’s 
Ehrenberg collection is taken as the type of C. holoptera. 

2. C. racemosa (Wats.) Greene. Long-lived annual often de- 
cidedly suffruticose towards the base, 1-10 dm. tall; stems single with 

numerous ascending branches or many and diffusely branched, 

younger parts green, inconspicuously strigose and commonly hirsute, 
older parts woody and becoming brown from the falling away of the 

pale bark; leaves oblanceolate, acute, hirsute, pustulate, the early 
ones 3-6 cm. long and 6-12 mm. broad, the later and more abundant 
1.5-4 em. long and 2.5 mm. broad; racemes apparently forked and 

paniculately disposed, inconspicuously and irregularly bracted, 3-15 
em. long; corolla very inconspicuous, limb ca. 1 mm. broad; fruiting 
calyces oblong-ovate, ascending, 2-4 mm. long, slightly asymmetrical, 
tardily deciduous, inconspicuously biserial; pedicels usually well de- 

veloped, 1-4 mm. long, slender, frequently nodding; mature calyx- 
lobes lance-linear, somewhat strigose, hirsute along the thickened 
midrib; nutlets 4, heteromorphous, triangular-ovate, the acute tips 

slightly out-curved, groove open or closed above but below broadening 
out into a shallow broadly triangular areola; odd nutlet next the ab- 

axial calyx-lobe, 1-2 mm. long, subpersistent, finely muricate or 

tuberculate or both, light or dark; consimilar nutlets 0.8-1.5 mm. 

long, acute, tending to be very narrowly winged, dark with pallid 
tuberculations; gynobase subulate, 34 length of odd nutlet and about 

equalling consimilar nutlets; style much surpassing the nutlets, 
almost as long as the mature calyx-lobes —Pittonia i. 115 (1887); 

Johnston, Proc. Calif. Acad Sci. ser. 4, xii. 1147 (1924). Eritrichium 

racemosum Wats in Gray, Proc. Am. Acad. xvii. 226 (1882). Ary- 
nitzkia racemosa Greene, Bull. Calif. je Sci. i. 208 (1885). John- 
stonella racemosa Brand, Fedde Re in press. K. ramosis- 

sima Gray, |. c. xx. 277 (1885). C. Sines Piper, Proc. Biol. 
Soc. Wash. xxxii. 42 (1919). C. racemosa, var. lignosa Johnston, 
Univ. Calif. Pub. Bot. vii. 445 (1922). J. racemosa, var. lignosa 
Brand, Fedde Repert. in press. 

Southern Nevada and western Arizona, and southwestward to 
middle Lower California and Carmen Island; usually growing in 

_ places. 

ADA: semishaded places, Las Ve Mts... Goodding 2381 (G, UC); 
Petrified Forest Canyon ect Pam 540 m. alt. t., Heller TOG2E(G) am and 10447 
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(G, UC); rocks, ‘< Meadows, Purpus 6024 (UC). Pong Grand Canyon, 
1885, Gray (G); Diamond Creek Canyon, Wilson 170 (UC). CaLrtrorNta: 
on and ‘eon ¥ ee Silver Canyon, White Mts. east af Laws, Heller 8209 (G); 
Spey nt Canyon, Hall & Chandler 7034 (UC, TYPE of C. racemosa, var. 

nosa); Biveres Canyon, Parish 10125 (UC); Morongo Wash, 900 m. alt., 

Spencer 2078 (G); Borregos Seine s, 1894, Brandegee (Ge: San Felipe ope 
ci aoteaale "2704 (G); Split Mt., 1905, Br andeg ee (UC); canyon near Mesquite 

Mts., 1883, Orcutt (G);Cantillas Mts., 1884, Orcutt hia UC);San Julio Canyon, 
1889, Brandege e (UC); San Sebastian 1884, ndegee (UC); San Reguis, 
1889,  Brandegee (UC); Santa Maria, 1889, pleas ne UC); Cajon de Santa 
Maria, 1889, Brandegee (UC); talus, Puerto Refugio, Angel de la Guarda 
ae. Johnston 3374 (G); shaley slope, San Estaban elena Johnston 31 75 
(G); cobble-stone beach, South San Lorenzo Island, Johnston 4192 (G 
foot of cliff, Las Animas Bay, Johnston 3505 (G); Santa Boealin: Palmer 
188 (G); foot of gypsum cliff, Si Marcos Toland, Johnston 3621 (G); Carmen 
Island, Palmer 846 (G, UC). 

A very distinctive plant to be confused only with C. holoptera, 
which has homomorphous, more broadly winged nutlets. The very . 
diffusely branched form of C. racemosa, which is most common in the 
Mohave Desert, has been described as C. racemosa, var. lignosa. It 
may be worthy of recognition. 

3. C. angelica Johnston. Much branched finely strigose herb 
15-25 em. high; stems spreading, rebranched, brown and glabrous 
below, a and canescent above; leaves linear, 8-24 mm. long, 

1-2 mm. broad, loosely strigose, densely and minutely pustulate, 
Scantling: spikes solitary, crowded, slender, naked, 4-9 cm. long, 
very floriferous; corolla minute, ca. 1 mm. long, ca. 0.5 mm. broad; 

fruiting calyces oblong-ovate, 1.5-2 mm. long, ascending, subsessile, 
somewhat asymmetrical; mature calyx-lobes linear, erect, ribbed, 

sparsely hispid, abaxial one slightly the longest and most hispid; 
nutlets 4, hetermomorphous, triangular-ovate, dark with small pale 
tuberculations, margins sharp and with a very narrow knife-edge, 
back convex, groove closed above but dilated below into a shallowly 
triangular areola; odd nutlet next the abaxial calyx-lobe, ca. 0.7 mm. 
long, somewhat persistent; consimilar nutlets ca. 0.6 mm. long; 

gynobase narrow, almost as long as the consimilar nutlets; style very 

much surpassing the nutlets.—Proc. Calif. Acad. Sci. ser. 4, xii. 1143 

19 
teas only from Angel de la Guarda Island in the Gulf of Califor- 

nia 

inet LIFORNIA: on silty flats, Angel de la Guarda Island opposite 

Pond xmig Johnston 4221 (G, UC, IsoTYPEs). 
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A well marked species, probably most related to C. racemosa, from 
which it differs in such developments as smaller and sessile calyces, 
much smaller nutlets, and narrower leaves. To judge from the de- 
scription of C. inaequata it differs from that species in its denser 
spikes, and much smaller calyces and nutlets. Except for the very 
narrowly winged ial the nutlets of C. angelica are very suggestive 
of those of C. Gra 
ple, atid is Loosely and sparingly branched herb 
3-4 dm. high; stems erect or ascending, hispid and strigose or hirsute 
towards the base; leaves oblanceolate to linear, 2-4 cm. long, acute, 
not numerous, more or less hispid, pustulate especially underneath; 
spikes geminate or solitary, 4-12 cm. long, at times sparsely bracted 
below; corolla inconspicuous, tube shorter than calyx; fruiting calyx 
ovate-oblong, 2.5-3 mm. long, ascending, pedicels less than 0.5 mm. 
long; mature calyx-lobes lanceolate, midrib thickened and hirsute, 
axial lobe most pubescent and thickened; nutlets 4, heteromorphous, 
triangular-ovate, dark with small pale tuberculations, margins de- 

_cidedly acute, groove closed above but below gradually dilating into 
a shallow triangular areola; odd nutlet ca. 1.7 mm. long, somewhat 

persistent, slightly lighter than the others, next the abaxial calyx- 
lobe; consimilar nutlets ca. 1.3 mm. long; gynobase equalling the con- 
similar nutlets but surpassed by odd nutlet; style much surpassing 
the nutlets—Univ. Calif. Pub. Bot. vii. 444 (1922). Johnstonella 
imaequata Brand, Fedde Repert. in press. 

Southeastern California. 

CaLirorniA: among rocks, Pleasant Canyon, Panamint — 600 m. alt., 
Hall & Chandler 6925 (UC, TYPE); Baxter, Parish 9859 (UC) 

The status of this species is problematic, since the collections upon 
which it was based have not neen available to me for several years. 

The description given above is adapted from a preliminary diagnosis 
made in 1922. It is possible that the plant is only a form of C. race- 
mosa, although it has been noted as differing in its subsessile calyces 
and less extended duration. 

5. C. pusilla (T. & G.) Greene. Low plant usually with very 
numerous prostrate-ascending stems; these very slender, usually 

strictly branched, 3-15 cm. long, canescent, appressed villous-hirsute; 
leaves crowded near base of plant but distant above, spathulate- 
linear to linear, 1-3 em. long, 1-2 mm. wide, somewhat pustulate and 

hispid below but less so above; spikes solitary or geminate, 2-8 cm. 
long, naked or with a few minute bracts; corolla inconspicuous, shorter 

than calyx, 1.5-2 mm. long, lobes slightly spreading oblong ca. 0.3 

Mes eS ee 
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mm. long; fruiting calyces 2-2.5 mm. long, broadly ovate, sym- 
metrical, sessile or subsessile, early deciduous; mature calyx-lobes 

lance-ovate or oblong-lanceolate, hirsute, midrib only slightly thick- 
ened; nutlets 4, homomorphous, lucid, ca. 0.8-1.2 mm. long, tri- 
angular-ovate, bent, tan-colored with low light-colored tuberculations, 

margin angled and beveled, groove opened or closed above but ex- 
panding below into a shallow open triangular areola; gynobase nar- 
rowly pyramidal, about equalling the nutlets; style much surpassing 
the nutlets, ca. 4 length of gynobase.—Pittonia i. 115 (1887). Eri- 
trichium pusillum T. & G. Pacif. R. R. Rep. ii. pt. 2, 171 (1856). 
Krynitzkia pusilla Gray, Proc. Am. Acad. xx. 274 (1885). 

Southern Arizona and New Mexico southward to Durango. 

Arizona: near Nogales, 1902, Orcutt (UC); Douglas, 1907, Goodding 2264 
+ UC). New Mexico: without locality, Wright 1571 (G, EXAS: For 

Davis, 1880, Gi 5 (G); Kent, head . Earle 105 (UC); El Paso, Jones 
3741 (UC); Llano Estacado, Pope PE). CH HUA: hills an — : : HU 
near Chihuahua, Eu 184 (G, UC); ciniaiey of Chihuahua, 1300 m 

: Topehianes Palmer 28 (G, UC); aces. }3_(G). 
Palmer. 139 (G, UC) Sr 227 in pt. (G 

a very distinct species readily see by its beveled, bent, 
lustrous nutlets that just equal the somewhat basally constricted 
gynobase. The type is given as coming from “ Rio Pecos to Llano 
Estacado, ete. in sandy soil, March.’”’ From a study of the journal 
in Pope’s Report, the locality given is found to be within about 100 
kilometers traveled between March 24th and 26th 1854. This would 
make the type locality lie somewhere near the juncture of Ward, 
Crane and Ector counties, Texas. 

6. C. costata Brandg. Coarse stiff few-branched herb 1-2 dm. 
high; stems (especially younger parts) canescent, densely villous- 
strigose and usually somewhat hirsute as well; leaves lanceolate to 
linear, 1-3 em. long, 2-4 mm. wide, broadest near base, apex acute, 

above villous-strigose and sparsely hispid, beneath more hispid and 
frequently also pustulate; spikes rigid, 2-5 cm. long, solitary or 

geminate, sparsely leafy-bracted; corolla inconspicuous, ca. 2 mm. 
long, tube shorter than calyx, lobes broad and ascending; fruiting 

calyces ovate-oblong, 4-6 mm. long, subsymmetrical, spreading, de- 

ciduous, subsessile; mature calyx-lobes linear-lanceolate, somewhat 
connivent above with tips slightly spreading, midrib thickened hir- 
sute, marginsstrigose; nutlets 4, | 
with the nutlet next the abaxial calyx-lobe slightly the largest, ca. 
1.8 mm. long, triangular oblong-ovate, back strongly convex, incon- 
spicuously rugulose or faintly verrucose, face noticeably flat or even 
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slightly convex, margins sharp and narrowly winged; groove very 
shallow, closed above but dilating below and merging into the deltoid 
shallow areola; gynobase subulate, equalling the nutlets; style not 
sharply differentiated from the gynobase, much surpassing the nut- 
lets.—Bot. Gaz. xxvii. 453 (1899). C. seorsa Macbr. Contr. Gray 
Herb. n. s. xlviii. 46 (1916). 

Deserts of Southern California. 

Cauirornia: Needles, Jones 3841 (G, Type of C. seorsa; UC, 1soTYPE); 
gravelly hillside 17 km. west of Needles, 210 m. alt., Munz & Harwood 36014 
(UC) ; sandy desert, Blythe Junction, 360 m. alt., Munz & Harwood 3587 (UC); 
in desert sand near mouth of Tahquitz Canyon, 210 m. alt., Spencer 1524 
(G); in sand, Palm Canyon, 180 m. alt., Spencer 1527 (G); margin of wash, | 
Borregos Spring, 1889, K. Brandegee (UC) ; Borregos Spring, 1895, Brandegee 
(UC, TyPx of C. costata); Hodges Mts., Hall 5974 (UC); sand hills near Traver- 
tine Terrace, 52 m. below sea-level, Parish 8429 (UC); in desert sand, Mecca, 
57 m. below sea-level, Spencer 1514 (G); Mecca, 60 m. below sea-level, Parish 

- 8465 (G). 

A very distinct species readily recognized by its peculiar nutlets | 
and by its rather coarse, stiff habit and very canescent herbage. 

7. C. micrantha (Torr.) Johnston. Slender strigose ascendingly 
branched dichotomous herb 5-15 em. high, drying brownish; root and 
lower parts of stem stained with dye; leaves oblong-oblanceolate, 
3-7 mm. long, 0.8-1.4 mm. broad, canescent-strigose and occasionally 
short villous-hirsute, rounded at apex, uppermost scarcely reduced 
and extending through the inflorescence; spikes very numerous, soli- 
tary or geminate, dense, strongly unilateral, leafy-bracted throughout, 
1-4 em. long; corolla inconspicuous or medium-sized, limb 0.5-2.5 
mm. broad, faucal appendages poorly developed; fruiting calyx 
ovate-oblong, 1.8-2.5 mm. long, slightly asymmetrical, decidedly bi- 
seriate, base broadly conical; pedicels 0.5-0.8 mm. long; mature 
calyx-lobes oblong-lanceolate, broad, erect, hirsute, midrib not par- 
ticularly thickened; nutlets 4, homomorphous or somewhat hetero- 
morphous, 1-1.3 mm. long, plumbeous or brown, smooth or tuber- 
culate, abaxial one usually a trifle the largest and most persistent; 
groove extending full length of nutlet, narrow, scarcely broadened at 
base; gynobase subulate, nearly as long as the calyx, much surpassing 
the nutlets and bearing at its summit the sessile stigma.—Contr. 
Gray Herb. n. s. Ixviii. 56 (1923). 

Yar. genuina. Corolla inconspicuous, 0.5-1.2 mm. broad.— 
Eritrichium micranthum Torr. Bot. Mex. Bound. 141 (1859). Kry- 
nitzkia micrantha Gray, Proc. Am. Acad. xx. 275 (1885). Eremocarya 
micrantha Greene, Pittonia i. 59 (1887). C. micrantha Johnston, |. ¢. 
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Eremocarya muricata Rydb. Bull. Torr. Bot. Cl. xxxvi. 677 (1909); 
Macbr. Proc. Am. Acad. li. 545 (1916 

Southeastern Oregon to Utah, southward to northern Lower 
California and Arizona, and eastward along the Mexican boundary to 
western Texas. 

OREGON: hen sepa 1898, Cusick 2020a (G). Uvan: Stansbury 
Island, 1290 m. alt., Watson 856 (G); v alley of the Virgin near St. George, 

2 t N Parry 164 (G, gir PB m um). ADA: Logan, Kennedy 1832 
‘se nes, Moapa, Goodding 2203 (G); deep sand, Beav m 

Wash, Goodding 2144 (G) IFORNIA: sandy place, Mohav sert, 300 m 
alt., S pencer 436 (G); ogipneelcs Jones 106 (G); Mohave Desert, 1880, Lemmon 
(G); Acton, Elmer 8? A ); Los Angeles, 1880, Nevin (G); sand in Arroyo 
Seco, Pasadena, Allen 8 (G) ; dry sandy ground, San Gabriel Wash near El 
Monte, Johnsto or Re : ernardino, 1876, Pa: (G); sandy hills, 
Mesa Grande, 99 It., Spencer 1304 (G); Agua Caliente, Parish 771 (G) 

: sandy place near Palm s, 120 m.a esert sand, 
Palm Springs, 135 m. alt., Spencer 844 (G); desert sand, Coyote Wells, Spencer 
19 ); desert sand, M , 59 m. below sea-level, Spen 515 (G); desert 
sa ain Springs, 678 m. alt., Spencer 857 ER CALIFORNIA 
oe oe 1889, Brandegee (UC) ; without locality, 1883, Orcu ) 

NA: near Tucson, Greene 1112 (G); Wickinburg, (G); near Camp 
Low ell. 1881, "Prin gle (G); Prescott, Rusby 745 ( w Mexico: without 
locality, 1851-2, Wright 1565 (G). Posie sands along Rio Grande, El Paso 
Thurber 181 (G); ET Paso, = hae 3703 (G). 

Py Var. lepida (Gray) Johnston. Corolla acne iba 1.0-1.5 mm. 
broad; plants usually coarser than in var. genuina.—Contr. Gray 
Herb. n. s. Ixviii. 57 (1923). Eritrichium neti. var. lepidum 
Gray, Synop. Fl. N. Am. ii. pt. 1, 193 (1886). Krynitzkia micrantha, 
var. lepida Gray, Proc. Am. Acad. xx. 275 (1885). Eremocarya 
lepida Greene, Pittonia i. 59 (1887). Eremocarya micrantha, var. 
lepida Macbr. Proc. Am. Acad. li. 545 : 

Southern California, most common in warm montane valleys. 

Cauirornia: Middle Fork, Mt. Pinos, Hall 6540 (UC); Grayback, 1880, 
aes (G); near Pine Lake, Bear Valley, Abrams 2904 (G); Forest t Home, 

malt... 1 0 ; Bear 8 : a 913, Mason (G : Valle la (G); sandy hills 
: Idyllwild, 1590 It., Spencer 1301 (G); woods, Idyllwild, 1620 
| Spencer 1347 (G); Warners Hot Springs, Ea. 2591a (G); dry canyon 

or ne , Abrams 3594 (G); desert sand, ygibrema S = 
alt., Spencer 858 (G); San Diego, 1876, Cleve. (G, TyPE of EF. m 

; lepidum). LOWER CALIFORNIA: ‘San Pedro Martir, 1893, Bromine wor 

The nutlets of C. micrantha are exceptionally variable. Some 
plants have all the nutlets smooth, others have all of them tuberculate, 

while still others have the abaxial nutlet of each calyx tuberculate and 
the remaining ones smooth. Eremocarya muricata is described as dif- 
fering from C. micrantha in having tuberculate nutlets, but in the 
isotype of that species contained in the Gray Herbarium I find that 
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although most of the calyces have roughened nutlets a few of them 
(and these always the oldest) have decidedly smooth nutlets. In 
plants characteristically smooth-fruited it is quite common to find 
that the oldest calyces contain three smooth nutlets and a tuberculate 
one. Not only is there a decided tendency towards heteromorphism 
in markings and roughenings, but to a slight degree also in size and 
firmness of attachment. The abaxial nutlet is commonly a trifle 
larger than the other nutlets and is somewhat more firmly attached 
to the gynobase. None of the nutlet-variations can be geographically 
correlated. Despite its variable fruit the species is readily recognized 
because of its densely bracteate inflorescence, deeply dye-stained root 
and long-protruded gynobase. 

8. ©. angustifolia (Torr.) Greene. Diffusely branched from the 
a base, 5-20(-45) em. tall; stems canescent, villous-hirsute, commonly 

somewhat strigose-villous, lowermost branches decumbent or loosely 
ascending; leaves linear, 1.5-4 cm. long, 1-4 mm. wide, spreading, 

not crowded below, hispid or strigose, somewhat pustulate especially 
underneath; spikes geminate, usually ca. 5 cm. long, rather dense, 
commonly naked; corolla usually inconspicuous, tube 1-2 mm. long, 
limb 1-2.5 mm. broad; fruiting calyces ovate-oblong, 3-4 mm. long, 
stiffly ascending, strongly biseriate, slightly asymmetrical; pedicels 
‘less than 0.5 mm. long; mature calyx-lobes lance-linear, rigid, slightly 
connivent, midrib thickened and hirsute, margin somewhat villous- 
ciliate, abaxial lobe longest and most hirsute; nutlets normally 4, 
heteromorphous, ovate-oblong, brown or plumbeous with pale tuber- 
culations or rarely murications, back convex, face flattish, margin 
somewhat angular; odd nutlet next the abaxial calyx-lobe, a trifle 
larger and more persistent than the similarly colored and shaped con- 
similar nutlets which are ca. 1 mm. long, groove usually narrowly 

open above but broadening at the base; gynobase columnar, equalled 
by consimilar nutlets but shorter than odd nutlet; style usually sur- 

passing even the odd nutlet.—Pittonia i. 112 (1887). Eritrichium 
angustifolium Torr. Pacif. R. R. Rep. v. 363 (1857). Krynitzkia 
angustifolia Gray, Proc. Am. Acad. xx. 272 (1885). : 

_ Southern California and southern Utah, southward to Lower Cali- 
fornia, Sonora and western Texas. 

CALIFORNIA 
Orcutt (UC); Barstow, 1915, K. Brandegee (UC); sandy places near Barstow, 

7 pencer 209 ); Needles, 1884, J 

> 6a, 3 . 
unes, Old Beach, near Holtville, Parish 8124 (UC); Twentynine Palms, 
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1902, berg 3 lle desert — Indio, 30 m. alt., Spencer 1517 (G); 
sandy wash, s Well near Mecca, 59 m. below sea-level, Munz & 
Keck 4763 ‘aye ihvieg Mecca or a et 1512 and 1785 (G); Cameron Lake, 
ee ve C); Yaq ui Wells, Eastwood 2632 (G); bottom lands near Colo- 
a , 750 m at. Hall 5922 (UC); in sandy places. Colorado pees 
a 195. 196, 197 a 201 (G); without bored: Coulte er 500 (G). Low 
ALIFORNIA: stony s Angeles Bay, Palmer 606 (G); San Aguada, 

Palmer 241 (G UG): Angel de la Guarda Island Fakaskie 4227 (G). NEVADA 
, Goodding 2 , UC): me ; t., Heller _10439 (G); 

Amargosa in moist place near station, 900 m. alt., Helter 10976 _(G); 
sandy wash, eee eee Wash, oT Fo 2169 (G); y Valley, Ken- 
ued 'y & Goodding 26-(UC). “Arizona: Fort Yuma. lente (NY. Type); Fort 

ma, DuBar ne (NY, cotype); Gila River, Thurb-r 690 (G); Tueson, 1907, 
I Te ‘1884, Parish (G); Tucson, 1894, Toumey (UC); ¢ campus of 

Savant of Arizona, Thornber 407 and_516 (UC); without locality, 1876, 
Palmer (G); without locality, , Pringle (G). thea orres, 2, 
Purpus (UC); dry places, Canyon of Guadaloupe, Sm th (NY); Las Durasnillas, 
1892, Brandegee Nhe Guaymas, Palmer 16! C). New Mexico: mesa 
est o Organ n Mts., 1905, Wooton (UC). Texas: El Paso, 1884, Jones (G). 

Probably the most common Cryptantha in the lower deserts of 
California. Itis readily recognized by its characteristic ashy herbage, 
dense spikes, and heteromorphous dark nutlets which are covered 
with small light colored low tubercles. It is a well marked species, 
having its closest relation in C. Gray. 

9, C. Grayi (Vasey & Rose) Macbr. A small slender herb 5-15 
(-18) em. high; stems usually several, strict or spreading, appressed 
or spreading villous-hispid; leaves quite numerous, linear, 1-4 cm. 
long, 1-2 mm. wide, densely pustulate-setose beneath but much less 
so above, basal ones somewhat aggregated, upper ones reduced; 
spikes usually geminate, naked, densely flowered, 1-4 cm. long; 
corolla minute to medium-sized, tube shorter than calyx, limb 0.5-3 
mm. broad; fruiting calyx oblong-ovate, 1-2 mm. long, sessile or sub- 
sessile, decidedly biseriate; mature calyx-lobes lance-linear, rigid, 
slightly connivent, midrib short-hirsute, margins somewhat villous- 
hispid, axial lobe most pubescent; nutlets 4, homomorphous, very 
small, 0.5-0.7 mm. long, triangular-ovate, dark colored, usually 

bearing light-colored low tuberculations, edges angled or rounded, 
areola shallow and deltoid with the groove above it commonly closed; 
gynobase subulate, equalling or a little shorter than the nutlets; 
style much surpassing the nutlets—Contr. Gray Herb. n. s. xlviii. 
43 (1916). 

Var. genuina. Corolla conspicuous, 2-3 mm. broad; nutlets tuber- 

culate-—Krynitzkia Grayi Vasey & Rose, Proc. U. S. ‘Nat. Mus. xi. 
536 (1888). C. Grayi Macbr. |. ¢. 

Middle Lower California. 
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R Cauirornia: Lagoon Head, Palmer 801 (G, UC, 1soTypss); Cal- 
malt, i Burp (UC); Magdalena Island, Orcutt 27, 52 and 80 (G); Magdalena 
Bay, 1889, Brandegee (UC); Santa Ma rearita Island , 1889, Brandegee (UC). 

Var. nesiotica Johnston. Corolla inconspicuous, 0.5-1 mm. 
broad; nutlets very sparsely sf not at all tuberculate—Proc. Calif. 
Acad. Sci. ser. 4, xii. 1146 (19 
Dunes on islands in Renan part of Gulf of California. 

Lows CALIFORNIA: very common on dunes, San Francisco Island, Johnston 
? (G, UC, 1soryps). 

Pe Var. cryptochaeta (Macbr.) Johnston. Corolla inconspicuous, 
0.5-1 mm. broad; nutlets abundantly tuberculate—Proc. rece. 
Acad. Sci. ser. 4, xii. 1145 (1924). C. micromeres, var. eryptochae 
Macbr. Contr. Gray Herb. n. s. xlviii. 46 (1916). C. jie 
Macbr. I. ec. 45. 

Extreme southern Lower California and Sonora. 

R CALIFORNIA: Cape San Lucas, Xantus 76 (G); saney da 
La Pas: Johnston mors (G); San José del Cabo, Anthon y S47, (G, TyPE of C. micron-eres cryptochaeta). Sonora: Alamos, yom 97 G. gene of 
C; filiformifolia: UC, tsotypr); Alamos, Goldman 308 (G). 

_ Cryplantha eg is very closely related to C. angustifolia, and from 

ly slender forms of the latter it is distinguishable 
an by its decidedly holnathorphovis nutlets. Usually, however, it 
is readily recognized by its very slender habit, and by its herbage which 
usually dries a darker color than that of C. angustifolia. 

Ser. I]. CIRCUMSCISSAE. Nutlets 4, smoothish or incon- 

spicuously muricate, dark, triangular-ovate, with acute sides, homo- 
morphous or subheteromorphous with the abaxial nutlet just appreci- 
ably the largest; style equalling or barely surpassing the nutlets; 
calyx circumscissile at maturity. 

10. C. circumscissa (H. & A.) Johnston. Low herb 2-10 cm. 
high, trimly erect or much branched and forming hemispherical 
masses; stems few to numerous, more or less branched above, strigose 
or hirsute, the outermost somewhat decumbent; leaves oblanceolate, 
3-15 mm. long, 1-2 mm. broad, obtusish, surface siliceous especially 
toward the pale base, strigose or hirsute, obscurely pustulate, upper 
ones scarcely reduced and extending uch the inflorescence as 
foliaceous bracts; flowers axillary, the racemose arrangement obscure; 
corolla more or less i inconspicuous, 1-2(-3) mm. broad; fruiting calyx 
2.54 mm. long, oblong-ovate, united to near the middle, at maturity 
upper half falling away by a circumscission just below the sinuses; 
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basal persistent part of caly es peorcbser pale, cupulate, rpc’ 
hirsute; mature calyx-lobes firm-her inear-lanceolate, scarcely 
ribbed, more or less hirsute; adic, fine ca. 0.56 mm. long; 
nutlets 4, homomorphous or with abaxial one barely the lansest, 
smooth or obscurely muriculate, triangular-ovate or oblong-lanceolate, 
1.2-1.7 mm. long, back flattened especially towards apex, margins 
angled, groove closed and forked below; gynobase about 24 height of 
nutlets, pyramidal-oblong; style equalling or barely exceeded by 
nutlets.—Contr. Gray Herb. n. s. Ixviii. 55 (1923 

Var. genuina. Stems with short appressed hairs, —Lithospermum 
circumscissum H. & A. Bot. Beechey 370 (1840). Piptocalyx cireum- 
scissus Torr. in Wats. Bot. King Exped. 240 (1871); Torr. Bot. 
Wilkes Exped. 414, t. 12 (1874). Eritrichium circumscissum Gray, 
Proc. Am. Acad. x. 58 (1874). Krynitzkia circumscissa Gray, Proc. 
Am. Acad. xx. 275 — Wheelerella circumscissa Rena. Bull. So. 
Calif. Acad. Sci. v. 8 (1906 . Greeneocharis circumscissa Rydb. 
Bull. Torr. Bot. Cl. xxxvi. 677 (1909). C. depressa Nels. Bot. Gaz. 
xxxiv. 29 (1902). 

Southern British Columbia and Idaho, southward to Arizona and 
northern Lower California. 

WasHINGTON: Junction of Coal and Crab creeks, 730 m. alt., Sandberg & 
Leiberg 228 (G); in dried up pools, Pasco, Piper 2966 (G); Ainsworth, 1883, 
Tar dadeoes (G); plains, Morgan’s Ferry, Yakima River, Suksdorf 404 (G). 

EGON: open "sandy places, Bend, Nelson 849 (G); dry sandy slope along 
Des Chutes River, 8 km. below Bend, eet i 709 (G); plains between Pineville 

Leiberg 

pr 
- 2 

sandy we apa 660 m. alt. toes gt ag tee ya ipheg, reat ages 
1290 m alt. 65 

VADA: Pyramid Lake, Ko Srawdar (G, ; Carson City, 1500 m. alt., 
Watson 848 (G); Humboldt Plains, 1872, Gray (G); Carson City, A 
163 (G); Lake Washoe, Torrey 336 (G); near Empire City, Torrey 332 ANUE 
Reno, 1884, Curran (G); log railroad north of Verdi, 1590 m. alt., 
1087 (G); about Carson City, 1446 m. alt., Baker 973 (G); — OL 
Palmetto hoe: Purpus 5841 (G, UC). pecs at ge co 
72 (G). Caxrrornta: Sierra County, 1875, Lemmon (G Road, east 

site of the divide, 2550 m. alt., Smiley 820 (G); pions plains “tad Fork of 

8235 (G); sandy places, Erskin Creek, Purpus 530. (G): A res 7 3705 
(G); hilly ‘hoteles Mohave Desert, 1 ringle (G); sand, Mohave, Heller 
7764 (G); dese cae samme near ene rville ©, 600 gaping =X an er (G); — 
sand, Hesy peria, Spencer 387 (G); near Pi ar y, ams 
(G); sandy soil, Jacumba, Abrams 3659 (G); Cottonwood Springs, Jaeger 
1846 (G). LoweR CALIPORATE: without locality, 1884, Orcutt uC). 
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’ Var. hispida (Macbr.), comb. nov. Stems clothed with spreading 
bristles; plant usually coarser than in var. genuina.—Greeneocharis 
circumscissa, var. hispida Macbr. Proc. Am. Acad. li. 546 (1916). 
Krynitzkia dichotoma Greene, Bull. Calif. Acad. Sci. i. 206 (1885). 
Piptocalyx dichotomus Greene, Pittonia i. 60 (1887). Wheelerella 
dichotoma Grant, Bull. So. Calif. Acad. Sci. v. 28 (1906). Greeneocharis 
dichotoma Macbr. |. c. C. dichotoma Johnston, Contr. Gray Herb. 
n. s. Ixviii. 55 (1923). 

‘estern Nevada and adjacent California. Infrequently collected. 
NeEvaDA: between Boca and Verdi, 1884, Curran (G, tsoTypE of K. dicho- 

toma); Carson City, Anderson (G). Catirornta: Andrews Camp, Bishop 
Creek, 2400 m. alt:, Davidson 2700 (G); trail to Mt. Whitney, 3000 m. alt., 

t Culberton 4240) (G, Type of G. circumscissa, var. hispida); sandy plains, 
a 4243 Yirskin Creek. Purpus 5304 in pt. (G). 

A detailed study of C. cirewmscissa and C. dichotoma has failed to 
disclose any fundamental character capable of separating the two. 
The nutlet-characters used by Gray and Greene are not distinctive, 
since among plants of indubitable C. circumscissa the nutlets not only 
vary from triangular-ovate to oblong-lanceolate, but also from smooth 
and shiny to very finely granulate and minutely muriculate. The 
size of the nutlets does not separate natural groups. The only 
tangible character separating C. circumscissa and C. dichotoma seems 
to be one of pubescence. Since all the material with spreading bristles 
comes from a definite region along the east base of the Sierra Nevada 
I believe that this hirsute form is best treated as a geographical va- 
riety. Consequently Macbride’s varietal name is taken up. It is 
to be noted that annotations in the Gray Herbarium indicate that 
even Gray inclined towards treating C. dichotoma as a mere variety. 

Ser. III. ALBIDAE. Nutlets 4, coarsely tuberculate, dark, tri- 
angular-ovate, thickish, very broadly obtuse or convex on the sides, 
homomorphous but with the abaxial nutlet subpersistent; style much 
surpassing the nutlets. 

11. C. albida (HBK.) Johnston. An erect or frequently loosely 
re ascending herbaceous or fruticulose plant 1-3(-4) dm. high; stems solitary or usually several, simple or commonly paniculately branched, 

more or less villous-strigose as well as hirsute; early leaves in evanes- 
cent basal rosettes, spathulate, becoming 5 cm. long, 1.5-4 mm. wide; cauline leaves numerous and somewhat crowded, reduced above but 
extending as linear bracts through the inflorescence, 3 cm. or less long, hirsute, usually minutely pustulate; spikes 1-7 cm. long, solitary, 
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numerous, loosely bracteate; corolla inconspicuous, ca. 2.5 mm. long, 
tube about equalling calyx; fruiting calyx broadly ovate, 2-3 mm. 
long, only slightly accrescent, becoming remote, subpersistent; mature 
calyx-lobes oblong-ovate to lance-ovate, loosely connivent, midrib 
slightly thickened and short-hirsute, margin appressed-hispid; pedicels 
ca. 0.5 mm. long; nutlets 4, homomorphous, triangular ovate, 1-1.5 
mm. long; tan or brownish, usually sparsely granulate, low-tuberculate, 
thickish, one next abaxial calyx-lobe subpersistent, margins rounded, 
ventral side occupied by a very large open triangular areola which 
appears to be excavated in very mature nutlets by the breaking away 
of the attachment-scar from the nutlet-walls; gynobase narrowly 
pyramidal, about equalling the nutlets; style much surpassing nutlets. 
—Contr. Gray Herb. n. s. Ixviii. 53 (1923). Myosotis albida HBK. 
Nov. Gen. et Sp. iii. 91 (Aug. 1818). Lithospermum ramosum Lehm. 
Asperif. ii. 328 (Nov. or Dec. 1818). Eritrichium ramosum A. DC. 
Prodr. x. 132 (1846). Krynitzkia ramosa Gray, Proc. Am. Acad. xx. 
274 (1885). C. ramosa Greene, Pittonia i. 115 (1887). E. hispidum 
Buckley, Proc. Acad. Philad. 1861, pg. 462 (1861). K. mexicana 
Brandg. Zoe v. 182 (1904); Macbr. Contr. Gray Herb. n. s. xlviii. 49 
(1916). 
Western Texas to eastern Arizona in the vicinity of the international 

boundary, thence south to Durango and Puebla. 
Texas: Mts. , vi rd 46 

(G); valley of Limpia, T858, Hayes (G); argegirian Hayes (G); without 
oO is 

t i RIZONA: waste land, as 
2 (G); sandy plain near the Musta .» 183 7 ye 
Rio Grande Valley r Diaz, . alt., Pringle 8301 (G, UC); mts. 10 
km. east of Palmer (G); , 72 km. east of Saltillo, Palmer 
896 (G); vicinity of illo, Palmer 243 and 343 (G); Parras, P. 
(G, UC); dry places southwest of ada, 1847, Grégg (G); Viesea, Purpus 
126 (UC, TYPE Of K. mexicana; G, 1soTyPE); without locality, Gregg 32 (G). 
Chinvanva: foothills of Sierra Madra near Colonia Juarez, Ne 6. 
(G). Duranco: City of Durango, Palmer 2: , UC). San Luts Porost: 
San Luis Potosi, Parry & Palm : ] Mts., Schaffi 31 
(G). Aauas CALIENTEs: in fiel guas Calientes, Hartweg 157 (G). Hipat- 
0: betwee n del Rio and Hacienda de Antonio, Hu 

authentic fragment of M. albida). Mexico: sandy fields, ecameca, 
Pringle 6648 (G, UC); San Juan Teotihuacan, District of Tezcoco, Seler 
5304 (G). Pursta: Mt. Orizaba, 3000 m. alt., Seaton 173 (G). 

. The nutlets of this species are very thick in relation to their breadth. 
This condition, as well as the very large open (in age excavated) tri- 
angular areola, makes the species readily recognizable. It is practic- 
ally confined to eastern Mexico where in Puebla it sets the southern- 
most outpost for the genus in North America. Not only is it the 
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most southerly ranging of the North American species, but it is the 
only North American species which appears to have its immediate 
relationships in the continent to the south. Cryptantha albida is very 
closely related to C. argentinica Brand of northern Argentina, if indeed 
it is not the same species. 

Ser. IV. MARITIMAE. Nutlets 1-4, tuberculate or muricate, 
usually dark with pale roughenings, lanceolate to triangular-ovate, 
with rounded or obtuse sides, decidedly heteromorphous with odd 
nutlet (sometimes alone developing) axial and larger as well as oc- 
casionally less roughened than others; style surpassed by the nutlets 
or reaching their tips or rarely surpassing them. 

Ovules 2; nutlet 1, bent; style reaching to about 1/2 height 
ee oe ee A oe, 12. C. recurvata. 

Ovules 4; nutlets 4, straight; style reaching to about the 
ee ee eas ce, 13. C. echinosepala. 

Calyx most hirsute on abaxial side, spreading to strict. 
Calyx strictly and closely appressed to the flattened rhachis, 

gibbous on axial side due to basal prolongation of rough 
d nutlet 14. C. dumetorum. 

Nutlets "ope SE 0.7-0.9 mm. long; mature calyx 
ubglobose, minute, with lobes scarcely surpassin 
Oe ee ae 15. C. micromeres. 

Nutlets oblong-lanceolate, 1-2 mm. long; mature calyx o 
ong, medium-sized, with lobes surpassing the nutlets. ce 

16. C. maritima. 

2 12. C. recurvata Cov. Ascendingly branched rather slender 

herb 1-3 dm. high; root frequently dye-stained; stems usually strigose, 
rarely appressed-hispid; leaves remote, oblanceolate or linear-ob- 

lanceolate, 1-2(-3.2) mm. long, 2~4(-5) mm. broad, rounded or obtuse, 
appressed-hispid, densely and minutely pustulate; spikes naked, 

slender, loose, 2-10 em. long, solitary or geminate; corolla incon- 
spicuous, subtubular, ca. 2mm. long, not exserted, lobes short; fruiting 
calyces slender, subdistichously biseriate, very asymmetrical, char- 
acteristically bent and recurved, 3-4 mm. long, tardily deciduous, 
sessile; mature calyx-lobes linear, midrib somewhat thickened an 
hirsute, rarely merely strigose, axial lobe longest thickest and most 
hirsute; ovules 2; nutlet 1, subpersistent, oblong-lanceolate, inwardly 
curved, brownish, dull, granulate-muriculate, next the axial calyx- 
lobe, edges obtusish; groove somewhat oblique, narrow or closed, 
opening into a small basal areola; gynobase slender, ca. 14 length of 
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the matured nutlet, slightly exceeded by aborted one; style commonly 
much surpassed by nutlet.—Contr. U. S$. Nat. Herb. iv. 165, t. 
(1893 
esters Oregon to Utah and the Inyo Region of California. 

EGON: Alword Desert t, 1600 m. alt., teak bo (G, UC). Nevapa: 

sandy soil, Palmetto Range, 1800- i aaa 5865 UC). U 
sandy places, Grand River Canyon, 1230 m. alt Pur , (UC); Dugway, 
1891, Jones CaLiForNIA: Surpr anyon, Panamint Mts., ~ 
alt., Coville & Funston m 713 (G, UC, see Silver Canyon in White ~ 
east of Laws, Heller 8221 (G, UC); Silver Canyon, 1913, K. 5 tees seg C UC); Fish "Take Valles , 1897, Purpus 

One of the most distinct and interesting species in the genus. It 
‘may be readily recognized by its biovulate fruit and spreading, re- 
curved fruiting calyces. 

13. C. echinosepala Macbr. Loosely branched herb 1-2 dm. 
high; stems usually reddish, strigose as well as somewhat hirsute; 
leaves 24.5 cm. long, 2-5 mm. wide, linear to linear-lanceolate, below 
pustulate and short villous-hirsute, above subglabrate or minutely 
strigose; spikes geminate or solitary, usually 2-5 em. long, naked or 
rarely with a single bract; corolla inconspicuous, tube shorter than 
calyx, limb ca. 1 mm. broad; fruiting calyx ovate, 2-3 mm. long, 
sessile or subsessile, spreading or even reflexed, asymmetrical; mature 
calyx-lobes very unequal, lance-linear, strigose and usually hirsute 
along the thickened midrib, axial lobe the longest and most hirsute; 
nutlets heteromorphous, usually 4, pallid, groove narrow and scarcely 
dilated below; odd nutlet minutely muriculate-tuberculate, ovate, 
acute, 1.2-1.5 mm. long, subpersistent, next the axial calyx-lobe, 
margin angulate; consimilar nutlets ca. 1 mm. long, minutely tuber- 
culate, lance-ovate; gynobase evidently shorter than consimilar 
nutlets, oblong; style longer than consimilar nutlets, equalling or 
just surpassed by the odd nutlet——Contr. Gray Herb. n. s. lvi. 57 
(1918); Johnston, Proc. Calif. Acad. Sci. ser. 4, xii. 1147 (1924). 

Southern Lower California. 

Lower Ca.irorniA: Santa Agueda, Palmer 242 (G); Magdalena Bay, 
Lung (UC), Bryant (UC), Brandegee (UC); Magdalena Island, Qeult 15 
(G, TyPE); La Paz, Palmer 26 (G). 

At once distinguishable from nearly all other species of the genus by 
having its fruiting calyces deflexed and most heavily hirsute on the 
axial side. It is probably most related to C. angustifolia. 

14 e Greene. Laxly branched closely strigose herb; 
stems at first erect but later commonly much elongated and sprawling 
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or scrambling among bushes; leaves lanceolate, thickish, 2-4 em. long, 
2-4(-8) mm. wide, sparsely appressed hirsute-villous, closely pustulate 
below and finely so above; spikes solitary or geminate, usually remotely 
flowered, 5-10 cm. long, occasionally with foliaceous bracts towards 
base, rhachis brittle and tortuously flattened; corolla inconspicuous, 

ca. 1 mm. broad; fruiting calyx closely appressed to rhachis, 2-3 mm. 
long, very asymmetrical, not at all deciduous, base very oblique and 

downwardly gibbous on axial side; mature calyx-lobes connivent and 
reaching about equal height; 3 abaxial lobes lanceolate, somewhat 
strigose, with the thickened midribs deflexed-hirsute; 2 axial lobes 

partly united, hirsute only on outer margins; nutlets 4, heteromor- 

phous, granulate and muriculate; odd nutlet persistent, axil, broadly 

lanceolate, 2-3 mm. long, base much developed and distorting the 

calyx, groove open and broad; consimilar nutlets 1.5-2 mm. long, 

deciduous, lanceolate, groove closed or very narrow; gynobase narrow, 
shorter than consimilar nutlets; style shortly surpassed by nutlets or 
reaching to their tips.—Pittonia i. 112 (1887). Krynitzkia dumetorum 
Greene in Gray, Proc. Am. Acad. xx. 272 (1885). 

Deserts from western Nevada to Southern California. 

Nevapa: Muddy pel = m. Pg Kennedy & Goodding 74 ce CaLIF, 
ORNIA: half climbin s at Teha chapi Pass, 1884, Curran Pad 

pig Heamer, P arish ‘9810 we), rane. K. Taeuds ee (G, UC .: Barstow 
Lanca > Br mdlege ee at Gitiowater 

(UC). 

An anomalous species very in habit and in calyx and nutlet 
developments. Although the tips of the 4 nutlets in each calyx are of 

equal height, their bases are decidedly not so. The base of the axial 
one is more developed than that of the others causing the axial side 
of the calyx to be gibbously distended downwards along the pedicel 
and thereby making the base of the calyx conspicuously oblique. In 

habit the species is unique in the genus. It commonly grows about 
bushes and scrambles up through them, often reaching a meter in 

height. So sinuous and brittle are the stems that it is commonly quite 
impossible to disentangle from the supporting bush a perfect specimen 

of this plant. The pedicels are unquestionably persistent, being as 
decidedly so as are those of C. micrantha. The type of the species is 
given as having come from Tehachapi Pass. An annotation in the 

University of California Herbarium gives the type-locality as: 
Tehachapi P; Asa probably at the “Bend,” between Mohave and Te- 
hachapi Sta 

72 15. C. esa ae (Gray) Greene. Slender usually erect-growing 
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herb 1-5 dm. tall; stems dull dark-green, short-hirsute throughout; 
leaves linear to oblong-linear, somewhat hirsute on both surfaces and 
usually somewhat pustulate beneath, 1.5-4.5 em. long; spikes com- 
monly ternate, very slender, naked, 2-8 cm. long; corolla incon- 
spicuous, subtubular, ca. 0.5 mm. broad; fruiting calyces very small, 
1-2 mm. long, subglobose, fulvous, sessile or nearly so, early deciduous; 
mature calyx-lobes ovate-lanceolate, decidedly connivent, scarcely 
surpassing the fruit, margins ciliate, midrib slightly thickened, hirsute 
and frequently uncinate; nutlets 4, heteromorphous, triangular-ovate, 
0.7-0.9 mm. long, margin subangulate; odd nutlet slightly the largest, 
smooth or sparsely papillate, next the axial calyx-lobe; consimilar 
nutlets papillate, groove open, gradually dilated into a small open 
areola; gynobase equalled by consimilar nutlets but somewhat sur- 
passed by odd one; style short, equalling or bearly surpassing the odd 
nutlet.—Pittonia i. 113 (1887). Eritrichium micromeres Gray, Proc. 
Am. Acad. xix. 90 (1883). Krynitzkia micromeres Gray, Proc. Am. 
Acad. xx. 274 (1885). 

Central California to northwestern Lower California. 

e 
atos, He , UC); Glenwood, , Eastwood (G); Ben Lomond, K. Brandegee (UC); Santa Cruz, Jones (G, TYPE); seaside, Monterey, East- 162 (G); on the Salinas road near Del Monte, He (UC); Point 888, K. ee i anta oS Hasiwoed 66 (G, UC); Santa Inez Mts., 1888, Brandegee (G); Santa Cruz Island, 1888, Brandegee (UC); chaparral burn, La Jolla, Clements 109 (G, UC); Point Loma, Brandegee 1622 (G, UC); Point Loma, Eastwood 2518 (G); Point Loma, , K. Brandegee (UC). Lower Caxirornta: near Ensenada, 1882, Jones (UC). 

This species develops the smallest flowering and fruiting parts 
known in the genus. Its occurrence is sporadic, and in the south at 
least somewhat determined by the presence of chaparral-burns. 

16. C. maritima Greene. Ascending loosely branched herb be- 
coming 1-3 dm. tall; stems commonly reddish, strigose or frequently 
hirsute; leaves linear to lanceolate, acutish, usually somewhat con- 
tracted at the base, 1-3.5 cm. long, 14 mm. wide, commonly hirsute, 
coarsely pustulate; spikes solitary or geminate, 1-6 cm. long, usually 
more or less crowded and frequently glomerate, irregularly leafy- 
bracted throughout; corolla inconspicuous, tubular, 1.4-2 mm. long, 
0.5-1 mm. broad; fruiting calyx 1.8-3(-3.5) mm. long, ovate-oblong, 
stiffly ascending, slightly asymmetrical, tardily deciduous, subsessile; 
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mature calyx-lobes lance-linear, stiff, connivent, midrib of three 
abaxial lobes thickened and hirsute, margins appressed short hispid- 
villous or loosely villous; ovules 2 or 4; nutlets 1-4, heteromorphous; 

odd nutlet frequently alone developing, smooth, shiny, brownish, 
oblong-lanceolate, 1-2 mm. long, firmly affixed, next the axial calyx- 
lobe, groove narrow or closed throughout or opening below into a 
small areola; consimilar nutlets grayish, minutely tuberculate, readily 
deciduous, slightly smaller but otherwise like odd nutlet; gynobase 

subulate, 14-2 length of nutlet; style about equalling the height of 
consimilar nutlets.—Pittonia i. 117 ine 

ae Var. genuina. Ovules 2; nutlets 1 or 2; calyx not conspicuously 
pilose—Krynitzkia maritima Greene, Bull. Calif: Acad. Sci. 1. 204 

(Aug. 1885). C. maritima Greene, Pittonia |. c.; Munz & Johnston, 
Bull. Torr. Bot. Cl. xlix. 38 (1922). K. ramosissima of Greene, Bull. 
Calif. Acad. Sci. i. 203 (Aug. 1885); not K. ramosissima Gray (Jan. 

° 1885). C.ramosissima of most recent authors. 

Nevada to Lower California. 

we ‘ e tod 
unz & ae oad. 3611 TC), Neciles, Jones 3824 (G); desert sand, sa 

ot Tahquitz Canyon, 180 m. alt., Spencer 1523 (G); sandy places near Pa 

2a age 120 m. alt., Spencer 1528, ’ 2067, 2068 and 207 1a (G); tes near Indian 

8 m lls alt., ‘Spencer 1520 (G); sandy agen rss: Pag ie near 

ecca, 48 m. below sea-level, Spencer “2069 (G) a nz & ak 5 (G) 
Signal Mt. 7% (G); Mason’s, C bet poe 189 odes 

(UC) ;in sand, “fel steam Desert, Spencer 195a and 198 (G); Colorado Desert 
1890, ye C); Point Loma, 1884, Or C wept arroyos, 
San Island, Trask 56 and 5Z(G); Santa Barbara Island, Trask (UC); | 
Catalina ‘sand, i Se oi (G); Catalina Island, 1890, Pg a age (U' 

hern Lower California, Orcutt 2257 (UC); L a 
Head, ae 981 “G, OC): Guadalupe Island, Palmer 879 (G); Anthony 2 

(G, UC), P ance 67 67 (G), Greene in 1885 (G, UC, ISOTYPES of K~ maritt eM 

Anthony in 1896 (UC), Br randegee in 1897 (UC); San Benito I asad: hes" 
912 G), Pond 21 (G), ) Stat ged (UC), Brandegee i in 1897 (UC); Nativi 5 ; 

Island, 1897, Brande. ; Santa Margarita Island, 1889, Brandegee (UC). j 

Var. cedrosensis (Greene), comb. nov. Ovules 4; nutlets 1-4; 

otherwise as in preceeding variety. —Krynitzkia cedrosensis Greene, 
Bull. Calif. Acad. Sci. i. 204 (1885). C. cedrosensis Greene Pittonia : 

i. 117 (1887); Brandg. Bot. Gaz. xxvii. 454 (1899). i 
Endemic to Cedros Island. - 

Lower Cauirornia: Cedros Island, Palmer ees or Greene in 1885 (G. 
uc, le tie Veatch (G), Anthony 289 (G, U 

Var. pilosa Johnston. Ovules 2; nutlets 1 or 2; calyx conspicu- 
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ously clothed no long white villous pubescence.—Univ. Calif. Pub. 
Bot. vii. 445 (192 

Nevada to Lowes California, occurring with var. genuina but less 
common. 

Nevapa: Logan, etek Kennedy (UC). Cattrornta: Death Valley, Coville 
& Pisin Mafe ie Ps urnace Creek, Parish 10005 and 10050 (UC); Ca ig 
Parish 9798 (UC); Inyo County, Rixford (UC); aie Springs, r 
Hall & Chandler ait "CUC): Needles, 1884, Lemmon (UC); Signal Mt., 1901, 
Seage a (UC). Arizona: Tempe, 1892, ‘Ganong & Sica (G). Lowrr 

FORNIA: stony ridges, Los Angeles we Palmer 551 (UC, TyPE; G, Iso- 
TY ea: Santa Agueda, Palmer 2142 (UC). 

A well defined and cornmon species in the Californian deserts and 
on the coastal islands. The usual form is readily recognized by being 

biovulate and having reddish strigose stems. It has generally gone 
as C. ramosissima but that name being based on a renaming of 

racemosa properly falls into synonymy. 

Ser. V. PTEROCARYAE. Nutlets 1-4, tuberculate or papillate 
or verrucose, lanceolate, with knife-like or conspicuously winged sides, 

homomorphous or frequently heteromorphous and with the odd nutlet 
(sometimes alone developing) axial and usually lacking a thin sg 
style reaching to tip of nutlet-body or definitely beyond. 

hee cigar rd or rarely 2, mets with a knife-like margin; 
a — ae BER Bo ER .. 17. C. utahensis. 

Nutlets 4; "ane : 
rola. Scanpieceue: ; mature calyx obviously longer than 

hou ad; nutlets always homomorphou;............... 18. C. oxygona. 
Corolla inconspicuous; mature calyx ane as broad as long; 

axial nutlet frequently Wines ee. 19. C. pterocarya. 

' 17. C. utahensis (Gray) Greene. Erectly branched herb 1-3 dm. 
high; stems closely strigose or more or less appressed short-hirsute; 

leaves not numerous, strongly reduced above, linear to oblance- 

linear, 1-5{-7) em long, 1-4 mm. wide, rounded at apex, commonly 
_ pustulate and short-hirsute especially beneath; spikes geminate or 
sometimes solitary, commonly 0.8-2.5(-5) em. long, dense, naked; 

corolla evident, 2-3 mm. broad; fruiting calyces ovate or ovate- 
oblong, 2-3(—4) mm. long, quite asymmetrical, subsessile by a broadly 
conic oblique base, spreading or somewhat recurved, deciduous, 
usually densely appressed-hirsute and notably silky; mature calyx- 
lobes lanceolate, strongly connivent, midrib thick and usually brown- 
ish and infrequently bearing spreading or recurved hairs; ovules 4; 

nutlets 1 or rarely 2, next the abaxial calyx-lobe, 1.7-2.5 mm. long, 
1-1.5 mm. broad, pale, broadly lanceolate, granulate, muricate- 
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papillate or rarely spinulose, back low-convex or flat, margins sharp- 
angled or with a very narrow knife-like margin; groove open, narrow, 
opening into a small areola below; gynobase subulate, ca. 24 height 

of nutlet, not markedly differentiated from style; style usually a trifle 
shorter than the nutlet.—Pittonia i. 120 (1887). Krynitzkia utahensis 
Gray, Synop. Fl. N. Am. ii. pt. 1, Suppl. 427 (1886). Eritrichium 
holopterum, var. submolle Gray, Proc. Am. Acad. xiii. 374 (1878). 

C. submollis Cov. Contr. U. S. Nat. Herb. iv. 166 (1893). 
Southern Utah and western Arizona and westward into the deserts 

of California. 

U 
St. ee, Palmer 352 (G, Type). Arizona: Yucca, Jones (G); Yucca, Jones 

0 ( 3910 (UC). Nevapa: Candelaria, Shockley 347 (G) and 650 (UC); foot of 
cliffs, Meadow Valley Wash, ing..2165..in, pt. (G); rocky slopes, Mes- 
quite A } 2.(G); Rhyolite, 1080 m. alt., Shockley 69 (UC); 

Id Mt., P 8 (UC). Catirorntia: Inyo Co , 1891, Brandegee 
(UC); ise on, Panamint Mts., 800 m. alt., Coville & Funston 714 
(G); without locality, Purpus 5433 (G); Providence Mts., Munz, Johnston & 
Harwood 4241 (UC); Dagge K. ee (UC); sandy places near 

, Spencer 2082 and 2093 (G); in sandy places, Palm Springs, Spencer rsto 
1526, 2073, 2074, 2075 and 2076 (G); in sandy places, Mission Canyon, 180 
m. alt., Spencer 1782 (G); Colorado Desert, 1889, Orcutt (UC). 

A very neat species most readily distinguished by the appressed 
silky indument on the calyx. It seems to be an ally of C. pterocarya. 
Its rough nutlets at once distinguish it from C. gracilis and C’. Watsoni 
with which it has been frequently confused. 

2 18. C. oxygona (Gray) Greene. Sparsely branched herb 1-4 dm. 
/ tall; stems usually solitary with several well-developed ascending 

branches from near base, appressed villous-hispid or strigose, often 
sparsely hispid, leaves linear or lance-linear, 1-4(-6) cm. long, 1-2(-3) 
mm. broad, strigose or short-hispid, ascending, obtusish, densely and 
inconspicuously pustulate, upper ones evidently reduced; spikes 
geminate or ternate, usually short and dense, 1-3(—6) cm. long, naked; 
corolla conspicuous, limb 4-7 mm. broad; fruiting calyces ovate or 
oblong-ovate, ascending, 2.5-4 mm. long, deciduous, obscurely bi- 

serial, symmetrical, base rounded, pedicel ca. 0.5 mm. long; mature 
calyx-lobes lanceolate, somewhat connivent above, margin more or 
less silky-strigose, midrib slightly thickened and frequently sparsely 
hirsute; nutlets 4, homomorphous; body of nutlets oblong-ovate, 2 me) 
rarely 3 mm. long, only slightly shorter than the calyx-lobes, muricate 
or tuberculate, back low convex; margin of nutlet narrowly winged or 
knife-like; groove closed or rarely open, broadly forked below where 
always opened to form a triangular areola; gynobase columnar- 

Se 



THE NORTH AMERICAN SPECIES OF CRYPTANTHA dl 

subulate, about 24 height of nutlets; style clearly surpassing the nut- 
lets.—Pittonia i. 120 (1887). Eritrichium oxygonum Gray, Proc. Am. 
Acad. xix. 89 (1883). Krynitzkia oxygona Gray, Proc. Am. Acad. xx. 
277 (1885). 

Borders of the San Joaquin Valley and southward along the desert 
margins to the northern end of the Colorado Desert. 

CauirorNiA: Alcalde, 1892, Brandegee (UC); Laat ag 1897, Jared (UC); 
open places in rich ground, McKittrick, Heller 7789 (G, UC); northern slope 

a 
hills bordering the Mohave Desert, — Pringle (G, PE); mountain Bit 

be in ., 1200 m. al 
(UC); near oes Madera Co., 1899. Commie ay hillsides, oe 

i ba . 

at ais (10m. Ranch, 1350 m. alt. "Hall 1161 (UC). Nevapa: Palmet 
Range, Purpus 5897 in part JC). 

This species, although having the gross habit of C. muricata, is 
clearly related to C. pterocarya and particularly to the variety cy- 
cloptera. In fact, decisive characters for separating the two species 
appear to be lacking. As a general rule, however, C. oxygona differs 
in having conspicuous corollas, narrower usually more silky calyces, 
and brownish nutlets rarely if ever with scolloped or lobed wings. It 
is maintained as a species largely because of its natural range, which, 

generally speaking, is apart from that of C. pterocarya. The most 
satisfactory character for separating C. orygona from C. pterocarya 

seems to be corolla-size. It is significant, however, that a specimen 

(Purpus 5715a) from the South Fork of the Kern River, occurring 
within the range of C. oxygona and having the characteristic habit, 
calyx and nutlets of that species, nevertheless has minute corollas. 

For practical purposes this specimen has been refered to C. pterocarya. 
>? 19. C. pterocarya (Torr.) Greene. Erect ascendingly branched 

o herb 1-5 dm. high, finely strigose or short-hirsute; leaves broadly 
linear or the reduced, upper ones somewhat lanceolate, 1-2.5(—4) cm. 
long, 1-3(-5) mm. broad, obtuse, strigose or hispid, coarsely pustulate 
below but usually finely so above, spikes geminate or rarely ternate or 
solitary, naked or inconspicuously bracted below, 2-6(-12) cm. long, 

becoming loosely fl ,0. 5-1 (-2) mm. broad; 

fruiting calyces becomine notably accrescent, usually broadly ovate, 

(2-)3-5 mm. long and usually about 34 as broad, tardily deciduous, 

symmetrical, base obtuse or rounded, pedicels 0.5-1 mm. long; 

mature calyx-lobes ovate to lanceolate, connivent, only a little sur- 

passing the nutlets, margins more or less tawny appressed-hispid, 
midrib slightly thickened and weakly and sparsely hispid; nutlets 4, 
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of cliff, Meadow Valley, Goedaing 2165 in pt. (G y hillsides, Meadow 
Valley Wash, Gooc "9 (G). isis ZONA: ae 2; stony 1886, Clark ns oy 

ca, Jones : amp Lowell, Pringle 366 i (G : 
FORNIA: Honey Lake, Brandegee (UC); Sierra ty, Lemmon “(G3 

foothills west of Bishop, Heller 8275 (G); Andrews Camp, Bishop Creek, 
Davidson 2698 (G); Andrews Cam amp near Bishop, K. Brandegee (UC); MeGee’s 
208 (0) ee Pp, a "Unaadanes (UC): sandhills west of Laws, th 

4); sand, Kramer, Heller 7 L(G, UC hoger 91, Brandegee 
Barnwell, K. B. randegee Paris ye 0238 (UC); Granite Wells 

a2 ; JOHNSTON 

homomorphous and all winged, or heteromorphous with axial nutlet 
wingless; body of nutlet oblong-lanceolate or lanceolate, 2-2.5(-3) 
mm. long, muricate or verrucose; wing-margin of nutlet broad or 
narrow, entire or crenate or lobed, extending completely around the 
nutlet or only down the sides; groove open or closed (even in the same 
plant) and dilated below into an open excavated areola; gynobase 
slender, about 24 height of nutlets; style subulate, slightly surpassing 
or somewhat surpassed by the wing-margin of ae nutlets but always 
exceeding the body proper.—Pittonia i. 120 (18 

Var. genuina. Nutlets heteromorphous, file one wingless.— 
Eritrichium -pterocaryum Torr. Bot. Mex. Bound. 142 (1859); Bot. 
Wilkes Exped. 415, t. 13 (1873). Krynitzkia pterocarya Gray, Proce. 
Am. Acad. xx. 276 (1885). C. pterocarya Greene, |. c. E. ptero- 
caryum, var. pectinatum Gray, Proc. Am. Acad. x. 61 (1874). K. 
pterocarya, var. pectinata eee Proc. Am. Acad. xx. 276 (1885). 
C. pecidear ya Frye & Rigg, Northwest Fl. 328 (1912). 

Eastern ton and southern Idaho and southward to Southern 
California and Utah. aie in aleataae 

( Ld r (3 Is 

UC) 5 al 994 4 (UC ); Haw soe of Colum bia aig near Columbus, Suskdorf 
Pe eer without aoe Vasey 421 (G). Orxcon: clay bank, Mathew 

2041 ( i 
- open : ide 

(G). AH: St. oes 1880, Jones (UG); southern Utah, 1873, Bishop (G); 
Stansbury Island, Watson 859 (G). Nuvapa: Peavine Hills, 1895, Hillman 
gaat: se abt» Lake, Kenned (UC); Truckee “rig Kennedy 1345 (UC); 
Lawton’s Springs, 18 ullman (UG); Rare Bed Hillman (UC); Reno, 
1884, “Curran (UC); Reno, 1885, K. Bra e (UC); about Carson City, 
1446 G, UC); Carson City, Wasen 859 acts arson poss 
jue F Candelaria, Shockley 282 (UC); ravine am ng hills n 
Mina, Helter 838 8365 (G); on scoria on mesa west of Go erorag isle 10971 

Sy UC); Indian Spring, Clarke C , 1020 m. alt., Tidestrom 9026 (GQ); ‘foot 
c 

Parish 10138 (UC) ‘ind Johnston 6 194 (UC Ch cal tear Coch tow, Spen 
Mts., H Aa handler 6803 (UC); Acton, Elmer 3716 FG)s 

» UC). Brandegee (G 

A oe 1 (Greene) Macbr. Nutlets homomorphous, all 

-—Contr. Gray Herb. n. s. xlviii. 44 (1916). Krynitzkia 

f 
ts 

3B 
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cycloplera Greene, Bull. Calif. Acad. Sci. i. 207 (1884). C. cycloptera 
Greene, Pittonia i. 120 (1887). 

Southern California to western Texas and sporadic in southern 
Nevada and Utah and in eastern Colorado. 

Cauirornia: Inyo, 1891, Brandegee (UC); Surprise Canyon, Panamint 
Mts., 800 m. alt., Coville & Funston 720 (G); Ord Mts., Hall & Chandler 
6807a (UC); rocky places, Snow eis near Palm ag 150m alt., Spencer 
2065a (G); deser t sand, Palm Springs, 135 m. alt., Spencer 846 and 847 (G); 
rocky places, Cathedral Daan: ‘an r Palm Springs, 120 m. alt., Spencer 
2079 (G); Coyote Canyon, 150 m. alt., Hall 2839 (UC); — are Mountain 

1893, Wilson (UC); northern seers 1893, Wilson (UC); Verde River 
Sma oe 182 (G); hills prot aoasi ea ee ann, (G, 1soTyPE); Tucson, 1894, 

iar Parish 167 (G); F Aig ge Palmer 846 (G). Cotorapo: Grand 
Fenclgis 1892, Hastwood (G) Exico: rocky hillsides, south end of 
Black Range, 1380 m. alt., Metcalfe 1678. (G). ‘Texas: El Paso, Jones 3753 
(UC); Fronteras, Wright 1 0(G 

This is one of the iapet. SEE Se species in the genus. Its con- 

spicuously winged nutlets and broad large fruiting calyces are very 
distinctive. Although for the most part readily determined, it has 
some forms that are very puzzling. The outstanding variation is the 
well understood one regarding nutlet-form. As a general rule, the 
northern material has heteromorphous nutlets, whereas the southern 
has them homomorphous. Actual intergrades connecting the two 
forms are rare. In these the axial nutlet is frequently smallest and is 
more narrowly and less completely winged than the others. The 
northern plant with heteromorphous nutlets has been commonly 
taken as the typicalform. The specific name was first published in the 
Mexican Boundary Report. The few notes there given clearly apply to 
the southern homomorphous form. From internal evidence, however, 
it is very clear that the Mexican Boundary Report was written sub- 
sequently to the Botany of the Wilkes Expedition. Hence the much 
later publication in the Wilkes Report is primarily considered in 
typifying the species, especially since in that work the plant was 
illustrated and fully described. The material from Walla Walla, 
Washington, collected by Pickering & Brackenridge and illustrated 
by Torrey is accordingly taken as the type. This material has hetero- 
morphous nutlets. The southern plant with homomorphous nutlets 
was named C. cycloptera by Greene and was subsequently reduced 
to a variety of C. pterocarya by Macbride. It is possible that the 
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varietal name pectinata should be taken up in place of var. cycloptera. 

Gray originally published it as Eritrichium pterocaryum, var. pec- 
tinatum, basing it upon material collected by Parry (numbers 168 
and 169) in the Virgin River Valley near St. George, Utah. Un- 
fortunately, however, Gray hastily mounted collections by Greene 
and by Palmer on the type sheet of the var. peclinatum and it is now 
quite impossible to decide just which are the original Parry collections. 
Since both var. genuina and var. cycloptera are represented on the 
mixed sheet it seems best to drop the varietal name peciinatum as a 
nomen. confusum, particularly so since the lobing of the nutlet-wing 
seems to be too hopelessly variable and unimportant to justify nomen- 
clatorial recognition. 

The most puzzling forms of C. pterocarya come from southern Ne- 
vada and Southern California. Purpus has collected material in the 
Gold Mountains of Nevada which have very small, scarcely accrescent 
calyces and a habit suggesting that of C. utahensis or C. gracilis. The 
nutlets, though small, are quite like those of typical C. pterocarya and 
it seems best to refer the specimens to that group. 

A specimen collected by Munz (number 5746) above Cactus Flats 
in the San Bernardino Mts. of California, although clearly related to 
C. plerocarya, may represent an unnamed species. The calyces are 
rather small and quite hirsute, although with the characteristic broad 
form of C. pterocarya. The nutlets are heteromorphous, but instead 
of having the odd nutlet wingless, it is winged and the consimilar 
nutlets are wingless and suggest those of C. utahensis. More material 
of this peculiar variation is greatly desired. 

I doubtfully refer to the var. cycloptera a collection made by Purpus 
(number 5715a) in the South Fork of the Kern River. The specimen 
has the habit of C. holoptera, in fact appears to differ from thoroughly 
typical members of that species only in having inconspicuous corollas. 
Since flower-size seems to be the only character capable of separating 

C. holoptera and C. pterocarya in a manner that is at all practical and 
satisfying, I am arbitrarily referring Purpus’s collection toC. pterocary@ 
although it is realized that in range and habit it unmistakably suggests 
C. holoptera. 

Ser. VI. TEXANAE. Nutlets 1-4, tuberculate or papillate, 
ovate to lanceolate or oblong, with obtuse or rounded sides, decidedly 

heteromorphous with the odd nutlet (sometimes the only one develop- 
ing) axial, larger than and usually roughened very differently from the 

others; style surpassed by odd nutlet. 
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Nutlets: smooth. or nearly. no... fc 4 ok Se cs ee oe es 20. C. Pattersoni. 
ee coarsely granulate or tuberculate. 

utlet i. axial one alone de velo snes ascendingly branched, 
y 2-t den, tallies aes ee Sa 1. C. texana. 

Nutlets re a ually 1-1.5 dm. tall. 
Consimilar nutlets ane ovate, acuminate, 1.8-2.3 mm. 

ong; areola small and suprabasal; ia aie srg 
moderately thicken © A AOS Ae Soe. Cocyiers . C. Kelseyana. 

Consimilar nutlets ovate or oblong, acute, ca mm 
ong; areola large ea ventral ; calyx-lobes conspicu- 
usly thickened, 

aa Draco etait. odd _nutlet acer 

Spikes n “naked; odd nutlet finely granulate and Spina 
. C. crassisepala. 

. C. minima. 

_” 20. ©. Pattersoni (Gray) Greene. Loosely branched hirsute herb 
1-1.5 dm. high; stems usually several, ascending, branched, hirsute 

and usually somewhat strigose; leaves oblanceolate 1-3 cm. long, 
—4 mm. wide, rather firm, obtuse, hirsute, more or less pustulate, 

upper ones little reduced; spikes solitary or geminate, naked, 2—5(-7) 
cm. long; corolla inconspicuous, 1-1.5 mm. broad; fruiting calyx 
oblong-ovate, 4-5 mm. long, spreading, slightly asymmetrical, evi- 

dently biserial, lowermost becoming 2-6 mm. distant;-pedicels ca. 
0.5 mm. long; mature calyx-lobes linear-lanceolate, tips more or less 
connivent, midrib thickened and hirsute, margins appressed hispid; 
nutlets 4, heteromorphous; odd nutlet next axial calyx-lobe, slightly 
the largest, ca. 1.9 mm. long, ovate, acute, smooth or obscurely ru- 
gulose or sparsely tuberculate, somewhat persistent, standing off 
slightly from the gynobase; consimilar nutlets oblong-ovate, ca. 1.6 
mm. long, deciduous, closely appressed to gynobase, smooth, back 

convex, sides rounded or obtuse, groove opened or closed and abruptly 
broadening below into a small triangular areola; gynobase narrow, 
reaching to ca. 24 height of consimilar nutlets; style exceeded by odd 
nutlet, equalling or a little shorter than consimilar nutlets.—Pittonia 
i. 120 (1887). Krynitzkia Pattersonit Gray, Proc. Am. Acad. xx. 268 
1 885). 
Mountains of Colorado and Wyoming. Rarely collected. 

Wromine: very dry sandy soil, 32 km. east of geist of Rocks, ——- 
ze ie ; on dry roadsides, linwtion Busts: Nelson 7 (G).  Cono 

mling, Dutovioel 3464 (G); Sulphur Springs Ooo: S550b (G); without 
Sealy, 1875, Patterson (G, TYPE); without locality, 1877, Hooker & Gra 

This species is related to C. Kelseyana and C. ambigua and seems to 
intergrade with both. In habit it is quite like C. ambigua, and with 
immature material alone available it is scarcely possible to distinguish 
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it from that species. The most troublesome intergrades come from 
northwestern Wyoming. Certai1 material from this region has the 
nutlet next the axillary calyx-lobe slightly more persistent and more 
erect than the others, and hence suggesting a relationship with C. Pat- 
tersont. Despite these suggestive developments the specimens are 
referred to C. ambigua, since for all practical purposes the nutlets are 
similar in size and shape, and usually indistinguishable in markings 
and hence quite like those of C. ambigua. 

The type of C. Pattersoni probably came from the Rocky Mountains 
near Golden, Colorado. The species appears to occur at altitudes 
somewhat higher than those affected by C. Kelseyana and C. minima. 

21. C. texana (A. DC.) Greene. Ascendingly branched hirsute 
herb 1.5-4 dm. high; stems usually several, with few short branches; 
leaves oblanceolate 2-5(-7) cm. long, 2-5(-8) mm. wide, obtuse or 
rounded, not particularly firm, uppermost little reduced; spikes soli- 
tary or occasionally geminate or ternate, naked or at times sparsely 
bracted at base, 4-7(-11) em. long, not sharply differentiated from 
leafy mass of plant; corolla inconspicuous, ca. 1 mm. broad; fruiting 

calyces ovate-oblong, 4-5 mm. long, somewhat asymmetrical, widely 
spreading or subdeflexed, becoming remote; pedicels short but evident, 
0.5-1 mm. long; mature calyx-lobes lance-linear, more or less connivent 
with the herbacecus tips spreading, midrib indurated and strongly 
hirsute, margin sparsely short-hispid; ovules 4, only the one next the 
axial calyx-lobe maturing; nutlet solitary, persistent, broadly ovate, . 
acute, ca. 2 mm. long, pale, densely and evenly coarse-granulate, back 
convex, sides rounded; gynobase short-oblong, 14-14 as long as the 
style; style reaching to above the middle of the nutlet.—Pittonia 1. 
112 (1887). Eritrichium teranum A. DC. Prodr. x. 130 (1846). 
Myosotis texanae Hook. Kew Jour. Bot. iii. 295 (1851). Krynitzkia 
texana Gray, Proc. Am. Acad. xx. 268 (1885). 

Central and western Texas. 

