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ANOTHER CENTURY OF ADDITIONS 

TO THE FLORA OF VIRGINIA? 

M. L. FERNALD 

(Plates 670-695) 

Part I. JourNAL oF FIeLp-TRIPs IN 1940 

Ambitious to get into the field and glad temporarily to es- 

cape being forced to witness the occupation of the lap of spring 

by the New England winter, I induced Dr. Arthur Stanley 

Pease to join Mr. Bayard Long and me at our Virginia head- 

quarters at Century House, south of Petersburg, for our brief 

spring recess. Although spring had not emerged in eastern 

Massachusetts, we basked in sunshine in southeastern Virginia, 

from March 30 to April 4, and tramped through woodlands full 

of Nemophila microcalyzx, gigantic Hepatica americana (DC. 

saan done with aid from the Penrose Fund of the American Philosophical 

ety. 

*In this, as in preceding papers of this series, the authors of species are omitted in 

the narrative if they are in Gray’s Manual. The prec eceding papers on the work in Vir- 

ginia are as follows: Fernald & Griscom, Three Days of Botanizing in Southeastern 

Virginia, Ruopora, xxxvii. 129-157 and 167-189, 20 plates (1935)—Contrib. Gray Herb. 

CVII; Fernald, Midsummer Vascular Plants of Southeastern Virginia, Ruopora, xxxvii 

378-413 and 423-554, 22 plates (1935)—Contrib. Gray Herb. no. CIX; Fernald, Plants 

from the Outer Coastal Plain of Virginia, Ruopora ee 376-404 and 414-452, 13 plates 

(1936)—Contrib. Gray Herb. no. CXV; Local Plants of the Inner Coastal Plain of 

Southeastern Virginia, Ruovora, xxxix. 321-366, 379-415, 433-459 and 465-491, 14 plates 

i heas 

xl. 364-424, ates n 

pment Last Survivor n the Flora of Tidewater Virginia, RuHopora, xli. sacha 529- 

559 and 564-577, with 4 stkee (1939)—Contrib. Pegs Herb. no. CXXVIII; A Century 

of Additions to ine Flora of bind ag , RHopORA . 355-416, 419-498 and 503-521, with 24 

plates (1940)—Contrib. Gray Herb Cc a ; 
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Ker. in three color-forms, Corydalis flavula, which we had not 
previously seen on the Coastal Plain, Dentaria laciniata (some- 
times 18 inches high), and more limited colonies of Obolaria or 
of Aplectrum, the latter with distinctively veined over-wintering 
leaves and last year’s fruiting stems up to 20 inches high. 
Little of novelty was seen, though in one piece of new seed- 
ing the apetalous Lamium amplexicaule, forma clandestinum 
(Reichenb.) G. Beck, replaced the common plant with expanded 
purplish corollas; and one fallow field was given over to masses 
of Viola arvensis in perplexing color-variations and mingled with 
Veronica hederaefolia, which we had not previously noted in 
the state. A new station for Galax aphylla on the Coastal 
Plain was found and additional ones for Symplocarpus foetidus 
and for Caltha palustris, each of them indicating areas needing 
exploration (not yet made) later in the season. Amelanchier 
was flowering; and one species which we had collected in pre- 
vious years seemed very marked by its broadly oblong to oblong- 
obovate leaves, corymbiform racemes and erect calyx-lobes. 
This proves to be A. austro-montana Ashe, described from the 
Carolina mountains and, I believe, not recorded from Virginia. 
When we were forced to return to our regular duties at home 

spring in Virginia was rapidly advancing; but it was more than 
a month before Long and I could get back to Petersburg for 
another period of exploration (May 6-12). As on the April 
trip and for some years past we were happy in securing the 
assistance of Mr. Leonard Birdsall and his car—happy because 
we always enjoy Leonard’s companionship, sane common sense, 
good humor and ready helpfulness, and the ability of the car, 
under his guidance, to go into the most improbable places. 

The early species of Carex were maturing and we promptly 
took under consideration the perplexing plant which we had 
repeatedly collected, overripe, in June and July, on bottomlands 
of the Nottoway. Strongly resembling the wide-ranging C. 
grisea and C. amphibola Steud., this plant of the lower Nottoway 
has puzzled us since 1936 because its inflated perigynia have a 
puckered and crumpled summit. In the past we had wondered 
if it were wholly normal, but now it was superabundant on the 
rich caleareous bottoms wherever we visited the Nottoway (as 
Pease has aptly said, it is one of many species of southeastern 
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Virginia there found “not away from the Nottoway’), its 

healthy deep green foliage and the inflorescences all vigorous 

and normal but with the perigynia regularly with the crumpling 

so long noted in dead-ripe material. Examination shows that, 

whereas the two closely similar species, C. grisea and C. amphi- 

bola, have the prolonged achenes tapering at summit and es- 

sentially filling the perigynia, our puzzling plant has them only 

half as long and with truncate summits. This fundamental 

character of the achene, which accounts for the extreme puck- 

ering of the empty summit of the perigynium, was abundantly 

checked in much ripe material in June, also in the old collec- 

tions in the herbarium, and again in June of the current year. 

The plant is a morphologically quite distinct and undescribed 

species, to be further considered and illustrated (pLare 671) in 

Part II. That started the genus Carex with a high initial score; 

but on four of our trips of 1940 we added 10 other members of 

the genus (2 never before known from north of Georgia, others 

unknown from south of northern Maryland and 1 undescribed) 

to the known flora of Virginia! 

While Pease was with us in early April we had, inevitably, 

taken him to the extensive sandy pine barrens which follow 

the eastern bank of the Blackwater from below South Quay 

Bridge into northwestern Gates County, North Carolina. Noth- 

ing but Pyzxidanthera and Carices were yet flowering there but 

the splendid association of rare evergreen shrubs is always allur- 

ing and there is always the hope of a new discovery. In early 

April, finding that the bridge at South Quay was being replaced 

and, consequently, not open to travel, we sought a new and 

short route back to Franklin, rather than go far out of our 

way by following the surfaced roads. So we took a dirt road 

northward from Duck’s Store and very soon found ourselves 

skirting the eastern margin of a fine new tract of white sand 

and pine barren (characterized by Long-leaf Pine and Catesby’s 

Oak) in Isle of Wight County, south of Lee’s Mill and midway 

between that south of Zuni and the similar but larger area in 

Nansemond County. In just this chance way we had discovered 

in 1936 the pine barren between Zuni and Walters; very similarly, 

we had unexpectedly happened upon the extensive pine barren 

of western Nansemond; and now we had a third such tract 
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awaiting exploration—discovered at twilight on our last day 
of the April trip. Early May was too soon to expect much, 
but the preliminary canvass showed the typical carpets of Pyzi- 
danthera and of Vaccinium crassifolium Andr., which meant 
that day after day until late autumn must be devoted to the 
new barrens. 

In April we had found the rich slopes by the James near 
Indian Point a carpet of Corydalis flavula and other species of 
rich woods. So, returning there in May, we were promptly 
rewarded by a second station in the state for Carex Jamesii and 
a good colony of C. Leavenworthii, new to Virginia (afterward 
found along the Appomattox at Petersburg, and under the oaks 
at Benns Church in Isle of Wight). Ranunculus micranthus 
was here more than 114 feet high; Viola striata, at our only 
Coastal Plain station, was in full bloom; and M yosotis macro- 
sperma Engelm. was unusually tall (up to 234 feet high). The 
latter species (Map 1)! has been very generally misunderstood. 
It is frequently confounded with merely overgrown M. verna 
Nutt. (M. virginica sensu recent authors, not as to type, which 
was a BLUE-flowered plant) ; but the two species have many sig- 
nificant characters, which will be fully presented in Part IL. 
The bottomland swamp, back of the James, at Indian Point is 
carpeted with Ranunculus carolinianus DC. at its probable 
northern limit, and Aneilema Keisak Hassk. (discussed by me at 
length in the last Virginia report) closely mingles with it, while 
Euphorbia obtusata borders the low woods. 

Farther down the James, in Surry County, the northern and 
upland Carex prasina occurs at two stations some miles apart; 
the range of Chaerophyllum Tainturieri was extended slightly 
northward; Conopholis americana was found in such quantity 
as we had never imagined; and we added Orobanche uniflora to 
our list of species on the Coastal Plain. In a churchyard at 
Surry Courthouse Aira praecox, certainly rare in Virginia, was 
growing; and we were told of yellow lady’s-slippers, though we 
did not see them. 
We visited the courthouse-grounds of Prince George Court- 

+ Unless otherwise noted the maps in this paper are based on the material in the Gray Herbarium and the Britton Herbarium (New York Botanical Garden), with trustworthy 
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house, Surry Courthouse and Isle of Wight Courthouse, all com- 
paratively near the James River, because we hoped there to 
find Alchemilla microcarpa Boiss. & Reuter and Draba brachy- 
carpa. One or both of these we had found in the lawns and 
open ground by the courthouses of Greensville and Southampton 
Counties and we had jumped to the alluring conclusion that 
they were being spread by the foot-wear of the officers of the 

circuit courts. When we explained our hope to court-officers 

at Isle of Wight Courthouse, they promptly said: “It’s no use; 

we James River counties are on a different circuit”. They were 

right; the Draba and Alchemilla are not there. We could estab- 

lish no evidence that the court-officers of the more northern 

counties had been “bootlegging” weeds from the lawns of the 

more southern judicial circuit. 

The region of Carey Bridge (over the Nottoway) and of Apple- 

white’s Church, in Southampton County, had proved worth while 

in 1938 and 1939, with an abundance of highly localized and 

interesting species found there: Tetragonotheca helianthoides, 

Sida inflexa Fernald, Polygala polygama, etc. We, consequently, 

make a point of checking the area as often as possible for some- 

thing previously overlooked. The brief visit there on May 7th 

gave us typical Amsonia Tabernaemontana (recorded by me a 

year ago) and a colony, on the wooded bank of Three Creek, 

of typical Viola septemloba LeConte, also not previously known 

from Virginia, although it will not be surprising if critical study 

reduces to it some of the more recently proposed northern 

species. Near by, on the wooded slope by Three Creek, north 

of Applewhite’s Church, a rather definite new Carex was dis- 

covered, evidently allied to C. digitalis but with peculiarly in- 

equilateral and arching fruits, an undescribed plant, although 

already represented in the Gray Herbarium from eastern Georgia 

and northwestern Florida. 

At another area on Three Creek, just at the “fall-line” north- 

west of Emporia, the rich woods were more those of the Ap- 

palachian Upland than of the Coastal Plain. We already knew 

this transition-spot with its upland vegetation of Scleria oligan- 

tha, Chamaelirium luteum, Stellaria pubera, Silene virginica, 

Clematis ochroleuca, Sanicula Smallii, Coreopsis auriculata and 

other Alleghenian species; but we were not prepared to find 
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close to the Coastal Plain Ligusticum canadense, Thaspium tri- 

foliatum (L.) Gray, var. flavum Blake, the upland yellow- 

flowered representative of the smaller purplish-flowered Coastal 

Plain 7. trifoliatum, and, closely simulating it, the upland and 

transcontinental Zizia aptera (Gray) Fernald (Z. cordata sensu 

most authors, not Smyrnium cordatum Walt., its basinym). Mi- 
gration only a few rods down the valley would bring all three 
definitely into the Coastal Plain. In fact, one of them was 
found, in June, well to the east of this rock-ribbed boundary. 7 
Along a path in these woods, some miles from the nearest town 
and with only a small clearing (quite innocent of the plant) 
near-by, was a fine colony of the handsome Vicia grandiflora 
Scopoli, a European species with flowers up to 114 inches long, 
the yellowish corolla suffused with lilac or black dots. : 
Robert Tatnall had been getting it on the Eastern Shore; but 
how it got isolated in this remote spot is a problem, a problem 
the more complicated because in August two other equally iso- 
lated new arrivals were found in profusion at the border of 
these woods. At another point just above the “fall-line”, this 
time on the Appomattox slightly above Petersburg, we got many 
species from the rich woods which we know definitely to creep 
over to the Coastal Plain; but there were two, Amsonia Taber- 
naemontana, var. salicifolia (Pursh) Woodson, and Scutellaria 
nervosa, which we still yearn to see native slightly farther east. 

So much for the rich woods. A brief visit to the sandy pine- 
lands near Cathole Landing, on Somerton Creek west of Factory 
Hill, gave us good returns. The plants most worth special record 
are two. Sphenopholis filiformis (Chapman) Scribner, the 
most delicate member of the genus, a species not recorded from 
north of the Carolinas and Tennessee, has a nice station on 
one sandy ridge south of Tom Hunter’s. Along the branch 
which empties into Somerton Creek we were made very un- 
comfortable by a tall (up to 10 feet high) sprangling bramble. 
Since it differed from any we had previously encountered we 
painfully and dutifully took three sheets. It is fortunate that 
we thus salved our consciences, for the flowering material is 
a close match for the type of Rubus floridus Trattinick, a long- 
lost species, described in 1823 from material sent to Vienna by 
Enslen from somewhere in the South, and, according to Bailey, 

Pa ee 
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it has never been rediscovered. It is unfortunate that we did not 
know its full interest when we found the colony, for we should 
then have overlooked the pain and taken abundant material. 
Still more unfortunately, when we returned to the station in 
June of this year, the effects were everywhere evident (dried- 
out and dead leading shoots and blighted fruits) of a late spring 
frost which had hit the region and had caught practically all 
the floricanes of R. floridus. Again, three poor fruiting bits 
were all we got. The station is easily reached, however, and 
another year should yield plenty of good material. On the way 
there, if the searcher takes the proper sandy side-road! south- 
west of Marsh Hill School, he can see a considerable colony of 
Rhododendron atlanticum (Ashe) Rehder, with the corollas cleft 
to base into slenderly linear to filiform segments, a most bizarre 
form (PLATE 692) when in full bloom. 
The inundated woods, swamps, thickets and clearings center- 

ing on Stony Creek in Sussex County always yield good things. 
The swamps (with back-flow from the Nottoway) are so ex- 

tensive, from north and west of the town to some miles to the 
south and east, and their proper exploration physically so ex- 

hausting that we have never made a thorough examination of 

them; but whenever we stop in passing we are always repaid. 
Halting on this trip to look into a damp fallow field full of 
Alopecurus carolinianus Walt., Agrostis Elliottiana, Poa Chap- 
maniana, Sibara virginica (L.) Rollins, Callitriche deflera var. 

Austini, and other vernal and quickly passing species, we chanced 

to wander across the road to the uncleared and deeply drowned 
margin of the woods. There, covering a good portion of an 
acre and only a few rods from a spot we had previously in- 

vestigated, was a solid colony of the northern and transconti- 

nental (“New Brunswick to British Columbia, and southward 
to Tennessee . . . New Mexico and southern California’”— 
Mackenzie) Carex lanuginosa, new to the known flora of Vir- 
ginia and surely not to have been expected among such austral 
associates. This addition to the flora must finish the records 
for May, except that, in wet woods along a small branch north- 

1 When we first encountered this particular road, with its water-holes, 
and floating corduroys, Leonard sought out a ne in a distant field, to ask about driv- 

ing over it. Returning to the car he repo “He says ‘the 's not if you 
knows how to drive over it!’’”’ Leonard knew how. 
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east of Sebrell in Southampton County, we came upon a few 

plants of very erect and wholly typical Dryopteris cristata (L.) 

Gray, another northern and transcontinental (even circumboreal) 

species, which seemed as much out of place on the Coastal Plain 

near the Carolina line as does Carex lanuginosa, or as do such 

other boreal species of the general region as C. Buxbaumu 

Wahlenb. (“Newfoundland to southern Alaska’’, etc.), Caltha 

palustris or Drosera rotundifolia. This localized station for 

Dryopteris cristata is on land which, at the opening of the 19th 

century, was part of the vast domain of Edwin Gray,’ the host 

of Frederick Pursh, who in this region established northern 

limits for many extremely southern species: Asimina parviflora 

(Michx.) Dunal, Quercus laevis Walt., Lobelia glandulifera 

(Gray) Small, Carphephorus bellidifolius (Michx.) T. & G. and, 

best of all, Litsea geniculata, which is characterized by Small 
(under Glabraria geniculata) as “One of our rarer shrubs. .. - 
Its closest relatives . . . tropical”. 

In June (4-14) I was met at an early afternoon train by Long, 
with a bunch of Bromus catharticus in his hand, and Leonard; 

and, since it was not worth while to go far afield, we returned 

after lunch to the wooded banks of the Appomattox below the 

Norfolk and Western station in Petersburg. We knew from 
a visit the preceding autumn that there were rich alluvial woods 
in which travel was made difficult by tangles of Clematis Viorna 
and by shoulder-high thickets of Laportea canadensis. We 
were, therefore, not surprised by the abundance of Staphylea 
and other calcicoles. We were not prepared, however, to see in 
southeastern Virginia so distinct a species as Carex conjuncta 
(“New York . . . to the District of Columbia, and westward 
to South Dakota and eastern Kansas”—Mackenzie) making 
solid stands. Mackenzie says “4-8 dm. high” but on the Ap- 

pomattox it vies with Laportea and reaches a height of 10.5 dm. — 

(3 feet, 6% inches). It is here very abundant and handsome — 
and two days later we were collecting it on the north bank of 
the James. It is another indication of the lack of general intet- 
est in the more technical groups that so conspicuous a species 

should be “new to Virginia”. On the upper banks of the rivet 
partly in natural habitat, partly in railroad cinders, so that 
1See Ruopona, xlii. 362 (1940). 
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their status as natives is questionable, Carer Leavenworthii was 
growing; and Rubus trivialis, at its northwestern outpost in the 
state, and R. centralis Bailey, extended south from Stafford 
County, entangled their creeping stems. 

Farther out, definitely on cinders of the railroad yards (of 
the Atlantic Coast Line and the Norfolk and Western) there 
is no question that most of the plants are adventive, though some 
are evidently natives resisting invasion. Bromus catharticus 
abounds, B. sterilis has a foothold, and Festuca octoflora is 
bafflingly variable. Typical Sphenopholis obtusata (with gla- 
brous sheaths) is there but probably adventive, since the com- 
mon native of southeastern Virginia is var. pubescens. Rumex 
altissimus has crept south from the region of Washington and 
Chaerophyllum Tainturierit, var. floridanum northward from 
South Carolina; and Anthriscus scandicina (Web.) Mansfeld 
(A. vulgaris Fries), a new wanderer from Europe, has come to 
stay. Most of these plants, except the last, with the turpentine- 
like oil of which I unsuccessfully tried to make Long flavor his 
tea, would scarcely excite the enthusiasm of those whose 
“botany” begins and ends with showy flowers; but the beautiful 
colony of Heliotropium europaeum, with cymes of rich purple 
flowers, would win their applause, assuming that its great beauty 
compensates for its lack of the expected fragrance. 

On the 5th we went south to the Nottoway, to secure ripe 

material of the two new Carices and to pick up any novelties 

occurring with them. When we parked the car on the soft 

shoulder by the river west of Homeville, where calcareous bot- 

tomland soil had been used for the shoulder, the effect of thus 

loosening it was at once apparent in the gigantism of the plants 
invading it. This stimulation to growth was well displayed 
by Plantago virginica with spikes nearly a foot long. Ordinarily 

spikes half that length are considered near the maximum size. 
The two new Carices were both in good ripe condition, settling 
their achene-characters; but our attention soon turned to an- 
other plant which, since we first saw it along the Blackwater 

in 1936, has been puzzling us. We, of course, were very familiar 
with Justicia americana (L.) Vahl (Dianthera), which carpets 
much of the lower James, and we had become familiar with the 
very different and exclusively southern J. humilis Michx. 
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(Dianthera ovata) in Southampton and Nansemond Counties. 
The plant which troubled us is midway between those two 
species in habit and inflorescence and it inhabits deeply shaded 
bottomlands and margins of quiet and shaded waters from 
south of the James to the Carolina line. We were still worried 
by it but, actually, it was in June of the current year before 
we brought together side-by-side fresh flowers of the three. 
Although this final study belongs more explicitly to a report on 
the work of 1941, it has so long been in progress that I am 
including in Part II an account of the new species with illustra- 
tions (PLATE 693) of the very different corollas, stamens and 
seeds of the three. 

On the bottomland just east of Carey Bridge Long collected 
the prize specimens of Mitchella repens—with corollas three 
fourths of an inch long. In fact, much of the Mitchella in this 
quarter of Virginia has the flowers larger than we are used to 
farther north but I have been unable to find any definite 
morphological character to separate the two, although in March 
Pease had specially commented that the plant in Southampton 
“looked” unlike that of New England. The genus was named 
for John Mitchell, who lived near the mouth of the Rappahan- 
nock and in 1748 published a small tract on the plants of Vir- 
ginia. It cannot now be settled (Mitchell’s plants, presumably 
in England, being inaccessible until after the war) what form 
he had. In a small cypress swamp on the eastern bottomland 
of the Nottoway at Carey Bridge there is a beautiful Carer 
of § Ovales. It certainly “looked different” and its very large 
and cordate or round-based perigynia show it to be C. reniformis 

(Bailey) Small (map 2), a very rare species of the region from 
Florida to Texas, north, very locally, into eastern Georgia, 
northern Mississippi and eastern Oklahoma; and now in South- 
ampton County, Virginia. Directly across the river, at a spring- 
head in the wooded bank, we soon discovered the first definite 
station’ known for the famously rare true Sphenopholis pallens 
(not S. pallens of most authors which is the transcontinental 
S. intermedia Rydb.), which was described 134 years ago from 
material of indefinite origin sent by Muhlenberg to Sprengel and 
has subsequently been known only from a second collection 

1See Ruopora, xlii. 356, 357 (1940). 
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made somewhere in South Carolina. Since Elliott and Muhlen- 
berg freely exchanged material and Elliott’s herbarium contains 
much from Muhlenberg and Muhlenberg’s much from Elliott, it 
is not improbable that the original material sent by Muhlenberg 
to Sprengel came, not from Pennsylvania as assumed, but was 
originally received by the sender through Elliott. At any rate, 
Carey Bridge and the Nottoway still retain their prestige! 

The next day, June 6th, we swung northward. In early April 
we had found along the James, slightly west of Varina, a par- 
ticularly rich slope and wooded bottomland, and northeast of 
there, at our old springy and boggy area west of Elko Station, 
there was an immature 7’radescantia which we wished to check. 
On the way, in passing through the eastern border of Richmond, 
near the limit of tide on the James, we saw that Zizaniopsis, 
characteristic of tidal shores, had extended as far as possible 
up-river; and with it was a white-flowered Convolvulus which 
could be only C. sepium, var. fraterniflorus, of “The Prairie and 
Great Plain region”, “Illinois to Montana, south to Arkansas 
and New Mexico”—Tryon in Ruopora, xli. 422 (1939). We 
are beginning to be hardened to such ranges! 

The slopes and bottomlands west of Varina were as produc- 
tive as we had anticipated, with lush growth of calcicolous 
species. Here, again, was Carex conjuncta, with the northern 
and inland C. normalis Mackenzie and C. tenera Dewey, the 
latter new to Virginia. Xanthorhiza simplicissima Marsh. (X. 
apiifolia) greatly surprised us, for we thought of it as an upland 
plant, though a few days later we were getting it in Southampton 
County and, still more surprising and to make a thorough job, 
finally in Nansemond County at the border of pine barren! 

The greatest “jolt” at Varina, however, was when we found 
side-by-side two quite distinct members of the genus Heuchera, 

one of them a coarse plant with deeply cordate and heavy 
foliage which required two weeks in press properly to dry; the 
other smaller, with the thin leaves subtruncate at base and 
coming out of press in three days. The monographers of the 
genus, evidently without looking up all the specimens cited by 
Linnaeus, have selected to stand as typical Heuchera americana 
L. (the only Linnean species and, therefore, the type of the 
genus) a form which they surmise to be typical: “Since it is 
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the only form of Heuchera americana that occurs in tidewater 

Virginia, whence apparently, came the plants seen by Linnaeus, 

it appears that this variety rather than the more widespread 

Northern and Western one next discussed must be taken as the 

type of his species. This conclusion is borne out by the fact 

that this is still the form cultivated in European botanical gar- 

dens under the name of H. americana”! But here, growing 

together, were two members of the group; while the plant treated 

by Rosendahl, Butters & Lakela as true H. americana is rela- 

tively frequent (at several stations) in tidewater as well as up- 

land Virginia and at two points in tidewater Virginia we col- 

lected “the more widespread Northern and Western one” which 
the monographers felt could not be typical of the species be- 

cause they had not seen it from tidewater Virginia. Further 

to complicate the matter, in June, 1941, we have been collect- 
ing from extensive colonies on the lower James (within the mail- 
delivery area of Smithfield) gigantic plants with panicles nearly 
a foot and a half long and up to 6 inches broad, leaves heavily 
soft-pilose, and scapes almost as shaggy as in the most ex- 
treme plant of the Ozarks. This and some of the others are 
in areas where they could scarcely have been missed by early 
collectors; and it is quite certain that no one of the five can 
be singled out as type of the genus Heuchera and of H. ameri- 
cana simply because “it is the only form . . . that occurs in tide- 
water Virginia”. At the present rate of discovery we can hardly 
feel certain that we have reached the end; and until the speci- 
mens cited by Linnaeus are critically studied it cannot be de- 
termined just what is the type. 

The genus Heuchera started in 1737 almost simultaneously 
in Linnaeus, Genera Plantarum, ed. 1: 68, where it was described 
without statement of source or of origin of name, but with a 
single reference to Boerhaave, and in Linnaeus’s Hortus Clifforti- 
anus, 82 (1737), where earlier references (to Hermann, Plukenet 
and Boerhaave) were cited and the plant said to “Crescit in 

America”, the genus named for Johann Heucher of Wittenberg. 
To me the plant of Hortus Cliffortianus, of which a good photo- 
graph is before me, seems to be the type. It was the plant 
actually known to Linnaeus and clearly bears his inscription 

1 Rosendahl, Butters and Lakela, Mon. Gen. Heuchera, 56 (1936). 

irs ese ity ads ial 
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“americana”; while the evidence is that he had nothing in his 
personal herbarium in 1753 (starting point of specific nomen- 
clature) so identified. But Linnaeus cited plants of Clayton 
and others. These (all in Europe) can not just now be identified. 
It is fairly clear, however, that Hermann’s plant of Cortusa 
americana, a name still earlier cited by Boerhaave and later 
cited as a synonym by Linnaeus, and from which, it is possible 
to argue, Linnaeus might have borrowed his specific name, is 
characteristic H. villosa Michx. Hermann’s plate is to me of 
unmistakable, H. villosa and the old descriptions defined the 
“flore squalide purpureo villoso”. As yet H. villosa is not 
known from east of the Appalachian Upland but that should 
not be disconcerting, for many plants (including some from 
Clayton!) very early reached Europe from the mountains of 
Virginia. Rosendahl, Butters & Lakela separate their § Villosae 
from their § Americanae by “Outside of the flower villous” in 
the former, contrasted with “Outside of the flower glandular- 
puberulent without any villous hairs” in the latter. With the 
earliest pre-Linnean accounts of Cortusa americana, or of 
Mitella americana of Boerhaave, calling for villous flowers, with 
Hermann’s plate showing characteristic H. villosa, with Lin- 
naeus’s own material of Hortus Cliffortianus a quite different 
plant, with four or five different plants now known in tidewater 
Virginia and the likelihood of others being there found, it is 
certainly wiser (and easier) to defer the answer. This situa- 

tion, however, vividly illustrates the complexity of the flora of 
southeastern Virginia and the errors which may result from 
an assumption that it is sufficiently known. 
The Tradescantia, forming a large colony west of Elko Sta- 

tion, proved, appropriately enough, to be T. virginiana, although 
Anderson & Woodson in their monograph of the genus cite no 
material from the Coastal Plain of Virginia. Near it, while we 
were inspecting our small colony of Helonias bullata, we suddenly 
remembered that Carex canescens var. disjuncta, which was 
abundant in the bog, had not been seen by me, when I described 
1“John Clayton (1693-1773) vely in eastern 

terested in the yi life of the interior. He to have traveled 

into the interior to some travelers to bring plants from 

the western sections. We find in some of his letters mention of plants from as far west 

as Wythe County [in the Alleghenies}’—A. B. Massey, Plant Hunters in Virginia, The 
Commonwealth (Richmond, Va.) vi. no. 4: 14 (April, 1939). 
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the variety, from south of Maryland. It was, therefore, worth 1 
collecting, although over-ripe. We had heretofore regarded i 
Lapsana communis as relatively rare; but the embankments of — 
the Chesapeake and Ohio, west of Elko, are covered by a low ‘ 
thicket of it and since we had seen it near the same railroad — 
in Richmond, 18 miles to the west, it has evidently got a real — 
foothold. The only other plant worthy a note here is the in- _ 

SRE 

frequent Galium parisiense, which forms a thin carpet in the : 
cinders near Elko station. 

It is unnecessary that the remaining notes on the June work . 
should be strictly chronological. The thought having gradually ‘ 
but very forcefully evolved, that in southeastern Virginia many — 
of the most interesting plants are “not away from the Notto- 
way’, we finally conceived a rapid capture of them all by what 
is now known as a Blitzkrieg. Study of the contour-sheets 
showed that, beginning with Double Bridge, where the Nottoway 
enters the Coastal Plain, thence swinging eastward, then north- 
ward, and finally southward, uniting with the Blackwater at 
the North Carolina line, there are at least 16 bridges across 
the river in the Coastal Plain. There are also various railroad- 
bridges and old ferry- and boat-landings, as well as other old 
but perhaps passable routes to the river. Our work was cut 
out but, as yet, we have. “contacted” the river at only a few 
points; these have usually proved worth while. The Nottoway 
rarely “lets us down”. Starting south of Littleton on a sandy 
sideroad, to reach the river at Peters Bridge, we were soon 
startled by the vivid show of orange-yellow which could not 
come from any of the endless color-forms of Butterfly-weed, ’ 
Asclepias tuberosa. Leonard slowed down in the deep and slewy 
sand and we made a first-hand acquaintance with the splendid 
southern Lithospermum carolinense (Walt.) MacM., heretofore — 
known from Florida to Texas and Mexico, north to Arkansas 
and Oklahoma, and in the East to sand-hills of South Carolina. 
All about Chub, for at least two miles north and south, the 
dry white sand of open woods and clearings is brilliant in June 
and early July with the gorgeous inflorescences, The usual “sand- 
hill” plants of the South are there and new northern limits for 
several of them, Quercus cinerea, Stillingia sylvatica, etc., were 
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established. That was a good start and it was evident that 

our new plan of campaign was going to wor 

The wooded bottomland between Chub with Peters Bridge is 

particularly rich and most species of such woodlands reach 

phenomenal development, while Asclepias purpurascens, which 

we once thought to be rare on the Coastal Plain, is very hand- 

some and abundant. At the crest of the bank immediately above 

the river, however, we got our two prizes, two montane species 

new to the Coastal Plain: Tradescantia canaliculata Raf., 

which Anderson & Woodson in their monograph of the genus 

map for Virginia only from west of the Blue Ridge; and Stenan- 

thium gramineum, another characteristic plant of the mountain 

region. 
Another day we visited two other bridges over the Nottoway. 

One, Double Bridge, we well knew, but we thought that by 

approaching it from down-river, instead of from the Piedmont, 

we might pick up some novelties. Somewhat north of Orion 

(pronounced 6f-i-6n) we were attracted by rich woods sloping 

to the river and there, among other good things, we found the 

characteristically broad-triangular and abruptly almost cus- 

pidate-acuminate, glabrous foliage which very closely matches 

the type of Viola latiuscula, hitherto known only from calcareous 

western New England, eastern New York and northwestern New 

Jersey. It was accompanied by the beautifully distinct and 

rather ornamental southern Carer orylepis and by the Heuchera, 

already referred to, which had been supposed not to occur in 

tidewater Virginia, the plant treated by Rosendahl, Butters and 

Lakela as H. americana, var. brevipetala. Here, also, was un- 

mistakable Zizia aptera, the upland and nearly transcontinental 

species which had so surprised us when we found it at the “fall- 

line” northwest of Emporia. In the woods north of Orion it is 

well below that boundary-line. Best of all, along the little 

brook in these woods were carpets of young stalks of the weak- 

stemmed Aconitum which we already know at Carey Bridge. 

When we finally get it in flower and fruit, if we ever do, it will 

presumably prove to be the montane A. uncinatum. The colony 

at Carey Bridge was under 40 feet of water during the terrible 

freshet of the following August; that near Orion barely es- 

eaped, but in early September the trailing and leaning stems 
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scarcely showed any indication of flowering. In October, if 
freshets or drouth do not spoil it, we are hoping for conclusive 
material of the plant. The flowering material in the Gray Her- 
barium of A. uncinatum was collected from August 9 to Octo- 
ber 10. 

North and northwest of Jarratt the boundary between Sussex 
and Greensville Counties follows the sinuosities of the Nottoway 
and the bridge next below Double Bridge is called, on the 
contour-sheets, Readjuster Bridge, although, when in Jarratt we 
asked how to reach it, our informant looked puzzled by the big 
word but admitted that by following dirt roads as sinuous as 
the river we should come to a bridge. The southern end of 
the bridge is at the northeastern sharp angle of Greensville 
County, about due north of Orion, the northern end in the re- 
entrant western angle of Sussex, just south of what seemed like 
an unromantic small village with an unromantic name, Peanut. 
The road from Jarratt finally straightens out and proceeds for a 
mile or two through swampy woods and argillaceous clearings, 
sometimes very wet but after drouth with an almost impervious 
baked-clay soil. In these clearings there is a rank growth of 
many species and we collected many of them to establish records 
for size (Panicum polyanthes, for instance, with leaves more 
than an inch and a quarter broad), others for county records 
(Juncus diffusissimus, for example, our first from Greensville 
County) ; but the most important plant, perhaps, was typical 
Hypericum denticulatum Walt. We already knew var. ovali- 
folium (Britton) Blake from three counties farther east, but the 
typical variety of the species seems to be new to Virginia. 
When we reached the Sussex end of the bridge (south of 

Peanut) I turned south on the wooded bottomland, Long north. 
My attention was promptly drawn to a perplexing swale of 
Peis perio T could concentrate on it a call for help came 
we nbiseirikew ma Hurrying to Long’s aid I found that all 

anical, not physical, support. He was legiti- 
mately puzzled by the flowering and fruiting aquatic in a back- 
water pool by the river, which failed to register. I, too, was 
puzzled by it, until I remembered Peplis diandra Nutt, chiefly 
of the Mississippi drainage (Map 3), the plant which has been 
unjustifiably separated from Peplis as Didiplis diandra. Our 
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plant was certainly Didiplis or Peplis, but it is very rare in the 
ast. The only stations I have located east of western Indiana 

and eastern Missouri are two in the upland of North Carolina, 
our new one, one at the “‘fall-line” in Chesterfield County, Vir- 
ginia! and, far remote from the others, one in Florida. Just as 
remote is a Texan station. It is humiliating to record that 
Long and I, making an off-hand misidentification, had collected 

remarkably large terrestrial plants of the Peplis in Chester- 

field County and that the many duplicates were distributed by 

me and recorded in Ruopora, xli. 477 and 570 (1939), as the 

habitally similar Oldenlandia Boscii (DC.) Chapm,? After 

we together took the necessary two dips to secure the best ma- 

terial of Didiplis we returned to my original problem. The 

dominant Carex which had astounded me was C. tetanica (Map 

4), a northern calcicolous species, occurring from New England 

to Saskatchewan, with its previous southeastern limit in the 

upland of Maryland. While we were absorbed with C. tetanica 

and an obvious hybrid of C. lurida and C. squarrosa, Leonard 

remarked “I never saw a clover like this”. Neither had we. In 

openings in the thicket and in the border of the woods he had 

discovered a good colony of Buffalo Clover, Trifolium reflecum 

(map 5), the true southern and pilose T. reflerum, not the more 

northern and glabrous var. glabrum Lojacono in Nuov. Giorn. 

Bot. Ital. xv. 150 (1883). The latter extends north into central 

and western New York and southern Ontario. Only typical 

pubescent T. reflerum is included on the map. Torrey & Gray 

(1838) and others have given the northeastern limit of typical 

T. reflecum as in North Carolina; and Small, in his Manual, 

says: “northward only W of Blue Ridge, Fla. to Tex.” ete. Pro- 

fessor Wherry, who intimately knows western Virginia, tells me 

that he has never met the plant there; and the only station in the 

state known to Professor Massey is one discovered in May, 

1940, by Mr. E. W. Carson in Cumberland County. The old 

stations, where last collected in 1902, along the Potomac, kindly 

enumerated for me by Mr. E. H. Walker of the National Her- 

barium, seem to have been in Maryland. Mr. Walker states 

1 Too late for inclusion on the map other stations in eastern Virginia, as far north as 

the Chickahominy 
2 Those who received no. 9439 are asked to correct the identification to Peplis diandra 

Nutt. 
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that otherwise the National Herbarium shows nothing from ] 
north of North Carolina. Nevertheless, 7’. reflecum was origin- : 
ally published by Linnaeus (1753) with “Habitat in Virginia”. i 
He then cited an earlier description of a Virginian plant de- 
scribed by Plukenet (presumably received from Banister) and 
specimens collected by Clayton and described by Gronovius. . 
Presumably the species, which naturally occurs in openings m 
loamy or otherwise rich thickets and woods, agriculturally | 
promising habitats, was once more generally distributed in the 
state. At any rate, we now know a good station at the edge 
of the wooded bottomland of the Nottoway only a few rods 
from a still more isolated colony of Peplis diandra. In spite of a modern invidious connotation of the word peanut (as m- 
“peanut politics”), no true botanist will jeer at Peanut, Sussex — 
County, Virginia. That humble locality now has a dignified” 
place on the botanical map of the state, and the Nottoway there maintains the interest we expect of it. 4 We had not wholly forgotten the pine barrens of western — Nansemond and adjacent southwestern Isle of Wight. In the» latter area we added Amianthium Muscaetoxicum and Polygon- ella articulata to the county list; and in the former we found 4 — 
new station for Calopogon pallidus Chapm., some miles away — from our first station, and with it young shoots of unmistakable Gentiana Stoneana Fernald, Our greatest delight, however, Was in finding in full flower extensive thickets of the rare and dis- — 
tinguished Zenobia pulverulenta (Bartram) Pollard, discussed by : me in detail in Ruopora, xlii, 471-473 (1940). All three forms — (sometimes treated as Species) grow together, very striking 0 
their extremes, and the beautiful broad white bell-shaped flowers — 
are deliciously fragrant. Most unhappily they lose their fra- 

iscouragingly blackened in drying. Calopo- — 
color-shades from bluish-purple to pale 

ie mmercial fertilizer, the Calopogon lingered along : e zone as was @ novel experience to collect this bog orchid 7 as a “weed” in a cultivated field. It is supposed to be im- — 
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tolerant of lime; but the manure and the nitrates in the fertilizer 

seemed to have stimulated it and the calcium not to have injured 
it. From one hill of corn I extracted a plant three feet high, 
with leaf 7 inches long and 114 inches broad, flowers approach- 
ing 2 inches in breadth, 21 of them in a full raceme more than 
a foot long. Calopogon may yet become a garden plant! 

The Peninsula of Virginia always yields good returns; so, on 
June 12th we made a brief circuit into York County. Near 
Grafton there is a swale bordering swampy woods which at 
once attracted us by its display of Asclepias purpurascens. 
Upon investigation the swale proved trebly interesting, for it 
is given over largely (for an acre or more) to the southern 
Lythrum lanceolatum Ell., a species we had known as far 
north as Virginia only from a little remnant of swale near Home- 
ville (Florida to Texas, north to southeastern Virginia and 
Arkansas). With it was Scirpus lineatus, an inland and rela- 
tively northern type, which we had never seen in southeastern 
Virginia, although Grimes got it near Williamsburg. As we 
approached Yorktown, fields and clearings began to be showy 
with the dark purple globular umbels of a gigantic onion (more 
than a yard high, with very dense umbels more than 21 inches 
in diameter); and some miles farther on, up-river from York- 
town, areas along the newly disturbed lands of the parkway 
are rapidly being invaded by it. It is superb to look at, but its 
deep-seated large bulbs, each producing a hundred or more 
small bulblets, make it a serious threat to hay-fields and pas- 
tures. It is far more vigorous and effective in rapid propaga- | 
tion than the pestiferous Field Garlic, Allium vineale, which, 
for two centuries, has occupied and tainted the fields of the 
Coastal Plain. Unless drastic steps are immediately taken to 
exterminate it (already a difficult task) before it goes any 
farther, eastern Virginia and adjacent states will be overrun by a new and highly flavored pest. It is a plant originating in the warmer parts of Europe and western Asia, Allium Ampelo- prasum L., var. atroviolaceum (Boiss.) Regel. A. Ampelopras- um has a number of varieties, this one with a dense ring of essentially sessile bulblets borne about the base of the parent- 
bulb. For purely whimsical reasons we should have been glad to add to the Virginia list the oriental variety with the small 
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bulblets borne on long stalks, like a loose crown, about the 

parent-bulb, var. pater-familias. The name alone makes it 

sound “interesting but tough”. 
Other weeds have become established above Yorktown, some 

of them likely to spread, as they have done farther north. 

Silene Cucubalus Wibel (S. latifolia), a ubiquitous weed of fields 

and roadsides in eastern Canada and the northeastern states, 

is rapidly increasing along the parkway. It is a relatively 

harmless weed, however, and from its young and tender new leafy 

shoots in early spring a good purée, suggestive of pea-soup, may 

be prepared. It would be well, however, that the plant have an 

English name different from the long established Bladder- 

Campion. In the thicket slightly above Yorktown Verbascum 

Lychnitis abounds, a European species not very generally 

established in America; and on the sands along the river and 

farther west along the parkway a small Old World Medicago, 

with burr-like fruits, M. minima L., var. compacta Neyraut, 

has taken a firm hold. I have emphasized the weeds of dis- 

turbed soils, but the native flora in undisturbed areas is always 

interesting along the lower York. Acer floridanum Pax, ap- 

parently not previously recorded from the county, thrives and 

is made conspicuous by its chalky-white trunks; and under 

it in early spring a rich vegetation of early-flowering herbs 

may be expected. Arabis laevigata, growing there, is a good 

indicator. 
Only one more plant need here be recorded for the June trip. 

This is the very low and stoloniferous, colonial and small- 

leaved Amelanchier which abounds in pinelands and other acid 

soils. Strongly suggestive of the northern A. stolonifera Wie- 

gand, it is markedly different from that species in its very 

thin and relatively narrow leaves, with uniformly small teeth 

and compact flowering racemes, with very short pedicels. It 

was now fruiting; the rather dry fruits are also short-pedicelled 

and with erect calyx-lobes. It is a strongly marked species 

of the southern Coastal Plain, not heretofore generally under- 

stood, although André Michaux, a century and a half ago, had 

a good knowledge of it. It will be further discussed and illus- 

_ trated in Part IT. 
Late March and early April had been relatively unproduc- 
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tive of novelties, May had done better by us, and June had ~ 
given splendid returns; but by July our restricted time pre- 
vented our reaching half the areas we wanted to examine, while — 
in late August and early September novelties and new problems 
were so frequent that it was difficult to convince ourselves that, 
for seven seasons we had been working in the field at intervals 
on the flora of southeastern Virginia, five seasons with our 
routes radiating from the same center, Petersburg. When we 
reached Petersburg for our July work (July 9-19) we were — 
grieved to learn that Leonard could no longer help us. He 
had, however, done the best thing possible for us, delegated 
his position to his brother, Frank Birdsall, a graduate of William 
and Mary and now at the head of the large Seaboard High 
School in northern North Carolina (over the line from Emporia). 
Frank promptly adapted himself to the new work, drove skill- 
fully and with Leonard’s ability and willingness to tackle dif- — 
ficult roads, and was a genial and always interesting and inter- 
ested companion; we felt ourselves very fortunate. Our first 
venture, obviously, was to the dry sandy woods at Chub, where 
Lithospermum carolinense has its only known station north 
of the sand-hills of South Carolina. Here the southern Bulbo- 
stylis ciliatifolius (Ell.) Fernald was found at a new northern 
limit and other “sand-hill” types, rare so far north, were col- 
lected. For years we had been searching for Baptisia villosa, 
collected nearly a century and a half ago by Frederick Pursh 
in Southampton and much later by Canby in the same county. 
Consequently, when, at the border of the woods, I stumbled 
upon a strange erect leguminous plant passing out of flower, I 
thought that we had at last located it. But a little examina- 
tion showed that I was wrong. The disappoinment was more 
than cancelled, however, for we were collecting Psoralea canes- 
cens Michx., a yellowish-flowered species of sand-hill and sandy 
pinelands of Florida, Georgia and Alabama, heretofore unknown 
north of southern North Carolina (map 6). It is certainly an 
appropriate companion for Lithospermum carolinense ; but an- 
other occupant of the same woods, in the largest colony I had 
ever seen (I cannot speak for Long), was a wholly inappropriate 
companion for those two—Scrophularia lanceolata Pursh, ° 
hundreds and hundreds of plants, a species occurring, accord- 
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ing to Pennell, from “Cape Breton Island to British Columbia, 

south to [mountains of] Virginia”, etc. Here at its southeast- 

ern limit of range, it is in sandy oak and hickory woods where 

in August we found typical Sanicula marilandica (northern 

Newfoundland to Hudson Bay and British Columbia, south 

to Nova Scotia, New England, Virginia, upland to northwestern 

Florida, Great Lakes states, northern Kansas and Colorado) 

erowing with the largest colony we ever saw of Heralectris 

spicata (Mexico to Florida, north to Maryland, Virginia, etc.) 

and with other species hitherto “unknown from north of South 

Carolina”; and close at hand, in more sterile areas, other such 

meetings of North and South were noted. Another such amaz- 

ing juxtaposition was found when we went down the slope 

south of Chub to the sphagnum-carpeted spring-heads bordering 

the bottomland-woods of the Nottoway. We went for a drink 

of cold spring-water, but in getting at it we were forced to 

push back the fruiting branches of Rhododendron serrulatum 

(Small) Millais of “Ga. to Fla. and La.” (Rehder, Man. Cult. 

Trees and Shrubs, ed. 2). We then crouched, to get our drinks, 

in a carpet of Campanula aparinoides, the first colony we had 

ever met in Virginia of this northern and upland flaccid plant 

(Maine to Wisconsin, Nebraska and Colorado, south to upland 

of Georgia, etc.). What would those who are “sold” on the 

exact working of life-zones in mesophytic lowland eastern Amer- 

ica do with these plants? Their behavior is as reprehensible 

as the commingling in Newfoundland of Schizaea pusilla with 

Sparganium hyperboreum, or the interlocking in western Nova 

Scotia of Iler glabra and Ledum groenlandicum, or the climb- 

ing of Picea mariana there by Smilax rotundifolia! 

Across the Nottoway, south of Peters Bridge, there is such 

a domination of the sandy woods by Quercus cinerea and its 

almost endless variations and apparent hybrids that we got the 

impression that this is one of the most unstable of species. The 

hybrid, X Q. subintegra Trelease (Q. cinerea X falcata) is there 

in quantity. Just below the bridge, in the sandy loam of the 

woods above the Nottoway, the Coastal Plain Thaspium tri- 

foliatum abounds and with it the northern and inland Scutellaria 

parvula, var. ambigua, a rare plant in Virginia. Still farther 

south of Peters Bridge and over the line in Southampton County, 
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in the thickets and woods near Raccoon Creek, we came upon 

our second Coastal Plain colony of the upland Xanthorhiza; 

and not far away the upland Pycnanthemum Torrei abounded. 

North of Peters Bridge, near Lumberton, lies Chappell’s Mill- 

pond (now known as Honey Pond). The margin of the pond 

is an aquatic garden, with Echinodorus radicans, Brasenia 

Schreberi, Potamogeton capillaceus Poir. and other species al- 

ready familiar; but we were more interested in the southern 

extension of Potamogeton Berchtoldi Fieber, var. tenuwissimus 

(Mert. & Koch) Fernald, new to Virginia, and, also in the same 

category, Ceratophyllum echinatum Gray. We strained our 

backs, legs and eyes, bending over and carefully fingering, under 

water, thousands of plumes of the Ceratophyllum in a vain 

search for fruit. Fortunately, as pointed out in Part I, fruit 

is not absolutely necessary for identification of it. 

With Potamogeton in mind, we remembered a slow creek at 

the outlet of Lee’s Millpond, a dammed cypress swamp, im 

Isle of Wight County. Proceeding there, we found the stream 

covered with pondweeds. Among them were P. epihydrus, var. 

Nuttallii (Cham. & Schlecht.) Fernald, which, when we got it 
in the Chickahominy, fifty miles to the north, was then the 

first from south of the Potomac. Another pondweed, not yet 

fruiting, puzzled us but we looked forward to securing good 

fruit in late August. Going on to the pine barrens south of 

Lee’s Mill we found, as we had expected, most of the character- 

istic plants of such areas; these need not be here enumerated 

A few (very few) plants of Calopogon pallidus Chapm. estab- 

lished a record for Isle of Wight; and over the county line, just 

within Nansemond County, there was a bank of Xanthorhiza, : 

bringing that upland species pretty far out into the Coastal 

Plain. The plant which most interested us, however, was 40 
undescribed Diodia, with oblong leaves. It is here abundant 

in loosened sand, as along the Camp Company’s lumber-railroad. 

and it had been on our minds ever since we originally got it 
in a similar habitat in 1936. It will be described in Part IL 
Near the road which skirts this barren there is a fine tree which 

18 obviously a hybrid of Quercus cinerea and marylandica, 
Q. carolinensis Trelease, new to the state; and, to continue ev! 

iW ae” SAS aE 
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dence of the difficulties caused by Q. cinerea, near Cathole 
Landing we found * Q. caduca Trelease (Q. cinerea & nigra). 
Renewing the visits to the Nottoway, we first stopped at the 

bridge slightly southeast of Stony Creek; and there, instead 
by the common pilose-leaved Solidago gigantea, the species 

is represented by the transcontinental and northern (Quebec to 
British Columbia, south to upland of North Carolina, etc.) 
glabrous-leaved var. leiophylla Fernald (S. serotina Ait., not 
Retz.). The other plant of special note, as not recorded in 
previous years from the Stony Creek region, is the leafy- 
stemmed yellow-flowered Viola eriocarpa Schweinitz, a relatively 
northern and inland plant which we were amazed to find on 
the Coastal Plain. As I shall show in Part II the name V. 
ertocarpa is antedated by 19 years by V. pensylvanica Michx., 
the name I am reviving. A little farther up-river, where the 
automobile-road crosses the Nottoway east of Huske, the bottom- 
land-woods are particularly fine. Here are the common species of 
such habitats, and some not so general, such as Elymus riparius 

Wiegand, rare in eastern Virginia, and Eryngium yuccifolium, 

sufficiently local to be worth here recording. All the Corylus 

americana here and wherever we have subsequently examined 
it in southeastern Virginia has glandless involucres. It is the 

shrub described by Alphonse DeCandolle as var. missouriensis 
on account of this lack of stalked glands on the involucre. 

The shrub with the involucre stipitate-glandular was assumed 

by him to be C. americana Walt.; but it is usually more northern 
in range than var. missouriensis. Walter made no mention of 

glands in describing his materia] from South Carolina and I 

have seen no material of the species from his region. His her- 

barium, preserved at the British Museum, is now inaccessible, 

but when it can be reached examination of the involucre will 

be in order. The most thrilling plant of this bottomland, how- 

ever, is something apparently quite new. With prolonged and 
very pilose sheaths covering the nodes, the Bromus here has 
the folded lemmas with flat sides, the 2nd glume 5- or 7-nerved. 
It is quite unlike B. purgans, abundant along the James, a 
plant with exserted nodes, strongly inrolled lemmas and 3- 
nerved 2nd glumes. B. purgans in eastern Virginia flowers 
from late May into June and by late June the spikelets are 
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_ disintegrating. Our Nottoway plant begins flowering when B. 

purgans stops and continues through July. In its included nodes 

and prolonged sheaths, as well as in its flat-sided lemmas, it 

suggests the appropriately named northern and western B. 

latiglumis (Shear) Hitchcock, but that species has unique sheaths, 

with broad, horizontal summit-flanges prolonged into taper- 

ing appendages, and it differs in other characters from the Not- 

toway plant; incidentally, at the southern extension of its range 

B. latiglumis flowers from mid-August through September. In 

Part II I shall describe the new plant and illustrate details 

of all three species (PLATE 670). We also found it along the 

Nottoway at Green Church Bridge, Readjuster Bridge and 

Double Bridge, but could not find it on the James, the Black- 

water or the Meherrin. Like the new Carez it is, so far as we yet 

know, “not away from the Nottoway”. At Readjuster Bridge 

splendid trees of Acer floridanum still held their fruit (near 

Yorktown a month earlier the fruit had all fallen). Here the 

prickly vine, with fiddle-shaped leaves suggestive of those of 

Smilax Bona-noz, is, Long assured me, S. hispida. I bow to his 

understanding of the genus; I completely lack it, nor can I get 

real comfort out of any treatment I have seen! Acerates here 

was quite as perplexing as Smilax; again I give up. But the 

beautiful tall Phlox, abundant at the borders of swampy woods 
(south of Peanut) was more comforting. With its mottled stem, 

long-attenuate leaves and very prolonged and cylindric in- 

florescence it is unmistakable P. maculata, although the first we 

have ever met on the Coastal Plain of the state. 
One day, having only a remnant of time, we went to Rich- 

mond to look for weeds about freight-sidings and waste lots. 
The crop was good but only a few species are worth comment. 

Potentilla millegrana Engelm., native of the prairies in the 

interior of the country, has come east; it is accompanied by 
superabundant Froelichia gracilis, upon which I commented @ 

year ago, and along the canal from the James and all over the 

adjacent woods in one area the yam, Dioscorea Batatas Deneé., 
has taken full possession, climbing high or trailing in solid mats 
on the ground, the stems high in the trees abundantly flowering, 
those on the ground bearing only axillary small tubers, like 

tiny potatoes. A similar weeding of Petersburg yielded the PAST eh ee 
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subtropical weed, Gnaphalium spathulatum Lam., the European 
Sambucus nigra L., probably thrown out from cultivation, and 
a second species of Richardia. In 1939 we were at first much ex- 
cited when we found a solitary plant of the tropical American 
fk. scabra L., but when, soon after, we found solid acres of it 
the thrill was lessened. In 1940 we did not happen to see R. 
scabra. Instead, we had a run on another tropical species, 
often in great abundance, R. brasiliensis (Moq.) Gomez. Small 
cites it only from peninsular Florida but in Dinwiddie and 
Henrico Counties, Virginia, it is well established. The dis- 
tinctions, not too sharply brought out by Small, will be dis- 
cussed in Part IT. 
We wished to get to Cedar Island in Back Bay where, in 

June, 1935, we had found, with Griscom, so many interesting 
plants. My friend of many years, Dr. Thomas Barbour, with 
characteristic generosity offered us the use of the old family 
place at Barbour Heights, on the outer side of Back Bay; but, 
since we learned of an available motor-boat which daily made 
the round trip from near Back Bay village to Cedar Island, 
it seemed simpler for us to cross in that way. On July 15th, 
therefore, we drove to Virginia Beach, thence to Back Bay, 
to consult Mr. Beals, who was in charge of renovations going 
on and some new construction for the club on Cedar Island. 
From Century House to “the Beach” was more than 100 miles. 
When we had ridden about three-fourths of the distance Frank 
meekly asked: “Are we going way through to the Beach with- 

out a stop? I’m dying for a smoke”. We were speeding along 
the great trunk-road, without parking possibilities, which cuts 
directly across the northern edge of the Great Dismal Swamp. 
Hopeful tests in the past had invariably shown this stretch of 
clearing to be an almost uniform and uninspiring cane-brake, a 
dense jungle of Arundinaria higher than one’s head. At the 
next cart-road, however, we turned in and parked. Frank was 
to have his smoke and we would get out and stretch. Almost 
immediately, however, the stretching was for a curious herba- 
ceous Smilax, with leaves ending in almost tendril-like excurrent 
midribs. While we were puzzling over this (Long did not tell 
me just what it is) and collecting specimens, we wondered at 

the Scleria which here makes clumps, with arching culms and 
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pendulous or drooping axillary inflorescences. It somewhat sug- 

gested S. setacea Poir. but we were too familiar with that slender 

plant to see more than a habital suggestion. The achenes were 

perfectly smooth as in S. triglomerata, S. nitida Willd. and S. 

minor (Britton) Stone; yet it was none of these. The obvious 

procedure was to “play trumps”. So we took a series; and 

study shows it to be S. flaccida Steudel, described in 1855 from 

somewhere in South Carolina and not subsequently recognized. 

The only material in the Gray Herbarium, besides our plant 

from Norfolk County, is from Florida, Mississippi and Louisiana. 

Its technical characters and other details will be discussed in 
Part II. After that experience we encouraged Frank to stop 

for a smoke whenever he wished! 
There was some time for botanizing before dark and, as 

most wild areas between Virginia Beach and Munden had been 

visited by us at this season, we hit upon Sand Beach for our 

quest. We knew it of old but, coming here at a slightly differ- 

ent season, we proceeded to collect a few species not previously 

noted; and we ate, inordinately perhaps, the luscious big fruits 

of Rubus Longii Fern. Of the numerous blackberries of south- 

eastern Virginia two stand out in memory and are always sought 

for their superlative fruit, the stiffly branched and often up- 

right R. Longii of relatively sterile and dry soils, and the pros- 
trate R. Grimesii Bailey, also of sandy or dry and argillaceous 
openings. Both of them should have a place among culti- 

vated fruits. Juncus bufonius was here, a seemingly inane 
observation, but in nine years of botanizing in southeastern Vir- 
ginia we have only rarely met this reputedly ubiquitous and 
supposedly cosmopolitan annual! Panicum caerulescens, a Teg- 
ular inhabitant of damp flats back of the dunes, was also present 
and with it was the northern coastwise Elymus virginicus, vat. 
halophilus (Bicknell) Bush, our first from south of New Jersey: 
We also found a new station (this on an inlet to Rainey’s Pond) 
for the always surprising and usually very local Limnobiwm 

Spongia; while the small Galactia on the flat back of the dunes 
threw me into perplexity. I thought that I had settled Galactia 

for the manual-range, but here and at other stations later in the 

season I became very humble. The group (likewise Stropho- 
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styles) needs fuller collecting; after that it needs a friend who 

understands it 

Promptly on the morning of the 16th we crossed with Mr. 

Beals and his helper, a young carpenter, to Cedar Island. The 

island has not been too much cleared and we were delighted to 

get back to the flora seen here six years earlier and to that 

seen on Long Island a year before. Those species need not 

again be enumerated. The forest is largely of superb Live 

Oak, both the typical small-leaved tree and the larger-leaved 

Quercus virginiana, forma macrophylla (Sargent) Trelease; and 

we gazed with delight at the great masses of Ampelopsis arborea 

(L.) Koehne high in the trees and repeatedly remarked upon 

the subtropical aspect of the forest. Smilax again intruded 

problematic tangles in our path. We did not mind the tangles; 

the problems are what worry me! Kosteletzkya virginica was 

here represented by the coarsely and heavily rough-tomentose 

southern var. altheaefolia Chapm. (K. altheaefolia (Chapm.) 

Gray), which we had not previously known so far north; the 

pools were full of true Potamogeton pusillus (P. panormitanus 

Biv.), not recorded from south of the Potomac; and at the 

southern end of the Island we came upon an extraordinary 

exhibition of Typha angustifolia, with the pistillate spikes vari- 

ously slit into partially united, partially separated strands or 

quite split to base into 2-5 spreading or drooping portions. 

Just such abnormalities were discussed by Dr. Harold St. John 

in Ruopora, xliii. 85-91 (1941). 

When the day’s work at carpentering was finished Mr. Beals 

offered to land us, if we had a permit, on Ragged Island, part 

of the government holdings. My permit from the Superinten- 

dant, Mr. Harry Bailey, took care of this question and in the 

few minutes available we snatched, near the wharf, Erigeron 

bonariensis L., Pluchea purpurascens (Sw.) DC., Verbena scabra 

Vahl and other specialties of Long Island reported a year ago. 

Three large oaks stand near the landing. One is characteristic 

Quercus virginiana, another seems like a hybrid of Q. nigra and 

Q. Phellos, and the third, so far as I can see, is the hybrid, X Q. 

ludoviciana Sargent (Q. falcata X Phellos). A visit to these 

islands and to False Cape, late in the season, when the marsh 

plants are mature, would well repay the acute botanist. 
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We had been inclined to be sentimental over the great festoons 

of the rather rare Ampelopsis arborea, covering the Live Oaks on — 

Cedar Island. Consequently, when, two days later, we stopped 

to investigate the adventives along the railroad east of Franklin 

and the plants of a waste lot in Franklin, we felt rather cheap: 

Ampelopsis arborea was there as a weed! Other weedy plants, — 

like Euphorbia marginata, obviously came from garden refuse, 

though now well naturalized; but the abundant Croton monan- — 

thogynos, its range extended north from North Carolina, surely 

came out of no garden. 

This stop was made on our way to the region of Joyner’s | 

Bridge, to follow side-roads through the sands east of the Black- 

water. We had already visited the Bridge at three different 

times, but it was still possible to extend into Isle of Wight 

County a good number of southern species, Bulbostylis ciliati- 

folius and Paronychia riparia Chapm. for instance. The new 

Diodia, already referred to, was here abundant; the recently 

described Tephrosia spicata, var. semitonsa Fern., here almost 

justified omission of the qualifying first syllables of its name, 

and Galactia again caused perplexity. On one tree of Quercus 

Phellos the very narrow leaves had their lower faces white with 

minute pubescence; ordinarily, no matter how broad or how 

narrow the leaf in eastern Virginia, it is green beneath. Some-— 

‘thing may eventually come out of study of this complex group. 
The last plant to be mentioned from the July collections is 4 4 

tall variety of Lyonia ligustrina, with unusually large fruits, 

found along a woodland branch near Joyner’s Bridge. It proves — 

to be the shrub described by the British dendrologist, Watson, — 

in 1825, from a specimen cultivated in England, as L. capreaeé- 

folia. From the mass of variations of L. ligustrina I am able to 

pick out a series representing the same extreme and found 

from Florida to Texas, north to southeastern Virginia, western 

North Carolina, Tennessee and Arkansas. It and the other — 

varieties of the species will be discussed in detail in Part Ul. 

Northern papers had had brief mention of unprecedented 
mid-August freshets in Virginia and the Carolinas, but it was 

not until we reached Richmond that the vastness of the calamity 

fully impressed us. All Virginia from the lower James River 
southward and much of the two Carolinas was under water. A 
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week of torrential and unceasing rain, from the mountains to the 

Coastal Plain, had disrupted all normal traffic; much of Rich- 

mond, Petersburg, Franklin and other cities were drowned and 

it was impossible to guess when or where one could go and come. 

On our way to Century House long after midnight a guard 

stopped us, to say that we could not go far on U. 8. Route 

1; and next morning, when we started on two weeks of botanical 

exploration (August 19 to September 2), we were flagged at the 

start toward Courtland and Franklin and told that we could 

not even reach Homeville. Going on until we found the road 

completely submerged and were told of cars and families swept 

off the road by onrushing back-waters, we turned back some 

miles northwest of Homeville; instead of rare plants being “not 

away from the Nottoway” the river itself was miles away from 

the Nottoway and the plants within its reach were all ruined 

until the next spring. Since all roads leading to the Nottoway, 

the Blackwater and the Meherrin were thus deep under water, 

the stronger bridges drowned (sometimes, we were told, under 

40 feet of rushing water), and all weaker bridges gone, our 

beautiful plan to devote our energies to the wooded bottomlands 

had also gone. 

The only dry area we could think of was the freight-yards 

and waste land about Broad Street Station in Richmond; so we 

went there for the rest of the day. North of the station the 

waste ground and cinders were, at this season, a carpet of small 

adventives, the taller weeds having been destroyed. Plantago 

indica L. (P. arenaria W. & K.), now becoming rather general 

from Maine to Virginia, formed tiny thickets of bushy-branched 

plants and Richardia brasiliensis, here in flower and fruit, was 

abundant; but, having already had that, we were more inter- 

ested in the mats of a somewhat arched-ascending Euphorbia 

which was new to us. It is very abundant and quickly dis- 

tinguished at a glance from the prostrate £. supina Raf. (E. 

maculata of authors) and the nearly erect EH. maculata L. 

(E. Preslii); and we found it next day some miles away, also 

on railroad cinders. It proves to be Z. humistrata and adventive 

(like the equally abundant Froelichia gracilis) from west of the 

Alleghanies. Another plant new to our experience was a stiffly 

branched Anthemis with very short ligules, the Mediterranean 
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A. secundiramea Bivona, apparently a very recent arrival in 

America. At another freight-yard, where the clerk was much — 

interested and helped us search for Zornia bracteata, which per- — 

sists or has been slightly introduced there, we were delighted 

to find the southern Erigeron quercifolius Lam. We had col- 

lected it two years before in just such a place, the freight-yard — 

at Charleston, South Carolina, but it has not been recorded from — 

north of North Carolina. | 

This was only a small terminal but we were advised to go to 

a very extensive yard which was pointed out to us, for there — 

we would surely find many additional species, brought in on 

freight-cars of one of the large transportation lines. Something 

in the proposition, which we took to be an invitation, miscar- — 

ried or failed to coordinate; for next morning, when, driving Up — 

from Petersburg, we started into the extensive yard, we were — 

promptly taken in charge by a plain-clothes detective and held 

for some hours, while questioned by one officer and another and 

by varying grades to higher officers, as “German spies” who 

had been “under observation for days” (we had driven to Rich- 

mond at noon the day before, returning to Petersburg for the — 

night) and who were hiding their operations under the pre- 

tense of “looking for a weed”. “Looking for a weed; get that? 

Yeah, looking for a weed!” The “false” white beard and the 

queer glasses (bifocals) of the old man were conclusive evi- 

dence and his botanizing pick was corroborative. Our friends 

in Richmond, deans and professors at the University, were all 
on summer vacation; the ticket-agent at Petersburg, through 
whom I had for years made reservations, could not be reached, 

the Norfolk and Western station in Petersburg being under 
water; Mrs. Bowman had gone shopping and all others who 
could identify us were away! It was a hot morning, so we had 

left our coats, containing letters, at home. There we were! 
When the Chief arrived, however, he graciously took us t0 
Frank’s waiting car where, fortunately, I dug out from among 
our contour-maps (government maps!) a letter two years old 

from.our friend, Mr. John B. Lewis, then of Amelia, addressed 
to me at the Gray Herbarium. That was verification of our 
statement that I was Director of that institution, which had 
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meant nothing to the Richmond police;! and after a friendly 

visit with the Chief and the Police Commissioner we went on 
our way, with the good advice: in these feverish times always 

have identifications on your persons! We now do so. Every 

field-naturalist should. We are, to the officers, “queer people”. 
During the inquisition one of the police-officers had amused 

himself making imaginary passes at everyone near with my 

botanizing pick and exclaiming over its wickedness as a weapon. 

This implement is a copy of a Mexican tool brought from there 
many years ago by the late C. G. Pringle. Consequently, when, 

next day, the front pages of the papers carried pictures of 
Trotsky, his Mexican murderer and the implement used (the 
prototype of my pick), we congratulated ourselves that the 

pictures had not come out twenty-four hours earlier. 

We had started for Yorktown to get better material of the 

tropical American Euphorbia ammannioides HBK. which, when, 

almost in the dark some years before, we had collected it there, 

was at its first known station north of Florida. We were so 

unnerved by the morning’s experiences, however, that we hesi- 

tated to leave the car; and when we reached the sand-beach 

above Yorktown we were at first disappointed to find nothing 

but Euphorbia polygonifolia along the lower and looser sand of 

the beach. Nearly ready to give up, we went to the upper 

border of the beach. There, in more firm and unshifting sand, 

was our plant, plenty of it and at once recognizable by the 

bluish- or dark-green color of the foliage, that of EZ. polygoni- 

folia being a paler green. When we crossed the James River 

Bridge from near Newport News we saw that below the south 

end of the bridge there was a sand-beach, outside the salt marsh. 

There, again, was E. ammannioides, in the same relation to 

E. polygonifolia as at Yorktown; and in the following days we 

trailed the two, always in the same relative positions and always 

quickly distinguished by color, along the sand-beaches of the 

James up-river into Surry County. Euphorbia ammannioides, 

‘although tropical, is surely at home in Virginia. 

1Some years ago a prominent German botanist, finding, upon m reaching Harvard Square, 

ost no one who could help him, TT diavovered a taxi-driver who had taken 

me to the Gray Herbarium. “Why”, he said upon reaching his destination, ‘everyone in 
Germany knows the Gray tate Heke 
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One point was very clear. Whereas up-river all streams were — 

at freshet-pitch, the broad estuary of the James, confluent with 

Chesapeake Bay, had quickly disposed of the surplus; the 

beaches and tidal reaches of the lower James were available 

for exploration and Euphorbia ammannioides indicated real dis- 

coveries to be made. Before concentrating on a programme so 

suddenly conceived we had to do what we could with some al- 

ready known areas. The road to Emporia was open; so we 

could follow up problems in that direction, but we at once found 

that the Nottoway was still on the rampage. I have referred 

to the occurrence of the isolated colony of Vicia grandiflora — 

by a woodland path northwest of Emporia. At the border of — 

the same woods, on one side of Three Creek, the still pretty local — 

Asiatic Arthraxon hispidus (Thunb.) Makino, var. cryptatherus 

(Hackel) Honda, abounds; across the Creek, the woods are — 

bordered by the tropical Asiatic Hulalia viminea (Trin.) Kuntze, — 

a decidedly local adventive. Below Double Bridge it was im- 

possible to approach the Nottoway. A mile away from the 

river a dislodged wooden bridge was poised in the branches of 

forest-trees and plants beginning to be uncovered by receding — 
waters were unrecognizable, crisp and black. The still unidenti- 
fied Aconitum was intact, however, but, as already noted, with — 

little promise of ever flowering. 
At Chub, as soon as the river had somewhat receded, the | 

whole area became a breeding haunt for mosquitoes. With ' 

heads as much veiled as possible we fought our way thro 
their devouring hordes and soon found in the sand a sedge 
quite new to our field-experience, another southern plant not 
previously known in the state, Bulbostylis coarctatus (Ell) 
Fernald. At first happy to collect midgets a few inches high, — 
we soon became selective and would touch nothing which would — 

fill less than the length of the herbarium-sheet; and a few 
days later we again found this fine species, this time east of 
Cypress Bridge in Southampton. Lespedeza here was perplex- 
ing; it always is. In Part II I shall discuss and illustrate some — 
of the complexities of the genus, but there are others still un- _ 
solved. At the border of the hickory and oak woods already — 
noted, where Sanicula marilandica, Hexalectris, Psoralea cane : 
scens and Scrophularia lanceolata occur, we found our first 
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Chenopodium Boscianaum. For a plant originally collected in 

the Southeast it is remarkably local in eastern Virginia; in 

New England it is far more common. In the sandy border of 

a thicket Centrosema virginianum was heavily flowering. Since 

we are inclined to pass this showy plant as not important to 

collect, I here relented a little and suggested taking just two 

plants, one apiece, to show complete root-systems. This we did, 

and upon labeling the material months later it became evident 

that we had unwittingly got the southern extreme which was 

described by DeCandolle as Clitoria virginiana, B. elliptica. 

This is its first collection from north of South Carolina. In fact 

“the first from north of South Carolina” is the key-note to 

botanizing in the region of Chub. Nevertheless, in dry sand 

only a little to the south the boreal Lycopodium tristachyum 

(Newfoundland to the Lake Superior region, south to the 

mountains of North Carolina) forms the largest and healthiest 

carpet either Long or I had ever seen! 

Worried concerning the fate of the unidentified pondweed in 

the outlet of Lee’s Millpond, we soon went there. Ordinarily it 

would be about 60 miles by road but, since we could nowhere 

cross the Blackwater and much of Franklin, on the west bank 

of the river, was still afloat, we were forced to go 100 miles 

around to get there. Nothing which could be identified by the 

most acute student of fossil peat remained; the outlet-stream, 

with its mat of floating aquatics, was a deep trough of bare mud. 

Proceeding toward the pine barrens to the south we soon found 

the road at the foot of one slope wholly submerged. The Black- 

water was still chiefly a back-water. Eventually reaching por- 

tions of the pine-barren area, we found Carphephorus tomen- 

tosus, var. Walteri (Ell.) Fern. and Andropogon virginicus, var. 

glaucus (Muhl.) Hack. (A. capillipes Nash), both new to the 

county, in great abundance. Symplocos tinctoria was repre- 

sented by a dwarf shrub, sometimes only a foot high, with very 

small yellowish leaves. The late Judge Churchill once got the 

same dwarf near Norfolk. It seems to be worth varietal recogni- 

tion. Juncus abortivus Chapm. was everywhere abundant, while 

_Asimina parviflora and Cleistes divaricata (L.) Ames, also new 

to the county, were scattered. 

Having cleared off the problems held over from preceding 
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trips, we now started for the lower James; and the farther east — 
of the Piedmont we went the nearer to the Blue Ridge and the — 

Shenandoah Valley we seemed to be, until at the farthest point — 

eastward which we reached, the rapidly disintegrating Miocene — 
bluffs below old Fort Boykin (north of Smithfield), we were 
getting our first Coastal Plain collection of the northern and — 
inland Celastrus scandens; while here Campanula americana — 
(map 7) and Lobelia siphilitica, wide-ranging upland and in- 
land species, were as abundant as farther up the James or as — 
in the mountains, and Thaspium barbinode here attained a — 
height well over three feet. We visited the shores or wood- — 
lands near the James at seven stations in Surry and Isle of 
Wight Counties and everywhere the continental and montane 
species outnumbered those of the Coastal Plain. This, of course, — 
is due to the highly caleareous Miocene fossil-beds here at the — 

surface, where inland as well as coastwise calcicolous types have — 
every encouragement to growth. | 

he westernmost area examined was slightly above Clare- 
mont, where deep ravines have been cut by small streams enter- 
ing the James. We already knew, slightly east of our present 
ravines, fine colonies of such localized specialties as Athyrium 

thelypterioides (Michx.) Desv. (the largest we ever saw), Caret — 
Jamesii, Hybanthus concolor, Euonymus atropurpureus, Aralia — 
racemosa, Stachys Nuttallii and scores of other calcicoles of the i 
uplands; but, starting upon a new ravine, we gave a real shout — 
when we promptly walked into a carpet of Athyrium pycno- : 
carpon (Spreng.) Tidestrom. That surely was one of the last — 
ferns to be expected on the Coastal Plain. Ponthieva racemosa 
(Walt.) Mohr was, of course, here, as at other such places 2 — 
the county, and Podiniiavis loksaplte and Aster infirmus We — 
had occasionally found before, farther west; but when we came — 
upon colonies of the orange- to vermilion-lipped Malazis flori- — 
dana (Chapm.) Kuntze, almost at its northern limit, and, while — 
following up its several scattered patches, came upon clumps of — 
upland Triphora trianthophora (Sw.) Rydb., nearer the south- — 
eastern border of its range, we had difficulty in restraining ovr 
joy. For seven years we had sought in vain the southern Zupa- 
torium incarnatum, long ago reported from Virginia. Here it — 
was; and with it the northern and inland Desmodium bracteosum 
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(Michx.) DC., new to the Coastal Plain list. On a drier slope, 

with Cunila origanoides, which we had known on the Coastal 

Plain only at a point 35 miles to the southwest, in South- 

ampton County, there was a colony of Arabis canadensis (Maine 

to Minnesota, south to the Blue Ridge and Alleghenies of Vir- 

ginia, thence to the mountains of Georgia, etc.). We ought to 

have been satisfied; but, looking along the spring-fed bottom, 

where in May we had got the northern and montane Carer 

prasina and where the leaves of Senecio aureus reached a di- 

ameter of 9 inches (!), we had a new thrill. There was un- 

mistakable Senecio Crawfordii Britton, the local species of 

southeastern Pennsylvania and adjacent region, with its previous 

authenticated southern limit in Prince George County, Mary- 

land. It is useless to deny that Claremont is a rich botanical 

center. We always make discoveries there and only a few 

limited spots in the region have yet been touched. 

Along the western end of Cobham Bay, as at Scotland for 

instance, the famous fossiliferous bluffs of the James are so 

indurated as to support only a tediously uninspiring living flora, 

although the paleontologists apparently give the Scotland bluffs 

superior rank. Consequently, when, desiring to get at sandy 

beaches on the James, we put the proposition to Frank, we were 

not over-enthusiastic as he told us of a sand-beach on Cobham 

Bay. When we got there, however, slightly to the west of 

Chippokes, one day would not suffice; we came again next 

day. The steep wooded bluffs have a fine forest, with Hop 

Hornbeam, Slippery Elm and other trees of rich upland pre- 

vailing, and at the bases of the slopes or in the thicket back 

of the beach the upland vegetation was highly developed, with 

Equisetum arvense here largely represented by the gigantic ex- 

treme with forking and reforking branches, forma pseudosylvati- 

cum (Milde) Luerss., which, judging from the 2 sheets accumu- 

lated by Alvah Eaton, is a very unusual plant. Many upland 

species already known along the river, Stachys Nuttallii and 

others, would have thrilled us if we had first come to the lower 

James at this point. They need not be mentioned here; but 

typical Eupatorium sessilifolium was our first from the Coastal 

Plain, although we had now become somewhat hardened to 

E. sessilifolium, var. Vaseyt (Porter) Fern. & Griscom. And 
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on the sands, at the farthest point up-river we have yet found | 

it, was the long-sought Euphorbia ammannioides, from here — 

down-river afterward pretty generally seen. Here, too, was the — 

inland limit on the James for Diplachne maritima Bicknell, 

which we had previously seen only about Back Bay; and Lythrum — 

lineare we know only slightly farther inland. 

Cobham Bay is separated from Burwell’s Bay, farther down- — 

river, by a point, to the north of Bacon’s Castle, which ends — 

in a great flat of sands and marsh-land, Hog Island. It was — 

here that the original proprietor kept his hogs early in the 

17th century, and it was appropriate that, crossing the creek to | 

Hog Island, we should immediately hear the unmistakable — 

squealing of hogs. These and cattle have full control of the 

place but the genial owner gave us permission to share the — 

vegetation with them. In some marshy spots, fenced off from — 

invasion, as too soft and dangerous for heavy animals with — 
sharp hoofs, we established new inland limits for maritime — 

types: Distichlis spicata, Spartina alterniflora var. glabra, Eleo- — 

charis parvula, Juncus Roemerianus and Sabatia stellaris (with 
the white-flowered form abundant). This was all most inter- 

esting but we were still more pleased with shallow pools solidly 

filled with Ammannia Koehnei, var. exauriculata Fernald, for 
this variety of a relatively rare species had been known only 
as an endemic of the marshes of North Landing River in Nor- 
folk County. Three to four centuries of occupation by cattle 

and swine of flat and steaming Hog Island, with almost tropical — 

heat and plenty of open woods and thickets, had greatly en- — 
couraged ticks. We never imagined so many; and when we 
got back to the car and found poor Frank stripped and des- 
parately extracting the hundreds of peppery little seed-ticks 
which had got him and had instantly burrowed in, we were — 
ready to leave. Frank’s clothes were safely concealed under 
a closed cover, to be fumigated on the return home, and he 
was forced to drive all the way back to Petersburg, girdled nm 
a string and a loin-cloth devised from a small piece of balloon- 
silk which I used as a shoulder-cape during thunder-showel’: 

Luckily we had no encounters with the police on the way. Hog — 
Island has some obvious disadvantages. 

The broad sweep of Burwell’s Bay, from above old Mac- : 

Se ae eaten 
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kimmie’s Wharf to Day’s Point below old Fort Boykin, has 

its chief village a little back from the western shore, Rushmere, 

called on the contour-sheets of 1907 Fergusson’s Wharf (a name 

almost forgotten, while the settlement near old Mackimmie’s 

Wharf is now Bailey’s Beach). We tried the shore at three 

points: at Bailey’s Beach (Mackimmie’s Wharf), at Rushmere, 

and below Rushmere at a beach-resort which has now monopo- 

lized the name Burwell’s Bay. If you ask for Burwell’s Bay, 

the native, from Smithfield to Surry, thinks of this resort rather 

than of the 7-mile sweeping arc in the south shore of the James. 

Alternating bluffs and depressions are back of the sand-beach. 

The depressions are chiefly cypress- and gum-swamps, often with 

bayou-like forking pools of black water. The bluffs are steep, 

all fossiliferous and with broad hard bands, ragged with the 

solidified shells of giant Miocene mollusks, shark-skeletons and 

other sharp protuberances, alternating with other broad bands 

of soft and seeping or oozing white shell-bearing marls, with 

the shells soft and disintegrating, the springs bubbling out at 

all heights, from crests at 30 to 60 feet above the river or from 

the bases of steep slopes back of the beach. The forest was 

largely of the richest upland type, with a grand mixture of the 

commoner inland species interspersed with Juglans cinerea, 

Quercus montana, Ostrya virginiana, Acer floridanum Pax, and 

Tilia heterophylla. These are not Coastal Plain types; but the 

abundance of the fiercely armored Hercules’-club, Zanthorylum 

Clava-Herculis (Florida to Texas, north to southeastern Vir- 

ginia and Arkansas) back of the beach, there associated with 

Bumelia lycioides, var. virginiana Fernald (lower James to Cape 

Henry), the carpets on the sand of the coastal Euphorbia am- 

mannioides again, with the coastal Diodia teres, var. hystricina 

Fernald & Griscom (Cape Charles and Cape Henry), and the 

abundance at the bases of the seeping bluffs of the coastwise 

(tropical America, north to eastern Virginia) Verbena scabra 

Vahl—these convinced us that we had not been set down in 

the Shenandoah Valley or on the slopes of the Alleghenies. 

Vegetation was rank: Equisetum hyemale, var. affine nearly 

6% feet high; the annual Impatiens biflora 8 feet high, with 

2-3 inches in diameter; Hydrangea arborescens with 

leaves sometimes nearly 6 inches broad and cymes more than 
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7 inches across. We took many species for record of extreme 

size and were occupied with this innocuous diversion when sud- 

denly, in the deep crannies of a fallen and very ragged chunk 

of a sheer cliff we detected Pellaea atropurpurea! Long went 

back through the tangle of lianes (Decwmaria and Berchemia 

tangled with Menispermum, Rhus radicans and Smilax hispida, 

made navigable by sprangling brambles 12 or 15 feet high) and 

found the sheer hard cliff closely covered with gigantic Pellaea. 

That, again, is not a Coastal Plain type. 

Where the bluffs consist of soaking-wet slippery marl the 

northern and inland Epilobium coloratum was tall and of 
shrubby aspect (a fragment of a lateral branch fills a sheet) 

: 

and the coastal Polypogon monspeliensis, lopping its old panicles 
into the seepage, where the grains had all germinated, was fan- 
tastic with its miniature terminal lawns of young seedlings! 
In such habitats an Erigeron, relatively small on drier ledges, 
was producing basal rosettes with crisply brittle and fleshy, 
smooth leaves up to a foot long and 4 inches broad; and its old 

and shrivelled stems, in late August, often lopped over into per- 
petually springy paste, were taking root at the upper nodes 

and there producing new rosettes with fresh flowering stems. 
This was a most novel plant, with abundant white rays; and 
when, in June of the current year, we found it everywhere chat- 

acteristic of the springy and seeping bluffs from below Fort 
Boykin, in Isle of Wight, nearly to Sunken Meadow Beach — 
in Surry, and in September on the marl-bluffs of Claremont, it 
became evident that these unique calcareous walls along the | 
lower James support a unique and endemic species of Hrigeron. 
This will be further discussed and illustrated (pLare 695) in 
Part IT. 

Vitis was a hopeless tangle. All the regular species of easter? | 

Virginia there abound, with V. aestivalis mostly represented by @ 
the northern and upland var. argentifolia (V. bicolor of most 

authors). Others are precariously close to V. Baileyana (west- 
ern Virginia, westward and southwestward) and sprouts, where 

fire had run, were perplexing, with deeply cleft leaves, the — 
middle lobe strongly constricted near the base, the veins of 
the lower surface copiously hirsute. This was a puzzle but 
Long insisted that it was ordinary V. vulpina (V. cordifolia), — 
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which has essentially unlobed long-pointed and glabrous foliage. 
As usual, he was right. In June of the present year I found 
these long sprouts with much dissected hirsute-veined leaves 
coming from the base of a large vine. Pulling it down from 
the trees above, there it was, with foliage of the flowering 
branches uncleft, rounded, long-acuminate and glabrous, typi- 
cal V. vulpina. Ho, hum! 

When, enntobiind a few minutes for lunch, we spread a cloth 

in the shade near the summer-cottages, we found that the broad 

carpet all around was a great mat of the Old World Potentilla 

reptans, a relatively rare species in America and not, I think, 

recorded from Virginia. At this station it makes a continuous 

carpet in the cleared and settled area, although, as we found last 

June, sharing the ground with other local adventives. 

Below the bluffs there is a broad sand-beach (very weedy 

with ubiquitous Saponaria, Melilotus, etc.) and back of the 

beach a swamp of cypress, gum and other paludal trees. In 

the thicket between the beach and the swamp many fine species 

prevail; best of those, not already known. from along the lower 

James, is Eupatorium altissimum, another montane species. In 

the edge of the wooded swamp I picked up a single specimen 

of Malazis floridana which, the day before, we had seen in 

some quantity farther west. There must be more but we did 

not see it. Sabatia calycina, the first seen so far north as the 

James, and Echinodorus radicans, also new to our list of James 

River plants, were here; while the wonderful pink flowers of 

Kosteletzkya virginica, with a spread of 2% inches, were so 

much larger than those of New Jersey and Long Island that in 

Part II I shall attempt a clarification of the group. The great 

excitement here, however, was caused by the big clumps of a 

tall and arching Carez, with flexuous panicles shattered but still 

handsome. We got it again in the cypress swamp back of 

Bailey’s Beach, and in June of this year fresh and sumptuous 

material shows conclusively that it is one of the rarest of sedges, 

Carex decomposita. Singularly few sheets exist in the Gray 

Herbarium showing actual localities; they are mostly of speci- 

mens collected before 1870, the single or rare old vouchers with 

only the state indicated: duplicating sheets from Penn Yan or 

Junius or Ontario County, in western New York, all nearly 
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a century old; more modern ones from near Great Falls on the _ 
Potomac in Maryland; old specimens marked simply “Florida. 
Chapman” ; others, as vague, from “Ohio, Sullivant” and “Michi- 
gan Territory, June 1832, Folwell”; one, with modern data, from 
Edmonson County, Kentucky, Svenson; one from F. L. Harvey 
with no further information than “New to my collection of — 
Ark[ansas] plants. Only this specimen seen”; one from Law- 
rence County, Alabama, June 26, 1867, T. M. Peters; and the © 
usual indefinite sheets from “Louisiana, Hale’. Two others 
from the Southeast have good data and are significant because — 
Mackenzie (N. Am. Fl.) excluded both these states from the 
range: 1 mile southwest’ of Williamsburg, Virginia, Grimes; 
base of cypress-tree, Greenfield Lake at Wilmington, North 
Carolina, Godfrey & Wells. From such data it is impossible to 
make a satisfactory map, and state floras regularly indicate 
the great rarity or early extermination of the plant. In Isle 
of Wight County material for all herbaria can be easily secured! 

I must here content myself with mention of only one more 
plant. Spanish Moss, Tillandsia usneoides, had been known to 
us in Virginia only in eastern Princess Anne County and near 
Kastville on the Eastern Shore. It was, consequently, a great 
surprise, looking up from caring for Carex decomposita, to see 
the familiar balls hanging from branches overhead. They were 
quite beyond reach, but by balancing on a slumpy knoll and 
reaching up with a long branch, Long, after many efforts, suc- 
ceeded in twisting off a few fragments—enough to establish the 
record of Tillandsia up the James to Isle of Wight (nearly to 
Surry). 

We needed fresh material of one of the tidal plants of the = 
Mattaponi to complete a record published a year ago. We 
thought we had sufficiently explored these fresh tidal shores iM 
the autumn of 1939, but, returning to the region of King William 
Courthouse, we found that one of the supposedly rare species of — 
Bacopa, which, in 1939, we had found so extremely scatte 
that we spent back-breaking hours in assembling a few sheets 
of meagre specimens, now formed carpets here, farther up-river 
and across the Mattaponi in King and Queen County. It was j 
a simple matter to lift mats which cover quarter of the area 
of a standard herbarium-sheet. I thought I knew what it was, — 
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but in August and September of the current year its abundance 
in equally extensive carpets along the Chickahominy, where it 
associates with other members of its affinity, raises new questions 
of identity, so that the solution must be held over until thorough 
study of the series can be undertaken. This should have satis- 
fied us; but a tall Echinochloa with lax and open flexuous pani- 
cles up to a foot or more long, the spikelets nearly smooth, 
the long leaves membranous, was everywhere in the estuary, the 
culms floating at high tide or the panicles becoming submerged. 
This was something quite new to us. It seems to be the tropical 

American £. crus-pavonis (HBK.) Schultes, its northern re- 

corded limit almost 800 miles away, in southern Alabama. As 
if that were not enough, for an estuary already “worked out”, 

Najas at low tide began to upset our calculations. The material 

secured belongs to three species. Before they can be satis- 

factorily settled additional collections, especially at a later 

season, must be secured. They illustrate again the complexity 

of the flora of southeastern Virginia and emphasize, as I shall 

doubtless repeat until the end: there is plenty to do; there are 

few thoroughly prepared to do it. 

Part II. RANGE-EXTENSIONS, TECHNICAL NoTEs AND REVISIONS 

In Part II I have assembled, mostly in briefer form for quick 

reference, the principal records of range-extensions. found in the 

preceding diffuse narrative. With them are some not there 

noted. Several revisions of groups found in eastern Virginia 

are included, though the study of Rhus aromatica, not grow- 

ing directly out of our field-work, is here published that it may 

be associated with the discussion of R. Toxicodendron and R. 

radicans, based largely upon Virginian experiences. A few 

records not our own are also added, since they pertain to the 

region, southeastern tidewater Virginia, primarily studied. As 

noted at the opening of the paper, we were helped through a 

ant to the author from the Penrose Fund of the American 

Philosophical Society. This grant, for which I am deeply grate- 

ful, covered the expenses of automobile and boats as well as 

the employment of an efficient helper through the season. The 

original photographs for illustration were made chiefly by Dr. 

Walter H. Hodge, while a teaching fellow in the Laboratory of 
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Systematic Botany at the Gray Herbarium. Their cost and that 

of the engraver’s blocks has been defrayed through an appropria- 

tion for personal research from the Department of Biology of 

Harvard University. Their reproduction has, with his custom- 

ary generosity, been made possible through aid from Mr. Long. 

In the citation of specimens (except in new descriptions or in 

revisions) the names of the collectors, Fernald & Long, are 

omitted. Plants thought to be unrecorded as members of the 

flora of the state are indicated by an asterisk (*). 

Dryopreris cristata (L.) Gray. To the very few known 

stations in Tidewater Virginia add one in SourHAMPTON CouUNTY: 

low sandy woods along Wakefield Road, northeast of Sebrell, 

no. 11,921, a small and highly localized colony. See p. 492. 
ATHYRIUM PycNocaRPOoN (Spreng.) Tidestrom. SuRRyY 

County: bottom of rich calcareous wooded ravine west of Clare- 

mont, no. 12,512, one extensive colony. See p. 520. 

Our only Coastal Plain station. 

PELLAEA ATROPURPUREA (L.) Link. Is~te or WicHT COUNTY: 
dry cliff and loosened boulders of calcareous conglomerate by 
Burwell’s Bay, James River, below Rushmere (Fergusson’s 
Wharf), nos. 12,513 and 12,514, an extensive colony. See p. 524. 

Our only Coastal Plain station. 

*EQUISETUM ARVENSE L., forma PSEUDOSYLVATICUM (Milde) 
Luerss. Surry County: wooded calcareous slopes by Cobham 
ay, James River, northwest of Chippokes, no. 12,515, large 

plants, with branches spreading 2 dm. from the main axis 

The material in the Gray Herbarium shows none of this form 
from so far south as Virginia. See p. 521. 

E. HYEMALE L., var. AFFINE (Engelm.) A. A. Eaton. 
or WIGHT County: rich calcareous wooded slopes by Burwell’s 
Bay, James River, below Rushmere (Fergusson’s Wharf), 00 
12,516, stems up to 1.95 m. high. , 

OTAMOGETON PusiILLus L. (P. panormitanus Biv.). NEW 
Kent County: fresh tidal marsh by Chickahominy River, a 
Shady Rest”, southeast of Windsor Shades (Boulevard Post- 

office), no. 12,527. Surry County: tidal pools, Hog Island, n0- 
12,525. Princess ANNE County: sand-bottomed shallow ponds, 
Cedar Island, no. 12,232. See p. 518. 

Extension south from the Potomac. 
*P. Bercutoupi Fieber, var. renuissimus (Mert. & Koch) 

Fernald (P. pusillus, var.). Sussex County: ia water at mar- 
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gin of Chappell’s Millpond (Honey Pond), west of Lumberton, 
no. 12,236. See p. 508. 

Extension south from New Jersey and Pennsylvania. 

P. Spirittus Tuckerm. To the station in New Kent County 
add one in Krne WiiuiaM County: fresh tidal margin of Mat- 
taponi River, northwest of King William Courthouse, no. 12,526. 

P. eprHyprusS Raf., var. Nurratyo (C. & 8.) Fernald. To the 
station in New Kent County add one in Istz or Wicut County: 
outlet of Lee’s Millpond, no. 12,231. See p. 508. 

CHINODORUS RADICANS (Nutt.) Engelm. Local range ex- 

in water at margin of Chappell’s ee (Honey Pond), west 
of Lumberton, no. 12,237. IsLtE or Wicut County: cypress and 
gum swamp back of the beach of Burwell’s Bay, James River, 
below Rushmere (Fergusson’s Wharf), no. 12,531. See pp. 
508 and 525. 
tea NOBIUM SPONGIA _ Richard. An additional station 

in Princess ANNE County: shallow water, rags to Rainey Pond, 
back of Sand Bridge, no. on See p. 512 

MUS CATHARTICUS Vahl. HENRICO County: waste nace 
and roadsides, Richmond, no. 11,931. Dinwippie Cov 
waste ground and cinders of ee yard of Atlantic roe 
fue Petersburg, no. 11,930. See and 493. 
B. purcans L. Yorx County: or palit ravine by York 

River, above Yorktown, no. 11,936. Prince Grorce County 
to IsLe or WicHT County: common along the James (many 
nos. 

*B. JAPONICUS Thunb., var. PoRRECTUS Hackel in Magyar Bot. 
Lapok, ii. 58 (1903). Common in waste ground (many nos.). 

_ Bromus japonicus has been reported from Virginia, and 
Hitchcock (Man.) maps it as occurring in most states from 

New England to the Pacific, south to North Carolina, Tennessee, 

Arkansas and Texas. His illustration (fig. 43) and description, 

with “awn .. . somewhat twisted and strongly flexuous at 
maturity” do not agree, however, with the bulk of eastern 

specunene: They do agree with Thunberg’s original diagnosis 

“aristis divaricatis” and with B. japonicus, var. typicus Hackel, 

1. c. In the small representation in the Gray Herbarium the 

only specimen of var. typicus (with divergent awn) from the 

Atlantic States is one cultivated at the Department of Agri- 

culture in Washington in 1895, though the herbarium of the 

New England Botanical Club contains ballast-land specimens 
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collected in Boston in 1879 and a sheet from mill-waste in Com — 

necticut collected in 1912. The others are from Michigan, lowa, — 

Missouri, Nebraska, Alberta and Washington. All other ma- 

terial in the Gray Herbarium from the Atlantic States is of — 

var. porrectus, with awns directed straight forward. It is sur- 

mised that the Virginia record (and those from many other 

states) was really based on var. porrectus. 

*Bromus (§ ZERNA) nottowayanus, sp. nov. (TAB. 670, FIG. 

1-7), culmis 0.6-1.5 m. altis; foliis caulinis 6-8, vaginis nodos — 

plerumque superantibus imis mediisque retrorso-villosis; lamms — 

0.6-1.3 cm. latis paginis superioribus pilosis, inferioribus glabris — 

vel ad costam hirsutis, basi rotundatis ligula brevi; paniculis 
nutantibus 0.5-2 dm. longis ramis flexuosis pulvinis vix crassis; 
spiculis 1.84 em. longis 3-11-floris; gluma inferiore 1—3-nervla, 
superiore 5-7-nervia; lemmatibus dorso strigoso-pilosis 8-13 mm. — 

longis; aristis 5-8 mm. longis; palea dorso pilosa apice plana— 

Valley of Nottoway River, Sussex and Greensville Counties, ViE- = 
cinta: Sussex County: border of dry sandy woods, 4 miles south of 

Stony Creek, August 19, 1936, Fernald, Griscom & Long, no. 6519 
(distrib. as B. purgans L.); bottomland woods along Nottoway 
River, east of Huske, July 14, 1940, Fernald & Long, no. 12,239 
(type in Herb. Gray; 1soryee in Herb. Phil. Acad.), also June 
13, 1941 (young panicles beginning to show), no. 12,927; border 
of woods near Nottoway River, Green Church Bridge, north- 
west of Owen’s Store, July 14, 1940, Fernald & Long, no. 12,240. 
Greensville County: argillaceous clearing in swampy woods near 
Readjuster Bridge over Nottoway River, northeast of Orion — 
(gigantic plants with unusual number of exposed nodes, grOW" 
ing in rich and recently burned land), July 14, 1940, Fernald 
& Long, no. 12,241; rich woods along brook entering Nottoway 
River below Double Bridge, north of Orion, August 21, 1940, 
no. 12,537; bottomland woods, Nottoway River, north of Orion, 
September 14, 1941, no. 13,520 (ripe fruit). See pp. 509 and 510. 

As noted, our first collection was distributed as Bromus purgans 
L.; but B. nottowayanus is technically nearer the more northern 
and inland B. latiglumis (Shear) Hitchcock (B. altissimus Pursh, 
not Gilib.). In B. purgans the nodes more generally overtop 
the leaf-sheaths; the ligule is prolonged beyond the junction 
(ric. 8) of sheath and blade; the branches of the panicle havé 
strongly thickened pulvini (ric. 9); the first glume is 1-nerved, 
the second 3-nerved; the lemmas are tightly inrolled (ric. 10) 
and more pilose at base than above, or quite glabrous in form® 

Se 
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glabriflorus Wieg.; and the palea is pulverulent on the back or 

only occasionally pilose. In B. nottowayanus, on the other 

hand, the lower and middle and usually all but the uppermost 
nodes are overtopped by the sheaths; the ligule is very short or 

scarcely visible above the rounded summit of the sheath (ric. 
2); the Ist glume is 1-3 nerved, the 2nd 5 (rarely 7)-nerved 

(rics. 5 and 6); the lemmas (Fics. 4 and 5) are evenly strigose- 

pilose over the back, their margins scarcely incurved; and the 

palea (FIG 7) is copiously pilose on the back. 

In its prolonged sheaths and in its lemmas scarcely inrolled at 

margin Bromus nottowayanus is similar to B. latiglumis; but 

the two differ in many points. B. latiglumis has 10-20 cauline 

leaves; B. nottowayanus only 6-8. The base of the blade just 

above the junction with the sheath of B. latiglumis expands into 

a characteristic broad flange with a prolonged projection on 

each side (ric. 11); B. nottowayanus has no such flange at the 

base of the blade (ric. 2). The bases of the panicle-branches 

in B. latiglumis have very large pulvini (ric. 12), those of B. 

nottowayanus (FIG. 3) being relatively slender. In B. latiglumis 

the 1st glume is 1-nerved, the 2nd 3-nerved; in B. nottowayanus 

3-nerved and 5 (or 7)-nerved respectively. In B. latiglumis the 

lemmas are glabrous, or pubescent particularly at base; in B. 

nottowayanus evenly strigose-pilose all over. In B. latiglumis 

the palea is sometimes pilose but more often glabrous on the 

back; in B. nottowayanus apparently always pilose. 

Bromus purgans is a relatively early-flowering species, B. 

latiglumis much later, B. nottowayanus intermediate between 

them in time of anthesis. The flowering material of the latter 

was collected in July, with belated culms flowering in August. 

In New England and New York B. purgans flowers from mid- 

June to mid-July, in Virginia from late May through June. 

In New England, New York, New Jersey and Pennsylvania 

B. latiglumis flowers from August 10 to mid-September; from 

Ohio and West Virginia westward, from mid-August to late 

September. 

In pLatE 670, Fics. 1-7 are of BRoMUS NOTTOWAYANUS Fernald, all 

from the typE; Fic. 1, the rypy, X %; Fic. 2, summit of sheath, x 4; Fic. 3, 

bases of branches of panicle, x 4; Fic. 4, spikelet, x 2; FI 

base of lowest lemma, x 4; Fic. 6, inner face of 2nd glume, X 4; Fic. 7, floret, 

with palea exposed, X 4. Fics. 8-10, B. purcays L.: ric. 8, summit of sheath 
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(with ligule), x 4, from Milton, ie ang prtiins July 31, 1899, i FIG. 
9, bases of panicle- branches, x 4, from Lansing, New York, A. J. Hames, no. 

11,378 ; Fig. 10, portion of spikelet, howe inrolled Jemmas, X 2, ‘tet no. 

11,378. Fics. 11- 13, B. taticLumis (Scribn.) Hitche.: ric. 11, summit of 

sheath, 4, fro m Beau Lac, St. Francis River aine, Augu ; 
Eggleston & ‘vornald; Fia. 12, bases of panicle-branches, X 4, ae Shotheld, 
Massachusetts, August 14, 1920, yiacah oon Fic. 13, spikelet, Ee * from 

Ithaca, New York, Ae ag Metcalf, no. 

B. sterttis L. Driywippie County: waste ground and cinders 
of ios yard of Atlantic Coast Line, Petersburg, no. 11,936. 
See p. 493. 
Poa BULBOSA L. Dinwippie County: dry roadside oe: door- 

yard, Century House, northeast of Burgess, no. 11, _ Our 
only station 
Seana spicata (L.) Greene. Extending up the James to- 
es County: fresh to brackish tidal marshes, Hog Island, no. 

DIPLACHNE MaritiMa Bicknell. Extending up the James to 
Surry County: fresh to brackish tidal marshes, Hog Island, no. 
12,541; tidal marsh by Cobham Bay, James River, northwest of 
Chippokes, no. 12,540. See p. 522 

*ELYMUs vircinicus L., var. HALOPHILUS (Bicknell) Bush. 
Princess ANNE County: marshes back of the dunes, Sand 
Bridge, no. 12,246. 