Austin, Hall CO) va Ma oes pata 5G) witout ocality, Drummond (G, UC, 1sotypss); without locality, iP right (G). 
Evidently related to C. crassisepala but quite distinct, since it differs: 

in its more restricted easterly range, looser and taller habit of growth, 
and coarsely granulate solitary nutlets. Although C. texana has four 
ovules only one nutlet develops, that being the one next the axial 

calyx-lobe and clearly the homologue of the odd nutlet in C. crassi- 
sepala. The type of C. texana was collected by Drummond probably 
in the vicinity of Austin. 
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/ 22. C. Kelseyana Greene. Spreading or ascending hirsute herb - 
5-25 em. high; stems one to several, hirsute and also hispid-striguse; 
leaves 1.5-3(—4) em. long, 2-4 mm. wide, rounded or obtuse, thickish, 
linear-oblanceolate, hirsute, pustulate, the upper ones scarcely re- 
duced; spikes usually solitary, 4-9 cm. long, naked or with a few 
bracts near base; corolla inconspicuous, 1-2 mm. broad; fruiting calyx 
4—6 mm. long, ovate-oblong, spreading, somewhat asymmetrical, loose 
or dense; pedicels short but definite, ca. 0.8 mm. long; mature calyx- 
lobes linear, slightly connivent above, midrib thickened and hirsute, 
margins inconspicuously villous-strigose; nutlets 4, heteromorphous; 
odd nutlet next the axillary calyx-lobe, broadly lance-ovate, 2-2.6 mm. 
long, smoothish or granulate or granulate-muriculate or rarely some- 
what tuberculate, standing off slightly from the gynobase; consimilar 
nutlets lance- or oblong-ovate, 1.8-2.3 mm. long, coarsely tuberculate 
and commonly granulate, darker than odd nutlet, sides rounded; 
groove narrow or closed, near base abruptly dilated to form a small 
triangular areola; gynobase subulate, a little longer than style, 14- 
24 height of consimilar nutlets; style surpassed by odd nutlet and just 
surpassing or even exceeded by consimilar ones.—Pittonia ii. 232 
(1892); Macbr. Contr. Gray Herb. n. s. xlviii. 49 (1916). 
Saskatchewan and Montana southward through Wyoming to 

northern Colorado and Utah. 
SASKATCHEWAN: Medicine Hat, Macoun 5803 in pt. (G); without locality, 1858, Bourgeau (G). ONTANA: scratch gravel near Helena, 1898, Bra gee 

1 36 (UC); Elliston, Aug. 1889, 

; rse anc ue ; Open woods near the river, Ft. Steele, Nelson 9049 (G); waste ground, Bates Creek, Goodding 197 (G); sandy plains, Laramie, and 7280 (G, UC); under ledges, Cow Creek, Nelson 8897 (G, UC); Pole Creek, Nelson 1335 (G, UC); Laramie Hills, Nelson 72 (G); Sherman, 1893, Greene (UC); Gorfield Peak, Nels, in pt 
i m. north toga, Payson 2535 (G). Uvan: deep ; ling 1176 ( LORADO: Kremling, Oster, 34 (G); mountain side near Georgetown, 1885, Patterson (G, UC); Castle Rock in foothills near Golden, Patterson_111 (G); west of Craig, Osterhout 6188 (G); Rocky Mts., lat. 40°-41°, Vasey 454 (G). 

This plant has been often confused with C. crassisepala although 
quite distinct in range and in structures. It is a larger more loosely 
branched plant with more elongate less indurated calyx-lobes, nar- 
rower ventrally less excavated nutlets, and a range separated from 
true C. crassisepala by half the width of Colorado and Utah. Al- 
though frequently growing with C. minima it is at once separable 
by its ebracteate inflorescence and very different nutlets. 
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23. C. minima Rydb. Erect or widely spreading hirsute herb 

1-1.5(-2) dm. high; stems usually numerous, branched, finely strigose 

and coarsely hirsute; leaves oblanceolate, thickish, 1-3 cm. long, 2-4 

(-5) mm. broad, obtuse or rounded, hispid or hirsute and usually 

pustulate, upper ones little reduced and continuing through inflo- 

rescence as evident foliaceous bracts; spikes solitary or rarely geminate, 

bracted, 2-8(—15) cm. long, frequently springing from even the lowest 

axils; corolla inconspicuous, 1-1.5 mm. broad; fruiting calyces oblong- 

ovate, 5-7(-9) mm. long, spreading, asymmetrical; pedicels short but 

definite, 0.5-1.2 mm. long; mature calyx-lobes linear-lanceolate, con- 
nivent above, midrib hirsute and strongly indurated and thickened, 

margins sparsely appressed-hispid; nutlets 4, heteromorphous; odd 

nutlet persistent, next the axial calyx-lobe, 2-3 mm. long, brownish, 

very finely and closely papillate-granulate, ovate, acute; consimilar 

nutlets 1.2-1.5 mm. long, ovate, thickish, strongly tuberculate, not 

granulate; groove broadly dilated at least to beyond middle, commonly 

excavated, not forked; gynobase oblong, slightly more than }4 length 

of consimilar nutlets; style evidently surpassed by odd nutlet, equalling 

or surpassing consimilar nutlets—Bull. Torr. Bot. Cl. xxviii. 31 
(1901). 

Plains east of continental divide from Saskatchewan southward to 

northern Texas; occuring west of the mountains only in southwestern 

Colorado. 

SASKATCHAWAN: Medicine Hat, Macoun 5803 in pt. (G)._MOoNTANA: 

Great Falls, 1887, Anderson (UC). ~ Wyominc: Blue Grass Hills, Nelson 

304 (G, . Cororapo: Castle Rock near Golden, 1800 m. alt., r 

111 in pt. (G); near Golden, Greene 301 (G); Ft. Collins, 1896, Crandall (UC); 

lat. 39°-41°, Hall & Harbour 433 and 434 (G); 10 km. north of Pueblo, Johns- 

ton & Hedgecock 509 (G); Canyon City, Brandegee 406 (G, UC); Cuchara 
t m. alt. er } 

- Souta Dakota: Bad Lands, C). 
Kennedy, 1890, Bates (G); Callaway, 1901, Bates (G); Harrison, 1890, Bates 
(G); top of butte, Ft. Robinson, 1200 m. alt., Bessey 1 (G). Kansas: Ellis, 
1876, Watson (G); plains, Ellis, Hitchcock 346 (G). OKLAHOMA: low waste place, 

Waynoka, Stevens,A98 (G); sandy waste places, Alva, Ste 5, 616, 664 

3040 (G); waste place, Shattuck, Clifton 3083 and 3739 (G); waste place, 

orn s, Stevens 282 (G). Texas: sandy plains, upper Colorado, Reverchon 
2120 (G); Big Wichita, 1880, Ball (G). 

: Although a very readily recognized species, C. minima has not been 
distinguished from its southerly ranging relative, C. crassisepala. 
Cryptantha minima has thick, hardened calyx-lobes and a gross habit 

very similar to that possessed by C. crassisepala, but differs very 

sharply in having definitely bracted inflorescences and in the fact that 

oat 
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the odd nutlet is simply papillate-granulate rather than covered with 
spiculate murications. The ranges of C. minima and C. crassisepala 
overlap only in southwestern Colorado. In the northern part of its 
range C. minima grows with C. Kelseyana, and, strange to say, has been 
frequently confused with it, although C. minima can at once be 
separated by its stockier nutlets with larger areolae, and, of course, 

by its bracteate inflorescence. 

The name C. minima was originally proposed to cover certain 
material thought to be related to C. pusilla. An examination of the 
type, however, shows clearly that it is a very reduced form of the 
species here treated, and that though inappropriate, it is the name to 
be taken up for the bracteate material from the Great Plains until 
now passing as C. crassisepala. 

/ . 24. C. crassisepala (T. & G.) Greene. Erect or widely spreading 
herb 5-15 em. high; stems commonly numerous, loosely ascending, 
branched, hirsute or rarely hispid; leaves oblanceolate, 2-3(-6) cm. 

long, 3-4(-6) mm. wide, rounded or obtuse, thickish, hirsute, pustu- 

late, the upper scarcely reduced; spikes solitary or rarely geminate, 
naked or few-bracted below, 5-8(-15) em. long, frequently produced 

from the lowest axils; corolla inconspicuous, 1—1.5 mm. wide; fruiting 

calyces 6-7(-10) mm. long, oblong-ovate, somewhat asymmetrical, 
becoming distant below; mature calyx-lobes linear-lanceolate, con- 
nivent above, midrib very hirsute and strongly thickened and indur- 
ated, margins inconspicuously short-hispid; pedicels short but definite, 
0.5-1.2 mm. long; nutlets 4 (1 or 2 rarely aborted), decidedly hetero- 
morphous; odd nutlet next the axial calyx-lobe, persistent, 2-2.5(-3) 
mm. long, brownish, ovate, acute, finely granulate and spinular- 

muricate; consimilar nutlets readily deciduous, 1.2—1.5(—2) mm. long, 

oblong-ovate, thickish, coarsely tuberculate, very obscurely if at all 
granulate, groove usually dilated and commonly excavated to form an 
areola occupying much of the ventral face of the nutlet; gynobase nar- 
rowly oblong, usually about 24 height of consimilar nutlet's; style 
equalling or a trifle exceeding the consimilar nutlets, surpassed by 
nutlet.—Pittonia i. 112 (1887). Eritrichium crassisepalum T. & G. 
Pacif. R. R. Rep. ii. pt. 4, 171 (1855). Kryniizkia crassisepala Gray, 
Proc. Am. Acad. xx. 268 (1885). C. dicarpa Nels, Proc. Biol. Soc. 
Wash. xvi. 30 (1903). 

Southwestern Colorado and southern Utah southward to western 
Texas, Arizona and adjacent Mexico. 

Cou : Deer Run, Gunnison Watershed, 1380 m. alt., Baker 75 (G); 
foun, aaa tiny 1892, Eastwood (G, UC); dry sandy flat, Gran unction, 
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Macbride & Payson 689 (G). UtTan: Cisco, 1890, “hee te UC); Price, 
1895, Soke (UC); Green River, 1890, Jones (UC). Mae Ft. 

Wingah, Mathews 40 (G); Gila River bottom near Cliff, ia5n .alt., Metcalfe 

42 (G, UC); Santa Fe, Fendler 640 (G); Hueco Mts., Thurber 61 (G); ~Albu- 
qu biog Jones ; mesa west of Organ Mts. ., 1200 m. alt., 1905. 
Wooton (G, UC); ai City, Eastwood 8401 (G). Arizona: Cam p Lowell, 

1885, Phinale (UC); C o Valley, Tuomey 240a (UC); Clifton, abide 

1a (UC); Azte e feuins, Little Colorado, 1905, Purpus (UC); Verde Mesa, 
Smart 141 (G); Dow s, 1200 m. alt. Gooding 2273 (G, UC); Tucson, 1907, 
re: aged Bernardino, "1902, Orcutt. (UC); without locality, 1882, Pringle 

C). Texas: vicinity o ges manent camp on Rio Pecos, heat 6-7, 1856, 
Pope E at (G, isoTypB?); abundant on sandy hills northeast of El Paso, 
Hanson 402 (G, NY); western veces March 9th, Wright (G). CHIHUAHUA: 

sandy ee Juarez, 1905, Purpus (U C); San Diego, 1800 m. alt., Hartman 

612 (G, UC). 

Cryptantha crassisepala is a very interesting and readily recognized 

species most related to C. minima. Although it usually produces four 

nutlets some forms of it regularly mature only two or three. It is 
one of these forms, indistinguishable in other respects, that was made 

the type of C. dicarpa. The consimilar nutlets of C. crassisepala and 

(’. minima are rather thick for their breadth. In this respect, as well 

as in general contour, they strikingly simulate the nutlets of C. albida, 

a species not closely related. The only material suggestive of a con- 

dition intermediate between C. minima and C. crassisepala is East- 

wood’s collection from Grand Junction. In that collection nutlets 
typical of C. minima are associated with the naked inflorescence and 

habit of C. crassisepala. 

Ser. VII. BARBIGERAE. Nutlets 1-4, verrucose or muricate, 

lanceolate to ovate-lanceolate, dorsally convex, laterally rounded or 

obtuse, homomorphous with the abaxial one always developing; style 

reaching only to 14 height of nutlets or in varying degrees longer, 

sometimes even somewhat surpassing them. 

los normally solitary or rarely 2; style reaching 1/3-1/2 
RUN OE Is eis ea ee Pee ee 25. C. decrpiens. 

Nutlets” normally 4; style reaching 2/ 3 height of nutlets or be- 
on 

Spike solitary; style evidently surpassing nutlets.........--. 26. C. patula. 

pike gi = inate or ternate; style almost always shorter than 
nutlets. 

nian calyx-lobes very coarse, subobese; plant 
with “ap erect Seateal axis; insular endemic... .27. C. foliosa. 

Hairs pana, ie oe teste sigh not conspicuously t ick- 
ened; plant irregularly 

Corolla’ cons icuous ; hirsute “plants almost confined to di 
coastal aZe 0 28. C. intermedia. 

ee ee ee See Se Bee 



THE NORTH AMERICAN SPECIES OF CRYPTANTHA 61 

Plant with appressed hairs. 
Nutlets verrucose or verrucose-muriculate.....30. C. nevadensis 
Nutlets spinular-muricate...................... 31. C. scoparia. 

25. C. decipiens (Jones) Heller. Loosely branched herb 14 dm. 
high, slender, strigose and frequently short-hispid; leaves rather few, 
linear, obtuse, 1-3 cm. long, 1-3(—4) mm. broad, strigose and some- 
times hispid, minutely pustulate; spikes geminate or rarely ternate or 
solitary, slender, becoming loosely flowered or congested, 4-10 cm. 
long, naked; corolla inconspicuous to conspicuous, 0.8-3.5 mm. broad; 
fruiting calyces ovate to ovate-oblong, strictly ascending, asym- 
metrical, 2.5-7(-9) mm. long, deciduous, sessile; mature calyx-lobes 
lance-linear, decidedly connivent above with the tips frequently 
spreading or even recurving, midrib thickened and usually evidently 
hirsute, margins strigose, abaxial lobe evidently the longest and most 
hirsute; ovules 4; nutlets 1 or rarely 2, next the abaxial calyx-lobe, 
ovate-lanceolate or occasionally narrowly ovate, 1.5-2.4 mm. long, 
usually granulate or muriculate-granulate, muricate-papillate or low- 
tuberculate, usually brownish, back convex, sides rounded, groove 
open or closed but always dilated below to form a definite areola; 
gynobase short, 14-14 height of nutlet; style much surpassed by nutlet, 
}4-% the height of nutlet—Muhlenbergia viii. 48 (1912). 
’ Var. genuina. Corolla inconspicuous, less than 1 mm. broad.— 
Krynitzkia decipiens Jones, Contr. W. Bot. xii. 6 ( 1910). C. decipiens 
Heller, I. e. 

Southern Nevada, western Arizona and Southern California. 

: Nevapa: Logan, Kennedy 1838 (G, UC); Rhyolite, 1072 m. alt., Heller 
: i Toumey (UC). Ca irornia: Kern- 

ville, Brandegee (UC); sandy places near Palm Springs, 120 m : alts 
2072 (G); desert sand, mouth of beg oi Canyon, 210 m. alt., Spencer 1522 
(G); Whitewater, 300 m. alt., Jones (UC); without locality, Palmer 150 (G). 

” Var. corollata, var. nov., a varietate genuina differt corolla con- 
spicua 2-3.5 mm. lata. 

Extreme western margin of the Mohave Desert and the adjacent 
coastal slopes. 

Cauirornia: Fort Tejon, Xantus 85 (G); Sespe Creek near Ten Sycamore 
Flat, Abrams & McGregor 173 (G); Matilija Canyon, Ojai Valley, 1896, 
Hubby 20 (G); towards foothills, Ojai Valley, 1896, H 21 (G, TyPE); 
Roble Canyon, San Rafael Mts., 1020 m. alt., Hall 7408 (G, UC); Santa Inez 
Mts., 188s. Brandegee (UC); Huron, Fresno Co., Brandegee (UC); without 
locality, Brandegee (UC). 

This species is probably most related to C. intermedia and C. neva- 
densis and has been somewhat confused with them. It differs, how- 
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ever, in having a very short style and gynobase and normally but one 
or rarely two nutlets. 

26. C. patula Greene. Sparsely and loosely branched herb 
5-15(-30) em. high; stems strigose and sparsely short-hispid; leaves 

linear or lance-linear, 1-5 cm. long, 1-3 mm. broad, acutish, appressed- 

hispid, minutely pustulate; spikes solitary, with a few leafy bracts 
towards the base; corolla medium-sized, tube ca. 2 mm. long, limb 
1.5-3 mm. broad, lobes short-oblong, ascending, ca. 1 mm. long, 
throat funnelform, appendages hemispherical; fruiting calyces ovate- 
oblong, 5-6 mm. long, obscurely biserial, subsessile, asymmetrical, 
base broadly conical or rounded; mature calyx-lobes lance-linear, 
connivent above with the herbaceous tips spreading, margins shortly 
white-villous, midrib thickened and densely tawny-hispid, abaxial 
lobe evidently the longest; nutlets 4, homomorphous, ca. 1.9 mm. 

long, oblong-ovate, acute, finely tessellate-granulate, tuberculate or 
muricate, base somewhat truncate, back convex, groove closed or 
nearly so and divaricately forked at base, at times open at the fork 
to form a small triangular areola; gynobase subulate, almost as long 
as the nutlets; style evidently surpassing nutlets.—Pittonia i. 265 
(March 1889). C. Pondii Greene, |. c. 291 (April 1889). 

Middle western Lower California and adjacent islands. 

Lower Cauirornia: San Bartolomé, 1889, Pond (G, isotype of C. Pondit); 
San Benito Island, 1897, Brandegee (G, UC). 

Although probably most related to C. intermedia this species is 

readily separated by its solitary spikes and extreme southern range. 

Cryptantha Pondii is clearly asynonym. Although Greene described 

it as having “smooth and shiny” nutlets and ternate or quadrinate 
spikes the isotype sent Gray has granulate and tuberculate nutlets 
and solitary spikes as described above. 

27. C. foliosa Greene. A stiffly erect divaricately branched herb 
* 6-20 cm. high; stems solitary, straight, usually forming a conspicuous 

central axis, short-hispid below but h ing hat strigose above, 
branches well developed, widely spreading; leaves lanceolate to broadly 

linear, obtuse or rarely acutish, 2~6 cm. long, 2-5(-7) mm. broad, 
appressed-hispid, abundantly and minutely pustulate; spikes dense, 
1+4 em. long, geminate or ternate, naked; corolla evident, limb 2-3 

mm. broad; fruiting calyces ovate-oblong, stiff, 5-7 mm. long, strongly 
biseriate, subsessile, subpersistent, base roughly conical; mature calyx- 
lobes lance-linear, towards the tips herbaceous and somewhat spread- 
ing, towards base indurated, thickened midrib armed with short 
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excessively coarse almost inflated pungent tawny hairs, margin stri- 
gose; nutlets 4, homomorphous, narrowly ovate, acute, ca. 1.5 mm. 
long, brownish and somewhat mottled, finely tessellate-granulate, 
tuberculate or muricate, back convex, edges obtusely angled, base 
rounded, groove narrowly dilated towards base where divaricately 
forked and closed; gynobase narrow, ca. 0.8 mm. long, ca. 24 height 
of nutlets; style reaching tip of nutlets.—Pittonia i. 113 (1887). 
Krynitzkia foliosa Greene, Bull. Calif. Acad. Sci. i. 205 (1885). 

Endemic to Guadalupe Island, off the west coast of Lower Cali- 
fornia. 

Lower CaLiForRNIA: Guadalupe Island, Palmer 68, 842 and 877 (G), 
Anthony 238 (G, UC), Greene in 1885 (G, UC; ISOTYPES), Townsend (UC), Brandan te 1897 (UC). 

Readily recognized because of its peculiar habit of branching, con- 
gested spikes, coarsely armed calyx-lobes and small nutlets. 

oa 28. C. intermedia (Gray) Greene. Erectly branched commonly 
stiff and very hirsute herb 1.5-5 dm. high; stems several or solitary, 
erect, commonly hirsute but frequently more or less strigose; leaves 
lanceolate to linear or rarely somewhat oblanceolate, acute to obtuse, 
2-6(-7.5) em. long, 1-5(-7) mm. broad, hirsute or strigose, usually 
inconspicuously pustulate; spikes naked, geminate to quinate but 
commonly ternate, 5-15 cm. long, usually stiff; corolla conspicuous, 2-8 
but commonly about 5 mm. broad; fruiting calyces ovate-oblong, 2-7 
but commonly 4-6 mm. long, ascending or strict, deciduous, slightly 
asymmetrical, lowermost not conspicuously biserial, pedicels ca. 0.5 
mm. long; mature calyx-lobes lance-linear, connivent above with 
tips usually spreading or recurving, margin appressed-hispid or short- 
villous, midrib thickened and pungently hirsute, abaxial lobe longest 
and most hirsute; nutlets commonly 4, homomorphous, lance-ovate, 
ca. 2 (1.5-2.3) mm. long, more or less coarsely and decidedly tuber- 
culate or verrucose, frequently somewhat granulate, grayish or brown- 
ish, margins slightly angled, back convex, groove narrow or closed but 
gradually dilated towards base into a small triangular areola; gyno- 
base 24-34 height of nutlets, narrow; style usually about reaching the 
nutlet-tips or rarely slightly surpassing or surpassed by them.— 
Pittonia i. 114 (1887). Eritrichium intermedium Gray, Proc. Am. 
Acad. xvii, 225 (1882). Krynitzkia intermedia Gray, Proc. Am. Acad. 
xx. 273 (1885); Synop. Fl. N. Am. ii. pt. 1, Suppl. 426 (1886). C. 
quentinensis Macbr. Contr. Gray Herb. n. s. Ivi. 58 (1918). C. bar- 
bigera, var. Fergusonae Macbr. |. ¢. 59. C. intermedia, var. Johnstonii 
Macbr. I. ec. 59. 
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Coastal drainage from northern California to northern Lower Cali- 
fornia, and infrequent along the desert borders. 

Bri aie’ iy hag probably introduced in ballast, vicinity of Victoria, 

Maco 2 (G). ar here soe Scott River Valley, 1899, Gilbert (UC); Cas- 
tilla, ated (G); McCloud ig near fish hatchery, Heller_13021 

(G); near Re ing, Heller 7883 in (G); Hyampom, 1883, Ratt ttan G); 
Berry Canyon near Clear Creek, H Mas & Brown. km. 
Alder Springs, Heller 1 6 1 (G); Colusa Co., 1884, Curran (G); Stony Coste 
Colusa Co., Rattan 4 ); north ‘side of Manjeville Butte, "Heller 11368 (G); St. 

Helena, 1896, Jepson (G); Oakley, 1900, The Postmaster (UC); table hills 
ra Baas i 

Rancho Encinal, Monterey Co., 1903, Kellogg (G); Carmel River above 

Mission, Heller 658 587 i Soledad, 1881, Dacia (UC); Aliso ers rdf 

Barber (UC); Cuyama, 1896, Eastwood (UC); Ellwood, Eastwood 10 (G UC); 
U Painted Cav ch, Hastwooed 67 ( , UC), Santa Barbara, Rothrock 88 (G); 

Santa Barbara, El Ojai Valley, 1896, Hubby 22 (G); Saugus, 

y (UC); rnando W 3, 
7) Saugu é ie 

Eastwood (G); San Fernando Mts., 1882, Nevin (G, UC); San Fernando, 
Nevin (UC); Los = Nevin (U C); Los Angeles: Gambel (G); Los Angeles, 
1880 to 1883, Nevin (G, including tyre of C. intermedia); sandy cree ek margin, 
one Canyon, Ma cbride & Payson 748 (G); "Ely sian Park, 1901, Setchell 

(UC); Santa Monica Experiment Station, Barber 48 (UC); To i ers ies Canyon, 
e. Crawford & Hiatt 257 (G); Playa del Rey, Abrams 2512 (G, UC); Pigs 

) 

(G > i . 

Catalina Island, Grant 242 (UC); Santa Clemente Island, 1880, Nevin & Lyon 
(G, a peculiar form); hills near Pomona, Baker 4744 (G); Claremont, Chandler 

(UC); Claremont, Baker 4137, 4769.and 4773 (G); Claremont, Johnston 

G. a of C.1 oe A — eobeyr GUC). ohnston 

; Sno 
Cabazon Station, psec 3214 ee Palin Shy pence 850, 851, 852 ne 

863 (G); Palm Sprin ngs, Ferguson 42 (G of C. barbigera, var. tah rege 
T: ahquitz Canyon, Spencer 1518 (G); ‘Migian seg 3p , Spencer _1783 ech 
dry hills 5 km. east of Murietta, 450 m. alt., Minz & Johnston 5317 (U sa 

if in pt. (G); Descanso Grade, 1906, ee (OU are 
Mar, 1894, Teacees (UC): Le La Jolla Clements 106 G, py te — 107 co Point Loma, Eastwood 2937 oy K, Brandegee Cg 

ego, 

aa Atte 
veland 920, “921 cad any @; near Campo, ae Po 

: 1278 Fee near Campo, Abrams ‘3556, (G). LowER CansrOnsta 
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Santos Island, Anthony 05, Br UC) ries iis (G); Ensenada, 1889, K. Brande- 
gee (UC); Burro Canyo e (UC); Caris o Creek, 1893, Brandegee 
(UC) ; San Quentin Bay, Palm 08 (UC) and 695 (G, TYPE O of C. quentinensis; 
UC, tsoTyPE); without paced “885, Orcutt (G). 

A variable and perplexing species the sharp delimitation of which 
seems quite impossible. At the northern extreme of its range it 
passes into C. Hendersoni. But outside the zone of intergradation 
in the northernmost counties of California, C. intermedia is readily 
distinguished from the more northerly ranging C. Hendersoni by 
having narrower, lance-ovate, strongly verrucose nutlets and de- 
cidedly pungent hairs on stem and calyx. In the southern part of 
its range C. intermedia passes even more completely into C. barbigera 
and C. nevadensis. The two latter species inhabit the desert. and 
probably represent modifications of the C. intermedia-stock as adap- 
tations to that extreme environment. Material transitional between 
C. intermedia, C. barbigera and C. nevadensis comes from the western 
margin of the Californian deserts or from the hot interior coastal 
valleys more or less connected with the desert proper. Cry yptantha 
barbigera and C. nevadensis differ from C. intermedia primarily in their 
minute corollas. Cryptantha barbigera appears to be a derivative of 
C. intermedia with bristly stems and evidently villous as well as hirsute 
calyces. On the other hand, C. nevadensis has tended to develop a 
wiry habit, strigose pubescence and very elongate nutlets. Inter- 
gradation among them being beyond question, C. Hendersoni, C. 
intermedia and C. nevadensis, with much justification, might be 
treated as mere varieties of C. barbigera. It seems best to adhere to 
the traditional classification, however, and retain the four groups as 
specific, since such an extended concept as their union would be 
unwieldy. As various other species in this genus are more or less 
connected by local intergradation an unfortunate precedent might be 
set if, in the present instance, drastic reductions were made because 
of the occurrence of local transition. 

The species varies considerably in pubescence. Though the plant is 
sometimes closely short-strigose, the common form is densely pungent- 
hirsute throughout. In some forms the calyx is appressed-hispid, in 
others hispid-villous or even somewhat silky, though the midrib of 
the calyx-lobe is practically always more or less pungent-hirsute. 
Cryptantha quentinensis is a form which is not hirsute and has a rather 
silky calyx. It is clearly a phase of C. intermedia and is not a re- 
lative of C. oxygona as its author suggests. Cryptantha barbigera, var. 

- Fergusonae is a form of C. intermedia with rather long-villous calyx- 
lobes. The type is one of the suite of puzzling plants from the desert 
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border which connect C. barbigera and C. intermedia. Cryptantha in- 
termedia, var. Johnstonii differs from C. barbigera, var. Fergusonae only 

by not being conspicuously villous on the calyx. It appears to be one 
of the very large-flowered, coarse phases of C. intermedia. Material of 
C. intermedia from the eastern margin of the Colorado Desert not 
infrequently has the style definitely surpassing the nutlet-tips whereas 
that from other regions seems uniformly to have the style not reach- 
ing beyond the nutlets. 

29. C. barbigera (Gray) Greene. Erectly branched hirsute herb 
1-4 dm. high; stems solitary or several, very bristly and sparsely if at 
all strigose; leaves oblong to lance-linear, obtuse, 1-5(—7) cm. long, 
3-7(-13) mm. broad, hirsute, inconspicuously pustulate; spikes 
geminate or rarely solitary or ternate, naked, becoming as much as 
15 cm. long; corolla inconspicuous, limb 1-2 mm. broad; fruiting calyx 
5-10 mm. long, ovate-oblong or oblong-lanceolate, ascending, asym- 
metrical, deciduous; pedicels 0.3-0.7 mm. long, villous; mature calyx- 
lobes lanceolate to linear-lanceolate, connivent above with tips re- 
curved, margin conspicuously long white-villous, midrib thickened 
and hirsute, abaxial lobe slightly the longest; nutlets 1-4, homomor- 
phous, lance-ovate, 1.5-2.5 mm. long, strongly verrucose, usually 
brownish, back convex, edges obscurely angled or rounded, groove 
opened or closed but towards base gradually dilated to form a tri- 
angular areola; gynobase narrow, 24-34 height of nutlets; style reach- 
ing to or slightly beyond the nutlet-tips—Pittonia i. 114 (1887). 
Eritrichium barbigerum Gray, Synop. Fl. N. Am. ii. pt. 1, 194 (1878). 
Krynitzkia barbigera Gray, Proc. Am. Acad. xx. 273 (1885). K. mixta 
Jones, Contr. W. Bot. xiii. 6 (1910). 

Southern California and southern Utah, to Arizona and northern 
Lower California. 

, Palm Canyo m. alt., ( 
Canyon, 210 m. alt., Spencer 1513 (G); erevices of rocks near Indian We % 

105 m. alt., Spencer 1519 (G); Canyon Springs, Hall 5856 (UC); desert sand, 

Indio, 90 m. alt., Spencer 1516 (G); sandy wash and among rocks in lower 
ides, Shavers near Mecca, 75 m. alt., Munz & Keck 4757 (G, UC); 

San Felipe Creek, Eastwood 2710 (G); San Felipe , 1894, Bra spon 
(UC); dese: d, Mountain Springs, 780 It., Spencer 187, 200a an m. a er : 
(G); sandy p'aces, Colorado Desert, Spencer 189 and 191 (G); Colorado 

( 
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Creek, 1893, Wilson (UC); near Tempe, 1897, Bolton (UC); Verde Mesa, 
Sek 126 (G); Nogales 1892, Brandegee (UC di, Benson, 1882 Dunn (UC); 

gonia Mts., 1902, Orcutt (UC); Clifton, by 285 (UC); Clifton, David- 
so a C); mesas near Camp Lowell, 1881, Pringle (G); Tucson, 1894, 
Ao y (UC); Sabino Canyon, 1894, Toumey (UC) ; Tucson Mts., Thor nber 532 
UC); Tucson, 1907, Loyd (G); Yucea, 1912, Wooton (G); wit thout locality, 

1876, Palmer (G). Lowe sogg tee = Telmo, 1893, Brandegee (UC) 
San Esteban, 1889, Brandegee (UC); Lagoon He ad Palmer 780 (G, UC); : 
San Luis, 1889, Brand gee (UC); San Sharan, 1889, Brandegee. 

) 

When Gray originally described Eritrichitum barbigerum he had 
before him materal now referred to C. barbigera, C. nevadensis and 
C. intermedia. The plant here treated as C. barbigera constituted the 
bulk of the material first described as FE. barbigerum and almost 
wholly that which he later designated as Krynitzkia barbigera. 
Parry’s number 171, which is taken as type, is a large and very fine 

example of the species, having coarse leaves, and very elongate, 
apically recurved, long-villous calyx-lobes. In some of its forms the 
species is scarcely more than a minute-flowered phase of C. intermedia. 
When typically developed it is very characteristic because of its 
large leaves and conspicuously villous, elongate calyx-lobes. 

_~ 30. C. nevadensis Nels. & Kenn. Slender, strigose herb 1-5 dm. 
high; stems erect or becoming flexuous, solitary or several, closely 
short-strigose and at times sparsely hirsute, closely or laxly branched; 
leaves linear-oblanceolate to linear, acute or obtuse, 1-4 cm. long, 

1-5(-7) mm. broad, not numerous, appressed-hispid, more or less 
pustulate; spikes —— or ternate, toques! bracted toward 
the base, congeste ming 
15 em. long; sdeellat inconspicuous, limb 1-2 mm. broad: fruiting calyx 
oblong-ovate to lanceolate, 5-12 mm. long, ascending, slightly asym- 
metrical, pedicels ca. 0.56 mm. long; mature calyx-lobes lanceolate or 

linear, connivent above with the slender tips usually recurving, mar- 

gins more or less villous, midrib thickened and hirsute; nutlets 4, 

homomorphous, verrucose or towards the tip muriculate, lance-ovate 
to lanceolate, 2-2.9 mm. long, back convex, margins somewhat 

angled, groove open or closed but below dilated into a small areola; 
gynobase narrow, 24-34 length of nutlets; style reaching to or almost 

to the tips of the ies —Proc. Biol. Soc. Wash. xix. 157 (Nov. 1906). 
Var. genuina. Stems very slender, usually flexuous, strigose; 

calyx 8-12 mm. long; nutlets lanceolate, long acuminate, back ver- 

rucose but conspicuously muricate towards the apex, ca. 2.5 mm. long. 

—C. nevadensis Nels. & Kenn. 1. ec. Krynitzkia barbigera, var. inops 

Brandg. Zoe v. 228 (Sept. 1906). C. barbigera, var. inops Macbr. 

Proc. Am. Acad. li. 548 (1916). C. arenicola Heller, Muhl. 11. 242 
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(Dec. 1906). C. leptophylla Rydb. Bull. Torr. Bot. Cl. xxxvi. 678 
(1909). 

Deserts from Utah and Nevada to Arizona and northern Lower 
California. 

2 : 
Shockley 288 (UC). Arizona: Grand anyon, 1888, Gray (G); Diamond 
Creek, 1893, Wilson (UC); Yucea, 1912, Wooton (G); without locality, 1876, 
Palmer (G)._Catirornia: Swansea, Hall & Chandler 7178 ; Panamint 

and (G, UC); sand hills west of Laws ller 
(G, ; Surprise Canyon, 640 m. alt., Coville & Funston 709 (G); The Needles, 1884, Jones (UC); Kramer, 1905, K. Brandegee (UC); Tehachapi, 

; ; km. east of Daggett, 600 m. alt., 
3672 (UC); Hesperia, 1050 m. alt., Parish 4850 (UC); sandy places, Mohave 
Desert, 300 m. alt., Spencer 438 (G); dry sandy plain, 5 km. east of Warren’s 
Well, 960 m. alt., Munz & Johnston 5176 (G); deep sand at mouth of Tah- 
quitz Canyon, 210 m. alt., Spencer 1525 (G); deep sand, Palm Springs, 135 m. 
alt., Spencer 848 (G); San Felipe, 1898, Purpus (UC); desert sand, Mountain 
Springs, 678 m. alt., Spencer 188 and 859 (G); sand, Colorado Desert, Spencer 
184 (G); gravelly hills, Colorado River, 1854, Bigelow (G). Lowrr CaLI- 
FORNIA: mountains of northern Lower California, Oreutt_ 1279 (UC). 

“ Var. rigida, var. nov., erecta non rariter plus minusve hirsuta; 
calycibus 5-10 mm. longis; nuculis oblongo-ovatis acutis verrucosis ca. 
mm. longis. 
Western portion of Mohave Desert and neighboring coastal slopes; 

also in western Arizona. 

Cauirornia: Bakersfield, Davy 1875 (UC); Poso Creek, Hall & Babcock 
5014 in pt. (UC); sandy soil, Pampa Station, He 7645 (G, UC); high ridge west of McKittrick, 7788 (G, UC);Fort Tejon, Xantus 85 (UC); 
Mohave, Davy 2161 (UC); Palmdale to Little Rock, Davy 2291 (UC); Llano 
Vv » Davy 23 ; desert , He ia m. alt., Spencer 389, 403 and 419 (G); sand, Mohave Desert, Spencer 411 and 555 (G); hills bordering ohave Desert, 1882, Pringle (G, TPE). ARIZONA: Wickenburg, Jones 
343 (G); Verde Mesa, Smart (G). 

This species was first described as Krynitzkia barbigera, var. inops. 
If the varietal name is to be accepted it is only after C. intermedia has 
been reduced to a variety of C. barbigera. Cryptantha nevadensis, var. 
genuina is a striking plant on account of its wiry, strigose, usually 
flexuous stems, very elongate calyces and lanceolate attenuate nutlets. 
Its habit is suggestive of C. dumetorum, since it grows in shelter of 
shrubs and frequently scrambles up through them. The stems are 
also very brittle. The variety rigida, with which the var. genuina 
1s confluent, has the habit and nutlets of some forms of C. intermedia. 
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it differs in its small corollas and in invariably having From th 
strigose pubescence. The variety intergrades with C. intermedia and 
through it C. nevadensis, var. genuina is related to C. intermedia and 
eventually to C. barbigera. The axial nutlet of C. nevadensis, var. 
genuina is frequently somewhat smoother than the others and usually 
has a closed groove. 
? 31. C. scoparia Nels. Erectly branched stiff usually strigose herb 
1-3.5 dm. high; stems closely short-strigose and frequently also 
sparsely hispid; leaves linear to lance-linear, obtuse, 2-4 cm. long, 
1-3 mm. broad, strictly ascending, strigose or appressed-hirsute, 
finely pustulate; spikes stiff, naked, solitary or geminate, 2-10 em. 
long; corolla inconspicuous, tube about equalling calyx, limb ca. 1 mm, 
broad; fruiting calyx ovate-oblong, 5-6 mm. long, strictly ascending, 
subsessile, slightly asymmetrical, becoming rather obscurely biserial 
at maturity and 5-10 mm. distant; mature calyx-lobes lance-linear, 

stiffish, usually subconnivent above with the herbaceous tips some-_ 
what spreading, midrib thickened and hirsute, margins shortly can- 
escent-villous, axial lobe slightly the longest; nutlets 4, homomor- 
hous, lanceolate to broadly lanceolate, 1.8-2.2 mm. long, antrorsely 
spinulose-muriculate especially towards apex, margins and base 
rounded, groove narrow and forked below where occasionally open to 
form a small triangular areola; gynobase subulate, about 34 height of 

nutlets; style reaching to tip of nutlets—Bot. Gaz. liv. 144 (1912); 
Macbr. Contr. Gray Herb. n. s. xlviii. 48 (1916). C. muriculata, var. 

montana Nels. Erythea vii. 69 (1899). 
Southwestern Wyoming, southern Idaho and eastern Washington. 

Wyomrna: Granger, 1898, Nelson (G, oo of C: muriculata, var. mon- 
tana). Ipauno: loose, dist urbed soil near road, Challis, 1620 m. alt., 
& Payson 3221 (G); Big Butte Stations "Palmer 204 (G); Aberdeen, Piper 

G a Bie an ary. slope Castleford Nelso: 2 hen 1311 
(G); Buhl, Nelson Madbride 1703 (G ome Ma Springs, ngs, 1008 
eR ey. pees . nae Vas 's =f Suksdorf 405 (G) a 

In gross habit much suggesting C. nevadensis, but differing in its 
shorter fruiting calyces and particularly in its spinulose nutlets. In 
addition to these morphological differences the ranges of C. nevadensis 
and C. scoparia are separated by the northern half of Nevada. 

Ser. VIL. MURICATAE. Nutlets 4, verrucose or coarsely tu- 
berculate, triangular-ovate, decidedly homomorphous, back obtuse 
and bearing. a suggestion of a medial ridge, with sides evidently 
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angled and beaded; style usually surpassing the nutlets though rarely 
only equalling them. 

wr 32. C, muricata (H.& A.) Nels. & Macbr. A tawny-green erect 
hirsute herb 1-10 dm. tall; stems solitary or several, conspicuously 
hirsute and rarely also short appressed-hirsute, usually stiff, branches 
few and ascending or paniculate; leaves linear to oblance-linear, 
1-5(-9) em. long, 2-4 mm. broad, villous-hirsute, usually incon- 
spicuously pustulate; spikes few to very numerous, naked, geminate 
to quinate, 2-15 em. long; corolla minute to conspicuous, 1-7 mm. 
broad; appendages well developed; fruiting calyx, ovate, 2-4 mm. 
long, ia subsessile, older ones obscurely aerial: mature 
calyx-lobes lanceolate, decidedly connivent, once to twice length of 

- nutlets, margins short-hispid, midrib thickened and tawny-hirsute; 
nutlets 4, homomorphous, ovate-triangular, 1.5-2.5(-3) mm. long, 
lucid or dull, verrucose or tuberculate, frequently somewhat granu- 
late, margin angled and usually beaded, base truncate, back frequently 
obtuse-angled, groove narrow or closed and towards base broadly 
forking or dilated into a small areola; gynobase elongate, about */s 
length of nutlets; style much surpassing the nutlets or rarely EES 
oe them.—Bot. Gaz. Ixi. 42 (1916). 

r. genuina. Corolla conspicuous, 2-7 mm. broad; stems with 
See a few) well developed terminally floriferous lateral branches; 
spikes for the most part not especially numerous.—Myosotis muricata 

. & A. Bot. Beechey 369 (1840). C. muricata Nels. & Macbr. l. c. 
ibichion muriculatum A. DC. Prodr. x. 132 (1846). Krynitzkia 
murtculata Gray, Proc. Am. Acad. xx. 273 (1885) C. muriculata 
oy Pittonia i. 113 (1887). C. horridula Greene, Pittonia v. 55 
(1902 
Western California in and along the Coast Ranges from Monterey 

to Los oo counties 

ee UC); ar : Topatopa Mts., 1650 m. alt., Abrams & McGregor 94 (G); Santa Clara River, 
— “ir G); creek arroyo, Ojai Valley, Hubby : 24 (G); Sulphur Mt. 4 (G); Oakgrove Canyon, Liebre Mts. 900-1200 m. alt., Abrams & Me- 
Gregor 343 (G); Leonis Valley, Antelope Valley, Davy 1648 WG); :¢ — bed, 
Saugus, C); Topango Canyon, Santa a M 
Crmatord & to tt $28 G); Sepulveda Cosgoe, | Santa Monica Are 
Se (G, U ach, 1898, Barber (UC); Los Angeles, peas evn 
pap glonarmare ent, rant 238 in pt. (G); without locality, Douglas (G, ISOTYPE 
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/ Var. Jonesii (Gray) Johnston. Corolla inconspicuous, 1-2.5 mm. 

2. 

broad; stems commonly solitary and erect or several and fastigiate, 
clothed to below middle with numerous very short floriferous branch- 

lets; spikes usually short, very numerous, grouped to form an elongate 
leafy paniculate inflorescence.—Plant World xxii. 114 (1919). Ary- 

nitzkia Jonesti Gray, Proc. Am. Acad. xx. 274 (1885). C. Jonesit 

Greene, Pittonia i. 113 (1887). C. vitrea Eastw. Proc. Calif. Acad. 
Sci. ser. 3, ii. 292 (1902); Fl. S. Fk. Kings River 77 (1902). 

Middle and Southern California and the northern part of Lower 
California. 

» © ; } Ong 
(G); Bubbs Creek, 8. Fk. of Kings River, 1899, Eastwood (G, ay of TYPE of 
C. vitrea); Tenaya Trail, Soon te Nat. Park, 1650 m. alt., Hall 8940 (UC); 
Ben Lomon , Santa Cruz 1890, Brandegee (UC); Soledad, 1882, Jones 

(G);Santa Cruz, Jones 2810 G vy of K. Jonesii); above a a Springs 
near ‘‘ French Settlement, ’’ Sant ra Co (G, ); Santa Cruz 

, 1888, Brandegee (UC); Santa Cruz Island, 1886, Greene (UC); dry 

sandy ground near Upland, . alt., Johnston 1958 (G); side of road, 
an Antonio Canyon, 720 m ; Johnston 2048a (G); Sw f n 
ass, Spencer (G); sandy wash, Hig 300 m. alt., 

dry sandy ground, San Be ino, m. alt., Johnston 1886 (G); foothills, 
: ardino, Parish 929 (G); dry — fe 

— Agi chee: 11118 (G, UC); stony sandy slopes, Banning, 692 m. alt., Spenc 
(G); San Jacinto Valley Pa Reinhardt (UC): Chalk Hill, San Scats 

Me = is 1500 m. alt., Hall 2052 i in p t. (UC); Palamar Mis., 1200 m. alt., Cha 
5355 (UC); Ramona, 1894, B randege e (UC); Mesa Grande, 1220 m. alt., 
Spencer 1178, 1302 and 1303 “@ Witch Creek, ae yt pa (G); Lake- 
side, 1894, Brondege: (UC) ; mesa, La Jolla, C 08 (G Biel = chaparral, 
vicinity of San Diego, 520 m. alt., Spencer 38 * Missio Is, San 

iego, Abrams 3418 mG): Point Loma, 1906, K. Brandegee (UC); Point Loma, 
1902, Brande. AGG Lower Catirornia: Todos San ay, 
1885, Greene (UC); r U.S. border, 1884, Orcutt 1022 (G): n near Jamul, 
Log et 1281 (G); Donk 1884, Orcutt 1127 (G); Vallederos, 1893, Brande- 

“Var. ae (Greene), comb. nov. Corolla inconspicuous, 
1-2 mm. broad; plant with a few well developed loose branches; has 
not numerous; nutlets usually larger than in var. Jonesit.—Kryn 

denticulata Greene, Bull. Calif. Acad. Sci. i. 205 (1885). C. pine 

lata Greene, Pittonia i. 114 (1887). C. densiflora Nels. & Kenn. Proc. 

Biol. Soe. Wash. xix. 156 (1906). 
Western Nevada and adjacent California, southward to western 

Arizona and the mountains of Southern California. 
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NeEvapa: Dog Valley Road, 1895, Hillman (UC); Clear Creek Canyon, 
615 m. alt., Baker 1381 (G, UC); Reno, 1884, Curran (G); near Reno, 
llman (UC); along railroad above Laughton’s, 1894, Hillman (UC), 

Peak, 2700 m. alt., Johnston 1542 (G); open place on canyon floor, N. Fk. 
; L . al ry sunny canyon 

side, cE oon Canyon, 1110 m. alt., Johnston 1950 (G); Little Green Valley, 

TR ) jon) > =} o> ° = © ca r) 5 ea ° - — NY So = = 2) i=) 3 o % Co — Q al 

A species readily recognized by its ovate-triangular nutlets, tawny 
pubescence, and characteristic yellowish-green herbage. It breaks 
up into three intergrading varieties. The var. genuina, characterized 
by its large corollas, occurs in western California. It varies notice- 
ably in the size of the nutlets and fruiting calyces. The type of 
C. muricata is one of the coarse, large-flowered forms and was probably 
collected by Douglas somewhere between Monterey and Santa 
Barbara. The other varieties are small-flowered. The var. Jonesii 
commonly assumes a peculiar erect habit by which it can be distin- 
guished at a glance from all other forms in the genus. The stems are 
usually single or several and fastigiate, and are erect, producing in the 
upper half or two-thirds abundant very short floriferous branchlets. 
Rarely the plant becomes diffusely branched. The distribution of 
var. Jonesii is peculiar. It occurs in the Coast Ranges from Santa 
Cruz to Glenn County, and in the middle Sierra Nevada. Jumping 
the several hundred kilometers occupied by the var. genuina it re- 
appears in the vicinity of San Bernardino and is frequent from there 
south into Lower California. The var. denticulata is perhaps un- 
worthy of recognition since it is frequently distinguishable from the 
var. Jonesii only with difficulty. It differs chiefly in habit, being 
sparsely and loosely long-branched. It grows in western Nevada in 
the general region of Reno, in California about Truckee, in western 
Arizona and in the pine belt of Southern California. The material 
from Nevada usually has coarsely granulate nutlets and perhaps 
iis separable from the southern material that I have associated 
with it. 

3 Ser. IX. AMBIGUAE. Nutlets 1-4, smooth to papillate or 
_tuberculate, ovate, dorsally low-convex, laterally rounded or obtuse 
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or occasionally acutish, homomorphous, no particular nutlet always 
developing; style reaching to 7/3—3/3 height of nutlets. 
Corolla Hee 

lant low, stiff, spreading, widely branched; spikes sysiveabe = C. mariposae. 
Plant erectly bra nched, less rigid; spikes ternate or gem 

Pedicels B Sse ar evident, 2-3 mm. long; pedicels and Avi 
conspicuously long white-villous..................... 4. C. crinita. 

Pedicels stout, inconspicuous, at than 1 mm. long; pedi- 
cels and calyx more or less id. 

Nutlets —— single, com shes horizontal, a 
r than the short loosely connivent calyx- 

Bees Senet HES Ee, ign hea aes 35. C. excavata. 
Nutlets usually 4, erect, evidently shorter than the 

tea connivent calyx-lobes............. 36. C. Henderson. 
Corolla onape cu 

Nutlets conan i haas than 1.5 mm. long; spikes bracted 
TOE NONE ea CN ee ce gis ot. ahaene ee 37. C. Traskae. 

ee cosually 2-2.5 mm. long; spikes naked or bracted 

nate; plant commonly 2-4 dm fall yao yal 38. C. Torreyana. 
Nuteus somewhat tuberculate, densely Sadistic or granu- 

late-muricate as well as more coarsely roughened. 
Plant closely igh ors pale, a 2-3 dm. tall; — 

commonly ate. OF tees. SS C. simulans. 
Plant steading wenid: el sie ae 5 dm. tall; iaitees 

usually solitary or rarely geminate. 
Nutlets with low rounded tubercules............ 
Nutlets with elongate papillae or spicules....... a. C. echinella 

* 
33. C, maripo , Sp. nov., humilis saepe basaliter ramosa 5-15 sae 

cm. alta; ramis ast jaa ‘iasiadestitale breviter strigosis; foliis 
paucis firmis oblanceolatis vel oblongo-oblanceolatis 0.8-1.8 mm. 
longis 2-5 mm. latis obtusis integerrimis adpresse breviter hispidis 
inconspicue pustulatis, superioribus paullo reductis, inferioribus op- 
positis subpersistentibus; spicis solitariis vel geminatis 3-10 cm. longis 
rigidis ebracteatis vel basem versus pauce folioso-bracteatis; floribus 
obscure biseriatis, inferioribus 5-10 cm. distantibus; calycibus fruc- 

tiferis oblongo-ovatis 5-7 mm. | ; lobis 
calycis lineari-lanceolatis in costa ‘infra medium cum setis flavescenti- 
bus horridis et in marginibus adpresse hispidis, supra medium breviter 
hirsutis et saepe recurvatis; corolla conspicua 3-6 mm. lata; nuculis 
homomorphis 4 (rare 1-2 abortis) ovatis acuminatis 2-2.5 mm. longis 
saepe granulatis basi truncatis margine rotundis vel obtusis ventre 
2/-'/5 longitudinis ad gynobasem quadrangulari-columnarem ca. 

1 mm. longam aeais; sales basem versus paullo gradatim ampliatis 
ad imam b triangularem profundam 
formantibus; stylo ca. 0.8 mm. longo quam nuculae evidenter breviori. 
Known only from Mariposa County, California. 
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Catirornia: Mariposa, April 27, 1898, Congdon (UC); Mariposa, May 
1903, Congdon (UC); Mariposa County, May 2, 1890, Congdon C59 (TPE, 
Gray Herb.). : 

A peculiar plant with small, broad, thickish leaves and low, loosely 
branched, coarse, rigid stems. It has passed as C. ambigua and C. 
barbigera but is distinct from both, differing in its large corollas, low 
stiff habit, strigose stems and in the shape and attachment of the 
nutlets. In having basally truncate and acuminate nutlets it some- 
what suggests C. muricata, var. denticulata, but is very different in 

its low habit, strigose pubescence and short style and gynobase. The 
young spikes are not so tawny as are those of C. muricata. 

34. C. crinita Greene. Erectly branched herb 2-3 dm. high; stems 

appressed and spreading-hispid, branches numerous; leaves oblance- 

olate to oblance-linear, 2-4 em. long, 2-4 mm. broad, obtuse, hirsute, 
evidently pustulate; racemes ternate or geminate, naked, 3-6 cm. 

long; corolla conspicuous, 3-5 mm. broad; fruiting calyces 5-6.5 mm. 
long, spreading, ovate-oblong, obscurely biserial, deciduous, divided, 

conspicuously villous, hairs very long and white, oldest calyces 5-10 

mm. distant; pedicels well developed, 2-3 mm. long, long-villous; 
calyx-lobes linear, erect, slightly unequal, without a thickened midrib 
and pungent bristles; ovules 4; nutlet 1, next the axial calyx-lobe, 
ca. 3mm. long, 1.3 mm. broad, erect, dull, brownish, ovate-lanceolate, 
densely muriculate-granulate, frequently coarsely tuberculate es- 
pecially above the middle, apex attenuate, base obtusish, back convex, 
margin rounded or obtuse, groove opened towards base to form a small 
deep triangular areola; gynobase elongate, about half length of nutlet; 
style reaching to about 34 height of nutlet.—Erythea iii. 66 (1895). 

own only from Shasta County, California. 

Cauirornta: bed of Stillwater Creek at Leightone, 1900, Baker (G, UC); 
Cow Creek, 1894, Baker & Nutting (UC); Stillwater, Nutting (UC); Shasta 
County, 1894, Baker & Nutting (UC, ‘“Dup. of type’). 

Distinguished from all other members of the genus by its unusually 

long white hairs on the calyx and on the well developed pedicels. 
Very distinct from, but probably most related to, (. Hendersoni. 

if 35. C. excavata Brandg. Loosely and ascendingly branched herb 
1-2 dm. tall; stems short hispid-villous and usually appressedly so; 
leaves not numerous, 1.5-3 em. long, 1-2 mm. broad, linear or spathu- 

late-linear, obtuse, appressed-hispid, minutely pustulate, upper ones 
evidently reduced; spikes ternate or geminate, 3-8 cm. long, naked; 
corolla conspicuous, ca. 4 mm. broad; fruiting calyx, broadly ovate, 
2-2.5 mm. long and nearly as wide, asymmetrical, sessile, spreading, 
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base rounded or very broadly conic, becoming remote and obscurely 
biserial; mature calyx-lobes lanceolate, subequal, erect or loosely con- 
nivent, fecquentis one displaced by the tip of the decumbent nutlet 
which they barely exceed in length, margin short hispid-villous, 
midrib scarcely thickened and somewhat short-hirsute; ovules 4; 
nutlet 1 and usually horizontal or infrequently 2-3 and then erect, 
ovate-triangular, recurved-acuminate, ca. 2.5 mm. long, densely 
‘granulate or granulate-muriculate, commonly sparsely tuberculate, 
base decidedly truncate, sides obtuse or rounded, back convex, groove 
dilated towards base and forming a broad deep narrowly triangular 
suprabasal areola; gynobase narrow, ca. 1 mm. long, about 4-44 
length of nutlet; style reaching to 24-34 height of nutlets.—Bot. Gaz. 
xxvii. 452 (1899). 

Inner North Coast Ranges of California; rare. 

CALIFORNIA: occasional on shelving slopes of sand, Cache Creek, Yolo Co., 
Baker 2886 (G, UC); Lake County, April, K. Brandegee (UC). 

The solitary, decumbent, triangular nutlet and short calyx are 
distinctive of this species. It appears to be related to C. Hendersoni 
on one hand, and apparently to C. decipiens on the other. No par- 
ticular nutlet seems to develop, even in the same spike, for adjacent 
calyces may each develop its nutlet in a very different position re- 
lative to the spike-axis. 

36. C. Hendersoni (Nels.) Piper. Ascendingly branched hispid 
herb 1.5-5 dm. tall; stems single or numerous, sparsely and loosely 
branched above, iis: leaves oblanceolate or linear, 2-5(—7) cm. 
long, 2-5 mm. broad, acute or obtuse, appressed-hispid, lower ones 
somewhat acrsiateine and pustulate, upper ones reduced; spikes usu- 
ally ternate, rarely geminate or quadrinate, naked or at times bracted 
toward very base, 2-8 or rarely even 20 cm. long; corolla conspicuous, 
tube about equalling calyx, limb 4-7 mm. broad; fruiting calyx ovate- 
oblong or narrowly ovate, 3-6 mm. long, ascending, slightly asym- 
metrical, lowermost becoming obscurely biserial and distant, 
rounded or broadly conic; pedicels ca. 0.5 mm. long; lobes lance- 
linear or linear, somewnat © conniv ent above with herbaceous tips 
usually somewhat spreading, margins densely appressed villous-hispid, 
aide obscurely thickened and hispid; nutlets 4 or by abortion rarely 
fewer, broadly ovate or very rarely lance-ovate, 2—2.8(-3) mm. long, 
smooth or more or less coarsely granulate, frequently coarsely tuber- 
culate and at times finely papillate-muricate, back low convex, sides 
rounded or rarely obtuse, base rounded or somewhat truncate; groove 
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closed or very narrow, broadly forked below; gynobase narrow, ca. 
1.3 mm. long, becoming 14-% as high as witletc: style reaching to 
about */; height of nutlets or barely exceeding them.—Piper ex J. C. 
Nelson, Torreya xx. 44 (1920). Allocarya Hendersoni A. Nelson, 
Erythea vii. 69 (1899); Piper, Contr. U. S. Nat. Herb. xxii. 113 
(1920). > C. monosperma Greene, Pittonia v. 53 (1902). C. incana 
Greene, Leaflets i. 79 (1904). C. grisea Greene, |. c. C. trifurca 
Eastw. Bull. Torr. Bot. Cl. xxxii. 203 (1905). C. grandiflora Rydb. 
Bull. Torr. Bot. Cl. xxxvi. 679 (1909). C. Torreyana, var. grandiflora 
Nels & Macbr. Bot. Gaz. Ixi. 43 (1916). A. dichotoma Brand in 
Fedde, Repert. xviii. 313 (1922). (. scabrella Piper, Proc. Biol. Soc. 
Wash. xxxvii. 95 (1924 

Western Idaho to southwestern British Columbia and south to the 
Sierra Nevada and northern parts of California. 

Ipano: sandy hillsides in open places or se es Juliaetta, Hender- 
son 4815 Nett hills about Lewiston, Henderson 1 (G); tee bese 
Piper (G); about Lewiston, 450-600 m alt., Heller 2998 (UC); Vall y of 
Clearwater River. » Sandberg, "M. neDeuyar & Helle 7 10 (G, ISOTYPE of C. prea 

m. alt., Macbride 109 (G, nee orsiikeg Copumsta: Fort Vancouver, 
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(UC) and 1416 (G, UC); Edgewood, 1887, Curran (UC); Siskiyou County, 
1890, Fata Sate along streams in meado ows, Parker Creek, Warner Mts., 
1650 alt., 1910, & Bryant (UC); e Lake Valley, 1884, Austin 
( : - Milford 1803, Brandegee (UC); Mormon Bar, 1 Congdon 50 (G); 
Salmon Creek, ., 2100 m. alt., Hall & Babcock bis (UC); Nin 
nie Creek, Tulare Co., Crlberton 537 (G, isotype of C. incana); Redroc 

eadows, Tulare Co., 261 , Hall 8394 (UC). Ne lh onerg Reno, 1898, 
5 pone (UC); Dog Valley Read, 1895, Hillman (UC). 

In northwestern United States, where this plant appears to be 
rather common, it is almost the only species of Cryptantha with con- 
spicuous corollas. In the past it has been much confused with C. am- 
bigua and C. Torreyana, although in fact it seems to be most closely 
related to C. intermedia. In Idaho it tends to intergrade with C. 
Torreyana, but over most of its range it is readily separated by its 
conspicuous corollas, commonly ternate spikes and usually tuber- 
culate nutlets. Occasional plants are hard to separate from C. am- 
bigua although C. Hendersoni is for the most part pretty easily recog- 
nized by its large-flowered, ternate spikes projected above the leafy 
mass of the plant. Crypiantha intermedia completely intergrades 
with C. Hendersoni in northern California, although the overwhelm- 
ing mass of material of C. Hendersoni is readily distinguished from its 
relative by its less stiff and scarcely pungent pubescence, and broader 
tuberculate nutlets. It has been found expedient to admit consider- 
able range of nutlet-variation in C. Hendersoni. Among plants quite 
similar in gross habit, and commonly from within a small natural 
region, the nutlets enced (from plant to plant) vary from entirely 
smooth and shiny, to simply granulate or decidedly tuberculate. 
Roughly it can be said, however, that more of the northern than 
southern material is smooth-fruited. Cryptantha incana and C. gran- 
diflora are names applied to the phase with smooth and shiny nutlets. 

The other names cited apply to forms with roughened fruit. Cryp- 
tantha scabrella was based on a phase of C. Hendersoni from southern 
Oregon in which the nutlets are papillate-muricate. Cryptantha 
monosperma has similar though less abundant and less well developed 

papillae, and appears to be a form in which only 1 or 2 nutlets develop. 

» rhe aborted nutlets appear to be the abaxial ones. 
? /37. C. Traskae, sp. nov., pumila sparse laxeque ramosa 8-10 cm. 
alta; caulibus gracilibus strigosis ca. 1 mm. crassis; foliis paucis linear- 
ibus 1-2 em. longis 1-1.5 mm. latis acutis strigosis rare hispidis in- 
conspicue pustulatis; spicis solitariis vel geminatis 1-5 cm. longis eum 

’ bracteis linearibus 2-5 mm. longis numerosis ornatis; floribus obscure 
biseriatis maturitate 5-10 mm. separatis; corolla inconspicua ca. 1.5 
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mm. lata; calycibus fructiferis ovatis subsessilibus deciduis 2-3 mm. 
longis; lobis calycis maturi lanceolatis saepe acutis in costa cum setis 
flavescentibus brevibus horridis et in marginibus adpresse hispidis; 
nuculis 4 homomorphis ovatis vel anguste ovatis vix 1.5 mm. longis 
minutissime granulatis apicem versus plus minusve_ tuberculatis 
dorso convexis margine obtusis ventre 34 longitudinis ad gynobasim 
angustam ca. 0.9 mm. longam adfixis; sulcis clausis basi in areolam 
minutam deltoideam dilatatis; stylo nuculas vix superante. 
Known only from San Nicolas Island off the Californian coast. 

ats Cairornia: one locality, bare windswept cliffs, San Nicolas Island, April, 
N 1901, Trask (G, Type); infrequent on bare windswept heights, April 1897, 
‘A PD (Trask 67 XUC). P teas feet 
ce This endemic of San Nicolas Island was reported by Eastwood, 

Proc. Calif. Acad. Sci. ser. 3, i. 109 (1898), as C. Torreyana. It is 
evidently quite distinct from that species in its low habit, pubescence, 
bracteate inflorescence and small tuberculate nutlets. In habit it 
somewhat suggests C. leiocarpa. Its nutlets are about the same size 
and shape as those of that species, but differ in being tuberculate and 
in having a broadly forked groove and a small areola. 

> 38. C. Torreyana (Gray) Greene. Commonly scantily and more 
_ or less strictly branched hispid herb, 1-4 dm. tall; stems solitary or — 
frequently several, usually inconspicuously short-strigose as well as 
hispid; leaves oblanceolate or linear, strict or ascending, 2-5(—7) em. 
long, 3-6(-8) mm. wide, obtuse or rounded, hispid, inconspicuously 
pustulate if at all so; spikes usually geminate, naked, 4—8(-15) cm. 
long, more or less projected from the leafy mass of the plant, very 

elongate and loosely flowered or congested and glomerate; corolla 
inconspicuous, ca. 1 mm. broad; fruiting calyces oblong-ovate or 
ovate-lanceolate, 2-7 mm. long, ascending, asymmetrical, base 
rounded or broadly conic, pedicels ca. 0.5 mm. long; mature calyx- 

lobes lanceolate to lance-linear, connivent above with tips usually 

spreading, midrib slightly thickened and hispid-hirsute, margins 
hispid-strigose; nutlets 4 (occasionally 1 or more aborted), usually 
broadly ovate, 1.5-2.2(-2.5) mm. long, 0.8-1.3 mm. broad, smooth 

" and polished, usually mottled, rarely finely granulate, back very low- 
convex, sides rounded or obtuse, groove broadly forked below and 

closed throughout; gynobase about 1% height of nutlets, ca. 1 mm. tall; 

style reaching to 34 height of nutlets or rarely even. to their tips.— 
Pittonia i. 118 (1887). 

ar. genui Fruiting calyx 3.5-8 mm. long; style clearly sur- 
passed by nutlets; plants usually over 2 dm. tall, not conspicuously 
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hispid.—Krynitzkia Torreyana Gray, Proc. Am. Acad. xx. 271 (1885). 
C. Torreyana Greene, |. c. K. Torreyana, var. calycosa Gray, 1. ¢. 
C. Torreyana, var. calycosa Greene, |. c. 119. C. calycosa Rydb. 
Mem. N. Y. Bot. Gard. i. 331 (1900). C. affinis, var. feruosa Nels. 
Bot. Gaz. xxx. 195 (1900). C. fleruosa Nels. New Man. Bot. Cen. 
Rocky Mt. 416 (1909). 

Extreme western Wyoming and northern Utah, westward to 
Washington and California, and northward through British Columbia 
to southern Alaska. 

AvasKa: Skagway, Macoun 78736 and Eastwood 802 (G). BritisH are 
BIA: Lytton, nite Fletcher; dry ground, Spences Bridge, 1889, Macoun (G); 
Cascade, Macoun Pohosars ). Wyomina: open dry slopes, Nez Perces Coonk. 

); under sagebrush, 32 km. west of Big Piney, Payson 2628 
@; on cobblestone flat, Jackson Lake, nm 65. , UC, 1soryres of C. 

var. flexuosa); Teton Forest Reserva ro “1897, Bra fags ae (UC); 
i tr illside, 

andy groun Goodding (G, ; 
Garret 1869 ror Cees near Salt Lake 
peg soil, Pe terson, Weber Riv ver, 1950 m. alt., 
3895 5). IDAHo: slightly moist shady slopes, : ial” 1330 m. alt., Payson 
1756 Be aa dbs (G); nderaon 4 1, St. Anthon ny, Merrill & Wilcox 842 in pt. {G); alroyos, 
ote ender 
moist grassy 
about jer Wen (G); seadst cena: or eomgg iso, sg 
(G); valley of North of Coeur d’Alene River, 930 m. i 539 
(iz, UC); — ar Juliaetta, Sandberg, MacDougal & Heller 3. et wey oie rock 

illsi 1260 m. alt., Clerk (G); Palouse sw at th Henderson 
2811 in ~  (G); Snake pea ret G); slopes, loose soil, Silver City, 
2100 m 3 (G). Wwe: josey Por i 4140 BS ): 
gh i cn ec: (G); Ot ~ ac (G); Pullman, Piper 

, Blue Mts., G); aoe woods 
Falcon Valley a ks 78. ao C): Faloon Valley, Suk Suksdorf 593 (G); western 
+ egret Cou uksdorf (G); Yakima Region, 1882, Brandegee (UC). 
= X:hllstes jae Snake River, Cusick 1913 Faye UC); ground, Rock 

3431 ( roa 
Ashland, Peck oe ant Pa stony hilltop 3.2 km. southeast 

of paar Fa lls, 0 
steep dry hillsides, Bieroth’s ed as MeDo Creek, 1950 m. alt., 
M 1 (G); East Humboldt Mts. ‘2100 m. alt., Watson 858 (G, 

1 C); near ae ity, 1866. son ) 6838 
(UC); Incline Road, Lake Tahoe, 1890 m. alt Kennedy mi Peavine 
Foothills, , Hillma a i r 7 ee 

365 “UC ; open ape on brushy slopes, 1650 m. alt., Pees Pry: wan 
sate sen Alder Point on Fel River, 150 m. alt., Tracy 1879 (UC); Eel 
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River, 1893, emge ote > (UC); Ukiah, Bolander 3916 (UC); gravelly slope 
about 16 km. e Alder Springs, Heller 11450 (UC); gravelly places, Alder 
es, 1260 m net Heller 12759-(G); gravel near trees, between Bartlett 
and Allen Spri rings, - snag! 12372 Bebe nee 1889, K. Brandegee (UC); Camp 
seinen 189, Holway (U os 1892, K. gaara r (UC); among 
chap a km. northes of Tiakeport San mS and 1731 (UC); moist 

1 Age 
7, K. Brandegee (UC); Fort Bidwell, Manning 160 (UC); red ee 

hillade Modoc Co., 1893, Baker (UC); Agere agent Creek, Shasta Co., » 
; Burney, Eastwood 689 (G); Battle Creek Meadows, 

Lassen Butte Region, ona d 1894 (G); Pine Creek, Lassen Co., 1894, 
Baker ety N = (UC); r° 4 _ ast of Réd Clover Valley, Plumas Bret (Ge Ui & 

Heller ; 

np 
ge alt, Heller 12818 (G): edge of ee abees Chico Meadows, 1200 m 
alt., si she (G fa ee of Donner Lake, Heller 6888 (G, UC); 

reek, 2250 m. alt., abcock beet ( , UC); Voleano Creek, Culbertson 
4327 (G); Old Colony ry Tulare Co., 1905, ea Brandege e (UC);Poso Creek, 
reenhorn Range, Hall & Babcock ey (G). 

’ Var. calistogae, var. nov., varietatem genuinam simulans differt 
stylo nuculis subaequilongo ve rare eis longiore. 

Vicinity of Calistoga, California, in the net part of the North 
Coast Ranges. 

Ca.irornia: bushy hillside near Calistoga, 120 m. alt., Tracy 1865 (UC); 
hills east of Calistoga, 240 m. alt., Tracy 2094 (TYP. TYPE, U. C. Herb. no. 175,784); 
tua Rosa Creek Canyon, Baker 620 (UC); ? La Horida, 1890, Brandegee 

A “Var. pumila (Heller), comb. nov. Fruiting calyx 2-3.5 mm. long; 
style shorter than nutlets; plant usually rather conspicuously hispid- 
hirsute, usually under 2 dm. tall.—C. pumila Heller, Muhl. ii. 242 
(1906). 
Middle Coast Ferees of California from Marin to Santa Clara 

County. 

Cc 14: Mt. Tamalpais, Heller 8403 (G, isotyPE of C. pumila); ad 
Tamalpais, 1304, Eastwood (G); Tamalpais, 1893, Brandegee (UC); in brus 
Here banged Peak, Berkeley Hills, 300 m. alt., Tracy 2060 (G, UC); in shade, 

z Canyon, 150 m. alt., Tracy 793 and 2054 (UC); wooded slope, 
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Smith Creek at foot of Mt. Ham n, Heller 8588 (G); foothills west of Los 
Gatos, Heller 7458 (G, UC); shady Tlie, Searsville, Bolander 39 (G); with- 
out locality, Kellogg & Harford 770 (G). 

This species is at once the most widely distributed and the most 
northerly ranging of all the North American species. It has been 
generally accepted and well understood, being readily recognized by 
its erect loosely branched rather slender habit and broadly ovate 
smooth nutlets. Although it may intergrade with C. Hendersoni, 
possible intergrades are few and the ranges of the two species are such 
as to suggest specific difference. Cryptantha Torreyana differs from 
C. Hendersoni in having much smaller corollas, prevailingly geminate 
rather than ternate spikes, and always smooth rather than smooth or 
tuberculate nutlets. Except in California and Alaska C. Torreyana 
occurs in the dryish interior east of the high mounains, whereas 
C. Hendersoni, while occurring east of the mountains, is very common 
in the moister valleys of western Oregon and Washington. 

Piper, Contr. U. S. Nat. Herb. xi. 484 (1906), has given the type 
locality of C,. Torreyana as “Grassy hills near San Luis Rey, Cali- 
fornia,” which is a locality quite beyond the known range of the 

species and in a region in which it is not to be expected. I have been 
unable to locate in the Gray Herbarium a collection of this species 
made by Torrey at the locality mentioned. There appear to have - 
been only two of Torrey’ s collections of this species available to Gray. 
Gray based his species on a number of specimens and had no “type” 
in mind. If a type must be selected it seems better to choose either 
Torrey 330 from Napa Valley, or preferably Torrey 337 from Yosemite 
Valley since the latter is more characteristic of the species. 

Most recent botanists, following Gray, have maintained the variety 
calycosa, a variation distinguished by its glomerate spikes and usually 
elongate calyx-lobes. This variation occurs throughout the range of 
the species, and although an obvious sort of variety seems to be a 
trivial one better treated as a mere forma or phase of the species 
worthy of no particular nomenclatorial attention. 

In California the typical form of the species pushes southward along 
the length of the Sierra Nevada, the most southerly undoubted station 

being in Tulare County. In the herbarium of the University of Cali- 
fornia there is a specimen of C. Torreyana labeled as having been 
collected by G. F. Reinhardt in the San Jacinto Valley of Riverside 
County in Southern California. The data accompanying this speci- 
men I doubt, since no other of the numerous collectors visiting the 
San Jacinto Valley has detected the species, and since the hot plains 



82 JOHNSTON 

and buttes about San Jacinto seem scarcely a likely locality for the 
southern outpost of a species which over most of its range in Cali- 
fornia is confined to the mountains and chiefly to the pine belt. 

In the Coast Ranges of California the species occurs in its typical 
form as far south as Lake and Napa counties. Just south of these 
counties it is replaced by var. calistogae and var. pumila. Over its 
extensive range C. Torreyana is very constant in having styles evi- 
dently shorter than the nutlets. This condition is departed from in 
the available material from the vicinity of Calistoga, Sonoma County, 
California; the styles in this material clearly reaching to or slightly 
beyond the nutlet-tips. To this variation, because of its geographical 
correlation, the varietal name calistogae has been applied. The var. 
pumila is of different character. In the Middle Coast Range the 
plants representing C. Torreyana are more hispid and smaller in all 
parts. This plant has been confused with C. leiocarpa but is quite 
distinct, for, like the typical C. Torreyana, it differs in its broadly 
ovate nutlets, shorter style, and ebracteate spikes. Macbride, Contr. 
Gray Herb. n. s. xlviii. 43 (1916), confused the plant with C. hirsutis- 
sima, a close relative of C. leiocarpa. From C. hirsutissima the variety 
differs in its broad nutlets, somewhat shorter style, and different habit. 
Although the plant was described as a distinct species by Heller it is 
at most a weak geographical variety of C. Torreyana and perhaps not 
worthy of recognition at all. 
/ 29. ©. simulans Greene. Erect strigose pallid herb with few 

_ Strictly ascending branches, 1.5-3(-4.5) dm. high; scantily and 
loosely strigose or below rarely shortly and loosely appressed-hispid; 
leaves not numerous, oblanceolate or oblance-linear, 2-5(-7.5) cm. 
long, 2-5(—7) mm. wide, strigose, pustulate (especially the lower ones), 
frequently extending into the lowermost part of the spikes; cotyledons 
and early leaves frequently persistent at anthesis; spikes solitary or 
frequently geminate or ternate, slender, usually elongate and sparsely 
flowered but at times glomerate; corolla inconspicuous, ca. 2 mm, 
broad; fruiting calyx 3-8 mm. long, oblong-ovate, slightly asymmet- 
rical, strict or ascending, obscurely biserial, base rounded or broadly 
conic, pedicels ca. 0.5 mm. long; mature calyx-lobes lance-linear, con- 
nivent above with the green tips spreading, midrib slightly thickened 
and shortly arcuate-hirsute, margins white villous-hispid; nutlets 4, 
homomorphous, broadly ovate, 2-2.5 mm. long, 1-1.5 mm. broad, 

densely granulate or granulate-muriculate, sparsely broad-tuberculate, 
back low-convex, margins rounded, groove broadly forked below and 
usually closed throughout; gynobase ca. 1-1.5 mm. high; style reach- 
ing to about 3/,-*/, height of nutlets.—Pittonia v. 54 (1902). 
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In the pine forests from southern Oregon to Southern California, 
and local in northern Idaho and middle southern segs reas 

n V Suks 
Kiawinth: Valley, 1260 m. alt., 1864, Cronkite (G); summit AY Case ade Mts., 
along Ashland-Klamath Falls ape Peck 2 264 (G); without locality, cit 
Howell (UC). Nevapa: Incline Road, Lake ahoe, 18 alt., Kenn 
1446 (UC); Kings Canyon, Ormsby Co., 1700-2000 m. allt., ieee 1194 “G. 
UC); Dog Valley Road, 1895, Hileaan (UC); log. railroad a aR hc “3 
1590 m. alt., Heller 10873 (G, UC). CALIFORNIA: in co rah —— aot 
Sisson, ‘Heller 8035 (G); Goose Valley Milford, 1892, 
Brandegee- (UC); Prattville, Heller ce. Kenned ous (G); Prattville 12. 
aga (UC); American River at awber 1650 v0 1388 
(G); Truckee, Heller 7060 (G, eid Plast County, 1892, fen his 
Jackson , 1892, Hansen (UC); beneath pines in ane of Hog Ranch, Voie: 
mite Par k, Hall & Babs ck 3313 aan 3444 eee ; Hog Ranch pry Hetch- 
Hetchy, oe 51 ae Yosemite Valley, “1350 m alt. ms 4379 
es and 4471 (G, UC); Fortman Mt., Mar sme Co. » 1885, re no pAee 

pu (UC); foothills of Fresno Conan 900 m. alt., Hall & Cha vellen 
(UC); Jordan Hot Springs on Nine-mile Creek, 2010 = allt, ao 8393 Uo) 
Giant Voreaks 1905, Brandegee, me ©); Sequoia Mills, Brandegee (U 
Sportsman Hall, Fyffe P. O., above Plac vile 4 Brandegee tue): 
Region of Tehachapi pore ‘but B47 (UC); open pine woods, Mt. Wilson, 
eke pe rate ean Boo hg 1800 m. alt., 1900, Hall (UC); 

— 

rock y poe 
pines, Lechetae Seek eens ay lukas ton 3038 (G); San Bernardino 

1800 m. alt., 1899, Hall (oO); brushy places, Tahquitz trail above 
Idylivwild. 2100 m. alt., Spencer 7 (G); Onstatt Valley, 1500 m. alt., 1901, 
Hall (UC); Ce guomen Peale, 18 1894, Soiosde gee (UC); Southern California, 1 
Wright 11 (G); southeastern California = Parry & param 27916 (G); 
Southern California, 1888, Palmer are (G) 

This readily recognized species, so characteristic of the Yellow Pine 
forests of California, has passed as C. ambigua, although very different 
from the low hispid plant of the Northwest properly bearing that 
name. The pallid strigose pubescence and the broad granulate and 
tuberculate nutlets readily distinguish it from C. Torreyana with 
which it grows and somewhat approaches in habit. 