Extension south from New Jersey. See p. 512. 

*LotiuM MULTIFLORUM Lam., forma susmuTicum (Mut.) 
Hayek. Henrico County: waste places and railroad ballast, 
Richmond, no. 12,251. 
SPHENOPHOLIS oBTUSATA (Michx.) Seribn. 

In eastern Virginia Sphenopholis obtusata occurs in three — | 
somewhat definite variations. These are clearly confluent but 

they have all been treated by competent students of grasses 

as three distinct species, by others (Hitchcock, Man.) as not 

worthy recognition even as forms. In sorting the material — 

in the Gray Herbarium certain trends come to light, however; 

which indicate that each of the three has an area of geographi¢ : 

concentration and that in large areas of the United States one 

of them abounds to the exclusion or near exclusion of one OF — 

both of the others. I am, therefore, returning to Scribner's 

treatment of 1908! when he called them three varieties. I dis 

tinguish the three as follows. 

1 Seribner in Robinson in Ruopora, x. 65 (1908). 
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a. wig 0.7-2 dm. long, up to 3 em. thick, its branches ir- 
gularly elongate and not strongly appressed and 

pomied at summit. 
Leaves or their sheaths glabrous or merely scabrous 

8. oe (typical). 
Leaves or ne sheaths pilose......... a 

a. — 0.3-1 (-1.3) dm. long, 0.5-1.5 em. thick, its tightly 
ressed branches essentially uniform and rongly 

a ded sheaths puborwlentiids ieee 3 icisa en ecncas Var. lobata. 

Taking as a check the representation in the Gray Herbarium, 
where, with no specialization upon the grasses, the average run 
of collections has accumulated, I note the following trends. 
Typical Sphenopholis obtusata is irregularly dispersed over the 
eastern half of the United States, from Maine to southern 
Ontario, Minnesota and eastern Nebraska southward. There 
are no specimens from the Cordilleran region (Alberta to New 
Mexico and westward), while from Virginia to Georgia there 
are only 10 specimens as against 27 from New England to 
North Dakota, Nebraska and eastern Kansas. Var. pubescens 
is not at all represented from northern New England westward, 
but from southern New England southward to Florida, thence 
to Louisiana and Missouri, there are 38 sheets, this variety 
showing a concentration on the Coastal Plain and outer Pied- 
mont. Var. lobata has the broadest range, but it is the only 
variety represented from Alberta to New Mexico, thence west 

to the Pacific (27 sheets), with marked development from 

North Dakota to Oklahoma and northeast to northern New 

England (31 sheets as against 0 of var. pubescens). From the 

Coastal Plain area, whence var. pubescens is represented by 38 

sheets, var. lobata shows only 8. If other herbaria were studied 

these figures would be greatly increased, but it is doubtful if 

their trend would be greatly changed. 
In southeastern Virginia all three varieties occur. 

“SPHENOPHOLIS optusata (Michx.) Scribn. (typical): Drv- 
wippir County: waste ground and cinders of freight-yard of 
Atlantic Coast Line, Petersburg, no. 11,946. Presumably an 
adventive. See p. 493. 

S. oprusaTa, oe pupescens (Scribn. & Merr.) Scribn. 

(Eatonia pubescens Scribn. & Merr.). Many nos. from Ac- 
comac, HENR NorrotK and GrREENSVILLE CounTigs. Old 

specimens frie Rishowad and from Bedford County annotated 
by Scribner, with the comment that “This is aot rite common 
form of Eatonia obtusata in the South.” See p. 4 
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*§. opTUSATA, var. LoBATA (Trin.) Scribn. (T'risetum lobatum . 

Trin.) Princess ANNE County: swale by Nowney Creek, Back 

Bay, no. 4552. Iste or WicHT County: thickets . and open 

woods back of the beach of James River west of Fort Boykin, 

no. 12,933. Sussex County: clearings, borders of dry woods — 

and roadsides east of Stony Creek, no. 8047 

*S. FILIFORMIS (Chapm.) Scribn. NAaNnsEMoND County: white 

sand of pine and oak woods and clearings near Cathole Landing, — 

west of Factory Hill, no. 11,747. 

First from north of North Carolina. See p. 490. 

*S. paLLeNS (Spreng.) Scribn. SouTHAMPTON County: rich 
wooded slopes and spring-heads along Nottoway River, above 
Carey Bridge, no. 11,945. 

First except for an indefinite station in South Carolina and 

the unidentified station for the type. See p. 494; also Ruopora, 

xlii. 357 (1940). 
ArrA PRAECOX L. Surry County: weed in lawn, Surry Court- : 

house, no. 11,749. Princess ANNE County: sandy open ground 
near sea, Virginia Beach, B. L. Robinson, no. 424. 

Certainly a local plant in Virginia. See p. 488. 

A. cARYOPHYLLEA L. Norrotk County: Norfolk, Heller, no. — 

Dinwippre County: dry pastured field east of Burgess 
Station, no. 11,947 

Much less common than A. capillaris Host. Several collec- 

tions of the latter have unfortunately been distributed as A. 

caryophyllea, this misidentification resulting, in part, from the 

statement by Hitchcock in Gray’s Man. ed. 7, that the spikelets 4 
of A. capillaris are “2.5 mm. long”. Measurements of spikelets — 

and reference to European descriptions indicate that they ar 4 
1.5— rarely 2 mm. in length, while those of A. caryophyllea range — 
from 2.5 to 3 mm. 

POLYPOGON MONSPELIENSIS (L.).Desv. Range e extended up 
the James to IsLE or WicutT County: seeping argillaceous and - 
calcareous bluffs along Burwell Bay, below Rushmere (Fergus _ 
son’s Wharf), no. 12,547. See p. 5 ~d 

*AGROSTIS STOLONIFERA L. IsiE 1GHT CouUNTY: r Wi é 
bushy margin of Lee’s Mlipoad. no. 12,252. NANSEMOND 
County: roadside —_ south of Nurney, no. 12,936. Seen 
several other counti 

Not recorded by eR (Man.) from south of New Jersey: | 

j 
: 
é 
4 
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uf . Ss ce var. ong Hartm. (A. palustris Huds. 
A. maritima y County: sandy del shore of 
Crouch Creek, eg of Scotland, no. 8547. 

First from south of Delaware and Maryland. 

*A. TENUIS Sibth. Princess ANNE County: swales back of 
the dunes, Sand Bridge, no. 4548. 

Hitchcock (Man.) says “south to Maryland, West Virginia 
and Michigan”, although his map shows a dot squarely in the 
center of Virginia and another in western North Carolina. The 
two southern dots were evidently based upon var. aristata 
(Parn.) Druce, which Hitchcock records as occurring south to 
North Carolina. 

A. Exuiorriana Schultes. Local range extended north to 
Sage County: argillaceous fallow field south of Stony Creek, 

11,750. See p. 491. 
«Aaa LANOSA Muhl. Inland range extended north into 
Sussex County: dry white sand of woods and clearings near 
ser no. 12, 

PARTINA ALTERNIFLORA Loisel., var. GLABRA (Muhl.) Fern. 
Extending up the James to Surry County: fresh to brackish 
tidal sige Hog Island, no. 12,549. See p. 522. 

ZIZANIOPSIS MILIACEA (Michx.) Doll. & Aschers. Extending 
to the head of tide on the James, in HENrIico County: margin 
of a canal, Richmond, no. 11,952. See p. 495. 

Late in the season the culms may fork from the upper nodes, 
producing stout branches (our no. 12,550 from west of Clare- 
mont) 

*ECHINOCHLOA CRUS-PAVONIS (HBK.) Schultes. Fresh tidal 
marshes of Mattaponi River, hinges or nearly immersed at high 
tide. Kine aNnpD QUEEN County Walkerton, no. 12,557. Kine 
Wituiam County: northwest of King William Courthouse, no. 
12,556; Horse Landing, near King William Courthouse, no. 
12,555. ee ail northward from Alabama. See p. 527. 

Echinochloa crus-pavonis, an aquatic and very smooth species 

with flaccid leaves, elongate and loosely open panicle of rela- 
tively smoothish spikelets, has been known as a plant of tropical 
America (South America, West Indies and Mexico). In his 
Manual Hitchcock records it only from “marshes and wet places, 

often in water, Alabama, southern Texas, and through tropical 

America at low altitudes.” Its abundance in the estuary of 
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the Mattaponi is another instance of the tropical types per- 
sisting, far north of their more continuous areas, in estuaries, — 
a situation discussed in some detail by me in Ruopora, xlii. 504 _ 
et seq. (1940). In the Mattaponi E. crus-pavonis is isolated 3 
by nearly 800 miles from its stations in southern Alabama. 

KE. Wautert (Pursh) Heller, forma previseta Fern. & Griscom 
in Ruopora, xxxvii. 137 (1935). Originally described from 
North Landing River, Norfolk Co. Now known from ISLE OF 
Wieut County: brackish marsh along Cypress Creek, Smith- 7 
field, no. 8949 (distrib. as E. Walteri); border of salt marsh, 
Ragged Island, northeast of Carrollton, no. 12,561 

With the dense inflorescence of typical Echinochloa Walter ’ 
but with awns only 3.5-4.5 mm. long (exceptionally with a few 
longer ones), the panicle green in all three colonies (instead of 4 
purple), the sheaths scabrous but scarcely strigose-hispid. 

Eviauia viminza (Trin.) Kuntze. To the original Virginian — 
station of Blake at City Point, Prince George County, repo 
in RHopora, xxxvi. 420 (1934) add an extensive one in GREENS- a bei cat 

ounty: roadside bordering rich woods by Three Creek, — VI 
northwest of Emporia, no. 12,564. 

The City Point station persists but is likely to be exterminated. q 
The new one shows every indication that the plant will spread. — ieee 

City Point is translated in Hitchcock’s Manual into “neat — 
Richmond”; but Richmond and City Point are in different — 
counties and farther apart than are Washington and Brandy- — 
wine or the Patuxent River, Rockville, Fairfax or Accotink. — 
We have no evidence that Fulalia is in Richmond, where, 0D — 
account of the record, many hours have been spent in fruitless j 
search for it, 

ARTHRAXON HIsPIpUS (Thunb.) Makino, var. cRyYPTATHERUS — 
(Hackel) Honda. Rapidly spreading; new stations in south- q 
ern Sussex and GreEensvitite Countiss. See p. 518. 

NDROPOGON virGINicus L., var. aLAucus (Muhl.) Hackel. — 
Range extended northward into Iste or WicuHt County: mol 

55 i 

sandy ~ peaty pine barrens, south of Lee’s Mill, no. 12,568: — See p. 51 
*CYPERUS 

obb’s Wharf, no. 10,957 
An inland species, heretofore known in the upland of Pent- q 

REFRACTUS Engelm. Sournampton County: bushy 1 ie: and borders of Swampy woods near Blackwater River; — 
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sylvania, Maryland, District of Columbia and from western 

North Carolina and Georgia, and westward. 

C. Grayu Torr. Occurring only near the coast (on dunes, 
in dune-hollows, etc., close to the sea) at the northern end of 
its range (in New England), C. Grayii in the South pushes back 
to the “fall-line sand hills”. The inland stations in southeastern 
Virginia are the following. Iste or WicHt County: dry sandy 
pine barrens south of Zuni, no. 6525; white sand of dry woods 
and clearings east of Joyner’s Bridge, no. 12,265. NanseMoNnpD 
County: white sand of pine barrens, southwest of South Quay, 
no. 10,136; dry white sand of pine barrens, east of Cox Landing, 
south of South Quay, no. 10,536; white sand of pine barrens, 
east of Cherry Grove, south of South Quay, nos. 10,534 and 
10,535. SourHampton County: white sand of pine and oak 
woods southeast of Wiggins School, south of Franklin, no. 
11,265; dry sand, pine barrens about 7 miles south of Franklin, 
nos. 7326 (large) and 7326" (dwarf); dry white sand in oak 
and pine woods and clearings bordering Assamoosick Swamp, 
south of Sebrell, no. 10,135; dry white sand in woods, Terrapin 
Ridge, east of Drewryville, no. 8971. 

Through my own stupidity many of these numbers were 

hastily identified as Cyperus filiculmis var. oblitus Fern. & Gris- 

com. The two are very different. C. filiculmis Vahl has sca- 

brous-margined flat (or folded) leaves and involucres; scales 

of the spikelets with broad hyaline margins, the terminal scales 

ending in involute or subulate tips, the rachilla wingless or 

only narrowly winged and the style 3-cleft nearly to base. C. 

Grayii, on the other hand, has smooth, filiform or filiform- 

conduplicate leaves and involucres; scales narrow-margined, the 

midrib not at all prolonged to form slender tips, the rachilla 

broadly winged, and the style 3-cleft to the middle. Only 

through my association of C. Grayii with coastal sands ean I 

explain my inexcusable misidentifications of it. 

*C. ovutaris (Michx.) Torr., var. SPHAERICUS Boeckl. Eiza- 

BETH City County: Hampton, July 15, 1891, A. B. Seymour, 

no, 8. 

Although Britton in Bull. Torr. Bot. Cl. xiii. 215 (1886) 

cited var. sphaericus only from Arkansas, Indian Territory 

(Oklahoma) and Texas, and Kiikenthal adds to the range only 

Louisiana (type-locality) and Georgia, the variety seems to be 

a fairly defined one, extending northward to Virginia and into 
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southern Ohio (Vinton, Gallia Co., July 1901, Kellerman) 3 / 

southern Indiana (Daviess Co., Deam, no. 17,101) and Missouri — 

(Sheffield, Bush, no. 41). The Seymour specimen is a close 

match for an isotype, from Drummond’s Louisiana material. — 

Typical Cyperus ovularis has the usually flat basal and in- 

volucral leaves 3-10 mm. long, the longest involucral leaf 1.2- 

4.5 dm. long; spikes globose-ellipsoid, definitely longer than — 

thick, in maturity 1-2.3 em. long and 0.8-1.8 cm. thick. Var. 

sphaericus is smaller and more slender, with firmer and more — 

folded leaves only 1.5-5 mm. wide, the longest involucral leaf 

usually 0.5-1.5 dm. long; the exactly spherical heads few (1-5) q 

and only 7-12 mm. in diameter. 

*C. reTRoRsUS Chapm. Accomac County: clearing in pine 

woods 314 miles north of Accomac, no. 5231. PRINCESS A 

OUNTY: wet depression in pine barrens, Cape Henry, Ferna 

& Griscom, no. 2791. Sussex County: sandy open woods, — 
thickets and clearings by Nottoway River, below Peter’s Bridge, — 

S$ southeast of Lumberton, no. 12,263. SourHampTon COoUNTY: 
dry sand, pine barrens about 7 miles south of Pe no. 
7323. Mostly distributed as var. cylindricus (Ell.) F 

rise. 

When Griscom and I studied the variations of Cyperus — | 

retrorsus—see RHODORA, xxxvii. 152, 153 and plate 342 (1935)— 
we did not recognize typical C. retrorsus, with slenderly cylin- 

dric spikes bearing crowded small retrorse spikelets at base, 

these closely appressed to or parallel with the summit of the } 

ray, from north of South Carolina. The typical form of the — 

species reaches southern New Jersey. 

BuLBOSTYLIS cILIATIFOLIUS (Ell.) Fernald. Range exteoa 4 
northward and northeastward. Sussex County: dry white sand 
of woods and clearings near Chub, no. 12,582. IsLE oF Wien = 

County: white sand of dry pine barrens, south of Lee’s Mill, 4 
no. 12,578; white sand of dry shia and y ecelaaeas east of Joyners — 
Bridge, no. 12,267. See pp. 506 a 514 - 

. coaRcTaTus (Ell.) Fern. suaee County : dry white sand 
of woods and clearings near Chub, nos. 12, 579 and 12,581; : 
SouTHAMPTON County: dry sandy woods and clearings north- 
east of Cypress Bridge no. 12,580. See p. 518. 

Extension north from North Carolina. 

LINEATUS Michx. York ali old-field swale : Scirpus 
north of Grafton, no. 11,982. See p. 504 

iu 
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Collected by Grimes near Williamsburg. Very local on the 
Coastal Plain. 
*RHYNCHOSPORA Gray! Kunth. Norrotx County: Norfolk, 

Reed, old specimen in Herb. Phil. Acad. 

Extension north from southeastern North Carolina. 

*SCLERIA FLACCIDA Steud. Syn. Pl. Cyp. 174 (1855). Norrouix 
County: peaty clearing, Great Dismal Swamp, north of Yadkin, 
no. 12,274. First from north of South Carolina. See p. 512. 

In Ruopora, xxxviil. 397, 398, pl. 444 (1936), I pointed out 
three species which had been confused by Core in his American 
Species of Scleria, Brittonia, ii. 63 (1936), as S. triglomerata 
Michx. These were there sufficiently discussed and illustrated 
by me, except that a character in the hypogynium or basal disk 
supporting the achene was not then emphasized. True S. 
triglomerata is a relatively coarse plant with depressed-globose 
achenes 2-2.5 mm. high and 2-2.7 mm. broad, nearly glabrous 
band on the ventral side of the leaf-sheath, and with a knotty, 
forking rhizome. It occurs in damp to slightly dry soils from 
eastern Massachusetts to southern Ohio, Wisconsin and Iowa, 
south to Florida, Alabama, Mississippi, Louisiana and Texas. 
S. minor (Britton) Stone is a very slender species, with 
achenes only 1-1.8 mm. high and 1—1.8 mm. broad, inhabiting 
peaty and boggy places from southern New Jersey to South 
Carolina. S. nitida Willd., with usually elongate and straight- 
ish rhizomes or branches of the rhizome, culms erect or strongly 
ascending and terminated by the inflorescence, without lateral 

branches, and membranous band of the leaf-sheath pubescent, 

has ovoid achenes longer than thick (2.8-3.3 mm. long, 2-2.8 

mm. broad), S. nitida growing principally in dry sands of 
pinelands and barrens, from New Jersey to Georgia and south- 

ern Kentucky. 

The plant (no. 12,274) found by us at the northern margin 

of the Great Dismal Swamp at once challenged attention: it is 

cespitose, making tussocks, with arching culms bearing capillary 

lateral branches much as in Scleria setacea Poir.; but its sheaths 

are much as in S. nitida, while its lustrous white to buff achenes 

are more slenderly ovoid. Study of the material shows a very 

striking difference in the hypogynium. In S. nitida of the pine 

barrens the latter is tuberculate with low rounded pebbling; 
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in the cespitose and more flexuous and branching plant the 

hypogynium has the tubercles prolonged into lance-acuminate 

seale-like blades. Study of all the material in the Gray Her- 

barium shows the Dismal Swamp plant with branching and 

flexuous culms and elongate achenes resting upon a hypogynium 

with lance-acuminate laminate tubercles to occur from Florida 

to Louisiana. Although the Virginia material is more slender 

and with narrower leaves than in the Florida plant, some of 

the Mississippi material and that from Louisiana is quite as 

slender as ours. 

Since a species with so broad a range is unlikely to have been 

overlooked, although the plant of Florida and Mississippi, along 
with S. nitida and S. minor, was identified by Core with 8. tr- 

glomerata, I have checked the original descriptions of the species 
thus merged by him and there seems no doubt that the cespitose — 

plant with pubescent band on the leaf-sheath, axillary and 

finally prolonged and flexuous or nodding branches, slenderly 

ovoid achenes and laminate-tuberculate hypogynia is S. flaccida 

Steudel. Steudel clearly distinguished his new S. flaccida from 
the stiffer and unbranched S. nitida as follows (italics mine): 

“76. S. nrtipa. Willd. (ex Kunth. 1. c. [Enum. ii.] 350 
achenio lapideo ovato-subgloboso umbonato laevi lacteo-candido iti, 

: ad basin righ tumido trigono eb gy a drt 4 ies 
ccia. Steud. Culmo tenui triquetro vix usculo 

(2-B-pedali) f flaccido, vaginis arctis simpliciter triquetris (engull non 

membranaceis nec alatis); ligula brevi;_spicis versus apicem caulis 

subeapitatis paucifloris parum remotis; spiculis androgynis masculis 
intermixtis; achenio ov oxicceaborhieilate fragili nitido lacteo laevissimo 
basi margine inciso celluloso-papilloso cincto; stipite brevissimo. A 
praecedente, cui quoad discum similis pluribus notis diversa. M. Curtis : 
legit in Carolina austr. 

As above stated, I have seen no material but ours of Scleria — 
flaccida from north of Florida and the Gulf States; but since 4 

the plant is in the Great Dismal Swamp of Virginia (and, there 
fore, presumably in North Carolina) there seems every reasol 
to believe that the species which Steudel had from South Caro — 
lina with “achenio . . . basi margine inciso celluloso-papillos? 
cincto” is our plant. re also noted, S. flaccida prefers wet, 4 

peaty soil, S. nitida dry sand, though the two are apparent} 
not restricted to these habitats. When I showed the material 4 

Se pase Mie alee EE Me Le eae heer 

rae 
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from the Great Dismal Swamp to Dr. D. S. Correll he promptly 
went to his Louisiana material and brought me a sheet quite 
like our no. 12,274, with an apology for its lack of base. It 
grew in an inundated gum-swamp where the muck was so 
deep that he could reach only the culms by creeping out on a 
floating log. That is not the habit of S. nitida nor of S. tri- 
glomerata. It may be of service to others to have the material 
of these two species cited. I am, therefore, listing specimens 
seen from south and west of Virginia. 

S. nrrma. NortH CaroLina: vy sterile soil, southeast of 
Granite Falls, Caldwell Co., L. F. & F. R. Randolph, no. 1063; 
dry woods, Columbus, Polk Co., Peattie, no. 1086: pineland near 
Lilington, "Harnett Co., Godfrey, no. 5648; savannah at Rich- 
lands, Onslow Co., Godfre ey, no. 4471 Sourn CaRoLina: sand- 
ridge west of Paxville, nadie Co, Godfrey & Tryon, no. 

; open white-sandy oak-pine woods east of Eutawville, 
Cieksdaleas Co., Godfrey & Pane no. 822; pine barren west of 
Pineville, Berkeley Co., Godfrey & Tryon, no. 614. Grorata: 
dry woods, summit of Chattoogata Mts., Whitfield Co., Harper, 
no. 268; dry pine woods near Belair, Richmond Co., Harper, 
no. 1316; sl soil, Sumter Co., June 17, 1897, Harper. KEN- 
TUCKY: dry bank, between New Concord and Tennessee State 
Line, Calloway Co., Smith & Hodgon, no. 4096. 

S. FLACCIDA. Frompa: oak woods and thickets, Duval Co. 
Curtiss, no. 3179; mmock, Duval Co., Fredholm, no. 5167; 
rsh bi woods as watt water, Jacksonville, Wiegand & Mann- 

649; Eustis, Lake Co. ., Nash, 316; sand-barrens, 
Hillabake River, Tampa, April 9, 1893, Churchill: Clearwater, 
Tracy, no. gg Miami, Tracy, no _ 9288; Everglades, Dade Co., 
A. A. Eaton, no. 341a; ‘old field, Alva, Lee Co., Hitchcock, no. 
431. accu Biloxi, Tracy, no. 4805; Avondale, March 
31, 1898, Tracy. LOUISIANA: without stated locality, Hale; in 
tupelo swamp, 3 miles northeast of Franklinton, Washington 
Parish, D. 8. & H. B. Correll, no. 9200. 

AREX LEAVENWORTHII Dewey. Prince GrorGE CouN 
scaunes soil of roadside, rich wooded slopes by James River, 
Indian Point, no. 11,761. Drxwippie County: border of woods 
eer of freight-yard of Atlantic Coast Line, Petersburg, 

994. Surry County: weed in lawn, Surry Courthouse, 
no. . ,762. Iste oF Wicut County: in turf under trees by 
Benns Chureh, no. 11,995. See pp. 488 and 493 

Not cited from Virginia by Mackenzie in N. Am. Fi. 
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niana (Fernald), stat. nov. C. crus-corvi, var. virgin- — C. virgi 
wana Fernald in Ruopora, xxxix. 398, pl. 476, figs. 1-5 (1937). 

To the several characters distinguishing the plant of bottomall 
lands of the Meherrin and Nottoway systems in southeasten 
Virginia from Carex crus-corvi Shuttlew. of the Mississippi 
Basin and drainage area of the Gulf of Mexico should be added — 
longer styles and shorter-cleft beaks of the perigynia. With 
so many characters and so complete isolation C. virginiana is — 
better treated as a separate species, although obviously derived 
from the same ancestral stock as C. crus-corvi. On the bottom- 
lands of the Meherrin, northeast of Gaskins, in Greensville 
County, the panicles reach a length of 2.1 dm. (our no. 12,953)2 

*C. consunctTA Boott. Dinwippre County: you bottom- 
land of Appomattox River below Petersburg, nos. 11,996 and — 
11 997. Henrico County: bottomland woods see thickets along 
James River, west of Varina, no. 11 998. 

First known in the Atlantic States from south of the District 
of Columbia. See pp. 492 and 495. 

*C. pecomposira Muhl. James Crry County: swamp along 
side of creek, 1 mile Dadi eeet a ete ee Grimes, no 
3 LE 0 me OUNTY: cypress and gum swamp back 

and 12,950. 

The material, over-ripe and apparently not quite typical, cole 4 : 
lected in late Angina of 1940, seemed distinguishable from the 

2 Carez virginiana has been recorded only from Greensville and ageing Counties, 
Virginia, where it abounds on rich bottomlands of rivers entering the North 
Carolina. It is, therefore, significant that in the Gray Herbarium I find i wee cover of 
C. stipata Mubl., var. uberior C. Mohr or C. uberior (C. Mohr) A Reais a very char- 

eristic but wholly immature specimen of C. virginiana from river-swamp, Waccamaw 
River, below Longwood Landing, Horry County, South Carolina, April 22, " Weatherby 
& Griscom, no. 16,441. In their report of it, as C. stipata, var. uberior, the collector 

iminatingly said: “Th the last collection, gira determined for us by ei Mackenzie, 

it, as in 
panicle is more than 2 dm. long and in maturity would easily r a length of 2.5 dm. 
It is most difficult to understand how it could originally have peal “identified rh Mae- 
kenzie with his C. uberior, 

aie 
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chiefly continental C. decomposita, but fresh material secured 
in June, 1941, shows that the supposed differences do not hold. 

The species is primarily of the Mississippi drainage and of the 

Coastal Plain of the Gulf of Mexico, Mackenzie (N. Am. FI.) 
citing it only from western New York, Maryland (near Great 

Falls of the Potomac), Ohio, Michigan, Indiana, Missouri, 

Arkansas, Louisiana, Alabama and Florida. Although Mac- 
kenzie did not know the species from North Carolina, it occurs 
in the region of Wilmington: base of cypress tree, Greenfield 

Lake at Wilmington, Godfrey & Wells, no. 4789. In the two 

cypress swamps of Isle of Wight County the species roots 

chiefly upon cypress-bases and -knees, its roots hanging down 
into the water. 

*C. CANESCENS L., var. DISJUNCTA lat panes Pair ANNE 
County: swampy pools near Dam Neck, Fernald & Griscom, no. 
4317. Isite or WicHT County: cypress bata back of sand- 
beach of Burwell’s Bay, James River, at Bailey’s Beach (Mac- 
Kimmie’s Wharf), near Rushmere (Fergusson’s Wharf), no. 
12,956. Henrico County: sphagnous “e bordering White Oa 
Swamp, west of Elko Station, no. 11, 

Extension south from Maryland. a8) p. 497. 

, Oh say se Dewey. Henrico County: rich wooded slopes 
by James River, west of Varina, no. 11,985. Su 
buttorstans woade t fr Nottoway River, east of Huske, no. 12 958. 

Not seen by Mackenzie from Virginia. See p. 495. 

C. normatis Mackenzie. Henrico County: bottomland 
woods and thickets along James River, west of Varina, no. 

11,986. Sussex County: bottomland woods along Nottoway 
River, east of Huske, no. 12,961. 

Our first stations on the Coastal Plain of Virginia. See p. 495. 

*C. RENIFORMIS (Bailey) Small. SourHampton County: 
small cypress swamp in sandy woods and clearings by Nottoway 
River, near Carey Bridge, nos. 11,989 and 12,277. 

Extension north from South Carolina. See p. 494 and map 2. 

C. James Schwein. To the single known Virginia station in 
Surry County add one in Prince Grorce County: rich woode 

slopes by James River, Indian Point, no. 11,768. See pp. 488 
5 20. 

*C. reranica Schkuhr. Sussex County: alluvial woods along 
Notsoway River at Readjuster Bridge, south of Peanut, no. 

014. 
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First in Atlantic States Le south of the region of Wash- 

ington. See p. 501 and Map 

C. Saye joing SURRY Pen rich wooded ravines near 
James River, west of Ingersoll, no. 11,794; steep calcareous 
ahaa bluffs sce James River, above Chippokes, no. 12,976. 

Our first stations on the Coastal Plain of Virginia where the 

species is largely represented by var. MAcropopa Fernald in 

Ruopora, xi. 400, t. 511, figs. 3 and 4 (1938). 

*CAREX DIGITALIS Willd., var. asymmetrica, var. nov., peri- 
gyniis lanceolato-fusiformibus 3-4 mm. longis obsolete angulatis 
valde curvatis apice prolongatis—VirGIn1A: steep wooded banks, 
ravines and clearings near Three Creek, northwest of Apple- 
white’s Church, Southampton County, May 8, 1940, Fernald 
& Long, no. 11 791 (type in Herb. Gray; IsoTYPE in Herb. Phil. 
Acad.),. June 5, 1940, no. 12,013; about 3 miles from North 
Carolina line, Henry County, "May 6, 1939, J. T. Baldwin, jr. 
no. 232 EORGIA: rich woods along Rocky Creek, 5 miles west — 
of Waynesboro, Burke County, March 30, 1904, Harper, no. 
2076. Fioripa: moderately damp rich woods about two miles 
east-southeast of Tallahassee, Leon County, at 5:35 p. m., April 
26, 1925, Harper no. 32. See p. 489. 

i 

Typical Carer digitalis has the rhombic-ovoid, definitely : 

angled and flat-faced perigynia nearly symmetrical or only 

slightly oblique at the short and scarcely beaked summit and 

mostly 2.5-3 mm. long. In var. asymmetrica of the South the — 

perigynia are lance-fusiform, obscurely angled, 3-4 mm. long 
and tapering on one side by a long curve to the tip, thus giv- . 
ing a long-beaked appearance. I have sought in vain for other 
characters; the plants are in other respects very close to typical 
C. digitalis. 

C. crEBRIFLORA Wiegand. To the first recorded Virginia sta- q 
tion, in Southampton County, add the following. GREENS 
County: bottomland woods, Meherrin River, northeast of Gas- 4 
kins, no. 12,962. Sovurnampron County: rich wooded 7 OUN 
ag ’ spring-heads along Nottoway River, above Carey Bri 

2,009; sandy woods and clearings near Carey Bridge, nv. : 
12010. Nansemonp County: wooded bottomland of a branch — 
near Cathole Landing, west of Factory Hill, no. 11,785. Soa q 
OUNTY: al aoe bottomland woods along Nottoway Rie 

of Homeville, no. 12,008. Surry County: bottom a ‘ 
along Blac rita: River, about 1 mile southwest iC Dende, 
no. 12,963. 
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C. oxicocarpA Schkuhr. Surry County: low woods along 
Gray’s Creek, near Old Courthouse Corners, no. 8624 

Our first station on the Coastal Plain of Virginia. 

HIBOLA Steud. To the original Virginia stations, re- 
Peet e 1939 for Surry and Dinwiddie Counties, add many 
others in these and in Prince GrorGr, Sussex, SouTHAMPTON 
and Genars. CouNTIEs. 

ba rugata, sp. nov. (TAB. 671, Fic. 1-4), C. grisea habitu 
simillima; foliis viridibus; perigyniis inflatis ellipsoideo-oblongis 
plus minusve transverse yugatis apice rotundatis vel rotundo- 
obliquis; achaeniis truncato-obovoideis 22.5 mm. longis, 1.8-2 
mm. latis basi subeuneatis stipitatis—Alluvial or bottomland 
woods of Nottoway River, earn VIRGINIA: sigan 
County: west of Homeville, May , 1940, Fernald & Long 
11,787 (TYPE in any Gray; clad in aa Phil. Acad.) 

June 5, 1940, Fernald & Long, no. 12,004 (70 PE) ; southwes 
of Burt, July 25, seth Fernald & Long, no. 6110, ate 1 3, 1988, 
Fernald & Long, no. 7783; by Nottoway River, May 20, 1939, 
J.T. Baldwin, Jr., nos. 277, 279 and 281. Southampton County: 
near Courtland, June 23, 1936, Fernald, Long & Smart, no. 5679; 
a 188. Bridge, July 23, 1936, Fernald & Long, no. 6109. 
ee 

Carex rugata has troubled us in the field for five years. It 
is so close to C. grisea Wahlenb. that it would readily pass as 
that species, for C. grisea may be far from griseous in color and 
its perigynia (Fic. 5) are sometimes puckered. The plant along 
the lower Nottoway is almost ubiquitous, occupying extensive 
areas of wooded bottom, and every time we get into a good 
colony we feel that it can hardly be crowded into C. grisea, for 
the perigynia (rics. 2 and 3) are less definitely tipped and 
always with cross-wrinkling or puckering. The achenes are very 
different: in C. grisea (Fic. 6) somewhat ellipsoid-obovoid, with 
summit gradually rounded to the style-base, whereas the achenes 

(FIG. 4) of C. rugata are broadly cuneate-obovoid with truncate 
summit. The achenes of C. grisea are so closely invested by 

the perigynia that some effort and scraping are required to sepa- 
rate them; those of C. rugata are so free from the perigynia 
that a slight rolling of the latter promptly frees the achene. 
The perigynium is, obviously, readily puckered on account of 

this “fullness”. 
In outline the achene of Carex rugata somewhat approaches 
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that of C. amphibola Steud. (Fic. 8) but the latter is more 
rounded at summit and the perigynia (ric. 7) are prolonged into 
straight subrostrate tips. Furthermore, the basal sheaths ye 
C. amphibola are purple, in C. rugata drab. 

In PLATE 671 Fics. 1-4 are of Carex ruGATA Fernald: ric. 1, habit, x ¥, : 

collection. Figs. 7 and 8, C. ampuisota Steud.: rica. 7, pistillate spike, X 3, _ 
oo east of Burgess Station, Dinwiddie County, Virginia, Fernald & Long, a 

0. 9873; Fic. 8, ripe achene, x 10, from no. 9873. 

C. GRACILLIMA Schwein. To the only Virginian Coastal Plain — 

v: 
James River, Indian Point, no. 11,766. GREENSVILLE CoUNTY: — 
alluvial bottom by Three ean northwest of Emporia, no. — 
1, 
C. prastna Wahlenb. Surry County: spring-heads, rich — 

wooded ravines west of Claremont, no. 11,771; spring-heads ; 
and brook-sides, rich wooded ravines near James River, west 

nd 521. of Ingersoll, no. 11,772. See pp. 488 a 

A northern and montane species; our first recorded from the : 
Coastal Plain. 

C. pesitis Michx., var. Rupcer Bailey (C. fleruosa Muhl.). 
Sussex County: brookside in pine woods by Nottoway River, 
west of Lamb’s no. 12,965. SOUTHAMPTON County: wet swampy 
clearing at head of rich wooded ravine, erigreted ies near 
rs School, northwest of Courtland, no NSVILLE 

ry: alluvial bottom by Three ag ata shoul the | 
765. ‘ “fall-line” , northwest of Emporia, no. 11,7 

Ese ane plant; our first stations on and near the Coastal 

INosA Michx. Sussex County: swales and wet ae 
aS Hepp ak of Stony Creek, nos. 11,797 and 12,024. 

First in the Atlantic States from south of the District of : | 
Columbia. See p 

C. Em ew KIN 
marsh of | Mattapos River, Walkerton, no. 12,599. 

Our first station in eastern Virginia. 
C. Mitcuenuiana M. A. Curtis. York County: margin of . 

rill in rich wooded ravine by York River, above Yorktown, 20 

NG AND QuEEN County: fresh tidal 

Nl 
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12,003. Ise or Wicut County: cypress swamp back of sand- 
beach of Burwell’s Bay, James River, at Bailey’s Beach (Mac- 
kimmie’s Wharf), near Rushmere (Fergusson’ s Wharf), no. 
12,978; similar habitat, below Rushmere, no. 12,979; seen in 
other gin swamps along the James. 

a A xX squaRROSA. With C. lurida Wahlenb. and C. 
Pinkie ae and clearly combining their characters. Susspx 
County: alluvial woods along Nottoway River at Readjuster 
pay tL rr of Peanut, no. 12,028. , 

” TRIPHYLLUM (L.) Schott, var. ACUMINATUM 
(Small) Biigler (A. acuminatum (Small). eta County: 
swampy woods northeast of Homeville, no. 12, 

Small (Man.) restricts his Arisaema aceeae to northern 
Florida, but says “Forms with the spathe-blade moderately long- 
acuminate occur in the Coastal Plain as far up as SE Va., and 
may represent this species”. Whether they are anything but 
extremely large developments of A. triphyllum is very doubtful. 

A. Dracontium (L.) Schott. To the station already reported 
in Southampton County add others in Sussex County: open 
woods along Nottoway River at Peters Bridge, no. 12,032; bot- 
pues of Nottoway River, southeast of Stony Creek, no. 12,280. 

PLOCARPUS FOETIDUS (L.) Nutt. To the very few stations 
-on the Coastal Plain add one in Cuartes Crry County: spring- 
head in ravine, margin of Chickahominy River, Eagle Bottom, 
no. 11,656. 

Wotrria puncTaTA Griseb. To the few recorded stations add 
the following. Is_tz or WicHT County: cypress swamp bac 
sand-beach of Burwell’s Bay, James River, at Bailey’s Beach 
Actors rcies s Wharf), near _— (Fergusson’ s Wharf), 

12,601. Kine Wim Cov : pond confluent with fresh 
tidal marsh of Pamunkey River. ‘Sve Hall, no. 12,602. 

ERIOCAULON PARKERI Robinson. Local range extended to 
KING AND QuEEN County: fresh tidal marsh of Mattaponi River, 
Walkerton, no. 12,604. 

NTIA VIRGIN L. Henrico Coun embank- 
ments and cinders of Chew seelee and "Ohio Bailoed, west of 
Elko Station, no. 12,033. See p. 497. 

Anderson as sthipineicr | cite no material from the Coastal Plain. 

ae Ce A Raf. Sussex County: open woods along 
Nisowes 3 Rive: cat Peters Bridge, no. 12,034. Identified by 
Dr. Edgar Anderson. 

Anderson & Woodson cite and map no Coastal Plain station in 
Virginia, but many such from Florida to southeastern North 
Carolina. See p. 499. 
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TILLANDSIA USNEOIDES L. Local range extended inland to 
northwestern IsLz or Wicut County: high in trees at border of — 
cypress and gum swamp back of beach at Burwell’s Bay, James 
River, below Rushmere (Fergusson’s Wharf), no. 12,609. See p. : 
526. : 

Juncus Burontus L. To the very limited stations in south- 
eastern Virginia add one in Princess ANNE County: marshes — 
back of the dunes, Sand Bridge, no. 12,286. See p. 512. 4 

J. EFFusus L., var. costuLaTus Fernald. Local range extended 
inland. NorrotK County: wet, peaty clearings in woods of : 
Pinus serotina, south of Grassfield, no. 12,037. NANSEMOND 
OUNTY: sandy and sphagnous margins of thickets in pineland 

southwest of Marsh Hill School, south of South Quay, no, 12,290. 
J. Roemerranus Scheele. Extending up the James to Surny — 

id eet fresh to brackish tidal marshes, Hog Island, no. 12,610. 
ee p. 522. 4 
J. aBorTivus Chapm. To the two areas already recorded add 

another in Iste or Wicut County: very abundant in moist 
sandy and peaty pine barrens, south of Lee’s Mill, no. 12,611. 
See p. 519 ‘ 

J. DIFFUSISsImus Buckl. Local range extended into GREENS — 
VILLE County: argillaceous clearing in swampy woods near Re 
adjuster Bridge over Nottoway River, northeast of Orion, 00. 12,039. See p. 500. 
_ +OFIELDIA RACEMOSA (Walt.) BSP. To the stations in ad 
jacent counties add one in Iste or Wicur County: moist sandy 
and peaty pine barrens, south of Lee’s Mill, no. 12,294. . 
AMIANTHIUM Muscarroxicum (Walt.) Gray. Local range 

extended into Iste or Wicut Counry; swampy depressions Sandy pine barrens and open woods, south of Lee’s Mill, 00 12,041. . 502. : sd 
HIUM GRAMINEUM (Ker.) Kunth. Sussex County: open woods along Nottoway River at Peters Bridge, nos. 12,043 and 12,295, | 

Far remote from its stations in Shenandoah and Highland — Counties, recorded in Claytonia, i. no. 2: 13 (1934). See p. 499. 
“ALLIUM AMPELOPRASUM L., var. ATROVIOLACEUM (Boiss) Regel. Yorx Counry: becoming very abundant, open road: side and fields south of Yorktown, no. 12,046; abundant neal — mouth of Indian Fields Creek, above Yorktown, no. 12,047. 

_ Very handsome on account of its large globular dark purple | inflorescences but likely to become a worse pest than A. vinealé, | the deep-seated bulbs bearing very numerous small bulbleé 
which rapidly spread the plant. See p. 504. . 
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A. CANADENSE L. Henrico County: sphagnous bog bordering 
White Oak Swamp, west of Elko Station, no. 12,044. Sussex 
County: alluvial Lier along Nottoway River at Readjuster 
Bridge, south of Peanut, no. 12,045. Greensvinte County: 
similar situation to last, north of Orion, no, 12,212. 

Our first stations on the Coastal Plain of Virginia. 

ERYTHRONIUM AMERICANUM Ker. 

In a piece of rich woodland northwest of Emporia where in 
favorable conditions the flowers, borne 3 dm. above the bulb, 
had perianths 3.3 cm. long, individuals growing in thin sterile 
soil were only 1—1.5 dm. high and with perianths down to 1.8 cm. 
long. This variation was clearly due to increase or decrease of 
nutrition. 

SMILAX HISPIDA Muhl. To the few recorded stations on the 
Coastal Plain add the following. Prince Grorce County: 
thickets at upper border of beach of James River, Windmill 
Point, hag bub is 4 Hundred, no. 12,990. Suss Ex County: rich 
woods by Nottoway River, southeast of Stony y Creel, i 12,229; 
alluvial hey alon ge Nottowa y River at Readju han Bridge, 
south of Peanut, no. 2, 300. sole County: rich wooded ravine 
by — River, above Yorktown, no. 12,048. See pp. 510 and 524. 

COREA Baratas Dene. HENRICO County: abundantly 
datureieed 3 in border of rich woods near margin of a canal from 
James River, Richmond, no. 12, See p. 510. 

Psgupacorus L. “York County: swale by a small branch 
near York River, above Yorktown, no. 12, 

LEISTES DIVARICATA (L.) Ames. To the small ane pags 
stations in adjoining counties add an equally m eagre 
SLE OF WicHtT County: moist aie ng peaty pine hactine 

south of Lee’s Mill, no. 12,616. See p. 5 
TRIPHORA TRIANTHOPHORA (Sw.) Ry ab. gee: County: rich 

calcareous wooded ravine west of Clapesidnt: no. 12,617. 

Our first station on the Coastal Plain of Virginia. See p. 
520. 

CALOPOGON PALLIDUS Chapm. Range extended north into 
Ise oF Wicut County: moist sandy and peaty pine barrens 
south d i s Mill, very scarce, no. 12,310. See pp. 502 and 508. 

HELLUS (Sw.) R. Br., forma AuLBirLorus (Britton) 
Veena peter MOND CounNTY: sandy and peaty pine barrens 
northeast and east of Cox Landing, south of South Quay, no. 
12,059; sphagnous savannah-like swale east of Cherry Grove, 
south of South Quay, no. 12,060, very abundant. 
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Ordinarily the albino form is rare and casual, but at the sta- 

tion of no. 12,060 it abounds, many scores of plants with their 

milk-white flowers making a striking display. See p. 502. 

Mataxis FLoRIDANA (Chapm.) Kuntze. To the few recorded — 
stations add the following. Surry Country: rich calcareous 
ulpe ni ravine west of Claremont, plants scattered, rather scarce, 

17,618. Iste or WicHtT County: border of cypress and gum 
pete back of the beach of Burwell’s Bay, James River, below 
Rushmere (Fergusson’s Wharf), very scarce, no. 12, 619. 
pp. 520 and 525. 

HEXALEC CTRIS spicaTA (Walt.) Barnh. To the now oval 3 
known stations add one of 20 or more plants in Sussex County 
See pp. 507 and 518. 

*Co: RYLUS AMERICANA Walt., var. MissouRIENSIS A. DC. Sus- | 
sex County: rich woods along Nottoway River, east of Huske, — 
nos. 12,330 and 12,331; rich woods by Nottoway vag 

See Readjuster Bridge, south of Peanut, no. 12,997. 
*X QuERcus capuca Trelease (Q. cinerea X nigral, NANSE- 

MOND County: a small tree in white sand of pine and oak — 
woods and clearings near Cathole Landing, west of Factory | 

509 Hill, no. 12,326. 
. CAROLINENSIS tellin (Q. cinerea X marylandica). 

IsLE oF Wicut County: tree 25 feet high, nak sandy pine — 
barrens, south of Lee’s Mill, no. 12 627. 
_ 

ee 
. LUDOVICIANA Sargent (Q. falcata 4 Phellos). PRINCESS 

ANNE Co OUNTY: 
Island, no. 12,323. 

*Q. viRGINIANA Mill. . forma MACROPHYLLA (Sargent) Trelease. 

arge tree in clearing near landing, Ragg 
. 613. 

Princess ANNE Cou ont: abundant in low woods along Back i 
12,325. Bay, Cedar Island, no. 

Trees with large leaves (1 dm. long, 4 em. broad) as abundant 
as typical small-leaved Q. virgimana. See p. 513. 
Uxmus Futva Michx, Extending down the James to ISLE OF : bree hegilb head — 7 

JA SERPENTARIA L., var. nastata (Nutt.) Du- 
chartre (A. Testa Nutt,). Dinwippre County: rich deciduous — 
pipe about old marl-pits east of Burgess Station, nos. 9914 and 

248 (passing into typical A. Serpentaria). SouTHAMPTON — 
County: rich wooded slopes and spring-heads along Nottoway River, above Carey Bridge, no. 12,064; rich wooded ravines — 
slopes and clearings re Nottoway River, near Davis School, 

817. 
In Gray’s Man., ed. 7, sit bn Britton & Brown’s Illustrated 

tentatively included as extending north int? — Flora, ed. 2, only 
Virginia. 
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*RUMEX ALTIssImus Wood. Drinwippre County: waste ground 
and cinders of freight-yard of Atlantic Coast Line, Petersburg, 
no. 12,065 

No specimens in Gray Herbarium from south of Maryland; 

cited in Trelease’s nrg as south only to the District of 

Columbia. See p. 493. 

CHENOPODIUM LEPTOPHYLLUM Nutt. To the station nest 
Cape Henry add one erty in SourHAMPTON CouNT 
by railroad, Courtland, no. é 

C. BosctanuM Mog. 750 or Wicut County: sandy beach 
of Burwell’s Bay, James River, below Rushmere (Fergusson’s 
Wharf), no. 12,645. Sussex County: disturbed tet at border 
of dry sandy hickory and oak woods near Chub, no. 12,644. 

Our first specimens on the Coastal Plain. See p. 519. 

S. ur L. Extending up the James to Iste or WicHT 
County: sandy beach of Burwell’s Bay, below Rushmere (Fer- 
gusson’s Wharf), no. 12,647. 
PARONYCHIA RIPARIA Chapm. Range extended northeastward 

into Ise or WicHt County: white sand of dry woods and 
pice east of Joyner’s Bridge, no. 12,344. 
C UM BRACHYPETALUM Desportes. To the first American 

station (south of Franklin), tina a in 1939, add another, also 
PTON County: roadside thicket, bordering dry sandy 

pine bier sy by Nowawey River, near Carey Bridge, no. 11,821. 
*SinenE Cucupatus Wibel. Yor ohnagee a sandy beach of 

York River and fields above vauien, 3 12,073. Henrico 
County: cinders of Chesapeake and Ohio "Railroad, Elko Station, 
no. 12,072. See p. 505. 

Extension south from Maryland and the District of Columbia. 

*S. ANTIRRHINA L., forma DEanrana Fernald. Yorx County: 
et ee espa banks south of ingly oat no. 12,071. 

HYLLUM ECHINATUM Gray. Sussex County: in 
water pri nacht of Chappell’s Millpond (Honey Pond), west of 
Lumberton, no. 12,346. Princess ANNE erred : West Branch 
Creek, west of Pungo, no. 10,642. See p. 

The study by Dr. W. C. Muenscher in rea Soa Bot. xxvii. 

231-233 (1940) brings out the apparently constant relation 

of the fruit-characters to the foliage of seedlings in C. echinatum 

and the commoner and amphigean C. demersum. Study of all 

fruiting material in the Gray Herbarium shows that, in addi- 

tion to the fruit-characters (which are seen in only 1 collection 

in 10 or 20), the two can be separated by mature foliage. In 
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C. demersum the leaves have the capillary to linear and flattened _ 

divisions serrate; in C. echinatum they are all subcapillary (not 

linear) and entire. In the collections before me C. demersum— 

exhibits a semicosmopolitan range, in North America found from 

Quebec to British Columbia and far to the south. C. echinatum 

seems to be strictly North American, from Florida to Texas and 

Mexico, north to southern Maine, southwestern Quebec, New 

York, Ohio, Michigan and Illinois. The collections assembled 

in the herbarium show 2 or 3 sheets of C. demersum to evely 

1 of C. echinatum over the same broad area. 

RANUNCULUS CAROLINIANUS DC. A new northern outpost m 
Prince Grorck County: swampy bottomland woods along 
James River, Jordan Point, no. 11,831. p. id 

PATICA AMERICANA (DC.) Ker., forma RHODANTHA Fernald. 
SourHampton County: rich marly woods along Three Creek, 
northwest of Carey Bridge, no. 11,678. ; 

*H. AMERICANA, forma cANDIDA Fernald. Surry CoUNTY: — 
rich wooded ravine northwest of Ingersoll, no. 11,680.  . 

CatTHa patustris L. To the very scattered Coastal rf 
stations add one in Surry County: along brook at base of re 
wooded ravine northwest of Ingersoll, no. 11,681. See Pp. “ 

NTHORHIZA SIMPLICISSIMA Marsh. Henrico County: Me 
wooded slopes by James River, west of Varina, no. 12,08). 
SourHaMPTon County: rich woods and thickets near Raccoon 
Creek, north of Mill Neck Church, no. 12,350. NANSEMOND 
County: dry wooded slope by a branch entering Blackwater _ 
River, northwest of Duck’s Store, no. 12,351 : 

Our first Coastal Plain stations. See pp. 495 and 508. 

Dinwippre County: wooded hott a ae ttox Rivet 
below Petersburg, no. —. of Appoma 

Our first Coastal Plain stations; but previously reported from 
Virginia Beach. See pp. 486 and 488. 

d- * BRACHYCARPA Nutt. Sussex County: dry white sam C woods and clearings near Chub, no. 12,658. SOUTHAM 9 OuNTY: weed in lawn of courthouse, Courtland, no. 11,89 
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Our first Coastal Plain stations. See p. 489. 

RABIS LAEVIGATA (Muhl.) Poir. Local range extended east- 
ward into York County: rich wooded ravine by York River, 
above Yorkinen, no. 12,086. See p. 505. 

CANADENSIS L. Now added ; the remarkable assemblage 
of inland and upland types in Surry County: dry wooded upper 
slopes of ravines west of Claremont, no. 12,660. See p. 521. 

EDUM TERNATUM Michx. To the relatively few known ne 
tions on the Coastal Plain add one in Sussex County: on 
sing slope, woods by Nottoway River, southwest of pat . 

. 12.357. 
(To be continued) 





ANOTHER CENTURY OF ADDITIONS 
TO THE FLORA OF VIRGINIA 

M. L. Fernatp 

(Continued from page 6658) 

HYDRANGEA ARBORESCENS L. In southeastern Virginia two 
strikingly different extremes of the species occur: typical H. 
arborescens, with the principal leaf-blades broadly ovate to 
suborbicular, cordate to broadly rounded at base, the better 
developed ones two-thirds as broad to as broad as long (8-15 

em. broad) ; and var. optonea Torr. & Gray, with the principal 
leaf-blades gradually rounded to tapering at base, narrowly ovate 
to lance-elliptic or -oblong, the better developed ones one-third 
to two-thirds as broad as long (3-8 cm. broad). The original 
Clayton material was of the first variety. The specimens be- 
fore me (besides a tracing of the Clayton type) show typical 
H. arborescens in southeastern Virginia only from the calcareous 
area of the James River bluffs and ravines; var. oblonga more 
widely dispersed. 

H. arsorescens L. (typical). Surry County: rich wooded 
gullies along James River, below Sunken Meadow Beach, nos. 
8285 and 13,034. IsiE oF WicHt County: seeping argillaceous 
and calcareous bluffs along Burwell’s Bay, James River, below 
Rushmere (Fergusson’s Waael nos. 12,662 and 13,032; ‘similar 
habitat, west of Fort Boykin, no. 13, 033. Forma GRANDIFLORA 
Rehder, with all the flowers pre and showy, is cultivated; 
collected on rubbish eed emi no. 6601. See p. 523. 

. ARBORESCENS L., var. OBLONGA Torr. and Gray. Surry 
County: rich woods on fousiliferons sandy slopes of gullies near 
Claremont Wharf, no. 7863; rich caleareous woods at head of 
Sunken Meadow Creek, south of Claremont, no. 8284. IsLE oF 
Wicut County: seeping calcareous bluffs along Burwell’s Bay, 

James River, below Rushmere (Fergusson’s Wharf), no. 13 oo 
similar habitat, west of Fort Boykin, no. 13,036. York Coun 
rich wooded ravine by York River, above Yorktown, nos. 12 093 
and 12,094. SourHampton County: rich w ooded ravine by 
Nottoway River, near Davis School, nree eet of Courtland, 
no. 11,697. Muippiesex County: wooded slope by Rappahan- 
nock River, Bay Port, no. 13,348. 

AMELANCHIER IN SOUTHEASTERN VIRGINIA (PLATE 672) —In 

late March and early April Amelanchier is fully flowering in 
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southeastern Virginia; and the rather scanty or too often blasted 

fruits are mature in May or June. Three species are tall 

fastigiate shrubs from 1.5-5 m. high, one of these often becom- 

ing a fine tree up to 10 (or even 13) m. high; the fourth species 

is a low colonial shrub, spreading by stolons and forming loose 

colonies with flowering or fruiting stems only 0.2-1 m. high, 

suggesting but quite distinct from the northern A. stolonifera 

Wiegand. All four are readily matched with types or isotypes 

of species already described, but in at least two cases the 

types of Linnaeus and of Michaux have been so misinterpreted 

by recent students of the genus that it is necessary to start at 

the beginning! 

Mespilus canadensis L. Sp. Pl. i. 478 (1753) was published 

with unusual lack of involving references, merely the plant of 

Linnaeus’s herbarium described, with a single reference to a de- 
scription of Gronovius. The original treatment follows: 

canadensis. 5. MESPILUS inermis, foliis ovato-oblongis 
glabris serratis, caule inermi. 

Mespilus inermis, foliis subtus glabris 
obverse-ovatis. Gron. virg. 54. 

Habitat in Virginia, Canada. 

The late Dr. B. Daydon Jackson has indicated that Linnaeus 
had material of this species in his herbarium during the prepara- 
tion of the first edition of Species Plantarum. That, therefore, 
is the type material; and Mr. Savage sent me some years 28° 
photographs of these 3 sheets of M. canadensis which Linnaeus 
had prior to 1753: two sheets not marked by Linnaeus but con- 
specific with sheet no. 19, clearly marked by Linnaeus “5 K 
canadensis”, i. e. species no. 5, collected by Kalm. This, the 
TYPE (because bearing the specific name in Linnaeus’s hand and, 

as shown in the photograph, “foliis ovato-oblongis”), is her 
reproduced as PLaTE 672, Fic. 1. That it is very characteristi¢ 

Amelanchier oblongifolia (T. & G.) Roemer, based on A. cand- 
densis, var. oblongifolia T. & G., can hardly be doubted, a co 
clusion independently reached by Mr. C. A. Weatherby when he 
looked up the material in the Linnean Herbarium. It is, there 
fore, unfortunate that, when he so clearly differentiated ou! 
species of Amelanchier and thus gave study of the genus a ne® 
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and stimulating interest, Wiegand! seems to have misunder- 
stood the basis of A. canadensis. He had had a comparison 
made by a botanist not familiar with the eastern species and he 
then used the Linnean name for the largest member of the genus, 
the large shrub or tree with cordate, ovate or broadly ovate- 
oblong, sharply serrate leaves which, like those of true A. 
canadensis (A. oblongifolia), are pubescent beneath on unfold- 
ing, losing most of their pubescence with age. The latter tree has 
often been called A. Botryapium (L. f.) Borkh.; but this com- 
bination rests directly on Pyrus Botryapium L. f. Suppl. 255 
(1781), which was based upon the Mespilus canadensis of Mur- 
ray’s ed. 13 of L. Syst. Veg. (1774). Murray altered the 
original Linnean account and omitted the Gronovian citation 

and, as in case of the other species, also the geographic source. 

Murray’s alteration resulted in the following, under Mespilus: 

canaden- 5 M. inermis, fol. ovato-oblongis glabris 
sis. serratis acutiusculis. Tenera lanata; 

adultior nuda. Racemi elongats. 

The diagnosis of Linnaeus filius of his Pyrus Botryapium was 

compounded from the description by his father and that of 

Murray of Mespilus canadensis: 

Botrya- PYRUS inermis, foliis ovato-oblongis serratis acu- 
pi tis, racemis simplicibus elongatis. 

Mespilus canadensis. Syst. veg. ed. 13. p. 388. 
Habitat in Virginia, Canada. Ehrhart. » 

Mr. Savage sent me photographs of all the specimens in the 

Linnean Herbarium which were placed by Linnaeus and his 

later editors under Mespilus canadensis. These all belong to 

M. canadensis as above typified. I can see, therefore, no 

probability that, when Murray redescribed M. canadensis, he 

was defining a different species nor that the younger Linnaeus, 

under the name Pyrus Botryapium, was defining a species: dif- 

ferent from that originally diagnosed by his father. Neither 

Murray nor Linnaeus filius otherwise disposed of the original 

Mespilus canadensis of 1753. The fact that in the Supplement 

the latter did not cite M. canadensis as starting with Species 

1 Wiegand, The Genus Amelanchier in eastern North America, Ruopora, xiv. 117-161, 

Plates 95 and 96 (1912). 
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Plantarum (1753) is of no significance, for it was his regular 

practice to cite the species there as starting not from Sp. PI. 

but from the latest treatments: Mespilus Amelanchier from Syst. 

Veg. ed. 13, not Sp. Pl. ed. 1; M. arbutifolia from Syst. Nat. ed. 

13, not Sp. Pl. ed. 1; etc., ete. The younger Linnaeus gave in 

addition to the brief diagnosis a somewhat detailed description 

of Pyrus Botryapium, but this is wholly consistent with sheet 

no. 21 in the Linnean Herbarium, also Kalm material, this in 

flower, of true Mespilus canadensis: a branch with unfolding 

white-felted leaves, racemes with lanate hypanthium, ascending 
calyx-lobes and relatively short petals (perfectly characteristic 

Amelanchier oblongifolia). 
Under “A. canadensis” of his treatment Wiegand cites nu- 

merous synonyms besides Pyrus Botryapium and its resultant 

combinations. The first two are cited with doubt, and this 
doubt must still continue. The first is Crataegus racemosus 

Lam. Encye. i. 84 (1783). Lamarck’s account was very sketchy 
and he thought that the shrub cultivated in the Jardin du Roi 
might be Mespilus canadensis. It was a branching shrub 6-10 
feet high, with oval-oblong, acute, dentate leaves white-felted 
beneath when unfolding but becoming glabrate. This account — 
is too like that of Mespilus canadensis, then cultivated in Euro- 
pean gardens; furthermore, Professor Humbert and M. Met- 
man have been unable to locate any specimen of it preserved 
by Lamarck. In fact, they have informed me that apparently 
no herbarium specimens were preserved of many species de- 
scribed from living plants in the Jardin du Roi. It is, therefore, 
wholly unsafe to identify the large shrub and tree with cordate- 
ovate leaves, which Wiegand treats as A. canadensis, with 
Crataegus racemosus Lam. Similarly, Mespilus nivea Marsh. 
Arbust. 90 (1785) is altogether too vague, unless an original 
specimen of it can eventually be discovered. Its transfer into 
Amelanchier would merely lead to the doubt which surrounds 
so many names unfortunately taken up from Marshall’s inade- 
quate and often merely impressionistic accounts. Crataegus 
amoena Salisb. was illegitimate, merely a substitute for Mespilus 
canadensis L. 

The first clear account of the tree or large shrub called by 
Wiegand Amelanchier canadensis was that of M espilus canaden- 
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sis, var. 8. cordata Michx. FI. Bor.-Am. i. 291 (1803). Michaux 
divided M. canadensis into four varieties: Var. a. obovalis, the 
dwarf stoloniferous shrub of the Coastal Plain from Georgia 
to southeastern Virginia; var. “8. cordata: arborea: foliis cor- 
dato-ovalibus, conspicue acuminatis . . . a Canada ad Virginiam 
et in montibus Carolinae”’; var. y. rotundifolia: arborescens, etc. 
“mm Canada”; and var. 8. oligocarpa: “in America boreali”. In 
1810, the younger Michaux, evidently taking the name from his 
father’s first word of diagnosis, elevated M. canadensis, var. 
cordata to specific rank as M. arborea Michx. f. Hist. Arb. Am. 
Sept. iii. 68, t. 11 (1810). The beautiful plate, with cordate- 
oval serrate and acuminate leaves, flowers with long petals, and 
fruits with short and tightly reflexed calyx-lobes, is conclusive; 
80 are the diagnosis, emphasizing the characters, “foliis sub- 
ovalibus, acutissime serratis, subacuminatis; adultis glabris”, 
and the fuller account of its attaining in favorable situations 
“une élévation plus grande, mais qui cependant n’exeéde pas 
35 & 40 pieds (11 4 13 métres) sur 10 & 12 pouces (26 & 32 centim.) 
de diamétre” and ‘Les feuilles . . . dans le commencement de 
leur développement, couvertes d’une duvet argentin, trés-épais, 

mais qui disparoit & mesure qu’elles deviennent plus grandes.” 

Here, then, is the first perfectly clear name for Amelanchier 
canadensis sensu Wiegand. Most unfortunately the combina- 
tion based upon the very appropriate name, Mespilus arborea, 
has to be here made. 
AMELANCHIER arborea (Michx. f.), comb. nov. Mespilus ar- 

borea Michx. f. Hist. Arb. Am. Sept. iii. 68, t. 11 (1810). 
espilus canadensis L., var. 8. cordata Michx. Fl. Bor.-Am. 1. 

291 (1803). A. canadensis sensu Wiegand in Ruopora, xiv. 150, 
pl. 96, fig. 6 (1912), not Mespilus canadensis L., basinym. A 
Portion of the original plate of M. arborea is reproduced as our 
PLATE 672, Fig. 2. , 

In southeastern Virginia the expanding flowers of Amelanchier 
arborea are commonly suffused with pink, especially on the lower 

faces of the petals; farther north the petals are more definitely 

White! Except for this color I can find no other difference. 

The third species in southeastern Virginia with fastigiate 

shrubby habit is near Amelanchier canadensis (A. oblongifolia), 
toe. ina Sci. ii. 118 (1941), Dr. Allard records ~ cael on fm 
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but with short, oval to obovate leaves coarsely toothed at 
summit but less so along the margin below, and with compact 
and short racemes, the calyx-lobes in fruit spreading-ascending 
or scarcely recurved. This closely matches an isotype of A. 
austro-montana Ashe in Journ. Elisha Mitchell Soc. xxxiv. 138 
(1918), described from the valley of French Broad River in 
extreme southwestern North Carolina. 

Another tall shrub awaits better material. This is a shrub 
of pine-barren swamps, with nearly entire oblong leaves. Its 
flowers and fruits are unknown. 

The last species to be considered illustrates as vividly as do 
Amelanchier canadensis and A. arborea the difficulty of under- 
taking monographic or revisionary work on a genus without 
most carefully checking the types or good photographs of the 
types. The dwarf stoloniferous and colonial shrub of south- 
eastern Virginia, probably unknown to Wiegand in 1912, is super- 
ficially somewhat like A. stolonifera Wiegand (1912) of the 
northeastern states. The shrub of the Coastal Plain of southern 
Virginia, however, has very short and compact flowering racemes 
only 1-2.5 cm. long, with very short pedicels, which in fruit 
lengthen to only 3-8 mm. The calyx is tomentose during 
anthesis, the short. calyx-lobes divergent after anthesis. The 
leaves are at first more or less white-pubescent beneath but soon 
glabrate, elliptic-oblong or oblong-oval to oblong-obovate, in 
maturity ranging from 2 cm. long and 1 em. wide to 5.5 cm. long 
and 3 cm. broad and with small teeth extending along the 
margin. It ranges from Georgia to southeastern Virginia and 
was described by Michaux in his Flora Boreali-Americana, i 
291 (1803) as Mespilus canadensis, “Var. a. obovalis: humilior; 
foliis oblongiuscule obovalibus . . . in Carolina inferiore.” Speci- 
mens before me from both North and South Carolina (Carolina 
inferiore”) are clearly Michaux’s plant. The photograph of it, 
which I took at Paris in 1903 and which has been in the organ- 
ized material in the Gray Herbarium for 38 years, shows it to 
bear Michaux’s original label “Mespilus canadensis a. obovalis. 
Arbriss[eau] de deux pieds de haut. Carolines.” This photo- 
graph* of Michaux’s type of a Carolina shrub “2 feet high” was 

* Like so many of Michaux’s collections, material of different things was mounted (by Someone else) unintelligently with one label; but m i _ 
) : ost of the material clearly with the label and with Michaux’s description. 
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labeled by Wiegand during his revision of the genus in 1912, 

“May be an extreme form of Amelanchier oblongifolia (T. & G.) 

Roem.”; but by Small (Man.) the southern dwarf and colonial 

species is merged with the dwarf and colonial northern A. 

stolonifera Wiegand (1912). If Small’s merging of the two 

should seem to some correct, then Wiegand’s name of 1912 

must be set aside. Michaux’s original diagnosis of his M. cana- 

densis, var. obovalis, “humilior; foliis oblongiuscule obovalibus” 

for a shrub “2 feet high” was quite satisfactory and in sharp 

contrast with that of the next variety “8. cordata: arborea; foliis 

- cordato-ovalibus, conspicue acuminatis,” which soon became 

Mespilus arborea Michx. f. 
Nevertheless, in discussing his all-inclusive A. canadensis in 

the Silva of North America (all-inclusive because uniting as a 

single species true A. canadensis, Mespilus arborea Michx. f., 

the boreal A. Bartramiana (Tausch) Roem., and others) Sargent 

made the new combination A. canadensis, var. obovalis Sargent, 

Silva, iv. 128 (1892),1 based upon Michaux’s South Carolina 

Mespilus canadensis, var. a. obovalis, the stoloniferous “shrub 

2 feet high,” Sargent saying “The most distinct of these forms is 

Amelanchier Canadensis, var. obovalis. This is a tree sometimes 

twenty-five or thirty feet in height, with a single stem or often 

with a cluster of spreading stems. . . . This variety is found in 

Nova Scotia and New Brunswick . . . and is abundant in Quebec 

and Ontario, extending northward to the valley of the Mackenzie 

River . . .; ranging southward along the Allegheny Mountains 

to Virginia . . . and occasionally occurs, much reduced in size, 

in the southern coast region from Bluffton, South Carolina, to 

the shores of the Bay of Mobile.” Only the extreme southern 

“much reduced” shrub secondarily mentioned by Sargent belongs 

to var. obovalis sensu stricto! 

1 Although in 1892 Sargent made the combination Amelanchier canadensis, var. obovalis 

(Michx.) Sargent in correct form, citing the basinym with full bibliographic reference, 

the same combination, inadequately supported by reference to the basinym with the 

wrong synonym cited, was published in their always doubtfully adequate bibliography by 

Britton, Stern & Poggenberg in their Preliminary Catalogue of Anthophyta and Pterido- 

phyta, 17 (1888), as follows: 

“Amelanchier, Lindl. 
Canadensis, (L.), Medikus (fide Steudel.) 

var. obovalis, (Michx.) (var. oblongifolia, T. & G.)” 

Michaux’s place of publication was not cited (that was left to others to hunt for), and 

‘var. oblongifolia” was evidently meant to define the identity of var. o oval 
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Not until Ashe made the combination Amelanchier obovalis 

(Michx. f.) Ashe in Bot. Gaz. xxxv. 434 (1903), based upon 

Mespilus canadensis, var. a. obovalis Michx., did clarification of 

the species begin; but it merely began, for, although Ashe de- 

scribed a Coastal Plain “shrub 9-15 dm. high”, he also included, 

somewhat like Sargent, “a small tree . . . attaining a maximum 

height of about 4.5 m.” What the latter is I cannot say with- 

out access to Ashe’s material. In southeastern Virginia such 

a tall shrub or small tree would be A. austro-montana Ashe 

(1915) which was originally described as up to 4 m. high. 

Whether the Clayton material described by Gronovius “foliis 

obverse-ovatis” and a secondary element of the Linnean species, 

belongs in A. austro-montana or in A. obovalis cannot just now 

be determined, the Gronovian plants being at present stored 

underground in England and practically inaccessible. Since no 

name was based on this material its identity is relatively unim- 

portant, but the further account by Gronovius of it as “Frutex 

... humilis, . . . foliis subrotundis, eleganter serratis, & ad apicem 

rotundis”, at least piques the imagination! 

In southeastern Virginia the following species of Amelanchier 

are now recognized. 

AMELANCHIER CANADENSIS (L.) Medicus, as to TYPE, M espulus 
canadensis L., the Type shown in our PLATE 672, Fic. 1. A. 

canadensis B. oblongifolia Torr. & Gray. A. oblongifolia (Torr. 
& Gray) Roemer and later authors, including Wiegand m 
Ruopora, xiv. 147, pl. 96, fig. 5 (1912) —Common in eastern 

Virginia (many nos.). : 
*A. AUSTRO-MONTANA Ashe. Surry County: peaty thicket 

east of Surry Courthouse, no. 9948; dry pine and oak woo 
about 3 miles northwest of Surry Courthouse, no. 13,039; at 
foot of wooded bluff by James River, above Scotland, no. 13,041. 
SourHampron County: dry woods north of Sebrell, no. 7869; 
wooded swamp about 7 miles south of Franklin, no. 9949; /oW 
woods southeast of Little Texas, no. 11,700. NANSEMOND 

County: sandy woods and thickets south of Cleopus, no. 13,040. 
See p. 486. 

A. arporeA (Michx. f.) Fernald. Common (many nos.) A 
portion of the original plate of Michaux filius is shown in ou? 
PLATE 672, Fic. 2. . 

*A. opovatis (Michx.) Ashe, as to rypr, Mespilus canadenss, 
var. a. obovalis Michx. Prince Grorce County: dry sandy 

pine woods about 3 miles southeast of Petersburg, on head- 
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waters of Blackwater River, no. 5790; argillaceous and siliceous 
boggy depression southeast of Petersburg, at head of Poo Run, 
no. 9947. Sussex County: pinelands 3-4 miles northwest of 
Waverly, nos. 7072, 7870 and 13,042; dry sandy pine woods 
northwest of Homeville, no. 7073. SourHamMpron County: moist 
peaty and sandy depressions in pine barrens, south of Franklin, 
no. 7448. GREENSVILLE County: argillaceous clearing near Re- 
adjuster Bridge over Nottoway River, north of Orion, no. 13,043; 
mossy pineland east of Slagle’s Pond, north of Emporia, no. 
11,847. Iste or WicHt County: dry sandy pine barrens and 

. 11,846. NANsEMOND 
County: low pineland east of Whaleyville, no. 7449; pine sa 

a 
fruiting branch from no. 9947, both < 1, are shown in PLATE 672, 
Fics. 3 and 4; my photograph of Michaux’s type (quite like our 
FIG. 4) being too poor for reproduction. See p. 505. ; 

*POTENTILLA MILLEGRANA Engelm. Henrico County: waste 
places and railroad ballast, Richmond, no. 12,363. See p. 510. 

Native from the Prairie States westward; obviously adventive. 

*P. reprans L. Is~e or Wicut County: forming extensive 
carpets back of the beach of Burwell’s Bay, James River, below 
Rushmere (Fergusson’s Wharf), no. 12,664. See p. (525. 

Extension south from New Jersey and Pennsylvania. 

*Rusus procerus P. J. Muell. Henrico County: waste 

places and roadsides, Richmond, no. 12,111. 

Spread abundantly from cultivation. 

R. TRIvIALIsS Michx. Dinwippm County: thicket bordering 

freight-yard of Atlantic Coast Line, Petersburg, no. 12,108. 

Slight northwestern extension from easternmost counties. See 

. 493, 

R. Barteyanus Britton; See Bailey, Gent. Herb. ii, 324 (1932) 

and ibid, i. fig. 112 (1925). Princess ANNE CouNTY: trailing 

in dry field, Virginia Beach, Fernald & Griscom, no. 4430. 

Very similar to the Williamsburg material cited by Bailey. 

Imus ramibus prolongatis valde implicatis; primocannis ad- 

retrorsis; floricannis prostratis subteretibus duris glabris_di- 

vergenter aculeatis, aculeis 5 mm. longis rectis subremotis (2¢ 

: im.) ; primocannae foliis (immaturis) 3-5-foliatis juvenil- 

ibus strigoso-pilosis glabratis, foliolis anguste ovatis acuminatis; 
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floricannae foliis ternatis, foliolis lanceolato-ovatis membran- 
aceis serrato-dentatis acuminatis glabris vel glabratis; In- 
florescentiis corymbiformi-racemosis 3—5-floris rachi subglabra} 
pedicellis rectis filiformibus minute pilosis sparse setosis 1mis 

em. longis; calycis lobis reflexis ovatis minute pilosis 5 
mm. longis; petalis roseis vel roseo-albidis obovatis 1.3 cm. 
longis 0.9 cm. latis—Princess Anne County, Virernta: trailing 
in wooded swamp, east of Little Creek, May 4, 1935, Fernald 
& Griscom, no, 4432 (distrib. as R. flagellaris Willd.) , TvPE m 
Herb. Gray. 

Rubus plexus, most absurdly distributed as R. flagellaris (for 
fear of describing a new species in the genus), has the very 
complicated branching suggestive of the northern R. severus 
Brainerd. Its true relationship is not clear and must await 
fuller material for elucidation. It abounds in the border of 
the wooded swamp south of the shore-road from Cape Henry 
westward, very near the large station of Galax. In early May tt | 
was attractive to look at (but not to collect) on account of 118 
roseate petals; and subsequently Griscom and I saw it In 4 
wooded swamp west of Pungo. It is not very closely related t0 
any recognized species of § Procumbentes. 

*R. invisus (Bailey) Britton. Sussex County: trailing 
dry roadside bank at border of woods west of Homeville, n0- 
11,860. SourHampton County: arching and tip-rooting, steeP 
wooded banks, ravines and clearings near Three Creek, north- 
west of Applewhite’s Church, no. 11,857. GreENSVILLE CouNTY: 
trailing and tip-rooting at border of rich deciduous wooded slope 
by Three Creek, slightly above the “fall-line”’, northwest of 
Emporia, no. 11,849. 

Extension south from central-western New York. The speck 
mens seem inseparable from an isotype in the Gray Herbarium 
and from the illustration in Bailey, Gent. Herb. iii. 263, fig. 139 
(1934). 

R. cenTrauis Bailey. Drinwippie County: thicket borderins 
waste ground and cinders of freight-yard of Atlantic Coast Lin% 
Petersburg, no. 12,109. 

Extension south from Stafford County and from the Easte™ 
Shore of Maryland. See p. 493. 

R. Grimgsti Bailey. Local range extended into SouTHAMPTON 
eign dry sandy roadside thicket south of Sunbeam, 2% 
12,103. 
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Fruit ripe in early June, of rich flavor and very juicy; worth 

cultivating. See p. 512. 

R. Jansson Bailey. To the single station in Sussex County, 

recorded in 1940, add one in IsLe or WiGHT CouNTY: disturbed 

white sand of dry pine barrens, south of Lee’s Mill, no. 12,370. 

*Rusus (§ Hispip1) ambigens, sp. nov., valde arcuans deinde 

prostratus; primocannis laxe adscendentibus retrorse aculeato- 

setosis vix glandulosis, aculeis subsparsis (100-200 per dm.) 

5 mm. longis; fructibus vix 1 cm. diametro.—Norfolk County, 

INIA: wet, peaty clearings in woods of Pinus serotina, south 

of Grassfield, June 11, 1940, Fernald & Long, no. 12,098 (TYPE 

in Herb. Gray; 1soTyPEe in Herb. Phil. Acad.). 

Rubus ambigens, the fruiting canes of which form extensive 

prostrate carpets in the wet peat and clearing, is superficially 

so like R. vigil Bailey, Gent. Herb. i. 251, fig. 116 (1925) that, 

without examination, it would pass for that species. As origi- 

nally described R. vigil is a plant with leaves glabrous except 

along the nerves beneath; “canes . . . so thickly beset with sharp 

stiff retrorse prickles . . . as to give them a shaggy loo 

bristles more or less gland-bearing”. In Bailey’s latest treat- 

ment, Gent. Herb. v. 71 (1941), the only way to reach R. vigil 

by his key is under the call “EE. Axis of primocanes conspicu- 

ously glandular-hairy”, under which R. vigil is the first species. 

The detailed description of the species on p. 86, however, says 

“canes . . . glandless”. It is very easy to understand Bailey’s 

statement (p. 69) that “Species of the Hispidi are particularly 

difficult to place in a key of contrasts, for the easy aid of the 
student confronted with the problem of identification”. How- 

ever, the original description and the specimens cited show 

glabrous leaves, and all specimens which I have seen have 
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glandular canes. R. ambigens, although habitally resembling 

R. vigil, is, so far as we know, quite glandless, but its expand- 

ing primocane-foliage is whitish with dense pubescence, the 

mature foliage of both primocane and floricane pilose on both 

surfaces, softly so beneath. 

R. perRNAGAEUS Fernald. To the original station in Isle of 
Wight County (additional nos. 11,848 and 12,101) add one m 
USSEX County: border of dry woods near Assamoosick Swamp, 

about 2 miles northeast of Homeville, no. 11,852. 

R. cunErFoLius Pursh. 
Typical R. cuneifolius, with truly cuneate leaflets of the 

floricane-foliage and the primocane-leaves with 5 cuneate leal- 

lets subtruncate but abruptly short-pointed at summit, is rare 

in southeastern Virginia. There the primocane-foliage is mostly 
3-foliolate and the leaflets are more curved on the sides. These 
plants form a transition to the more extreme variation noted 
below. I am temporarily leaving them in R. cuneifolius, a 

follows: 

JaMes Crry County: opening in flat oak woods west of Wil 
liamsburg, Grimes, no. 3056. Sussex County: border of 
woods northeast of Homeville, no. 12,106; sandy, mossy swale 
northeast of Belsches, Wiegand & Manning, no. 1405. 

Similar material is in the Gray Herbarium from Wake and 
Durham Counties, North Carolina. The most extreme depal- 
ture from typical Rubus cunetfolius is 

1h 

James City, Princess Anng, Norrotk, Surry, Sussex 92 
SouTHAMPTON Counrigs) are consistent in the broadly ovate 0 
obovate to suborbicular gradually acuminate leaflets of thé 
primocane-foliage and the elliptic to ovate or rounded leaflets 
of the floricanes. See p. 512. 
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*R. proBasiLis Bailey. Sournampron County: sandy thicket 

southeast of Branchville, no. 10,284, shrubs freely branched, the 

tall canes arching and root-tipping. 

Extension north from North Carolina. 

*R. rioripus Tratt. NansEMonp County: wooded bottom- 

land of a branch near Cathole Landing, west of Factory Hill, 

no. 11,854, erect to arching, very tall. SouTHAMPTON County: 

dry sandy pine woods by Nottoway River, near Carey Bridge, 

no. 11,859. See p. 490. 

Rubus floridus has been unknown except for the type described 

by Trattinnick from a collection made in the South by Enslen. 

According to Bailey, Gent. Herb. iii. 125, 126 (1933) it is other- 

wise unknown. Our collection of no. 11,854, from an extensive 

colony (within a mile of the North Carolina line), seems to be 

a very close match for the illustrations of Trattinnick’s type 

published by Bailey in Gent. Herb. i. 194 and 195 as figs. 89 and 

90. No. 11,859 has narrower floricane-leaflets and glandless 

pedicels; it is, perhaps, not properly placed with no. 11,854. 

ALCHEMILLA MICROCARPA Boiss. & Reut. To the few stations 

noted by me in 1938 add the following. Sussex County: 

ledges by foot-path in rich woods at the “fall-line” along Notto- 

way River, above Double Bridge, about 6 miles northwest of 

Jarratt, nos. 11,701 and 12,112 (mature plants up to 1.5 dm. 

high). Sournampton County: weed in lawn of courthouse; 

Courtland, no. 11,861. GREENSVILLE County: lawns and grass- 

R 
Prantl. Dinwippme County: waste ground and cinders of 

freight-yard of Atlantic Coast Line, Petersburg, no. 12,375. 

_ T. REFLExuM L. Sussex County: open thickets and clear- 

ings near Nottoway River at Readjuster Bridge, south of Peanut, 

nos. 12,117 and 12,118. See p. 501 and Map 5. 
*Mepicaco minima L., var. LoNGIseTA DC. ELIzaBETH. Ciry 

County: Fortress Munroe, May 2, 1894, J. R. Churchill (distrib. 

as M. maculata). 
*M. minima L., var. compacta Neyraut. York County: 

abundant at intervals for several miles, sandy beach and open 

fields above Yorktown, no. 12,119. See p. 505. 

*Pso' CANESCENS Michx. SUSSEX ee white 
RALEA TY: 

sand of woods and clearings near Chub, nos. 378 and 12,671. 
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Extension north from South Carolina; only a few plants. See 

p. 506 and map 6. 

DESMODIUM GRANDIFLORUM (Walt.) DC. (D. bracteosum 
(Michx.) DC.). Surry County: rich caleareous wooded ravines 
west of Claremont, no. 12,674. See p. 520. 

Recorded by Merriman in his Flora of Richmond. Certainly 
very local in eastern Virginia. Although the name D. grandi- 
florum (Walt.) DC. has been taken up by Small and others on 
the basis of Blake’s note in Bot. Gaz. Ixxviii. 277 and 278 (1924), 
there is no material of this species in the Gray Herbarium from 
south of Virginia and the mountain-region of western North 

Carolina. It would be gratifying to see specimens from Walter's 
territory and to have the comparison with Walter’s type made 
by some one familiar with the North American species. Blake's 
note was based upon a comparison made by the late E. G. Baker, 
who could hardly have known the intricacies of the genus. 

SoME VaRIETIES OF LESPEDEZA CAPITATA AND L. HIRTA (PLATES 

673-682) —Although the purple-flowered series of America? 
species of Lespedeza is perplexingly variable and often seems to 
cross indiscriminately, the whitish-flowered plants, especially 

L. capitata Michx. and L. hirta (L.) Hornem. are probably ou! 
most variable species. Each has a number of fairly recognizable 

varieties with pronounced geographic concentration; but the 
identifications in the herbarium show a large number of spec 
mens with the characteristic racemes and fruits of L. hitd 

placed under L. capitata because of their relatively short 
peduncles. In attempting, rather unsatisfactorily, to clarify the 
group I have found it necessary to reassort the accumulated 

material in the Gray Herbarium and in the herbarium of the 
New England Botanical Club with regard for the rather definite 
characters of the raceme, calyx and legume, rather than by the 
names on the labels. True L. capitata (PLATE 673) has dense 

subcapitate spikes with the long calices closely overlapping and 
strongly ascending, so that the inner flowers of the head af 
quite hidden in maturity, and the legumes are greatly overtopped 
by the prolonged calyx-lobes; L. hirta (pat 678) has cylindrl¢ 
spiciform racemes, with the loosely ascending to divergent 
flowers not strongly imbricated, in fruit definitely separated, and 
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with the legume nearly equaling to overtopping the calyx-lobes. 
Unfortunately, in defining varieties under the two species authors 
have often failed to go back to original diagnoses and to types 
or isotypes, with the result that a realignment of varietal names 
becomes necessary. L. angustifolia (Pursh) Ell, at least as 
usually interpreted, for the type is not just now available, is 
closely allied to and sometimes united with either L. hirta’ or 
with L. capitata. Although hybridizing with them, it seems to 
me almost as well defined as a species as most members of the 
genus; for this is a group in which interspecific hybridization 
is exceptionally frequent, associated as it is with the two types 
of inflorescence, showy petaliferous flowers and cleistogamous 
apetalous ones, with the result that crosses due to insect-pollina- 
tion of the earlier and showy flowers seem to be carried on through 
the cleistogamous fruits, just as they are in Viola. 

I am defining the three species as follows. 

a. Racemes capitate-spiciform, very dense; the strongly ap- 
aged alices 7~13 mm. long, closely overlapping, with 

soa ay! ones mostly age greatly exceedi the 

og py Sa FORVOR ices os ra kbd es eee ens ee ae Bee L. capitata 
a. Racemes <bag ne pasate to ed grr Spb flowers 

not hi those above; mature calyx ong, 
nearly cunae to only sli ig desig i egume; 
peduncles shorter than to usually much longer than sub- 
tending leaves. 
Pringinal leaves with petiolule of terminal leaflet 3-8 mm 

ng and conspicuously coarser and more pilose at sum- 
mit; leaflets Br poe rena > to linear, 0.6-3.5 cm. : 

ad; calyx 6-10 mm. long; bracteoles 2-4 mm. long ..... L. hirta. 
Principal leaves with parties le of terminal leaflet 0.5- 

ong and not conspicuously modified at pygunel 
dae avaigen near, 2-6 mm. broad; mature calyx 4-6.5 m 
long; bracteoles 1-2 mm. long ........-se0++eeee+= "angustifolia. 

Lespedeza capitata was first described by Michaux with an 
unequivocal diagnosis, as follows: 

caPiTaTa. L. erecta: foliis subsessilibus; foliolis 
oblongis: capitulis sessiliter conglomerato- 
rminalibus: oe ntra calycem multo 

Majorem rec 
Hab. in Vi irginia re Garcliei, —Michx. Fi. Bor.-Am. ii. 71 (1803). 

‘I. hirta, var. angustifolia (Pursh) Maxim. in Act. Hort. Petrop. ii, 379 (1873). 
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It has been customary to treat as typical Lespedeza capitata 

the wide-ranging plant (pLaTe 674) with round-tipped or obtuse 

oblong leaflets appressed-pubescent beneath with opaque or only 

slightly lustrous hairs, and green above, the capitate spikes often 

overtopped by their subtending leaves, the plant occurring from 

west-central Maine to Minnesota and Nebraska, entering the 

southern corners of Quebec and Ontario, thence south through 

the northeastern and central states and locally to the mountains 

of North Carolina? and into Missouri, the plant called by Torrey 

& Gray L. capitata, 8. vulgaris; while a plant of similar habit, 

but with leaves brilliantly silvery beneath and grayish to silvery 

and lustrous above and with the densely crowded upper spikes 

mostly overtopping their subtending leaves, was described from 

Louisiana as L. capitata, 8. sericea by Hooker & Arnott m 

Hooker’s Comp. to Bot. Mag. i. 23 (1835). 
Var. sericea (PLATE 673) abounds on the Coastal Plain of the 

Southern States, from Texas to Georgia, thence northward to 

Nebraska, Iowa, Wisconsin and Indiana, and on the Atlantic 

Coastal Plain and outer Piedmont locally to Massachusetts, — 
our representation of it from eastern North Carolina being 10 
numbers, from eastern Virginia 5. The common northern and 
inland plant with only sublustrous to opaque foliage and rather 

leafy inflorescences (var. vulgaris) shows 2 collections from east 

ern Virginia, none from eastern North Carolina. It is, therefore, 
not surprising to find on inspection of the photograph of Michauxs 

type (taken by me in 1903) that his species from “Virginia and 
Carolina” is the common plant of the eastern sections of those 
states, i. e. var. sericea Hook. & Arn. (our pLaTE 673). Ths 
interpretation is supported by Poiret’s full description of the 
Michaux type. Renaming it Hedysarum conglomeratum Poll. 
in Lam. Eneycl. vi. 416 (1804), he described the “folioles - -° 
oblongues, luisantes, soyeuses. . . . Les fleurs sont réunies, * 
Pextrémité des tiges & des rameaux, en petits paquets ag 
glomérés & en téte, pourvues de pédoncules partiels trés-courts. 
Michaux’s material in Lespedeza, like that in many other 
groups, was mounted by some one else without much, if a2¥ 
regard to the diagnoses. The sheet containing the label “L@& 
pedeza capitata” has five stems mounted upon it. That at the 

*In September, 1941, found in southeastern Virginia. 
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right closely matches the original diagnosis and must stand as 

the rypr. To the left (in the middle of the sheet) are two stems 

of the extreme of L. hirta which has been called by different 

authors L. longifolia DC., L. capitata var. longifolia (DC.) Torr. 

& Gray, L. hirta var. oblongifolia Britton and L. oblongifolia 

(Britton) Stone; while at the extreme left are two stems of 

L. angustifolia (Pursh) Ell. That the mixture was not made 

by Michaux himself is evident from his very clear diagnosis. 

It has been customary to recognize one of the extremes of 

Lespedeza capitata with narrowest leaflets as var. longifolia 

(DC.) Torr. & Gray. When, however, the basinym, L. longifolia 

DC. Prodr. ii, 349 (1825), is studied it is evident that DeCandolle 

had a southern Coastal Plain extreme of L. hirta. He correctly 

described L. capitata “spicis capitatis brevé pedunculatis axil- 

laribus et conglobato-terminalibus, calycibus villosis longitudine 

corollae legumine multd longioribus”; but his new L. longifolia, 

with oblong leaflets, differed: “racemis [nee spicis] fasciculato- 

corymbosis multifloris axillaribus et subterminalibus, legumine 

calycis lobis acuminatis breviore.” Although I have not ex- 

amined the type of L. longifolia, DeCandolle’s description so 

strongly suggests a rare Coastal Plain extreme of L. hirta, which 

occurs in Louisiana, that I do not see how to separate it from 

L. hirta var. oblongifolia Britton, described from the Pine Bar- 

rens of New Jersey. 

The restoring of Lespedeza capitata var. longifolia (DC.) 

Torr. & Gray, as to basinym at least, to varietal rank under L. 

hirta necessitates finding a name for the rather rare extreme of 

L. capitata with narrowly oblong to lance-linear leaflets com- 

monly silky beneath and often above. Although L. capitata 

var. stenophylla Bissell & Fernald in Ruopora, xiv. 92 (1912) 

was thought, when published, to be well separable from the plant 

then passing as var. longifolia, it may be extended to cover that 

variable series (PLATE 676). 
The varieties of Lespedeza capitata, as IT now see them, are 

as follows. 

a. Lower surfaces of leaves with closely appressed or sericeous 

b. Tastee obi 2. elliptic, oval or obovate . . . ¢. 
c. Leaflets abies to narrowly elliptic; heads crowded and 

very short-peduncled among the upper leaves. 
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a. Lower surfaces of oblong to narrowly obovate leaflets 
densely velvety-pilose with dull to sublustrous cinereous 
to fulvous pubescence; inflorescence leafy; northeastern. : 

Var. velutina. 

L. caprrata Michx., var. typica. L. capitata Michx. Fl. Bor- 
aes ll. 71 (1803). Var. sericea Hook & Arn. in Hooker’s Comp. : 7 

PTD. Sos 7, 1879, C. E. Perkins; Dedham, August 22, 1903, 

no. 528; Uncatena, Dukes Co., Fogg, no. 3129: Ludlow, Septem- ber 9, 1922, Hunnewell. RuopE Istanp: Meshanticut Park, 
Cranston, August 23, 1908, T. Hope; Watchaug Pond, Charles- 
town, Pease & Griscom, no. 24,010. Connecticut: Vernon, 
September 23, 1888, Chas. Wright. New York: 2 miles north- 
a of Hicksville, Nassau Co., September 6, 1907, R. M. Harper. 
Ped ERSEY: Lakewood, Hunnewell, no. 6926; Cape May, 
pnb no. 383. PENNSYLVANIA: mouth of Tucquan, Lancaster 

0., Heller & Halbach, no. 528. Vircin1a: Little Neck, Prin- cess Anne Co., Fernald & Long, no. 4907; north of Factory Hill, 
d & Long, no. 9586; west of Wiggins 

es so of Andrews, Georgetown Co., Godfre 8180. 
: ’ *y y, no. Grorcia: Nacooche Valley, Habersham Co., » hi li 17, 1883; 

Temes BT 

Sy EE Ta RIE CRIES A gin STEN IE EID TS 

ee ee eee 
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J. D. Smith. Tennessee: Knoxville, Ruth, no. 312. ALABAMA: 
Perdido, Blanton, no. 7082; northeast of Autaugaville, Autauga 
Co., Harper, no. 3128. Mussisstpp1: Ocean Springs, Skehan, 
no. 2422. Wisconsin: Fountain City, Buffalo Co., Fassett & 
Wilson, no. 4392. InttNois: Evanston, August 16, 1911, Sherff; 
Champaign, Pease, no. 12,413; north of Princeville, August 18, 
1896, V. H. Chase; Sugar Creek Ravine, Robert Ridgway, no. 92. 
ARKANSAS: northwestern Arkansas, September, 1882, F. L. Har- 
vey. Louisiana: without stated locality, Hale. Mrnnesora: 
west of Brainerd, Crow Wing Co., Hotchkiss & Jones, no. 472. 
Iowa: Ames, Ball, no. 16. Nesrasxa: Halsey, Thomas Co., 
Rydberg, no. 1746. Kansas: Riley Co., Norton, no. 114 (transi- 
tion to next var.). Ox iaHoMA: Shattuck, Ellis Co., G. W. 
Stevens, no. 2929. Texas: west of Alvin, Brazoria Co., Cory, 
no. 11,390. Prats 673. 

“Var. vuLearis Torr. & Gray, Fl. N. Am, i. 368 (1840), as to 
description and plant of “Canada and New England States!”— 
West-central Maine and southern Quebec to Minnesota and 
ebraska, south to North Carolina and Missouri. The following 

from about ten times as many specimens examined are charac- 
teristic. QuEBEC: Ottawa River, Baie Sherley, Rolland-Germain, 
no. 19,282. Matne: Moose Hill, Livermore, 1894, Kate Furbish; 
Topsham, August 28, 1913, Furbish; Limington, Fernald, Long & 
Norton, no. 13,964. New Hampsuire: Lake Ossipee, Freedom, 
Carroll Co., Pease, no. 25,827; Dover, Hodgdon, no. 2374; Derry, 
Rockingham Co., August 30, 1916, C. F. Batchelder ; Hollis, Hills- 

borough Co., August 21, 1932, Batchelder; Hinsdale, Cheshire 
Co., August 23, 1919, Batchelder; Hampton, August 31, 1902, 

_ Williams. Vermont: Brattleboro, September 16, 1912, L. A. 
Wheeler. Massacuuserts: Newbury, Pease, no. 25,761; Lexing- 
ton, November 13, 1892, W. Deane; Carlisle, 1884, C. W. Jenks; 
Plymouth, Fernald, Hunnewell & Long, no. 9744; Edgartown, 
Martha’s Vineyard, Bicknell, no. 5110; Sutton, Anderson, Smith 
& Weatherby, no. 2492; Grafton, September 22, 1921, Knowlton; 
Green Pond, Montague, F. C. Seymour, no. 3326; Southwick, 
F.C. Seymour, no. 226; Springfield, August 27, 1913, Bissell & 
Weatherby. Ruope Istanp: Cumberland, September 13, 1903, 

lliams ; Warwick, Collins, Fernald & York, no. 11,361; Great 
Salt Pond, Block Island, Fernald, Hunnewell & Long, no. 9742. 

NNECTIcuT: Franklin, September 29, 1906, Woodward; Water- 
bury, Blewitt, no. 1332; Milford, October 10, 1909, H. S. Clark; 
Stratford, A. E. Carpenter, no. 756. New York: Patten’s Mills, 
between Washington and Warren Cos., August 9, 1896, Burnham; 
Narrows Island, Black Lake, St. Lawrence Co., F ernald, Wiegand 

Hames, no. 14,362; east of Owego, Tioga Co., Wiegand, no. 
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12,337. New Jersey: Delaware Valley, Sussex Co., Septem- 
ber 15, 1917, E. B. Bartram; Manahawkin, Ocean Co., Long, 
no. 13,495; Somerdale, Camden Co., September 23, 1921, Mere- 
dith. Prnnsytvanta: Keller’s Church, Bucks Co., August 24, 
1923, Benner. Der aware: south of New Castle, Tidestrom, 
no. 11,515; near Centreville, September 28, 1875, A. Commons; 
Rehoboth, September 6, 1908, Churchill. District or COLUMBIA: 
Washington and vicinity, September 7, 1896, Steele. VIRGINIA: 
southeast of Stony Creek, Fernald & Long, no. 13,650. NortH 
AROLINA: near Biltmore, Biltmore Herb. no. 586a; Great Smoky 

Mts., alt. 3000 ft., Swain Co., August 25, 1891, Beardslee & 
Kofoid. Inptana: Miller’s, September 4, 1897, Umbach. Wis- 
consin: Hertel, Burnett Co., Fassett, no. 16,486; south of Wau- 
toma, Waushara Co., Fassett, no. 16,707; southeast of Mauston, 
Juneau Co., Fassett, no. 17,143. Intinors: Catlin, Vermilion Co., 
Lansing, no. 3512 (transition to var. typica) ; Peoria, September, 
1904, McDonald; Decatur, Gleason, no. 749. MINNESOTA: 

typica). PLATE 674 
Var. ealyeina (Schindler), comb. nov. L. hirta var. B. calycma 

Schindler in Engler, Bot. Jahrb. xlix. 624 (1913). L. capitata 
var. hirtiformis Fernald in Ruopora, xl. 437, t. 524 (1938).— 

Long, no. 7481 (type of var. hirtiformis). NortH CAROLINA: 
near Ft. Barnwell, Craven Co., Godfrey & White, no. 6826. 

; ed cified locality by Schindler 
. ¢. collected by Cabinis. Fuorma: Jacksonville, Curtiss (¢ 
by Schindler). Lovistana: without stated locality, Hale 
ExAS: Dallas, Reverchon, no. 288 (TYPE). PLATE 675. 
Schindler placed this extreme from the southern Coastal 

Plain under Lespedeza hirta because of the shape of the leaflets 
and the peduncled spikes; but he noted that it differed in the 
only sparsely pilose or subglabrous and elongate calyx overtop” 
ping the sparsely pilose legume and in the whole plant being less 
pubescent than in the villous-stemmed L. hirta, all characters 
of L. capitata. I placed it under L. capitata, as var. hirtiformis, 
because, with the technical characters of spike, calyx and short 
legume of that species, it has the peduncles and outline of lea 
lets of L. hirta! Since Schindler designated no type of be 



1941] Fernald,—Century of Additions to Flora of Virginia 579 

L. hirta var. calycina, the varietal name earlier than mine, 
I am designating as its Type Reverchon’s no. 288 (our PLATE 
675, Fics. 1-3), which seems to have been the plant he had be- 
fore him. 

*Var. STENOPHYLLA Bissell & Fernald in Ruopora, xiv. 
(1912). Leaflets linear-oblong, lanceolate or lance-linear, = 
sericeous beneath, green and glabrous or promptly glabrate 
above, acute or blunt; heads mostly scattered. Var. longifolia 
sensu most authors, not L. longifolia DC., basinym.—Local, 
Massachusetts to Virginia; southern Wisconsin and north- 
western Indiana to northern Missouri. The following are char- 
acteristic. MASSACHUSETTS: summit of Blue Hill, Milton, Sep- 
tember 8, 1891, Faxon, September 22, 1895, Kennedy. RuHOoDE 
IsLanp: north of Ashaway, Hopkinton, September 1, 1919, Fer- 
nald, Woodward & Collins. ConNEcticurT: Franklin, August 22, 
1914, Woodward; Glastonbury, September 17, 1911, Bissell; near 
Trading Cove Bridge, Norwich, September 1 1904, Graves. 
New Jersey: Borderville, Passaic Co., Mackenzie, no. 3889 
(transitional). Vircrnia: southeast of "Stony Creek, Fernald 

Long, nos. 13,646 and 13,649. Wusconsrn: north of Ridgway, 
Iowa Co., Fassett & Graeber, no. 16,711. Inprana: Dune earths 
Greenman, no. 2671; south of Fair Oaks, Jasper Co., Deam 
eleglt White Co., H eeilick no. 739. ILutNots: Peoria, Senter: 

: E. M cDonald (TYPE), oe long-attenuate; 
Ha avana, ia 17, 1903, Gleason; Champa gn, Pease, no. 12, 413 
(leaflets blunt) ; Beardston, August, 1842, Basat MIssouRI 
south of Graysville, Putnam Co., Drouet, no. 1830. PLATE 676. 

Var. STENOPHYLLA, forma argentea, forma nov. foliis utrinque 
sericeo-argenteis. —Iturnors: sand dunes, Havana, August, 1903, 
Gleason (typE in Herb. Gray). 

In var. stenophylla the head is often more elongated and 
more inclined to become spicate-racemose than in the other 
varieties. It thus approaches Lespedeza hirta and in immature 
Specimens it is often difficult to be quite certain whether the 
plants are L. capitata var. stenophylla or the northern extreme 
of L. hirta (described below), which has almost the identical 
habit. Fully developed inflorescences and, preferably, fruit are 

important in distinguishing these two plants. 