? 40. C.ambigua (Gray) Greene. Ascending hirsute herb 1-2.5 dm. 
tall; stems usually loosely branched from the base, hirsute and some- 
what short-strigose; leaves narrowly lanceolate to linear, 2-3(—5) em. 
long, 1-4(-5) mm. broad, obtuse or subacute, usually somewhat ap- 
pressed hispid-hirsute, commonly inconspicuously pustulate; spikes 
usually solitary, 5-15 cm. long, naked or with the lowermost flowers 

bracted, commonly not projected clear of the leafy mass of the plant 
and usually not sharply differentiated from the leafy peduncular 
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branches; corolla inconspicuous, 1-2 mm. broad; fruiting calyces 
ovate-oblong or oblong, 4-7 mm. long, slightly asymmetrical, spread- 
ing, crowded or distant and obscurely biserial, base rounded or 
broadly conic; pedicels 0.5-0.9 mm. long; mature calyx-lobes linear 
or lance-linear, usually more or less connivent above, midrib slightly 
thickened and tawny hirsute, margins evidently short strigose-villous, 
nutlets 4, broadly ovate, 1.6-2 mm. long, granulate and coarsely 
tuberculate or very rarely tending to be smooth especially towards 
base, back low convex, sides obtuse and rounded, groove closed or 
rarely somewhat dilated but always broadly forked at base; gynobase 
narrow, 1-1.2 mm. long, 24 height of nutlets; style reaching */5-5/; 
height of nutlets.—Pittonia i. 113 (1887).  Eritrichium muriculatum, 
var. ambiguum Gray, Synop. Fl. N. Am. ii. pt. 1, 194 (1878). Kry- 
nitzkia ambigua Gray, Proc. Am. Acad. xx. 273 (1885). Eritrichium 
muriculatum of Torr. Bot. Wilkes Exped. 416, t. 13 (1874). C. poly- 
carpa Greene, Pittonia i. 114 (1887). C. multicaulis Nels. Bot. Gaz. 
xxx. 194 (1900). 

Southern Washington to southwestern Montana and thence south- 
ward to northern Colorado, extreme western Nevada and northeastern 
California. 

NTANA: mountains near Indian Creek, Rydberg & Bessey 4885 (G); 

89. Wyomine: on dry loose soil of a road-grade, Snake River, Nelson 6440 
C. a 

River near Junction Butte, Nelson 57614 (G); under granite cliff, Cow Creek, 
Albany Co., Nelson 8888 (GYadry-toose-soil, Centennial, Nelson 8731 (G). CoLorapo: mountain side near Georgetown, 1885, Patterson (G). Ipano: 

Mt., 1800 m . alt., SON 
3305 (G); sagebrush covered hillside, Corral, 1650 m. alt., Macbride & Payson #936 (G); abandoned field, Martin, 1800 m. alt., ide & Payson resi 

: i e Rock, 1500 m. alt., bride & Pa } 
oo , Castl 

Boise, 1892, Mulford (G); dry soil, 1650 m. alt., g c : (G); loose dry soil, House Creek, Nelson & Macbride 1773 (G); dry soil, St. Anthony, Merrill & Wilcox in pt. . UTAH: e, m. alt., J ri} C) ADA: upper end of Star cm ree 1680 m. alt., 
] al : 

m, s 

1903, Stokes (UC). V # G 
White Salmon, Suksdorf 594 (G); Klickitat, Howell 337 (G); Walla Walla 
Region, 1883, Brandegee (UC); Washington Territory, 1883, Brandegee 994 (G). Orecon: dry ground, Sisters, Peck 3607 (G); Bend, Nelson 851 (G, 
UC); dry “* ra Des Chutes River 8 km. below Be G); 

+> 410WE 

. 
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In the past this species has been greatly confused and the name has been used in a variety of applications. The plant treated here is that figured and described by Torrey in the Botany of the Wilkes Ex- pedition, 416, t. 13 (1874), since Gray appears to have based his Eritrichium muriculatum, var. ambiguum largely upon Torrey’s plate and description. Torrey gives his plant as from Nisqually, but since it represents a species characteristic of the dry interior of Washington it seems likely that, as with other material collected by the Wilkes Expedition, the data had become confused and the plant was probably collected in the Walla Walla Region of southeastern Washington, cf. Piper, Contr. U. S. Nat. Herb. xi. 15 (1906). 
Although usually distinguishable by its habit, C. ambigua ap- proaches C. Kelseyana and C. Pattersoni very closely in Idaho and 

Wyoming, and is occasionally distinguishable from them only with difficulty. Doubtful intermediate plants with homomorphous or 
subhomomorphous nutlets I have referred to C. ambigua even though 
some so referred have one nutlet subpersistent and occasionally some- 
what less tuberculate than the others. Some plants from Idaho 
referred to.C. ambigua have nutlets smooth quite like those of C. Tor- 
reyana. These plants are so referred because their habit is that of 
C. ambigua. Cryptantha Hendersoni usually agrees with C. ambigua 
in the size, shape and roughenings of the nutlets, but has a very dif- 
ferent habit and inflorescence. 

41. ©. echinella Greene. Usually low and loosely branched hispid ~ herb 5-20 or rarely 40 em. tall; stems short-hispid, sparsely branched; leaves oblanceolate or oblance-linear, 1-2.5(+4.5) em. long, 14(-6) 
mm. broad, obtusish, appressed-hispid, minutely pustulate, not 
numerous; spikes solitary or at times geminate, 1-5 cm. long, slender, 
commonly leafy-bracted towards base; corolla inconspicuous, 1-1.8 
mm. broad; fruiting calyx oblong-ovate, 5-6 mm. long, deciduous, 
spreading, obscurely biseriate; pedicels 0.1-0.5 mm. long; mature 
calyx-lobes linear-lanceolate, connivent above and usually recurved, 
midrib slightly thickened and pale-tawny hirsute, margins appressed 
short-hispid; nutlets 4, homomorphous, broadly ovate, 2-2.2 mm. 
long, more or less finely granulate, conspicuously and narrowly papil- 
late, back convex, margin rounded, groove very narrow or closed and 
widely forked at base; gynobase about 24 height of nutlets; style 

_ shortly but definitely surpassed by tips of nutlets.—Pittonia i. 115 
1887). 
Central Sierra Nevada to the mountains of Southern California and 

the Charleston Mts. of southern Nevada. 
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EV 
1606 in pt. (UC); Peterson’s Ranch near Reno, 1894, Hillman (UC); Peavine 
Foothills, 1895, Hillman (UC); Charleston Mts., Purpus 6077 (UC). Cati- 
FORNIA: Mt. Stanford, 2640 m. alt., 1886, Sonne (UC, IsoTyPE) ; Castle Peak 
near highest point, Heller 7079 (G); Tahoe, 1901, Boring (UC); Lake Tahoe 
Region, 1901, Setchell & Dobie (UC); Luthers Pass, 2340 m. alt., Abrams 4759 (G); Yosemi 1200-1350 m. i 
situations, Yosemite Valley, Brewer 6284 (UC); Alta Meadows, 1905, K. 
Brandegée (UC); Andrews Camp above Bishop, 1913, K. Brandegee (G, UC); 
sawmill, Mt. Pinos, 2490 m. alt., Hall 6523 (UC); rocky ground under pines, 
Prairie Fork of San Gabriel River, 2100 m. alt., Johnston 2071 (G); on flats, 
Kelly’s Cabin, Ontario Peak, 2460 m. alt., Johnston 1620 (G, UC); dry ridge 
east of Ontario Peak, 2520 m. alt., Munz 6076 (UC); Coldwater Fork of Lytle 
Creek, 1725 m. alt., Johnston 2057 in pt. (G); Mare Flat, 2400 m. alt., Craw- 
ford 934 (G); Little Green Valley, 2160 m. alt., Hall 24 (UC). 

This characteristic species has been greatly misunderstood, and 
repeatedly confused with C. ambigua and C. intermedia. It grows in 
dry sunny clearings in the Yellow Pine belt of the California moun- 
tains usually in the company of C. simulans, C. affinis and C. Tor- 
reyana. 

Ser. X. MOHAVENSES. Nutlets 4, smooth, oblong-ovate or 
lanceolate-ovate or lanceolate, clearly angled at the sides, decidedly 
homomorphous; style usually equalling height of nutlets or shorter 
than latter. 

> 
Corolla conspicuous; style clearly surpassing the nutlets, these j 

2-2 WO Ne a ee a ica mohavensis. 
_ 4 ty] it lling +] ts in heig 

ora trifle surpassed by them; nutlets 1.2-2 mm. long... . .43. C. Watsoni. 

7 #2. C. mohavensis Greene. Ascendingly branched herb 1-4 dm. 
tall; stems usually freely branched, short-hispid to hispid strigose; 
leaves linear or lance-linear, 1-4 em. long, 1-3 mm. broad, appressed- 
hispid or strigose, minutely and densely pustulate, obtusish, upper 
ones reduced; spikes ternate or geminate, usually crowded, 2-6 cm. 
long, naked; corolla conspicuous, 4-7 mm. broad; fruiting calyces 
oblong-ovate, 3-5 mm. long, ascending, becoming obscurely biserial, 
symmetrical, base rounded, deciduous, pedicels ca. 0.5 mm. long; 

mature calyx-lobes lanceolate, connivent above, midrib somewhat 
thickened and frequently sparsely hirsute, margins usually more or 
less silky strigose; nutlets 4, homomorphous, smooth and shiny, rarely 

obscurely granulate, oblong-ovate or lance-ovate, 2-2.5 mm. long, 
back low-convex or flattish, margins definitely angled especially 
towards the apex, groove closed above but forked below and opened 
at the fork to form a small triangular areola; gynobase columnar- 
subulate, about 34 height of nutlets; style clearly surpassing tips of 
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nutlets.—Pittonia i. 120 (1887). Krynitzkia mohavensis Greene, Bull. 
Calif. Acad. Sei. i. 207 (1885). 

Southern Sierra Nevada of California, best known from the vicinity 
of Tehachapi Mountains. 

Ca.irornia: Andrews Camp, mountains above Bishop, 1913, K. Brandegee 
(G, UC); sand hills near Pampa Station, Heller 7642.(G); Water Canyon, 
Tehachapi Mts., 1800 m. alt., Abrams & McGregor 474 (G); between Mohave 
and Cameron, 1905, K. Brandegee (UC); Mohave Desert, 1884, Curran 

SOTYPE). 

In habit quite similar to C. oxygona, and like that species much 
suggesting C. muricata in gross aspect. Although having smooth, 
wingless nutlets it seems very closely related to C. oxygona. 

43. C. Watsoni (Gray) Greene. Slender strictly branched hispid 
‘herb 1-3 dm. high; stems solitary, sparsely to loosely branched, 

spreading short-hispid; leaves linear to oblanceolate, 1-4(-5) em. long, 
~4(-5) mm. wide, obtuse or rounded, ascending, hispid and rarely 

pustulate; spikes solitary or geminate, 14(-6) cm. long, occasionally 
leafy-bracted below; corolla inconspicuous, ca. 1 mm. broad; fruiting 
calyx ovate or oblong-ovate, 2-3.5(-4) mm. long, subsessile, rounded 
at base, early deciduous, oldest ones becoming distant; mature calyx- 
lobes lanceolate, tips usually connivent, midrib hispid and scarcely 
thickened, margins appressed short-hispid; nutlets 4, homomorphous 
or practically so, lanceolate, 1.5-2 mm. long, ca. 0.8 mm. broad, 
smooth, shiny or at times dulled by minute granulations, back nearly 
flat, margins definitely angled, groove closed or nearly so and forked 
at base; gynobase subulate, ca. 24 height of nutlets; style equalling 
nutlets or a trifle surpassed by them.—Pittonia i, 120 (1887). Kry- 
nitzkia Watsoni Gray, Proc. Am. Acad. xx. 271 (1885). C. vinctens 
Nels. & Macbr. Bot. Gaz. Ixii. 143 (1916). 

Eastern Washington to western Montana, southward to Nevada 
and northern Colorado. 

Montana: Canyon Ferry, 1898, Brandegee 30 (UC). Wyomtne: steep 
slopes of river banks, Yellowstone River near Junction Butte, Nelson 5761 
(G); Centennial Hills, Nelson 1684 (G, UC); Point of Rocks, Nelson 3080 
(G, UC); Gorfield Peak, Nelson 672 in pt. (UC); Rocky Mts., Nuttall (G). 
Cotorapo: along railroad tracks near Hot Sulphur Springs, Middle Park, 
2280 m. alt., Ramaley & Robbins 3575 (UC). Ipano: loose disturbed soil 
near road, Challis, 1620 m. alt.,. 7 ae ads 222 (G); dry granite 
slopes, Mackay, 1750 m. alt., Nelson & Macbride 1527 ++ C); sandy slopes 
New Plymouth, 660 m. alt., ; - Utan: Wasatch Mts. 
1800 m. alt., Watson 858 (G, TrpE of K. Watsoni). Nevapa: canyon on south- 
west base of Mt. Grant, 1410 m. alt., Heller 10, (G, UC); Mesia near Gold- 
field, Heller 10970 in pt. (G, UC); Tonopah, 1800 m. alt., Shockley 81 (UC). 

INGTON: junction of Crab and Wilson creeks, 390 m. alt., Sandberg & 
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Springs, 1350 m. alt., Leiberg 2271 (G, UC); rocky slopes, Mathew Valley 
near Harper’s Ranch, 1100 m. } r 
ISOTYPE); clay banks, Mathew Butte, 750 m. alt., Leiberg 2041 (G). 

An interesting species characterized by its four, lanceolate, angled 
nutlets and well developed style. Although it has been confused with 
C. gracilis it is really quite distinct from that plant in the angling and 
number of nutlets, length of style, and shape and pubescence of calyx. 
Cryptantha vinctens is a peculiar form of this species having somewhat 
appressed-pubescent and inconspicuously hispid calyces. The segre- 
gate is not separated geographically, and appears to be merely an 
extreme form whose characters of pubescence are rather completely 
obliterated by transitional forms clearly referable to C. Watsoni. 

- Ser. XI. GRACILES. Nutlets 1 or rarely 2, smooth, lanceolate, 
laterally rounded or obtuse, subhomomorphous, axial one always de- 
veloping and in general slightly larger than the second nutlet when that 
develops; style reaching to 24-34 height of nutlet. 

44. C. gracilis Osterh. Slender erectly branched herb 1-2 dm. 
high; stems usually solitary, sparsely branched, densely spreading 
short-hispid; leaves not numerous, linear to narrowly oblanceolate, 
1-3 cm. long, 1-3 mm. broad, obtuse or rounded, ascendingly short- 
hispid, usually minutely pustulate, upper leaves reduced; spikes 
solitary or geminate, usually dense, 1-2 em. long, naked; corolla in- 
conspicuous, limb 0.6-1 mm. broad; fruiting calyx ovate, divaricate, 
2-2.8 mm. long, promptly deciduous, base decidedly conical, sessile; 
mature calyx-lobes lanceolate, rather densely appressed tawny hispid- 
villous, tips erect, midrib slightly thickened and inconspicuously 
short-hispid; nutlets 1 or rarely 2-3 and then more or less unequally 
developed, lanceolate, 1.5-2 mm. long, ca. 0.8-1 mm. broad, smooth 
and shiny, acute, back nearly flat, sides rounded at least towards 
apex, groove usually opened to above middle and scarcely forked 
below; gynobase ca. 14 height of nutlet; style reaching to 24-34 
height of nutlet—Bull. Torr. Bot. Cl. xxx. 236 (1903). C. Hill- 
manii Nels. & Kenn. Proc. Biol. Soc. Wash. xix. 157 (1906). C. 
gracilis, var. Hillmanii Munz & Johnston, Bull. Torr. Bot. Cl. xlix. 
39 (1922), 

Southern Idaho and eastern Colorado to northern Arizona and 
southeastern California. 

Ipano: plains of the Snake River, Palmer 72 (G, UC); without gr § 
Hen 2561 (G). Cotorapo: Glenwood Springs, 1920, Osterhout_(G); 
dry mesa among junipers, Nucla, 1800 m. alt., Payson 395 (G). UmTau: 
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Gold Hill, 1891, Jones (UC) ; without locality, 1875, Ward 1231 (G). Nrvap 
Palmetto. Range, Purpus 5921 (UC); near Reno, aie Hillman (UC); Catie- 

i y (UC); i dfield, 1 eller 10970 - laria, Shockle ; Mesia west of Goldfield, 1860 m. alt., G) 
ZONA: Ash tos Rusby 747 (UC); Grand Can m : c 

et 184 (G, rand Canyon, Macbride & Payson 947 (G); El aap 
and Canyon, oer: Setchell (UC). nan near Bonanza King Min 

Pr at idence Mts., Munz, Johnston & Harwood 4222 (UC); g tye K. 
pestis (UC); Silver Canyon near yey K. Brandegee (UC). 

This is a very distinct species and is scarcely to be confused with any 
other once its characters are understood. The calyx is notably 
conical at the base, densely covered with short appressed hairs, and 
apparently lacking pungent hairs on the lobes. One nutlet commonly 
develops; this is obscurely if at ell angled on the edges; and evidently 
surpasses the style. Occasionally two or even three nutlets are 
matured, and then they appear to be unequal in length and develop- 
ment. The normal and fully developed nutlet is-always near the 
axial calyx-lobe. 

Ser. XII. RAMULOSISSIMAE. Nutlets 4, smooth, lanceolate, 

laterally rounded or obscurely angled, practically homorphous but 
with the axial one minutely and obscurely though definitely larger 
than the others and always present when for any reason less than the 
normal number develop; style reaching the tips of the nutlets or 
barely . by them. 

— 45. C. Fendleri (Gray) Greene. Herb 1-5 dm. high, usually ik 
ee | age straight erect axis (commonly simple below but- producing 

numerous ascending latetals above), more or less densely hispid and 
frequently appressedly so; leaves narrowly oblanceolate, acute, 2-5 
m. long, 2-4 mm. broad, appressed-hispid, frequently pustulate 

beneath; spikes solitary or geminate, 2-12 cm. long, sparsely if at all 
bracteate, loosely flowered; corolla inconspicuous, ca. 1 mm. broad; 

fruiting calyces ovate-oblong, 4-5(-7) mm. long, ascending, slightly 
asymmetrical, obscurely biserial; pedicels ca. 0.5 mm. long; mature 
calyx-lobes linear to lance-linear, usually loosely connivent with the 
tips somewhat spreading, midrib thickened and hirsute, margins 
strigose; nutlets homomorphous, 4 (exceptionally with 1-3 aborted, 
but then the axial nutlet always present), smooth, somewhat shiny, 
lanceolate, acuminate, 1.5~-2 mm. long, back convex, sides rounded or 
obscurely obtuse, groove closed or nearly so but at base opening into 
a definite deltoid areola; gynobase subulate, twice length of style, at 
least 24 height of nutlets; style equalling or barely surpassing the 
nutlets.—Pittonia i. 120 (1887). Krynitzkia Fendleri Gray, Proc. 
Am. Acad. xx. 268 (1885). Lritrichium hispidum, var. leiocarpum 
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Kuntze, Rev. Gen. ii. 437 (1891). C. ramulosissima Nels. Erythea 
vii. 68 (1899). C. wyomingensis Gandoger, Bull. Soc. Bot. France 
Ixv. 62 (1918). 

Southern Alberta and Saskatchewan to eastern Nebraska, northern 
New Mexico and Arizona; also in eastern Washington and western 
Nevada. 

Atsperta: Hand Hills, Macoun 165 (G). SasKATCHEWAN: Crane Lake, 
PY eee 5804 (G). Wyomina: sandy dry bottom lands, Dunn’s Ranch, 

; sandy ne. reer Ne lson 6886 ena ee (G); asa * elson 
5275 (G, "UC, ISOTYPES of C’. ramulosissima); P. Bluff, Nelson 3510. (G); 
Sherman 1878, Phillips & Sargent (G); Cum ‘rina , vee 1523 (G, UC. ISO- 
TYPE of C. wyomingensis). NEBRASKA: sandy prair i 
Thedford, Rydberg 1429 (G). Cotorapo: dry p bashes in Clear Creek Canyon, 

getown, Patters g ains, D: 
G, l 

434a (G); Ro et oa St t. 30°41 1862, Ho aL it Ha arbour 43h in pt. (G); 

Ba rue 30 (G). New Mexico i Midd n Santa Fe and pect gel 2190 m 
alt., Holler 3786 (G); ethout locality, 1847, F endler (GC. tTyPE of K. Fend leri). 
Uran: Montezuma Can nyon, east of Monticello, Rydberg & enh 9681 Bre 
sandy soil, La Sal Mts., Purpus 6610 (UC); below Thurber, Jones 5648 (U 
Arizona: Cosnino, Rus y 750 (G); openings in poll ow-pine foot: east ae 
of pan Francisco Mts., 3490 ma. alt., 1920, Hall (G); Flagstaff, 1894, Towmey 

tion, Vorhies 124 (G, UC). WasHINGTON: drifting sand, Pasco, Piper 2951 
ea without locality, Henderson 2562 (G). Nevapa: Palisade, Brandegee 

Cryptantha Fendleri is the most easterly ranging of the smooth- 
fruited series of Cryptantha. In its common typical form the erect 
habit and paniculate branching are very characteristic, and as a 
general thing the species has been well understood. A diffusely 

branched form from southern Wyoming has been described as C. 
ramulosissima. In floral and fruiting structures this form is quite 
indistinguishable from typical C. Fendleri. Similar material has been 
collected in eastern Washington. The range of C. Fendleri seems 
somewhat discontinuous. Its roots are frequently charged with a 
purple dye. The three extra-Californian species with narrow, smooth 
and more or less shiny nutlets may be distinguished as follows,— 

Calyx broadly conical at base, densely appressed hispid-villous, 
- un Be nspicuous bristles; nutlets 1; style 2/3-3/4 height 

Calyx ranted at base, hispid or hirsute, inconspicuously 
ose along margins; nutlets 4; style about equalling 

eee he See ee eee oe wl) Bee ek ee ewe we Cee ee Re ke ee eee 

BY ery pr fe | 7 
1 through- 

= Tieden’ fog or ae ph ihe a straight 
cal axis. C No ie eter a hae Ene ee a tg, tart ar eA age a aeons tee Cee ON ee RC ATO Ae es 
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Nutlets —_ margins rounded or somewhat obtusish, groove 
oO at base to form an areola; pt acute; plant 
seOAle with a stiffly erect straight See neat a C. Fendleri. 

Ser. XIII. LEIOCARPAE. Nutlets 1-4, smooth, ovate or 
somewhat lanceolate, laterally rounded or obtuse, homomorphous 
with the abaxial one always developing; style reaching to 14 height of 
nutlets or barely surpassing them; calyx-lobes hirsute with straight 
airs 

Style : eaeniee to the tips of the nutlets or barely surpassing 

ee cpvaie with a subsimple groove; spikes decidedly 
RE cos ease whe A Oe mmneteeia eu LE ne 46. C. leiocarpa. 

Nutlets ee ten Clg usually with a forked groove; hg 
C. hispidissima. 

Style re shee is 1/4-1/2 Sah of nutlets.. heen aeres 48. C. microstachys. 
Style reaching to 2/3-3/4 height of nu 
Hairs on upper part of calyx-lobes senior eT retrorse. 

49. C. nemaclada. 
Hairs on calyx spreading or ascending. 
Pe EN ae i ew... 50. C. Clevelandi. 
Spikes bracted. 

Corolla less than 1 mm. broad; diffuse abioer pg 
OR ee ae ee ek C. Brandegei. 

Corolla 1. — mm. broad; sparsely branched i 
FBS ie se Se eae ese eee 52. C. Abramsii. 

> 46. C. leiocarpa (F. & M.) Greene. Laxly branched usually de- 
cumbent or prostrate herb; branches usually long and numerous, his- 
pid-strigose or frequently loosely appressed-hispid, becoming 14 dm. 
long; leaves oblance-linear to oblanceolate, strigose-hispid and often 
sparsely hispid, occasionally pustulate, obtuse or rounded or rarely 
emarginate, 1—-2.5(-4) em. long, 1-4(-9) mm. broad; spikes solitary 
or geminate or rarely ternate, becoming 6 cm. long but usually shorter, 
conspicuously leafy-bracted, not at all sharply differentiated from the 
mass of the plant; corolla usually inconspicuous, limb 1-2.5(-3.5) mm. 
broad; fruiting calyces ovate to oblong-ovate, 2-3 mm. long, usually 
ascending, tardily deciduous, subsessile, usually crowded or becoming 
loose below, subsymmetrical; mature calyx-lobes lance-linear, loosely 

connivent above, midrib somewhat thickened and usually decidedly 
tawny-hirsute, margins strigose; nutlets 4 or very rarely fewer by 
abortion, oblong-ovate to ovate, 1.6—2 mm. long, smooth, polished or 
minutely granulate and dull, back convex, margins obtuse, face con- 

vexo-obtuse, groove closed and very shortly forked at base if at all; 

gynobase subulate, 24-34 height of nutlets; style equalling or slightly 
surpassing the tips of the nutlets.—Pittonia i. 117 (1887). Echino- 
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spermum leiocarpum F, & M. Ind. Sem. Hort. Petrop. ii. 36 (1835). 
Krynitzkia letocarpa F. & M. 1. c. vii. 52 (1841). Ertirichium leio- 
carpum Wats. Bot. King Exped. 244 (1871). 

Along the ocean beach from southern (Curry County) Oregon to 
(Santa Barbara County) Southern California. 

Oreaon: beach, Gold Beach, Peck.8691 (G); beach near Harbor, Peck 
8755 (G); Chetco, —_ ag (G). .CALrForNtIA: sand dunes of ocean beach, 
Humboldt Bay ? (G, UC); Bodega Point, Eastwood 4815 (G); 
Bodega Bay, Heller 5 F Bo int Reyes, ata sage an (UC); San Francisco, 
1895, Davy (UC); Golden Gate Park, San Fra 0, 1881, Jones (UC); Lake 
Merced, 1901, mes (UC); Presidio, San as nesses 1894, Eastwoo ve 

(UC); Casmaila Station, K. Brandegee (UC); Antonio Station, K. Brandegee 
(UC); Surf, 1909, K. Brandegee (G); Surf, 1909, K. Brandegee a, b, ce (UC). 

This is a very well marked coastal species, but has been greatly 

misinterpreted in the past and at various times made to include 
nearly all the smooth-fruited species of the genus. Study of material 
in the Gray Herbarium which was raised from authentic seeds re- 
ceived from St. Petersburg, Hamburg and Geneva, shows clearly that 
the name should be applied to the sea-shore plant of middle and north- 
ern California which has bracteate spikes, long styles, and small ovate 
smooth nutlets with a simple or barely forked groove. Oceasionally 
it grows with C. hispidissima and has been confused with that species, 
although it is readily separable from it by its bracteate spikes, shorter 
ovate nutlets, simple or barely forked groove, and commonly smaller 
corollas. The leaves are usually 1-3 mm. broad, but in some pe- 

culiar forms from Surf, Santa Barbara County, California, which ap- 

parently grew with the common form, the pha are broadly oblong, 

retuse and nearly 10 mm. broad. 
47. C. hispidissima Greene. Erect < ascendingly branched or 

loosely branched and somewhat decumbent, 1.5-5 dm. high; stems 
hirsute or somewhat appressed-hispid; leaves oblance-linear to linear- 
lanceolate, ascending, 1.5-5.5 cm. long, 1.54 mm. wide, obtuse or 

acute, appressed or frequently spreading-hispid, occasionally hirsute- 
ciliate; spikes ternate or geminate or rarely quadrinate, dense or re- 
motely flowered, bractless or occasionally with 1-2 bracts near base, 
1-8(-15) cm. long; corolla more or less conspicuous or occasionally in- 
conspicuous, 1-5 mm. broad; fruiting calyx ovate-oblong, usually 

_ spreading, 2-5 mm. long, slightly asymmetrical, base broad, sessile; 

mature calyx-lobes lance-linear or almost lanceolate, connivent above 
with the tips somewhat spreading , margins strigose, midrib thickened 
and decidedly hirsute; nutlets 4 homomorphous, ovate-lanceolate, 
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1.5-2 mm. long, smooth or very finely granulate, usually shiny, back 
convex, sides obtusish, groove simple or forked at very base; gynobase 
elongata, ca. 24 height of nutlets; style reaching to nutlet-tips or de- 
finitely surpassing them.—Pittonia i. 118 (1887). C. leiocarpa, var. 
hispidissima Macbr. Contr. Gray Herb. n. s. xlviii. 43 (1916). 
West of and in the Coast Ranges of California, from San Francisco 

to Point Conception and doubtfully to near Los Angeles. 
CairorniA: San Francisco, 1888, Greene (G); grassy slopes, Lake Merced, 30 m. alt., Tr 180. ); Siersville, Mann (G); in sand, Gigling Station east of Del Monte, Heller 6711 (G); Del Monte, Elmer 3561 (G, UC); Cypress Point, Monterey, Hastwo: (G); Seaside, Monterey, Eastwood 161 (G); Monterey, 1900, Hastwood (G); sand hills beyon troville, 

(G); Point Pinos, K. Brandegee (UC); Pacifie Grove, Davy 7491 (UC); Gigling Station, 1908, K. Brandegee (UC) ;San Lucia Mts., Summers 898 (UC); San ° 
888 . 

Obviously related to C. Clevelandi, var. florosa and perhaps not to be 
kept specifically distinct, although differing in general range and 
length of style. 

48. C. microstachys Greene. Erect slender herb 1-5 dm. high; 
Ze stems commonly with numerous ascending simple or rebranched 

laterals, hirsute or rarely more or less strigose; leaves linear, obtuse or 
rounded, 1-6 mm. long, 1.5-5(-8) mm. broad, broadly sessile or the 
lower ones with a contracted base, hispid or hirsute, rarely somewhat 
strigose or pustulate; spikes slender, solitary or geminate, naked, 2-8 
cm. long, frequently somewhat crowded towards the end of the stem 
and apparently paniculate; corolla inconspicuous, usually 0.4-1 mm. 
or rarely even 2.5 mm. broad; fruiting calyces ovate or oblong-ovate, 
1.5-3 mm. but commonly 1.5-2 mm. long, sessile, strict or ascending, 
asymmetrical with the abaxial lobe the longest and most hirsute; 
mature calyx-lobes linear or linear-lanceolate, connivent above with 
the tips somewhat spreading, usually united below to form a short 
siliceous tube, midrib slightly thickened and divaricately short- 
hirsute, margins ciliate; ovules 4; nutlets 1 or rarely 2, next the ab- 
axial calyx-lobe, acute-ovate to lanceolate, 1.5 mm. long, smooth and 
shiny, back and sides rounded, groove closed and simple or forked at 
very base; gynobase very short, 14 or less height of nutlet; style about 
as long as gynobase and commonly attaining about 14 height of nut- 
let or when two nutlets develop reaching to beyond their middle.— 
Pittonia i. 116 (1887). Krynitzkia microstachys Greene in Gray, 
Proc. Am. Acad. xx. 269 (1885). 
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Coast Ranges of middle California and the coastal drainage of 
Southern California. 

CaLIFoRNIA: gravelly slope _ of Alder pe Glenn Co., Heller Tore 
(G); Colusa County, 1884, Curran (G); Wilde a Davy 704 
Mt. Diablo, 1886, Greene we). wel gravelly slop Mitchell Canyon, 
Mt. Diablo, Baker 2810 (G); Salinas a r De 7 Manu: theses 6698 (G); 

wis Creek, 1893, Eastwood (UC); Estella, Jared (UC); San Luis Obisp 
and Monterey counties, “1809, Jared 2 (G);S8: a Barbara, Sleaze 3797 (GQ): 
Painted Cave Ranch, East a,(G, UC); Santa Inez Mts., 1888, Brandegee 
(UC); Fort Tejon, Xantus 8 ‘ TYP E); Tehachapi, 1889, Brandegee (G); 
at roadside, Topango pi A ile bab & Hi tee 995 (G); Topango, 1898, 

pth and 57¢ (G); Pasadena, eae 289 (UC); San Calne! Canyon, Eastwood 
8956 (G); Evey Canyon, 900 m as Johnston 2019 (G);San Antonio Canyon, 
Baker 3698 (G); hills near Claremont, Baker-4229-and_ 4780 (G); Arrowhe ad 
Hot Springs, 480 m. alt., Spencer 1305 (G di =o Bernardino, Parish 3645 
Set Jae desert slope of San Jacinto Mts., 0 m. alt., Jaeger 1873 (G); 

n chaparr. 8 km. northeast of hiceatee shee _alt., Munz & Johnston 
53.46 (UC); Tins Vista, Macbride & Payson 797 a (G); Potrero, Orcutt_1277 
(GQ): San Diego, 1882, Pringle (G); Mission Hills, San Diego, Abrams 3415 

This species is very closely related to C. Clevelandi from which it 

differs in its coarser habit, shorter style, and usually fewer nutlets. 
The forms most suggestive of that species come from Southern Cali- 
fornia and have more or less closely appressed pubescence and calyces 
becoming 2-3 mm. long. These forms are few, however, most speci- 
— being conspicuously bristly and having calyces only 1.5-2 mm. 
ong. 
49. C.nemaclada Greene. Slender much-branched erect herb 1-3 

dm. tall, minutely and sparsely strigose, finely hispid; leaves linear, 
rather few, 1-3 mm. long, 1-2 mm. broad, obtuse, somewhat appressed, 
finely hispid, very minutely pustulate; spikes solitary or geminate, 
slender, naked, becoming loosely flowered, 2-9 cm. long; corolla in- 
conspicuous, less than 1 mm. broad; fruiting et oblong-ovate, 
strictly ascending, 24 mm. long, deciduous, obscurely biserial, sub- 
sessile by an obliquely conic base; mature calyx-lobes linear, con- 
nivent above with the slender tips spreading, midrib thickened and 
more or less abundantly hirsute but near the tip retrorsely setulose, 
margins sparsely strigose; ovules 4; nutlets 14, lanceolate to ovate- 

lanceolate, smooth, 1.7-2 mm. long, back convex, sides obtuse, the 
one next the abaxial calyx-lobe always developing, groove opened or 
closed but usually open at the broad forking; gynobase slender, about 
/ the length of the nutlets; style reaching to about 34 the height of the 
nutlets.—Pittonia i. 118 (1887). 

Coast Ranges of California from Tehachapi to Colusa County; 
rare. 
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_ Cauirornta: Keene Station, Tehachapi, 1905, K. Brandegee (UC); Paso Robles, K. Brandegee (UC); Alcalde, 1892, Brandegee (UC); Colusa County, 
1884, Curran (UC, part of Type). 

The plant is obviously related to.C. Clevelandi and C. hispidissima, 
and further study may justify the reduction of it to one of the species 
named. Its outstanding feature is the possession of small stout 
retrorse hairs on the upper part of the calyx-lobes. The type came 
from Colusa County in the North Coast Range. 

- 50. C. Clevelandi Greene. Usually erect freely branched herb 1-5 
dm. tall; stems with long branches, strigose or hirsute; leaves linear to 
linear lancesiate: usually acutish, 14(-6) em. long, 1-4 mm_ broad, 
hirsute or occasionally strigose, spreading; spikes solitary or geminate 
or ternate, 4-10 cm. long, naked, slender, usually remotely flowered; 
corolla inconspicuous or conspicuous, 1-5 mm. broad; fruiting calyces 
ovate-oblong or nearly ovate, 2-5 mm. long, strict, asymmetrical, 
deciduous, subsessile by an obliquely conical base; mature calyx- 
lobes linear or lance-linear, usually decidedly conniyent with tips 
somewhat spreading, midrib thickened and decidedly hirsute, margins 
densely hispid-ciliate; nutlets 1-4, ovate-oblong to broadly lanceolate, 
1.5-2(-2. 5) mm. long, smooth, usually very finely granulate, back 
convex, sides Bites or rounded, axial nutlet always developing; 
groove closed, broadly forked at base or rarely with a small areola: 
gynobase elongate, 14-24 as high as the nutlets; style reaching to 24- 
*/5 height of nutlets.—Pittonia i. 117 (1887). 

Var. genuina. Corolla inconspicuous, ca. 1 mm. broad; leaves 
1-2(-3) mm. broad; spikes solitary or geminate, not sharply dif- 
ferentiated from leafy mass of plant; nutlets 1-2—C. Clevelandi 
Greene, I. e. 

West of the mountains from the v icinity of Los Angeles southward 
to northern Lower California. 

Ca.irornta: shaded hillsides, ae Jose Hills sr of Pomona, 300 m. alt. 
Munz & a 3299 (UC); Choll as, 1884, Orcutt (UC); San Diego, 1898, 
red rey C); San Diego, 1884, Br andegee (UC); San Diego, 1906, K. Brande- 
ee (UC); si ee 1885, Greene ue ISOTYPE) ; Point poe 1895, Brande- 
om UC); Point Loma, 1 e JC). WER CALIFORNIA: 
Todos Santos Island, 1897, Brande ee (UC); All Sainte 1 Ba Greene 
(UC); Cariso Creek, 1893, p Road meg (U C); Vallederos, 1893, “rondege (UG) (UC). 

AA Var. florosa, var. nov., a varietate genuina differt corolla conspicua 
2-5 mm. lata, foliis 14 mm. latis, spicis saepe ternatis et supra folia 
projectis, nuculis 14.—C. Rattan Greene, Pittonia i. 160 (1887). 

In and west of the Coast Ranges of California from San Luis Obispo 
to San Diego, and infrequent northward to Lake County. 
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(U ar Frazier Borax Mine, Mt. Pinos, Ab Me 211 (Gy); 
Sisquoc, Baker 22 (UC); Tehac api, K. Brandegee (UC); Painted Cave Ranch 
Eas (UC); San Miguel Island, 1886, Greene (UC); ta Cruz Island, 

; nuller (UC); Santa Cruz Island, 1888, Brandegee (UC); S 
Barbara, Elmer 3936 (G); Santa Barbara, Brewer 278 (U nta Inez Mts 

, Bra ; Sa , 1901, Davy (UC); South Beach, 1898 ber 

Brandegee ( ; grassy hillsides, Turnbull Canyon, Puente Hills, Johnston 
1935 (G); shaded hillside, Laguna, Munz 2214 (G); roadside, Linda Vista, 
Macbride & Payson 797 (G, Typ); San Diego, 1906, K. Brandegee (UC). 

This species includes almost all the material from South California 
passing as C. leiocarpa. It is related on one hand to C. hispidissima 
and on the other to C. microstachys, apparently intergrading with 
both. In having a very short style, elongate nutlets and bractless 
spikes, it differs from C. leiocarpa. Doubtfully included in the species 
are several collections from the North Coast Ranges. 

51. C. Brandegei Johnston. Much branched decumbent or pros- 
trate herb; stems numerous, slender, hispid-strigose, 1-4 dm. long; 
leaves oblong-lanceolate or lanceolate, spreading, 5-15 mm. long, 
2-3(+4) mm. broad, obtuse or acute, hispid-strigose and often sparsely 
hispid, minutely pustulate; spikes solitary or occasionally geminate, 
2-8 em. long, dense or loose and elongate, slender, more or less evi- 
dently leafy-bracted; corolla inconspicuous, less than 1 mm. broad; 
fruiting calyx ovate-oblong, 2-4 mm. long, strictly ascending, asym- 
metrical, becoming obscurely biserial, sessile; mature calyx-lobes 
lance-linear, usually connivent above with the tips spreading, midrib 
thickened and hirsute, margins strigose; nutlets 1-4, ovate-lanceolate, 
1.5-2 mm. long, smooth or very minutely granulate, usually shiny, 
back convex, sides rounded, face flattened, groove closed with a well 
developed basal fork; gynobase subulate, about 14-24 height of 
nutlets; style reaching to 7/3—*/, height of nutlets——Contr. Gray Herb. 
n. s. Ixviii. 53 (1923) 
Known only from Santa Rosa off the coast of California. 
Catirornta: Santa Rosa Island, 1888, Brandegee (G, TYPE; UC, 1soTYPE). 

In habit much suggesting C. leiocarpa but differing in its more 
elongate nutlets, widely forked groove, short style and more southern 
msular range. It is much more closely related to, and perhaps it is 
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only a phase of, C. Clevelandi with which it agrees in nutlets although 
differing in its longer style and bracteate inflorescence. Cryptantha 
Clevelandi, var. florosa occurs on Santa Cruz and San Miguel islands 
which are adjacent to Santa Rosa Island. 

52. C ramsii Johnston. Erectly and sparsely branched herb 
1-3 dm. high; stem slender, finely strigose; leaves linear, rather nu- 
merous, 1-3 cm. long, I-1.5 mm. broad, acutish, hispid-strigose, 
usually sparsely hirsute-ciliate towards the base; spikes solitary or 
rarely geminate, 2-10 cm. long, evidently leafy-bracted; corolla 
evident, 1.5-2.5 mm. broad; fruiting calyx ovate, strict, 2.5-4 mm. 
long, asymmetrical, becoming distant and obscurely biserial, sessile 
by an oblique broadly conic base; mature calyx-lobes lance-linear, 
loosely connivent, midrib somewhat thickened and on abaxial lobe 
sparsely and very shortly hirsute, margins strigose; nutlets 1-4, 

lanceolate, acuminate, ca. 2 mm. long, smooth, shiny, back convex, 
sides obscurely obtuse, groove closed and broadly forked at very base 
of nutlet; gynobase narrow, about 24 height of nutlets; style reaching 

to */4—*/; height of nutlets.—Contr. Gray Herb. n. s. Ixviii. 52 (1923). 
Southern California, known only from the type locality. 

ee San Pedro Hills near Malaga Cove, Abrams 3139 (G, TYPE; 
UC, tsoryPe). 

Although suggesting C. leiocar pa in its bracteate inflorescence, this 
species differs in its shorter style and elongate nutlets with a broad 
decidedly basal forking of the groove. It is most related to C. Cleve- 
landi, var. florosa and possibly is only a bracteate phase of it. 

Ser. XIV. FLACCIDAE. Nutlet 1, smooth, somewhat ovate, 
laterally rounded or obscurely angled, always abaxial; style reaching 
to 14-%4 height of nutlet; calyx-lobes armed with pallid encrusted 
arcuate or uncinate hairs. 

oe react to bat 4) gerne of nutlet; nutlet with an open 
yather: soaree plante..2 5 65) oo cts eee * 53. C. rostellata. 

Style pierer te to lane than 1 tee of nutlet; nutlet with a 

sed groove; more slender plant 
Nutlets nearly terete, sc bates on ealyx usually de- 

cidedly encrusted an Se ee ee ee 
Natlets evidently ecc acute; hairs on calyx ~~ 

nl Wane lene ile. cs go ay cee. Cal 5. C. sparsiflora. 

53. ©. rostellata Greene. Stems stiffish, usually somewhat red- 
dish, 1-2 dm. high, with few ascending branches above, strigose, 
canescent; leaves few, notably persistent and opposite, thickish, firm, 
oblanceolate, 10-15 mm. long, 2-3 mm. broad, ascending; spikes 
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solitary or geminate, stiffish, naked, 2-4 cm. long; corolla incon- 
spicuous, 0.5-1 mm. broad; fruiting calyces 3-4 mm. long, oblong- 
ovate, spreading or ascending (not strict), coarse, rather few, sub- 
persistent, subsessile by a very asymmetrical base; mature calyx- 
lobes lanceolate, margin sparsely ciliate or strigose, midrib on all 
lobes armed with stout encrusted uncinate or arcuate hairs; ovules 4, 
the one next the abaxial calyx-lobe alone developing; nutlets 1, smooth, 
compressed, ovate-lanceolate to lanceolate, 9-8 mm. long, back con- 
vex, sides rounded, base truncate; groove closed above but dilated 
below into a definite areola; gynobase very short and stout; style 
reaching up to 14-14 height of nutlet.—Pittonia i. 116 (1887). Kry- 
nitzkia rostellata Greene, Bull. Calif. Acad. Sci. i. 203 (1885). K. Suks- 
dorfii Greenm. Bot. Gaz: xl. 146 (1905). C. Suksdorfii Piper, Contr. 
U.S. Nat. Herb. xi. 484 (1906). 

Southern Washington (Klickitat County) southward through 
eastern Oregon to the Sacramento Valley of California. 
WASHINGTON: on dry hills near Rockland, Suksdorf 1495 (G, Type of K. 

Suksdorfit; UC, tsorypz). OreGon: on dry hills near Dalles City, Suksdorf 
2346 (G, UC); camp i Grizzly Butte, Crook Co., 1170 m. alt., Leiberg 28 
(G, UC). Cattrornia: Hornbrook, 1889, Howell (UC); Hornbrook, Howell 
1386 (UC); Leesburg, 1884, Curran (UG, “part of type”); near Chico, 1887, 
Parry (UC); Lake County, 1884, Curran (G). 

Obviously related to C. flaccida but readily separated by its usually 
coarse habit, longer style, compressed nutlets and basally dilated 
groove. The typeis given as having been collected in “Lake County,” 
California. Specimens in the University of California Herbarium, 
given as from “ Leesburg,” a town in Colusa County, California, are 
labeled as “part of type.” This material, to judge from general 
appearance, seems quite the same as the authentic specimen of C. ros- 
tellata contained in the Gray Herbarium and probably is part of the 
same collection. 

va 54. ©. flaccida (Dougl.) Greene. Subsimple or ascendingly 
“branched pallid strigose herb 1.5-4.5 dm. high; stems sparsely close- 

strigose with short pallid encrusted hairs; leaves oblance-linear or 

linear or even filiform, 2-6 cm. long, 1-2(-3) mm. wide, closely stri- 
gose, strict or ascending, firm, basal portion of lower leaves somewhat 

persistent; spikes quinate to solitary, naked, usually stiffish, 4-8(-16) 
em. long; corolla inconspicuous or medium sized, 1-4 mm. broad; 
fruiting calyces oblong-ovate, 2-4(-5) mm. long, evidently asymme- 
trical, usually strict and closely hugging the stem, commonly firm and 
‘stiff, sessile or subsessile, base broadly conic; mature cage tite 

lance-linear, closely connivent above with the tips commonly spread- 
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ing, margins more or less ciliate or strigose,-midrib thickened and 
armed with pale spreading coarse encrusted arcuate or uncinate 
bristles, abaxial lobe longest and most hirsute; ovules 4 but only the 

one next the abaxial calyx-lobe developing; nutlet 1, lance-ovate, 
rostrate-acuminate, subterete or only slightly compressed, smooth 
or very finely granulate; groove closed and frequently with the mar- 
gins overlapping, rarely open particularly towards the base where 
dilated to form a small areola; gynobase low and stout, scarcely de- 
veloped, 0.6-0.2 mm. tall; style 14-14 as high as nutlet.—Pittonia i. 116 
(1887). Muyosotis flaccida Dougl. in Lehm. Pugil. ii. 22 (1830). 
Eritrichium oxycaryum Gray, Proc. Am. Acad. x. 58 (1874). Kry- 
nitzkia oxycarya Gray, Proc. Am. Acad. xx. 269 (1885). C. multicaule 

Howell, Fl. N. W. Amer. i. 487 Beate, Nels. (1900). C. Howellit 
Nels. Bot. Gaz xxxiv. 30 (1902 

Washington and Idaho to Southern California. 

WasHINGTON: Coulee City, Piper 3837 (G); ee of sie al Wilson 
creeks, Bee! = alt., Sandber & Leiberg 304 (G, UC); near S 0m 
alt., S ~— UC); Almota, Piper 1702 (G); Walla Walla, 
1883, Brandegee (UC); Waitsburg. Horner 1 . OREGON: along s 

utes River at Sherar’s Bedge. Howell 502 (G, isotypes and photograph of 
multicaulis) ; Rhea Creek, 390 m. alt., Lei ; amp at 

Grizzly Butte, 1170 t., Leiberq 283 (G ; ¢ e E 
1903, Lunell 16 (G); bank of Ho iver, 1883, Henderson (G); railroad track 

nquin, Nelso (G); dry stubble-field pastured to s " 
north of Salem, Nelson 4893 (G); dry ba — : of Salem, Nelso 
2222 (G)- dry slope near Illahe, Nelson 13 IpaHo: valley of Clear- 
water River, Sand MacDougal & Heller. 103. (G); i about Lewiston, Heller 
3068 (UC); ae = chon Store, 660 m (G); money 
sagebrush flat, 7. ise, 
1881, Canbis (G); gcsrreneh locale, 1892, Mul, ord (G). Cautronsta: dry 
land near Y reka, Butler 734 and 1298 (UC); reka, Smith 211 eae Ager, 
188 ndegee 7, K. Brandegee (UC); Edgew ae 1887, Bra (UC); Hy-A m-Pum, 

1888, Chestnut & Drew (UC); Iqu: 2, Rattan 19 (G); Hupa Indian Reser- 
vation, 150 m. alt., Chandler 1304 ( G): po hillside . little Van Duzen Bridge, 

75 alt., Tracy 275. (UC); dry hillside at sad ad oes rey vo n Eel River, 

150 m. alt., Tracy 1880 (UC); along ridge abo ag che 3008 Bor 

Potter Valley, 1898, Purpus (UC); sunny hillsides, Potter ey, 

1294 (UC); near Madison, Heller 0. (G); Russian "River “est g es 

Cloverdale, Bolander 6541 ); between Cloverdale and Ukiah, nis! 

3 ); Leesville, 1889, Brandegee (UC); Cloverdale, 1890, K UC); Leesvi ¢ 

( TC); Hoel Mt., 360 m. alt., Tracy 439 (UC); Colusa ger fe 1884, "Curran 

(G); Tiburon, Eastwood 306 (G); Lower Pleasant Valley, 1891, Jepson (UC 
Sacramento Valley, Hartweg 1872 (G d; near mouth of Little Grizzly Creek 

below Hel Heller Kenned y G); ; 
132 

. x Chico anyon JC); 

Little Chico n (UC); Kelsey, 1889, Brandegee fica Sweetwater 

Creek, 1907, 7, K. Brandegre (UC); The Buttes, 1891, Jepson (UC); Jackson, 

390 m. alt., Hansen 142 (G, UC); Pine Grove, 750 m. alt. gees 430 (G); 

York Falls, ‘ie. alt., Hansen 431 (G, UC); Knight’s Ferry, ‘1854, igelow 

(G): Mokelumne Hill, Han Harmon Peak, Davy 1420 (UC); Agua 
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Yosemite Valley, 1200-1350 m. alt., Abrams 4560 (G); Wawona, Lemmon 
; Bora orrel 335 ; Madera, Buckminster (UC); 

Tehipite Valley, 1200 m. alt., Hall & Chandler 505 (UC); Toll House, Fresno 
unty, 1215 m. alt., Hall & Chandler 32 (UC); Dunlap, 1893, Eastwood 

(UC); hillsides, North Tule River, Purpus 5692 (UC); near Old Colony Mill, 
iant Forest, 1905, K. Brandegee (UC); Portersville, Donnelly 25 (UC); 

Camp Badger, 1892, Hoiwa (UC); sunny gravelly slopes, Bear Creek, 
Purpus 1707; grassy fields, Caliente, Heller 7625 (G) ; Caliente, 1892, Brandegee 
UC); Tehachapi, 1889, Brandegee (UC); Keane, 510 m. alt., Jones (UC): 

: north of Mt. Diablo, Brewer 1129 (G); along banks and roadsides, Crystal 
468 

Mt. 5 km. fro 
Chandler 937 (UC); Lewis Creek, 1893, Eastwood ( ; Jolon, 
UC); without locality, 1899, Jarea 1 (G); Lancaster, K. Brandegee (UC); 
Saugus, 1889, Brandegee (UC); Los Angeles, 1884, [Nevin?| 57g (G); grassy 
mesa, Red Hill, 330 m. alt., Johnston 1941 (G); ry ridges near Cuyamaca 
ake, (G); Colorado Desert, 1905, Brandegee (UC); without 

locality, Blake (G): 

One of the best known species in the genus, readily recognized by 
its pallid strigose pubescence, stout arcuate bristles on the calyx- 
lobes, very short style and solitary terete ovate and rostrate nutlet. 
The type was collected by Douglas probably in eastern Oregon or 
Washington. 

- C. sparsiflora Greene. Very slender, sparingly and ascendingly 
branched sparsely strigose herb 1-3 dm. tall; cotyledons somewhat 
persistent, ovate to orbicular, 2.5 mm. broad, contracted to a petiole 
2mm. long; leaves few, narrowly linear, 1-3 cm. long, ca. 1 mm. broad, 
strigose, herbaceous, noticeably opposite below; spikes geminate or 

_ Solitary, 2-6 cm. long, slender, not stiff, with 1-2 bracts near very 
base; corolla inconspicuous, less than 1 mm. broad; fruiting calyces 
2-3 mm. long, ovate or oblong-ovate, ascending, few, early deciduous, 
subsessile by a very asymmetrical broadly conic base; mature calyx- 
lobes linear-lanceolate, united for 14-14 length of calyx, loosely con- 
nivent, margins sparsely ciliate, midrib slightly thickened, armed with 
short stout smoothish uncinate hairs ; ovules 4, the one next the ab- 
axial calyx-lobe alone developing; nutlet 1, ovate, acute (scarcely if 
at all acuminate), decidedly compressed, smooth or finely granulate, 
2 mm. long, equalled or somewhat surpassed by calyx-lobes, base 
somewhat truncate, back convex, margins angled, groove closed and 
broadly forking near the base; gynobase low; style attaining 144-4 
height of nutlet—Pittonia i. 116 (1887). Krynitzkia sparsiflora 
Greene, Bull. Calif. Acad. Sci. i. 203 (1885). 
Slopes surrounding the Sacramento and San Joaquin valleys of 
California. 
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CALIFORNIA? as County, Pee sate (G, UC); Coburn Mills, 1892, 
Brandegce (UC); Mormon Bar, Man a Co., 1889, Congdon (G); Whitlocks, 
1897, Congdon (G); Havilah, 1891, gece (UC). 

Although having broad nutlets suggestive of C Torreyana, this 
‘species is clearly related to C. flaccida as shown by its somewhat 
encrusted strigose pubescence, single abaxial nutlet, and falcate or 
uncinate bristles on the calyx-lobe. The plant is characterized by its 
broad nutlets, very slender habit, and short uncinate bristles on the 
calyx. The type of the species was collected by Curran somewhere in 
northern California, probably in Lake or Colusa counties. 

Ser. XV. AFFINES. Nutlets 1 or 4, smooth, ovate, laterally 

rounded, asymmetrical with an excentric groove and an irregular 
areola, when single always abaxial; style reaching 4-24 height of 
nutlets. 

Nutlets 4; style reaching at least be one height of nutlets; flowers 
eriate spikes}: plant erect..622 .. ...4cce st os 

N mek t solitary; style not reine | S middle of nutlet; — 
ary; ‘plant BORON esis oi ke oe ek . C. glomeriflora. 

we 56. C. affinis (Gray) Greene. Usually sparsely branched herb 
1-2(-4) dm. high; branches commonly few and ascending but plant 
occasionally much branched from the base, hispid or short-hirsute 
throughout; leaves narrowly to broadly oblanceolate, 1-4(—5) cm. 

long, 2.5-6(-8) mm. broad, few, short-hirsute, usually minutely 

pustulate, obtuse or rounded: at tip, lowest pair clearly opposite; 

spikes geminate or solitary, usually 2-8 but becoming 15 mm. long, 
slender, remotely flowered, commonly with a very few large leafy 

bracts below; corolla inconspicuous, 1-2 mm. long, limb ca. 1.5 mm. 

broad; fruiting calyx 2.5-4 mm. long, usually about as broad as long, 

laterally compressed, ascending; pedicels 0.5-1 mm. long; mature 

calyx-lobes lanceolate, somewhat connivent, not greatly surpassing 
the nutlets, midrib weakly thickened and on the abaxial lobe sparsely 
hirsute, margins appressed-hispid; nutlets 4, homomorphous, smooth 
or very finely granulate, shiny, brownish to greenish, frequently 
mottled, 1.8-2.5 mm. long, ovate, obliquely compressed, back low- 

convex, margins rounded; groove evidently excentric, closed, simple 
or searey and unequally forked at the base; gynobase short, stout, 
ca. 14 height of nutlets; style evidently surpassed by nutlets or rarely 

equalling them.—Pittonia i. 119 (1887); Macbr. Contr. Gray ae 
n. s. xlviii. 46 (1916). Arynitzkia affinis Gray, Proc. Am. Acad. 3 

270 (1885). C. geminata Greene, l.c. C. inten Rydb. Bull. Torr, 

Bot. Cl. xxxvi. 679 (1909). 

. affinis. 
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Washington and western Montana to Southern California, northern 

Nevada and southern Wvoming. 

WasHINGeTON: Falcon Valley, saree 455 (G); open pine wood, Falco 
Valley, Suksdorf 179 and 3207 (UC); valley of Swauk River, Sharples 195 
and 197 (G); Kamiach Butte, Piper 3092 (G); dry a, hillsides, Paste Mts., 
pe » Horner (G): dry low ron ail v of Chenowith, dorf 2768 

sh : 
without eae Howell 371 (G). igs 8 ver Can Watson 

286 sy bet Lake, 1899, Jones (UC). Montana: Pries ts, 1894, Brandagae 
~ : 

north of Ver : ; 
near Shasta ean ae Heller zg 62 262 {G); me moist open plac r Durney’s Mill, 
north base of Mt. 18(6)) Metcalf’ ’s eae. northeast base 
of Mt. Eddy, Toe “at dy, Heller 15E. 12 3307 G); Goose Valley, Eastwood 7 Gs: 
Susanville, 1891, Brande fe (CCH nes meadows 3 km. south of Red Clover Valley, 
Helle Kennedy si2d KG); Prattville, 1892, Brandegee (UC); eres 

é nedy.8777 (G); edge of forest about Chico Meadows, 12 
alt., Heller 11489 (G, UC): Sutton House, Butte Co., Curran (UC); in gra avel 

e, Li Surana: edge of north slope, tle oi) r 11 UC); moist soil along 
lake shore with aspen, Donner Lake, Hall 6946 ( iy: near Donner tale Torrey 

; n r ; . 3 rong’s Canyon near Truckee, 1854, Curran (G); Old Camp on 
Truckee, So ; Truckee, 1885, Curran (UC); er end of Donne1 
Lake, Heller 6946 (G); Cobb Mt., Lake Co., C. ». (UC); near summit 
Mt. Sanhedrin, Lake Co., Heller 5882 (G); near Cape Horn, K. Brandegee 
(UC); Cathedral Trail to Mt. Tallac, 2100 m. alt., Smiley oy (G); Sly Park 
in sierran foothills of El Dorado Co., 1020 m Falk. "Hall 11276 (G, UC); ; — 
Valley, 1908, K. Brandegee (UC); Silver Lake, Hes foes (UC 
Valley, Calaveras Co., 1800 m. alt., Hansen 516 (G, U ae tA ne Valley, 

a 

don 326 . 
Congdon (G. UC); South Fork of San Joaquin River, Lost Valley, 2280 m. alt., Hall & Chandler 650a in pt. oe Hockett Meadows, 2550 m. alt., 
Hall & Babcock 5632 (UC); Elli Meadows Li e(G); Sequoia 
eneral Grant Big Tree Grove, 1892, pibed Wag (ie y: Natural Bridge of 

Volcano Creek, 2250 m. alt., Hall & Babcoc k F439 (G), dryish re os meadow, 
Mare Flats, San Bernardino Mts., 2400 m. alt., Crawford 934 in pt. Middle Sona? ge atom Mts. ay tee 3856 (G); qe Gaiearais 1888, 
Palmer 183 (G). 

Especially characteristic of this plant are its obliquely compressed 
nutlets and the resulting excentric position of the groove. The nut- 
lets appear to be compressed by a force perpendicular to the axial 
and abaxial faces of the stout gynobase. Greene, I. c., has remarked 
on this eee as exemplified in the type of the synonymous 
C. geminat 

57. ©. onuiies Greene. Small very slender herb 1-8(-10) 
em. high; stems simple or with more or less numerous ascending re- 
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branched basal branches, finely and very appressedly short-hispid or 
rarely hats] lingly hispid; li oblong to oblanceolate 

or lanceolate, 5-10 mm. long, 0.8-1.3 mm. broad, appressed short- 

hispid, minutely pustulate; flowers axillary, frequently borne along 

short branchlets and glomerate, distributed over nearly all parts of 

the plant; corolla inconspicuous, tubular and just surpassing the 

calyx, 1.3-1.8 mm. long, ca. 1 mm. broad, lobes broadly orbicular and 

erect, appendages trapeziform; fruiting calyx obovate, 2-2.5 mm. 

long, ascending, asymmetrical, united for 1g—l its length, base 

conical and somewhat siliceous, sessile, deciduous, not at all biserial; 

mature calyx-lobes lanceolate, erect or slightly connivent, midrib 

thickened and hirsute especially on abaxial lobe, margin short-hispid 

or hispid-strigose; ovules 4; nutlet 1, ovate, acute, 1.5-2 mm. long, 

next the abaxial calyx-lobe, asymmetrical, persistent, smooth and 

shiny, usually greenish, just surpassing or about equalling the axial 

calyx-lobes, back and sides rounded, face somewhat flattened; groove 

slightly off-center, closed except just above very base of nutlet where 

opening abruptly into an irregular roughened areola; gynobase very 

reduced, ca. 1/10 height of nutlet; style very short, not much surpass- 

ing the aborted nutlets, surpassed by the mature nutlet by over 1 mm. 

—Pittonia i. 116 (1887). 
Central Sierra Nevada of California. Rare. 

Cattirornia: borders of ice-ponds below Truckee, 1887, Sonne (UC, Iso- 

Type); dry gravelly pine forest, Tuolumne Meadows, 2600 m. alt., Ware 
2690c (G); Voleano Creek, Upper Kern River, 2400 m. alt., Hall & Babcock 

6322 (UC). 

A very rare and distinct species with a habit recalling Plagiobothrys § 

Allocarya. It is very well marked in having asymmetrical solitary 

nutlets that about equal the calyx-lobes, and in having decidedly axil- 

lary glomerate flowers with no suggestion of a biserial arrangement. 

The nutlets are suprabasal in attachment. 

ExcLUDED OR UNIDENTIFIED SPECIES. 

CrypTantHa BarTotomaE! Greene, Pittonia ii. 232 (1892). 

“ Aspect, pubescence and inflorescence of C. utahensis, but the minute 

(14 line long) ovate-lanceolate nutlets (4 and consimilar) perfectly 

smooth and lucid, and without margin; the ventral groove shortly 

bifurcate at base, but closed throughout. Bay of San Bartolomé, 

Lower California, Lieut. Pond, 1889. A connecting link between the 

oxygona and leiocarpa groups in the genus.’”’—The identity of this 

species is wholly obscure. 
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CRYPTANTHA FALLAX Greene, Pittonia v. 54 (1902). “ Withmuch the 
aspect of a slender C. muriculata, less than a foot high, the branches 

with scattered oblong-linear obtuse foliage and terminating in 3 
divergent short and rather dense spikes; stem sparsely villous-hirsute, 
the foliage as sparingly somewhat strigose, the calyxes with a dense 
pubescence under the rather few very hispid spreading hairs: calyx- 
segments lanceolate, short, the tips not attenuate; corolla minute; 

nutlets ovate-lanceolate from a truncate base, traversed ventrally by 

a closed scar, this shortly forked at base, the whole surface grayish, 

smooth and shining, the back but slightly convex and distinctly sharp- 
edged. A very remarkable species in the almost wing-margined 

character of the smooth nutlets; for the plant has the aspect of that — 
group of species whose nutlets are obtuse all around, and muricate. 

The only specimen known was collected by myself in the mountains 

above Tehachapi, California, 22 June, 1889, and was mixed with 

my duplicates of C. muriculata until now.”’—Perhaps conspecific with 

C. mohavenisis. 
Cryptantha heliotropoides Loes. in Fedde, Repert. xii. 243 (1913) = 

ANTIPHYTUM HELIOTROPIOIDES A. DC. Prodr. x. 122 (1846). 

Cryptantha Torreyi Rydb. Mem. N. Y. Bot. Gard. i. 331 (1900).— 
Although taken up in place of C. Torreyana (Gray) Greene, this name 
is based on Eritrichium Torreyi Gray and so falls into the synonymy 
of PLacioporurys Torreyi Gray, Proc. Am. Acad. xx. 284 (1885). 

Kryniizkia californica Gray, Proc. Am. Acad. xx. 266 (1885) = 
PLAGIOBOTHRYS TRACHYCARPUS (Gray) Johnston, Contr. Gray 
Herb. n. s. Ixviii. 78 (1923). 

Krynitzkia californica, var. subglochidiata Gray, Proc. Am. Acad. xx. 

266 (1885) = PLaGIoBoTHRYS SCOPULORUM (Greene) Johnston, 
Contr. Gray Herb. n. s. Ixviii. 79 (1923). 

Krynitzkia Chorisiana Gray, Proc. Am. Acad. xx. 267 (1885) = 

PLaciopoTHRys Cyoristanus (Cham.) Johnston, Contr. Gray Herb. 
n. s. Ixviii. 77 (1923). 

Krynitzkia Cooperit Gray, Proc. Am. Acad. xx. 267 (1885) = 
i. Parisait Johnston, Contr. Gray Heb. n. s. Ixviil. 
8 (1 
Krynitzkia depressa Jones, Contr. W. Bot. xiii. 5 (1910) = ORE- 
an DEPRESSA (Jones) Macbr. Contr. Gray Herb. n. s. xlviil. 32 

916 
Krynitzkia echinoides Jones, Proc. Calif. Acad. Sci. ser. 2, v. 709 

(1895) = OrEocaryA ECHINOIES (Jones) Macbr., i. e. plant treated 
by Macbride, Contr. Gray Herb. n. s. xlviii. 36 (1916), as O. ful- 
vocanescens 
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Krynitzkia floribunda Gray, Proc. Am. Acad. xx. 265 (1885) = 
ANTIPHYTUM FLORIBUNDUM (Torr.) Gray, Proc. Am. Acad. x. 55 
(1875). 
Krynitzkia fulvocanescens Gray, Proc. Am. Acad. xx. 280 (1885) = 

OREOCARYA FULVOCANESCENS (Gray) Greene, i. e. O. echinoides of 
Macbride, Contr. Gray Herb. n. s. xlviii. 31 (1916) 

Krynitzkia fulvocanescens, var. idahoensis Jones, Contr. W. Bot. 

xiii. 6 (1910) = OrkEocARYA sp. 
Krynitzkia glomerata Gray, Proc. Am. Acad. -xx. 279 (1885) = 

OREOCARYA GLOMERATA (Pursh) Greene, Pittonia i. 58 (1887). 
Krynitzkia glomerata, var. acuta Jones, Zoe ii. 250 (1891) = 

Oreocarya WeETHERILLI Eastw. Bull. Torr. Bot. Cl. xxx. 242 (1903). 
Krynitzkia glomerata, var. virginensis Jones, Contr. W. Bot. xiii. 5 

(1910) = OREOCARYA VIRGINENSIS (Jones) Macbr. Proc. Am. Acad. 

li. 547 (1916). 
Krynitzkia heliotropioides Gray, Proc. Am. Acad. xx. 265 (1885) = 

ANTIPHYTUM HELIOTROPIOIDES A. DC. Prodr. x. 122 (1846). 
Krynitzkia Jamesii Gray, Proc. Am. Acad. xx. 278 (1885) = 

OREOCARYA SUFFRUTICOSA (Torr.) Greene, Pittonia i. 57 (1887). 
Krynitzkia Kingti Wats. ace. Hillman, Nevada Agric. Exper. Sta., 

Bull. xxiv. 71 (1895) = Ptaciopoturys Kine (Wats.) Gray, Proc. 
Am. Acad. xx. 281 (1885). 

Krynitzkia leucophaea Gray, Proc. Am. Acad. xx. 280 (1885) = 
OREOCARYA LEUCOPHAEA (Dougl.) Greene, Pittonia i. 58 (1887). 

Krynilzkia leucophaea, var. alata Jones, Proc. Calif. Acad. Sci. ser. 2, 

v. 710 (1895) = OREOCARYA CONFERTIFLORA Greene, Pittonia iii. 

112 (1896). 
Krynitzkia lithocarya Greene in Gray, Proc. Am. Acad. 

(1885) = PLAGIOBOTHRYS LITHOCARYUS (Greene) Solusion. Cae 
Gray Herb. n. s. Ixviii. 76 (1923). 

Krynitzkia mensana Jones, Contr. W. Bot. xiii. 4 (1910) = Oreo- 

CARYA EULOPHUS Rydb. Bull. Torr. Bot. Cl. xxxi. 637 (1905). 
Krynitzkia mollis Gray, Proc. Am. Acad. xx. 267 (1885) = PLaai- 

OBOTHRYS MOLLIS (Gray) Johnston, Contr. Gray Herb. n. s. lxviii. 

74 (1923). 
Krynitzkia multicaulis, var. abortiva Jones, Contr. W. Bot. xiii. 5 

(1910) = OREOCARYA SUFFRUTICOSA, var. ABORTIVA (Jones) Macbr. 

Proc. Am. Acad. li. 547 (1916). 
Krynitzkia multicaulis, var. setosa Jones, Contr. W. Bot. xiii. 4 

(1910) = OREOCARYA sp. 
Krynitzkia oblata Jones, Contr. W. Bot. xiii. 4 (1910) = Orzocarya 

oBLATA (Jones) Macbr. Proc. Am. Acad. li. 548 (1916). 
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Krynitzkia Palmert Gray, Proc. Am. Acad. xx. 278 (1885) = 
OreEocaryA PatMerti (Gray) Greene, Pittonia i. 57 (1887). 

Krynitzkia Parryt Gray, Proc. Am. Acad. xx. 265 (1885) = AN- 
TIPHYTUM Parryt Wats. Proc. Am. Acad. xviii. 122 (1883). 

Krynitzkia peninsularis Rose, Contr. U. S. Nat. Herb. i. 85 (1890) = 
ANTIPHYTUM PENINSULARE (Rose) Johnston, Contr. Gray Herb. n. s. 
Ixvili. 51 (1923). 

Krynitzkia plebeia Gray, Proc. Am. Acad. xx. 266 (1885) = 
PLAGIOBOTHRYS PLEBEJUS (Cham.) Johnston, Contr. Gray Herb. 
n. s. Ixviii. 77 (1923 

Krynitzkia justidate Blankinship, Mont. Agric. Coll. Sci. Studies, 
Bot. i. 96 (1905) = OrEocaryA AFFINIS Greene, Pittonia iii. 110 
(1896). 

Krynitzkia Scouleri Gray, Proc. Am. Acad. xx. 267 (1885) = 
PLaciopoTurys Scoutert (H. & A.) Johnston, Contr. Gray Herb. 

n.s xviii. 75 (1923). 
Krynitzkia sericea Gray, Proc. Am. Acad. xx. 279 (1885) = 

OREOCARYA SERICEA (Gray) Greene, Pittonia i. 58 (1887). 
Krynitzkia sericea, var. fulvocanescens Jones, Proc. Calif. Acad. Sci. 

ser. 2, v. 710 (1895) = OREOCARYA FULVOCANESCENS (Gray) Greene, 
Pittonia i. 58 (1887). 

Krynitzkia setosissima Gray, Proc. Am. Acad. xx. 276 (1885) = 
OREOCARYA SETOSISSIMA (Gray) Greene, Pittonia i. 58 (1887). 

Krynitzkia trachycarpa Gray, Proc. Am. Acad. xx. 266 (1885) = 
PLAGIOBOTHRYS TRACHYCARPUS (Gray) Johnston, Contr. Gray Herb. 
n. s. xviii. 78 (1923). 

Krynitzkia virgata Gray, Proc. Am. Acad. xx. 279 (1885) = 
OREOCARYA VIRGATA (Porter) Greene, Pittonia i. 58 (1887). 

Prptocatyx Moore Oliver in Benth. Fl. Austral. v. 292 (1870).— 
A shrubby Australian plant belonging to the Monimiaceae, cf. Perkins 
& Gilg, Pflanzenr. iv. Fam. 101, 22-23 (1901). 
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I. RECORDS PRELIMINARY TO A GENERAL TREATMENT 
OF THE EUPATORIEAE,—V. 

By B. L. Rosinson. 

In the course of the past year the writer’s attention to the Eupa- 
toritum tribe has been chiefly directed to the preparation of a keyed 
recension of the shrubby and: arborescent species of the genera of 
Eupatorium and Ophryosporus for Mr. P. C. Standley’s well known 
and very useful enumeration of the woody plants of Mexico. In the 
course of this work it has been necessary to reach at least provisional 
decisions regarding some of the early and obscure Mexican species, 
as well as to segregate certain inconsistent elements traditionally 
associated with broadly interpreted species like Eupatorium calamin- 
thaefolium HBK. 

The writer has also had the privilege of examining the entire ma- 

terial of the American Eupatorieae from the Botanical Museum of 
Copenhagen most kindly lent for study. This collection is excep- 
tionally rich in the plants of southern Mexico, Costa Rica, portions 
of the West Indies, Venezuela, and Brazil, since it includes unusually 

complete sets of the valuable Liebmann, Oersted, Warming and 

Eggers series, as well as much West Indian and tropical American 
material of earlier date. 

Another loan of Eupatorieae determinandae has been received from 

the Museum of Natural History in Paris, including highly interesting 
plants of Gaudichaud, d’Orbigny, Weddell, and Triana. 

Further progress has been made on the identification of loans from 
the Royal Gardens at Kew, the University of Geneva, the New York 
Botanical Garden, the United States National Herbarium, the 

Missouri Botanical Garden, and the Field Museum of Natural 
History mentioned in previous papers of this series. 

Prof. Hans Schinz, Director of the Botanical Garden and Museum 
at Zurich, has kindly supplied helpful specimens of the horticultural 
Eupatoriums cultivated at his establishment. 

So far as diagnoses and notes have resulted from the study of these 
collections during the past year they are recorded below 

An extended and exceedingly interesting collection of apatornivis: 
obtained during Dr. Ekman’s intensive exploration of Cuba, has been 
referred to the writer by Prof. I. Urban for identification, but arrived 

too late for the inclusion of its new species in the present paper. It 
is hoped that they may be put on record in the succeeding number of 
this series. 
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Piqueria Cuminen Robinson, Proc. Am. Acad. xlii. 11 (1906). 
Further material of this little known species has been seen in a recent 
loan from the Paris Museum of Natural History. It consists of an 
unnumbered specimen collected at Cobija, Chile, by Gaudichaud in 
1846 (Par., phot. Gr.). In habit and essential features it agrees 
closely with the type, but its leaves (sometimes 3-nerved) are as 
much as 8 mm. wide and the heads but 2-3-flowered. 