Var. veLutina (Bickn.) Fern. in peeks x. 51 (1908). L. 
belutina Bicknell in Torreya, i. 102 (Sept., 1901), not cy 
(Feb., 1901). L. Bicknellii House in To orreya, v. 167 
L. tag te Lévl. Cat. Pl. Yun-Nan, 159 (1916) Lb oeke 
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Maine to eastern New York and northern New Jersey. The 
following, selected from many specimens, are characteristic. 
M : Orono, September 14, 1897, Fernald; Rumford, Septem- 

Plymouth, Fernald, no. 11,789; Hooksett, Merrimack Co., Au- 
gust 16, 1925, C. F. Batchelder; Pelham, Hillsboro Co., October 
11, 1902, Knowlton; Hinsdale, Cheshire Co., August 22, 1931, 
Weatherby & Griscom. Vermont: Colchester, Blake, no. 2103; 

Tisbury, Fernald & Fogg, no. 935; Chilmark, F. C. Seymow, 
0. 1427; 

IstanD: Warwick, Collins, Fernald & York, no. 11,362. COoN- 
NECTICUT: Beach Pond, Voluntown, September 22, 1902, Harger 
(transition to var. vulgaris) ; Groton, October 10, 1901, Graves; Milford, October 18, 1896, Eames. New Yorx: Little Neck, 
Long Island, July 31, 1853, Heramer & Maier. New JERSEY: 
Ringwood Junction, Passaic Co., Mackenzie, no. 3902 (unusually 
narrow leaves). PLate 677. 

Typical Lespedeza hirta, at least as usually interpreted, for 
I cannot now secure a photograph of the type which was col- 
lected by Clayton in Virginia, is very definite: a tall plant 
(PLATE 678) with spreading pubescence on the stem, long- 
petioled leaves with rounded-obovate to rounded-oval or broadly 
oblong large leaflets pubescent, at least on the veins, beneath 
with spreading or loosely ascending hairs, its long-peduncled 
cylindric racemes spiciform but with the mature flowers and 
fruits only loosely ascending or spreading, not crowded into 
closely imbricated heads, and the legume nearly equaling or eve? 
exceeding the calyx. In the Southeastern States, from Florida 
to eastern North Carolina, and less characteristically into south- 
eastern Virginia, var. appressipilis Blake is habitally like typical 
L. hirta but with the consistently small and thick leaflets cinere- 
ous beneath (often silvery) with minute appressed puberulence- 
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Of wider but interrupted range on or near the Coastal Plain, 
from Louisiana to southern New Jersey, there occurs a plant 
habitally like Z. hirta and with quite similar racemes and flowers 
but with narrowly oblong leaflets. This is, as noted on p. 575, 
L. longifolia DC., described from Louisiana, the Louisiana plant 
seeming scarcely separable from L. hirta var. oblongifolia Brit- 
ton, described from southern New Jersey. Whether the plant 
is of hybrid origin, as Britton suggested in Ill. Fl. ed. 2, ii. 407 
(1913), can be determined only by further observation, for I 
have seen no fruit. The late Dr. Witmer Stone thought it a 
good species. 

In southeastern Virginia there is an extreme with the long- 
peduncled open racemes and flowers of Lespedeza hirta but with 
leaflets nearly as narrow as in L. angustifolia. Its large calyx 
and long bractlets are those of L. hirta, its minute sericeous 
pubescence is that of L. hirta var. appressipilis, its leaflets nearly 
those of L. capitata var. stenophylla. It is possible to think, as 
Britton suggested regarding his L. hirta var. oblongifolia, that 
it is a hybrid of L. angustifolia; but that little species (PLATE 
681, Fics. 5 and 6), if correctly identified, with much smaller 
flowers and shorter and more compact spikes, has not been found 

at most of our known stations for the coarser plant. The latter 

might, likewise, be looked upon as a connecting link between 
L. angustifolia and L. hirta. Even so, L. hirta, having priority 

of specific epithet, it will serve convenience to give the large 

Plant of Virginia a varietal name under that species. 

Not only does Lespedeza hirta in one extreme strongly simu- 

late L. angustifolia and possibly grade into it in the South; 

north of or at the northern outposts of any known form of L. 

capitata it strongly simulates that species. In New England 

typical L. capitata, with erect densely imbricated long fruiting 
calices, glistening sericeous foliage and short legumes, reaches 
very locally northward only into eastern Massachusetts; var. 

vulgaris is on the most sterile and arid soils northward to 

Androscoggin County, Maine, the Ossipee region of east-central 

New Hampshire and the southeastern corner of Vermont, while 

the strictly northeastern var. velutina alone reaches central 

Maine, northern New Hampshire and northern Vermont, and 
var. stenophylla reaches its isolated northeastern limit on a 
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weathered and leached sterile crest in Norfolk County, Massa- 
chusetts. In New England, furthermore, typical L. hirta is 
quite unknown northeast of the extreme southwestern corner 
of Maine and southernmost counties of New Hampshire. It 
is, consequently, noteworthy that along the richer river-valleys 
of northern and western New England there should be a velutin- 
ous and sericeous plant (PLATE 682) strongly suggestive of L. 
capitata var. velutina (PLATE 677) in its short-peduncled and 
compact spiciform racemes scattered in interrupted virgate and 
leafy inflorescences, but with the short calyx, less overlapping 
flowers and the nearly or quite exserted legume of L. hirta. 
In aspect it stands midway between L. hirta var. longifolia and 
L. capitata var. velutina, but it can hardly be a recent cross of 
these two, for the former doubtfully fertile plant reaches its 
northern limit in southern New Jersey. This singular plant of 
northern New England, standing somewhat between L. hirta 
var. longifolia and L. capitata var. velutina, is on the relatively 
rich terraces and banks of the Penobscot, Kennebec, Connecticut 
and Housatonic systems, and it apparently extends locally south- 
ward to Nantucket and Cape Cod. It seems also to occur 
Wisconsin. On account of its flowers and fruit I am placing it 
tentatively under L. hirta, as an anomalous variety. It needs 
close attention in the Geld, for as yet we know only one fruit- 
ing collection. 

The varieties of Lespedeza hirta, as I now interpret them, are 
as follows. 

a. Peduncles mostly overtopping ose’ oy emer ome racemes relatively open, in fruit 15-45 c 

Stem villous or copiously pilose; leaves pubescent be- 
neath, at least on the veins, with reading or spread- ing-ascen cpa terminal enfich of primary leaves 

ly short-pubescent; leaves ish, <pnbeed beneath and sometimes above with Be ag sericeou pabesnlene terminal leaflet of primary leaves 127 “hi long, 1-2 em. b road; southeastern......... Var. appressipts- b. Leaflets narrowly ‘Glee to linear, 6-10 mm. broad; 

Lekie, oblo: , the | it hepa: pitied ary fon ge 2-3 cm. long and 7-10 mm. 
ei i es ca Var. longifola- 

Leaflets. soe linear, the larger 3-7 1 and 68 mm road; calyx 8-10 ae a hone ar tated Var. intercurs4- 
ee 
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a. Peduncles mostly much shorter than their subtending 
leaves, producing a virgate leafy inflorescence; racemes 
relatively compact in fruit, only 1-2.5 cm. long; leaf- 
lets oblong, velutinous or sericeous, the larger ones 3-6 
em. long and 1-2 cm. broad; northern............. ar. dissimulans. 

L. nirta (L.) Horneman., var. typica Schindler in Engler, 
Jahrb. xlix. 623 (1913). Hedysarum hirtum L. Sp. Pl. 748 
(1753). L. polystachya Michx. FI]. Bor.-Am. ii. 71, t. 40 (1803). 
L. hirta (L.) Hornem. Hort. Reg. Bot. ii. 699 (1815). L. hirta, 
var. sparsiflora Torr. & Gray, Fl. N. Am. i. 368 (1840) —Dry 
soils, southwestern Maine to southern Ontario, south to Georgia 
(Florida?), Alabama, Arkansas and eastern Texas. The fol- 
lowing, selected from ten times as many specimens, are charac- 
teristic. Marne: Alfred, July 23, 1936, Knowlton; South Ber- 
wick, September 11, 1896, Parlin. New Hampsuire: Lee, Straf- 
ford Co., Hodgdon, no. 660; Hooksett, Merrimack Co., July 
26, 1921, C. F. Batchelder; Hollis, Hillsboro Co., July 30, 1896, 

rout. VERMONT: Vernon, August, 1895, Grout; Castleton, 
September 12, 1897, Eggleston. Massacnusetrs: Andover, 
Pease, no. 1516; Ayer, Pease, no. 23,990; Winchester, September, 
1884, Mrs. P. D. Richards; West Roxbury, August and Septem- 
ber, 1911, F. F. Forbes; Plymouth, Fernald, Hunnewell & Long, 
no. 9735; Falmouth, Fogg, no. 2449; Yarmouth, Fernald & Long, 
no. 9741; West Tisbury, Ff. C. Seymour, no. 1426; Nantucket, 
August, 1901, Dame; Douglas, Weatherby et al., no. 3009; Sun- 
derland, F. C. Seymour, no. 3733; Deerfield, Day, no. 97; Great 

Barrington, August 3, 1911, Hoffmann. Ruops Istanp: Cumber- 
land, September 13, 1903, Williams; Tiverton, Z. A. Mearns, no. 
187; South Kingston, Collins & Fernald, no. 11,360. CoNNEcTI- 
cur: Franklin, August 22, 1914, Woodward; Southington, Bissell 
no. 166; Waterbury, Blewitt, no. 768; Lyme, Graves, no. 305 
Washington, September 1, 1919, A. W. Evans; Huntington, 
August 12, 1902, Eames. New York: north of Patten’s Mills, 
Washington Co., August 9, 1896, Burnham; Bethlehem, Albany 
Co., House, no. 10,799; Black Rock Forest, Orange Co., Raup, 
no. 7856; Southampton, Suffolk Co., St. John, no. 2771; Sandy 
Ridge, northeast of Phoenix, Oswego Co., Fernald, Wiegand & 
ames, no. 14,361; Ithaca, Hames, no. 6741. New JERSEY: Man- 

chester, 1854, Hexamer & Maier; Atsiom, August 10, 1926, Ben- 
ner, Long & Bassett; Cold Spring, Cape May Co., Gershoy, no. 

1. Prennsyivania: Wayne, Delaware Co., HZ. B. Bartram, 
no. 1161; near Rohrerstown, Lancaster Co., September 19, 1901, 

j ‘ reen j 1922, S. S. Dicky; 

Treichler, Lehigh Co., August 25, 1923, Churchill. DELAWARE: 
near Wilmington, R. R. Tatnall, no. 3509. Maryianp: College 
Park, C. P. Smith, nos. 2609 and 2767; Clinton, September, 1921, 
Holm. Wesr Virctnia: Roland Park, Cabell Co., Gilbert, no. 

? 

? 
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795; White Sulphur Springs, Hunnewell, no. 7092. VIRGINIA: 
below Aldie, Fauquier Co., Allard, no. 890; Elko Station, Hen- 
rico Co., Fernald & Long, no. 9352. NortrH Carouina: Swain 

1 LANE AIOE SPIT 

2 SPE BNET 

no. 1603. OnrTarto: Queenstown Heights, J. Macoun, no. 474; 
London, Burgess; Leamington, J. Macoun, no. 34,273. OuI0: 
Newell Ledge, Portage Co., September 6, 1905, R. J. Webb; 
Cleveland, Greenman, no. 956; Friendship, Scioto Co., Demaree, 
no. 10,825. Inprana: Bedford, Kriebel no. 2815; Mineral Springs, 
Lansing, no. 3356; Dune Park, Greenman, no. 2661. KENTUCKY: 
Kuttawa, Lyon Co., Eggleston, no. 5318; Pine Mt., Harlan Co. 
Kearney, no. 127. TENNESSEE: Cumberland Co., August 24, 
1890, Coffman; east of Crossville, Svenson, no. 4195; southeast 
of Hollow Rock Junction, Carroll Co., Svenson, no. 454. ALA 
BAMA: Auburn, September 8, 1897, Earle & Tracy. ILLINOIS: 
Cobden, Earle, no. 1500. Mussourt: Green Co., 1880, . M. 

Shepard; Swan, Bush, no. 3423. Arxansas: Booneville, Logan 
Co., Demaree, no. 8118; Hot Springs, Scully, no. 68; Murfrees- 

boro, Demaree, no. 9404. Oxtanoma: Page, Leflore Co., & '. 
Stevens, no. 3413. Texas: near Texarkana, Bowie Co., Heller 
& Heller, no. 4202. Pate 678. 

Lespedeza hirta is usually stated to occur from New England 
to Minnesota, south to Florida, etc. In the representation whieh 

has accumulated in the Gray Herbarium I find no specimens 
which I can refer to var. typica from Michigan, Wisconsin and 

Minnesota. If it is in those states it must be local. Similarly; 
I find no material of var. typica from Florida, where var. appr 

sipilis probably takes its place. 

“Var. APPRESSIPILIS Blake in Ruopora, xxvi. 32 (1924) .— 
Florida to eastern North Carolina and, in less extreme develop- 

EORGIA: east of Eastman, Dodge Co., Harper, no. 1978 
FLORIDA: specimens cited by Blake, l.c. Puare 679. 

came em heme tie TIE LE TCSII Oe 
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*Var. longifolia (DC.), comb. nov. L. longifolia DC. Prodr. 

ii, 349 (1825). L. capitata var. longifolia (Michx.) Torr. & 

Gray, Fl. N. Am. i. 368 (1840). . harta var. oblongifolia Brit- 

ton in Trans. N. Y. Acad. Sci. xii. 66 (1893). L. oblongtfolia 

09 ( 
Plain, southern New Jersey to Louisiana. NEw JerspEy: besides 

the original material cited by Britton and another collection cited 

Curtiss (without no.). Lours1ana: without locality, Drummond. 

TE See discussion on p. 575. 

*Var. intercursa, var. nov. (TAB. 681, FIG. 1-4), caulibus ad 

1.5 m. altis cinereo-velutinis; foliis breviter petiolatis; foliolis 

linearibus obtusis subtus albido-sericeis, supra viridibus, longi- 

oribus 3-7 em. longis 6-8 mm. latis; racemis ad 3 cm. longis; 

calycibus 8-10 mm. longis——Vircin1a: roadside, Pleasant Ridge, 

County, August 4 and 5, 1934, Fernald & Long, no. 3974; argil- 

laceous and siliceous swales and swaley thickets south of Zuni, 

Isle of Wight County, August 20 and 22, 1936, Fernald, Griscom 

Long, no. 6622 (TyPE in Herb. Gray) ; swaley clearing north 

of Emporia, August 19, 1936, Fernald, Griscom & Long, no. 6617 

(most slender extreme) ; sphagnous bog about 1 mile northwest 

p. 581. 

Var. dissimulans, var. nov. (TAB. 682), caulibus ad 1.3 m. 

altis velutinis; foliolis oblongis velutinis vel velutino-sericels, 

. longis 1-2 cm. latis; inflorescentiis elongatis 

Virgatis valde foliosis; pedunculis perbrevibus 0.5-L (rarissime 

cm. longis arcte adscendentibus; racemis compactis 1-2.5 cm. 

AINE: sunny gravelly bank, Orono, August 19, 1897, Fernald; 

dry thickets on clay terraces of Penobscot River, Veazie, Sep- 

tember 6, 1916, Fernald & Long, no. 13,966 (TYPE In Herb. New 

. O. Eaton. New Hamesurre: dry open ground, Walpole, 

August 21, 1916, C. F. Batchelder. MassacHvseTts: Grove- 

land, Essex County, C. N. S. Horner; 

18, 1917, Churchill; Stockbridge, August 12, 1904, Hoffmann; 
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dry sandy ground, Sheffield, August 13, 1920, Churchill. Wis- 

CONSIN: sand-bank, Shawano, August 24, 1934, Wadmond & 

Fassett, no. 17,199; Fayette, Lafayette Co. “y August 22, 1889, 

L. S. Chen 

A very Hie plant, discussed on p. 582. Other New England 

specimens, collected very young and others from Wisconsin may 

belong here. Fully mature material is needed before the plant 

can be finally evaluated. The type is the only collection seen 

with good fruit. 

Puate 673 age — * LESPEDEZA CAPITATA var. TYPICA (var. sericed 

Hook. & Arn.): Fic. 1, su of fruiting stem, x 1, from Shears a 

Blanton, no. 7082; FIG. "2 recta head, X 4, from no. 7082; Fic. 3, legumes, 

4, from base of fruitin ing calyx of no. 7082; Fics. 4 and 5, Piles and lower 

Seah of ee x 10, from no. 7082. ‘ak 
Ly shows L. caPrTaTa var. vutcaris Torr. & Gray: Fic. 1, su ce 

- flowering stem, X 1, from Limington, Maine, Fernald, Long & Ne OF z 
; Fig. 2, pare a flowering head, x 4, from no. 13,964; FIG 

Issa, De ; FIGS. es and “aed camera x 10, fro 
3,964 ; a: 6 le ae se 4, from bases of calyx o 
Puate 675 i no L. cap eae var. CALYCINA (Schindler) renews Wid: Be 

summi it of 1soryPE, X 1; FIG. 2, portion of fruiting qs x 4, me 
Fig. 3, lower leaf-surface, ve 10, from 1soTypE; Fic. 4, median ‘aati ea 

x 1, from Louisiana, Hale. : 1 
Puate 676 is of L. cAPITATA var. STENOPHYLLA Bissell & Fernald: FIG. © 

mmit 2, lower leaf-surface, X f i mic 
portion of flowering head, x 4, from ite County, Indiana, ite 
no 739; be 4 —— head, x 4, from Jasper Counly Indiana, Dea 

CAPITATA Var. VELUTINA (B Bickn) Fern rad: ri 
dwt summi i. x 1 ryan Little Neck, Sane Island, inset 

zramer 

i i from 
setts, Fernald & Fogg, he 935; Fic. 5, portion of fruiting head, X 4, 

ee ee ts, October 20, 1901, E. F. Williams
; Fic. 6, legumes; 

Puate 678 shows L. uievra (L.) Horn mem, var. TYPICA: Fic. 1, flow Hh wer 

top, X 1, from Southington, Connecticut, September 2 2, 1901, Bissell; 

2, summit of petiolule of iaeastnal: leaflet, x 10, site Winchester, wee 

chusetts, ee, 1884, Mrs. P. D. Richards; Fic. 3, portion of st 

raceme, < 4, from Clinton, eeryiand, “a sk 1921, ie alin 

portion of ‘a lax ax fruiting ra , X 4, from Hammond Pond, B ? Massachusetts, aioe x 2 1 1886, Faxon; Fic. 5, p ores of compat fruit- 

ne HIRTA var. onabateg (DC.) Fernald: Fré. Bo x 
, from siana, Drummond; Fic. 2, flowering raceme, 

rom Goldsboro, Wayne County, N oath Carolina, Godfrey, 0 0, 6565; FIG: 3 
petiolule of terminal leaflet, x 10, from the Hale specimen. 

ee 
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Prate 681, Fics. 1-4, shows L. HIRTA var. INTERCURSA Fernald: rics. 1 

and 2, portions of typr, X 1; FIG. 3, summit of petiolule of terminal leaf- 

let, X 10, from TYPE; FIG. 4, ‘portion of flowering raceme, X 4, from TYPE. 

Figs. 5 and 6, details of L. aNcustiroL1a (Pursh) Ell. (as here interpreted) : 

Fic. 5, portion of fruiting raceme, from Plymouth, Massachusetts, 

Fernald & Svenson in PI. Exsice. Gray, no. 463; Fr 
of terminal leaflet, x 10, from Egg Harbor, New Jersey, September 3, 1891, 

rinton. 
Piate 682 is of L. HIRTA Var. DISSIMULANS Fernald: Fic. 1, summit of 

TYPE, X 1; Fic. 2, flowering raceme, X 4, from Chesterville, Maine, August 

16, 1902, L. O. Eaton; ric. 3, fruiting raceme, X 4, from TYPE; FIGS. and 

5, upper and lower leaf-surfaces, X 10, from TYPE. 

ZORNIA BRACTEATA (Walt.) Gmel. To the very few known 

stations in Virginia add one in Hmnrico County: railroad bal- 

last, Atlantic Coast Line Railroad freight-yard, Richmond, no. 

12,381. See p. 516. 
*VICIA GRANDIFLORA Scop. NorrHampTon County: side of 

road to Savage Neck, 1 mile east of Eastville, R. R. Tatnall, 

no. 3381. GREENSVILLE County: near foot-path on rich decidu- 
ous wooded slope by Three Creek, slightly above the “fall-line”, 

northwest of Emporia, no. 11,863. 

A handsome European species. See p. 490. 

*CENTROSEMA VIRGINIANUM (L.) Benth., var. elliptieum (DC.) 

comb. nov. Clitoria virginiana, B. elliptica DC. Prodr. ii. 234 

(1825), as to diagnosis. Sussex County: dry white sand of 

woods and clearings near Chub, nos. 12,690 and 13,368. JAMES 

ry County: sandy border of field south of Norge, no. 13,369. 
First from north of South Carolina. See p. 519. 

Centrosema virginianum consists, in the United States, of three 

varieties. The typical plant, described by Linnaeus from Vir- 

ginia, has the principal well developed leaves with narrowly to 

broadly ovate leaflets tapering gradually to a subacuminate 

apex. This occurs from the West Indies and Florida to Texas 

and eastern Mexico, northward to southern New Jersey, Ten- 

nessee and Arkansas. It is the common plant of eastern Vir- 

ginia. Var. ellipticwm has most or all of the well developed 

leaves with elliptic-oblong to oblong-ovate and buns ¢F een? 
ally round-tipped leaflets. DeCandolle’s original diagnosis of 
Clitoria virginiana, var. elliptica was clear: “foliolis ovato- 

oblongis aut ellipticis”, as contrasted with his y. ovata (typical 

C. virginiana) “foliolis ovatis”. Under his var. elliptica De- 

Candolle cited plate 76 of Dillenius. That, however, seems to 
me referable to typical Centrosema virginianum and not to 

agree with DeCandolle’s diagnosis. Var. ellipticum is relatively 
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rare. We have it from northern Florida to Louisiana, north to 

southeastern Virginia and Wayne Co., Kentucky (Smith & 

Hodgdon, no. 3878). Extremes with narrowest leaflets grade 

into the more southern Centrosema virginianum, var. angusti- 

folium (DC.) Griseb. Fl. Brit. W. Ind. 193 (1860) = Clitora 

virginiana a. angustifolia DC. 1. ¢. (1825), with linear leaflets. 

Var. angustifolium occurs from the West Indies and Florida to 

eastern Texas and into Mexico. I have seen no material from 

north of Florida and Texas; and, whereas the common Virginian 

plant has leaflets mostly ovate, Small, thinking of the Florida 

plants, describes Bradburya virginiana (L.) Kuntze Cor 

virginianum) with “Leaflets . . . linear, often narrowly i: e 

elongate, to ovate”, with primary emphasis on “linear. be 

the region where Clayton collected the type no plants wit: 

linear leaflets have been found. 

ZANTHOXYLUM CuavA-HercuLis L. Range extended in 

from the outer coast to IsL—e or WicHtT COUNTY: thick@l eo 

of sand-beach of Burwell’s Bay, James River, below Rusam 

(Fergusson’s Wharf), no. 12,696, abundant. See p. 523. a 
ROTON MONANTHOGYNUS Michx. SourHamMpTon COUNTY: 

waste ground, Franklin, no. 12,396. 

Extension north from North Carolina. See p. 514. fe 
Srmuinera sytvatica L. Range extended northward, re 
UNTY: open sandy woods and thickets near Chub, 

12,125 and 12,397. See p. 498. 
EUPHORBIA Sociobieieciia L. Range extended up the oe 

to Surry County: sand-beach of Cobham Bay, James 
northwest of Chippokes, no. 12,702. Florida 

E. amManniowes HBK. To the first station north of vous 
recorded in Ruopora, xli. 548 (1939) add the following. aa 
County: sandy beach of York River above Yorktown, 
12,703. Surry County: inner border of sand-beach of a of 

, 4 HUMISTRATA Engelm. Henrico County: railroad-ballet Richmond, Fredericksburg and Potomac Railroad, Richm 
Lie 

in Ruopora, ibid, 261 and map 40 (1941) 
Adventive from west of the Appalachians. 

ees 

i H 
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*E. marcinata Pursh. SouTHaMpTon County: waste ground, 

Franklin, no. 12,395. Ise or WIGHT County: waste ground, 

Lee’s Mill, no. 12,394. See p. 514. 
E. pentata Michx. To the few recorded stations add from 

Henrico County: waste places and railroad ballast, Richmond, 

nos. 12,313, 12,712 and 12,713; leaves varying from narrowly 

lanceolate to elliptic-ovate. 
CALLITRICHE DEFLEXA A. Br., var. AusTini (Engelm.) Hegelm. 

To the few recorded stations add one in Sussex County: argilla- 

ceous fallow field south of Stony Creek, no. 11,869. See p. 491. 

Those who take up for this barely separable variety of the 

South American Callitriche deflera the name C. terrestris Raf. 

have evidently overlooked the statements of Hegelmaier. In 

his Monographie der Gattung Callitriche, 55 (1864) Hegelmaier 

stated that C. terrestris Raf. was the terrestrial state of C. verna. 

Later, in his critical paper, Zur Systematick von Callitriche in 

Verhandl. d. Bot. Vereins f. Brand. ix. 16 (1867), Hegelmaier 

definitely said: “Was in den Herbarien unter dem Namen C. 

terrestris Raf. liegt, sind Landformen verschiedener Species, 

namentlich auch von C. verna und heterophylla” ; and he went 

on to state that DeCandolle had material from Rafinesque. 

Rafinesque’s account was as follows: 

“1. Callitriche terrestre, terrestrial callitriche; stem procumbent 

spreading; leaves entire, thick, petiolated, oblong, obtuse flowers monol- 

ceous; it is found in some moist grounds in New-Jersey and Pennsyl- 

vania”.—Raf. in Med. Repos. hex. 2, v. 358 (1808). 

It might easily be'the terrestrial state of one of the amphibious 

species and in view of Hegelmaier’s comments the name can 

hardly be maintained for C. deflera, var. Austini. 

Some Varieties AND Forms oF RHUS RADICANS AND R. Toxi- 

CODENDRON (PLATES 683-685).—It is now quite clear that the 

specimen in the Linnean Herbarium which was the primary basis 

of Rhus Toxicodendron is the low and simple to only sparsely 

branching, erect and slender plant, with obtuse and strongly 

pubescent leaflets, characteristic of the Coastal Plain from New 

Jersey to Texas and called by Michaux R. Toxicodendron, var. 

quercifolia; and that the often coarser species with usually more 

less pubescence is R. radicans L. Photographs of the two types
 

in the Linnean Herbarium make this clear. Within these two 
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major species Greene, Nieuwland and some others have pro- 

posed more than thirty of their species; though Barkley, fol- 

lowing them in treating Rhus, § Toxicodendron (Mill.) Gray 

as a genus Tozicodendron, recognizes only one departure from 

type in the two species in eastern North America. For many 

years, puzzled by the great variation of these species eastem 

Virginia, Mr. Long and I have been accumulating material. 

This, with the large series already in the Gray Herbarium and 

in the herbarium of the New England Botanical Club, shows 

that each of the two primary species has well defined forms 

(some of them treated by others as species or varieties) and that 

in R. radicans we have within the Gray’s Manual range three 

series which have sufficiently individual geographic ranges as 1 
be apparently worthy recognition as geographic varieties. ‘These 

eastern varieties and forms of R. radicans I distinguish as 
follows: 

broadly ovate, scarcely rotund, gradually acuminate . . . 0. 
b. Leaves firm to subcoriaceous, on petioles 2-10 (rarely —18) 

cm. long; leaflets mostly entire, the terminal one 5 
10 (-14) cm. hong: fruiting panicles dense, 1.5-5 (-7) 

uy 

dake th aves glabrous, or pilose or hispid only along the ical). 
idri bases of veins é B “a Re § _R. radicans (typicn 

n the lower surface .........- pom 

. Leaves membranaceous, on petioles mostly 0.65-2 dm. 

long; leaflets coarsely dentate or lobate, undulate_ or 
entire, the terminal one 1.1-2 dm. long; fruiting panicle 

5-8 em. long; high-climbing . . . d. Var. vulgars- open, 
d. Lower leaf-surfaces and petioles glabrous .......----- 
d. Lower leaf-surfaces soft-pubescent. 

nee NI ne ee eee n ae Fo 

a. Stems woody for only 05-6 dm. above creeping subter- 
anean stoloniferous bases, Simple or very arsely up- 

Cee ee ree meee r eres 

* Barkley in Ann. Mo. Bot. Gard. xxiv. 417-441 (1937). 

rma intercurss- 

Forma N egundd: 
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R. ravicans L. Sp. Pl. i. 266 (1753), photograph of TYPE in 
Gray Herb., our PLATE 683, Fic. 1. R. Toxicodendron, var. y. 
microcarpa Michx. Fl. Bor.-Am. i. 163 (1803), photograph in 
Gray Herb! R. radicans, var. microcarpa (Mich x.) DC. Prodr. 
ii. 69 (1825). Toxicodendron radicans (L.) Ktze. Revis. Gen. i. 
153 (1891). R. Toricodendron, var. radicans (L.) Dippel, 
Handb. Laubholzk. ii. 376 (1892). R. Blodgettii Kearney in Bull. 
Torr. Bot. Cl. xxi. 486 (1894). T. Blodgettw (Kearney) Greene, 
Leafl. i. 126 (1905). R. Toxicodendron, forma radicans (L.) 
MeNair in Field Mus. Bot. Ser. iv. 68 (1925). T. radicans 
var. microcarpum (Michx.) Farwell in Am. Midl. Nat. xii. 125 
(1930). —Thickets, open woods, sandy or rocky places and 
fencerows, southern Quebec to Minnesota, south to Nova Scotia, 
New England, Long Island, Florida, Kentucky and Illinois. 
Among many specimens examined, the serpeit are character- 
istic. Quesrc: Ste.-Geneviéve, Tle de Mont éal, Adrien, 
1439. Nova Scoria: East Jordan, secibene a Fernald & 
Long, no. 24,095; Yarmouth, Pease & roti po. 21, 785; Vaughan 
(Tusket) Lake, Gavelton, Yarmouth Co., Fernald & ’Long, no. 
24,048. Marne: Northfield, Aug. 15, +681, "Knowlton; Rock- 
land, Fernald, no. 1994; Bowdoinham, Fassett, 0. 352. New 
Hampsuie: Gorham, Pease, no. 10,7 11; atl Fernald, 
no. 11,800. MassacHusrtts: Hyannis, Barnstable, paige 
Butters & St. John, no. 15,269; Brewster, Fernald & Long 
17,053; Harwich, Fernald & Lo ong, no. 17 055. Rope pip 
Warren, Sanford, no. 10,121; Wickford, June 18, 1908, 
Williams. Commence: Bethlehem, Weatherby, no. 4956; 

ayuga 
Sate ities Long Island, ice: 22, 1858, E. S. Hoar. 
EW Jersey: New Brunswick, FL. Stevens in Halsted’s Am. 

Weeds, no. 119; east of Cedar Grove, Ocean Co., Fogg, no. 4832. 
Pennsyivanta: West Philadelphia, J. W. Adams, no. 619. 

_ 7I am purposely refraini ee to the identities of the species of Miller 
incl 

pu us radicans 
The latter, as shown by a photograph of the type (our PLATE 683, Fic. ey is the shrub 
with ristivy small, firm and aes ovate to ovate-lanceolate leaflets with 

Miller, 

be interpreted. " ; 

several additional names, listed by others without question. so plastic 
* group their identity, merely from the vague descriptions, can 
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DELAWARE: south of New Castle, Tidestrom, no. 11,547; east of 

Leipsic, Kent Co., E. L. Larsen, no. 714. West VIRGINIA: Hen- 

dricks, Tucker Co., A. H. Moore, no. 2115. Vircrta: False 

Cape, Fernald & Long, no. 4016; Bedford Co., June and Sept., 
1871, A. H. Curtiss. Sour Carouina: type of R. T oxicoden- 

dron, var. y microcarpa Michx. (photo. in Gray Herb.). Fiona: 
Alva, Lee Co., Hitchcock, no. 39; Sykes Hammock, Dade Co, 
Small & Mosier, no. 5482; Manatee, June, 1845, Rugel; Pine 
Key, Blodgett (tracing of type of R. Blodgettii). Wisconsiy: 

Milwaukee Co., 1907, Howland Russell. Inurnors: Ottawa, 
J. W. Huett. Muynesora: near Houston, Houston Co., Butters 

& Rosendahl, no. 3614. 

When he published Rhus Blodgettii Kearney took as R. radi- 

cans the southern shrub with large, membranaceous and pubes- 

cent leaves which I am treating as a form under var. vulgaris. 

Kearney, with this interpretation of R. radicans, said that R. 

Blodgettii “may easily be distinguished by the smaller . . . thick 

and coriaceous leaflets, the upper surface shining and perfectly 

smooth, the lower surface pubescent only in the axils of the 

veins and at the base of the midrib”, while his “R. radicans 

has the upper surface of the leaf almost always pubescent at 

least on the midrib, the lower surface pubescent all over.” 

*Forma hypomalaca, f. nov., foliorum paginis infernis pilosis. 
NEw Neate atta saith wall, Vaughns, ban of Hudson Falls, 

James River, above Chippokes, June 10, 1941, Fernald & Long, 
no. 13.64. Knwrvcxy: Iroquois Park, May 16, 1932, H. Bison 
no. 06. 

} Forma malacotrichocarpa (A. H. Moore), comb. nov. CR. lit- 

toralis Mearns in Proc. Biol. as Wash. oy tas (1902), isotyP in Gray Herb. R. Toxicodendron, forma malacotrichocarPr 
. H. Moore in Ruonora, xi. 163 (1909), Tyre in Gray Her 

_Toxicodendron radicans, var. littoralis (Mearns) Barkley 2 ee 
ot. Gard. xxiv. 434 (1937). —Scattered in the range of 

glabrous-fruited plant, from Maine to Florida and Indiana. 

Barkley, 1. c., cites many specimens, to which many — 
might be added. He also includes in the synonymy Tow? 
dendron aboriginum Greene, Leafl. i. 125 (1905), from Okla- 

eee 



1941] Fernald,—Century of Additions to Flora of Virginia 593 

homa, which I have not seen. Greene’s description calls for 
“thin” leaflets and “fruit . . . sparsely muriculate”, whereas 
forma malacotrichocarpa has subcoriaceous leaves and distinctly 
pilose or villous fruit. 

Var. vuLeariIs (Michx.) DC. Prodr. ii. 69 (1825), at least as to 
basinym. R. Toxicodendron, var. a. vulgare Michx. F). Bor.-Am. 
i. 183 (1803) , photograph of Typr in Gray Herb—Swampy woods 
and bottomlands, Florida to eastern Texas, north to southern 
Maine, Massachusetts, New York and Oklahoma. The follow- 
ing, selected from:many specimens, are typical. Marne: Fair- 
field, Fernald & Long, no. 14,017. Massacuuserts: Andover, 
Pease, no. 836; Lexington, May 30, 1896, Churchill; New Marl- 
boro, July 3, 1912, Hoffmann. Ruope Istanp: Johnston, 
June 13, 1912, Thos. Hope. New Yorx: Ithaca, Wiegand, no. 
12,402. PrNNSYLVANIA: Conewago, May 28, 1889, Heller; 
Northampton, August 21, 1923, Churchill. De tawaRE: west of 
Wilmington, Tidestrom, no. 11,500. Marytanp: Horse Point, 

H CAROLINA: 

homingo, Johnston Ce. A: i ee Stevens, no. 3559; Boss, McCurtain Co., Houghton in distrib. 
Stevens, no. 3718; Commerce, Bush, no. 10,142. Texas: Lake 
omo, Tarrant Co., Ruth, no. 941. Prats 684. 

It should be noted that in publishing Rhus Toxicodendron, var. 

vulgaris Michaux made no reference to the wholly dubious 
or confused Toxicodendron vulgare Mill. His var. vulgaris can- 

not, therefore, be held as a mere transfer of Miller’s name. If 
it be urged that Michaux intended his var. vulgaris in the sense 

of typical R. Toxicodendron, it should be kept in mind that 

the specimen he described from South Carolina and Georgia 

is very different from the type of R. Toricodendron L. I am, 
therefore, taking up Michaux’s varietal name for the variation 

of R. radicans which he had. 

Bucks Co., June 10, 1928, Fred McDowell. Vurcrn1a: deciduous 

lands 
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*Forma Negundo (Greene), comb. nov. Toxicodendron Ne- 

gundo Greene, Leafl. i. 117 (1905). R. T oxicodendron Negundo 

(Greene) F. C. Gates in Trans. Kans. Acad. Sci. xli. 106 (1938) — 

Distinguished by the large mostly membranaceous leaflets vil- 

lous-tomentose beneath, the petioles also tomentose—Wo0 ed 

swamps and bottomlands, Florida to eastern Texas, north to 
Virginia, Ohio, Indiana, Illinois and Iowa. The following are 
characteristic. VircintA: Matoaka Park, James City Co. 
aldwin, no. 362; seeping calcareous wooded bluffs by Burwell’s 

Bay, James River, below Rushmere (Fergusson’s Wharf), Isle of 
Wight Co., Fernald & Long, no. 13,065; Claremont Wharf, Surry 
Co., Fernald & Long, no. 8350; Blacksburg, Montgomery Co, 
Adams & Wherry, no. 2230; Pembroke, Giles Co., Fogg, 0. 
14,773. Norru Carorina: Tryon, Polk Co., May 18, 1899, 
Churchill. Onto: Yellow Springs, Greene Co., Demaree, 0. 

11,455. Inp1ana: Ingalls, Madison Co., H. H. Smith, no. 5619. 

TENNESSEE: Maryville, Blount Co., May 3, 1934, R. K. Godfrey. 
Inuinois: Starved Rock, La Salle Co., Greenman, Lansing 
Diron, no. 66. ArKansas: Lake City, Craighead Co., Demaree, 

no. 7218; West Memphis, Crittenden Co., Demaree, no. 11,118; 
Natural Steps, Pulaski Co., Demaree, no. 8569; Norman, Mont- 
gomery Co., Demaree, no. 9563; War Eagle, Benton Co., 

Demaree, no. 6784. Loutstana: near Alexandria, Ball, no. 429, 
Kansas: Riley Co., J. B. Norton, no. 79, isoTyPE of T oxicoden- 
dron Negundo. Texas: San Antonio, Jermy, no. 326. 

*Var. Rypperciu (Small) Rehder in Journ. Arn. Arb. Xx. 416 

(1939). R. Rydbergii Small ex Rydb. Mem. N. Y. Bot. Gare. 
268 (1900). Tozicodendron Rydbergii (Small) Greene, Leafl 
117 (1905). TT. macrocarpum Greene, 1. c. (1905). T. cor 

aceum Greene, ibid. 120 (1905). T. pumilum Greene, ibid. 
124 (1905). T. punctatum Greene, ibid. 125 (1905). R. Torco 

dendron, var. Rydbergii (Small) Garrett, Spring Fl. Wasateh 
Reg. ed. 3: 69 (1917) —Woods, rocky slopes and wet peat, Gaspé 
County, Quebec, to southern British Columbia, south to A 
Scotia, northern, central and western New England, mountains 
of western Virginia, northern Indiana, northern Illinois, western 
Kansas, Texas, New Mexico and Arizona. The followimé 

pe 

1, 

pedia R., Rousseau, no. 32,417; Montmorency Falls, J. Macoun, 

no. 66,814. New Brunswick: gorge of Aroostook River; Vie- 

toria Co., Aug. 17, 1901, E. F. Williams; Woodstock, Fernald 

Long, no. 14,016. Nova Scorta: Port Bevis, Victoria Co., 

Fernald & Long, no. 21,792; Five-mile River, Hants Co., Peas’ 
& Long, no. 31,789; Bridgewater, Fernald & Long, no. 24,99: 

Marne: Fort Fairfield, Fernald, no. 1995; Winn, Fernald & Lond 
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no. 14,014; Pembroke, Fernald, no. 1993; Camden, Rossbach, 
no. 532. New Hampsuire: Stark, Pease, no. 17,465; Randolph, 
Pease, no. 16,705; Shelburne, Pease, no. 12,249. VERMONT: Wil- 
loughby Lake, June 5, 1895, Churchill; Shelburne Point, June 25, 
1913, Knowlton; Halifax, June 28, 1939, Knowlton. Massa- 
CHUSETTS: Bradford, June 17, 1914, Churchill; Stony Brook 
Reservation, Suffolk Co., June 7, 1919, Kidder. New York: 
Trenton Falls, Haberer, no. 197; Selkirk, Oswego Co., Fernald, 
Wiegand & Eames, no. 14,374; le ansing, Wiegand, no. 12,401; 
Ithaca, EZ. L. Palmer, no. 768. VircINIA: north of Hopewell Gap, 
Bull Run Mts. , Fauquier Co., Allard, no. 462; at 3600 ft. alt., 
near Luray, Steele & Steele, no. 151. Ontario: Stokes Bay, 
Bruce Peninsula, Krotkov, no. 9192. Mucuican: Charity Is- 
land, Saginaw Bay, Huron Co., September 25, 1911, C. XK. 
Dodge; Agricultural College, June 9, 1894, Skeels. WISCONSIN: 
Minong, Washburn Co., Fassett, no. '8528; Milwaukee Co., 1907, 
Howland Russell. MINNESOTA: Spring Grove, Rosendahl, no. 
280; Schoolcraft Island, Itasca Park, M. L. Grant, no. 
Manrrora: Lake Winnipeg Valley, 1857, Bourgeau. Nori 
Daxora: Devil’s Lake, July 17, 1902, Lunell. Sovrn Daxora: 
Deadwood, Rydberg, no. 83. KANSAS: at 3500 ft. alt., Syracuse, 
Hamilton Co., C. H. Thompson, no. 102, isotype of Toxicoden- 
dron macrocarpum Greene. OxiAHoMa: Knowles, Beaver Co., 

. Stevens, no. 516 (the specimen, showing the base broken 
off at ground- level, is less than 3 dm. high and characteristic var. 
Rydbergii; me memorandum on the label, “Climbing trees and 
shrubs”, must have belonged to some other number). Sas- 
KATCHEWAN: pina definite locality, 1857-8, Bourgeau. IpAHo: 
Lake Pend d’Oreille, Sandberg, M. acDougal & Heller, no. 963. 
Wyominc: Hartville, A. N ey no. 557; Rae Creek, A. Noles. 

558. 

8. Watson, no. 218: Farmington Caiion, alt. 4300-4500 ft., Pam- 
mel & Blackwood, no. 3630; Farmington, June 11, 1908, Mrs. 
Joseph Clemens; Jacksor, Draw, alt. 7000 ft., Uinta Basin, E. H. 
Graham, no. 8115. New Mexico: Kingston, alt. 6600 ft., O. B. 
Metcalfe, no. 1088, isotype of Tozicodendron punctatum Greene; 
Mogolion Mts., at 7500 ft., O. B. Metcalfe, no. 339; Winsor’s 
Ranch, alt. 8400 ft., Pecos "River National Park, Standley, no. 
4011. ARIZONA: vicinity of Flagstaff, alt. 7000 it., MacDougal, 
Ro. 28, isotype of Toxicodendron pumilum Greene; Navaho 
Reservation, C C. T. Vorhies, no. 62; Chaperon Canyon, Chiricahua 

, alt. 7500 ft., Blumer, no. 1325. WasHINcTon: Spokane, 
Suksdorf , no. 264 ( Toxicodendron coriaceum Greene), Kreager, 
no. 538 538; Waitsburg, Horner, no. R 113 B 129; Coulee City, Grant 
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Co., Thompson, no. 9115. Orrcon: The Dalles, = Howell; 
Pendleton, June, 1886, Henderson. PATE 683, F 

Var. Rydbergii is more distinct from typical Rhus radicans 

than the other varieties and forms here considered, but alto 

gether too many specimens are found which cannot be clearly 

identified. They seem to be quite transitional. There is n0 

question that it was included by Linnaeus in his R. radicans. 

Although the sheet which Linnaeus had in his own herbarium 

at the time of preparing Species Plantarum is R. radicans, 

here interpreted (PLATE 683, FIG. 1), the specimen in the Cliff 

herbarium (PLaTE 683, Fic. 2) cited by him (Hort. Cliff. 110) 
characteristic R. radicans, var. Rydbergii. The variety, I am 
told by some who have watched it in the field, rather rarely 

fruits as compared with the frequent and abundant fruiting of 

typical R. radicans. This scarcity of fruiting may, perhaps 

be correlated with the highly perfected vegetative reproduc- 
tion by subterranean stolons. There is no satisfaction in trying 

to separate the firm-leaved plants of open and more xerophitie 

abitats from the thinner-leaved plants of mesophytic areas. 

Greene indulged freely in an attempt to set up as species such 

responses to aridity and moisture, but the most extraordinaly 

of his propositions is his Toxicodendron pumilum, based upo? 

specimens collected on June 2, with the shattered fruit of Le 

preceding year persisting and the new leaves not yet expanded. 

1In ordering up the reat in the Gray Herbarium I find it necessary to have aati 
factory names for the follow 

n laeteviren® 

heiperys stat. nov. Tozicodendro 

fl. i. 123 (1905). ographic 
ypes of all three are in the Gray Seibel: all from the same ph Jeaf- 

area, and show no difference which I can detect. They have very pale and narrow 
lets as compared with the other varieties of R. radicans. in Linnae® 
R. RADICANS, var. verrucosa (Scheele), comb. nov. R. verrucosum Scheele y, fe 

xxi, 592 (1848). Tozicodendron verrucosum (Scheele) Greene, Leafl. i. 124 “a 
radicans, var. verrucosa (Scheele) Barkley in Ann. Mo. Bot. Gard. xxiv. 435 (1987). 

. RAD ta (Gr . nov. To iv. @ 
905). R. divaricata (Greene) McNair in Field Mus. ale? Bot. : 

Zey ; 

New 
- Nat . Lindh. pt. ii. 159 (1850). BR. spears 

hone pubens Engelm. ex Wats. Bibl. Tudex, 185 (1878), interpretable through referem 
escr. : with 
The sheet of the type or isot Lindheimer’s Jabel ¥? 

the detache ype in the Gray Herbarium has eraasiee Texss: 

High in thickets, ee climbing, fi. odorous. New 
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True Rhus Toxicodendron is a relatively constant species. 

Although the name was early tossed about, the specimen in the 

Linnean Herbarium (our PLATE 685, Fics. 1 and 2) which Linn- 

aeus had in preparing Species Plantarum is quite definite. It 

was properly interpreted by many of the earlier authors (Nuttall, 

DeCandolle and others) and recently by Britton and by Rehder 

as the small nonclimbing shrub of the southeastern Coastal 

Plain which was called by Michaux R. Toxicodendron, var. 

quercifolia. Barkley has given the synonymy under T'oxicoden- 

dron quercifolium [as quercifolia] (Michx.) Greene in Ann. Mo. 

Bot. Gard. xxiv. 420 (1937) and it need not here be repeated, 

except to exclude as altogether doubtful the T. pubescens Mill. 

and the resultant combination R. pubescens (Mill.) Engler. As 

to the specific name, it is somewhat singular that most, if not 

all, monographers cite the original binomial, Rhus Toxicodendron, 

without qualification as published by Linnaeus in Species 
Plantarum, ed. 1 (1753), except when, as in DeCandolle’s Pro- 

dromus (ii. 69) and in Engler’s treatment in DeCandolle’s 

Monographiae, iv. 393 (1883), they start it from p. 381, which 

was in ed. 3 (1766) of Species Plantarum, where, as in his ed. 

2 (1762), Linnaeus definitely called it R. Toxicodendrum. Bark- 

ley (p. 426), to be sure, says “R. Toxicodendrum L., Sp. Pl. 1: 

266. 1753, in part; Torr. & Gray, Fl. N. Am. 1: 218. 1838, as RF. 

Toxicodendron”, thus implying that, first, the name was spelled 

Toxicodendrum by Linnaeus in 1753 and, second, that the change 

to Toxicodendron started with Torrey & Gray in 1838. Since 

there is no justification for either of these inferences and since 

the citation in Index Kewensis is inadequate, it seems important 

to attempt a clarification of the name. As I see the facts they 

are embodied in the following paragraph. 

Ruus Toxicopenpr L. Sp. Pl. i. 266 (1753). RB. Toxicod. 

L. Syst. Nat. ed. 10, ii. 964 (1759). &. Toxicodendron L. Syst. 

Nat. ed. 11, ii, 964 (1760). R. Toxicodendrum L. Sp. Pl. ed. 2, 
i, 3882 (1762) and ed. 3, i. 381 (1766). 2. Toxicodendr. L. Syst. 
Nat. ed. 12, ii. 218 (1767) and ed. 13, il. 218 (1770). 

L. Aug. 46” and in Engelmann’s hand “Rhus T ron ? var. pubens”. The 
wth cinerous-puberulent, 

-puberulent. This I take 
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It is evident that Linnaeus and the space-regulations of his 

printers caused some doubt as to the ending of the name, 4 

borrowing of the earlier generic name Toxicodendron. Fortt- 

nately, however, the first time the full spelling was used (unless 

unhappily, I may have overlooked a case) for the species, i 

1760, Linnaeus conformed to the long-established usage. 

Typical Rhus Tozxicodendron has lobulate or coarsely toothed 

leaves suggesting oak-leaves, whence the colloquial Porson 

They are crowded near the tip of the slender ascending stem all 
thus appear somewhat falsely verticillate. Their lower sul 

faces are velvety to the touch with dense pilosity, and the fruit 

is commonly very pubescent. The lobes or teeth vary from 
rounded to deltoid but there seems to be no clear character t0 

separate such variations. In adding to the synonymy Greene 
published several names. One of his proposed species, Tone: 
dendron compactum Greene, Leafl. i. 126 (1905), of which al 

isotype is before me, had leaflets which “recall strongly 
of some oaks of the black oak series; though the lobes are 4 

obtuse.” On the next page it was said of T. querclee 

(Michx.) Greene that “Its leaflets are patterned always 4 : 
the black-oak type, i. e. are acutangular, while in . - r. ee 

pactum they have sinuate and rounded lobes, imitating 
white-oak type”. e 

Scattered through the range there are colonies with ae 
less elliptic and almost entire to barely undulate leaflets. TH 

are so definite that I am calling them 

*R. Toxicopenpron, forma elobata, f. nov. (ra. 685, nee foliolis ellipticis subintegris. New Jersey: 114 miles sou alt 
of Bridgeton, Cumberland County, July 20, 1909, S. S. 1 of TYPE in Herb. Gray.). Vuircrnua: dry sandy woods ae Petersburg, June 8, 1938, Fernald & Long, no. $346 - bee 
tional) ; dry sandy pine and oak woods north of Orion, ithout ville County, Fernald & Long, no. 13,675. LovIsiaNa: Wi 
statement of locality, Hale. 

d Throughout its broad range, from New Jersey and Mat 
to Texas, the fruit of Rhus Toxicodendron is usually quite t 
bescent. At one of our stations in Sussex County, — 
however, the fruit is essentially glabrous. This plant 
calling 



| 

3 

. 
: 

1941] Fernald,—Century of Additions to Flora of Virginia 599 

*R. ToxicopENnprRON, forma leiocarpa, f. nov., fructibus glabris 

vel glabratis—Vircin1a: dry open sandy pine and oa ickets 

near the County Line, south of Jarratt, June 8, 1938, Fernald 

: i no. 8347 (ryPE in Herb. Gray, 1soryPE in Herb. Phil. 

cad.). 

TE 684  bagh characteristic terminal leaflet, x 1, of Ruvs RADICANS, 

var. vuLGARIS (Michx.) DC., from Tishomingo, Oklahoma, H. W. Houghton 

in distrib. G. W. Stevens, no. 3559 (quite like the Type of R. Tome - 

dron, var. vulgare Michx.—photograph too weak for reproduction). 

In PLATE 685, FIGs. 1 and 2 are from the TYPE of KHUS ToxICoDENDRON 

L.; ric. 3 from type, X 1, of R. ToxicoDENDRON, forma ELoBaTA Fernald. 

Tue VarRIATIONS oF RHUS AROMATICA IN THE GRAy’s MANUAL 

Rance (Puiates 686 and 687). — 

Ruvs aromatica Ait., var. arenaria (Greene), comb. nov. 

Schmaltzia arenaria Greene, Leafl. i. 130 (1905). 2. trilobata, 

var. arenaria (Greene) Barkley in Ann. Mo. Bot. Gard. xxiv. 

408 (1937) ; Schmaltzia trilobata, var. arenaria (Greene) Bark- 

ley in Am. Midl. Nat. xxiv. 660 (1940). 

The small-leaved extreme of Rhus aromatica which centers on 

the dunes at the head of Lake Michigan has the characteristic 

fruits and stones of R. aromatica, not those of R. trilobata Nutt. 

The latter, described from “the central chain of the Rocky 

Mountains” has, as originally described, “the nut flat”. In his 

treatment of the group, originally in Rhus, when, under conserva- 

tive influence, he followed the broad and mature judgment of 

DeCandolle, Torrey, Gray, Endlicher, Bentham & Hooker, 

Engler and many others (including even Rydberg and Small in 

their later years) in maintaining the subgenus within Rhus, 

and in his latest paper, preferring the procedure of Desvaux, 

Rafinesque and Greene in keeping it apart, Barkley places the 

small-leaved shrub of the dunes of Lake Michigan under BR. tri- 

lobata or Schmaltzia trilobata because of its small leaves, 

with flabelliform terminal leaflet. 

That the group is most complex every one knows; and Rafin- 

esque, Greene and Rydberg proposed nearly half a hundred spe- 

cific names for its variations in the United States alone. The 

shrub of “the central chain of the Rocky Mountains”, from Al- 

berta to New Mexico, described by Nuttall as FR. trilobata (PLATE 

686, figs. 1-5) has the fruit pruinose with waxy OF glandular 
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atoms and without or with only remote nonglandular villi. The 
stone (Fics. 4 and 5) is 4.5-6 mm. long and strongly flattened, 
the sides almost plane. 

The more eastern Rhus aromatica Ait. (R. canadensis Marsh, 

not Mill.) has larger leaves than in R. trilobata and the fruit 
is very densely long-villous, so densely that the surface of the 
fruit is almost hidden (pLare 687, Fic. 9); and the relatively 

plump (though compressed) stones (Fics. 10 and 11) have some- 
what rounded to subumbonate sides and are 3.84.5 mm. long. 
It is, therefore, significant that the small-leaved shrub of the 
dunes of Lake Michigan described by Greene as a species, 
Schmaltzia arenaria (PLATE 686, Fics. 6 and 8-10), and treated by 
Barkley as an isolated eastern variety of the western Rhus or 
Schmaltzia trilobata, should have the densely long-villous frult 

(FIG. 8) and the relatively plump and small stone (FIGS. 9 and 

10) of the eastern R. aromatica. Although in his recent Flom 
of Indiana Deam follows Barkley, it is quite reassuring that, ™ 
his detailed account of the small-leaved shrub of the Indiana 
dunes in his earlier Shrubs of Indiana (1924), he should have 
said: “It appears to be a dwarf form [of Rhus canadensis, |. © 
R. aromatica] with puberulent branchlets. All specimens fro” 
the dune area belong to this form, and specimens from Porter 

County were referred to this species by Nieuwland. A study 
of the branchlets of specimens from thirteen counties shows 
that those from the dune area of Lake Michigan, and from 
Clark and Harrison Counties are puberulent. The remaindet 

are smooth or nearly so. It is believed that the smoothnes 
or pubescence of the branchlets is a character not sufficient t° 

divide the species, on account of the intergrading forms.” 
Consideration of the lines, if there are any, between Rhus 

aromatica and R. trilobata, as the latter is reputed to — 
the Gray’s Manual range, leads one to Schmaltzia serotina au 
S. lasiocarpa Greene. Their treatment by different authors ¥ 
as follows: 

SCHMALTZIA SEROTINA Greene, Leafl. i. 131 (1905). %. ere 
carpa Greene, ibid. 141 ( 1905). Rhus canadensis, var. “wee 
br lead & Steyermark in Ann. Mo. Bot. Gard. 

1 Deam, Shrubs of Indiana, 173 (1924). 

R. trilobata, var. serotina (Greene) Barkley 7 

: 

4 
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Ann. Mo. Bot. Gard. xxiv. 406 (1937). Rhus aromatica, var. 

serotina (Greene) Rehder in Journ. Arn. Arb. xx. 415 (1939). 

Schmaltzia trilobata, var. serotina (Greene) Barkley in Am. 

Midl. Nat. xxiv. 661 (1940). 

I have before me many of the numbers cited by Barkley, in- 

cluding nine sheets from the original collector of Schmaltzia 

serotina and an isotype of Greene’s S. lasiocarpa, treated, cor- 

rectly, by Barkley as inseparable from S. serotina. It is, then, 

important to note that these have heavily long-villous fruit 

(PLATE 687, Fics. 2 and 5) as in Rhus aromatica and the rela- 

tively plump stone (ric. 6) as in the eastern species. Their 

terminal leaflets were described by Barkley under R. trilobata, 

var. serotina as “4-9 cm. long, 5-8 cm. broad”, and he con- 

sidered them “a fairly uniform variety with fruit characters 

similar to the species, and with leaf characters between those 

of the species and R. aromatica.” The variety, as it occurs from 

Iowa and eastern Nebraska to Arkansas and eastern Oklahoma, 

is nearly uniform, but in the many sheets before me the terminal 

leaflets are only 2.5-6 cm. long and 24 cm. broad. Greene’s 

original description of his Schmaltzia serotina, from Missouri, 

said “terminal leaflet 2 inches [5.7 cm.] long or more, 1% 

[3.8 cm.] wide; his account of his S. lasiocarpa, from Kansas, 

said “terminal leaflet 114 to 134 inches [3.18-4.45 cm.] long”. 

I am unable to reconcile Greene’s original measurements or my 

own with those given by Barkley in his monograph. Neither 

do I find the “uniform variety with fruit-characters similar 

to the species [R. trilobata]”, at least as shown by the series 

from Nuttall’s type-area of R. trilobata, “the central chain of 

the Rocky Mountains”; for typical. R. trilobata, as already 

noted, has pruinose and only sparsely if at all villous fruit and 

flattened stones, R. aromatica; var. serotina densely long-villous 

fruit and smaller and plumper stones. 

Two other characters seem to me wholly to justify Palmer & 

Steyermark and Rehder in treating Schmaltzia serotina as a 

variety of Rhus aromatica, rather than of BR. trilobata. These 

are the bracts of the ament, and the relatively short pedicels. 

In typical R. trilobata the loosening bracts (PLATE 686, FIG. 2) 

of the ament are densely villous over the back; in R. aromatica 

they (PLaTE 686, FIG. 7 and PLATE 687, FIG. 7) have a nearly 
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or quite glabrous area within the densely ciliate margin. In 
f. aromatica, var. serotina the bracts (PLATE 687, Fic. 4) show 
the bare area as in true R. aromatica. 

Barkley characterizes the eastern Rhus aromatica! as having 
“flowers almost sessile”, while his description assigns R. trilobata 
“pedicels about 2.5 mm. long.” Pare 686, Fic. 7 and PLATE 
687, Fic. 8 show portions of flowering aments, < 10, from Natural © 
Bridge, Virginia, of typical R. aromatica; PLATE 687, FIG. 3,4 
similar portion, also x 10, of an ament from Greenwood, Mis- 
souri (cited by Barkley), of R. aromatica, var. serotina. That 
the flowers in PLATE 686, FIG. 7 and in PLATE 687, FIG. 8 are not 
“almost sessile” and that the pedicels in PLATE 687, FIG. 3 do nd 
approach “2.5 mm.” is sufficiently evident. : 

I am fortunate that all the variations of the Schmaltzia-series 
within the Gray’s Manual range are so clearly referable t 
Rhus aromatica, for farther west the complex generally ref 
to R. trilobata or its varieties shows many unfortunate trans : 
tions. R. canadensis, var. serotina, with leaflets too large and 
fruit too densely villous for typical R. trilobata, passes we 
sensibly, it would seem, into the very small-leaved but villous 
fruited shrub of Kansas, Oklahoma and Texas which Greent 
called Schmaltzia pulchella, S. quercifolia and S. tridophylloides 
all of which are unequivocally placed by Barkley under R. i 
lobata (typical) or one of its varieties. These seem to merge 
westward and northwestward into the shrub with sparsely ee 
lous to non-villous fruit; and the old-fashioned treatment ° 
them all as geographic varieties of a single specific type MY 
prove to be the sound one. 

686 f ia. 1, fury. 
from Leucite Hills, Wyoming, Merrill & Wilcox, 00. 10, FIG. 2, Spe of inflorescence showing pubescent backs of bracts, x & 

from Blue Grass Hills, Wyoming, A. Nelson, no. 322; ric. 3, ” 1350; from Twin Falls and Shoshone Falls, Idaho, Nelson & Macbride, no. 124 
Fics. 4 and 5, stone, x 5, from Howe's Gulch, Colorado, Crandall, no. id: 
Fics. 6, 8, 9 and 10, R. aromatica Ait., var. ARENARIA (Greene) Ferns 

ey from but two stations in Canada: bi <a 

it 
sin far from Ottawa; and Shannonv: 

ily north of the east of Lake Ontario. Nevertheless, his map, with only *¥? dots in Canada, indicates the Species as growing from Nippissing District to 
north of Lake H and also miles northwest of its cited Canadian wore in Boston, where, of course, it is © + and of it as a native of New England outside of western Vermon 
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FIG. 6, eta wed branch, x 1, from Pine, Indiana, Lansing, no. 2711; Fra. 8, 
drupe, X 5, from Port Chester, Indiana, July 19, 1920 uae C. Peattie; A at 
9 a 10, tee from same collection. Fic. 7, port: of inflorescence of 
R. aromatica Ait., to show awe pcayrear r= hicile ad’ long pedicels, x 10, 
from Natural Bridge, Herniegey May 8, 1887, Kenne 

In PLATE FIGS. are of RHUS AROMATICA Re var, SEROTINA (Greene) 
Rehder: ric. 1, flowering Heals < 1, from Greenwood, Missouri, Bush 
no. 6676; FIG. 2, pie branch, X 1, from ae County, Towa, June 

Fies. 7-11, R. sromatica Bing FIG. 7, portion of expandin, g i eeneos 
showing iT aden backs of bracts, X 10, from Guilford, Connecticut, May 

1905, G. H. Bartlett; ric. 8, portion of expanded saad showing 
long pedicels, x 10, from N hina’ Heides: Virginia, _ , 1887, Kennedy ; 

Fic. 9, portion of drupe, X 5, from Lansing, New York, MacDaniels, no. 
4508 Bsa 10 and 11, cae: x 5, from Middleburg, pe York, Svenson, 

CELASTRUS crepes eas Thunb. To the station recorded in 
Canine. xiinte add one in Henrico County: thickets and 
borders of boas: Richmond, no. 12,717. 

C. scanpens L. Iste or WicHt County: thicket back of 
sand-beach of Burwell’s Bay, tet River, below Fort Boykin, 
no. 12,716. Surry Cou rich calcareous wooded ravines 
along James River, Ciareinnae no. 13,680 (plants weak and 
sterile). See p. 520. 
Our first records from the Coastal Plain of Virginia. 

STAPHYLEA TRIFOLIA L. To the few Coastal See stations 
St aries add one in Dinwippie pea: : wooded bottomland o 

bluffs along James River below ah Boykin, no 13 070; seen 

in great, Ab luediies west of Fort Boykin. Sussex County 
alluvial woods along Nottoway River. at ais br Bridge, 
south of Peanut, no. isis See pp. 505, 510 and 

A. vip L., 

: ay wo 0 and clearings south of Berlin, no. 7526. 

EMOND CoUuNTY: cone: wet pineland southwest of Marsh 
Hill School, pes of ‘South Quay, no. 12,721. 

Range extended north from South Carolina. 
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“IMPATIENS BIFLORA Walt., forma Praser A. H. Moore. Kise 
Wiu1aMm County: fresh tidal marsh of Pamunkey River, Sweet Hall, no. 12,724. 

*I. BIFLORA, forma IMMACULATA Weatherby. Kina Anp Queen 
County: fresh tidal marsh of Mattaponi River, Walkerton, m0. 
12,723. 

*PARTHENOCISSUS INCERTA (Kern.) K. Fritsch, forma gi 
PHYLLA (Lauche) Rehder. DinwippiEr County: waste place, 
Petersburg, no. 12,408; spread from cultivation. i: AMPELOPSIS ARBOREA (L..) Koehne. To the few recorde ke 
tions add the following. Princess ANNE County: climbing - 
in trees, Cedar Island, no. 12,406. Iste or WIGHT pec 
waste ground near Lee’s Mill, no. 12,407. See pp. 513 an be 

*VITIS LABRUSCANA Bailey. Henrico County: waste Pp and railroad ballast, Richmond, no. 12,405; obviously from seed | thrown from car-window 
Fernald. - AESTIVALIS Michx., var. ARGENTIFOLIA (Munson) Fe Bay Surry County: thicket back of sand-beach of Cone 790) James River, northwest of Chippokes, nos. 12,728 and Jame IsLe or Wicut County: similar habitat, Burwell’s Bay, River, below Rushmere (Fergusson’s Wharf), no. 12,780. i The common northern and upland extreme with petioles a new branchlets glabrous. See p. 524. 

he V. CINEREA Engelm. Local range extended northward Batis James River. IsiE or Wicut County: thickets and bor James ryPress and gum swamps back of beach of Burwell’s te ‘ley’ River, below Rushmere (Fergusson’s Wharf) , no. mee a Beach (MacKimmie’s Wharf), near Rushmere, no. 12,7 ket back : ANA Munson. Isiz or WicHt County: thick Beath of sand-beach of Burwell’s Bay, James River, at ery of (MacKimmie’s Wharf), near Rushmere, no. 12,732; bor below ) Press and gum swamp back of beach of Burwell’s Bay, Rushmere (Fergusson’s Wharf), no. 12,733. See p. 524. 
First record east of the upland of western Virginia. oh *TILIA FLORIDANA (V. Engler) Small. Surry Coa woods on fossiliferous sandy slopes of gullies near Clar Wharf, no. 7897 (as T. Michauzii Nutt.). 
Extension north from North Carolina. 

: else- a, as it occurs along the lower James, is as baffling yi tion where. I find myself incapable of applying with satisfact 

species in Bot. Gaz . Ixvi. 421-438, 494-511 (1918), But, jude ing by specimens fl so identified, our no. 7897 seems to be 7. for 

| 

. 
| 
| 

| 
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dana (V. Engler) Small, Fl. Se. U. S. 761 and 1335 (not “Ashe, 

Fl. Southern U. S.,”’ as cited by Sargent). 

Near the station for no. 7897 there are handsome trees with 

the leaves heavily white-felted beneath when mature, our no. 

8365, which I have already reported as T. heterophylla Vent. It 

is a close match for many specimens from the Appalachian Up- 

land but perhaps not for “7. heterophylla” as interpreted by 

Sargent, op. cit. 423. There, in his key, he assigns “7. hetero- 

phylla” “petioles not more than 4 cm. long; . . . flowers 3.5-5 

mm. long”, as contrasted with his proposed new T. monticola: 

“petioles up to 7 em. in length; . . . flowers 10-12 mm. long”. 

On p. 504, however, he describes his “J. heterophylla” with 
“Flowers 6-7 mm. long”; and under 7’. heterophylla, with “petioles 

not more than 4 cm. long”, Sargent (p. 509) retains as var. 

Michauzii (Nutt.) Sarg. the cordate-leaved tree occurring from 

“southern and western New York .. . to Missouri and north- 

western Arkansas, . . . Southward through Kentucky and 

Tennessee ... , Georgia and... Alabama”. If T. heterophylla 

has “petioles not more than 4 cm. long”, it is most disconcert- 

ing that so many specimens from western New York, Pennsyl- 

vania, Ohio, Kentucky and Tennessee (Sargent’s T. heterophylla, 

var. Michauzii) should have them often 5-8 cm. long: Ithaca, 

New York, Palmer & Eames, no. 792, up to 5 cm.; Alexandria, 

Huntingdon County, Pennsylvania, Porter, up to 6.5 em.; New 

Bloomfield, Perry County, Pennsylvania, Adams, no. 1394, up 

to 5.3 em., with flowers 8 mm. long; near Cincinnati, Ohio, 

C. G. Lloyd, up to 5 em.; Garner Creek, Kentucky, McCoy, 

no. 136, up to 8.2 em.; Anchorage, Kentucky, Le Constant et al., 

no. 137, up to 5 em.; etc. These, although in the range given 

by Sargent for his T. heterophylla, var. Michauxu and outside 

the range assigned by him to his T. monticola, can scarcely be 

separated from specimens cited by him under the latter. Until 

those who see different species in this group give us & state- 

ment of characters which really separate them it is quite un- 

Satisfactory to attempt differentiation. 

A word should be said regarding Tilia americana L. and T. 

neglecta Spach. Sargent (p. 424), stating that T. americana 

was based by Linnaeus upon a specimen from Kalm “not in the 

Linnaean Herbarium”, rejected the name, since it had been used 
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for the northern species (T. glabra Vent.) and because “both 
T. neglecta and T. heterophylla Michauzxii are more common in 
the part of the country which he [Kalm] visited than the tree 
which recent authors have called 7. americana.” The latter 
occurs generally from western New Brunswick across Maine 
and Quebec to Manitoba, thence southward, Victorin, Fl. Laurent. 
382, saying of its occurrence in Quebec “Général, sauf dans 
le nord-est”, Dole and others, Fl. Vt. 187, citing it as “common” 
in Vermont, and House saying of it in New York “Common it 
most sections of the State”. Stone (Pl. So. N. J. 548) said oi 
it in New Jersey “Common in the northern counties, and ot- 
casional southward” but he knew of no other species there; and 
Porter (Fl. Penn. 208) cited it from most counties of easter 
Pennsylvania and no other species there. 7. neglecta is said 
by Sargent (p. 492) to reach its northern limit near Montreal, 
though Victorin (Fl. Laurent. 382) was doubtful of its occur- 
rence anywhere in the province of Quebec. From the doubted 
station near Montreal T. neglecta was given a range “to the 
coast of Massachusetts and New York, to the valley of the 
Potomac River and along the Appalachign Mountains to those 
of North Carolina and to... Mississippi” etc. Now, 
examination of Kalm’s routes shows that he spent much ume 
in eastern Pennsylvania, New Jersey and northern Delaware 
and that he went up the Hudson, through Lake Champlait, 
thence to Montreal and eastward to Quebec and beyond, also 
to the Ontario Basin of New York State, always within the 
area of T. americana as generally understood and mostly oil 
side the ranges of the other two species. The identity of Kalms 
specimen can hardly be doubted. It is, furthermore, certainly 
not without significance that in September, 1748, in an enumer 

_ ton of the trees of the Philadelphia region, Kalm listed as 2° 
52 “Die Linde, in guter Erde” This could have been only 
T. americana as regularly interpreted. As to T. neglecta Spach (T. Michauzii sensu Sargent, 20 Nutt.), it is a baffling series with little constancy. Theoretically 1t should have the leaves green or merely grayish beneath, with 
loosely scattered stellate hairs and simple pilosity. In however, few different collections can be closely matched on¢ 
*Kalm, Reise, i. 221 (1757), 
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with another. It seems to be a series very close to glabrous 

T. americana, but with some stellate or mixed pubescence. 

As now interpreted it is surely not a satisfactory species. I 

have temporarily placed here our no. 8763 from Eastover, Surry 

County, and our no. 13,083 from banks of the James west of 

Fort Boykin, Isle of Wight County. These have permanent pu- 

bescence like that of the tree of “the coast of Massachusetts” 

(Harwich, Fernald & Long, nos. 17,083 and 18,742) which 

Sargent (p. 495) refers to T. neglecta. Since, however, his key 

(p. 423) calls for “tufts of axillary hairs not conspicuous” and 

his fuller description (p. 494) says “furnished with conspicuous 

tufts of axillary hairs”, the would-be interpreter is left high 

and dry. Furthermore, at the station for no. 13,083 three trees 

side-by-side are referable to (1) the narrow-leaved extreme of 

T. heterophylla, (2) the broader-leaved extreme of T. hetero- 

phylla and (3) the green-leaved T. neglecta. It is most difficult 

to imagine seeds of three different species landing on the shore 

of the James at this point and then producing three large trees 

of different species side-by-side. 

Sma RHOMBIFOLIA L. To the single Virginian station recorded 

(in Southampton County) add one in ISLE OF Wicut County: 

roadside, Lee’s Mill, no. 12,738, a single healthy plant, obviously 

New York, to Virginia. Type: Hudson County, New Jersey, 

. C. Eaton in Herb. Gray. 

Kosteletzkya virginica is represented in Virginia by three 

varieties, Typical K. virginica (L.) Presl, for want of better 

knowledge of the Linnean type of Hibiscus virginicus L. (which 

must await the present war), I am taking in the sense of the 

Sprague drawings published when the specific combination was 

ascribed to Pres] by Gray in his Gen. ii. 80, pl. 132 (1849). 

Sprague’s published plate and the drawings which form its basis 

were of the southern extreme which occurs from the Gulf States 

and Florida north to southeastern Virginia. Whereas the north- 

em var. aquilonia has the leaves mostly angulate-rotund to 
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-ovate, with only the upper and bracteal ones becoming nal- 

rowly ovate to lanceolate and hastate, var. typica* has the nar- 

rowly ovate to lanceolate and hastate blades extending farther 

down the stem. In var. typica (Fics. 1 and 2) the flowering 

calyx (ric. 1) is 8-13 mm. high, with linear-subulate bractlets 

6-10 mm. long, the expanded flower (Fic. 1) with petals 3.2-45 

cm. long and 2-3 em. broad, with the column of stamens and the 

styles 1.5-2.5 em. long. In var. typica, furthermore, the carpels 

(Fic. 2) are copiously villous-hirsute with hairs 1.5-2 mm. long. 

The smaller-flowered var. aquilonia has the flowering calyx 6-10 

mm. high, the bractlets 2.5-6 mm. long, the expanded corolla 

(ric. 3) with petals only 1.8- (rarely) 3 cm. long and 1-2 om. 

broad, the column 0.65-1.5 em. long, the carpels (ric. 4) mor 

sparsely hispid-setose with straight setae only 0.5-1.5 mm. long. 

The third variety in Virginia is var. altheaefolia Chapm. 

coarser, with copius rough tomentum on stem and foliage 8” 

ing a paler and plush-like appearance, the leaves often without 

divergent basal lobes, the thick pedicels rarely equaling thei! 

subtending leaves (in vars. typica and aquilonia the more slenaet 

pedicels frequently overtopping the subtending leaves), the 

flower much as in var. typica but with more hispid-tomentos 

calyx, the carpels (Fic. 5) very heavily villous-hirsute. 

Characteristic Virginia specimens of the three varieties are 

cited below. 

_ Kosteverzkya vircrnica (L.) Presl. James City Count 
tidal marsh along Chickahominy River west of Toano, R. M: 
Menzel, no. 270. Princess Anne County: open clay at border 
of woods, east of Little Creek, no. 4029. Isuz or Wier’ 
County: cypress and gum swamp back of the beach of Burwell 
Bay, James River, below Rushmere (Fergusson’s Wharf), D® 
12,737. S$ unty: swale back of sand-beach of Jame 
River, Claremont, no. 13,691. See p. 525. f 

"Var. A Fern. Anne County: border ° 
salt marsh, arm of Lynnhaven Bay, at Third Street Bridge; 
Great Neck, no. 4937. Norro.K County: brackish marsh ne2! 
Kempsville, Fernald & Griscom, no. 1. Surry CouNTy: 
springy swale by Cobham Bay, James River, northeast of ChIP” 
pokes, no. 12,736. 

A viRGtNica (L.) pi. 1 oe ; 
Ph ae Presl, var. typiea. Hibiscus virginicus L., SP- 

697 (1753). K. virginica (L.) Presl ex Gray, Gen. ii. 80, pl. 132 (1849). 
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__*Var, ALTHEAEFOLIA Chapm. Princess ANNE County: brack- 
ish to fresh marsh along Back Bay, margin of Cedar Island, no. 
12,409. See p. 513. 

In PLATE 688 Fics. 1 and 2 are of KosreLerzKyA virainica (L.) Presl, 
var. TYPICA: FIG. 1, flowering branch, x 1, from below Rushmere (Fergus- 
son’s Wharf), Virginia, Fernald & Long, no. 12,737; ria. 2, fruit, x 3, from 
east of Jacksonville, Onslow County, North Carolina, Godfrey, no. 6397. 

Fics. 3 and 4, var. AQUILONIA Fernald: ric. 3, flowers, < 1, from the TYPE; 

Fig. 4, fruit, X 3, from south of Hancock’s Bridge, Salem County, New 

Jersey, Fogg, no. . Fig. 5, var. ALTHEAEFOLIA Chapm.: fruit, x 3, from 
Lake Okeechobee, Florida, Small, no. 8218. 

“HYPERICUM DENTICULATUM Walt. GREENSVILLE County: 
argillaceous clearing in swampy woods near Readjuster Bridge, 
northeast of Orion, no. 12,132. See p. 500. 

var. LATISEPALUM Fernald. To the single re- 
t 

River, Lanexa, no. 13,698; similar habitat, Lacey Creek, west 
of Walker, no. 13,697. : 

CROCANTHEMUM; HAS IT REALLY STABLE GENERIC CHARACTERS? 

(Puates 689 and 690).—In Engler & Prantl, Die natiirlichen 

Pflanzenfamilien, iii. Abt. 6: 304-306 (1895), Reiche followed the 

conservative and conventional course and held Helianthemum 

as a single genus, with several subgenera, throwing all American 
Species, no matter what their habit, inflorescence and style- 

characters, into an all-inclusive subgenus Lecheoides (Dunal) 

Reiche (§ Lecheoides Dunal). In this course Reiche followed 

the best students of the past. Shortly thereafter, again in one 

of the Englerian series, Halimiwm (Dunal) Willk. and Tuberaria 

(Dunal) Spach were taken out of Helianthemum, this time by 
Grosser in Engler, Das Pflanzenreich, iv'®*. 9 and 10 (1903). 

Grosser defined the three genera recognized by him as follows. 

tali, 0 - 

bryo circinatus vel subcircinatus, non plicatus. 

oe oe een ses e® 
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2. Stigma sessile vel stylo brevissimo suffultum. Sepala 
5. periphaericus triangulariter flexus au 
curvatus, non plicatus. Funiculi validi media parte 
inflati. Genus gerontogaeum....... 2. Tuberaria (Dunal) Spach. 

3. Stigma stylo elongato basi saepius geniculato vel sig- 
moideo-c o simpliciter vel 
biplicatus. Funiculi obconici, validi, non filiformes. 
Genus gerontogaeum.................. 3. Helianthemum Adans.” 

Although Grosser’s statement of the characters differentiating 

Halimium clearly said “Stigma stylo brevi, recto . . . suffultum”, 

his fuller description of Halimium (on his p. 33) allowed it to 

have “stigma subsessile’, which is precariously close to his 

“Stigma sessile vel stylo brevissimo suffultum” for Tuberaria. 

Furthermore, although in his contrasting statements H elian- 

themum was described “Stigma stylo elongato basi saeplus 

geniculato vel sigmoideo-curvato suffultum”’, Grosser allowed de- 

tailed drawings to be published, showing quite straight styles 
(in Helianthemum Strickeri Gross., in his fig. 15D; in Helian- 

themum Schweinfurthii Gross. (his fig. 16C) and in H elianthem- 

um aegyptiacum (L.) Mill., his fig. 18I—our PLATE 690, FIG. 4). 

All North and South American species were placed in two 

sections of Halimium, the third section being of the Old World. 

The first, Halimium § Spartioides Grosser, is Pacific American, 

plants with broom-like habit, no cleistogamous flowers, and 

seeds said to be numerous (“Capsula polysperma”), such speci® 
as Helianthemum Greenei Robinson (H. occidentale Greene, not 

Nym.), Helianthemum scoparium Nutt. (our PLATE 690, FIG. ° 
and Helianthemum spartioides Pres]. The second section recog" 

nized by Grosser was Halimium, § Euhalimium Grosset, Old 

World plants with isomorphic flowers and few or many S@"" 
The third of his sections was the polymorphic American Halim- 

um § Lecheoides (Dunal) Grosser, with habit not broom-like, the 

flowers either uniform and showy or the later ones cleistogamous 

and with few ovules. 
This section included such dissimilar plants as H elianthemum 

carolinianum (Walt.) Michx. (our pLaTe 689, Fics. 1-3); the 

type-species of Crocanthemum Spach, with broad rosulate leav® 

much as in Tuberaria guttata (L.) Grosser or H elianthemum 

guitatum (L.) Mill. (our pLate 689, ric. 4), with cleistogamous 
flowers so rare that, in revising Helianthemum for Small’s Flora 
of the Southeastern States, ed. 2: 793 (1913), Barnhart seP® 
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rated it from the other eastern American species by “Flowers all 

alike and petaliferous”, and with the broad stigma (Fic. 3) 

nearly or quite as sessile as in the most extreme members of 

Old World Tuberaria (as in Tuberaria globularifolia (Lam.) 

Willk2, our ric. 5), in some of which the cauline leaves are 

opposite or the- upper alternate (PLATE 690, Fic. 1) and the 

flowers are “nicht selten kleistogam und dann manchmal apetal” 

—Janchen; Helianthemum brasiliense (Lam.) Pers. (our PLATE 

690, rics. 2 and 3) with lower leaves sometimes opposite; 

Helianthemum glomeratum Lag., clearly illustrated by Grosser, 

l. e. fig. 11A, with opposite (instead of alternate) leaves, the 

petaliferous flowers (our PLATE 690, Fics. 6 and 8) with definite 

styles as defined for the group, the cleistogamous flowers abun- 

dant; Helianthemum corymbosum Michx., which has both showy 

petaliferous and apetalous and cleistogamous flowers in the same 

corymb; H. canadense (L.) Michx., with the cleistogamous 

flowers in separate inflorescences, the broad stigma (our FIG. 10) 

essentially sessile; H. propinquum Bicknell, with slender style 

(fig. 11); and H. capitatum Nutt. (Fic. 9) and H. rosmarini- 

folium (fig. 7) also with slender styles. 

In a third of the Englerian series, Die Pflanzenfamilien, Aufl. 

2, Bd. 21: 300 et seq. (1925), Janchen took his turn at revising 

the generic lines, here following his Bemerkungen 2 er 

Cistaceen-Gattung Crocanthemum.” Janchen felt that all the 

American plants ought to be treated as a single genus, because 

they had long been segregated geographically from the Old 

World ones, a type of wishful thinking too frequently taking 

the place of detailed studies and careful taxonomy. Halimium 

of Grosser’s treatment in Das Pflanzenreich was forthwith split, 

throwing out all species which occur in the Americas as a sepa- 

rate genus, Crocanthemum Spach. The chief differences between 

Halimium, Tuberaria and Old World Helianthemum were given 

much as they had been by Grosser; but strictly — 

Crocanthemum was contrasted with Old World H alimium as 

having spirally arranged (instead of opposite) leaves, cleisto- 

*On his p. 53 Grosser cited the species as Tuberaria “globulariifolia ee babe 

sgl ogee ae 
as Cistus globularifolius, not “globulariaefolius”. 

*Janchen in Osterr. Bot. Zeitschr. Ixxi. 266-270 (1922). 
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gamous flowers in some of the species (instead of in none), sepals 

5 (instead of 3 or 5) and in being native of the Americas (i- 

stead of the Old World). If development in the New World, 

as contrasted with the Old World, is alone a generic character, 

then several of our sections of Viola (either with or without 

cleistogamous flowers) are genera; so are scores of other Ameri- 

can subgenera, sections and series in genera also represented in 

the Old World. In his paper in 1922 Janchen noted that 

Crocanthemum had been taken up by Britton and by Bicknell. 

In regard to Britton’s subscribing to Crocanthemum as @ genls 

I wrote in 1917: “It is noteworthy in this connection that even 

Dr. Britton, under Crocanthemum in the Illustrated Flora, m- 

serts after C. majus a newly recorded species for the region, not as 

Crocanthemum but as Helianthemum georgianum, thus indicat- 

ing that the change to Crocartthemum was made at the last 

moment and apparently without very careful study of the 

question”. If the segregation of amphigean genera is justified 

merely because Britton or his follower, Bicknell, segregated 

them, then the sections of Polygonum must be treated as gene™ 
and we must take up Persicaria, Bistorta, Tracaulon, Timaru, 

&c. It is doubtful if Britton and Bicknell (who was a0 3 

tensive and keenly observant local amateur) gave the thorough 

world-wide study to Polygonum that it has received from 

Meisner and others who have viewed it in relation to all the 

genera in the family and have kept it intact. It is also 

dent, from the above quotation, that Britton did not 8° ist 
tensively into the generic constancy of Crocanthemum. 

Rehder, following the latest German treatment, that af 

Janchen, gives in the second edition of his Manual of Cultivate! 
Trees and Shrubs, 644-649 (1940) the conventional Germanl¢ 
characterization of Helianthemum, with “Style elongated, curved 

or bent at base; sepals 5”; leaves “mostly opposite, or the UPPe 
ones alternate, rarely all alternate”. No mention is made by him 

of cleistogamous flowers in his Helianthemum, though Grosse? 

recognised 12 species of Helianthemum § Eriocarpum wit 
Flores saepissime cleistogami”; and, as already noted, the 

iF ; é h 

ples Creuse ty ano ne na wl 
with apetalous clei note ‘a bate ee et oar 
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definition, “Style elongated, curved or bent at base,” for Helian- 

themum, finds exception in numerous admitted Old World species 
of that genus with straight and sometimes very short styles. 
Halimium is defined by Rehder with “lvs. exstipulate, the lower 
opposite, the upper alternate or all alternate; . . . sepals 3 or 
5; ... style short, straight, with capitate or 3-lobed stigma”; 
and he separates “Crocanthemum Spach, differing from Halimi- 
um chiefly in alternate lvs., the presence of small cleistogamous 

fls. and 5 sepals”. In view of the “lvs. . . . upper alternate or 

all alternate; . . . sepals 3 or 5” of Halimium we are left only 

with production of cleistogamous flowers as the differentiating 

point in the strictly American genus Crocanthemum; and since 

the type of Crocanthemum, Helianthemum carolinianum, was 

collected for more than 150 years before it was recorded as ever 

producing rare and exceptional cleistogamous flowers and since 
several other species treated unequivocally as Crocanthemum 

(Helianthemum Greenei, scoparium, spartioides and others) 

hever produce them, while the short- and straight-styled species 

of Old World Helianthemum have them, the production of 

cleistogamous flowers in some but not all of the species of 

Crocanthemum does not seem to me final proof that it is, there- 

fore, a distinct genus. : 
As to the characters of the embryo, I have not had a sufficient 

series of modern Old World material to go with confidence into 

these somewhat erudite points; but the more obvious distine- 

tions recently cited give us the following results (see p. 614): 
Ih his statement in 1922 that Crocanthemum should be recog- 

nized as a distinct genus primarily because it is in America, not 

in the Old World, Janchen wrote: “It may be disputed whether 
such characters are sufficiently significant for one to base a 

Separation of genera on them, and the determination of that 

would be to a certain degree a matter of taste, so long as it can 
be considered certain that both the groups under consideration 

have a common origin and are more closely related to each 

other than either of them to a third group. (Es liesse sich 

Wohl streiten, ob solche Merkmale bedeutend genug sind, um 

darauf eine Gattungstrennung zu begriinden, und die Entscheid- 
ung dariiber wire bis zu einem gewissen Grade Geschmackssache, 

So lang es als sicher gelten kann, dass die beiden in Betracht 
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’ 

or wanting and with broad sessile stigma. 

kommenden Gruppen ge- 

meinsamen Ursprung haben 

und untereinander naher 

verwandt sind, als jede von 

ihnen mit irgendeiner drit- 

ten Gruppe).” It seems to 

me much less a matter of 

taste than of sound mor- 

phology. So long as the 

American series contains 

species which, sometimes 

in one, sometimes in al 

other, exhibit differences 

in habit, arrangement of 

leaves, isomorphy oF di- 

d ses- 

Style 

Often geniculate or curved and elongate ; or straight and some- times short. Straight and short Straight and_ short, with small or large stigma; or wanting and with broa sile stigma Straight. and short; 

Sepals 

5 
3 or 5 

5 5 

or 
with 

Is 

reduced or no petals. 

or 
with 

reduced or no petals. 

or 

with 

reduced or no petals. 

ls, 

, With ex- 

Is, 
with ex- 

ls, 

Flowers 

Isomorphie, with ex- Isomorphic, with ex- panded petals Isomorphic panded peta cleistogamous, Isomorphic, panded peta leistogamous, 
Cc 

World I must await a more 

convincing statement be 

fore I abandon the use of 

Helianthemum for the e 

tire group. 

Leaves 

Opposite or alter- nate nate, acc. to Rehder) Opposite (or alter- Alternate, the lower sometimes opposite, the basal sometimes rosulate. alternate, the basal Opposite or partly rosulate. 

. 

In PLATE 689, FIG. 1 is & plant, 

Duration 

HEeLIANTHEMUM in Herbaceous to fruti- 

cose 

the restricted sense 

Fruticose to suffruti- cose Herbaceous or fru 

° 

Herbaceous to suf- fruticose cose aS ss bs) 

S Janchen, Wa Oe an ancnen. . ? 

and stamens of HevianTHEeMoM CrocANTHEMUM HaLIMIuM TUBERARIA 

= Ce ao & i] 2 :-# 
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GLOBULARIFOLIUM (Lam.) Pers. or TUBERARIA GLOBULARIFOLIA (Lam.) Willk., 
x 5, after Grosser. 
Pia’ , Fic. 1, shows three fruiting stems of HeLianrHeEMUM 

(Tuppraria) cuTtatum (L.) Mill. with yore leaves alternate, X 1, from 
near * aber Spain, Bourgeau, no. 24 Ias. 2 and 3: HELIANTHEMUM 

Bornmiiller, no. ; Fig. 3, ovary and sessile stigma, x 10, from Dept. 
Maldonada Solis, Ciieniy. Osten, no. 21,649. Fia. 4, section of flower of 

NTHEMUM geet: tacuM (L.) Mill., x 3, after Janchen. Fic. 5, ovary 
and stamens, x 8 ELIANTHEMUM scopARiuM Nutt. or Crocanthemum 

ct % oa © ba] QF S% Qs S* = on 3°) 3 = 3 2 5  # S 8 ~ = 3 “- 5 — Cy &S B oO = a2) ] | i>) > 

1G. 9, ovary and style, x 10, of HewiaNTHEMUM caPiTaTUM Nutt., from 
liver, tia Curtiss, no. eer _Fic. 10, ovary and stigma, x 10, of 

NTHEMUM CANADENSE (L.) M ichx or Crocanthemum canadense (L.) 
ritton, fois: Francis Mills, - ew Sérning: Long, no. 52,124. Fie. 11, ovary, 
se and stigma, x 10, ELIANTHEMUM PROPINQUUM Bicknell or 
ocanthemum propinquum “Bicknell, from Harwich, Massachusetts, Fer- 

de, no. 17,161. 
es moro bi dad 

*HELIANTHEMUM Sree eh (L.) Michx., va 
var. nov. (TAB. 691, 2), caulibus paucis ‘degumbentibus 
vel laxe Geseoieribus: foliis oblongo-ellipticia mgeape supra 
canescentibus; floribus cleistogamicis in corymbis laxis plerum- 
que terminalibus pedicellatis, maturis 4-5 mm dia metr 

d open sand, local, Cape Cod, Massachusets and 
ASSA- 

USETTs: dry sands eh Lower County Road, Dennis, Barn- 
stable County, Sentensber 3. 1918, Fernald & Long, no. 17,135.4 
New York: sandy fields at head of Oneida — Verona, Oneida 
geek September 3, ve J. V. Haberer 95.2 VIRGINIA: 

& oe Cape, P abc Anne et August 2, 1934, Fernald 
Lon 4044 (Typr in Herb. Gray.). 

om Helianthemum canadense (Fic. 3) has the numerous 

Stems erect, or nearly so, the lance-oblong to oblanceolate leaves 

green above, the nearly sessile cleistogamous flowers few in small 

glomerules terminating the branches and usually scattered in 

‘piciform series in the axils below the glomerules, in maturity 

dg thoweh branching was in- GOA tas 66 Goce a ant ol ake mpoeuaas aa or er ol Ste 
~~ the obl 

Seg iben leaves ae the variety. 

—- collections distributed by Haberer under the identical 
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or in fruit commonly unequal in size, the terminal ones 3-4 mm. 
in diameter, the lower ones smaller. In its relatively ope 
terminal corymbs of cleistogamous fruits var. sabulonwm some- 
what suggests H. corymbosum Michx. It is probable that col- 
lections of the former have given rise to reports of the latter 
in the Gray’s Manual range. 

: M CANADENSE (L.) Mids at, Sacto nl i ee Nat 
Fernald & Long, no. 17,135. Fic. 3 is of characteristic fruiting H. CANADENSE 
from Norwood, Massachusetts, August 14, 1908, Kennedy 

*VIOLA LATIUSCULA Greene. DinwIppIE County: rich, i 
ous woods about old marl-pits east of Burgess Station, no. ' 

EX County: rich woods and bushy clearings just ee 
the “fall-line” along Nottoway River, Double Bridge, about 
miles northwest of Jarratt, no. 11,085. GREENSVILLE Ca 
rich woods along brook entering Nottoway River below Dou 
Bridge, north of Orion, no. 12,134. 

Extension south from northwestern New Jersey and rou : 
vania. Nos. 11,085 and 12,134 closely match Greene’s tyP® 
See p. 499. 

F 
“V. SEPTEMLOBA LeConte. SourHampron County: rich oe 

and loamy woods along Three Creek, northwest of Carey Bridg® 
no. 11,871. 

Extension north from North Carolina. See p. 489. 
V. PENSYLVANIcA Michx. Fl. Bor.-Am. ii. 149 (1803) in ai V. ertocarpa Schwein. in Am. Journ. Sci. v. 75 (1822). Sus y County: rich woods by Nottoway River, southeast of vce” 

Creek, no. 12,414; our first collection on the Coastal Plain 
Virginia. See p. 509. ' 

Michaux’s Viola pensylvanica, as shown by a photograP 
the original material, was a mixture of V. pubescens Ait. (17 i 
and of V. eriocarpa Schwein. (1822). The former is represe? ; 
by very immature plants scarcely in bloom, the latter ae 
plant with well-grown foliage and an old flower. Exclu : 
the element already described (V. pubescens), we have 
terial of V. eriocarpa remaining. By the “doctrine of residue 
the latter stands as type of the Michaux name. V. pensylvame’ 
grew “in umbrosis, juxta rivulos Pensylvaniae, praesertim ® ; 
Skullkill”. It is impossible to determine whether it represel 
the common southern plant with white-woolly capsules oF t 
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common northern variety with them glabrous. Since the two 
varieties meet in eastern Pennsylvania I am treating V. pensyl- 
vanica as identical with V. eriocarpa.1 

*PEPLIS DIANDRA Nutt. (Didiplis diandra (Nutt.) Wood.). 
CHESTERFIELD County: margin of exsiccated old mill-pond in 
Swift Creek, Lakeview, no. 9439, the terrestrial forma TERRESTRIS 
Koehne (erroneously distributed to many herbaria and reported 
in Ruopora, xli. 477 and 570 (1939) as Oldenlandia Boscii (DC.) 
Chapm., which is known in Virginia only from Southampton 
County). Sussex County: back-water pool by Nottoway River 
at Readjuster Bridge, south of Peanut, no. 12,137, forma AQUATICA 
Koehne; shallow water of pond, Moore’s Mill, no. 13,400. 
Cuartes City Counry: fresh tidal margin of Chickahominy 
River near Cypress Bank Landing, no. 13,399. 

Extension north from North Carolina. See p. 500 and map 3. 

AMMANNIA Korunet Britton. To the few recorded stations 
add one in Norrotk County: tidal marshes of North Landing 
River, below North Landing Bridge, no. 12,744. 

- KorHnet, var. ExauRICULATA Fernald. To the single known 
station (on North Landing River) add one in Surry County: 
fresh to brackish tidal marshes, Hog Island, no. 12,745, very 
abundant. See p. 522. 
Lyrnrum urneare L. Extending up the James to Surry 

County: tidal marsh by Cobham Bay, northwest of Chippokes, 
no. 12,747. 

_L. uanceotarum Ell. To the nearly (possibly wholly) ex- 
tinct small station in Sussex County reported in RHopora, XxxIx. 
342 and 436 (1937) add a very extensive one in York County: 
olde swale north of Grafton, nos. 12,136 and 12,748. 

€ p. - 

M coLoratum Muhl. Local range extended down 
the James to Istz or WicHT County: seeping argillaceous and 
caleareous bluffs along Burwell’s Bay, below Rushmere (Fergus- 
Son's Wharf), no. 12,750. See p. 524. 

ANICULA MARILANDICA L. Sussex County: dry sandy hickory 
and oak woods near Chub, no. 12,756. 

Our first station for typical S. marilandica on the Coastal 

Plain. See p. 507. 

_ Eryncium yuccirotium Michx. To the few recorded sta- 
Hons add two others in Sussex County: rich woods along Not- 

*The plant common in eastern Canada and New England and less so southward is V. 

F page var. leiocarpa (Fernald & Wiegand), comb. nov. V. ertocarpa, var- leiocarpa 
“mald & Wiegand in Rrovora, xxiii. 275 (1921). 
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toway River, east of Huske, no. 12,424; border of swampy 
woods, abundant, near Nottoway River, above Readjuster Bridge, 
south of Peanut, no. 13,091. p. ; : 

*ANTHRISCUS SCANDICINA (Web.) Mansf. (A. vulgaris Pers) 
Dinwippie County: waste ground and cinders of freight-yat 
of Norfolk and Western Railroad, Petersburg, no. 12,142, 0 
some abundance. 

Our first collection from North America; adventive from 
Europe. See p. 493. 

CHAEROPHYLLUM TarnTURIERI Hook. Range extended “ 
eastward to Surry County: clearings and borders of cule 
fields west of Ingersoll, no. 11,876; thicket back of sand-bea 
of James River, above Chippokes, no. 13,092. See p. 488. 

*C. TAINTURIERI, var. FLORIDANUM Coult. & Rose. D 
bie County: waste ground and cinders of freight-yard of Not 
folk and Western Railroad, Petersburg, no. 12,141. 

Extension north from South Carolina. See p. 493. | 
Zizta aptERA (Gray) Fernald. Sussex County: about pe 

in rich woods at the “fall-line” along Nottoway River, so 5 
Double Bridge, about 6 miles northwest of Jarratt, no. ae 
JREENSVILLE County: rich wooded slope slightly above ™® f 
line” by Three Creek, northwest of Emporia, nos. 11,877 be 
2,760; rich woods along brook entering Nottoway River be 
Double Bridge, north of Orion, no. 12,144. 

Our first collections of this upland plant at and below e 
“fall-line.” See pp. 490 and 499. 

_ LIGUSTICUM CANADENSE (L.) Britton. GREENSVILLE — 
rich wooded slope slightly above the “fall-line” by Three (tee 
northwest of Emporia, nos. 11,878, 12,143 and 12,765. 

A typical plant of the Appalachian Upland here within a 1" 
rods of the inner margin of the Coastal Plain. See p. 490: ; 

THASPIUM TRIFoLIATUM (L.) Gray. Local range extended W land to Sussex County: dry woods and thickets bordering 7° 
Hole Swamp, west of Coddyshore, no. 10,350; sandy open ridge thickets and clearings by Nottoway River, below Peters Bride 
southeast of Lumberton, no. 12,425. See p. 507. . 
me LIATUM, var. vum Blake. GREENSVILLE Cou 

tich wooded slope by Three Creek, slightly above the “fall-Hne » northwest of Emporia, no. 11,879. 

The plant of the Appalachian Upland here close to the inne 
margin of the Coastal Plain. See p. 490. 
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T. BARBINODE (Michx.) Nutt. Range extended down the 
James to Ise or WicHT ere (several nos.) ; plants unusually 
vigorous, up to 1.2 m. high 

Somr Forms or RHODODENDRON ATLANTICUM.—In spring, from 
late March into June, the sandy barrens and oak- and pine- 
lands of the Coastal Plain from South Carolina to New Jersey 
are deliciously fragrant and beautifully colored by the broad 
colonies of Rhododendron atlanticum, a low species, usually 
only 2-6 dm. high but sometimes up to 1 m., with shallowly 
buried subterranean slender stolons and erect stems usually un- 
branched below, the strongly ascending branches with spreading 
stipitate glands on the young growth. Its one competitor at 
that season is R. nudiflorum (L.) Torr., taller, up to 3 m. high, 
with more spreading branches, the branchlets strigose-setose and 

glandless. In R. nudiflorum the corolla is essentially odorless, 
in R. atlanticum with a strong fragrance as of carnations; in 

R. nudiflorum the corolla is pilose and glandless outside (or 

in forma glandiferum (Porter) Fernald: with scattered glands) ; 
in R. atlanticum the corolla (especially the tube and throat) 
bears slender lines of gland-tipped spreading hairs; in R. nudi- 

florum the ovary and capsule are setose and nonglandular; in 
R. atlanticum glandular-hirsute. As a species R. atlanticum 

is very definite,? but in its variations in color of corolla it is 

most perplexing. Some of the variations have received names; 
others doubtless will. Unfortunately there has been a complete 
misunderstanding, created by the original author of the species, 

as to what constitutes true R. atlanticum. In an effort to clarify 
his contradiction and the confusion arising from it, I have made 

the following brief key to the different forms of the species al- 

teady recognized. The specimens cited are in the Gray Her- 
barium. 

*RRODODENDRON NUD: UDIFLORUM (L.) Torr., forma Laganeree (Porter), stat. nov. rage 

nudiflora olandifera Porter in Bull. Torr. Bot. xxvii. 508 (1900) and Fi. Penn. 

R. Mon. Azaleas, 
vay alt * nudiflorum, var. glandiferum (Porter) ace in hate & Rehd. 

wi Car the species receiv inomial in 1917, it was evidently known to 

On, whose plant was op Melon 7 meee 1739: 
alte, Pusilla floribus albis in corymbos tenues dispositis: foliis — glabris integris 

* caule duro non ramoso lignoso Chel n. 533.~Gron. Fi. Virg. 140 (1739). 
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a. Corolla purple or reddish to deep pink throughout. 
Corolla glabrous outside pane Se. the scattered ay 

straight stipitate glands; pedicels spreading-glan ular : 
- Z J . f R. atlanticum (typical). 

Corolla minutely pilose outside, the glands mixed with 
long villi; pedicels villous and more sparsely gland- 
ie a ee pe cag Forma neglectum. a. Corolla white to pale pink or merely pink to purp 

tside toward base, or with yellowish tones toward 

ee ee ee ee 

buds yellowish 

*R. ATLANTICUM (Ashe) Rehder in Wilson & Rehder, Mon Azaleas, 147 ( 1921) as to basinym. Azalea atlantica Aa Bull. Charlest. Mus. xiii. 26 (1917), not Ashe in Bull. Torr. per Cl. xlvii. 581, 582 (1920) nor Coker in Journ. Elisha Mitche 0c. Xxxvi. 97 (1920) —Eastern South Carolina to southeastem Virginia. SourH Carona: Society Hill, Chesterfield Co., fe 
' M . 