Ophryosporus petraeus, comb. nov. Eupatorium petracum Robin- 
son, Proc. Am. Acad. xli. 275 (1905). From further study of the 
proper boundary between the genera Eupatorium and Ophryosporus 
it now seems clear that this and the following species are best referred 
to the latter genus. In both these species the summit of the con- 
nective is slightly expanded and thickened, but the anthers have 
no membranaceous appendage, a feature universal Eupatorium. 
Furthermore, the style-branches in these species are perceptibly 
knobbed at the tip, a trait characteristic of Ophryosporus. The oc- 
casional occurrence of one or two narrow and caducous pales on the 
outer portion of the very small disk has not been found a character of 
sufficient definiteness or constancy to be of use in the classification 
of this group. As to habit these species go quite as appropriately 
with Ophryosporus as with Eupatorium, for in the latter they approach 
only E. polybotryum DC. and E. microcephalum Gray, species which 
are not satisfactorily distinguishable from each other or from Ophryo- 
sporus alternifolius (DC.) Benth. & Hook. f. and which for similar 
reasons should be referred to Ophryosporus rather than Eupatorium. 

- Scabrellus Robinson, comb. nov. Eupatorium scabrellum 
Robinson, Proc. Am. Acad. xxxv. 339 (1900). 

ALOMIA MYRIADENIA (Sch.-Bip.) Bak. in Mart. Fl. Bras. vi. pt. 2, 
192 (1876). To this well marked species belongs Glaziou’s no. 15,154 
(if one may judge from its representation in the Botanical Museum 
of Copenhagen), a number listed by Glaziou, Bull. Soc. Bot. Fr. lvi. 
Mém. 3, 391 (1909), as Eupatorium betonicaeforme Bak. Re-ex- 
amination of several specimens of Alomia myriadenia shows that its 

achenes, which are black and shining, are consistently attached to the 
receptacle at their slightly incurved base by an unusually large 
yellowish-white somewhat hook-shaped, reniform or slightly sigmoid 
callosity 0.6-0.7 mm. in length. Baker, |. c., describes this species as 
suffruticose but a specimen collected on the Serra da Piedade by 
Reinhardt (Copenh.) shows it flowering and fruiting at a height of 
3 dm. with a single erect essentially herbaceous stem and a root © 
the annual type. Other specimens show that the species attains a 
greater stature, but none thus far seen by the writer shows lignescence. 
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Eupatorium -angustissimum, var. goyazense Glaziou, Bull. Soc. 
Bot. Fr. lvi. Mém. 3, p. 387 (1909), without diagnosis. In men- 
tioning this undescribed variety in the list of his plants collected in 
central Brazil Glaziou indicates that it came from Vargem de Chico 
Costa in Goyaz, that it was based on his no. 21,615, and that it had 
been deposited in the herbaria of Paris, Berlin and Kew. Interpreted 
from the Kew isotype, kindly lent to the writer for examination, 
Glaziou’s variety proves to have 8-10-ribbed achenes, which are 

rather densely short-villous. It is clear that these are not the achenes 
of Eupatorium angustissimum Spreng., nor indeed of the genus 
Eupatorium at all. On the other hand the specimen corresponds in 
all important characters and nearly all minor details with BRICKELLIA 
BRASILIENSIS (Spreng.) Robinson, var. PERNAMBUCENSIS Robinson, 
from which it appears to differ only in having somewhat shorter and 
uniformly entire leaves. 

E. (§ Subimbricata) Bakerianum, nom. nov. LE. cinerewm Bak. 

Journ. Bot. xx. 226 (1882), not Linnaeus f., Raf., nor Griseb. The 
specific name used by Baker having homonyms of earlier date, at 
least one of which is still by some writers maintained as valid, must 
of course give place to some more distinctive designation. In selecting 
such a name it is a pleasure to commemorate in this species the notable 
work of Mr. J. G. Baker whose treatment of Eupatorium in the Flora 
Brasiliensis forms probably the most important single contribution 
to the knowledge of the genus since the publication of the fifth volume 
of De Candolle’s Prodromus in 1836. 

E. calophyllum (Greene), comb. nov. Kyrstenia calophylla 
Greene, Leefl. i. 11 (1903). This plant of Coahuila, San Luis Potosi 
and Hidalgo has long passed as a mere form of FE. calaminthaefolium 
HBK., but in the light of the material of both now available it appears 
probable that they are separable species rarely if at all intergrading. 
In E. calaminthaefolium the leaves are membranaceous or nearly so, 

and obscurely reticulated; in E. calophyllum they are coriaceous or 

firmly fleshy and curiously scrobiculate. In both species there is 

glandular punctation on the leaves but these glands tend to be dif- 

ferently arranged. In E. calaminthaefolium they are mostly found 

in the ultimate areolae of the netted veinlets, while in FE. calophyllum 

the glands are nearly all along the (often elevated and slightly scored) 

veinlets. While in inflorescence and floral details, these species are 

much alike, such distinctness of foliage combined with difference of 

range, makes it pretty certain that they are best treated as distinct 

species. 
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E. (§ Eximpricata) EsprnosaruM, var. doratophyllum, nom. nov., 
formam typicam multis simulans differt foliis lanceolatis vel ovato- 
lanceolatis 2.5-3 cm. longis 9-13 mm. latis nec rite ovatis ut apud 
formam vulgarem.—E. Robinsonianum Greene, Erythea, i. 150 

(1893).—Mexico: cafion walls and ledges near Lake Chapala, Jalisco, 

18 Nov. 1892, Pringle, no. 4353 (Type, Gr.); Tequixquiac, 30 Aug. 
1903, Rose & Painter, no. 6625 (Gr.). This variety possesses the 
glutinous quality of the typical form, though perhaps in somewhat 
slighter degree. 

E. (§ Eximbricata) etlense Robinson, spec. nov., fruticosum gra- 
ciliter ramosum; ramis subteretibus brunnescente griseis; ramulis 
costulatis crispe puberulis vel granulatis; foliis oppositis ovatis ob- 
tusis vel breviter acuminatis crenatis vel crenato-serratis basi ro- 
tundatis vel subcordatis saepe obliquis 2.5-6 cm. longis 1.7-4.2 cm. 
latis membranaceis subconcoloribus vel distincte subtus pallidioribus 
supra parcissime pubentibus subtus villosis a basi 3—5-nervatis; 

venulis minute reticulatis pulcherrime translucentibus; venulis in 
areolis inclusis libris; petiolo gracili 7-32 mm. longo; corymbis 
(immaturis) subdensis valde convexis ca. 4 cm. diametro griseo- 

pubescentibus; capitulis pedicellatis 22—23-floris 8 mm. longis; in- 
volucri squamis ca. 20 lanceolato-linearibus acutis subaequalibus 
(1-3 extimis exceptis) ca. 4 mm. longis dorso griseo-pubescentibus; 
corollis albis glabris 4.5 mm. longis gradatim a tubo gracili in fauces 
paullo ampliatis; dentibus limbi patentibus deltoideis ca. 0.6 mm. 
longis; achaeniis 2 mm. longis obscure puberulis vel glabris; pappi 
setis ca. 20 albis capillaribus corolla distincte brevioribus——MExico: 
Las Sedas, District of Etla, Oaxaca, alt. 1900 m., 20 Oct. 1907, Prof. 
C. Conzatti, no. 2071-2072 (rypr, U.S. Nat. Herb., phot. and fragm. 
Gr.). A slender shrub of rather characteristic habit and with leaves 
exhibiting in transmitted light a close and — pellucid reticulation 
in which there are free veintips in the areolae 

E. (§ Eximbricata) eucosmoides, spec. nov., fruticosum vel her- 

baceum et perenne (basi ignota) inflorescentia eieedte glaberrimum; 
caule (vel ramo) tereti rubro-brunneo arcuato ca. 3 mm. diametro 
albo-medulloso; internodiis 3-4 cm. longis; foliis oppositis petiolatis 
anguste ovatis acuminatis obscure cuspidato-denticulatis basi acutis 
vel subacutis supra basin pinnatim ca. 7-nervatis firmiter membran- 
aceis utrinque glaberrimis minute reticulatis (venis utrinque subim- 

pressis) infra paullo pallidioribus 6-7 em. longis 3-4 em. latis; petiolo 

9-15 mm. longo; panicula terminali breviter pyramidata ca. 1 dm. 
alta et 13 em. crassa; paniculae ramulis obscure lanulosis; bracteolis 
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subulatis; inflorescentiae partialibus corymbiformibus rotundatis 
~ densiusculis; capitulis ca. 30-floris ca. 8 mm. longis et 9 mm. diametro; 
involucri squamis linearibus subacutis vix imbricatis subglabris 
firmiusculis; corollis 3.5-4 mm. longis subcylindratis sine faucibus 
distinctis; dentibus limbi ca. 0.4 mm. longis; achaeniis ca. 2 mm. 
longis paullo hispidulis; pappi setis ca. 20 capillaribus vix scabratis 
ca. 3 mm. longis.—Prrvu: Mathews, no. 1123 (Par., phot. and small 
fragm. Gr.). This sheet now in the Museum of Natural History at 
Paris is one of a collection of plants secured in the interior of Peru 
by Alexander Mathews and by him given or sold to Gaudichaud 
while, as botanist of the Bonite, he visited Peru in 1836-37. The 
species bears some habital similarity to the Bolivian E. eucosmum 
Robinson, but that has sharply toothed leaves, shorter, broader, 
phyllaries and fewer-flowered heads. 

E. (§ Eximbricata) hebes, spec. nov., fruticosum ut videtur erectum 
(basi ignota) oppositirameum saltim post exsiccationem sordide vel 
fulvescente brunnescens; foliis oppositis deltoideo-ovatis vel rite 
ovatis subintegris apice et angulis lateralibus obtusissimis rotundatis 
supra rugulosis obscure puberulis subtus pallidioribus fulvo-brunneis 
minute reticulatis paullo supra basin 3-nervatis in venulis hirtellis et 
cum glandulis ornatis 2-3.2 em. longis 1.5-3 em. latis subchartaceis . 
petiolo foliorum caulinum maturorum ca. 12 mm. longo glandulari- 
hispido; corymbis terminalibus planiusculis ca. 8 cm. diametro; 
capitulis maturitate 8-9 mm. longis ca. 13-floris pedicellatis; involucri 
squamis lanceolatis acutis ca. 4.5 mm. longis vix imbricatis dorso 
puberulo-granulatis brunnescentibus; corollis ea. 5 mm. longis glabris; 
tubo proprio gracili ca. 1 mm. longo; faucibus gradatim ampliatis 3 
mm. longis; dentibus limbi anguste ovatis ca. 0.7 mm. longis; achaeniis 
nigris deorsum attenuatis ca. 2.5 mm. longis sursum griseo-his- 
pidulis; pappi setis ca. 30 corollam subaequantibus sordide albis 
capillaribus barbellato-scabratis—Mexico: ‘‘Meoatlan, S. Andres,” 
October, 1842, Liebmann, no. 75 in chief part (rypE, Bot. Mus. 
Copenhagen, phot. and fragm. Gr.). 
By Schultz-Bipontinus this was regarded as a variety of E. calamin- 

thaefolium HBK., but it differs from that species in many respects, as 
for instance in its much larger flatter inflorescences, and subentire 
leaves of firmer texture without glandular punctation. 
Two varieties of this plant were associated by Liebmann under his 

no. 75. These may be distinguished as follows: 
Var. typicum, caule ramisque subteretibus; caule et ramis et in- 

florescentia minute granuloso-puberulis et cum pilis articulatis glan- 
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dulari-capitulatis patentibus dense vestitis—Liebmann’s no. 75 in 
greater part. 

um, var. nov., caule (juventate) sulcato-angulato; caule et 
inflorescentia minutissime pulverulo-puberulis sine pilis glandularibus 
patentibus.—Liebmann’s no. 75 in small part. 

These varieties correspond in other respects very precisely and their 
differences are of a nature frequently exhibited by plants of the same 
species. Although intergradation between them has yet to be 
demonstrated it can be confidently anticipated. 

E. (§ Eximbricata) hidalgense, spec. nov., fruticosum 9-15 dm. 
altum primo aspectu glabrum sed in novellis minute crispeque pur- 
ureo-puberulum copiose ramosum saepe furcatum (axibus repetite 

abortivis et ab ramis superatis); caulibus ramisque fusco-griseis 

teretibus; foliis oppositis rhombeo-oblongis apice angustatis sed 
obtusis vel rotundatis basi acutis subintegris vel integerrimis minutis- 
sime puberulis supra viridibus subtus pallidioribus et minute punctatis 
supra basin 3-nervatis, 1.5-3 em. longis 1-1.5 cm. latis; petiolo 2-5 

mm. longo; corymbis numerosis planiusculis 3-6 cm. latis; capitulis 

pedicellatis 8-13-floris 8-10 mm. altis ca. 7 mm. diametro; involucri 

squamis linearibus ad apicem obtusum angustatis 4-5 mm. longis 
saepe purpurascentibus ciliolatis glandulari-granulatis; corollis albis 

glabris; tubo proprio 1.5 mm. longo; faucibus cylindratis 3-4 mm. 
longis; dentibus limbi ovato-oblongis acutis 0.8 mm. longis; achaeniis 
nigris ca. 3 mm. longis gracilibus cum glandulis globosis sessilibus 

numerosis ornatis; pappi setis ca. 40 inaequalibus saepissime roseis.— 
Mexico: Sierra de Pachuca, alt. 2900 m., 22 Aug. 1902, Pringle, no. 
9903 (rypE, Gr., distributed as E. calaminthaefolium), and 8 Sep. 

1899, Pringle, no. 7958 (Gr.); on rocky soil in mountain woods, El 
Chico near Pachuca, Sep. 1905, Purpus, no. 1490 (Gr., distributed as 

E. erythropappum and mixed with E. lucidum); Zimapan, Coulter, 
no. 269 (Gr., mixed with a Stevia); between Pachuca and Real del 

Monte, Rose & Painter, no. 6671 (Gr., U. S.). 
This species has leaves either entire or undulately 3-5-toothed 

toward the apex. In shape they differ much from those of E. cala- 

minthaefolium HBK. and in nervation and much smaller size are 

readily distinguishable from those of E. eryihropappum Robinson, a 
plant which is probably only a form of the variable E. ligustrinum DC. 

E. (§ Eximbricata) irrasum, comb. nov., fruticosum valde ramo- 

sum; ramis teretibus atrogriseis glabratis; ramulis crispe puberulis vel 

tomentellis; foliis parvis oppositis petiolatis ovatis vel suborbicu- 

laribus obtusissimis integris vel paucicrenatis basi rotundatis supra 



RECORDS OF THE EUPATORIEAE,—V 9 

viridibus sini pubescentibus subtus griseo-tomentosis 7-15 mm. 
longis 5-16 mm. latis; corymbis numerosis in ramulis terminalibus 
plerisque as eapiilatis valde convexis; capitulis ca. 10-12-floris ca. 
11 mm. altis; involucri squamis ca. 11 lanceolato-linearibus acutis 
5.5 mm. longis dorso griseo-pubescentibus purpurascentibus; corollis 
purpureis glabris ad 5.5 mm. longis; tubo proprio ca. 2 mm. longo; 
faucibus distincte ampliatis subcylindratis 3.5 mm. longis; dentibus 
limbi anguste ovatis acutis 0.7 mm. longis; achaeniis gracilibus 3.4— 
3.8 mm. longis argute pentagonis hispidis; pappi setis ca. 35 capil- 
laribus scabratis corollam subaequantibus vel etiam paullo superanti- 
bus.—E. calaminthaefolium, var. irrasum Robinson, Contr. Gray Herb. 

Ixviii. 11 (1923).—Mexico: on the Cordillera in Oaxaca, alt. 2135 m., 
Galeotti, no. 2022 (rypE, Par., phot. Gr.); barren hills about Esper- 

anza, Puebla, alt. 2660 m., Pittier, no. 435 (U.S.); from same locality, 

Purpus, no. 2457 (Gr., U.S.). 
Further study of this and the nearly related Eupatoriums of Mexico 

makes it clear that they are better treated as a group of independent 
species of close affinities rather than as varieties or forms of E. 
calaminthaefolium as they have long-been referred in herbaria. They 
are differentiated and keyed in another paper now in press. 

E. tigustrinum DC. Prod. v. 181 (1836). FE. micranthum Lag. as 
doubtfully interpreted by Lessing, Linnaea, v. 138 (1830), but surely 
not E. micranthum Lag. Gen. et Spec. 25 (1816), which is stated to 
have had many-flowered heads, subimbricate involucre, and sky-blue 

corollas, and was presumably an Ageratum of the A. corymbosum 
group. £. semialatum Benth. Pl. Hartw. 76 (1840). E. myriadenium 
Schauer, Linnaea, xix. 721 (1847). E. Weinmannianum Regel & 
Koern. Ind. Sem. Hort. Petrop. 1857, p. 41 (1857). E. biceps 

Klotzsch ex Vatke, Bot. Zeit. xxx. 719 (1872), where many horti- 

cultural synonyms of this species are indicated. E. popocatapetlense 

“Schl.” ex Hemsl. Biol. Cent.-Am. Bot. ii. 99 (1881), a binomial 

somewhat doubtfully ascribed to Schlechtendal by Hemsley but 

probably originating in a very similar though not precisely identical 

name used in herbaria but never published by Schultz-Bipontinus. — 

_ This species, extensively grown as a greenhouse plant, runs in culti- 

vation into several horticultural forms differing in compactness of 

habit as well as in the texture, size, and contour of the leaves. Bo- 

tanical varieties do not appear to have been described, but the follow- 

ing, occurring in nature and being readily distinguishable, may well 

be put on record. 
Var. typi in inflorescentia ‘asieitee puberulum non villiferum; 

foliis subtus obscure puberulis penniveniis. 



10 ROBINSON 

Var. villiferum, var. nov., in ramulis et petiolis et inflorescentia 
tum villiferum tum puberulum; foliis utrinque pubescentibus pinnatim 
3-5-nervatis potius quam penniveniis.—MEeExico: on mountains near 
Carneros Pass, Coahuila, alt. 2600 m., 15 Sept., 1889, Pringle, no. 

2465 (TyPE, in Gray Herb.), distributed as E. popocatapetlense; region 
of San Luis Potosi, 1878, Parry & Palmer, nos. 335 (Gr.), distributed 
as FE. glaucum Sch.-Bip., and 346 (Gr.). 

E. (§ Praxelis) odontodactylum, spec. nov. E. capillare, var. 

Riedelii (Sch.-Bip.) Bak. in Mart. Fl. Bras. vi. pt. 2, 341 (1876). 
Praxelis Riedelii Sch.-Bip. ex Bak. |. c., not Eupatorium Riedelir 
(Sch.-Bip.) Bak. In his studies of the Brazilian Eupatoriums the 
writer has seen many specimens of the delicate annual E. capillare 
(DC.) Bak. It has been found quite uniform in possessing entire and 
very narrow leaf-segments not 0.5 mm. in width and very obscurely 
if at all punctate; the heads are subcylindric and nearly always nodding 
on their capillary pedicels. From that plant the one called var. 
Riedeliz by Baker seems to differ so clearly and constantly as to merit 
recognition as a separate species. It is a somewhat stouter plant 
with shorter internodes. Its leaf-segments, especially the middle 
ones, are distinctly toothed. They are lance-linear instead of fili- 
form and become sometimes as much as 2mm. wide. The heads are 
more campanulate in form and are in general erect. Furthermore the 
leaves are distinctly punctate. The name Riedelii employed by 
Schultz for this plant under Prazelis being already occupied in 
Eupatorium, it becomes needful to give the species a new name. 
Riedel’s no. 1405 collected “in saxosis humidis prope Ypanema,” 
Jan. 1826 (Gr.) may be taken as the type. 

E. (§ Subimbricata) Ortegae, spec. nov., fruticosum oculo nudo 
laeve; caulibus ramisve teretibus gracilibus purpurascenti-griseis; 
internodiis 2.5-7 cm. longis; foliis oppositis graciliter petiolatis del- 
toideo-ovatis acuminatis basi abrupte angustatis vel subtruncatis 
lateraliter argute paucidentatis chartaceo-coriaceis utrinque laete , 
viridibus et cum venulis prominentibus reticulatis ima a basi 3- 
hervatis supra glaberrimis subtus obscure in nervis granulato- 
puberulis 3.5-8.5 em. longis 2.5-5 em. latis; petiolo 1.5-3 em. longo 
supra canaliculato; panicula terminali oppositiramea ovoidea 5-14 
em. alta et crassa; capitulis ca. 28-floris ca. 7 mm. longis et 6 mm. 
diametro ad apices paniculae ramorum in corymbos valde convexos 
aggregatis; pedicellis cum bracteolis lineari-subulatis attenuatis 
ornatis; involucri squamis ca. 18 lanceolato-linearibus attenuatis 
subglabris dorso 1-suleatis; corollis albis glabris; tubo sine faucibus 
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distinctis ca. 3 mm. longo; dentibus limbi anguste deltoideis ca. 0.7 
mm. longis; achaeniis atrobrunneis glabris 2.8 mm. longis; pappi 
setis ca. 20-25 albis corollam subaequantibus.—Mexico: La Bajada, 
Tamazula, Durango, alt. 300-600 m., Nov. 1921, J. G. Ortega, no. 
4449 (rypE, Gr. U.S.). 

This neat and attractive shrub is most nearly related to LE. Haenkea- 
num DC. but differs in its firmer brighter green strongly reticulated 
leaves and much narrower and attenuate phyllaries. 

E. pacnyrpopum Robinson, Proc. Am. Acad. xxxvi. 481 (1901). 

This little known and presumably very local species was described 

from material collected by Pringle, 26 May, 1891, on rocky hills near 

Guadalajara. In this the leaves were subsessile and very small, not 

above 1.3-1.8 cm. in length, being much exceeded by the internodes. 

It has recently been possible for the author to re-examine the species 

in a specimen lent him from the Botanical Museum at Copenhagen. 

This was collected by Mr. Pringle also near Guadalajara but later in 

the season, being gathered 27 Oct., 1903. It shows leaves as much 

as 3 cm. in diameter, mostly equalling or somewhat exceeding the 

internodes, finely and prominently reticulated and of firm texture, 

their petioles being 3-3.5 mm. long. 
E. (§ Eximbricata) porriginosum, spec. nov., copiose et fasti- 

giatim ramosum fruticosum 9-15 dm. altum; caule tereti tardius 

glabrato a cortice grisea tecto; ramis ramulisque crispe puberulis 

erectis vel adscendentibus foliosis; foliis oppositis petiolatis parvis 

ovalibus vel integerrimis vel utroque latere 1—3-serrato-dentatis apice 

basique obtusis vel rotundatis membranaceis subtus paullo pallidi- 

oribus utrinque sparce puberulis et punctatis saepissime in pagina 

superiori obscure albido-maculatis quasi lepidotis 1-2 em. longis 7-15 

mm. latis; corymbis numerosis paucicapitulati belliformibus; pedi- 

cellis 1-1.8 em. longis saepe capitula longitudine superantibus; capi- 

tulis ca. 15-floris 10-12 mm. longis; involucri squamis anguste lance- 

olatis quam flosculi dimidio brevioribus acutis dorso crispe puberulis 

pallide viridibus saepe purpureo-tinctis; corollis vel albis vel roseo- 

purpureis glabris; tubo proprio gracili fauces cylindratas ampliatas 

subaequante; achaeniis brunneis dense breviterque hispidulis; pappi 

setis saepe roseis corollam subaequantibus.—MExico: bluffs of bar- 

ranca above Santa Fe, Federal District, alt. 2440 m., Pringle, no. 

6552; San Angel near Mexico, Bourgeau, no. 170 (Gr., Univ. Geneva); 

dry mesas near Metepec Station, Hidalgo, 22 June, 1904, Pringle, 

no. 13,047 (rypx, in Gray Herb.); Cerro Verde, Oaxaca, Purpus, no. 

3136 (Gr.). All these specimens have been distributed as E. cala- 



2 ROBINSON 

minthaefolium HBK. They are manifestly close to that species in 
their affinities but differ in several traits. In E. calaminthaefolium, 
as shown by the original plate and by a photograph of the type, 
the leaves are of a broader more suborbicular form, in fact often 
broader than long. They tend to be somewhat larger and more 
deeply and crenately toothed, and of slightly more chartaceous 
texture. They lack the characteristic though somewhat faint macu- 
lation on the upper surface. There are perceptible differences also 
in the inflorescence and it seems probable that the plants, though in 
many respects similar, are distinct species. This group of low shrubs 
is keyed and described in another paper now in press. 

- (§Eximbricata) rhodopodum, spec. nov., fruiticosum veri- 
similiter erectum primo aspectu glabrum sed superne parce patenter- 
que pilosum, pilis articulatis; caule tereti pallide brunneo; ramis op- 
positis adscendentibus atropurpureis; foliis oppositis brevissime 
petiolatis late ovatis vel ovato-oblongis acutis vel obtusiusculis aut 
integris aut undulatis aut in latere uno vel utroque 1—5-dentatis 
glaberrimis vel cum ciliis raris ornatis concoloribus paullo supra basin 
3-nervatis impunctatis 2-3 em. longis 1.3-2 em. latis coriaceis; petiolo 
1-2 mm. longo crasso purpureo-rubro; corymbis terminalibus plani- 
usculis vel convexis 3-6 cm. latis fastigiatis; pedicellis 1-1.5 em. longis 
rectiusculis hirtellis; capitulis ca. 25-floris, ca. 9 mm. longis et crassis; 
involucri squamis ca. 18 lanceolatis acutis glabris viridibus; disco 
planiusculo nudo; corollis albis vel paullo roseis glabris; tubo proprio 
ca. 1 mm. longo; faucibus subcylindratis distincte ampliatis 3.5 mm. 
longis; dentibus limbi ovatis subacutis 0.7 mm. longis; achaeniis 
nigris deorsum descrescentibus 2-2.5 mm. longis; pappi setis ca. 30 
pulcherrime roseis ca. 3.5 mm. longis—Mexico: Minas de San 
Rafael, San Luis Potosi, Nov. 1910, Dr. C. A. Purpus, nos. 4792 
(TyPE, in Gray Herb.), distributed as E. popocatapetlense; and 4796 
(U.S.), distributed as E. calaminthaefolium. 
From both the species to which this plant has been referred it can 

be readily distinguished by its scarcely petioled leaves. It is much 
more nearly related to E. glaueum Sch.-Bip. but that has much smaller 
— I-nerved leaves of more elliptic form and about 14-flowered 

“e 
E. stachyopHyiium Spreng. Syst. iii. 420 (1826). In a loan of 

undetermined Eupatorieae recently received from the Paris Museum 
of Natural History for study and identification is a specimen of this 
species bearing the following data: Bolivia: Prov. Santa Cruz, Nov. 
1845, H. Alg. Weddell, no. 3561. This is, it is believed, the first re- 
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corded occurrence of E. stachyophyllum in Bolivia. The species, 
while constant in essentials, is notably variable in leaf-breadth. The 
Bolivian plant here cited has broad elliptic-ovate leaves, of which 
the larger are 4.8-5.3 cm. long and 3-4 cm. wide. 

E. (§ Eximbricata) subintegrum (Greene), comb. nov. FE. Espino- 
sarum, var. subintegrifolium Robinson, Proc. Am. Acad. xxvi. 165 
(1891). Kyrstenia subintegra Greene, Leafl. i. 10 (1903). While 
closely related to E. Espinosarum Gray, this vernicose Mexican shrub, 

now known from several consistent collections, is found to differ in 

having longer heads fully 1 cm. high, more attenuate and relatively 
narrower phyllaries, as well as subentire and more gradually acu- 
minate leaves. It is believed that Greene’s treatment of it as an 
independent species is justifiable. However, Kyrstenia to which he 
referred this plant is merely a rather weak section of Eupatorium. 
The needed combination under Eupatorium is therefore here recorded. 
It will be noted that Greene is transferring FE. Espinosarum, var 
subintegrifolium to Kyrstenia changed the name to subintegra. This, 
being accordingly the first designation for the plant in the specific 
category, must be maintained by those who treat it as an independent 
species even though there is an earlier varietal name. - 

E. (§ Eximbricata) thysanolepis, spec. nov., suffrutescens brunneo- 

tomentosum 3-5 dm. altum in parte superiori copiose ramosum; ramis 
patenter adscendentibus foliosis; caule tereti dense breviterque brun- 
neo-tomentoso ad 5 mm. diametro; foliis oppositis vel ternatis 
(supremis aliquando subalternis) petiolatis ovatis subacutis vel 

nigrescentibus subtus brunneo-tomentosis fere a basi 3-nervatis 1.5- 
5.5 em. longis 1-4 cm. latis; petiolo dense tomentoso 3-10 mm. longo; 
corymbo terminali basi folioso composito; capitulis 50—-60-floris ca. 
15 mm. altis et crassis; involucri squamis ca. 25 subaequilongis ob- 
longis vel lanceolato-linearibus dorso brunneo-pubescentibus apicem 
versus in margine laceratis et vel acutiusculis vel in appendicem paullo 
dilatatis et obtusis 5-8 mm. longis; corollis albidis (Glaziou) glabris 

mm. longis gradatim a basi ad limbum ampliatis sine faucibus 
dictinetia: achaeniis gracilibus saepius curvatis minutissime granulatis 

ca. 3 mm. longis; pappi setis ca. 25 sordide albidis ca. 4 mm. longis.— 
Braziu: Itacolumy near Ouro Preto, Minas Geraes, Dec. to Jan., 
Glaziou, no. 8135 (TPE, in Bot. Mus. Copenhagen, phot. and small 

fragm. Gr.); also nos. 15,152 and 20,369 both in Bot. Mus. Copen- 

hagen; also Serra da Stabira do Campo, Lund (Copenh.). 
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This is the plant which Baker took for E. hebecladum DC. and his 

description in the Flora Brasiliensis clearly relates to it and not at all 

to the De Candollean type. The latter, photographed at Geneva by 

the writer in 1905, is quite a different plant with relatively narrower 

leaves, which, as originally described by De Candolle, are acuminate 

at apex, truncate at base, and coarsely many-toothed. The in- 

florescence is spherical and raised distinctly above the leaves. 

Though these plants possess some points of similarity their differences 

are of a pronounced nature and they are certainly distinct species. 
E. (§ Eximbricata) ymalense, spec. nov., fruticosum vel arbores- 

cens; caule tereti ad 1.5 cm. vel ultra crasso; cortice pallide griseo 

aetate suberoso firmo longitudinaliter rugoso; ramis ascendenter 
patentibus juventate flavido-brunneis costulatis pubescentibus; foliis 

oppositis petiolatis ovato-oblongis acuminatis primo aspectu integer- 
rimis sed remote obscurissime cuspidato-denticulatis utrinque parce 
pubescentibus vix subtus pallidioribus 7-11 cm. longis 3-6 cm. latis 
membranaceis 3-nervatis; petiolo gracili 7-9 mm. longo; corymbis 
plurimis valde convexis in paniculam laxiusculam elongatam vel 

ampliatam foliaceo-bracteatam dispositis; capitulis ca. 13-floris, 6-7 
mm. altis graciliter pedicellatis saepe nutantibus; involucri squamis 
ca. 14 subaequalibus linearibus caudato-attenuatis; corollis subtubu- 
latis 44.5 mm. longis albescentibus glabris limbum versus granulatis; 
antheris apice distincte appendiculatis; achaeniis atrogriseis sublaevi- 
bus cum costis pallidioribus; pappi setis ca. 40 capillaribus flavescente 
albidis vix scabratis corollas subaequantibus.—E. albicaule, var. 
laxius Robinson, Proc. Am. Acad. xxxv. 330 (1900).—Mexico: Ymala, 
Sinaloa, 16-25 Aug., 1891, Dr. Edward Palmer no. 1474 (TyPE, Gray 
Herb.; tsoryee, Mus. Bot. Copenhagen). The membranaceous 
rather than coriaceous leaves of this plant as well as the attenuate 
involucral scales show differences from E. albicaule Sch.-Bip. which 
seem amply to warrant its separation as a distinct species. 
Kanimia goyazensis, spec. nov., herbacea virgata ubique breviter 

crispeque pubescens; radice fibrosa; caule virgato erecto vel brevi- 
sissime imam ad basin subdecumbenti dense folioso ca. 3 dm. alto, 
internodiis plerisque vix 1 em. longis; foliis numerosis ascendentibus 
imbricatis oppositis vel suboppositis subsessilibus lanceolato-oblongis 

integris vel apicem acutum vel obtusum vel etiam rotundatum versus 
obscure paucidentatis basi cuneatis penniveniis sed paullo supra basin 
obscure 3-5(—7)-nervatis utrinque breviter pubescentibus subtus 
prominenter reticulato-venosis 1.5-4 cm. longis 5-14 mm. latis; 
petiolo vix 2 mm. longo; inflorescentia juventate ovoidea maturitate 
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subcorenan et plsuingeila: ea Sy oy diametro basi foliaceo-brac- 
ul 4-floris 1 em. vel ultra longitudine; 

bracteola lanceolato-lineari attenuata ca. 6 mm. longa ad capitulum 
arcte approximata; involucri squamis obovato-oblongis acutis ca. 8-9 
mm. longis 2—2.6 mm. latis dorso tomentellis ca. 5-nervatis; corolla 
(immatura) ca. 6 mm. longa; tubo proprio gracili ca. 2 mm. longo; 
faucibus modice ampliatis ca. 1.8 mm. longis; dentibus limbi oblongis 
ca. 2.2 mm. longis; achaeniis (immaturis) breviter griseo-villosis 8—10- 

costatis 3.5 mm. longis 1.5 mm. diametro; pappi setis ca. 115 flavido- 
albidis ca. 7 mm. longis obscure scabratis.—Eupatorium stachyo- 
ph — Glaziou, Bull. Soc. Bot. Fr. lvi. Mém. 3, p. 388, in part, not 
Spreng.—BraziL: between As Bracas and Os Ciganos, Goyaz, 

Glaziou, no. 21,635 (TYPE, K., phot. and fragm. Gr.). A well marked 
species with very leafy stems unbranched up to the inflorescence, 
sessile leaves strongly reticulated beneath, and rather large (though 
still immature) heads. Eupatorium stachyophyllum Spreng., under 
which name this plant was listed, is of course very different, with 
smaller heads, pluriseriate involucre and 5-angled achenes. 

II. THE OENOTHERAS OF NORTHWESTERN 
SOUTH AMERICA 

By P. A. Munz anp I. M. JouHnston. 

THE present paper is concerned with the Oenotheras of Bolivia, 
Peru, Ecuador, Colombia and Venezuela. ‘The principal portion of 
the work upon it was done at the Gray Herbarium. Through the 
courtesy of Dr. N. L. Britton, Dr. W. R. Maxon and Mr. J. F. 
Macbride, we were allowed to examine, in addition to the available 

specimens in the Gray Herbarium (G), loans of material from the 

New York Botanical Garden (NY), United States National Herba- 
rium (US), and the Field Museum of Natural History (FM). Sub- 

sequently the senior author visited, and studied the Oenotheras in, the 

herbaria at Yale University (Y), Philadelphia Academy (Ph), and 

Missouri Botanical Garden (Mo). Consequently the greater por- 

tion of the pertinent material available in the United States has been 

reviewed in the preparation of this synopsis. No pretense, however, 

is made to finality in the present treatment. Not until much more 

material is available from the area, and until the baffling complexities 

of the Argentine and Chilian species are understood can a satisfactory 

account of the northern Andean species be written. 
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Key To SpPEcIEs AND VARIETIES. 

Sa hetenh broadest lai the — bee frequently more or less 
clava § Har inged, 

Petals 2-3 em. fe . ots of capsule 1-1.5 em. long, very 
broadly winged, long-villou ERS op oe ang i Ge tetraptera. Petals 0.5-1 cm. long; body ap sule 5-9 mm. long, with poorly de —— rather thick wings if any, pubescence usually s 

Petals deep oe or purple; plant erect Aa ascending, more 
or less beeadiohed ¢ above; aie Woleurved ©... 2. Oe. rosea. Petals yellow or green : stems diene or decumbent, 
subsimple; fentt usually strongly curved. 

s ae 1-1.5 mm. long; ‘plant usually ree: 
leaves "uaually iabiotivestis, subentire; s. Ecu oy 
Oe ere multicaulis. Seeds ve ca. 0.5-0.9 mm. long; ceo usua hy pu - 

her’ aa eous, ig hea denticulat te; e. Ecuador to 
a and AES CEs Gane cok a. Oe. m. var. tarquensis. 

vse middle. S ovoid, not "nota all a _ ee r; capsule subterete or ob- 
nia. ngled. 

Plant densely es i se and rounded; leaves nu- merous in close tufts, linwie deaeolate. repand-dentate; capsules crowded — ase of plant, obscured by MONGER OR: VOee None Se . Oc. punae Plant ey enue atk leaves and flowers scattered 
ong s 

Plant “perennial, mnie woody at base; petals 2-2. 5 
long; escence — and densely strigose nepeleae tue a e, . 2mm. long; style densely 
wight ong TE. ee ee ee Oe. oe ee 

pu 
Plant annual or at most bi ennial, herbaceous throughout 

sepal-tips undeveloped or fre quently ca. 1 mm. lon in no. ¢ ca. 2 mm. long); pibessence villous or sear 
; . um 

usually decumbent below, finely Seger ag or ‘ly lous, floriferous only above middle: ; seeds 
pitted, brown or WARY ge a 6 Oe. laciniata. Petals 4-7 mm. long; hypanthium 5-15 mm. lon Plant freely branched from base; branches decum- 

bent, floriferous only above aide: plant dark 
green, finely pubescent; seeds yellowish, rather smooth; style glabrous.......... 6a. Oe. I. var. limensis. Plant simple, erect, usually floriferous to base. 

Hypanthium ca. 15 mm. ong; sepal-tips 1-2. 5mm. 
long; plant green tinged with red, conspicu- ously villous; seeds brown, ees pitted; oe oie ee ee 7; Sees lesb x eos 

long; plant yello w-green, pra sets ene se 
psn: yell viola ac Sopa er smooth; style cretaete 
Vileiues near 8. 
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Seeds more or less wba a shoes angular; capsule 
strongly angled. § Euoen a. 

Petals 4-5 em. long; pO a 3-4 cm. long, base 
— eaiecd not noticeably ——— se 
oe ee goes po ey SEES . fusiformis. 

Petals "0. 32. 5 em. long; capsule oblong or pratea tie 
1.5-3 ¢ oe base broad and more or less ensheathed 
by 

Petals 0.5-0.9 mm, lon ng; plant usually pallid with a fine 
pee vibes capsule four times as long as 

PRU er en EY pith ee eo one 0. Oe. rubida, 
Petals 1. 2-2.5 em. long; plant usually green, glabrate or 

somewhat villous 
Hypanthium 5-9 em. long; capsule four to six times as 

long as thick; fresh flowers yellow.......... 1. Oc. elongata. 
Hy eciey 1- -3(-6 ) em. long; Bede two to = ig 

s long as ‘thick: fresh flowers — 
alae: cs ead w Ge ¢ vo ber eo ecee eet On campylocalyx. 

— 

1. OENOTHERA TETRAPTERA Cav. Icones iii. 40, t. 279 (1795). 
Xylopleurum tetrapterum Raim. in E. & P. Pflanzenf. iii. Abt. 7, 214 
(1893). Hartmannia tetraptera Small, Bull. Torr. Bot. Cl. xxiii. 181 

(1896). Oc. tetraptera f. chenopodifolia Lévl. Monog. 122 (1902). 
H. macrantha Spach, Nouv. Ann. Mus. Paris iv. 363 (1835); Hist. 
Veg. iv. 372 (1835).—VENEzUELA: La Puerta, Trujillo, 2000 m. alt., 
Jahn 1137 (US); near Colonia Tovar, Fendler 451 (G, isotype of f. 
chenopodifolia Lévl.).—Most common in Mexico; occurring within our 
limits only in northern Venezuela. 

2. Ox. rosea Aiton, Hort Kew. ed. 1, ii. 3 (1789). Hartmannia 
rosea G. Don in Sweet, Hort. Brit. ed. 3, 236 (1839). Xylopleurum 
roseum Raim. in E. & P. Pflanzenf. iii. Abt. 7, 214 (1893). Oc. rubra 
Cav. Icones iv. 68, t. 400 (1797). Oe. virgata R. & P. FI. Peruv. iii. 
79, t. 315 (1802). H. virgata Spach, Nouv. Ann. Mus. Paris iv. 361 
(1835). H. gauroides Sas Nouv. Ann. Mus. Paris iv. 363 (1835); 
Hist. Veg.- iv. 371 (1835). H. affints Spach, Ann. Sci. Nat. ser. 2, 

iv. 167 (1835). (?) Oc. epilobiifolia HBK. Nov. Gen. et Sp. vi. 92 

(1823). (?) H. epilobiifolia Spach, Nouv. Ann. Mus. Paris iv. 364 

(1835).—Ecuador to Chile; reported by Léveillé, Monog. 113, from 

Venezuela. Occurs from southeastern United States to Costa Rica, 

also in Cuba, and in eastern Brazil. ane Cotafia, 2450 m. alt., 

Buchtien 148 (G, FM), 5984 (US); La Granga, 2600 m. alt., Bro. 

Julio 115 (US); Sorata, Williams 1548 (US), Mendon 630 (G), 

Rusby 1814 (G, FM, US); Capi, Bang 779 (G, Mo, US); near Mapiri, 

Bang 1746 (G, FM, Mo, US); without locality, Bang 2007 (NY). 

Perv: Torontoy, Urubamba Valley, 2400 m. alt., Cook & Gilbert 820 

(US); Oroya, Kalenborn 144 (NY, US); Rimac, 1882, Ball (G); San 
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Damian, 2400-3000 m. alt., 1913, Hrdlicka (US); Lima, 150 m. alt., 
Macbride & Featherstone 61 (G, FM); Lima, purchased in market, 
Cook & Gilbert 2086 (US); Huanuco, 2100 m. alt., Macbride & Feather- 
stone 2062 (G, FM). Ecuapor: Chuquiribamba, André 3980 (NY, 
FM); Azogues, Rose & Rose 22800 (US); Cuenca, Rose, Pachano & 
Rose 22927 (US). 

3. Og. MuLTicauLis R. & P. Fl. Peruv. iii. 80, t. 317 (1802). 
Xyloplewrum multicaule Loesener in Fedde, Repert. xii. 237 (1913). 
Oe. multicaulis, var. petiolaris Ball, Jour. Linn. Soc. xxii. 38 (1885). 
Oe. Barbeyana Lévl. Monog. 43, cum tab. (1902). Hartmannia 
boliviana Rusby, Descr. S. Am. Pl. 72 (1920).—Bolivia to southern 
Eucador.—Botivia: Songo, Bang 914 (G, NY, FM, Mo, US, Ph, 
ISOTYPES of Oe. Barbeyana Lévl.); near Sorata, 4000 m. alt., Mandon 
632 (G, NY); Titicaca Island, 3840 m. alt., Buchtien 2922 (NY, TYPE 
of H. boliviana Rusby; US, isotyre). Peru: Puno, 3125 m. alt., 
Shepard 147 (G); Cuzco, Rose 19489 (US); Ollantaytambo, 3000 m. 
alt., Cook & Gilbert 345 (US), 1901 (US); Obrajillo, Wilkes Exped. 
(G, US); 25 km. S. E. of Huanuco, 3150 m. alt., Macbride & Feather- 
stone 2136 (G, FM); Rio Blanco, 3600 m. alt., Macbride & Featherstone 
746 (G, FM); Cuzco, 3000-3600 m. alt., 1923, Herrera (US). Ecv- 
ADOR: Zaragura, Rose, Pachano & Rose 23163 (G, NY, US); (? im- 
mature) Cuenca, Rose, Pachano & Rose 22942 (US).—Very variable 
in the form and size of fruit. The only definite character capable of 
decisively separating it from the more northern plant usually referred 
to Oe. tarquensis HBK. appears to be the larger size of the seeds. The 
Bolivian and Peruvian material available has seeds averaging much 
larger than that from further north, with the exception of one fruiting 
collection from-southern (Zaragura) Ecuador, which has seeds in- 
distinguishable from typical Oc. multicaulis. While usually indica- 
tive, the other characters mentioned in the key are not at all constant. 

3a, Oe. multicaulis, var. tarquensis (HBK), comb. nov. Oe. 
tarquensis HBK. Nov. Gen. et Sp. vi. 91 (1823). Hartmannia 
tarquensis Spach, Nouv. Ann. Mus. Paris iv. 363 (1835). Oe. as- 
cendens Willd. in Spreng. Syst. ii. 230 (1825).—Central Ecuador to 
Venezuela; also in Mexico.—Ecuapor: near Quito, Orton (G), 
Rose & Rose 23533 (G, NY, US), Holway 939 (US), Jameson 26 (NY) 
and 355 (G); Pichincha, 3000 m. alt., 1855, Couthouy (G, Y, NY), 
Jameson 119 (NY); Ambato, Pachano 191 (US); San Francisco, 15 
km. N. E. of Ambato, 2550 m. alt., Tate 563 (US); Bafios, prov. of 
‘Tungurahua, 1950 m. alt., Tate 612 (US); Tuleén, Prov. Carchi, 

- 2500 m. alt., Hitchcock 20998 (US, NY); without locality, Spruce 



THE OENOTHERAS OF NORTHEWSTERN SOUTH AMERICA 19 

5059 (G), Jameson (US). CotomBia: Coconuco, Dept. El Cauca, 
2300-2500 m. alt., Killip 6844 (NY, US); Huancabamba, André 
K1054 (FM); Bogota, 2600-2700 m. alt., Pennell 2330 (G, NY, US); 
Bogota, Holton 890 (G, NY); Zipacon, Dept. Cundinamarca, 2500 
m. alt., Rusby & Pennell 1216 (NY, US). Venezureta: Paramo de 
Santo Domingo, Mérida, 3600 m. alt., Jahn 1093 (US); Paramo de 
La Sal, Mérida, 3400 m. alt., Jahn 593 (US).—This variety is quite 
indistinguishable from Oe. cuprea Schlecht., Linnaea xii. 269 (1838), 
from the high voleanoes of southern Mexico and Guatemala. In 
fact some of the cited material has been distributed under that name. 

4. Or. PUNAE Kuntze, Rev. Gen. iii. pt. 2, 99 (1893). Raimannia 

punae Sprague & Riley, Kew Bull. 201 (1921). Oe. Mandoni Lévl. 
Monog. 43 (1902); 359 (1909). Oe. Kuniziana Lévl. Monog. 43, 
cum tab. (1902); 359 (1909).—Western Bolivia and adjacent Peru.— 
Boutvia: Esecayarhe near Tarija, Frebrig 3030 (Mo); La Paz, 3900 m. 
alt., Buchtien 644 (US, NY); La Paz, 4000 m. alt., Mandon 631 (NY, 
ISOTYPE of Oe. Mandoni Lévl.); Nyuni, 3700 m. alt., Asplund 5981 
(US); Challapata, 3900 m. alt., Asplund 5982 (US); Guagui, 3900 m. 
alt., Asplund 5983 (US). Prru: Puno, prov. Huancané, Shepard 86 

(G).—Although Léveillé insists, l. c. 43 and 359, that his Oe. Mandoni 
was published simultaneously with Kuntze’s Oe. punae, and that 
Kuntze had admitted the fact, we have been unable to discover a 

publication of the name Oe. Mandoni earlier than 1902, about nine 
years after the launching of Oe. punae Kuntze. Judging from de- 
scription this species is closely related to, if not identical with, Oe. 
nana Griseb., Abhandl. Gesellsch’ Wiss. Goett. xix. 143 (1874), a 
species occurring in the high country of northern Argentina. 

5. Oe. Featherstonei, sp. nov., perennis; caulibus prostratis fru- 
tescentibus 4-7 mm. crassis apicem versus ascendentibus 2-3 dm. 
altis in partibus junioribus minute canescente pubescentibus; foliis 
numerosis 1-3 cm. longis 3-8 mm. latis lanceolatis concoloribus 
puberulentis remote dentatis apice acutis basim versus in petiolum 
1-4 mm. longum attenuatis, superioribus vix reductis; floribus ut 

videtur paucis axillaribus conspicuis; hypanthio 25-30 mm. longo 

canescente minuteque pubescenti subtubiformi; sepalis ca. 15-17 
mm. longis extus dense minute pubescentibus cum apicibus corni- 
culatis 2 mm. longis conspicuis ornatis; petalis flavis late tri- 
angulari-obovatis ca. 22-25 mm. longis et latis apice truncato- 
obtusis basim versus gradatim contractis; staminibus subaequalibus; 
filamentis filiformibus 13-14 mm. longis; antheris 6-7 mm. longis 
linearibus medium versus dorsaliter affixis; stylo infra medium pu- 
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bescenti ca. 4 cm. longo cum stigmate 4-lobato coronato; lobis stig- 

matis teretibus ca. 2 mm. longis; capsulis sessilibus 23-25 mm. longis 

obtuse quadrangularibus rectis vel falcatis saepe ascendentibus supra 

medium saepe incrassatis ca. 3.5 mm. crassis; seminibus ca. 1.5 mm. 

longis brunneis vix variolatis ellipsoideis nullo modo angulatis.— 
Peru: sprawling on disintegrated granite slope, Matucana, Lima, 
Macbride & Featherstone 270 (ryP£, Field Mus. no. 516,803; ISOTYPE, 
Gray Herb.).—Obviously a member of the § Raimannia, but very 
different from the middle and northern Andean species in its woody 
perennial habit and large flowers. It seems rather closely related to 
the confused and poorly understood group of pampean species al- 
— it is rather far removed from them geographically. 

. Or. Lacintata Hill, Veg. Syst. xii. 64 (1767); Hort. Kew. 172+ 
cum tab. (1769). Oe. sinuata L. Mant. ii. 228 (1771). Oe. prostrata 

~ Ee Fi. Peruv. iii. 79, t. 315 (1802). Oe. psychrophila Ball, Jour. 
. Soe. xxii. 38 (1885). Oe. Stuebelii Hieron. in Engler, Jahrb. 

XXi. 5. 327 (1895).—Peru and Ecuador; widely distributed in Mexico 
and eastern United States.—Prru: near Lima, 1882, Ball (G); Bafios, 
Wilkes Exped. (US); Mito, Prov. Huanuco, 2700 m. alt., Macbride & 
Featherstone 1528 (G, FM); Chacapoyas, Mathews (NY); Rimac, 

1500-1600 m. alt., 1882, Ball (NY); Rimac, 1200 m. alt., 1887, Safford 
(NY); without locality, 1862, Mathews (NY); without locality, 

Wilkes Exped. (US, NY). Ecuapor: Cotocollas, Mille 398 (US); 
Quito, Hartweg 982 (NY); Quitensian Andes, 1855, Couthouy (G, 
NY); Andes, Spruce 5039 (G).—A careful comparison of material 

from North and South America has failed to reveal any characters by 
which the plants from the two continents can be distinguished nor 
any reason for recognizing the proposed segregates among the 
southern plants. 

6a. Oe. laciniata, var. limensis, var. nov., differt a forma typica 
floribus minoribus; petalis 7 mm. longis; bitin 10-12 mm. longo; 

seminibus flavescentibus——PEru: on sandy hills along the sea, Lurin, 

Lima, Macbride 5950 (rypE, Field Mus. no. 536,954; IsoTYPE, Gray 
Herb.).—A peculiar variation of Oe. laciniata bhasacteriaed by its 
small flowers and yellowish seeds. 

. arequipensis, sp. nov., annua herba erecta simplex foliosa 
widood saepe rubro-tincta 10-25 em. alta; foliis 2-3 em. longis 5-9 
mm. latis subsessilibus lanceolatis vel lineari-lanceolatis valde. ir- 
regulariterque dentatis concoloribus; floribus in axillis omnibus etiam 
ab infimis ad summa gestis; alabastro erecto ellipsoideo-obovoideo 

_villoso 6-7 mm. longo; hypanthio 14-15 mm. longo subtubulari quam 
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lato 10-plo longiori; sepalis 5-7 mm. longis anthesi separatim reflexis 
lanceolatis apicem versus 1-2.5 mm. longe corniculatis; petalis ca. 

4-6 mm. longis suborbicularibus flavis (?) in sicco rosaceis; filamentis 
compresse filiformibus subaequalibus ca. 4-5 mm. longis; antheris 
ca. 2 mm. longis oblongis dorsaliter medium versus affixis; stylo 
glabro ca. 17-18 mm. longo; stigmate 4-lobato lobis ligulatis ca. 2 mm. 
longis; capsulis 15-20 mm. longis ca. 3.5 mm. crassis obtusi-quad- 
rangularibus basim et apicem versus abrupte contractis subsessilibus 
cum valvis medialiter longitudinaliterque costatis; seminibus as- 
cendentibus biseriatis ovoideis brunnescentibus ca. 1 mm. longis 
variolatis—Pervu: sandy slopes, desert hills, Mollendo, Arequipa, 

Hitchcock 22403 (rype, U. S. Nat. Herb. no. 1,196,655).—Although 
eventually this peculiar plant may prove to be only a phase of Oe. 

verrucosa it differs in so many respects from that species that it seems 

best to treat it here as a distinct species. We doubtfully refer to this 

species a single dwarf specimen in the National Herbarium that was 

collected at Luisa, Ecuador, by Rose & Rose (no. 23907). It differs 

from the type of Oe. arequipensis in being subacaulescent and in 

having more nearly entire leaves and less well developed sepal-tips. 

The plant mentioned is a peculiar one and more material of it is a 

great desideratum. 
8. Or. veRRuUCOosA Johnston, Contr. Gray Herb. n. s. xx. 77 (1924). 

—Peru: southern slope of El Chachani near Arequipa, Hinckley 17 

(G, TyPE).—No further information regarding this species has accu- 
mulated since its recent publication. 

Oe. fusiformis, sp. nov., herbacea ut videtur perennis; caulibus 
canescentibus minute pubescentibus et sparse villosis teretibus; foliis 

superioribus lanceolatis ca. 10 em. longis 15 cm. latis minute pubes- 
centibus pallidis concoloribus margine irregulariter undulatis apice 

acutis basim versus in petiolum ca. 5 mm. longum attenuatis; floribus 

spicatis flavis bracteatis; bracteis lanceolatis sessilibus 1-3 em. longis; 

ovario cylindrico glandulari-pubescenti ca. 1 cm. longo; hypanthio 

ca. 4 cm. longo ca. 1 mm. crasso graciliter tubuloso glandulari- 

pubescenti; sepalis 3-3.5 cm. longis lanceolatis bini reflexis extus 

glandulari-pubescentibus, apicibus ca. 2 mm. longis erectis teretibus; 

petalis flavis 4-5 em. longis 3-4 em. latis obovatis basi attenuatis 

apice obtusis vel rotundis; staminibus 8 aequalibus; filamentis fili- 

formibus ca. dimidium petalorum aequantibus; antheris linearibus 

dorsaliter medialiterque affixis ca. 13 mm. longis; stylo 7.5-8.5 cm. 

longo glabro; stigmate 4-partito lobis linearibus 8 mm. longis; cap- 

sulis fusiformibus 3-4 em. longis 4-5 mm. crassis sessilibus sparse 
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pubescentibus brunnescentibus obtuse quadrangularibus apice 3-5 
mm. longe rostratis cum valvis medialiter longitudinaliterque cos- 
tatis; seminibus angulatis brunneis ca. 2 mm. longis.—Ecuapor: 
field between El Tambo and La Toma, Prov. Loja, 1000-2200 m. 
alt., Hitchcock 21350 (rypr, U. S. Nat. Herb. no. 1,196,309).— 
Among South American species well characterized by its large flowers, 
fusiform capsules and angled seeds. 

10. O£. RUBIDA Rusby, Bull. N. Y. Bot. Gard. viii. 110 (1912).— 
Peru: Arequipa, 2250 m. alt., Williams 2524 (NY, TYPE); slopes of 
El Chachani north of Arequipa, 2400 m. alt., Hinckley 68 (US).—Ap- 
parently a local species and perhaps too close to one of the following. 

11, Ok. ELonGaTA Rusby, Mem. Torr. Bot. Cl. iii. 33 (1893). Oe. 
serratifolia Krause in Fedde, Repert. i. 168 (1905).—Bottvia: vicinity 
of La Paz, 3300 m. alt., Bang 54 (NY, Type; G, Ph, US, Mo, 1so- 
TYPES); La Paz, 3550 m. alt., Buchtien 77 (G, NY, FM); La Paz, 
3550 m. alt., Buchtien 39 (US).—We know Oe. serratifolia only from 
description. The type of this apparently synonymous species came 
from extreme southern Bolivia in the vicinity of Tarija. 

12. Ok. campyLocaLyx Koch & Bouché, Ind. Sem. Hort. Berol. 
app. 17 (1855). Oe¢. versicolor Lehm. Ind. Sem. Hort. Hamb. 7 
(1855); Linnaea xxviii, 359 (1856). Oe. coccinea Britt. Bull. Torr. 
Bot. Cl. xvii. 213 (1890). Oc. scabra Krause in Fedde, Repert. i. 
168 (1905). Oe. Weberbaueri Krause, 1. ¢. 169. Onagra fusca 
Krause, ]. c. 167. Oe. fusca Sprague & Riley, Kew Bull. 1921: 199 
(1921).—Ecuador to Peru and northern Argentina.—Bo.ivia: 
Tarija, Fiebrig 3358 (G); Ingenio del Oro, 3000 m. alt., Rusby 1815 
(NY, TYPE of Oe. coccinea); Rusby 1976 (NY); Sorata, 2650-3000 m. 
alt., Mandon 627 (G); Titicaca Island, 3840 m. alt., Buchtien 4661 
(US), 2921 (NY, US); La Paz, 3800 m. alt., Buchtien 532 (US); 
Cochabamba, 2700 m. alt., Buchtien 2387 (US); “Rio Juntas,’”’ 2000 
m. alt., Kuntze (NY). Perv: Ollantaytambo, 3000 m. alt., Cook & Gilbert 628 (US), 294 (US); Oroya, 3300-3600 m. alt., Kalenborn 241 
(NY, US); Cuzco, 3000-3600 m. alt., Herrera (US); Rio Blanco, 
3600 m. alt., Macbride & Featherstone 681 (G, FM), 721 (FM, G); 
Yanahuanca, 3000 m. alt., Macbride & Featherstone 1250 (G, FM); Huacachai near Mujfia, 1950 m. alt., Macbride 3884 (G, FM). Ecv- 
ADoR (?): Guanojo, André 3965 (NY).—This species appears to be 
the most common evening primrose in Peru and Bolivia. It is 
readily recognized by its very thick short capsules and usually reddish 
petals. Léveillé, under the name of Oe. Simsiana, has given a photo- 
graph of a quite typical specimen. Oenothera sandiana Hassk., Flora 
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xxxix. 516 (1856), from near Sandia in extreme southeastern Peru may 
prove to be a synonym of this species although the fruit is described 
as subcylindrical. 

EXCLUDED AND UNIDENTIFIED SPECIES. 

Oe. perampla Graham, Edinb. New Philos. Journ. 1832: 362 
(1832).—Given as probably collected [by Cruckshanks] near Lima. 
Judging from the lengthy description, this species is a synonym of 
Ok. ACAULIS Cav., a Chilean species widely distributed in the region 
in which Cruckshanks is known to have collected. 

Or. PUBESCENS Willd. in Spreng. Syst. ii. 229 (1825).—“‘Amer. 
aust. Humb.”—Unrecognized. Perhaps a species of Jussiaea. 

Or. FruTICOSA L. is reported from Ecuador by Léveillé, Monog. 
106 (1902), but we have seen nothing suggesting it from South 
America. 

Ill. FURTHER NEW PLANTS COLLECTED BY MRS. 
RICHARD C. CURTIS IN TROPICAL AFRICA. 

By Ivan M. Jounston. 

In a former paper, Contr. Gray Herb. n. s. Ixxiii. 31-40, there were 
described some novelties found in a highly interesting collection 
secured by Mrs. Richard C. Curtis of Boston while accompanying 
a hunting expedition to the interior of Angola and Kenya. Sub- 
sequent study of some of the more technical plants of the same 
series has disclosed the following four species which have not been 
identified with any as yet described. 

Rhynchotropis Curtisiae, sp. nov., herbacea 2—2.5 dm. alta canes- 
cens; radice perenni; caulibus plosibus gracilibus laxe ramosis as- 
cendentibus 4-angulatis adpresse pubescentibus; stipulis lanceolatis 
herbaceis subcaducis acutis 2—5 mm. longis 0.5-1 mm. latis pubescen- 
tibus saepe reflexis; foliis << cm. longis 7-11 mm. latis oblongis vel 
oblongo pubescentibus integerrimis 
alternis apice ‘obtusis vel acutis basi rotundis vel obtusis sessilibus 
supra enervatis subtus cum nervis prominentibus; racemis axillaribus 
folia multo superantibus dissitifloris 5-20 cm. longis; bracteis setaceis 
deciduis 2-3 mm. longis ascendentibus; pedicellis ad anthesin 2-5 

mm. longis fructiferis 3-7 mm. longis canescente pubescentibus; 
calyce 5-laciniato 4-5 mm. longo dense adpresse pubescenti, lobis 
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subulato-lanceolatis ca. 2.5 mm. longis; corolla rubra; vexillo obtuse 
quadrangulato 5-6 mm, lato ca. 6 mm. longo glabro; alis ca. 7 mm. 
longis ca. 3 mm. latis; carina faleata 7-8 mm. longa apice in rostrum 
rectum producta glabra; staminibus 10 diadelphis alternis brevioribus 
glabris; antheris orbiculari-oblongis ca. 0.4 mm. longis margine sparse 
villosulis apice glabratis mucronatis basi cum appendicula scariosa 
oblonga 0.2-0.3 mm. longa pendula ornatis; stylo glabro falcato; 
stigmate cymbiformi; leguminibus linearibus 2.5-3.5 cm. longis 1.7- 
2 mm. latis dense pubescentibus apicem versus uncinato-curvatis.— 
Kenya: Mau Range, about 70 km. S. W. of Kijabe, July 25, 1923, 
Anita G. Curtis 814 (rypE, Gray Herb.). In consequence of its 
dilated boat-shaped stigma, rostrate keel, simple leaves, and basally 
appendaged anthers this species falls into Harms’s genus Rhynchotro- 
pis, Engler’s Jahrb. xxx. 86 (1901), a critical group segregated from 
Indigofera. Although I am personally inclined to suspect that the 
group might better be treated as a subgenus of Indigofera I am de- 
scribing Mrs. Curtis’s very distinct species under Rhynchotropis 
because Baker, Jour. Bot. xli. 185 (1903), who studied all the nu- 
merous African Indigoferas, has agreed with Harms in excluding the 
group from Indigofera. 
From the two other species of the genus, R. Poggei of the upper 

Congo region and R. Dekindtii of southern Angola, R. Curtisiae differs, 
in addition to its widely separated range, in its shorter and broader 
leaves, narrower legumes, and entirely glabrous oblong anther- 
appendages. Harms, I. c., describes the anthers of the other species 
as barbellate apically and basally, just as illustrated by Taubert, 
Pflanzenf. iii. Abt. 3, 260, fig. 115h-k (1894). The apex of the anthers 
in R. Curtisiae has a glabrous mucronate connective quite like that 
in species of Indigofera. The appendages at the base of the anthers 
in the proposed species are oblong, scarious and entire-margined, and 
are half to nearly as long as the body of the anther. They are not at 
all pubescent or lacerate. 

ia p , Sp. nov., fruticulosa 1-2.5 dm. alta e rhizomate 
horizontali gracili fruticoso late crasseque squamoso oriens; caulibus 
simplicibus erectis 5-15 em. longis paucifoliatis puberulentis; foliis 
imparipinnatis, rhachi 5-9 cm. longa alata puberulenta basim folio- 
lorum versus inconspicue glandulosa, foliolis firmis 3-4-jugis oppositis 
lanceolatis 3-5 em. longis 9-12 mm. latis glabratis integerrimis obscure 

viridibus apicem versus acute attenuatis basim versus aequaliter 
attenuatis, terminali oblanceolato acuto 4-5 cm. longo basim versus 
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valde attenuato; panicula terminali congesta 1-2 em. diametro pluri- 
flora minute pubescenti; petalis 5 oblongis obtusis 2.5-3 mm. longis 
extus pubescentibus in alabastro paullo imbricatis; calyce ca. 1.2 mm. 
alto crassiusculo sparse pubescenti; lobis 5 ovatis acutis ca. 1 mm. altis; 
tubo stamineo urceolato ca. 1.7 mm. alto extus supra villoso margine 
dentato (dentibus antheriferis); antheris 10 subexsertis oblongis 
apiculatis; ovario piloso 2(?)-loculis; stylo glabro; bacca ca. 8 mm. 
diametro globosa glabra rubescenti monosperma.—ANGOLA: Giant 
Sable Country, between the Cuanza and Loando rivers, Sept. 20-22, 
1923, Anita G. Curtis 258 (rypE, Gray Herb.), 237, 291 .—Readily 
separable from all the described members of its genus by the presence 
of alate leaf-rhachises and low stems arising from a horizontal caudex. 
Its congeners are shrubs or trees. 
Lactuca tinctociliata, sp. nov., perennis 3-5.5 dm. alta; caulibus 

glaberrimis paullo glaucescentibus 1-2 mm. crassis teretibus simplici- 
bus vel supra medium paullo stricte ramosis-e radice ca. 12 mm. 
crasso recto simplici erumpentibus; foliis concoloribus margine pur- 
pureo-callosis integerrimis vel dentatis vel subulato-ciliatis costa sub- 
tus prominenti saepe purpureo-hispidis, caulinis paucis alternis caulis 
in partibus inferioribus gestis lanceolato-linearibus sessilibus 4-7 cm. 
longis 3-4 mm. latis, superioribus gradatim valde reductis, radicalibus 
lineari-oblanceolatis 5-7 cm. longis 2-7 mm. latis basi in petiolum 
purpureo-tinctum alatum 1-2 mm. latum attenuatis; inflorescentia 
saepe cymosa cum bracteis lanceolatis minutis 1-3 mm. longis ornatis 
paucicapitulatis; capitulis late cylindraceis 12-14 mm. altis 6-7 mm. 
crassis 1-7 mm. longe pedunculatis; tegulis acutis apicem versus 
villosulis, exterioribus anguste ovatis vel ovato-lanceolatis inaequali- 
bus ca. 6 ca. 1-6 mm. longis plus minusve recurvatis, interioribus 
lanceolatis 10-12 mm. longis aequalibus; corollis flavis ca. 12 ca. 
13-15 mm. longis, tubo ca. 5 mm. longo albo gracili, lamina oblonga 
ca. 10 mm. longa ca. 2.5 mm. lata tegulis 5-6 mm. longiori; achaeniis 
valde compressis oblongo-ovatis vel oblanceolatis 5-6 mm. longis 
supra in rostrum gracile ca. 1 mm. longum attenuatis basi obscure 
substipitatis scabridulis, costis ca. 12, marginalibus et centralibus 

crassioribus; pappi setis albis 5-7 mm. longis antrorse scabridulis.— _ 
ANGOLA: Giant Sable Country, between the Cuanza and Loando 
rivers, Sept. 1923, Anita G. Curtis 315, 218, 283 (rypE, Gray Herb.).— 
Very well characterized by its narrow firm purple leaf-margins which 
commonly bear purplish-tinged teeth and fleshy cilia. I can find no 
described Lactuca that appears to be closely related to the one pro- 

ed here. 
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Lactuca Varianii, sp. nov., glaberrima ca. 4.5 dm. alta perennis; 
caulibus compluribus erectis herbaceis striatis paullo glaucescentibus 
ca. 2 mm. crassis aphyllis pauciramosis e radice crassa erecta orienti- 
bus; ramis strictis cum bracteis triangularibus brunnescentibus ca. 
3 mm. longis suffultis; foliis rosulatis oblanceolatis ca. 6-8 cm. longis 
ca. 10-12 mm. latis basi attenuatis enervosis ad anthesin deciduis; 
capitulis numerosis cymosis 5-30 mm. longe pedunculatis anguste 
cylindraceis 15-18 mm. altis ca. 3-3.5 mm. crassis; tegulis glaberrimis, 
exterioribus inaequalibus 1-3 mm. longis 1-1.5 mm. latis ovatis 
acutis 5-7, interioribus aequalibus 5 linearibus obtusis 14-16 mm. 
longis saepe ca. 1.7 mm. latis margine anguste scariosis in sicco 
atratis; floribus 10-13 ca. 15-18 mm. longis, tubo gracili 5-6 mm. 
longo glabro, lamina ca. 2.3 mm. lata valde dentata tegulis ca. 4 mm. 
longiori; achaeniis compressis anguste lanceolatis 6 mm. longis 
pallidis ca. 0.8 mm. latis ca. 12-costatis supra in rostrum crassiusculum 
1 mm. longum attenuatis antrorse scabridulis stramineis; papp! setis 
6-7 mm. longis albis sparse antrorse scabridulis——ANGoLA: Giant 
Sable Country, between the Cuanza and Loando rivers, Sept. 20, 1923, 
Anita G. Curtis 225 (typr, Gray Herb.); Dondé, Bailundo, Sept. 9, 
1923, Anita G. Curtis 167 —Related to L. Verdickii De Wild., Annal. 
Mus. Congo, Bot., ser. 4, 170, t. 28 (1903), of Katanga, from which 
it differs in its five tegules, and larger, more attenuate, more abund- 
antly ribbed achenes. The two collections of L. Varianii are more 
erect than the plant of L. Verdickii figured by De Wildeman, but 
otherwise are quite similar in gross habit. Recently R. E. Fries, 
Acta Hort. Bergiani viii. 113 (1924), transferred L. Verdickii to the 
genus Sonchus. The mature achenes of L. Varianii are strongly 
compressed, as much so as those of L. Verdickii figured by De Wilde- 
man, and hence the species is launched as a member of Lactuca. It 
is noteworthy, however, that in habit L. Varianii seems very similar 
to the species that Fries, ]. c. 92, associates to form the Sonchus rari- 
folius-group. 

In accord with a suggestion of Mr. C. P. Curtis this species has 
been named for Captain H. F. Varian, chief engineer of the Benguella 
Railroad, to whose hospitality and effective aid the success of the 
Angola hunting and collecting trip is largely attributed. 
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IV. SOME UNDESCRIBED AMERICAN SPERMATOPHYTES. 

By Ivan M. Jounston. 

Acacia Brandegeana, sp. nov., fruticosa 2-3 m. alta; ramis brunneis 

flexuosis conspicue verrucosis cum spinis rectis brevibus geminatis 
subulatis armatis juventate pubescentibus; foliis in axibus secondariis 
brevissimis ad axillas spinorum congestis pubescentibus, petiolis 
2-5 mm. longis cum glandula deltoidea concava terminatis, pinnis 
I-jugatis 8-12-foliolatis 1—2 em. longis, foliolis 3-6 mm. longis oblongis 
coriaceis opacis venosis obtusis sed mucronulatis basi obliquis; spicis 
cylindricis laxis breviter pedunculatis quam folia saepe longioribus 
ca. 2.5 em. longis; calyce paullo inflato ca. 1 mm. longo, lobis del- 
toideis margine furfuraceis vel hispidis; petalis obovatis obtusis 
calycem paullo superantibus; staminibus numerosis ca. 2 mm. longis; 
legumine faleato brunneo canescenti-pubescenti compresso 4—6 mm. 
lato 4-11 cm. longo striato inter semina plus minusve contracto; 
seminibus atris oblongis compressis ca. 7 mm. longis 4 mm. latis.— 
Lower Ca.iFornia: a large thorny shrub forming thickets along a 
wash, Agua Verde Bay, Johnston 3881 (Typr, Gray Herb.).—This 
Acacia is widely distributed over the southern half of the peninsula of 
Lower California and in the past has gone as A. amentacea DC. It 
is most closely related to that species, but differs in its smaller, more 
numerous, dull, pubescent leaflets, and canescent legumes. It also has 
a widely separated range. Acacia amentacea occurs east of the conti- 
nental divide in northeastern Mexico, whereas A. Brandegeana is en- 
demic to Lower California. In a recent paper, Proc. Calif. Acad. Sci. 
ser. 4, xii. 1031 (1924), I treated the plant as A. sonorensis Rose, but 
the type of that species proves it to be a very close relative of A. cali- 
fornica Brandg. The species is named in honor of the late Townshend 
Stith Brandegee who made numerous collections of it and suspected 
its distinctness. I find it a pleasure to associate Mr. Brandegee’s 
name with one more plant of that flora for the knowledge of which he 
did so much. 

bea Macbridei, sp. nov., arbuscula; ramulis gracilibus sub- 
angularibus olivaceis primo puberulentis mox glaberrimis; foliis 
oblongis vel elliptico-oblongis 12-18 em. longis 4.5-6 em. latis glaber- 
rimis margine leviter crenatis supra nitidis subtus glaucis cum venis 
conspicuissimis ca. 30 liniatis marginem versus minute glandulosis 
apice obtusis abrupte acuminatis basi rotundatis vel obtusis eglandu- 
losis; petiolis 9-12 mm. longis; paniculis terminalibus ferruginoso- 
tomentosis ca. 10 cm. longis 10-12 mm. latis cum bracteis lanceolatis 
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ornatis, ramulis pistillatis ca. 1 mm. longis unifloris, ramulis sta- 

minalibus 1-2 mm. longis umbellatim 2-4-floris ad imam basem in- 

conspicue glandulosis; pedicellis pistillatis ca. 7 mm. longis canescente 

strigosis; sepalis pistillatis orbicularibus vel acute ovatis canescente 

pubescentibus ca. 1-1.5 mm. longis eglandulosis; ovario tomentoso 

inermi; columna stylari 5-7 mm. longa; parte libera stylorum 5-7 mm. 

longa; pedicellis florum staminalium gracilibus 5-10 mm. longis; 

calyce staminali ca. 2 mm. lato, lobis ovate deltoideis; staminibus 

15-25; antheris fere sessilibus sparse pubescentibus.—PERv: Hacienda 

Schunke, La Merced, Dept. Junin, 1200 m. alt., Macbride 5702 (TYPE, 

Field Mus. no. 536,733).—Probably most related to the Peruvian 
M. maynensis Mill. Arg. from which it differs in its narrow tomentose 

panicle, shorter staminate peduncles provided with small basal 

glands, smaller flowers, and row of submarginal glands on the under 

leaf-surface. The peculiar submarginal row of glands serves to 

distinguish the plant from all the South American species except 

M. nitida Benth., a species readily separated by its inflorescence, 
peduncle-glands, etc. 
Acalypha Macbridei, sp. nov., fruticosa laxa ca. 9 dm. alta dioeca; 

ramulis teretibus ca. 3 mm. crassis minute strigosis in partibus juni- 
oribus dense canescenter strigosis; foliis firmiter herbaceis glabratis 
penninervatis late oblanceolatis vel oblongo-lanceolatis 15-23 cm. 
longis 2.5-5 cm. latis apice attenuato-acuminatis basi obtusis margine 
inconspicue crenatis supra asperulis subtus subpallidioribus cum 
venis primariis 15-25 sparse adpresseque villosis prominentibus; 
petiolis 5-8 mm. longis dense canescenter strigosis; stipulis lanceolatis 
minutis deciduis ca. 2 mm. longis canescentibus; racemis staminalibus 

ignotis; racemis pistillatis axillaribus filiformibus 8-16 em. longis dis- 
sitifloris spiciformibus strigosis breviter pedunculatis quam folia 
brevioribus; bracteis minutis ovato-lanceolatis 1-3-floris; floribus 
pistillatis vix 1 mm. longe graciliter pedicellatis, sepalis 5 acuti-ovatis 
glanduloso-denticulatis; ovario dense papilloso; stylo ca. 2.5 mm 
longo e basi oblonga divergenter 15-20-laciniato; capsula ignota.— 
Peru: Pampayacu, hacienda at mouth of Rio Chinchao, Dept. 
Huanuco, Macbride 5093 (ryeE, Field Mus. no. 536,144; isoTYPE, 
Gray Herb.).—In the recent monograph of Acalypha by Pax & Hoff- 
mann, Pflanzenr. iv. Fam. 147, pt. 17 (1924), this species fits into the 
section Azillaris of the subgenus Terminales, and is apparently nearest 

i. subandina Uline. From that species, however, it differs in its 

short petioles, and shorter spicate-racemose rather than paniculate 
_ inflorescence. 
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Acalypha fulva, sp. nov., fruticosa ca. 5 dm. alta; ramulis teretibus 

satis robustis fulvis cum setis simplicibus glandulosis 2-3 mm. longis 

villoso-hirsutis; stipulis reflexis lanceolato-subulatis 6-8 mm. longis 

persistentibus subscariosis glabratis apicem versus glandulosis; foliis 

ovatis acuminatis serratis 12-36 cm. longis 9-18 cm. latis supra viridi- 

bus villosis sparse stipitato-glandulosis inconspicue punctatis subtus 

pallidioribus in costa nervisque divergenter villoso-hirsutis basi palmi- 

nerviis profunde cordatis cum auriculis latis valde imbricatis; petiolis 

5-15 em. longis fulvis cum setis glandulosis villoso-hirsutis; spiculis 

axillaribus androgynis 6-15 cm. longis fulvis glanduloso-pubescentibus 

1 cm. supra basem cum bracteis pistillatis 1-2 cordatis ovatisve acutis 

acuminatisve sessilibus 10-12 mm. longis 11-16 mm. latis unifloris 

multiplicatis 20-30-dentatis ornatis; sepalis pistillatis oblongo-ovatis 

glanduloso-ciliatis; ovario dense stipitato-glanduloso et pubescent; 

stylis 7-9 mm. longis profunde 10-15-laciniatis.—Prruv: Muna, 

Dept. Huanuco, 2100 m. alt., Macbride 4011 (rypPE, Field Mus. no. 