Co:, F. no. 11,880; wooded slope northeast of Statesville, Southampt Co., Fernald & Long, no. 7925. 

qh the original description of Azalea atlantica (1917) Ashe & plicitly said “The fragrant flowers . . . are rose-purple, oF T°" dish”. It came from about Georgetown, South Carolina, was collected “j 
f : » he changed his mind and misquoted himse in &@ Manner not 

Saying: 

“In 1916 I collected near Georgetown, South Carolina, speci rie growing plants of an Azalea wack was published under the 0am . atlantica Ashe. The flowers of this were described as pale T° 
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purple [his original description, however, was “rose-purple, or red- 
dish”!] but they are really white or nearly so, becoming purplish as 
they wilt, the description having been drawn from wilted specimens. 
A careful study of additional material and of cultivated plants seems 
to show that there are two closely related species, the one, A. atlantica, 
with white flowers which change to pale rose as they wilt, the other 
with rose-purple flowers”. 

There is no assurance that Ashe, collecting at different times 
and places, had a uniform series. If he had collected in eastern 
Virginia there would be every probability that the series would 
be quite diverse. In northeastern South Carolina the conspic- 
uous form of the species apparently does not have white corollas; 
they are of an essentially uniform pink or purplish color. This 
is the statement of Messrs. Weatherby and Griscom, who spent 
much of the month of April, 1932, in Horry County and the ad- 
jacent region. Their published note was “attractive because of 
its large pink flowers which exhale a strong, carnation-like 
fragrance’”—RHopora, xxxvi. 49 (1934). Mr. Weatherby in- 
forms me that, until I showed him, he did not know that the 
flowers are ever white! 
Although others have followed Ashe’s second description, in- 

stead of the original, this course is scarcely justified. Other- 

Wise, the shrub of eastern South Carolina with pink or roseate 
corollas, such as Ashe originally described, would be nameless; 

and, in view of Ashe’s misquotation of himself and the obviously 

mixed elements he later studied, I am holding as typical Rhodo- 
dendron atlanticum the form he originally described. 

*Forma necuectum (Ashe) Rehder in Wilson & Rehder, Mon 
Azaleas, 149 (1921). Azalea neglecta Ashe in Bull. Torr. Bot 
Cl. xlvii, 581 (1920) —Eastern South Carolina to southern New 
ersey. Sour Carotina: moist pine woods, Kinlock, near 

Georget he (1soTYPE). VIRGINIA: ne own, May 1, 1916, W. W. Ashe (1 Go., Fernald 

& Grise _ 4109 (fruit from same om, no. 4477, Fernald & Long, no. dae Dae tk at 
moist w 

Chestnut Branch, along Mantua Creek, southeast of Mantua, 
Gloucester Co., Long, no. 26,871 
Although the isorype of his Azalea neglecta, sent ty A a 
a Gray Herbarium, is not so extreme as the material from 
Virginia Beach, I am leaving them together. In the wae villosity of pedicels and corolla is pronounced, the glands of 
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the pedicels being almost hidden, and the corolla has a fine 

pilosity over its surface. The fruit (no. 4109) is much less 

glandular than in other forms of the species. 

Forma confusum, f. nov., corollis albidis vel extus roseo vel 
pallido purpureo suffusis.—South Carolina to eastern Maryland. 

- Type: dry oak thicket, Virginia Beach, Virginia, May 4, 1935, 
Fernald & Griscom, no. 4479 (in Herb. Gray). 

This is the most widespread form, mistakenly taken up, 
spite of his original account of the roseate-flowered shrub of 

eastern South Carolina, by Ashe in 1920 as true R. atlanticum. 

It is very common on the Coastal Plain of North Carolina and 

Virginia, thence northward to eastern Maryland. It is Azalea 

atlantica sensu Ashe in Bull. Torr. Bot. Cl. xlvii. 581 (1920) 
and sensu Coker in Journ. Elisha Mitchell Sci. Soc. xxxvi. 97 

(1920), not Ashe in Bull. Charlest. Mus. xiii. 26 (1917); als 
R. atlanticum Rehder in Wilson & Rehder, Mon. Azaleas, 147 
(1921) as to plant described, not as to basinym. 

*Forma tomolobum, f{. nov. (TAB. 692), corollis albidis lob 
laceratis, segmentis lineari-spathulatis vel in stamina | col 
mutatis ——VircINniA: a considerable colony, 6-9 dm. high, ™ 
white sand of pineland, southwest of Marsh Hill School, south 
of South Quay, Nansemond County, May 10, 1940, F os é 
Long, no. 11,881 (Tyre in Herb. Gray, isorype in Herb. Phil 
Acad.). See p. 491. 

*Forma Iuteo-album (Coker), stat. nov. Azalea_atlantion 

98, pl. 1 (1920). R. atlanticum, var. luteo-album (Coker) 

ern. VIRGINIA: near Walters, Isle of Wight Co., F ernie 
& Long, no. 7626; southwest of Franklin, Southampton Count; 
Fernald & Long, no. 7924. Marytanp: near Elk Neck; 
Co., May 16, 1937, Mary C. Henry. Detaware: near Coopel 
Corners, Kent Co., May 22, 1922, J. P. Otis. 

The distinctive marks of forma luteo-album are the yellows» 
buds and the suffusion of yellow or salmon-orange through th 
outside of the tube and throat, as well as a greater tendency 

to villosity on the tubes and the pedicels. 

“R. SERRULATUM (Small) Millais. Prince Grorce CouNT® 
wet woods south of Templeton, at head of Jones Hole Swamp 
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nos. 5870 and 13,100. Sussex County: wooded bottomland, 
Jones Hole Swamp, west of Coddyshore, no. 10,359 (distrib. as 
R. viscosum, var. glaucum); wooded springhead by Nottoway 
River, south of Chub, no. 12,426 (distrib. as R. arborescens). 
urry County: border of damp woods northeast of Elberon, 

no. 18,101. Istze or WicHr County: swampy woods bordering 
pine barrens, south of Zuni, no. 8803 (as R. arborescens). 
SouTHAMPTON County: wet woods, Assamoosick Swamp, south 
of Sebrell, nos. 10,001 and 10,301 (as R. arborescens) ; sphag- 
hous Swampy woods southwest of Applewhite’s Church, no, 10,362 
(as R. arborescens). NanseEMonp County: swampy depressions 
in pine barrens east of Cox Landing, south of South Quay, no. 
10,762 (as R. arborescens); along Big Branch, east of Cherry 
Yan oad of South Quay, no. 11,098 (as R. arborescens). 

p. 507. 

Previously unreported from north of South Carolina, although 
Godfrey and others have distributed it, as R. viscosum, from 
North Carolina, as I had also done with the Virginia material. 
My published records of R. arborescens from southeastern Vir- 
ginia all belong here. In the upland R. arborescens the young 
branchlets are glabrous, the leaves glabrous, calyx-lobes 3-6 mm. 
long, the style 6-9 cm. long, the ovary glandular-villous. In 

- viscosum and R. serrulatum young branchlets are bristly or 

strigose, the leaves bristly or hirsute along the midrib beneath, 

the calyx-lobes only 1-2 mm. long, the style 4.5-6 cm. long, 

the ovary appressed- or ascending-pilose, only rarely glandular. 
R. serrulatum differs from R. viscosum in usually greater stature 

(up to 7 m. high), more strigose reddish or brown branchlets, 
floral winter-buds with 15-20 mucronate to aristate dark- 
bordered scales (as against 8-12 round-tipped or merely short- 
mucronate ones), leaves elliptic to obovate or oblanceolate, 
green both sides, those of the fertile branches 2.5-8 cm. long 
and 15-3.8 om. broad, serrulate-ciliate (as against narrowly 
ovate or elliptic-obovate to oblong-oblanceolate ones, those of 
fertile branches 1.5-6 cm. long and 0.7-2.5 cm. broad, bristly- 

ciliate, mostly pale or glaucous! beneath), pedicels 1-2.3 cm. 

long (as against 0.5-1, rarely 1.5 em.), corolla-tube slenderly 

“ylindric near ly to summit, 2.5-3.5 em. long, about the length 

qne extreme form with leaves glaucous on both sides is 
; N viscosum (L.) Torr., forma glaucum (Ait.), stat. nov. comunaue 

glauca Ait. Hort. Kew. i. 203 (1789). 
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of the lobes, glabrous within (as against tube gradually dilated 

upward, 1.5-2.5 em. long, about equaling to once and a half 

as long as lobes, pubescent inside above middle of tube), style 

glabrous or minutely pubescent only at base (as against style 

pubescent up to middle) and capsule slenderly ovoid (instead 

of lance-cylindric). Its flowers have less of the clove-fragrantt 

than those of R. viscosum. 

Tue Varieties or Lyonra xicustrina.—Lyonia ligustrini 
ranging from New England to Florida and Texas, is one af 

our polymorphous species. Michaux, knowing it from New 

England to Florida, described it “Magnitudine et figura admot- 

um variant” as Andromeda paniculata, with two primary Var 
eties, each of them with two subvarieties: the first “Var. 1. nud 

flora: racemis nudis . . . in frigidioribus, per Ktats-Unis”, the 

second, “Var. 2. foliosiflora: racemis foliosis”, with two unnal 

subvarieties, “A. floribus glabellis . . . in sylvis Carolinae 

ferioris” and “B.—[floribus] subtomentosis . . . in stagnos® 
Michaux, in this early subdivision of the species indicated the 
complexity of the group. It is certainly a far ery from shrubs 

4 dm. high, with slender quill-like stems, densely puberulet! 
branches and cinereous-tomentulose oblong or narrowly obova 
round-tipped leaves to tree-like shrubs 3 or 4 m. high, 

trunks m. in diameter, glabrous branchlets and Janet 

a. Leaves of fertile branches 25-9 broad 
: em. long, 1-5 cm. broad, lanceolate or oblanceolate to ovate or broadly elliptic, 

~ inate 
more or , abruptly short-acum , 

branchlets ios oh i i 
ethe once panicles without leafy Var. type 

o? sone ae te ee ae ea ld 

vate, elliptic or oval 
less 

m 
ranchlets glab: » panicles ae 

oose, their branches Ge arrose! ate brace oo» VO saliciolit 
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Flowers 4-5 mm. long; fruits 35-5 mm. long; leaves 
subcoriaceous, broadly elliptic to ovate or obovate, 
MG NRE 5. ccc a a Chia Ue amend Bee Var. capreaefolia. 

a. Leaves of fertile branches 13-4.5 em. long, 08-2. cm. 
road, oblong to narrowly obovate, round-tipped, blunt 

or merely subacute or mucronate; branches of panicle 
more or less leafy-bracted; flowers 2.5-3.5 mm. long; 
fruits 2. ong. 
Branchlets and lower surfaces of leaves glabrous or only 

sparingly setulose-pilose; flowers and fruits glabrescent 
SP BDUNORRRDIONG . 6.05.64 i oes VR Var. foliosiflora. 

A 8 OCG 6 e © O55 O&K 8 6 SO ee ee be 8 8 We eee eo ae oS sree ee ae 

. Muhl. Cat. 48 (1813). Lyonia paniculata (Ait.) Nutt. Gen. i. 

(L.) DC. Prodr. vii. 599 (1839). Xolisma ligustrina (L.) 
Britton in Mem. Torr. Bot. Cl. iv. 135 (1894). Arsenococcus 
ligustrinus (L.) Small, Fl. Lancaster Co. 218, 319 (1913) — 
Shrub 0.5-3 m. high.—Wet to dry thickets, South Carolina and 
northern Georgia to New England, New York, West Virginia 
and Kentucky. 

*Var. saLictrouia (Wats.) DC. Prodr. vii. 600 (1839). L. 
sncifolia Wats. Dendr. Brit. i. t. 38 (1825). L. multiflora 

ernald & Long, no. 7567 (as var. foliosiflora) ; wooded swamp, 

Spout 7 miles south of Franklin, Southampton Co., Fernald 
» No. 10,006 ( 

pa 1 mile southwest of South Mills, Camden Co., Wiegand & 
se » NO. 2398 (as var. foliosiflora) ; swamp bordering Mill 
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Wiegand & Manning, no. 637; shrub bog, 2 miles south of Colum- 

bia, Tyrell County, Godfrey & Kerr, no. 3927 (close match for 

original plate of L. multiflora Wats.). Grorcia: sandy swamp 

of Ochlocknee Creek, near Moultrue, Colquitt Co., Harper, n0. 

1673 (leaves unusually broad, pilose beneath). KENTUCKY: 

Pine Mountain, Bell Co., Kearney, nos. 417 and 550 (the latter 
as Gaylussacia ursina). TENNESSEE: side of Gregory’s Bald 

Blount Co., June 29, 1930, Jennison; thicket along stream 
tween Altamont and Palmer, Grundy Co., Svenson, no. 7138 

AvaBaMa: Tallapoosa Co., August 21, 1897, F. S. Earle; 8 miles 
north of Headland, Henry Co., Wiegand & Manning, no. 2396. 

ARKANsAs: along Cove Creek near Martinville, Faulkner ©, 

E. J. Palmer, no. 26,521; flat woods, Malvern, Hot Springs Co, 
Demaree, no. 11,042; near entrance to Ouchita National Forest, 
Pike Co., Demaree, no. 9792; Salt Gum Ford, Murfreesboro, 

Pike Co., Demaree, no. 9361; Camden, May 14, 1850, Fendler 
Louisiana: tupelo swamp, 3 miles northeast of Franklinton, 

Washington Parish, Correll & Correll, no. 9198; swampy wools 
4 miles west of Minden, Webster Parish, Correll & Correll, 00. 
10,270. Oxtanoma: thicket, Page, Laflore Co., 0. W. Blake 
(G. W. Stevens, no. 1427); thicket, valley of mountain creek, 
Page, Laflore Co., G. W. Stevens, no. 2654. 

Although var. salicifolia has usually been called var. folios 
flora, there is such doubt of its identity with Andromeda panier 
lata, var. foliosiflora Michx. as to support taking up val. a 
folia, about which there can be no question. Watson's plate ° 

Lyonia salicifolia was wholly characteristic and his detailed ¢ 
scription was equally so: branches glabrous; leaves long 
late, acuminate, shining, with the special note, “closely all 

to paniculata, but its lanceolate, shining, less pubescent leaves 

and other particulars sufficiently distinguish it.” DeCandolles 

brief diagnosis of var. salicifolia was “foliis lanceolatis glabrius | 
culis sublucidis.” Michaux’s Andromeda paniculata, var. fo eee | 

oh was very briefly described and with two subvariets on 

ik glabrate, the other with subtomentose flowers [leaves?] : 
: mig from South Carolina. In all the accumulation of & 

“ich in the Gray Herbarium no specimen from South Car 

jol come to hand of the long- and acuminate-leaved va" wr case Poiattee of Georgia it is shown in our collection only 1 
ve amg from southeastern Virginia and adjacent northe 

arolina (mostly north of Albermarle Sound). * 
South Carolina, on the other hand, we have copious ™ 
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of two small shrubs with small blunt leaves, one of them gla- 

brous, the other subtomentose. (It is surmised that Michaux’s 

“floribus glabellis” and “floribus subtomentosis” had floribus 

inadvertently substituted for the more significant foliis). The 

glabrous dwarf shrub with blunt leaves is represented in the 

Gray Herbarium by 24 numbers from “mixed woods”, “thickets”, 

“clearings”, “pinelands”, “shrub-bogs” and “savannahs” of South 

Carolina and southeastern North Carolina. Habitally it is quite 

like var. pubescens, which has cinereous-tomentulose leaves and 

which we have only from shrub-bogs and pinelands of South 

Carolina and Georgia. Until photographs are available to 

disprove my interpretation I am taking up as Michaux’s Andro- 

meda paniculata, var. foliosiflora, “A floribus [foliis?] glabellis 

. in sylvis Carolinae inferioris”, the glabrous or glabrate 

blunt-leaved shrub which is so well represented from South 

Carolina, while the similar var. foliosiflora “B. floribus [foliis?] 

subtomentosis . . . in stagnosis” seems to be the tomentose 

L. ligustrina, var. pubescens of “shrub bogs” of South Carolina. 

*Var. caPREAEFOLIA (Wats.) DC. Prodr. vii. 600 (1829). L. 

ville, Avery Co., Hunnewell, no. 9277; woods, Hot Springs, 
Madison Co., June 1, 1899, Churchill. Fuorma: New Smyrna, 

1874, Edw. Palmer, no. 322. TENNESSEE: White Cliff Springs, 
July 16, 1894, Kearney; near Roan Mountain Station, June 20, 

1200; Hehder (Arnold ‘Arb.). ARKaNsAs: creek-beds, Pulaski 
cape Pulaski Co., Demaree, no. 8227; small stream, Langley, 

ike Co., Demaree, no. 9517. Lousiana: wet soil, edge of 

Pocosin, 4 miles west of Winnfield, Winn Parish, Correll & 
Xr 

Although neither Watson nor DeCandolle noted the large 

flowers and fruits of var. capreaefolia, Hart, Watson’s artist, 
caught them, showing practically all the flowers 5 mm. long, 
whereas Watson’s other plates, of Lyonia multiflora, paniculata 

and salicifolia, showed smaller flowers. 

* 
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Var. FOLIOSIFLORA (Michx.) Fernald in Ruopora, x. 53 (1908) 
as to basinym. Andromeda paniculata, var. foliosiflora, A. 
Michx. Fl. Bor.-Am. i. 254 (1803). Xolisma foliosiflora (Michx) 
Small, Fl. Se. U. S. 889, 1336 (1903), at least as to basinym— 
Low (0.4-2 m. high), with glabrous or glabrescent branchlets 
and leaves; the latter firm, oblong to oblong-obovate, 13-44 
(-5.5) em. long, glabrous; inflorescences lax, leafy-bracted, 
small-flowered—Thickets, pinelands, shrub-bogs and savannals, 
Florida to eastern North Carolina. The following, selected from 
many numbers, are characteristic. NortH CAROLINA: pineland 
near Roper, Washington Co., Godfrey, no. 4299; shrub-savannall, 
7 miles south of Washington, Godfrey, no. 4408; peaty thicket, 
4 miles east of Grimesland, Pitt Co., Wiegand & Manning, 0. 
2392; dry or peaty thicket near Saratoga, Wilson Co., Wiegand 
& Manning, no. 2399; 12 miles northwest of Chapel Hill, Orange 
Co., Wiegand & Manning, no. 2393; moist grassy clearing ne! 
Erwin, Hartnett Co., Godfrey, no. 4226; boggy place, west of 
Laurel Hill, Scotland Co., Wiegand & Manning, no. 2401; aval 
nah near Havelock, Craven Co., Godfrey, no. 4415; savanna 
near Richlands, Onslow Co., Godfrey, no. 4476; savannah nei! 
Old Dock, Columbus Co., Godfrey & Shunk, no. 4188. SovT# 
CaRoLiIna: shrub-bog, 3 miles southwest of Manning, Clarendot 
Co., Godfrey & Tryon, no. 905; swampy oak-tupelo woods, 
miles south of Bonneau, Berkeley Co., Wiegand & Mann 
no. 2402; swampy, shrubby, peaty woods, 8 miles southwest © 
Moncks Corners, Godfrey & Tryon, no. 1405; low, sandy, m* 

ae , 
1139; clearing, near Beaufort, May 5, 1917, Chee bil Gxoréh 
border of swamp, Augusta, A. Cuthbert, no. 1101; wet pine bi 
re Bulloch Co., Harper, no. _ Fora: South Jac on 
ville, April 14, 1897, Churchill; swamps, vicinity of Eustis, Lake 
Co., Nash, no. 528. é : 

See discussion under var. salicifolia. 
Var. PUBESCE : ; |, Hort. 

iv. 1935 ( i916) (Gray) Rehder in Bailey, Stand. Cy¢ a) 
Bor.-Am. i. 255 (1803) Cult. 
ed. 2, iii. 495 (sii) 4 te + i. 298 

. A. frondosa Pursh, Fl. Am. Sept. 
pina yitondosa_(Pursh) Nutt. Gen. i. 267 (1818)- ‘i 
“star aos pubescens Gray, Syn. Fl. ii. 33 ( 1ST 62 

(1900) Wika ; ms Rehder in Bailey, Cycl 0 

; also Rehder, Man. Cult d Shrubs, ed. 733 (1940), trinomial ercnohy senhdaagls Gta. Xone 

escens (Gray) Millsp. Living FI. W. 
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324 (1913), as to basinym only. Arsenococcus frondosus (Pursh) 
Small, Shrubs of Fla. 97, 133 (1913), as to basinym—Dwart; 
branchlets cinereous-puberulent; small coriaceous blunt leaves 
cinereous-tomentulose; flowers and fruits cinereous—Bogs and 
pinelands, South Carolina and Georgia. SourH CaRoLina; pine- 
land, 2 miles west of Salters, Williamsburg Co., Godfrey & 
Tryon, no. 528; shrub-bog, 3 miles southwest of Manning, 
Clarendon Co., Godfrey & Tryon, no. ; shrub-bog, 6 miles 
northwest of McClellanville, Charleston Co., Godfrey & Tryon, 
no. 1106. Grorcia: Savannah, Nuttall (rypen of ZL. frondosa 
Nutt., who thought his species perhaps not Andromeda frondosa 

sh; also TypE of A. ligustrina, var. pubescens Gray). 

I am indebted to Professor Rehder for the use of a sheet of 
Andromeda tomentosa Dum.-Cours. 

GaLax apHytita L. To the relatively few recorded Coastal 
Plain stations add one in Surry County: rich wooded ravine 

86 

SABATIA STELLARIS Pursh (S. amoena (Raf.) G. Don). Ex- 
tending up the James to Surry County: fresh to brackish tidal 
marshes, Hog Island, no. 12,773. See p. 522. 

When, in 1932, I took up the name Sabatia amoena (Raf.) G. 

Don (1837), based on Chironia amoena Raf. (1808), to displace 
Sabatia stellaris Pursh (1814), I did so because Pursh’s specific 
name was later than that of Rafinesque. There is an illegiti- 
mate Chironia amoena Salisb. Parad. 137 (1796) which, as a 
were substitute for the earlier C. linoides L., cannot be used. 

1932 I did not grasp the full absurdity of the provision of 
the International Rules, that, even though such names are 

wholly illegitimate, they have enough spurious validity to pre- 
bape the use of the same name properly published for another 
ry Since, when Don made the combination Sabatia amoena 

rae G. Don, the specific name of Pursh (1814) was avail- 
he under the rules adopted a century later he ought to have 

“1 up Pursh’s name. If Pursh’s specific name had not been 
allable, then Don’s combination would be quite valid! In 
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this instance (though not always) the working of the tricky 
rule is fortunate and Sabatia stellaris stands. 

*S. STELLARIS, forma ALBIFLORA Britton. Surry County: with 
and more abundant than the last, no. 12,774. See 

S. catycina (Lam.) Heller. yee extended north to James 
River. Isue or Wigut County: cypress and gum swamp back 
of the beach, below Rushmere eeradecch’ s Wharf), no. 12,775. 
See p. 525. 

(To be continued) 



ANOTHER CENTURY OF ADDITIONS 

TO THE FLORA OF VIRGINIA 

M. L. FERNALD 

(Continued from page 630) 

ygmaea, var. NOV 

frutex nanus 0.3-1.3 m. altus; foliis maturis elliptico-ovatis 

utrinque acutis 2-5.5 em. longis 1-2.5 cm latis Southeastern 

VIRGINIA: white sand of dry pine barrens, south of Lee’s Mill, Isle 

of Wight County, August 23 and September 2, 1940, Fernald & 

yang, no. 12,770 (type in Herb. Gray; ISOTYPE in hil 

ead.) ; open ground near Norfolk, May 17, 1877, Thos. Morong. 

See p. 519. 

Typical Symplocos tinctoria is a large shrub or small tree (up 

to 6 m. high), with mature leaves 0.7-1.5 dm. long and 3-6 cm. 

broad. The small shrub of the pine barrens may prove, when 

we can secure flowering and fruiting material, to have other 

points of departure. Var. Ashei Harbison, described from the 

mountains of North and South Carolina, Georgia and Tennessee, 

is a tree or large shrub, with leaves much larger than in var. 

Pygmaea. 

hbo County: sandy beach of Burwell’s Bay, James River, 

G ow Rushmere (Fergusson’s Wharf), no. 12,777. Also PRINCE 

BORGE County: woods and thickets back of beach of James 
10. 

? 

tion EPIAS PURPURASCENS L. To the very few recorded sta- 

"soa add others in York, SussEX and GREENSVILLE CouNTIES 

veral nos.). See pp. 499 and 504. 
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ConvoLvULus sepium L., var. AMERICANUS Sims. To the single 
Virginian station (Buckroe, Elizabeth City County) cited by 
Tryon in Ruopora, xli. 420 (1939) add one in PRINCESS i 
County: moist sandy depressions back of the dunes, Sand Bridge, 
no. 12,440. : 

*C. SEPIUM, Var. FRATERNIFLORUS Mackenz. & Bush. ie 
rico County: margin of canal from James River, Richmond, 10. 
12,171. 

The range given by Tryon, op. cit. 422 is “Illinois to Montani, 

south to Arkansas and New Mexico”. See p. 495. 

*JACQUEMONTIA TAMNIFOLIA (L.) Griseb. James Cry Oo 
weed in abandoned corn-field about 5 miles west of Toano, 4. 
Menzel, no. 349. . 

Pantropical weed, not previously recorded from north of So 
Carolina. 

PHLox MacuLatTa L. Sussex Counry: alluvial wood a Nottoway River at Readjuster Bridge, south of Peanut, 12,444, 

Our first station on the Coastal Plain of Virginia. See P- . 

HELIoTROPIUM EUROPAEUM L. To the few recorded Hee 
add one in Dinwipprme County: waste ground and cin 1212 
freight-yard of Atlantic Coast Line, Petersburg, 00 
See p. 493. a 

Myosoris verna Nutt. To the very few stations - pee 
eastern Virginia add one in Henrico County: border 0 
east of Fulton Hall, no. 12,175. wut 

T am taking up the unequivocal name. Myosotis meee” 1 

Gen. li. Addenda (1818) instead of the wholly equiv’ the 

virginica (L.) BSP. (1888) which has recently replaced be 
combination of Britton, Stern & Poggenberg, published wi ‘ 
bibliographic reference to its basinym, was said in en) later works to rest upon Lycopsis virginica L. Sp. Pl. 1389 \™" 
That, in turn, re sted wholly upon the Lycopsis folus ye 

nceolatis, ete, of Gronovius, Fl. Virg. pars 2: er el I upon a blue-flowered weed of a roadside, collec bli Clayton: “flore minimo coeruleo . . . Crescit juxta vias PU loco sterili”—Clayton’s account quoted by Gronovius. ith the flowered roadside weed can hardly be taken as identical W yi white-flowered indigenous American plant. Just what “ ef had as the basis of Lycopsis virginica L. can be i 

la 
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only when the Clayton specimen (at the British Museum) can 
be critically studied. Whether it was one of the several blue- 
flowered Old World species of Myosotis adventive in America 
or perhaps a species of Lappula can only be surmised. It is 
not improbable that Lycopsis virginica L. (1753) may be the 
basinym for some European species! 

M. MacRosPERMA Engelm. Local range extended into rich or 
alluvial woods of Henrico, Dinwippie, Sussex and GREENSVILLE 
OUNTIES (many nos.). See p. 488 and Map 1 

Myosotis macrosperma has been stretched to include large 
states of M. verna and its specific characters have, consequently, 
been quite obscured and its range made nearly coincident with 
that of the latter species. Restudy of the two shows that, 
Whereas M. verna, a plant of thin or sterile soils, has three 
areas of development (New England to Minnesota, south to 
northern Florida, Tennessee, Oklahoma and Texas; Idaho to 
southern British Columbia, south to Wyoming and California; 
Southern South America), M. macrosperma is a plant of rich, 

mostly calcareous woodlands and bottoms, with a broad austro- 
riparian range (Florida to eastern Texas, north to Maryland, 
the District of Columbia, Kentucky, southern Indiana, southern 
Ulinois and Missouri). I distinguish the two as follows: 

M. VERNA. Simple or with stiff upright branches, 14 dm. high; 
principale leaves 2-10 mm. broad; racemes in maturity elongating to 
a1. 8 dm. long; frui ruiting pedicels peti mm. long, erect and seerly 
a with rachis, the lowest 0.5-2 cm. apart; fruiting ca 
hoe et on the pedicel, the Gale with few straight or dlightly 
pay short _ bristles, Sher bies ona mostly reflexed and appressed 
gae; nutlets 1-1.3 mm. broad, "the strophiole 0.4-0.5 mm. broad. 

.  eean Lax or loosely branching stem 1.5-8 dm. long 
tr ; Principal leaves 0.5-1.7 cm. broad; central raceme in ma- 
Paar y elongating to og dm. aaa “fruiting — 3-10 mm. _ 

ane long bristles (enabling. frui rating calices om ieee to posing 

ae CAROLINENSE ea MacM. Sussex Coun- 

12 12193) sandy woods and clearings near and south of Chub, nos. 
12,449 (narrow-leaved) and 12,450 iano -leaved). 

First from north of South Carolina. See pp. 498 and 506. 
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ScuTeELLaRIA PARVULA Michx., var. AMBIGUA (Nutt.) Fernald 
Sussex County: sandy open woods, thickets and clearings by 
Nottoway River, below Peters Bridge, southeast of Lumberton, 
no. 12,458. 

Our first Coastal Plain station for a characteristically inland 

plant. See p. 507. 

S. nervosa Pursh. Dinwippre County: rich sandy and se 
wooded slopes and clearings along Appomattox River, ee a ; 
the “fall-line,” about 2 miles west of Petersburg, no. 11, : 

An upland species here closely approaching the Coastal Plait. 

See p. 490. . henb) 
*LAMIUM AMPLEXICAULE L., forma CLANDESTINUM (Rei 

G. Beck. Greensvitie County: lawns and grassland, Emporis, 
no. 11,725. 

Flowers minute and cleistogamous; our other collections 
southeastern Virginia have showy and expanded corollis 
ee p. 486. — 
Stacuys Nurrauiy Shuttlew. To the extraordinarily et 

station already reported add another, also in Surry 00 orth- thicket back of sand-beach of Cobham Bay, James River, nt 
west of Chippokes, no. 12,788; stems up to 1.5 m. hig sal 
moniliform inflorescences up to 3 dm. long. See pp. 520 am ound, 

Mownarpa MOLLIs L. SourHampron County: waste groul® 
Franklin, no. 12,460. 

Our first Coastal Plain station; probably from garden-re e 
PYCNANTHEMUM TorreEI Benth. SourTHAMPTON Cour aa woods and thickets near Raccoon Creek, north of Mi 

Church, no. 12,462. a 
Our first Coastal Plain station for an upland species; fer 

cation confirmed by Miss Elizabeth Boomhour. See P- a0 
CUNILA oRIGaNoIEs (L.) Britton. Local range extend 

t, Surry County: dry wooded slopes of ravines west of Claremo® 
no. 12,789. See p. 521. ; d i 
following. Surry County: springy swale by Cobham - James River, northwest of Chicka. no. 12,790. ISLE OF ye County: along path in eypress and gum swamp back of pt of Burwelt’s Bay, James River, below Rushmere (Fergus arf), no. 12,791, 

tion THA LoNncIFouiA (L.) Huds. To the few recorded on add one in Kine Wiutram County: border of fresh tidal ™ of Pamunkey River, Sweet Hall, no. 12,792. 
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Verpascum Lycunitis L. York County: open thicket by 
York River above’ Yorktown, no. 12,181. See p. 505. 

ERONICA HEDERAEFOLIA L. Henrico County: abundant in 
an open field, Fulton Hall, no. 11,726. See p. 486. 

PEDICULARIS LANCEOLATA Michx. To the few known Coastal 
Plain stations add one in Surry County: wooded swamp west 
of Claremont, no. 12,809. See p. 520. hig 

“Justicia umbratilis, sp. nov. (TAB. 693, FG. 1-3), J. humili 
simillima; rhizomatibus valde elongatis ramosis 3-7 mm. crassis; 
caulibus 2-6 dm. altis; foliis oblongo-lanceolatis vel anguste 
elliptico-oblongis primariis 5-9 cm. longis 1.5-3.5 em. latis apice 
basique subacuminatis petiolatis; pedunculis 3.5-10 cm. longis; 
spicis compactis subcapitatis floribus valde imbricatis 1.5-3 em. 
longis; corollis pallide violaceis vel lilacinis 1.5-2 em. longis, 
labio superiore recurvato, labii inferioris lobis planis divergentibus 
oblongis vel ellipticis integris; seminibus brunneis quadrato- 
rotundatis 2.8-3 mm. longis minute subacuteque rugulosis— 
ow dark woods, bottomlands and shaded margins of slow 

streams and pools, southeastern Vircrn1a: Southampton Co.: 
bottomland woods along Nottoway River, Monroe Bridge, 
June 22, 1941, Fernald & Long, no. 13,162 (Type in Herb. Gray; 
ISOTYPE in Herb. Phil. Acad.); margin of Nottoway River at 
Round Gut, south of Franklin, June 12, 1941, Fernald & Long, 
no. 13,162; margin of Nottoway River below Point Beach, south 
of Franklin, July 20, 1939, Fernald & Long, no. 10,820. Nanse- 
yond County: muddy tidal margin of Blackwater River, Cox 
Landing, south of South Quay, September 22, 1939, Fernald & 

» nO. 11,441, Prince George Co.: “Cat-tail Swamp”, river- 
‘wamp of Blackwater River, north of Disputanta, June 21, 1936, 
“ites Long & Smart, no. 5921. Surry Co.: bottomland woods, 
ackwater River, about 1 mile southwest of Dendron, July 14, 

d & Long, no. 13,159; margin of sluggish stream, 
ypress Swamp, near Sexton, June 17, 1941, Fernald & Long, 

See p. 494. 

mes or six years we have been puzzled by Justicia umbratilis. 
uring 1939 and 1940 we became convinced of its distinctness 

but hot until June, 1941, did we have the opportunity to com- 

Date side-by-side fresh flowers of J. umbratilis and those of 

( (mericana (L.) Vahl and of J. humilis Michx. (J. ovata 
vale) Lindau, not Dietr.). In its relatively coarse and ex- 
on tely creeping rhizomes, in its capitate spikes, and in its 
Pebbled seeds without conspicuously differentiated rims J. um- 
bratilis ig as near to J. americana as to J. humilis, with which it 
Stows. Its flowers (r1c. 2), however, are, both corolla and 
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anthers, more like those of J. humilis (ric. 7); for the arched: 

recurving lower lip of the corolla of J. americana (rics. 4 and) 

has the central lobe somewhat constricted above the base ani 

the margins are strongly reflexed, the lobes white or whitish 

lilac above, the narrow basal shield with brownish-purple and 

white markings, and the terminal anther is horizontally trans 

verse (Fic. 4), the lower ascending one muticous at both ents 

The corollas of J. umbratilis and of J. humilis are violet to lili 

throughout, except that the deltoid shield has a white hack: 

ground, with deep violet margins and spots. Their lower lip 
(rics. 2 and 7) are flat, the margins of the median lobe m! 
reflexed; and the terminal anther is oblique, the lower erect ont 

pointed at base (rics. 2 and 7). In texture (firm and opaque 

the corolla of J. umbratilis (ric. 2) is like that of J. americans 

(Fics. 4 and 5), the corolla of J. humilis (ric. 7) being very ts 
and translucent. In its very prolonged and branching rhizome 
J. umbratilis suggests the narrower-leaved J. americana ? 

these are deep in the mud in J. umbratilis, superficial and seen 

what coarser in J. americana. The seeds of the two are * 

but those of J. americana (ric. 6) are drab or pale brown, rount: 

reniform and covered with low and broad flattish pebbling : 
sembling the pattern of dried and crackled clay. The 

(Fic. 3) of J. wmbratilis are deep brown or fulvous, quadrite 
orbicular, and covered with very small acutish pebbling. ‘i 

In its flowers Justicia wmbratilis is very similar to J. hum a 

but the corolla is of thicker texture, the lateral lobes of its . | 

lip wide apart, while the thin-textured corollas of J. humilis be | 
the porrect lobes of the lower lip approximate. The | os | 

species (Fics. 7 and 8), furthermore, has the slender rho 

less extensively creeping and only 2-4 mm. thick; he ef 

only 1-3 (rarely -5) dm. high; the leaves more rhombic 2” 

line; the peduncles mostly 1-5 (rarely -8.5) cm. long; the at 

more open, with the flowers becoming scattered of subd 

the well developed spikes in full anthesis 1.5-5 cm. loné: . 
more orbicular seeds (ric. 8) smooth or only f aintly and ee 
pebbled, with a conspicuous broad and thick entire de 
undulate-dentate rim. J. umbratilis has more elonga® alle 
branching and thicker (3-7 mm. thick) rhizomes; usua ; i 

stems (mostly 3-6 dm. high); narrower and scarcely * 
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leaves; mostly longer peduncles, 3.5-10 cm. long; dense and 

subeapitate spikes, the crowded flowers closely imbricated, the 

spikes in full anthesis only 1.5-3 cm. long; seeds quadrate, 

without distinctly differentiated rim, and the surfaces smooth 

or with obscure minute pebbling.* 

In Virginia Justicia umbratilis is known only from the south- 

eastern counties, chiefly in dense shade. At the southern margin 

of its range in the state it associates with J. humilis. Since the 

latter species is highly localized in the state and since its nomen- 

clature is involved, the following laste? may be helpful. 

. HUMILIS Michx. Fl. Bor.-Am. i. 8 (1803), photographs of 

} Fl. Carol. 63 

(1878), by Gray and by Index Kewensis cited as ave in 

gelm. & Gra ay in Bost. Journ. Nat. Hist. v. 234, repr. as Pl. 

Lindh. 1, 22 (1845), where the mere name was ablished, -vthou 

description, bibliographic reference or citation of basin J. 

ovata (Walt.) Lindau in Urban, Symbol. Ant. ii. 237 ( 1900), not 

ed. 2, i. 838 (1 
The following psc specimens of Justicia humilis are 

before me. SourHampron County: wet woods, Assamoosick 

Swamp, south of Sebrell, no. 10,425; dyial wooded bottom- 

land of Nottoway River, Cypress Bridge, no. 8466; alluvial 

woods, bottomland of Mill Creek, Hart’s Bridge, no. 8467; about 

Franklin, Heller, no. 987; bottomland woods, Nottoway pier, 

of Saeed _—— it has been found desirable to set off a southwestern variety 

_ J, AMERICANA L.) Vahl, var. subcor var. nov., caulibus firmis 2-8 dm. alt 

lidis; foliis subcoriaceis pallidis area! oblongis vel lanceolatis vel or 

obtusis b: 
m. sessilib unculis 

267, ‘ Creel 
of Medina, Bandera County, May 25, 1 , Cory, 0 no. " 23,530, as D. vate: "Cha sy 

est of Claremore, eo County, July 2, 1939, U. 7. Waterfall, no. 1465. 

ss: Sever, June, 1905, S. F. Poole, no. 133. Murssourt: Meramec River, N. M. 

fos ‘pi Justicia americana the elongate-lanceolate or -oblanceolate to lance-linea’ 

®S are 0.8-2 dm. long and 0.5-2.5 (rarely -3) cm. broad. After flowering the Eaty 

Prolongs so that the erect or strongly ascending inflorescences are well overtopped by 

. In var. subcoriacea the firmer and pale leaves are more crowded, broader, 

blunter, and the peduncles elevate the gvistong heads well above the 
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Monroe Bridge, nos. 13,163 and 13,164; wooded bottomland o! 

Blackwater River, southeast of Ivor, no. 13,768. ISLE oF Wicut 

ounTy: bottomland woods along Blackwater River abort 

Broadwater Bridge, north of Zuni, no. 13,456. NANSEMOND 

_ County: wooded bottomland of Somerton Creek, near Factory 

Hill, nos. 8468 and 8855. See p. 493. 

In PLATE 693, Fics. 1-3 are of JusTIcIA UMBRATILIS: FIG. 1, the rvpe, X 2/5; 

Fic. 2, portion of spike, < 3, from Fernald & Long, no. 13,159; Fic. 3, see 

1G ') Vahl: ric. 4, coro 

and 8: J. i p 

of upper lip covering anthers), x 4%, from Monroe Bridge, Southampies 

Co., Virginia, F rom 

UrricuLaRIA INFLATA Walt., var. MINorR Chapm. (UV. radiate 
Small). SourHampton County: floating at border of Predlets 
Pond, Nottoway Swamp, southwest of Sedley, no. 8463. 

In Ruopora, xli, 122 (1939) Rossbach stated that the “Ta 
of var. minor is disrupted, it having been collected from. :: — 

Maine, south near the coast commonly to New Jersey, : 
becoming very local, if not lacking southward, reappearing " 
pine barrens of .. . Florida”. We have seen it in Virgin 
in Predler’s Pond, but Mr. Lloyd C. Carr reported it in Cr 
tonia, iv. 24 (1937) from Augusta County; and recent ai 
tions from South Carolina and from Delaware, in addition ® 
the Virginian specimens, materially close the implied 68? : 
the known range. a 

U. vunearis L. U. vulgaris, var. americana Gray, Man. 
318 (1867); U. macrorhiza Le Conte in Ann. Lye. fil 
(1824). Kine Witu1am County: fresh tidal sh vythows 
poni River, at Horse Landing, near King William Ge Diss! 
no. 11,619. Norrotx County: rills and pools, Great 
Swamp, west of Yadkin, no. 11,146. 

Utricularia vulgaris, as U. macrorhiza, was assigned re 
by Barnhart in Britton & Brown, Ill. Fl. ed. 2, iii. 229 Oi 
“south to Maryland, Missouri”, etc., but in Small, bene 

(1933) Barnhart admitted it as a Virginian but wer 
fully from North Carolina. The Great Dismal Swamp ® state 
in North Carolina and the plant is presumably pat je 
bes the former work he assigned the stems & length « a 
(“Stems 1°-3° long”) and explained his segregation 
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American U. macrorhiza from the Eurasian U. vulgaris as fol- 

lows. “Very variable, but appears to differ constantly from 

the related and equally variable European species, Utricularia 

vulgaris L., by the longer stems, the shape and direction of 

the spur, and the minuteness of the appendages (rudimentary 

stolons) at the base of the scape”. 
There is no question that the species is variable, but I match 

very closely variations of the Eurasian and North American 

specimens. As to our plant differing, as Barnhart thinks, “by 

the longer stems”, it is significant that in Britton & Brown, 

l. c., he says of the American “Stems 1°-3° long” and in Small, 

l.c. “Stems . . . 3-10 dm. long” but that Hegi, Ill. Fi. Mittel-Eu. 

vi. 168 (1914) should describe the European plant “Sprosse .. . 

bis 2m... . lang” and that Hugo Gliick, who devoted his life 

to study of hydrophytes, should describe the European plant 

as “30-200 cm. lang”. 200 cm. is the same as 2 m., twice the 

extreme length given by Barnhart for the American plant with 

reputedly “longer stems”. Gliick’s longest specimens were col- 

lected “bei Viernheim in Hessen”, not in North America. As 

& matter of fact, the maximum length of 3 feet or of 10 dm. 

given for the American plant could safely have been increased. 

Our no. 11,146 from the Great Dismal Swamp shows stems 

12 m. long; so does Victorin, Rolland & Jacques, no. 33,854 

from New Richmond, Quebec, while a sheet in the herbarium 

of the New England Botanical Club, collected by Walter Deane 

from a creek at Gilead, Maine, shows a length of 1.4 m. Even 

these specimens from North America do not equal the 2 m. re- 

corded by Hegi and by Gliick for the European plant, though it 

1S probable that devotion to the task might yield an American 

specimen as long as the longest European. 

The difference in “the shape and direction of the spur” was 

not defined by Barnhart. From dried material alone the exact 
form of the corolla is difficult to make out; but the pressed 

flowers show parallel variations in both Eurasian and North 

— series. Some of these are shown in PLATE 694, FIGS. 

9 a 1 and 3-5 from Eurasian specimens, FIGS. 2 and 

of Tom North American. Fic. 2 shows the flowers (X %4) 

the American plant, as illustrated in Britton & Brown, ed. 

*Gliick, Biol. Morph. Untersuch. Wasser- und Sumpfgew. ii. 30 (1906). 
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2, iii. fig. 3867, where Barnhart felt that our plant “appears 
to differ constantly from... U. vulgaris L. by the . . . shape 
and direction of the spur”; ric. 7 is from a painting of the 
fresh flowers, X 34, of the American plant (from eastern Mas 

sachusetts) by the late Elsie Louise Shaw, whose remarkable 
series of paintings of native American plants has just bee 
presented to the Gray Herbarium in her name by Julia Howe 
Shaw; Fic. 1 is copied from the plate of the European plant it 

Reichenbach’s Icones. I am puzzled to see the difference in the 
spur. So with the other figures, some from Eurasian, s0llt 
from American specimens, they show great variation on both 
continents, but the differentiation of even var. americana Gray 

(to say nothing of a purely American species) by a more slende 
and acutish spur becomes wholly artificial. 

As to the occasional production in the Old World series af 

“rudimentary stolons at the base of the scape”, they are sue 
ficiently unusual there as to result in special note of them 
The illustration in Britton & Brown to show their “minutenes 
in America is indeed minute; but, as Rossbach points out ™ 

Ruopora, xli. 118 (1939), they are frequently elongate in Nort 
America. In the American specimens before me they are present 

in 43 numbers and often as long as in the European pla 
Some of the American specimens with such prolonged rudl 
mentary stolons at the base of the scape are shown in FIGs 
16-19. As a character distinguishing the American U. macro- 
rhiza from the Eurasian U. vulgaris the “minuteness” of thes? 
structures is no more constant that the other points which _ 

seemed to some botanists besides Barnhart sufficient for speci ‘ 

differentiation of the two. Until those who see two species 
ting forward a series of stable characters it seems bette! - 

treat the variable Eurasian and the equally variable North 
American plants as a single circumboreal species, U- ¥ ai 
L., comparable in its distribution with the circumboreal U. ~ 
L. and U. intermedia Hayne. Incidentally, the inapproprist! 
name, U. macrorhiza, for a free-floating plant will thus sink 
into synonymy. 

In Piate 694, of details of Urricunarta res are X HX ; 
Ann jib lowers Ho. L from Germany, after Betchenbach 5; 

: a. 3, E an, after Hegt; FI. , Jalatum, Manchuria, Dorsett &’ Dorsett, no. 3496. Fic. 5, from Tk" 

he 
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Siberia, Stubendorff; Fic. 6, from Woodstock, New Hampshire, Fernald, 

mA 15,570; ric. 7, from Lexington, Massachusetts, F. L. Shaw; Fia. 8, from 

orwood, h r 

cord River, Bedford, Massachusetts, August 23, 1884, C. W. Jenks; Fia. 10, 

from Fort Saskatchewan, Alberta, G. H. Turner, no. 25; ria. 11, from Lake 

mentary stolons, X 1: Fic. 16, from Round Lake, Wood Buffalo Park, 

Mackenzie Basin, Raup, no. 3142; ric. 17, from Lake-of-the-Woods, Kla- 

math County, Oregon, J. W. Thompson, no. 13,109; Fic. 18, from Lake 

Athabasca, Saskatchewan, Rawp, no. : ric. 19, from Lake James, 

Steuben County, Indiana, Deam, no. 20,241. 

_ U. ceminiscapa Benj. To the few recorded stations add one 

in Sussex County: shallow pond in woods northeast of Home- 
ville, no. 12,187. 
OROBANCHE UNIFLORA L. Surry County: rich wooded ravines 

near James River, west of Ingersoll, no. 11,907. See p. 488 

_ Gatrum paristense L. To the few recorded stations add one 
in Henrico County: cinders of Chesapeake and Ohio Railroad, 

west of Elko Station, no. 12,190. 98. 
Cn CIRCAEZANS Michx., var. HYPOMALACUM Fern. HENRICO 
oUNTY: rich wooded slopes by James River, west of Varina, 

no. 12,191. 

The upland and inland extreme. 
*RICHARDIA BRASILIENSIS (Moq.) Gomez. Henrico County: 

enete places and railroad ballast, Richmond, nos. 12,816-12,818. 
INWIDDIE County: similar habitat, Petersburg, no. 12,481. See 

pp. 511 and 515. 

A South American species becoming naturalized in temperate 

and tropical North America, Small (Man.) records it only from 

oo Florida, but in southeastern Virginia it has come 

— Small’s differentiation of the two species, R. brasiliensis 

= R. scabra, the former as perennial, the latter as annual, 

Br ory, for R. brasiliensis, though becoming perennial 

P .2 (ep and thickened root, may fruit the first year. In 
6 4attg the calyx-lobes are united only at base and 3-4 times 

i ry: as the ovary, the corolla hypercrateriform, with the lobes 

ay exceeding the stamens, and the cocci of the fruits ventrally 

ind in R. brasiliensis the calyx-lobes are more united and 

little noe aune the ovary, the corolla infundibuliform, #8 lobes 
a exceeding the stamens, and the cocci of the fruits are 

1 on the ventral side (these characters derived from Schu- 

‘ahn’s treatment in Flora Brasiliensis). 
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Besides the Virginian material the following specimens oi 

Richardia brasiliensis are in the Gray Herbarium from north of 

Florida. 

Norru Carotina: sandy roadside bank 1 mile east of Deleo, 

Columbus Co., July 5, 1927, Wiegand & Manning, no. ee 

sandy soil, waste ground, 2 miles south of Wilmington, July 2°, 

1922, L. F. & F. R. Randolph, no. 1007; roadside near — 

ton, Godfrey & Shunk, no. 4221. SourH CaARoLina: sandy * 

side bank, 1 mile west of Marion, Marion Co., Wrega 

Manning, no. 3013; roadside gravel, 10 miles northwest 0 

Charleston, Godfrey & Tryon, no. 702; al 
3 miles southeast of Waterboro, Colleton Co., Wvega 

Manning, no. 3016. 

There are also specimens from Alabama and Texas. 

: : i 
divergentibus—Southeastern Vrrern1a: disturbed white aw : ai 

dry woods and clearings east of Joyner’s Bridge, Isle mae 

—_ ® bee 4 > -, Qu & tS =) 3 5 3 =) ’ . 2,480; J ee 

roadside at crossing of Southern Railroad, Lee’s Mill, [sie 

turbed white sand of dry pine barrens, south of Lee's 
July 11, 1940, Fernald & Long, no. 12,479; same locality ei 

Herb. Gray, isorypr in Herb. Phil. Acad.) ; waste ground, cbs 
lin, September 11, 1941, Fernald & Long, no. 13,767; 1 Rid 
ballast, Richmond, Fredericksburg and Potomac rere! Soe pp 

508 and 514 
Var. oblongifolia is at once recognized by its oblong and ee 

based leaves, by its relatively short stipules and by the §P ee 
ing-hispid fruit. In the latter and in its foliage it approat ' 
var. hystricina Fernald & Griscom in Ruopora, XXXiX. 30 : “d a 
figs. 2 and 3 (1937), but var. hystricina has strongly pee 

hirsute stems, narrower and more elongate leaves wnel 3% 
developed 1.5-4.5 em. long), the more densely hispid fruit and 
5 mm. long. Var. oblongifolia has puberulent stems, shor 
broad leaves only 1-2.5 cm. long, and short-hispid fram d 
3-3.5 mm. long. Typical D. teres is usually not depres q the 
it has linear to linear-lanceolate and elongate leaves a 
bristles of the stipules greatly overtop the fruits. 



141) Fernald,—Century of Additions to Flora of Virginia 647 

VIBURNUM recognitum, nom. nov. V. dentatum L., a. lucidum 
Ait. Hort. Kew. i. 372 (1789), not V. lucidum Mill. Gard. Dict. 
ed. 8, no. 5 (1768). V. dentatwm sensu most authors, not L. Sp. 
Pl. 268 (1753) nor Svenson in Ruopora, xlii. 5, pl. 586 (1940). 

Viburnum dentatum L. and V. pubescens (Ait.) Pursh have 
been much discussed in recent years, first by Blake, later by 
Svenson.? It is, therefore, tedious at least to continue the dis- 
cussion. JI fully concur in Blake’s decision that the type of V. 

pubescens (Ait.) Pursh belongs in the more southern series with 
usually pubescent branchlets, including V. venosum Britton; I 

also agree, from Svenson’s notes upon and photograph of the 
type of V. dentatum L., that it has long been misinterpreted (or 
not examined) and that it is inseparable from V. venosum, var. 
Canbyt Rehder. 
I am not prepared, however, to follow Svenson in reducing to 

the variable and usually pubescent V. dentatum (= V. venosum) 

merely as a glabrous-twigged variety the usually more northern 
shrub which has regularly passed as V. dentatum, i. e. V. denta- 
tum a. lucidum Ait. The two species, true V. dentatum L. (in- 

cluding V. pubescens (Ait.) Pursh, V. scabrellum (T. & G.) 
Chapm., V. venosum Britton, V. longifoliwm Loddiges ex Zabel 
and V. semitomentosum (Michx.) Rehder) and V. recognitum 
(V. dentatum, a. lucidum Ait.), are both hopelessly variable in 
leaf-outline and toothing of leaves, each of them with blades 
varying from lance-ovate or ovate-oblong to orbicular, with 
Velns prominent beneath or obscure, with length from 2.5 to 
10 cm. and breadth from 2 to 8 cm. In the series with usually 
pubescent new branchlets and more or less pubescent leaf- 
oe and inflorescences these different leaf-outlines have 
ned the bases for several so-called species and varieties; in 

‘ Tecogmitum exactly parallel leaf-variations have been quite 

- *onsistently ignored. The type of V. dentatum can be easily 
coe in shape, size and toothing of leaf by many sheets of 
- evened V. recognitum, The type of Michaux’s V. denta- 
; B. semitomentosum from South Carolina, basis of V. semt- 

omentosum (Michx.) Rehder, is closely matched in leaf-outline 

¥ some extreme ( elongate-leaved) specimens of V. venosum 
78. F. 
*e Blake, On the Names of some Species of Viburnum, Ruopora, xx. 11-15 (1918). 

alii, ‘i on Plants of Southern United States, I. Viburnum dentatum, RHOpORA, 
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from southeastern Massachusetts, by authentic material of 

dentatum B. scabrellum T. & G. or V. scabrellum (T. & G; 
Chapm., by some of Canby’s material of V. pubescens Val. 

Canbyi (Rehder) Blake, as well as by authentic sheets oi /. 

pubescens var. indianense Rehder. In other words, most of thes 

reputed varieties, dependant for their recognition upon evasive 

degrees of pubescence and leaf-outline, are scarcely to be at: 

corded true varietal rank; at best they are rather trivial forms. 

And even the most extreme of these variations in leaf-outliv 

can be fairly matched in the more glabrous V. recognitum, Ih 
which, as noted, no varieties have been thought worthy reco 
nition by our students of trees and shrubs. 
_ The strongest departure from the regular run of leaf-variation 

in Viburnum dentatum which I see is in the type of V. dentatum 

B. pubescens Ait., therefore of V. pubescens (Ait.) Pursh. This 

type was traced by Blake in 1915 and his tracing (see P- 650 
is preserved in the Gray Herbarium. It is, therefore, so 
what perplexing to find him, in 1918, writing that “The typ¢ o 

B. pubescens, marked ‘Hort. Dr. Lee,’ and labeled in Solanders 
own hand, is a characteristic specimen of the plant now passile 
as V. venosum Britton”; and then recognizing, in his summaly; 

not only “VisurNuM puBEscens (Ait.) Pursh.—V. venosil 
Britton” but, likewise, “V. pupescens (Ait.) Pursh var- Jong 

folium (Dippel) —V. dentatum var. longifolium Dippel - - .F 
venosum var. longifolium (Dippel) Rehder”. The perplesit 

ae through the fact that V. dentatum B. pubescens Ait. _ 

originally accurately described “foliis ovato-oblongis acuminat® 
subtus villosis, petiolis elongatis”, while V. venoswm Britton wes 

originally and correctly described with “blades broadly ovate © 
orbicular”; and Britton correctly so illustrated the most typi 
leaf-outline of his own V. venoswm in Ill. Fi. iii. 272 (1919): 
have counted the commonly broad and deltoid (though som 

times prolonged) teeth on the leaf-margins of all the plastt 
forms of VY, dentatum and V. recognitum. They range from ee 

(very rarely to 22) on each side of the midrib. ‘The tracits 
Aiton’s type of V. dentatum var. pubescens made by Blake shot” 
ovate-oblong leaves with 16-22 lance- falcate teeth. It is closel 

» iy by authentic material of V. dentatum vat. longifoli™ 
Ippel or V. venosum var. longifolium (Dippel) Rehder % ” 
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pubescens var. longifolium (Dippel) Blake, this variety being 
a shrub long cultivated in Europe, whence it was received at the 
Arnold Arboretum. Rehder, Man. Cult. Trees and Shrubs, ed. 2: 
841 (1940) correctly describes it with “Lvs. narrower and longer, 
usually ovate-oblong.” The type of V. pubescens (V. dentatum 
8. pubescens Ait.) was also correctly described “foliis ovato- 
oblongis”, and Blake’s tracing of it is closely matched by ma- 
terial from the Arnold Arboretum of V. dentatum var. longifolium 
Dippel, not only in leaf-outline but in the very numerous, slender 
and faleate teeth. That var. longifolium is the same as typical 
var. pubescens Ait., also described from material in European 

gardens, I am satisfied. 
Besides Viburnum dentatum, var. pubescens Ait. (known 

primarily in cultivation) the only variation within the species 
which seems to me worthy recognition as a geographic variety 
is the inland extreme with glabrous or nearly glabrous branchlets, 

the petioles often with subpersistent basal stipules, whereas the 

highly variable but confluent series with pubescent branchlets 

very rarely shows stipules. This extreme is 

V. benratum L., var. Deamii (Rehder), comb. nov. V. pubes- 
cens, var. Deamii Rehder in Journ. Arn. Arb. v. 58 (1924) and 
var. indianense Rehder, 1. c. 59 (1924). 

These varieties proposed by Rehder, V. pubescens, vars. 
Deamii and indianense, show less difference than do V. venosum 
Britton and V. venosum, var. Canbyi Rehder, which, as I have 
Seen them in the field, are edaphic phases of a single shrub, the 
extreme in more exposed habitats having thick, sulcate-ribbed 
and strongly pubescent leaves, the extreme in more protected 

‘pots having thinner, flatter and less pubescent blades. The 

®en observer, C. C. Deam, who had collected the original ma- 

ae of both of Rehder’s proposed varieties, wrote, in 1924, of 

at. indianense: “This shrub very much resembles the preceding 

(var, Deamii], from which it is sometimes very doubtfully 
gan For this reason, the writer believes that a further 
the y of the two shrubs will show that this is only a form of 

“furhe ne beam, Shrubs of Indiana, 321 (1924). After 

&r study”, in 1952, Deam, in his 2nd edition (p. 350), seems 
not to have altered his opinion. 
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That Viburnum recognitum is V. dentatum a. lucidum Ait. 
there is no doubt but, since there is already a V. lucidum, Aiton’s 
name can not be taken up. It is not improbable that it is also 
V. dentatum a. glabellum Michx. Fl. Bor.-Am. i. 179 (1803). 
My photograph of the latter, taken in 1903, looks like it but, 
because there is already an American V. glabratum HBK. (V. 
glabrum Willd. ex Schultes) it is wiser not to make confusion by 
taking up Michaux’s varietal name for a species. 

As pointed out by Mr. Bayard Long in Stone’s Plants of 
Southern New Jersey, 709, the flowering and fruiting periods in 
the same region of V. dentatum true (V. scabrellum, ete.) and 
of V. recognitum (“V. dentatum” of authors, not L.) are very 
different. The shrub with pubescent branchlets, foliage and 
cyme flowers in southern New Jersey from “Mid-June to early 

July” and its fruits are mature from “Early September to early 
October”. In the same region V. recognitum, with glabrous 
branchlets and cyme and glabrous or glabrate foliage, flowers 

from “Late May to mid-June”, the fruit maturing from “Early 

August to early September”. On Nantucket Island, the type 
region of V. venosum Britton, Bicknell recorded! the glabrous 
V. recognitum (V. dentatum of Bicknell) as “just in flower 

June 22, . . . no flowers remaining July 12”, but the pubescent 
V. dentatum (V. venoswm) with “forward bushes just in flower 

June 30... , everywhere in showy bloom July 4 to 13”. Simi- 
larly on Cape Cod and Martha’s Vineyard, the very large repre- 
sentation of the two in the herbarium of the New England 
Botanical Club gives the following: V. pENTATUM (venosum), 
flowers June 28-August 14, ripe fruit August 26-November 1; V. 

RECOGNITUM, flowers June 16—July 5, ripe fruit August 6-Septem- 
ber 19, Throughout their coincident ranges, then, V. dentatum 

(venosum) is in prime of flowering 10 days to 3 weeks later 
than V, recognitum; while the former matures its fruit 3 to 4 

Weeks later. The ripe drupes of V. dentatum range from 5-8 
mm. long; those of V. recognitum are slightly but not strikingly 

Smaller (5-7 mm.). Ordinarily the stones of V. dentatum are 
Psoid-ovoid, those of V. recognitum more globose-ovoid; and 

the ventral groove of the stone in the former is narrow, deep 
and furrow-like, in the latter broader, shallow and trough-like. 

EP. Bicknell, Bull. Torr. Bot. Cl. xiii. 347, 348 (1918). 
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V. dentatum is a southern species, occurring from Florida to 

Texas, north to southeastern Massachusetts, Block Island 

(Rhode Island), Long Island, New Jersey, Pennsylvania, West 

Virginia, southern Ohio, central Indiana and Missouri. V. recog: 

nitum is more northern: New Brunswick to southern Ontano, 

south to South Carolina (or Georgia), northern Ohio and 

Michigan. 

*V. nupum L., var. aNcustirotium Torr. & Gray. York 

County: wooded swamp along Carter’s oo about 8 miles 

Ty: depression in sandy pine woods north of Point Beach, ie 

of Franklin, no. 13,166; rich woods in ravine of small bro0 

south of Applewhite’s Church, no. 13,167. 

Viburnum nudum, in its typical development, is 4 yer 
often tree-like shrub with the mature leaves of the fertlt 

branches elliptic to narrowly ovate or obovate and 6-15 « 

long, by 2.5-7.5 cm. broad, the cymes 7-10 cm. broad. It ie 

tends northward to southern Connecticut, Kentucky and are 

sas. Var. angustifolium is lower, the mature leaves of the ar 

branches lanceolate to narrowly oblong and 3.5-10 cm. long, PY 

1.7-3 cm. broad, its cymes only 2.5-7 cm. broad. It or 

bogs, savannahs and wet woods from Florida and AL 

southeastern Virginia. The Grimes material belongs ™ 16 

variety but not in its more extreme development. Our 20. 18, 
is more characteristic. : 

*SamBucus Nicra L. Dinwippie County: waste gtoul 

Petersburg, no. 12,486. See p. 511. 

The European species, here probably spread from cultivation 

: ULA APARINOIDES Pursh. Sussex CouNTY: = 

springhead by Nottoway River, south of Chub, no. 12,45*. 

Our first Coastal Plain station in the state. See P- 507. 
F 

C. americana L. Range extended down the James to IsLE © 

Wicur Counry (several nos.). See p. 520 and MAP 7. 

PS ae GLAUCA (L.) Willd., forma longiaristata, sional 
wo 

po west of Chestnut Branch of Mantua Creek, Sewell, eS € ' 
Vrain: 

— 
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rich caleareous wooded ravine west of Claremont, Surry County, 
August 28, 1940, Fernald & Long, no. 12,836 (rypE in Herb. 
Gray; Isotype in Herb. Phil. Acad.); rich wooded slope just 
above the “fall-line” by Three Creek, northwest of Emporia, 
Surry County, August 17, 1940, Fernald & Long, no. 12,835. 
NortH Carona: rocky woodland, Oxford, Granville County, 
July 28, 1938, Godfrey, no. 5521; thicket near Siler City, Chat- 
ham County, October 14, 1938, Godfrey, no. 6975. 

Typical V. glauca, as shown by heads of the Clayton plant 
given to Asa Gray in 1839, the only material cited by Linnaeus 
under his Serratula glauca which he had actually studied, has 
the broad phyllaries barely tipped by short awns. It is from 
characteristic material of the plant now generally known as V. 
glauca, in which the awns vary from none on some phyllaries 
up to4 mm. long. Forma longiaristata, growing in rich wood- 
lands with typical V. glauca or in colonies by itself, simulates 
V. noveboracensis of more peaty habitats in its involucre but 
in its foliage and pale brownish pappus is good V. glauca. 

EvpatorruM aurissimum L. Is~e or Wicur County: rich 
caleareous wooded slopes by Burwell’s Bay, James River, below 
Rushmere (F ergusson’s Wharf), no. 12,848; seeping argillaceous 
and calcareous bluffs near Rushmere, no. 12,849. 

first evidence of this inland and upland species on the 
Coastal Plain. See p. 525. 

E. sessiirouium L. Surry County: thicket back of sand- 
eas een Bay, James River, northwest of Chippokes, 

As in the pr eceding, our first Coastal Plain station. See p. 521. 
he SESSILIFOLIUM, var. Vasry1 (Porter) Fernald & Griscom. 

thi al Tange extended northward. CHESTERFIELD COUNTY: 

Icket south of Dutch Gap, no. 12,852. Henrico County: 
open thickets, South Richmond, no. 12,853. 

ravine - ep NATUM Walt. Surry County: rich calcareous wooded 

sata ar, est of Claremont, no. 12,856. Princess ANNE CounTY: 

520, unden, September, 1905, Mackenzie, no. 1773. See Pp. 

Although long ago reported from Virginia, the two nos. above 
sited are all that have come to the Gray Herbarium. The corol- 
"te @ pale lilac, not of the deeper color we had expected. 

MIDAGO GIGANTEA var, LEIOPHYLLA Fernald. 

ee, Teh = theast of Stony Mes i eas Creek, no. 12, oe by Nottoway River, sou 
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Our first Coastal Plain station. See p. 509. 

*AsTER LAEVIS L., forma amplifolius (Porter), stat. nov. 

A. laevis, var. latifolia Porter in Bull. Torr. Bot. Cl. xxi. 2 
(1894), not A. latifolius Desf. (1829). A. laevis amplifolius 
Porter in Mem. Torr. Bot. Cl. v. 324 (1894). 

Our Virginian material is from IsLE oF W1cHT COUNTY: set 
ing argillaceous and calcareous bluffs along Burwell’s Bay, Jats 
River, near Rushmere (Fergusson’s Wharf), no. 12,865, som 
of the obtuse and oblong-elliptical rosette-leaves abruptly ca 
tracted at base, the blades up to 6 em. broad. 

A. inFirMuS Michx. Local range extended into Surry Covy- 

TY: rich calcareous wooded ravines west of Claremont, no. 12,80 
See p. 520. 

A. tenuirotius L. Extending up the James to Surry Count 

fresh to brackish tidal marshes, Hog Island, no. 12,866. 
*ERIGERON QUERCIFOLIUs Lam. Henrico County: freight 

yard of Atlantic Coast Line Railroad, Richmond, no. 12,869. 

Extension north from North Carolina. See p. 516. 

_“ERIGERON scaturicola, sp. nov. (TAB. 695, FIG. 1 et 2), peret: 
nis caudice plus minusve multicipito; foliis basilaribus rosulat 
carnosis obovatis subintegris vel undulato-dentatis late petiolatis 

0.5-3 dm. longis 2-12 em. latis; caulis laxe adscendentibus V° 
suberectis mollibus (1-)3-8 dm. altis basi villosis supra = 
scentibus laxe corymboso-ramosis; foliis caulinis carnosis 0 - 
vel late oblongis vel ovatis integris vel parce dentatls glabrss 
vel glabratis imis basi plerumque contractis, mediis superiolr 
busque basi late rotundatis vel subamplexicaulibus 154 

latis; corymbis laxe ramosis, capitulis junioribus erectls long? 
pedunculatis; involucris hemisphericis, phyllaribus liner ee 
longis acutis viridibus albido-marginatis 5-8 mm. longis $* 
vel dorso sparse setosis; ligulis numerosissimis albidis phy 

along Burwell’s Ba 
Wharf), August 27 and 29, 1940, Fernald & Lot a 

: crest of seeping calcareous blu 0 *. 
River, below Fort Boykin, June 14, 1941, no. 13,179; thi¢s 
Be ‘rote woods back of beach of James River, west ° 
oykin, June 14, 1941, no. 13,180; steep bushy calcareom ous 

waddua ykin, June 14, 1941, no. 13,178; seeping ne D0. 
ed bluff west of Fort Boykin, June 14 and 16, 1941, 
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13,181 (TypE in Herb. Gray; isotype in Herb. Phil. Acad.) and 
no. 13,182. Surry County: base of seeping calcareous wooded 
slope by James River, below Sunken Meadow Beach, June 16, 
1941, no. 13,183; seeping calcareous and argillaceous bluffs along 
James River, Claremont, September 7, 1941, Fernald & Long, 
no. 13,822. 

Erigeron scaturicola (from scaturex, a gushing spring) is: ap- 
parently a local ally of the wide-ranging E. philadelphicus L. 
of meadows, damp shores and thickets across the continent, a 
species represented in tidewater Virginia in only a few meadows 
and damp woodlands of Surry and Princess Anne Counties. 

E. philadelphicus is a short-lived perennial or biennial without 

strongly developed caudices; E. scaturicola a deep-rooted peren- 
nial with stout branching rhizome and elongate caudices. The 
leaves of E. philadelphicus are relatively narrow, scarcely or 

rarely amplexicaul, villous and of submembranaceous texture; 

the glabrous or glabrate leaves of E. scaturicola are fleshy and 
brittle, those of the basal rosettes much larger than in EZ. phila- 
delphicus, the middle and upper cauline ones subamplexicaul 

and large, the bracteal ones much broader than in E. philadel- 
Phicus. im 2. philadelphicus the usually single erect stems 
terminate in regular corymbs with the young and unexpanded 
heads nodding. In £. scaturicola the loosely ascending, arching 
or sometimes erect stems fork down to or below the middle into 
. loose inflorescence, with the young peduncles ascending, not 

nodding. The involucre of E. philadelphicus is commonly vil- 
lous, that of E. scaturicola glabrous or nearly so. The ligules 
¢ E. philadelphicus are flesh-pink to deep-lilac (white in rare 
orms) and 2-3 times the length of the phyllaries. The achenes 
of the two species are similar but usually glabrous or more 

Promptly glabrate in H. scaturicola. The denuded receptacles, 
ge the falling of the achenes are somewhat different. In 
‘ Philadelphicus the pits of the receptacle (ric. 3) are minute, 
— subulate projection (the stipe of the disarticulated 

ate , and the separating ridges are broader than the pits; 
sia, Scaturicola the broad and shallow pits (FIG. 2) show no 

wate projections and are broader than the separating ridges. 

dri , f ar as we yet know Erigeron scaturicola is confined to the 

Pping or seeping spring-fed bluffs (and adjacent thickets and 
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beaches below the bluffs) of soft and pasty Miocene fossiliferou 

marls along the lower James River in Isle of Wight and Suny 

Counties. Where the Miocene beds are solidified (as at Scot- 

land Ferry, for instance) there is no trace of it. In the region 

of its best development, from Burwell’s Bay (Fergusso’ 

Wharf) near Rushmere to the rapidly collapsing bluffs below 

Old Fort Boykin, it is associated with a considerable flora af 

localized species with disrupted ranges. Late in the seas 

the old flowering stems may lop over into the dripping mat! 

and clay and there form new rosettes and flowering stems from 

the axils of the fallen leaves (our no. 12,871). See p. 524. 

In Plate 695, Fic. 1 is two small plants, X 2/5, of ERIGERON SCATURIN™ 
from the Typr-number; Fic. 2, portion of denuded receptacle, X 9, from 

Type. Fic. 3 is a denuded receptacle of E. puttapeLpuicus L., X 9, from 
Hanover, New Hampshire, July 6, 1910, E. F. Williams. 

GNAPHALIUM spaTHULATUM Lam, To the single recone 
station (in Henrico County) add one in DINwIDDIE UNTY 
waste ground and cinders of freight-yard of Atlantic Coast Line, 

Petersburg, no. 12,491. See p. 511. ard 
ILPHIUM CoMPosITuM Michx. Local range extended eastw 

into NanseMonp County: dry sandy pineland southwest 
Marsh Hill School, south of South Quay, nos. 12,878 and 12,87 

No. 12,878 is quite like a photograph of Michaux’s tyPé a 

S. compositum, which was clearly described “foliis radicalibus 

trifoliatis; foliolis petiolatis, inaequaliter sinuato-multipart 
This is one of the extremes of the species and it was separ” — 

by Small as S. lapsuwm Small. 

_*RUDBECKIA SPATHULATA Michx. GREENSVILLE County: mi 
gin of low woods southeast of Emporia, no. 11,195 (distrib. 
R. fulgida). 

: The first from north of North Carolina, unless @ specimen Me 
identified (but inadequate for study), from Augusta CoM i 

Carr, no. 808, belongs here. The Virginia plant called by Gra} 

R. spathulata, in preparing his treatment for the Synoptit 
Flora, belongs to R. umbrosa, occurring from the Blue 3 
and the Alleghenies to the Ozark region. This specimen ™ , 

A Meow: Boynton & Beadle. Brprorp CounTY: October ® 
» A. H. Curtis (as R. fulgida). 

thre i ing The three species here involved are separated by the follow 

characters. 
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Basal and lower cauline leaves ovate, broadly rounded to 

Paatate at base, 3.5-5 cm. broad; ‘ligules 15-3 cm. long. 
R. umbrosa. 

Basal and lower cauline leaves lanceolate or oblanceolate to 

narrowly sa ehge or narrowly elliptic, gradually tapering 

at base, 0.5-4.5 em. broad; ligules 1-2 cm. lon 

Middle and csi + teat aatel Me and bases of leaves spreading- 

e; basal and petioled cauline leaves 24.5 em road 

ole pala 1-2.2 cm. long, its larger phyllaries 25-7 m 

Middle and upper internodes glabrous to strigose-hispid ; 

bases of -nhtty appressed-short-strigose ; basal and petioled 

cauline leaves 0.5-2 cm. broad; involucre 5-9 mm. long, 

its larger Biv tlasics 1-9 mm. broad ...s.ssccenere R. spathulata. 

R. tropa L. Range extended down the James to IsLE 

Wicut County: thicket back of sand- ee of Burwell’s Bay. 

below Rushmere (Fergusson’s Whar 
ELIANTHUS MOLLIS Lam. To the bene  ventanes stations add 

one in Henrico County: thickets and borders of woods, Rich- 

mond, no. 12,8 
DECAPETALUS L. Range extended down the James to ISLE 

or WicHt County: (several nos.). 
OSMOS SULPHUREUS Cav. IsLE oF WIGHT County: age 

sides and waste places, Rushmere (Fergusson’s Wha rf), 
Dinwwwprr County: roadsides and waste places, Petere- 

burg, no. 13,831. 

A garden plant, likely to become more common 4s an escape. 

| *ANTHEMIS SECUNDIRAMEA Bivona. HENRICO COUNTY: waste 

places and railroad ballast, Bichnend: no. 12,500. 

A short-rayed species from the Mediterranean. See p. 516. 

me ENECIO Crawrorpi Britton. Surry County: bottoms of 

¢ beleardous widen ravines west of Claremont, no. 12,892, 
very local. See p. 5 

First from south of Prince George County, Maryland. 

cei Hirsuta Muhl., var. sancurvea (Bigel.) Fernald, 

remote f. nov., foliis caulinis oblongis vel eubrotundatis 

hear dentatis nec lobatis. Vircinia: low woods and t thickets 

Coun: ting Quarter Creek, southwest of Lumberton, Sussex 

ty, July 10, 1940, Fernald & Long (type in Herb. Gray). 
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Lesp 
vat pi ° 

haat "of betioaks, "7 RSA: FIGs. 1 and 2, portions of z aa race 
, 

y 
x 4. eo ifcoowe on leaflet, x Ps FIG. 4, portion of fit a 

GUSTIFOLIA a. 5, : 5. 0 
. portion of me, 4; tees 

petiolals of raion - leaflet, x< 10. yates racer, 



Rhodora 

™ 

~~ 

Ph, to , . W.oH, Hodge. 

G. 2, flower- 
1 lower sur- Ing raceme, \ 

rig. 1, summit of TYPE, X +; FI 

: e 4: rias. 4 and 5, upper an 
LEspr 4ESPEDEZA EZA HIRTA, Var. DISSIMULANS: 

‘aces of leaf 4; Fic. 3, fruiting raceme, X 
eaf, xX 10. * 2 



Rhodors Plate 6& 

Photo. W. H. Hodge. 

R. Pk reas l, portion of FYE ee inne an Her pan by Linn” 

N ar. Revs ERG fie S rel ' 4. a i t nu to EB: radicans. Spe cime bie Selle C iff ror lg 



Rhodora Plate 684 

Photo W.H. Hodge 

Ruvus RADICANS, Var. VULGARIS: characteristic terminal leaflet, X 1. 



Plate 6% Rhodorz 

Photo. W. H. Hodge. 

rbariu® 
wa 

¢ rom HUS TOXICODENDRON: FIGs. nd 2, 
» 

e 
f i an : 1 TYPE, ses ee Ts REE ing fru R. Toxicopr NDRON, forma an FIG. 3, TYPE (inc hal 



Rhodora Plate 686 

Phot; y to. W. H. Hodge. 

fo r < ice, 

Flea TRILOBATA: FIG. 1, ae branch, X 1; itt 2, portion Ol ge mates ez 
Owing puhensnn: bracts 10: Fic. 3, dri upe, « 5; Figs. 4 anc Sac brac ut 
do ATICA: FIG. , portion of a sone ence, Esper glabrous | yACKS ( . 

§ . * grr ‘ - e. 4 5: 

; R. ar fe ATICA, PA ae ric. 6. flowering branch, X 1; FIG. 9, drupe, X 
FIGs. rg ae 10, ; g A: 



Rhodora Plate 6X 

Photo. W. H. Hodge, 
rl 

Ruwus np : FIG. 9, pe a as AROMATIC A: Fics. 7 and 8. gine nd inflorescences, A 10; wee 
: Pe, X 9; FIGS. 10 and 11. s md 

ric. ? ut 
branch ape Var. SEROTINA: i ef oa ring bri aig x yar x! 

G. 3, | igo of inflorescence, x 10; . 4, YUE 5, portion of dru » X 5; Fic. 6, stone, * 5 



Rhodors 

Ph 

Kosreterzxys VIRGINICA, Var. TYPICA: FIG. 
x 3 

t W. H. Hodge. 
0TO 

Var, 
Var. 

AQUILONIA: FIG. 3, flowers, 
ALTHEAEFOLIA: FIG. 5, fruit, > 

’ ate 
1. flowering branch, , 

ir -pp: FIG. 4, fruit, 
x 1, from TYPE; FIG. 

ras? 

a) 

Sf ES RIG. 



Rhodora Plate 6% 
Ate cetamamerets ee 

Photo. W. H. Hodge. 

q. 1, a 
stig 

He ae rapimrleradd M (type-species “a c pocanthe dace? 

1; 
ya % 15. Fic. 2, mature inflorescence <_ a ye and pe 

Janeh her 
UTTATUM (Tuberaria guttata) : Fra. 4 ft pad and Jam" 

sve t, < %, after yr Gros* H. pedro (Tuberaria): ric. 5, ovary na stamens, x 5, after 



Rhodora Plate 690 

Photo. W. H. Ho d 

, 
iti s g § ing 

i NTHEMUM cuttatum (Tuberaria): Fic. 1, 3 fruiting stems, showing 

ERN ATE le eay res, 1. 

eee x eS Re 
FIG. 2, base of a 

by and SESSILE stigma 
: 

Janchen sBGYPTIACL ne. A gre on of flower, ’ Showing STRAIGHT style, X 

té 

stem, showing OPPOSITE lower 

after 

sser. 

son aRIUM (Crocanthemum): FIG. 5, ovary and stamens, 8, igen if 

sectii maT vada spp oly sage ric. 6, ovary and style, x 10; rary ‘ 

on of flow 3, after Janc 

G id 
i secti wer, X 10, 

after MARIS TFOLIUN one
s rig. 7, vertical section of flower, X 

: —o : 

: serra UM 1 Secostcopervamiid © ric. 9, ovary and style, X10. “ 

) H. ‘shit DENSE (Crocanthemum) : FIG.
 10, ovary and subsessile stigma, X 10. 

OPINQUUM eau cmon): ovary, style and stigma, » ¢ 10. 



Plate 69! Rhodora es 

Photo. W. H. Hodge. 

Mae om + HELIANTHEMUM CAN Pag NSE: FIG. 3, fruiting beacige'y L. 1 of plant frou 
Var. SABULONUM: Fiq. 1, portion of TYPE: FIG. 2, ‘portion sachusetts, 



Rhodora Plate 692 

Photo, WwW, H. Hodye. 

RHODODENDRON ATLANTICUM, forma TOMOLOBUM, ~X% ie 



Plate 8 Rhodora 

Photo. B. G. Schubert. 

3; “no spike, - See tt eee 9 ywering 5] JUSTICIA UMBRATILIS: FIG. 1. TYPE, X 2/5; Fic. 2, fi 
seed, x 8. yer 

shield 02 iM J. AMERICANA: FIG. 4, corolla (dense an and horizontal termina] anther, : i aad 5c a 
2s wre seca, “\ 

J S: FIG. ¢, corolla (translucent), x 3; FIG. 8, 

as ? 4 Be 5, 

| opaque), x a: FI 

ler, X 2 FIG. 6, seed, x “~ 
— re 



Rhodora 
Plate 694 

Photo, Ww. 
#. Hodge. 

UTRICULARIA VULGARIS Flowers 
Rudimen x 4 ~X 1: ries. 1 and 2-5 Eurasian; Fics nd 6-15 North American. 

“Otary dine X 1, all (ries. 16-19) North v Seance 



Rhodora Plate 6% 

Photo. B. G. Schubert. 

acteristi€ 
¢ a ch aracte ERIGERON SCATURICOLA: FIG. 1, two small plan “2/5 showing 

soe pein caudex; Fic. 2, » bort ion of denuded etic 7 
E. PHILADELPHICt G. 8, denuded receptacle, x 9. 
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New scientific names are printed in full-face type 

Acer — 505, 510, 523, 603; 

rubrum, v rumm ondi, 603 
Acerates, 510. 
Aconitum, 499, 518; uncinatum, 499, 

Agrostis Elliottiana, 491, 535; mari- 
tima, 535; palustris, 535; stoloni- 
fera, 534, 635; 
tenuis , 535, var. aristata, 536 

Aira hailiatie, 534; caryophyllea, 
534; praecox, 488, 534 

Alchemilla, 489; microcarpa, 489, “le 
Allium A a , oe 

atroviolaceum, 504, 548, var. pater 
familias, ;  canadense, 
vineale, 504, 5s 

Alopecurus carolini , 491 
Amelanchier, 486, 505, : 559, 560, 562, 

566; arborea, 563, 566, pl. 
672; austro-montana, 436, 
566; a 

a8 ) canadensis, 561566, 
pl. 672, % oblongifolia, 566, var 
oblongif a; bovalis, 
565; in Southeastern Virginia, 559; 

60— 566; obl : 5, 
baer. 566, pl. 672; stolonifera, 
505, 560, 564, 

Amiant thium Muscaetoxicum, 502, 548 
Ammannia Koehnei, 617, var. ex- 

OLE 
Ampelopsis arborea, 513, 514, 604 

Tabernaemontana, 489, var. 
salicifolia, 490 

Andromeda frondosa, 628, 629; ligu- 

ra, 
ar. 2. foliosiflora,”’ 

var. nudifiora, G25, “Var. 1. 
nudiflora 624; tomentosa, 628, 

Andropogon capillipes, 519; virgini- 
\ oll var. Segre 519, 536 

Anthems, 515; Se lee. 516, 

Antivisous scandi cina, 493, 618; vul- ‘ garis, 493, 618 na vu 

86 
Apocynum sibiricum, 635 

Arabis pen Te 521, 553; Tg tas 

gata . Pay 
oo acuminatum, 5 at Dre acon- 

; B47; inhi, 547, var. 

peace natum 
Ar istida lanosa 5 
Aristolochia hastata, 550; 

aria, 550, var. hastata, 
gree frondosus, 629; 

strinus, 625 
Por-varrne § hispidus, 

therus, 518, 
Arundinaria 
Asclepias Secale: 499, 504, 

635; tuberosa, 498 

Asimina parviflora, 492, 519, 552 

5 654; laevis 

oe 

Serpen- 

ligu- 

var. crypta- 

A 
the et taaee 

Azalea atlantica, 620-622, var. luteo- 

22; n neglecta, 621; ; nudiflor 

glandifera, 619; pusilla ribus, 

etc., 619; viscosa e. glauca 623 

Bacopa, 526 
Baptisia ee 
Berchemia, 
Bi ate istort 
Fleck tenvlans §12 
Bladder-Campion, 505 

virginiana, 588 

rotate 498 

ea deflexa, 589, Vv: 

, 589; hetero phyla, 
ris, 589; ve a, 58! 

Austini, 
589; ter- 

659 



660 

Calopogon, 502, 504; pallidus, 502, 
i 549; pule hellus, 502, f. albi- 
orus 

Caltha palustris, 486, 492, 552 
Campanula americana, 503, 520, 652; 

aparinoides, 5 
Carex, 486, 487, 489, 501, 510, 525; 

sect. Indocarex, 542, sect. Ovales, 
494; amphibola, 486, 47, 545, 546, 
pl. 671; Buxbaumii 

492, , 542; ecrebriflora, 544; 
crus-corvi, 542, var. virginiana, 
542; debilis, var. Rudgei, 546; 
decomposita, 525, 526, 542, 543: 
digitalis, 489, 544, var. 

ica 5 ar. macr are 
; Emoryi, 546; ogee 546; 

a 487, 493 
Carphephorus bellidifolius, 492; to- 

entosus, var. Walteri, 519 
Celastrus orbiculatus, 603; scandens, 

520, 603 
Centrosema virginianum, 519, 587, 

588, var. angustifolium, 588, var. 

u 
Characters?, eethese ca: has it 

really stable generic, 609 
Chenopodium cianum, 519, 551; 
A apna 551 

Chironia a, 629; linoides, 629 
oe s globulaifolus, 611; globulari- 

ea i 9, 549 
Cliteea ochroleu euca, 489; a 492 

ana, 587, ngusti- 
588, 2B. eliptiea, 519, 587, st ‘eli ptica, 587, y. ovata, 587 

INDEX 

Clover, 501; Buffalo, 501 
Conopholis ‘americana, 488 
Convolvulus, ee sepium, var. amer- 

icanus, aterniflorus, 495, 
63 

Cosmos sulphureus 
rataegus amoena, 562; racemosus, 

562 
Crocanthemum, 609-614; lsbpr 

15; canadense, 615; glom eratum, 

615; has it really stable geneti¢ 

Characters?, 609; majus, 612; pro- 

i ies um, 

615; scoparium, 615 

Croton monanthogynos rae 588 

Cunila ig ren ae, rr oblitus 

ayii, 537; ovularis, 5 Ish: 

sphaericus, 537, 538; reiractis ne 

retrorsus, 538, var. cylindricus, 

Decumaria, 524 
Dentaria lciniata, 486 90, 52 

Desmodium ace §20, of» 

T eR Rem BS, : 
; Dianthers 493; oe le 641; ovatt 

01; diandra, 500, 617 
ried 8 lis, oa 514; teres 646, 

Di 
Distichlis spicata, 522, 53 9 

Draba, 489; brachycarpa, 489, 55 
Drosera rotundifolia, 492 ee 
, Samant cristata, 492, 

533; pubescel® 

527, yonis, 

re Le previset® 

Eatonia obtusata, 

Echinochloa, 527; 

535, 536; ‘Walteri, 53 

529 
Echinodoru

s radicans, 508, 525, 

« pyemale, V" 

, 528 hil- 
Erigeron, 524; bonariensis, 513; P 



INDEX 

adelphicus, 655, pl. 695; querci- 
ged 516, 654; ‘claturloola, 654, 

5 
Sieetslon Parkeri, 547 

Eryt 
Eulalia, 536; viminea, 518, 536 
Euonymus atropurpureus, 520 

525, 653; 
520, 653; sessilifolium, 

521, 653, var. Vaseyi, 521, 65 
Lo 515; ammannioides, 517, 

8, 522, 523, 588; dentata, 589; 
ve rane 15, 588; macu ata, 
515; marginata, 514, 589; obtusata, 

oe ager 517, 588; Preslii, 
515: supina, 

Festuca octoflora, 493 
Forms of Rhododendron atlanticum, 

me, 619; hus radicans and 
R. aeodendron, Some Varieties 
and, 589 

Froelichia gracilis, 510, 515 

Galactia, 512, 5 
_ Galax, 568; iyi. 486, 629 
Gelium circaezans, var. hypomala- 

645 cum, 645; parisiense, 498, 
Garlie, Field, 50 ® 

ns of Rhus aromatica i in the, 599 

Halimium 609-611, 613, 614; § 
uhalimium, hee ; § Spartioides, 610 

576; hirtam conglomeratum, 574, 

Hebianthemuny, — subg. Lech- 
ocarpum, 612; 

Meet, 609, seo gyptia- 
cum, 615, pl. 690; fai ert ae 615, pl. 690; canadense, 611, 
615, pls. 690, 691, sabulo- 
aum, 615, 616, pl. 691: exriatins. 
610; 615, pl. 690; carolini 

612" 613, pl. 689 sum, 61 

615, 
ei, 610. "88: guttatum, 610, 

re 618, pls. 689, 690; occidentale, 
aan 611, 615, pl. 690; 

olium, rs Schweinfuesa i 615, 5, Lo, 

661 

610, 613, 615, pl. 690; spartioides, 
610, 613; Strickeri, 610 

Helianthus deca: petalus, 657; mollis, 
657 

Heliotropium pent saa 493, 636 
Helonias bullata, 497 
Hepatica americana, eg f. candida, 

552, f. a tha, 552 
Heteromer s, 612 
Hemsiuiens 495, 496, 499; § America- 

4 Villosae, 497; ameri- 
revipetala, 

villosa, 497 
Hexaloctria, & 518; spicata, 507, 550 
Hibise yf soi icus, 607, 608 
Hop Horn 
Hybanthus aaaien 520 
Hydrangea arborescens, 523, 559, f. 

grandiflora, 559, var. ’ oblonga, 559 
um, 609, 

var. ovalifolium, 500; mutilum, 

var. latisepalum, 

Ilex glabra 
Impatiens sbillor, 523, f. immaculata, 

Iris Posadailei 549 

Jacquemontia tamnifolia, 636 

Jugla 
aaa 519, 548; bufonius penis abortivus, ufonius, 

512, 548; diffusissimus, "500, 548; 
548; Roe- ff 

merianus, 522, 
Justicia, 641; americana, 493, 639- 

letzkya altheaefolia, 513; vir- oe etzkya 28, gel var. 

Fithenefolia, 513, ’60 »P 
“var. aquilo nia, 607-609, p 1. 688, 

var. typica, 607, 608, pl. 638 

Lactuca hirsuta, var. sanguinea, f. 

oe li ellow ee ab s-S pers, BA scihe: £ nye aati 

Tapas, 492; canadensis, 492 

Br Les Za, : 

folia, 573, 575, 581, 585, 
681; Bicknellii, 579; capitata

, 572- 



662 INDEX 

576, 578, 581, pl. 673, and L. 
hirta, Some Varieties of, 57D, var. 
calycina, 576, 578, 579, 586, pl. 

irtiformis, 578, var. 

581, 582, 586, pl. 677, 8. vulgaris, 
574, vulgaris, 574, 576, 577, 

74; 580, 381, 586, 
573, 575, 578-584, pl. 678, var. an- 
gusti olia, , var. appresspilis, 

S25 
o> 

OE 

a 
gf 

on ae wv 

~~ 

va ak ra, 583, ica, 
2-584, 586, pl. 678: sa olia, 

575, 5 , 585; oblongifolia, 

se, 490, 618 
Limnobium Spongia, 51 12, 529 
re carolinense, 498, 506, 

Liteen geniculata, 492 
Lobelia glandulifera, 492; siphilitica, 

Lolium multifiorum, f. submuticum, 

 geesteen Pine, 48 

Lycopsis foliis sear aatoalatin, etc., 
637 

Lyco eur 638 
: phe ay Sacetadtotien 514, 627; fro 

dosa, 628, 629; ligustrina, 514, 624, 
, 5 

ae by 

ligustrina pubescens, 628, var. pu- - 
vaergge 62&, 627, var. salici- 
yg 624-626, 628, ar. typica, 

4, 626, Varieties ay 624; multi- 
sc 627; paniculata, 625, 
627; "salicifolie. 625- 

Lyt neeolatum, 504, 617; 
lineare, 522, 617 

Malaxis floridana, 520, 525, 550 
Manual Range, The Variations of 
Rhus aromatica in the Gray’s, 599 
rs - ame 571; mini- 

; 505, 57 t; var. 
loogiacta. 571 

Melilotus, 525 Meni 
spermum, 

Mentha longifolia, 638 
Mespilus Amelanchier rea, 

3, 565; arbutifolia, 562; cana- 

densis, 560-563, 566, var. 6. cor 

5 
var. y. rotundifolia, 563; nivea, 562 

Mitchella, 494; repeat - 

Mitella ameri — a 
Monarda mo. 38 

Myosotis, 037; macrosperma, 488, 

503, 637; v po 488, 636, 637; vir 

ginica, 438, 

Najas, 527 
Nemophila microcalyx, 485 

Oak, Catesby’s, 487} Live, 513, 514 

Obolari a, 486 
Oldentaadis Boscii, 501, 617 

Orehid, 502 re 
Orobanche uniflora, 488, 645 

Ostrya virginiana, 

Panicum caerulescens, 512; poly- 

anthes, 500 
Paronychia oo 514, oe ae 

Parthenocissus incerta, 

phylla, “604 

Pedicularis lanceolata, 520, oe 5328 

Pellaea, 524; atropurpurea, *" 

Peplis, 500, 501; dian rep « 500-50 

617, f. aquatica, 617, f- terrest 

Persicaria, 
Phlox, 510; OT eae 510, 636 

87 

Pinus serotina, 548, 569 515; 

poramroe — 515; indica, 

scens. 513 Bish Pa ann 

olygonum, 

Polypogon mon
speliensis; 52

4, 

Pondw 

534 

5 oe 

Pesnensn 508; Bere ‘laceus 

tenuissimus, 508, 528; ee 
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Potentilla millegrana, 510, 567; rep- 

tans, 525, 567 
Psoralea canescens, 503, 506, 518, 

Pyenanth a Torrei, 508, 638 
Pyrus Botryapium, 561, 562 
Losey herve 487, 488 

uercus X caduca, 509, 550; 
carolinensis, 508, 550; cinerea, "498, 
507 ; cinerea X ‘faleat ta, 507; 

; cin 

qr ngomg 13 ; marylandi- 
508; montana, 523; nigra, 513; 

Phils, 513, 514; subintegra, 
507; virginiana, 513, “$50, f. macr 
phylla, 513, 550 

ge, The Variations of Rhus 
Se in The Gray’s Manual, 

unculus carolinianus, 488, 552; 

wad eae 620, 623, 624, f. 

Saga 599, 600; § To xicodendron, 
590; aromatica, 527, 599-603, pls. 

602 

; cana ensis, . 
C. hina, , 602; divaricata, 596; 

reenei, 596; littoralis, 592; pu 
303. 597; radicans, 524, 52 37, 580 
5 596, 599, pl. 683, an 
on Some —— ome 

var. Varica' 

hypoma’ 
596, f. 

trichocarpa a, 590, 592, 593, var. 
termed go 591, pubens, 
599° var. Rydbergii, 590, 594, 596, 

pl. 683, var. verrucosa, 596, 
599° var. mad kn aris, 690, 592, 593, 

, pl. 684, var. vulgaris, f. inter- 
cursa, 590, 593, var. vulgaris, f. 

Negundo, 590, 594; Rydbergii, 
594; Toxicod., 597; Toxicodendr., 

pubens, , var 

oe 589, 597, Toxicoden- 

ron, radicans, 591, var. radi- 

cans, 591, var. Ryd i, 594, 

595, var. a. vulgare, 593, var 

vulgare, 599, var. vulgaris, 593; 

endrum, 597; trilobata, 

5 pl. 686, var. pes 

var. nerotind, OD; 601; v rrucosum, 

596 
Rhynchospora Grayii, 539 

Richardia, 511; bel 511, 515, 

, 646; scabra, 5 

Rosa multiflora, 

Rubus § Hispidi, 569; § ben- 

tes, 567, 568; , 570; 

68; 

ellipticus, 570; ris, ; 

teen bp 491, 571; oe
 

anssonii 

rosa, , 

Rumex altissimus, 493, 551 

Sabatia ee 629; calycina, 525, 

630; stellaris 
f. 522, 629, 630, 

albiflora, 630. 

Salsola Kali, 551 511, 652 

Sams marilandica, 507, 518, 617; 

uercifolia, 602; serotina, 600, 601; 

fidophylloides, ' 602; p
enne 599, 

Ss a lineatus, 504 548 irpus lineatus, ‘ 

Seleria, mr flaccida
, 512, 539-541; 

minor, 512, 539, 540; nitida, 512, 
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539-541; setacea, 512, 539; tri- 
glomerata, 512, 539-541; ; oligantha, 

Scrophularia lanceolata, 506, 518 
Scutellaria nervosa, 490, 638; ; parvu- 

a, var. ambigua, 507, "638 

edum ternatum, 553 
Senecio aureus, 521; Crawfordii, 521, 

7 
Serratula ergy ae 
Sibara virgini 
Sida inflexa, 186; ;rhombifoli, tg 
Silene antirr ; aneana, 

Cucubalus, 503, 551; latifolia, 305. 
virginica, 489 

Silphium compositum, 656; lapsuum, 

Smilax, 510, 511 513; Bona-nox, 
510; hisp ida, 510, 524, 549; ro- 
tundifolin a, 

Smyrnium se 
eee igan ar. leio- 

490 
509, v. 

509, ¢ 653; serotina, 509 
rs) 

irginia, Amelanchier 

Spanish _ 526 
parganium 
Specs yeh a anh var. tel 522, 

Sphenopholis filiformis, 490, 534; 
rmedia, 494; obtusata, 493, 

532, 533, var. lobata, 533, 534, var. 
pubescens, 493, 533; pallens, 494, 

See Nuttallii, 520, 521, 638 
Sta hylea, 492; trfolia, 603 
Stellaria pubera, 48 
Stenanthi aa. 499, 548 
tillingia sylvatica, 498, 588 

Strophostyles, 513 
locarpus foetidus , 486, 54 

ses eonar tinctoria, 519, 635, var 
Ashei, 635, v. py: 

Tepeele spicata, var. semitonsa, 

Tetragonotheca helianthoides, 489 
haspium barbi ode, 520, 619; tri- foliatum, 1 var. 

7; flori- 
, 605; glabra, 606; hetero- 

INDEX 

phylla, 523, 605, 607; heterophylla 
Michauxii, 6, var. Michauxii, 
pid, Michauxii, 604, 606; monti- 

a, 605; negle cta, 5-607 
Tillandsia, 526: usneoides, 526, 548 
Tiniaria, 61 

ofieldia ron ae 
oxicodendron, 

: 92: Arizonicum, 596; Blod- 

macrocarpum, 594, 
ae phaseoloides, "596; pubescens, 

; ; pumilum, 594-596; punc- 

m, 594, 595; quer 597, 

598; ae cans, 591, v Vv 

596, var. littoralis, 302, var. micro- 

risetum lobatum, 4 
614; 

‘alls, 611; globularifolia, sa 

pl. 689; guttata, er 614
, 

ypha eae
 

Veesie on cope 5; inflata, Utricularia a ; 

var. minor, 642; ie 64 

macrorhiza, 3-644, 
radiata, 642; vulgaris; eet 
pl. 694, var. americana, 

ligus- 
en eng crassifolium, 488; 

5 in The 

ene ae of Rhus aromatica ! 5
09; 

Gray’s Manual name? Lise 

f Lespedeza capitata 
hirta, 80 me, 572; of Lyonla ign 
trina, 6 

Verbascum A gekaue 505, 639 
Verbena scabra, 513, ‘we e] 

, 
ongi- 

1 ca. ’ 652, 6& ne arise f ' ry 653; noveborace 

s, 653 
eee hederaefolia, 486, 639 
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Viburnum dentatum, 647, 648, 651, 
652, var. Deamii, 649, a. gla- 
bellum , 651, var. longifolium, 548, 
a. lucidum, 647, 651, B. pubescens, 

r. pubescen 50 
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CONTRIBUTIONS FROM THE GRAY HERBARIUM OF 

HARVARD UNIVERSILTY—NO. CXL 

INCIDENTS OF FIELD-WORK WITH J. FRANKLIN 

COLLINS 

M. L. FERNALD 

(Plates 696-707) 

Firry years ago, in late July and early August of 1892, made 

my first field-trip with Frank Collins or, as he always signed 

himself, J. Franklin Collins'!. He then invited me to join him 

and a group of his cousins and friends at the old Collins home in 

North Anson, Maine, whence we started for several days of 

camping, trouting and botanizing, making two chief sojourns, 

one on the shores of the Kennebec at Carratunk, the other above 

The Forks, in Carrying Place Plantation, at the mouth of Dead 

River. The very names, long seen on maps, Carrying Place and 

Old Military Road, survivals from the time of Arnold’s futile 

and costly expedition up the Kennebec, thence via the Dead 

River to Quebec in the American Revolution, thrilled my boyish 

imagination. My earlier botanizing had always been within 

walking-distance of home and, having a keen interest in plants 

which I had been forced to follow alone, it was a wonderful new 

experience to be with an older and kindly companion to whom 

I dared speak in the peculiar language which I had previously 
been able to share with few others. While the various cousins 

and friends enjoyed the out-of-doors activities of a camp 1 the 

woods, Collins and I made the acquaintance of many eae 
which I had never seen near Orono, and I quickly recognize 
that I was with a friend of unusual sincerity, modesty and skill. 