535,075; isotype, Gray Herb.).—Belonging to the group Oligogyne 

§ Cuspidatae, but readily separated from the described members of 

that section by the gland-tipped pubescence, and deeply cordate 

leaves with closed sinuses. Mr. Macbride notes that the plant is 

*‘pungently resinous.” 
Sloanea amplifrons, sp. nov., arbor 9 m. alta; ramis crassis angu- 

latis paucis elongatis superne cinnamomeo-tomentellis; foliis alternis 

amplis subcoriaceis 2-5 dm. longis 1-3 dm. latis ellipticis vel obovatis 

apice acutis obtusisve basi saepe subcordatis rare rotundis vel obtusis 

margine sinuato-dentatis subtus pallidioribus et minute puberulentis; 
petiolo 8-15 cm. longo apice valde incrassato et canaliculato; stipulis 

persistentibus ascendentibus strictisve irregulariter inciso-dentatis 

2-4 em. longis navicularibus; inflorescentia axillari racemosa 8-15 em. 

longa cum bracteis eroso-dentatis 10-15 mm. longis ornata; calyce 

cyathiformi irregulariter 5-10-dentato extus cinereo-tomentello 4-6 

mm. longo 6-10 mm. diametro quarta vel quinta parte dentato 2-3 

mm. longe pedicellato; staminibus calycem superantibus; filamentis 

perbrevibus; antheris tetragonis pilosis obtusis libris; pistillo stamini- 

bus 14-2-plo longiore; ovario 4-loculari densissime villoso in stylum 

simplicem pilosum continuo; capsula globosa uniloculari monosperma 

ca. 15 mm. diametro cum setis gracilibus scabris curvatis numerosissi- 

mis 20-35 mm. longis ornata; fructu (i. e. capsula cum setis) 4.5-5.5 

cm. diametro spongioso.—CaYENNE: without locality, Martius (G). 

SurinaM: without locality, Hostmann 1025 (G). British GUIANA: 

Kartabo Region, Bailey 37 (G); Koreai Creek, Linder 158 (TYPE, 
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Gray Herb.); Anabisi River, Northwest District, La Cruz 1364 (NY); 

Waroowaro Creek, Pomeroom River, Jenman 7787 (NY). VENEZ- 

vELA: Eleanor Creek, lower Orinoco, Rusby & Squires 260 (G, NY).— 
The plant here described in the main appears to be the Sloanea dentata 
of the Flora Brasiliensis, xii, pt. 3, 178, t. 37 (1886). As Urban, 

Fedde Repert. xv. 321 (1918), has pointed out, S. dentata L. is strictly 
West Indian being based on a Plukenet specimen probably from 
Martinique. A study of the matter seems further to indicate that 

S. dentata L. has a synonym in S. Massoni Sw., and that the Linnean 
name should apply to the concept treated as S. Massoni in the Flora 
Brasiliensis. There can be no doubt that the South American plant 
described here as S. amplifrons is distinct from the West Indian 
S. dentata L. Among its group of immediate relatives, those with 
broad leaves and persistent stipules, it is readily recognized by its 
fruit and cyathiform calyx. The capsule is covered with exceedingly 
numerous, long, very slender, antrorsely scabrous and tortuous ap- 
pendages. These are flexuous near their tips and more or less inter- 
tangled to form a spongy mass. The related species all have re- 

latively few, straight, coarser, glabrous capsule-appendages, and 
parted calyces. According to Professor I. W. Bailey the plant is a 

myrmecophyte, ants using as dometia the large boat-shaped stipules 
which are strictly appressed to the stem. 

Fouquieria Digueti (Van Tieghem), comb. nov. Bronnia Digueti 
Van Tieghem, Jour. de Bot. xiii. 297 (1899). B. Thiebauti Van 
Tieghem, |. c. F. peninsularis Nash, Bull. Torr. Bot. Cl. xxx. 455. 
(1903); Johnston, Proc. Calif. Acad. ser. 4, xii. 1099 (1924).—There 
can be no doubt that Van Tieghem’s two species are synonymous 
with each other and with the later F. peninsularis of Nash. 

i brevis, sp. nov., glabrata; foliis oppositis ovatis vel 
elliptico-oblongis 4-10 cm. longis 2.5-3.5 cm. latis apicem et basim 
versus attenuatis margine evidenter dentatis supra brunneis glaber- 
rimis subtus pallidioribus cum costa et nervis brunnescentibus pu- 
berulentis prominentibus; petiolis 2-6 mm. longis; stipulis firmis sub- 
persistentibus triangularibus 1-2 mm. altis; floribus coccineis axil- 
laribus paucis; ovario glaberrimo 10-12 mm. longo angulato oblongo- 
cylindrico ca. 2 mm. crasso basim versus in pedicellum 1-1.8 cm. 
longum nutantem crassiusculum attenuato supra vix attenuato; 
hypanthio 3-4(—5) mm. longo basim versus 2-2.5 mm. crasso apicem 
versus 3.5-5 mm. crasso intus et extus glaberrimo gradatim ampliato; 
sepalis ca. 1 em. longis oblongis vel oblongo-lanceolatis acutis vel 
attenuatis ascendentibus basim versus 2-3 mm. latis, alternis angus- 
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tioribus (?); petalis oblongis ca. 1 cm. longis ca. 4 mm. latis paullo 
asymmetricis apice rotundis; staminibus 8 inaequalibus;’ antheris 
ovatis ca. 2 mm. longis; filamentis 1 et 3 mm. longis glabris; stylo 
7-8 mm. longo glaberrimo apicem subintegro; bacca capsulari angu- 
lata ca. 15 mm. longa ca. 4 mm. crassa.—CoLomsia: Ultra Abate, 
Holton 892 (typE, N. Y. Bot. Gard.); Barroblanco, André 1336 

(NY).—A species remarkable because of its very abbreviated broad 
hypanthium and angular capsular fruit. Both specimens appear to 
have been obtained to the east of Bogota. The clean brownish cast 
of the dried foliage is unique, as is also the very long and angulate 
ovary. At first glance the latter is readily mistaken for the hypan- 
thium, that being very short and broader than long. 

Fuchsia Andrei, sp. nov., fruticans glabrata; ramulis fistulosis 

apicem versus minute pubescentibus mox glaberrimis nitidis laevigatis 
4-8 mm. crassis; foliis oppositis vel ternatis oblongis vel obovato- 
oblongis 7-16 cm. longis 3-6.5(-9) cm. latis margine integerrimis 
minute sparseque ciliolatis apice abrupte acuminatis basi obtusis vel 
acutis supra viridibus glaberrimis subtus pallidioribus in nervis 
prominentibus sparse inconspicue villosulis; petiolis 1-2.5 em. longis 

glabratis; stipulis caducis obliquis deltoideis ca. 1 mm. altis; in- 

florescentia breviter racemosa parvibracteata; bracteis lanceolatis 

3-9 mm. longis quam pedicelli graciles 10-15 mm. longi multo brevi- 

oribus; ovario oblongo glabrato ca. 5 mm. longo ca. 2—-2.5 mm. crasso; 

hypanthio 2-3 em. longo basi subnodoso supra medium apicem versus 
gradatim ampliato 44.5 mm. crasso extus glaberrimo intus infra 
medium piloso; sepalis oblongo-lanceolatis acutis 6-9 mm. longis 
ascendentibus; petalis lineari-oblongis ca. 10 mm. longis ca. 3 mm. 

latis obtusis quam sepala vix longioribus; staminibus 8 inaequalibus 
glabris gracilibus; stylo infra medium piloso cum stigmate 4-lobato 
coronato; bacca 5-6 mm. longa.—CotompBia: Rio de Huannamaca, 

1876, André K. 820 (typx, Field Mus. no. 537,131; isorypr, NY); 

Tambo de Savanilla, 1877, André K. 818 (G, NY, FM).—In a very 
general way suggesting F. scabriuscula Benth., an Ecuadorian species, 
but quite different in its terminally racemose flowers and glabrous — 
foliage. Under a lens the surface of the leaves appears to be minutely 
and closely pebbled. 

Fuchsia atrorubra, sp. nov., fruticans; ramulis subteretibus stri- 

gulosis; foliis herbaceis ternatis obovatis vel obovato-ellipticis 4-12 
cm. longis 2.5-5 cm. latis inconspicue denticulatis apice acutis basim 
versus in petiolum 6-20 mm. longum attenuatis supra glabratis 
puberulentisve subtus pallidioribus in venis dense strigosis; stipulis 
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deltoideis glabris crassis subpersistentibus ca. 1-1.5 mm. altis; 
floribus in axilla terminali vel subterminali orientibus in racemos 
foliosos 1-3 cm. longos cernuos aggregatis; pedicellis 5-8 mm. longis 
densissime canescente strigosis; ovario ellipsoideo 4-5 mm. longo; 
hypanthio 13-15 mm. longo gracili basi vix nodoso apicem versus 
gradatim minime dilatato 2-2.5 mm. crasso in sicco purpureo-rubro 
extus dense striguloso intus dense villosulo; sepalis lineari-lanceolatis 
6-8 mm. longis 1-1.5 mm. latis; petalis lanceolato-oblongis acutis 
6-7 mm. longis 1.5-2 mm. latis in sicco roseo-purpureis; staminibus 
8 inaequalibus inclusis; antheris oblongis; stylo pubescenti; bacca 
elliptica 13-14 mm. longa 5-6 mm. crassa.—CoLomMBIA: along stream, 
“Santa Elena” above Santuario, Dept. Caldas, 2000-2300 m. alt., 
Pennell 10313 (rypr, Gray Herb.); wet forested cliff, Rio Santa Rita, 
Salento, Dept. Caldas, 1600-1800 m. alt., Killip & Hazen 8966 (G); 

roadside thickets, Salento, Dept. Caldas, 1700-1900 m. alt., Pennell & 

Hazen 10144 (G).—A species characterized by its very small, dark, 

terminal, more or less racemose flowers. Fuchsia Hartwegi Benth., 
F. sessiliflora Benth., and F. verrucosa Benth. are the only small- 

flowered members of the genus described from northwest South 
America. The two former have bright-colored flowers in racemose 
panicles, and the last has very short petioles and a restricted rough 
pubescence. 

Fuchsia glaberrima, sp. nov., macrophylla frutescens; foliis firmis 
late oblanceolatis 10-20 cm. longis 4-8 em. latis integerrimis oppositis 
acutis basim versus attenuatis saepe purpureo-tinctis subsessilibus vel 
brevissime (2-5 mm. longe) petiolatis; stipulis persistentibus firmis 
connatis reflexis, jugis connatis latissime triangularibus 2—2.5 mm. 
altis 4-5 mm. latis; floribus in racemum parvifoliate bracteatum ter- 
minalem aggregatis coccineis ca. 7 mm. longe pedicellatis; ovario 
fusiformi 8-9 mm. longo 1.5-2 mm. crasso; hypanthio 2.5-3 cm. 
longo basi nodoso deinde subcontracto apicem versus gradatim am- 
pliato 5-6 mm. crasso extus glaberrimo intus dense pubescenti; 
sepalis oblongis 9-11 mm. longis ca. 4.5 mm. latis; petalis ca. 9 mm. 
longis late obovatis quam sepala brevioribus apice rotundatis; 
staminibus inaequalibus 8 inclusis; filamentis pro genere brevibus; 
antheris oblongis; stylo dense pubescenti cum stigmate leviter lobato 
coronato.—Ecuapor: Valley of Pastaza River, between Bafios and 
Cashurco, 8 hours east of Bafios, Prov. of Tungurahua, 1300-1800 m. 
alt., Hitchcock 21750 (rvpr, Gray Herb.).—Evidently an ally of F. 

ilis Hook., agreeing with it in being practically glabrous, and 

especially i in its peculiar stipules. The stipules of the opposite leaves 
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are confluent to form a single coarse broad persistent reflexed stipular 
appendage on each side of the stem. Fuchsia glaberrima differs from 
F. spectabilis in its smaller flowers borne in a terminal cluster rather 
than solitary in the axils of the main leaves, in its densely pubes- 
cent rather than very sparsely villous inner surface of the hypan- 
thium, and in its entire sense ciliate-margined) leaves. 

Fuchsia Hitchcockii, sp. nov., fruticans foliosa pubescens; foliis 

ternatis firmis ellipticis vel snd Gcalaeaale 3-6 em. longis 1.5-2.2 
cm. latis remote denticulatis 5-15 mm. longe petiolatis apice acutis 
basim versus (rare inaequaliter) attenuatis supra sparsissime puberu- 
lentis in sicco atris subtus pallidioribus sparse canescenter villosis; 
stipulis subulatis deciduis ca. 2 mm. longis inconspicuis; floribus coc- 
cineis axillaribus 2-5 em. longe pedicellatis; ovario obovato-elliptico 
3-4 mm. longo breviter villoso; hypanthio 5-6 cm. longo basi nodoso 
deinde paullo constricto apicem versus gradatim ampliato 5-6 mm. 
crasso extus sparsissime villoso intus velutino-pubescenti; sepalis 
lanceolatis longe acuminatis 18-22 mm. longis 4-5 mm. latis; petalis 
orbiculari-obovatis 10-12 mm. longis apice rotundatis; staminibus 8 
inaequalibus quam petala brevioribus longioribusve; antheris oblongis; 
stylo pubescenti stigmate globoso subintegro exserto coronato.— 
Ecvuapor: between Ofia and Cuenca, Prov. of Azuay, 2700-3300 m. 
alt., Hitchcock 21603 (tTyYPE, Gray Herb.).—An interesting species 

with medium-sized pubescent ternate leaves and very slender elongate 
axillary flowers. The narrow sepals nearly twice exceed the broadly 
obovate rounded petals. It is apparently most related to F. ayava- 
censis HBK., but differs in its more elongate hypanthium, narrow and 
longer sepals, pubescent style, and more coarsely pubescent stems 
and leaves 

Fuchsia Townsendii, sp. nov., fruticosa foliosa canescens; foliis 

ternatis oblanceolatis 6-12 em. ion gis 22-30 mm. latis firmis margine 
remote denticulatis paullo revolutis apicem versus in acumen curva- 
tum attenuatis basim versus in petiolum 5-20 mm. longum pubes- 
centem gradatim contractis supra viridibus inconspicue sparseque 
villosulis subtus pallidioribus cum nervis  prominentibus infra 
medium dense breviter canescenti-villosis; stipulis subulatis caducis 
1-2 mm. longis; floribus axillaribus paucis coccineis; pedicellis gracili- 
bus ascendentibus pubescentibus 15-25 mm. longis;. ovario anguste 

ellipsoideo ca. 9 mm. longo breviter villoso; hypanthio 5-5.5 cm 

longo basi nodoso deinde contracto deinde graciliter tubuloso apicem 
versus gradatim ampliato 5-6 mm. crasso extus puberulento intus 
infra medium dense canescenti-pubescenti; sepalis 10-12 mm. longis 
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ascendentibus lanceolatis acutis basi ca. 4 mm.,latis; petalis ovatis 

9-10 mm. longis ca. 8 mm. latis apice rotundis vel obtusis quam 
sepala paullo brevioribus; staminibus 8 inaequalibus glabris pubes- 
centibus; stylo infra medium pubescenti cum stigmate globoso subin- 
tegro ornato.—Ecuapor: Sabiango Hill, Nov. 26, 1910, C. H. T. 
Townsend A93 (trpE, U. S. Nat. Herb. no. 534,349).—Related to F. 
Hitchcockwi, from which it differs in its larger more attenuate leaves, 
shorter softer as well as denser pubescence, and shorter sepals. 

Fuchsia apiculata, sp. nov., frutex; ramulis molliter pubescentibus; 
foliis firmis oblongis vel elliptico-oblongis 2.5-6 em. longis 12-20 mm. 
latis remote denticulatis acutis saepe ternatis 1-3 cm. longe petiolatis 
subtus pallidioribus infra medium costam versus evidenter canescenti- 

villosis; stipulis subulatis inconspicuis deciduis 1-2 mm. longis; 
floribus axillaribus saepe 1-2 cm. longe pedicellatis coccineis pendulis; 
ovario pubescenti elliptico 3-4 mm. longo; hypanthio 20-25 mm. 
longo basi fusco et nodoso deinde subconstricto apicem versus gra- 
datim ampliato 5-6 mm. crasso extus glabrato intus infra medium 
dense canescenti-pubescenti; sepalis ovato-oblongis 8-9 mm. longis 
acutis evidenter apiculatis; petalis ovatis ca. 6-7 mm. longis ca. 5 mm. 
latis late breviterque unguiculatis apice obtusis; staminibus 8 inae- 
qualibus glaberrimis inclusis; antheris breviter oblongis; stylo infra 
medium canescente pubescenti aliter glabro stigmate globoso subin- 
tegro coronato.—Ecuapor: Between Cuenca and Huigra, Prov. of 
Azuay, and Cajiar, 2700-3000 m. alt., Hitchcock 21667 (ryeE, Gray 
Herb.).—In general habit somewhat suggesting F. decussata R. & P. 
of Peru, but differing in color of pubescence, obovate petals, and 
densely pubescent inner surface of the hypanthium. 

_ Fuchsia spectabilis Hook., var. pubens, var. nov., in foliis et 
hypanthiis dense molliter pubescens.—Ecuapor: vicinity of Huigra, 
Rose & Rose 22479 (typE, U.S. Nat. Herb. no. 1,022,130).—Differing 

from the typical form in its minute soft pubescence—an indument so 

soft and fine that the foliage feels waxy to the touch. I am unable 

to detect any difference between the description of F. longiflora 
Benth., Pl. Hartweg. 177 (1845), and plants referable to F. spectabilis 
Hook., Bot. Mag. Ixxiv. t. 4375 (1848), but am using the latter name 
since I know positively that it applies to the concept in mind and 
because it seems unlikely that Hooker, who had Bentham’s types 
a would have proposed his species had it been quite like the 

lier. 

: hypoleuca, sp. nov., fruticans foliosa pubescens; foliis 

firmis ternatis late lanceolatis 3-7.5 cm. longis 1-1.7 cm. latis apicem 
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et basim versus acutis margine saepe paullo revolutis remote denticu- 
latis supra viridibus inconspicue sparseque hispidulis subtus pallidis 
hispidis cum nervis prominentibus; petiolis 5-10 mm. longis dense 
pubescentibus; stipulis setaceis caducis erectis 2-3 mm. longis; 

floribus axillaribus pendulis coccineis vix numerosis; ovario elliptico 
ca. 4 mm. longo strigoso; hypanthio 18-23 mm. longo basi bulboso 
deinde contracto apicem versus gradatim ampliato 4(—6) mm. crasso 
extus puberulento intus infra medium dense villoso; sepalis lanceolatis 
8-12 mm. longis ascendentibus basi ca. 2.5 mm. latis; petalis obovatis 
ca. 7 mm. longis 4-5 mm. latis quam sepala 2-4 mm. brevioribus 
apice rotundis; deeecstat 8 inclusis inaequalibus glabris; stylo basim 

versus villoso cum sti subintegro coronato.—Ecuapor: between 
Loja and San Lavcas, ‘Prov. Loja, 2100-2600 m. alt., Hitchcock 21440 
(ryPE, Gray Herb.): “‘southern provinces,” W. Jameson (US).—Most 
related to F. scabriuscula Benth., from which it differs in its narrow 

ternate leaves and canescent rather than brownish pubescence. Both 
of the cited specimens usually have the paleness of the under leaf- 
— intensified by a fine dense covering of fungus mycelium. 

ia macrophylla, sp. nov., fruticosa laxe ramosa 15 dm. alta; 

a fistulosis 4-6 mm. crassis griseis partibus junioribus puberu- 
lentis ceteris glabratis; foliis herbaceis oppositis puberulentis ellipticis 
vel lato-oblanceolatis in petiolum 2—4 cm. longum gradatim contractis 
10-27 (saepe ca. 16) cm. longis 2.5-7 (saepe ca. 5.5) cm. latis apice 
grosse acuminatis margine integerrimis paullo undulatis; stipulis 
filiformibus deciduis ca. 2 mm. longis; floribus coccineis; corymbulis 

laxis paucifloris foliaceo-bracteatis ex axillis superioribus orientibus; 
pedicellis gracilibus erectis divaricatisve 1-2 cm. longis; ovario ellip- 
soideo puberulento ca. 5 mm. longo; hypanthio ca. 23 mm. longo basi 
nodoso deinde contracto apicem versus gradatim ampliato 4-5 mm. 
crasso extus puberulento mucronato (mucro viridescenti); petalis 
oblanceolato-obovatis ca. 9-10 mm. longis apice rotundatis mucron- 
atis sepala paullo superantibus; staminibus 8 inaequalibus quam 
petala paullo brevioribus; antheris oblongis; stylo villoso stigmate 
subintegro coronato.—PeErv: along streams, Hacienda Schunke, La 
Merced, Dept. Junin, 1200 m. alt., Macbride 5616 (rypE, Field Mus. 
no. 536,655; Is0TYPE, Gray Herb.).—Well marked by its small flowers 
and large thin leaves tapering at both ends. To judge from descrip- 
tions it seems related to F. asperifolia Krause, but differs in being 
puberulent rather than hirsute, and in having a different inflorescence. 
Although the flowers of F. macrophylla appear to be borne in small 
leafy pedunculate corymbs produced along the upper parts of the 
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branches, they are in fact solitary in the axils on leafy branchlets only 
2-3 cm. long. 

Fuchsia velutina, sp. nov., scandens canescente velutina; follis 
oppositis ellipticis firmis 6-11 cm. longis 3-5 cm. latis integerrimis vel 

inconspicue denticulatis dense minute canescente velutinis apice 
breviter acuminatis basim versus paullo attenuatis superioribus vix 
reductis in venis et costa purpureo-tinctis; petiolis 6-15 mm. longis; 
floribus terminalibus in racemum brevibracteatum brevipedunculatum 
pauciflorum dispositis; pedice!lis 6-10 mm. longis; ovario ellipsoideo 

ca. 5 mm. longo inconspicue velutino; hypanthio 5-6 em. longo basi 
bulboso deinde sensim contracto, 2-3 em. supra basim gradatim 
ampliato deinde cylindrico vel ca. 2 cm. supra basim ad summum 
gradatim ampliato ca. 5 mm. crasso extus puberulento mtus sparse 

pubescenti; sepalis lineari-lanceolatis 13-15 mm. longis acutis; petalis 

linearibus 14-17 mm. longis ca. 3 mm. latis acutis; staminibus 8 
sng ooerene inclusis glabris; stylo pubescenti stigmate globoso sub- 

tegro coronato; bacca ignotai—Prru: Yanano, ca. 1800 m. alt. 
Machride 371 1 5 (rypk, Field Mus. no. 534,777; isoTyPE, Gray Herb.).— 
A species well-marked by its firm canescent-velvety leaves and 
few-flowered terminal racemes of elongate slender flowers. In habit 
F. velutina suggests F. miniata Planch. & Lind., a Colombian species, 
but differs in its pubescence and consistently opposite leaves. 

Fuchsia polyanthella, sp. nov., scandens; ramis ca. 4 mm. crassis 

partibus junioribus sparse hispidulosis; foliis oppositis 10-15 cm. 
longis 5-7 cm. latis firmiter membranaceis ellipticis hispidulo- 
strigosis apice breviter acuminatis basin versus in petiolum hispidulum 
2-5 em. longum attenuatis subtus pallidioribus margine integris vel 
inconspicue denticulatis ciliolatis; stipulis cuneato-lanceolatis glabris 
—4 mm. longis tarde deciduis; floribus coccineis graciliter (ea. 12-15 

mm. longe) pedicellatis in racemum ca. 1 cm. longe lanceolato- 
bracteatum axillarem 1-5 cm. longum 2-5 cm. longe pedunculatum 
aggregatis; racemis omnibus in paniculam laxam terminalem decidue 
foliolosam 1-4 dm. longam dispositis; ovario ellipsoideo glaberrimo 
5-6 mm. longo; hypanthio ca. 15 mm. longo basi nodoso deinde sub- 
constricto apicem versus paullo ampliato 3-4 mm. crasso extus glaber- 
rimo intus infra medium villoso; sepalis lanceolatis acutis ascendenti- 
bus 10-12 em. longis; petalis obovato-oblongis ca. 8 mm. longis obtusis 

quam sepala paullo brevioribus; staminibus 8 inaequalibus quam 
petala brevioribus; antheris oblongis; stylo glabro stigmate globoso 
leviter quadrifido coronato; bacca ca. 1 cm. longa.—Peru: Mufia, on 
trail to Tambo de Vaca, Dept. Huanuco, 2400 m. alt., Macbride 4290 
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(ryPE, Field Mus. no. 535,372; isorype, Gray Herb.).—Characterized’ 
by its rather large bicolored strigose leaves and open terminal panicles 
formed of pedunculate short small-bracted racemes developing from 
the upper leaf-axils. Although coming from Mufa, the source of 
most of the Fuchsias described by Ruiz & Pavon, it is quite different 
from any of those species. Among the species known from Muna 
Ff. polyanthella most suggests F. ovatis R. & P., but is quite different 
in its much smaller externally glabrous flowers, quite different inflor- 
escence, and more slender glabrate stems. 

Fuchsia abrupta, sp. nov., frutex scandens; ramis divaricatis glabris 
ca. 5 mm. crassis; foliis subcoriaceis oppositis lanceolatis vel oblance- 
olatis 8-12 em. longis 2.54 cm. latis integerrimis 4-8 mm. longe petio- 
latis apice acuminatis basi angustis supra glabris (in sicco) fuscis 
subtus pallidis conspicue paralleliterque nervatis villoso-puberulentis, 
eis inflorescentiarum abrupte multo reductis; stipulis filiformi-subu- 
latis deciduis ca. 3 mm. longis; floribus terminalibus in racemum 1-2 

dm. longum bracteatum pendulum dispositis coccineis 2.5—4 em. longe 
pedicellatis; ovario elliptico ca. 7 mm. longo glabro; hypanthio 
5-4.5 em. longo basi nodoso deinde contracto apicem versus cylin- 

drico vel saepe paullo gradatim ampliato 4—5 mm. crasso extus glabro 
intus basim versus villoso; sepalis lanceolatis 13-15 mm. longis acutis; 
petalis oblongis apice obtusis mucronatis sepalis subaequalibus ca. 
14-15 mm. longis; staminibus 8 inaequalibus quam petala brevioribus; 
antheris oblongis; stylo basim versus villoso stigmate globoso leviter 
quadrifido coronato; bacca cylindrica 13 mm. longa ca. 4 mm. crassa. 
—PeEnru: along river, Cushi, Dept. Huanuco, 1500 m. alt., Macbride 

4541 (TYPE, Field Mus. no. 535,618; 1sorype, Gray acl, ).—Well 

marked by its elongate bicolored leaves that are suddenly reduced in 
the terminal racemose inflorescence. 
Fucus BOLIVIANA Carr. Rev. Hort. xlviii. 150 cum tab. (1876).— 

Bo.ivia: vicinity of Sorata, Mandon 622 (G); near Yungas, 1200 m. 
alt., Rusby 1071 (G, US); Yungas, Bang 327 (G, US); without locality, 

Bang 1806 (G, US), Bang 2833 (G, US), Holway 643 (US). Perv: 
Ollantaytambo, 3000 m. alt., Cook & Gilbert 290 and 443 (US); San 
Miguel, Urubamba Valley, 1800 m. alt., Cook & Gilbert 915 (US); 
Tambo, Dept. of Ayacucho, 3100-3200 m. alt., Weberbauer 5555 

(FM).—The above named species which was clearly described and 
beautifully illustrated by Carriére is the one from Bolivia and southern 
Peru which has usually passed for F. corymbiflora R. & P. A study 
of Ruiz & Pavon’s description and plate, Fl. Peruv. iii. 87, t. 325 

(1802), makes it clear that F. boliviana and F. corymbiflora are quite 
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distinct, the latter having a much broader more inflated hypanthium 
that is densely pubescent outside and glabrous within, obtuse buds, 
and a comparatively small inflorescence rather than a large drooping 
one. The corollas of F. boliviana are merely puberulent outside, 
but within are densely pubescent below the middle, and the hypan- 
thium is only very gradually dilated, being very slender and almost 
tubular. The buds are apiculate. The stems of the plant are 
usually abruptly terminated, above a certain point producing only 
several strongly drooping or pendent corymbose racemes and only a 
few reduced leaves. In northwestern South America F. boliviana is 
represented by the following variety. 

Fuchsia boliviana, var. luxurians, var. nov., splendens; hypanthio 

5-6 (non 3-4) em. longo.—Jamaica: vicinity of St. Helens Gap, St. 

Andrew, 1475 m. alt., Mazon & Killip 571 (G). Venezuewa: Colonia 
Tovar, Pittier 9252 (rypr, Gray Herb.), Jahn 439 (US). CoLoMBIA: 
“Las Minitas,” south of Caldas, Pennell 10970 (G).—This variety is 
the plant most common under the name of F. corymbiflora R. & P., 
and that well illustrated in the Botanical Register, xxvi. t. 70 (1840), 
and the Botanical Magazine, Ixix. t. 4000 (1843). It differs from 
typical F. boliviana in its larger (albeit similarly proportioned) 
flowers and better developed longer racemes. It appears to be only 
a more luxuriant northern variant of this species. 

Fuchsia Steinbachii, sp. nov., fruticans apetala; ramis 2-3 cm. 
crassis glabris brunnescentibus cortice plus minusve deciduo; foliis 
herbaceis oppositis ovato-oblongis 4-8 cm. longis 1.5-3.5 cm. latis 
sparse puberulentis supra (in sicco) fuscis subtus pallidioribus et 

evidenter nervatis margine integris vel inconspicue denticulatis apice 
acutis vel acuminatis basim versus in petiolum 8-12 mm. longum 
contractis; stipulis deciduis inconspicuis subulatis ca. 1 mm. longis; 
floribus in racemum parvifoliate bracteatum terminalem aggregatis 
carneis 1.5-3(—4) em. longe pedicellatis; ovario fusiformi 6-8 mm. 
longo 2-2.5 mm. crasso glabro; hypanthio 4-5 cm. longo basi nodoso 
deinde subcontracto apicem versus gradatim ampliato 5-6 mm. 
diametro extus glaberrimo intus omnino vel saltem infra medium 
conspicue pubescentibus; sepalis anguste lanceolatis ca. 2 mm. longis 
ca. 4 mm. latis ascendentibus acuminatis; petalis nullis; staminibus 8 

inaequalibus glaberrimis inclusis vel extrusis; antheris oblongis; 
stylo infra medium canescente pubescenti; stigmate oblongo-globoso ; 
bacca ca. 9 mm. crassa.—Bo.iviA: open woods, Incachaca, Dept. of 
Cochabamba, 2500 m. alt., Steinbach 5038 (rypE, N. Y. Bot. Gard.); 
without locality, Kuntze (NY).—This species belongs to the group of 
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F. membranacea Hemsl., Jour. Bot. xiv. 70 (1876), and is apparently 
most related to F. juntasensis Kuntze from which it differs in its 
larger, longer-petiolate leaves, much larger calyx-lobes and strongly 
unequal stamens. 

Fuchsia furfuracea, sp. nov., fruticans; ramulis sparse villoso- 
hirsutis; foliis oppositis firmis oblongis 7-9 em. longis 2.5-4 em. 
latis evidenter denticulatis dense minute furfuraceis opacis apicem 
versus in acumen grossum curvatum attenuatis basi saepe obtusis 8-20 
mm. longe petiolatis, supra breviter hirsuto-strigosis, subtus strigosis 
pallidioribus juventate dense villoso-tomentosis; stipulis lanceolatis 

m. longis acuminatis herbaceis deciduis; floribus coccineis in 
racemum terminalem parvibracteatum erectum congestis; pedicellis 
2-4 cm. longis conspicue pubescentibus; ovario elliptico ca. 8 mm. 
longo dense villoso; hypanthio 3.5-4.5 em. longo basi nodoso deinde 
constricto medium versus ampliato deinde cylindrico et ca. 7 mm. 
crasso extus plus minusve hispido-villoso intus villoso; sepalis lance- 
olatis attenuatis 15-20 mm. longis in alabastro apicibus liberis ca. 2 
mm. longis; petalis ovatis ca. 9 mm. longis apice obtusis; staminibus 
8 inaequalibus glabris; antheris oblongis; stylo retrorso-villoso stig- 
mate leviter lobato coronato.—Botivia: Unduavi, 3000 m. a t., Rusby 
2511 (NY); Yungas, Bang 674 (rrp, Gray Herb., ISOTYPE, US, 
NY).—A well defined species with opaque minutely furfuraceous-pu- 
bescent leaves, and large terminal racemose flowers. From F. peru- 
viana Carr., the only other petaliferous Bolivian species with defi- 
nitely terminal inflorescence, it differs in the shape of the buds, their 
free tips, and the longer-petioled furfuraceous leaves. The plant 
much suggests the original plate of F. corymbiflora R. & P.. Fl. Peruv. 
iii. t. 325 (1802), but differs in its longer pedicels, pubescent inner sur- 
face of the hypanthium, and less pubescent more acuminate leaves. 

Fuchsia Brittonii, nom. nov. F. boliviana Britt. Bull. Torr. Bot. 
Cl. xvii. 214 (1890); not F. boliviana Carr. (1876).—Bottvia: vicinity 
of Ananca, 2900 m. alt., Mandon 624 (G); Yungas, Bang 675 (G); 
Peru: San Miguel, Urubamba Valley, 1800 m. alt., Cook & Gilbert 
1110 (G). 
’ Gilia inyoensis, sp. nov., herba annua humilis a basi laxe ramosa 
5-10 em. alta; caulibus gracilibus dichotomis rubescentibus basim 
versus villosis aliter glabratis sparse sed evidenter stipitato-glandu- 
losis; foliis basalibus evanescentibus laxe rosulatis 8-12 mm. longis 
ca. 2.5 mm. latis sparse villosis crassis late affixis oblanceolatis acutis 
et mucronatis; foliis caulinis sparsis alternis recurvatis saepe villosis 
oblongis vel oblongo-lanceolatis rariter pauci-lobatis 3-8 mm. longis 
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1—2 mm. latis; floribus axillaribus sparsis superioribus in corymbum 
pauciflorum aggregatis; pedicellis gracilibus saepe ascendentibus 8-16 
mm. longis sparse stipitato-glandulosis; sepalis lanceolatis acutis 2-3 
mm. longis evidenter scarioso- et albo-marginatis sparse glandulosis; 
corolla 5-6 mm. longa 6-10 mm. diametro glabra, tubo brevi 2-2.5 
mm. longo paullo ampliato ca. 2 mm. diametro aurantiaco-brunnes- 
centibus, lobis ascendentibus albis (in sicco dilute aurantiaco-tinctis) 
obovatis obtusis vel plus minusve retusis rariter paullo inconspicueque 
cuspidatis; filamentis glabris 2 mm. longis albis infra medium tubum 
affixis; ovario elliptico brunneo; capsula ignota.—CaLirorNIA: in 
coarse granite sand in the foothills west of Bishop, Inyo County. 
Heller 8281 (ryeE, Gray Herb.).—Although it has been confused with 
G. campanulata Gray, which in fact is its immediate relative, G. in- 
yoensis is readily separable by its reddish stems, small subentire leaves 
and very differently proportioned corolla. The proposed species has 
a broadly funnelformed corolla with a tube shorter than the corolla- 
lobes and sepals, and not one which is clearly campanulate nor has a 
well developed tube longer than either corolla-lobes or sepals. 

V. STUDIES IN THE BORAGINACEAE.—V. 

By Ivan M. Jonnston. 

1. CONCERNING THE RANGE AND IDENTITY OF CERTAIN 

AMERICAN SPECIES. 

Lithospermum cinerascens (A. DC.), comb. nov. Macromeria 
cinerascens A. DC. Prodr. x. 69 (1846); Johnston, Contr. Gray Herb. 
n. 8. Ixx. 15 (1924). —A collection made by Macbride & Featherstone 
(no. 1185) at Yanahuauca, Peru, agrees closely with De Candoll2’s 
description of M. cinerascens and with a photograph of the type 
kindly supplied me by Dr. H. M. Hall. The plant is clearly a 
species of Lithospermum, probably most related to L. mediale John- 
ston, and in my recent synopsis of the genus, I. c., keys out with the 
Mexican L. calycosum (Macbr.) Johnston. 
LirHosPERMUM DisTIcHUM Ortega, Hort. Matr. Dec. i. 8 (1797); 

Johnston, Contr. Gray Herb. n. s. Ixx. 24 (1924). Myosotis grandiflora 
HBK. Nov. Gen. et Sp. iii. 90, t. 199 (1818); A. DC. Prodr. x. 114 
(1846) ; Johnston, |. c. 55.—It seems clear that the troublesome name, 

_ Myosotis grandiflora HBK., belongs in the synonymy of L. distichum. 
The type of M. grandiflora was examined by Gray in 1887, the year 



STUDIES IN THE BORAGINACEAE 41 

before his death. I find among his notes, made on the Bonpland 
herbarium at Paris, that the original material of M. grandiflora came 
from Real del Monte, Mexico, rather than from Eucador as published, 
and that Gray thought it represented a white-flowered member of 
Lithospermum § Batschia. With these clews as to the real source of 
the type specimens and the probable relationship of the plant, it is 
readily seen from an examination of Kunth’s description and plate 
that M. grandiflora is a rather large-flowered phase of L. distichum, 
the common white-flowered species of southern Mexico. 
LirHOSPERMUM LASIOSIPHON Johnston, Contr. Gray Herb. n. s. 

Ixx. 22 (1924).—This species, described from the Sierra Madre of 
middle Chihuahua, can now be reported from the ‘‘State of Durango” 
there being a specimen from that region in the National Herbarium 
collected by P. Ibana Garcia (no. 394). The Durango material 
differs from the type in its lack of persistent basal leaves and in having 
the lower leaf-surfaces not noticeably glaucescent. ‘ 
LITHOSPERMUM MULTIFLORUM Torr. in Gray, Proc. Am. Acad. x. 

51 (1874).—This species has a clear synonym in L. arizonicum Gan- 
doger, Bull. Soc. Bot. France Ixv. 62 (1918), a species based upon 

MacDougal 242 from Flagstaff, Arizona. The corolla of this as well 
as.numerous other American lithosperms has been described and 
figured in an excellent paper by Spengler, Oesterr. Bot. Zeitschr. lxviii. 
109 (1919). This useful paper was overlooked by me during the 
preparation of my synopsis of Lithospermum as were also Bessey’s 
paper, Am. Nat. xiv. 417-421 (1880), on ‘‘The supposed dimorphism 
in Lithospermum longiflorum,”’ and Smith’s, Bot. Gaz. iv. 168 (1879), 
on ‘‘Trimorphism in Lithospermum canescens.” 
LASIARRHENUM sTRIGOSUM (HBK.) Johnston, Contr. Gray Herb. 

n. s. Ixx. 15 (1924). Onosmodium eriocaulon A. DC. Prodr. x. 70 
(1846); Johnston, |. c. 55.—Through the kindness of Dr. H. M. Hall 
I have seen a photograph of the type of Onosmodium eriocaulon. A 
study of this photograph has convinced me that De Candolle’s 
species is the same as Lasiarrhenum strigosum. The type is in fruit 
only, but has the coarse shaggy stem-pubescence and narrow leaves 
characteristic of L. strigosum. It was collected by Berlandier in the 
Cordillera de Guchilaque. This locality has not been precisely 

- located but from data given by Laségue, Notices Mus. Bot. Delessert 
207 (1845), it appears to be in western Morelos or in the southern 
part of the state of Mexico and hence just within the known range of 
L. strigosum. 
ANTIPHYTUM FLORIBUNDUM (Torr.) Gray, Proc. Am. Acad. x. 55 
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(1874). Amsinckia mexicana Mart. & Gal. Bull. Acad. Brux. xi. 339 
(1844); not Antiphytum mexicanum DC. (1846).—Through the cour- 
tesy of Professor E. De Wildeman I have had the opportunity of 
studying fragments of Galeotti 7207 from the representation of that 
number in the herbarium of the Jardin botanique de l’Etat at 
Brussels. The material is labeled Amsinckia mexicana Mart. & 
Gal. and agrees with the original description of that species, but 
though bearing the same number as the single collection cited by 
Martens & Galeotti it has different locality-data. The material is 
given as coming from ‘‘Mexico. prov. de. Mextitlan Sangre de Grado,” 
not from “‘dans les foréts de chénes du Cerro de Quinzéo, prés Morelia 
de Michoacan” as published. Despite this discrepancy in data, and 
because of the perfect agreement between material and description, 
I am perfectly content to refer Amsinckia mexicana Mart. & Gal. to 
Antiphytum floribundum DC. The latter does occur in Michoacan, 
Pringle, under his number 3604, having distributed specimens from 
the, “hills of Patzcuaro.” 

ERITRICHIUM MESEMBRYANTHEMOIDES Speg. Anal. Soc. Cientif. 
Argent. lili. 136 (1902). Plagiobothrys mesembryanthemoides Johnston, 
Contr. Gray Herb. n. s. Ixviii. 79 (1923).—ARGENTINA: in arid sub- 
saline places between San Julian and Rio Deseado, Santa Cruz, 1899, 
C. Ameghino (G, part of TYPE).—This peculiar plant is not an Eri- 
trichium nor is it a Plagiobothrys. A study of authentic, though 
sterile, material kindly furnished me by Dr. Spegazzini shows it to 
be a plant quite different from any borage known to me. The pu- 
bescence of the plant is very soft and fine, not at all suggesting that 
of a borage. The general habit of the plant, as Dr. Spegazzini sug- 
gested when he described it, is that of one of the Portulaceae and it 
may be that it in fact represents an anomalous species of Calandrinia 
or some similar genus. 

Myosotis virernica (L.) BSP. Prel. Cat. N. Y. 37 (1888); Johnston 
Contr. Gray Herb. n. s. Ixx. 43 (1924). Eritrichium pampeanum 
Speg. Contr. Fl. Sierra Vent. 44 (1896); Johnston, 1. ec. 53.—ARGEN- 
TINA: common along streams in the Sierra Ventana, Buenos Aires, 
Sept. 14, 1895, Spegazzini (G, “corypus” of E. pampeanum); hills 
near Nafofo-cahuellu, Chubut, March 12, 1925, Spegazzini (G).— 
Included in a highly interesting and generous packet of Argentine ~ 
Boraginaceae recently presented to. the Gray Herbarium by Dr. 
Carlos Spegazzini of La Platte, there was authentic material of Eri- 
trichium pampeanum. This material, to my astonishment, I find to 
represent the widely distributed and indigenous North American 
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species, Myosotis virginica, a plant heretofore unrecorded from south 
of the United States. A detailed microscopic study of the plants 
from Argentine and the United States has revealed no differences 
which would justify treating the southern plant as even varietally 
different. It seems clear that Myosotis virginica must be added to 

that ever increasing list of borage-species which occur both in North 
America and in the far removed though ecologically similar regions of 

southern South America. 
LAPPULA TEXANA (Scheele) Britt. Mem. Torr. Bot. Cl. v. 273 

(1894); Johnston, Contr. Gray Herb. n. s. xx. 49 (1924).— ARGENTINA: 

vicinity of General Roco, Rio Negro, Fischer 124 (G); dry places near 

Puerto San Julian, Santa Cruz, 1883, Spegazzini (G, in part).—A 

form of this species, apparently the var. columbiana (Nels.) Johnston, 

l. c. 50, is to be accredited a place in the flora of Argentina. In the 

past this form has been undistinguished from the closely related and 

habitally similar L. Redowskii which also grows in the. Argentine 

Republic. 
Pecrocarya pusttta (A. DC.) Gray, Proc. Am. Acad. xii. 81 

(1876). P. chilensis, var. californica Torr. Pacif. R. R. Rep. iv. 124 

(1857).—A recent study of the type of Torrey’s P. chilensis, var. 

californica has shown conclusively that it has been consistently mis- 

understood. Itis not asynonym of P. linearis, as has been supposed, 
but unmistakably a synonym of P. pusilla. The type of Torrey’s 
variety is given as having come from the vicinity of Los Angeles, 
California, which is somewhat surprising since continued work by 
numerous collectors has not shown P. pusilla from that vicinity nor, 
for that matter, from any other part of Southern California. 

Coxtpenta Nutrauui Hook. Kew Jour. Bot. iii. 296 (1851); Gray, 
Synop. Fl. N. Am. ii. pt. 1, 182 (1878); Johnston, Proc. Calif. Acad. 

Sci. ser. 4, xii. 1140 (1925). Tiquiliopsis Nuttallii Heller, Muhl. ii. 

239 (1906). Tiquilia eb ie Nutt. ace. to Hook. |. ce. Tiquilia 

brevifolia Nutt. ex Torr. Bot. Mex. Bound. 136 (1859); Torr. Bot. 

Wilkes Exped. 410, t. 12 1874). Tiquilia oregana Torr. Bot. Wilkes 
Exped. sub t. 12 (1862). C. decumbens Hauman, Apuntes Hist. Nat., 

Buenos Aires, i. 55 (1909); Anal. Soc. Cient. Argent. Ixxxvi. 301 

(1918); Johnston, Contr. Gray Herb. n. s. Ixx. 59 (1924). (?) C. 

nevadensis Gandoger, Bull. Soc. Bot. France Ixv. 61 (1918).—Col- 
denia Nuttallii has been known to range from western Wyoming and 

eastern Washington to southern Utah and the Mohave Desert of 

Southern California. It can now be reported from the Argentine 
Andes. Through the kindness of Professor Lucien C. Hauman of 
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Buenos Aires I have been permitted to study authentic specimens of 
the plant from the high Andes of Mendoza described by him as Col- 
denia decumbens. The plant proves indistinguishable from C. Nut- 
tallit of the Great Basin of western United States, agreeing not only 
in details and in gross aspect, but in the annual duration and deeply 
lobed cotyledons which distinguish that plant from other American 
species. It is very interesting indeed to find a species of Coldenia 
occurring in both North and South America, and particularly so that 
C. Nuttalliz, which has a more northerly range than any other member 
of the genus, occurring at low and middle altitudes of the Great Basin, 
should be the one that hurdles the thousands of kilometers of territory 
to reappear in an Andean valley and there set the southern outpost of 
the genus, at least in America. 

2. NEW OR OTHERWISE INTERESTING AsIATIC BORAGES. 

ANTIOTREMA DunntANuM (Diels) Handel-Mazzetti, Anzeiger Acad. 
Wiss. Wien lvii. no. 19, pg. 239 (Oct. 1920). Cynoglossum ? Dunni- 
anum Diels, Notes Royal Bot. Gard. Edinb. v. 168 (1912); Brand, 
Pflanzenr. iv. Fam. 252, 149 (1921)—Yunnan: between Shia Ping 
and San Ying, 2400 m. alt., Rock 3199 (G); dry plain, Yangtze 
Watershed, eastern slope Likiang Snow Range, Pref. Dist. Likiang, 
Rock 3628 (G); dry open lands, Lou Je Ssu, Yangtze Watershed, 
eastern slope of Likiang Snow Range, Pref. Dist. Likiang, Rock 3701 
(G); between Nau Chien and Mi Hai Ti, headwaters of the Red 
River, 1360-1950 m. alt., Rock 3090 (G).—This remark»hle and only 
recently described genus was inadvertently omitted from my paper on 
the Old World genera of the Boraginoideae, Contr. Gray Herb. n. s. 
Ixxili. 42-73 (1924). It has been with considerable interest, therefore, 
that I have studied Mr. Rock’s fine representation of the plant. This 
study has convinced me that both Handel-Mazzetti, |. c., and Brand, 
l. c., are incorrect in refering the genus to the Lithospermeae. Antio- 
trema appears clearly to be.a member of the tribe Cynoglosseae and 
seems most related to that group of Cynoglossums which Brand, 
1. c. 85, has segregated to form the genus Lindelofia. It suggests that 
group in habit and floral developments, but differs markedly in fruiting 
structures. In general form, position and attachment, the nutlets of 
Antiotrema suggest those of Bothriospermum, being free from the 
style, vertical, with the apical end downward and attached by a flat 
or even inwardly sloping gynobase. The nutlets of Antiotrema 

irely lack the glochidiate appendages characteristic of Cynoglossum rs 

a 
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and its close relatives, and differ from the simply tuberculate and 
much smaller nutlets of Bothriospermum in being densely and finely 
muriculate in addition to being more or less irregularly and coarsely 
papillose-rugose. In Antiotrema the nutlets have a dorsal margin 
suggesting that of Bothriospermum. Like the condition ir the latter 
genus, cf. Contr. Gray Herb. Ixxiii. 72 (1924), the dorsal areolas of 
the nutlets face one another and surround the style when in situ. 
The margin is low, rounded, thick, and callous in structure, and as in 

Bothriospermum, incloses the base of a somewhat connivent fragile 
cartilaginous veil. Although agreeing remarkably in fruit, Bothrio- 
spermum and Antiotrema are probably not immediately related. They 
are separable by their habit, inflorescence, and floral structure, 

Bothriospermum containing small leafy annuals with simple bracteate 
racemes and broad very short corollas and included stamens, whereas 
Antiotrema is a thick-rooted coarse perennial with paniculate racemes 
and cylindrical corollas with protruded stamens. Dissection clearly 
shows that in Antiotrema the radicle end of the embryo is next the 
attachment-end of the nutlet, and hence, at least in a morphological 

sense, the nutlet-attachment is apical. Only two other genera in the 
family have this unusual inverted nutlet-attachment, these are Bothri- 
ospermum of Asia and the anomalous Harpagonella of western North 
America. It has been generally assumed that the Labiatae and 
Verbenaceae were sharply separable from the Boraginaceae by having 

the radicle-end of the embryo inferior rather than superior. In 
Antiotrema, Bothriospermum and Harpagonella the radicle and the 
micropyle are inferior, quite -as in the Labiatae and Verbenaceae. 
Though having the radicle inferior these three genera have epitropous 
ovules and so agree with the other Boraginaceae and differ from the 
Labiatae and Verbenaceae, which have apotropous ovules. 

Lasiocaryum, nom. nov. Oreogenia Johnston, Contr. Gray Herb. 
n. s. Ixxiii. 65 (1924); not Orogenia Wats. Bot. King Exped. 120 (1871). 
—Several persons have called my attention to the fact that the name 
Oreogenia, recently published by me, has a practical if not an exact 
homonym in Watson’s Orogenta. Since the two names are etymo- 
logically the same in origin and intent and differ only in the presence 
or absence of a connecting vowel, a trivial difference and after all only 
a matter of taste, a substitute name is here proposed for the Asiatic 
borage. The new generic name is suggested by the pubescent nutlets 
of both the known species. 

A recent study of the two species of Lasiocaryum has convinced me 
that the genus has a closer relative in Chionocharis than originally 
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supposed. Lasiocaryum and Chionocharis are both characterized by 
densely strigose nutlets, and both come from the same phytogeographic 
area. The pubescence, umbonate stigma, and broad leaves, of which 

at least the lowermost are congested, ace features common to both 
genera and suggest a close affinity. Although future collecting may 
produce forms intermediate between the two genera, at present they 
seem readily distinguishable as follows,—Chionocharis: nutlets at- 
tached by a definite triangular suprabasal areola; gynobase low- 
pyramidal; corolla-tube not appendaged below the filament-attach- 
ment; anthers oblong; leaves all imbricate-congested; plant pulvinate. 
Lasiocaryum: nutlets attached nearly their whole length; gynobase 
elongate, columnar; corolla-tube appendaged mid-way between its 
base and the anther-attachment; anthers ovate; early basal leaves 
rosulate; plant erect and branched. 

Lasio ocaryum Munroi (Clarke), comb. nov. Eritrichium Munroi 
Clarke in Hook. Fl. Brit. Ind. iv. 165 (1883). Oreogenia Munroi 
Johnston, Contr. Gray Herb. n. s. lxxiii. 66 (1924).—Himalayas, from 
Kumaoan to Sikkum. 

L. trichocarpum (Hand.-Maz.), comb. nov. Microcaryum tri- 
chocarpum Hand.-Maz. Anzeiger Acad. Wiss. Wien Ixi, no. 20, p. 164 
(1924).—Yunnan and Szechuan. 

Trigonotis contortipes, sp. nov., herbacea prostrata annua saepe 

subsericeo-pubescens; caulibus tenuibus 1-4 dm. longis strigosis infra 
mediam partem pauciramosis dissitifoliis; foliis caulinis oblongo- 

obovatis vel oblongis 5-9 mm. longis firmis valde costatis integerrimis 
adpresse breviterque villosis aliquando ciliatis subtus paullo pallidi- 
oribus apice rotundatis mucronatis basi attenuatis; foliis inferioribus 
in petiolum 6-13 mm. longum attenuatis, superioribus sessilibus; 

floribus remotis saepe foliolaceo-bracteolatis; pedicellis gracilibus 
saepe contortis strigosis 2-10 mm. longis; calyce 5-fido canescenti- 
strigoso, maturitate vix 2 mm. oss lobis ascendentibus linearibus 
obtusis; corolla caerulea, limbo patenti 4-5 mm. diametro, tubo 
cylindrico 1.5 mm. longo, lobis orbicularibus ca. 2 mm. diametro, 
fornicibus trapeziformibus retusis breviter pubescentibus; staminibus 
tubo medio affixis, filamentis 4-5 mm. longis, antheris oblongis 6-7 
mm. longis; nuculis 1.5-2 mm. altis obscure tetragonalibus ut videtur 
basaliter sessiliterque affixis saepe minute granulatis glabris valde 
angulatis; gynobasi plana vix 0.9 alta; stigmate crasso— YUNNAN: 
below Mahoang Patze, on road to Deadman’s Paddock, Yangtze 
Watershed, east slope of Likiang Snow Range, Pref. Dist. of Likiang, 

Rock 6069 (G); Yangtze Watershed, east slope of Likiang Snow 
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Range, alt. 4000 m. Rock 9449 (G); alpine meadow at Ladsaka Djio, 
Yangtze Watershed, east slope of Likiang Snow Range, alt. 3500 m., 

Rock 10637 (tyPE, Gray Herb.); alpine meadow, Yangtze Watershed, 
east slope of Likiang Snow Range, Pref. Dist. of Likiang, 3900-4800 
m. alt., Rock 4817 (G); stony places along rivulets on the eastern 
slopes of snowy mountains near Likiang, 3900 m. alt., Schneider 
1800 (G).—A species readily recognized by its contorted pedicels. 
It appears to be most closely related to 7. vestita (Hemsley) Johns- 
ton, but differs in its somewhat coarser stems, annual habit, coarser 

tortuous pedicels and larger light-colored non-papillose nutlets. 
23¥eTrigonotis Rockii, sp. nov., perennis dense caespitosa; foliis 

firmiter herbaceis integerrimis concoloribus enervatis sparse strigosis, 
basalibus ellipticis vel ovatis 12-28 mm. longis 8-13 mm. latis con- 
spicue mucronatis basi apiceque obtusis rotundisve 1—2.5 em. longe 
petiolatis, caulinis reductis sessilibus ovatis vel oblongis saepe acutis; 

caulibus 5-10 cm. altis erectis basi saepe ascendentibus conspicue 
sparseque strigosis simplicibus; inflorescentia scorpoideo-racemosa, 
flore infimo in axilla bracteae foliaceae ceteris ebracteatis; pedicellis 
2.5-5 mm. longis strigosis saepe ascendentibus; calyce 5-partito 
strigoso-villoso, lobis anguste oblongis vel oblanceolato-oblongis 
obtusis ca. 2 mm. longis; corolla caerulea subrotata 7-9 mm. diametro, 
tubo ca. 2 mm. longo calycem vix superante, lobis suborbiculatis, 

fornicibus trapeziformibus sparse pubescentibus; filamentis supra 
medium tubum affixis; antheris piongis quasn ose duplo Jongt: 
oribus; stylo tubum corollae vix 
nuculis 4 obscure Erosulaniniie tetragonalibus ut videtur anguste 
basaliter affixis ca. 2 mm. longis latisque glabris inconspicue humili- 
terque tuberculatis; gynobasi plana—YuNnNAN: Peshive River on 
walls of glacier, Yangtze Watershed, Prefectoral District of Likiang, 
eastern slopes of Likiang Snow Range, Rock 5256 (typr, Gray Herb.); 
below the giant glaciers on slopes of snowy mountains near Likiang, 
alt. 3600 m., Schneider 3868 (G).—A very distinct species apparently 
most related to 7. radicans (Turez.) Stev. from which it is widely 
separated geographically and differs in its more compact habit, 
evident sparse strigose pubescence, nerveless firmer leaves, shorter 
pedicels, and brown glabrous nutlets. In gross habit 7. Rockit much 
suggests Omphalodes but the few nutlets discovered among the debris 
about the roots of Mr. Rock’s collection are clearly those of a Trigo- 
notis. 

3222 Trigonotis vestita (Hemsley), comb. nov. 7. peduncularis, var. 
vestita Hemsley, Jour. Linn. Soc. xxvi. 154 (1890).—Clearly distinct 
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from the widely distributed weedy 7. peduncularis (Trev.) Benth. in 
its more persistent root, finer more appressed canescent pubescence, 
and larger flowers. Mr. Rock, under number 4237, collected 1. vestita 

at Ta Ho Shan in the Yangtze Watershed at 4100 m. alt. on the 
western slopes of the Likiang Snow Range. He notes the flowers as 
white 

2%5/9 Trigonotis tibetica (Clarke), comb. nov. FEritrichium tibeticwm 
- Clarke in Hook. FI. Brit. India. iv. 165 (1883). E. tibeticum, var. 

minor Clarke, |. e.—Authentic material of Eritrichium tibeticum con- 

tained in the Gray Herbarium shows that this species is a well marked 
member of the genus Trigonotis. The extremely reduced alpine form 
of the species is apparently worthy of nomenclatorial recognition and 

2 > may be called T. tibetica, var. minor (Clarke), comb. nov. 
LITHOSPERMUM ZOLLINGERI A. DC. x. 587 (1846); Forbes & Hems- 

ley, Jour. Linn. Soc. xxvi. 155 (1890). Plagiobothrys (?) Zollingert 
Johnston, Contr. Gray Herb. n. s. Ixxiii. 68 (1924).—This plant was 
incorrectly refered to Plagiobothrys. It is clearly a Lithospermum 
and is from Japan, being attributed to Java through error, DC. 1. c. 
xvil. 319 (1873). A photograph of the type, which was made for 
me by Dr. H. M. Hall, shows the plant to be the common blue-flowered 

Lithospermum of Japan and China. 

34¢L  Microula hirsuta, sp. nov., herba 15-60 cm. alta e rhizomate crasso 
horizontali oriens; caulibus griseo-hirsutis laxe breviterque ramosis; 

foliis caulinis dissitis herbaceis integris subtus pallidioribus breviter 
hispidis, infimis longe petiolatis, superioribus breviter petiolatis vel 
sessilibus, laminis oblongis vel ovato-oblongis 2-4 cm. latis; cymulis 
paucifloris congestis bracteatis terminalibus vel in axillis foliorum 
sessilibus; calyce 5-partito, lobis lanceolatis hispidis quam corollae 
tubus duplo vel triplo longioribus maturitate paullo auctis conni- 
ventibus 5-6 mm. longis; pedicellis 2-4 mm. longis cernuis; corolla 
caerulea, tubo subcylindrico vix 2.5 mm. longo vix 2 mm. diametro, 
limbo ca. 6.5 mm. diametro, lobis orbicularibus ca. 2.5 mm. latis 
patentibus; faucibus brevibus; fornicibus 5 trapeziformibus villoso- 
ciliatis 0.8 mm. longis; staminibus inclusis medio tubo affixis; fila- 
mentis | mm. longis; antheris oblongis; nuculis 4 pallidis minute den- 
seque muriculatis rugosis subtrigonis acutis vix 3 mm. longis dorso 
medio cum areola 1-1.5 mm. longa oblonga prominenti ornatis; stylo 
lineari compresso 1.5-2 mm. longo nuculas vix superante.— YUNNAN: 

= Abies forest at Yakolo, eastern slopes of Mt. Dyinaloko, northern peak 

of the Likiang Snow Range, 4100 m. alt., Rock 10439 (rypr, Gray 
Herb.); in Abies forest, Yangtze Watershed, eastern slope of Likiang 
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Snow Range, Pref. Dist. of Likiang, Rock 5792 (G); Yangtze Water- 
shed, eastern slopes of Likiang Snow Range, Pref. Dist. of Likiang, 
Rock 4977 (US); rocky stream-ways on the snowy mountains near 
Likiang, 3800 m. alt., Schneider 3657 (G); eastern slope of the snowy 
mountains near Likiang, 3400 m. alt., Schneider 3640 (G).—A species 
related to M. sikkimensis (Clarke) Oliver, but differing in its slightly 
larger, pubescent, differently proportioned corolla, somewhat coarser 
habit, and lack of minute dense strigose pubescence under the coarse 
stiff hairs of the foliage. In M. hirsuta the corolla-lobes are somewhat 
hispid-strigose outside, the corolla-tube is scarcely one-half the length 
of the calyx-lobes, and the throat-appendages are villous, whereas in 
M. sikkimensis the corolla is glabrous, the tube twice exceeds the | 
calyx, and the throat-appendages are glabrous. Furthermore the 
filaments are longer and the anthers are smaller in M. hirsuta than in 
its relative. Microula hirsuta is known only from the high snow- 

ed mountains in the vicinity of Likiang, Yunnan. Microula 
sikkimensis is at hand from Sikkim and western Szechuan. The 
plate given by Oliver, Hook. Icones xxiii. t. 2255 (1893), is not clearly 
diagnostic. It appears to represent M. sikkimensis. In this con- 
nection it may be well to mention that several fine collections of M. 
myosotidea made by Mr. Rock have rendered it certain that Franchet’s 
genus Schistocaryum is indeed a synonym of Microula, and in addition 
have shown that M. myosotidea is related most closely to M. pastulaes 
(Clarke) Duthie. 
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Acalypha group 7S ec § Cus- 

pidatae 
Acalypha sabe: Terminales § Axil- 

ris, 
Acanthocarpus mucronatus, lvi. 4. 

Acrospira P oeaggiaen ego Ixxiii. 32. 
Curti i. 32. 

lilioides, Ixxiii. 32. 
Actinea, lvi. 4 , 45. 

; vi. 
‘. Sastscmteay iyi, 42, 44. 
gig 43-45. 

argent, side 
depress ee Ivi. 42. 
heter ophyila, ‘Wi. 40, 41. 
anigera, lvi. cer 
leptoclada, lvi, 44 

r. Iv vesiana, lvi. 44. 
linesrifolie, lvi. 46. 

6. 
var. linearis, lvi. 44, 45. 

Torreyana, lvi. = 
Actinella lvi. a 41, 4 

acaulis, ee tia Wi 43. 
<sceoa dige an Le eee Ivi. 42. 
epunctata, lvi 

Adelocaryum, .-71. 
Adenanthereae, lix. 18. 
Ade a, lii. 91. 

lii. 90, 91 
ocarpum, Iii macr , OL. 

Adenopeltis Colliguaya, Ixviii. 84. 
Ss il. 84. 

Sellowii, Lxxiii. = 
Aegonychon, Ixxiii. 
Aesch ene Baum Ixxiii. 36. 

Curtisiae, lxxili. 38, 40. 
siifolia, bxxili. 36. 
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ritima, Ixvii. 203. 
ss ty Ixili. 139, 161, 290; 

i. 203. 
senied, Ixiil. 93; Ixiii. 139. 
paupercula, var. neoscotica, ]xil. 

43, 93, 98; Ixiii. 139. 
veae, "Ixix. 157 , 158. 

Ageratiopsis, lv. 303. 
, lv. 297; Ixv. 51; Ixviii. 3; 

- 9. 
i, lxiv. 3. 

Blue ] Perfection, Ixviii. 6. 
conyzoides 

var. lastuieahecsas Ixiv. 

Cope’s Pet, Ixviii. 6. 

var. a. typicum, isi. 5. 

var. lxv : 
“ iy muticescens, Ixviii. 6. 

eS isochroum, Ixvi 

‘versicolor Ixviii. 6. 
<= 

pale 
Little Dorrit (bine) iii. 5. 

(white), Invi, 6. 
lucidum, lxi. 3 
mexicanum 296 ; , xviii. 5. 

ib. 

rivale, 
scabriusculum, lxi. 3, 4. 
Stella G 

prety i. 272 
Agropyron, Ixiii. 102. 

acadiense, Ixiii. 165, 232. 
caninum, f. glaucum, Ixiii. 232; 

Ixvii. 162. 
var. es lxiii. 232. 

. ciliatum, Ixvii. 162. 

Agropyron (continued). 

repens, Iaii. 64; 
pilosum, Ixii. 

tenerum, xiii, 232. 
igre alba, var. maritima, lxii. 61. 

vulg 37. 

46, 64; Ixiii. 

r. elata, xiii. 229, 230. 
ee inata, Ixiii. 155, 

per — _ Ixiii. 155, 230. 
xiii. 

‘aisonthan: laxiii, 45, 47, 48. 
echioides Ixxiii. 47. 

20. 
hasiana, lvi. 20. 

paucifiora, lvi. 20. 
lvi 

Aleurites moluceana, evil, 3s. 

5, 6. 
var, neo-mexicanum, lvi. 5. 

we ae Ivi. 5. 
cristatum, lvi. 

By # 
ihieroecordion, lvi. 6. 
mobilense, lvi. 6. 
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— Begin Allocarya (continued.) 
e, lvi. 6. humilis, Ixv 5 

ne neo-mexicanim, lvi. 5. humistrata, lxviil. 60, 77. 
Nuttallii, lvi hystricula iii. 76. 
recurvatum, Wi 5. nornata, Ixviil 
Rydbergii, Ivi. 7. nsculpta, laviii. 79. 

Alena plantago-aquatica, var. parvi- 
oat 

Mucus te 33 34; ‘Ixv. 43; Ixvil 
48, 49, 

ca, 
asperula, Ixviii. 77 
Austinae, Ixviii. 6. 
a Ixvili. 58, 75: Ixxiii. 

bracteata, lxviii. 

var. jacunda, Ixviii. 78. 
sled ah Ixvil. 74, 76. 
di . 78. 

nterrasilis, | Ixviil. 78. 
jacunda, 
Jonesii, vd. (a. 
laxa, lxviii. 79. 
Leibergii, Ixviii. 77. 
leptoclada, Ixviii. 77. 
limicola, Ixvi. 77. 
me lix. 34: xviii. 74. 

untkii, fot 74. 
lithocarya, Ixviii 1s 

mexicana, a, lix. 34 Ixviii. 75. 
5. 

var. vestita, Lxviii 75. 
muricata, 
myria antha, ivi 7. 
Nelsonii, Ixviii. 77. 
nitens, Ix sili: 78 8. 
oligoc haeta, Ixviil. 76. 
oppositifolia, lxviii. 80. 

pratensis, lxviii. 79. 
bens, Ixviii. 80. 

um, xviii. 60, 79. 
Scotler, Ixviii. 60, 62, 75. 

Ixviii. 75. 

spiculifera, i. 76. 
DTT lix. 33: Ixv. 43; Ixviil. 

60 
subsp. micrantha, Ixv. 43, 
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Allocarya (continued). Alsine (continued). 
tenuicaulis, xviii. 80. striata, lvii. 16. 

ili stricta, lvii. 12 
a One. Ixvili. 78 Thevenaei, lvii. 6 

trachycarpa, i. 78. verna, lvii. 12. 
tuberculata, Ixviii. 77. B. rubella, lvii. 22. 
uliginosa, xviii. 6. propinqua, lvii. 22. 
undulata, Ixviii. 79. : ~ hirta, lvii. 21. 
vallata, lxvii. 79. 6. glacialis, lvii. 22. 
vestita, Ixviii. 75. var. ko Ivii. 6. 

ileoxul, Ixvili. 77. Villarsii, lvii. 1 
Alnus incana, Bs! hypochlora, lsiii. Alsinella, lvii. 12. 

257; Ixvii. 173. biflora, lvii. 13. 
Aloe, lvi a rubella, Ivii. 22. 

nisticha, var. brachyphylla, lvi.4.  Alsinopsis, ivii. 9, 11, 12, 

Saponaria, lvi. arctica, lvii. 10. 
var. brachyphylla, lvi. 4. caroliniana, lvii. 9. 

Alomia chiriquensis, uglasii, vii. 12 
myriadenia, Ixxv. ‘4 pam lvii. 9, 

Alomia § Eualomia, Ixi. 4 sponges =" Ivii. 9, 20. 

lopecurus aristulatus, xiii. 229. firta, 
sentoulatat Ixiii. 95, 229. larieitolia, Ivii. 11, 16. 

istulatus, lxiii. 229. obtusiloba, lvii age Fd 15. 

bara arsed Ixiii. 229. propinqua, ivii. 9, 22 

Alatiuethe: hi 41,42. quadrivalvis, lvii. 22. 

biflora, lvu. 13. sa] en, Ivii. 9, 11, 13. 

Alsine, vii. 14, 7-12. atta, Tet lvii. 9. 

aizoides, Ivii. 6. tenella, lvii. 12 

atolica, lvii. 6. verna, lvii. 9, 11 

attica, lvii troemierieae, xix. 158. 
Alternanthera, ixviii. 83 

biflora, lvii. 11-13, 15. nesiotes, xviii. 83 
ucasica, Alvordia angusta, , 43 

5 fruticosa, lil. 42, 43 
decipiens, lvii glomerata, lii. 
dianthifolia, lvii. 6 arella, lvi. 56 

ouglasii, Ivii. 12. retophila, lvi. 56. 
unkil, lvii. propinqua, lvi. 56 

glabra, lvii. ventorum, lvi. 56. 
groenlandica, Ivii. 20 margoso, liii. 47. 

hirta, lvii. 2 Amarylleae, Ixix. 15. 

a. foliosa, lvii. 22 ary ae bali. 162; Ixix. 156- 

intermedia, | 158, 

laricifolia, lvii. 16 Ama rylli eae, . 156- 163. 

leucocephala, lvii. 6 Amblostima abit lvi. 3. 

libanotica, lvii. 6 Amblynotopsis, 50; ixx. 31. 

media, lvii. 7-9. durangensis, Xvi 
minor, lvii. 7. floribunda, Ixv iii. 51. 
octandra, lvii. 11. a eits " lxvii. 51. 

parnassica, lvii. 6. 
propinqua, lvii. 22. enineularie, Ixviii. 51. 

rimarum, lvii. 6. 
rubella, Ivii. 12, 22. jumieeten obovatus, Ixxili. 64. 

var. hirta, lvii. 22. Ambrosia trifida, lxiii. 298; Lxvii. 205. 

rupestris, lvii. 11. Amelanchier Bartramiana, Ixili. 136. 

i ii, lvu. 6. canadensis, lxiii. 136, 170, 267, 

segetalis, ]vii. 7-9 300. 
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Amelanchier Bartrami 7 a 
rmedia, lxiii. 1 

— i nitida, Ix oer 
. ar. nitida, Ixiii. 267; Ixvii. 

oblongifolia, lai. 103. 
stolonifera, Ixiii. 130, 135, 138, 

266: Ixvii. 1 
= xiii. 267; Ixvii. 

Amellus spinulosus, lii. 23. 
i xx. 91. 

, vil 
ophila, lxii. 57, “2, 69, 73, 79, 91. 

preantin. Ix. 48, 50, 62, 63, 81. 
breviligulata, Ixil. 41, 42, 46, 48 

62, 63; "Ixiii. 230. 
Amorpha, Ixv. 1 
Amphicarpa monoica, lxiii. 273. 
Amyris Rekoi, liii. 56, 57. 

simplicifolia, lili. 57. 
Amsinckia, Ixviil. Me 58, 64, 68, 69; 

Ixx. 3, 5, , 45; Ixxiii. 58: 
xxiv. 18, 

angustifolia, xx. 44; Ixxili. 75. 
var. microcarpa li. 54. 

“ _pseudolycopsioides, Ixx. 

basistaminea, Ixx. 44. 
Douglasiana, Ixx. 28. 

lxxin. 75. 

> 

Ixii. 95; margaritacea, 

. anochlora, Ixvii. 205. 
var. occidentalis, Ixvii. 205. 

subalpina, . 41, 45, 

Anchusa, = 4 8; oe 53-55. 

ee Ampeg 

linifolia, Ixviil. 74. 
lutea oe xx. 43. 
mexicana, Ixx. 2 
myosotidiflors, Tac. 55. 

randiflora, Ixxiii. 55. 
. 55. 
9. 

gustifolia, Ixx. 
oppositifolia | Ixvili. 49, 74; xii 

paniculata ~ eax. OD; 
pygmaea, lIxviii. 74. 
osea, Ixx. 7. 
Sellowiana, Ixx. 
sikkimensis, ii 
soodhadi ifolia, Invi 49, 51. 
tetraquetra, Ixviii. 51; Ixx. 12. 

Andrieuxia genta liv. 107. 
Androcym eum, lili. 5. 

leueanthum, ae 
pune 

Andromeda a glavcophy = 98. 
Androste m, lvi. 10, 1 

a lvi. 9. 

violaceum 

Aniso 
Anonymos ¢ nse, Ixx. 30. 
— ocaryum, ail i 59, 67; xxiv. 5. 

mpressum, Ixxiii. 67. 
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oe Ixiii. 98; Ixxii. 95, 100. 
albicans, lxxil. 97, 100-102. 
ainiieas tea 95-99, 102. 

r. can a, Ixxii. 98, 99. 
canescens, Ixxii. 98. 

“ typica, lxxii. 98. 
* ungavensis, Ixxii. 98. 

angustata, Ixxii. 98. 
appendiculata, Ixiii. 295; 

arida vi iscidula, Ixxii. 101. 
Brainerdii, lxxii. 97. 
cana, Ixxii. 96, 98, 99, 1 
canadensis, xiii. poe Ixxii. 

97. 
carpathica, Ixxii. 100. 
eucosma, Ixxii. 96, 100. 

lanata, Ixxil. 
neglecta, }xiii. 296; Ixxii. 97. 

neodioica, xiii. 98, 296, 297; 
Lxxii. 

var. chlorophylla, lxiii. 296, 

”! grandis, Ixiii. 98, 105, 
296. 

nitida, Ixxii. a “9 101, 102. 
occidentalis, Ixxii 
Parlinii, Ixiii. 98; i 205; Ixxii. 

Peasei, lxxii. 97, 101, 102. 
petaloiies, ]xiii. 295, 296; xxii. 

var. " noveboracensis, 

var. ‘subeorymbosa, 
3, 2 : 

plantaginifolia, "Ixxii. 97. 
rrima, Ixxii. 96, 100. 

pulvinata, xxii. 1 
pygmaea, lxxii. 96, 99, 100, 102. 

lxxii 

straminea, lxxl 100, 102. 

subviscosa, Ixxii. 97, 101, 102. 

xxii. 

Ixili. 

Renate lvi. 47, 48. 

tenuifolium, lvi. 48. 
Anthonotha macrophylla, lix. 21. 
Anthoxanthum odoratum, Ixii. 44, 

Anticlea, liii. 3, 4. 
vaginata, liii. 4. 
M scores liii. 4. 

Spree en. Ixxiv. 16; ae 44, 45. 

Dunnianum, 
Antiphytum, Iv 48- 50; Ixx. 4, 12, 

1; Lxxiii. 43, 44; Ixxiv. 5, 6, 14, 

Bornmillleri, Ixviii. 51; Ixx. 12, 
Vv asperior, Ixviii. 51; 

itosum, Ixviii. 51, 52. 
49-— cruciatum, Ixviii. ‘1. 

floribundum, Ixviii. 50, 51; Ixxiv. 
105; Ixxv. 

heliotropioides,, Ixviii. 49-51; 

linifelium, Ixviii. ‘51, 74. 
mexicana, Ixviii. 49. 
mexicanum, Ixviii. 49; Ixx. 53; 

Ixxv. 42. 
nudicalces, Ixviii. 50-52. 
panicula Ixviii. 50, 51. 
ey Ixvii. 51, 52; Ixxiv. 

peninsulare, Ixviii. 50, 51; Ixxiv. 

staechadifolium, Ixvil. 51. 
tetraqu a 50, 51; 
kod oe 

Jalpersii, Ixviii. 74. 
sso rglaberrima, lix. 20.. 

tosa, lix. _ 
Aphanontephs liii. 2 

arkansanus, var. ‘ial, liii. 24. 

us, liil. 24. 
Aphanostephus subg. Pappophanus, 

i. 24. 
Apios tuberosa, lxiii. 147, 273; Ixvii. 

1 
Aplopappus, lii. 25, 26. 

plopappus, , lvi. 36. 

grac 
laricifolius, li. 27. 
phyllocephalus, li. 22. 
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Sid ttecoot (continued). 
ar. genuinus, lii. 22. 
“  rubiginosus, lii. 22. 

Aaisccarors hi. 
Se es hi. 22. 

eins hi. 22 
var 

us, lii. 24. 
. aie t lii. 24, 25. 

ee aay li. 23, a 
CEP Bien hi. 2 

-& 
. 26. 

“Hel eleniastrum, hii. 25. 
Apocynaceae, lii. 78. 
Apocynum cannabinum, Ixiii. 288; 

acemosa, I xiii. 170, 277. 
Arbor V Auer, viii. 59, 60; Ixii. 55; 

Arbor ithe 
Arceu dhobides see ay Ixili. 97, 257. 

lxiii, 299. 

var. dr rupacea, hii. 16. 
tomentosa, lvi. 
Iva. — var. coactilis, lxiii. 278. 
estita, a, lvi. 5, 56; 

Arctoicises, xv. 26, 
84. 

onzattii, liii. 64. 
Arenaria, lvii. 1-5 12, 18, 19, 40, 73. 

aizoi i. 6. 
alpina, Iii. 1, Pa 

eherae ts vii. ‘io, ‘16. 

Arenaria momgctere 
c ra, lvii. 5. 
dasyphylia, lvii. 6. 

sedoides, lvii. 6. 
decipiens, Ivi vil. 

thifolia, lvii. 6. 
dichotoma, lvii. 5 
iversif 

F i 

chii, lvii. 6. 
groenlandica, i 16-20; 1xii. 73. 

ar. glabra, lv lvii. 20. 
hirta, lvii. 21 

a. glabra, lvii. 21. 
a. glabrata, lvii. 22. 
B. Ae lvii. 21. 

Hooker, lvii. 
iberica, ivii 
intermedia, lvii 
Jankae, lvii. 6 
lanceolata, Pie £3 
lanuginosa, 
davictiatia, tei 3, ‘ll, 13, 15, 16. 
late riflora, var. typica, ‘sii. 45, 

leucoc cocephala, lvii. 6. 
libanotica, — (6. 
macradenia, 

montana, lvii. 6. 
iformis, lvii. 5. 

obtusa, lvii. 7, 14, 15. 
obtusiloba, lvii. 13-16. 
occulta, Ivii. 

lvii 
paludicola, lvii. 3 

ulosa, 
—— xii. 7 

robusta, Ixii. 39, 73; 

vlaipspontias te 
ih ape B. "accu, lvii. 13. 

propinqua, Wit 3, me 
vinaris, lvii 
= a 22. 
rimarum, | 

, lvii oe 
sajanensis, Ivii. 3, 10-13, 15. 
scandinavic ee 3. 

atin sphagnoides, lvii 
stellarioides, lvii. - 
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Arenaria (continued). 
s 

var. hirta, 
e Pre i vii. 21, 22. 

i. 31, 23, 
var. pubescens, vii. 21. 

vii. 
var. rubella, "Wii. ai, 22. 

Villarsii, lvii 
Arethusa, Ixiii. 159. 

bulbosa, bxiii. Boe 132, 149. 

triphyllum, a, fil. 136, 238. 
ee m, Ixiii. 136. 

Me Stew ardsonii, lxiii, 136, 

Aristotelia chilensis, Lx. 
Arnebia, Ixxiii. 43, 45, 48, . 

, Ixxiii. 48 

Arnica, Ixxii. 103. 
alpina, Ixxii. 103-107. _ 

var. 105. 
angustifolia, boai. "104, 105. 
arnoglossa, Ixxii. 1 i 
chionopappa, Ixxii. 104-107. 
gaspensis, Ixxii. 104-107. 
Griscomi, lxxii. 104-107. 
mollis, Ixxii. 103, 104. 
montana, B. alpina a, Ixxii. 104. 
nae Ixxii. 103, 104, 106, 

107 
ulchella, Ixxii, 103, 104, 107. 

Som nborgeri, lxxii. . 104, 105, 107. 
ris minim 

pact lxiii. 142, 299. 

Arrabidaea cinerea, lii. 93. 
icoma, lii. 92. 

Arrabidaea § Macrocarpaea, subser. 
es, lil. 93. 

Stelleriana 
ium fimbriatum, Ivi, 2. 

laxum, lvi. 
pein bg lvi. 2. 

m quinatum, lxiii. 136. 
Anclepindacese, lii. 82. 
Asclepias incarnata, Ixiii. 135, 160, 

var. neoscoti ca, lxiii. 288. 
* pulchra, Tait 135, 288; 
Ixvii. 1 

pulchra, Taiii. 135. ° 
Ash, White, Ixx. 91. 
Asparagus ay meg 

ifolius, lvi. 17. 
8. 

var. an- 

Krai 
Krausii, lvi 
medeoleniee 4 ‘angustifolius, Ivi. 

micr: ranthus, lvi 
pgp ge lvi. 7. 

Aspen, lxv 
Asperella ‘tyne, Ixiii. 136, ig! "a 

44; Ixxiii. 5 
Ixx. 44 

6 108. 

B. sq igerum, i. 40. 
Aspidosperm Iucentiveni enium, liii. 46. 

Aspilia ilia, Hi. 8: lili. 26; liv. 2, 13, 16, 59, 
172, 187, ge 

asperrima, liv. 
attenuata, liv. 186. 
ne llii, liv. 186. 

osa, lii. 41. 
floribunda, liv. 186, 188. 

186. 

Revada, liv. 106. 
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—. Sonttaoies ). 
oes 188. 
liv. 

ir 
Aspleniea chs 176." 
Asplenium, li. 171-175, 178, 181, 185, 

188. 
soxeceeetios li. 178; lxiii. 185. 

ustif 17 

bifiaristinnn, li. 174, 178. 
bulbiferum, li. 173. 
elatius, he 188, 190, 191. 
Fili x femina, var. ‘Michauxii, li. 

Filix Feomina, var. tripinatum, _ 
li. 196. 

var. tripinnatum, li. 197. 
f. rigida, li. 197, 

Filix-femina, li. 188; lxiii. 185. 
Filix-foemina, li. 186, 187, 197. 

um, li. 1 187. 
Mer a i 187. 

cyclosorum, li. 187. 
** exile 
ps latifolium, li. 187. 

fontanum, li. 171. 
fragrans, li. 173, 174. 

iride i 
Aster, lvi. 36; Ixi. 55; Lxii. 36 

rnardinus, lvi. 36, 37. 
i lvi. 36, 37. 

foliaceus, Lxiii. 
junceus, lxiii 
lateriflorus, Ix 5 
Lindleyanus, lxvii. 205 i olin, Bi : 

macrop| , ee. velutinus 

nemoralis, 

Aster (continued). 

Aste 
terin: 

Astr 

stolonifer i 
undulatus, xvi 205. 
ee, Ixi 94. 

saxalilis, Ixiii. 294 
meee, pos 23, 3 Ixy.-27. 

ee Ixv. 28, 29. 

campestris, Ixv. 30, 35. 
diversifolius, Ixv. 30, 

gean 
episcopus, Ixv. 29, 33, 38. 
exilifolius, Ixv. 31. 

Garr 
Seb, Ixv. 38. 

ing amiga Ixv. 38. 
erallator, Ixv. 2 
seopuesrens Ixv. 37. 

Halli. Ixv. 3 
ect Inv, 29 
humilis, lxv. 36. 
hylophilus, Ixv. 29, 31, 36, 37. 

oblongifo jlius, Ixv. 31, 

"3 
junceus, Ixv 
unciformis, lxv. 35. 
sai % Na re 32 
lingulatus, Ixv 
nch 31, 39. 

macrocarp 
ae stis, Ixv. 33. 

Palticas, Ixv. 37. 
pauciflorus, Ixy. 30, 33. 
paucijugus, Ixv. 36. 
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oe See ence 4 Any (continued). 

pro , xv. 39. cyclosorum, li. 178, 197-199. 

Rydbe: fae: Ixv. 31, 37. geieer Ey li. B 

serotinus, lxv. 31, 37. f. Hillii, li. 199. 

va: are Palliser, Ixv. 29, 31, 37. Dombei, li. 

“strigosus, lxv. 31, 37. Filix raed ay li. 179, 187. 

31; var. Ss li. oie mas eones: iy: "29, 32. 
espitosus, ‘Ixv. "29, 32. 

oe atulatus, Ixv. 32. 
spatsinbon Ixv. 32. 
pee a var. curvicarpus, 

var. falciformis, Ixv. 38. 

ten Ixv. 31, 37. 
SUS, 

tenellus, xv. 30 34, 35. 
é rbus, ixv. 35. 
‘ Fyg os us, Ixv. 34. 

Clementis, Ixv. 30, 35. 

tenuifolius Ixv. 36. 
vexilli exus, lxv 
wingatanus, , 30, 33, 35. 

Astragalus subg. Hoshalcbos Ixv. 28. 

Astrocasia, lxvii. 
po olia, Ixviii. 84, 85. 

Astronium Conzattii, liti. 59, 60. 

Planchonianum, liii. 

Atelophragma, Ixv. 28. 

Athyrium, li. 170-178, 181, 188, 205, 

acrostichoides, li. 178, 206; Lxiii. 

36, 165, 185; Ixvii. 159. 

alpestre, - lit, 179, 181, 184, 

? 

american canum, li. 204. 

A 4 178, 

angustum, li. 172, 176, 178, 181- 

84, 188, ’190, 191, at 

196, 201, 205, 216; 

a 

f. lac 195. 

sn 2 ypicum, I. i91, 193, 216. 

var. elatius, li. 191- 193, 197, 

i - Ixtii. 185; Ixvii. 159. 

tianum, ii 

“ ybellum, li. 192-195, 
se 216; Ixiii. 185. 

_ m, li. 196. 

sspeninides i. 175, 176, 178, 

184, 187-189, 202, 

205 , 207, 216. 

f. subtripinnatum, li. 189, 

190, 216. go 
iP typicum, 
var. angustum, li. 190. 

Filix ae li. 79. 

aspidioides, li. 2 
Pilix-fenine, li. 170, a 178, 

th te 181- 185, 187, 
96-203, ae 206, 215, 
316: a 

elegan ea 
ru ubellui, li. 193. 

Bi 
201, 202. 

* convexum, li. 198. 

ih 

“ sitehense, li. 198- 
206. 

fontanum, li. 171 
Martensi, li. 206. 

reggu, il. 1V. 
hastata, lxiii. 262, 263. 
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Atriplex (continued). 
Jonesii, liii. 10. 
mohavensis, liii. 9. 

2, 263. 
racteata, Ixiii. 

4 hastata, Lxii. 
Ixiii. 263. 

pueblensis, ~p 10. 
sabulosa, liii. 
oo ha ‘0. 

it: 
srdentaaa: lidi. 11. 
tri inervata, liii. 9, 10. 

Avena fatua , bxiii. 230. 
pif Ik xil. 63, 

40, 

INDEX 

Bartonia —— Sag etregy'e 
. iodandra, lxiii. 287, 288. 

onensis, tiie 287, 
288; Ixvii. 1 

parviflora, Ixv. 41. 
verna 153. 
virginica, lxii. 89; lxiii. 138, 148, 
bn 153, 157, 159, 286; ‘xvii. 

262, Bavsbalens, lii. 82. 
angustifolium, lii. 83 

72;  Bassia, liii. 12, 16, 17. 
micorum, liii. 18. 

? ? 
ya ge Ixii. 63. flo . 53. 

Azalea, rae "3D: Ixiii. 145. canescens, lxx. 30. 
Azaleastrum arrenil, lvi. 55, caroliniensis, lxx. 30 
Azaola desig liii. 18. conspicua, Ixx. 30. 

decumbens, Ixx. 25 
Baccharis, lx. 64; Ixi. 11. disticha, Ixx. 24. 

Candolleana, lx. 69 Gmelini, lxx. 31 
crenulata, : longiflora, lxx. 24 
microphylla, lx. 69. pilosa, Ixx 
trinitensis, lxi. 11. sericea, lxx 

Bahia, lvi. 39. Torreyi, lxx. 30 
artemisiaefolia, lix. 39. Bauhinia, lix. 22. 
integrifolia, lvi, 39. amesa, oa 
nudicaulis, ivi. "39. anguina, lix. 

Bahiopsis, liv. 2, var. Horse lix. 23. 
lanata, liv. 94 bahiensis, lix. 

Bailleria cep ay .4 ides, tie 22 
sylvestris lii. 4. Benthami, lix. 22. 

Bakeapple, xiii. 99, 148, 169. Benthamiana, lix. 22 
Balduina uniflor. a, liv. 136. Burchellii, lix. 

dwinia, liv. 186 Coulteri, lix. 22. 
Bandeiraea, lix. 21 diptera, lix. 23. 

ian Pine, lviii. 52 emarginata, lili. 33. 
Baphorhiza, lxxiii. glabrifolia, lix. 23. 
Barbasco, lii heterophylla, ae 22. 
Barnadesia, Ixv Lig Horsfieldii, lix. 2: Barnardia indica, lvi. 14. gsdorffiana, ix 
Bartonia, isis, ‘98, "103, 149, 153, 158, var. bahiensis, lix. 22. 

168. longipetala, lix. 22. 
iodandra, Ixii. 89, 90; Ixiii. 149, macrostachya, lix. 23. 

M183, 154,286, 288, 
Ixil. 46, 

"89, 00. 
BOE nage Mit 89, 90; Ixiii. 153 

vate 286-288; ; evi. aa 

288; Ixvii. 180. 

microphylla, lix. 22 : 
microstachya, li 

var. bahiensis, lix. 22. 
mo - 32. 
platypetala, lix. 22. 
punctata, lix. 22. 
vestita, lix. 22. 
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me Resse 

Beach ‘Grass, ‘i. 34, 56, 62. 
a, lxii. 37, 62. 

ie i ire 34, 81. 
Beaucamea; lvi. 16, 17. 

Behria, lvi. 
tence, lvi. 11. 

Bellevalia, lv 
airoviolacea, Wi. 14. 

Bellidinae, 
Bembicium pilosum, lv. 319. 

eae lvi. Lees 
vi ora, 

Yietslas alba, Lxii. 70. 
alle iensis, Ixvil 167-170. 
ca gen lavil. 

var. Blanchard ixvii. 171, 172. 
, Ixvii. 171, 172. 

carelen qranies iva 171-173. 

soe bent (continued). 
ulifolia, xvii. 172, 173. 

65. 

integra 
minima vii. 207. 
meg Ixvii. 207. 

statute Ixvii. 20 
gracilipes, lxiii. 167, 

var. i Ixvii. 207. 
vii. 207. 

5 undata, Ixili. 298. 
. eR Ve Ixii. 96; Ixiii. 

8; lxvii. 207. 
discoidea, Ixiii. ’92. 
elliptica, Ixvii. 207. 
frondosa, Ixii. 96. 

var. as Ixvii. 207. 

te, Ixvil. 172. 
Yellow, Ixviii. 167-170. 

Black Aldes oe a 273. 
Huckl 135. 

Blackberry, nat 36, 70: lxiil. 98, 101; 
li. 176. 

Black-jack Oak, — 49. 
Bladd ntege Ixiii. 1 

' magellanicum, lxxii. 92. 
Spicant, Ixvi. 134, 135. 

xiii. 132. purpurea, 
Blitum capitatum, lili. 9. 
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Blue Birch, Ixvii. 172. 
y; Is. i 68. 

Violet, xii. 83. 
Blueberry, ht 34, 35, 87; lxiii. 130, 

166, 1 
High + ush, Ixiii. 97, 109. 
Low, Ixiii.. 135. 

Bog Cranberry, sera are 170. 
sige rahe xili 

Bog ges 
Bolbostylis ena Ixviii. 30, 31. 
Borage, Ixx. 3; Ixxiii. 42, 53; Ixxv. 

Boraginaceae, Ixii. 91, 100; Ixviii. 43, 
48° Ixx. 3; [xxiii . 42, 73; laxiv. 3, 5, 
7, 8, 14, ee ah , 42, 45. 

Boraginoideae, Ixx. 3; Lxxiii 42-44: 
xxlv. 14-17; lxxv. 44. 

Boraginella, lxxiii. 70. 
Borago, 3, 7; lxxiii. 52, 53 

te) Hs, xx.7. 

ospermum, Ixxiii. 43, 69, 70, 
72, 73; Lxxiv. 16; Ixxv. 44, 45, 

Boton de oro del cooks liv. 32, 

Botrychium, li. 207, 213, 216. 
rachystachys, hi. 214. 

sieutarinina. ‘li. 214, 216. 
dichronum, li. ; 
dissectum, ‘Iii. 141, 15 : 

f. obliquum, Ixiii. 151, 187. 
ae obliquum, xiii. 141, 

lanuginosum, li. 216. 
Lunaria, li. 
obliquum, Ixiii. 151. 

osum, Lxiii. 
simplex, | Ixiii. 102, 187. 
strictum, li. 
ene atum, var. rutaefolium, lxiii. 

virginianum, li. 207-2 
8. mexicanum, ik 214. 
ar. europaeum, li. 207, 211- 
- — 215, ml ms 

erm oral x 
211, co 

um, 
210, 211, 215. 

“ meridionale, li. 213, 
215. 

** occidental a e, li. 213, 215, 

Bottionea thysanothoides, lvi. 3. 

? 

tial ea wim lii. 65. 
Bowiea, lvi. 3, 4 

volubili s, lvi ae 3 
Brathybothrys. bestii 58, 59. 

paridiformis, _ 59. 
Brachycome triloba, lii. 30. 
Brachystegia, Ixxiil. 

ane : eee 
selliae, Lexi, 32, 33, 40. 

Bisaenia, Ixiii. 169. 
eberi, Ixiii. 264; Ixvii. 174. 

Brassica arvensis, Ixii. 76. 
Bravaisia grandifiora, oa 97. 

Brea, Ixx., 
Brevoortia, Ivi. 
Brickellia, lv. 

Arsenei, lx. 
brasiliensis, var. pernambucensis, 

Xxv. 5. 
diffusa, lx. 33. 
Fendlezi, lv. 247; Ixiv. 5. 
gentianoides, Ixviii. 42. 

rmanii, Ixviii. 
t podocephala, Ixviii. 43. 

ca, lxviii. 42, 
Pak dae > ies OD. 

Brickellia 8 Bulbostylia, Ixviii. 42. 
rage strum, Ix. 40. 

Brier, Cat, Lxiii. 
reen, Ixiii. 108, 169. 

Brodiaea, lvi. 8 10-12 
brevifl 

it; 
247; Ixviii. 42. 

40. 

lvi. 9. 
capitata, lvi. 9. 

var. a lvi. 9. 
coerulea, lvi 
coronaria, fey 9. 
Douglasii, lvi. 9. 

orientalis, 
sthities, foal 55 

Buda, lvii 
Buddleia, Ivii. 5. 
B iii. “re 
Buxloatites, Ixxiii. 53. 
Buglossoides, lxxiii. 47. 



ee Ixxiii. 55. 
elat <S. 

Bulbostylis Ixvili. 34. 
pauciflora lv. 319 

8. 
Butter Dock, Ixiii. 107. 
Bustervamaeean. lxiii. 131. 

Cacalia amplifolia, lii. 58. 
asclepiadea, lv. 306. 
bra mp , lii. 58. 
calo a, lii. 58, 59. 
par "Ixiv. 41, 57, 91, 109. 
Cor Jesu, iv. 107. 
Holwa , lii. 59. 
laurifolia, lxiv. 25. 37 

Caccinia, lxxili. 44, 69, 70. 
mo: 70 
, Ixv. 24. 

Cactus bicolor, lxx. 88. 
chloranthus, Ixx. 89. 
Ooutae ies. Ixv. 41. 
Opuntia : 

nsis, lxx. 89. 
Caelanthus, secage 156. 
Caesalpinia, Ixx. 

pr: —— : e , 68. 
andieoa,b Ixx. 66. 

Caesia dichotoma, lvi 

omerata, lix. 16. 

enuifolia, lix. 16. 
eureiece antehassiction Ixx. 80, 81. 

0: Ixx. 80, 81. Tg 
stenocarpa, lxx. ae 81. 

9, 76. 
eenete, Ixiii. 131, 230. 

Pickeringii, Ixili. 161, 230; ixvii. 
he 

debilis, lxili. 99, 148, 
"930. Ixvii. 161. 

sorapeietrn Ixxv. 42. 
Calanticaria, liv. 2. 
Calea, liv. : 28, 189; Ixv. 51; lxx. 78. 

axill 
var, urticaefolia, lii. 57. 

INDEX 15 

eye oo nued). 
racasana, var. a yer anh Ix, 40. 

insignis, lii. 
megacephala lii. 56. 
urticaefolia, li. 57. 
urticifolia, lii.. 57. 

Ba auillar 6, li. 57. 
es, liv. 189. 

Caleacte “arti, lii. 57. 
Calenduleae, lxv 
_ wines 

osper rma 
Calla palustris, Ixiii. 145, 238. 

ee as 
ar. Callistemon, lix. 4. 

4, 
aematomma, var. glabrata, lix. 

6. 
var. pe lix. 6. 

pubescens, lix. 6. 
haematostoma, var. minutifolia, 

lix. 6. 
var. pubescens, lix. 6. 

ogre lix. 
ar. Sancti-Pauli, lix. 5 

Housteni lix. 5. 

portoricensis, lix. 4. 
Sse lix. 5 
sect lix 

uaa Ixx. 7 a; 
Tweed lix. 5. 

o ol paneginal at sg 
pen es var. pueblensis, lix. 4. Callitri a 

palustris, xiii. 273. 
Calixene polypeyes, lvi. 20. 

i. 87. Callun 
i; 87, 

Calothatt Iwi. 12, 34. 
acumin. s, lvi. 13. 

barbates, era chihuahuanus, 

. chihuahuanus, lix. 28. 
unis, lvi. 13. 

pn Ivi-32, 16: 
cyaneus, lvi. 13, 14. 
elegans, lvi. 
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thu iJ £9 
Calochortus elegans ata 

e312: 
Englerianus, lvi. 1 
macrocarpus, lvi. i. 

var. purpurascens, lvi. 

vest us, lvi 
hina pulchellus, Tai 43, 46, 69; 

132. 
., abides s, lxiii. 245. 
f. latifolius, Ix. 46, 69, 98. 

tuberosus, f. albiflorus, Ixiii, 245. 
Caltha pelaaie, lviii. 65. 
Calypso » bulbosa, lviii. 65. 
Cc Walpolei, lvi. 14. 
Camelina Tees Ixili. 265. 

Cam bynema, lxix, 156, 158 
earls, — “ge 

Canoe Bir ch, 
aopia cordata, iin, ‘41, 

crassa, liii. "41. 
prifoliaceae, Ixii. 94, 100 

Capsella Bursa-pastoris, Ixii. 75 
Capura, liii. 38. 

rescens, Ixii. 55. 
Carduus, liii. = 

acant. 140. 

us, liii, 22. 
Sunnie Bcaulescens, li. 22. 
Pe casei liii. 22 
Nelsonii, liii. 21, 
— ntalis, var. candidissimus, 

‘arelia, lxiv. 27. 

adusta, Ixvii. 163. 

— sesseney Serre 
a, lxiij. 132, sine apes 

albolutescens va umulata, 
Ixi i. 132, 138, 150, 235. 

var. gran fa x scoparia, 
Ixii. 235. 

anceps, Ixvili. inl 
ee Ixiii. 
atlan ae nt 99, 104, 138, 

, 165, 170, 237. 

—o var. disjuncta, Ixii. 

tot lviii. 65. 
lxiii. 237. 

gynandra, Ixili. 236. 
cristata, Ii 23 a7; Ix a 
eryptolepis, Ixiii. 2 vii. 
deflexa, Ixii. 66 
Deweyana, Ii 136, 236. 
diandra, Ixiii 
arose. Lxiii. 136° 164, 170, 237. 
echinata, Ixii. 

cephalantha, Ixii. 66. 
exile. ‘bail, 96, 161, 236. 

sa, Ixiii. 238. 
flava, lxiii. 237, 238. 
os var. perplexa, lxiii. 138, 

folliculata, Lxiii. 238. 
ulva, lxxii. 122. 
fulvescens, xxii. 122. 
glau 
Goodenowii, nin 157, 169, 237. 

var. tiformis, lxiii, 15 7, 

gracillim. a, lxiii. 237. 
ocrates, lviii. 65. 

hirta, lxvii 
hormathodes, Ixii. 46, 65, 66; 

Homschuchiana, Ixxii. 122. 
rong seg Ixxii. 122. 

Hosteana, - 122... 
Hosti — Ixxii. 122. 

ar. laurentiana, Ixxii. 122. 
fina Ini. 96, 97, 104, 236, 

interior lxiii. 96. 
umescens, var. Fernaldii, lxiii. 

la: axiflora, var. patulifolia, lxiii. 
237; Ixvii. 163. 
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= pissest in mies (continued). 
icularis, lxiii. 102, 237. umbellata, var. tonsa, lxiii. 130, 

lakei, Ixvii. 163 237. 
leporina, lxiii. 95, 236. bg Iviii. 65. 
leptonervia, Ixiii. 237; Ixvil. 163. e varia, lxiii. 237. 

, lx. 131. vealouvia, ‘var jejuna, Ixiii. 238. 
lupulina, Ixiii. 238; Ixvii. 163. — ar. Swanii, lxiii. 237; 
maritima, lxy. 42. vii 
Michauxiana, lxvii. 164. vis ba Ixili. 236. 
muricata, 163. sagones 78, 
norvegica, Ixiii. 103, 236; Ixv. caudata, Ixx. 

heptaphylla, Ixx. 79. 
Oederi, lxiii. 237. na, lxx. 78. 

f. elatior, lxiii. 237. Corionanees Ixx. 78, 79. 
var. pumila, lxii. 40, 66; Cariniana yriformis, Ivi. 54. 

Ixili. 238. Cannan} Ixv. 
oligosperma, lxiii. 99, 148, 167, | Carphephorus, hg 27; ~besd 34, 35. 

169, 238; lxvii. 163. wien gularis, Ixviii. 
panicea, hail. 95, 155, 237. Caryolopha, Ixxiii. 53, ive 

var. microcarpa, lxvii. 163. sempervirens, Ixxiii. 54, 
pauciflora, lxiii. 96, 98, 99, 237. ithe na ie ty Ixii. 72, 99. 

upercula “ i. 96, 98, 109. Casearia, liii. 43. 
ar. a, lxi : pir is, li. 43 
«pallens, lxiii. 96. Casselia ‘Teil 66. 

yy en deren var. lucorum, Cassia, lix. 
. 130, 237. schinomene, lix. 26. 

polygama, xiii. 101, 135, 237. Andrieuxii, lix. 27. 
pratensis, Ixiii. 236. pes, var. Mohrii, lix. 25. 
projecta, lxiij. 235. . Simpsoni, lix. 25. 
Pseudo-Cyperus, Ixiii. 238. baciliatia ix: 27: 
retrorsa, lxii. 136, 164, 238. ba auhinioides, var. arizonica, lix. 
es var. lacustris, ‘Tsiii. 137, 

var. eer lix. 27. 
rosea, ‘Isdii. 136, 170, 236; Ixvii. lix. ta, 

CScaanenione var. robusta, lix. 
radiata, lxiii. 236. : 

seabrata, Ixili. 136,140, 238, 300; Deeringiana, oo 24. 
Ixvii. 163. depressa, lix. 

scitpoides, lxiil. 96. fasciculata, lin 4, 25. 
capillacea, lxiii. 96, 236. var. depressa, lix. 25. 

eae lxii. 107, "138, 235. **  littoralis, lix. 25. 
f. peracuta, lxii i. 234. ‘*  puberula, lix. 25. 
var. aikutiinate, on 235. «robusta, lix. 24, 25. 

tessellata, lxiti. 2 “ Tracyi, lix. 25. 
es Ixii 46, 66; Txiii. at 150, fruticosa, lix. 27. 

158, 236. fulva 
stellulata, Lx. 66. vi nie & min lix. 26, 27 

96, 236. var. . 
straminea, Ixii. 66; Ixili. 235; grammica, lix. 24 

Vil. granulata, lix. 26 
var. festucacea, Ixiii. 235. keyensis, lix. 24. 

Swanii, Ixvii. 163. lineata, lix. 26. 
tenella, aii, 236. mississippiensis, lix, 25. 
tenera, Ixili. 235. multipinnata, lix. 25. 
tribuloides, var. reducta, Ixiii. nictitans, lix. 25. 

var. Mohrii, lix. 25. 
trisperma, Ixiii. 109, 236. “ multipinnata, lix. 25. 

r. Billingsii, ixiii. 99, 236. nodosa, lix. 27. 
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Cassia ue 
torum, lix. 26. 

paibiotionsina, lix. 26. 
var. granulata, lix. 26. 

lix. 26. 

Cassiope tetragona a, lviii 53: 
Castalia odorata rosea, Gi 162. 

. rosea, lxiii. 162. 
Castanea dentata, lviii. 44. 
Castilleja angustifolia Ixv. 44. 

nage Ixy. 44. 
parviflora | rai _ 

rightii 
Cat rove iii. 709, 144. 
Cathormion, lix. 2 
Cato - ame lxiv. 27. 

el toideum, hiv, 108. 
iy agar oe Ixiv. 1 108. 

Cedar, lviii. 60, 63 , 65; Ixiii. 101, 102. 
White, lxiii. 100, 188. 

Cedrus, lviii 

ni 
Centaurium Cen um, Ixii. 

umbellatum, Kil. "43, 47, 30, 90; 
286. xiii. 

Centunculus minimus, Ixii. 46, 89. 
bey gree — 

Auer i. 204. 
Glinaenbors: 14,10, “41, 46, 47. 

iS 

eee (continued). 
xanum, lxx. 62, 64, 65. 

Teeeeaunia, Ixx. 65. 
pec ong Ixx 

iride, lxx. 67. 
Cereidium ‘subg. Eucercidium, Ixx. 62. 

= ophloem, Ixx. 

Cerinthe, Ixx. 5, 44; Iii, 44, 45. 
3. anceolata, Ix 

major, 
Cerinthodes, aa i. 67. 

aenorrhinu ral lxili. 132. 
Chactadelpha, I os 45, 46. 

eeleri 5. 
Chain Fern, ak 109, 145, 147. 
Chamaealoe, lvi 
Chamaecrista brachiata lix. 24. 

Deeringiana, lix. 
oe 6. lix. 25. 

granulate; i 26. 

micrantha 

Tracyi, 
Tuerekheite ii il, Tix. 26. 

Chamaecyparis, Ixiii. _ 101, 102. 
en oa xiii. 9) 

a dufrticose, Ivi. 49. ( 
‘ 
( . 
Chelone glabra, Ixiil. 157. C “e 

CG 
( 
henopodiaceae, Iii 1; lxii. 72, 99. 

Chenopodium, liii. 
» Inti 7D 

arizonicu: he 
Bonus-Henricus, Ixvii. 174. 

9. 

, liii. 7. 
leptoph ‘lum, liii.. 
. i pm liii. 8. 

maritimum, lvi. 
gE liii. 8.. 

vi. 50. 
athe, lii. 8. . 
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Chenopodium (continued). 
Palmeri, liii. 8. 

8 
subglabrum » lili. 8. 

Chenopodium q Fremontiana, hii. 7. 
Cherleria a 

stellata, 
Chilea blanca, lv. 358. 
Chilochium, Ixxili 
Chimaphila eae var. cisat- 

xv. 
Hookeri, Lxxiii. 66. 

Chionolaena, hii. 22. 
lavandulaceum, li. 21. 
lavandulifolium, lii. 21. 

Chochillo, Ixx. 
Cho keberry, lxiii 156. 
Chorizanthe acca, liii. 7. 

var. ; hii. 6. 
ce eee heserophye lii. 38. 

f. integrifolia, hi. 3 

Chrosperma, liii. 2. 
Chrysanthemum Leucanthemum, 

vii. 2 
var. pinnatifida, Ixvii. 208. 

inna , Ix. 96. 
Chrysodendron, Ixx. 89. 
— a, Ixx. 89. 

ar. ‘latifolia, lxx. 89. 
longifolia, Ixx. 89. 
oblo ngitohn, Ixx. 89. 

Chrysoma fasciculata 6. 
s Bloomeri, lvi. 36. 

9. 
45. 
Ixi xii. ge 

Cineraria lyrata, 113, 115. 
Circaea Sorin eo iii. 137, 170, 276. 

a, xiii. 276. 
latifolia, bai. 137, 170, 276. 

tetiana, Ixii. 276. 

gees nines a ae 
li. 20. 

ee liii. 22. 
var. eens liii. 22. 

Parryi 
crane a “iid 19-21. 

Cistus, Lxiii. 92. 
itrus chilensis, lxx 

Cladium mariscoides, Ixiii. 101. 
f. conges xill. 234; Ixvii. 163. 

Cladonia, lvii. 19: isi. 148, 170, 186. 
Clarkia Dudleyana vi. 54. 
Cleome lutea, Ixv. 39. 

var. Jonesii, lxv. 39. 
Cleonia, Ixxi. 
Clibadium, lii. 1-4, 6. 

pent fe -3 

argasu 
Clibadium f Buclhadian, lii. 1-7. 

Trixidium, lii. 1, 2, 7. 
Clistoyucca arborescens, liii. 6. 

brevifolia, liii. 6. 
Clintonia alpina, Ivi. 18. 

udensis, Ivi. 18. 
a 

wois 
White, Ixii. 37; Ixx. 80. 

— a var. acaules- 

Nebel, liii. 2 
quercetorum, tii, 20 

Cnidium peucedanoides, ie 32. 
Cnidoscolus aconitifolius, lxviii. 86. 

albomaculatus, lxviil. 86. 
angustidens, lxviii. 86. 
calyculatus, lxviii. 86. 
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Cnidoscolus (continued). 
cordifo lxviii. = 
herbaceus, lxviii. 8 
ine orus, lxviii. "35, 

Coelestina toy a Ixviii. 5. 
Coelopleurum, Ixv. 4 

longipes, Ixv. 42 
lucidum, = 45, 86; Ixiii. 99, 

simplex, lvi. 34. 
Cohnia ieeihteida, lvi. 17. 
Coldenia, Ixx. 55-58, 60; Ixxiv. 15; 

Ixxv. 44, 

aggregata, Ixx. 60. 
atacamensis, ixx. 57, 58, 60, 61. 
brevicalyx, lxx. 
canescens, lxx. 56, "87; Ixxiv. 15. 
oot tg Ixx. “a 

decumbens, Ixx. 5 57-50; Ixxv. 43, 

dichotoma, Ixx. 54, 56-59. 
mbeyana, Ixx. 

fusca, 
glabra, Ixx. 
grandiflora, ae 56-59. 
Gre Ixx. 

ar. latior, Ixviii. 92. 
litoralis, lx. 57, 58, 60; Ixxiv 15. 
mexicana , bxx. 57. 
mi : 60. 
nevadensis, Ixxv. 43. 
Nuttallii, Ixx. 57; Ixxiv. 15; 

lxxv. 43, 44. 
Palmeri, Ixx. 57. 
ee Ixx. 54, 57, 58, 

parviflora, Ixx. 57, 58, 61. 
pentandra, Ixx. 58. 

Coldenia (continued). 
phaenocarpa, Ixx. 61. 

Coldenia f Eddy ‘Ixx. 56-58. 
coldenia, Ixx. 56, 57. 

= 8 Spha erocarya, Ixx. 56, 57. 
o § Ae imei cok Ixx. 56, 57. 

ser. Stegn ig! soy us Lex 56. 

debilis, var. Larsenii, lvi. 57. 
grandiflora, var. axillaris, Ivi. 57. 

88 

Polypody, 
Comocladia, i rea lit 59. 

repanda, 
Compositae, lii. 1, 34; liii. 23; liv. 1, 

20, 21, 24, are 131; lv. 253, 265, 290: 
lvi. 3 36, 37, 4 jhe 2 2: 4, 36; Ini. 3.6, 
0, 13, 30.39; Ixii. 95, ; Ixiv. 3, 
5, 21, 60, 61; Ixv. 24, ers 46, 51; 
Ixviii. 101, 102 . 90. 

Compositae-Hupatorieae, Ixiv. 22; 
viii. 3; 

ompositae-Tubuliflorae, Ixv. 26. 
ompsoa maculata, liu. 

um chinense, Ixiii. 159, 278. 
onium maculatum, Ixili. 277. 
onnaracesae 

onnarus lentiginosus, lii. 69. 
6! 

tJ oe eee 

£8 

loncho lii. 69. 
Conoclinium, lv. 3 

. ballotaefolium, lv. 321 
betonicaeforme, 7. 
humile, lv. 3 
microphyllum, lv. 323 
braces, 
rugosum, lv 

onopholis americana, Ixvii. 203. 

Conostyleae, lxix. 157. 
C — lideae. 

orie entalis, lxiii. 265. 
Coneatlacta majalis, lxiii. 95, 242. 
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Convolvulaceae, Ixii. 91, 100. 
Convolvulus sepium , Ixii. 41, 91. 
Conyza albida, i . 28. 

mbigua, lii. 27, 28. 
coronopifolia, lii. 32. 
beste, hii. 33. 

- r. tenuisecta, lii. 33. 
evaciiden: hi. 29, 3 

mima, lii. 32. 
notobellidiastrum, hii. 

var. ‘oblongifolia, ih 32. 

subdecurrens, lii. 32. 
Conyzella linifolia, lii. 28. 
Coptis trifolia, xii. 42, 75. 
Corallorhiza maculata, lxiii. 140. 

ordia alliodora 

Cordioideae, ae , i 
Cordylanthus 

icolor, ix. 37, 
capitatus, lix. 37. 
ciliosus, rE 

lix. 36. 

lix. s 
Orcuttianus, lix. 35. 

pilosus, var. trifidus, lix. 36. 
— ix. 37, 38. 

r. puberulus, lix. 37. 
rigid lix. 

ar. brevibracteatus, lix. 36, 

filifolius, lix. 36, 37. 
36. exer eat 
scidus , lix. 35, 36. 

Condyline longitalia, Ivi. 16. 

Corema Ixiii, 13 137, “238, 142; Ixvii. 159, 

. 92, 93, 137, 148, 

~ a 

. hyperdasy: a, lil. 55. 
a Geantrahs. li. 55. 

Coreopsis (continued). 
mutica, li, 55. 

Pea tonne emarginatum, liij. 13. 
1 nt EQ, 

marginatum, liii. 13. 
me 3 

9 

rnifolia, lxiii. 278. 
um, Ix. 164, 278. 

wages lvi. 
r. pubescens, lvi. 54. 

ca anadensis, Lil 45, 37; Ixiii. 109. 
chilensis, Ixx. 92. 
circinata, Lxili. 278. 
pubese ee hy vi. 54. 
rugosa i. 278. 
stolo en, lxiii. 278; Ixvii. 179. 

ee Ixix. 155. 
Corono idymus, Ixili. 140, 265. 
rei s sempervirens, Ixvii. 174. 

Corynanthelium, lxi 
Corynotheca dichotoma, ivi. 3. 

micrantha, lvi. 3. 
Cosmophyllum capaliactolum, lii. 50. . 
Cotton Grass, 
Cranberr af lai. 

Crantzia, Ixxii. 93. 
attenuata, Ixxil. 94. 
lineata, Ixxii. 93, 94. 

Crassulaceae, Ixii. 76, 99. 
Crataegus, lxiii. 158. 

Jonesae, Ixiii. 159, 267. 
mollis champlainensis, Iviii. 67. 

Wrekin ong lviii. 67 
onogyn 

Creepin J uniper, Ixii. 39, 59. 
- xi. 30. 

Ixxiii. 34, 40. 
erythrophleba, Ixxiii. 34. 

ee ey so § Sphaerocarpae, Ixxiii. 35. 
Croto recehege: ar 33. 

Sillanter: 
Crowberry, lxii. "82; ii 98, 169. 
Cruciferae, Ix. 75, 99. 

lix. 20. Crudia, 
bantamensis, lix. 20. 
glaberrima, lix. 20. 
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Crudia (continued). 
tomentosa, lix. 20. 

Crudya Psat te lix. 20. 
arivoa, lix. 20. 

Cryptantha, Ixv. 43; Ixviii. 48, 52, 
54-56, 59, 61, 62, "79: Ixx. $. 6, 

21, 23, 24, 39, 77, 90. 
ramsii, Ixviti 52, "53; Ixxiv. 27, 

55, 56, 73 74, 77, 83, 85, 86 
1 

angelica, lxxiv. 26, 28, 31, 33, 34, 

nak ei Ivi. 58; lxviii. 56; 
Ixxiv. 11, 14, 20, 21, 28, 31, 

14. 

(74 ek v. 67. 

Sarteleinens bee 1 3 
Brandegei, Ixviii. 53; xxiv. 27, 

91, 96. 
calycosa, 7 
cedrosensis, lxxiv. 48 

scissa, Ixviili. : 
7-11, 25, 20, 40,42: 

var. genuina, | ‘Ixxiv. 41, 42, 
107-1 

" hispida, i. 42, 108, 

ret et 53; ce 8, 

osa, Ixviii . 5A, 
costata, i tL 13, 26, 31, 35, 
36, 109-11 

coe 9, 10, 12, 13, 
28, 55-60, 107-111, 113, 114. 

crinita, Ixxiv. 8, 3a, ‘74, 
cycloptera, : 
decipiens, xxiv. 29, 30, 60, 61, 

eee oes (continued). 
pee ee 61, 107, 
"109, 1 114. 

dicarpa, v. 59, ‘60. 
dichotoma, gg Mes BD; Ixxiv. 42. 
dumetorum, Ixxiv. 8-12, 21, 28, 

44, 45, 68, 107, 110, 112. 
echinella, Ixxiv. 9, 12, 30, 73, 85, 

107-— 
echinosepala, pe +8 58; Ixxiv. 

10, 28, 44, 45, 1 
excavata, Ixxiv. 29, 73, 74, 107. 

Fendleri, Ixviii. 56; Ixxiv. 7, 11, 
3, 28, 89-91, 107- 114. 

flier ifolia, Ixxi v. 40. 
—— Ixxiv. 8-10, 12,13, 27, 

7, 98, 101, 107-1 114. 
Sete poor v. 79. 
foliosa, dco 7, 8, 30, 60, 62, 107, 

ot 
minata, Ixxiv. 101, 102. 

Sniniratn. Ixxiv 
glomeriflora, Ixxiv. 9, 10,13, 27, 

101, 102, 109, 114. 
gracilis, Ixxiv. 14, 27, 50, 54, 88, 

90, 109-114. 
var. Hillm , ixxiv. 88. 

grandiflora, sae. "6, “€ 
gran xviii. 54; Ixx. 46; 

Ixxiii. 74, 75. 
Grayi, Ixvili. 56; Ixxiv. 7, 9, 13, 

20, 21, 29, 31, "34, 39, 

var. eryptochaeta, Ixxiv. 40, 
107, 108, 110, 112, 114. 

“* genuina, Ixxiv. 39, 111, 
1 

e nesiotica, lxxiv. 40, 110. 
risea, lxxiv. 76. __ . 

heliotropoides, Ixviii. 51; Ixxiv. 

Hende ersoni, Ixxiv. 8, 11, 12, 27, 

ee 65, 73-75, 77, 81, 85, 107- 
114 

Hillmanii, 
irsutissima, lxxiv. 82 

hispidissima, v. 28, 91, 
95, 96, 108-110, 114 

holoptera, Ixviii. 55, 56; Lxxiv. 6, 

108, 109, 112, 114. 
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Cryptantha (continued). 
horridula, irre 70. 

il v. 99. 
inaequata, eee 26, 28, 31, 34, 

1 
incana, Ixxiv. 76, 77. 
intermedia, Ivi. ‘59; Ixxiv. 8-10, 

12-14, 29, 30, 60-69, 77, 
86, 107-114. 

var. r. Johnstonii, lvi. 59, 63, 

Jonesii, rae 71. 
Kelseyana, Ixxiv. 2 29, 55, 56, 57, 

59, 85, 107, 108, 111, 112, 114 
latifolia, Ixxill. 73-75. 
leiocarpa, Ixviii. 53, 56; xxi 

11, 13, 27, 78, 82 . 96, 
a, 103, 108-110, 112, 114. 
r. bispidissim , Ixxiv. 93. 

leptopiyla Ixxiv. 
limensis, lxx 46; lxxiii. 74, 75. 
linearis, Ixxi 
Macbridei, bx. 7A, 75. 
maripo . 9, '29, he 108. 
— "xviii 7-9, 

ll ’ 15, Di, 27, 28, 44, 47° 
48. 

var. cedrosensis, Ixxiv. 48, 
107 

var. gen uina » AXEIV: 36, "37, 
ee 108, 110, 112- 

lepida, | XViil. 57; Ixxiv. 
‘87 107- ag 112, 113. 

rab, 2 ae. Ixvili “ss; lxxiv. 9, 

ochaet ta, Ixxiv. 40. 
elasantnahint ae 9, = 12, 13, 
28, 91, 93, 96, 107-114 

minima , Ixxiv. 9, 13, 22, 28, 55- 
60, 107-114. 
—— Ixxiv. 11, 12, 28, 86, 

7 

. 84, 99. 
muricata, Ixviii. 56; ‘Ixxiv. 7, 9, 

11, 2, "29, 51, 70, 72, "74, 
Si. 

23 

ak tera muricata (continued). 
denticula ta, lxxiv. 71, 

72, 74, 107, 109, 110. 
; muina, lxxiv. 70, 72 

107, 108, 110, 112. 
ey Ixxiv. ©: oe pF 

muriculata, Ixxiv. 70, 104. 
ntana, lxxiv. 69. 

nemaclada, Ixxiv. 37, 91, 94. 
nevadensis, Ixxiv. 30, 61, 65, 67, 

69. 
var. genuina, lxxiv. 67-69, 

_ 107- 109, 111-114. 

water Ivi. 58, 59; ‘Ixxiv. 10 , 26, 
49-51, 65, 87, 103, 109, 112) 

= onica, lxv 
ee bai a7 28, 55, 56, 

rs tie. 9, 29, 60, 62. 
peruviana, |xxiii. 74 » td. 
phaceloides, Ixxiv. 20. 
polycarpa, Ixxiv. 84 
ondii, 4 

pterocarya, 

ss iyi . 56; Ixxiv. i, 
13, 26, 29, 31, 34, 59, 108; 
110- 112, 114 

tinensis. , lvi. ee 59, 63, 65. 
racemosa, Ixv Viii.  Ixxiv. ’6, 4 

11,:21, 26, Oe, 30, 32-34° 
49, 108-114. 

var. lignosa, Ixxiv. 32, 33. 
Ixxiv. 

112, 1 
seorsa, 
pec gg Ixxiv. 8, 9, 11, 14, 30, 

73, 82, 07-1 2, 114. 86, 1 i 
sparsiflora, Ixxiv. 10, 27, 97, 100. 
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ee Segre 
Ly 54. 

Cryptantha { Bucryptantha, Ixxiv. 25. 
§ Piptocalyx, Ixviii 

a ie ollis, Ixxi 
suffruticosa, ey 32. 

i, lxxiv. 98. 
texana, Ixxiv. 12, 13, 22, 30, 55, 

56, 1 14. 
Torreyana, lvi. 57: boy. 0, 31, 

13, 22, 27, 73, 7779" 8i- 

calycosa, Ixxiv. 79, 81. 
= 2377 aguas . 78, 107- 

—,, lvi. 59; 

pumila, Ixxiv. 80, 82, 
107, 109, “110, 114. 

Torreyi, Ixxiv. a 
Traskae. ees 30, be 77, 114. 

—— poe, 10,3 11, 26, , 29, 

vitres, dee 
ni, ii 12, 28, 50, 86-88, 

90.7 10 
wyomin: ite cn - Ixxi 

- 55; 
ony. 36. 

- § Pterygium, lxxiv. 26 
ser. Albidae, Ixxiv. 42 

iy ‘ Affines, Ixxiv. 101 
ee “« Ambiguae, Lxxiv. 7: 
wo “ Angustifoliae, Ixxiv 

. . Barbigerae, lxxiv.60 

: “ Flaccidae, Ixxiv. 97. 
ce “ Graciles, Ixxiv. 88. 
* “* Leiocarpae, xxiv. 91. 
: “* Maritimae, Ixxiv. 44. 

v. 

s “ Muricatae, lxxiv. 69 
“ Pterocaryae, 

49, 
. “ Ramulosissimae, 

. Te salty a 
Cryptanthe depressa, Ixviii. 55. 

globulifera, Ixviii. 76. 
ramosa, Ixviii. 53. 

ee lix. 28. 
B. : 

Cryptogamia, Ixiii. 90. 
Cryptosepalum, lxxiil. 33. 

eats rum, rum, Ix. 33, 34, 40. 
soides, Ixxili. 34. 

Eeiee « stiatata. liii. 64. 
megal apres liii. 63, 64. 

gat eet 67. 
oides og . 92. 

Cue is Sy 156-161, 163. 
pre Ixix. 163. 

ihe Ixix. 163. 
rchioides, Ixix. 156, 157, 161. 
ss urvata, lxix. 163. 
postal mene 2 Ixix. 132, 159, 

Curly Grass, lxiii. 91; Ixvii. 159. 
uscuta, Ixvii. 

epha lanthi, evil 202. 
Gani: 2. 

a hiatvens, xvii. 201. 
vat. latiflora, vii. 202. 

“ vulgivaga, Ixvii. 202. 
il. ‘ 

vulgyva ga. Ixvii. 201. 
Cyathophora, lii. 40. 

catal paefolia, lii. 103. 
nanchinae, lii. 82. 

. 83. 
peewee § Vincetoxicum, lii. 83. 
Cynarea 
amaicanean Ixviii. 44; lxxiii. 42, 44, 

canoe 65, 69, 72, 73, 76; Ixxiv. 1é 
v. 44. 

glochidatum, Ixx. 32. 

glochidiatum, Ixviii. 45. 

grande, lxx. 32, 33. 
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Cynoglossum grande (continued). 
Ixx. 33. 

Howardi, Ixx. 

astw 
Nuttallii, lvi. 34, 35. 

yi, lvi. 
Cynometra, lix. 20. 

Martiana, li 

Cynthia, rad 126, 127. 
lxii. Cyperaceae, 64, ; lxui. 90. 

Mig dentatus, xiii. 142, 232; 
Vii 

aii. xxiii. 72. 
Cyphorima, Ixx. 18. 

soalen aa Ixx. Sg 
decumbens, Ixx. 2 

Se a 
Ixx. 26. 

@ 3. of a Pe < to on 
pret rann Ixx. 24. 
mandanensis, Ixx. 25. 
i Ixili. 96, 101. 
Cyp ium hirsutum, lviii. 65. 

ra 
anthera aurea 

3. 
Cystopteria, fi 172, 176. 

bulbifera, Ixiii. 136, 164, 170, 

fragilis, xiii. 1 
bor ode Niackayi, Ixili. 186; 

xv 
languida "i. 202. 

Cystostemon, Ixxiii. 44, 46. 
socotranus, Ixxili. 46. 

Cytisus scoparius, lxii. 80; lxvii. 176. 

Dalea alba, Ixv. 17 

wischiana, Ixv. 17. 
23. 

megacarpa, lxv. 15. 
es var. neo-mexicana, lxv. 

multiflite lxv. 23. 
v. 23 

tinctoria, | 
trifoliolata, lxv. 18 
triphyll. 1 

i. 97. 
Danthonia, lii. 59, 60; Ixili. 95, 231. 

ce 230, 231. om Via ie xiii. 

spicata, 2 (3. 
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Daphne Mezereum, Ixvii. 177. 
Darlingtonia b bra chyloba, var. gland- 

ulosa, lix. 

gracile, lvi. 
Hartwegianum, Ades 16. 
junceum, lvi. 
longissimum, vi 16. 

tylum, ‘Wi. 16. 
recurvatum, lvi. 17 

ei ad 
Daucus Carota, Ixii. 87. 
Day shag lviii. 49. 
iekose 
Piwote ‘varticillate: var. laeviga- 

us, Ixiii. 150, 276; bev 177. 
Dendropanax dariene se, Ixx . 82. 
——s diphylla, bri. “137, 140, 170, 

Dern grandifolia, Ixx. 71. 
Deschampsia alba, = — 

—— a, Ixili. 1 

exapetalu us, lix. 14, 
iilineenseis, var. glandulosus, lix. 

incurvus, lix. 14. 
one lix. 14. 

14. 
Desman met Dichrostachys, lix. 16. 
Devil’s Club, Ixxii. 123, 1 

38. 

Dimeresia, Ixviil. 102, 103. 

ve 
Dioclea, lxxiii. 
Dioscorideae, Ixix. 158. 

iospyros saeiaaa, lii. 77. 
Diplazia, li. 206. 
Di alesis li. 171, 172, 174-178. 

acrostichoides, li. 175, 178. 
angustifolium, li. 178. 
grandifolium, li. 172. 
pla ntaginifolium, li. 172, 175 
semihastatum, li. 178. 
thelipteroides, li. 178. 

Diploma, ag See 

ostemon, 
Distichlis si te ‘Miike 164, 231; lxvii. 

Disynaphia, lv. 282 
montevidensi, ‘Lexiii. 21. 

Ditaxis m loana, Ixviil. 87. 

taxis § Anacanthium, Ixviii. 87. 
Dixoniae 
Dock Butter, Ixiii. 107. 

linearifoli Doli lichos us, Ixxiii. 36, 40. 
trin i 37. 

Dolichos: § $Tvinervati, Ixxiii. 37. 
Dondia, lvi 

nigra, Wi 0. 
Deiiclianstas, lvi. 28, 31. 

gua ensis, lvi. 33. 
Deaba densifolia, ~— 52, 53. 

Mulford ; 

rotundifolia, Ixii. 45, 76; Lxili. 

Droseraceae, lxii. 76, 99. 
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Beg pereckons < lvi. 28-32. 
. 32. 
2 

Druopteris, lvii. 10. 
ummondii, Ixxii. 125, 

Drynaria crassinervata, Ixv. 8. 
ee a, 

uril, ix 9 6. 
aati ta, xv. 9. 

meget rd 172-174, 176, 177; 

montana, ‘li. 173. 
Schaffner li. 177. 
spinulosa dilatata, li. 200. 
Thelypteris, li. 173, 176. 

~~ ee ‘squamuligerum, 

Dryopteris § Gonioptri, ic 277. 
Du a, lii. 

vallicola, lvi. 51. 
Dwarf Misticion, Ixiii. 97, 

thamnus, lxv. 24, 25. 

Palmeri, lvi. 49. 

Ebenaceae, lii. 77. 
Echidiocarya, Ixviii. 57, 58, 61, 62, 

64; Ixx. 46. 
arizonica, Ixviii. 57, 73. 
en tg , Ixviil. 57, 73. 
ursina . 74, 

Echieae, xxii 
Saeremetiter ‘setiepinus, Ixx. 88. 
Echinochloa crusgalli, lxii. 61. 
Echinopanax, Ixxii. 124. 

horridum, lxxii. = 
Echinospermum, Ixviii. 44, 45; 

47; Ixxiii 60, 67; ‘Ixxiv. 5. 
brachyeentrum, var. brachy- 

tylum, lxx. 48. 

var. americanum, Ixviii. 45; 
Ixxii. 

eongees Ixviil. AT 
. hispi 

glochidiatum, Ixviii. 45. 
orum, Ixviii. 45. 

gracile, | Ix. 36. 

Echinospermum (continued). 
Greenei, Ixviii. 76. 

pinetorum, Ixviii. 4 
wskii, var. shot Ixx. 

var. occidentale, Ixx. 48. 
“  strictum, Ixx. 49, 50. 

scabrosum, lxx 49. 
strictum, Ixx 49-51. 
su decumbens, Ixviii. 46, 47. 
texanum, lxx 49. 
ursinum, ili. 46. 
virginicum, Ixviii. 45. 

Echinus mollis, Ixx. 90. 
Echio Berns — 44, 45, 49, 50; 

Coincyanum, Ixx. 10. 
collinum, ii 

Sten, Tow. BE. 



28 

Echium Panera 
> lxxili. 

rene Taxi, 
obtusifolium, . 52. 
oederiaefolium, Ixxiii. 52. 

eforme, Ixxiii. 52. 

Hc tc Ixx. 10. 
xxi = 52. 

vibes. Ixx 
var. [saahilati, Ixx. 10. 

44, 
Wurmbii 

Echium § Sleetenea. lxxiii. 
ae" 

anacua, 
elliptica. x. 89. 

a dene, ai, 14-17. 
wager 24. 

: Elaphoglossum, ee 
nima, Ixiii. "DAs Ixvii. 177. 

Pina Galeotti. hii. 55. 
mexicana, lii. 55 

Eleocharis, vii 
capitata, 

233. 
pags xiii, 162, 232; Ixvii. 162. 
palustris, Ixii. 43, 64. 

var. glaucescens, Ixii. 65; 

Robbinsii, Ixiii. 99, 149, 162, 232; 
Ixvii. 

rostellata, Ixiii. 103, 105, 110, 
149, 233. 

tenuis, lxiii. 106. 
tubere reulosa, Ixili. 167, 169, 233, 

; Ixvii. 162. 
pubnicoensis, Ixili. 233. 

cniathinds lxiii. 2 
Picante carolina lii. 21. 

20, 2 
mollis, lii, 21. 

torrhiza Burkei, lix. 18, 19. 
lix. 18. oo var. Burkei, 

Eleutheranthera, Soe 9. 
Elichrysum, lii 

7 sneer ea i. 21, 22. 

INDEX 

Elizaldia, Ixxiii. 53, 56. 
hete: 56. stemon, Ixxiii. 

m : 91. 
Elychrysum lavandulacfolium, lii. 21 
Elymus arenarius, Ixii. 

ar. villosus, Ixii. 45, 64; 
Ixili. 99, 232; Ixv. 42. 

64. 
virginicus, Ixiii. 151. 

var. hirsutiglumis, Ixiii. 151, 
232; Ixvii. 162. 

— he Resa Ixxiil 

Bipetracea, Ixii. 82, 99; Ixili. 92. 
, Ixii. 41, 42, 48, 58, 94 

Ixiii. 98, 148: Ixxii. 94, 
atropurpureum, Ixxii. 93. 
Eamesii, Ixxii. et 
nigrum, Ixii. 4 , 45, 82; lxiii. 96 

98, 99, ios, 148, 169, 300, 

ora, lii. 
inglei, liv. 65. 

rsracn tage liv. 75. 

Encelia § Geraea, tiv. 75. 
Ench ts 

mera, li. = 
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Epilobium, Ixii. 
coloratum, Ixvii. 177. 

i. 85. 
nyse hilum, lxii 

glandulosum, var. oe. 
XVli. 

var. occidentale, Ixiii. 276; 

molle, Ixii. 85, 86. 
ar. sabulonense, Ixii. 43, 

, 86. 
palustre, bx. 85; lxiii. 276. 

onticola, xiii. 276. 
ee ae Svcd: var. affine, Ixiii. 

a polystachium, Ixiii. 
97,1 

litorale, Ixiii. 187. 
ximu vi. 134 

palustre, lviii. 65. 
ides, lviii. 65; lau. 133, 

139, 170, 187. 
ateia, Ixvi. 134. 

Eranthemum adenocarpum, lii. 98. 
iflorum, lii. 99. 

tetrasepalum, lii. 99. 
Eremocarya, Ixvili. 54, 56; Ixx. 45; 

Ixxiv. 6, 7, 19, 21, 26. 
lepida, Ixviii. 57; Ixxiv. 37. 

erantha, Ixviil. 56; Ixxiv. 36 
var. lepida, Ixviii. 57; Ixxiv 

ta, Ixviii. 56; Ixxi 
lensing ‘Ixviii. 101-103. 

havensis, fae 101, 103, 104. 

leiophylla, 
melan nocarpa, “i 19. 

eats ine 
ensis, lii. 27. 

sodemhgeaece: li. 32. 
es, 

eniastrum, “e 25. 
hispidhie, lii. 
a 

170, 295, 300. 
Kergietsnibe; hi. ae 

iii, 136, 164, 

ii. 44, 46, 66; 
Erio onan a puicdaien ly. 295. 
sree or tifolium, Ixiii. 98, 

ar. majus, xiii. 234. 
callitrix, Ixiil. 
Chamissonis, f. ‘ albidum, Ixiii. 

var. albidum, Ixiii. 131. 
lum, albidum, Ixiii. 
131. 

var. candidum, Ixiii. 131. 

viridi-carinatum, lviii. 65; Lxiii. 

Eriophyllum, lvi. 47, 48; Ixviii. 103. 
isiaefolium, lix. 39. 

biternatum, lix. 3 
i lvi. 48. 
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Eriophyllum (continued ). 
cheiranthoides, lix. 39. 
confertiflorum, li 

Pringlei, Ixviii. 103. 
stacchadifolium, lix. 39. 

artemisiaefolium, lix. 

tanacetifolium, lix. 38, 39. 
tenuifolium, lix. 39. 

angusti tifolium, ee 
ety Ixx. 5 

ans fs vac re §2. 
argenteum, | Ixx. 53. 

? pe 190. 
australasicum, Ixviii. 75; Lxxiii. 

barbigerum, lvi. 59; Ixxiv. 66, 67. 
bracteatum, Ixviii 
calandrinioides, Ixviii. 80. 
californicum, Ixviii. 78. 

var. subgloc idiat 

canescens, Ixviii. 71. 
var. ism ign’ Ixviii. 70. 

Chamissonis, Ixx. 5: 
Chorisianum, levi 57. 

cireumscissum, ‘Ixviii. 55; Ixxiv. 

connatifolium, gee qd. 
pe Ixviii. 7 
rassisepalum 3 
Melicatglans, Ixviii. 80, 

rum, Ixxiii. 66. lewis 

clongatum, ex, 51, 52. 
enteum, Ixx. 51-53. 

Eritrichium (continued). 
alc. ili. 54. 

5 eB; ese 
“2 B 

& B = * = or _ 

, Ixviii. 80. 
ssoscomsndoe, _— 51. 

3; Ixxiv. 43. 

var. capitatum, lxviii. 78. 
congestum, Ixviii. 75. 

ae Ixviii. 
m, lxxiv. 63. 

sweet i. 68. 
iiattiovas,. levis 70. 

Mandonii, Ixx 
lon n> eae Ixviii. 79; 

1 xxv. 42. 
micranthum, Ixviii. 56; Ixxiv. 6, 

36. 
var. — Ixviii. 57; 

xxiv. 
micromeres, dae 47. 
molle, lxviii. 

var. i eae ew ad 84, 

nanum, lxx Ixx 
var. arotioides, Ixx. 52. 

Cc nis, Ixx. 52 
nothofulvum, “evil 70. 
obovatum, 
oppositifolium, Ixviii 80. 

cyan, tenes 5} 51. 
pampeanum, Ixx. 53} lexv. 42. 

olebeium, Ixviii. 77. 
bejum, var. tenue, lxxiii. 68. 
caule, xviii. 80 

var. nr cee Ixxvi. 52, 
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— a : 
Vv. 

pembalaieae Te vedi 62. 
pygmaeum, lxviii. 74; Ixxiii. 64. 
racemosum, Ixxiv. 6, 32, 33. 
ramosum, Ixviii. 53; ‘Ixxiv. 43. 
Rengifoanum, ixviii. 70. 
Riae, Ixxiii. 64. 
rupestre, Ixx. 51. 
Scouleri, lxviii. 
sessiliflorum, Ixviii. 75 

tinctorium, Ixviii. 71. 
Ixviil. 71; oo 104. 

Wal 74. 
Eritrichium § : Petra Ixxiii. 64. 

§ Coloboma, Ixviii. 43, 
44. 

7 § Cryptantha, lxxiv. 5, 

“as § Krynitzkia, Ixxiv. 25. 

5 § Piptocalyx, Ixxiv. 25. 
= sir tage searred Ixviii. 

ee § es 

re § Rutidocaryum, Ixxiv. 

Erodium ccutatium, liii. 14. 

E raea Centa 
Eschenbachia tenuisecta, lil. 33. 
Escobaria, Ixx. 89 
Escorbuto, liii. 53. 
Esenbeckia oo lvi. 53. 

uamaryllideae, Ixix. 157. 
Eupatoriastrum, 

Ixvili. 34. 
Nelsonii, 

ice Ixviii. 34, 35. 

Tei: 25; Ixy. 51; 

var. seardophyitum, Ixviii. 

Eupatorieae, lv. 235, 236, 286; Ix. 3; 
Ixi. 3, 31; Ixiv. 
Ixviii. 4, 34; XXiil 

Eupatorium, li. 3 
254 

51, 47, o% 
31, Bg "42; ixxiil. 3; Ixxv. 3- 
9, 48: 

acuminatum, vil 283, 290; Ix. 
50, 

adenophorum, s 85, 86. 
var. peruvianum, Ix. 85. 

aequinoctiale, lxi. 
affine, lx. 71, "75; Ixi. 25, 26, 33, 

albicaule, Ixxv. 14. 
var. laxius, Ixxv. 14. 

PP pahoemg li. 
amphidictyum, Ixviii. 30, 31. 
ake lv. 304, 305. 
amygdalinum, lv. 266, 284, 301, 

, 339, 345; j x. 49, 61; 

es 56. 
ie a ese Ixi. 56. 

angulifolium, 
osum, cg ae 

pee a a 304, 306. 
ngustissi 

, ly. 257; Ixviii. 9; 
teniii.. 

arboreum, lv. 347, 350, 351, 360; 
51. 

arbutifolium,. af 282, 287. 
cuans, lv. 7, 283, 288; Ix. 6. 

re 47, 

es, i. 8, 9; Ixxiii. 12. 
articulatum, lv. 267, 305, 316, 

341, 342; Ix. 72, 79, 80. 
; ‘xviii ascendens, i. ae 

= + parcisetosum, Ixviii. 
9. 
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Eupatorium (ontinue 
Asche rain, Iv. 12. 

eum, Ixvii. 33. 
so ae lv. ‘281. 

Ixviii. 
yresehe a, lx. 86. 
Saneigadiseciees lv. 266, 305, 315, 

316, 344, 357, 363; Ix. 73, 
, 64, 65, 78. 

f. ng 363. 
baecharoides, lv. 282, 287; Ixv. 

var. fratris, Ixv. 47; Ixviii. 10. 
. i Ixv. 47. 

ese lx. 63. 
um, Ixxv. 5. 

Ballii, Ix. 49 49, 54; Ixi. 34. 
ballo taefolium, lv. 237, 238, 266, 

320-322, 343; Ix. 24; 
Ixxiii. 10. 

var. caucense, ly. 238, 3 
typicum, lv. 237, 338, 

321. 
ballotifolium, lv. 321. 
a 

nguillense, lv. 271, 279, 281. 
bellidifo lium, lv. a ixviii. 22. 
beneolens, Ixxiii. 5 

f. ctenotum, Rei. 
. typicum, ixxiii. 6. 

rterianum , Iv. 295. 
betonicaeforme, Ixi. 73, 76; Ixxv. 

betoniciforme, lxi. 76. 

var. Bakeri, lxi. 46. 
“hv lxi. 3 46, 79; 

caaguazen i. 20. 
cr mew ran og beh 347, 349. 

y iv. 241, 313, 314, 

Eupatorium (continued). 
calderillense, lxi. 62, 6' 

eh, 

camachense, , 74. 
camataquiense, Ixi. 61, 67. 

cannabinum, 6. 
capillare, xxv. 

var. Riedel ‘Ixxv. 10. 

capillipes, lv. 
capitatum, <3 76. 
caracasanum, lv. 335. 
sardusphatiain: lv. 237. 
Carletonii, Ixxiii. 
carnosum, — 8, 9; Ixxiii. 12. 

celosioides, 
celtidifolium, lv. 266, 286, 304, 

xxiii. 13. 
var. hirtellm, Iv. 238, 311; 

3 quintuplinerve, Ixxiil. 

12, 13. 
“ typicum, lv. 238, 311. 

chamaedrifolium, lv. 348, 353; 

chilea, Ix. 71: 74; lxi. 25, 26, 33. 

chimborazense, lv. 348, 355. 

chiquitense, 
chiriquense, Vv 

choricephaloides, Ix. 8, 72, 81. 

choricephalum, lv. 239, 240, 

254; ; 

22; 6. 
eluuntitie, Ix. 22, 23, 44, 47; 

. 42. 
var. tomentosum, Ix. 22; 

Ixi. 43, 76. 
cochabambana, Ixi. 38, 76. 
cochabambense, Ixi. 38, 76. 

coelocaule, Ix. 8, 13, 18,50 61. 

columbianum, lv. 288. 
rsonii, Ix. 49, 62, 71. 

e 

conspicuum, lv. 251; ee = 

a“ 
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Eupatorium (contin nued). 
conyzodes, var. tunariense, 1xi. 

conyzoides, lv. 241, 273, 280; 
lx. 23, 46; Ixi. 36, 39, 77. 
— margari itense, Ixviii. 

ue cilia ta, lxi. 77. 
ss ciliatum, ba. 77. 
* oie ribunda, lv. 346; Ix. 

* floribundum, lv. 346; 

o Monier lv. 275; Ix. 
22, 23; Ixi. 43. 

3 mone bron Ixi 

a i , xviii. 12: 

cotacachense, lv. 356-358; Ixi. 34. 
crenulatum, Ix. 50, 64; xi. 31, 48, 

4 
critonioides, Iv. 293. 

canum, lv. 241, 356, 357, 

ep 

d i 0 78 didymum, Ixi. 44, : 
dimorph holepis, Ixviii. 26, 27. 
diplodictyon, lv. 242, 325; lxxiii. 

10. 
discolor, lv. 351; Ix. 48, 51; Lxi. 

33. 
dodoneaefolium, Ix. . Ol. 
Dombeyanum, Iv. 266, 305, 315; 

Ix. 11, 12, 28, 72, 73, 82; lxi. 33. 

Eupatoti tort —_ 

drepan 

33 

ed). 
des, : 12, 49, 50, 60. 

aruenrolente: lv. 243. 
dryadeum 30. 

elegans, lv. 356, 360; hai. 34; ixv. 
, 4. 

eleutherantherum, Ix. 75; lxi. 25 

elongatum, lv. 279. 
endytum, Ix. 13, 48, a ibe Ixi. 
_ 44, 55, 80; Axviii. 16, 2 
nixum, Ixviii. 15. 

epilobioides, Wy. 242, 313, 314. 
ericoides, 
acne ly. "243, 327, 329. 

pin 
var. doratophyllum, Ixxv. 6. 
— oe ss 

ouphyes, ‘Ixviii. 16. 

“< pseu dofastigiatum, ly. 

Ix. 74. 
*  $. lanceolatum, Ix. 74. 

extensum, Ixi. 35, 41. 
fascice , ix. 44; Ixi. 37. 
fastigiatum, lv. 266, ge 307, 

356, 359, 360; Ix. Ti, 73, 74; 

45, 59. 
- ms ag Iv. 50 "361. 

, 341, 342. 
Jexile, Ix. 14, 15, 72, 81. 
joribundum, Wy. 3465 lx. 47. 
tern Ix. 6 

ee a 

um, 
ruticosum, ag 31. 
uliginosum, Iv. 284, 302; Ix. 15, 

Funckii, Ixviii. 16, 17. 
Galeottii, Ixviii. 17, 18. 



34 INDEX 

a Goes Sip eeyay »; 
Gas 

var. Mic elianum, Ixviii. 18. 
einciihallobaan, lv. 357, 361; lx. 

glandulosum, Ix. 85, 86; Ixviii. 

glaucum, Ixxv. 10, 12. 
vil, Ixv. 51; ‘Ixviii. 14. 

glechonophyllum, lv. ‘316, 341, 
357, 363; 1 x. 75, 83; lxi . 65. 

a3 
gloeocladum, 7, 38; lxi. 44, 

glomeratum, Ix. 48, 50, 56; Ixi. 
Be) Bs 

iesacatiny lv. 347, 349, 356; 
8 

glyptophlebium, lv. 245, 304, 308. 
gnidioides, Ixxiii. 21. 
gracile, lv. 24, 266, 304, 312- 

ie epilobioides, lv. 266, 
304, 313 naked 362. 

typicum, 13. 
eracilentum, tei 18, “31, 67. 
grande, 
erandidenteteas ‘ly. 2 240. 

var. axiflorum, lv. 239, 240. 
grandifolium, Ixviii. 12. 

Ixi ' 
guapulense, lv. 244, 365, 366 
gynoxioides, Ixi. 
gynoxoides, ly. 282, 284: isi, 7, 

sag i crene tu. 7, 44, 57, 

Hadise, Ixxv. 11. 
halimifo lium, Ixxiii. 21 

aE 
Fa Has 4 

Ixxv. 
tum, Ixxv. 7. 

eee a 34, 55, 74, 75, 

hederaefoli Ixvili. 11. 
helianthifoliera Ix. 49, 50, 59; 

tanthum, lv. 344; Ix. 71, 75; 
. 25, 27, 33, 64, 65, 78. 

Eupatorium (continued). 
erzogii, Ixviii. 19. 

hidalgense, Ixxv. 8. 
es, oe 12, 13. 

Hilarii, xviii. 19, 20. 
Hitchcockii, “bau. 14. 
Hoffmannii, lxi. 23, 25, 78. 
Hookerianum, xi. 77. 
huigrense, 

v. 
humile, 320, 322 
hylibates, ie 346, 304, 311. 
hylobium, lv. 251. 
hylophilum, * ae 

- . 270, 275; 
nypargyrum, 
byperiifoiim, 

26. 
iant aay Ixi. 
ibaguense, ‘W. 366, 305, 317, 341, 

ignoratum, = 62, 67, 68. 
itans, lxvi 20, 21. 
incarum, is "60, 69. 

incasicum 49. 
inconspicuum, Ixi. 78. 
intercostulatum, So 247, 305, 

314; Ixiv. 5. 
inulaefolium, lv. 266, 267, 283, 

291, 336, 348; ‘Ix. 50, Boe 

f. suaveolens, lv , 309, 
354; Ix. 67; a8. 

f. 8B. suaveloens, Ixi. 50. 
typi » lv. 292. 

iresinoides, lv. 266, 282, 285, 
336, 338, ~~ 352; Ix. 20, 
30, 62; 

var. aden oo Ba Ix. 20. 
“*  breviflora, lv. 338. 
a i iflorum, lv. 338; Lx. 

ie sintroasiag, lv. - 

villosum, Iv. 286, 338, 
352; Ix. 20; lxi. 48. 

iridolepis, lv. 247, 271, 275; Ix. 
30. 

cum ; 
isillumense, feem a 20, = 85. 
itatiayense, 
iuaefolium, lv. a6. “Ix, 44: xi. 