Quiet, undemonstrative, of few words, sensitively sympatheti¢, 

always with a quiet, dry humor, a master of woodcraft, mechan 

cal technique and specimen-making, he gave me the companion” 

ship and help I had yearned for; and for 32 years it was 4 very 

exceptional summer which did not find us exploring oF camping 

and botanizing somewhere in New England or the Gaspé Penne 

sula, our last trip together being with the party which went (© 
the Mt. Logan region of Gaspé in 1923. one 

1 JAMES FRANKLIN Coxuins, b. North Anson, Maine, December 29, aioe o alter 
dence, Rhode Island, November 14, 1940. For biographical appreciation see 
H. Snell in Ruopona, xliv. 93-97 (1942). 
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Our first considerable expedition was in August, 1896, when, 
accompanied by the late Professor William C. Strong of Bates 
College and my young brother, the late George Bancroft Fernald, 
we hired the old-fashioned stage-coach of the North Anson-New 
Portland route, as a commodious vehicle for camp-equipment, 
presses, paper and foodstuffs, and drove across to Dead River 
Plantation, there to get at Mt. Bigelow, then on to Flagstaff 
and back under the western slope of Bigelow. That trip gave us 
our first sight in Maine of Prenanthes Boottii and some other 
montane species previously known in the state only on Katahdin, 
and it strongly cemented a friendship. 

ollins was a conscientious keeper of records. Several of his 
diaries, always literally kept up by an entry, no matter how ad- 
verse the conditions, at the end of each day, were designated by 
him shortly before his death to come to me, along with his invalu- 
able volumes of photographs taken on our many trips together. 
These have been supplemented by many botanical notes re- 
ceived either by me or by the Gray Herbarium from his sister, 
Mrs. Edith Jenckes. The diaries are explicit and they followed 
an almost unvarying pattern. There are no frills; all sentiment 
and emotion are omitted. The simple framework is there, upon 
which, as he afterward reviewed them in his late years of enforced 
inactivity, he greatly enjoyed mentally filling in the abundant 
unrecorded but vividly remembered details. With characteristic 
caution he refrained from setting down off-hand identifications 
of plants seen or collected each day; until they had been studied 
that would have been unwise. I am, therefore, in the following 
notes, using Collins’s framework and, whenever they might be 
of interest to other botanists, supplying some of the identifica- 
tions he withheld. The first few excerpts are quite typical of the 
whole series, beginning with the Mt. Bigelow trip of 1896 and 
closing with the Mt. Logan expedition of 1923. 

“August 13, 1896, .. . Fair and not quite so warm. Slept 
Well last night and got up about 5.00 A. M. . . - The Fernalds 
Went collecting along the river and a little later Professor Strong 

followed them. I stayed about camp and fixed it up. 

Pickerel, fried sweet potatoes, oatmeal, cocoa, etc. for b ~ 
fast . . . About 5 P. M. a very heavy shower accom adh 
much wind passed over. We all had to take hold of the tent to 
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prevent its blowing away—three of us outside and one inside. 
It came up so suddenly that we had no time to pick up a pile of 
driers, and the last we saw of them they were sailing through the 
air one or two hundred feet above the ground in the direction of 
Dead River. We did not bother to chase them up. Rain fell 
most of the evening. All of us were very wet below our rubber 
coats, and the tent was badly ripped in two or three places.” 
Characteristically, there is no statement that only through his 
personal skill and forethought in meeting the emergency did we 
have any shelter through the remainder of the trip, for it was he 
who had brought first aid for an injured tent. 

Still briefer the following, ten years later, while ascending 
Riviére Ste. Anne des Monts in Gaspé, on the way to Mt. Albert. 

“August 6, 1905, Sunday. Cloudy and hazy. Spent all day 
on the river, going from Marten River Camp to Main Camp, a 
short distance below the Forks. Hard poling”. (Puare 701, 
Fia. 1). 

“August 7, 1905, Monday. Rain last night and most of the 
day. Toasted driers before fire and fixed up camp to protect 
against rain. Coté caught some trout [the large sea-trout, run- 
ning up the river] and shot two ducks. Breakfast of potatoes, 
coffee, ete. Dinner of trout, duck, tomatoes, ete. 
A little more detailed the entry for 
“August 8, 1905, Tuesday. Clearing somewhat last evening 

and cooler. Broke camp about 9:00 A. M. and got ready to go 
up the mountain. Left camp near the Forks of the Ste. Anne 
River about 9:40 A. M. Fernald and I carried small packs, 
camera and collecting boxes. We went up over a near-by ridge 
and then down through a ravine, then up the mountain, stopping 
every ten minutes for a rest. Coté, the two Gagnon boys, and 
Joe Fortin carried heavy packs. We reached an altitude of 3250 
feet about 1:30 P. M. and decided to camp there. Coté, Fernald 
and I stayed up the mountain ; the rest of the men went down to 
the river-camp. About 3 P. M. Fernald and I went higher up 
the mountain, botanizing, and left Coté to fix camp. He came 
up the mountain later”. The remarkable discoveries on this 
trip will be later considered. 

In the summer of 1900 Collins was a member of the Mt. 
Katahdin Expedition, described in some detail in Ruopora for 
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June, 1901 (iii. no. 30). The other members of the party, be- 

sides Collins and me, were much older and, consequently, some- 

what less active amateurs, the late Judge Joseph R. Churchill,’ 

Dr. George Golding Kennedy? and Emile Francis Williams. 

It naturally fell to the lot of Collins and me to work together 

over the more precipitous and less accessible areas. Returning 

to camp we put up the better material, throwing the remnants 

outside the cabin. This refuse-pile accounts for some of the 

labels of Emile Williams, now preserved in the Gray Herbarium 

or in the herbarium of the New England Botanical Club: “Col- 

lected by J. F. Collins and M. L. Fernald, recollected by 

E. F.W.” Judge Churchill, who prided himself on never putting 

into his personal herbarium any specimen which he had not 

himself collected, could not be induced to share our Saxifraga 

stellaris, var. comosa, Epilobium alpinum L. (E. anagallidifolium 

Lam.) and other specialties. He looked longingly at the abund- 

ant material we brought in but it never went into his herbarium.‘ 

- Asa result of the Katahdin trip Kennedy and Collins recorded 

23 bryophytes new to Maine, one of them the first known except 

in Eurasia; and 18 vascular plants were recorded as new to the 

— C. H. Knowlton in Ruopora, xxxvi. 1-7, with portraits (1934). 

See Emile F. Williams in Ruopora, xxi, 25-35, with portrait (1919). 
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state, one of them, Carex katahdinensis,' new to science and sub- 

sequently found only twice, once in east-central Newfoundland, 

once on Lake St. John at the head of the Saguenay in Quebec. 

In subsequent years Collins and I were much in Aroostook 

County, Maine; and in the summer of 1904 we had our first 

trip together to the Gaspé Peninsula. I had been on the Grande 

Riviére in southeastern Gaspé with the late George H. Richards 

and the late Lewis Cabot, who was then owner of the seigneune, 

lured there by the discovery by Mr. Richards of a new Comandra, 

C. Richardsiana, and a wonderful series of Anemone, As multifida, 

forma polysepala and var. Richardsiana and A. riparia, forma 

rhodantha, and other plants I had never encountered. The 

brief trip there in late June had yielded my first Cystopterts 

montana (Lam.) Bernh.; Carex concinna, Sisyrinchium montanum, 

Osmorhiza obtusa and Valeriana septentrionalis Rydb., all of the 

Rocky Mountains; and three undescribed species, A 

appendiculata, Arnica chionopappa and Taraxacum Long, ef 

two latter subsequently found in western Newfoundland. Sue 

discoveries, made in limited spots (when and where there “ 

good salmon-fishing) whetted my appetite and, hurrying pe 

to a meeting of the Josselyn Botanical Society at Fort Kent, } 

northern Maine, I looked forward with restlessness to nee 

with Collins to the region. From the train, on the trip to nort 4 

ern Maine, I was thrilled by the precipitous headlands a 

cliffs which suddenly came into view, centering on Bic in _ 

ski County, Quebec; the return to Grande Riviére was, ©° 

quently, delayed. ae 
Collins's dary for the summer of 1904 records a very divert 

fied season of discovery. . 
“July 6, 1904, reduichdeny (Bangor—Fort Kent, ee 

Breakfast at 6 A. M. at the Bangor House. Went to Fort et 

on the 7:10 A. M. train, arriving there at 3:40 P. M. On the e 

were some twenty people going to the meeting of the Josse " 
Botanical Society, including the Misses Hunter [now arab 

Clarence H. Knowlton], Louise H. Coburn, Mary Clark, iton 

Brooks, Elsie L. Shaw, Nellie F. Mansfield, Dora H. Mou 

and some I did not know, and the Messrs. W. L. Powers; 

The authors of species in Gray’s Manual are omitted. When species 
not in the manual are mentioned their authors are noted, except those 
the writer; these may be assumed. 

varieties and 
published PF 
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H. Knowlton, W. F. Stubbs, Dana W. Fellows, Ora W. Knight 

and a few more.” .... 
“July 7, 1904, Thursday (Fort Kent). Clear; got up at 

5 A. M. and worked on mosses and helped Fernald [with his 

large collection from Grande Riviére, spreading and picking up 

driers and otherwise making himself unselfishly helpful, where- 

upon he was nicknamed by the ladies ‘the faithful Collins’). 

After breakfast a party of twenty-three or -four started on a 

trip to St. Francis. We rode up the south side of the river, 

stopping occasionally to botanize.’”’ Along the St. John a Viola, 

then new to science, V. novae-angliae, was flowering and Miss 

Shaw made one of her wonderfully accurate water-color drawings 

of it, now in the Gray Herbarium. 

“July 8, 1904, Friday. Clear. . .. Inthe P. M. Fernald, Dr. 

[George Upham] Hay, the Misses Brooks and Shaw and I walked 

down the bank of the St. John River botanizing”’, among many 

striking species getting the newly discovered and thus far quite 

endemic Carex Josselynii (Fern.) Mackenz., just as, a few years 

earlier, almost the same party, with the addition of the already 

venerable John Macoun, had collected at Fort Fairfield the 

equally local (endemic) C. elachycarpa. 

“July 11, 1904, Monday. Cloudy, rainy in the P. M. Had 

breakfast at 6 A. M. at Dicky House. About 7:30 A. M. Miss 

Brooks, Miss Shaw, Dr. Hay, Fernald and I crossed over to 

Clairs, New Brunswick, and went on the 8:30 Temiscouata 

train to Riviére-du-Loup. The scenery is very fine, the railroad 

following down the St. John to Edmundston, then up the Mada- 

waska to beautiful Lake Temiscouata [by the English-speaking 

people called ‘Tommysquatty’]. Had dinner at Notre Dame 

du Lac. [Collins omitted to state that the ride was so jerky and 

heaving that everyone was miserable or worse, 50 much so that, 

48 we slowed down on approaching Notre Dame du Lac, a suf- 

ferer, looking out at the signs, caused a refreshing ripple of 

laughter as he disconsolately said ‘Notre damn de luck’). 

Reached Fraserville (Riviére-du-Loup station) about 4:30 P. M. 

and went to Hotel Bellevue at R.-du-L. Point”. The next days 

Were spent in botanizing on the always fascinating shores of the 

St. Lawrence from the Point to Cacouna, always with the wonder- 

ul view across the broad river (there about 13 miles wide) of the 
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Laurentides. Miss Shaw, working until dark and again from 
dawn to breakfast-time, was kept over-busy drawing the many 
plants new to her, Zigadenus glaucus Nutt., Cornus suectca, 
Pedicularis palustris and many others—her paintings now 4@ 
prized possession of the Gray Herbarium; while Collins and I 

were discovering the then undescribed Puccinellia lucida Fern. & 
Weath. and other choice species. 

“July 15,1904. Friday. Fair... . At 12:30 P. M. Fernald 

and I rode to the Intercolonial Railway station and came to Bie 

(Ste. Cécile du Bic). Walked to the Canada Hotel (proprietor 
Michel Pineau) and got rooms.’’ Our days at Bic were very 

full; there seemed to be no limit to the novelties. Woodsta 
oregana at our first eastern station; Cystopteris fragilis, vat. 
laurentiana Weath., then a novelty; Ruppia maritima, Val- 

intermedia (Thed.) Aschers. & Graebn., at the first North 

American station east of the Pacific states; Puccinellia lauret- 

tiana Fern. & Weath., then an undescribed species; Calamagros 
tis purpurascens R. Br., at the first station known in easter 
North America; Cerastium beeringianum Cham. & Schlecht., * 
characteristic and very distinct species of northwestern Ames 
Draba minganensis (Vietorin) Fern., then an undescribed spea® 

Arabis Holboellii Hornem.., typical (PLATE 696, FIG. 1), at our fine 
station in the East; A. Holboellii, var. Collinsit (F ern.) ee 
(PLATE 696, Fic. 2), then quite new but subsequently found m i. 
Rockies; Sazifraga cespitosa L., a “typus polymorphus — 
Arctic; Potentilla nivea, also arctic; the new X Geum pul oe 
a strikingly handsome hybrid of G. macrophyllum and G. ri ; 

Antennaria subviscosa, representative of localized epee : 
Greenland, Newfoundland, the Rocky Mountains and E “ 
gonia; and numerous others quite new to us and very thrilling 

Recent burns, too, were brilliant with masses of the straw 
like fruits of Chenopodium capitatum, the drooping large W 
and yellow petunia-like corollas of Leucophysalis gran 

(Hook.) Rydb. (PLarsx 699, ria. 1), or with Corydalis aured, . fe 
cocephalum parviflorum or the western Senecio indecorus ee 
while ferns, such as Woodsia alpina and Dryopteris fragra”®: ch 
remotiuscula Komarov (PLatr 697, Fic. 1), and orchitn 

as the Cordilleran Goodyera decipiens (Hook.) ¥.3s 1? s 
were so very abundant that we almost tired of them. 



Plate 696 Rhodora 

+
t
 

. 

—
 

afta 

CoLLINSH. 
Arapis HoLBoELlil. 

ARABIS HOLBOELLII, var. 
(upper): 

=
 

fon 
:
¢
 

o
t
 

i
e
 

P bl
e
d
 (a 



Rhodora 

. 
4 REMOTIUSS

 le 1G. 1 (upper): DrYoPTERIS FRAGRANS, var. 

Fic. SCOPULINI
 M. 

POLYSTICHUM MOHRIOIDES, Var. 
2 (lower): 



1942] Fernald,—Field-work with J. Franklin Collins 105 

New Englanders this was a new world (a bit of Cordilleran 

America transplanted into the East); and the botanical fascina- 

tion of the region, added to the scenic rarity which has so long 

attracted colonies of artists there, made it difficult to leave. We 

could not forget, however, that we were really on the way to 

Gaspé and that we had an appointment to meet Arthur Stanley 

Pease at Carleton on the Baie des Chaleurs. 

“July 24, 1904, Sunday. Warm. Had breakfast at 7 A. M. 

and at 8:15 A. M. started for Tracadigash Mountain. ... We 

ascended to a point about one half mile west of the main peak 

and thence along slowly [because stopping to collect Collomia 

linearis Nutt. of western North America; Carex praticola Rydb., 

at its second station in eastern North America; the always 

fascinating C. Backii; Clematis verticillaris in solid tangles; and 

Poa Canbyi (Scribn.) Piper, at its first (but not the last) known 

eastern station] to the summit, which is surmounted by a large 

wooden cross. . . . The aneroid showed 1930 feet above sea- 

level. Pease and Fernald worked along the base of the cliff, 

finding several interesting plants [Polystichum Lonchitis, Hacke- 

lia americana (Gray) Fern., at its first known station in the East, 

etc.]. I worked along the top of the cliff, going down occasionally 

on the alpine rope to collect.” 

As I have said, Collins was reticent and undemonstrative; 

incidentally, in a French-speaking country he was inclined to 

let others do the talking. It was, consequently, a complete 

surprise, at breakfast one morning at Carleton, to hear his 

bilingual pun. He suffered from dyspepsia and regularly had 

his cup of hot water at the beginning of breakfast. His conven- 

tional greeting to the waitress every morning included “de 

Veau chaude, s’il vous plait.”” On the morning I refer to the 

porridge had been eaten, then there arrived the fish and toast 

and my cup of coffee, with glasses of milk for Collins and Pease. 

Without cracking a smile Collins quietly remarked: “There 

seems to be a great deal of de lait about de l’eau. In Providence 

it is often the other way ’round”. One expected such things from 

Pease, but never from Collins! 
For this day the diary proceeds: “Worked until 10 30 A. M. 

on plants and then Fernald, Pease and I started for the cedar- 

swamp on the road to Tracadigash Mountain. After we had 
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botanized there an hour or more a heavy thunderstorm passed 

over. I happened to have an oil-coat with me but Fernald and 

Pease did not have any; so they removed their clothes and put 

them in their waterproof riicksacks during the half-hour shower. 

They said the big drops felt like hail-stones and they were numb 

with cold, but after the shower they had dry clothes to put on.” 

After Carleton came the Little Cascapedia River, one of the 

most fascinating of Gaspé streams, with gravel-flats carpeted 

with miles of the trailing shrub, with great plume-like heads of 

fruit, Dryas Drummondii Richardson of the Canadian North- 

west; with thickets bordered by Astragalus frigidus (Richardson) 

Gray, var. gaspensis (Rousseau) Fernald, closely related to 4 

Cordilleran variety, or with the Cordilleran Lonicera involucrata. 

On the gravels we also got the Rocky Mountain Sisyrinchium 

montanum and the then new Solidago graminifolia, var. septen- 

trionalis. The calcareous cliffs crowded closely down to the small 

river, and we were delighted to get characteristic Parnass@ 

Kotzebuei Cham.! (Puate 698, Fic. 1), another northwesterm 

plant, and other species quite new to us. 

Compared with the Little Cascapedia, the Bonaventure, 

which we next ascended, is a large river, with extensive tidal 

marshes at its mouth. Here we got the very distinct Juncus 

balticus, var. stenocarpus Buchenau & Fernald, a new variety, 

not yet known away from the Gulf of St. Lawrence, Stellaria 

crassifolia, a species which in the East is concentrated about the 

Gulf; and the new halophytic Bidens hyperborea Greene, Vl: 

gaspensis. Up-river, slightly below the carpets of Dryas Drum 

mondii, there were great areas of Epilobium latifolium be 

PLATE 698, Fic. 2, a depressed arctic-alpine perennial with thick, 

gray foliage, and flowers two or three times the size of those 

E. angustifolium. In springy spots Carex media R. Br. ¥ 

angarae Steud.) of Asia and northwestern America was new 10 

the East; the then undescribed C. Garberi, var. bt aria (Gaspé 
our 

1 Parnassia Kotzbuei was wholly new to me. When I reacbed on. yee 

collections the late Dr. Rydberg was visiting the Gray Herbarium. i” the 
. ee I ha 

ra. can’t you and I wn 
there?” I forthwith studied the genus and found that our plant was the ye ails 

a species of Chamisso. In this study, however, I found a very distin b- 

collected in Montana by Rydberg. This, the only species I share with him tino! 
lished as P. montanensis Fern. & Rydb. in the North American Flora, the 
was ever invited to contribute to that variegated work. 
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to northern Maine; southern Alberta and British Columbia), 

and the new C. flava, var. gaspensis, were abundant, while 

dripping ledges were yellow with Sazifraga aizoides, with Ane- 

mone parviflora frequent. On calcareous slopes Dryopteris 

Robertiana (Hoffm.) C. Chr. abounded. Our very brief visit to 

the Bonaventure gave good evidence that detailed exploration 

would yield fine results. 
Travel on the Baie des Chaleurs by steamer is a special art. 

Witness the record. 
“August 10, 1904, Wednesday. Clear. Had breakfast at 

Bonaventure about 7:30 A. M. At about 8 A. M. or a little later 

our baggage was carried up the beach a short distance and left 

at a store for transportation to the steamer ‘Admiral’ when she 

or he came. When the ‘Admiral’ appeared in the distance the 

tide was so low that the regular lumber-boat which carried 

passengers and baggage out to the steamer could not be floated ; 

so two whale-boats were hauled by horsepower out to deep 

water, luggage was hauled out to one, and the passengers, some 

eight in number, were hauled to the other. Both boats were 

then rowed out to the path of the ‘Admiral’. . . - At Newport, 

l’Anse au Gascon, and Grand Pabos lumber-boats came out to 

meet the steamer—at the last place there was a heavy sea and 

the transfer of freight and passengers was exciting . - - arrived 

at Grande Riviére at 7:00 P. M.” 
We landed at Grande Riviére because it was important to get 

up-river in late summer to explore in more detail the shores 

which, in June, had yielded so many novelties. The owner, 

Mr. Cabot in Boston, had given me authority to employ one of 

his Officials, since it would now be close time on salmon-fishing 

and the man would be at our command. Unfortunately, Mr. 

Cabot, then far from Grand River, did not realize what we soon 

discovered; his faithful employe was up-river in the employ of 

various county officials enjoying forbidden fruits! Repeated 

calls at the official residence proved futile and our only botan- 

izing on the river was near its mouth. There, however, we got 

the then undescribed and very local and endemic Salix paraleuca. 

Lingering for a few days, always hopeful that we might yet 

ascend the river, we utilized the time to some advantage. Near 

our temporary home there was a marl-bog, full of such charac- 
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teristic plants, already familiar to us, as Carex chordorrhiza, C. 
livida, var. Grayana (Dewey) Fernald, Juncus stygius, var. 
americanus and Orchis rotundifolia; but the Rocky Mountain 
Salix myrtillifolia Anders. was a novelty, as were Drosera linearis 
and D. anglica, the beautiful little red-flowered Rubus acailis 
Michx. and its relative, the then undescribed R. peracaulis 
Bailey (of northwestern America). At another boggy spot, the 
margin of Marl Pond, we discovered the then quite new little 
Galium brevipes Fern. & Wieg., a species subsequently found by 
Dr. Porsild in Greenland; and the limy pockets yielded the type- 
collection of Drosera rotundifolia, var. comosa, plants with the 
flowers altered to clusters of leaves, these dropping off and 
rooting. The exposed bluffs along the outer Bay had a dense 
tangle of Aster. From this assemblage we extracted the original 
collections of A. foliaceus Lindl., vars. crenifolius and subpetio- 

latus, plants endemic on the Gaspé Peninsula. Finally, realizing 
that our canoeman had no intention to come for us, we moved on. 
Later, at Gaspé Basin, we met some of the poachers who took 
evident delight in having thwarted us Yankees. 

“August 16, 1904, Tuesday. Mostly clear. In the early A. M. 
we worked on the plants and then packed trunks. Started from 
Grande Riviére about 9:30 A. M., our baggage on one wagon, 
and Rupert driving the other with us. About noon we stopped 
at Cape Cove for dinner. Later we started for Percé where we 
arrived about 4:00 P. M. We tried four different places before 
we found a single room, at Mme. Traché’s.” [This room, heavily 
musked and liberally hung with Mme. Traché’s clothes and the 
inevitable sacred pictures and ornaments, with one feather-bed, 
screened by very thick curtains, the window tightly nailed against 
possible opening, was the home and workshop for three men. 
At night we matched pennies to decide which of us would have 
the good luck to sleep on the floor, which would accommodate 
only one.] “After supper [of parboiled beans] and unpacking 4 
bit we walked up on one of the headlands [Cap Barré] near the 
house, doing some botanizing”’: Cerastium beeringianum, vat. 
grandiflorum (Fenzl) Hultén of Alaska and northeastern Asia; 
Draba incana L. and its var. confusa (Ehrh.) Poir., the first from 
so far south; the new D. pycnosperma Fern. & Knowlton, 4 
beautiful little species endemic on outer Gaspé and in western 
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Newfoundland, the plant Emile Williams, when he collected it 
a year later, suggested as the appropriate emblem, on account 
of its name, for the Society for the Protection of Native Plants; 
the arctic Sazxifraga oppositifolia and Arenaria rubella (Wah- 
lenb.) Sm.; and the types of the nearly endemic Solidago lepida 
DC., var. molina and of Senecio pauperculus Michx., var. firmi- 
folius Greenm. That was a brilliant start and we tried to over- 
look the deficiencies of hotel-accommodations, complete lack of 
modern sanitary and toilet facilities, and improper food. These 
could not be wholly ignored, however, for we all suffered from 
pretty acute indigestion and, when we had had parboiled beans 
for three successive days and I asked our hostess for something 
more digestible, we came in to a supper of heavy French pan- 
cakes. Mme. Traché’s father, a fisherman who spoke English, 
sat at table with us, and noticing that our physiological adjust- 
ments were not like his own, encouraged us by frequently urging: 

“Eat hearty, fellers. Men can’t work the way you do without 
eating hearty.” Our own supply of educator-crackers, raisins 

and chocolate kept us going and when, after getting back to 

Cambridge to recuperate, I was promptly sent to the Stillman 
Infirmary to have my inflamed appendix out, I was thankful 
that the operation had not been done by the fishermen at Percé! 

“August 17, 1904, Wednesday. Foggy and rainy all day. 
After breakfast we worked a while on the presses, then put on 

our waterproof clothes and botanized on the crags northwest of 

the house and about the waterfall in the ravine (La Coulée) 

until noon. After dinner . . . collected along shore to and 

around the lighthouse at White Cape. Here Fernald had the 

alpine rope looped around his shoulders and walked along the 

treacherous and crumbling edge of the cliff while Pease and I 

held the other end of the rope some distance away from the cliff. 
Got home at 6:30 very wet.’”’ The day had been so foggy and 

rainy that many flowers were beautifully expanded, others. as 

conspicuously closed. We specialized upon — 
back E. arctica Lange, E. rigidula Jordan, £. tatarica Fisch. an 
E. americana Wettst., and some not easily settled. Small boys 
followed us wherever we went, always anxious to help sige 
“doctors ” gather their herbs. They were specially fond of wre 

ing us bulbs of Zigadenus glaucus, with the explanation that 
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‘it’s a horrible thing for the guts”; in view of the toxic proper- 

ties of the genus, reflected in its western name “ Death-Camass”, 

we did not try it. 

“ August 18, 1904, Thursday. Fair a little while in the A. M. 

during which we partially dried driers, etc.; later alternately 

rainy and fair . . . at 12:30 P. M. we all went up Mt. Ste. Anne 

to the shrine, botanizing both going up and coming down. U 

the rope considerably about the summit [collecting the type- 

material of Antennaria gaspensis and many other fine species]. 

Took some pictures (PLATE 700, Fic. 1) from the summit when 

the clouds and rain would permit.” The last modest statement 

was tyical of Collins’s almost puritanic dread of expressing 

emotion. He was keenly appreciative of the unique beauty and 

grandeur of the Percé landscape, verbally became very enthu- 

siastic, and throughout this and all other trips with me spent as 
much time on photography as on botany. His negatives from 

Gaspé ran into the thousands. The tops of the balsam firs, 

Abies balsamea, here presented a strong contrast with firs as we 

knew them generally. Upon material from Mt. Ste. Anne I 

based my var. phanerolepis. An incident on the trail well 

illustrated the mental subservience of these people. oking 

out to the northeast, we saw a long and low land, obviously 

Anticosti. When we met the priest with a workman, who was 
tion " 

pointed to the distant island and asked, “Is that Anticosti: 

The workman promptly replied, ‘‘Oui, oui, Anticosti”, 

master said, ‘‘No, you can’t see Anticosti from here “ whereupor 

the man corrected himself: ‘‘Non, non, ce n’est pas Anticost. 

The diary continues until our reaching Boston on Septembe 

2nd. From Douglastown we went a very short distance UP the 

Douglastown and from Gaspé Basin an equally short distance 
UP 

the Dartmouth River. We could get no canoes and had to 

content with heavy lumbermen’s bateaux, solid and very slow: 

Our discoveries were, therefore, relatively unimportant. 

In the summer of 1905, Emile and Mrs. (Blane 

and Mrs. Williams’s friend, Miss Mary Waring, joined 

trip over the same route, through Williams’s July vacation, 

Mr. and Mrs. Oakes Ames were with us for a brief trp 7 

Grand Cascapedia. Since the specialties have been S° thorough’ 



Rhodora Plate 700 

EPEAT GRETA 

| 

| 

hae ree, 

——. 

Er : a 

= oe —_ = 

eT 

ie 

“Of AT i le; 

I Fic. 1 (upper): Perct rrom Store or Mr. Ste. ANNE (Rocher Percé near middle; 
Son naventure Gland in distance at right) enema, ee 

wer): GANNETS NESTING ON LEDGES OF BONAVENTURE #81 



Rhodor: Plate 70) 

Fic. 1 (upper): Harp Pouine. 

Fria. 2 (lower): CoLLins (center) ENJOYING LIFE. 



1942] Fernald,—Field-work with J. Franklin Collins 11] 

covered in the notes for 1904 only a few items for July need here 

be noted. 
Botanically the Grand Cascapedia is relatively uninteresting. 

The plants which make the Little Cascapedia a joy are largely 

wanting. At Percé we had superior quarters at the fine old 

’ house of M. Le Boutillier, the elderly head of large fisheries and 

of large stores. One of Collins’s entries records a notable new 

station near Percé. 
“July 25, 1905, Tuesday. Cloudy, foggy and rainy. We all 

spent the A. M. in taking care of plants collected yesterday. In 

the early P. M. we went by team to Grande Coupe. Mr. and 

Mrs. Williams botanized along the bases of ridges and Miss 

Waring, Fernald and I went up the cliffs and around to the next 

‘coupe’ to the westward. We got some nice things, e. g. Dryas 

integrifolia Vahl, Salix vestita Pursh (PLare 699, ria 2) Poly- 
stichum Lonchitis, Corallorrhiza striata, ete. {including the arctic- 

alpine Carex rupestris All., the new Salix Bebbiana, var. 

capreifolia and the tiny Thalictrum alpinum L.]. Got back 

about 7:00 P. M. very wet. Had a fine supper.” 
That “very wet” day on the dripping ice-cold cliffs of Grande 

Coupe laid Collins and me off with intestinal disturbances and 

hard colds, which did not soon vanish. Consequently, after the 

Williams party had sailed for home, we took the steamer “‘Gas- 

pésien” from Gaspé Basin to Mont Louis on the north coast of 

the Peninsula, picking that village out as likely to have proper 
food and as being the center of precipitous limy walls, which 

fascinated us. Collins’s brief entry only partly tells the story. 

“July 31, 1905, Monday. Clear. Got up on str. ‘Gaspésien’ 
at about 4:30 and went on deck. Stopped there most of the A. M. 

enjoying the scenery [and taking many photographs]. Reached 
Mont Louis and went to the bargeman’s house [one Bouchier, a 
Piratical giant with ragged black beard and great pr ojecting 
tusks, who, when we asked for the hotel, replied, ‘I have the 

hotel’, not divulging the spick-and-span house, with fine food, 
Tun by Fred Au Clair, which, of course, we knew nothing about. 

Dinner consisted of bread and butter, tea and chunks of salt 

Pork, floating in grease, not the best food for our condition; our 

toom was a bit of unfinished loft, without window, and reached 

by a ladder from the kitchen and living-room. We were not 
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enthusiastic to remain there]. In the P. M. and again in the 

evening we walked out and examined the cliffs, ete., for plants. 

Did not seem to find a single characteristic plant and we were 

much disappointed. [Showing how completely mental and phys- 

eal discouragement control the outlook. In 1923, when, under 

better conditions, a party botanized about Mont Louis, and in 

1931, when, with Mr. and Mrs. Charles A. Weatherby and my 

daughter and son, I spent some days there, it was difficult to 

break away from the fascinating cliffs and slopes, which support 
such treasures as Carex misandroides, endemic representative 

here and in western Newfoundland of the rare Canadian Rocky 

Mountain C. Franklinii Boott; Draba lanceolata Royle, of Asia 
and western North America; the endemic Astragalus scrupulicola 

Fern. & Weath., eastern representative of the western A. aborigi- 

num Richardson; and Oxytropis gaspensis Fern. & Kelsey, e 

demic eastern representative of the Rocky Mountain 0. viscida 

Nutt.; Erigeron compositus Pursh, var. trifidus (Hook.) Gray; at 

its first known station south of the Arctic and east of the Rockies, 

and scores of non-endemic specialties. On July 31, 1905, Collins 
and I were glad to think Mont Louis a poor spot.] Talked of 
driving to Ste. Anne des Monts but no one would undertake to 

haul our trunks there over the rough and hilly roads. Later de- 

cided to go in a barge [lobster-boat with decayed fish smearing 

the whole inside].”’ 
“August 1,1905. Tuesday. Cloudy, windy andcold . + ° 

Started about 8 A. M. in a barge with M. Bouchier and another 

man [fare ‘dix piastres’] for Ste. Anne des Monts. We were 

practically becalmed for an hour near Pt. de Chasse. Reached 

Ste. Anne des Monts about 4:30 P. M. nearly frozen. Went into 

LeMontagne’s store and talked with him about boarding places, 

eating, ete. He recommended Ed. Lefrancois’ place.” Supper 

consisted of “‘bifstek”, carrots, baked potatoes, lettuce, graham 

bread, a choice of 23 kinds of relish and condiments, massed at 
the center of the table, pickled beets, cake and cherries! We 

immediately forgot that we were desperately ill and when, <— 
supper, Lefrancois asked “Are you going in to Mt. Albert: 
we woke up, “just like that’ and said, “‘ Why, this is where you 

start for Mt. Albert, isn’t it?” In half an hour the famous 
guide and hunter, Sam Coté, was with us, planning the tm, ie 
start as soon as possible. That shows what proper food will do- 
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“August 3, 1905, Thursday. Cloudy and foggy in the A. M. 
Clearing in the P. M. Clear with aurora borealis in the evening. 
In the A. M. spent most of the time in getting ready to go up 
river. Had Lefrancois haul our baggage down to the river after 
dinner and about 1:30 P. M. we started up-river, with Fernald 
and part of the luggage in one canoe, I and the rest of the baggage 
in another. The river is a rather rough one and we went up 
about one hundred feet in the first nine miles. Here we stopped 
for the night at Col. Starkey’s lower camp. Our canoemen 
(Coté, Joe Fortin and Hector and Edouard Gagnon) pitched tent 
and Fernald and I dined with Col. Starkey (owner of the salmon- 
fishing rights on the river). Nice dinner and pleasant chat after- 
ward. Fernald and I in tent; the canoemen in the guides’ house 
at the camp. From here we got our first fine view of the foothills 
of the Shickshock Range.” 

“August 4, 1905, Friday. Fair, partly clear; very warm in 
middle of day. We left ‘Nine-mile Camp’ about 8 A. M. and 
Stopped for lunch at 11:05 A. M. While we were lunching, two 
men came down the river with the skin of a bear they had killed 
at the next Starkey camp. We camped near the head of a long 
and hard rapid known as ‘Three-mile Rapid’; and then passed 
through a wild and beautiful rocky gorge (Grand Rapid), where 
it was very difficult to get the canoes through. Fernald and I 
in our lean-to tent under canopies; canoemen in another tent”’. 

“August 5, 1905, Saturday. Cloudy and somewhat showery. 
Warm in middle of the day. Collected a considerable number of 
specimens [Festuca prolifera (Piper) Fern.; the new Poa gaspensis 

(subsequently found in Alaska); Sagina saginoides (L.) Dalla 
orre, the first from east of the Rockies and south of the Arctic, 

Arabis alpina, etc.] and I got quite a number of mosses. [One of 
the very rare memoranda regarding the group upon which Collins 
was a recognized authority.] In the late P. M. we reached 
Riviére 4 la Martre (Marten River) and camped about one mile 
above there on a gravel-beach. Got some fine views of Tabletop 
Mountain. A few rods above our camp the top of Mt. Albert 
was seen (our first view of it) over the top of a great ridge”. . . 
The entries for the next three days, including the ascent of Mt. 

Albert, were earlier copied. That for August 8, continues — 
“We found the nearest peak (East Peak) about 3650 feet high, 
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with a still higher peak to the west-northwest. To the south of 
these there is an immense tableland sloping gently to the south- 
ward. The eastern end of this tableland is a great serpentine 
rock-barren, and the western a bog or meadow. ‘To the south 

of this is a deep gorge with three large snow-banks in view. 
Beyond this is the main (highest) part of the mountain—a still 
larger desolate-looking rock-barren plateau sloping gently to the 

main dome. We found extremely interesting plants—many of 

them unknown to Fernald” [Adiantum pedatum, var. aleuticum 
Rupr., the first from east of British Columbia; Festuca scabrella 
Torr., a characteristic plant of the arid Cordilleran region; Dan- 

thonia intermedia of the Rocky Mountains; the beautiful copper- 

colored Eriophorum Chamissonis, in rippling carpets; true 
Carex paupercula Michx., much smaller than the lowland varie- 
ties; a host of strange willows in prostrate mats almost solidly 

enmeshed in rock, the arctic Salix anglorum Cham. in three 
varieties, S. brachycarpa Nutt., the first from east of the Rockies, 

and an amazing little species for a willow, with glabrous capsules 

and glabrous green scales, the endemic S. chlorolepis; very strange 

species of Arenaria, dense masses of wiry marcescent foliage and 
large pink or white flowers, the new A. marcescens, subsequently 
found only on the serpentines of Newfoundland, a delicate 
creeping species with fine linear leaves, A. sajanensis Willd., 
elsewhere unknown in America from south of northern Labrador, 

and a little species with thick oblong leaves, which I described 
as A. cylindrocarpa, a species then recognized only in the Cana- 
dian Rockies and in northern Labrador, subsequently found in 
western Newfoundland and now united with the famous relict 
of northern Europe, A. humifusa Wahlenb.; Lychnis alpina L., 
var. americana, of Greenland, Labrador and western Newfound- 
land; Statice labradorica (Wallr.) Hubbard and Blake, var. 
submutica Blake, extending down from the Arctic; the only 
arctic goldenrod, Solidago multiradiata Ait., and another species, 
a local endemic, with vividly green Revolueres; the new S 
chlorolepis; the wide-ranging Artemisia borealis Pallas; and the 
new Cirsium muticum, var. monticola. We were thrilled, pestered 
by black flies (to the point of repeating the guides’ most frequent 
expression, ‘‘les sacrés mouches”) and so confused by novelties 

on all sides that, as soon as we started to collect one, several 
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others would divert us. The mosscarpet, too, kept Collins ab- 
sorbed; and singularly enough, sharing the wet depressions in 
this alpine and wind-swept serpentine barren were such common- 
place lowland plants as Sarracenia purpurea, Geum rivale, 
Vaccinium Ozxycoccus, Kalmia angustifolia and polifolia and 
Andromeda glaucophylla. Yet, where we were making an amaz- 
ing harvest of novelties and of common boreal herbs and low 
shrubs, the region was once described by one of the most famous 
of Canadian geologists as “absolutely destitute of vegetation”. 
Along the western margin of the serpentine tableland a nearly 
straight line (PLATE 702, ric. 2) divides it from a Hudsonian 
serub-forest or “puckerbrush”, the latter occurring on the 
amphibolite rock. So sharp is this boundary, that, given the 
cue, one could predict the vegetation. On the serpentine oc- 
curred the above-mentioned specialties and some more familiar 
Plants: Carex Bigelowii Tuckerm. (C. rigida of the manuals), 
Juncus trifidus, Betula glandulosa var. rotundifolia, Empetrum 
nigrum, Rhododendron lapponicum, Phyllodoce caerulea and Arc- 
tostaphylos Uva-ursi; while the amphibolite or hornblendic area 
Was as definitely marked by the abundance of Hierochloé alpina, 
Carex capillaris, Luzula spicata, Salix planifolia Pursh and S. 

herbacea, Sibbaldia procumbens, Vaccinium cespitosum and 
Arnica mollis, never or only rarely seen on the serpentine. On the 
north-facing slope, just below the tableland (Puate 702, Fic. 1), 
the wet amphibolite below a mass of packed snow and ice was a 
“arpet of species not once seen on the serpentine: Lycopodium 
alpinum L. of the Arctic; Poa alpina L. and Carex bipartita All., 
also arctic: Luzula confusa; the newly discovered Streptopus 
amplexifolius, var. oreopolus (Fernald) Fassett; Salix cordifolia 

h and the new S. hebecarpa; the western North American 
and Siberian Betula microphylla Bunge; the arctic Ranunculus 
Pugmaeus Wahlenb. and the type of R. Allenii Robinson, of the 
Shickshock Mts. and northern Labrador; Viola palustris; 
Epilobium lactiforum and E. alpinum (anagallidifolium) ; Cas- 

hypnoides; the Rocky Mountain Vaccinium ovalifolium 
and a beautiful new species, V. nubigenum; Veronica alpina, 
Var. unalaschcensis, and V. humifusa; Gnaphalium oe 
Gunn, and Taraxacum lapponicum Kihlm. In this typically 

alpine and subalpine vegetation it was amazing to find carpets 
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of the lowland Chrysosplenium americanum and to be able to 
supplement our limited vegetable-diet with cooked stalks of the 
common lowland Heracleum lanatum, with Ozxyria digyna and 
Arabis alpina as salad. The contrast between the floras of the 
amphibolite and the serpentine was so vivid that I was stimu- 
lated to a new line of research.] Picking up the journal again: 
“The black flies on the mountain, especially at the sumnit, 
were something fearful and we were obliged to wear improvised 
head-nets (Pate 704, ric. 1) and even then there was little com- 
ort. ... I have never seen anything like them.” .. . 
“August 9, 1905, Wednesday. Spent all A. M. putting bi 

plants collected yesterday. Were obliged to do this inside 
cheesecloth canopies [in a 6-foot lean-to] to keep away from 
‘brdlots’ (midges), black flies and mosquitoes.” .. . 

“August 12, 1905, Saturday... . At about ten o’clock we 
all started for Snow Brook Ravine (Ruisseau a la Neige) co 
lecting. ... Before reaching the great snow-arch we welt 
caught in a shower or two. These showers continued most of the 

P.M. At one time we got under the snow-arch to get out of the 
rain. The arch (PLarr 703, ric. 1) was formed by the brook 
flowing underneath the great snow-bank and was some twenty- 
five feet high.” Besides more willows, the great prize of the 
day was Polystichum mohrioides, var. scopulinum (D. ©. Eaton) 

Fernald (PLATE 697, ric. 2), the serpentine of Mt. Albert the 
only region for it east of Idaho. 

“August 14, 1905, Monday. Snowing and hailing most of im 
early A. M. The temperature was below freezing in the morning 
and in the late afternoon 37 degrees. Slept cold last night. 

Tabletop Mountain, ten miles away, was covered with snow. - - ' Fernald and Joe went off to the ravine to the eastward a 
2:30 P.M... . I got back about 7:00 P. M. Temperature # 
degrees’’. f 

“August 15, 1905. Clear and cold. Got up about 3:30 A. 7 
on account of cold. [I well remember the greeting from on 
in characteristic Canadian French, as I crawled out of the gue 

‘Fer fret cum job’ (‘Il fait froid comme le Diable’)]. gon and I worked on the plants until 10:30 A. M., when Edous! 
and Hector started down the mountain with large packs. age 

noon Fernald, Joe, Coté and I started down (PLATE 704, FIG ° 
Flies bad.” 
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Out on the coast, away from the freezing alpine conditions of 
mid-August, we explored along shore, fascinated by the giant 
Senecio Pseudo-Arnica (shared with the Bering Sea region), 
Plantago eriopoda Torr., a species primarily of the alkaline 
Canadian Plains, and other maritime or halophytie types. We 
were delighted, too, with the great areas, at the mouth of the 
river, of the very fleshy Hippuris vulgaris, var. maritima Hartm., 
a rare plant as shown by herbaria. Driving down river to Pointe 
Tourelle, Cap Tourelle, Riviére Patate and Ruisseau Castor, we 
called in to see that the type-colony of Arnica gaspensis was 
intact and spent much of the time exploring and botanizing about 
the remarkable natural bridges and fantastically weathered sea- 
stacks and tower-rocks which gave the name Tourelle. The 
Rocky Mountain Woodsia scopulina, new to the flora of the 
East, abounded in some of the crevices. Draba glabella Pursh, 
with the endemic lower St. Lawrence var. orthocarpa and the 
very definite var. megasperma, more or less alternated on the 
cliffs, and Festuca was a complicated group, with F. rubra often 
represented by the arctic vars. mutica Hartm. and arenaria 
(Osbeck) Fries, and the ovina-series by F. saximontana Rydb. 

In 1906, vividly conscious of the sharp contrasts in the floras 
of the acid areas, the serpentine and the calcareous rocks, we 
undertook a thorough collection of typical plants and the rocks 
upon which they grew, Harley H. Bartlett, then a student with 

me, being ready to undertake the chemical analyses. Equipped 
with & steel frying-pan and abundant cloth bags we started in at 

Bie, Placing the thoroughly washed plants on the hot pan and 
Owing them to ignite over a bed of hot coals without the use of 

matches. Collins entered whole-heartedly into this collecting 
and, already knowing much of the country to be visited, = 
Planned to secure the samples of plant-ash, rock and soils 
without making many new discoveries. At Bic, of course, we 
got to some new territory, the ragged and castellated white 
cliffs toward St. Fabien (PLaTE 706, Fic. 2), as well as Cap 
“i8nal (Moose Cape) and some others and, inevitably, new 

Veries were in order. The greatest shocks, however, were when we got back and Bartlett proceeded with the analyses. 
4 27492 Aizoon is famous for having the large stomata along 
- leaf-margins heavily incrusted with insoluble calcic carbonate, 
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waste thrown off through the stomata; it obviously should occur 
on calcareous rocks. On one big cliff near Bic it was very hand- 
some, growing on what seemed like quartzite. We accordingly 
got a large sample of the plant-ash and good samples of soil and 
rock. When Bartlett got hold of them repeated analyses showed 
the ash of the plant to contain a large amount of calcium, the 
soil and the rock to be pure silica! Rock-samples were referred 
to the petrographer, the late John Eliot Wolff, and he, too, said 
“quartzite.” That was that! On the base of Cap Orignal, a 
headland wholly unlike those around, both in its rock and its 
weathering, Iris setosa, var. canadensis abounded. We conse- 
quently got good samples. When the analyses were made the 
ash of the Jris showed abundant manganese, the rock-sample 
only a trace. Again, there we were! Bartlett went through 
hundreds of samples, sometimes finding what was expected, 
sometimes just the opposite, and in the end, realizing that the 
analyses were not repeating the operations of the plants, he 
declined to publish the inconclusive results. In the analyses it 
was not possible to repeat the activities of the roots in attacking 
the hygroscopic film about each soil-particle nor the ability of 
the plant to draw alkaline salts from the fogs and mists along 
shore. Although Sazxifraga Aizoon was on pure silica, the heavy 
fogs, apparently, supplied it with the calcium it required. All 
this was unknown to Collins and me at the beginning of the 
season and we spent many hours daily in conscientiously assem- 
bling the ash. 
We had arranged in advance with Sam Coté to have the pro- 

visions all bought and packed into the Gaspé canoes (dugouts), 
so that we could start immediately up the River Ste. Anne des 
Monts. With the aid of my French dictionary we had drawn up 
two pages of required provisions, but on reaching Ste. Anne des 
Monts we found Coté and the storekeepers in perplexity. Every- 
thing was clearly understood and the supplies had been properly 
stowed except two: “pommes de terre” and “ jambon.”’ Proceed- 
ing to the market we pointed out what we meant, patates and 
becking. Pomme de terre in Gaspé is the mountain cranberry, 
Vaccinium Vitis-Idaea, var. minus, which carpets the mountains; 
patate, the early French name, was the word brought from 
France by the original settlers of Gaspé. Later, after the guides 
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had packed more than ten miles through the woods, thence up 
the steep walls of Tabletop, when we suggested attacking the 
20 pounds of “prunes”’, they got out a quart can of Green Gage 
Plums, mostly water; we went without the less costly and more 
desired prunes séches. 
Going this time to Ste. Anne des Monts, 
“July 11, 1906, Wednesday. Started from Little Métis with 

Paul Marmon as driver at 7:30 A. M. Arrived at Matane (33 
miles) at noon and had dinner . . . Started on again at 2:15 
P. M. and reached Les Méchins at about 8:30 P. M. (45 miles), 
making about 78 miles from Little Métis with one horse.” . . . 

“July 12, 1906, Friday. Left Les Méchins about 7:30 A. M. 
and drove leisurely [because stopping for a good deal of botaniz- 

ing, on this drive becoming much impressed with a small tree 
with the largest fruiting aments and the largest leaves we had 
ever seen on a willow, the new Salix lawrentiana, endemic on the 
shores and bluffs of the Gulf of St. Lawrence and closest related 

to S. Hookeriana Barratt, of the Pacific coast from southern 
British Columbia to California] to . . . Ste. Anne des 
Monts. Found Coté and Joe Fortin there. In the late P. M. we 

reorganized baggage”, and at 10 next morning started up-river. 

A disgruntled and very boastful rough-neck, whom we will call 
Zéphirin Violette, was at the starting-point, wildly gesticulating 
and assuring us that we had a miserable crew, that Coté knew 

nothing about the woods—in short, that we ought to have em- 
Ployed him. Consequently, when we stopped at noon to “boil 
the kettle” and found the axe gone, we knew who had removed 
it. One canoe was sent back to get another axe and Collins 

‘nd T took off time to botanize. The next time we were organiz- 
mg an expedition, the Mt. Logan trip of 1923, we received a 
letter, written in flowing English and a fine bookkeeping hand, 
tom one of our former guides, urging us to take Zéphirin into 
the party; he was a splendid fellow and heartily ashamed of the 

Way he had acted. Fortunately, before we could answer, the 

following self-explanatory message arrived: ; 
__ Wenirot you las nite i had Mr. at the store in Cap Chat 

Mite for me i axe you to hire Zéphirin Violette i had to he stood 

there an’ made me he is a liar please rite me and say you don 
Want nothink to do of Zéphirin Violette.” We so wrote. 
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While waiting for the axe and during a leisurely ascent of the 
river for some days we watched the plants, as we had not done in 
the hurried trip of the year before. Listera auriculata, Primula 
mistassinica and Pinguicula vulgaris carpeted the damp slopes, 
usually overhung by Lonicera involucrata; and wherever there 

were spring-rills and small brooks coming in Arnica mollis and 
Arabis alpina L. made great displays, with the gravels bearing 
the usual solid carpets of Dryas Drummondii and Epilobium 
latifolium (PLATE 698, Fic. 2). All these were now quite familiar, 
but the goldenrod of the gravel-flats seemed strange, the Rocky 
Mountain S. lepida, var. elongata (Nutt.) Fern. On one wet slope 
the Erigeron puzzled us, E. elatus Greene of the Canadian 
Rockies; and, topping off breakfast one morning by picking some 
wild strawberries, we found ourselves instinctively neglecting 
the tiny ones—until it dawned upon us that they were on many- 
crowned and nonstoloniferous half-shrubs with tiny leaves, the 
unique and strictly endemic Fragaria multicipita. At another 

point, when we left the canoes in order to decrease their loads, 
we walked into a carpet of a strange little round-leaved willow, 
Salix obtusata, so strange that its relationship in the genus has 
not been made out. 

This trip up-river was full of thrilling incidents. 

“July 16, 1906, Monday. Cooler, 66 at 6:00 A. M. Very hazy 

and smoky. Not many flies to bother us last night. Used a Joss 
stick in the canopy before going to sleep. Got up about sane 
M. and had a bath in the river. Took Coté’s trout-rod 

caught a salmon. Coté and Joe helped me land him. eae 
omitted to state that the entire camp was roused by his eee 
‘Help, help? He had stepped into the stern of one © 

—82 about noon. . . Saw a large Canada lynx tryé 
catch some ducks. Portaged past Little Sault”, our stalsen 
Saliz obtusata. 

The journal of much of the Mt. Albert trip may be 0 
except to note that we had great difficulty making many 

for 

mitted, 

of the 
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plants from the serpentine barrens ignite. They had grown on 
silicate of magnesium and had some of the properties of asbestos 
or of soapstone. On the steep and treeless north wall of Devil’s 
Gulch (Ruisseau au Diable) we got Pellaea densa (Brack.) Hook., 
a characteristic species from southern British Columbia to 
southern California, here growing with the still rarer Poly- 
stichum mohrioides, var. scopulinum, PLATE 697, FIG. 2, already 
referred to; and in collecting them we found ourselves kneeling in 
a carpet of Epigaea repens! 
From the eastern border of Mt. Albert we figured out a route 

from the Forks of the Ste. Anne des Monts across to Tabletop; 
and on the 26th Coté and Roy went down to the river-camp and 
started to blaze a trail to that vast tableland. In the evening of 
the 28th, just after we had come down to the river, the two trail- 
makers came in, haggard, pale and unnerved. They had been 
“through Hell”, nearly died of thirst and were bleeding from 
fly-bites. “Nothing” would induce them ever to go again 
“through Hell”. Discussion of the matter was not then in order; 
embracing, soothing, hot supper and bed were the best cure; 
and when, after a quiet Sunday, they realized that everyone at 
Cap Chat and at Ste. Anne des Monts knew that Coté was - 

guiding an expedition to little-known Montagne de la Table, 
they decided to take us in, that we might see for ourselves. Upon 

leaving the river they had found old blaze-marks on trees. 
These they had followed, taking exactly the course we had 
figured out from Mt. Albert, for they had hit upon the old route 
of A. P, Low, who, when exploring for the Geological Survey 
of Canada, had also started from the Forks. 

“Suly 31, 1906, Tuesday. Clear all day. After breakfast at 
the Forks we packed up our things and started at 9:00 over 

Low’s Trail for Tabletop. It was a long, hard tramp—ten miles 
Y pedometer. Arrived at a small lake, at the foot of Tabletop, 

*alled by Coté ‘Lac des Américains’, at 6:15 P. M.” 
“ . } August 1, 1906, Wednesday. Had a headache in the A. M., 

“© stayed about camp most of time. In the P. M. Fernald and I 
made a circuit of the lake and got some interesting plants 
[carpets of Isoétes macrospora and of Subularia aquatica, ete.] 
oté been up the mountain cutting trail most of the day. - 

John and Wilfred gone down to the Forks for second load o 
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things. Trout abundant in the lake. In less than one hour | 
caught 35 trout with the ravellings from my khaki trousers as 
bait for the first fish, then used a trout-fin for the rest. Fernald 
came in to camp a little later and as a result of his hour’s fishing 
had 36 trout, the largest being 714 inches long. He caught all 
from a rock, with the fin of one fish as bait for all but the first”. 

“August 2, 1906, Thursday. Hazy from smoke. Spent the 
early A. M. taking care of plants. About 9:30 A. M. Coté, 
Fernald and I started up the mountain via Low’s Trail, going 
from camp to that trail via one cut by Coté. Reached top of 
first spur, very dry (2970 feet) . . . From here we worked 
east and then north to the top of a high peak which was 376) 
feet altitude. We then went north to the edge of the next ravine, 
east along its upper edge and then down to a rectangular- 
shaped pond—one of six seen in the gorge”. When, coming 

over the crisply dry ridges, we suddenly saw these (PLATE 70, 
Fig. 1) and, a little later, a hundred other ponds occupying the 
broad platter-like top of Tabletop, Coté’s gloom suddenly passed; 
this was a promising moose-country and he would return in the 

autumn. He had “gone through Hell” unscathed and Ww 
reaping his reward. Returning to Lac des Américains we caught 
75 more trout. These we cleaned, and when, next morning, we 
formally moved to a camp-site near the rectangular pond of - 
day before, these were put into a rubber blanket and carried UP 
the mountain, to piece out the dry foods coming in from os Forks. As it subsequently proved, all the larger lakes and pon® 
of the Madeleine River system were paved with very bung} 
trout waiting to be eaten; incidentally les savons (partridee 
especially the spruce partridges or fool-hens) were very wine i 
and tame. By throwing a stone or a botanizing-pick we © 
easily stun them, and in ten minutes they were over the mre 
We did not soon hear the end of those stale trout! 

Collins’s entry for August 4 contains these items: first 
make a map of the ponds (large and small) up as far as the af 

large one above camp. Mapped 45—numbered them in @ ske pe 
I made. Got Polytrichum eighteen inches long.” Later 0 ye 
ingenuity gave out; we could think of no more names for po?” 
There must be many hundreds of them. - the 

“August 7, 1906, Tuesday. Clear in the A. M. Cloudy™ 

“] tried to 
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P.M. Rainy in the evening. Had breakfast of trout, partridge, 
etc., and about 8.30 Coté, Joe, Fernald and I started down to 
Triangular Pond (PLaTEe 705, Fic. 1) and across to Granite- 
block Pond, up to Second Peak where I took a panorama. Coté 
and I then went across the Third Peak while Fernald and Joe 
worked around Pond no. 101 (southeast of Third Peak). Took 
panorama from Third Peak. . . On the way from Second to 
Third Peak I went along edge of barrens above Pond no. 201 and 
found Dryas integrifolia and several other interesting things. 

[The peaty meadows, bogs and pond-margins in the platter- 
bottom were semi-temperate, partly arctic-alpine, with a grand 
mixture of such plants as Eriophorum tenellum, temperate 

American; E. Chamissonis, boreal; Carex rariflora, aretic-alpine; 
C. lenticularis, var. albi-montana Dewey, mostly alpine; C. limosa, 
horth-temperate; C. oligosperma, temperate North American; 
C. saxatilis var. miliaris, boreal American; Salix argyrocarpa, 
alpine; S. arctophila Cockerell, the first from south of northern 
Labrador; Rubus Ch us, subarctic; and Petasites vitifolia 

Greene, west-American. The ponds had an equally north- 

temperate aspect: Potamogeton epihydrus, var. Nuttallii, tem- 
perate North American; Nuphar variegatum Engelm., temperate 
American ; carpets of Subularia aquatica, cireumboreal, and of 
Tsoétes macrospora (boreal American); the newly discovered 

Callitriche anceps (subsequently found in Greenland, Labrador, 
‘ewfoundland, and on Mt. Mansfield, Vermont); and Myrio- 
Phyllum Farwellii of the northern states and southeastern Cana- 

da. Joe became very keen at detecting specific differences and, 

although he had never heard of such erudite subjects as gram 
Mar, syntax and rhetoric, he promptly got hold of the Latin 

names. He and I worked much together, each of us taking one 
side of a pond. I well remember calling across, ‘Is there any- 
thing hew over there, Joe?’ and receiving the immediate reply, 

No, there’s nothing here but Subularia aquatica and Tsoétes 

macrospora.’ The region of Tabletop where we camped was of 
highly feldspathic pink granite, and the dry slopes and crests 
“Upported the usual alpine and subalpine plants of granitic 
mountains, rather notable through the absence of Arenaria 
geenlandica, which we found only once (on one of the eastern- 

Most crests). Toward the northwest and north, in the area we 
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visited, the outer walls were of calcareous rocks, as if the granitic 
mass, as it rose, had carried with it a northwestern fringe of limy 
rock from below. It was this edge which Collins reached when 
he noted Dryas integrifolia.| After lunch we all went back to 
this place and worked the barrens above Pond no. 201 and also 
to some extent the upper slope of the next ravine north of no. 201. 
Found a good many interesting plants’’, including the following 
calcicolous species: Juncus castaneus Sm., the first from south of 
Labrador; Tofieldia palustris, a wide-ranging boreal species; * 
remarkable willow with large persistent stipules, Salix caleicola 

Fern. & Wieg.; the then undescribed and essentially endemit 
Draba Allenii; a little rosulate Sazxifraga, resembling the arcti¢ 
S. nivalis L., but with minute cuneate petals, the new S. gaspen- 

sis, subsequently found in northern Labrador and abundatt 
with Draba Allenii on the calcareous schists of the Mt. Logat 

area; Epilobium Drummondii Hausskn. of the Rocky Mountalls) 

Pyrola grandiflora Radius, the tiny-leaved and large-flowered 
arctic ally of P. rotundifolia; Pedicularis flammea L., anothe! 

arctic species at the first station known south of northern Labr- 

dor; Campanula uniflora L. ditto; a brand new goldenrod, the 

endemic Solidago mensalis; and the beautiful discoid Senecio with 

purple involucres and deep orange disks, the Cordilleran 8. 

pauciflorus Pursh. In spring-rills of this area Cerastiwm cerasti- 

otdes (L.) Britton, an anomalous arctic plant, almost well 

placed in Stellaria, abounded. Another afternoon, while Collis 
was working over his mosses, I returned with Joe, further : 
explore the walls of this “Marble Ridge’. A leaf somewh 

suggesting a Taraxacum but mottled and surely not belonging © 

Taraxacum because the young scape was solid and the young 

phyllaries ciliate, greatly puzzled me, and better material We 

secured of some of the other specialties. Unfortunately; Joe wae 
in an insubordinate mood and I soon told him to go back toca? 
He had forgotten that we were not out merely for his perso” 

gratification. Very soon, however, I regretted that I was se : 
for on the treacherous scree I twisted my ankle and immediat®? 

one of my expensive high boots chafed the injury, 8? 
forced alternately to hobble and crawl four miles back t© carp 

arriving there quite exhausted and having lost the strap . 

Composite. (In 1923 this proved to be the new Agoseris 9 
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pensis, a species subsequently found elsewhere only on mountains 
of northern British Columbia). Evidently Joe did not tell 
Collins why he went back to camp alone, for the record simply 
reads: ‘‘Joe came back in late P. M. to get some firewood. 
Fernald went on alone from Pond no. 201 to Marble Ridge. He 
came in long after dark, having had a hard, slow trip home on 
account of one of his boots skinning an injured ankle. He gave 
the boots to Joe when he got back”; the gift intended to heap 
coals of fire on the head of the rebel, who promptly put on the 
boots and wore them the rest of the trip! 

At the northeastern border of the platter-bottom of Tabletop 
some of the high domes are of a whitish syenite, consequently 
slightly calcareous. We got to this region, draining into the 
Madeleine River, only for a short side-trip in August, 1906, just 
enough to show how different it is from the granite area where 
we had chiefly camped. 

“August 9, 1906, Thursday. Very cold last night. Fernald 
and Joe got up about 4:30 A. M. After breakfast Joe, Coté, 
Fernald and I started for the eastern edge of the mountain at 
wee es, went up the ‘South Dome’ [Botanists’ Dome of 
Coleman’s report] and built a cairn for marking spot—altitude 

00 feet. Fernald, Coté and Joe started southeast to a lake we 
called ‘Lac Coté’ to make camp, while I went up on the big main 
dome alone and built a cairn [Mt. Jacques Cartier of recent 
Canadian maps]. Big dome 4250 feet. . . On the way down 
found Fernald collecting Phegopteris alpestris, new to eastern 

erica””—not only new to eastern America, but new to science, 
for it is the endemic Athyrium alpestre, var. gaspense.' 

, August 14,1906 . . . Left our camp in the ravine of 
the East Fork of the Ste. Anne River at 7:45 A. M. in a dense fog. 

Came down over the regular Low’s Trail. . . - Reached 

eh old camp at the Forks at 6:15 P. M. Pedometer 12 miles. 

Altitude 675 feet, which means that 30 to 50 feet should be added 
‘0 all altitudes taken on Tabletop Mountain.” 

hey the 1923 trip to the northeastern region of Tabletop after Collins es ecg 
later the smaller half of our large Mt. Logan party, Carroll W. Dodge, Fandapipates 

tata, and T, found in this syenitic area a great many additional a. nit 
; famously localized C. macloviana D’Urv. (of the epompeaieap oe 

‘ora Onia scat pots in arctic and subarctic regions); the a: : Sari 

sy L. and Gnaphalium supinum; the almost endemic Agoseris gaspens?s, 

and young fruit, and many other rare things 
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“August 16, 1906. Very cold in the tent towards morning. 
Clear now. Temperature 40 degrees.” 

In 1907 Mrs. Fernald and I took a delayed honeymoon to Bie 
and to Pereé, with Collins as the third member of the party. 
These regions having been already covered by the preceding 
narrative, only a few items need mention. At Bie we regularly 
left the hotel after breakfast and arranged for a hearty evening 
meal, taking with us for lunch only bread, butter, tea and some 
sweets. When M. Pineau expressed surprise that we needed 9 
little we explained to his horror, that we regularly cooked clams, 
mussels or mushrooms and wild vegetables; that was terrible, 
clams and mussels were deadly poisonous (as were mushrooms) 
and used only for fish-bait, and only cattle ate wild plants! 
With a recruit in the party we explored many new spots, roped 
precipitous cliffs (PLATE 706, FIG. 1) to get at herring-gulls’ nests, 
and otherwise shocked the staid people of Bic who had never see? 
a woman scale vertical walls. Where the herring-gulls had theit 
nests, Draba minganensis, arabisans and glabella and Primula 
laurentiana were stripped of flowers, fruit and new foliage. 
Elsewhere they were intact; only one inference was obvious. ; 

Then we went on to Pereé, again revelling in the work with 
the alpine rope. We had all been very seasick during & stormy 
trip on the “Lady Eileen”, from Dalhousie to Pereé, arriving #! 
about 3 A.M. I shall never forget the breakfast at 3:30 A. M. 
at M. Le Boutillier’s, such a contrast to our meals the fist 
summer at Percé—heaping platters of lobster and of these: 
oysters” (cod-tongues and sounds), our introduction to ee 
latter delectable dish. The cliffs of Grande Coupe (PLATE : ") FIG. 2) were reclimbed (with difficulty on account of ‘oven 
and those of Mt. Ste. Anne again raked for specialties; but t 
great new trip was to Bonaventure Island, a long red cal 
conglomerate island, famous as one of the great breeding haut 4 
of gannets, puffins and other sea-birds. The people at - 
on the mainland, are derived from French-speaking ancesto™ 
originally from Jersey. Their distant cousins on Bonaventu® 
Island often can not talk to them for, although also from Jers 
they came much later and speak only English. : oat 
Duval, long familiar to tourists (who, in 1907, were unkno es 
took us over in his sailboat and we spent two wonderful days 
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the Island. On the overhanging shelf of rock (PLATE 707, ria. 1) 
where we landed there was a strange grass, the new and endemic 
Puccinellia macra Fern. & Weath.; and all the way from the 
landing to the Duval house we walked on Drabas, Euphrasias 
and other choice plants which form much of the turf. There was, 
naturally, a great temptation to spend our time on the rope, 
down among the tens of thousands of nesting gannets, razor- 
billed auks, sea-pigeons and other inhabitants of the cliffs. The 
old gannets, with wing-stretch of 6 feet or more would leave the 

young on the shelves of rock and, flying in great circles about us, 
shout “go-rock! go-rock! go-rock!” No plants grew down 
among the crowded nests, however, and we, consequently, re- 
turned to the turfy crests (PLATE 700, FIG. 2) collecting most of 
the Pereé specialties and getting particularly fine material of 

Draba pycnosperma (often eaten off); Epilobium glandulosum 
Hausskn. of the North Pacific region; Oxytropis johannensis, 
described from the upper St. John in Maine; the tiny Sagina 
procumbens, var. compacta Lange, the arctic extreme of the 

species, not previously recorded from-south of Greenland; Eu- 

Phrasia purpurea Reeks, described from Newfoundland; and 
Descurainia Richardsonii (Sweet) O. E. Schulz, of the Rocky 
Mountains. 

That trip closed for many years my long expeditions with 
Collins. His duties in government work kept him from joming 
the parties which spent succeeding summers in Nova Scotia and 

Newfoundland, so that our work together consisted then of 
ecasional week-end exploration of pond-shores and swamps of 

e Island. On these brief trips in his adopted state we were 

able to add to the known flora of the state some nice things 

(Rhynchospora Torreyana, Eupatorium leucolepis, var. — 

lae, ete.), but these are insignificant in comparison with his 

wn discoveries in the state. In 1923, however, Collins got off 

long enough to spend much of July in the party which went to 
Mt. Logan region of Gaspé. The preceding summer dsceti 

and I had tapped the region, one of calcareous schists, “onto 
Mt. Albert to the east is serpentine and amphibolite and, st 
farther east, the small part of Tabletop we knew 1s granite 0 

‘yenite, with marble and other calcareous rock at the north- 
Western edge; and from our very brief visit Pease and I knew 
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that another alpine flora was on Logan. Whereas our first trip 

into the Shickshock Mountains had been by Gaspé canoes up- 

river, we now left Cap Chat in automobiles! and drove to the 

farm farthest up Riviére Cap Chat, Emond’s. There the party, 

Pease, the late Kenneth K. Mackenzie, Ludlow Griscom, 

Carroll W. Dodge, Lyman B. Smith, Collins and I, with the 

guides, transferred the collecting- and camp-equipment and the 

foodstuffs to lumber-wagons and proceeded by lumber-road to 

up-river headquarters in a log-cabin about west of the Mt. 

Logan range. Thence we packed across to the high basin which 

lies under a steep escarpment below the summit-levels of the Mt. 

Logan system and after much preliminary botanizing moved out 

camp to a higher level and continued work there. The physio- 

graphic details of this mountain-area have already been discussed 

and illustrated elsewhere.? I need not go into them here. This 

trip and the one preceding it yielded, as we had thought, a great 

many important additions to the Shickshock flora. Of course 

the more or less ubiquitous alpines are there but there are ye 
ted wit specialties. The cool slopes are most frequently carpe 

the beautiful Salix vestita (PLATE 699, FIG. 2), with an abundanee 

of Draba Allenii, otherwise known only on Tabletop, of the 

new and endemic D. clivicola, with Barbarea orthoceras Ledeb. of 

Siberia and northwestern America abundant. Saaifraga cerns 
S. rivularis and the local S. gaspensis are frequent. In some of 

the chimneys Arnica louiseana Farr, of Lake Louise in the Cor 

ian Rockies, abounds; in others there are endless variations 

Senecio resedifolius Lessing, of the Bering Sea region and ” 

tai of Siberia. On some of the alpine meadows i 

boreale Hausskn. of Alaska, Galiwm Brandegeei Gray; of t 

1 Many incidents, some merely amusing, some almost tragic (like the on 

of one of the automobiles or the dropping of a horse through 4 weak corduroy’ ss 

France, spoke better than the natives and at Lefrancois’, wien @ was terribly 

finished, he would quietly explain to the waitress that M. Mackenzi amazement 

hungry (in facta 4) t when larg helpings were set, to his to his o¥ 

at Mackenzie's place, the joker would calmly reach over and draw them 

place. Geogr. Re: xv. 

? Collins and Fernald, The Region of Mt. Logan, Gaspé Peninsula. . 

84-91, with map and illustr. (1925). 
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Rocky Mountains, and Luzula sudetica (Willd.) DC., of aretic- 
alpine Europe occur. The pass between Mts. Fortin and Mat- 
taouisse is distinguished by the arctic Potentilla emarginata 
Pursh and Draba nivalis Liljebl., at their first known stations 
south of northern Labrador, and the arctic Carex norvegica Retz. 
(C. alpina Swartz), also at its first station so far south. One 
ridge gave us the high-arctic C. nardina Fries, while the slope 
beneath bore the Rocky Mountain Arenaria macrophylla; bare 
crests had the Mt. Washington Euphrasia Oakesii, and on the 
tablelands two new species of Antennaria are noteworthy, the 
strictly endemic A. Peasei, and another, A. vezillifera, shared 
with the lime-barrens of western Newfoundland. 
The Mt. Logan trip was as worth-while as Collins’s and my 

introductory trip to Gaspé twenty years earlier. It was a fitting 
climax to our work together in that fascinating country. Our 
first season, at Bic, Carleton, on the Little Caseapedia and at 
Pereé, yielded scores of species never before known south of the 
t. Lawrence or east of the Rocky Mountains or even the 

Pacific slope, with a good share new to science; the last trip was 
almost as productive. Although the Gaspé flora had been earlier 
explored by John Macoun, John A. Allen and some others, they 
left plenty to be discovered.! There is much more to be found; 
but with the self-sacrificing, financially unsupported and un- 
remunerated but always skillful and cheerful codperation of 
Collins a real start was made; without it little would have been 

‘ecomplished. In 1903 Gaspé meant nothing to botanists*; by 
1907 it had become famous as one of the botanically unique 
regions. : 
Throughout his active period of collecting Collins was pri- 

marily interested in Bryophytes. His collections and memoranda 

4, One Canadian botanist, prominent on account of his official position but given to Plain thinking and high drinking,” repeatedly wondered at our finding 50 a 
On’. He went there ¢ ‘never could find anything of ne doesn't if sits about the front porch or in the bar. te 

and J, with no grants in aid of our work, tried, without nega renege 
na back a small part of the expenses of our trips by peuesgeaehgnmiachane beret 
oe ship from St. Petersburg (now Leningrad) stated that 

already in Alacl pl 43 +} h y needed m like 

Quebec,” meant nothing to their geographic sense. Specific payer messed 
Sitchense, alaskana, unalaschcensis, Menziesii, oregana, , : 

— » beeringiana, Romanzoffiana, Fischer —. ge ccnee ne 

terion giaeuricum, sibiricum, kamtschaticum, Langsdorfii, Kotzebuet. — 
sufficiently indicated the regio 
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on the mosses are invaluable. Of these, his chief interest for 
years, I am unable to write; but I constantly recognized the care 
with which he collected and the endless pains he took to have 
his data accurate. His own collections, presented to the Gmy 
Herbarium, the Farlow Herbarium and the New England Bo- 
tanical Club, will always be a reminder of his thoroughness. 
When, gradually dropping his activities through an increasing 
paralysis, he asked C. A. Weatherby and me to come to his 
apartments, to move his herbarium and library while he coulé 
yet oversee the transfer, he said with his accustomed cheerltl 
ness: “I’ve had more than forty years of satisfactory exploration 
and botanizing. What more could one ask?”, not mentionllg 
the fact, that for four decades he had looked forward to his 
years of retirement, when he would concentrate upon his moss 
The paralysis of his hands, while his brain and eyes were stil 

acute, prevented the delicate manipulation necessary for that 
work, And as we packed the books and papers, prelimmary ia 
his moving to a sanitarium, he retained his diaries because, with 
them before him, he could live over again his long period 
active field-work. 

The many photographs taken by Collins naturally include 8 
of himself and those are in groups, taken when he had ge 29 
party after setting his camera.! He did, however, delight 
photographing plants in their natural habitats. It seems — 
therefore, to add to this account of our field-work together ® e 

of his photographs, some of scenes or incidents in our ¥ : 
together, some of plants rarely pictured. These I offer 8 

slight recognition of the genius of a sincere and wholly u 
friend. 

AppPpENDIX I. 
: of 

Those who follow us may be glad to have a brief pan “i 

the regions in eastern Quebec and the seasons of - f otbet 
Collins and me. They are as follows, with the addition . me of 
trips to eastern Quebec by myself or those exploring “= 
influenced by Collins or me to visit the region. 

-ping Of 
‘A characteristic picture of Collins on the alpine rope is in rent e the Gaspé Sea-clifs, Harvard Alumni Bull. xxxiv. 419-425—repr. 1-7 ( 
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1902 
E. F. WituraAMs anp M. L. Fernaxp, late July and early August: Mata- 

naventure County; mout th of Bonaventure River and region 
of New Carlisle and Paspebiac to Port Daniel, Bonaventure County; 
Riviére du Loup, Temiscouata County; St. Alphonse, Saguenay River, 
Chicoutimi County. 

1904 
G. H. RicHarps anp M. L. FERNALD, late June: valley of Grande Riviére, 
Gaspé County. 

M. L. gem ig June: Escuminac, eee ge Count 

G 
August 20: Pereé to Douglastown, Gaspé County, rie Men slightly on 
southwest slopes of Percé Mountain and at Barachois. August 21 and 

22: region of Douglastown and Seal Cove River. August 33: ower 

1905 
E. F. Wituiams, J. F. Couirys, eu L. FERNALD AND OTHERS, July 5 and 

6: dB sa ére du Loup and Cacouna, Temiscouata County. July 6-10: 

region of Bic, Rimouski Coun A ay ere 12-15 (with OAKES AND BLANCHE 
gto ) ~ aly 17: valley of Grand Cascapedia River, Bonaventure 

h 

ty. aly 23-26: region of Percé, paery unty, pe 27: Percé to 
in. July 28: region of Gaspé Basin. July 29: lower York 

a 
J. F. Couuins anp M. L : . Fernaxp, July 31: Mont Louis, Gaspé County. 

August 3-7: paler ¢ of Riviare Ste. Anne des Monts, up to ~ hoses: 

unty. gust 8-15: Mt. Albert, Gaspé County. 
19-21: mouth of Riviare Ste. Anne des Monts to Ruisseau Caner; 

° County. August 24: Father Point, Rimouski County. August 
24: Riviére du Loup 

1906 a 

F. Coutins anp M. L. Fernaup, July 3-8: region of Bie. July 1 

* Lie Métis, Matane County. July i1 and 12: Little Métis to Ste. 
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Anne des Monts. July 13-17 and 30 and August 15-17: Riviére Ste. 

des Monts, up to the Forks. July 18-28: Mt. Albert. July 3l: 
Forks of Riviere Ste. Anne des Monts to Lac des Américains. August 

1: Lac des Américains. August 2-13: northern end of Tabletop 
Mountain (Montagne de la Table), Gaspé County. August 14: Table 
top to Forks of Ste. Anne des Monts (Low’s Trail). 

1907 

J. F. Conuins, M. L. Fernatp anp Marcaret H. Fernatp, July an 
August: regions of Bic and of Percé. 

1910 

K. M. Wiecanp anp M. L. Frernaxp, late July and sri August: Blane 

Sablon, Straits of Belle Isle, eastern Saguenay County 

1912 

M. L. Fernap, E. B. Barrram, Bayarp Lone AnD Harold Sr. Jouy, 
July: Magdalen Islands. 
a FERNALD, BAYARD Lone AND Haroxp Sr. JOHN, August: Magdalen 

lands. 
1914 

Haroip Sr. Jonn, August: Brion Island and Bird Rock, Magdalen 
Islands. 

1915 

oes Sr. Joun, June-September: Cote Nord eastward 
Belle Isle. 

to Straits of 

1922 
Mar- 

M. L. Fernaup anp A. S. Peass, July and early August: a A ie af 
rer River, Gaspé County; Riviere Cap Chat and wes tane County: 

t. Logan gan region, Matane County; Mt. Nicolasbert, Matane 

1923 Lupo¥ 

J. F. Couiins, M. L. Fernaxp, A. 8. Peas a K. MACEE Gap Cbs t and 
GRIscom, C. W. Dovce anv L. B. deen; July: Rivi des i 
he Logan region, Matane County; Riviere Ste. Anne 

M. L. Fernatp, C. W. Dopce anv L. B. SMITH, August: Io 3 mt, 
aki le to id Pleureuse, and foot ate region 0 es 
aspé C and bait 

NC pierre es K. Svenson, August: lower St. Lawrence 
Chaleurs. des 

1925 

K. M. Wimaanp, M. L. Ferwacp, Bararp Lone, F. A; Si she 
NEIL Horcuxiss, early September: Blane Sablon a 
River to Bradore, and Mutton Bay, Saguenay County. 

1927 County: 
S. L. Kersey an P. H, Jorpan, late July: north coast of Gaspé 
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1928 

A. 8. Pease, mid-July: Cap Rosier and vicinity, Gaspé Count 

Artaur F. ALLEN, July and August: valley of Riviére Cap Chat and Mt. 

Logan region, Matane County. - 

1931 

M.L. Fernap, C. A. WEATHERBY (and others), late June and early July: 

Levis to Cap Rosier, Gaspé County, thence to Matapedia, Bonaventure 

County, collecting at numerous stations, especially east of Marsouin 

ver. 
M. L. Fernaxp, C. A. oe i G. Lepyarp STEBBINS, JR., 

July 5: Mt. St. Piern re, Gaspé 
M. L. Fernaup ate panehter et por September: River St. Lawrence 

from above Quebe pert a de Baciens and to Bellechasse County 

(especially Anse St. Valli 
G. Lepyarp SrepBrns, yas: Sealy’ Lower St. Lawrence and coast of 

Gaspé Peninsula. 
1934 

Waurer H. Hopce anp Joan H. Prerce, June and July: Shickshoe 

Mountains of western Matane County (Mt. Blanc, Mt. Bayfield, ete. . 

Matane River 

Appenprx II. BIBLIOGRAPHY 

The following papers resulted wholly or in large part from the 

work of Collins and me or of those influenced by us to explore in 

eastern Quebec. The majority of them would not have been 

written without Collins’s constant aid in securing the material. 

ALLEN, ARTHUR F. Some Cladoniae from the Valley of the Cap ae 

er and Vicinity, Gaspé Peninsula, Quebec. RHopoRA, xxxii. 91-9 

aig g (May, 1930). 
il kr, 8. F. An Atriplex new to North America. RHopoR, Xvi. 83-86, 

—T ao ie ted Paper Boards in Drying FRANKLIN. The ee of Corruga ards in 

Plants Ruopora, xii. 221-224 ager eas 910) the method oat 

, ol when camping 
T abletop x Sectnncgien 4 measure, by ins Pp 

an d M. L. Fernaup. Rare Plants of Eastern Quebec. 

we Region of Mount Logan, Gaspé Peninsula. Geogr. Rev. xv. 84- 

Dope: with map and illustr. (January 1925). : 

bce, Carrot, W. Lichens of the Peninsula, Quebec. Rxo- 

dae {37-161, 205-207 and 225-232 "(September-November, 

ae Ru, » Norman C. fun” Epalobee under Estuarine Conditions. 

oporA, xxvi. 48, 49 (March, 1924). 
ns hyperborea and its Varieties. 

R#opora, xxvii. 166-171 

(September, 1925). 
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The Vegetation of the Estuaries of Northeastern North America. 
Proc. Bost. Soc. Nat. Hist. xxxix. 73-130, pl. 6-15 (November, 1928). 

eo ee Bas L. Red-flowered Anemone riparia. Raopora, v. 154-15) 

(May, 1903). 
fan Se ee Leucanthemum ae the American White Weel. 

ar oe v. 177-181, illustr. (July, 1903). 
Arabis Drummondi and its Eastern Ree Rxopora, V. 225-23! 

(September, 190. 2 
peculiar Vasniy of Drosera rotundifolia. Rxopora, vil. §,! 

Te aR 1905). a8 
A new Arabis from Rimouski County, Quebec. RHopora, vii. 31, 

February, 1905 
An Stood Northern Comandra. Ruopora, vii. 47-49 (Mare, 

1905). 146-190 
The Genus Arnica in Northeastern America. RHopor, Vil. 

(August, 1905). = 159-156 
espe e Lithological Variations of Ribes. RHopora, Vi. 

ugust, 1905 : 
Ana phalis i, Maan, var. occidentalis in Eastern Ameri 

ge 

An alpine Adiantum. low. Rio vii. 190-192 (November, 18th 

A pale Form of Avena striata. Ruopora, vii. 244 Pac 156, 15 
a new Antennaria from eastern Quebec. Ottawa Na 
(November, 1905 1908). 

orthern Cee Ruopora, vii. 249, 250 (Deven enbe 
Draba borealis in Eastern America. R#opora, Vil Decembet ; 

~~ ix. 166, 10 
An alpine Variety of Cnicus muticus. Ottawa Nat. x1% : 

(December, 1905). ri oe 
new Goldenrod “ the Gaspé Peninsula. Ottawa Nat. 

168 Jeocgpreandggy 
A new Geum pt ‘Vermont and Quebec. 

anuary, 1906). 
e American Jon agenaentin of Arenaria verna. 

31-34. Hehrviery 1906). 45-47 (Februat 
wo Navisbions of Carex glareosa. RHODORA, viii. 

<ae 4 

Ruopora, Vil. Ll, 

Rxopora, 

a aan 
viii. 6%! 

The Genus Streptopus in Eastern America. RHODORA, 

(April, 1906). viii, T3177 ( April 

The Variations of Carex paupercula. RHoDORA, . 

gree 
R DORA viii. 227, 

Sia alpine a of Solidago macrophylla. HHO ’ z 
(December, ee 

The Variations of Primula farinosa in Northeastern Ame! 
DORA, ix. 15, 16 (January, R00 

An alpine Rhinanthus of Quebec and New Hampshire 
ix. 23-25 (February, 1907). ‘x. 28 (Febru- 

ote on Cirsium muticum, var. monticola. RHOoDORA, 

ary, 1907). 



1942] Fernald,—Field-work with J. Franklin Collins 135 

gg a oreopolus a possible Hybrid. Ruopora, ix. 106, 107 
une, 190 
The Soil Preferences of certain Alpine and Subalpine Plants. Ruxo- 

pora, ix. 149-193—repr. as Contrib. Gray Herb., n. s. no. xxxyv. (Sep- 

tember, 1907). 
Some — ed illows of Eastern America. Ruopora, ix. 221-226 

(December, 1 
Lemna at and ager er ae in Rimouski County, 

Quebec. Ruopora, x. 95, 96 (May, 190; 

= aurea in Rimouski ant Quebec. Ruopora, x. 148 (August, 

Bidens connata and some of its American Allies.—Bidens tripartita 

L. and Bidens hyperborea Greene. Ruopora, x. 200-203 (November, 

The ‘oars of Arenaria peploides in America. Ruopora, xi. 
109-115 (Jun 
— ew Variety of Abies balsamea. Ruoropa, xi. 201-203 (Novem- 

A Boni 1 Expedition to Newfoundland and Southern Labrador. 

xiii. 109-162, pl. 86-91 (especially portions a with 

Blane Sablon to Bradore)—repr. as Contrib. Gray Herb., n. s. xl 

y; 

Botanizing on on the Gaspé Sea-cliffs. Harvard Alumni Bull. xxxiv. 

41 19-425—re pr. 1-8, illustr. (January, 1912). 

A Northeastern Variety of Carex Deweyana. Ruopora, xv. 92, 93 

(May, 1913). 
The North American Representative of Arenaria ciliata. RHODORA, 

*. ~ es (May, 1913). 

annual halophytic rome a the Maritime Provinces. RHo- 

Doma, xvi i 57-61, pl. 109 (April, 14). 
Some Willows of boreal Am tne Ruopora, xvi. 169-179 (October, 

1914), 
— new or unrecorded Compositae chiefly of Northeastern America. 

ODORA, xvii. 1-20—repr. as Contrib. Gray Herb., n. 8. no. xliii. pt. I 

18). 

Ru ts Allies i a Northern Maine and adjacent Canada. 

mn zx. 00-96 (May, 1918). 
: Geographic Affinities - the Vascular Floras of 

New England, poo 

(1918). Provinces and Newfoundland. Am. Journ. Bot. v y. 219- 

iad new Myriophyllums and a sao new to the United States. 

ote on “Salivation” of Specimens. Rwopora, xxiii. 111, in foot- 

921). 

hag ey Variety of Thelypteris fragrans. RHODORA, xxv. 1-4 
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Empetrum nigrum L., forma purpureum. Ruxopora, xxv. 83 (May, 
1923). 

Contributions from the Gray Herbarium of Harvard University, 
n. 8. no. lxxii.—I. Polystichum mohrioides and some other Subantaretie 
or wee st Plants i in oe Northern Hemisphere; II. The Dwarf Anteo- 
narias of N. America; Il The Eastern American Represents- 
tives of Arnica alpina; IV. Som me Senecios of Eastern Quebec and me 
foundland; V. New or recently estore a of Eastern 

Th 
(abstract). Ann. Assoc. Amer. liege xiv. 37, 38 nog 198 

oe oe Sa itenaeet: A Correction. Ropora, XxXvi. 
(October, 1924). - Bull 

Botanical Explorations in Eastern Canada. Harvard Alumni Du). 

xxvii. 1046-1051, illustr. (June 11, 1925). Mem. 
Persistence of Plants i in Unglaciated Areas of Boreal pa fe A F 

Am. Acad. Arts Sci. xv. 231-342—repr. as Mem. Gray Herb. no. 
Aap ia 1925). 

Axyris amarantoides in eastern America. Ruopora, xxix. 229, 2 

(Octoben, 1927). 91-24 
eocaulon, a new Genus of the Santalaceae. RHODORA, XX%. 

(February, 1928). 
The Eastern American Occurrence :. Athyrium alpestre. Raopo® 

xxx. 44-49, 3 161-168 (March, 1928 2 
astern American Forms of Senecio. RHoDORA, XXX 2 

(November, 1928). ; arch, 
our Grasses of Eastern America. RHODORA, XXX1. 44-49 (Mi 

19 ‘f 

Callitriche st stagnalis on the lower St. Lawrence. R#opoks, seal 
39 (February, 
Epilobium eo ecomosum. Ruxo oA, xxxiv. 39, 40 (February; 7: ee 
Another localized Variety of Bidens heterodoxa. Rxov0 

116, 117 June, 1932). ‘ 11 
An Ware e Variety of Mimulus ringens. RHoDORA, XX*V- 118, 

(June, 1932). pene 47-149 
An Estuarine Variety of Gratiola lutea. RHODORA, 

(July, 1932). 
he Problem of Conserving rare native Plants. yoni 

bal ead! 375-391, 7 plates [including the Gaspé endemi 
mu so ata}. (1940 

FERN ie ge pS. L. Ketsry. A new Oxytropis from ae 
Const. Sakgon xxx. 121-124 sua, 1928). 

FERNALD, or L. anp C. H. Know tron. Draba incan 
ortheastern America. Ruopora, vii. 61-67, pl. 50 

Pains, “ML L. anp Haroxp Sr. JoHN. erga far rica 
Varieties of Bidens in eastern North America. anus, ei 
repr. as Contrib. Gray Herb. n. s., no. xliii, pt. iL “(Janu , 

e Occurrence of Botrychium virginianum, Hee 
Avene Ruopora, xvii. 233, 234 [Desens ber 1915 als easter? 

Fernatp, M. L. ann C. A. Wearnersy. The Genus Lager 2 ot 
North America. Ruopora, xviii. 1-23, pl. 114-117— 
Gray Herb. n. s., no. xlvi. (January, 1916). 

nian Rep: Smithso Frogant 

Gasp 
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Some new Plants from the Gaspé Peninsula. R#opora, xxxiv. 231- 

240 (December, 1931). 
Fernatp, M. L. anp K. M. Wiecanp. Two new Galiums from North- 

eastern America. RHoporRA, xii. 77-79 (April, 1910). 

The Representatives of Erigeron acris in Northeastern America. 
Ruopora, xii, 225-227 (December, 1910). 

Epilobium palustre L., var. longirameum. Ruopora, xiii. 188 
(August, 1911). 
Cail Variety of Juncus balticus. Ruopora, xiv. 35, 36 (February, 

Some new Species and Varieties of Poa from Eastern North America. 

Ruopora, xx. 122-127 (July, 1918). 
Leavirt, R.G. On Translocation of Characters in Plants. R#opora, 

vii. 13-19 and 21-31 (especially 14 and 15, and 21 and 22, on Drosera 
rotundifolia, var. comosa). (January and February, 1905). 
ASE, ARTHUR StaNtey. A Day in Gaspé. Ruopora, xxxi. 54-56 
(March, 1929). 

Prercr, Jonny H. Range Extensions of certain Plants on the Gaspé 
eninsula. RHopora, xxxviii. 273-275 (August, 1936). : 

Ripptz, Lincotn Ware. Notes on some Lichens from the Gaspé Penin- 
sula. Ruopora, xi. 100-102 (May, 1909). : 

Rosinson, B. L. A new Ranunculus fron Northeastern America. Rxo- 
DORA, Vil. 219-222 (November, 1 , 

StEBins, G. Lepyarp, Jr. Some Interesting Plants from the North 
ror of the St. Lawrence. Ruopora, xxxiv. 66, 67 (April, 1932). 
OWNSEND, CHARLES W. The Old Stumps at Blanc Sablon. Ruopora, 

itil. 185-188 (1916). 
peeeeny, C. A. A new North American Variety of Cystopteris 

‘ - Rwopora, xxviii. 129-131 (July, 1926). 

AppenpiIx III]. Types AND PARATYPES 

Nearly 200 types or paratypes of new species, varieties or 

n 
E wis and others) are omitted, as not directly inspired through 

or those collaborating with him. Their inclusion would 
Steatly extend the list of types, altogether a very remarkable 
eae to come in the 20th century out of one restricted area of 

Perate and early-settled eastern North America. 
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CLADONIA INVISA C. A. Robbins in A. F. Allen i a Rwopora, xxxii. 93 
sie ised from Cap Chat River, Matane Cou 

PTERIS FRAGILIS, var. LAURENTIANA Weatherby in Rxopora, 
abe 120 (1926). Types from Bic, Rimouski 

LYPTERIS FRAGRANS, var. HooKERIANA Fernald i in RHopora, xxv 

3 (1923); basis of hear os dates var. Hookeriana (Fernald) A. R 

Prince ex Weatherby in lies har xxvi. 62 (1936). Type from 
River Ste. Anne des ‘ee pow County. Apparently identical with 
N Mesias: fragrans, var. remotiusculum Komarov in Fedde, Rep. Spet. 
Nov. ix. 394 any: basis. . bg rian FRAGRANS, Var. REMOTIUSCULA 

Komaroy, FI. R. 8. S. i. 38 (193 
ATHYRIUM ALPESTRE, ty GASPENSE Fernald in RHopora, — - pl. 

168. Typr from Mt. Dunraven, Tabletop Mountain, Gaspé County. 
YRIUM ANGUSTUM, var. LAURENTIANUM Butters in ao XIX. 

194 poadlin gins — Tabletop Mountain, Gaspé Coun 

ATHYRIUM ANG forma CONFERTUM Butters 2 Tsou xit. 

195 (1917). Teret ria Tabletop Mountain, Gaspé Cou i 

BoTRYCHIUM VIRGINIANUM, var. LAURENTIANUM Pres in Rxopo 

xix. 209 (1917). Typs a Bie, Rimouski County. sl 
YCOPODIUM ANNOTI ar. ACRIFOLIUM Fernald in RHoDORA, 

124 (1915). “peeing fiom aadelek Islands: : M 
EQUISETUM PALUSTRE, var. NIGRIDENS St. John, Victoria r 

Mus. Mem. vs oy (1922). TypE from Romaine, Saguenay Coun 8 

ABIES BALSAM ar. cy iy ota Fernald in RHODORA, 

(1909). Typr ss Perce, Gaspé Co 
JUNIPERUS COMMUNIS, Var. MEGISTOCARPA Fernald & St. Joh ae 

Bost. Soc. Nat. Hist. Pails 58 (1921). Panapeial from + 
Islands. 6). 
POTAMOGETON MONILIFORMIS St. John in RHODORA, xviii. for (1916) 

Tyre from Blanc Sablon River, Saguenay County. Later xi. 102 
St. John with P. vaginatus Turcz. in Bull. Soc. Nat. Moscou, ; 
(1838), xxvii. 65 (1854) and FI. Baical-Dahur. ii. 162 mere mA 

OTAMOGETON PUSILLUS, var. COLPOPHILUS 2); as 
Acad. xv. 90, pl. 20, figs. d and 10, and pl. 35, fig is 5 ‘946 a 
BERCHTOLDI, var. COLPOPHILUS Fern ald in RHo 
Tyre from mouth of Dartmouth River, Gaspé Cou “aad Rwov084s 
POTAMOGETON MICROSTACHYS, var. SUBELLIPTICUS ate ne, mald 2 

XxXxil. 82 (1930) ; basis of P. TENUIFOLIUS, var. SUBELLIPT : 

RHODORA, XXxXill. =e oo — from Magdalen Il . \. xiii 
CHEUCHZERIA 

178 (1923). Panarres rs Ta bietop Mountain, Gaspé County. vi 
AGITTARI ava, forma HEMICYCLA Fernald in RHO 

74 (1936). TypE a St. Augustin, Portneuf County. pl. 196, figs 3 
romus Dupieyi Fernald in Ruopora, xxxii. 63, P. os 

(1930). Pararypss from Gaspé and Bonaventure Coun i na, xvii. 3 
PuccrngeLuia coarcrata Fernald & Weatherby in oe - cae 

pl. 115, na 28-32 (1916). Pararypses from Brest an a 

nay County nace aa, Xi 

Pu LLIA LAURENTIANA Fernald & Weatherby in tseare Cots unty- 

14, pl. 8, oo 33-38 (1916). Typx from Carleton, , Bone a 15, Dl 
Puccr ‘ELLIA MACRA Fernald & Weatherby in cee , 6 a seal: 

115, ris "39-43 (1916). Typx from Bonaventure Islan 
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PuccINELLIA LUCIDA Fernald & Weatherby in Ruopora, xviii. 16, pl. 
116, figs. 54-58 (1916). Typr from Cacouna, TemEOUNeS County 
Poa FERNALDIANA Nannfeld in Symb. Bot thd al. v r. 50, rp (1935). 

Paratyre from Tabletop Mountain, Gaspé Cou 
Poa GASPENSIS Fernald in Ru het Xxx. 46 (1989). Type from River 

Ste. Anne des Monts, Gaspé Cou 
Poa saururnsis Fernald & Wiegand in sine xx. 122 (1918). 
= from River Ste. Anne des Monts, Gaspé Coun 

A SALTUENSIS, Var. MICROLEPIS Fernald & Wiegand i in RHODORA, xx. 
m4 (1918). ParatyPEs from Gaspé and Bonaventure Counties. 
CATABROSA AQUATICA, Var. LAURENTIANA Fernald in RHODORA, XxxV. 

137, pl. 242, figs. 3and4 (1933). Type from Capuchins, Matane County. 
VENA STRIATA, forma ALBICANS Fernald in RHopora, vii. 244 (1905 

basis of Melica striata, forma albicans Fernald in Ruopora, x. 47 +008): 
and of ScuizacHNE PURPURASCENS (Torr.) Swallen, forma albicans 
(Fernald), comb. nov. Type from Mt. Albert, Gaspé County 
AGROPYRON CANINUM, Var. TENERUM, forma Fenwatou Pasa & Moore 

in Ruopora, xii. 73 (1910); basis of A. TRACHYCAU var. FERNALDII 
(Pease & Moore) Malte in Ann. Rep., 1930, Nat. Mus Can. 46 (1932). 
Saieees ¢ from Percé, Geis Count acy. 
AGROSTIS GEMINATA, forma EXARISTATA Fernald in cosine om te 211 

(1933). Typ from North Fork of Madeleine River, Gaspé C 
GROSTIS LAPPONICA, Var. BREVIPILIS Stebbins in ek 

‘xxii. 56 (1930). Typr from Blane Sablon, Saguenay County 
TRISETUM SPICATUM, var. PILOSIGLUME Fernald in sme Ae xviii. 195 

(1916). Pararypes from Saguen nay, Gaspé and Rimouski Cou nties 
IZANIA AQUATICA, var. BREVIS Fassett in Ruopora, xxvi. 157 (1924). 

Tyre from Levis, Levis County. 
E.eocnaris tesa var. HALOPHILA Fernald & Brackett in Rxo- 

DORA, xxi. 72, pl. 183 ( 1929): basis of E. HatopHiia Fernald & Brackett 
in Ruopora RA, Xxxvii. 395, pl. 387, figs. — (1935). Type from mouth of 
Bonaventure River, Bonaventure Coun 
entoPHORT SPissuM Fernald in Robon, xxvii. 209 (1925). Para- 
— m Saguenay aed Gaspé Coun 

(1908 OPHORUM TENELL var. Siesta Fernald in Ruopora, x. 47 
C ). TYPE from Tabletop Mt., Gaspé County. 
oe var. AMPHIGENA Fernald in Ruopora, viii. 47 Se 

. BIP 

Ate rt i. 115 (1946), Tyrer from Escuminac, Bonaventure iar 
ves). WEYANA, var. COLLECTANEA Fernald in Rwopora, xv. 93 

nd AREX CLIVICOLA Fernald & Weatherb 233 ek y in RHODORA, xxxiii. 
ress m Mt. St. Pierre erre, Gaspé County. 
ane LAXIFLORA, Var. LEPTONERVIA Fernald in Ruopora, viii 
Pinar’ basis of C. -stinsele ata Feral in Ruopora, xvi. 214 (i914). 

cag from Mt. Albert, Gaspé Coun 
TE fre ORMOsTacHYA Wiegand in pine xxiv. 196 (1922). Para- 
olay apt Rimouski Count 

Type f var. GASPENSIS Fernald in Huaposts viii. 200 (1906). 
rom ae iaainn River, Bonaventure Count: 
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CAREX VESICARIA, Var. LAURENTIANA Fernald in Ruopora, xxv. 2 
(1933). Pararyprs from Saguenay County and Magdalen Islands. 
CAREX ROSTRATA X-SAXATILIS, Var. MILIARIS, n. hybr., ser m 

Ruopora, x. 48 (1908). shite from Tabletop Mt., Gaspé Coun 
CUS BUFONIUS, var. HALOPHILUS Buchenau vi Fernald in lie 

vi. 39 (1904). TYPE er Riviere du Loup, Temiscouata County. 
JUNCUS BALTICUS, var. STENOCARPUS Buchenau & Fernald in Buchenst 

in Engler, Pflanzenr. ivis 141 (1906). Tyre from mouth of Bonaventure 
shel Bonaventure Cou 

NCUS BALTICUS, var. MELANOGENUS Fernald & Wiegand in Rxopom, 
xiv. ‘35 steep a Type vba Bradore, Saguenay County. 

ALLIUM SCHOENOPRASUM, var. LAURENTIANUM Fernald in Ruopok, 
XXViil. 167 (1926). Paratypr from Matapedia, Bonaventure County. F 

PTOPUS ecnastone Fernald in Ruopora, viii. 70 (1906); basis 
. AM xia OREOPOLUS (Fernald) Fassett in RHonont, 

Xxxvil. 99 (1935). Ty from Mt. Albert rt, Gaspé County. 
ABENARIA OBTUSATA, var. COLLECTANEA Fernald in RHopora, xv 

175 (1926). Panarrres from Blane Sablon, Goynish and Mingst, 
Saguenay Coun 

SALIX oo var. PSILOPHYLLA Fernald & St. John in St. React 
toria Memorial Mus. vhs exxiv. 44 (1922). Typx from Eskimo 
Mingan, Saguenay Count 

SALix ANGLORUM, var. Kornoratvia Schneider in Bot. Gaz. Ixvi 130 
(1918). recs el ce from Mt. Albert, Gaspé County ivi. 18 

SALIX ANGLORUM, Var. ARAIOCLADA Schneider in Bot. Gaz. IXxvl. 
(1918). Typr pas Mt. Albert, Gaspé County nie it 

ALIX ANGLORUM, var. ANTIPLASTA Sehmeider in Bot. Gaz. 
(1918). Type from Mt. Albert, Gaspé Cou from 

SALIX CHLOROLEPIS chee in Pic ue 186 (1905). Ty? 
Mt. Albert, Gaspé Coun Gas 

SALIX CHLOROLEPIS, i oe Schneider in Bot. ‘ 

Pararypes from Blane ‘Sablon, gfe County and a from 1s 
Mountain, Gaspé County. xxviii. 187 

SALIX CORDIFOLIA, var. EUCYCLA Fernald in RHODORA: oun y. 
(1926). Paratyprs from Anohiogd Ouapitagone, aye 97 (1926): 

IX CORDIFOLIA, var. TONSA Fernald in RHop 
Paratype from Mt. Mattaouisse, Matane Count yr ix, 204 (1 

SALIX FUSCESCENS, var. HEBECARPA Fe rnald in RHODORA, p from 
basis of S. HEBE cp soem in Ruopora, xxvi. 123 (1924). Tf 
Mt. Albert, Gaspé C ee (19l4); 

SALIX ag Shella var. EN Fernald in Reon’™s xv ; 12 
basis of S. Bes A, Var. CAPREIFOLIA reg fe: in 
(1924). TR | rte. Tourelle, Gaspé Cou ix. 298 (1007); SALIX ROSTRATA, var. LUXURIANS Fora in RuoponA, 18 nA, xxv 12 
basis of S. BeBBIANA, var. LUXURIANS Fernald in RHoDORA, 
(1924). Typ from Bic, Rimouski County. 907). TYPE from 

SALIX LAURENTIANA Fernald in Ruopora, ix. 221 (190/)- 
Les Mechine, Matane County (formerly Gaspé County. : 4), Tyee from 

SALIX PARALEUCA Fernald in Ruopora, xvi. 175 (1914). 
Grand River, Cane County. 
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SALIX STENOCARPA Fernald in Ruopora, xvi. 176 (1914). Typr from 
Matapedia, Bonaventure Count 

SaALIx OBTUSATA Fernald i n_Ruopona, ix. 223 (1907). Type from 
River Ste. Anne des Monts, Gaspé Cou 
SALIX GLAUCOPHYLLOIDES le 2 “Ruopora, xvi. 173 (1914). 