37. 
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ee (conti Eupatorium Saprenacenl de 
aefo litho 

nued) 
lium, lv. 266, 271, gh, 
332, i 333; Ix. 43, 44; Ixi 

8. 
var. extrorsa, Ix. 44; lxi. 37. 

rorsum, lx. "44; ]xi. 

ivifolium, lv. 276. 
Jahnii, lv. 248, 341, 342; Ix. 7; 

Ixviii. 28. 
Jamesonii, lv. 348. 
Jelskii, lx. 44, 47. 
jugipaniculatum, Ixi, 61, 62. 
Kalenbornianum : 
Klattianum, lv. 28 3, 297. 
ee lv. va til 319; ae 84, 

aoe 
Ixv. 4 

siaehba wens, og 266, 270, os 
332, 333, 345, 346; ks kx. 43 
45; Ixi. 35, 36; 

“gs 

f. li um, Ixi. 36. 
lamiifolium, lv. 243, 364; lxxiil. 

ie 
lanulatum, lv. 249, 321, 324; 

Dexa. 10; 
eae Ixi. 44, 54, 61, 

lasium, 
atpanieuatn, in 61, 

v. 304, 309, 361; = 48, 

laurifolium, 1 28; 20. 

ister ob Ix. 49, 55; Ixi. 

8, 34; 

serena ca v. 266, 271, 278, 

S45, 846; Ix. 3, 45; bi, 35,36. 
leucomyelum, Ixviil. 

um, Ixxili. 21 
Ixxv. 

leucophyllum, Ix. 50, 66 3; 66; Ixi. 34. 

ligulaefoli me iB 

ligustrinum, 8 

pice tight lv. 253, 295, "347, 352. 
21; 

Lobbii, Ix. ‘37, 51, 33; Ixi. 45, 58, 

longe petiolatum m, lxi. 66. 
longipetiolatum, lx. 38; lxi. 9, 

61, 65, 68, 80. 
var. a, typicum, lxi. 9 

“ B. arbus mag | ti. 9. 
loniceroides, lv. 301, 
Lorentzil, lxi. 78. 
loxense, lv. = Ix. 74. 

I. 58, 80; Ixviii. 14. 
lili. 19. 

macrom Ixviii. 24. 
macrophylloides, lv. 249, 340; 

macrophyllum, ly. 250, 266, 327, 
eg iow Ie 366, 367; Ix. 85; 

mag ens 
mallotum, lx. 22, 23; Ix. 36 

42, 76. 
var. aporum, Ix. 23; xi. 43- 

3 23. 
Mandonii, Ixi. "46, 79. 
mapiriense, Ixi. 44, 50, 78. 
maracayuense, Ixviii. 13 
marginatum, lx. 51, 68, 44, 52, 

marrubiifolium, Ix. Si, i 
artiusii, lx. 34 +: x. 

Mapyorii, Ixviii. 24; lxxii. 16. 
oma oF onde lv. 293; lxi. 48, 79. 
meridense, lv. 252, 278, 332, 334. 

I Ixxiii. 15. 

micranthum, lxxv. 
a lv. 305, 316; 

Ixxiv. 
Ee cap lv. 252. 
microphyllum, lv. 249, 321, 323, 

a. a. albiflorum, lv. 340. 

ar. lilacinum, lv. 295, 340. 
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Eupatorium ( songpere 
itare, xv 50: 

ri nen i 58. 
serum, lv. 253, 283, 294. 

3 
Muelleri, lv. 240, 253, 254; 

Vili. 
Miilleri, lv. 253. 
ultifolium, Ixviii. 27; ixxii. 21. 

myriadenium, Ixxv. 9. 
neglec Vili “28. 
nemorense, Ixi. 51, 79. 
nemorosum, lv. 266, 284, 327, 

¥ fe ‘Ix. 49, 85; = 31, 45, 
74, 76, 6, 79; Ixxiii. 5, 

nepetoides, lv. 321. 
neriifolium, Ixv. 49. 
nervosum, "lexi 12, 

var. Paice aa baa Ixxiii. 

Ixxiii. 1 
urifolium, lv. 266, 283, 298, 

348, 354; Ixviii. 25. 
obtusisquamosum, lv. 365, 366. 

lxxv. 
v. 241, 266, 373, 280, 

333, 334, 345, 346; Ix. 23, 
44, 46; Ixi. 39, 77. 

var. paucifiora, lv. 28k. 
pauciflorum, lv. 281, 

officinale, »Ixiv. 108. 
Vv 

orgyaloides, Ix. 24, 49, 60; Ixiv. 

origanoides, Iv. 266, 282, 284, 
347, 351; Ixi. 27, 34. 

acrigeebio (continued). 
ar. Peas enearone lv. 335 

asanum, lv. 333, 

ze typicum, lv. 335. 
Pachanoi, lx 
pachypodum — 
paezense, lv. 284, "336, "326. 
pallescens, var. hirsuta, oe 292. 

hirsutum, lv. 
paniculatum, lv. "205. 

Sng aN TE lxi. 52, 53. 
earenieane Ixiv. 4 5 Ixviil. 9; 

Ixxiii. 
parviflorum, Ixiv. 17, 22. 
parvulum, ixxiii. 10, 16. 

var. Pape coc ai poe. lxi. 
8. rhodolaenum, as 49, 
camaces. Ixi. 4 

typicum, Ixi. ‘49. 
EG Ixi. 38, 79. 
pauciflorum, lv. cf “hi 343, 

pauperatum, lv. 321, 323. 
ii. 15 - : 

0, 317. 
pellium, lv. 286, 27%, 272, 332, 

333. 
pellucidum, lv. 290. 
penin sulare, Ixxiii. 16. 

esaaigne iii. 16. a 
iz 8. andeeesaeea Ixxill. 

Pennellii, lv. 254, 283, 297. 
Pentlandianum, Ixi. 4; 30, 44, 45, 

4 
perezioides, lv. rts 283, 298. 

4, 
oeni cum, Ix. 26. 

phylloce hateik Ixi. 36, 45, 70. 

pihineene, lv. 266, 305 317, 

357, _ 29, 80; Ixi. 9 

um, 
piptopappum, Ix. 79. 

piquerioides, Ix. 87; Ixi. 79. 
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Eupatorium (contin oe (continued). ed). 

Pitt nerve,  bexiii. 12. , xviii. 17, 18. quintup. 
polopolense, lxi i. 10, es 58 7 Xviii. 

ly ar. obtusifolium, Ixviil. 32. 
serratum i, 32. 

po 
pomaderrifolum, lv. 304, 306; 

pay 2 ees lv. 284, 302; Ixviii. 

popocatapetlense, Ixxv. 9, 10, 1 
populifolium, lv. 293, 330, 359: 
ge 76. 
ets a a aver eof 
porriginosum, 
praefictum, Ixvi a 
prionophyllum, ra 251; lxi. 10. 

var. a. typicum, Ixi. 10. 
“8, asymmetrum, Ixi. 11. 

ocerum, Ixxiii. at, 18. 

prunellaefolium, lx. 20, 80. 

gin ly. 307, 348, 353, 

pseudarboreum, Ix. 48, 53; Ixviii. 

pseudochilea, lv. 356, 357. 
o-dalea, Ix. 27. 

typicum, 
pews lv. 359; Ix. 74. 

, lv. 359; 9; Ix. 74. 
entata, F 74. 

- “sie latum, Ix. 
see ae ogee lv. 266, “383, 

291, 348, 353; Ixi. 24. 
pseudoriganoides, ly. 348, 353. 

odorum 27, 28. 
 terophy iiss lv. 367. 
pteropodum, lv. 366, 367; Ix. 85; 

lxi. 31, 76, 79. 
pulchellum, lv. 248, 279; Ix. 40. 

pumil Ixviii. 30, 31. 
var. vegetius, Ixviii. 31. 

punctatum, lil. 
punctulatum, lv. 267, 271, 278; 

pycnocephaloides, Ixi. ‘6. 

pycnocephalum, lv. 251, 266, 

é 8. prieson som Ixi. 56. 

é! Hs nophyium, svi. 32. 

resinosum, 
reticulatum, Ix. 52. 
revolutum, Ixi. 56. 
rhinanthaceum, Ixviii. 15. 

atisquamulosum, Ixviii. 

Pe ixxv. 12. 
28. rhypodes, lx. 

Riedelii, lx 
Robinsonianum, Ixxv. 6 

Ixv iii. 20; Ixxiii. 9. 

Rothrock, Iv ase 
ar. Shrevei, lv. 256. 

pe v. 256 
roupalifoli Ix. 30. 
rufescens, = él, 67; Ixxiii. 20. 

var. glabratum , Ixi. 67. 
Is. 67. 

um, lv. 348, 354, 364. 
Rusby, iv. 328, 366; ixi. 76, 79. 

lv. gg ot ne 

scopulo . 72, 82; 
xi. 32, 62, 64, 69, 79; ixviii. 17. 

semistriatum, Ixviii. "29. 

sericeum, lv. , 328; lx. 26 

— rratifolium, lv. 304, 310; Ixviii. 
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a (contin ued). 
serratuloides, lx. 14, 43, 44. 
sicderitidis, lv. 253, 295; Ixviii. 21. 
oo , lv. 8 

s, Ix. 1 2.31. 71, 78. 
Sinelairi,” lv. O58, 295, 296, 356. 
Sinclairii, lv. 35 56. 
smi cinum, lv. 283, 289; Ixxiii. 7. 
Sodiroi, lv. "357, 362; Ix. 72, 82. 
solidnemncides, lv. 2 266, 304, 310, 

357, 361; ix. 15, 81: 
, ees ” Ixviii. 33; 

var. Armourii i, lx. 32. 
sistas 3° orm any lv. 

typicum, lv. 361. 
aa Ixi. 46. 
sora 
soratense, lv. 314. 
sordescens, Ix. 59; Ixi. 55, 58, 66, 

79, 80. 
ar. ar. bolivian um, Ixi. 55, 80. 

sotarense lv. 304, 313, 314; lx. 
29, 79. 

a ees. - 313. 
spatulatum, Ixxiii. 2 

tong cs 
Sprucei, Ix. 33, 34, 49, éi, -Ixi. 34, 
eceer v. 334, 335; Ix. 43, 

rv 35, 40 
var. Martiusii, Ix. 34; Ixi. 41. 

25 Rusbyanum 5 ix "34, 43, 
46; Ixi. 41, 9. 

subvelutinum, ly. 
; lx. 34; Ixi. 

a, Ixi 
um, Ix. 12, "32, 36, 71, 

stipuliferum, Iv. 310; lxi. 63. 
ee lv. 266, 321, 

eum, lx. 87. 
Peden! 7 206 Sse dhe, sca 

354; Ix. 50, 64: Ixxiii. 16. 
suaveolens, lv. 292; Ix. 67; Ixi. 50. 

Eupatorium (continued). 
in 

m, Ixv . 53. 
subscandens, lv. 266, 270-272, 

279, 333, 334, 346; x. 23; Ixi. 
36, 42; Ixviii. 26. 

subtriplinerve, Ixi. 67. 
syringaefolium, lv. 362. 
tacotanum, lv. 258, 271, 276, 277 

f m, lv. 
var. trineurolepis, lv. 259, 

277; Ixviii. 19. 

XXIil 
tenuicapitulatum, Ix. 43, 46. 
tenuifolium, lv. 336, 337, 340; 

lx. 40. 
tequendamense, lv. dy 346. 

var. glabrata, lv. 346. 
glanduloso-pubescens, 

346. v. 
tetr. anthum, Ixi. 48. 
thesefolium, lv. 266, 304, 309, 

341, 343; Ixxili. 19. 
var. subellipticum, Ixxiii. 19 

icum, 19. 
thespesiaefolium 

nifolia um, Ixi. 45, 57, 61. 
thyrsigerum, lv. 283, 293. 
thysanol 

: » iV. 

tovarense, lv. 259, _ B37; ix. 
19, Pt 34; lxi. 3 

33-36; Ixi. 34. ; 
var. ovatifolia, lv. 301. 

“ ovatifolium, Iv. 282, 

ly. 301... 
Turczaninowii, lv. 364; Ixxiii. 7, 

sae 
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Eupatorium (continued). Eupatorium (continued 
uber, lx. 37, 38, “TL, 76; Ixxiii. 19, : -_ 5 aba: Ix. 24, 57; 

cube ao 297, 356, 358; Ixxi i 6, i atk 

uromeres, lv. 260, 270, 274. 4 Criindrocephals 288 
urticaefolium, lv. 319, 321, 343; 300; 329, 332, 

72, 80. 345; 1 7 30, yews 
oo lv. 295, 319, 343; 55; x, 28, 29, 34, 35 

clematideum, ]xi. 72. se § Diayuaphi Toul, 27 
urticoides, lv. 332, 333, “  § Eximbricata, lv. 269, 
ea tae Sgt" 38; 50, 65; lxi. ee Bota Acie 349, 

, 856; Ix. 11, 12 
var. —— Ixvili. > 373, xi. 34, 61, 

a" pica, Ixvilil. 33. ” iil imal : 269 
vacciniaefolium, ‘Iv. 303, 304, 327, 328, 344, 345, 

vallincola, Ix. 38, 72, 79, 80. i a dosha 
var. a. typicum, Ix. 39, 7 a § He lepis, lv. 28 

. ; "B : pilum, lx. 39, 79 . § Imbricata, lv. 270. 
S57, 339; le Vv “a 289 : § , lv. 270; Ixv. 52. 

variolatum, Ixxiii. 20, 21. ere rr as re 
Veuthierianuns, ix, 17, 88; ixi, 45, 84; Ixi. 34, 35 

80; Ixxiii. 15. : : Ixv. 52, 53; 
venosissimum, Ixi. 26. lei . rise 
verticillatum, Ixiii. 147, 292. _ Sphaereupatori i 
vestit » Ix. 49, 59. : "93, 24, — a 

vicosissimum | lv. 231. : oe tee ee 281, 
aan fe. $10, 257, 260, 361; 380, 30: 3s) Sr 

A , ; , 15, 

Lrerenig gS 284, 299, 332, 33 34 a3; eat ie 
336, 339, 348, 355; Ix. 51, 69, 2,30. 

oititee i ; Sees 
olkensii, Ix. 49, 55, 56; Ixi. 34. “ “” Disynaphia Pe 

Wageneri, lv. 336, 27, 30; Ixxiii. 21. 
Weberbaueri, lx. 48, 69 “ Eximbricata, lv. 303 
Weinmannianum, af ” Ixviii, 

ightii, 11 
xero. epis, ie Imbricata, lv. 270, Ixi. 49. 
ee lv. 261, 333, 335. 
ymalen: — amplexicaul, ize. 72. 

Anthonyi, xviii. | cicateaienen: ly. 261, 325, 326. 

Eupatorium § Campuloc oclinium, lv. elarionensie, . 87. 
269, 325,345; Ixi. 34, Deppeana, Ixviii. ‘SP 88. 
73; ‘Ixviii. 14; Ixxiii. Hinkleyorum, Ixx. 72, 73. 

11. : hirsuta, Ixiii. 273 
< § Campylochinium, lv. Hookeri, Ixviii. 87. 

325. multiformis, Ixviii. 87. 

Y § Campyloclinium, _ lv. polygonifolia, lxiii. 158. 

262. rtulacoides, Ixx. 73. 

. § Conoclinium, lv. 249, Euphorbia subsect. Ipecacuanhae, 
269, 320, 323, 343, — Axx. 73. 
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Euphorbiaceae, Ixviii. 80 Fern (continued). 
Tae sbathae Pivllanthene, Ixviil. Mar * er —_ 

stri 
Euphrasia americana, lxii. 93; lxiii. ~—s li. 169, 170, 177, 178, 182, 183 

186. 
canadensis, Song 149, 290. Festuca capillata, Ixiii. 232. 
purpurea, Randii. Ixii. 45, nutans, Ixiii. 136, 170, 232. 

ao asa, 99, 139, 290. rubra hy ixii, 41, 64. * 
n ‘. albiflora, Blaucescens, Ixii. 64; 
ii. 99, 290. 

stricta, lxiii. 290. tf invabtifhiva: ‘Ixvii. 162. 
Euplassa bahiensis, Ixxiii. 41. Ficus, lii. 89 

inaequalis, li. 41, Filices, li ya Ixiti. 90 
incana, Filicine 
laxiflora, Ixxiii. 41 Filipendula hexapetala, Ixiii. 267. 
legalis, Pat. rubra 
meridionalis, a 42. Ulmaria, vii 388. 
niti , Ixxiii, Filix mas, lvii. 10. 
occidentalis, Ina, 41. Fir, lxiii. 133, 169, 186, 267; Ixx. 91. 
organensi xxiii 41. Fitzroya cupressoides, ‘Ixx. 91. 
pinnata, Ixxiii. 42. patagonica, Ixx. 

Euploca albiflora, Ixx. 53. Flacourtiaceae, liii. 43. 
convolulacea, Ixx. 53. Flag, lxii. 68. 

Eutoca albiflora, xv. 43. Flax, lxii. 14. 
Everlasting, Ixii. 37. Fleischmannia, lv. 263. 
Exarrhena, Ixxiii. 62. arguta, lv. 263; Ixviii. 21. 

coecaria serrata, Ixviii. 84. repens, lv. 262. 
Exioxylon, Ixxiii. 49. Flourensia, liv. 3, 186. 
Eysenhardtia, Ixv. 16. atacamensis, liv. 142. 

corym , liv. 121, 122 
Fabrica, Ixix. 156. var. araucans, liv. 122. 
Facchinia Iwi il ‘: eolata, liv. 122 
Fagonia, glutinosa, liv 

chilensis, Ixx. 72. heterolepis, liv. 186. 
cretica, lxx. 7 i 72. hispida, 

as r, : Flourestina, Ixviii 
** californica, Ixx. 72. Forbesia, lxix, 157. 
** canariensis, lxx. 71, 72. Forget-me-not, Ixx. 43. 
* chilensis, lxx. 72. Forsteronia brasiliensis, lii. 80. 
**  typica, lxx. 71. escens, 

indica, lxx. 72. Fouquieria Digueti, Ixxv. 30. 
microphylla, ex, 72. ularis, Ixxv. 3 

7a. Fragaria canadensis, ini, aE, 
anise Ixx. 72. vesca, var. americana, Ixiii. 135, 
“2 espa, e-4 72, gts 

virginiana xii. 
Fall Dandelion, Ixii. 97. G var. terrae-novae, Ixii. 41, 
Fatatil, liii. 77. 
Fatsia, ine 124. Frankenia Berteroana, Ixx. 92. 

horrida, Ixxii. 123. glabrata, Ixx. 6 
Ferdinanda, lii. 50. . 

lii. 50 Lemaire ‘li. 31, 
eminens, lii. 50. F 

Fern, li. 188, 197, 199, 205, 207, ibe liii, 14. 
214; Ixvi. 132; lexi. 92; ‘Ixxiii. califor rnica, liii. 14. 

Chain aa “eon. mexicanum, Iii Ixiii. 109, 145, 147. Fremontodendron mexicanum, : 
Licorice-root, Ixvi. 129. 14. 
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Friedrichsthalia, Ixxiii. 70. 
Fritillaria alba, Ivi. 12. 
Fuchsia abrupta, hav 37. 

verrucosa, Ixxv. 32. 

Gagea arvensis, lvi. 5. 
peduncularis, lvi. 5. 

villosa, lvi. 
Gaillardia, lvi. 41. 

Galapagoa, Ixx. rt 58. 

Teratak. i he 57, 59, 60. 

Galega coeralés Ixv. 

Galeopsis Te brakity var. re Lxii. 92. 

Baas filiformis, 
r. epa pposa, lii. 57. 

pes, 7. 
serrata, lii. 57. 

Galium Claytoni, Ixii. 45, 94; Ixiii. 

palustre, lviii. 65; Ixiii. 291. 

saxati e, viil. 
tinctorium, os 94; Ixiii. 104, 

106, 1 
trifidum, Ixii. ae Ixiii. 104, 291. 

lum | Ixiii, 105, var. halophilum 
291. 

——: lii. 72. 
tyle,; Ixxiii. 55. 

Gaultheris, Ixiii. 98. 
r ns, 

Gaylussacia taancoth ‘Ixiii. 135. 
dumosa, lxiii. 285. 

var. ——— Ixili. 99, 
284, 285. 

Gaza, sem Sets the 
an 

Gautiany Plameutis: Isiii. 158, 160. 
verna, lviii. 

Pemba lvi Ixii. 89, 100. 
SE sali, Levi. 176. 

carolinianum, ii. 176. 
P tense 
obertianum, Ixiii. 140, 170. 

Gerardia, lii ; Lxiii. 138, 161. 
acumina’ 00. 
barbata, hii. 100. 
a lii. 100. 
consobrina, lii. 100. 
dulcis, lii. “Ol. 

var. floridana, lii. 101. 
maritima 
neoscotica, Ixii, 93; Ixiii. 138, 139. 

Eeepeenes ; lxiii. 290. 

serictam, Ixiii, 1 137, 268. 
virginianum, Ixiii. 137, 170, 268. 

effusa, lvi. 5 
ani var. axillaris, lvi. 57. 

ues Ixx. 81, 82. 
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Gilibertia (continued). 
darienensis, 

stenocarpa, Ixx. 8 
Gleditsia inermis, a A 

triacanthos, ‘lix, aS 
Glyceria 64; xiii. 231. 

grandis, f. pailescens, Ixiii. 231. 
aXa., xiii. ; xvii. 162 

r. F emnaldii » bi 
Glyptop resi Ixviii. 
Gna apbalium, , ii. 33; iit 37, 81, 95; 

brachypterum, Ixviii. 101. 
Latisiculacetin, i: 24. 22. 
lavandulaefolium, lii. 31, 22, 

4, 85. 
nubicola, 
obtusifolium, Ixii. 95; Ixiii. 157. 
pedunculos Ixviii. 99. osum, 
polycephalum, Ixii. 95. 
urpureum m, Ixviii. 99, 100; lxx. 87. 

rosace tg Ixviii. 99. 
ape aot ii . 99. 
i haalatars Ixviii. 100; Ixx. 87. 

e, Ixviii. 100. 
mae ah a Ixiii. 164, 298. 

Ixx. 

Goniophlebium californicum, _ Ixvi. 

Gonolobus, lii. 85. 
Gordonia, liii. 

aema toxylon, lili. 36, 37, 40. 
villosa, liti 

Gramineae, lii. 60; ‘Ixii. 61, 99, Ixiii. 

Grammitis elongata, lxv. 6. 
v6. 

Cotton, Ixiii. 131. 
Curly, Ixiii. 91; Ixvii. 159. 
English, Ix 63. 
Vanilla, 164. 

Gratiola aurea, bei. 102, 157, 290; 
= i. 203. 

i Brice Ixiii. 109, 169. 
Greeneocharis, 790; 26 55; Ixx. 46; 

circumcise, Ixviii. 55; Ixxiv. 41. 
r. hispida, Ixviii. 55; Ixxiv. 

dichotoma, Ixviii. 55; Ixxiv. 42. 
Greniera, lvii. 11, 

Guttiferae, Ixii. 83, 99. 
deniae, Ixviii. 87 

G Treculiana, Ixviii. 91 
me elongata, ymno; 

Gymnoleima, Ixxiii. 55. 
Sea liv. 5-10, 13-20, 31, 

45, 
acuminata, liv. 13. 
annua, liv. 113. 

Ce REE CME Me oe ee Lae eee Ae pe 
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Creuien’ (continued). 
aurl a; ly.:9, 19. 
brevifolia, liv. 15, TE. 
calva 
percent a liv. 16, 95. 
ciliata, li 
cine pases liv. ‘14, 19, 59. 
oosencne liv. 6-8, 15, 19. 
cru ~ 16. 
demuae liv. 
decumbens, ae 18 17, 48, 50. 

187. encelioides, liv. 
ensifolia, liv. 1 2 
flava, liv. 13, 17-19, 48, 50. 
Ghiesbreghtil, liv. 17, 5 

oebelii, li , 16 

Ku wre te liv. 16, ee 
latibracteata, liv. 17, 4 
Liebmannii , liv. ‘. 76, "7. 
lin liv. ” 109, 1 10. 

ccaohale, liv. 7. 8, 15. 
mulltora, liv. 15, 109, 112, 113. 

annua 
neviessia liv. "15, ‘109, 110. 

patens, liv. 3. 
ar. abbreviata, liv. 

brac 
— m 

- ophylla, liv. 8. 

ee te 14, 59, 96. 

ttie 

, 6. 

sq sa, liv. 17, 51. 

subflexuosa, liv. 13, 15. 

tenella, liv. 16. 

Crna (continued). 
uifolia, liv. 14, 15, 59, 98. 

trp artita, liv. 14, 59, 97. 
triplinervia liv. 1 

Gymnolomia subg. Coiccennen liv. 

Gynoxys,, nod 28. 
bolivi liii. 28. 
peddaphetbay liii. 28. 

lv. 303 

mmersonii, lx. 63. 

Habenaria, lxiii, 147. 
blephariglotis, Ixiii. 
bx ri say Ixiii. ‘90, 110, 

245. 
bra racteata xii. 45, 68; lxiii, 136, 

clavellata, lxii. 69. 
flava, Ixiii. 17, i, 14s, 160, 168, 

2 
var. i Ixiii. 148, 

244, 
Hookeri, Ixiii. 245. 
hyperborea, Ixiii. 244. 

obtusata, Ixiii. 245, 167. 
psy yeodes, Ixili. 151, ‘157. 
viridis, var. bra cteata, Ixii. 68; 

Haberlea divaricata, lv. 319. 

hispi Ixvil 
Rapid, ei 46 46, 47. 

macic Ixviii. 45. 
mexicar _ Ixviii. 46. 
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——— (continued). 

irgini Ixviii. "45: 
Haemadoraceae, Ixiii. 162. 
Haemocharis, lili. 36-38. 

trata, li. 39. 
var. acutifolia, lili. 39. 

ili. 41. 

villosa, 
Wrighti, liii. 41. 

) 

INDEX 

pops Ixx. 5; xxiii. 65. 
Harpalium, liv. 1, 2, 10 

: 45,1 
sericeum, lii. 41, 42; liv. 2, 188. 
truxillense, hs 

Hospalinies ‘li. 41. 

virgata, Ixxv. 17. 
Hastingsia, lvi. 

Ec a 

Hawthorn, Ixiii. 95. 
Hebec eed. le: 327, 344; Ixviii. 34. 

ecatanthu 
macrophyllum, lv. 330. 
ee v. 365. 
Urolepi 6. 

fe) jane Ixviii. 35. 
suey emo r 

dasy s, liii. 43. 
Hedera Tieria, | 
tevin, 103 vi. 36, 40; Ix. 41; Ixv. 27; 

riophyllanae, Ixviii. 103. 
Helouausltaichellinae ayy 101. 

10-13, 21, 141, 18 
gustifolius, liv. 1, 156, 157. 

22, 
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eee a 
) ALY. Sea 

aes oa eee, liv. 
lanceolatus, liv. 121, 122. 

87. 

niveus, liv. ; 
S eeltaan liv. 12 

iv. 12. 
45 

ena me liv. 67. 
revolutus, liv. 119, 121, 122. 
rigidus aw 10, 188. 
rugosus 
atabeutenitin liv. 10, 188. 
similis, liv. 12, 189. 
Sodiroi, liv 4 140. 
speciosus, 
eee , liv. 173, 174. 
Sryszvlowiet — 141. 

andra, Ixxiii. 70. 
Holionsea liv. 5, 6, 14, 18-20, 27, 45, 

multiflora liv. 14, 108-110. 
ar. hispida, ‘liv. 114. 

Helonias virescens, liii, 4. 
Hesperonia, lvi. 20. 

23. 
Hesperoseordium maritimum, lvi. 8. 
Heterocar 
Heterochacta » tgnaphalicides, lii. 29. 

stricta 29, 30. 
Heterochromeae, Pas 23. 
Heterolaena, lv. 
Heterotheca deltoides, liii. 27. 

onogynia, lxix. 155. 
Hieracium canadense, Ixii. 97. 

paniculatum, Ixiii 300; 

paniculatum X scabrum, Ixvii. 

Pilosella, lxiii. 300. 

ush Blu pr heasin Neils 97, 98, 

Hinterhubera Laseguei, liii. 25. 
ericoides, liti. 25. 

Hippocratea affinis, lii. 73. 
meizantha, li. 72 

a Be Mh 
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Homalobus (continued). a americana, Ixili. 277; 
am Ixv. 36 Ixvii. 179. 

canescens, Ixv. 32. chinensis, Ixxil. 93. 
Clementis, Ixv. 35. mbellata, pes 179. 
curvicarpus, Ixv. 38. Hydronbiln, 40: lvi 
debilis, Ixv. 33. Hediophyltacens; Ixxiv. 15. 
decumbens, lxv. 36 Hydrophyllum, lix. 
decurrens, lxv. 28, 37. ndiculatum, lix. 29 
detritalis, Ixv. 32. Hymenaea, lix. 20. 

par, . 34, artiana, lix. 20. 
Dodgeanus, lxy. 34. Hymenatherum, lvi. 4 

episcopus, Ixv. 33, 38 Hymenopappus, el ~~. 93, 96. 
arenosus, lxvi 
artemisiaefolius, gg 93-95. 
carolini niensis, Ixvill. 94. 

Halli, Ixv cinereus, Ixviii 

humilis, Ixv columbianus, Ixviii. 97, 98. 

hylophilus, Ixv. 36 corymbosus, Ixviii. 93-95. 
Nuttallii, — 95. 

. 94 i ciformis, oa Aaa Ixvi 
latus, Ixv. 31 eriopodus, Ixviii. 97. 

macrocarpus, Ixv. 39. filifolius, Ixviii. "94, 97, 98. 
pany seac Ixv. 36. var. cinereus, Ixviii. 98. 

Fisheri, Ixviii. 94. 
cine gtalies, Ixv. 37. flavescens, Ixviii. 94, 95. 
Palliseri, Ixv. 37. vomarginatus, Ixviii. 93, 95 
paucijugus, lxv. 36. glandulosus, Ixvili. 94. 
a ae aie 39. gloriosus, Ixviii. 93, 96, 97. 

39. integer, Ixviii. 96. 
seadibiiea, ta 37. lugens, Ixviii. 93, 97. 
simplicifolius, kxv. 31. luteus, Ixviii. 94, 97. 
stenophyllus, Ixv. 37. mexicanus, lxviii. 93, 96. 
stipitatus, 34, elsoni, Ixviii 
strigosus, Ixv. 37 Newberryi, lxviii. 93, 96 
strigulosus, Ixv. 34. niveus, Ixviil. 
tenellus, Ixv. 34. udatus, Ixviii. 96. 
tenuifolius, Ixv. 36, obtusifolius, Ixvii. 96. 
uniflorus, ixv. 31. ochroleucus, Ixviii. 97. 
vexilliflexus, Ixv. 33. , Ixviii. 93, 94. 
wingatanus, Ixv. 34. parvulus, lxviii. 98. 
wingatensis, = 34. uciflorus, Ixviii. 93, 97 

Honkenya, lvii. 1, petaloideus, lxviii. 96. 
Hoopesia arbo: so 65 polycephalus, Ixviii. 98 
Ho beam, Ixiii. 91 diatus, 
Hop Tree, lviii. 49. robustus, Ixviii. 93, 95 
Hordeum jubatum, Ixii. 64. scabiosaeus, Ixviii. 93, 
Hornbeam, Hop, Ixiii. 91. scaposus, 
Hosackia, liii. 14. sulphureus, Ixviii. 94. 

almi, Ix tenuifolius, Ixviii. 93, 95, 98. 
oO ee Gh — Ixiii. 135. tom: 8, Ixviii. re eis 

» IxXll. 99. H pane erent liv. y ’ 
Hudsonia, Ixiii. 92. ae 19-2 a. 

ericoides, Ixvii. 177. angustifolium, liv. 7, 8, 16. 
Hyscinthus, Ii. 14, 15. cordatum, iv; 6,8) 18:10 

is, lvi. 14. Goebelii, liv. 8 : 
H 4 paniculata, var. grandi- guatemalense, a 8 

flora, Ixii. 77. exicanum, liv. 8 
Hydrocharideae, xix. 158. icroce liv. 8 
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Hymenostephium (continued). 
pilosulum, liv. 8 

chee pets. Invi. 93. 
osa, Ixviii. 94. 

, Ixviii. 94. 

Hypericum boreal Ixii. 83; Ixiii. 

dissimulatum, Ixiii. 
Ixvii 

gentianoides, lvii. 19. 
m, | ' 

virginicum, Ixii. 43, 45, 83. 
Hypoxidaceae, xix. 120, 156-158. 
ypo e 57, 158, 160. 

‘ 157. 
158. 

s, xix. 120, 1 121, 123, 125, 137, 
SI. 155-160. 

eae ree lxix. 122, 137, 138, 
144, 151. 

caricifolia, Ixix. 129. 
carolinensis, ee 126, 127. 

» xix, 123, 146, 

- mexicana, lxix. 129 
erecta, Ixix. 120. 

. aestivalis, Ixix. 134, 136. 
ar. leptocarpa, Ixix. 127. 

erectum, Ixix. 126. 
fibrata, lxix. 123, 143, 151-155. 
fiifolie, ict 123. 124, 126. 
gracilis, Ixix. 1 
graminea, Ixix. 1 

ndis, lxix. 12 127. 
rsuta, lxix ot 122, 126, 127, 

134, 151-155. 
var. lept res os 

humilis, lxix. ‘bs, ras LAS, 151- 
155. 

juncea, 120, 122-126, 134, 
139, 142, 151-155. 

var. a, x. 140, 142 
leptocarpa, Ixix. 
mexica mT: eee! 193, 145, 146, 

151, 
Ena om Pa 123, 137, 139, 

151-1 155. 
pallida, Ixix. 1 126. 
potosina, Ixix. 123, 139, 154, 155. 

149, 274; 

Hypoxis a tetgae 
pusilla, Ixi Hae 
aon be ki 132. 
— Ixix. 12, 132, 133, 151, 

153—- 55. 
rugosperma, Ixix. 123, 141, 142, 

3, 154. 15. 
scorzoneraefolia, lxix. 161. 
mero lxix. 120-122, 134-137, 

tepicensis, Ixix. 122, 134, 135, 
1 

Wrightii, Ixix. 123, 140, 141, 
151, 154, 155. 

Hypoxis subg. Euh we Ixix 121, 
Ianthe, Ixix. 121. 

Hystrix patula, Ixiii. 339. 

a amara, Ixiii. 140. 
bidium, lvii. 10. 
ics panamensis Ixx. 72. 
ihr ae hex. 71. 

. 
Iehthyothere, ‘i 1 1, 2, 6. 

ubia 
Tlex, 

fastigiata, Ixiii. , 204. 
glabra, Ixiii. 91, 92, "97, 98, 105, 

109, 110, ae 148, 158, 159, 

var. " 
Ixvii. 176. 

sn eS Ixiii. 159, 274 
" uifc olia, Ixiii 274; 

6. 

a, Ixxiii. 35. 
nambalensis, pies 35. 
rynchocarpa, Ixxiii. 35. ae 

fadianters group Pinetosios: Ixxiii. 

Inkberry, Ixiii. 98, 105, 109, 145, 169, 
170. 
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Inga, lix. 2. 
anomala, lix. 4. 
assa, lix. 4. 

vera, ‘ix. 28. 
subsp. pa ah — 1. 

Er; rtori 
var. lamprophylla, sa ‘ 

Zyzia, lixt portoricensis, lix. 

Inula antes, lii, 25. 
Inuleae 27; ixvi 
In nuleae-Angianthinae, Ixviii. 103. 
Iostephane trilobata, liv. 13. 
Tresine angustifolia, lili. 56. 

errerae, iii. 

lxiii. 95, 
— var. canadensis, init 139, 

versicolor, sey 43, 68. 
—- , lix. 

sta,‘ 21. 
tg etme 102, 104, 146. 

hinospora, var. ’Braunii, Ixvii. 

Ixvii. 160. 

minuta, tata! 161. 

Jacaratia, lxx. 79. 

Jatropha (continued). 
rlandieri, Ixx. 

calyculata, a 86. 
canescens, lxvi toes 
ceathartica, xx.'8 
cordifolia, eit 36. 

ui 
tubulosa, lxviii. 86. 

Jocaste purpurea, var. albiflora, lvi. 
18. 

Joe Pye Weed, Ixiii. 147. 
Johnstonelia, Ixxiv. 6, 19, 21, 26. 

uata, Ixxiv. 34. 
vaeabade Ixxiv. 

var. =e Ixxiv. 32. 
Juglans cinerea, lviii. 44. 
Juncaceae, Ixii. 09. 
Juncoides campestre, Ixii. 68. 
Juncus gee ary Ixiii. 105, 142, 

articulatus, xii 67; Ixiii. 152, 

x brevicaudatus, lxiij. 242. 
X canadensis, Ixiii. 242. 

nod , Ixiii. 242. 
var. obtusatus, Ixii. 43, 46 

7; lxiii. 142, 242. 
Baltic , xii. 67. 
balticus, var. littoralis, lxii. 43, 

brachycephalus 
Se earner gee bs ise, 166. 
bufonius, lxii. 66 

var. compactus, Ixiii. 239. 
sey aS Ixiii. 

; Ixvii. 165. 
coshaneests lxiii. 239, val wn 

 ‘golutus, bali. 240. 
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Juncus (continued). 
filiformis, lxiii. 169. 
Greenei, Ixiii. 150, 239. 
eas agai Ixiii. 92, 142, 149, 

242; 167. 
militaris, bail. 242: Seer ae 166. 

| Ixii 
qibticadasdes Ixii. 46, 

8. 
——— lvii. 19. 
stygius, lviii. 
subcaudatus, Ixiii. 142, 143, 149, 

6, 
var. planisepalus, lxili. 241; 

vii. 165. 
pare Ixii. 67. 

r. Williamsii, xiii. 239. 
Juniper, Tail. 14, 34, 35, 55, 58, 94, 

1 
, Creeping, Ixii. 39, 59. 

Juni s, Ixu. 48. 
communis lxit. 57. 

ar. de epressa, Ixii. 58; Ixiii. 
1 

af ee Ixii. 41, 
- a 

horizontalis, cea 3. 59; 

: 23. 
Justicia atramentaria, lii. 103. 

aurea, 03. 
moctli, lii. 103. 
mohin tli, lii. 103. 
spicigera, lii. a 
umbrosa, lii. 

Kalmia SSeegte: Ixiii. 98. 
Kanimia, lxi. 2 ; lxiv. 71, 94; Ixviil. 

colombiana, Ixviii. 
corymbulosa, Ixiv. Gi. 

tetragona, Ixvii. 
hybrida, Ixvii. 177. 

— ise 

dioica, liii. 
microphylla, ey 12. 
pro rope pie 

’ 

Krameria glandulosa, Ivi. 51, 52. 
51. 

ar. glandulosa, lvi. 52. 
parata, lvi. 52. ee 

Krigia, Ixxii. 126. 
virginica a ivi 19. 

Krigia subg. Cynthia, Ixxii. 126. 
Krynitzkia, 48, 59; Ixx. 45; 

Ixxiv. ry 19, 20, 25, 
—- Ixxiv. begs 102. 
mbigua 

angusuitea, Aahasg 38. 
bar: — , Ixxiv. 66, 

ar. inops, Ixxiv. 67, 68. 
californica, Ixviii. 78, 104. 
ye Ixviii. 

cedrosensi s, Ixxiv. 
Chorisiana, xviii. 77; lxxi 
ircumscissa, 

decipiens, lxxiv. 61. 
denticulata » Ixxiv. 71, 7% 
depressa, iv. 

Fen 89, 90. 
Fendleri, bx Ixviil. 51, 105. 
foliosa, Ixxiv. 63. 
fulvocanescens, Ixxiv. 105. 
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Krynitzkia (continued). Kuschakewiczia, lxxiii. 71. 
ensana, lxxiv. 105. Kyrstenia, lv. 303; Ixxv. 13. 

mexicana, lxviii. 53; Ixxiv. 43. calophylla, Ixxv. 5. 
—— Ixviii. 56; Ixxiv. 36. grandifolia, lxviii. 12 

r. lepida, xviii. 57; Ixxiv. Rothrockii, lv. 2 
37. subintegra, Ixxv. 13. 

micromeres, lxxiv. 47. 
microsta chys, Ixxiv. 93. Labiatae, Ixii. 92, 100; Ixxi. 64; Ixxv. 

, ixxiv. 66. 45. 
ort ig a Ixxiv. 87. Lacaitaea, xxiii. 69, 70; Ixxiv. 14, 15. 
mollis, -: 105 calycosa, Ixxi 70. 
alicadie var. se Ixxiv. Lacathea, liii. 36, 37. 

105. Lachenalia, lxix. 157. 
var. setosa, Ixxiv. 105. Lactuca, lxxv. 25, 26. 

muri¢c sileti Ixxiv. 70. rsuta, Ixiii. 300; a 208. 
oblata, Ixxiv. 105. tinctoc iliata, Sg? 
oxygona, Ixxiv. 51, 99. Varianii, lxx Fi 
Palmeri, Ixxiv. 106. Verdickii, io. 26. 
erg Ixvii villi. 52; lxxiv. 106. Lady Fern li. 178, 179, 181, 184, 
Pattersoni, Ixxiv. "55. 186-189, ’197, 198, 201, 206 
= Ixviii. 51; Ixxiv. Laennecia’ filaginoides, lii. 30. 1 ns 

-conaan Ixviil. ty Ixxiv. 106. Lamb’s Quarter, Ixii. 72. 
terocarya, lxxiv. 52. Lantana Camara, lxx. 90. 

var. peetinata Ixxiv. 52. horrida, Ixx. 90. 
pusilla, rubra, Ixx. 90. 
uaa: tai 106, Laphamia, lvi. 37-39. 
racemosa, Ixxiv. 32. ilensis, lvi. 39. 
ramosa, Ixviii. 53; xxiv. 43. , pasties i. 39. 
ramosissima, ixxiv. 32, 48. ee a hala, lvi. 39. 
rostellata, Ixxi Palm Tip 
Scouleri, kiwi. 75. Ixxiy. 106. Seana) ivi 39. 
sericea, ‘Ixxiv. 106. tenella, lvi. 39. 

var. fulvocanescens, Ixxiv. Toumeyi vi. 39. 
106. Laphamia ft easier lvi. 37. 

setosissima, Ixxiv. 106. Laplacea, liii. 36-38. 
sparsiflora, Ixxiv. 100. alpestris, liii. 38. 
Suksdorfii, Ixxiv. 98. barbinervis, liii. 38. 
tenuifolia, Ixviii. 78. camelliaefolia, liii. 39. 
texana, v. 56. camellioides 
Torreyana, lIxxiv. 79, cameniaefolia, liii. 3° 

var. calycosa, Ixxiv. 79. Curtyana, liii. 39. 
—ore Ixviii. 78; Ixxiv. dis, hii. 40. 

106. aetna. liii. 40. 
utahensis, Ixxiy. 50. inaequalilatera, 39 , Ixxiv. 106. inaeq 3 Watsoni, lxxiv. 87. insignis, Krynit HEP alder migy hac 25. intermedia, liii. 40. . § Myosotidea, Ixxiv. 6. parviflora, liii. 40. 

oe ili. 55; portoricensis, liii. 40. 
= praemorsa, hii. 39 

§ Pterygium , Ixxiv. 6, 26. pubescens, liii. 40. 
subsect. Piptocalyx, xviii quinoderma, liii. 40. 

semiserrata, liii 
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Laplacea (continued). 
typica, lin. 40 

a 
eciosa, 

symplocoides, liii. 41. 
tomentosa, 

_ var. glabrata, liii. 41. 
, lin. 4 

W: ghtii 
Lapovien oer i sd Ixiii. 137, 170, 

Lappula, lix. 33, 34; xviii. 43, 44, 59; 
lxx. 6, 3 7, 47; Ixxiii. 57, 58, 

americana, Ixviii. 45; Ixxii. 124. 
angus Ixvili. 46. 
anoplocarpa, Ixx. 50. 
arida, Ixviii. 

var. Cusickii, Ixviii. 48. 
set ares a 

Ixviii. 46. 
rach obista: cet 47, 48. 

i i Ixvili. 47. 

deflexa, Ixviii. 45; Ixxii. 125. 
var. oe rego: 45; 

Ixxii. , 125. 
ener ies. Ixx. 

. foliosa, Ixx. 51. 
Dieleii, 
diffusa, Ixviii. 47, 48 
= Ixii. 91; Ixiii. 288; Ixx. 

ta, Ixx. 48. 
ter edhe Ixviii. 46. 
foliosa, 

51 

Lappula var koa (continued). 
pe hex. 61: 

laxa, Ixviii. 45. 
heir Soe, Ixviii. 46 
leucantha, lxviii. 4 
leucotricha, lxx. 49. 
macrophylla, Ixviii. 45 

canum, Ixviii. 46 
micrantha, Ixviii. 47 
montana, Ixx. 49, 51 

47. 
Redowsli, I Meg 47, 48, 50; Ixxv. 

var. ——s Ixx. 49. 
** occide ntalis, a pa 
e a ula, Ixx. 4 
‘ce pi —_ 

revoluta, avi. "45. 

 homosperma, Ixx. 47, 
50, 51. 

trachyphylla, ‘Ixviii. 48. 
ursina, Ixviii. 46. Ixx. 

Fremontii, lxx. 47, 48 — revi .. 

rlochidiata, Ixviil. 45. 
i Ixviii. 46. La me tantha, ge 

o ieviiie 46 ca j Crvp  Eaxiv, 26. 
guatemalensis, Ixvili 46 . § Piptocalyx, Ixxiv. 26. 

helio , Ixvili. 45 ee Pterygium, Ixxiv. 26. 

Hendersoni, Ixviii. 48. Lap Ixxiil. 

heterosperma, Ixx. 50. echinata, Ixxiii. 60. 
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Larch, Ixiii. 109, a Ixx. 91. 

iarrhenum, ay 4, 15, 16; lxxiii. 
es 

osum, Ixx. 15; Ixxv. =e 
inaiobene Horsfeldi, ‘lix. 2 
Lasi » xxv 46. 

Munroi, lxxy. 46. 
trich um, 46. 

Lastrea squamulosa, hoe xiii. 40. 
Lathyrus maritimus, lxii. ae 38, 41, 

42, 80, 81, 91; Ixv. 4 
palustris, Ixil. si, 82; ii. ais. 

va: nthus, li. 43 
81: 

me myrtifolius, Gi. 81. 
“ pilosus, lxiii. 2 
“* retusus, ‘ii, 43, 46, 81, 

98. 
pratensis, lxiii. 132, — 

Lauraceae, lii. 62; Ixxiii. 2 
agnolia, lviii. 10. 

Laurus —— lix. 28. 
Bowiei, lix. 28. ; 

Lechea intermedi, Ixiii. 130, 138. 

Lechero 48. 
Tedetiatca hyacinthina, Ivi. 14, 

um, a rea 
groe , xii. 159, 169. 

icae oryaides {; clandestina, Ixiii. 

_ f. glabra, Ixiii. 229. 
Leguminosse, li’ 69; lx 15 Iii. 80 3 

127. 
immarginata, ily. 156, 157. 
laxa, liv. 186. 
leptocephala,, ae 67. 

noneae v. 188.” 
wattle i “163. 
haeroc v. 63. 

stenophylla, liv. 156, 157. 
liv. 155. 

urticiformis, iv. 49. 
Leiocarya, Ixxiii. 70. 
Lemna minor, Ixiii. 131, 238. 

Eggame (continued). 
sulea, lxiii. 131, 238. 

Sac tncheean lii. 88; Ixii. 93, 100. 
Leontodon clea Ixii. 97. 
Lepachys, 5. 

columnaris, ae & 
co era, 45. 

Lepicystis jaaracinan. var. dichotoma 

. 264. 

Leptolobium leiocarpum, lix. 23. 
Leptopharynx, lvi. 37, 38. 

gilensis, lvi. 
Lemmoni, Ivi. 39. 

secta, lvi. 39. 
Cio seral lvii 10, 11. 
Lepto — Bg nnata, lii. 38. 

ar. integrifolia, lii. 38. 
Lain, lvii. 

Newberryi, Ixviii. 96. 
ke pera lvi. 56. 

ucojum aestivum, Ixiii. 242, 244. 
9. 

mauritanica, Ixxii 

olor, 1. 

, cupressoides, Ixx. 91. 
Licania, lii. 68. 

sparsipilis, lii. 67. 
a “undulata, litt. 6. 
Spanien des vi. 129. 

ticum a seat, ‘Ixii. 45, 86. 
Lileopet 111; Ixxii. 93, ’94. 

i.’94. 
sonleaec ney 94. 
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Lilaeopsis (continued). 
neata, Ixili. 110, 277; Ixxii. 93, 

occidentalis, xxii 
chaffneriana, Ixxii. 

erogtts liii. 1; Ivi. 1; lix. "as Ixii. 68, 

Liliun Bolanden Ixviii. 81. 
is) s 4 e BH. — vas 

tap 
Qo —. 

rtwegii, Ixviii. 81. 
columbianum, Ixviil. 82, 83. 
Howellii, Ixviii. 81, 83. 

boldtii, | Ixviii. 82. 
ii, Ixviii. 

pardalinum, Ixviii. 81-83. 
var. ee pr Ixviii. 81. 

“* ealifornicum, _ Ol. 
a bal lidifo lium, Ixviii. 81. 
* parviflorum, Ixviii. 82, 

Roezli, Ixviii. 81. 
, lxii. 36; 83 

Lily, Blue, lxii 
odorum altum, Ixiii. 13 
tuberosum, Ixiii. 132. 

Limosella aquatica, Ixiii. 110. 
ata, Ixii. 40, 46, 92; Ixiii 

110, 150, 290. 
adensis, Ixiii. 

minor, lxiii. 132, 290. 

borealis, var. americana, Ixii. 42, 

Liparis Loeselii, Ixiii. 141, 245. 
Lipochaeta, 9 
Liquidambar, Wiii. re 

styraciflua, lviii. 
Listera convallarioides, cs 137, 170. 
Lithodora, Ixxiii. 

consobrina, 

+ ix, 
,ones. G4, 63, 

67. Ixxiv. 14-19; Ixxv. 44. 

Lines xx, 4, 15, 16, 18, 24, 
27, 54, ; Ixxiii. "43, 5, 7 
49, 55, 6 69; Ixxiv. 5 5, 16, 18; 
<a 40, 4 

68 
breviflorum, lxx. 25. 
calcicola, Ixx. 20, 27. 

var. onzattii, ixx: 21, 27. 
californicum, lxx. 20, 21, 31. 
allosum, Ixxiii. 48. 

. 44. 
osum, Ixx. 21, 30; Ixxv. 40. 

canescens, Ixx. 21, 30; Ixxv. 41. 
carolinianum, 30. 
caroliniense, Ixx, 21, 30. 
Chazaliei. Ixxiii. 50. 
pe ae ating ixx,23. 
chilense 44 

ens, 29. 
subvi ride, Ixx. 24, 29. 

dinichune ie 19, 22-24, 29; 
Ixxv. 40, 4 

um, id “fig 

hispidum, Ixxiii. 75. 
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Lithospermum (continued). 

hypo 19, 23 
neanum, Ixx. 24, 54. 
n , Ixx. 3. 
aevigatum, Ixx. 24. 
lanceolatum, Ixx. 30. 
lasiosiphon, ‘Ixx. 18, 22, 23; Ixxv. 

latifolium, Ixx. 19, 22, 26. 

lasastcbuss, Ixx. 25. 

minutum, Ixxiil. 
ee ey 19, 24. 
molle, 

m iia 
myosotoides, Ixvili. 71 
Nelsonii. lxx. 19, 
oblongifolium, Ixx. 20, 29 
oblongum, lxx. 
obovatum, lxx. 19, 26 
obtusiflorum, Ixx. 54 
obtusifoli Ixx. 20; 27 
soo ae 19, 

ruderale, _ 20, 21 
var. HP ante Ixx. 30. 

5 — rospermum,  Ixx. 
30. 

Hg oe 30. 
coset Ixx. 20, 28 

peri Ixx. 24. 
strictum, Ixx. 20, 28, 

Lithospermum (continued). 

virginianum, Ixx. 17, 30. 
viride, Ixx. 20, 29, 30. 

1, Ixxiii. 56. 
ingeri, Ixxiii. 68; Ixxv. 48. 

pore 7 ermum § ta tschia, ay: 41. 
sa coe Ixvii. 203. 

ricana, "Ixiii. 135; Ixvii. 203. 
lacustris, xiii. 135. 

Loasaceae-Mentzelieae, liii. 61. 
Lobelia Sere Ixii. 44, 46, 95, 

102. 
fe 968 deo Ixx. 58. 

bostemon, lxxiil. 51. 

capitiformis, Ixxiii. 51. 
cephaloideus, Ixxiii. 52. 

2. 

elongats, Ixxili. 51. 
riostachyus, Ixxiii. 51. 

tantigtntas, Ixxiii. 52. 
alpinii. 52. 

latifolius. Ixxiii. 51. 
lithospermoides, Ixxiil. 50. 
microphyllus, lxxiii. 52. _ 
i Ixxiii. 52. 
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pausedegs artemisiaefolia, Ix. 5. 
Lomatia, 
Lomatium, li, 15, 34, 35. 

alpi 

um, lili. 15. 
Nelsonianum, liii. 15, 16. 
Nuttallii, lvi. 35. 
Parryi, lvi 
platyearpum, ‘Wi. 34. 
lum e, liii. 16. 

si nae 34. 
Lonicera caerulea, var. calvescens, 

Ixii. 

americana, Ixili. 163, "243, ” 244: 
XVil. 167. 

aurea, Ixiil. 162, 163, 243. 
septentrionalis, Ixiii. 243, 244; 

7 . upine, lxii 
Lupinus nootkatensis, Ixili. 105, 273. 

polyphy nee. xiii. 105, 3. 

Luzula campestris, var. acadiensis, 
Ixii. 68. 

var. multiflora, Ixii. 68. 
Luzuriaga, lvi 

erec 

Spencerae, liii. 18, 19. 

co § aba aie liii. 50. 
ycopodiaceae, lxii. 57, 99; Ixiii. 90. 

Lyeopedtam adpressum, Ixiii, 99, 100, 
169, 

alopecuroides, ers 100. 
ee Ixiii. 

atriflium, Iii, 187. 
Pare (ahha 

alo pecuroides Ixiii. 100. 
Chapmani, Ixiii. 
res ge: var. ao ay 

187. 
complanatim, san 88. 

e, lxiii. 188, 
inundatiam, Ixii. 43, 5 37; Ixiii. 100, 

"A aig, S08 lxiii. 100. 
igelovii, Ixiii. 99, 100, 

161, "169, 187; Ixvii. 159. 

virgin ‘ : 
Lycopus uniflorus, Lxii. 92; Ixiii. 156. 

flagellaris, 

Lythrum Salicaria, xiii, 27 

Mabea ee xxv. ae 

lvi 4 
um § Oblonga, lvi. 53. 

lix. 21. 
Machaeri 
Macrolobium, lix. 21 

macrophyllum, 
Palisoti, lix. 21 

Macromeria, Ixx. 4, 13, 15, 16; Lxxiii. 

cinerascens, Ixx. 13, 15; Ixxv. 40. 
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Macromeria ga 
olor, Ixx. ery 

exserta, ‘Ixx. 1 
var, Sinan, lex: ‘13. 

hispida, Ixx. 13, 16. 
longiflora, Ixx. 13, 14. 

var. hispida, Ixx. 13. 
Pringlei, Ixx = —_ 
Thurberi, Ixx. 
viridiflora, Ixx ia 

Macromeria § Eumacromeria. Ixx. 13 
er gah gr Ixx. 13. 

Macrotomia, Ixxili. 4 

Madhuea, Tk 16, 17. 
orum, li 18. 

betis, Lil 
se Al Tih 18. 

Mandevilla denticulat. a, lii. 81 
hispida, lii. 81. 

Manihot angustiloba, i. 90. 

Manihot oma ooeen 
ma ana, Ixviili. 

is, Ixviii. 90. 

Melanthi 

hentia, “li. ¢ 63; vi. 24; Ixv. 41. 
acuminata, Ixy. 40 
affinis, 35, 36. 
pret Wi. 24, =: 27; Ixv. 41. 

var. uina, 
ase ivi. 25, 27. 

oe integrifolia, —_ 
Jon 

albicaulis, var. meee nal ‘Ti. 25 
28. 



INDEX 57 

ere benim a 
pect s, lvi. 28. 
Featchians, lvi. 25, 27. 

Brandegei, Ixv. 4 
compacta, lvi 26. 
iti anode ‘wi. 25, 28. 

D avidsoniana, lvi. ate 

ctenophora, lvi. 27 
so 

var. compacta, Ivi . 25, 26. 
latifolia, vi. 25, 26. 

gracilenta, lvi. oF : 
integrifolia, lvi. 25. 

vical 40. 
var. acuminata, Ixv. 40, 41. 

Vea rit Sh Wie 
Mentzelia § Touhirektue, Ivi. 24 
Mentzelieae, liii. 
Menyanthes trifoliata, Ixii. 43, 45, 90. 
Meratia, Ixx. 1 

ll. . 

f. albiflora lxiii. 288; Ixvii. 

oblongifolia, var. nimbata, liii. 

a liv. 45. 
annil, liv. 76. 

riceum, liv. 
Microstylis mmonophyiloe, lviii. 65. 
Mier ;heniv. 18; 

asthaan, Ixxiii. 62. 
ciliaris u 2. 

ta, v. 48, 4 
myosotidea, Ixxiii. @2: Ixxv. 49. 

olia, Ixxiii. 62. 
pustulata, Ixxiii. 62; Ixxv. 49. 
sikkimensis, Ixxiii. “61, 62; Ixxv. 49. 
tangutica, lxxiii 
tibetica, Ixxiii. 62. 

Mikania, lv. 329; Ixi. 3, 21; lxiv. 4, 10, 
1 —27, sca : 60, 61, oe 3, 

onica. Ixiv. 16. 
— Ixi. 11; lxiv. 26, 40, 

— — 12; lxiv. 61, 67, 68; 

angular, | 8, 25, 32, 33, 60, 
, 66, 77. 9, 113. 

angustifolia, lv. 306; Ixiv. 25. 
antioquiensis, eos 35, 51. 
aquaria, Lexi. 2 
pet rg Hag 116. 
— Vv. 360; Ix. 64; Ixiv. 25, 

, 94. 
Penchnretiion; ii. "99-101, 115. 
Badieri, lxiv. 6, 2 

: song "35, 51, 114; 
Ixvili. 39. 

Berteriana, lv. 295. 
bogotensis, Ixiv. 27, 28. 
boliviensis, lxiv. 19, ‘102, 112,114 
ee Ixiv. 88, 89. 
brachycarpa, Ixiv. 21. 
Oe a ete Iki, 12, 13; lxiv. 

68, 85, 87; lxviii. 38. 

faye 
103. 

13; ies. 78, 80; 
Ixviii. 38. 

carnosa, Ixiv. 22, 72, 86, 93; 

caudata, lxiv. 34, 51. 
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Mikania ee éd AB 
— lxiv. 61, 62 
razensis, lxiv. 67, 68. 

cinnamon, Ixiv. 98, 114; 
i. 36, 37; lxxiii. 22. 

clematidiftor, ixi. 13; lxiv. 26-28, 
3 

Stee Mabrmet cs Ixiv. 21. 
congesta, lxiv. 43, tl 11, 114, 116. 
cordifolia, lxiv. 39, 41, 51, 52, 57, 

59, 60, 67, 71, 72, '86, 91, 95, 
105, 109, 111, 4, 11 5. 

oli , Ixiv. 67. 
decora, OG “hs 76, 78, 98, 115; 

var. heteroneura, lxxiii. 23. 
typica, Ixxili. 22. 

oe ‘Ixiv. 7, 20,114, 
113; Ixviii. 37 

dictyophylla, Ixiv. 8, 17, 40, 46, 

dictyota, xviii. 37. 
dioscoreoides, Ixiv. 97, 98, 114; 

. 22. 

é 
] 
ferruginea, Ixiv. 99, 101, 114, 115. 
Fiebrigii, ixiv. 96, "104, 
filicifolia, Ixi. 14, 85, 
flabella Ixi. 14; Ixiv. 26, 40, 48. 
flaccida, lxiv. 9, 105, 109; Ixviii. 

fragrans, lxiv. _15, 30-32. 
easonii, Gl 

globifera, Ixi. 15; xiv. 20, 26, 49, 

globosa, int J v. 20, 50 
gonoclada, ide 2, ‘tl, 51, 52, 57, 

gracilipes, Ixi. 15; lxiv. 10, 52, 55. 
guaco, lxiv. 8, 10, 17, 25, 40, 

, 60, 86, 87, 89, 94, 105, 108, 
- Ixviil. 39. 

hastata, Ixiv. 53, 114; Ixviii. 40. 
hesperia, Ixxiii. 24. 

Mikania Se ed). 
hexa ona, lxiv. 52, 57, 59. 
spencer zi. 

hirsutissima, Ixiv. 101, 114. 
Hitchcockii, Ixxiii. 25. 
Holwayana, sri i i 65. 
Hookeriana, 1xi 
Houstoniana, lav: BL. 
Houstonis, 3l. 
humilis, lxi 16. 
incasina, ede 11, 78, 82; Ixxiii. 

24. 
ino ornata, Ix xiii. 26 
involucrata, lxxiii. 29. 
Jamesonii, lxi. 17; lxiv. 29, 61, 

63 ae 
amaicensis, lxiv. 
Jelskii, ae 16, 73, “55, 
oergensenii, Ixiv. 13. 
Johnstonii, lxiv. 14, 52, 57, 59. 

lxiv. 35, 51. 

Conejo 

uel! Karsteniana, 
laevigata, lxiv. 9, ; 
lanceolata, Ix. 18; Ixiv. 63, 64, 

78, 86, 90; Ixxi 3 
lancifolia, Iki. 17; Ixiv. 78, 84; 

Scarab Ixiv. 35, 51, 55 

56, ie 80, 99, 401: Ixviii. 39; 

= '28. 
lasi ne Ixxiil. 
latifclia, ixiv. 8, i, “14, 17, 22, 

59. 
laurifolia, Ixiv. 33, 36. 
laxa, lxiv. 78, 79, 94, 95. 

hleri, e 94. 
Lehmanni, Ixiv. 40, 45, 
leiostachya, Ixiv. 15, 28, 29, 61, 

1 95. 
f. a. typica, Ixiv. 15, 61. 

. 8. irrasa, lxiv. 15, 61. 
leucophylla, Ixiv. 99, 104, 105, 

49, 67, 69, 95. 
lo: ngiacuminata, Ixiv. 64, 99, 103, 

longiflora, Ixiv. 105. 110, 115. 

Ixiv. 15, 86, 89. 

cea lxiv. 25, 60, ‘67, 68, 71. 

Macbridei, Ixxiii. 27, 28. 

ee 96, 114. 
1 14. 

Mathewsll hi. 18; lxiv. 78, 85. 
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Mikania Satria ae 
pene tel s lxiv. 

S, lxi. io. Ixiv. 26, 28, 
3, 55. 

iv. 
2, 57, 60, 67, 

105, 111, 112, "114-116; xviii. 
: 
: a Ixiv. 43. 
Par Ixiv. 42, 111. 

F B. Stet Ixiv. 43, 67, 
114 

— Ixiv. 67. 
microlepis, iin 
microptera, a 86, "b2, 105, 109, 

mollis, lxiv. 72, 91, 95. 

2. 
mo 45, 76. 
multinervia, lxiv. 20, 40, 47, 49, 

fi. 
nemorosa, orb 33, 39. 

cans, 16. 
nigropunctulata, Ixiv. 40, 44; 

r. denticulifolia, Ixxiii. 24, 
idpcate lxiv. 103. 
— Ixiv. 105, 107. 

orinocensis, iF ‘42, si, ‘52, 57, 
60. 

paezensis, lxiv. 26, 41, 51. 
pe Ixiv. 

rviflora, lxiv. 8, 14, 16, “a, 22, 
p82 Pl 
pastazae, Ixxiii 
ame mgs pa 81, 95. 
Pennellii, Ixi. 19, 26, ai. 40, 43; 

Ixviii. 40. 
meanlocitolia, Ixiv. 116. 
pichinchensis, lxiv. 63, 
pilosa, Ae 
Pittieri, lxiv. 
platyphylla, hiv. 78, 83, 86, 97, 

99, 104. 
polycephala, 5s ae © ge 
popayanensis, lxiv. 26, 39, 40, 51. 
psilostachya, Ixiv. 28, 30, 54, 71, 

73, 97, 98. 
var. racemulosa, lxiv. 25, 

a: 
seabra , Ixiv. 54. 

ta el Ixiv. 67. 

59 

Mikania (contin ued). 
punctata, ae 32, 33, 51, 55, 56, 
eet 102, 114; ‘Ixviii. 35, 36; 
XXiii 

pyenadeni, Ixiv. 18, 86, 91. 
mulosa, Ixiv. 52, 54-56. 

radicana, lxiv, 25, 52, 60. 
i. 30. rivularis, 

rotunda, ee “iL, 18, 14. 
rubella, ‘Ixiv. 105, 108. 
rufa, Ixiv. 45:49, 27, 33, 33, 102, 

114, 
— Ixi. 20; Ixiii. 38; Ixiv. 78, 

9 
Ruiziana, Hae — 34, 51, 63, 65, 

78 ee "Ixxi 
egy ae ee Ixiv. 

'typica, Ixiv. 35. 
Geabyt hae: 18, 99, 102, 114. 
saltensis, var. stipulate, Ixiv. 106. 
salviaefolia, lxiv. 7 
seabra 
scandens, kd. 20; lxiv. 14, 23-26, 

42-44, 51, 52, 60, 67, 71, 92, 95, 
109, 111, 118, 1 16. 

var. congesta, Ixiv. 43, 1 
ots cynanchifolia, Ixiv. er. 

var. hirsuta, lxiv. 43, 93. 
““ micr roptera, Ixiv. 92. 
iva vy. 92. 

wae tal i9, 105, 111, 114, 

, Ixi. 20; Ixiv. 61, 67, 

serratifolia, lv. 310; Ixviii. 5. 
sinuata, lxiv. 111, ‘115, 
pars 
Sodiroi, Ikiv. 15 , 61, 7k: 
Bete lxiv. 8, 17, 86, 88, 105, 

109, 115. 
stipitata, Ixiv. 17; 
Stuebelii, lxiv. 25, 29, 33, 36, 78, 

. - Ixxiii. ol 
var. ti latifolia, Ixiv. 36. 

ica, Ixiv. 
widens Ixiv. 41, 43, 51, ‘93. 
oubver tied 42. 
sylvatica, Ixiv. 27 , 33, 37, 38. 
Szyszylowiczii, Ixiv. 73, 74. 
Tafallae, 
Tafallana, Ixiv. 17, 22, 60, 67, 

po 
tenax, Ixiv. 
Tonduzii, lxiv. 
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— (continued). 
achodes, Ixi. 18, 22; lxiv. 78, 

trifolia, a 104, 107, 115. 
trinervis, lxi. 16; Ixiv. 9, 100, 115. 
tinitaria, tay: 1 , 57- 59. 
variabilis, Ixiv. = 92, 95. 

311 verrucosa, lv 
irgata, lxviii 1. 

vitifolia, Ixiv. 34, 51. 
vitrea, lxi. 22; lxiv. 52, 53 
Weberbaueri, Ixiv. 86, 

illiamsii, lxiv. 19, 20, 112, 113. 

lil. 

ee ‘Ixiv. 27, 39, 
44, 53, 57, 67, in 93, 104. 

“ Ser. Glo bosae, Ixi << FT, 49, 
112. 

Ser. Racemosae, ee 27, 30, 
53, 54, 75, 

‘ - Ber. efor ic Be lxiv. 27. “ “" Spiciformes, Ixiv. 27, 53, 
61, 66, 73, 97. 

“ Ser. Thyrsigerae, Ixiv. 27, 
55, 63, 66, 77, 93, 98. 

Milium effusum, Ixiii. 136, 170, 229. 
Milkweed, Ixiii. 135. 
Milla, lvi. 10. 

: song - 9 

Millspaughia leiopylla, li. 62. 
Mimophytum, Ixx. 5, 31; lxxiii. 69. 

; age rearys 31. 
Mimosa, Ixi. 13, 
co rte ig on 42; 

oS ie 
ca a 

var. imparilis, lix. 12 
» ixx. 92. 

- Malacocarpa, lix. 12. 
— subsp. hexandra, 

subsp. —- var. adeno- 
carpa, lix. 12. 

Mimosa (continued). 

cochliacarpos, lix. 3. 
discolor, 

fasciculata, lix. 12. 
-m “cies lix. 12 

feel lix. 11. 
Galeotti, lix. 12. 

ah 
incana, var. robusta, lix. 13. 
Intsia 

ta, lix. 13. 
ar. gla een lix. 13. 

simplicifolia, lx. a. 
spicata, lix. 19. 



INDEX 61 

Mirabilis, lvi. 

vi. 
polyphylla, lvi. 21. 
tenuiloba, lvi. 21-23. 

ar: lyphylla, lvi. 22, 

Mirabilis subg. Hesperonia, lvi. 20. 
9 

a, bx. 70. 

56, 163. 
Ixix. 160-162. 

Moltkia, ea. 45, 48, 49, 55. 
callosa, Ixxiii. 48. 

Monanthium, lvii. 10. 
Moneses, lvii. oo 
Monimiaceae, 
Monk’s cade en Sa. 
Monnina ramosa, Ixx. 77. 

Weberbaueri, lxx. 77. 

Molitene ee 7156159, 163. 

Laseien se Say 1 

Monocotyledons, Ixix. 156. 
Monolopia gracilens, Ivi. 49. 

var. ollace Ivi. 49. 
Monomesia, 
Montanoa Liebmannii, ln 3d: 

macrolepis, lii. 37. 
Thomasii, liv. % 

Monosis foliosa, lii. 
onosis § Sree Ti. 16. 

Monothrix, lvi. 37, 38 

ciliata 

ae 
Moronoa 

_lvi. ao: 32. 
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Myosotis, Ixx. 5, 40, 4 
62, eadty 66, 73; whe 5. 

var. wersicolor, lxx. 48. 
azorica, 
Berroi , ixviii. 5 
caespitosa, Ley "2. 

var a, Ixx. 41. 
californica, “Levi, 78. 
Chorisiana, Ixviil. fs 

1 ae. 
intermedia, Ixx. 43, 

a 
Siatileka, Ixx. 42. 
lutea , Ixx. 43. 
eroneeb dt a Ixx. 42, 
— Ixxiii. od 

acrosperma, Ixx. 

1; lxxiii. 43, 58, Myosotis (continued). 
ouleri , Ixviii. 75. 

ea, 5 

sylvatica, Ixx. 4 
ar. alpestris, i 42. 

72. 

cocncigy gar Ixx. 55. 
verna, 

var. “nacrosperma, Ixx. 43. 

versicolor, lxx. 41, 43. 
virginiana, Ixviii. 45. 
virginica, Ixx. ‘1, 43; Ixxv. 42, i 

. macrosperma, Ixx. 
Myrceugenia apiculata, lxx. 92. 

luma, lxx. 
Myrica carolinensis, Ixii. 32, 46, 69; 

satus. Ie. 69; lxviii. 7. 

pa, lit, 62. 

odoenide, lii. 61. 

magic “ae alterniflorum, Ixiii. 

214. 
stan Ixxii. 93, 94. 

tenellum, Ixi. 25, 44, 46, 86; 

oe 105, 141- 143, 163, Pie & 

179. 
verticillatur, var. pectinatum, 

Ixiii. he 
Sit ouaes ee 
Myrsiphyllum erase lvi. 17 
Siyrtinseae xx: 92. 
ie omyeee lix. 28. 

Najas flexilis, Ixiii, 146, 192. 
Nakarori, liv. 32. 

iy 
fruticosa 

tinae, lix. 32. 
breviflora, lix. 32. 
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Nemophila (continued). 
densa, lix. 32. 

maculata, lix. 30. 
Menziesii, lix. 30, 31. 

subsp. atomaria, lix. 30. 
‘* australis, lix. 31 

= 
a8 "Ss 2 

= F 30. 
var. acnedia lix. 

var. atomaria, lix. 30. 
e eo kek me 30, 31. 
ae proce 

microcalyx, lix. | 
gic ger lix. 31. 

glauca, lix. 31. 
Ges 

Vv: Austinae, lix: 32. 
**  Plaskettii, lix. 32. 

pay ne lix. 32 

"< mepultay Hs: @2. 
phacelioides, lix. 30. 

Nepeta hederacea, Ixiii. 28 
parviflora, Iii, 289. 

“at 

ser mer li. 185, 186. 
uamulosum, 
- B. squamulosum, 

Poe ° B. squamuligerum, 
ll. . 

f. suaveolens, Ixiii. 165. 

Neptunia, lix. 15. 
hexapetala, lix. 14. 

triquetra 
Neslia concn, xiii. 265. 

lvi. 37, 38 

Nicotiana atte Ixx. 92. 
oe a minima, Ixx. 92. 

Ixx. 92; 
Nolina H Hartwegiana, Ivi. 16. 

jun 

Niobea pra tensis, Ixix. 144. 
Nonea, lxx. 3,7; Ixxiii. 53, 56, 57. 

. Ol. 

vesicaria, lxx. 7 
Nonnea Caend Ixxiii. 56. 

multicolor, Ixxiii. 56 
phaneran or 3 heat 56. 

Newent minor, Ixiii. 
odorata, var. minor, Tdi 162. 

ar 
‘* rosea, bail. 161, 162, 

N ymphaeaceae, Ixii. 74, 99. 

variegatus, Ixii. 44, 74. 

Oak, lviii. 49; Ixvii. hie, 176, 203, 208. 
'Black-jac k, lvi . 49. 

‘91. 
Willow, viii. 49. 

—— lxiil. 
i “5. 

0 flo: george liii. 5 
— — liii. 
Ocea: iii. ye 
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Ochna angolensis, sige 38. 
beerstii, Ixxiii. 38. 

Ocimum cuanzae, Iexiii. 39, 40. 
laxi Ixxiii. 

—— # Gyamociuirs, Ixxili. 40. 
. 65. eri, 

Ocotillo Blanco, liii. 58. 
Ocymum salinum, Ixx. 92. 
Odontadenia, lii, 7 8. 
Odontonema, hi. 104. 

atum ii 
lii. 

eminatum, Be 
panicu 

Oenothera, ist ey bev 15. 
Abram Boag 
‘seule: 
atequipensin: Ixxv. 16, 20, 21. 
sphaor. Ixxv. 18. 
Barbeya a, Ixxv. 18. 
henstente ‘Txx. 78. 
campylocalyx, Ixxv, 17, 22. 
occinea, Ixxv. 

coquim uimbensis, ex res 
cruciata, Ixii. 8 
cuprea. a 
elongat ta, Ixxv. 22. 
pe on a haw "7 

Saco ecb 
fruticosa, s bev 177,178! ex Hex 2a 

var 
fae Ixxv. icy 

v.47, 21. 
byteds, erin W7- 179. 
Kuntziana, Ixxv 

a tarquensis, xxv. 16, 18. 

_ (continued). 

78, 1 179. 
tetraptera, Ixvii. 178; Ixxv. 16, 

17. 
f. sangre ag Ixxv. 17. 

verrucosa, lxx. 77; Ixxv. 16, 21. 
versicolor, 
virgata, lxxv. 17. 
Weberb Sener, Ixxv. 

Oenothera yb anill al 17, 
§ Hartmannia, Ixxv. 16. 

e § Raimmania, Ixxv. 16, 20. 
gs subg. Sphaerostigma, ‘Ixv. 

Oligomeris cepa lili. 13. 
s, liii. 

Omphalodes, ex. = 3 a, 39; Ixxiii. 69, 

scuminaa, “ie oo 
39. 

cardiophyila, Ixx. 39. 
dowardi, Ixx. 52. 

nis, Ixx. 52. 
: seetiace. | Ixx. 52. 

scorpioides, 71. 
Onagra fusca : 

i. 84, 100. 
Onochilis, 
Onoclea sensibile, Ixiii. 185. 

ris, lxiii. 186. 
t ah-46 

um, 
um, Ixx. 1 

Onosmodium, xx. < ‘15-18, 27; Lxxiii. 

bejarie ense, Ixx. 17, 18, 23. 
carolinianum, th 

m . 
Var. F lxx. 

hispid os 17 um, 
longiflorum, $ 

var. hispidum, Ixx. 13, 14 
molle, Ixx. ea 18. 

var. 
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Onosmodium (continued). 
nigrum, lxx. 17 
occidentale, lxx. 18. 

. sylvestre, Ixx. 18. 
1 Pringlei, Ixx. 14. 

revolutum, Ixx. 27. 

Ixiii. 187. 
a 141, 142, 187. 

seit, nas 187, 

— 26, 33; Lxiv. 96; Ixviii. 4, 5, 17} 

Ixxiii. 4. 
macrodon, Ix. 87; lxi. 78. 
a ae ee 2G, y: 10% 

var. microcephala, lxi. 28. 
rocephalus, Ixi. 28. 

ovatus, “vs 3. 
petraeus, Ixxv. 4. _ : 

piquerioides, lx. 87; Ixi. 79; xiv. 

1 
scabrellus, Ixxv. 4. 

i, ; Lxxiil. 
solidaginoides, lv. aL, 361; lxi. 

var. Bonplandiana, lv. 362. 

Sect 22 ete lv. 362. 

ven 
Ophryosporus rus § Ophryochaeta, Ix. 87. 

Ophrys spiralis, vii 
yrs = 

opanax, 
oe Ixxii. 123, 124 

Opuntia, Ixv. : 
c : ompressa, Ixv. 
Opuntia, Ixv. 41. 

Orchid, lxix. 

48. 
ery Ixiii. 148. 

vill. 65. 

affinis, 
pe a ei haxiv. 105. 
epressa, 104. 

pan Pes ides, “en ay 104, 105. 
Ixxiv 

viride, liii. 6. 
var. grandifilorum, liii. 6. 

undulatum, liii. 6. 
Orobus , xv. 34 

O a vifoli lxiii. 229. ryzopsis asperifolia, 3 ‘ 
canadensis, Ixiil. 132, 229. 

? 

stolonifera, lii. 25 

Oskampia, Ixxiii. Food 
Osmia, lv. 270, 329 

leptocephala, lv. 279. 
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Osmia (continued). 

170, 277. 
taria i or 

cinnamomea, ixii. 45, 57; Ixiii. 
185. 

lis, Ixiii. 134. 
Cneuiiaiachats xii. 57, 99. 
Ostrich Fern, at 151 

i. 167. 
Obrpmiine fi, "52. 

137, 170, 

. 8-10, 13; ‘liv. 2, 16, 31, 

acuminata, liv. 185, 186. 

Oyedaea subg. ‘Serpaea, lii. 8, 10. 
Oyster Plant, lxiii. 102. 

oe ltam Speahey Ixviii. 90. 
cifolium, 

lo ojium, Ixviii. 90. 
Palo de caine na 
Palo fatatiain, liii. 50. 

verde , Ixx. 
Panax horridum, Ixxii. 1 
Panax § Oplopa: oa te 
slagar oncuk-e heii 1 14i, 142, 156. 24, 

8. 
capillare, rt ue Ixiii. 

Pig ah Ixvii. 1 

dichotomifiorum, Ixiii. 166, 192; 

sem ea 8. fasciculatum, 

Funstoni, Ixiii. 227 

2g ta — ued). 
huachucae, — 46, 61;l xui. 141, 

eae ee 
var. Sepak a Ixiii. 228. 

silvicola, Ixiil. 224-226, 

implicatum, Ixii. 61; Ixiii. 223, 
224, 226, 228. 

lan, guidum, Ixiii. 141, 224, 225, 
38, 

huachucae, lanuginosum, var. 
228. 

lineariolium, — 194. 
ri, Ixiii. 1 

Lin tbsnset, Txiii, 141, 170, 223- 
225, 

var. fasciculatum, Ixiii. 226- 

var. implicatum, Ixiii. 226, 

var. ‘septentrionale, Ixiii. 
ge 227; Ixvii. 161. 

r. typi cum, Ixiii. 226, 227. 
Linellotignn. xiii. 160, 168, 193, 

var. tusketense, Ixiii. 192, 

marginatum, a 194. 
meridionale, Ixvii. 161. 
nitidum, a. eilintum, Ixili, 228. 

. pilosum, — 228. 
pacificum, bili. 226, 2 28. 
sphaerocarpum, i OB 
spretum, gehts “101, 102, 141, 

195; Ixvi tel. 
strictum, Ie 194, — — 161. 
subvillosum, Ixiii. , 228. 
tennesseense, Ixili. 14, 23, 225. 

226, 228. 
unciphyllum implicatum, xiii. 

f. prostratum, Ixiii. 228. 
virgatum, var. cubense, Ixiii. 156, 
el 
— Ixvii. 161. 

‘Wiener: Ixiii. 1 
Panicum § Fen Ixiii. 225. 

“ Aicgah a Ixiii. 224. 
Papaver, liv. 
Pa payillo de vendo, Ixx. 79. 
Pappobolus macranthus, lii. 50. 

ssotibesivien: lii. 49, 50. 
Pappothrix, lvi. 
aracaryum, Ixxiii. 70, 72, 73. 

ochidiatum, ixviii. 45. 
iomsoni, ni; 32. 

Parivoa tomentosa, lix. 20. 
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Parkia arborea, lix. 19. 

Paryphosphaera, lix. 19. 
dunculata, lix. 19. 

Parnassia, Ixiii. 
apetnctor it argyrocoma, var. albim- 

, lvii. 19. 
Picante: “a "15-18, 21, 22. 

albiflora, Ixv. 21. 
ecreemathedre Ixv. 17. 
argyrostachya, Ixv. £ 20. 

diffusa, : 
diversicolor, Ixv. 20, 21. 
= i, Ixv. 16. 

eandra, lxv. + 
ieee: Ixv. 1 

ar. : 
‘* - Wheeleri, Ixv. 16. 

fuscescens, Ixv. 19, 20. 
gigantea, Ixv. 
alas Ixv. 19. 

involuta, Ixv. 1 
Johnsoni, var. Seundersi, Ixv. 16 

Parosela (continued). 
leuc antha, lIxv. 19. 
longipila, Ixv. 16. 
lutea, Ixv. 20, 21. 

audata, lxv. 21 

megacar Ixv. 15. 
melantha, Wert 
microphylla, lxv. 20, 21 
minutifolia, Ixv. 

ee 
neo-mexicana, Ixv. 16. 

naftienena Ixv. 
multifo liolata, Poe 23. 

6. neomexicana, 

20. 
polyeephiala, var. minutifolia, 

an agg Ixv. 18. 

ramosissima, Ixv. 17, 18. 

tinctoria, Ixv. 16. 
tom nee Ixv. 18. 

psoraleoides, Ixv. 18. 
-trifoliolate, Ixv. 1 

triphylla, Ixv. 18. 
tsugoides, Ixv. _I8. 
begins Ixv. 1 

a. Ixv. 17 
versicolor, Ixv. 18, 19. 

ar. tsugoides, Ixv. 18. 

ag ; 

Parosela cag Sys Leucostomae Ixy. 19, 20. 
“ § Mie sv own oti ixv. 19 

' Se erst ee iy 22 
aryp haera arborea, 19, 

Pasealia, fi. 39, 40. 
glauca, lii. 39, 40. 

Passiflora physocalymma, liii. 44 
Pastinaca sativa. lxii. 87. 
Patai i, lxi. 65. 
Patima formicaria, Ixx. 83 

ensis, lxx. 84 an : : 

gustifolius, li. 82, 83. 
Palmeri, lii. 82, 83. 
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hep Ixix. 157-15) 

Pectocarya, ‘ix 3, 5, 34-36; Lxxiii. 
9, 

‘Ixx. 34, 35. 
alan, lxx. 36. 

var. a ize. 36; 

gracilis, ie’ 34- 37; Ixxiii. 77. 
var. boliviana, lxx. 34, 37; 

Ixxiii. 76. 
ics dimorpha, Ixx. 34, 37 

var. genuina, lxx. 34, 36, 37. 
platycarpa, lxx 34, 36. 

lateriflora, Ixx. 34, 35; ixxiii. 76, 

. Nu ttallii, See 49, 

. 34, 35, 37. 
var. genuina, Ixx. 34, 37, 38. 
ge "tore Ixx. 35, 

—_— he 35, 38; Ixxv 43. 
flagillaris. xx: 38. 

ates. lx. 38 
var. “apie, hx 35, 38. 

uina, Ixx. 
" Balopters bx. 5, 39. 

Pectocarya § Eu tocarya, 
Ixxiii. 77. oa 

Pedicularis canadensis, lvi. 59, 60 
var. Vi. 59. 

crenulata, f. candida, lvi. 61. 
fluviatilis, Ivi. 59, 60. 

Pediomel lum humile, Inv. 15. 

Peponium, liii. 15 

Pera heteranthera, Ixviii. 90. 
. 91, 

Peri 

Perit 

gyna, lxix. 156. 
Perimeniopsis a liv. 9. 

37-3 yle, 
i ensis, Ivi. 39, 
e » lvi. 39. 

megalocephala, lvi. 39. 
Palmeri, lvi. 3 
Stansburii, lvi. 39. 
tenella, Ivi. 39. 
oumeyi, lvi. 39. 

trisecta, lvi. 39. _ 
Perlebia bauhinioides, lix. 22. 
Persea, Ixx. 69. 

sober 8 li. ses 

podadenia, hi 62, 69. 
var. g abriramea, Ixx. 69. 

salicifo lia, lii. 64. 
pee" Ixiii. 2 258, 259. 

ropiper, Ixiii. 258 
Ixili. 258. 

; xv. 2 
tasites palmatus, re 132, 298; 

Peucedanum, Iv 
wndag ay 35. 

cone var. alpinum, lvi. 
35. 

Grayi, liii. 15. 
millefolium, liii. 15. 
Parryi, lvi. 35. 
simplex, lvi. 34. 
tri riternatum, var. platycarpum, 

Peutalis nodosa, “eran > ge 
Phac a, 

Fendleri, wed i 
flexuosa, Ixv. 39. 

acrocarpa, Ixv. 39. 
simplicifalis, Ixv. 31. 
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Phacelia — f. egena, liii. 18. 
unda, lit. 18. 

dasyphyll, — 33. 
, lix. 32, 

heterophylla; ‘ix. 28. 
magellanica, lix. 
viscida, f. albiflora, Ixv. 43. 

i 43. 

Phanerogams, 
Philonomia 

» dite 
salicifolia, lii. 64; Ixx. 70. 

Phlox biflora, lvi. 57. 
Phoradendron, viii. 

Ss Viii. 49. 
Pp meets, Ixvii. 161. 
Phvllantiotdae, Ixvili. 85. 
Phyllitis, li. 171. 
ic 

mariana, lviii. 43, 44 
ni lviii. 43. 

cotia, Ixxiii. 71. 
Pileus heptaphyllus, og 79. 

mexicanus, lxx. 7 
Pinaceae, Ixii. 27, 90. 
Pine, lxiii. 132, 160, 162, 188; Ixvii. 

175, 176, 203, 208; ‘Ix. 86. 
Jack, Wiii . 52; Ixiit. “188. 
Marni aritime, Ixii. 53. 
Pitch, Iviii. 50. 
Red, ‘Ixx. 91. 
Short-leaf, lviii. 49. 

: atest ir" :. o 

Pinus Banka, viii, 41-54, 60-63, 
i. 130, 188; Ixvii. 160. 

poet nie oy lviii. 49." 
itima, lxi mari i, 48, 56. 

montana, Ixii. 57. 
osa, Ixiii. 131, 188. 

cela iviii. 50. 

Pinus (continued). 
Strobus, Ixii. 54, 185; Ixvii. 160. 

lvestris, Ixii. 57. 

ubescens, lix. 17. 
mbivohier as lix. 17. 
moniliformis, lix. 17. 

» ine i7, 18. 
platycarpa, lix. 18. 

Piptocalyx, Ixviii. 54, 55; Ixx. 45; 
Ixxiv. 5, 6, 19-21, 25. 

circumscissus, Ixviii. 55; xxiv 41. 
dichotomus, Ixviii. 55; Ixxiv. 42. 

oorel, 1 
Piqueria Cumingii, Ixxv. 4. 

6, 53; . 43, 59, 6 
68; lxxiv. 5, 18, 19, 22; Ixxv. 
42, 

arizonieus,Ixvii. 65, 70, 71. 
var. catali ensis, ixviii. 70 

asiaticus, bxxiii. 68 
asper, Ixviii. A 



70 INDEX 

Plagiobothrys (continued). 
tralasic Ixviil. 66, 

borneensis, Ixxiii. 
rr ey Ixviii. a 61, 64, 65, 

= fulvescens, Ixviii. 73, 

var. genuinus, lxviii. 73. 
= gracilis, xviii. 73. 

nelaee. Ixviii. 73, 74. 
campestris, Ixviii. 70. 
canescens, Ixviii. 60, 65, 70-72. 

cs 

— risianus, Ixviii. 67, 77: Ixxiv. 

colorans, Ixviii. 73. 

decumbens, Ixviii. 76. 
pete Ixviii. 67, 77. 
echinat XViil. 

5. 
humistra shag ts G7, 77. 
Joneeti ts Ixviil. 64, 

Lechleri, 
a Ixviii. 66, 74; Ixxiii, 68 

minutus, lxxiii 
malls te 66, ah Ixxiv. 105. 

var. vestita, Ixviii. 75. 

Nelsonii, xvi: 67°77. 
nitens, Ixviii. 68, 78. 

. 68, 78. 
Parishii, lxviii. 67, 78; Ixxiv. 104. 

Ixviii. 68, 79; Ixx. 41, 53. 

Plantaginaceae, 
Plantago altissim ma, 

Plagiobothrys {contianed). 
parv ulus, Ixviii. 
patagonicus, heya 66, 76. 
pedicellaris, me 66, 75. 

peri, Ixviii. 
plebejus, evi ey, 77; Ixxiv. 106. 
Pringlei, Ixviii. 57, 61, 65, 73. 
procu umbens, XVill. 8, 79, 80. 
pygmaeus, beviti 66, "74, 
rufescens, Ixvi 0 

var. siasomwicie. Ixvili. 70. 
laxiflorus, Ixviii. 70. 

“  Renjifoanu 0 
salsus, lxviii. 67, 78. 

opulorum, Ixviii. 68, 76, 78-80; 
104. joe 

iceland, Ixviii. 66, 75; Ixxiv. 106. 
shastensis, lxviii. 65, 72. 
Stipitatus, ‘xviii. 67, 77. 
strictus, lxviii. 67, 78. 
tenellus, lxviii. 65, 72, 73 

r: . lorans, Ixviii. io. 
» ixvili. 72. 

tenuifolius, Ix evi “68, 78. 
tinctorius, Ixviii. 65, 
a ein ixviii. 60, 65, 415483 

104. Ixxi 
var. diffusus, Ixviii. 71, 76. 

perplexans, Ixviil. iy : 
ser hay Ixviii. 67, 78; lxxiv. 

104, 106. 
ursinus, Ixviii. 5 57, 74. 

eri, Ixxiii. 68; Ixxv. 48. Zollinge 
deca § Allocarya, Ixviii. 66; 

v. 5, 103. 
Plagiobothrys 1 Ambiein Ixviii. 58. 

sinckiopsis, Ixviii. 

Phasihoticre § Echidiocarya, Ixviii 
66. 

Plagiobothrys § L pepeenboirry 

Plagiobothrys § Genuin, Ixviii. 5 
ilandia, Ixxiii. 

Plagiobothrys f Espeosis, Ixviii. 58. 
nnea , ixviii. 69. 

Ba 93, 100. 
Ixvii. 204. 

decipiens, Ixii. 40, 45, 94. 
erecta, lvi. 61. 
eriophora, Ixvii. 204. 

garica, hun; 
lanata, Ixvii. 
lanceolata, Ixvii tall Ixvii. 203, 204 

. capi ata, ras ev 
- Pp a, Ixvii 
3 capitata, Ixvii. 204. 
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Plantago (continued). 
anuginosa, Ixvi 

ar. sphaero Beale a, elk 
203, 

{. eriophora, Ixvii. 203, 

major, lxii. : 
var. celia: Ixii. 40, 46, 

microcephala, Ixvii. 204. 
Parishii, 

aerostachya, Ixvii. 204. 
35. 

Platyschkuhria pan egy Ivi. 39. 
egor iy. A guaicuru 

> 

B) 

Platynema, Ixxiii. 67. 
B} 

2 

> : eopeltis anaustii, a 6. 
ensifolia, lx 
sob weet 9. 
line 

Plumeria S echiontn, lili. 47. 
amneabhy liii, 48. 

uth Gentian, | ie 158, 160. 
Pueumaria Ixx. 46; i. 66, 67. 
eek 1, 143. 

gustifolia, var. costata, Ixiil. 

ann ua, Ixii. 63. 
costata, lxiii. 133, 139, 164, 251, 

pau 
pigs Ixiii. 
a ixvii. 161. 

‘tien: ‘ 
trivialis, Ixiii. 

Podachaeniuim, hii. £0; liv. 31. 

inens, lii. 50 

Sanieulstum, lii. 50 

Pogonia, lxiii. 1 
op ioglossoides, Ixiii. 101, 102, 

m. 140. 
r. brachypogon, Ixiii. 245. 

Polipodie a ‘the a i3l. 

Podonosma 
Pollichia, Ixxiii. 70. - 

paves acicularis, Ixxiil. ae 

ongestiflora, Ixxiii. 37, 

Dekindtii, cree Be 

liniflora, lxxiii. 
Polygala ataiet. Deltoides § Tetra- 

se 
Polygonaceae, lii. 62; Ixii. 70, 99. 

Polygonatum an Euan, lvi. 19. 
biflorum, Ixiii. 242 
odoratum, lvi. 19. 
sd alee var. ambiguum, lvi.19. 
officinale, var. amie Ivi. 19. 
Polygonatum, lv Ivi 

igi, vi. 19. 
Polygonum, Ixiii. 165, 168, 258. 

aca adiense, ory 134, 165, 260, 
acre, lxill. 146 260. 

var. leptostachyum, Ixiti 
260. : 

allocarpum, Ixiii. 151, 163, 260, 

aviculare, Ixii. 70; Ixiu, 261. 

260. 
var. Salta ape Ixiii. 262. 

ren Bistorta, Ixv 

ee paordigc xiii. 
ectum, Ixi 

Toebel ier 70: Is 260-262. 
Hydro piper, Ixii. 
hy “dropiperides, tai 71; Axiii. 

68, 260; Ixvii. 173, 174. 
ear digita ci Ixili. 260; 

Ixvii. 173. 
var. ualeatie hyum, Ixii. 43, 

45, 71, 72, 98. 
x tius, Ixvii. 173. 

ineanum, Ixiii 259. 
an thifclium, Ixti. 71; Ixiii_ 258, 

ee ee: Ixiii. 258. 
var. incanum 

“ maculatum, Ix. 258. 
** nodosum, Ixiii. ‘ 
“ pecticale, Ixiii. 258. 
‘* prostratum, Ixii. 71. 

salici orion Ixiii. 259. 
kecsenle sitchense i. 260. 

B. buxifolium, = 260, 261 
maculatum, Ixili. 258. 
aritimum, Ixiii. 260. 

Muhlenbergii, Ixiii. 166, 259; 
vii. 173. 

nodosum, Ixiii. 258, 259. 
8. incanum, Ixi. 259. 
? salicifolium, bail, 259. 

pallidum, 
cexinney beaiieanie Asiii. 259. 

var, ya 
pennsylvanicum, var. genuinum, 

ani laevigatum, Ixvil. 173. 
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Polygonum (contin = - 
sicaria, lxii. 
tome ime Ay Isiii. 259. 

eolbvuitiel ites xiii. 262. 
spd Ixiii. 1 146. 

ustior, Ixiii. 146. 
fobustins Ixiii. 147. 

poritanorum, Ixvii. 173. 
ali, i. = wal: ‘ixiiy 150, 158, 

sé 

robustius, isi, 147, 149, 155, 
16 260, 

anum, Ixiii. ¢ 
Polya. cp hoe wale 

a, lil. 33. 
var. ae lii. 34. 

hypomalaca, hi. 33,34, 
“vulgaris, lii. 33, 34, 

zene eese, li, err, 177; Ixii. 57, 

—— li. 181; lxiii. 149; Ixvi. 
33. 

seule, h. 181; lvii. 10. 
3 bev. 7, 

41. 
grey a Ixvi. Sg 128, 130, 

131, 134, 136, 1 
var. interm ees, Ixvi. 128, 

129, 134, 136, 139, 140. 
var. Kaulfussii, Ixvi. 136, 

cambricum, Ixvi. 141. 
ttii Ixv. 

epis, Ixv. 6, 11 
excavatum, 13. 
ar se , Ixvi. 127-132, 134, 136, 

Fauriei, Ixvi. 135. 
Filix femina, li. 179, 185. 
Filix—mas, 8, li 181; vii. 10. 

p TS, 
Glyeyrthiza, Ixvi. 127, 129, 136, 

bedeetnes Ixvi. 127, 129-131, 
134, 136-139. 

incanum, Ixvi. 133. 
intermedium, bx Ixvi 136, 139. 

J 
elt 3-8, 10, 12-14. 

var. , Ixv. 5, 8. 

Poly peas (contenued), 
. Elizabethae, ie 14, 
“elongatum 
sinuatum ‘Ixv 

** tricho ophorum, ee: 5, 8, 

lepidotum, liv. 7, 10. 
“Sle tay Ixv. 14. 
lineare, .o: 
ly Eioilisidies igv:'13; 
macrocarpum, Ixv. 7 

rginale, | fr? 
mexicanum, lxv. 9. 
oveboracense, li. 181. — pol 

occidentale, Ixvi. 127, 132, 136, 
139. 
amense, Ixy. 3, 6, 15.. 

3. 

thaeticum, li. 181, 198, 203. 
colopendrium m, Iv, 13. 
atid osum, lxv 
bad mae me i 125-128, 130- 

133, 135, | 141. 
a 141. 
[Mote Getta, xr! 142. 
. bipinnatifidum, lxvi. 141. 

8. americanum, Ixvi 

y. occidentale, Ixvi. 126, 136. 
f. brachy pteron, nye 14. 
{, dlcdeaia. Ixvi. 1 

f.rotundatum, Ixvi. 137, 
: 138, 141. a 

vari 

var. ee ae 
_lxvi. 12) 2. : 

alato-multifidum, Ixvi. 
142 

‘““ angustum, Ixvi. 141. 
“ — attenuatum, Ixvi. 139. 
141 
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hehe {eon zed), 
ritum, kxvi. 141. 

bifido- fidum, Ixvi 

var. cambricum, Ixvi. 136, 
141, 

var. / eh Ixvi. 142. 
columbianum, Ixvi. 

sei 
ine, Ixvi. 137, 139. 

pret Ixvi 139. 

140. 
“ japonicum, lxvi. 135. 
“ Kaulfussii, Ixvi. 140. 
2 occidentale, hiv 127; 
134, 139. 

var. perpusillum, Ixvi. 138. 

pygm Xvi. 
f rot, Ixvi. 134, 
137, 138. 

var. on: Ixvi. 142. 
m..1xyl. 128; 

141. 
var. sinuatum, Ixvi. 142. 

“ transsilvanicum, Ixvi. 
134, 139. 

var. virginianum, lxvi. 126, 

en : Eupolypodium, Ixvi. 

Polypodium § Goniophlebium, Ixvi. 
128. 

Polypodium § Pleopeltis, Ixv. 13. 

Po hypody; | pot 133, 135, 1 
2 ‘ ee 

Poly stich vi 
mee tts "xiii, 185. 

saad rn Ixxii. 89, 91. 
scopulinum m, Ixxii. 89. 

andinum, Ixxii 5 
Braunii, Ixiii. gg 185 

el aba Ixxil. 
pecs, inc. O92. 
as ieni. ‘89. 

var. scopulinum, Ixxil. 89. 

—— Ixxii. 89-94. 
elegans, Ixxii. 90-92. 
Lemmoni, lxxii. 92. 

scopulinum -91. 
var. a ey Ixxii. 91. 

Polystichum § Mohrioides, Be 91. 
Polyt gethae Bak 110, 138, 142, 150, 

235, 236, 24 fie 278 eo 
Pond Lily, Ixiii. 167. 

- 
Pome} halsamitere, lviii. 43. 
Porophyllum, Ix. 

num neko Mi. 58. - 
ii. 58. 

Portulaca oleracea, Ixii. 7 
Portulacaceae, eg 74, 99; Ixxv. 42. 
Potamogeton, Ixi 190. 

is 
us, [xiil. 189. 

amplifolius, lxiii. A189; — 160. 
an ngustifolius, Ixi 
bupleuroides, bi, 

163, 
aD “60; Ixiil. 

confervoides, Ixiti. 145, 149, 191; 

dimorphus, Ixiii. 191; scam 160. 
a 

anes Wsiii. 191. 
Friesii, heii. ; Ixiii. 191. 

ineum, Ixiii. 
gramineus, Ixiil. “it 190, 191. 

3. gramineus, Ixii 189 
r pec ea Ixiii_ 190, - 
191. 

var. myriophyllus, Ixiii. 189. 
‘* spathulaeformis, _ Ixiii. 

90, 
proles a. graminifolius, Ixiii. 

minifo lius, Ixiii. 189, 190. 
Etonic tan Ixiii. 189, 190. 

var. graminifolius | Ixiii. 189. 
iii. 191. 

39: evil 
pectinatus, Ixii. 40, 60; Ixiii. 141, 

192. 
seudomarinus, Ixii. 60. 

; 

vagin 
varians, Ixiil. 190, 191. 
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ta os ors (continued). 
Ziz gramineus, Ixiii. 190, 

Potam ogetomacene, Ixii. 59, 99. 
Potentilla, Asin 

: 78. 
var. — Ixiii. 

canadensis, var. ‘simpler, Ixiii. 98. 
fruticosa, Ixiii. 1 101, 267. 
monspeliensis, Ixii. 

var. i Ixii. 43,77. 
pacifica, Ix. 40, 
palustris, ae 43, oe 

var. arvifolia, Ixii. 45, 78. 
procumbens, Ixiii. 155, 267. 
egg a re 175. 
recta, Ixiii. 267. 
trident dake, “Ixii. 45, 78, 138. 

Praxelis, lv. 318 8; Ixxv. 10. 
Riedelii, Ixxv. 10. 

i 319. 

Prima a farinosa 

Proserpinaca intermedia, Ixiii. 166, 

palustris, Ixili. 165, 277; Ixvii. 179. 
pect inata, Ixiii. 165, 168, 277; 

Psoraleae, lxv. 
Psoralidium Bigelovii, Ixv. 14, 
Psorobatus Benthami, Ixv. 15. 

. a 
Wheeleri, Ixv. 16. 

eer ge tinctorius, Ixv. 16. 
Ptelea, lviii. a 

trife li oe lvi 
Pteretis eediicis: ixiit 136, 164, 170, 

18 
Pteridophy tes, li. 169. 
Ptilocalyx, Ixx. 58. 
Puccinellia, Ixiii. 102. 

ma ritima, Ixiii. 94, 102, 231. 
paupercula, var. alaskana, Ixiil. 

Puccinia \ ery ptanthes, Ixxiv. 14. 
ens, Ixxiv. 1 

Pulmonatia, Ixxiii: ‘53: 56, Of, GE. 
can adensis, Ixx Xx. 55. 
rang aaa Ixx. 55. 

—— Ixx. 17 

scabra 7 * 

Pyrola ‘chlorantha, Isiii. 278; Ixvii. 

179. see 

var. = Ixiii. 278; 

XVI . 

rotundifolia, var. americana, 
. 278, 
ie sroonsis, Ixiii. 97, 138, 

;Ixv 
secunda, var. obiuata Ixiii. 146, 

2 
uniflora, lvii. 10. 

Pyrus am sarge Bisa 266. 
decora, Ixiii. 266. 

arbutifoia ty 156, 266; Ixvii. 

var PR St geebi Ixii. 42, 
77; |xiil. 156, 266. 

heen Ixiii. 266. 
baccata. aac a 

ee eg 77; \xiii. 266. 
occide 266. 

uci 
site ag xiii. 

a Walpolei, lvi. ae 
reus os boreal hv 

a evi 173. 
Scinctions viii 49. ? 
Muhlenbergii, lviii. 44. 

olia, Iviii. 49. 
phellos, viii. 49. 
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panties 2: sogecae P 

var. ambigua, Ixvil. 173. 

eragereces punae, Ixxv. 19. 
culaceae, Ixii. 74, 99. 

Ranunculus, co 131. 
bort: , lxiil. 133, 264. 

seria. I Ixii, 75. 
Cymbalaria, Ixii. 40, 74. 

alpinus, Ixii. 74. 
Plammula, hs xiii. 157, 264. 

. reptans, Ixii. 75. 
Purshii, ‘Isiil, 131, 133, 164, 170, 

recurvatus, Ixiili. 136, 164, 170, 

repens, Ixii. 75. 

i. 74; 4: lxii. 8 
Rhamnus as aioli, viii. és;  Ixiii. 274. 

tinophloem, all 61, 64. 
age 
Rhexia vines, Ixiii. 149, 167, 168, 

; lxvi. 177. 
Rhinanthus Cri ers Ixii. 93. 

oblongifolius, Ixii. 93. 
sd hii. 37. 

mor sis, lii. 36; ba 187. 
Pelnes 37; liv. 

Rhodedendron, ‘i. ie 
Ibiflorum, lvi. 

canadense s viridifolium, Ixiii. 
278. 

maxithum, = 167. 
5. 

Rhododendron : ‘Teutsis, lvi. 55. 

Rhodora, 
Rhopala. Jest s, xxiii. 41. 

Rhubarb, i ac Anil. 107. 
Rhus pin, ape Ixiii. 135. 

Poggei, Ixxv. 
Rhytispermum, Ixxiii. 47. 

Ribes hirtellum, var. calcicola, Ixiii. 

lacustre, Ixiii. 
triste, var. ee Ixiii. 

Ricinophyllum, Ixxii. 124. 

Romerito del cerro, Ixx. 83. 
Rosa carolina X nitida, lxvii. 176. 

var. setigera, lxvii. 176. 
nitida, Ixii. 
nitida X palustris, Ixvii. 176. 
nitida X Neg iana, Ixvii. 176 

176. 
zis, Baill 104, 145, 147. 

“ts 
rage lvi. 15; li x. 8. 
virginiana, Ixii., 32, 41, 46, 79, 80. 

Rosaceae, lii. 66; Ixii. 77, 99. 
Rose, Ixii. 35, 36, 68, 79. 
Rothia caroliniensis, Ixvili. 94. 
Rottlera montana, Ixviii. 90. 

onosperma, Ixxiii. 42 
peruviana, Ixxili. 42. 
pinnata, Ixxiii. 42 

Rubiaceae, lii. 1 : 
Rubus, Ixii. 97, 101, 167, 270 

abbrevians, Ixiil. 271; Ixvii. 176. 
allegheniensis, lxili, 268, 269; 
stn 1 

nicola, Ixiii. 269; ie 175. 
saiaiedins. Ixiii. 
Andrewsianus, lxiil. ‘101, 269. 
arcuans, Ixii. 32, 39, 78, 98; Ixiii. 

: 6. 

ne ‘ 

bifo formispinus, Ixiii. 270, 272; 
i. 175. 

Ba sy Ixili. 269, 270. 
canadensis X procumbens, Lxiii. 

Chamaemorus, Ixii 99, 148, 165, 
169, 268. 

elegantulus, oa a 270. 
flagellaris, Ixiii. 
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_—? cocipgaligengt 
aris X setosus, lxiii. 271. 

edioncke Ixiii. 268; Ixvii. 175. 
ar. neoscoticus 

hispidus, Ixii. 45, 78, 79; Ix, 272. 
hispidu us X Seren, 9. 

Saati lxiii. 

hispidus X setosus, lxiii. 272. 
ar. rege xiii. 272. 

leven Ixili. 2' 
var. Ay ed Ixiii. 268. 

‘* strigosus, Ixiii. 268. 
illecebrosus, Ixvii. 
jJacens, Ixiti. 272; Ixvii. 176. 
junceus, Ixiii. 270. 
multiformis, ae 269; Ixvii. 175. 
nigricans 271. 
nigricans: x cencst ai Ixii. 79. 

ee Ixii. 79. 
segue, Ixvii. 

Dal ebcahation: Ixvii. 

orarius, xiii. 

pergra 
pergratus xX Pegi a Ixiii. 

plicatifolius, Ixiii. 270. 
procumbens, lxiii. 270. 
Randii, Ixiii. 
recurvans, Ixiii. 270; Ixvii. 175. 
recurvic aulis, Ixiii. 270; Ixvii 176. 
setosus, Ixii. 79; Ixiii. 271, 272. 
— atus, — 79; Ixiii. 156, 271; 

2ii: 

Rudbeckia columnaris, lxv. 45. 
45. columnifera, lxv. 

ce oe liv. 156. 

vermontanus, Ixiii. 

irta, 
lncwiata. ‘xiii: 298; Ixvii. 

var. gaspereauensis, 

i, liv. 115. 
Rue . Meadow bul: 75. 
Ruellia carn lii. 101. 

obtusata, hi. 105. 

Porteri 

rupestris, lii. 
aes ex Acetosa, Ixii. 95, 107, 258. 

lla, ‘Wiii. 66; Ixii. 37, 38, 

alpinus, Ini 107, 257. 
Britannica, Ixii. 43, 70. 
erispus, Ix. 44,70. a 

var. 
70; lxiii 158, 258 "ie ; 

Ixvii. 

Ixvii. 

Rumex (continu ed). 
obtusifolius, var. sylvestris, lxiil. 

2 
occide ntalis, Ixii. 70. 
pallidus, Ixiii. 155, 257. 

heciis maritima, i. 60. 
lon neiten Ixii. 

sl 141, 
ime Ini. 192. 

Reprsshtin pelorate: liii 

40, 60; 

Curranii, | 
Hamanii, liii. 31 

Rye, Ixii. 14. 
2s Lap eagle hee 10. 

smo Ixv 
eiigiai. Ixiii. 134, 234; lxvil. 
a 62. 

var. gpg nts ]xiii. 
160, 234; Ixvii. 162. 

fusca, Ixii 234; hee 162. 
A cabeeaig Ixiii. 134 

psig es Site i, 2: 
lvi 

Sabatia, Iii, 188. os 165. 
chloroides, Ixiii. 286. 
decandra, Ixiii. 160, 300. 
Rancdyoa te ii. 158, 160, 165, 

149, 

167, 286, 300; lx 
£: ‘candida, Ixvii. 180. 

ycla, Ixvii. 180. 
eee ailon ides: lxii. 89. 

1 

losa, 

icone 
Santttarie arifoli, Is tail 131, 137, 192 

amici i. 131, 137, 192. 
,_ Ix. 146, 192. 
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Salix pigercwrainse 
eatery Ixxii. 

brachyearpa, Ixxii. 125. 
cordata, Ixiil. 245. 
fuscescens, Ixxii. 1 

var. hebecarpa, Ixxii. 123. 
hebecarpa, Ixxii. 
humilis, var. “= Cinta Lxiii 

pedicellaris, Ixxii. 123. 
purpurea, Ixiii. 95, 257. 

ill. 245 
repens, Ixii. 
rostrata, Ixxii. 

var. “capreliolia, Ixiii. 257; 
123 

agg nes ee Ixxii. 122. 
cum bei past Toe 
Smithiana, Ixiii. 257. 
viminalis, Ixii. 69; xvii. 167. 

Salm ik anioides, 36. 
Salsola sativa, lili. 1 

flex 
saman, lix 
Schaffneri, lix. 

—— flonibindus, Tdi 105, 142, 
86; Ixvi i 

San 
sen! Ixii. 69. 

bipinnatifida, lix. 28. 
gregaria, Ixiii. 137, 170, 277. 
eee, ~— 277. 

Santokes tinetoria, lvi. 47. 
Sepak rancor i. 

Li nnii, li. 35, 36. 
Nelagiaii, a lii. 

Sapium annuum, "var. dentatum, 
Ixvili. 91. 

biglandulosum, var. Klotzschia- 
num, lxviil. 

cremostachyum, Ixviii. 91. 

Klotzschianum, Ixviii. 91. 
sylvaticum, var. linearifolia, 

Sapotaceae, lii igo 
Sappania praecox 

enia Scotia. ixvii. 174. 
purpurea, = 

123. 
Saurauia —— ed). 

Buscalioniana, lii. 74. 
costaricensis, ‘lit. 76. 

brachitricha, lii. 76. 
colicotricha, lii. 76. 

latipetala, lii. 75. 
ovalifolia, lii. 76. 

5. 

“ee 

Pringlei, lii. 7 
seu ocostaricensis, lii. 76. 

subalpina, 75. 
Sere Ix. 77. 
Schebera 
Babcieigh mena palustris, Ixvii. 160. 
Schi saat 1, 63. 

achypus, ii, 
Schintocarpha: Hoffmannii, Ixi. = 
Schistocaryum, Ixxiii. 61; ‘Ixxv. 

ciliare, Ixxili. 62. 
myosotidium, lexi. 61, 62. 
ovalifolium, Ixxi 

suena a teh 97, 134, 135, 149, 

ame Ixili. 91, 92, 99, 103, 
p18, 148, 158, "168, 170, 186, 

300; Ixvil. 159. 
Schizobasis, lvi vi. 4. 
Schizobasopsis, er 3, 4. 

volubilis, lvi 
Schisoptera lyrata, ti 34. 

uncularis, li. 34. 
ier ee 5 eupatorioides, Ix. 41. 
Schkuhria grifolia, lvi. 39. 
Schlechtendale 36. 
Schnella, lix. 22. 

icrostachya, lix. 22 
vestita, lix. 22 

Schoenocaulon, lvi. 1, 2 
Schoenolirion, lvi. 3. 

albiflorum, lIvi. 
Elliottii, lvi. 3. 

Schoenus fuscus, Ivii. 10 
Schollera macrocarpa, Ixii. 88. 

angustata, lix. 9. 
tachya, lix. 11. 

macro rostachya, lix. 18. 
prog ae 9, 10. 

Scilla hyacin 
hyaetnthotds, eet 14. 

: 14. 
Scirpus aciculais lvii. 1 

acutus, lxii. 40, 15, 65; Ixiii. 101, 
110, 131, 234. 
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Scirpus ee (continued). 
f. congestus, Ixiii. 131. 

americanus, lxii. 65. 
sgrkdbicigys Ixili. 134. 

~~ georgianus, lIxiii. 134, 

campestris, var. Fernaldii, lxiii. 
234 
ers aoresoe ae. Ixvii. 

paludosus, lxii. 65. 
capitatus, Ixiii. 106. 
cespitosus, var. callosus, lxiii. 99, 

148, 233. 
ae 0 234 

us, xiii. 234. 
eaicdlanar: Ix. = 

eorgianus, 
hudsonianus, viii. és Isiii. 131, 

anus, lxii. 65; lxiii. 233. 
prcieicn gpa xii. 65; Ixiii. rong 

ngestus, Ixiii. 
Olneyi, init. 103, T10, 142, “233; 

Ixvii. 162. 
pauciflorus, Wiii. 65, pres 233. 
pedicellatus, Ixiii. 234. 

Scutellarioideae , Ixxi. 
os Ixxi, 61-63, 4, 79. 

tamaha, Ixxi. - 
og Ixxi. 
gorges bis. “64 65, Oi 79. 

Var. 

antirrhinoides, ‘ix me 65, 68, 71 , 

Scutellaria (continued). 
d. 68 

9 
6, 79. 

var. punctata, Ixxi. 77. 
dardionha ta: Ixxi. 66, 73. 
caro oboe Ixxi. 74. 

B. Ixxi. 74. 
Churchillians. eat 67. 
cordifolia, Ixxi. 78. 

var. pilosissima, Ixxi. 78. 
Drummondii, Ixxi. 66, 73, 79. 
epilobiifolia, ixxi. 64-67. 79. 

mes ora, Ixxi. 67. 
f.r a, Ixxi. 67 

ye eoage lexi: 76. 
Footeana, Ixxi. 72. 
galericulata, Ix. 61, 64-66. 

f. albiflora, Ixxi. 67. 

veto ei 75, 76. 
neana, lxxi. 76. 
ag. sige xxi. 66, iS, eo a 

ar. brevifo lia, 
eat 0 teed © pened beet fecal 

. 

major 
multi died Ixxi. 

laevigata, Ixxi. 77. 
lateriflora, Ixxi. 63-67, 79. 

f. albiflora, Ixxi. 68. 

lia 
Mellichampi Ixxi. st 
Mocinian 

"heh 
nana, Ixi. 65, 72, 79. 

, Ixxi. 61, 64, 65, 70, 71, 
9. 

f. ternata, lxxi. 70. 
nevadensi ixxi. va ¥ 
ovalifolia, 4 Sr 74. 

, ixxi. 61, 64, 65, 69, 71, 

lymo ha, Ixxi. 75. 
Fao hol Bh 273, 7 

evifolia, Ixxi. 7 72, 73. 
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nenenae (continued). 
gosa, Ixxi. 78. 

sha a Ss sis, Ixxi. qi; 
saxatilis, Ixxi. 66, 78, 79. 

siphocampyloides, Ixxi. 71. 
uberosa, Ixxi. 66, 68, 7 

versicolor, xxi. 66, 78, 79. 
racteata, Ixxi. 78. 

“minor, Ixxi. 78. 
Male es Ixxi. 68. 

oe 

Wrig xi. 72, 
ie § Soutellaropsis, Ixxi. 64. 
Sea Lungwort, Ixiii. 

urinega, Evo 
capensis, i. 89. 
fasciculata, ty 88. 

te 
Selliguea mexicana, ‘Ixv. 9. 
Senecio, lxx. 117; Ixxii. 113-116. 

aureus, Ixiii. 97; Ixvii. 208; Ixxii. 
117, 118. 

pauciflorus, Ixxii. 119. 
y. borealis, Ixxii. 119. 
3 discoideus, Ixxii 

2. Balsamitae is. 299. 
Balsamitae, 299. 
Burkei, Ixxii. 1 us, 120, 121. 
discoideus, Ixxii. 117-121. 

i, Ixxii. 114, 115, 122 
flavoviren ns, Ixili. 299. 
g nsi 299. 
ida oenala, bexil le 120, 121 

116-122. 

117, 

a ef 
var. umbratilis, lxiii. 299. 

pauciflorus, xxii. 116-119, 121, 

pauperculus, Ixiii. 299; Ixxii. 117, 
118. 

var. Balsamitae, lxiii. 299. 
Pseudo-Arnica, Ixii. 45, 96. 
pseudo-arnica, lxv. 42. 
resedifolius, Ixxii. 113-118, 

Senecio resedifolius (continued). 
var. columbiensis, Ixxii. 115, 

" lyratus, Ixxii. 115. 
“ multicaulis, now 116. 

Robbinsii, Ixiii 97; Ixxii. 117. : iii. 299. 

.B ‘O Q. io} 5 oO & a) < 

oblonga, lii. 10; a 188. 
ovata, lii. 
rotundifolia, li. ig 

Seseli Nuttallii, vi. 35. 

60. 
sphaerocarpa, lii. 60. 
viridis, var. Weinmanni, Ixiii. 

Setiscapella cleistogama, Ixiii. 108, 

subulata, Ixiii. 108. 
Schizoptera trichotoma, lii. 34. 
Shad-bush, Ixiii. 103. 
Shad Bush, Ber 130. 
Sheareri lit, 
Bhenhecdia canadensis, Ixiii. 164, 170, 

Shepherd’s : Purse, Ixii. 75. 
Short-leaf Pine, iviii. 49. 
Sida jamaicensis, lxviii. 4. 
Sideranthus australis, lii. 25. 

Siebera, lvi 
cierioeins Ivii. 11. 

—— DL: 
umbens, Ixiii. 95, 143, 231. 

Silene “alla, Ixiii. 94, 264 
octiflora, Ixii. 74. 

pain ‘Poplar, Ixii. 55. 

adenophora, hii. 45. 
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_—— (continued). 
amplexicaulis, lii. 44, 46, 47; liv. 

23, 160. 
var. decipiens, lii. 46 

gen es hi. 46. 
ectens, lii. 

auriculata pt rr 
calva, lii. 

beyan we lii. 44, 45. 
exaristata, lii. 4 45, 4 47, 

var. epapposa 7 lit. 45. 
perplexa, lii. 45. 

ficifolia, lii. 45. 
foetida, lii. 45, 46. 

ae aS lii. 46. 
pa Nie hii. 54. 
Chiesbreghtii, lii. es 
grandiflora, li 

isea, 

47. 
iarmcticnce: officinale, Ixii, 76; Ixiii. 

140, 265. 
oe Ixii. 140, 

Seyrnslints, Ixiii. 
stifo folium, i 68; Ixiii. 95, 

MOAT lxiii. 96. 96, 138, 244. 
atlanticum, Ixiii. 95-97, 99, 244; 

Ixvii. 167 
gramineum , Ixii. 43 43, 46, 68; Ixiii. 

95, 96, 134 147, 244, 
aminoi ides, 

"stellata, Ixii. 41, 68; Ixiii. 159. 

Smilacina ( continued. 
s,s Ixili. 

145. 
ifolia, si 97, 109, 144, 
147, 

var. (Serie eee Ixiii 
144, ~ 243. 

Snake-plant, lxi 
Solanaceae, lii, 85; i 92, 100. 
Solanum, Ixx. a 

5 Bs 

y. Marinum, Ixvi . 202 
var. villosis dich 

tomentosum, 

Ixvii. 

seerale, Ixvii. 202. 
, xii. 92. 

Peckii, ‘lil. 
Xantiy var. glabrescens, ‘Ixv. 43, 

Spencerae, Ixv. 43. 
Solenanthis, — Tt. 

: 
. 195 Ixiii tie 

ees y Ixiiil. 292; Ixvii. 204. 
oe Axiii. 143, ‘151, 293 

x uniligulata, Ixvii. 205. 
Elliottii, Ixiit 1 144, 151, 157, 169, 
eee 

sa, Ixvii. 204. 
pigs dot "Tai. 157, 293. 

var. Nu ttalii, Ixiit. 293. 
humilis, niet 
juncea 
la tifolia, hadi. ae 170, 292; 

se 
ar. sphagnophila, Ixili 
151, ‘ 

“* villosa, Ixiii. 292. 
sempervirens, Ixii. 41, 42, 95; 

haii. 157. 
serotina, xiii. 170, 293. 

Ar: yigantea, lxiii. 293; 

tenuifolia, xiii. 99, 144, 160, 169, 
170, 293, 294; Ixvii. 205. os 

terrae-novae, xiii. 292. 
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Solidago spies siong le 
uliginosa, Ixii 
uniligulata, baiit "87, 292. 

var. neglecta, Ixiii. 292; 

. _terrae-novae, Ixiii. 292; 
lii. 

Solidago. jButhamia, xiii. 160. 
Ixiii. 99, 143. 

ion Ivii. 11. 
qua oes li. 11. 

26. Sonchis, lxx 
as ars 97. 
seritcling, xxv. 26. 

Sonnea, a hage “a 61, 62, 64; Ixx. 46; 
Ixxiv. 

Sophora oblique: lix. 17. 
secundiflora, lxx. 90. 

Sorbus, lxiii. 266. 
menere Tt B., Ixiii. 266. 

L 

subvestita, Ixiii. 368. 
Sorrel, Ixii. 37. 
Sparganiaceae, — 59, 99. 
Sparganium, 
— eam, ‘xiii. 

anguststo tun, 
diversifolium, Ixiii. "189. 

i Ixii. 59. 
Spartina alterniflors, Ixiii. 110. 

pilosa, Ixili. 231; lxvii. 

Michauxiana, Ixii. 40, 45, 63. 
a a 72. 

stricta, 
ria a 
tacit Ixii. 72. 

leiosperma, Ixii. 40, 72; Ixiii. 

142, 189. 
androcladum, Ixiii. 189. 

. 59. 

sage h actawngs Ixi. 23, 24; Ixv. 51. 
3 23-25, 78. annii : 

Sphaerostigma erythra, fg 41. 
um, lxv. 41. 

eecuery «aes pallens, Ixiii. 136, 164, 
170, ; Ixvii. 161. 

Spiderwort, a teek lviii. 49. 
Srilentiias liii. 5 

_— diggs 
r. megalophylla, liii. 53. 

Spinacia Meat liii. 12 
Spiranthes cernua, Ixiii. 157, 167, 245. 

var. ochr ary uca, ixiii, 167, 

mangolfians, "Indi. 45, 69. 
Spiro Lig sire Ixxi 
Spixia h — thers, Ixviii. 90. 

90. 
Sieroucke etcton, Ixiti. 229. 
Spruce, isis 96, 97, 133, 142, 144, 

62. 
achys nor anon Ixiii. 28 

var. ho totncha, "xiii, 289. 
Staghorn Sumach, Ixi 
Starkea pinnata, hag 23. 
Statice chilensis 92. 

c ? 
taurina, : 
a lxxili. 66 
Stegnocarpus, 
Steiractinia, lii. 

dulosa, lii. 48 
heerte 4 , liii te 

attii, li. 49; liii. 
oyedaeoides, hi. is: lili. 26. 

iroi, liii 
Trianae, liii. 6. 

Steironema ciliatum, Ixiii. 286. 
Stellaria, lvii. 8._ 

Arenaria, lvii 
biota, t Ivii. 11, 13. 
graminea : 73; Ixiii. 264. 
groenlandica, lvii. 20. 
laricifolia, lvii. 16. 
longifolia, lxiti. 264 
media, lvii. 8; lxii. 73, 74. 

su ecta 

uligin 
Semsdeia elongata, ‘li. 40. 
Stemonitis Mortonii, lx. 28. 
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Stenactis oe 400 lii. 29. 
andrium, lii. 

barbatum, 
pr lhectint hacen lii. 100. 
dulce, lii. 101. 

var. floridanum, lii. 
floridanum, li. 101. 

101. 

filipes, li. 
Stonegatecibvins Ixxiii. 48. 
Stephanomeria, Ixv. 46. 

pensar liti. 22. 
a, liii. 22; Ixv. 45, 46. 

gros D hii 
Wheeleri, Ixv. 45, 46, 

ee matey i lii. 38. 

stage ith olia, lii. 38. 
Stevia, nig “43: Ixxiii. Ixxv. 8. 

calycina, "xxiii. 
Haenkeana, Ixi. 79. 
laxa, Ixiv. 3. 

Stumonie a 
mo 

Streblan S.. Ixxiii. 70. 
Streptopus amplexifolius, lxiii. 242, 

wa Haase 

ant toler "ii, 12. 
Aidiolarin aquatica, a 142, 143, 

151, 156, 265; Ixvii. 174. 
Suchtelenia, xxiii. 69, 71. 
Sugar M aple, Ix 
Sumach, Staghorn, Ixiii. 105. 
Suncho, liv. 32. 
Sweet en, Wiii. 49. 
Sweet Po tato liii. 63. 
Swietenia macrophylla, lvi. 54. 
eee oe Ix. 31 Le 7,3: 

yricifoli 

icosum, XX. 
Symphostemon articulatus, Ixxiii. 38- 

oe 
solitus, xxiii. 

Biteghynae Ixx. 4, é: “oxi. 53, 54. 
meric , Ixx. 55. 

asperrimum, xiii. ay ixx: 8. 
88 

officinale, Ixx. 8, 55. 
tuberosum, Ixx. 

Si. 8 og foetidus, Ixili. 238. 
itrium myosotidis, lxxiv. 14. 

detente Sate liv. 2, 5, 6, 21, 72. 
sericeus, lii. 41; li 
Waberbasat iit 41: liv. 188. 

Syrmatium, liii. 

— — liii. 50. 
rg lii. 95. 

Palmas 
Taiateneens chrysocarpa, lii. 



Tauschia (continued). 
udicaulis, lvi. 32. 

eucedanoides, lvi. 32. 
pubescens, lvi. 33. 

ella, Ivi. 33. 
texana, te 31, 32. 
vestita, 

Tauschia, § Deweya Ivi. 32. 
§ Drudeophytum, vi. 32. 

sh § Eutauschia, lvi. 32. 
ee § Museniopsis, lvi. 32. 

Taxus —"? Ixili. 185. 
Terania, 

Tetracoccus sey _— 88. 
Tetraneuris, lvi 

acaulis, var. easpitont, Ivi. 42. 
44 

epunctata, vi. - 43, 44. 
fastigiata, lvi. 45, 46. 

trinervata, lvi. 
Teucrium canadense, var. littorale, 

Ixii. 48, 46,,92; lxiii. 142, 289; 
Ixvii. 202. 

Thalictrum, Ixii. 37, 38, 75. 
dioicum, Ixi i. 75. 
polygamur, var. hebecarpum, 

5. 
zibellinum, Ix. 75. 

Thaumatocaryon, Ixviii. rei xx. 4; 

Li; Toes oi: fog 

Hilarii, Ixviii. ah x 11, 12. 

sro um, Ixx , 13. 
quetrum, Ixx 

Thelyptens Boottii, ‘il 104, 186; 
Ixvii. 159. 

Fase, xiii. 165, 170, 186. 

ma arginalis, Ixiii. 186. 
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Thelypteris | ony 4 
li. 164. 

mareolas Ixili. 165, 186. 
squamigera, Ixxiil. 

secndate Ixiii. 104, 154, 156, 158, 
; Ixvii. 159. 

Thornbera, Ixv. 21, 22. 
umila, Ixv. 23. 

robusta, Ixv. 22 
Thryallis, lii. 72 

dasycarpa, lii 
Langlassei, lii. 71 
tuberculata, lii. 72. 

Thuja, li. 210; lviii. 54, 55, 57-63; 
Ixiii. 101, 102; lxvii. 160. 

occidentalis, Ivii. 41, 43-45, 51, 
, 05, ay 63; Ixiii. 100, 

102, 188; xvi 
Thymelaeaceae, liii. 38, 
is ophylla, yh; 

Thyrocarpus, ‘Ixxiii. 10,42 
Thyrsacanthus geminatus, lii. 104, 
Th = micranthus, lvi. 3 
- — 

aea, sain Ivii. 10; Ixii. 43, 46, 
74, 76; Lxiii. 150, 265. 

issa, lvii. 8. 
Tithonia, liv. 2, 3, 5, 6, 8-10, 14, 19, 

1, 52. 
angustifolia, liv. 58, 59. 

i iv. 9. 

9. 
glaberrima, liv. 9, 
pachycephala, es 54, 58. 

Tonalanthus aurantiacus, li. 56. 
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Town ore hii. 23. 

spies cara, u. 5 
iii. 5. 

Tradescanti, iii, 49, 50. 
a, lvili. 49. 

Teac es ia Teptophla Ixviii. 
, var. Panay Ixviil. 

stylaris, var. leptophylla, Ixviii. 

Tragopogon, lvi. 4; Ixxii. 126. 
andelion, ixxii. 126. 
a um exit 

virginicum, i. 126. 
Traxara, Ixxili. 51. 
Tree Fern, li. 179. 
Tretocarya, xxiii. 61. 

rercens Ixxill. 62. 
= s 

> 

Tric 

Trichodium: elatum, Ixili. 229. 
Se bi capitata, ~ 76. 

ocarpa, 
Tilewotnie um gracile, wi. 23, 

, 3. 
stellatu aay 37 

Trichophyllum, Iwi. 10. 
Tri enia, xviii. 93. 

pilosa, 
Tridens logit, liv. 118. 
Trientalis americana, Ixii. 88 

boreali joing 42, 88. 
Trifolium, lxv. 29. 

dubium, bali. 101, 273; Ixvii. 176. 
um, Ixii. 80. 

5S tasienie: . 5S. 
Trichodesma, Lxxiii. 46, 69, 70; Ixxiv. 

Trigonocaryum, Ixxiii. _ 54, 63. 

involucratum, Ixx i. B4. 
stratum, ‘xxi : 

ia cgp tem Ix. 6, 46; es, 57-59; 

lxx 

ve poe . 
Trillium cernuum, lIxiii. 242. 

e , Ixiti. 140, 242. 

sessile, Ivi. 1 
var. Staton, lvi. 19. 

luteum, lvi. 19. 
undulatum, Ixiii. 24 2 
Underw: oodii, Ivi. 

var. lu uteum, Vi. 19. 

Triteleia eendillora 
Triumfetta gi abrata, ‘sx, 37. 

Welwitschii, Ixxiii. 38. 
Troximon, Ixxii. 126, 197, 

glaucum, Ixxtii. 126, 127. 
gracilens, Ixxii. 125. 
eae Ixxii. 126, 127. 

ginicum, Ixxii. 127. 

Piguen Li 11, 12. 
verna, lvil. 11. 

—— viii, "41, 
nadensis, lviii. 41. 

09. Tupelo, Ixiii. 
ii. 14 

Typha latifolia, Ixii. 44, 59. 
Typhaceae, lxii. 9, 99. 
doers Ixxiii. 70, | 92. 

Ulmus, | 

Uiebaaienl, gga, ti. Al. 

Urbinella, | 
Palmeri, lvi "49. 

‘Urtica dioica, lxiii. 257. 

slandaatiods, Ixiii. 142, — 
, bxiil. 108, 29 

cornuta, Ixii. 46, ae nail. "132, 

144, 148; Ixvil. 203 

Urticaceae, li. 61. 
Utrie —, a 
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biniesh nooner 
gemi pa, lxiii. 142, 161, 290; 

Bi hs iMi 143, 291; Ixvii. 203 
intermedia, Ixiii. 141, 291. 
juncea, lii. 88-90; Ixiti. 144, 

t minima, Iu. 89. 
macerrima, lii. 
minor, bs tat 01; Ixvii. 203. 
Peckii, 
purpurea, "Iii, 145, 161, 291; 

seiapiuaix, Ixiii. 1 163, 291. 
subulata, lii. 90; Ixiii. 100, 108, 

142, 143, 169, 291, 300. 

va Ure hii. 16. 
va-ursi drupacea, liii. Pha 

Uvularia floridana, liii. 

— lx. 26 
trococcum, 285. 

pe te sum, bei. 97; lxvii. 179. 
var. amoenum, ii. 285; 

Ixvii. 179. 
“ eo” Ixiii. 286; 
Ixvil. 1 

macrocarpon, he. 43, 88; lxiii. 

Myrtillus, lviii. 66. 
Oxycoccus, Ixii. 88; Ixiii. 96, 98; 

Ixvil. 
pennsylvanic Ixii. 42, 87; 

Ixi ee 185, ‘138, 285. 
a 

vacillan a. “mii. “166, 286. 
Valeriana officinalis, Ixiii. 29 

uliginosa, lvili. 65. 
Vallisneria spiralis, lviii. 53. 
Vani Ixiii. 164. 

Verbe ta, 
Verbenaceae, lxxv. 45. 

85 

heuer lii. 52; liv. 6, 13, 16; Lxxiii. 

apleura, lii. 53. 
hurii, liii. 26 

densifolia, liii. 55. 
e sine Ixxiii. 10. 

paraguariensis, lii. 52. 
phle bodes, liii. 54. 

. 27. 
Verbesina § Ochratin nia, lii. 54. 
Verbesininae, lii. 38; liii. 53; liv. 7, 23, 

Vernonia, In. 17; ly. 312; Ix. 33. 
apiculata, lit. 17. 

triflosculosa, lii. 19. 
Vernonia Sieve ace oer 

aithaka hi 
Vernonieae, iii. 16; Ixi. 31: ae 27, 

50. 
—— —, Ixvii. 203. 

, lviii. 65. 
— 290. 

, Ixiii. 134, 136, 
i. 

cassinoides, ie, ‘32, 42, 45, 94. 
Opulus, var. americanum, Lxiii. 

e 
Vicia angustifolia, var. uncinata, 

Ixil. 95, 273. 
ium, lxvii. 176 

Vidoricum, liii. 16. 
Viguiera, lii. 8, 35, 37, 40; liv. 1-3, 5- 

16, se 25, 29-32, 44, ‘45, 
, 54, , 108, 140, 141, 

145, 149, 1 
a acuminata, liv. "185. 

acutifolia, lliv. 27, 133, 147. 
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Viguiera (continued). 
— uy, liv. 26, 38, 63, 67, 

edenoiricha, liv. 120. 
amphichlora, eat 41, 161, 166. 
anchusaefolia, ii. 40-42, 131- 

133, 155, 156. 
var. , = 156. 

a, liv. 157. 
ate liv. 17 17, "8 57, 59, 

185, 
angusti es 251, 315. 
annua, liv. 108, 112. 

i I, 1 
162. 

pele ep ra liv. 71. 
. gery 

aaptioiien: iv. 117, 118. 
senians liv. 28, ‘41, 132, 133, 

42,1 
attenuata, liv. 185, 186. 

27, o. 38, 43, 116, aurea, liv. 
132, 135 , 136. 

australis, liv. 27-29, 133, 148. 
Bakeriana, liv. 38, ‘39, 43, 123, 

bicolor, liv. 14, 99, 100 
ble pharolepis, liv. 58. 
bombycina, liv . 36, 68, 71. 
Bon st ti nicl iae. liv. 186. 
bracteata, liv’ 28, 41, 161, 162, 

Brandegei, liv. 7, 39, 101, 106. 
part ecu liv. a 22) 26, "92, 99, 

breviflosculosa, liv. 39, 132, 134, 

. 29, 83, 84. 
1, liv. 39, 40, 135, 138. 

pee he , liv. LZ, 46, 54. 
calva, liv. 1 

114. 
: i apie, By. 114, 

1a, 78. liv. 22, 29, 37-39, 68, 

var. genuina, liv. 26, 73, 74. 
jatequeme, liv, 26, 68 

cornifolia, liv. 184. 
corymbosa, liv. 122. 
deltoiden hv 10, 22, 32, 60. 
deltoidea, liv. 22, 37-39, 80, 89, 

“ce 

Viguiera deltoidea (continued). 
enopodina, liv. 90, 

genuina, liv. 90, 91. 
<>. Pariahii, liv. oe 

tastensis, liv. 90, 
* Tow nsendii , liv. 90, — 

densifolia, lv. 156, 177, 178. 
1. 35: liv. 2. i0, 15, 21; 

, 36, 37, 42, 62, 80, 

var. brevipes, i nid 86, 87. 
** canescens, : 
“* helian anitioniad, liv. 44, 

87. 
ncifolia, liv. 86. 

sncoide, cs 28, 30, 40, 133, 

Fa liv. 36, 122, 129. 
dissitifolia, liv. 131, 156. 

ia, li 86. 

eriophora, liv. 37, 63, 
excelsa, liv. 10, 17, 25, rs 46, 51, 

var. -dilatatifolia, liv. 53. 
— 

aciteukele. liv. 53. 
filifolia, liv. eo 
flava, liv. 46, 47, 56. 

var. genuina, liv. 48. 
pposa, liv. 31, 48. 

floribunda, liv. 186. 
foliacea, liv. hag 186. 
oo . 22, 27, 40, 133, 

Geran liv. 43, 162, 169. 

areca liv. 
gracillima, liv, 101, 105. 
ear EY, Ce , liv. 19, 26, 36, 
68, 70-72. 

grandiflora, liv. 43, 122, 123, 126- 
128. 
_ latifolia, nt 127. 

var. latifolia, liv. 127. 
00. Greggii, liv. 59 

anitica, iv ’39, ‘181, 1, 182. 
assleriana, liv. 39, 181, 182. 
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heh (contin ued). 
lianthoides, liv. 1, 2, 26, 44, 

86. 
Hemsleyana, liv. 46, 56. 
Hilairei, liv. 42, 134, 153. 
hirsuta, 1 
hispida, liv. 41, 42, 75, 106, 114, 

hypoleuca, liv. 41, 161, 165. 
imbricata, liv. 28, ‘41, 161, 166. 

var. pes, 
Lehmannii, liv. 39, 134, 135, 137. 
leptocaulis, liv. 
linearifolia, liv. 177, 178. 
pec liv. 1, 10, 8, 41, 43, 158, 

172 
f. latiorifolia, liv. 28. 
var. acutior, liv. 174. 

genuina, iv. 173 
i. typica liv. 173, 174. 

tiorifolia, liv. 174. 
longi, ei 108, 111, 112. 

liv. 187. 
et gen liv. 127. 
macrocalyx, liv. 28, 162,171. 
mieniarie iv. 187. 

a da, liv. 123, 128. 
macrorhiza, li. 13; liv. 31, 38, 

maculata, liv. 37, 42, 62, 63, 65. 
i, liv. 133, 151. 

mic ; 83, 
muerophitia, liv. 38, 39, 80, 93, 

v. 37, 41, h 69. 
33, 1 

v.28, 40, ‘2, 172, 175. 
187. 

< & ba | 

2 
3 

Bee: < 

Rg < S 

neva ~~ liv. 110. 
Nelsonii, liv. 83, 
nervosa, liv. 40, 161, 169. 
nivea, liv. ii, 187, 189. 

87 

Vi — (continued), 
non 

nudibasilaris, liv. aie , 150. 
— liv. 31, 42, 181. 183. 

, liv. 37, 63, 64. 
oie liv 
oblongifolia, ‘liv. 28, 43, 132, 162, 

he i liv. 108, 115. 
obtusifolia, liv. 36, 122, 129. 

li 

ovatifolia, liv. 43, 162, 163. 
sed cephala, liv. 10, 17-19, 46, 

"er, genuina, liv. fas 

Palmeri, lii. 36, 37 ‘liv. 188. 
Parishii 
arkinsonii, liv. 30, 38, 40, 69, 

8. 
f. flaviflora, liv. 79. 
f. typica, liv. 79. 

pazensis, liv. 12, 27, 37, 38, 40, 
142. 

, 32, 37, 40, 

80, 94. 
Pringlei, goad 38, 43, 65, 69, 77, 78. 
prostrata, liv. 
punensis, liv. ia. 144. 
purisimae, liv. 28, 37, 38, 172, 

Purpusii, liv. 26, 37, 68, 69. 
pusilla, liv. 42, 160, 161, 188. 
quindcaredekk. liv. 10, "32, 38, 

uingu eremis, liv. 41, 162, 168. 
quitensis, liv. 37, 101, 107. 
radula, liv. 28, 37, 162, 163. 

'88. 
, liv. 188. 

reticulata, liv. 20, 38, 80, 87. : s 88. 

46 re etrofiexa, liv. 
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fe goa Noire ig ed). 
luta, liv. 32, 42, 119, 121. 

nie bifolia, liv. 23, 37, "39, 68, 

rigida, liv. 10, 188. 
robusta, liv. 28, 43, 162, 166, 170, 

tit. 
var. genuina, liv. 171. 

; 7. 171. 

tute liv. 46, 50. 

ar. oidea, liv. 157 
strigosa, liv. 42, 101, 102 
subcanescens, : 

sylvatica, liv. 38, 101, 102. 
Szyszylowiczii, liv. 

tenuifc olia, liv. 98, 116, 117. 
tenuis, liv. 30, 39, "42, 101, 104. 

ba, liv. 105. 
liv. 104. 

var. alba, liv. 105. 
teprodes, liv. 187, 189. 
os oe: 83, 84. 
tomentosa, liv. 36, 80, 88. 
trachyphll iv. 23, "37-39, 63, 

iv. 44, 134-136 
liv. 184, 151. 

tuberosa, liv. 22, 40, 41 , 145, 180, 

cacaniausiins liv. 28, 41, 132, 
133, 154. 

, 29, 40, 

Viguiera (continu 
op 

ed). 
erbaueri, ee ot, 122, 124. 

liv tip 

merser si liv 5, 96. 
td uae aE bene Seay liv: '20, 25, 26, 

{bles liv. 26. 
§ Diplostichis, liv. 6-8, 

16, 20, 22, 27, a 34, 38, toi.” 
uviguiera, liv. 3, 59. 

§ Harpalizia, liv. 
§ Heliomeris, liv. 34, 36, 108. 
Hypargyrea y liv. 9, 10, 25, 

33 
{Leigh liv. 2, 28, 29, 35, 

116, 1 
“alter liv. 26. 
a eee liv. 2, 11, 20, 27, 

\ Trichophyila liv. 11, 20, 
22, Boop. 35, 36, 176. 

ureae, liv. 22, 27, 29, 
35, 43, 132. 

ser. Bracteatae, liv. 16, 27- 
29, Tay 38, 132, 159, 161, 185. 

r. Bre vifoliae, liv. 14, 26, 
34. '36, 99. 

ser. Dentatae, liv. 11, 12, 15, 
a Pag 27-29, Bernt 79, 1 101. 

toglossae, liv. 
12, 16, 19, 20,25, 26,27, 33, 68. 

randifi v. 22, 27, 
34, 40, 122, 

ser. Wecuinens, liv. 12, 33, 
62, 68, 

ser. Paradosa, liv 132. 
nnatilobatae, liv. 26, 

33, 36, 80 
ser. pte liv. 27, 34, 

42, 119, 

su . Amphilep oY. nw 10, 
17, 26, 31, 32, 36, “45, 5 185. 

ticaria, tin: 2,11, 
”, = 32, 59, 184. 

g. Yerbalesia, 7 11, 20, 
29, 3h = : 

Suaureae, liv. 12, 20, 
35.1 132, 159. 

*«  subser. Pusillae, liv. 35, 132, 

Villaresia ¢ hilensis, Ixx. 92. 
Vineaious aie: hii. 82, 85. 

cteniophorum, lii. 84. 
dasystephanum, lii. 84. 
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Viola blanda, Ixii. 84. 
canadensis, Ixiii. 
conspersa, ixiii. 276; Ixvii. 177. 
"ote ata, f. ited Ixili. 

274 
ar. microtitis, lxiii. 274. 

Jisearpa: Ixiii. 2 76. 
ar. leiocarpa, Ixiii. 275, 276 

fimbri ect Txiii. 138, 275. 
mou Ixiii. e 

Fo rbesii, Ixiii. 84, 275 
igure Ixvil. 177. 
lanceol i. 43, 84. 
liqua, Ixii : 

pallens, lxii. 
46, 84; Ikxiii. primulifolia, Ie 

150, 
nthe ae Brainerdii, 1xiii. 

275. 
scabriuscula, Ixili. 275. 
neg ratte ag bi. 83, 84; Ixiii. 

275. 
Mg wage! Ixii. 83, 99. 
Violet, 135. 

Blue ‘lit, 83. 
elle bai, 275. 

Virginia Spidecwort, lviii. 49. 

a 

oe 

en A oo 

pedunculata, lix 
var. densa, lix. 32. 

**  sepulta, lix. 32 
30. phacelioides, lix. 

pulchella, lix. 31. 
racemosa, lix. 30 

a, lix. 32. ; 
Laurea < ite. tava, (UT. 

Vittadinia triloba, lii. 30, 31. 
ouapa macrophylla, lix, 21:- 

phaselocarpa. lix. 19. 

Walking Sedge, eee 103. 

Westen li Poy 

WwW , lxi 
Wheelerell, viii. 55; Ixx. 45; Ixxiv. 

6, 26. 
circumscissa, Ixviil. 55; rr ge: 
_dichotoma, Ixviii. 55 5; Ixxiv. 

91. 

. 

+e pee 
. ot 

Wickstroemia, = 37, 38. 
bi eeive soy awit, EI: 

i. 16. triata, "Wi i 
Wikstroemia, lili. 36-38. 

acutifolia, liii, 39. 

Pp: ora, liii. 40. 
portoricensis, liii. 40. 
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Wikstroemia (-ontinued). 
pubesc 

ar. glabrata, hii. 41. 

villosa, ie 40. 
n. 41. rightii 

Wikstrémia, x 282. 
Wild Pea, Ixii. 34, 68, 81. 
Wild Pease, Ixii. 81. 
Willoughbya, Ixiv. 27, 96. 

bs v. 98, 115. 
cordifolia, for. 41, 109, 111, 115. 

98. 

Hieronymi, Ixiv. 109, 115. 
hirsutissima, lxiv. 101, 114, 115. 
Houstoni a 31. 
anuginoss, Ixiv. 101. 
Lehmanni, lxiv. 46. 
leucophylla, Ixiv. 106, 115. 

0, 115, 
v. 42, ‘111, 115. 

rvi: . 48. 
odorata, lxiv. 108, 115. 
officinalis, Ixiv. 108. 
parviflora, 8. guaco, lxiv. 108. 
pailostachya, Ixiv, 97. 

scandens, Iv. 19, Lil, 112, 115; 

var. barbinervia, so 19, 
112, 115; Ixviii. 4 

wie’ = Wii, 49. 
Wale peae xiv. 27. 

Shae vg be 
Willugh ies. ‘Ixiv. yf 

Witch Pak lviii. 42. 
With-wood, Txii. 35, 94. 
Wollastonia, li 1. 40 

lata, Ii, 149, 166, 170, 
185; levi 1 
virginica 147, ah 

166, 170, bil 92, 100, 14 

Wulffia, lii. 39. 
wana liv. 13, 16. 
stenoglossa, liv. 16. 

Wyethia, liv. 3 

Xeralsine, — 12. 
erotes, 4, 

glauca, 
neil Ivi. 5. 

at vi. 4. 
parte a, lvi. 

Ximenesia foetida, hii. 45. 
hispida, 

Xylopleurum sislttonell Ixxv. 18. 

Vv. 
pteru m, Ixxv. 17. 

Xylothermia, Ixviii, 
montana, Ixvi 84. 
— subs tomentosa, 

Xyris, txiii, 99, 149. 
bulbosa, Ixiii. 92, 239 
earoliniana, Ixiii. 99, 104, 134, 

239. 
xuosa, Ixiii. 239. 

montana, lxiii. 99, 148-150, 161, 

239; Ixvil. 164. 
torta, ‘xiii. ‘92. 

baa Birch, Ixvii. 167-170. 
iii. 275. 

Yerba Buena, liv. a 122. 
erba de vibora, li : 

Yerba de la vivosa; ti 25. 
Yerbalesia, liv. 
Yueca brevifolia, Wa. 6 15,16... 

Draconis, var. arborescens, liii. 

Schot 15. 
cass tian eo 15. 

-csesgen lii. 50; liv. 97. 
hi. ’50. 

enatols, Hv v. 58. 
pinna: atilobata, liv. 95, 96. 

et Spas ri Zangolica-sangolico, liii. 59. x 
a entata, 8. major, lxill. 

140. 

var «xii ont 192. 

Zauschneria seer la a Ixiil. 
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Zexmenia, lii. 9, 52, 53; liv. 31; Ixv. 40. oe (continued). 
brevifolia, lii. 52. eiman 
chiapensis, lii. 53. perccateoay ee 
costaricensis, lii. 51. micranthus, liii. 4. 

var. villosa, lii. 51. paniculatus, liii. 4. 
frutescens, lii. 50. porrifolius, liii. 4 

var enuina, lii. 51. texensis, liii. 4. 
“< villosa, lii. 51. vagin » lili. 4 

fruticosa, lii. 50. venenosus, liii. 4. 
guar aranitica, In. 2. virescens, liii. 4. 
hispida, lii. "41; ag 187. Zinnia, lii. 34. 
heen lii. 53. iebmannii, lii, 35. 
myrtifolia, lii. "3. Tuouhes cylocardia, liii. 35. 
nicaraguensis, hi. 51. Zostera, eas 207. 

iensis, lii. 52. marina, lviil. 53; Lxii. 40, 60. 
soa hi. 51. vai. stenophvlls, Ixiii. 

rgulta ima, = . 49. 
eons liii. 2-5. a liti 

chloranthus, liii. 4. Zwa ekhia, iexiii, a5, 49, 
elegans, liii. 4. ; Ixxiii. 49. 
Fremontii Sena litt. 2, 4 liti. 3, 4. : 

var. brevibracteatus, hii. 4, Zygia Brownei, lix. 3. 
glaberrimus, liii. fastigiata, lix. 4. 

91 

192. 