Paratypes from Gaspé and Bonaventure Counties. 
Ca oid ALBA, var. ELOBATA Fernald in Ruopora, xv. 169 (1913): 

of B. PAPYRIFERA, var. ELOBATA aaa se in Journ. Arn. 

Potyconum Hypropiper L.,-var. proyecruM Stanford in Ruopora, 
xxix. 86 (1927). Pararypes from Magdalen Islands, ete. 

RENARIA CYLINDROCARPA Fernald in Ruopora, xvi. 43 (1914). Type 
from Mt. Albert, Gaspé County. Better referred to A. numirusa Wahl- 
enb. Fl. Lapp. 129 (1812). 
_ARENARIA VERNA, var. eee: forma EPILIs Fernald in Ruopora, 

Vili. 32 (1906) ; basis of A. verna pL: forma epilis Fernald in 
Ruopora, xxl. 22 (1919) and of bre LA, forma EPILIS se a d) 
Polunin in Rxopora, xli. 39 (1 939). yes frat Pereé, Gaspé Co 
ARENARIA LITOREA Fernald in RHODORA , Vill. 33 (1 906). Tree “from 

Carleton , Bonaventure County. Apparently aaa A: DAWSONEN- 
ws Britton in Bull. N. Y. Bot. Gard. ii. 169 (190 

RIA MARCESCENS Fle oa in ike ‘xxi. 15 (1919). Type 
from Mt. eett, prtanees G 
STELLARIA casita eat beer —— in Ruopora, xiii. 

254 ai). ‘Tree from Christie ay i 

INI, 
Tabs ea ‘eadalon Ts 

137 YGMAEUS, var. PETIOLULATUS Fernald in Ruopora, xix. 

P oi "Tees from Mi, Albert rt, Gaspé County. According to Dr. M. 
this i, in Arbejder fra Danske Arkt. Sta. Disko, no. 13: 42-44 (1930), 
tis the rare plat of Greenland, R. py@Mazus, var. LANGEANA Nathorst 

K. Vet. Akad. Forh., 1884, no. 1: 46 (1884). 
from NUNCULUS ALLENII een in Rxopora, vii. 220 (1905). TYPE 

m Mt. awe ws Gaspé Coun 

418, pl, 319, 1 - RTIVUS, msc ACR emanates 7 rae eerie way, 
Matane c a a 2 (1938). PaRATYPES from Sagu 

MULTIFIDA, forma POLYSEPALA ca in Ruopora, xix. 
141 asi). hip ray 2 Grand River, Gaspé Coun 

141 (19 var. RICHARDSIANA Pera in RHODORA, 
XiX. 

17). Reet een: Grand River, Gaspé Co 
e 

inR MONE MULTIFIDA, var. RICHARDSIANA aye if LEUCANTHA
 Ferns 

mODORA, xix. 141 (1917). Type from Grand River, Gaspé County. 
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MONE RIPARIA, forma RHODANTHA spots in RHopora, xix. 138 
( 1019, TYPE ‘toa Grand River, Gaspé Cou 

EMONE RIPARIA, forma INCONSPICUA Forma in Ryopora, xix. 140 
(1917). Type from Pereé, Gaspé Coun 
THALICTRUM POLYGAMUM, var. rar deaee Lae Fernald in Prange i. 

49 (1908). Typ from Rividre du Loup, Temiscouata Cou 
DraBa Pease Fernald in cy sioner XXxVi. 298, pl. 295, ra “7 (1934). 

TypeE from Cape Rosier, Gaspé Coun 
Draspa AtLeNntt Fernald in ‘Ruopons, XXXVi. = pl. 292 (1934). 

RABA NORVEGICA, var. PLEIOPHYLLA Fernald in ‘Raonoiel xxxvi. 324, 
pl. 302 (1934). Pararyprs from Blanc Sablon, Saguenay County. 
DraBa ciivicota Fernald in Ruopora, xxxvi. 326, pl. 303 (1934). 

Type from Big Chimney, Mt. Mattaouisse, Matane Cou - 
INCANA, var. conica O. E. Schulz in Engler, Pflanzenr. iv. 285 

(1927). TypE from Percé, Gaspé Count 
DRaABA sere, var. ORTHOCARPA Fernald & Knowlton in Rio- 

DORA, Vii. 66, pl. 60 , figs. 10 and 11 (1905); ‘tad of D. GLABELLA, Val. 
ORTHOCARPA (Fernald & Knowlton) Fernald in RHopora, xxxvi. 
310 (1934). Typs from Bic, Rimouski Count 1. 60, 

mee Be MEGASPERMA Fernald & isnowiton in ) Ruopors, vii. 65, s & 
figs. 6-8 (1905); basis of D. cua ELLA, va ASPERMA (Fern Ty? 
Knowlton) Fernald in Ruop DORA, eee pl. 3IL aie 312 (1934). 
from en Bonaventure Count 7, pl. 60, A PYCNOSPERMA Fernald & eee in Ruopora, vil. 67, pl 
figs. 13-15 (1905). Typ from Percé, Gaspé County. gets cag 

il CN ARPA, var. REDUCTA aie : RHopoRA, XXxiX. 
parce Type from Carleton, Bonaventu

re 
County. 

BIS DIVARICARPA,
 

var. eat Cona Hopkins in Rxopora, st 
ine 5 (1987) Tyre from Bic, Rimous A. 

ottinsu Fernald in Ruopora, or 32 (1905); 5 ha as Nepean var. Cottinsm (Fernald) Ro ‘lins in Ruopora 
(1941). im from si Rimouski Count i 
Dro R IFOLIA, var. COMOSA Fernald in RuoporA, Vi 

(1925). ae from Grand River, Gaspé County rb 
AXIFRAGA CERNUA, Var. LATIBRACTEAT

A 
Fe rnald & Weathatt 

Ruopora, xxxiii. 234 (1931). Type from Tabletop Moun 

a 1 (1917). TH j eka GASPENSIS Fernald = —— xix. 14 : 
rom Tabletop Mountain, Gaspé County. paso 
Rises OXYACANTHOI

DES, 
var. sami Fernald in Reon on Tosh 

(1905); basis of R. m1 RTELLUM, var. CALCICOLA Fern Bonavesia® 
Count 76 ae 1). Type from mouth of Bonaventure River, 

Rao! IER SANGUINEA, Var. GASPENSIS Wiegand in se oe 
130 (1912); ele of A. GASPENSIS (Wieg.) Fernald & Went 
rome Xxxili. 235 (1931). Type from Bonaventure Ri os 

unty. g (1920). 
MELANCHIER FeRNaLDII Wiegand in Ruopora, XXi- 14 

Type from Magdalen Islands. 
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RUBUS IDAEUS, Var. STRIGOSUS, forma cat psd a in RHopora, 

Xxi. gl Type from Mt. Albert t, Gaspé C 

$ IDAEUS, var. EUCYCLUS Fernald & Weather wi mone XXxiii. 
in (1931). TYPE from Ruisseau a Rebour, Gaspé C 

FRAGARIA MULTICIPITA Fernald in Rwopora, x. 49 (1908). Tyrer from 

River Ste. Anne des Monts, Gaspé County. 3 
GEUM PULCHRUM Fernald i in Pecscas! viii. 11 (1906). Typx from Bie, 

Rimouski County 
Rosa Wastes Fernald in Ruopora, xx. 95 (1918). Type from Bie, 

ieresomad —— 

Us : Fernald & Lig psaiy Se in nena XXXiil. 

238, fig. 1 (1931). Type from Mt. St. Pierre, Gaspé Co 

ATE 

Field "ge = oy 36 (1932). Typr from Blane Sablon, Saguenay County. 

STRAGALUS GASPENSIS Rousseau in Contrib. Lab. Bot. Univ. Montréal, 

no. 24: 51, figs. 15 and 16 (1933); basis of A. FRIGIDUS, Var. GASPENSIS 
(Rousseau) Fernald in Ruopora, xxxix. 313, pl. 472, figs. a (1937). 
Toporyre from Little Cascapedia River, Bonaventure Cou 
OXYTROPIS GASPENSIS Fernald & Kelsey in RHopora, “ "193 (1928). 

Type from Mt. St. Pierre , Gaspé Co unt 
CALLITRICHE ANCEPS a Wea in RHopora, x. 2 Movedt Type from 
“ a Americaines, Tabletop Mountain, Gaspé C 

PETRUM ATROPURPUREUM Fernald & Wiegand i in ne xv. 214 
(i3) Paratype from Magdalen Islands. 
Emperrum Eamesu Fernald & Wiegand in ee xv. 215 (1913). 
ARATYPE aie ae Mer Vimar Coun 

Viota cu ROTITIS Boorse & in Ruopora, xv. 112 

ae Panarven yin Maetaien Islands. - 

Viota ADUNCcA, var. GLABRA Brainerd in Ruopora, xv. 109 (1918). 

re from Carlota. Bonaventure County. 
ILOBIUM PALUSTRE, var. LONGIRAMEUM Fernald & Wiegand in Rxo- 

voRA, xiii. 188 (1911). ‘Type from Blanc Sablon, Saguenay County. 

PILOBIUM DENSUM, var. NESOPHILUM Fernald in Ruopora, xx. 29 

we); basis of E. NEsopHitum Fernald in Rnopora, xxvii. 32 (1925). 

<ivynjeacoat — 

Bp PILOBIUM GLA r. CARDIOPHYLLUM Fernald in RHopora, 

Xx. 35 co) Tym. from L tee 8 : Tradl, Gaspé County 
, Var. BRIONENSE aan in RHopoRA, Xx. 

35 (018). _ eee in from im Magialn Islands. 

GL SUM, ECoMOsUM Fassett in RHoporA, XXvi. 

48 (1924); ‘le of E. amet t (Fassett) Fernald in RHopora, 
xxxiv. 39 

ase Type ver from St. Vallier, Bellechasse County. 
XALBESCENS be in Ruopora, xxi. 120 (1919). 

Tf from Yor n York k River, Gaspé Coun 
DALENENSE e raw: in Ruopora, 

xxi. 123 (1919) 

and 22% i. 108 ( (1924). 7 from Magdalen Islands. a 

var. BOREALIS Fernald in — xxviii. 220 

(1926). a a ini from from Gaspé and Bonaventure Counties 

ANGELICA « Fernald in Ruopora, xxviii. 222 (1926). 

PARATYPE risa ~Boishébert, Saguenay County, 
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orma purpurascens Miyabe & Tatewaki in Trans. Sapporo Nat. Hist. Soe. xv. 43 (1987); 
basis of CoRNUS CANADENSIS, forma PURPURASCENS (Miyabe & Tatewaki) 
Hara in Ruopora, xliv. 20 (1942). 

ARC CTOSTAPHYLOS Uva-ursI, var. coactitis Fernald & Macbride in 
Ruopora, xvi. 212 (1914). PARATYPE from Magdalen Islands 
VACCINIUM abbey abe sein Id in Ruovora, x. 53 (1908). "Type from 

Mt. Albert, Gaspé Cou 
PRIMULA FARINOSA, ren MACROPODA Fernald in Ruopora, ix. 16 (1907); 

basis of P. LAURENTIANA Fernald in Ruyopora, xxx. 68, pl. 169 (1928). 
Type from Bic, Rimouski Count 
ANDROSACE SEPTENTRIONALIS, var. ROBUSTA St. John, Victoria ee 

orial Mus. Mem. ae 48 (1922). Type from Ile Ste. Genevieve, Min- 
n, Saguenay Cou 

8 esvech LABRAD aa RICA, var. suBMUTICA Blake in Ruopora, xix. 7 
(1917). Type from Mt. Albert, Gaspé Count 
LoMATOGONIUM ROTATUM, forma OVALIFOLIUM Fernald in R#HopoRA, 

xxl. 197 (1919). Type from Ma dalen Isla 
Cyno : spntoral BOREALE ai ld in Beane vii. 250 (1905). Tyre 

from Little Cascapedia River, Bonaventure 
SCUTELLARIA aie LORA forma RHODANTHA bees . RHODORA, 

xxill. 86 (1921). Typr from afer shea Gaspé Cou * Fernald ia 
UNELLA VULGARIS, var. LA forma oe ie Monts, Ruopora, xv. 184 (1913). ipoacantays whe River Ste. Anne aes 

Gaspé Cou 
pé County. RINGENS, var. COLPOPHILUS Fernald in Raanonts xxxiv. 119 

( cae 53 ide from mouth of Chaudiére River, Levis County 149 
LUTEA, var. GLABERRIMA Fernald in RacabEe XXX1 

an ae from Anse St. Vallier, ag seiage’ County. RA, Eupurasia OAKEsu, forma L ceespred a & Wiegand i in RHoD0 
xvii. 185 (1915). Tyre from Blanc Sablon, Saguenay as, 

PHRASIA PURPUREA, forma CANDIDA F Fernald & Wiegand in Rupe 
Xvii. 187 (1915). Pyrat ‘from Magdalen arya na Fernald & 
EUPHRASIA PURPUREA var. Ranbir, forma on Magdalen Mb esing in RxHopora, xvii. 188 aes Sarena r 

Isl 
1915). Eupurasi pissuncta Fernald & Coe, ee xvii. 190 ( , 

—_— — eastern Saguenay 1907). 
OBLONGIF eegiee Femald in Ruopora, ix. 24 ( 

TYPE fri: Tabletop Mt. er - rald.in RHODORA; xxvil 
PLANTAGO JUNCOIDE , var. n 

102, pl. 150, fig. 5 (1925). acest from Magdalen i ’ 
AGO OLIGANTHOS, var. FALLAX Fernald in RHo aati ear pont 150, fig. 7 (1925). Pararypes from Carleton, Bonav' i 

8 (1910). i care BREVIPES Fernald arse eg in Ruopora, xi. 7 
= rom Grand sept Gaspé County RHODORS; 

LIUM TRIFIDUM, var. HALOPHILUM Fernald & Wiegand ee venture xii. 73 ge 2 aig fom mouth of Bonaventure River, 
Coun 
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SAMBUCUS PUBENS, forma CALVA Fernald in RHopora, xxxv. 310 (1933). 
Tyre from Fernald Pass, between Mts. Mattaouisse, Fortin and Logan, 
Matane County. 
hata PERFOLIATUM, Var. COLPOPHILUM Fernald & Griscom in 
ODORA, Xxxvil. 182 (1935). Type from Berthier, Montmagny County. 
SoLIDAGO HISPIDA, var. DISJUNCTA Fernald in Ruopora, xvii. 2 (1915). 

Paratype from Tabletop Mountain, Gaspé County. 
SOLIDAGO CHLOROLEPIS i ge in enonec. xvii. 3 (1915). Typr 

from Mt. ronal rt, Gaspé Cou 
SoLipa MULTIRA ADIATA, var. PARVICEPS Fernald in Ruopora, xxxviii. 

202, a 417, fig. 2 (1936). Type from near Cape Rosier, Gaspé County. 
AGO MENSALIS Fernald in Ruopora, xvii. 4 (1915). Tyee from 

Tabletop Mountain, Gaspé Cou 
SoLIDAGO CHRYSOLEPIS Fernald 4 in n Ottawa ass xix. 168 (1905). Type 

from River Ste. Anne des Monts, Gaspé Cou 
LIDAGO LEPIDA, Var. MOLINA vasur pA Rwopora, xvii. 9 (1915). 

TyPE oie Percé oe County. 

SOLIDAGO GRAMINIFOL A, var. PTENTRIONALIS Fernald in RHoDORA, 
owt 12 a PARATYPE Hat St. John (Douglastown) River, Gaspé 

FOLIACEUS, var. ARCUANS Fernald in —— xvii. 14 (1915). 
Tyre ag se John (Douglastown) River, Gaspé C 

OLIACEUS, var. CRENIFOLIUS Fern. ald i in qs xvii. 15 
5). Teen Edin — River, Gas pé Cou 

CEUS, SUBPETIOLATUS Feral in Ruopora, xvii. 15 

(1915). Tyee | from Grand d River, Gaspé Cou 
TER PUNICEUS, Var. PERLONGUS Fernald ra Paonols, xvii. 17 (1915). 

Tyre 7 iiletop. Mountain, Gaspé County. 
UNICEUS, var. FIRMUS, forma RUFESCENS stoners in RHODORA, 

XXVil. 187, gmat Typr from Cap-Rouge, Quebec Cou 
a ENTIANUS Fernald in Ruopora, xvi. 59, oo: “109, figs. 1-3 
~ rs ini Magdalen Islands. 

50, S, Var. MAGDALENENSIS Fernald in RHopora, Xvi. 

ju 119 fig. 4 4 “(1914), Tyre from Magdalen Islands. 
ERON RAMOSUS, var. SEPTENTRIONALIS Fernald «& tip, in 

— xv. 61 (1913). Paratype — Douglastown, Gaspé 
..RIGERON ACRIS, Var. OLIGOCEPHALUS Fernald & Wiegand in Aeon Oe 
Wi 226 (1910); basis of E. ELATUS, gies pecan at (Fernald & 
peeend) Fernald in Ruovora, xl. 344, pl. 505, figs. 1 and 2 (1938). YPE fro 

pl. 142, RA Fernald in Ruopo 
ef (2s) Hines Scorn: ‘Enblelanc bebwses 7 Mie Mottaouies and 

bes Paar | Fernald in Ruo —— xxvi. 101, pl. 142, fig. 1 

an hes eee 131 (1914). TyPE from Bie, Rimnous an Fernald in RHoOpoRA, Xvi. 

ASP pono var, CONTINENTIS Fernal Id & St. John in St. 

—s Vietoria Memorial Mus. Mem. oxy. 55 (1922). Typx from Natish- 
Saguenay County. 
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ANTENNARIA APPENDICULATA Fernald in RuHopora, xxiii. 295 (1922). Type from the Grand River, Gaspé County. 
ANTENNARIA GLABRIFOLIA Fernald in St. John, Victoria Memorial Mus 

Mem. exxiv. 55 (1922). Typr from Natishkwan, Saguenay County. 

ounty. 
NTENNARIA NEODIOICA, var. INTERJECTA Fernald in R#opora, xxxv. 

342 (1933). Typr _ Bic, Rimouski County. 
BIDENS CERNUA, OLIGODONTA Fernald & St. John in Ruopona, 

Xvil. 25 (1915). te from Magdalen Islands. 
BIDENS HYPER RBOREA, Var. GASPENSIS Fernald in Hee xx. 150 

apace iipien from:mouth of Dartmouth River, Gaspé Cou 
S HYPERBOREA, var. SVENSONI Fassett in eee xxvii. 170 

aga gs oa from Rimouski, Rimouski County. 
“ye PERBOREA, Var. LAURENTIANA Fassett in RHopora, XXVil. 

169 (1925). Typr from - -Rouge, Quebec C 
IDENS HETERODOXA, SC Poa Ternalit & ‘St. John in RxopoRA, 

XVil. 24 (1915). Pc ig Magdalen Islands. 116 IDENS HETERODOXA, var. ATHEISTICA Fernald in RHopoORA, XXXIV. 3 
(1932); basis of B. inrrrma Fernald in Ra#opora, xl. oe pl. 507, figs. 
(1 938). Type from cine St. Vallier, Bellechasse Count oes 

ENS FRONDOSA, var. STENODONTA Fernald & St. pee in Ruo 
xvii. "99 (1915). Pasar from Magdalen Islands. ay 

ENECIO PSEUDAUREUS, forma ECORONATUS Fernald in ae yo 
225 (1928). TypE ath North Fork of Madeleine River, Gaspé Roa, 

SENECIO AUREUS X BaLsamiraz, n. hybr. Greenman a 

16, NECIO GASPENSIS Greenm. in Ann. Mo. Bot. Gard. ill 13s ee ) 

ERCUL FIRMIFO 
Mo. Bo rag Barge iii. 166 (1916). ree fom. Percé, Cees a from 5 Aiea CHIONOPAPPA Tecald in RHopora, vii. 148 (1905) 

rand River, Gas 
from 

C ia cusps Fe ometa | in Ruopora, vii. 149 (1905). Tyre 
ap lourelle, Gaspé Coun 

924). ARNICA peliats Fernald in RuHopora, xxvi. 105, aa 143, fig, ally i Type from Mt. Mattaouisse, Gaspé Coun unty. See 8 OW) separable from A. LovIsHANa Farr in Ottawa N at. XX. 109 ( Nat xix. 166 NICUS MUTICUS, var. MONTICOLA Fernald in ae in sont (1905); basis of Crrstum muTicuM, var. MONTICOLA Fern ix. 28 (1907). Type from Mt. Albert, Gaspé County. (1924). Tx? OSERIS GASPENSIS Fernald in Ruopor, xxvi. 125 from Ph aida Mountain, Gaspé County figs. 14 
M Lonatt Fernald i in Seceees. xxxv. 379, pl. 278, 58 

(988). P Panaren from Grand River, Gaspé County. a7}, figs: 1. AMBIGENS Fernald in Reg xxxv. 376, > Mion ts River 

Te BIGENS, var. FULTIOR Fernald in RHoDO ah 
pl. 271, fig. 9 9 (1933), Pararypes from Fernald Basin, Matane 
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HreRACIUM CANADENSE, Var. HIRTIRAMEUM bean in RHopoRA, XVii. 

19 ‘sa Par sevice from ata Count 

RACIUM SCA onsuM Fernald & St. John in RHopora, 

Xvi. 182 (1914). - en Ahlen Nageisnt Islands. 
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faria, 106, 139; glareosa, var. 
amphigena, 139; Josselynii, 
k atahdinensis, 102; axiflora, var. 

leptonervia, 
139; limosa, 123; livida, var. 

nardina, 129; norvegica 129. 
i 123; ormostachya, 

139; paupercula, 114; praticola, 
105; rariflora, 123; eee 115; 
rostrata a katte var. miliaris. 
40; rupestris, 111; saxatilis, var. 

miliaris, 123; vesicaria, var. lau- 
drei 140 

Cassio hypno ides 
Catabrose aquatica, Pag laurentiana, 

Sete: beeringianum, 104, var. 
grandiflorum, 108; cerastioides, 124 

Chamaeperielymenum canadense, f. 
purpurascen 

Cirsium muticum, var. monticola, 
114, 146 
adonia invisa, 138 

Clematis verticillaris, 105 
Cnicus muticus, var. monticola, 146 
Collomia linearis, 
Comandra, 102; Richardsiana, 102, 

141 
Composi 124 
i cee a 111 
Cornus canaden f. purpurascens, 

144, f. rosea, 144: suecica, 104 
Corydalis aure 
Cynoglossum boreale, 144 
Cystopteris fragilis, var. laurent- 

iana, 104, 138; montana, 102 

Danthonia intermedia, 114 
Death-Camass, 110 
Descurainia Richardsonii, 127 
Draba Allenii, 124, 128, as — 

isans, , var. orthoc 
clivicola, is 142; Wiahetix: ur 
26, var. megasperma, 117, 

var. orthocarpa, 117, 142; ied 

as, 127 
Dracocephalum parviflorum, 104 

INDEX 

Drosera anglica, 108; linearis, 108; 
rotundifolia, var. comosa, 108, 12 
ryas rummondii, am 120; in- 
tegrifolia, 111, 
che fragrans, var. Hooker- 

138, var. remotiuscula, 104, 

138, ‘pl. 697; Robertiana, 107 

Eleocharis halophila, 139; uniglumis, 

rar. halophila, 139 

atropurpuream 143; 

Eamsii, sie m, 115 

Epigaea — 
Epilobium alpi 101, 115; an 

agallidifolim, “Ti, 115; angusti- 

u reale, 128; densutt, 

var. nesop a : rt 

mondii, ee ; 

glandulosu m, 127, var. ern 

143, var. cardiophyllum, 143, var “" 

ecomosum, 143; lactiflorum, ! 

latifolium, 106, 120, pl. 698; por 

philum, 143; pre var. 

um, 1 3 . 

Equisetum palustre, var. nigridens. 

1 

Erigeron, 120; acris, var oligos 

phalus, 145; ue BD, ee 

fidus, 112; elatus, peste 

: 133; Chamissonis, 114, , 

peptic 139; tenellum, 123, vs: 

monticola ae- 
Eupatorium, leucolepis, var. 2° 

angliae, ; perfoliatum, var. 

colpophilum, 145 ave 

Euphrasia, ee 8 rte rk 

109; arctica, 109; disjam i 

Oakesii, 129, f. lilacina, an so 

purea, 127, candi ag: 

Randii, f. albiflora, 144; 

109; tatarica, 109 

era, 113; ™ rubrs. 
Festuca, Rag prolif ; 

117. var. arenaria, Oe os 
Ly: smimontaee na,

 

Fragaria multicipita, 120, 143 

. Brand 
Galium brevipes, 108, sek! wie 

egeei, ys rif
idum, Var oh 

hilum 
Gani eee

 ct Pe 115 

chrum 
spit 

Gnaphalium
 norvegicum, 115

; 

m, 125 
Goldentod. 114, 120, 124 



INDEX 151 

Goodyera decipiens, 104 

Gratiola lutea, var. glaberrima, 144 
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I. STUDIES OF THE ICACINACEAE IV. 

(Plates 1-3) 

CONSIDERATIONS OF THE NEW WORLD GENERA 

Ricuarp A. Howarp 

The Icacinaceae is a poorly understood family of general trop- 

ical distribution. Since Miers separated the Icacinaceae from 

the Olacaceae in 1851 the family has had few general studies. 
Very little attention has been given to the New World genera 
and the existing treatments of these genera are unsatisfactory. 
When a general morphological study of this family was begun 
it was found that the taxonomic treatments then available were 
not to be trusted. For that reason a systematic revision of the 

family was started but had to be limited to the New World 

- genera, for the present, because of the unavailability of much 
of the critical material and many of the type specimens. 

There are twelve recognized genera in the Western Hemi- 
sphere, all falling into the Icacineae as established by Engler 
in the Natiirlichen Pflanzenfamilien (1893). These genera do 
not constitute a coherent or natural division of the family. It is 
recognized that the group is an artificial one and it is considered 

in this study only as a matter of convenience for students of the 
New World floras. 
During the course of this study I have seen material from the 

following herbaria: Arnold Arboretum (A); Brisbane Botani- 

cal Gardens, Brisbane, Australia (B); Field Museum (FM) ; 

Gray Herbarium (G); New York Botanical Gardens (NY) ; 

Singapore Botanical Gardens (S) ; Instituto Lillo, Univ. Nacional 
de Tucuman, Argentina (T); University of California (UC) ; 

‘ The : 1. Preliminary Taxonomic Notes, 

Journ, APnold A Arb. 21: 461-89. 180; 2 _Huniinthera, sjetie, Mapvie oi 

Revision of ie us Emmotum, to te published in the current ‘volume of 
Journ. Arnold 
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United States National Herbarium (US). I am grateful for the 
use of this material. 

I should like to express my appreciation to Dr. I. M. Johnston, 
under whose guidance this work progressed, and to Dr. E. D. 
Merrill and Dr. M. L. Fernald for assistance on many special 
occasions, as well as for the use of facilities of the Arnold Arbo- 
retum and the Gray Herbarium. 

History oF THE FAMILY 

The Icacinaceae receives its name from the genus Icacind, 
which was selected as a type by Bentham (Trans. Linn. Sor. 
London 18: (4): 679. 1841). JIcacina had been described by 
A. Jussieu (Mem. Soc. Nat. Hist. Paris 1: 174. 1823) and was 
related by him to the order Olacineae of Mirbel. Several other 
genera were referred to this complex by Lindley (Nat. Sys. Bot. 
1836) before Bentham (I. c.) made the first comprehensive study 
of the Olacineae. Bentham divided the order into three tribes, 
the Olacineae, the Opileae and the Icacineae, recognizing that it 
might be necessary sometime to consider them all as distinct 
orders. Bentham placed Leretia and Pogopetalum in the Iea- 
cieae as the first New World genera of that order. 

Miers (Ann. Mag. Nat. Hist. II. 8: 174, 1851, Il. 9: 2h 
1852, Contrib. Bot. 1: 34. 1851-61) raised Bentham’s tribes 10 
family status in 1851 and recognized for the first time the actual 
differences between the Icacinaceae and the Olacaceae, as Well es 
their true affinities. This is perhaps the most outstanding bit 
of work on the family. In 1862 Baillon (Adansonia 3: 89, 367- 
70) produced further evidence supporting Miers separation u 
these two families. However, Baillon believed that Joacim 
Leretia and Mappia were identical genera and since Mappit 
not Icacina, was the oldest name he proposed that the family be 
called the Mappiae 

In the same year Bentham and Hooker's Genera Plantaru™ 
appeared and did not recognize the groups as families but, 
stead, followed Bentham’s previous classification of oe 
ee This prompted Miers (Seem, Jour. Bot. 2: 257-66. 1 

to restate rather bitterly his distinctions between the Teac 
and the Olacaceae. In Flora Brasiliensis (12: (2): 41-62. 1! 
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Engler recognized the Olacaceae and Icacinaceae as families but 

he considered them together. Beccari (Malesia 1: 105-134. 

1877), Valeton (Crit. Overz. Olac. 1886) and Engler (Nat. 

Pflanzenfam. 3 (5) : 233-257. 1893) followed Miers consideration 

of the Icacinaceae as related to the Celastrales. Van Tieghem 

(Bull. Soc. Bot. Fr. 44: 115. 1897) further subdivided the family, 

recognizing Emmotum and Pleurisanthes, New World genera, as 

the type genera of independent families. More recent authors 

have not recognized Van Tieghem’s divisions, as there seems to 

be no substantial ground for doing so. 

The revision of the family for the second edition of Natiirlichen 

Pflanzenfamilien has been prepared by Sleumer (see also Notizbl. 

15: 228-57. 1940) but it is not available in this country at the 

present time. 

Thus, since Miers established the family in 1854, its inde- 

pendence has been unchallenged. 

SysTeMatTic PosITION OF THE FAMILY 

Engler and Diels (Syllabus der Pflanzenfamilien, lith. Auflage. 

1936) place the family in the order Sapindales and the suborder 

Icacinineae, on equal status with the Sapindineae, Celastrineae, 

Anacardiineae and eight others. It is the only member of the 

Icacinineae. The order Sapindales is established, in contrast 

with the Geraniales, in the position of the micropyle under the 

ventral raphe. The Icacinineae is quite distinct in this order 

in having the following characters as listed by Engler and Diels: 

flowers heterochlamydeous, always actinomorphic, haplostemon- 

ous; stamens opposite the calyx-lobes; pistil mostly with one 

fertile locule; ovules with a single integument; fruit one-seeded. 

While the distinctions for orders expressed above may be open 

to criticism, the most valuable point offered is the equality of the 

Icacinineae with the other suborders. Other workers have not 

considered it so. Wettstein (Handbuch Systematischen Botanik, 

1924) considers the Icacinaceae as another family of the Celas- 

trales. Hutchinson (Families of Flowering Plants. 1. Dicot- 

yledons. 1926) does the same, placing it in equal rank with the 

Aquifoliaceae, Celastraceae ete. Hallier (Arch. Neerl. Sei. Exact. 

et Natur. ser. 3b: 147-234. 1912) considers the Icacinaceae in 
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the Santalales and of close relationship with the Olacaceae. 

In a phylogenetic tree Hallier derives the Icacineae from the 

Olacaceae. 

Considering only the wood-structure of the Icacinaceae, one 

could find all stages of phylogenetic specialization. These may 

be from the most primitive woody form to the highly specialized 

lianas. Several of the genera of the Icacinaceae have a wood- 

structure far more primitive than the groups from which various 

authors would derive them. Florally and on the fruit-characters 

the Icacinaceae must be considered as an advanced group. The 

highly specialized aestivation of the corolla, with its abutting 

or inrolled edges and inflexed apex, the single row of stamens 

and the advanced pistil, with but a single locule containing two 

pendant anatropous uni-integumented ovules, and the fruit with 

but a single seed, are the characters upon which the previous 

workers have decided the position of the family. All of these 

floral characters seem to be specializations of such a nature that 

it is doubtful if the family could be considered the ancestor of 
any other group or of any tendency expressed in another group. 
The Icacinaceae seems to represent an end-line when the floral 
characters are considered. In the anatomical characters, how- 
ever, one finds that part of the group is basically primitive. 
Therefore, the most satisfactory treatment of the Icacinaceae, 
phylogenetically or systematically, is to consider it in part a 
primitive group, with evidences of specializations and modifica- 
tions and forming an end-line of development. The treatment 
proposed by Engler and Diels, considering the Icacinaceae and 
Icacinineae as a separate monotypic line of equal status with 
such groups as the Sapindineae, Celastrineae and the Anacar- 
duineae, has the most support from this study and is to be recom- 
mended. Whether these are called orders or tribes is not sig- 
nificant but I do believe the IJcacinaceae should not be considered 
a family in the Celastrales. 

GEOGRAPHICAL DisTRIBUTION 

The Icacinaceae is a pantropical family, with only a few rep- 
resentatives reaching the Southern Temperate zone. In the 
New World and on the American continent no genus has been 
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found north of Mexico. The distribution in the Caribbean area 

is limited to the Greater Antilles. No collections have been 

reported from El Salvador or Nicaragua, although several genera 

probably occur there. Representatives have been found in all 

countries of South America. 

The center of distribution in the New World is in the upper 

Amazon basin of Brazil. Citronella and Emmotum have the 

broadest distributions of the various genera. Generic distribu- 

tions are summarized in the accompanying table. 

3 E 8 2 g 33 
a. fc e a 8 3 : 
5 5 gS Ss P| 3 > 2 Pe Pe ere ee: 

She ee seicbeie chaesiided 
> 

Be s258 88 2ES8E8 RF BERBER IERE 

Calatola “ ~ ~ PALaLA 417 

Citronella i” Arata LaLa La Lae A 

Dendrobangia aca / 

Discophora Y ov ov x “13 

pose vl jv iviv v 

Humiriantherr viv a 
hs A at rade ai ee 

Leretia Be fe Os ail 

Mappia Wi“ lis ala Ce Uy i ES a os a oe Se 

0. a ¥ a 

Ottoschulzia vivleY A ee ee ee Le Ee ee ee 

Pl 
¥ wl ir 
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ariety of habitats. They are most - : 
he plants occur in a Vv primary forests 

commonly found on the edges of clearings in 

or on land liable to inundation. The genera Poraqueiba and 

Humirianthera are cultivated by the indians of Brazil and may 

be found in plantations. Mappia frequents dry, rocky sabi 

in Havana province of Cuba but occurs 1 dense nea a 

higher elevations in the province of Santa Clara. Ottoschu za 

cubensis is a shrub of salt marshes, while O. domingensis 18 

limited to limestone outcrops. Species of Citronella have been 

collected on dry, barren soil as well as dense, moist opens 

Calatola and Dendrobangia are commonly found in sqectanoir 8. 

Altitudinal ranges of genera may vary from sea-level for Otto- 

schulzia to 6,000 feet for Emmotum and Calatola. 

Ha [&% [to | [eo | [eo | 
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Economic USES 

Three genera of the New World Icacinaceae are cultivated as 

sources of food and members of one are also used as ornamental 

plants. Poraqueiba is cultivated in Brazil, near Para, for the oil 

that may be extracted from the sarcocarp and for the copious 

starchy endosperm of the seed. Fresh fruits are sold in local 

markets, although their use is not general and a taste must be 

developed for them. Humirianthera has large fleshy tubers 

which contain a large amount of starch. This genus is cultivated 

for the tubers or rootstocks and for the starchy seeds (Ducke, 

Arch. Jard. Bot. Rio 3: 206. 1922). Citronella is also found 

under cultivation in southern South America. The leaves of 

C. Gongonha are used as a substitute for those of Ilex para- 

guayensis in the preparation of maté. This usage was traced 

by Lambert (Genus Pinus 2: app. 7** t. 6. 1824) to the period 

when Dr. Francis was dictator of Paraguay and declared an 

embargo on the leaves of Ilex. Citronella Gongonha was tried as 

a substitute, probably because of the close similarity in appear- 
ance of the two plants. Other species of Citronella lack the 
essential oils necessary for maté and cannot be used. C. Gon- 
gonha and C. mucronata frequently have spinose-margined leaves 

and for this reason are often used as ornamentals or for hedging. 
Both are planted as park shade-trees as well as being used as 
greenhouse or hot-house plants. 

The fruits of several species of Calatola are edible either raw 
or roasted and serve as local food-products. No record was 
found of this plant being under cultivation. The bark, leaves 
and fruits of Calatola all contain a pigment which is used as a 
blue dye. 

Only two genera are reported as toxic to humans. The fruits 
of Calatola mollis, if eaten, cause extreme nausea and often 

violent stomachic and intestinal pains. The other species of this 
genus are apparently harmless. The starchy material in the 

rootstocks and fruits of Humirianthera is toxic and must be 

washed thoroughly before it can be used. 
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BasIs OF THE PRESENT TREATMENT 

Engler divided the Icacinaceae into four tribes based pri- 
marily on anatomical characters. Bailey and Howard (Journ. 
Arnold Arb. 22: 125-32. 1941) have discussed the merits of this 
division on the basis of anatomical characters, and have shown 
that two of these tribes cannot be distinguished in all cases by 

the anatomical criteria Engler suggested. Certain of the Jca- 

cineae appear transitional in form and structure between the 

Icacineae and the Iodeae, Sarcostigmateae and Phytocreneae. 

The New World genera have all been placed in the Jcacineae. 
Several of the New World genera show either transitions in 

form and structure to the Old World forms or show closer 

similarities to the Old World genera than to other New World 

genera. It is apparent that the New World genera do not com- 

prise a homogeneous or even related unit of the family. Among 

the genera found in the New World several must be considered 

as anomalous. Thus the present study is not designed to repre- 

sent a treatment of a natural unit but is only a consideration of 

& geographic division of the family for use of students of New 

World floras. 

A total of 12 genera and 70 species are recognized in the New 

World. One genus is pantropical. Two are monotypic. Three 

have no New World affinities and are either related to the Old 

World genera or are considered as anomalous. 

Generic and specific characters are found in all parts of the 

plant and in many organs. Although differences are recognized 

in the wood-structure, or hair-structure and are used in some 

keys, no genera are based on these differences alone. The most 

reliable characters are found in the fruits and the form of the 

stamens. Excellent floral characters exist in most genera. 

Although the generic limits are probably as well marked and 

readily observable as those of any other family, the limits of the 

Species are difficult to draw. For this reason, as well as the 

insufficiency of material and the fact that I have not seen the 

collections in European herbaria, I have recognized few ‘sub- 

specific entities. That more than are here accepted do exist 1s 

not doubted but, until more material can be examined to deter- 
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mine better the limits of the species themselves, it does not seem 
wise to propose numerous trinomials for minute variations which 
may prove to be only in the individual specimen. 

ICACINACEAE Miers 

endosperm copious 
TYPE GENus: Icacina Juss. (Africa). : 
Distribution in the Western Hemisphere: Antilles, Mexico, 

Central America, South America. 

An ANALYsIS OF THE New Wortp Genera REFERRED TO THE 

ICACINACEAE 

ASTEROLEPIDION Ducke equals Denpropanoia Rusby 
RIA Juss. ‘ equals PorRAQUEIBA 

RIQUETINA Macbride équals CrrroNELLA Don 

LAVAP M e 
DENpDrRoBANGIA Rusby 
DiscopHora Miers 

equals DeNpropanata Rusby 

probably the same as CAstMIRELLA 
: equals DiscopHora Miers : UASIANTHERA Barb. Rod. not P. Beauv. equals DiscopHora Miers « 
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Mapria Jac a conserved name 
Maria Den, equals PLeuRISANTHES Baill. 
MetstTer1A Gmel. equals PoraquerBa Aublet 
Merrentussa Karsten genus excluded from family 
OECOPETALUM oT & Thompson 

OSCHULZIA 
: "ARAQUEIBA Scopoli equals PoRAQUEIBA oe 
Patacua Bai equals CrTRONELLA 
Os Baillon 

PETALUM Bentham equals Emmorum Desv. 
PoraquerBa Aublet : 
Poraresta Gleason equals PoconopHora, Huphorbiaceae 
VALETONIA Durand equals cds Cra 
Vituaresta Ruiz & oh (in parte uals Crrronetta Don. 
VILLAREsIopsis Sleum equals “Corin aia Don. 

Key To THE GENERA BASED ON FLOWERS 

Flowers unisexual. 
Staminate inflorescence spicate; flowers 4-parted; pistillate 
sudiinent absent; pistillate inflorescence cymose, few- 

red, the pi til pubescent, without a basal pulvinus........ Calatola 

ee peers ences cymose; flowers 5-parted; pist tillate rudi- 

t present in staminate flowers; the pistil glabrous, with : 

Fl a Basel fleshy pulvintis. 002 Pr eee ee eer Discophora 

Py Feil ae kw wa pouty Cte ee ee ees Emmotum 

Ovary Loe sacl 2 locules in Citronella). 
Ovules s 

cule : akesnea inside, inhgenoene few-flowered or 

consisting of a nee se eee 

Petals glabrous inside. 
rolla gamopetalous, pet 

plant stellate-lepidote- Hesce+it..- 05 «+55 ve. Dendrobangia 

Corolla polypetalous, inflexed petal-apices not ¢ beng 

Lianas; inflorescence-axes frequently flattened; 

flowers not artic ae een ee eg 

oe ee ere ae ee eee 

sm i preset. ee es Cem eS Mappia 

varian disk absent 

Ovary glabrous; locule glabrous inside; trees gs .Poraqueiba 

Ovary pubescent; locule, pubescent inside; s 

Inflon 
Leretia 

Inflorescence axillary; connective linear......-------- 

ee terminal; connective broadly egg “i 

sigh te eee Pee 2 ae 

og ag ek ae ee ee ee eae 
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Key T0 THE GENERA BASED ON CHARACTERS IN THE FRUITS 

Wieeait: Eden a es eS Emmotum 

Fruit 1-loculed. 
ruit compressed sete — bearing a fleshy lateral pulvinus. . Discophora 

Fruit heAdaponh a an appen 
subdivided with | a inl partition, seed hippocrepi- 

sed PE MRE PRD ATs Una a SENG) Lh CAIN se meen apn pn Gas a Oak eee Citronella 

Locule without pclae" partition. 
Fruiting calyx aie equal to diameter of fruit.......... Ocecopetalum 

Fruiting calyx mi 
Loc bescent ins inside. 

Funicle in tubular canal in the putamen; sarcocarp 
Dk IO CN Sao shea ae ee he ee Humirianthera 

Funicle in groove of putamen and surrounded by 
sarcoca u 4 
Eruit OVOIG>. DULAIOH WOODY oi 5. oe eo weds ee + Ottoschulzia 

ae ee or ellipsoid, slightly flattened; puta- : 
Pi OEY oe sip gw Sn eB 8AK CRs wc Rigs Ee es Leretia 

Locule slabrous inside. 
minute, less than 1 /10 Poe length of the seed. 

cones strongly reticulate-crested outside, gla- 
brous, or pubescent with = le eR eae CRIN He? Calatola 

Putamen essentially smooth, at ee slightly ru- : 
gose outside, Gallas pabeice Bice 210 9 agi de aR or Dendrobangia 

Embryo large, ee ZA the length of 18 seed... 2 
Fruit rete m. long; sarcocarp dry.........----- Mappia 

ruit lar: cgay coe long; sarcocarp oy ia Leaman ued Poraqueiba 

Fruit of be, not known. 

KEY TO THE GENERA BASED ON STERILE MATERIAL 
aa aS trilacun: 

bale taeeestat Oe from a papilla-like base. 
leat with h gone hickened mesophyll-fibers............. Emmotum 
Leaves without — he wa ee: iba 

Hairs not dis ulat 
Hairs in stellate lepidte ees er Dendrobangia 
Hairs single, not s 
M scr cc. pockets of crystal-sand............ Discophora 
Mesophyll with druses or rhombic crystals but no crystal 

Leaves with domatia in axils of primary aie and the 
midrib or in the bifurcations of the veins.............. Citronella 

Leaves without domatia. 

Mesophyll phe Meee ON... es Ocecopetalum 
Mesophyll of rectangular tr cobs cells. 

Leaves 2- sit MMM ee ee) Ottoschulzia 
o- Sn Os es Calatola 

Node unilacun 
Flowers psa culating at bcs base of the calyx; stems and 
Neo 2an without lysigenous canals. ” 

rubs; leaves wie tee in axils of veins and midrib... .. Mappa 
nt a sy pores. nas; leaves ou 

Bidien Wn Gtetiaie cluntére.. co ie Humirianthera 
Hairs simple, m alpighiae oes Chee Pr oe vi as eves Leretia 

Flowers not disarticulating ae Pid of the calyx; stems and 
petioles with lysigenous canals; stems strap-shaped 
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CALATOLA Standley 

Calatola Standley, Contrib. U. S. Nat. Herb. 23: 688. 1923, 
Journ. Wash. Acad. Sci. 16: 413. 1926, Field Mus. Pub. Bot. 22: 
39. 1940; Record, Tropical Woods 53: 24. 1938; Sleumer, Notizbl. 
15: 248. 1940. 

Trees; the leaves papery to coriaceous, turning black on dry- 
ing, margin entire, revolute, the oblique-arcuate veins slender; 

flowers minute, dioecious, the staminate arranged in axillary 

style not evident; fruit drupaceous, the pericarp fleshy, thick, the 
putamen bicrestate and irregularly reticulate-dentate-crested or 
essentially smooth; seed one, large, the embryo minute, the 
cotyledons ovate, the radicle cylindrical or flattened and rhom- 
boidal in section, the endosperm copious. . 

YPE sPEcIES: Calatola mollis Standley. 
Distripution: Mexico, Central America, Venezuela, Colom- 

bia, Ecuador and Peru. 

More material is needed for study before the treatment of the 

genus Calatola will be satisfactory. To the present time six 
species have been described and another is suggested in this 

paper. 
Standley established the genus with some hesitation, both as to 

its relationships and as to the possibility of an earlier name, 

since some specimens had been collected by Liebmann In 1841 and 

by Gollmer in 1854. The genus has such striking fruits that it 

seemed likely that someone else had described it but, as yet, no 

earlier name has been found. as 

In most of its characters the genus fits into the limits of the 

Icacinaceae; however, the inflorescence is strikingly different 

from anything else in the family. In addition, the flowers are 
dioecious and the staminate flowers are subsessile, usually in 

clusters of three, and in spikes which are very dense when young 

but are looser at maturity. A bract subtends each flower and 

the entire inflorescence is pubescent. The flowers are articulated 

below the calyx, as is typical of the family. The female flowers 

are few, in more open racemes or cymes. 
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The flowers are 4-parted, with both the calyx and corolla 
valvate, at least in the male flowers. No petals have been de- 
scribed for the pistillate flowers but I was able to find several 
in flowers of C. costaricensis. These were lance-oblong, round at 
the apex, fleshy, essentially glabrous, and alternate with the 
calyx-lobes. In the staminate flowers the corolla is gamo- 
petalous, short-pubescent outside and it bears long pilose hairs 
on the midrib. The lobes are about three times the length of 
the corolla-tube and do not have well developed inflexed apices. 
No pistillate rudiments were found in the staminate flowers 
examined. 

The pistil is cylindric, without a noticeable style, and with 
a capitate discoid papillate or pilose stigma. The single locule 
is eccentrically placed in the ovary, with an abundance of sterile 
tissue on one side and a normal thin ovarian wall on the other. 

The fruits are typical of the family, although they are larger 
than in most. The size of the fruit is comparable to that of 
Poraqueiba or Humirianthera. Only one fruit is developed to 
the infrutescence and the fruiting pedicel is stout. The drupe 
has a fleshy non-oily Sarcocarp and a woody putamen. The 
outer surface of the two-ridged putamen is smooth or sharply 
crested and toothed. The inner surface is smooth or slightly 
rugose. In one of the ridges there is a canal which, for at least 
part of its length, houses the funicle. The canal makes an abrupt 
bend near the apex of the fruit and the funicle enters the locule 
parallel to the stylar canal. Only one of the two pendulous 
ovules matures. The raphe descends the seed, approximately 
90° from the path of the funicle, in the endocarp and terminates 
in a circular chalaza. _Pittier described the fruit of C. venezue- 
lana as dehiscent and the isotype I have seen appears to have 
opened naturally for most of its length before it was broken. 
In the other species I have found no examples of dehiscence and 
all the fruits are tightly closed. The seed, differing from pre- vious descriptions, is nearly as large as the locule but is con- 
voluted and shrunken. The embryo is minute, not large, essen- tially straight, and is apical in position. The cotyledons, in 
those specimens examined, are ovate, slightly fleshy, prominently 
one-ribbed, with superposed margins, and are about one-third 
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the total length of the embryo. The radicle is either cylindric 

or flattened and rhomboidal in section. This type of embryo is 

common in the Old World genera but only Citronella and Den- 

drobangia possess it in the New World forms. The remainder 

of the seed is undifferentiated endosperm, which is dark-colored, 

due to an abundance of pigment present. This pigment can be 

removed by boiling and is a brilliant blue or purple in dilute 

solution. 

The key to the species as given by Sleumer is essentially satis- 

factory, although the basic separation of C. laevigata and C. 

pastazana from the other species on the size of the leaves must 

be used with caution. The numerous collections of Schipp from 

British Honduras which I have cited under C. laevigata have 

much larger leaves than does the type specimen, as the leaves 

approach 25 cm. in many cases. The characters of ornamenta- 

tion of the putamen seem more reliable, judging from the fruits 

available for each species, and I have presented a key based on 

these. Many more fruits should be studied to determine vari- 

ability of both shape and ornamentation. 

The leaves themselves lack characters to isolate the genus. 

They turn black on drying, a character which is common in the 

Old World genera but unusual among the New World forms, al- 

though pigmented cells are present in several genera. Appar- 

ently this blackening in Calatola is due to a dye present in the 

tissues of the leaves. The dye is also present in the petioles, 

stem and fruit, and in the endosperm of the seed as well. 

The wood ‘is white and hard and used for general construc- 

tion purposes, frequently for interior work, since it appears to 

be immune to insect-attacks. The trees are large but usually 

are rare and scattered in any one locality. The seeds of C. 

mollis and C. costaricensis are purgative and vomitive in action, 

while those of @. laevigata are eaten both raw and roasted for 

food. Their flavor is reported to be that of coconut or grated 

cheese. The seeds are also a source of a dye. : 

The relationships of the genus Calatola in the Icacinaceae 

are not clear. In flower, fruit and wood-structure it belongs in 

the family; however, it is an isolated genus and not closely 

related to other. genera of the New World. In the floral struc- 
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ture the genus is to be considered advanced but in the wood- 
structure it is unquestionably primitive (Bailey and Howard, 
Journ. Arnold Arb, 22: 129, 172-8, 434, 557-8. 1941). Its broad 
distribution in the New World is surpassed only by that of 
Citronella. Calatola is a truly anomalous genus of the Icacin- 
aceae. 

KEY TO THE SPECIES 

Fruit densely tomentose, with apex and base rounded, 5-5.5 em. 
: long, em. in diameter; leaves densely ferruginous-tomen- 

tose ea le C. mollis 
Fruit glabrous, base rounded or rostrate; leaves glabrous below 

or nearly so. 
Fruits manifestly ameeied o conical at the bas 

Fruits ellipsoid-oblong, 6 em. ong, 3.5-4 em. a "diameter, / apex obtuse. (Western DN sh «cb wey C. columbiana 
Fruits almost globose, 4 em. long, 3 cm. in diameter, apex obtuse. (Hastern Ecuador).......................... C. pastazana 
utamen deeply reticulate-lacunose, strongly pesmi 
glo bites to elliptic, rarely subovoid-elliptic, 4.5-6 ¢ ones 3.5-4 cm. in diameter. Venn Peru, Colom: 

ops Mee) Dick tal tal tl Egheg = | tas weird CUT He ae ee ge a aa ona i . venezuelana v 

| ones ellipsoidal, with longitudinal ribs numerous and nearly equalling ‘the prominent lateral crests; leaves barbate in me axils of the veins. (Costa Rica, Pana- ee 6 costaricensis Putamen elongate-eilipoid slightly a ap only t two lateral ridges promi sr age developed, the others heer i or esse ys adi sg strictly glabrous. (iteasoe! “British Headntiny. .: 2 C. laevigata 

CALATOLA MOLLIS Standley, Contrib. U. S. Nat. Herb. 23: 689. ot SO sh. Acad. Sci. 16: 414. 1926; Fond Notizbl. 

Trees; the branches terete, densely yellow-gray-pilose; petioles 
5 em. long, stout, pilose, the lamina oval-elliptic to oblong- 

Vv 
small; calyx w white-pilose outside, glabrous within, the re bes oblong. oval, 1.6 —_ Ha and 1.4 mm. wide; corolla 2-2. 

lobes 1.5— mm. long; filaments 0.3 mm. long; Distillate: Asie Pi dy the fruiting pedicel 1.5 em. long, stout; dru em. long, 44.5 diameter, densely tomentosé, the put. m. eter, de 
sii © putamen with numerous thin, sharp, irregular crests, the 

ng. 
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Tyre Specimen: F. Salazar s. n. (U. 8S. 43089) collected at 

Zacatlan, Puebla, Mexico. 
ILLUSTRATION: Journ. Wash. Acad. Sci. 16: 414, fig. 1. 1926. 
Distrisution: Mexico. Reported from Puebla, Tabasco, 

Chiapas, Vera Cruz, Oaxaca, San Luis Potosi. 
SPECIMENS SEEN: Puebla, District of Tepeji, Tlatlanquitepec, 

collector unknown (US). Huitamaleo, Liebmann 14923 (FM). 
VERNACULAR Names: Calatola, Calatolazno, Nueces de Cala- 

tola, zapote de mono, Colas de ratas. This last name is applied 
to the staminate inflorescences. 

This species is reported from altitudes of 650-900 m. It 

flowers in March and April. The seeds are vomitive or purga- 

tive in action when eaten. Their chief use is in dyeing. I have 

not seen fruiting material of this species. 5 

CALATOLA COLUMBIANA Sleumer, Notizbl. 15: 249. 1940. 
Tree 15—20 m. tall, the trunk-diameter 60 cm., the bark rough 

and brown; petioles 2-3 cm. long, thick, yellow-brown-tomentose ; 

lamina oblong, 16-25 cm. long, 8-13 em. wide, yellow-tomentose, 
becoming glabrate except along the nerves, broadly acuminate to 
subobtuse, the base broadly attenuate, the 8-9 pairs of vems 
more or less horizontal, the secondary veins obscure; staminate 

spikes 7-8 cm. long, the abbreviated cymules with numerous 
subuliform bracts; sepals ovate-oblong, to 0.7 mm. long, obtuse, 

yellow-pubescent; petals ovate, acuminate, to 1 mm. long; pistil- 

late flowers not known; drupe oblong-elliptic, 6 cm. long, 3.5-4 

em. in diameter, manifestly rostrate at the base, the apex obtuse, 

the tenuous pericarp black when dry, the endocarp woody, irreg- 

ularly but not deeply lacunose to obtusely crested. 
YPE Specimen: Duque s. n. (Herb. Berlin, not seen) col- 

lected at Rio Cali, Dept. Valle, Colombia. 
InLustRatiIon: Notizbl. 15: 249, figs. 1-2. 1940. 

I have not seen any material of this species, which is known 

only from one collection. It grows at an altitude of 18-2000 m. 

and flowers and fruits in November. The seeds are reported to 

taste like coconut but leave an aftertaste. 

CALATOLA PASTAZANA Sleumer, Notizbl. 15: 248.1940. 

Tree to 20 m., the bark gray, the branches subterete; petioles 

1-1.5 cm. long, laxly pubescent to glabrous; lamina oblong to 
broadly oblong, 13-17 cm . long, 5-7.6. cm. broad, glabrous, 

broadly acuminate to subobtuse, broadly cuneate at base, the 

subarcuate veins in 6 pairs, the secondary veins obscure; season 

not known; fruiting peduncle 1.2 cm. long, 2 mm. in diameter, 
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solitary; drupe subglobose, 4 cm. long, 3 em. in diameter, ver- 
tically bicrestate, the endocarp-face indistinctly reticulate, the 
apex obtuse, the base rostrate. 

Type Specimen: Heinrichs 860 (Herb. Berlin, not seen) col- 
lected in Ecuador in the highlands of Ambato, on the right bank 
of the Pastaza. 

IntusTRATION: Notizbl. 15: 249, fig. 5. 1940. 
I have not seen this material, which was collected at 1800 m. 

and in fruit in April. 

Type Cottection: Williams 10118, made in the National Park 
of the State of Aragua in Venezuela. 

Intustration: Notizbl. 15: 249, fig. 4a & b. 1940. 
SPECIMENS SEEN: Venezuela. State of Aragua, National Park, 

Williams 10118 (FM isotype). Peru. Huanuco, Shapajilla, Woythowski 19 (FM). / Colombia. Cincinnati region, Espina & Giacometto A-146 (FM). 
ERNACULAR Names: Orosul, Venenito. 

Standley (1. ¢.) questions if this species is distinct from C. 
costaricensis. From a study of the fruits available for each 
species there appear to be reliable differences in the ornamenta- 
tion of the putamen. The fruits cause nausea when eaten raw. 
They mature in May and September through October. Plants 
have been collected at altitudes of 950-1500 m. Williams (I. ¢.) 
reports that the wood is white when fresh but soon turns blue, 
although this color may be bleached out. It is suitable for 
carpentry because it is immune to insect-attack but it is not used 
locally because of its scarcity. 
er COSTARICENSIS Standley, Journ. Wash. Acad. Sci. 16: 926 (Flora Costa Rica), Field Mus. Pub. Bot. 18: 636. 1937; Sleumer, Notizbl. 15: 249. 1940. 
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Tree 6-15 m. tall, the branches minutely pubescent to gla- 
brate; petioles 2-5 em. long; lamina oblong to elliptic-oblong, 
10-25 cm. long, 4.5-10.5 cm. wide, appressed-pubescent, becom- 
ing glabrate except in the axils of the veins, short-acuminate to 
obtuse, the base acute, the oblique to arcuate veins in 6-8 pairs; 
staminate spikes 13 cm. long, laxly flowered, the rhachis and 
calyx hirsute; pistillate flowers not seen; drupe ellipsoid to sub- 
globose, 4-6.5 em. long, 3.5-4 em. in diameter, rounded or obtuse 
at both ends, bicrestate with several sharp longitudinal crests, 
with less prominent transverse reticulate ridges. 

Typr Specimen: Standley & Valerio 50000 (US 1251510) col- 

lected at Yerba Buena northeast of San Isidro, Province Heredia, 

Costa Rica. 
IntustRATION: Notizbl. 15: 249, fig. 4. 1940. 
SPECIMENS SEEN: Costa Rica. San José, Quebradillas, north 

of Santa Maria de Dota, Standley 42865 (US). Alajuela, Viento 

Fresco, Standley & Torres 47895 (A, US). Province undeter- 

mined, El Copey, Tonduz 11896 (G, NY, US), Zarcero, Austin 
Smith 4223 (FM). Panama. Bocas del Toro, region of Almi- 

rante, Cooper 371 (FM, G, NY, US). 
ERNACULAR NAMEs: Duragznillo, Erepe, palo de papa, papa 

de palo, palo azul, haguey. 

This species is reported from altitudes of 17-2000 m. The 

trees have wood of good quality, which is used for general con- 

struction, and seeds which are roasted and eaten but which cause 

nausea and produce violent intestinal pains if eaten raw. 

Many more complete collections of this species are desired. 

At present a large amount of variation is admitted in the form 

and ornamentation of the fruits and eventually it may be neces- 

sary to divide this species and establish some of these variations 

as new entities. 

CALATOLA LAEVIGATA Standley, Contrib. U. S. Nat. Herb. 23: 

689. 1923 (Forest and Flora of British Honduras), Field Mus. 

Pub. Bot. 12: 230. 1936. ; , 
Tree, the branches sparsely appressed-pilose, becoming g*8- 

brate; petioles 1.5-2 cm. long; lamina elliptic-lanceolate to a 

rowly elliptic-oblong, 12-24 em. long oa vast sp sdeigpeinnga 
i obtuse, : becoming glabrate, acute or Sali 3 ey naira: stannina i. 

spikes 4-10 em. long, the sericeous bracts ovate-acuminate; calyx 

minutely suid: its lobes obtuse; pistillate sgt oath 

yellow-crispose-pubescent; drupe ellipsoid, 6 em. long, 3. i 
in diameter, sparsely short-sericeous, very ear ly becoming & 
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brate, acutely rounded at both ends, not rostrate, strongly bi- crestate, the seed 4-5 cm. long, the embryo minute and 5 mm. long, the ovate cotyledons 2 mm. long and 1 mm. wide. Type SPECIMEN: Reko 3440 (US) collected at Cerro Espino, 

Espino, Reko 3440 (US, TYPE), Calvario, Cerro Espino, Reko 3728 (US). British Honduras. Temash river on the Guatemala boundary, Schipp 366 (FM), 446 (A, FM, G, NY), 708 (FM, 1366 (A, G, NY) 
VERNACULAR Name: palo tinta. 
This species was found on river-banks in dense forests at alti- 

tudes of 600-900 m. It flowers in September and has been found 
fruiting in October. The leaf-blade is asymmetrical. The mid- 
rib is arched and the blade is commonly folded when pressed. 
Schipp states that the large green fruits are used in dyeing. 

A collection consisting of three old fruits gathered by M. Pacheco (FM 926621) in Guatemala in 1938 seems to represent an additional species, The fruits are subglobose (Pate 1B, ric, 14), 4 cm. long and 2.5-3 em. in diameter. One ridge, hous- ing the funicle, is strongly developed but its counterpart is not more prominently developed than the ridges of the endocarp- faces. These faces have moderate crests, with the reticulated lesser ridges essentially smooth. Both ends of the putamen are rounded and no prominent rostrum is developed. The seed is 3 cm. long, with copious endosperm containing an abundant blue-purple dye which is easily extracted in boiling water. The dye is not stable in aqueous solution. The embryo is minute, about 4 mm. long, with two ovate cotyledons 1.4 mm. long an 1 mm. broad. The radicle is somewhat flattened and angled and appears rhomboidal in cross section. These fruits are simi- 

Vegetative parts and the flowers are desired before this species 1s described, 
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DISCOPHORA Miers 

The long controversy over the correct name for this genus 

has been entirely unnecessary. Kummeria of Martius was the 

first name proposed for it. Unfortunately the original publica- 

tion contains absolutely no description of the plant but merely 

a dedication to Dr. Kummer; Kummeria is a nomen nudum. 

In 1852 Miers described, under the name Discophora, the species 

Martius had mentioned and Miers’ name has been recognized 

as valid by Bentham and Hooker, Valeton, and Standley. 

Engler, in both Flora Brasiliensis and Natiirlichen Pflanzen- 

familien, and Baillon use the invalid designation Kummeria. 

Engler mentions two species in Natiirlichen Pflanzenfamilien, 

one Brasilian and one Guianan, apparently considering the Miers 

and Martius specimens distinct. I have examined an isotype of 

Martius’ material, and from the description and plate of Miers’ 

material conclude that they are conspecific. This conclusion is 

in agreement with that reached by Baillon and Valeton. 

Lasianthera amazonica Barbosa Rodrigues must join Kum- 

meria brasiliensis in the synonymy of Discophora guianensis. 

Rodrigues apparently had fresh material at his disposal and did 

not recognize the characters of Discophora from dried specimens. 

A second valid species of Discophora was described by Stand- 

ley in 1929 on material from Panama. A third species is de- 

scribed in this treatment, based on material from Colombia. 

; Discophora Miers, Ann. Mag. Nat. Hist. II. 9: 223. 1852, 

I. 10: 118. 1852. 

Kummeria Martius ex Engl. Fl. Bras. 12: (2): 52. 1872, 

Martius Herb. 1276. 1837, nomen. : 
Trees or shrubs, the branches short-strigose-pubescent or es- 

sentially glabrous, the bark smooth; leaves alternate, entire, 

short mucros, the midrib prominent adaxially; stamens with 

fleshy flattened filaments bearing an adaxial swelling or appen- 
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dage midway its oo ee appendage more or less densely 
subesenee with clavate hairs, the filament abruptly narrowed 
below the versatile anthers, tke ovate anther-sacs diverging at 
the base and introrsely longitudinally dehiscent, the pollen abun- 
dant in the anthers of male flowers, scantily if at all developed 
in the anthers of functional female flowers; pistil in male i 
abortive, cylindrical or slightly conical, either immersed in 
fleshy avascular disk or eccentrically placed in the orifice of a 
hippocrepiform disk, in functionally female flowers the one-celled 

a ridges more or less completely and se ns devel- 
n the convex side; seed one, pendent from the apex of 

the sonrebege locule, the endosperm copious and conformant with 
the locule, the embryo minute, the osceag ed sig 

YPE SPECIES: Discophora guianensis } 
DistRIiBUTION: Panama, Colombia, British Guiana, Brazil, 

Valeton described the flowers of Discophora as polygamous. 
Most of those I have examined have been unisexual. Rarely in 
the flowers with functional pistils I have found anthers containing 
a few pollen-grains. It is impossible to tell from herbarium speci- 
mens if this pollen was viable. The scarcity of the grains and 
the complete absence of pollen in most flowers indicates that 
the plants are definitely tending towards a unisexual condition. 
In the flowers which are functionally staminate the anther-sacs 
are turgid and well packed with smaller and regular-sized grains. 
The form of the stamen also distinguishes the two types of 
flowers. After anthesis the stamens are longer in the male than 
in the female flowers. The pubescence of the filament is borne 
adaxially on a swelling or appendage midway the length of the 
filament and is usually denser in the male flowers. This pu- 
bescence, as seen in herbarium specimens, consists of thin-walled 
hairs. which are either clavate or lanceolate. Elongation of the 
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filament after anthesis occurs primarily in the region between 

the pubescence and the anther. The filaments are abruptly nar- 

rowed immediately below the anthers, which are versatile in both 

floral types. The anther-sacs are usually ovate-oblong and di- 

verge at the base. 

The pistil is very different in each type of flower. This con- 

dition has caused the very diverse views, expressed in the litera- 

ture of this group, as to the nature of the pistil. In the stami- 

nate flowers the pistil is reduced. Usually it appears as a small 

cylindrical mass of undifferentiated tissue; frequently, however, 

I have found it reduced to a minute globular mass. In all cases 

this rudiment is associated with another undifferentiated mass of 

tissue, usually described as a “disk.” This “disk” is a large 

fleshy, glabrous pulviniform mass. In the majority of cases the 

pistillate rudiment is located in the center of the tissue. Many 

flowers were observed, however, in which the pulviniform mass 

was not a complete circle but was hippocrepiform in shape. In 

these the pistillate rudiment was located in the orifice of the 

broken “disk.” The pistil in functionally female flowers is strik- 

ingly different and greatly resembles the condition found in 

several Old World genera of the family. Here the ovary is 

cylindrical or angled and slightly compressed. It is unilocular 

with the locule containing two pendent collateral anatropous 

ovules. Sections through the ovary reveal two zones of differ- 

entiation, a denser tough outer layer, frequently pigmented, and 

an inner layer of soft tissue. The style is not evident and the 

sessile capitate stigma may be broader than the body of the 

ovary. At the base of the ovary is a larger pulviniform mass, 

which has also been called a “disk.” This mass in the functional 

female flowers, as Valeton points out, never surrounds the ovary 

but is laterally placed. The glabrous pulvinus is very fleshy 

and usually approximates the diameter of the ovary. It it con- 

fluent with the inner layer of the ovarian wall at its base. The 

outer layer of the ovarian wall is not represented in the pulvinus. 

The pulvinus is partially free at the apex and resembles that 

found in Lasianthera and Gastrolepis an 

in Medusanthera (Howard, Journ. Arnold Arb. 21: plates 1-2. 

1940). 



24 HOWARD 

The fruit is somewhat unusual, yet has a striking resemblance 
to the fruits of the Old World genera Lasianthera, Gastrolepis, 
and Medusanthera. Several authors have cited the resemblance 
of these fruits to the mericarp of the Umbelliferae. It should be 
noted, however, that this resemblance is in shape only. A meri- 
carp is only a portion of a fruit, 7. e. a carpel, while in Disco- 
phora it is the entire fruit that is arcuate. On the concave side 
of the fruit there is a large cushion or pad of fleshy tissue. This 
appears to be undifferentiated and contains no vascular strands, 
although it is abundantly filled with oil-cells. Pressed and dried 
herbarium specimens contain much oil, and frequently even the 
mounting paper is saturated. Rodrigues points out the porcelain- 
white color of this appendage when fresh. Lawrance also indi- 
cates that it is of a glossy white color. In fresh condition this 
pad is described as broader than the body of the putamen, but 
in dried specimens it has shrivelled, The putamen is woody 
and strongly curved. Medianly on both the concave and con- 
vex surfaces it has one prominent ridge. On the lateral edges 
of the flattened fruit the putamen usually has two approxi- 
mate, equally developed ribs. Between these lateral ridges and 
the median ridge on the convex surface are one or more less 
prominent ridges, which may be developed the complete length 
of the fruit or to varying degrees of completeness. Thus the 
convex surface of the drupe may appear to bear three or five 
or even more ribs. The pericarp of the drupe is fleshy, thin, of 
uniform thickness. Rodrigues mentions the pigmentation of the 
pericarp, commenting that it is soluble in alcohol. Reports of 
fresh fruit-color indicate that the pericarp is black or a rich dark 
brown. When dry all of the fruits are dark. When the peri- 
carp is boiled in alcohol or caustic soda, or after long treatment 
in hot water, the pigment can be extracted. The resulting solu- 
tion may be a deep wine-color or brown. The pericarp is unpig- 
mented but readily distinguishable on the concave surface of the 
fruit where it is covered by the oily pulvinus. Only towards 
the base is the differentiation slight, indicating that the porcelain- 
colored pulvinus may have developed from the basal pulvinus 
of the functional ovary. 

The single locule of the putamen conforms in shape to the 
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exterior sculpturing since the wall of the putamen is nearly of 

uniform thickness. The albumen of the seed conforms with the 

irregular shape of the locule and the cotyledons in all specimens 

examined are minute. 
The path of the funicle through the ovarian wall and in the 

fruit has received considerable attention in other genera of the 

family. Here the funicle is sturdy and not definitely flattened. 

Its path is outside the putamen and it usually lies on top of the 

median rib on the concave side of the fruit. After entering the 

locule at the stylar end it becomes flattened and descends the 

side of the seed 90° from its course on the outside. The funicle 

in its course on the concave side of the fruit is covered by 

unpigmented pericarp-tissue which is, in turn, covered by the 

fleshy oily paid previously described. 
The genus Discophora cannot be closely related to any of the 

present known New World genera of the Icacinaceae. In all the 

characters of its fruit, flowers or wood it stands distinct. Com- 

parison of these same characters with those of several genera 

of the Asiatic region show close relationships. The similarities 

and differences in wood structures of Discophora, Lasianthera, 

Gastrolepis, Medusanthera and Grisollea have been pointed out 

by Bailey and Howard (Journ. Arnold Arb. 22: 178-180. 1941). 

Similarity in the flowers and particularly in the fruits of these 

genera is striking (Howard 1. c.). 

KEry TO THE SPECIES 

Leaves obovate-oblong; acumen short, 7-10 mm. bit. 56S 

Leaves oblong-lanceolate to elliptic; acumen 1.5-4 em. long. 

upe 2 cm. long, id , 0.9 em. thick; leaves oblong- 

lanceolate to elliptic-oblong, acumen 1-4 cm. long....--- D. guianensis 

Drupe small, 1 cm. long, 0.4 em. wide, 0.3 em. thick; leaves 

elliptic, acumen to 2 cm. long.......-+----sssrrer ttt 

DiscopHoRA PANAMENSIS Standley, Field Mus. Pub. Bot. 4: 

22. 1929 
Trees to 10 m. tall; the trunk 10 cm. in diameter, the branch- 

lets terete, minutely puberulous; petioles 1-1.5 cm. long, nar- 

rowly and deeply canaliculate, densely and minutely puberulous; 

lamina obovate-oblong, 13-17 em. long, 4-¥.9 em. wide, flat or 

light green above, glabrous, 

cute acumen 7-10 mm. 

the midrib and veins 

minutely revolute, membranaceous, 

abruptly short-acuminate, the obtuse to 4 

long, the base acute to rarely obtuse, 



26 HOWARD 

slightly impressed, sparsely short-puberulous below, the ascend- 
ing and only slightly arcuate veins 7-8 pairs, conspicuous, the 
veinlets inconspicuous; cymes many-flowered, 2-3 cm. long and 
broad, the branchlets puberulous; staminate flowers with calyx 
subentire, 0.7 mm. high, glabrous except for small clusters 0 
hairs at the tips of the teeth; petals ovate-oblong 1.5-3.0 mm. 
long, subglabrous or papillate on the inflexed apex, stamens as 
ong as the petals, after anthesis slightly exserted, densely white- 
barbate, the anthers ovate, 0.6 mm. long; pistil abortive and un- 
differentiated, centric or eccentric to a large fleshy pulviniform 
disk; female flowers and fruits not known. 

Typr Specimen: Cooper 613 (FM), collected in the region of 
Almirante, province of Bocas del Toro in Panama. 

ILLUSTRATION: PLATE 1B, Fics. 12-13. ; 
SPECIMENS SEEN: Panama, Bocas del Toro, region of Almi- 

rante, Cooper 613 (FM typx, G, US). 
This species is represented only by staminate material. As 

Standley has indicated, it differs from D. guianensis in having 
smaller, less coriaceous leaves and more slender branches to the 

inflorescence. The secondary venation of the leaves is not so 
conspicuous nor so highly reticulate as in D. guianensis. The 
specimens known are all tips of young shoots. Nevertheless the 
smaller size of the mature leaves is forecast by the small buds 
and leaf-primordia on these shoots. In comparison with those 
of D. guianensis the size is about one-third to one-half. The 
leaves of the present species are obovate-oblong, several times 
longer than wide, and broader near the apex than at the base, 
and the acumen is tapering to an acute apex. In contrast the 
leaves of D. guianensis of a comparable size are oblong-ovate 
and broader at the base, while the acumen is of uniform width 
for a good proportion of its length before it reaches an obtuse 
apex. 

In the original description little mention was made of the 
unisexuality of the flowers of this plant. The anthers are fer- 
tile and the pistil is abortive, small and cylindrical or even 
further reduced to a globular mass. Sections of several of these 
rudiments revealed no structure other than a few weakly devel- 
oped vascular strands very near the base. This rudiment is 
found either in the middle of a circular fleshy disk or at the 
orifice of a hippocrepiform fleshy mass. Female flowers and 
fruits are much desired. 

> 
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DISCOPHORA GUIANENSIS Miers, Ann. Mag. Nat. Hist. II. 10: 
118. 1852, Contrib. Bot. 1: 105. 1851-61; Bentham and Hooker, 
Gen. Pl. 1: 352. 1862; Valeton, Crit. Overz. Olac. 241. 1886. 

Kummeria brasiliensis Martius Herb. 1276. 1837, nomen: 
Martius ex Engler, Fl. Bras. 12: (2): 52. 1872; Baillon, Adan- 

sonia 11: 194. 1873 and Hist. Pl. 5: 330. 1874; Engler, Nat. 
Pflanzenfam. 3 (5): 249. 1893 

Lasianthera amazonica Barbosa Rodrigues, Vellosia 1: 12. 
1891, second edition. 

Trees or shrubs to 13 m. tall, the trunk to 10 cm. diameter, 
the branches lightly golden-strigose; petioles 10-25 mm. long, 

stout, canaliculate, strigose to glabrate; lamina oblong-lanceolate 
to elliptic-oblong, 15-30 em. long, 7-13 em. wide, coriaceous, 
olive-brown, silvery- or golden-sericeous or pilose when young, 

glabrate, acute or acuminate, the acumen to 4 cm. long but 

usually 2 cm. long, with the ultimate apex rounded, the base 

acute, rarely rounded, the margin revolute, the midrib promi- 

nent and strigose below, sulcate below, the arcuate or ascend- 

ing veins 7-10 pairs, the veinlets conspicuously reticulated and 

sharply prominent on both surfaces; inflorescence paniculate, 

strongly branched from the base, rarely strict, densely golden- 
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high, completely surrounded by a fleshy disk, less frequently 

eccentrically placed; drupe 2 em. long, 1 em 
the putamen strongly five-ribbed on the convex surface. 

Typr Specimen: Parker in the Hooker herbarium (not seen), 

collected on the Demerare river in British Guiana. 

Iuustrations: Miers, Contrib. Bot. 1: pl. 20. 1851-61; 

Engler, Fl. Bras. 12 (2): pl. 12. 1872; Valeton, Crit. Overz. Olac. 

pl. 5, fig. 24 a-d. 1886; Barbosa Rodrigues, Vellosia 3: pl, 

=i second edition, as opener? ssencagd Engler, Nat. 

anzenfam. 3 (5): fig. 139. a-c. . : 

SPECIMENS SEEN: Brazil. Amazonas: Para, Huber 93 (FM); 

Humayta, near Livramento on Rio Livramento, Krukoff 6789 

(A, FM, NY, US); Humayta between Rio Livramento and Rio 
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Tpixuna, Cipoal, Krukoff 7227 (A, FM, NY, US) ; Sao Paulo de 
Olivenga, Krukoff 8699 (A, FM, NY); Amazon region, Ducke 
317 (NY). Bahia: Ilheos, Martius 1276 (NY isotype of Kum- 
meria brasiliensis, ryPE photo FM) ; Esperance, Riedel 793 (NY). 
Peru: Loreto: Balsopuerto, Klug 3017 (A, FM, G, NY, US); 

Coverden, Persaud 185 (FM, NY). Without locality: Melinon 
242 (FM) this specimen was originally from the Herb. Mus. 
Paris. 

In spite of a wide separation geographically I believe th 
specimens upon which Martius and Miers established Kummeria 
and Discophora are conspecific. Martius’ plant was from Bahia, 
that seen by Miers from British Guiana. I have not seen the 
specimen cited by Miers but more recent collections from the 
same region are indistinguishable from Martius’ plant, which also 
is in agreement with the description and plate published by 

lers. 
Only slight variation appears in the specimens from Peru. In 

these the entire plant, calyx, inflorescence, leaves and branches 
are more pubescent, with the hairs longer and more persistent. 
No other differences worthy of distinction were to be found. 
The range of the present species, therefore, is from British 
Guiana through Brazil, from Para to Bahia, and up the Amazon 
river to Loreto, Peru. 

Rodrigues mentions a lack of a fleshy pad on one side of the 
fruit in Kummeria and through this he distinguished the plant he described. Obviously he was in error for, although this 
fleshy mass is not indicated in Engler’s diagnosis of the species, 
it is clearly visible in a photograph of the type specimen. 

Illustrations of this species are variable in their accuracy. 
Those of Rodrigues are especially good and show well the habit, 
fruits and flowers. The sections of fruit as illustrated are also 
good. The stamens which Rodrigues illustrates are all from 
functionally female flowers. The adaxial appendage midway 
the length of the filament is accurate and the pubescence is cor- 
rectly placed. The elongation of the filament after anthesis is 
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primarily above the appendage and, as illustrated, its pubes- 
cence, and thereby quite different from the condition found in 
either Lasianthera or Gastrolepis. Engler’s drawings in FI. Bras. 
and Nat. Pflanzenfam. are inaccurate and should not be con- 
sidered beyond the habit-sketch. 

DiscopHORA montana sp. Nov. 
Arbor 6-metralis; ramulis teretibus, minute puberulis, inter- 

nodiis 3-5 cm. longis; petiolis 13-18 mm. longis minute puberulis, 
anguste et profunde sulcatis; laminis foliorum ellipticis 16-24 

i m. latis coriaceis supra olivaceis et glabris apice 
acuto vel acuminato (acumine ad 2 cm. longo obtuso) basi 
acuto, cum costa et nervis impressis notatis, subtus pallidioribus 

longis; calycis florum masculorum 0.5 mm. longis lobis ad 0.2 

m. longis; petalis ovato-oblongis 1 i S; 

staminibus quam petalis laeviter longioribus filamentis crassis 

ad mediam dense albo-barbatis antheris ovatis 4 mm. 

longis; pistillo florum masculorum abortivo rudimento_pistilli 

glabro in discum carnosum annularem inserto; floribus femineis 
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mm. lato 3 mm. crasso in latere concavo pulvinum su 

arnosum gerente; putamine longitudinaliter sulcato costis lat- 

eralibus costaque dorsali caeteris crassiore. 
ILLUSTRATION: PLATE 1B, Fics. 1-11. 
SPECIMENS SEEN: Colombia. El Umbo region of Mt. Chapon, 

extreme western part of Dept. Boyaca, 130 miles N. of Bogota, 

aaa 522 (A typx, FM, G, NY isotypes), 535 (A, FM, G, 

VERNACULAR NAME: Senceso. 

This species is represented by two collections of A. E. Lawrance 

from Colombia. One collection in full flower is entirely stami- 

nate, with abundant pollen in the anthers and a rudimentary 

pistil completely immersed in the center of a fleshy cushion or 

disk. This collection was made at an altitude of 3200 feet. 

creamy-white and odorous. 

al with a few fruits 

Diligent search 

so a description 
of the 

The flowers are reported as tiny, 

The second collection consists of older materi 

remaining attached to the cymose inflorescence. 

failed to reveal any old flowers or floral parts, : 

of the functional pistil is lacking. The drupe is typical 
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genus, slightly arcuate, with a long fleshy cushion attached to 

the concave side. It is conspicuously smaller than the fruits 

known for D. guianensis. This collection was made at an alti- 

tude of 4000 feet, in a high thick forest. In attached field-notes 

the fruits are described as bean-shaped, half black and half 

white. The altitudinal range of this species is much higher than 

those of the others. The specimens of D. panamensis were col- 

lected at less than 1250 feet and those of D. guianensis from 

coastal forests at altitudes up to 500 feet. 
Several morphological features of this species are worthy of 

further mention. The strict silvery strigose pubescence of the 

inflorescence is continuous to the articulation of the flower at 

the base of the calyx. The fleshy calyx is minutely papillate 

and the tissue contains numerous large crystal-bearing cells. 

The calyx-teeth are better developed than in the other species 

of the genus. The inflexed apex of the corolla is papillate above 

and the inner surface of this apex bears numerous moderately 

long lanceolate hairs. The midrib of the petal is fleshy and 
prominent and broadens at the base. Auriculate lobes are well 

developed laterally in the middle of the filament on most of the 

stamens examined. The pubescence on these lobes is dense, 
with lanceolate rather than clavate hairs. 

Discophora montana is distinct from the other species of this 

genus on its smaller fruits, elliptic leaves and delicate, much 
branched cymose inflorescences. 

EMMOTUM Desv. ex Hamilt. 

A complete revision of this genus will be published in one of 
the later numbers of the current volume of the Journal of the 
Arnold Arboretum. 

OTTOSCHULZIA Urban 
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filaments slightly concave internally, the basifixed ovate anthers 
erect, connective extended to a slightly incurved apex, the anther- 

Type Specigs: Ottoschulzia cubensis (Wright) Urban. 
DistriBuTion: Cuba, Porto Rico, Santo Domingo, Haiti. 

Urban established Ottoschulzia by splitting the genus Pora- 

queiba. The genus is named in honor of Otto E. Schulz, a 

monographer of the Antillean flora. 

The plants are either trees or shrubs. On a specimen of O. 

cubensis (Wright 2639) there is a pencilled label reporting the 

plant to be a large bush of saline thickets (“salt marsh”) and 

another label on the same collection described it as a small tree 

25 feet. The other two species are trees. 

The leaves of Ottoschulzia are much smaller than in most of © 

the New World genera. They bear a malpighiaceous pubescence 

on the lower surface when young. The arms of the hairs may 

be equal or quite unequal and they break off early. Frequently 

in O. cubensis and regularly in O. rhodorylon and O. domingensis 

the leaves and older twigs are grey in color, due to a free layer 

of empty cells on each surface. The veins are not arcuate as 

in most genera of the family but are strictly pinnate and parallel. 

They branch near the margin, with the divisions curving and 
weakly anastomosing close to the edge of the lamina. This 1s 
somewhat similar to the condition found in Emmotum. 

The inflorescence of O. cubensis is commonly racemose and 
scarcely equals the length of the petiole. The number of flowers 

may be reduced to two; or frequently only a single flower is to 
be found in the axil of a leaf. The bracteate calyx may be 

articulated either to the main axis in the case of the true inflores- 

cence or to a very short axillary stalk when only one or two 

flowers are present. The calyx is densely strigose-p Ber 
with thick-walled chestnut-brown hairs. Urban descr ibed the 

corolla as gamopetalous but, although I have carefully studied 
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flowers of O. cubensis, I can find no examples of this. The petals 
and filaments are fleshy and are usually agglutinized in drying, 
but boiling and careful dissection reveals that all parts are free. 
In fact, the petal-bases are rounded and actually quite sepa- 
rated. The petals are densely strigose outside except at the 
base, where the tight investment of the calyx prevents the devel- 
opment of hairs. The petals are glabrous inside and bear two 
longitudinal furrows and a prominent midrib, which is not suleate 
as in Poraqueiba. 

The glabrous stamens are similar in form to those found in 
Poraqueiba but differ in the presence of pigmented cells through- 
out the tissue. When viewed from the side the anthers are 
ovate in contrast to the triangular shape in Poraqueiba, and at 
the ends the anther-sacs are approximate. The apex of the con- 
nective is inflexed and the dehiscence of the anther is along the 
junction with the connective. 

Urban described the ovary as having three locules, two of 
_ which aborted. I have been unable to find any indication of two 

extra locules at any stage of development. The single locule 
has two superposed ovules, the lower one usually shrunken and 
abortive. 

Fruits are known only for O. cubensis. The drupe is ovoid, 
with a thin pericarp in which there are no oil cells such as were 
found in Poraqueiba. The thin woody putamen is pubescent 
on the inner surface, also different from Poraqueiba. These 
hairs are longer than those found elsewhere on the plant. They 
are usually thin-walled and have a restricted lumen and slightly 
enlarged base. 
A dark pigment is found in the tissues of this plant which 1s 

comparable to that found in the tissues of Emmotum and Pora- 
queiba. The leaves have pigmented cells in the mesophyll and 
the pigment is also found in the bark, the ray-parenchyma and 
the pith. The pigment is present in the calyx but is masked by 
a thick-walled epidermis. It is also present in the connective 
tissues, the filaments and the ovarian wall. 

Habitat-notes for this genus are few. Wright’s material bears 
pencilled notes referring to a salt marsh, which may account for 
the reduced characters of leaf-size and inflorescence. 0. rh0- 
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doxylon is reported from woods, and Ekman gives limestone 

rocks as its habitat in Haiti. 
The closest affinities of the genus are with Poraqueiba. Simi- 

lar fleshy petals, filaments and broad connectives are also found 
in Oecopetalum, Poraqueiba and Emmotum. The position of 
the ovules is similar to that in Oecopetalum. Further agreement 
of these genera is found in the wood-structure. 

The genus is readily distinguished from Poraqueiba by the 
much smaller leaves, reduced inflorescence, lack of subtending 
bracts to the flowers, elongate calyx-bases, glabrous inner sur- 
face of the petals, superposed ovules, and the pubescent inner 
surface of the putamen. 

I have seen isotypes of O. cubensis and leaf-fragments of the 
other two species. O. rhodoxylon is known only in sterile con- 
dition but, according to Urban, Prof. Volkens reports it has a 
wood-structure comparable to that of O. cubensis. O. domingen- 
sis is known in flowering condition but I have not seen material 
of it. 

KeEy TO THE SPECIES 

Young stems ferrugineous tomentose; leaves ovate 2.5-5 em. 
long, 1.5-3 em. wide, the base rounded, brown strigose pubes- 
cen Melange Ea ae Ree ee ae oR le Oe ae re. Ce CROs 

Youngest stems glabrous. i 
Leaves ovate to broadly elliptic, 6.5-8 em. long, 4.5-6 cm. 

wide, the base roun vunente os Siena eee ee O. rhodoxylon 

Leaves obovate, 3-3.5 em. long, 1.3-3 cm. wide, the base : : 

narrowed or coneate.. 24 6 oe tee ee O. domingensis 

ge eCHULEL cuBENsIs (Wright) Urban, Symb. Antill. 7: 
3. 1912. 

Poraqueiba cubensis Wr. ex. Griseb. Cat. 119. 1866; Wr. et 

Sent Flor. Cub, 21: 1863 nomen; Urban Symb. Antill. 5: 405. 
908. 

; a 

duced to 1-2 flowers, scarcel 
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mm. long, the anther-sacs 0.9-1.1 mm. long; pistil 1 mm. long; 
drupe 2-2.5 em. long, 1.6 cm. in diameter, the putamen 0.5 mm 

TYPE Cottection: Wright 2639, from the Oriente province of 

ILLUSTRATION: PLATE 2A. : SPECIMENS SEEN: Cuba. Oriente: Manglaus, Toscano, Wright 
2639 (G, NY, US isotypes) ; Sierra Maestra, Leon 10799 (NY). 
Isle of Pines: Hato Nuevo, Punta del Este, Roig & Cremata 
1793 (NY). 

OTTOSCHULZIA RHODOXYLON (Urban) Urban Symb. Antill. 7: 274. 1912. 
Poraqueiba rhodoxrylon Urban, |. c. 5: 405. 1908. 
Stems angular, striate, glabrous; petioles 6-8 mm. long; lamina orbicular-ovate to oval, 6.5-8 em. lon , 4.5-6 em. wide, coriace- 

ous, olive, shining above, pale brown below, the apex rounded 
to obtuse, the base round to almost truncate, the prominently reticulate-anastomosing veins 6-7 pairs, lightly impressed above 
and oblique; flowers and fruits unknown. f yPE CoLtection: Krug 1442, from Mayaguez, Porto Rico. SPECIMENS SEEN: Porto Rico. Near Mayaguez, Krug ‘1442 (NY leaf fragment of typr). Haiti, Inseln Grande-Caimite 
near Les Abricots, Ekman 8933 (US), Massif du Nord, Port Margot, Bayeux, Ekman 2586 (US). Both of Ekman’s collec- 
tions are sterile. 
VERNACULAR NAME: Palo de rosa. 
OTTOSCHULZIA DOMINGENSIS Urban, Symb. Antill. 7: 274. 1912. 
Stems brown or gray; petioles 4-7 mm. long, 0.6—1 mm. thick, deeply sulcate, appressed-brown-pilose; lamina obovate to ellip- ic, 3-5.5 em. long, 13-5 em wide, shining above, glabrous, 

mm. long, pilose outside, the apex round or obtuse; petals nar- 
rowly ovate, 3 mm. lon m. wi 

long, 0.4 wide, the anthers not known; ovary ovate, 0.7 mm. long, 0.6 mm. in diameter, the style cylindric; fruit unknown. YPE COLLECTION: Fuertes s. n., collected in Barahona province of Santo Domingo. 
I have seen a fragment of a leaf from the type specimen (NY). 

Only one flower is known for this species, 
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In Urban’s descriptions the only characters distinguishing be- 

tween O. domingensis and O. rhodoxylon are leaf-size and, 

especially, the shape of the base of the lamina. Ekman (Arkiv. 

Bot. 17 (7): 40. 1921) includes in his description of a Haitian 

plant the characters of both these species. He suggests that 

they are conspecific. Using Urban’s descriptions I have changed 

the identification of Ekman’s material from O. domingensis to 

O. rhodoxylon. I cannot decide the question of conspecificity 

of these plants without seeing more material and, therefore, I 

accept the three species as defined by Urban. If O. domingensis 

and O. rhodoxylon should prove to be conspecific, as Ekman sug- 

gests, the name rhodoxylon, not domingensis, will have to be 

retained. 

OECOPETALUM Greenman & Thompson 

1 

calyx fleshy, sericeous, accrescent in fruit; petals fleshy, the 

woody, the single seed with a curved embryo the ovate cotyle- 

dons not superposed, the radicle terete and 

cotyledons, the endosperm copious. 
Type Species: Oecopetalum mexicanum 
Distripution: Mexico and Guatemala. 

several subsequent reports 

escribed as unilocular and 

tropous 

Greenm. & Thomps. 

In the original description and in 

of the genus the ovary has been d 
uniovulate. In fact, however, there are two pendant ana 

ovules present. Unlike most of the genera of the family, Oeco- 

petalum has the two ovules superposed. One ovule has a short 

funicle and is situated directly above the second ovule with a 

longer funicle. Both ovules are turgid and tightly compressed 

against each other and against the locular walls. For this 
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reason they could easily be mistaken as one, but careful dissec- 
tion shows that two are present. 

Baehni (Candollea 7: 171. 1936) suggests that Oecopetalum 
is synonymous with Poraqueiba but this is not the case. Oeco- 
petalum cannot be confused with any other genus of the New 
World. The much-branched infloréscence, accrescent calyx, 
fleshy, essentially glabrous petals, elongate anthers with very 
thick connectives, and the superposed ovules allow ready identi- 
fication of the genus. 
Greenman and Thompson suggested the characters which 

Oecopetalum has in common with Mappia, Discophora and 
Poraqueiba; however, the relationships of these genera are vague 
except that with Poraqueiba. The closest relationship of Oeco- 
petalum is with Ottoschulzia, on the basis of floral structure, 
and with Platea through certain similarities in the wood. 

The three species recognized in this genus are very similar. 
Study of more material may not allow all to be retained. 

KEY TO THE SPECIES 
Veins of the leaves 8-10 pairs; stamens only 5 mm. long, fila- 

ments 0.5-1.2 mm. long; ovary sparsely pilose at the base of ‘ 
5 ee Ae ie ee geo aig obs 5 _...0. Greenman 

Veins of the leaves 4-6 pairs; stamens 6-8 mm. long, the fila- 
ments 2—2.5 mm. : glabrous. 
Leaves broadest below the middle, the base narrowed or 

rounded; anthers oblong, not narrowed at the base; petals 
re a a ee, . guatemalense 

Leaves broadest above the middle, the base cuneate; anthers 
n e anther-sacs approximate at the apex; ; 
petals glabrate or very sparsely pubescent outside........ O. mexicanum 
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5-5.5 long, 1.5-1.6 mm. wide, porn —— ~— 
slightly. ict on the keel inside; ‘anthers m. long, 1 m 
- Sal the ripe aoe 0.5-1.2 mm. long a and sre mm. wide; wats 
mm. long, 0.75 mm. wide, sparsely pilose at the base of the 
ri the glabrous style 3.5 mm. long; drupe depressed-ovoid or 
globose, obliquely 2-ridged, 1.5 cm. in eo se apex 
broadly rounded and hore seraie the rostrum 1.5 mm. long. 

TyprE Specimen: Steyermark 39516 (FM), sodleebed in aaa: 
mala, Dept. Izabal, Rio Dulce, west of Livingston. 
SPECIMENS SEEN: ’ Steyermark 39516 (FM, type). 

After examining the type specimen I find it necessary to 

emend the original description with the following details. The 

ovary is sparsely pilose at the base of the style and is uniloculate, 

with two superposed pendant, anatropous ovules. 

ba GUATEMALENSE Howard, Journ. Arnold Arb. 21: 

Tree to 20 m. tall, the trunk-diameter 30 em., the branches 

sparsely sericeous to glabrate; petioles 0.7—-1 cm. long, canalicu- 

late, glabrate; lamina elliptic to elliptic-oblong, 1 10-14 cm. long, 

em. wide, broadest below the middle, glabrous above, green, 

paler below and sparsely appressed- “pubescent with malpighiace- 

ous hairs, acute, the base ro ounded, t he midrib and veins prom- 

inent, the arcuate veins 4-6 pairs; cymes with peduncles to 2.5 

cm. long, the rhachis appressed pubescent; calyx campanulate, 

2.1 mm. in diameter, enlarging in fruit to 1.5 em. in diameter, 

the lobes 6-7 mm. hi gh; petals oblong-lanceolate, 8 mm. long, 

1.7-2 mm. wide, sparsely sericeous-pubescent outside, glabrous 

soa stamens 5-7 mm. long, the oblong anthers 5-5.3 mm. long 

zo a4 5 mm. wide, the connective fern eave ovary and style 

glabrous; aintpé e globose, 1.8-2 cm. iam 

TYPE Samet Skutch 2080 (A), collected in Guatemala, 

Finca Moca, Dept. Suchitepequez. 
Intustration: Journ, Arnold Arb. 21: pl. 3. 1 

SPECIMENS SEEN: Guatemala. Skutch 2080 (A, aoe & hero 

Zunil, Dept. Quezaltenango, Skutch 954 (A, NY). ico. 

Finca Irlanda, Chiapas, Purpus 7609 
: JECOPETALUM oo Greenm & Thomps. 

ot. Gard. 1: 408. 1 
Trees, the branches pitiicdh to glabrate; ogre 0.7-1.

 : em. 

is iar per lamina elliptic to lanceolate 10-25 em. = 

0 cm. wide, glabrous, the apex § 
the base cuneate or narrowly acute, t 
Suleate above, prominent and sparsely peor’ p sm “e 

low, the arcuate veins 5-7 pairs; cymes densely flower 

Ann. Miss. 
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rhachis densely appressed-puberulous; calyx 2 mm. in diameter, 
the obtuse and densely sericeous lobes ovate and 1 mm. long; 
petals oblong-lanceolate, 8-8.3 mm. long, 2 mm. wide, sparsely 
sericeous outside or glabrate, glabrous inside; stamens 7 mm. 
long, the anthers ovate-lanceolate, the anther-sacs approximate 
at the apex; ovary glabrous, the two ovules superposed, the style 
glabrous; fruit unknown. 

Typr SpecIMEN: Purpus 6159 (Mo. Bot. Gard. Herb. not seen), 
collected in Mexico, Vera Cruz, Sierra Madre near Miscantla. 

Intustrations: Ann. Miss. Bot. Gard. 1: pl. 25. 1914. 
SPECIMENS SEEN: Mexico. Vera Cruz: Sierra Madre near 

Miscantla, Purpus 6159 (FM, G, US ‘sotypes). Chiapas: Mt. 
Tacana, Matuda 2437 (FM, G, NY). 

DENDROBANGIA Rusby 

Dendrobangia Rusby, Mem. Torrey Bot. Club 6: 19. 1896, Bull. 
Torrey Bot. Club 24: 79. 1897; Smith, Lloydia 2: 193. 1939. 

Clavapetalum Pulle, Rec. Trav. Bot. Neerl. 9: 148. 1912. 
Asterolepidion Ducke, Arch. Jard. Bot. Rio 3: 207. 1922. 
Tree, the lepidote-strigose to glabrate branches terete; leaves 

alternate, entire; inflorescence axillary, paniculate, diffuse, 
densely pubescent, bracteate; flowers sessile in glomerules of 3-9, 
articulated below the calyx, perfect; calyx 5-parted, fleshy, the 
stellate-pubescent segments coherent at the base and imbricated; 
corolla gamopetalous, 5-lobed, valvate, glabrous or rarely papll- 
late, the inflexed apices with long clavate appendages; stamens 
5, the glabrous filaments dilated at the base and adnate to the 
corolla-tube at the sinuses, the long anther-sacs diverging at the 
base, longitudinally dehiscent and introrse; disk none; ovaty 
dorso-ventrally compressed, uniloculate, collateral ovules two; 

mesocarp thin and fleshy, endocarp thin and woody, the seed 
solitary, the embryo minute, the endosperm copious. 

Type Species: Dendrobangia boliviana Rusby. 
DistriBuTIon: French Guiana, Brazil. 
DENDROBANGIA BOLIVIANA Rusby, Mem. Torrey Bot. Club 6: 

19. 1896, Bull. Torrey Bot. Club 24: 79. 1897. 
Clavapetalum surinamense Pulle, Rec. Trav. Bot. Neerl. 9: 

148. 1912. 
: “ao elatum Ducke, Arch. Jard. Bot. Rio 3: 207. 

Clavapetalum elatum Ducke, Arch. Jard. Bot. Rio 4: 116. 1925. 

Tree to 40 m. tall, the brownish-gray bark smooth, the stout 
branches ferruginous-tomentose or stellate-pubescent, becominé 
glabrate; petioles 1-1.5 em. long, narrowly canaliculate, stellate 
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pubescent ; lamina lance-oblong to obovate, 8-14 em. long, 3-5 
m. wide, coriaceous, dark green when fresh, turning black on 

drying, glabrate above, persistently ferrugin stellate-pubescent 
e apex obtusely acuminate with curved acumen or 

anthers 0.4 mm. long; ovary 0.4 mm. high and 0.6 mm. in 

diameter, bearing large stellate hair-clusters, the style minute 

but evident, the capitate stigma minute; drupe compressed, tri- 

ngular in section, 1.5-2 em. long, 1 em. wide, 0.5 em. thick, 
sparsely stellate-pubescent, the putamen thin and essentially 

smooth on both surfaces, the seed one, the endosperm copious, 
the embryo minute, the cotyledons minute and triangular. 

NY), collected in-British Guiana 

uanal. 
Innusrrations: Bull. Torr. Bot. Club 24: pl. 294. 1897; Ree. 

Trav. Bot. Neerl. 19: pl. 2. 1912 as Clavapetalum surmamense. 

quibo river near the mouth of the Ono 

‘|. Amazonas: Borba, Ducke 10153 (US) ; Belem 
, . Brazil. 

de Para, Ducke 17855 (US), 15534 (NY, US). 
VERNACULAR Names: Piritjalopo, Apiritjalopo. 

A. C. Smith recognized the identity of the three monotypic 

genera here cited and combined them under the oldest name, 

Dendrobangia. Only slight variation in the leaf-shape exists 

among the specimens and Ducke’s claim of two species seems 

best disregarded. 

Collectors report the trees in dee 

30-40 m. tall, making them among t ? 

Icacinaceae. Only Poraqueiba is reported to comparable heights. 

Ducke says the bark is smooth and, when fresh, has an odor of 

“cubiu,” a Solanaceous genus cultivated in the Amazon basin. 

The wood is hard and durable and is exported from the region of 

Breves under the name “pau de cubiu.” 

p forests on high lands and 

he tallest of the New World 
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The leaves are somewhat variable in shape but examination 
of sufficient material of single collections shows the variations 
reported in each of the previous descriptions. The under side 
of the lamina and the midrib and veins bear ferruginous stellate 
hair-clusters. These clusters have frequently been described as 
lepidote, since the basal regions of the hairs are often fused and 
flattened. The outer extremities of the hair are crispose and 
free. The occurrence of stellate hairs in this genus is significant, 
since this type of indument is somewhat rare in the family. 
Among the other New World genera only the species of Humiri- 
anthera regularly have stellate clusters of hairs. Several Old 
World genera of the other subfamilies have clustered hairs but 
of different types. Platea has hairs which approach closely those 

of Dendrobangia, since the lower portions of the individual hairs 
are also fused. 

The axillary inflorescence of Dendrobangia consists of one or 
two strongly branched panicles, which generally have the basal 
branches as well developed as the principal axis. The inflores- 
cence usually is about the length of the leaf, or 2-3 cm. long. 
Pulle reports and figures the inflorescence of his material to be 
4-8 cm. long, which is the only noteworthy character in his new 
genus. Both bracts and bracteoles of the inflorescence are 
fleshy and usually have a ciliate margin. The rest of the inflor- 
escence and the calyx is stellate-pubescent. Terminating the 
branches are glomerules of 3-5 flowers which lack distinct 

pedicels and are articulated immediately below the calyx to the 
main axis. The valvate corolla is glabrous but there may be 
papillae developed on the margin of the lobe but no well devel- 

oped indument, as described by Rusby, was seen. Upon anthesis 
the lobes recurve and frequently elongate. The genus Dendro- 
bangia is the sole member of the New World Icacinaceae to 
possess a gamopetalous corolla and to have the stamens attached 
to the corolla-tube. 
A complete description of the fruit has been lacking. It is a 

drupe, oblong in side-view and triangular in section, but laterally 
compressed, so that the shorter side is concave. The pericarp 
is thin, fleshy, and bears stellate hair-clusters. Ducke reports 
the fresh fruit to be yellow at maturity, with a sweet, slightly 



I. STUDIES OF THE ICACINACEAE—IV 4l 

biting taste. The putamen is thin, uniform in thickness, and 

essentially smooth. The one locule bears a single anatropous 

seed pendent from the apex. The funicle which travels up the 

fruit in the pericarp-tissue is located in the concave groove or 

the narrower side of the fruit. Near the apex it makes an abrupt 

bend to enter the putamen below the stylar point. The raphe is 

strap-shaped and travels down the edge of the triangular-shaped 

albumen to the base, where it flattens out to form a circular 

chalaza. The change in the course of the funicle and raphe after 

entering the locule is not as great as in other genera, since it is 

less than 90° in all specimens examined. The seed itself fills 

the locule. The embryo is minute, apically placed, and varies 

from 1-1.6 mm. long, while the seed itself is 12-20 mm. long. 

Most of the cylindrical embryo consists of the radicle, the two 

minute ovate or triangular fleshy cotyledons being only 0.3 mm. 

long in the largest specimen. 
Rusby considered in some detail the possible relationships of 

Dendrobangia. It is unique among the New World genera and 

has only a superficial resemblance to the others. Considering all 

characters, it is most similar to Platea, a Malaysian genus, in 

the structure of the wood, the type of inflorescence, the posses- 

sion of stellate hairs and the gamopetalous corolla. 

PLEURISANTHES Baillon 

Pleurisanthes Baillon, Adansonia 11: 201. 1874; Valeton, Crit. 

Overz. Olac. 258. 1886; Engler, Nat. Pflanzenfam. 3 (5): 252. 

1893; Van Tieghem, Bull. Soc. Bot. France 44: 117. 1897; 

40. 
Martia Valeton, Crit. Overz. Olac. 259. 1886, not Bentham. 

Valetonia Durand, Index Gen. Phanerogam. 64. 1888; Engler, 

c. 460. 189 

branches strap-shaped; leaves alternate, petiolate, pinnately 

rminal, paniculate or 

ened, the glomerate 
ed in bracteate 
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frequently prominently developed; stamens 5, free, the glabrous 
filaments filiform, the longitudinally dehiscent introrse anthers 
oblong; ovary conical, hirsute, unilocular, the two ovules col- 
lateral, the style minute or well developed, the capitate stigma 
frequently papillate; fruit unknown. 

YPE Species: Pleurisanthes Artocarpi Baillon. 
Distripution: French and British Guiana, Brazil. 
The genus Pleurisanthes, described by Baillon, was based on 

a plant collected in French Guiana. Later Valeton studied 
Baillon’s description of Pleurisanthes and described a genus very 
similar to it, which he dedicated to Martius and called Martia. 
However, this name proved invalid since Bentham had previ- 
ously used it for a genus of the Leguminosae. Durand renamed 
the genus for Valeton, calling it Valetonia. When Van Tieghem 
examined the type material of Pleuwrisanthes he found that 
Baillon’s description of Martia was simply a correct diagnosis 
of Pleurisanthes. . 

Van Tieghem made a thorough study of the group, since he 
believed that it should be the type genus of a distinct family. 
The original description of the plants as trees having polygamous 
flowers, with the male flowers in a separated inflorescence, was 
rejected by Van Tieghem, who also studied the wood and re- 
ported that the species are lianas having perfect flowers. Further 
study also indicated a polypetalous or agglutinated corolla, 
rather than a gamopetalous one, and an ovary without the basal 
disk which Baillon had claimed for it. I have not seen the 
original material on which these two diverse opinions were based, 
but, judging from the species later described, I believe Van 
Tieghem’s corrections to be valid. 

Thus the plants of this genus are lianas or scandent shrubs. 
The young stems and branches are terete, tendril-like in appear- 
ance and have a normal wood-structure. The older branches 
are strap-shaped, with the secondary xylem laid down princi- 
pally on opposite sides of the stem between the orthostiches. 
The leaf-scars are elevated, as is frequent in vines, and are cil- 
cular. On the stems and on petioles there may be two kinds of 
hairs developed, strict thick-walled rugose hairs and relatively 
thin-walled arching hairs. The lower leaf-surface of P. Arto- 
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carpi is reported as glabrous but those of other species all bear 

a pubescence. P. parviflora is most distinct, having a dense 

stellate-tomentose pubescence on the under side of the leaf. The 

primary veins are arcuate and anastomosing near the margin. 

The secondary veins are frequently parallel and the veinlets are 

strongly reticulate. Near the margin the vascular strands of 

the leaf often protrude, forming irregular spines or teeth. If 

the margin is recurved these teeth are not noticeable, but, when 

flat, the leaf-margin has been described as spinose-dentate. 

The inflorescence is anomalous in the family, even among the 

lianoid tribes. It may be terminal, axillary, or in extreme cases 

supraaxillary midway between the nodes. The inflorescence may 

be a sparsely branched panicle, as reported in P. brasiliensis and 

P. parviflora, or, more commonly, it consists of a single raceme 

or a cluster of spiciform racemes with flattened axes. Baillon 

referred to these axes as cladode-like. These may be branched 

near the base but are, more commonly, strict and single. The 

flowers are only on one face of this axis. Van Tieghem and 

Sandwith point out that the axis may be strongly flattened when 

young but that it does round off slightly in maturity. 

The flowers are sessile, pedicelled, or sessile when young and 

later developing short pedicels. Rarely are they found singly 

but more often in groups of 3-5 flowers, each group being sub- 

tended by a series of bracts. The glomerules may be placed 

close together on the axis or they may be widely spaced and 

alternate or zig-zag on the axis. The flowers are not articulated 

immediately below the calyx. The importance of this will be 

indicated later. Wan Tieghem has mentioned that the valvate 

corolla is not gamopetalous, as Baillon described it, but consists 

of separate petals. These may be agglutinated near the base 

and dehisce as a unit or they may be entirely free and fall 

independently. Y 

The pistil has been described either as lacking a style or having 

a style as long as the ovary. I have examined several sheets 

of P. parviflora and find, in that species, that the style elongates 

rapidly with the expansion of the bud. The stigma is capitate, 

Tugose, or with papillae developed. Baillon reports & pubes- 
cence on the stigma of P. Artocarpi. The one locule has two 
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nearly collateral anatropous ovules pendent from near the apex. 
Usually one, the upper one, is smaller and more shrunken than 
the lower. Probably only one developed. No fruits are known 
for this genus. 

Recently Sleumer has proposed two sections, Eupleurisanthes, 
with the flowers sessile, arranged in interrupted spikes and hay- 
ing the axis of the inflorescence more or less flattened, and 
Haplobotrys, having the flowers shortly pedicellate and arranged 
in simple racemes on a terete axis. The first section was to 
contain all the species except P. simpliciflora, which was the 
sole member of the second section. Actually none of the char- 
acters of the sections seem constant. The flowers are short- 
Pedicelled in P. emarginata, P. brasiliensis and P. flava, as well 
as P. simpliciflora. As mentioned earlier, the flattened nature 
of the inflorescence-rhachis seems to be a developmental feature. 
Thus, I do not believe a division of the genus as proposed is 
possible or necessary. 

Van Tieghem removed the genus Pleurisanthes from the 
Icacinaceae and proposed that it become the type of a new 
family. His Pleurisanthaceae was separated from the Icacin- 
aceae by the following characters: the presences of secretive 
canals in the primary tissues of the plant body; the progressive 
inclusion of the secondary wood; the hermaphroditic flowers, 
and the dialypetalous corolla. The canals mentioned by Van 
Tieghem run in the primary tissues through the petioles of the 
leaves and into the lamina. Unfortunately, these cannot be 
properly studied from dried material, so their exact nature must 
await better material for further study. On this character 
Pleurisanthes is anomalous in the family. Van Tieghem’s addi- 
tional criteria for separating the families are less distinctive and 
may be found in many genera of the Teacinaceae as well as in 
his Pleurisanthaceae. 

Another anomalous character found in Pleurisanthes, which 
1s not found in the Icacinaceae as a whole, is the absence of any 
kind of floral articulation either immediately below the calyx, 
as is the common expression, or at the base of the pedicel. Since 
this is present in the other genera of the Icacineae its absence in 
Pleurisanthes might suggest affinities with some other groups of the Icacinaceae. 
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Engler divided the Icacinaceae into four tribes, principally on 

anatomical characters. The Sarcostigmateae and the Phyto- 

creneae are quite distinct but the Jodeae and Icacineae are more 

difficult to separate. Engler separated these last two essentially 

as follows: IcactnEAE: trees or shrubs, seldom climbing, mostly 

with perfect flowers; embryo small, seldom as long as the endo- 

sperm; vessels with scalariform perforations, interxylary phloem 

absent. JIoprax: climbing plants, with dioecious flowers; embryo 

as long as the endosperm; vessels with simple perforations, xylem 

more prominently developed between the orthostiches of the stem. 

Bailey and Howard (Journ. Arnold Arb. 22: 125-30, 171-84. 

1941) have discussed the merits of the anatomical characters 

used by Engler in dividing the family. They have shown that 

the Iodeae and the Icacineae could not be distinguished, in all 

cases, on the characters given by Engler. Such genera of the 

Icacineae as Mappia and Leretia have porous perforations to 

the vessel-segments, not the scalariform perforations prescribed. 

Leretia may have the xylem more prominently developed on two 

sides of thestem. Howard (Journ. Arnold Arb. 21: 461-86. 1940) 

has pointed out that some genera of the Icacineae likewise may 

be dioecious and that several genera of this tribe have embryos 

approaching the length of the endosperm. Pleurisanthes 1s a 

liana with simple perforation-plates to the vessel-segments, un- 

equal development of the stem, and perfect flowers, thereby 

tending to bridge the two tribes as established by Engler. How- 

ever, in most of its characters Pleurisanthes is similar to the 

genera of the Icacineae. For this reason I consider the genus 

in the Icacineae, as Engler did, and reserve final decision as to 

its precise relationships until the fruits are known and have been 

studied. Among the New World genera Pleurisanthes is dis- 

tinct and lacks close relationship with any of the known genera. 

Its similarities are strongest with the Old World genera. 

Key TO THE SPECIES 

Inflorescence terminal or its lowermost branches axillary, - 

raved eenahes from the base, rhachis dorso-ventrally 
en 
es ovate, broadest at the base, the apex a eliod: 

Cee eh bree whe oe ee an a eee ee ee 
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Leaves elliptic to obovate-elliptic, broadest above the middle, € apex emarginate, densely pubescent ; flowers glomerate, short-pedicelled, ik eplinaat Le Ke te es P. emarginata Inflorescence axi or supra-axillary (rarely terminal in P. asiliensis), sparingly if at all branched at the base. Inflorescence paniculate. 
Leaves elliptic, 7 em. lon , 2.5 em. wide, glabrous, the mar- gins spinose-denticulate, flat, the apex acute; inflorescence per we ue asuonps. CELA Le Eee Ee P. brasiliensis Leaves lance-oblong to elliptic-oblong, 9-13 em. long, 4-6 cm. wide, pilose above, densely stellate-tomentose below, the margins revolute, the apex acuminate, the acumen to 1.2 em. long; inflorescence sparingly branched, shorter j ee ee P. parviflora Inflorescence racemose, single, rarely of 2-spiciform racemes. ie ves broadly elliptic-oblong, the apex rounded or obtuse. P. simpliciflora Leaves lance-oblong to elliptic-oblong, the apex acute, ulti- ey Ne ee Yio. ees le eee P. flava 

PLEURISANTHES ARTOCARPI Baillon, Adansonia 11: 201. 1874. Vines or climbing shrubs; the stems compressed or subterete, the bark gray and striated; petioles 1.5 em. long; lamina ovate, 
’ . e€ 

1863. Sp 
a photograph of the type (FM 

that the original description was inaccurate. No complete diag- nosis of this species is known to me and the description above has been compiled from Van Tieghem’s correction of Baillon’s work, 

PLEURISANTHES EMARGINATA Van Tieghem, Bull. Soc. Bot- France 44: 117. 1897. 
Vine; petioles to 1 em. long; lamina elliptic to obovate-elliptie, 

cm. long, 4~7 em. broad, tomen- 

orm racemes to 3 em. long, the axes flattened, the flowers short- pedicelled and clustered, tetramerous; fruits unknown. 
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Typp Specimen: Le Prieur 275, collected in Guyane. I have 
seen a photograph of the type (FM) which is in the Herb. Mus. 
Paris. 

PLEURISANTHES BRASILIENSIS (Valeton) Van Tieghem, Bull. 
Soc. Bot. France 44: 117. 1897. 

Martia brasiliensis Valeton, Crit. Overz. Olac. 261. 1886. 
Valetonia brasiliensis Durand, Index Gen. Phanerogam. 64. 

1888; Engler, Nat. Pflanzenfam. 3 (5): 460. 1896. 
Climbing shrub; petioles to 1.5 cm. long; lamina elliptic, 7 em. 

ong, 2.5 em. wide, glabrous, the base rounded, the apex acute to 
mucronate, the margin irregularly obtusely spinose-denticulate, 
the veins 7-9 pairs; inflorescence terminal, a panicle to 12 em. 

3-5 to a cluster, the pedicels 2-4 mm. long, the buds subglobose; 
calyx deeply five-parted; petals appressed-pubescent outside ; 
fruit unknown. 

YPE SPECIMEN: Neuwied s. n., collected in Brazil. Valeton 
reports seeing this specimen in the Herb. of the Museum of 

Brussels. 

InLustRaTIOoN: Valeton, Crit. Overz. Olac. pl. 6, fig. 45. 1886. 
I have not seen this material. Van Tieghem reports that the 

species is clearly distinct on the size of its leaves. 

PLEURISANTHES PARVIFLORA (Ducke) Howard, Journ. Arnold 

Arb. 21: 482. 1940. 
Leretia parviflora Ducke, Arch. Jard. Bot. Rio. 4: 119. 1925. 

Mappia parviflora Baebni, Candollea 7: 174. 1936. 
Leretia glabrata Sleumer, Notizbl. 15: 245. 1940. (7) 
Climbing shrub; the stems angular to subterete, can 

tomentose or glabrate; petioles to 1 em. long, 
or tomentose; lamina elliptic-lanceolate to lance-oblong, 10-16 

em. long, 5-6 em. wide, thinly coriaceous, glabrous, shining above, 

i - petals 
ong; calyx-teeth triangular-acute, 1 mm. wide; pe 

2.5 mm. long, 0.6-1 mm. broad, linear-oblong to oblanceolate, 
ins; anthers oblong, 

YPE Cottection: Ducke Herb. Jard. Bot. Rio. 

ies at Mosqueiro near Para river in Para, Brazil. 
LLUSTRATION: PLATE 3A. Agi 
SPECIMENS SEEN: Brazil. Amazonas: Municipality ree Ty 

near ea on the Rio Livramento, Krukoff 6954 (A, F™, 
~ 

? 
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I have indicated in a previous paper (Howard, Journ. Arnold 
Arb. 23: 60. 1942) that I am unable to distinguish between P. 

parviflora and Leretia glabrata Sleumer from the description of 
the later. Until I can examine the type-material I tentatively 
refer L. glabrata to the synonymy of P. parviflora. Sleumer’s 
points of distinction do not allow separation of these two species 
without direct comparison of the specimens. 

Through the paniculate inflorescence and the dense stellate- 
tomentose pubescence of the leaves one can readily identify this 
species. As in P. flava, the style is well developed but here it 
is glabrous. Also in common with P. flava is the pronounced 
development of the lower portion of the prominent midrib of the 
petal. Frequently this protuberance is gland-like in appearance. 

PLEURISANTHES SIMPLICIFLORA Sleumer, Notizbl. 15: 256. 1940. 

s- 
ceous, lightly pilose above, ferruginous-tomentose below, the base 
cordate, the apex round or obtuse to subacuminate, the margins 

undulate, the veins protruding beyond the margin; inflorescence 
axillary, consisting of a single spiciform raceme 3-4 cm. long, 
yellow w-ferruginous-pubescent the minute bracts subulate, the 
eh Smig se flowers in ieee of 2-3; sepals deltoid, to 
mm. long; petals narrowly oblong, 2.5 mm. long after anthesis; 

‘satel subulate, 2 mm. long, the minute anthers elliptic; 
ovary er a glabrous stigma subcapitate; fruit unknown. 

: Ducke ex Herb. Jard. Bot. Rio 37637 in the 
herbarium ay Berlin, Collected at Camanaos on the Rio Negro, 

Krukoff 8773 

I have not seen authentic material of this recently described 
species; however, it seems distinct on the single supra-axillary 
bracteate inflorescence and the elliptic- -oblong leaves with rounded 
apices. The specimen cited js very immature. 

PLEURISANTHES FLAVA Sandwith, Kew Bull. 467. 1931. 
Scandent shrub; the young stems terete, yellow-gray-pilose 

or appressed- tomentose; petioles flexuous, densely yellow-gray- 
tomentose, to 1.8 cm. long; lamina ovate to elliptic-oblong, 6-14 
em. long, 3-7 he wide, membranaceous, shining above, sparsely 
pubescent. and: paler below, tomentose on the veins, the base 

SPECIMEN oll Rea Amazonas: Sfo Paulo de Oliven¢a, 
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rounded to slightly cordate, the apex acute-acuminate to subcuspi- 
date, the acumen broadly obtuse to abruptly mucronate, the mar- 
gin entire, the veins 7-9 pairs; inflorescence axillary, simple ra- 
cemes to 5.5 cm. long, the flowers two ranked, the tomentose and 
flattened branches bracteate, the glomerate to umbellate flowers 
in clusters of 3-5 flowers, short-pedicelled to sessile, the buds 
ovoid-ellipsoid; calyx cupular, 1.75 mm. in diameter, 0.8 mm. 
high, pubescent outside, the acute teeth deltoid, 0.4 mm. long 
and 0.7 mm. wide, with sinuses obtuse; petals elliptic, 2.5 mm. 
long, 0.8-1.1 mm. wide, cinereous-tomentose outside; stamens 
1.8-2.2 mm. long, the filaments 1.5 mm. long, the oblong anthers 

.£8 mm. long; ovary ovoid, densely pilose, 1 mm. long, 0./ mi 
diameter, the style 0.5 mm. long, the glabrous stigma discoid; 
fruit unknown. 

Type CoLLection: Sandwith 590, made in British Guiana. 

ILLUSTRATION: PLATE 2B. 
SPECIMENS SEEN: British Guiana. Moraballi Creek, on the 

Essequibo river, Sandwith 590 (isotype NY). Brazil. Ama- 

zonas, Sio Paulo de Olivenca, Krukoff 8683 (NY). 

Older stems on the Krukoff specimen reveal a strap-shaped 

stem 12 mm. wide and 5 mm. thick. The plant is described as 

a vine of the high forest. Sandwith reported the type collection 

as a “bush-rope,” since the terminal shoot was tendril-like and 

terete. A section of this tendril-like portion showed that a ten- 

dency to subsequent unilateral growth was already initiated in 

a one-year-old stem. 

CITRONELLA D. Don 

A revision of this genus is presented as a separate paper 

(Studies, V) following this, since the Old World species of it are 

also treated. 

MAPPIA Jacquin 

The genus Mappia was treated in a study of the “Mappa 

Complex,” published in the Journal Arnold Arboretum 23: 

56-78. 1942. 

PORAQUEIBA Aublet 

i ; Poiret in 
Poraqueiba Aublet, Fl. Guian. 1: 128, t. 47. 1775; Poire 

Lamarck, Encycl. Meth. 5: 569, pl. 134. 1804; Tulasne, Ann. Se. 
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1851-61; Bentham and Hooker, Gen. Pl. 1: 352. 1862; Engler, 
Fl. Bras. 12 (2): 47, pl. 10. 1872, Nat. Pflanzenfam: 3 (5): 252. 
1893; Huber, Bol. Mus. Goeldi 4: 396. 1904; Le Cointe, Arvores 
e Plantes Uteis. 1934. 

Paraqueiba Scop., Introd. 182, No. 767. 1777. 
Barreria Scop., Introd. 182, No. 767. 1777, not Barreria L. 
Bareria Juss., Dict. Sc. Nat. 4: 61. 1816. 
Meisteria Gmel., Sys. Veg. 1: 391. 1796, ex Steudel, Nom. Bot. 

1821, not Scop., Introd. 124. 1777. 
Trees; leaves alternate, petiolate, coriaceous, entire, the veins 

arcuate and weakly if at all anastomosing near the margin, 
inflorescence axillary, paniculate, strongly branched from the 
base, the flowers subtended by three imbricated pubescent bracts 
and articulated at the base of the calyx, the buds globose; calyx- 
lobes 5, fleshy, lightly imbricated; petals valvate, fleshy, the 
edges incurved, the midrib prominent, longitudinally furrowed 
inside, more or less white-silky pubescent on the lateral and 
median ridges, the apices inflexed; stamens with fleshy am 
flattened filaments usually concave at the base, glabrous, the 
basifixed anthers erect, the connective broadened and extended 
to an attenuate inflexed apex, in side-view the anthers appeal 

ing triangular, the anther-sacs lateral on the lobes of the connet- 
tive, dehiscence lateral at the junction with the connective, 7 
none; ovary globose, glabrous, unilocular, the style terminal an 
shorter than the ovary, the minute stigma capitate; drupe ovo! 
to oblong, more or less oblique, the mesocarp fleshy, the woody 
and smooth endocarp with a longitudinal ridge around the fruit, 
the embryo curved or nearly straight, the cotyledons foliaceous, 
the radicle short cylindrical. 

Type Species: Poraqueiba guianensis Aublet. 
Disrrisution: Dutch Guiana, Brazil, Peru. 

The trees of this genus are among the tallest of the American 

Icacinaceae. Aublet described P. guianensis as 50 feet tall and 

recent collections of P. sericea by Ducke and Krukoff are reported 
to 90 feet, with a trunk-diameter of 2.5 feet. 

The leaves possess a short, white sericeous pubescence but 
soon become glabrate. The hair-bases persist as conspicuous 

projections (under a microscope) and are usually lighter 1? 

color than the rest of the leaf. Several authors have mistaken 

them for glands. The hair-bases are extremely abundant 0? 
leaves of P. sericea and rather sparse in P. paraensis. 

There is a dark-colored material throughout the tissues of 
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these plants. Ducke likens the color to that of Emmotum. 

It is readily removed in caustic soda or even by continued boiling 

in water. In aqueous solution it is a rich chestnut or brown to 

a wine-color. The tissues of the leaf have this pigment in the 

cells and the dark color of the petiole is due to its abundance 

there. It is likewise present in the cortex, bark, and frequently 

in the wood, particularly in the wood-parenchyma and in the 

ray-cells. It is also present in the fleshy connectives, and the 

variegated pigmentation of the ovarian wall results from the 

irregular masking of the cells containing this material by thick- 

walled cells of the outer tissues of the wall. In P. guianensis 

this colorless layer ends a short distance from the base of the 

ovary and the pigmented cells of the inner layer form a basal 

dark-colored ring. 
- The inflorescence is an axillary panicle, scarcely as long as the 

petiole in P. paraensis, but frequently twice as long as the 

petiole in both P. sericea and P. guianensis. It is much branched 

from the base, with the branches approaching the length of the 

main axis. The flowers are sessile on the branches in P. sericea 

and P. paraensis but are slightly stalked in P. guianensis. This 

last condition is frequently described as racemose and was illus- 

trated as such by Miers. The flowers are all subtended by three 

imbricated bracts, the bract directed downward on the axis being 

lowermost, the lateral ones opposing each other. These are 

densely white-sericeous in all species. 

The petals develop two internal longitudinal furrows separated 

by a usually well developed median ridge. The lateral margins 

of the petals are incurved. The form of the median ridge of 

the petal varies within the genus but appears to be relatively 

constant within the species. The value of this as a specific char- 

acter must be tested by examination of more material. The 

median ridge is usually sulcate or canaliculate, with its lateral 

margins variously developed. In P. sericea the median ridge is 

divided at the middle. The lower portion is expanded into 

ovate, rounded lateral lobes and the upper portion is oblong- 
lanceolate and broadest at the middle. These flanges are densely 

white-sericeous with moderately long hairs. The lateral rims 

of the petals are also white-sericeous but the hairs are shorter. 
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The stamen is intimately associated with these flaps, both in 

bud-condition and until the petals fall away. The ear-like lobes 

of the lower portion of the median ridge-flaps of adjacent petals 

completely obscure the filament, with the anthers alone visible. 

In P. guianensis the median ridge is scarcely developed and only 

slightly suleate above, but shallowly and very broadly suleate 

below the middle. This results in two furrows in the upper half 

of the petal and essentially three in the lower portion. The 

upper and lower regions are separated by a definite transverse 

ridge of tissue which is lacking in the other two species of the 

genus. The pubescence of the petals of P. guianensis is greatly 

reduced. A few hairs occur on the lateral rim at the point of 

junction with the transverse ridge. Longer and more abundant 

hairs forming a fringe are found on the margins of the broadly 

suleate median ridge in the lower half of the petal. The flaps 

of this lower portion do not cover the filaments in the younger 
stages of floral development. The internal form of the petals 

of P. paraensis is quite similar to that just described for P. 

guianensis but differs noticeably in the absence of a transverse 

ridge at the middle of the petal. Thus the two longitudinal fur- 

rows extend the full length of the petals. Both the lateral and 

median ridges are densely sericeous. The hairs resemble chains 

of beads when dry, due to the regular constriction along their 
length. The hairs may not collapse in others. 

Externally the petals of P. sericea and P. guianensis are 
densely white-sericeous. In P. paraensis, however, the petals 
are only minutely and sparsely pubescent in the upper third 

when young and usually become completely glabrate at the 
time of aestivation. 

The stamens of Poraqueiba are distinctive. The filaments até 
broad, frequently oblong-ovate in bud but expanding after 
anthesis. They are thick and slightly concave internally and 
lack the dark pigment so contrastingly present in the connective- 
tissue. The anthers are flattened laterally and are triangular in 
side-view, with the connective tapering to an apical mucro which 

is tightly inflexed against the adaxial margin of the anther 
The four sides of the anther are sulcate; thus in transverse Se¢ 
tion the anther has a form of a flattened cross. The anthet- 
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sacs on the adaxial margin are usually shorter than those on 

the abaxial margin. In P. sericea the adaxial sacs commonly 

extend along the lower side of the anther. Their dehiscence is 

by means of a longitudinal slit along the junction with the con- 

nective. The white or yellow anther-sacs form a color-contrast 

with the chestnut-brown connective tissue. 

Contrary to Miers report there is no disk in Poraqueiba. The 

ovary in P. guianensis commonly has a dark colored ring at its 

base. The ovarian wall in P. paraensis has only patches of dark 

colored tissue on the surface and in P. sericea no pigmented tissue 

is visible. Engler (Fl. Bras. 12 (2): 48. 1872) reports a speci- 

men of Martius (No. 2689) as having three locules, two of which 

early abort. I have never seen such a condition in the material 

available to me. 
Poraqueiba sericea has one of the largest fruits yet deseribed 

in the family. One specimen is 8 em. long and 5.5 em. in diame- 

ter. The drupe is described as yellow-green or black. Dried 

specimens are either black or dark brown. The outer layers of 

the pericarp are completely permeated by pigmented cells. In 

the major portion the pigmented cells form a network with the 

colorless cells comprising the bulk of the tissue. Le Cointe re- 

ports that this pulp contains 12% of its weight in chestnut- 

yellow oil. The endocarp is smooth inside and out. There 18 

a longitudinal ridge running around the putamen. A portion of 

this is hollow and contains the funicle. At the apex of the 

putamen is a slightly flattened conical stylar canal. 

ll, green and inedible. 

and seeds are quite edible. Huber discusses at length their use- 

fulness as food. He points out that the taste is not agreeable 

to all palates and, although they are sold on the market, their 

use is not widespread. P. paraensis and P. sericea have both 

been cultivated by the Indians on the lower Amazon. In the 

wild state P. sericea is known only from the upper Amazon and 

Peru, with P. paraensis only in the region around Belem de 

Paré. ‘The wood of P. guianensis and of P. sericea is dark, hard, 

compact, and is used by the natives for general carpentry and 

fuel. 
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The vernacular name of “mary” has been applied to all species 
of this genus. “Umary” and “Mary Gordo” have been applied 
to P. paraensis (Le Cointe). “Mary negro,” “umari_ roco,” 
“umari negro,” “Umari amarillo,” “Mari preto,” “Umari’ and 
“Umary” apply to P. sericea. Common names for P. guianensis 
include “Umari bravo” and “Umari sauvage.” For a discussion 
of further applications of the name “Mari” see the footnote by 
Ducke in Arch. Jard. Bot. Rio 4: 117, 1925. 

The genus Poraqueiba was described by Aublet in 1775. The 
generic name is an adaptation of the vernacular Carib name and, 
presumably for this reason, was not accepted by later botanists. 
Scopoli replaced it with Barreria but this name cannot be ac- 
cepted since Linneaus had previously used it for a different plant. 
Dalla Torre and Harms consider Barreria L. in their list of 
Genera incertae sediis (No. 9645). Barreria Scopoli, however, 
refers to the Icacinaceous plant. In an attempt to save this 
name Jussieu changed the spelling to Bareria. 

Scopoli, in placing Poraqueiba in the synonymy of Barrera, 
misspelled it and his spelling, Paraqueiba, has been carried in 
the literature by several authors. 

According to Steudel (Nom. Bot. 515. 1821) the name M7 eisteria 
also belongs in the synonymy of Poraqueiba Aublet. Meisteria 
was a name substituted by Scopoli for Pacourina Aubl., a genus 
of the Compositae. Gmelin in 1796 (Veg. Sys. 1: 391) used 
Meisteria for an entirely different plant and attributes the name 
to Scopoli, Introd. No. 868. 1777. This reference is erroneous 
and cannot be checked. - Steudel (1. c.) placed Meisteria Gmelin 
in the synonymy of Barreria, a genus which Willdenow states 
to be synonymous with Poraqueiba Aubl. Thus the name 
Meisteria is invalid in any sense. It is an invalid substitution 
for a valid name of a genus of the Compositae and its secon 
use is, at best, a doubtful later synonym of Poraqueiba Aublet. 
On the basis of the broad connective, the petal-form and the type of fruit and seed it appears that Poraqueiba, Ottoschulza, 

Emmotum, and probably Oecopetalum, are closely related. 
There are similarities of wood which also support this relationship. 
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KeEy TO THE SPECIES 

an —1.5 cm. in diameter, green.........-++-+++++405 ianensis 

a prosdly elliptic-ovate, 17-25 em. long, 8-15 em. wide, Ju 

ro ase rounded to subcordate; petals densely villous on 

e ridges inside, transverse ridge absent; fruit large, 6-8 

em. long, 4.5-6 em. in diameter, yellow-brown to dark 
P. sericea brown or black: 2 he a ee ee 

PORAQUEIBA PA 
ea 

1925, 5: 90. 1930. Ducke, Arch, Jard. Bot. Rio 4: 116. 

Tree 60-75 feet tall; the branches terete, brown-puberulent 

to glabrate; petiole 1.5-2.5 cm. long, sericeous-pubescent, becom- 
i iptie to orbic- 

0 em. broad, glabrous 

he fleshy sericeous midrib prominent 

and broadly but shallowly sulcate b 
glabrous; stamens 2.5 mm. long, the a 
the theca not extending adaxially on t 

& CoLLecTIon: Ducke, Herb. Jard. 
ected near Pard, Brazil (not seen). 
ILLusTRATION: PLATE 3B. 

SPECIMENS sEEN: Brazil. Para: Bélem 
a, Ducke 17850 (NY); vicinity of Para, 

de Parad, Quinta Car- 

Burchell 9590 (G, 

tivated for the edible oily 
According to Ducke this tree is cul 

f the seed. It is also sub- mesocarp and the starchy endosperm 0 
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spontaneous in the estuaries of the Amazon-Tocantino. It is 
usually found in secondary humid and rich forests. The flowers 
are white. 

PORAQUEIBA GUIANENSIS Aublet, Fl. Guian. 1: 123, Ic. 47. 1775. 
Poraqueiba surinamensis Miers, Ann. Mag. Nat. Hist. II. 9: 

483. 1852, Contrib. Bot. 1: 72. 1851-61. 
Barreria theobromaefolia Willd., Sp. Pl. 1: 1145. 1798. 
Meisteria anonyma Scopoli ex Gmel. Veg. Syst. 1: 391. 1796. 
Trees to 60 feet; the bark ash-gray; petioles 1.2-1.5 em. long, 

canaliculate, commonly twisted; lamina oblong, 15-25 em. long, 
6-8 cm. broad, thinly coriaceous, lightly sericeous, becoming 
glabrate, long attenuate or frequently acuminate, the base acute 
or rarely obtuse, the midrib sulcate above and prominent below, 
sparsely crispose pubescent at maturity, the 7-8 pairs of veins 
prominent below; calyx pilose outside, the obtuse ovate lobes 
1 mm. long and 1 mm. broad; petals ovate, becoming lance-ovate, 
3.1-3.4 mm. long, 1.1-1.2 mm. broad, fleshy, pilose outside bear- 
ing two grooves in the upper half and three below, which are 
separated by a strigose or pilose transverse ridge; stamens 2.7- 
-8 mm. long, the anther-sacs limited to the margins and not 

confluent; ovary globose, 1.2-1.5 mm. in diameter, the short style 
0.2-0.5 mm. long; drupe 2.5 em. long, 1.3-1.6 cm. in diameter, 
the outer fleshy layer of the pericarp. with oil-bearing cells. 

Type COLLECTION was made in French Guiana. 
ItLusrrations: Aubl. Hist. Pl. Guiane Franc. 3: t. 47. 1775; 

Lamarck, Ill. 1: t. 134. 1797; Engler, Fl. Bras. 12 (2): t. 10. 
1872, Nat. Pflanzenfam. 3 (5): fig. 139, P-T. 1893; Miers, 
Contrib. Bot. 1: t. 10, as P. surinamensis 1851-61. 

SPECIMENS SEEN: Brazil. Belem de Pard, Huber 1288 (US). 
Dutch Guiana: Batava, Hostman 1209 (FM). 

The mature fruit is small, green and not edible. The figure 
given by Engler shows the fruit to be warty. There is no men- 
tion of this in the literature and I have not seen such a condition. 

The calyx as figured under No. 12 of the same plate is typical of 
P. paraensis, not P. guianensis, if it is correctly drawn. The 
figure labelled P. sericea in Nat. Pflanzenfam. 3 (5): fig. 139, 
P-T should be P. guianensis. Miers gives a good plate and 
accurate diagnosis of this species under the name P. surinamens's. 

RAQUEIBA SERICEA Tulasne, Ann. Sc. Nat. III. 11: 172. 1849; ° Po 
Williams (Woods of North Pub. Bot. 
15: 291. 1936, ortheastern Peru) Field Mus. Pu 
Poraqueiba acuminata Miers, Ann. M Nat. Hist. I. 4: 

365. 1859, Contrib, Bot. 1: 229. 1851-61, 
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mm. long, 2-4 mm. wide, with the apex obtuse, rounded, emar- 
ginate or bifid (due to injury), the base rounded, the midrib 

hairs, their inrolled margins with shorter hairs, the furrows gla- 

brous; stamens 2.5-3.2 mm. long, the anthers 1.5 mm. long, the 

theca small and marginal, the adaxial sacs extended at the base 

k 
Tyre Cottection: Poeppig 2597, from Amazonas, Brazil. 

SPECIMENS SEEN: Benet. Amazonas: Poeppig 2597 (FM, 

isotype); Manaos, Ducke 25 (A, FM, NY, US), 109 (FM); 

Municipality of Humayta, Rane Rio Madiera on plateau be- 

ween Rio Livramento and Rio ) 

7064 (A, FM, NY, US), fruit black, Krukoff 7281 (A, F NY; 

US) ; Muncipality Sao Paulo de Olivenga, near Palmeres plan 

by Indians, Krukoff 8569 (A, FM, -R 
1462 (NY); Panure near Rio Uaupes, Spruce 

Peru. Loreto; Iquitos, Killip & Smith 29837 Napa 
Iquitos, Williams 8078 (FM), 8080 (FM, US); Caballo cocha on 

the Amazon, Williams 2099 (A, FM, G, NY, US). 

The color of the fruit is apparently variable in this species. 

It is commonly reported as black but also is said to be brown or 

yellow. Krukoff indicates on his collection-labels that some 

trees bear yellow fruits and others black. Careful examina- 
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tion of these collections has failed to reveal any characters to 
allow specific segregation, Huber early recognized this dis- 
crepancy and left its solution to later workers. It seems advis- 
able to consider all the color-variations of these fruits as being 
within one species. 

: Williams reports this to be a common tree in dry loamy soils 
among shrubs and small trees of secondary growth or on mar- 
gins of forests. 

The figure given by Engler (Nat. Pflanzenfam. 3 (5): fig. 139, -T), cited as P. sericea, is actually of P. guianensis. 

SPECIES TO BE EXCLUDED 
Poraqueiba cubensis Wright ex Griseb. Cat. Pl. Cub. 119. 1866, equals Ottoschulzia cubensis (Wr. ex Griseb.) Urban. Poraqueiba rhodoxrylon Urb. Sym. Antill. 5: 405. 1908, equals Ottoschulzia rhodoxylon (Urb.) Urb. 

LERETIA Vellozo 
This genus was considered in a separate paper published in 

the Journal of the Arnold Arboretum 23: 55-78. 1942. 

HUMIRIANTHERA Huber 
Humirianthera was also treated as part of the “Mappia Com- plex” in the Journal of the Arnold Arboretum 23: 55-78. 1942. 

CASIMIRELLA Hassler 

The genus Casimirella (Fedde Repert Nov. Sp. 12: 249. 1913) has escaped notice as a member of the “Mappia Complex.” Itis probably identical with Humirianthera Huber and will replace 

technical points which Temain vague, in spite of a fairly good 
generic diagnosis. For this reason I do not make the transfer at 

wait, and hope sometime to examine the type material. 
| 

The type species, Casimirella guaranitica, is found in Para- 
guay, while those known of Humirianthera are found in the Brazilian Amazon. The rhizome of C. guaranitica is smaller 
than that of the species of Humirianthera, being only 4-5 ¢™- 
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in diameter. It bears several short shoots, which are probably 

first-year shoots and will probably become vine-like in habit in 

subsequent growth. The plant is described as being densely 

pubescent, with the hairs presumably simple, not in stellate 

clusters. The fruit, described by Hassler, was immature, yet 

the thick pericarp and the tomentose inner surface of the putamen 

were recognized. The genus is probably similar to Leretia as 

well as to Humirianthera. 

EXPLANATION OF THE PLATES 

Pate 1A. Biv 1-13 CALATOLA pede Standley. Fie. 14 CaLaroua 

ap, Fia. 1, t of the peatiinhie 4 roxas (Reko 3440, 

989705 vir) “2 1% Fic. 2, habit of the mile a org of C. LAEVIGATA (Reko 

3728); Fic. 3, pistillate flower showing late pre disk and the 

ealyxcarticulation, face 6; FIG. 4, tig me el ¢ section @ “a pistil, showing the 

entric locule; 5, with a portion of the sarcocarp remo oved 

Sehinp 446 6), x ‘gine 6, inet dinal section of Pesca! s
howing the minute 

7, petal from a female flower, X 8; FIGS. teral and 

sdank 1 views af . yes n, X 7; FIG. 10, bud from a staminate spike, showing 

position of bract and ‘oralarticulation, X 12; Fic. 11, basal view of the ex- 

panded calyx, X 6; Fic. 12, adaxial surface of a ga Ss tal, . a FIG. 13, 

top-view of a sta inate flower, X 14; Fic. 14, fruit o PCayaroia 4. 

TE 1B. Fias. 1-11 DIscoPHORA. MONTANA, Sp. ey: wrence 592, TYPE) 

o z 
"oO x on g, 2 g. ee cs 

ai 
A if] 3 3 > 

floral articulation; Fics. $5, fertile a in lateral, abaxial Saat axial 

views, X 11; F1G. 6, lateral view of the mature fruit, x 2; FI 
pearaniied atic cross-section of the fruit, 

c. vascular trace, d. : . exocarp 
osersele s mesocarp, e. ule, f. seed, showing the bipartite albumen, = 

te flower, showing the sali 

ling 

fe re) 

habit of D. PANAMENSIS, X \%. 

PLaTE Aa CHULZIA CUBENSIS aes Urban (Wright 2639, oe 

ihe Fig. 1, habit, X 285 rie 2, bud, c. 3, pistil, X 14; FIGs. 8 
lateral, adaxial and abaxial views of a peta tl jm. 7, fruit, X %; sea 

matic cross-section Me the ovary; tic erg . 

Pr hg of the ovary; Fics. 10-12, lateral, Penal & nd abaxial views 

stamen, < 10. he. 1, 
Piate 2B. PLE FLAVA Sandwith —— re nes 1G. we 

habit, x 14; Fia. . Saree! branch, X 14; FIG. 3, calyx, X “oirge ool Son 
rep adaxial and abaxial views of a ere * 8; ue 7, praeas ae 

pe ie pistil; Fi. 8 pistil, X 8; Fras. 9-11, lateral, abaxi 

Piate 3A. F URISANTHES PARVIFLORA (Ducke) 1 ggg (Krukoff poets 
Fa. 1, habit x 14; Fie. 2, adaxial view w of a stamen, X 12; FI rp poe 18 

at x a petal, <9; FIG. 4, diagrammatic pyfeatrvessre) section of the ovary; 

big 5, pistil, & 15. 
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Piate 3B. Poraquerna PARAENSIS Ducke (Burchell 9590). Fie. 1, habit, X 4; Fic. 2, bud, X 8; Fic. 3, adaxial surface of a petal, x 9; FIG. 4, pistil, X 10; rig. 5, diagrammati i i 4 3 e three bracts subtending the flowers, showing the point of articulation, X 6; FIGs, 7-9, lateral, abaxial and adaxial views of the stamens, X 10. 

Il. STUDIES OF THE ICACINACEAE V. 

A REVISION OF THE GENUS CITRONELLA D. DON 

(Plates 4-6) 

Ricuarp A. Howarp 

Ruiz and Pavon presented two very different concepts in their successive treatments of the genus Villaresia. The plant they described in the Prodromus Flora Peru and Chile (1793) is a member of the Celastraceae. That described in the third volume of the same work (1803) is the Icacinaceous genus Cone: sidered here. This discrepancy was mentioned by Jussieu m 
1825 and by Don in 1832, yet all subsequent workers have persisted in accepting for the genus of the Icacinaceae theif second and invalid epithet Villaresia. Since Villaresia was & later homonym Don Substituted the name Citronella for the second genus which Ruiz and Pavon had described. In 1850 Blume described a plant from Java under the name Pleuropetalon. Asa Gray described a second species in 1854 and mentioned the affinities of this genus with Villaresia. How- 

and for this reason Miquel (1855) substituted Chariessa as the Bentham and Mueller combined Villaresia and Chariessa and this treatment has been followed by Valeton, Merrill, Domin, and Howard. Beccari, Engler, and Sleumer maintain them as distinct genera. 

aillon’s genus Sarcanthidion, 
Separated because of its climbing habit. 
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In 1940 Sleumer described the genus Villaresiopsis, separating 

it from the Citronella-Briquetina complex through its broader 

staminal filaments. However, broadening of the filament does 

occur in other species of Citronella, and I see no reason why 

Villaresiopsis cannot be accommodated in the same genus. 

15: 229. 1940. 
Sarcanthidion Baillon, Adansonia 11: 199. 1874; Valeton, l. e. 

200 
Briquetina Macbride, Field Mus. Pub. Bot. 11: 26. 1931; 

Sleumer 1. ¢. 
Villaresiopsis Sleumer, |. c. 232. 1940. ee 

Trees or shrubs; the branches terete, longitudinally striated, 

occasionally scandent; leaves petiolate, alternate, coriaceous oF 

submembranaceous, entire or spinose-dentate, the veins oblique- 

d fleshy filaments usually thick and subulate and more or less 
fiatiened’ the basifixed sar anthers longitudinally dehiscent; 
disk none; ovary subgibbous, commonly 1- (rar 
the locule containing a prominent parietal ridge, 2). rudi 
pendent from near the apex, the glabrous style 1 (rarely ) rudi- 

ments frequently present, the capitate stagma ja Cy tate 
scarcely fleshy, putamen woody, the locule incompletely rai sags 
the solitary seed longitudinally plicate around the pertiee wo a 

dissepiment, hippocrepiform, the embryo small, the en Tone ns 
copious, the radicle terete or compressed, the sozniste conyier 
ovate-orbicular, their margins rarely superposed. 

yPE Species: Villaresia mucronata Ruiz & Pavon. 
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DistTRIBUTION: Costa Rica to Chile, Australia, the East Indies, 
the Philippine Islands, Oceania. 

Several of the distinctive morphological characters of this 
genus are worthy of mention. The plants are trees or shrubs, 
varying from C. Moorei of Australia, which is one of the largest 
trees of the high rain-forests, to C. Engleriana, which is a shrub 
only one meter high. Climbing habits have been reported for 
C. sarmentosum of New Caledonia and C. affinis of Peru, but in 
both of these the climbing habit is not reflected in the form of 
the shoots nor in their structure. Apparently the true condition 
is more a scrambling growth of the branches, comparable to 
that which occurs in Mappia. The leaves are generally thick- 
coriaceous and rigid, except for C. Smythii of Australia and C. 
megaphylla of Brazil, in which they are submembranaceous. 
The leaf-blades are glabrous in most, but in C. Smythi they 
are persistently wooly-tomentose. In the Old World species 
they are entire and the midrib is commonly slightly elevated on 
the upper surface. The blade, petiole and bark in these species 
turns dark on drying. This latter character, among the New 
World forms, is found only in C. megaphylla. Many of the 
New World species possess a cartilaginous margin from which 
spinose teeth may be developed. The teeth are very prom- 
inently developed in C., dicifolia and C. mucronata. The young- 
est leaves are entire-margined and the spinose teeth develop 
later. Since many shoots have strictly entire leaves, it was 
assumed those having spinose-margined leaves were on sucker 
shoots; however, Reiche (Flora Chile 2: 4. 1898) pointed out 
that in C. mucronata the leaves of the younger plants and their 
shoots have entire margins and the older plants and shoots from 
the trunk are extremely spinose-leafed. Miers distinguished be- 
tween V. cuspidata and V. congonha on the presence or absence 
of marginal teeth; however, examination of many specimens 
shows that the distinctions break down through all stages of 
intermediates. 

An additional peculiarity of the leaves of the New World 
Species is a pore-cavity. Pores are present in the axils of the 
veins and the midrib and also in the first bifurcation of the 
lateral veins in most of the New World species. In C. incarum 
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and C. ilicifolia pores are absent from the axils of the main 

veins but minute pores are found in many reticulations along the 

arcuate veins. Sleumer has regarded the presence or absence 

of pores as significant in limiting species and, judging from the 

entire genus, it seems to be a valid conclusion. The pores occur 

primarily in the mesophyll-tissue and are usually separated from 

the meristeles by a single layer of cells. Occasionally a plate of 

tissue will be formed, with the cavity dorsal to it. The orifices 

and cavities of these pores vary considerably in size and appar- 

ently increase in size with the leaf. In small terminal leaves 

the pores are minute and frequently are revealed only through 

a hand-lens or by sections. In some material I have examined 

the pore-cavities were already formed in the leaves before there 

was any indication of an orifice developing. Hairs are present 

in many of these pores and frequently the hairs are of two types, 

short-strigose thick-walled hairs with small lumina and long 

crisp and frequently thin-walled collapsed hairs which reveal 

a large lumen when re-expanded. These pores have been re- 

ported as glandular or as glands in the earlier literature but 

Spegazzini (Ann. Soc. Cien. Arg. 49: 124. 1900) examined fresh 

material and concluded they were not. He called them cecidio- 

domatia. In the large pores there are frequently small insects. 

The exoskeletons were in poor condition in the material I have 

examined but they were tentatively identified as acarina or 

mites, probably of the Eriophyidae. 

The inflorescence may be terminal, axillary, or extra-axillary, 

being either supra-axillary or opposing the leaf. It isa modified 

panicle in most species. True panicles may be found in the South 

American species but in the others the main axis is indeterminate 

and the secondary branches cymose. In C. latifolia and C. 

Brassii the basal branches are as long as the main axis but in 

most of the others all secondary branches are subequal and 

rarely over 1 em. long. The flowers are sessile, articulated be- 

low the calyx and subtended by bracts. The flowers are conglom- 

erate at the ends of the branches when young but as the axis 

develops they become secund in a scorpioid cyme. In C. . latifolia 

and C. Brassii these scorpioid cymose branches are bifurcated. 

All of the other species have unbranched cymes. 
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The floral articulation of this genus varies slightly from that 
found throughout the family. The calyx is extremely fleshy and 
the portions below. the calyx-lobes are gibbous. The vascular 
strands from the peduncle extend up into the calyx, so that the 
actual point of articulation is sunken in the base of the calyx. 
A well developed socket-articulation of the calyx is character- 
istic of the genus. 

Considerable discussion has appeared concerning the type of 
floral aestivation existing in this genus. The broad usually 
ovate-obtuse calyx-lobes are imbricate. The corolla, however, 
has been considered valvate by some workers and imbricate by 
others. The petals are usually oblong and quite thick. They 
have a more or less prominently protruding midrib and an in- 
flexed apex. The apices may be broad or may be attenuate, and the ends frequently twist or become agglutinated, hindering the 
opening of the flower. The bud-apex is sunken, with the back 
of all five petals exposed. This could not occur if the aestiva- 
tion was truly imbricate. The arrangement of petals in Citron 
ella is either strictly valvate or a modified valvate condition 
due to the extreme thickness and fleshiness of the parts. Hither perfect or polygamous flowers may be found in Citron- 
ella. Five species have been reported in monoecious, C’. Mooreét, C. suaveolens, with some examples in ( Gongonha, C. apogon, and C. costaricensis. I have seen no authentic material of the first two species but the reduction of one sex is apparently com- plete, judging from the description. In the latter examples the flowers are functionally unisexual through the depauperization of one organ. Usually it is the stamens that are sterile an much smaller than normal. An occasional flower may be found in which the ovary had failed to develop a locule. In many of these abnormal cases the floral parts may be reduced to four in number, 
The filaments are usuall 

width may be uniform from 

apex and a cordate base. 
are elliptic-oblong and not 
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The characters of stylar length and obliqueness of the stigma, 

which Engler used to distinguish three genera among this com- 

plex, do not hold true if sufficient material is examined. The 

ovary is essentially gibbous, since the style is slightly eecentri- 

cally situated. There is commonly but one locule developed, 

with two anatropous ovules pendent from near the apex. Two 

locules may appear in some flowers, each with two ovules and 

the ovary with two styles. 
The fruit of the genus Citronella is unique in the family. The 

drupe has a thin sarcocarp, only moderately fleshy, and a thin 

putamen. The putamen may be smooth, irregularly rugose, or 

strongly prismatic and angled. Characteristic of this fruit is 

the development of a dissepiment or partial partition along a 

radius of the locule, extending from the apex to the base. This 

dissepiment is present in the ovary as a small ridge and con- 

tains the vascular supply to the ovules. One ovule is pendant 

on each side of the ridge. In the ovary the ridge is curved with 

the ovary-wall, but as the drupe develops the thickened portion, 

containing the vascular supply, remains straight and at maturity 

is vertical in the center of the locule. A thin wall is formed be- 

tween this thickened central column and the ovarian wall. Only 

one of the two pendant ovules develops and this seed has a 

minute embryo and a copious amount of endosperm. The endo- 

sperm conforms with the shape of the locule and is folded around 

the dissepiment, being hippocrepiform. The funicle is enclosed 

in the central column and enters the locule at the apex. The 

raphe is short and the vascular strands fimbriate promptly, so 

that no definite chalaza is found. The pattern of the raphe just 

described for Citronella is slightly variant from that found in 

other genera. It is possible that the endocarp-canal found in 

the other genera or the groove of the endocarp, which houses 

the funicle in some, may be comparable to the central column 

in Citronella. The fimbriation of the raphe has no counterpart 

in the other New World genera examined; however, there is 

strong median vascular strand ing down the seed at 90 

from the dissepiment. 
The frequent occurrence of two locu 

Citronella raises the question, what was t 

les and two styles in 

he primitive condition 
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in this genus. In a normal one-celled ovary of Citronella there 
is evidence of one or two rudimentary styles and locules. At the 
base of the style may be found small protuberances which have 

been interpreted as stylar rudiments. They contain no vascula- 

tion. In the ovary also there will be a cavity or a mass of 

differentiated tissue between the vascular strands of the dissepi- 

ment and the ovarian wall. As many as two definite cavities 

without any indication of ovules have been found, although, 

commonly, only one such cavity is present. In many ovaries 
no evidence of this nature has been found. 

Since the vasculation of the dissepiment is eccentric in the 

two-loculed ovary it is possible to presume, as Miers has done, 
that the primitive condition was a three-loculate ovary. It 8 

evident in this genus that the uniloculate ovary was derived 

from the biloculate by abortion of one locule. On this basis the 

closest affinities of the genus are with Emmotum which has a 
regularly pluri-locular ovary. Citronella has a more primitive 

wood-structure than does Emmotum and compares more favol- 

ably with Dendrobangia on this basis. 
More economic uses have been reported for Citronella than for 

any other genus of the Icacinaceae. Citronella Gongonha has 

an extensive use in South America as an inferior substitute for 

Ilex paraguayensis in making maté. The two plants have a 

remarkably similar appearance and it is possible that this use 

arose through a confusion of the plants. The essential ail 

necessary for maté is in much smaller quantities in the foliagé of 

C. Gongonha. It is possible to distinguish between these plants 
on anatomical characters of the leaves. In addition t0 this 

use C. Gongonha is frequently cultivated as a shade-tret . 
pot-plant or as a greenhouse shrub. Along with C. mucr wees 

It 1s reported to be an excellent hedge-plant, probably becaus? ‘ 

its rigid, frequently spinose-margined leaves. C. Mooret ® ae 

of the largest trees of the Australian rain-forests and its 

as a lumber tree is well known. It is frequently used for @ 
veneer in cabinet work. Other Old World species are © 
locally by the natives for axe-handles and general constructio® 
because of the hardness of the wood. ; 

Specimens cited in this paper are from the following herban® 
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Arnold Arboretum (A), Brisbane Botanical Gardens, Brisbane, 

Australia (B), Field Museum of Natural History (FM), Gray 

Herbarium (G), Herbarium, Bureau of Science, Manila, Philip- 

pine Islands (M), New York Botanical Gardens (NY), Her- 

barium, Instituto Lillo, Univ. Nacional de Tucuman, Argentina 

(T), United States National Museum (US). The author is 

grateful to the directors of these institutions for the use of the 

materials. 

Key TO THE SECTIONS 

yp ices axillary, terminal or rarely extra-axillary; buds 

; filaments short, stout; anthers on ate-oblong, apex 

; leaves co mmonly with axillary pores, rarely 

— on dryin , Margin carti inous, entire or spinose- 

dent Species of the New World.........+---s.sss20005 Eucitronella 

axillary or te’ ; 

broadly at ide too attenuate at the apex; dhl te oblo
ng, 

; Se at ase; leaves S ; 
ack on drying, margin entire, not cartilaginous. pecies 0 : 

the Old World” ie 2 SLE. cat uals ay Ae ee Euchariessa 

Hections Eales sect. nov. 

Plantae tiis axillaribus, gemmis globosis, 

antheris ovato- pene apice et basi rotundatis, axillis nervorum 

foliorum cavositatem porosam gerentibus, margine foliorum 
cartilagineo integro vel spinoso-dentato. 

Key TO THE SPECIES 

Ovary de nsely to sparsely p 068 Infl inal; flowers polyga- n florescence opposing the ged or term: C. costaricensis 
Pa en We ee eds 

Ck ee a © bono ee eee ee ace ee ee ee ee ee 

Ovary sparsely pilose; leaves coriaceous, rigid; petals 
cent outhide 0 a ee ee eee 

Ovary glabrous 
=> cuspidate, margin cartilaginous 

Inflorescence terminal; leaves oblong g-lanceolate to ova ig 
46.5 cm. long, midrib and veins only slightly prominent, C, mucronate 

rescence axillary or terminal; leaves ae to elliptic, 

7-14 cm. “ink: mii & nd veins promi 
_C. Gongonha 

Leaves not —— a slightly cartilal 

Inflorescence terminal o: 
ome 

Leaves oblong to Showdis 7-10 em. long, 1 fat, veins a, 

tinct; calyx pubescent; flowers polyg: . apogon 

— obovate, 4-6 cm. long , margin revoluie, veins 

] 
nly ciliate; 

C. Engleriana 
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Inflorescence extra-axilla ¥. ; ; : _ Leaves with pores in axils of primary veins, entire, sweet- nas signee TNE ee ae eae mv cele gtity oe a C. melliodora Leaves without large axillary pores in axils of primary veins but with numerous small pores in the bifurcations of these veins. 
: DOR die C. — Leaves spinose-dentate.....017 10/7777 C. ilicif 

CITRONELLA COSTARICENSIS (Donn. Sm.) Howard, Journ. Arnold Arb. 21: 471. 1940. 
: Villaresia costaricensis Donn. Sm., Bot. Gaz. 31: 110. 1901; Standley, Field Mus. Pub. Bot. 18: 636. 1937 

brown, the crown dense; branches light brown, sparsely ee becoming glabrate; petioles 4-8 mm. long, suleate a pu berulous, soon glabrate; lamina oblong-elliptic, 9-12 cm. long, 

elliptic, 3.5 mm, long, 1.5-2 mm. wide, glabrous, apex atten fertile stamens 2.6-3 mm. high, the filaments broadest below 
shorter than the ovary; fertile pistil 2.5 mm. long, the ee Ovary globose, the short style glabrous, the stylar rudime 

-©-18 cm. in diameter, the putame, longitudinally ridged, the ] 
€ minute embryo to 2 . long. Tyre Specimen: Tonduz T1664 (US 1394149), collected at Copey, Costa Rica. ILLustrRation: Puate 5A. | 

1664 
SPECIMENS SEEN: Costa Rica. Cartago: Copey, Tonduz ie) (US type, ,G, NY isotypes), 7351 (G, NY, US), 7388b ae 

11695 (G, US), 11791 (US) ; El Rosario de Orosi, Pittier 11357 
(US) ; La Brisa de Zarcero, Austin Smith H-440 (FM), se 
(FM), Fer FM); San José, Santa Maria de Dota, Standl 

, n J 1 (FM); La Ventofor : i" Poas, Standley 34575 (US). entolen, S. slope of Voledn de Po 
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Occasionally completely unisexual flowers are found in C. 

costaricensis. Examples of flowers with sterile stamens are 

known for other species but this is the only instance where com- 

pletely sterile pistils have been reported among the New World 

species. Among the staminate specimens there were no fertile 

pistils in any of the flowers of an inflorescence. In an inflores- 

cence with fertile pistils some perfect flowers were found. In 

the flowers with functional pistils the ovary is one-celled, with 

one other smaller cavity eccentric to the fertile one. Two stylar 

rudiments are usually present at the base of the functional style. 

The sterile stamens are usually perfectly formed but much 

smaller than normal and their anthers develop no pollen. 

The inflorescence is commonly opposite the leaf in this species. 

Its secondary branches are cymose, with the flowers glomerate 

at first, becoming slightly secund-scorpioid. The leaves have 

‘exceedingly large pores in the axils of the veins and the midrib. 

The drupe is larger than those of the other New World species. 

In all of these characters, except the pores, this species shows 

a closer relationship with species of the Old World than with 

those of the New World. 
Plants have been collected from the high altitudes of Costa 

Rica between 1800 and 2500 meters. The trees are large and in 

deep forests. The fruit looks like a plum but is inedible. 

CrrgoNELLA MEGAPHYLLA (Miers) Howard, Journ. Arnold Arb. 
21: 472. 1940. 

Villaresia megaphylla Miers, Ann. Mag. Nat. Hist. Ill. 9: 
114. 1862, Contrib. Bot. 2: 119. 1860-69 

Villaresia citrifolia Borzi, Boll. Ort. 
Villaresia grandiflora Fisch. ex Regel, Gartenfl. 5: 6 

6: 1, t. 180. 1857, V. grandifolia on plat 
Villaresia grand one aaaing 

, as synonym of V. mega a. 

Villarests pees so cme Miers, Ann. Mag. Nat. 
Hist. IIT. 9: 115. 1862, Contrib. Bot. 2: 120. 1 . 

Tree, the branches glabrous; petioles slender, 2 cm. long, 
canaliculate above, glabrous; lamina oblong to narrowly elliptic, 

16-19 em. long, 5-8 cm. broad, subcoriaceous, glabrous, dull 

gray-green above when dry, lighter below, acute, 

Bot. Palermo 1: 44. 1897. 

1, 1856, 

axillary pores ‘ 

low, the slightly prominent to inconsp! 
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oblong or obovate, 4-4.5 mm. long, 1.5-2 mm. wide, glabrous, 
stamens 3-3.2 mm. long, the ovate anthers 0.8-1 mm. long; ovaly 
globose, 2 mm. diameter, densely hirsute, the glabrous style short, 

the capitate stigma rugose; fruit not seen. 
Tyre Couzection: Miers s. n. from Freichal, at the foot 0 

the Organ mountains, Rio de Janeiro, Brazil (not seen). , 
IntustRATION: Miers, Contrib. Bot. 2: pl. 71. 1860-69, as |. 

macrophylla. we 
SPECIMENS SEEN: Brazil. Rio de Janeiro: Chacara do i 

Occhioni, Herb. Jard. Bot. Rio 3456 (US). Sao Paulo: cu 

vated in the Botanic Garden, Hoehne 29752 (FM, NY). Ke 
Vernacutar Names: Congonheira,-Mborebi-caa, Palo de anta, 

Yerba de anta, Mborevi-Kaa. 

This tree is frequently used as a source of paper-pulp and, 

more commonly, as firewood, according to Spegazzini. 

Crrroneiza Panicutata (Mart.) Howard, Journ. Arnold Arb. 

21: 473. 1940. DC. 
Leonia paniculata Mart. Flora 24 (2): Beibl. 26. 1840; 

Prod. 8: 669. 1844. P 
Leretia paniculata Miquel in Mart. Fl. Bras. 7: 17. 185 "116 

Villaresia paniculata Miers, Ann. Mag. Nat. Hist. HI. 9: 110. 
1862, Contrib. Bot. 2: 121, 1860-69. on 

Villaresia paniculata var. intermedia Hassler, Fedde Repert. 
14: 164. 1915. | a 

Trees to 10 m. tall; the branches stout, glabrous; petiols J Hee 

to 1 cm. long, broadly canaliculate above, glabrous; lamina da 
9-11 cm. long, 3-5 em. wide, corlace™ 

, the base cuneate or acute, the midrib sulcate ag and prominent below, the 5 pai f 

axis and densely arene : 

, perfect; calyx-lobes broadly oV®"" 
. wide, densely hirsute; petals ap 

1.2-1.6 mm. wide, sparsely short-strigose & = 
nside; stamens 2-2.3 mm. "05 
middle, the oblong anthers e 

mm. long; ovary globose, 1.2-2 mm. in diameter, densely hirsu™ 
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the short style glabrous, the capitate stigma rugose; drupe 

obovate, the apex cuspidate, the base acute or rounded, 1—1.5 em. 

long, 1-1.2 em. in diameter, glabrous, purple when ripe. 

Type Couiection: Martius Herb. 460, made in Brazil, Capo- 

capanae, prov. Sebastiano-politanae. 
LLUSTRATION: PLATE 4A. 
SPECIMENS SEEN: Brazil. Minas Geraés: Fazenda do Paraiso, 

Mexia 5128 (FM, G, NY, US); Caldas, Regnell [11-381 (US) ; 
Ri : : 

1195 (NY) ; Glaziou 88288 (FM). No state given: Mart. Herb. 

460 (type photo FM) ; Warming s. n. (photo type of var. obtusi- 

folia FM, G). Paraguay. Cordillera de Altos, Fiebrig 135 (A, 

FM, G, US) ; Paraguay centralis, Sapucay, Hassler 11872 (A, G, 

reid Argentina. Missiones: Gobon, Puerto Leén, Venturt 111 

VERNACULAR NaME: Perobossu. 

I tentatively place C. ramiflora Miers (Ann. Mag. Nat. Hist. 

III. 9: 116. 1862, Contrib. Bot. 2: 120. 1860-69), C. paraguaien- 

sis Hassler (Fedde Rep. 14: 164. 1915), and C. virescens Miers 

(Ann. Mag. Nat. Hist. III. 9: 115. 1862, Contrib. Bot. 2: 120. 

1860-69) in synonymy with C. paniculata. I have not seen 

authentic material of these species. When Miers described C. 

ramiflora and C. virescens he did not know C. paniculata and he 

recognized the possibility that either of the two species might be 

identical with C. paniculata. Miers established these species on 

slight differences in the pubescence of the ovary, 4 variable char- 

acter in C. paniculata, where the ovary may be slightly pubes- 

cent or may have only a few hairs on the sulea. Since all stages 

of variation are found it is not possible to draw satisfactory lines 

tween the extremes, as Miers has done. For this reason I 

consider C. paniculata a variable species and include C. ramt- 

flora and C. virescens in it. Hassler’s distinctions for C. para- 

guaiensis are unsatisfactory and that species, too, must be in- 

cluded here. 
More material may also prove that the differences between 

C. paniculata and C. megaphylla are not substantial. At the 

present time the pubescence on the outside of the corolla and 

the larger submembranaceous leaves are the characters which 

seem to distinguish the present species from its relatives. = 

Both Engler and Miers have cited the wrong type specimen In 
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their discussion of this species. The type specimen is Leonia 
paniculata Martius Herbarium, number 460 not 420. I have 
seen a photograph of it. 

The collection by Warming, on which Engler based Villaresia 
megaphylla var. obtusifolia, is referable to Villaresia paniculata. 
I have seen a photograph of the type. 

CITRONELLA MuUCRONATA (Ruiz & Pavon) D. Don. Edinb. Phil. Journ. 13: 243. 1832; Howard, Journ. Arnold Arb. 21: 473. 1949. 
Villaresia mucronata Ruiz & Pavon, Fl. Peruv. Chil. 3: 9, t. 231. 1803; A. Juss. Ann. Sci. Nat. 25: 14, t. 3, fig. 2. 1832; Reiss., 

Fl. Bras. 11 (1): 75. 1861. Villaresia chilensis Stuntz, U. 8. Dept. Agr. Bur. Pl. Ind Invent. Seeds Pl. Imp. 32: 39. 1914, not Citrus chilensis Molina. Villaresia pungens Miers, Ann. Mag. Nat. Hist. II. 9: 112. 1862, Contrib. Bot. 2: 116. 1860-69, : Villaresia Congonha var. pungens Engler, Fl. Bras. 12 (2): 57. 1873. 
at Villaresia mucronata var. laeta Miers, Ann. Mag. Nat. Hist. III. 9: 111, 1862, Contrib. Bot. 2: 116. 1860-69. 7 : eta chilensis Poepp. ex Neger, Bot. Centralbl. 84: 307. 

Small tree, to 8 m. tall; the branches yellow-puberulous, he quently fasciated; petioles 0.5 cm. long, suleate above, puberulo 

ong; pistil glabrous, conical, the style i 

cae. Couurcrion: Ruiz & P, avon, 8. n. made at Concepcion; e. 
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InLustRaTIONS: Miers, Contrib. Bot. 2: 67. 1860-69 as V. 
mucronata Ruiz & Pavon, Fl. Peruv. Chil. 3: pl. 231 b. 1803; 
Fl. Bras. 11 (1): t. 22. 1861. 

PECIMENS SEEN: Chile: Coquimbo, Dept. Ovalle, Bosque de 
Fray Jorge, Muios & Coronel 1394 (G); Quillota, Bertero 1394 

(FM, G); Rancagua, La Leona, Bertero 749 (FM, G); Temuco, 
Sargent s. n. (G); Bureo, Joseph 3445 (G) ; Temuco Joseph 4681 

(G); Antuco, Poeppig 703 (photo FM, G). No locality given. 
Dombey 595 (FM) ; Cuming s. n. (FM, G) ; Ruiz & Pavon (FM, 

ex Herb. Horti. Bot. Matritensis, photo FM). 
VERNACULAR Names: Naranjillo, Patagua, Guilli-patagua, 

Citronnier, Congonha do sertéo, Herva de anta com espinho. 

Citronella mucronata is frequently cultivated as a shade or 

park tree. The wood is used for fuel and for paper-pulp. The 

leaves lack the aromatic oil necessary for maté. Gay reports 

a superstition that hernias may be cured by lying under the 

tree or by the use of the plant. 

Engler incorrectly attributed the specimen collected by Cuming 

to Concepcion, Paraguay, instead of Chile. This is the speci- 

men upon which Miers based V. pungens. An isotype of the 

species is definitely identical with C. mucronata, so that I have 

referred V. pungens and V. congonha var. pungens to synonymy 

under C. mucronata. 

Spinose-margined leaves are reported both for older plants and 

for sucker-shoots. The normal leaves are entire and eartilaginous- 

margined. V. mucronata var. laeta, established by Miers for 

plants with leaves truncate at the base, is not & substantial 

entity. Such leaf-forms are common and frequently may be 

found on the same branch with leaves having acute bases. 

Stuntz made the new combination, Villaresia chilensis, for this 

plant, as Miers has referred Citrus chilensis Molina to the 

synonymy here. I have pointed out in an earlier paper (Howard, 

l. c. 473) that Citrus chilensis cannot belong here and probably 

represents a true Citrus. The new combination made by Stuntz 

is not applicable to this Chilean plant. 

Occasional female flowers may be f 

stamens having sterile anthers. 

Crrronetta Gonconua (Mart.) Howard, Journ. Arn 
21: 471. 1940. 

ound with depauperate 

old Arb. 
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Cassine Gongonha Mart. Reise Bras. 1: 285. 1823; Travels 
Braz. 2: 100. 1824. 

Ilex Gongonha D. Don, Lambert, Gen. Pinus, 2: app. 7** t. 
6. 1824. 

Villaresia Congonha Miers, Ann. Mag. Nat. Hist. III. 9: 112. 1862, Contrib. Bot. 2: 117. 1860-69. 
Myginda Gongonha DC., Prod. 2¢. 12, 1825. 
Villaresia cuspidata Miers, Ann. Mag. Nat. Hist. III. 9: 113. 1862, Contrib. Bot. 2: 118. 1860-69. 

*Villaresia Gongonha C. Muell. Walp. Ann. 7: 569. 1868. 
XVillaresia mucronata sensu Reiss. in Mart. Fl. Bras. 12 (2): 
75, t. 22. 1872, not Ruiz & Pavon. 
“*Villaresia mucronata sensu Sprague, Bot. Mag. 137: t. 8376. 1911, not Ruiz & Pavon. 

; ree to 8 m. tall; branches yellow, glabrous, frequently fasci- ated; petioles short, 0.5-1 cm. long, stout, deeply canaliculate above, glabrous, yellow; lamina oblong-lanceolate, ovate, ellip- 

pairs of veins slightly raised and sulcate above and slighty 
inent below, the entire margin cartilaginous, slightly revolu 

stamens 2-3 mm. | re 
long; pistil glabrous, the ovary globose-conical, the stout sty 

. . . 69 “2 Chil. 

; Bot. Mag. 137: t. 8376. 1911; Rev. 1824 Hist. Nat. 21: 1997 1917; Lambert, Genus Pinus 2: t. 6, em ISTRIBUTION: Brazil, Paraguay, Uruguay, Argentina. 385 ce mapas SEEN: Brazil. Sao Paulo: Butantan, Hoehne 

- “Argentina. Missiones: Santa Ana, Rodrique? ‘ ; (T) ; Formosa: Colonia Clorinda, Venturi 9111 (US). Un Treinta-y-tres: Tacuari, Herter 1624 (FM, G) ; San Bernat 

0 ee 
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between Piray6é and Tacural, Osten 9121 (T). Paraguay. Cara- 
pegua, Rojas 3343 (NY, US); Ygatimi, Yerbales & Sierra de 
Maracayu, Hassler 5495 (A); Villa Rica, Jorgensen 4492 (US), 

4498 (A, FM, NY, T, US); Yuguiri, Lugue, Rojas 1736 (T); 
Asuncion, Aregué, Malme 856 (G). 
VerNACULAR Names: Yapon, Maté, Yerba de palos los para- 

guayos, Gongonha, Congonha, Congofia, Cad-guazti, Cad-ré, 
Caona, Tarumé del pantano, Palo de pantano, Congonha de 

bugre, Congonha falsa, Falsomaté, herva de anta. 

The branches of this species are often either clustered at a 

node or actually fasciated and flattened. A rare flower may 

possess a few scattered hairs on the ovary. * The cartilaginous 

margin and the cuspidate tip of the leaf readily distinguish this 

species. 

The collection by Bornmiiller (749) is the host for the type- 

specimen of fungus, Pyenoderma Villaresiae Sydow. 

Engler reduced Villaresia pungens of Miers to the status of 

a variety and referred it here. The type specimen was collected 

by Cuming at “Concepcion,” which Engler mistook to be the 
Concepcion in Paraguay. I have referred V. pungens and V. 

Congonha var. pungens to synonymy with C. mucronata. Most 

of Cuming’s work was done in Chile and the plant is obviously 

a spiny shoot of C. mucronata. 

CITRONELLA riseb.), comb. nov. 
Emmotum Fen abi fete Clear Abhandl. 24: 149. 1879. 

wide, rigid-coriaceous, gla- 

acute or cuneate, the midrib sulcate above and prominent ye 

n ng pores 
entire, slightly 
icled, the pan- 

ow i 
branches; calyx-lobes ovate, 1 mm. long, dies ne nas obtuse or acute, fleshy, sparsely hirsute; P etals oblong, * rrow mm. long, 0.9-1.7 mm. wide, the apex extended to @ na : : 7 : ‘ 3 oh q long 

spatulate appendage, midrib prominent; stamens 1-1.2 mm ’ 

partially sterile, the oblong anthers slightly diverging st po 
base; pistil glabrous, the globose ovary 1 mm. in diameter, 
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eccentric style strongly suleate and 1 mm. long, the capitate 
igma rugose; fruit immature. 
Type Cotiection: Lorentz and Hieronymus 438, from Oran 

ntina. 

SPECIMENS SEEN: Argentina. Oran near San Andres, Lorentz & Hieronymus 438 (NY, photo FM, %soryrr). Bolivia. Santa Cruz: Samaipata, Steinbach 8245 (FM, NY). 
VERNACULAR Name: Laurel. 
Steinbach’s plant was collected at 1400 meters altitude and was 

in flower in October. The flowers are functionally unisexual. 
In the specimens cited above, the flowers were mostly pistillate, 
although a few flowers with fertile pistils had stamens with a 
small number of pollen grains. Usually the pistil was well devel- 
oped but the stamens were minute, well formed, but completely sterile. The ovary, which Grisebach described as three-loculate, 
is commonly one-celled, as in other species of Citronella. In 
C. apogon the vascular mass of the dissepiment protrudes into the locule of the ovary but at the junction of this partition and 
the ovarian wall are remnants of other locules. These are two 
more or less distinct regions of soft punky tissue which may 
represent the two other locules mentioned by Grisebach. No 
indication of ovules could be found in this tissue and only one 
small cavity was present. The fruits are not known. Older 
flowers, with enlarged pistils or young fruits, show only one locule and two ovules, one of which is clearly shrunken. 

C. apogon. is clearly distinct from the other species by the flat oblan 

» the inconspicuous veins 3-4 pairs, the P? isehehe the margin revolute entire and not cartilaginous oF only on ‘eal So; inflorescence terminal, paniculate, to 2 cm. long; ers chis yellow-hirsute, ovate hirsute bracts 1.6 mm. long; flow 
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clustered at the ends of the branches; calyx 2.1 mm. in eT 

fleshy, the broadly ovate glabrous or slightly ciliate lobes 1-1 

mm. long and 1-1.2 mm. wide with apex rounded; petals a 
oblong, 2.5-2.7 mm. long, 1.3-1.6 mm. wide, gla abrous; stamens 

3.1-3.3 mm. long, the filaments oblong to broadly subulate, the 

oblong anthers 0.8-1 mm. long; pistil conical, glabrous, the 

ovary subglobose, 1.1 mm. in diameter, the style short, the capi- 

ate stigma rugose; fruit. unkno 

Type Coutection: Glaziou 17575, from Serra des Orgas, Rio 

ILLUSTRATION: PLATE 4B. 

a SEEN: Glasion 17575 (FM isotype, photo. of TYPE 

G) 

The size and shape of the leaves allow this species to be 

readily recognized. 

CrTRONELLA melliodora (Sleumer), comb. no 

Briquetina melliodora Sleumer, Notizbl. ys 20. 

Tree 12-15 m. high, trunk-diameter ; the branches 

glabrous; petioles 1.2-1.7 cm. long; lamina oblong, rarely ovate- 

oblong, 18-25 em. long, 7-19 cm. wide, subcoriaceous, glabrous, 

ree both sides, entire, short-acuminate with a subacute 

urved acumen 1.3-2 cm. long, the broadly cuneate or rarely 

erie base almost Retiboc ‘the veins 4-5 pairs, 

veins bearing pores; inflorescence 6—1 (20 ; 

laxly pilose, the cymes manifestly peduncle flowers subsessile, 

the anthers ovate-oblong; tbe ovoid & 
the stigma subcapitate; fruit u 

Type Specimen: Tessmann 4474 (Herb. Berlin, a peen), cole 
lected in Peru, Upper Maranon, Mundung des Santiag 

Further study may show that this species is 
C. incarum for, according to the description, 
the possession of pores in the axils of the prim, 

midrib and has a sweet odor. I have not seen material of it. 

rnold Arb. 

not distinct from 

it differs only in 

ary veins and the 

CrrRoNELLA iNcarum (Macb.) Howard, Journ. A 

spel tag 11: 26. 
Briquetina incarum Macbride, Field Mus. Pub. Bot. 

1926. 

Briquetina mollis Sleumer, Notizbl. 15: 231. 1940. 

Ee ta stiam affinis Standley ex Sleumer, 
Notizbl. 15: 232. 1940, 
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Tree or shrub with scrambling branches; the pas: mere: chestnut brown and ferrugineous-tomentose or pte: = and becoming glabrate, the old branches ash-gray, pe fissured; petioles stout, 0.7-1.5 cm. long, broadly can 

subulate, two rudiments present, the capitate pines ay drupe ovoid or ellipsoid, 1 em. long, 0.8 em. in diameter, brown when : 
Type Specimen: Macbride 4050 (FM 535116). “Je 4050 > Peru. Huanuco: Mufia, Meco a (FM typr). Yanano: Macbride 3748 (FM, US). San Liber- Juan Jui, upper Rio Hullaga, Klug 3807 (FM, G, NY) berhauer tad: prov. Pataz, valley of Mishiollo below Ongoén, We US). 

sd Sleumer published the name Briquetina affinis and — Al it to Standley. Such a plant has never been describ a though Sleumer referred a collection cited above to such a SJ ee and gives a key to distinguish them I find the key very unsatisfactory, While there is a large difference mye altitudinal ranges of these two plants and a slight ate ces in the general appearance, I can find no substantial au in the flowering specimens available. It seems best to refer the collections to C. incarum. 
; by Cannot distinguish between B. mollis, as in Sleumer, and the type specimen of C. incarum. The ae the often persistently crispose-tomentose on the lower surface coe leaves and it is upon this character that B. mollis was establis 

OIE ES TRS EN eT COI pate nat Te Oe 

ee Ee 
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Unique in this plant is the absence of large pores in the axils 

of the primary veins and the midrib. Instead, many small pores 

are found in the bifurcations of the secondary veinlets or along 

the primary arcuate veins, especially where they parallel the 

margin of the leaf. 

CiTRONELLA ilicifolia (Sleumer), comb. nov. 
Villaresiopsis ilicifolia Sleumer, Notizbl. 15: 232. igre Rh 
Citronella peruviana Howard, Journ, Arnold Arb. 21: . 

October, 1940. : ‘chueusil 
Trees 5 m. high; branches yellow-hirsute, becoming giabrate, 

fruit 
j Tein uae Weberbauer 6617 (Herb. Berlin, not ge collected in Peru, Junin, prov. Jauja, along the Rio - "1940 as OgteTATION: Howard, Journ. Arnold Arb. 21: pl. 4. ; 

itron } 1S j ee va 6617 (FM, G, HP sana ed Sleumer and I each described a new species of 3 rie 
on a collection by Weberbauer. I have pointed out ( : c. Age 

this specimen is intermediate in position gegen rf forms American species of Villaresia and Briquetina cue vgs it & link nadie thik acc genus, as Sleumer proposed for it. 

Section: Euchariessa sect. ney aes 

Plantae gerontogeae, inflorescentiis extra-axillaripns itis basi 
nalibus, gemmis obovatis, antheris oblongis apice 
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cordatis, laminis foliorum non poros gerentibus margine non 
cartilagineis integerrimis. 

KEY TO THE SPECIES 

Inflorescence eeu basal branches elongate; eng bifid. 
Fruit ovoid, 1.5 cm. in diameter; putamen 1-2 mm. thick, 

rugose. Philippine TON iii eee C. latifolia 
Fruit ellipsoid, 1-1.5 cm. long, 0.6—-0.9 mm. in inset tie: ashen . 

men 0.5 mm. thick, smooth. New Guinea . .C. Brassit 
Inflorescence ews cymes simple, sak air 

One ainaae We hirsute, styl di t t. Australia. .C. Moorei ary densely irsu e, stylar rudiments presen 
Satan) a stylar rudiments absent. Java, Celebes. .C. suaveolens 

ow 
Semiecandent shrub; leaves obovate to oblong. New Cale- 

do nse ee pe a vases cpa ets Aas cae ee if 
Erect tr 
Fruit aetacintie, base rounded, apex attenuate; putamen a 

rugose, strongly angled. Fiji Islands. ... « «+« i... 4aeeeeee C. vitiensis 

Fruit globose; putamen slightly cnr not angled. 
Leaves submembranaceous, persistently pubescent; in- 

florescence opposing the Dg or or gf minal. Aus- igs 
tralia C. Smythit 

or terminal. 
ne prominently kel > ye rive aa to 

th of the peta tioles 2-3 cm a 
Philippine Islands. . iu ss i ee gee obit 

Petals not prominently keeled, petioles 1-1.5 pe 
long. 

apex rounded, the base cuneate or rounded. ...-> : 

CrrroNELLA LATIFOLIA (Merr.) Howard, Journ. Amold Arb. 
21: 472. 1940. 

Villaresia latifolia Merr., Phil. Journ. Sci. Bot. 14: he 18 
Tree; the branches dark brow wn, sea ai ecg? 

cm. long, broadly suleate above, glabro ; lam oe ol | 
to obovate, 14-18 em. long 8-10 pt “tide: veoriaceous, Tigi | 

argin 5 and gig revolute; inflorescence ‘termin al, “the panel 8 

Tyrer os tial Ramos Herb. Phil. Bar Sei. 24557, he i ag Pinipisakan, on the Catubig river, Samat, “Phil ppine 

ILLUSTRATION: PLATE 6, FIGs. 9-12 SPECIMENS SEEN: Ramos 24557 (A, NY isotypes)- 



Contris. Gray Hers. CXLII. 

B, CrrRONELLA APOGON. 

A, CrrroNELLA COSTARICENSIS. 



Conrris. Gray Hers. CXLII. 

Figs 1-8, CrrRONELLA PHILIPPINENSIS; FIGS. 9-12, C. LATIFOLIA. 
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CITRONELLA Brassii, sp. nov. 
Arb m. alta; ramulis teretibus adpresse fulvo-hirsutis 

vel glabratis, petiolis crassis 1-1.5 cm. longis canaliculatis, 
laminis foliorum ovatis vel ellipticis 12-17 cm. longis 5. 
latis coriaceis glabris utrinque lucidulis margine integris, apice 

acutis vel subrotundatis base rotundis costa supra valida elevata 
subtus prominente nervis 4 obliquis vel subarcuatis laxe an- 
astomosantibus venulis subdense reticulatis, infrutescentibus pa- 
niculatis supra axillaribus vel terminalibus 10-16 cm. longis, 
ramis inferioribus usque ad 3 em. longis, cymis bifidis subaequalis 

ad 1 em. longis rhachi sparse adpresse pubescentibus fructu 

“Stampa ie gmensiges utrinque rotundatis putamine 0.3 mm. crasse 

eve. 
SPECIMENS SEEN: Brass & Versteegh 13173 (A Typp), 13591 

(A), collected at the Bernhard camp on the Idenburg river, 

New Guinea. 

Trees of primary forests on ridges and higher slopes at alti- 

tudes of 350-850 meters. The bark is thin (4 mm.) and brown 

and scaly. The type specimen was collected in fruit in April. 

This species is similar to C. latifolia in the inflorescence, which 

has several long branches at the base; however, it is different 

from all other species in the small ellipsoid drupes, which possess 

extremely thin walls and essentially smooth putamens. The 

leaves are unique in being thick-coriaceous and shining on both 

surfaces. They turn black on drying. 

CrrroneLLA Mooret (F. Muell.) Howard, Journ. Arnold Arb. 

Villaresia Moorei F. v. Muell. in Bentham & ogre Fl. 

): 245. 1893. 

t 

llary or terminal, the panicle 6-16 cm. 

long, the rhachis hirsute, the branches subequ 

long; flowers sessile, secund-scorpioid, subten 

ovate bracts, unisexual or polygamous Be, 

petals obovate to oblong, 4.5-5 mm. long, 13- 

thick-fleshy, the midrib stout and glabrous; stamens 4 mm. long, 
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the flattened filaments narrowed at the apex, the oblong anthers 
0.9-1.1 mm. long and divaricate at the base, sterile; pistil 3.4 
mm. long, the globose ovary hirsute, the stout and fleshy style 
sulcate, stylar rudiments present, the capitate stigma rugose; 
drupe globose, 1-1.3 cm. in diameter. . : 

YPE CouLection: Charles Moore in F. Muell. herbarium 
(not seen), collected on the Clarence river, New South Wales, 
Australia. 

InLustrations: Proc. Linn. Soc. N. S. Wales 25: 4, t. 38. 
1901; Proc. Roy. Soc. Queensland 38: pl. 12, 13, fig. 12. 1926. 

a 
s. n. (B); Roberts Plateau, Lamington Nat. Park, Tryon and White s.n. (B); Atherton Tableland, Gadgarra reserve, Kajewskt 
1125 (A, NY), 1015 (A, NY). 
VERNACULAR NAMES: Churnwood, Soap Box, Corduroy beech, 

Australian beech, White Maple, Corduroy, Scrub Silky Oak. 
Mueller based this species on a specimen in Mueller’s her- 

barium collected by Dr. Charles Moore, Director of the Sydney 
Botanic Garden. This specimen was described as male and it 
apparently had no female parts, since none were described. 
Functional unisexuality of flowers in this genus has been i 
ported from some of the South American species; however, 12 
all of these examples the males are represented by well devel- 
oped organs. Among the specimens which I have referred to 
this species are some completely sterile specimens and some with 
fertile pistils but completely sterile anthers to the stamens. I 
ave not seen the type specimen and, while my material come 

pares favorably in leaf-characters with the original description, 
I'cannot be sure of their identity. The pubescent ovary is the 
first reported among the Old World species of this genus and 
easily separates C. Moorei from (. suaveolens. ; Plants of this species are among the largest trees of the family 
and are found at higher altitudes in dense tropical rain forests. 
The wood is light grey in color, close-grained and used in cab- 
inet making as a veneer. 

CITRONELLA SUAVEOLENS (Blume) Howard, Journ. Arnold Arb. 
21: 475. 1940. 

Pleuropetalon suaveolens Blume, Mus. Bot. Lugd.-Bat. Is 248. 1850. 
: Chariessa suaveolens Mig. Fl. Ind. Bat, 1: 794. 1856; Sleumer, Notizbl. 15: 229. 1940. 
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Villaresia suaveolens Valeton, Crit. Overz. Olac. 199. 1886. 
Trees; petioles short; lamina ovate to elliptic-oblong, lanceo- 

late, 6-17 ¢ m. lon 37 em. wide, coriaceous, shining, with 4-5 

pairs of voids, réieulate; the margins entire; bifioneesenis ter- 
minal, paniculate, the branches short, densely flowered, rhachis 

m se; flowers i 
apt ciliate; petals with prominent midribs; filaments subulate 
r filiform, fle shy, the anthers cordate and ‘obtuse; ovary gla- 
sein globose, the met filiform, rudiments absent, the stigma 
minute and ca apitate; fruit elongate-globose, 15-20 mm. long, the 
putamen thin. 

Type CoLLECTION: Jerukie, from the Sundaice Mts. of Java 
occidentale. 
Tuvstaation Valeton, Crit. Overz. Olac. pl. 5, fig. 32. 1886. 
DistripuTion: Specimens Sei been reported from Java, 

Celebes, aid British North Bor 
SPECIMEN SEEN: preci, Gowa, Lene Beroe ex Herb. Bot. 

Bog. 20434 (A, NY 

I have not seen any of the material previously cited for this 

species. The specimen here cited agrees with the very general 

descriptions now in the literature. A re-examination of the type 

material and a complete description of this species is much de- 

sired. Bentham thought that V. suaveolens might be the same 

as V. Moorei but the pubescent ovary in the female flowers of 

the latter species is easily separated from the glabrous ovary 

described for V. suaveolens. 

‘ SP on SARMENTOSA (Baill.) Howard, Journ. Arnold Arb. 

I: 1940. 
An bne eee sarmentosum Baill., Adansonia 11: 199. 1874. 

Woody climber, 3-4 m. tall; stems terete, hirsute to glabrate; 
petioles 1-2 em. long, sananaclien: lamina oblong-o obovate, 8-10 

em. long, 3-5 em. wide, coriaceous, glabrous, entire, obtuse to 

abruptly. acuminate, the base attenuate and slightly decurrent 

on the petiole; inflorescence terminal, the panicle 10-15 em. rs 

With secund-scorpioid branches to 1 em. long; flowers ile 
sessile, subtended by minute bracts; calyx-lobes omg e, 

noe bag k petals obovate-oblong, 3.8-4.5 mm. long, 

mm. w eshy, with midrib prominent; stamens 3-4 mm. long, 

the oblong anther 0.8-1 mm. long; pistil glabrous, 3-4 mm 

long lobose, 1 1-2-celled, the styles 1-2, ou sub- 
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Type Couuection: Deplanche 547, from Pum, Yate and Pic 
de Pueblo, New Caledonia. 

Intusrration: Engler Bot. Jahrb. 39: 175. 1906. 
SPECIMEN SEEN: New Caledonia, Prony 1576-A (A). 
There is no adequate basis for maintaining Sarcanthidion as 

a distinct genus. Baillon describes the plant as a climbing 
shrub; however, judging from the wood-structure, it is not a 
vine or liana and the structure is that of a normal erect shrub 
and is scarcely distinguishable from that of the other species of 
Citronella. This is the only member of the genus reported from 
New Caledonia. 

crassiusculis, antheris oblongis 1.2 mm. longis basi cordatis; 

rugoso; fructibus oblongo-ovoideis ad 3 cm. longis 1.5 em. latis 

in the Fiji Islands, Vanua Levu, Thakaundrove, Savu Savu bay 
region of Vatunivuamonde Mt. aa SPECIMENS SEEN: Fiji Islands. Viti Levu; Naitasirl, oT 
pumping station, Degener & Ordonez 13773 (A); Nasinu, Gt 

Ov 

This is the first report of the genus from the Fiji Islands. C. vitiensis is a clearly distinct species with angular prismati¢ 
drupes. 

CITRONELLA SMYTHII (F. v. Muell.) Howard, Journ. Arnold Arb. 21: 475. 1940. 
Villaresia Smythii F. v. Muell. Frag. 5: 156. 1866. Chariessa Smythii Becc. Mal. ae 118, 1877. 
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Villaresia adenophylla Domin, Bibliot. Bot. 89: 50. 1921. 
ree to 20 m. tall; branches ferrugineous-tomentose; petioles 

slender, 1.2-1.7 cm. long, canaliculate above, puberulous; lamina 

ovate-oblong, 9-14 em. long, 4-7 em. wide, sparsely hirsute 

above, densely so below, membranaceous, green, concolorous, 

acuminate or acute, the base rounded, the sulcate midrib densely 

pubescent below, the 3-4 pairs of veins slightly prominent, the 

margin entire; inflorescence terminal or opposing the leaf, the 

panicle 5-7 cm. long, with branches scorpioid; flowers sessile, 

glomerate, subtended by ovate bracts; calyx_hirsute, deeply 

lobed, the ovate lobes 0.7-0.8 mm. long and 0.5-0.7 mm. wide; 

the base rounded, the putamen thin and smooth. — 

Type Couuection: Dallachy s. n., from Rockingham bay, 

SPECIMENS SEEN: Australia. North Queensland: Atherton 

Tableland, Boonjie, Doggrell s. n. (A); C. T. White s. n. (B); 

(B, G); Mt. Spee, near Bambaroo, NW of 

(A); Rockingham Bay, Mueller s. n. (G, US); Johnstone river, 

Michael s. n. (B) ; Ravenshoe, Manuell s. n. (B). 

This is the only species in the Old World to have persistently 

pubescent leaves. 

CrTRONELLA PHILIPPINENSIS (Merr.) Howard, Journ. Arnold 

Arb, 21: 474. 1940. 
eo philippinensis Merr. Phil. Journ. Sc. Bot. 14: 414. 

19 
Chariessa philippinensis Sleumer, Notizbl. 15: 229. 1940. 

Tree 4-5 m. tall; the branches smooth and glabrous; petioles 

ly sulcate; lamina elliptic- 

oblong, 6-12 em. long, 4-6 cm. wide, coriaceous, rigid, glabrous, 

ini 
i } ute or round 

e midrib suleate above 



86 HOWARD 

tended by minute lanceolate bracts; calyx 1.5 mm. in diameter, 
1.5 mm. high, sparsely hirsute, the oe ovate lobes rounded; 
petals obovate-oblong, 2.5-3 mm. long, 1-1.2 mm. wide, t 
prominent midrib pecl-chayed and a a the lower helt of 
the ante filament to 4.5 mm. long, the broadly oblong anthers 
0. long, cordate and slightly diverging - the base; 
_ glabrous, 5 mm. long, the globose ovary 1.5 mm. in diameter 

—2 , the 1-2 glabrous and anual ives 3-4 mm. 
tae. the ae ‘and grooved stigma ase oon ovoid, 2-3 
em. long, 2 cm. in Sepp the putamen ru 

Type CoLLec : Ramos, Herb. Bur. Sci. "3967, collected on 
Mt. Palimlin, jel Lauzon, Saow waa Islands. 

ILLUSTRATION: PLATE 6 
SPECIMENS SEEN i ie opine: ak Ramos, Herb. Phil. Bur. 

Sci. 33267 (A, US isotypes), 33308 (A, US). 

Pistils with two styles and two-locular ovaries are very com- 
mon in the collections cited above. The styles of these are 
equally developed and strongly grooved on the adjoining sur- 
faces. There are two locules in each ovary. The pistil notice- 

ably elongates after anthesis of the flower. Citronella philip- 
pinensis is readily distinguished by the large prominent keel 
on the lower portion of the petals. The keel may protrude a 

distance equal to one-half the width of the petal. The petioles 
are longer than those of any other species. 

Specimens here cited were collected in flower and fruit during 
August at an altitude of 1000 meters. 

The combination Chariessa philippinensis, which I have at- 
tributed to Sleumer, was incorrectly made in Notizbl. 15: 229. 
1940, where Sleumer cites “Chariessa philippinensis (Merr.) 
Sleumer” but cited the name-bearing synonym as “Chariesst 
latifolia Merr.” Sleumer’s intentions are obvious and the mis- 
take was evidently a slip of the pen. 

CrTRONELLA SAMOENSIS (A. Gray) Howard, Journ. Arnold Arb. 
21: 475. 1940. 
een dona A. Gray, U. S. Explor. Exped. Bot. Phan. 1: 299, 1854. 
Chariessa sepia Engler, Nat. Pflanzenfam. 3 (5)? 245. 

Villoresia Samoense Valeton, Crit. Overz. Olac. ~ 1886. 
Shrub or small tree, 4 m. tall: branches glabrous, smo ooth; 

petioles 1-1.5 cm. long, suleate above, glabrous; iment proadly 
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ovate, 9-14 em. long, 6-9 (11) em. wide, coriaceous, frequently 

shining above, glabrous, acute, the base rounded, truncate or 

subcordate, the slightly immersed midrib prominent below, the 

veins -paired; inflorescence terminal or extra-axillary, the 

panicle to 19 cm. long, the subequal branches 1—1.8 cm. long, the 

rhachis puberulous; flowers perfect, sessile, glomerate, becom- 

ing secund-scorpioid, subtended by minute bracts; calyx-lobes 

broadly ovate, obtuse, ciliate; petals obovate-oblong, 4.3-4.8 mm. 

long, 1.3~1.8 mm. wide, thick, fleshy; stamens 4 mm. long, the 

thick and flattened filaments lingulate, the oblong anthers cordate 

at the base; pistil glabrous, 4 mm. long, the ovary globose, the 

sytle filiform or subulate, the rugose or grooved stigma capitate; 

drupe oblong-elliptic, 2.5-3 em. long, 1.5—-2 cm. in diameter, the | 

apex acute, the base rounded to subcordate, the putamen ob- 

securely longitudinally ridged. 
Type Specimen: U. S. 10543, collected by the U. 8. Exploring 

ophersen 3433 (NY, US); Tutuila: Tago-tago, Setchell 261 (G); 

Hua Pass, Stofoura, Setchell 217 (US); Wilder 36 (NY); U.S. 

Explor. Exped. (US 10543 type). Tonga. Eua Island: Powell 

Place, Parks 16205-a (G, NY); 16014 (US); Liku Cliffs, Parks 

ae ter Solomon Islands, San Cristoval, Hinuahaoro, Brass 

VerNAcULAR Names: Alo alovao, filifiloa, alaa. 

Christophersen reports a great variation in the shape of the 

leaves found on a single plant. The plants occur at altitudes of 

100-1500 meters. The wood is used by the natives for “digging 

up the ground.” It is also used for general construction. 

Crrroneia lucidula (Sleumer), comb. nov. 
Chariessa lucidula Sleumer, Notizbl. 15: 229. 1940. 
Small tree; branches gray, glabrous; petioles 0.6—1 em. long; 

lamina broadly elliptic, 6-10 em. long, 5-6.5 em. wide, round at 

apex broadly cuneate to almost round at base, coriaceous, gla- 

rous, olive-shining above, the slightly prominent veins 5-6- 

paired, the margin entire and slightly revolute; inflorescence ter- 

minal or supra-axillary, the panicles to 10 cm. long, the rhachis 

appressed-yellow-pubescent, the thick branches to 1 em. long; 

owers sessile, bracteate, congested in capitate clusters becoming 

secund-scorpioid; calyx-lobes ovate-oblong, 1 mm. long and 

wide, obtuse, ciliate; petals oblong, 4.3-4.6 mm. long, 1-1.6 mm. 
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wide, glabrous; filaments 2-3 mm. long, the elliptic anthers 0.8- 
1.1 mm. long; ovary ovoid, glabrous, the sie lair as long or twice. 
as long, the stigma sub-capitate; fruit imm 

Type SpecIMEN: Franc 1282 (Herb. Berlin, zt seen), collected 
on [le Mare, near Tadina, Loyalty Islands. 

SPECIMEN SEEN: Solomon Islands, Guadalcanal Island, Uulolo, 
Tutuve Mt., Kajewski 2562 (A). 
VERNACULAR Name: Gorin 

This species is very similar to C. samoensis but it differs in 
the smaller elliptic leaves which have cuneate bases and rounded 
apices. Dimensions of floral parts supplied in the original de- 

_ scription were probably taken from very immature flowers. 
Kajewski reports that the wood is very tough and is used for 

house-frames and axe-handles. Kajewski’s specimen was col- 
lected at an altitude of 1200 meters. 

I have seen a specimen in the herbarium of the Arnold Arbore- 
tum bearing the label “Plants of New Caledonia.” It was col- 
lected by Franc and is numbered 1282. It fits the description 
published by Sleumer for C. lucidula, based on a collection by 

_Frane also number 1282, but from the Loyalty Islands. The 
two localities are close together and it is possible that the spec- 
imen I have has only a general label and may actually be an 
isotype. 

Species ExcLuDED 
Villaresia dichotoma Miers, Seem. Journ. Bot. 2: 266, t. 21. 

At the time Miers described this Brazilian species he was 
maintaining that the genus Villaresia belonged in the Aquifolia- 
ceae and this species constituted part of his proof. I have not 

seen any material of it but from the excellent plate and the 
description conclude that the species does belong in the Aqut- 
foliaceae and not in the genus Citronella. There are numerous 
characters which exclude it from the Icacinaceae, such as the 
imbrieated ciliate petals which lack the inflexed tip, the ovarian 
disk and the strictly cymose inflorescence. 

Bogie emarginata Ruiz & Pavon, Fl. Peruv. Chil. Prod. 39. 

This is the type species of the genus Villaresia which does not 
belong in the Icacinaceae. The fruits are bivalved dehiscent 
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capsules with two tetragonal arillate seeds. The genus and 

species probably belong in the Celastraceae. 

Villaresia macrocarpa Scheff. Ann. Jard. Buitenz. 1: 13. 1876 

equals Gonocaryum pyriforme Scheff. 
Villaresia scandens Hassk. equals Chailletia timoriensis DC. 

Chariessa cauliflora Pulle, Nouva Guinea 8: 657. 1912 equals 

Pseudobotrys ce a (Pulle) Sleumer, Notizbl. 15: 235. 1940. 

EXPLANATION OF PLATES 

Piatse 4A. CrrronELLA PaNnicuLaTaA (M art.) Howard (Mezxia a 

Fig. 1, habit xX 14; Fies. 2-4, three views of a fert ile stamen, X 7; FIG 

petal, X 7; FIG. 10, adaxial view of the outer surface of a petal, showing the 

sparse pubescence, X 7; FIG. 11, a fertile oistil, showing the sparse pubescence, 

Puare 4B. er iragenengy ENGLERIANA (Loesner) now (Glaziou 17575). 

Fie. 1, habit, x 83 ers 2, mature stamen, x 8; FIG n erect stamen taken 

from a bud, X x iF 4, fertile pistil, X 10; ¥F G. 5, a ; cosaeiaitt tal diagrammatic 

erg of the fertile | saatil: Fic. 6, an abasial hatte of a petal, X 8; FIG. 7, a bud, 

Prats 5A. CrrRoNELLA cosTaRIceNsis (Donn. Sm.) Howard ( Tonduz 

11664). Fic. 1, habit, showing the extra-axillary position of the inflorescence, 

Xx rai FIG. 2, pauperized stamen from a functional female flower, 7; FIGS 

G. 8, diagrammatic cro 0 F 

sterile’ pistil, showing the three peti Pha ae st yles, x + bay 11, diagram- 

matic parasagittal section of a pheg? mi f 
LA’ N 

1, habit, X 14; Fic. 2, map, showing Gr og bear of “ two known speci- 

mens; Figs. 3-5, lateral, abaxial and adaxial views of the —- » X 12; 
Fig. 6, abaxial view of a petal, showing the narrowed in ee ane: 

: 
auperl 

stamens Xx 6; Fie. 8, reskint nth pistil, X 7; Fic. ®, diagrammatic Tongitudinal 

section of the pistil to show extent of one extra cavity; ria. 10, dia grammatic 

I -8 CITRONELLA PHILIPPINENSIS (Merr. ‘y oward (Ramos, 

Herb. Phil. Bur. Sc. 33267). Frias. 9-12 LATIFOLIA (Merr.) 

ward pmo Herb. Phil. Bur. Se. Lome Fie. 1, habit of C. pHILIPPINEN- 

8 12; FIG. 

X 12; Figs. ray side and abaxial asgpe of the parm showing the prominent 

keel, X 10; ric. 6, abaxial view of a fertile stamen, X 6; FIG. 7, Iruit, ; 

Fic. 8, diagra ie cross-section of, he fruit; FIG. 9, gti of C. LATIFOLIA, 
X 44; ries. 10-11, two views of the X 24; Fic. 12, diagrammatic cross- 

section of the fruit, showing the wadhiphe pi A: creat 
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, 5, 88 
‘elorean ice, 10, or elatum, 38 

f 

Alaa 

Alo alovas, 87 
£ 

£ 

Australian beech, 8 

Bareria, 50, 54 
Barreria, 10, 50, 54; theobromaefolia, 

Beech, Australian, 82; Corduroy, 82 
Briquetina, 10, 60, 61, 79; affinis, 77, 

8; incarum at S Lhe Fas "7: 
mollis, 77, 78 

Cad-guazu, 75 
Caé-r4, 75 
Calatola, 7, 8, 10-18, 15-17; sp., 59, 
pl. 1A; co slumbiana, 16, 17; co ostari- 
censis, 14-16, 18; laevigata, 15:16; 
19, 59, pl. 1A; venezuelana, 14, 16, 
18: ; Pastazana, 15-17, 20; mollis, 8, 

Calatolazno, 17 
aona, 75 

Casimirella, 10, 58; guaranitica, 58 
ne gongonha, 74 

Celastraceae, 5, 60, 89 
Celastrales, 5, 
Celastrineae, 5, 6 
Chailletia timoriensis, 8 
Chariessa, 60, 61; ea 89; lati- 

folia, 86; lucidula, ‘87; philippi- 
nensis, 85, 86; Moorei, 81; samoen- 
sis, 86; NS) ii, 84; suaveolens, 82 

Churnwood, 
Cironels, 7. 8, 10-12, 15, 16, 49, ve 

64, 67-69, 
. 5A; eta tae 62, 67, 76, 89, 

Ms 4 B; ; Gongon 3; 

p. i 

33, 80, 81; costaricensis, 

m , Of, 69, 7 
li ; Moorei, 62, 64, 
66, 82; mucronata, 8, 62, 80, 81, 82; 
0 67, 72, 73, 75; paniculata, 67, 

, 89, pl. ‘4A, var. obtusifolia, 
<1; 

philippinensis, 80, 85, 86, 89, 
pl. d. ramiflora, 71; samoensis, 80, 

86, 88; sarmentosum, 62, 80, 83; 
Soy il 62, 80, 84; suaveolens, 64, 

2; virescens, 71; vitiensis, 80, 

Citronnier, 73 
Citrus , 73; chilensis, 72, 73 
Clavarculun um, 10, 38; elatum, 38; 

surinamense, 38 
Coconut, 17 
Colas de ratas, 17 
Compositae, 5 
on "5; o anti 75; do 

tio, 73; falsa 
Consonken pee 
Congo ate 
Corduroy, 82; beech, 82 

Denbrobangia, 7, 10, 11, 12, 15, 38- 
41, - boliviana, 

Discophora, 7, 10-12, 21, 22, 24, 25, 
36; guianensis, 21, 22, 25-27, 30; 

ana, 25, 29, 30, 59, pl. 1B: montan: 
’30, 59, pl. 1B; panamensis, 25, 

Duraznillo, 19 

mmotum, 5 s, 7, 10-12, 30-33, 51, 54, 
66; apoge 

19 
riophyi idae, 63 

ae me ereadey ll 

Falsomaté, 75 
Filifiloa, 87 

Gastrolepis, 23-25, 29 
eraniales, 

Gongonha, 75 
Concerta pyriforme, 89 
Gorin, 5 88 
Grisollea, 25 
Guile-eatugus, 73 

Haguey, 19 
Herva de anta, 75; herva de anta com 

espinho, 73 
Huninanberk: 7, 8, 10-12, 14, 40, 

, 59 

Teacina, 4, 10 
Tea cineae, 3, 4, 6, 9, 44, 45 

Teacinineae, 
Tlex, 8; Gongonha, 74; paraguayensis, 

8, 6 
Iodeae, 9, 45 

Kummeria, 10, 21, 28; brasiliensis, 

21, 27, 28 

91 
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Lasianthera, 10, 23-25, 29; ama- 
zonica, 21, 2 

i: cde 

Leonia naceseatert 70, 7 
Leretia, 4, 7, 10-12, 45, “58, 59; gla- 

brata, 47, "48; paniculata, 70; par- 
vi ora, 47 

Maple, white, 8' 
Mappia, 4, a ii, 12, 36, 45, 49, 62; 

parvi — 47 
Mappia 

ari, ie 0, 54 
Martia, ip — "42: brasiliensis, 47 
Mary, 54; Gor do, 54; negro, 
Maté, 75 
Mborebi-caa, fi 
Mborevi-Kaa, 
M Ta, 33-25 
Meisteria, 11, 60, 54; anonyma, 56 
9 espa sa, 

Misinia Gongonha, 74 

Naranjillo, 73 
ueces de Calatola, 17 

Oak, Serub Silky, 
Oeco Se oF 12, 33, 35, 36, 54; 

Greenmanii, 36; gu guatemalense, 36, 

, 18 
Ottoschulzia, 7, il, he 30, 31, = 54; 

cubensis, 7, 31— , 58, 59, p 1. 2A: 
omingensis, 7, rar 33- rho- 

doxylon, 31-35, 58 

Pacourina, 54 
Palo azul, 19; = sere 70; 

oF a 
Patagua, il, "8: ye 72 
Perobossu 71 

eurisanthes, 5, 1 1], 12, 41, 42, 44, 
45 3 Eup leurisan thes , 44; aplo- 

emargi 
48, = 
48, 59, a ‘BA; ; simplicifiora, 44, 46, 

. 2B; parviflora, 43, 46— 

Pleuropetalon, 60, 61; Samoense, 86; 
eolens, 82 

, 

Poraqueiba, 7, 8, 10-12, 14, 31-33, 
36, 39, 49, 52-54; acuminata, 56: 
cubensis, 33, 58; gu 
58; paraensis, 50-56, 60, pl. 3B; 
thodoxy lon, 34, 58; sericea, 50-56, 

5 28 abe 
= 

Pseudobotrys ‘cauliflora, 8 
Pyenoderma Villaresiae, 78 

Santalales, 6 

, 84; sarmen- 

g boone 
Sarcostigmateae, 9 
Serub Silky Oak, 82 
Senesco, 39 
Soap Box, 82 

Taruna del pontano, 75 

aeons 54; amarillo, 54; bravo, 54; 

negro, 54; roco, 54; sauvage, 54 

Umary, 54 
Umbbelliferae, 24 

paaten; 11, 41, 42; brasiliensis, 47 

Veneni 8 
Villarosi, a Se, 79, 88; adeno ot: 

chilen 8, 72, 73; ’citrifolia, 69; 

& «I > & = 3 

| Rs peels 

E i ee 
enee 

White oie 82 

Yapon, 75 
Yerba de anta, 70; de palos los pare 

guayos, 75 

Zapote de mono, 17 

ie ad 

ifr cache Sa os eT 

eb eR Terie theese esse. 
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OF HARVARD UNIVERSITY—NO. CXLIII 

A REVISION OF THE GENUS DORYOPTERIS 

R. M. Tryon, Jr. 

INTRODUCTION 

Doryoprreris is one of the smaller genera of the tribe Cheilan- 
thinae of the Polypodiaceae. As defined in this treatment, it 
includes 26 species. These are terrestrial, usually growing in 
rather dry, rocky places. Some are extremely xeromorphic. 

TAXONOMY 
It has been difficult to establish reasonable generic lines. The 

characters of usual generic importance in the ferns behave very 
badly, as is customary in the Cheilanthinae. It has been possible 
definitely to exclude many species on the basis of the receptacular 
condition and other characters, and most of the species retained 
are obviously congeneric, but there are a few species that can 
neither be retained with full confidence nor definitely excluded. 
These species have been treated under Doryopteris traditionally, 
or in current treatments, and they are retained in the genus on 
the basis of convenience and because of our present inadequate 
knowledge of generic lines in the tribe. They are treated in 
section ITII—‘ Miscellaneous Species”’. 

D. concolor shows a transition to the genus Cheilanthes (PL. 
7B, FIG. 7). The fact that Pellaea angulosa (Pu. 3E, Fic. 10) has 
* Vascular commissure, although in other characters a true 
éllaea, may indicate a close relation between that genus and 

certain species of Doryopteris. 
The species treated in sections Lytoneuron and Eudoryopteris 

eh clearly congeneric, even though a few species depart from the 
seneri¢ lines in one or two characters. 
Most of the species are quite distinctive and offer no problem 

of interpretation. Other entities, however, of very local distribu- 
hon, are distinct in only a few critical characters. These are, 
when definable, treated as species. On the basis of the clear-cut, 
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although relatively slight, differences a specific rather than a 
varietal interpretation is adopted. 

PHYLOGENY 

Phyletically, the genus represents the highest state of soral 
development in the tribe. A reasonable sequence can be traced 
from Eunotholaena, with short-stalked sporangia borne on the 
terminal half or fourth of the little-modified veins and lacking a 
modified margin-indusium, through Cheilanthes, with short- 
stalked sporangia borne on clavate or flabellate vein-ends and 
covered by a reflexed, either broken or continuous, hyaline 

margin, to Doryopteris with long-stalked sporangia borne on a 
continuous commissure connecting the vein-ends and covered by 
a continuous reflexed margin-indusium. The receptacle can be 

thought of as having moved toward the vein-ends, which were 
then correspondingly expanded, and finally to have spread 
laterally, the adjacent vein-ends connecting. The long-stalked 

sporangia of Doryopteris are probably a result of crowding ” 
the sorus; they are rarely found in Notholaena when the sorus is 
more crowded than usual. 

Although presumably derived from a Cheilanthoid stock, 
there is a possibility of a Pellaeoid source. Pellaea angulosa, as 

previously mentioned, has a vascular commissure. The evidence 
for parallel and convergent evolution of characters in the tribe 

is too great to allow any definite statements of relationships. 
They must be based on sums of characters rather than any 
individual character, no matter how important it may be m 
other groups. There is no certainty that sections Lytoneuron and 

Eudoryopteris are closely related nor that the species in section 
ITI are related to them. 

Thus Doryopteris, as here treated, is not necessarily a natural 

genus. However, it is a convenient one and since the genera 
the tribe have not yet been reasonably defined I believe it is best 

to put convenience first and the attempt at naturalness second. 
A natural classification can hardly be presented until the actual 

characters of all the species of the tribe are known. When the 
species have been placed in convenient, definable groups, It aes 
then be possible to revise them and present a natural classifica- 
tion. 
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PHYTOGEOGRAPHY 

Of the 26 species of Dryopteris, a single species is pantropical, 

21 additional species grow in the New World, 2 (possibly 4, see 

Doubtful Species) in Madagascar, 1 in Malaysia and 1 in the 

Hawaiian Islands. All of the 22 New World species grow in 

Brazil and 12 of them are endemic to it. Map 10 shows the dis- 

tribution of the New World species (D. concolor is omitted because 
of definite doubt of its relationship) and the concentration of the 

number of species. ! 
The combined map of the species possibly indicates the general 

route of migration of species with disrupted ranges, such as, 

D. sagittifolia, Mar 3, D. varians, Mar 4, D. lomariacea, Map 7 

and D. nobilis, Mar 8. The high concentration of species in the 

state of Rio de Janeiro suggests that the center of evolution and 

dispersal was in or near that region. 

HistoricaL ACCOUNT 

In 1841 John Smith, Journ. Bot. 4, proposed the genus Doryop- 

teris, including in it Pteris sagittifolia, P. varians, P. collina and 
P. hastata of Raddi, Pteris palmata Willd. and D. Wallichii J. Sm. 

The important characters of the genus were the reticulate vena- 

tion, marginal, continuous, linear sorus, black stipe and general 

pedate habit. 
On the basis of concepts of their time, Willdenow, Sp. Pl. 5 

(1810) and Raddi, Opuse. Sci. Bologna 3 (1819), had described 
these species under Pteris L., keeping them with true Pteris 
Species on the basis of the continuous marginal sorus. 

Presl, Tent. Pterid. (1836), included these species in his new - 

Senus Litobrochia, separated from Pteris L. primarily by the 
reticulate venation. ‘ 

The only species described by Linnaeus now included in 

Doryopteris, Pteris pedata, was not included in Doryopteris by 

John Smith in 1841, but placed in Cassebeera Kaulf. However, 

Smith’s specimen was from the Philippine Islands and was D. 
concolor, not Pteris pedata L. In his Historia Filicum (1875) he 

1 : ce in Argen- 

nn and Bran cacrsace Bots one species horizontal line, 2-4 vero 
; diagonal lines, 8-9; cross-hatched lines, 10- 



a ” Y ie 

} VASA # 

Range of Doryorreris ace MAP 1; D. 2-D cavereelle MAP 
3; D. varrans, Map 4: D. LLA, j D. cottina, mar 2; D. s presente 
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transferred Pieris pedata to Doryopteris and designated it as the 
type species. 

Kaulfuss, Enum. Fil. (1824), described the genus Cassebeera 
and included in it C. triphylla (Lam.) Kaulf. and C. pinnata 
Kaulf. The genus was distinguished by the free venation, oblong, 

marginal sorus and the submarginal indusium. This was main- 

tained by many later authors. Otto Kuntze, Rev. Gen. 2 (1891), 
recognizing that Cassebeeria Dennst. (1818) invalidated Casse- 

beera Kaulf., proposed the new name Bakeropteris for the genus. 
In the present treatment, the species referred to Cassebeera are 

placed in Doryopteris or excluded and placed in Pellaea. 
Although John Smith restricted Doryopleris to reticulate- 

veined species, the concept was extended to include free-veined 

ones as well by Klotzsch, Linnaea 20 (1847). He set the reticu- 

late-veined species apart in section Eudoryopteris and the free- 

veined ones in section Lytoneuron. 
Hooker, Sp. Fil. 2 (1858), placed Doryopteris sensu J. Sm. in 

Pteris section Litobrochia, and the free-veined species, with the 

exception of Cassebeera, which he maintained, in Pellaea Link. 

Fée, Crypt. Vasc. Brésil (1869-72), described several free- 

veined species under Pellaea Link, placing only the reticulate- 

veined ones in Doryopteris. 
Prantl, Engl. Bot. Jahrb. 3 (1882), placing little value on the 

soral characters, greatly expanded Link’s definition of Pellaea 

and treated all Doryopteris species under it, in the sections 

Cassebeera (Kaulf.) Prantl, Doryopteridastrum Fée ex Prantl and 

Doryopteris (J. Sm.) Prantl. 
Diels in Engl. & Prantl, Nat. Pfi. 14 (1899), followed Klotzsch 

in adopting a broad definition for Doryopteris and he has been 

followed by recent authors. 

CHARACTERS 

In the past there has been little recognition of the critical 
characters in the genus. Most of the species have been described 
and maintained on the basis of general leaf-cutting, sometimes 
supported by the more obvious characters of size, venation and 

presence of proliferous buds. ‘ 
Most of the species are quite variable in leaf-cutting and it 
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does not seem advisable to recognize these phases, even as 
varieties or forms, unless supported by additional characters. 
Some of the best specific characters within the genus reside in 

the stipe: pubescent, glabrous or scaly; channeled, sulcate, wing- 
angled or plane on the upper side, or terete; smooth or verrucose; 

castaneous, atropurpureous or black: and in the number and 
shape of the vascular bundles. The margin of the sterile blade, 
entire or variously toothed, with or without hydathodes on the 
upper surface, and the characters of the vein-ends are also 
important. Venation, the sterile tips of the fertile segments, 
presence or absence of proliferous buds, the type of division of 
the blade and the type of scales on the frond-buds all afford good 
characters. The leaf-cutting naturally cannot be ignored but it 

is of secondary importance. 
The character of the vascular bundles is taken from stipes of 

fronds of moderate size. The shape varies somewhat with the 
size of the frond; very small ones may have a terete bundle while 

larger ones have a U- or V-shaped bundle. In the species with 
two vascular bundles, very small fronds may have only a single 
undle. 
The term soral line is used to designate a continuous line of 

sporangia. This may represent a single sorus, if the vascular 

commissure is completely continuous, or it may represent two 
or more sori if the commissure is broken. 

The outer wall of the spore is here called the exospore; the 

loose, outer covering, derived from tapetal tissue, is called the 

perispore. 

Maps 

The maps have been compiled from the specimens examined. 
With a single exception, literature-records have not been in- 
cluded. A solid dot represents a specimen from that locality 

and a circle represents a specimen from the general region. This 

1s used when only the country, state or department is given on 

the label. The maps used have been selected from Goode’s 
Series of Base Maps, Henry M. Leppard, Editor, copyright by 

the University of Chicago, published by the University of 
Chicago Press. 
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ILLUSTRATIONS 

The drawings of blades have been made by tracing the outline 
from the specimens. The drawings of sterile and fertile segments, 
showing venation and the receptacle, were traced from photomi- 
crographs of cleared segments. The other drawings are free- 
hand. The three-dimensional drawings of part of the margin of 
a fertile segment are semi-diagrammatic. The receptacle is 
stippled and also indicated by a few sporangial stalks. The 
drawings are taken from fronds of middle age. In old fronds the 
pseudomargin and indusium are bent outward so that the indu- 
sium is nearly in the same plane as the blade. 

MATERIALS 

The study is based on about 1000 sheets of Doryopteris in the 
herbarium of the Brooklyn Botanic Garden (abbreviated B in 
the specimen-citations), the Copeland Herbarium (Copel.), the 
herbarium of the Field Museum of Natural History (F), the 
Gray Herbarium (G), the herbarium of the New York Botanical 
Garden (NY) and the United States National Herbarium (US). 
Also notes taken by Mr. C. A. Weatherby on type-specimens 
and authentic material at Kew, Paris and Geneva, and the 
excellent photographs by Mrs. C. A. Weatherby have been 
available. These have naturally proved invaluable in placing 
many names. 

In order to study the receptacular condition in the genus, 
slides of cleared material of each species were prepared. The 
fertile segment is boiled in water or dilute KOH (or NaOH) a 
few minutes and then placed in a vial of dilute KOH. In one or 
a few days the material is sufficiently cleared and it is then 
washed and transferred to alcohol. In a few hours it is ready to 
be washed in absolute alcohol and then xylol. Any desirable 
dissection is then performed and the material mounted in 
clarite. Using a mica slide it can be placed in a packet on the 
herbarium sheet, available for easy consultation. ? 

This valuable method of studying the material has yielded 
significant results. The individual xylem cells can be see? 
easily and thus the exact extent and development of the receP- 
tacle can be determined. This often is very different from the 
condition that would be deduced from an external examination. 
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SYSTEMATIC TREATMENT 
Doryrreris J. Sm. Journ. Bot. 3: 404. 1841, nomen nudum; 

1847. Map 10. 
Pteris L. Sp. Pl. 2: 1075. 1753, in part. Cassebeera Kaulf. 

1836, in part. Pteris section Litobrochia (Presl) Hook. Sp. Fil. 2: 
207. 1858, in part. Pellaea Link emend. Prantl, Engl. Bot. Jahrb. 
3: 415. 1882, in part. Allosorus Bernh. emend O. Ktze. Rev. Gen. 

rim 
than the second pair and lobed on the lower side with the inner 
lobe the longest, often also lobed on the upper side with the basal 

usually long-stalked (with a stalk the length of the head or in D. 
ornithopus two to three times the length of the head), short- 
stalked in D. paradoxa and phases of D. concolor and D. crenulans 
(stalk half the length of the head or less): receptacle a vascular 
commissure connecting all of the fertile vein-ends, or in D. paradoxa 
and D. concolor, with transitions to discrete, fan-shaped recepta- 

yellow or brown, with a smooth (Px. 5A, Fic. 6) or slightly 
Toughened, in D. cordifolia definitely sculptured, exospore and 
without a perispore, or rarely with a whitish, rugulose (PL. 6B, 
Bic 5). or brown, rugose perispore (Pu. 8B, FIG. 2). . 
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The important characters of the genus are the dark, sclerotic 

stipe, pedate blades, continuous margin-indusium, continuous 

marginal soral lines, long-stalked sporangia and continuous 

vascular commissure. Certain species lack one or two of these 

characters but, with the possible exception of D. concolor, are 

naturally placed in Doryopteris by their other characters. 

Key TO THE SPECIES AND VARIETIES 

a. Venation Sai single areolae present by rare exception (PL. 

2A, FI b. 
b. Stipe ct ¢ channeled, suleate or wing-angled on the upper side, 

t tow ard the top (Pu. 7A, Fic. 9; Px. 7B, Fic. 2)... .¢. 

c. Blade deeply pinnatifid, or if ‘pinnate, the bases of the 

pinnae ae and forming wings along the rachis 
(Px. 7B, Fia. 6)... .d. 

d. Sori centennts at maturity, covered by a more or less 

continuous indusium........... 22a. D. concolor var, typica, p. 54 

d. Sori discrete at maturity, covered by an iidusial flap 
esinus (PL. 7B, FIG. 7)........ 22b. sae wale var Kirkii, p. 56 

c. Blade pinnate, at least the lower pinnae n 1 teoors 
and not forming wings along the rachis (PL. “TA, cit 3) 

D. Kitchingii, p. 59 

. Stipe terete or subterete.... 
e. Fertile blade usually with sc asaecin ultimate segments, 

the pinnae and primary segments surcurrent an nd, ex- 

cept the basal pair, also x ln rent, the bases forming 

f. Fertile blade 1 ; s iar to nur ‘0 ’ 
mostly narrowly oblong to linear sory segments, 

the inner lower segments on the pinnae or 

Ti ents often entire, or our inate 

Ts th oe sec eee une NS ¥ Pi3. D. crenulans, p. 18 
e. — blade entire or with 3-5 to several ultimate ae 

e primary segments, if present, adnate, or 

slightly surcurrent and, except the basal pair, also de- 

current, the bases forming wings along the rachis that 

are broad at the top and ane wed at the base or have 
nearly parallel sides (Pu. 2A, Fic. 7; Pr, 2C, FIG. wee . «+e 

ents co 
re IO aa os rie as oon ns Dr ria, p. 16 

g. Ultimate nts entire or very shallow] wt rece 

h. Fertile blade entire, oblon ea aor than three 
times as long as broad, deeply cordate, or 3-lobed, 32 

€ reflexed (PL. 3A).......---- 1 Pp 
h. Fertile blade usually 5- to several-lobed, if entire, 

narrowly Aeon 2 eight or more times as long as 

wly cordate, if ae the basal 
lobes strongly ascending (Pu. 2C, ria. 1)....i. 
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i. Stipe with one oni U- or V-shaped vascular 
bundle at the base... .j. 

i: ao short- nielinds “ paper a by 
uses; fertile bla de .4.D. oF ela p. 21 

ie Sicoetagis long-st talked; ni continu arou 
the sinuses; fertile blade 5-10 ¢ ong 

it. D. quinquelobata, p. 30 
i. Stipe with two oval vascular bundles at the snag C's 

| = 

extremely small ones, with 5 or more lobes 
or ultimate segments, the basal primary seg- 
ments not strongly ascending..... 5. D. tijucana, p. 23 

k. api smooth or : slightly and irregularly ura 

m. Sp orangia. a ohort stalked; sori usually broken 
by th sinuses}; fertile blade 1-5, varely ee 

OME. sis os Cie eee Z paradoxa, p. 21 

m. Sporangia long-stalked 
round Sri meg fettile tae sasuty 5, 

ually 1 em. long... .n. 
n. Sterile blade coriaceous, the ultimate seg- 

ually shallowly and pocnke 2 

cren. ak or crenate, broa ounded 

Pu. 3A, wres. TB). i. os 7. D. lomariacea, p. 26 

n. Sterile blade Mie. the ultimate Fae 

entire, acute or acuminate (PL. 2D. 

Pig: SO). co i " D. acutiloba, p. 27 

a. Venation completely areolate, or rarely with areolae o y 

e e midnerves of the preren (Pu. 3B, FIG. 7; Pr. 

L. 7C, FIG “12 ae 
2. Hydathodes present on the upper plese of the margin of 

de 

hed selerotic border. ...s) 2.3.22) eee 6. D. conlifolia p. 62 

p. ee of the stetile blade with a whitish or reac 

rede 

ang r side... .I. 
r. Fertile blade ted on the op to bipinnate-pin- 

natifid, the basal pinnae usually equally lobed on 
na 5 per and lower — the ultimate segments 

y linear (Pu. 7C, ria. 1). . .23a. D. decora var. typica, p. 57 

r. Fertile bibs deeply bi- to > quadripinnatifid, — pia- 
muc 

q. Stipe terete to ra rely wi els on ‘the caer side; 

base of rachis flat or bala 3 on the ce side. . . .S. 

es 9. D. Rosenstockii, Pu. 3D, p. 28, | under this heading t 
Specimens, I cannot key it ater Persie) 
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. Vein-ends i in the sterile blade mostly joined or abou 
MO ei ea Ae Sa 1. D. pore p. 51 

8. sd ang . ne assay blade all, or nearly all free 
L. 6 GS) a. a 

t. Sterile zinde, entire, Silica alike to broadly 
lanceolate, oars or cordate, the basal a 

age es short (Pu. 4A, ric. 2; Pu. SB, PIGS 1) 25.5 
hizome us short, compact; fertile biade 
usually orate ame as the sterile, rarely 5-lobed 
Pe. €A; Wisk: BE) a aie see -: 18. D. male p. 47 

u. Rhizome pts extensively creeping; fertile 
blade with 5 or more lobes (PL. 8B, Fics. 5, 
pe eAP ae cos ies re Lo Se ea 25. D. ludens, p. 60 

t; Sterile sys usually with three or more lobes, very 
ntire, orbicular and cordate or ovate- 

ta iiate and s sagltceta! on aaa: lobes long 
(PL. 6C, Fic. 8)... .v. 

v. — tips of the fertile segments and tips of 
e sterile segments crenate or crenulate with 

pate ing tee 
w. gota blade with 5 lobes, the lateral ones at 

angles to the terminal lobe and sho bs 
e ads it, the basal ones reflexed and shor 
r than the lateral lobes (Pt. we FIG. 4) 

Dz. hybrida, p. 46 

ing and each with a lobe on the lower side, 
all Ee the lobes nearly of the same lees 

Me ae oy ae . D. nobilis, p. 48 
v. Sterile tips of the fertile ‘segments and haps of 

ie ments entire, or crenate or cren- 
spreading teeth... .x. 

<. Fertil ‘and sterile fides with partially areo- 
enation, areolae few to many, mostly 

veh the Byrd ge (Pi. 4C, ries. 4, 7; 
Pu. 4D, ria. 2)... .y. 

v; Ulishave segments rounded or ptt 
ade pentagonal; free veins not e 

cially long nor crowded (PL. og ag 6) 
_ D. Lorenizii, p. 34 

y. Ultimate segments apiculate; had dia- 
mond-shaped; free vei and 35 
rowded (Pr. 4D, Frias. + 3). 4° D. "Juergensii, P- 

x. Fertile. and ntiwies blades with bones 
areola ation. ... 

z. Proliferous > uds 1 pheeant at the base of the 
blade (Pi. 6B, Fics. 3, 6) 41 

15¢. data var. palmata, p.- 
z. diovgairky buds _ present at the base of 

aa. Stipe us idly wing- -angled, vere 
guint on the upper side ( 37 

Bs ess 15a._D. pedata patel typica, p- 
aa. Stipe ‘terete, subterete or eee on the 

upper side (PL. 5B, Fic. 3)....bb. 
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bb. Rhizome relatively short, compac 
edata var. mip, p. 38 

bb. Rhizome long, extensively creeping 
2 Bn ludens, p. 60 .o. Hydathodes cae] emit on the upper surface of the mar 

e of the steril 
ce. Mar, ve ag of we sterile lake with a black sclerotic border 

Bod ie omg oo eae ee 10. D. ornithopus, p. 29 ee. Siesta of he “ile blade with a whitish or brown 
tilaginous bo 

dd. Stipe black, preheag PUN ee ear earee iti a ce ay 20. D. varians, p. 50 
~ Gd tipe castaneous or dark brown on the lower half, 

wing-angled on pis upper side, at least on the upper 
feats (Pu. 4B. Bh ee 19. D. collina, p. 48 

SEcTION I. 
t comedion Kl. Linnaea 20: 343. 1847. us}? 

. section Doryopteridastrum Fée, Crypt. Vase. Brésil 1 
=a aad nomen nudum; ex Prantl, Engl. Bot. Jahrb. 3: 418, - -pyFi 

Scales of the frond-buds usually very long and narrow (PL. 3B, 
Fig. 2) (long-lanceolate and attenuate in -D. itatiaiensis and 
Phases of D. subsimplex and D. paradoxa), entirely hyaline oy) 

Trow, usually tawny, hyaline margins, asionally ieaunhe's 
nie or hyaline, entire or rather Siteeckg an motely 
toothed ; the salts of the hyaline parts relatively long (PL. 3B, FIG. 3) 
mostly three or more times, at least twice, as long as broad (D. tri- 
phylla is intermediate in seale-characters with this section and 
udory yopteris); stipe naked or sometimes with scales at the base 

and sometimes with fibrils, especially at the top and a not 
s : 

Perispore, the ex ospore smooth or min utely ed. in D. acutiloba with a whitish rugulose perispore (as in Pt. 6B, Fic. 5). 

is eictiae 3 in characters of the ‘scales hetwonn sections 
Lytoneuron and Eudoryopteris. D. ornithopus, a very distinct 
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species, is placed here because of the two vascular bundles and 
the scales. The areolate venation is probably a derived character 
rather than indicating a relation to species of section Eudoryop- 
teris. The section contrasts with Hudoryopteris in having many 
of the species based on fewer and less important characters. 
That is, in general the specific lines are closer. 

1. Doryoprrris upahirg (Lam.) Christ, Bull. Boiss. s. 2, 2: 
046. 1902. Puate 1C; Ma 

Adiantum a seclil a Encycl. 1: 41. 1783. Types: 
Buenos Aires, , Commerson, as not seen, photo G, 
seen. Souanees Sriphylia (Lam.) Kaulf. Enum. Fil. 216. 1824. 
Pteris triphylla (Lam.) Mett. Fil. Hort, Bot, Lips. 55. 1856, not 
Baker 1870. Pellaea triphylla (Lam.) Prantl, ae Bot. Jahrb. 
3: 418. 1882. Bakeropteris triphylla (Lam.) O e. Rev. Gen. 
2: 808. 1891. Cassebeera pedatifida Christ in  Sekwodie Pl. 

ov. Mineiras 2: 25. 1900, ex char.; oa taken me. a 
Chr. Ind. Fil., description from Christ, Bull. Boiss. s. 2, 2: 54 
1902. TypE and PARATYPE: oe Brazil, Ule 2335, not his 
Ferromecco, Brazil, Kunert 29, not seen. Doryopteris ’ pedatifida 
(Christ) Christ, Bull. Boiss. s. 2. ae 546. 1902. Doryopteris tri- 
phylla var. genuina Hassl. Trab. Ins . Bot. Farm. Buenos Aires, 
no. 45: 54. 1928. Doryopteris iriphylia var. ae et or 
Hassl. Trab. Inst. Bot. Farm. Buenos Aires, n 

minal to slightly cereale ‘eithout ea fr ae coria- 
ceous: sterile frond 2.5-8 cm. long; blade 0.5-3.5 cm. long, deeply 
pinnatifid to once pinnate, ‘deltoid, hastate, with 3 ultimate seg- 

t on the 
upper surface: fertile fro i 4-27 cm. long; blade 1- ry a lo he 
deeply pinnatifid to tripinnatifid or Tg ee -pinnatifid, delto! 
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to pentagonal, with 3-9 — — ultimate segments 
ovate to linear, rounded, acute metimes subapiculate, 
moderately dee ly and remotely crena: ed or bi crenate; sinuses black 
and sclerotic; sterile tips short to moderately long, entire or 
crenate, with a whitish or brown cartilaginous border: soral 
lines broken by the sinuses. 

Southern Brazil to Buenos Aires and Tucuman, Argentina. 
epresentative specimens: BRAzIL.— SANTA CATHARINA: Lages, 

1921, Ricauopel (NY); Lages, July, 1905, Spannagel (US); 
Lages, February, 1905, Spannagel 56 (NY). Rio GranpE Do 
Suu: Santa Cruz, 1906, Juergens 122 (NY); Santa Cruz, 1906, 
Juergens (NY, US); Rio Alegre near Neu- Wurttemberg, August 
12, 1904, Bornmailler 127 (G). Uruauay: Colén-La Paz, Dept. 
Montevideo , May 25, 1925, Herter 15a (G, NY); Flores, April, 
1937, Rosengurtt B tsar (G, US); Maldonado, Cerro Pan de 
Azucar, May 18, 1937, Rosengurtt B 1844 (G, US); Conchillas, 
December 20, 1921, Castellanos 671 (G); Pan de Azucar, Febru- 
ary 25, 1907, Herter 2077 (NY); Montevideo, April, 1836, 
Gaudichaud (NY); Montevideo, June, 1859, Gilbert 609 (US). 
oo “sah Pelada, ar 1931, dargenenn: 4609 a aay 

April, 1925, aan s (G). Te CUMAN: a Cameaaan’ 
Dept. Capital, May, 1920, Venturi 807 (G, 

This species is readily distinguished ro an others of the 
section by the typically trifoliate blade with the segments 

rather deeply and remotely crenate and the black sclerotic sinuses. 

Also the scales are distinctive, being of a type intermediate be- 

tween sections Lytoneuron and Eudoryopteris. 
2. Doryorreris ITATIAIENSIS (Fée) Christ, Bull. Boiss. s. 2, 

2: 549.1902. PLatE 
Pellaea itatiaiensis Fée, Crypt. Vase. Brésil 2: 26, t. 88, fig. 1. 

1872-73. Typr: Itatiaia, Rio de Janeiro, ieee Glaziou oy 

Probably at Rio de Janeiro, not seen, fragme “ex Fée” : 

oto G, seen. Pollan lomaria- ook n 

sig 3435.1 Hook. var. ‘adiaionais ( (Fée) Prantl, Engl. Bot. Jahrb. 
5 m ee rg ts te = Sy ° cr RM (3°) i) 5 
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Rhizome moderately long, slender to moderately stout, creep- 
ing: scales of the frond-buds and stipe long-lanceolate, attenuate: 
stipe so oaget to pal ued uaeiiny usually densely and minutely 
verrucose, sometimes only sparsely so, nee etn fertile and 
sterile aioe slightly dimorphic, moder ately coriaceous: sterile 
frond 3.5—23 em. long; blade 1-6.5 cm. long, deeply bi- or usually 
tripinnatifid, or sometimes pinnate-bipinnatifid, pentagonal, 

with numerous ultimate segments: ultimate segments oval to 
oblong, broadly rounded, usually entire, sometimes remotely 
crenate, the crenations rounded ; margin with a whitish or brown 
cartilaginous border: fertile frond 10-32 cm. long; blade 3-6.5 
cm. long, deeply tripinnatifid or sometimes pinnate- ipnnat 
with numerous ultimate segments: pinnae and primary segments 
surcurrent and, except the basal pair, also ne er the bases of 
the primary segments forming wings along the rachis that are 
broad at the top ae bottom and narrowed in the middle: ultimate 
segments deltoid to pani usually rounded, sometimes subacute, 
entire, or often some remotely crenate with rounded erenations, 
and often crenulate: soral lines broken by the sinuses. 

Mt. Itatiaya, se de Janeiro, Brazil. : 
Specimens examined: Brazi , Rro DE JANEIRO: Glaziou “5345 

(NY); Mt. Watinve, January 8, Arie Z. B. Smith 1758 (G, NY, 
US); Serra do Itatiaya, May 5, 1902, ‘Dusén 1135 (US); Itatiaya, 
June, 1903, Brade 10124 (N Y): Vicinity of Itatiaya, July 26-30, 
1915, Rose & Russell 20503 (US os 

This species differs from D. crenulans in the slightly, rather 
than quite, dimorphic fertile and sterile blades and the more 
highly divided fertile blade with deltoid to oblong, rather than 
mostly narrowly oblong to linear ultimate segments. Also the 

scales are long-lanceolate and attenuate rather than very long 
and narrow. The two species differ from the others of the section 

by the highly divided blades with numerous ultimate segments 
and the peculiar wings on the rachis formed by the surcurrent 

and decurrent bases of the primary segments. 

DoryYoPTERIS CRENULANS (Fée) Christ in Schwacke, Pi. 
Nev. Mineiras 2: 26. 1900; reference taken from C. pe Ind. 
Fil.; Sacer in Bull. Boiss. s. 2, 2: 549. 1902. Prater 1B; map 6. 

eris lomariacea (K\].) Hook: & Baker var. parnesti ee Baker 
in “set Fl. Brasil. 12: 406, t. 60. 1870. Type and PARATY TYPE: 
‘Prov. 8. Paul”, Brazil, Burchell 4731-5, Kew, not seen, G, seen 
“Caldas prov. Min arum”, Brazil, Lindberg 600, Kew, not seen 
photo G, seen. Pteris actinophylla Kze. ex Baker i in Martius, fl. 
Brasil. P: 406. 1870, in synon. Pellaea crenulans Fée, Crypt. Vase- 
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- st 
iA. DD, 2 

- A, Doryorreris paRApoxa. B, D. CRENULANS- C, D. Tarsus VY, ™ 

TTATIATENSIS. ; 
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Brésil 2: 27, t. 87, fig. 3. 1872-73. Typr: Tijuca, Brazil, Glaziou 
5345, probably at Rio de Janeiro, not seen, fragment ‘“‘ex Fée” 
NY, seen. Isoryps: Paris, not seen, photo G, seen. Fée also 
cites Glaziou 5343, but a photo, G, of a duplicate at Paris shows 
that this is different (= D. tijucana) and that Glaziou labeled it 
with an unpublished name of Fée’s, indicating that Fée later 
distinguished it from D. crenulans. Doryopteris actinophylla 
(Baker) Rosenst. Hedwigia 46: 85. 1906. Doryopleris lomariacea 
Kl. var. actinophylla (Baker) Luetzelb. Est. Bot. Nordéste 3: 
248. 1923. 

not remotely crenate, very rarely not crenulate: soral lines 
is ty all, or nearly all, of the sinuses: sporangia rarely short- 
stalked. 

1934, Reiss 23 (G); Jaguariahyva, June 6, 1914, Dusén ep 

G, NY, US). Botivra: Samaipata, March, 1911, Herzog 18/4 
(US); Cortey, February 12, 1902, R. S. Williams 1176 (NY, US); 
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This species is closely related to the preceding, D. itatiaiensis, 

and the differences are discussed in its treatment. It is also 

closely related to the next species, D. paradoxa. It differs from 

the latter in being larger; the fertile blade is usually considerably 

taller than the sterile and more divided, with relatively numerous 

ultimate segments rather than similar in size and division to the 

sterile and with relatively few segments; the wings along the 

rachis are broad at the top and bottom and narrowed in the 

middle rather than broad at the top and narrowed at the base; 

the stipe is usually densely and minutely verrucose rather than 

smooth; and the sporangia are long-stalked rather than short- 

stalked. 
However, some specimens of D. crenulans show some transi- 

tions to D. paradoxa. Annies, Parana, Brazil, has many of the 

sporangia with short stalks. Annies (Pl. 1B, fig. 5), Steinbach 

9856, Bolivia, and Williams 1176, Bolivia, all have relatively 

small fertile blades that are similar to the sterile and have rela- 

tively few segments. Also a single fertile blade in Williams 1176 

(NY), does not have the segments surcurrent. However, I am 

not considering these variations as critical because they are very 

rare and especially because all of them, with the exception of 

Annies, occur in Bolivia, far from the range of D. paradoza and 

certainly do not represent true intermediates. 

4. Doryopreris pARADOXA (Fée) Christ, Bull. Boiss. s. 2, 2: 

546.1902. Prats 1A. 
Cassebeera paradoxa Fée, Mém. Fam. Foug. 7: 30, t. 20, fig. 2. 

1857, as Cassebeeria. Type: Organ Mountains, Brazil, Gardner 

5930, probably at Rio de Janeiro, not seen. ISOTYPE: Y, seen; 

ew, not seen, photo G, seen. Pellaea lomariacea (K1.) Hook. 

var. columbina Hook. Sp. Fil. 2: 133, t- 112 A. 1858. TYPE: 

G, seen. Pellaea columbina (Hook.) Hook. & Baker, Syn. Fil. 146. 

146. 1867. Pellaea microphylla Fée, Crypt. Vase. Brésil 1: 43, 

t. 4, fig. 2. 1869, not Mett. ex Kuhn. Type and PARATYPE: Rio 

de Janeiro, Brazil, Glaziou 3158, 3159, probably at Rio de Janeiro, 

hot seen. Isorypr: Glaziou 3158, Kew, not seen, photo G, seen. 

Pellaea paradoxa (Fée) Fée, Crypt. Vasc. Brésil 1: 43. 1869, not 
(R. Br.) Hook. Sp. Fil. 2: 135. 1858. Pellaea Glaziovii Baker var- 
minor Baker in Martius, Fl. Brasil. 1*: 595. 1870. Type and 

PARATYPE: Rio de Janeiro, Brazil, Glaziou 3158, 3159, Kew, not 
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seen, photo Glaziou 3158, G, seen. Cheilanthes monticola Mart. 
ex Prantl, Engl. Bot. Jahrb. 3: 422. 1882, in synon., not Gardn. 
ex Hook. 1842, ace. to Prantl. Pellaea vestita (Hook. & Baker) 
Prantl, Engl. Bot. Jahrb. 3: 418. 1882. Allosorus microphyllus 

Schwacke, Pl. Nov. Mineiras 2: 25. 1900, reference from C. 
Chr. Ind. Fil. Doryopteris microphylla (Fée) Christ, Bull. Boiss. 
s. 2, 2: 546. 1902. Doryopteris Feei Brade, Arch. Inst. Biol. Veg. 
Rio Janeiro 1: 226, fig. 4 & t. 5 Typr and PARATYPE: 

the vein-ends. 
Minas Geraes and Rio de Janeiro, Brazil. : 
Specimens examined: Brazit.—Glaziou 4392 (NY); Glazvou, 

“‘Pellaea microphylla Fée” (NY). Minas Gerags: Serra do 
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Orgaos, November, 1910, Lwetzelburg 6643 (Copel.); Itatiaya, 
March, 1937, Brade 15513 (G); Itatiaya, June, 1930, Brade 
10093 (NY); Vicinity of Itatiaya, July 26-30, 1915, Rose & 
Russell 20532 (G, US). 

This species is closely related to D. crenulans and the differ- 
ences are discussed under that species. The smooth stipe, small 
and similar fertile and sterile blades, soral lines broken by the 
sinuses and short-stalked sporangia separate it from the other 
species in the section. The receptacle is a nearly continuous 
vascular commissure (Chase 9705) or transitional (Brade 10093) 
to separate receptacles terminating the vein-ends (Brade 15513). 

5. DoryopTEeris TIsUCANA Brade & Rosenst. Bol. Mus. Nac. 

Rio Janeiro 7: 144, t. 9. 1931. Lxcrorype: Rio de Janeiro, 
Brazil, Brade 8598, at Rio de Janeiro, not seen; ISOLECTOTYPE: 

NY, seen. Paratypss: Rio de Janeiro, Brazil, Brade 8537, 8563, 

at Rio de Janeiro, not seen; ISOPARATYPE: Brade 8563, NY, seen. 
PLATE 2B. 

ae Tijuca and Corcovado, Rio de Janeiro, a Tijuca 
pecimens examined: Braztt, Rio DE JANEIRO: : 

October, 1928, Brade 8598 (NY), June 14, 1933, Brade 12550 (G), 
November, 1928, Brade 8563 (NY); Corcovado, December, 1910, 
Luetzelburg 18927 (Copel., NY), November 17, 1928, L. B. 
Smith 1251 (G), March 6, 1924, Bailey & Bailey 752 (US), August 

1887, Ule 257 (US), July 18, 1927, Harshberger 891 (US), July, 
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This species and D. subsimplex are apparently closely related 
and the densely and minutely verrucose stipe sets them apart 
from D. lomariacea and D. acutiloba. It differs from D. subsim- 
plex in the construction of the sterile blade—this is more highly 
divided in D. tijucana and the basal primary segments are nearly 
at right angles to the rachis rather than strongly ascending. 
Also the stipe is truly verrucose rather than verrucose with acute 
processes. 

6. DorYopTERiIs sUBSIMPLEX (Fée) Diels in Engl. & Prantl, 
Nat. Pfl. 14: 269. 1899. Prarr 2C. 

Pellaea subsimplex Fée, Crypt. Vasc. Brésil 1: 44, t. 4, fig. 3. 
1869. Tyrer: Rio de Janeiro, Brazil, Glaziou 3160, probably at 

io de Janeiro, not seen. IsoryPE : Paris, not — sph G, seen. 

e t se 
Isotype: Paris, not seen, photo G, seen. Doryopteris subsimplex 
var. magdalenensis Brade, Arch. Inst. Biol. Veg. Rio Janene 
3. 1935 

, Brade 13130, at Rio de Janeiro, not seen. Isoryps: G, seen. 
Rhizome short, slender to moderately stout, compact: scales 

entire or shallowly and remote y crenate; margin with a whitis or brown cartilaginous border: fertile frond 15-38 cm. long; 
blade 5-11 em. long, entire, linear and subcordate, or deeply 
(2-) 3-5-lobed, obovate or ovate, the lateral segments ascending, or deeply bipinnatifid, suborbicular, with numerous ultimate 

to usually linear, subacute, entire: soral lines continuous aroun 
broken by the sinuses of the lower 

primary segments. 
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Il. A, Doryorreris tomarracea. B, D. TIJUCANA. C, D. sUBSIMPLEX. D..D: 
ACUTILOBA. 
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Rio de Janeiro, Brazil. 
Specimens examined: Braziu, Rio pp JANetRoO: Pedra Dubois, 

Magdalena, February 28, 1924, Lima & Brade 13130 (G); 
Pedra dos Flores, Magdalena, March 4, 1934, Lima & Brade (G); 
Pedra dos Flores, Magdalena, March 4, 1934, Lima & Brade 
13131 (G). 

D. subsimplex differs from D. lomariacea and D. acutiloba in its 
verrucose stipe. It is closely related to D. tijucana and the 
differences are discussed under that species. The vascular 
commissure is not always completely continuous. The fertile 
blade of this species is extremely variable, ranging from entire 
to deeply bipinnatifid; the sterile blade is somewhat less variable. 
However, judgirg by ample series in other variable species, these 
are probably only normal variations; perhaps related to the age 
of the plants. 

7. DoRYOPTERIS LOMARIACEA KI. Linnaea 20: 343. 1847. 
Type: British Guiana, Schomburgk 1197, probably at Berlin, not 
seen. PLATE 2A; map 7. : 

Pteris septemloba K1. Linnaea 20: 343. 1847, in synon. Pteris 
lomariacea Kze. ex KI. Linnaea 20: 343. 1847, in synon; ex Hook. 
& Baker, Syn. Fil. 164. 1867. Pellaea lomariacea (K1.) Hook. Sp. 
Fil. 2: 133. 1858. Pellaea lomariacea var. septemloba Hook. Sp. 
Fil. 2: 133. 1858. Allosorus lomariaceus (Kl.) O. Ktze. Rev. Gen. 
2: 806. 1891. Doryopteris Bradei Rosenst. Hedwigia 56: 360. 
1915. Typ: Sao Paulo, Brazil, Brade 5820, probably at Stock- 

ultimate segments oblong-ovate to narrowly oblong, broadly 

segments adnate or only slightly decurrent, the bases forming lee 
along the rachis with nearly parallel sides: ultimate segments usually 



A REVISION OF THE GENUS DORYOPTERIS 27 

linear, rarely narrowly oblong, rounded or rarely acute, usually 
entire, compagrpie a few crenulate: soral lines continuous around 
the sinu 

Southern sh and Paraguay; also Peru and Mt. Roraima, 
British Gui 

Baeiuiend ee BritisH Guiana: Mt. Roraima, October- 
January, 1884-5 (U. S. Nat. Herb. no. 61614), Schomburgh 6 

(US); ‘““Basement”’ of Roraima, 1895, Jenman (NY); Brazit.— 

INAS GERAES: Diamantina, December 27-30, 1929, Chass 
10376 (G), April 28, 1931, Mexia 5705 (Copel., 'G, NY, US); 
Caldas, Regnell 329 (US is Sio Pauto: Alto da Serra, March 16, 
1913, Brade 5820 (NY), February 12, 1929, L. B. Smith 1856 
(G, US); Ypiranga, June, 1906, Luederwaldl 21315 (NY). 
PARANA: Villa Nova, February, 1904, Annies (US); Incena, 
April, 1904, Wialewski 76 ee! Jaruasiahva, May 14, 1914, 
fart 15016 (G). Santa CaTH : Lages, 1921, Spannagel 
6e (NY); Joinville, March, 1904, i Skah 76 (NY). Rio ae 
Do Suu: Ferromecco, 1889, Kunert 26 (US). Paraguay: Sierr 
de Maracayt, Hassler 5191 (G); Fluminis Y-acé (C Cordillera 
centralis), ony, pig sn 6846 (G); Caaguazt, February, 1905, 
Hassler 90 5 (Q). ERU: ai Dept. Junin, July 1, 1929, 
Killip #8 Smnsth 2700. (NY, US). 

D. lomariacea and D. acutiloba are set off in the section by the 

smooth or only slightly roughened stipe and the soral lines which 

are continuous around the sinuses. The differences from D. 

acutiloba are discussed under that species. 

8. Doryorreris ACUTILOBA (Prantl) Diels in Engl. & Prantl, 
Nat. Pfl. 14: 269. 1899. Prater 2D. 

Pellaea acutiloba Prantl, Engl. Bot. Jahrb. 3: 425. 1882. TyPE 
and paratype: Rio de Janeiro, Brazil, Glaziou 2471, 7262, 

rahe bly at Berlin, not seen. Having seen no material of either 
collection I am not choosing a type. The description agrees with 
the specimens distributed by Rosenstock as Pellaea acutiloba and 

Doryopteris acutiloba. 
Rhizome short to moderately long, moderately stout, compact: 

stipe dark red-brown to atropurpureous, smooth: fertile and 

sterile blades moderately sore, relatively thin: sterile frond 

2-50 cm. long; blade 1-22 em. long, entire, orbicular and cordate 

in very small blades, or rather deeply 3-lobed, deltoid and hastate, 

or deeply lobed to bipinnatifid, pentagonal, with 5 to numerous 
ultimate segments: ultimate segments deltoid to long-lanceolate, 

usually acute, sometimes acuminate, entire; margin oh a cag oeee 

or brown cartilaginous border: fertile frond long; 
blade 11-21 cm. long, deeply bi- to tripinnatifid, eetaeal to 
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suborbicular, with 7 to numerous ultimate segments: prim 
segments adnate or, except the basal pair, slightly decurrent, ‘he 
bases forming wings along the rachis that are slightly narrowed al 
the base or have nearly parallel sides: ultimate segments lanceolate to 
linear, rounded to acute, entire: soral lines continuous around the 
sinuses: spores with a whitish rugulose perispore. 

Southern Brazil. 
Specimens examined: Braziu: Alto Macahé, Rio de Janeiro, 

Glaziou Sate So me Villa Nova, Para na, February, 1905, Annies 
(Copel., US); Palhoya Tagnara, Santa Catharina, Septem- 
ber, O07, Passel (NY). 

D. acutiloba differs from D. lomariacea in its relatively thin 
sterile blade, entire ultimate segments and the much broader 
segments of the fertile blade. The spores with perispore are 
unique in the section. 

9. Doryorreris Rosenstocxu Brade, Bol. Mus. Nac. Rio 
Janeiro 7: 143, t. 8. 1931. Type: Rio de Janeiro, Brasil, Brade 

57, at Rio de Janeiro, not seen. PLATE 
“Rhisom ma breve, sube rectum, vestitum paleis mollibus, line- 

ariter lanceolatis, subdenticulatis, i Me apicem crispum piliformem 
excurrentibus, ad 8 mm. longis, 0.2 mm. latis. Petioli erecti, 
teretes, rufuli, pilis articulatis, mollibus ferrugineis canescentibus 
anos, denique glabrescentes, duobus fasciculis ovalibus praediti, 
in foliis sterilibus ad 40 cm., in fertilibus ad 75 em. longi, 3-4 mm. 
crassi. Laminae basi cordatae, basiniolancedeltl tri- - 
quinque-lobatae, subcoriaceae vel chartaceae, supra virides ve 
Olivae, subtus pallidiores, glaberrimae, 20-40 em. longae, 10- 
em. latae e. Segmenta high aac pe oenatleg rate et ne ae 

fririaotatttey patentia vel subincurvata, lanceolata, ‘on 
acuminata, margine leviter crenulata vel s ubinte egra, ad 1 
longa, supra basim 2.5-3 cm. lata; in foliis sat fertilibus longiors 
et angustiora quam in sterilibus (ad 20 cm. ae 2 cm. lata ta). . 

. 
] ngi 

ad 15 em. longi, 1.5 em. lati, sinu lato interstincti. Segment 
terminale lateralibus was orme, sed integrum et ae pr ostae utrinque immersae, parenchymate ochrac i : 
obtectae. Nervi immersi vix sigma plerique papier er . 
superficialibus. Sori contin ji “Habitat in Brasiliae Statu Rio de Janeiro prope Teresopolim (Sete Quedas), 1500 m. supra mare, 19—IX—1929, leg. A. 
Brade, No. 9257. Herb. Mus. Nat., No. 21009.” 
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I have not seen any material of this species. It is apparently 
a good species and distinguished by the pubescent stipe, the 
ie of the blades and the large size of the fronds. 

0. DoryorreRIS ORNITHOPUS (Mett. ex Hook. & Baker) J. 
i Hist. Fil. 289. 1875. Puare 3B. 

Pellaea lomariacea (Kl.) Hook. var. digitato-palmata Hook. Sp. 
Fil. 2: 133. 1858. Type: Diamond District, Brazil, Gardner 
5298, eee not seen, photo G, seen. Pteris ‘ornithopus Mett. 
ex Hook. & B aker , Syn. Fil. 166. 1867. Lecrorypr: Diamond 
District, Brazil, Gardser, 5298, Kew, not seen, photo G, seen. 
PARATYPES: “Bure hell, south of Braz il”, Kew, not seen ; Caldas, 
Minas Geraes, Brazil, Lindberg 600, Kew, not seen, photo G, se 
Pteris chetrophylla Kze. ex Baker in Martius, oti trad il. 1°: 406. 

, in nee Pleris alcicornu Kaze. ex Baker in Martius, Fl. 
Brasil. 1°: . 1870, in synon. Pe Naea "alescormse Prantl, Engl. 
Bot. Jahrb, ee 429, 1882. Based on Pteris ornithopus us Me tt. ex 
Hook. & Baker, epithet taken from Pteris alcicornu Kze. ex 
Baker. Doryopteris alcicornis (Prantl) Diels i in Engl. “& Prantl, 
Nat. Pfl. 14: 270. 1899. mis oes aie ag var. pygmaea 
fiat. Bol. Mus. Nac. Rio Janeiro 5: 95, t. 2, fig. 1. 1929. 
Type: Serra Dourada, Goyaz, Bra Ule 198 ex parte, Herb. 
Mus. rou Rio Taree. no. 18286, not seen 

ome short to moderatel y long, japeately stout, compact: 
made: of the frond-buds and stipe entire: stipe usually atropurpur- 
eous or black, sometimes red-brown toward the base, us l 

Hr aend with areolate venation: sterile fr ond 4-28 cm. long 

blade 1.7-8 cm. long, pentagonal to suborbicular, malionly oe 
barr k deeply 5—7-lobed, the pape segments a little longer than 
t 

sborbitinine, sometimes pentagonal, deeply 5-9-lobed: segments 
oblong to linear, rounded or subacute, entire: soral lines continuous 
around the sinuses: stalks of the sporangia very long, usually two 

to three times the length of the head. 
oyaz, Minas Geraes and Sao Paulo, Brazi 
pecimens examined: BraziL. —MInas Genaxs: 1846, Regnell 

1459 (US); Bello Ei July 10, 1940, Foster & Foster 590 
(US); Sao Joao d’EI Rei, August 31, ‘1892, ‘Lindman A137 (US). 
Og ULO: March te “1915, Brade (NY); Serra do Mar, Edwak 
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D. ornithopus is a very distinct species. The palmately divided, 
very coriaceous, areolate-veined blades, the black sclerotic border 
of the sterile blade and absence of hydathodes are distinctive 
characters. Although it has areolate venation, the two vascular 
bundles and the typical scales place it naturally in section 
Lytoneuron. 

- DoryoPTERiIs QUINQUELOBATA (Fée) Diels in Engl. & 
Prantl, Nat. Pfl. 14: 269. 1899. Prats 3C. 

Pellaea quinquelobata Fée, Crypt. Vasc. Brésil 1: 42, t. 10, fig. 1. 
1869. Type: Rio de Janeiro, Brazil, Glaziou 2055, probably at 
Rio de Janeiro, not seen. Isoryrn: Paris, not seen, photo G, 
seen. Pellaea Glaziovii Baker in Martius, Fl. Brasil. 12: 595. 1870. 
Tyre: Rio de Janeiro, Brazil, Glaziou 2055, Kew, not seen. 

Rio Janeiro 5: 93, t. 1. 1929, ex char. Typr: Tijuca, nee 
‘Varie 

orbicular € ; shallowly 5-lobed, the lateral lobes shorter than the central lobe: 
lobes broadly ovate to ovate-lanceolate, rounded, entire; rg 
with a whitish or brown cartilaginous border: fertile frond 7.57 
em. long; blade 5-10 em. long, pentagonal to long-pentagor 
moderately deeply 5-lobed, the lateral lobes shorter than ie 
central lobe: lobes broadly ovate to linear-lanceolate, rounded 
acute, entire: soral lines continuous around the sinuses. 

io de Janeiro, Brazil. 
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Lt A Q , 
Hg Rosenstock. E, Fics. 1-7, PELLAEA CRENATA; 8, P. pinnaTa; 9, P. Rrepetu; 10, 

- ANGULOSA; 11, P. crispaTua; 12, 13, P. GLEICHENIOIDES. ‘ 

» Doryorreris rura. B, D. orniTrHopus. C, D. QUINQUELOBATA. 
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Specimens examined: Brazit, Rio pE JANEIRO: Glaziou 7011 
( ; Tijuca, June 25, 1904, Dusén 2530 (G), October, 1929. 
Brade 8634 (NY). 

This species is characterized by the single vascular bundle, the 
entire lobes and the soral lines continuous around the sinuses. 
ae blades are typically 5-lobed. 

. DoryorTeris ruFA Brade, Bol. Mus. Nac. Rio Janeiro 5: 
.19 o 

Rhizoma breve, suberectu um, paleis mollibus linearibus rufis 
vestitum. Stipites fasciculati. ’Petiolus teres, tenuis (diametri 
se 0.7 mm.) ebeneus, in juventute atrofuscus, nitidus, glaberri- 
mus, ad 8 cm. longus. Laminae steriles ambitu rotundae » 
obtuse ovatae, a profunde cordata, margine membrana 
integerrimo. minae fertiles sagittiformes vel hastiorina 
obi omnes obtusi: lobus terminalis versus basim plus minus at- 
tenuatus, 3 cm. longus, 14 mm. latus; lobi basales obey obtusi, 
aliquantulum divergentes, 2 cm. longi, 10-12 mm. lati. Sori 
anastomosantes ad marginem, apicibus sapnentorttll excepts; 
margo revolutus, abrupte attenuatus, scariosus, integerrimus. 
Laminae coriaceae, glaberrimae, pallide virides, costis immersls, 

TO- 

nomiae Instituti Biologici de ‘Defesa Agricola e pene: Sao 
Paulo, No. 8425.” 

I eve not seen any material of this species. The obvious 
characters of the blades apparently sufficiently distinguish it 
from the other free veined species. 

Section IT. 
Vv Evporyorreris Kl. Linnaea 20: 342. 1847. 

Litobrochia Presl section Doryopteris (J. Sm.) Moore, Ind. Age: 
ik 1857. Pteris L. section Doryopteris (J. Sm.) Hook. & Ba - 

gins, rarely pa se hya line, entire or rather finely toothed 

the cells of the hyaline parts relatively short (Pu. 5C, ria. 1), mostly 
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IV. A, Doryorrenis sacrrmirouia. B, D. coutina. C, D. Lorenrzit. ig 
JUERGENSI. 
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about as long as broad to sometimes one and a half times as long as — broad; stipe often pubescent with short brown hairs, not scaly with fibrils, with one U- or. V-s aped vascular bundle at the base: 

usually without a perispore, the exospore smooth or minutely 
roughened, or in D. nobilis, D. rediviva and D. pedata var. palmata 
with a whitish rugulose perispore (Pu. 6B, Fic. 5). 

The species of this section are not as clearly related as a unit 
as are those of section Lytoneuron and the specific lines, in general, 
are more distinct. 

13. Doryopteris Lorentz (Hieron.) Diels in Engl. & 
Prantl, Nat. Pfl. 14: 270. 1899. Pare 4C;M 

Tucuman, Argentina, Lorentz & Hieronymus, not seen. Having 
seen neither collection, I am not choosing a type. The description 

clearly places them. Doryopteris Lorentaii f. interrupta Rosenst. 
Hedwigia 46: 86. 1906. Typr: Fazenda Soledad, Rio Pardo, 
Rio Grande do Sul, Brazil, Juergens & Stier 128, probably at 
Stockholm, not seen. Doryopteris pedata (L.) Fée var. Lorentzit 
Saito Hassl. Trab. Inst. Bot. Farm. Buenos Aires, no. 45: 

. 1928 
Rhizome short, slender to moderately stout, compact: slipe 

usually atropurpureous or blackish, rarely dark red-brown, naked, 

occasionally ascending teeth ; sinuses usually black and semi- 
sclerotic; vein-ends nearly all free; hydathodes present on the 
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segments; sinuses usually black and semi-sclerotic; sterile tips 
short to moderately long, entire or crenate: soral lines broken by 
the sinuses. 
seat Brazil to Cordoba, Argentina, and north to Bolivia 

and Per 
teal examined: BraziL.—SantTa CATHARINA: Blumenau, 

August, 1911, Luederwaldt 1838 (US). Rio GranprE po SUL: 
Rio Pardo, 1906, Jwergens (Copel., US), May 2 1906, Juergens 
“128”, certainly. not as to type of 'D. J uergensit (NY ); Sao Leo- 
poldo, 1940, Eugenio 25 (NY), 1941, Reus 24 L NY); ee 
mecco, 1889, Kunert 6 (US). Urvauay: (U. S. Nat. Herb. n 
690 90844). PARAGUAY: Pilcomayo river, 1888-1890, “Mace 70 

(NY). ARGENTINA.—MuisIonEs: San Ignacio, March 1914, 
Vattuone & Bianchi 165 (US); Loreto, July, sat Burkart 1365 
(G). (CorrientEs): Corrientes, 1854, E. Palmer (US). For- 
MOsA: Monte Guayenlec, 1919, Jorgensen 3976. ‘G). CHACO: 
Colonia Benftez, October, 1934, Schulz 720 (G). (COrpoBa): 

Cérdoba, De cember, 1891, Kuntze (NY). Sava: Salta, July 26, 

1940, Maldonado 402 (G). Tucum4n: Naranjal, Dept. Taff, 

July 23, 1923, Schreiter 27/2229 (G); Dept. Tati, February 28, 
1921, Venturi 182 (US); Dept. Chicligasta, February 16, 1925, 
Venturi 6477 (US). Bourvia—La Paz: Yungas, 1885, Rus 
112 (NY, US). Nor Yuneas: December, 1917, Buchtien 797 
(Copel.) ; Coroien to Rio Yolasa, December 5, 1935, Mexia 7799 

(G, US); Bae near Coroico, October-November, 1912, 
Buchtien S07 (G, NY, US). Sur Yuneas: November 17, 1906, 
Buchtien 473 (U8); J July, 1933, Carder 820 (G); Yrupana, August 
18, 1921, Cardenas 2108 (B, NY). Perv: Dist. Santa Ana, 
January, 1926, Herrera 871a (US); Santa Ana, June 25, 1915, 
ook & Gilbert 1479 (US); Valle de Lares, February, 1928, 

Goren) 1635 (US). 
D. Lorentzii differs from D. Juergensii in having the segments 

rounded or acute rather than apiculate, the free veins not es- 

pecially long and crowded rather than long and crowded, the 
blade pentagonal rather than diamond-shaped and the segments 

ascending rather than mostly at right angles to the midnerve. 

The partially areolate venation separates both of these species 

a the others in the section. 

Doryorteris JUERGENSI Rosenst. Festschr. Alb. v. Bam- 

ay 58.1905. Type and paratype: Rio Grande do Sul, Brazil, 

Juergens 128, 169, probably at Stockholm, not seen. Rosenst. 
Fil. Brasil. exsice., Juergens 126, labeled UD, Juergens 
sp. Original”, NY, seen. Not having seen the original ne Or 
Thave not chosen a type. PuaTE 4 
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Rhizome short, slender, compact: stipe atropurpureous or 
blackish, sometimes brown toward the base, naked, or scaly at 
the base, glabrous, or very slightly pubescent, smooth, terete or 
subterete: fertile and sterile blades similar, without proliferous buds, 
relatively thin, with partially areolate venation, that is, few to many 
areolae, mostly along the midnerves, the free veins relatively 
long and crowded: sterile frond 11-20 cm. long; blade 6- 
long, deeply bi- or tripinnatifid, diamond-shaped, rarely pentago- 
nal, with numerous ultimate segments; most of the segments at 
right angles to their midvein a overlapping: ultimate 
segments deltoid to ovate-lanceolate, apiculate, rarely acute, 

mate segments deltoid to lanceolate, usually apiculate, sometimes 

acute, entire or slightly crenulate; sterile tips moderately long, 
entire or shallowly crenate: soral lines broken by all, or nearly all, 

of the sinuses. 

Rio Grande do Sul, Brazil. 
Specimens examined: Brazit, R1o GRANDE po Sut: Santa 

Amaro, 1904, Juergens 126 (NY); Serra da Coria, Juergens (US). 

This species is closely related to D. Lorentzii and the differ- 

ences are discussed under that species. 

15. Doryorreris pepata (L.) Fée, Mém. Fam. Foug. 5: 133. 
1850-52. Puate 5A, B; PLats 6B; map 9. 

Rhizome short, slender to stout, compact: stipe naked or scaly 

on the lower part, usually pubescent, especially at the top and on 
the upper side, rarely glabrate, usually smooth, occasionally 
irregularly roughened: fertile and stérile blades moderately dimor- 
phic, moderately coriaceous: ultimate segments of the. sterile 

blade crenate or crenulate with spreading teeth, rarely subentire; the 
tips similar, except in var. palmata, rarely with slightly ascending 

teeth; vein-ends nearly all free; hydathodes present on the upper 
surface; the sinuses occasionally rather obscurely black and cal- 

tilaginous: ultimate segments of the fertile blade usually acule, 
sometimes rounded or acuminate, usually entire, sometime 
crenulate, very rarely remotely crenate toward the tips; 
tips usually short, sometimes moderately long, usually I 

rely crenate or crenulate with erect teeth: soral lines usually 
broken by the sinuses, occasionally continuous around some. 

D. pedata is characterized by the completely areolate venation, 

the sterile blade with spreading teeth on the margin, the hydar 
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thodes on the upper surface of the margin of the sterile blade, 
the free vein-ends in the sterile blade and the rather highly 
divided fertile blade. 

This species contains three elements that have usually been 
considered to be of specific rank, but due to the fact that inter- 
mediates occur and that each can be separated by only a single 
critical character, although supported by strong tendencies of 
less important characters, it seems best to treat them as varieties. 
Each occupies a natural geographic area. 

15a. DorYopTERIS PEDATA var. typica. PuaTe 5A. 
Pteris pedata L. Sp. Pl. 2: 1075. 1753. Typx: Sheet labeled 

“Pt. pedata” in Linnaeus’ hand, Herb. Linn., not seen, photo G, 
US, seen. In 1753 Linnaeus included mention of a Siberian 

specimen (Hooker, Sp. Fil. 2: 77. 1858 refers this record to 
Cheilanthes argentea) but all of his references apply to the West 
Indian plant and his specimen, in the herbarium in 1753, is also 
the West Indian plant. Litobrochia pedata (L.) Presl, Tent. 
Pterid. 149. 1836. Cassebeera pedata (L.) J. Sm. Journ. Bot. 3: 
404. 1841, not as to plant! Pellaea pedata (L.) Fée, Mém. Fam. 

Foug. 5: 130. 1850-52. 
Stepe dark red-brown, atropurpureous or blackish, usually 
ing-angled, sometimes sulcate, at least on part of the upper side: 

Jertile and sterile blades without proliferous buds: sterile frond 2-27 
em. long; blade 1-10 cm. long, entire, orbicular and cordate in 
very small blades, or long-deltoid, sagittate or cordate, 3-lobed, 
the central lobe long, or moderately deeply lobed to deeply bipin- 
natifid, long-pentagonal, with 7 to several ultimate segments, 

acute: fertile frond 8-50 em. long; blade 5-21 cm. long, long- 

pentagonal or pentagonal, rarely deeply 5-lobed, the lateral seg- 
ments much shorter than the central one and each with a shorter 

lobe on the lower side, usually deeply bi- or tripinnatifid, with 7 
to numerous ultimate segments, the basal primary segments often 

much longer than the second pair, the central shank often much 
longer than the basal primary segments: ultimate segments deltoid 

to long-lanceolate or linear-lanceolate. 
t Indies, Cuba to Martinique. 

presentative specimens: Cupa.—PinaR DEL Rio: San 

67 —Se 2 
(NY, US); Sierra Caliente, August 15, 18, 1912, Shafer 13762 
(NY, US). Havana: Loma de la Crampa, December 30, 1918, 
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Trinidad Mountains, June, 1941, Howard 5310 (G) ; Las Lagunas, 
Buenos Aires, December 5, 1928, Jack 6868 (NY, US); Pitajones, 
February 28, 1912, Shafer 12208 (Copel., NY, US). Camaguey: 

US); Tortue Island, December 28, 1928 to January 8, 1929, 
Leonard & Leonard 11516 (G, NY, US); Tortue, May 23, 1929, Ekman H4103 (NY, US). Dominican Repusuic: District of 
Moncion, October 4, 1929, Valeur 222 (NY, US); Cotuy, January 
28-February 7, 1922, Abbott 770 (G, NY, US); Polo, February 

S. Nat. 
Herb. no. 428396). GuapELouPE: 1897, Duss 4188 (US); 189%, Duss 4130 (NY); April 22, 1939, Questel 1076 (US); L’Herminier 
(G, US). MARTINIQUE: November, 1871, Hahn 1299 (G, US); 1884, Duss 1552 (NY, US); 1900, Duss 4584 (NY, US). 

The typical variety differs from var. palmata in the lack of 
proliferous buds and the usually wing-angled stipe. The differ 
ences from var. multipartita are discussed under that variety. 
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Women 4} Se, a cerieeetiaseaeninaniata ADDL A, 

Vv. A, Doryorreris pepaTa var. Typica. B, Var. MULTIPARTITA. C, D. reprviva. 
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Jahrb. 3: 419. 1882. Doryopteris Stierii Rosenst. Hedwigia 46: 
86. 1906. TypE: Rio Grande do Sul, Brazil, Juergens & Stier 124, 
probably at Stockholm, not seen. Isotype: NY, seen. op- 
teris pedata f. glaberrima Rosenst. Hedwigia 46: 86. 1906. Type 
and PARATYPE: Rio Grande do Sul, Brazil, Matschinske 29b, 
Juergens & Stier 26, probably at Stockholm, not seen. Doryop- 

te. 
Southern Brazil to Argentina and Bolivia; also in British 

Guiana and Venezuela. 
Representative specimens: VENEZUELA: La Guayra and 

Caracas, Kuntze (NY). British Gurana: Takutu river, Kanuku 
Mountains, March 4-22, 1938, A. C. Smith 3295 (NY). Brazil. 
—SAo Pavuto: Iguape, 1923, Brade (US); Rio Grande, 1906, 
Wacket (NY); Sao Vincente, March 8, 1929, L. B. Smith 2085 
G, US). Parani: Rio Grande, March, 1905, Wacket (Copel., 
US); Tibagy, May 15, 1934, Reiss 21 (G). SANTA CaTHAB 
Blumenau, Handhen 26 (NY); Lages, August, 1906, Spo 

Pardo, 1906, Stier (Copel., US); Sao Leopoldo, Rick 25 (G); 
Porto Alegre, September 22, 1892, Lindman A281 (G, NY). 

San Ignacio, February 22, 1914, Vattuone & Bianchi 107, 
(US). Formosa: Monte Guayenlec, 1919, Jorgensen 3277 (G1 
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US). CxHaco: Colonia Benftez, July, 1934, Schulz 721 (G). 
Satta: Tartagal, February 23, 1937, West 8410 (G). TucumAn: 
De 

1 Hauman 213 ( 

September 12, 1916, Jorgensen 1920 (G, US). Boxrvia: Espia, 
August 8, 1921, Rusby 135 (US); Apolo, February 23, 1902, R. S. 

Williams 1175 (NY); San Juan, March 20, 1902, R. S. Williams 
ms (NY, US); Charagua, Oriente, April, 1934, Cardenas 2658 

The stipe, terete or plane on part of the front, separates this 

variety from var. typica, which has the stipe wing-angled or 
rarely suleate on the front. Also the blade is usually pentagonal, 
that is the central shank is not much longer than the basal 
primary segments, while in var. typica the blade is usually long- 
pentagonal, the central shank being conspicuously long. Var. 
multipartita has the basal primary segments not much longer 
than the second pair, while in var. typica they are conspicuously 

longer. These distinctions tend to break down in Martinique 
and Guadeloupe. The differences from var. palmata are dis- 
cussed under that variety. 

15e. DoryorTERIS PEDATA var. PALMATA (Willd.) [incorrectly 

attributed to J. Sm. by] Hicken, Rev. Mus. de la Plata 15: 253. 
1908. Prater 6B. 

Pleris palmata Willd. Sp. Pl. 5: 357. 1810. Type: Caracas, 
Venezuela, Bredemeyer, Berlin, not seen, photo US, seen, rephoto 

, NY, seen. Doryopteris palmata (Willd.) J. Sm. Journ. Bot. 4: 

i 
Univ. Quito 8: 68. 1893; also Crypt. Vasc. Quiten. 99. 1893. 
“Rio Guallabamba cerca de ‘los Realés”, Ecuador. Doryopteris 

pedata (L.) Fée ssp. palmata (Willd.) Hassl. Trab. Mus. Farm. 
ac. Cienc. Med. Buenos Aires 21: 20. 1909, as Dryopleris. 

oryopteris Mayoris Rosenst. Mém. Soc. neuchateloise 5: 51, t. 

2, fig. 2.1912. Type: Medellin, Columbia, Mayor 180, probably 
at Stockholm, not seen. Isotype: US, seen, photo G, NY, seen. 

“Doryopteris palmata var. argenteo-striata’” Hort. Ind. London. 
2: 524. 1930; Rev. Hort. Belge 31: 12. 1905. ‘ 

Stipe castaneous to blackish, usually plane on the upper side, 

at least on the lower half, rarely sulcate or subterete: fertile and 

sterile blades with proliferous buds at the base, very rarely absent 

on some blades of a plant, the scales similar to those of the frond- 

buds and stipe: sterile frond 2.5-37 em. long; blade 1.5-14 cm. 
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long, deltoid, hastate and shallowly 3-lobed in small blades, or long-pentagonal, rather deeply 5- obed, the lateral lobes shorter 

onal, sometimes orbicular or suborbicular, rarely deeply 5-lobed, all of the lobes about the same length, usually deeply bi- or tri- pinnatifid, with numerous ultimate segments: ultimate segments deltoid to linear: spores with a whitish rugulose perispore. 
Mexico to Bolivia, Galapagos Islands and Venezuela. 
Representative specimens: Mrx 1co: Cordoba, 

July 26, 1935, Fisher 35361 (NY), 1908, Spence 24 (G); Potrero. Viejo, Vera Cruz, February 27, 1938, Copeland (Copel.); Galeana, Guerrero, October 25, 1939, Hinton 14723 (G); Kerber “Pl. Mexicanae Exsice. 98” Y). Costa Rica: El General, Prov. 
San José, July, 1936, Skutch 2746 (US) ; Cooper (U. 8. Nat. Herb. 
no. 154209) ; Vicinity of Santiago, east of Cartago, April 20, 1906, Maxon 77 (NY, US): Reventaz6n, Prov. Cartago, April, 1901, Alfaro 8066 (G, US); Finca las Céncavas, Prov. Cartago, Decem- ber 7-8, 1925, Standley 41475 (US). Panams: Rio Cafiazas, Prov. Veraguas, February 8, 1937, Allen 193 (G, US). CoLom- BIA.— NorTE DE SANTANDER: Vicinity of Chindcota, March 18, 1927, Killip & Smith 20788 (G, NY, US). Sanranper: Rio Surata valley, January 2, 1927. Killip & Smith 16357 (G, NY, S); Vicinity of Suraté, January 4-10, 1927, Killip & Smith 8 G, NY, US). Anrioguia: Bélen, December 24, 1930, 
Archer 1046 (US). Vennzur.a: Near Caracas, December 11, 
1921, Pittier 9937 (G, NY, US), April 24, 1921, Pittier 9473 (NY, US), October, 1924, Allart 49 (NY, US): Tovar, 18545, Fendler 91 (G, US). Ecuapor, GaLapagos IsLANDS.—ALBE- MARLE: Iguana Cove, March 17, 1905-1906, Stewart 1003 (G, 
US). James: James Bay, January 3, 1905-1906, Stewart 1009, 

Svenson 69 (B, US). CHarues: October 9, 1905-1906, Stewart 
1006 (US). CHatHam: Wreck Bay, January 27, 1905-1 : Stewart 1004 (US). Peru: Torontoy, 1927, mois (US) 

k 

~d 1940, Vargas 1705 (Q). Bourvia: Espia, August 8, 1921, ia 135 (NY); Nor Yungas, December, 1917, Buchtien 797 (Cope : NY, US); Polo-Polo, near Coroica, Nor Yungas, October-Nove™ 
(US). 

The spores with perispore differ from those of vars. typica and 
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multipartita which lack a perispore. This variety is also separated 
from var. multipartita by the proliferous buds at the base of the 
blade. It is usually a smaller plant and has the blade less divided. 
Two collections of var. multipartita from Bolivia, Cdérdenas 2658 
and Rusby 135 (US), are very close to var. palmata in general 
aspect. Rusby 135 is a mixture, the sheet at NY being var. 

palmata. 
The specimens from the Galapagos Islands differ from most of 

those on the continent in having a usually lighter stipe, a more 
orbicular, smaller and highly divided blade (Pu. 6B, Fic. 10) 
with the ultimate segments usually crenate. However, this 
phase also occurs in Mexico, Costa Rica and Peru and the differ- 
ences are so slight and indefinite that I am not giving it recogni- 
tion. 

16. Doryoprerris NoBILIs (Moore) C. Chr. Ind. Fil. 244. 1905; 
“Hort.” ex aoe Ind. Sem. Hort. Bot. Petrop. 1866: 77. 1867, 
in synon. ; eg ” Baker, Syn. Fil. Ed. 2, 167. 1874, in synon. 
PLATE 6C; M 

Pteris ag Vell Fl. Flum. 11: t. 81. 1827; Arch. Mus. Nac. 
Rio Janeiro 5: 451. i not Jacq. 1809 nor Sw. 1817. Lito- 
brochia grandis Moore, Proc. Roy. Hort. Soc. 2: 451. 1862, not 
Fée, 1857. Litobrochia nobilis Moore, Gard. Chron. Oct. 1862: 
932. A renaming and enlarged description of L. grandis. AUTHEN- 
TIC SPECIMEN: labeled by Moore “‘L. nobilis”, G, seen. “D{oryop- 
teris] collina J. Sm.; sere Ferns, 3, ‘SR: Pteris collina, 

. Ti : 

—Ferns Brit. & Foreign, 195. 1866. A —— of L. nobilis 
Moore to varietal — under Doryopteris or Pteris collina, 

apparently in synonomy. Pieris nobilis ch. Veitch” ex Regel, 

Ind. Sem. Hort. Bot. ‘Petrop. 1866: 77. 1867, without reference or 

basinym. Doryopteris Raddiana Fée var. patula Fée, Crypt. 
Vase. "Brésil 1: 45. 1869; 2: t. 89. ). 1872-73. ‘Type: Rio de Janeiro, 
oe nde 1740, ‘probably at Lon de Janeiro, not seen 

Isorypr: Paris, not seen, photo G, seen. Prteris pedata L. var. 

palmatia (Willd. ) eae svar. gp bie (Vell.) Baker in Martius, 
Fl. Brasil. 12: 408. 1870. Doryopteris patula (Fée) Fée, Crypt. 
Vase. Brésil 2: 30. 1872-73. Pellaea patula (Fée) yea — 

Boiss. 6: 993. 1898, ex char. Type: Serra Baturité, Ceard, 
Brazil, H uber, not seen. Doryopteris arifolia Christ in Schwacke, 
Pl. Noy. Mineiras 2:25. 1900. Reference from C. Chr. Ind. Fil., 

description from Christ, Bull. Boiss. s. 2, 2: 548. 1902. TYPE: 
erromecco, Rio Grande do Sul, Brazil, Kunert, not seen. Prob- 
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C, D. NOBILIS: B, D. pepata var, PALMATA. 
VI. A, Doryopreris HYBRID. 
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able ISOTYPE: same data, Kunert 6, US, seen, photo G, NY, seen 
This is a mixed sheet. ’Doryopteris elegans (Vell.) Christ, Bull. 
Boiss. s. 2, 1: 429. 1901. Doryopteris Huberi Christ, Geogr. 
Farne, 312. 1912, without eee or "bilsin nym. Pteris patula 
(Féc) aes Ark. f. Bot. 1: 210. 1903. Doryopteris palmata 
(Willd.) J. Sm. var. elegans (Vell.) Bear Est. Bot. Nordéste 
3: 248. 1923. Doryopteris patula var. latesinuata Rosenst. Fedde 
Rep. Spec. Nov. 21: 346. 1925. htc Sao — Brazil, Brade 
7698, probably at Stockholm, not se IsoryPe: G, NY, seen. 
Doryopteris palmata var. ante ula (Fée). incorrectly attributed to 

C. Chr. by] Hassl. Trab. Inst. Bot. Far uenos Aires, no. 45: 
53. 1928. Doryopieris ned var. H uber (Christ) Brade, 
Rodriguesia 4: 297. 1940. 
Rhizome short to moderately long, usually stout, compac 

sitpe usually castaneous or red-brown, rarely atropurpureous or 

terete or subterete: fertile and sterile ‘blades moderately th v0 
dimorphic, moderately coriaceous, usually with pro plefareuk b 
the base, the scales similar to those of the frond-buds but with és a 
lighter central band: sterile frond 4-65 cm. long; blade 2-27 cm. 
long, spi lanceolate or ovate-lanceolate and sagittate, or 3- 
lobed, deltoid and sagitto-hastate or hastate, the basal lo wore 
rather long, sometimes Say as long as the central lobe, 
deeply lobed to moderately deeply bipinnatifid, pri igobal 
with 5 to numerous ultimate segments: ultimate segments deltoid- 
ovate to ovate-lanceolate, acute or acuminate, usually rather 

abruptly so, crenate or crenulate, usually with ascending, rarely 

with spreading teeth, very rarely subentire; tips crenate or crenu- 
late with ascending lee th; vein-ends nearly all ain fp neg 

eeply bi- or tripinnatifid, with numerous ultimate acsernenite: 
ultimate segments deltoid to tbie-laiobola te, acute or acuminate, 
entire; sterile tips usually long, rarely short, usually crenate or 

crenulate with ascending teeth, very rarely entire: soral lines con- 

hei around the sinuses: spores with a whitish, rugulose peri- 
8 
Brazil to northern sci aieaey and Bolivia; also in Colombia. 
Representative specimens: CotomsBra: Masinga Vieja, Santa 

Marta, August 1898-99, “H. “H. Smith 1085 (G, eNY, US); Rio 
Pedras, Donama, Santa Marta, July, 1936, Bennett 61 (US); 
Armenia, vicinity of Medellin, November 1, 1927, Toro 762 (NY). 
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Brazit.—Bauia: Rio Grongogy Basin, October 1-November 30, 
1915, Curran 266 (G, US). Mrnas Grrass: Caldas, January 22, 
1864, Henschen 329x (US); May 6, 1845, Regnell 329 (US). 
(Rio DE JANEIRO): 1867-1868, Webb 56 (NY); Corcovado, 1891, 
Rathburn (US). SA&o Pauto: Morro das Pedras, 1926, Brade 
7698 (G, NY); Pilar, October 4, 1902, Gerdes 74 (US); Cantareira, 
May, 1912, Luederwaldt (NY). Parand: Ypiranga, March 9, 
1935, Rezss 129 (G). Santa CaTHARINA: Lages, 1908, Spannagel 
(NY); Joinville, July 9, 1901, Schmalz 4 (NY). R1ro GRANDE DO 
Suu: Santa Cruz, March, 1904, Juergens (Copel., US); Santo 
Angelo, January 19, 1893, Lindman A1019 (US); Trombudo, 
1904, Matschinske (NY, US). Paracuay: El Chaco, September 
13, 1893, Lindman A2077 (G, NY); Mbuveno, April 3, 1929, 
Jorgensen 4062 (G, NY, US); Sierra de Maracayti, Hassler 4372, 
5701 (G); Rio Parand, 1909-10, Fiebrig 5796 (G, US). ARGEN- 
TINA.—Mistongs: Loreto, July, 1927, Burkart 1355, 1422 (G); 
San Ignacio, February 22, 1914, Vattwone & Bianchi 115 (US); 
Santa Ana, December, 1912, Rodriguez 130 (G). Cwaco: 
General Vedia, January, 1935, Schulz 722 (G), September, 1937, 
Meyer 2352 (G). Tucumin: Dept. Monteros, October 17, 1922, 
Venturi 9645 (G, US). Boxrvia: May, 1911, Herzog 2143 (US). 

D. nobilis is characterized by the long sterile tips of the fertile 
segments toothed with ascending teeth and the usual presence 
of proliferous buds at the base of the blade. It is the largest 
species of the section, the segments of the sterile blade are usually 

rather abruptly acute or acuminate and the stipe is usually 
rather light. 

17. X Doryorreris HyBripa Brade & Rosenst. Fedde Rep. 
Spec. Nov. 21: 346. 1925. Typr: Sao Paulo, Brazil, Brade 7697, 
pvbabiy, at Stockholm, not seen. Isorypn:G, NY, seen. PLATE 



A REVISION OF THE GENUS DORYOPTERIS 47 

lateral ones long, but shorter than the central lobe, the basal re- 
exed and shorter than the laterals: ultimate segments deltoid- 

ovate to lanceolate, acute or acuminate, entire; sterile iips long, 
usually crenulate with ascending teeth, rarely subentire: soral 
lines continuous around the sinuses. 
: Known definitely only from the type locality, Sao Paulo, 

razil. 
Specimens examined: Sheet labeled ‘“‘ Pteris Aleyonis Lindl., 

Hort. Bot. Lips. 1882’? (NY). Brazin, SAo Pauto: Morro das 
Pedras, September, 1917, Brade 7697 (G, NY). 

Apparently a hybrid between D. nobilis and D. sagittifolia. 
osenstock says that Brade found it growing in the neighborhood 

of the two parent species and immediately considered it to be a 
hybrid of them. 

The cutting of the fertile blade is intermediate between the 
two presumed parent species. The lateral segments are shorter 
than the central shank and the basal segments are shorter than 
the lateral ones. In D. nobilis 5-lobed blades have all of the 
lobes of nearly the same length (Pu. 6C, Fic. 6) and in D. sagitti- 
folia the rare 5-lobed phase has the lateral segments much 
shorter than the central shank and the basal lobes much shorter, 
than the lateral ones (PL. 4A, FIG.5). 

LAT ; MAP 3. 
Pieris sagittifolia Raddi, Opusc. Sci. Bologna 3: 292. 1841; PI. 

Brasil. 1: t. 63, fig. 1. 1825. Mandioca, Brazil. The plate is 

yop 84 
“Pteris hastifolia Rddi. var.” Kze. Linnaea 23: 289. 1850, in 

Synon., apparently an error for ‘“‘hastata’’. Pteris sagittifolia var. 
Fil. 2: 207. 1858. Pteris sagittfolia var. 

8 

the upper side: fertile and sterile blades similar or slightly dimorphic, 
without proliferous buds, moderately coriaceous: sterile frond 8-28 
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em. long; blade 3.5-10 cm. long, entire, oblong-lanceolate to broadly 
l e short: 

Representative specimens: VeNEzUELA: Near Tovar, 18545, 

Fendler 366 (G). Braziu.—Espiriro Santo: Serra da Caparaé: 

US); Corcovado, November 28, 1928, Smith & Vieira 1375 o 

NY, US). Sio Pavto: Toledo, 1904, Ubricht (US); Alto, 
Serra, 1906, Wacket (Copel., NY, US); Serra da Can 
June, 1913, Brade 6517 (NY). Paran&: Serra do Mar, ibis 
Cima, July 11, 1914, Dusén 667a (G); Votha Grande, meee 
1, 1909, Dusén 8629 (G, NY, US). Sanvra CATHARINA: ‘ a0 

nau, April, 1888, Ule 138 (US); Joinville, November 29, *™ 
Schmalz 130 (NY). 

D. sagittifolia is easily recognized by the entire, 
sagittate fertile and sterile blades. The rare 5-lobed phase : 

be separated from & D. hybrida and D. nobilis as discussed dy 

the former species. In technical characters it is apparel 

rather closely related to D. nobilis. 

19. Doryorrerts coLLina (Raddi) J. Sm. Journ. Bot. 

1841. Puate 4B; map 2. 
Pieris collina Raddi, Opusc. Sci. Bologna 

Rio de Janeiro, Brazil, Raddi, not seen. — He 

seen, photo G, seen. Doryopteris euchlora Kl. Lanna ae 

1847, ex char. Type: British Guiana, Schomburgk 798, not 

lanceolate and 

4; 168: 

E: Geneva, not 
a 

Pteris euchlora Kze. ex Kl. Linnaea 20: 342. 1847, © Bras 

Pteris pedata L. var. collina (Raddi) Baker in Martius, Fl: 

3: 292. 1819. Te 
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~typrdh 1870. Pellaea collina (Raddi) Prantl, Engl. Bot. Jahrb. 
3: 419. 1882. Doryo Aaa wegen (Prant ) iels var. major 
Christ, Bull. Boiss. s. 2, 3: 1903, nomen subnudum. Type: 
Paraguay, Hassler 6129, te seen. Isory PE: G, seen. Doryop- 
leris collina f. minor lapparently incomrectly attributed to Rosenst. 
by] Luetzelb. Est. Bot. Nordéste 3: 248. 1923, nomen nudum. 

Doryopteris collina f. pygmaea ook, Bol “Mus. Nac. Rio Janeiro 
5:95. 1929. Typr: Herb. Mus. Nac. Rio Janeiro, no. 18643, not 

seen. Doryopteris Campos-Portoi Brade, Arch. Inst. Biol. Veg. 

Rio Janeiro 3: 3, t. 5, figs. 2-5, t. 6, fig. 6. 1936. Type: Ilha 
Trinidade, Brazil, Campos Porto ‘B74, Rio de Janeiro, not seen. 

Rhizome short to moderately long, moderately stout, compact: 
stipe usually castaneous, occasionally dark brown, sometimes the 

upper fourth atropurpureous or blackish, naked, or — on the 
lower part, a ip especially on the upper side, to nearly 

small rad tiddiesa: parca wing-angled on the upper side, at 
least on the upper half or fourth: fertile mgt sterile blades moderately 
dimorphic, without proliferous buds, coriaceous: sterile frond 
3-23 cm. long; blade 0.7-6.5 em. long, pentagonal or long- 
pentagonal, deeply 5-lobed, usually hastate, the lateral lobes 
shorter than the central one, or deeply bipinnatifid, with several 
ultimate segments: ultimate segments oblong-ovate to oblong- 
lanceolate, rounded or subacute, entire; vein-ends mostly joined 
to mostly free; hydathodes not present on ‘the upper surface: fertile 
frond 6-45 em. long; blade 2-15 cm. long, deeply bi- or tripin- 
natifid, usually pentagonal, sometimes suborbicular, rarely 
orbicular, with several to numerous ultimate segments: ultimate 
segments oblong-ovate to oblong-lanceolate, rarely linear, entire; 
sterile tips short, entire: soral lines continuous around the sinuses. 

Brazil to Paraguay y; also British Guiana and Ilha Trinidade 

(20 S. Lat., 29 W. Lon g.). 
Representative specimens: ee Gu1ana: Mount Iramai- 

kpang, Kanuku Mountains, April 22, 1938, A. C. Smith 3655 

BRAZIL. —PARAHYBA: sone do Patos, Luetzelburg 

18926 (NY). Banta: Monte mapiewee'a's June 24, 25, 1915, Rose 
7 Russell 20045 (US). Mryas Gerazs: Bello Horizonte, July 

0, 1940, Foster & Foster 593 (US); Pasig: April 21, 1927 

i oehne (NY). Rio pre Janetro: Nitheroy, December 25, 1901, 

Dusén 152 (G, NY, US); Maried, August 7, 1915, Rose & Russell 
20740 (NY, US); Corcovado, July, 1915, Rose & Russell 21258 

(NY, US); Mt. Itatiaya, December 31, 1928, L. B. Smith 1589 

(G, NY, US), July 36-30, 1915, Rose & Russell 21491 (US); 
Itatiaya, June 4, 1913, Brade 6494 port ibg! Vicinity of Itatiaya, 

July 26-30, 1915, Rose’ & Russell 20431 (NY, US). Sio Pavto: 
Ilha das Alcatrazes, October, 1920, Luederwaldt (NY). Para- 
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Guay: Cerros de Tobaty, Cordillera centralis, September, 1900, 
Hassler 6129 (G); Armenia, January 16, 1900, Anisits 1938 (US). 

D. collina is a distinctive species characterized by the wing- 
angled, castaneous or dark brown stipe and the absence of hyda- 
thodes on the upper surface of the sterile blade. 

20. DoRYOPTERIS VARIANS (Raddi) J. Sm. Journ. Bot. 4: 163. 
1841. Puate 8A; map 4. 

Pteris varians Raddi, Opusc. Sci. Bologna 3: 292. 1819; Pl. 
Brasil. 1: t. 64. 1825. Corcovado, Rio de Janeiro, Brazil. The 

181. 1822. Type: Rio de Janeiro, Brazil, probably at Prague, 
not seen, probable fragment, ‘‘ Pteris hederacea Presl, Rio Janeiro, 
Pohl, ex Presl’’, , seen. Litobrochia varians (Raddi) Presl, 
Tent. Pterid. 149. 1836. Litobrochia hederacea (Presl) Presl, Tent. 
Pterid. 149. 1836. Pleris pedata L. var. hederacea (Presl) Baker 
in Martius, Fl. Brasil. 12: 408. 1870. Pellaea hederacea (Presl) 
Prantl, Engl. Bot. Jahrb. 3: 419. 1882. Doryopteris hederacea 
(Presl) Diels in Engl. & Prantl, Nat. Pfl. 14: 270. 1899. 

Sheet with same data, presumably an isoTyPE, US, seen, photo 
G, NY, seen. Fi 

Rhizome short, moderately stout, compact: stipe black, naked, 

Pa 
; 

-16 cm. long, shallowly lobed to deeply tripinnatifid, pentagons 
with 5 to numerous ultimate segments: ultimate segme 

d: British Guiana: Kanuku Mountare 
March 4-22, 1938, A. C. Smith 3296 (G, US). Brazib.—?o"% 
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Branner (Copel. Herb. no. 230; U. 8. Nat. Herb. no. 517444). 
M 

R 
November, 1928, Brade 8564 (NY); Corcovado, July, 1915, 
Rose & Russell 21252 (NY, US), July, 1915, Rose & Russell 21258 
NY); Nova Cintra, July, 1887, Ule 254 (US), 1891, Rathburn 

Petropolis, 1928, Brade (NY); vicinity of Itatiaya, July 26-30, 
915, Rose & Russell 20431, 20606 (NY, US); Itamaraty, Organ 
Mountains, 1911, Luetzelburg 267 (NY, US); Pohl (NY). 

The black, terete stipe separates this species from D. collina. 
The absence of hydathodes on the upper surface of the sterile 
blade distinguishes it from the other species of the section. 

21. Doryopreris REDIVIVA Fée, Crypt. Vasc. Brésil 2: 30, t. 
89, fig. 1. 1872-73. Chosen over D. angularis Fée because of the 
better plate. Typrxr: Tijuca, Rio de Janeiro, Brazil, Glaziou 5341, 
probably at Rio de Janeiro, not seen. Isorype: Paris, not seen, 

photo G, seen. Puate 5C. 
Pteris palmata Willd. var. lata Hook. Gard. Ferns, t. 22 and 

de Janeiro, not seen. Isotype: Paris, not seen, photo G, seen. 
Doryopteris varians (Raddi) J: Sm. var. rediviva (Fée) Luetzelb. 

Est. Bot. Nordéste 3: 249. 1923. Doryopteris oorin a var. 

at the base, the scales similar to those of the frond-buds and stipe, 
rarely without buds, coriaceous: sterile frond 3-17 cm. long; 

e 0.5-6 em. long, entire, orbicular and cordate to shallowly 5-7 

lobed: lobes broadly deltoid, rounded, entire; vein-ends mostly 
joined to about half free; hydathodes present on the upper surface: 
fertile frond 9-40 em. long; blade 4-15 em. long, moderately 
deeply lobed to rarely deeply bipinnatifid, pentagonal to sub- 

orbicular, with 5 to several ultimate segments: ultimate segments 
deltoid to long-lanceolate, rounded or subacute, entire; sterile 

tips short and entire, or absent: soral lines continuous arou 

the sinuses: spores with a whitish rugulose perispore. 
Southern Brazil. 
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Specimens examined: Braziu.—Riedel (G); (U. 8. Nat. Herb. 
no. 61624). Rio pE JANErRO: Vicinity of Rio de Janeiro, 1864-70, 
Monroe (G); Tijuca, Brade 8597 (NY); Therezopolis, September, 
1929, Brade 9484 (NY); Serra da Estrella, April 5, 1910, Luetzel- 
burg 18924 (Copel., NY); Organ Mountains, 1910, Luetzelburg 
12916 (Copel.). SAo Pauto: Alto da Serra, 1902, Wacket (NY); 
Serra do Mar, 1909, Wacket 45 (NY), June, 1914, Brade 7583 
(NY), 1908, Wacket (US). 

D. rediviva is characterized by the black, terete stipe, the 
palmately veined blades (except in very large fertile ones) with 
hydathodes on the upper surface of the sterile, the proliferous 
buds and the spores with perispore. 

III. MiscELLANEOUS SPECIES 

The scales of D. Kitchingii, D. ludens and D. cordifolia havea — 

semi-sclerotic, not sclerotic, central band and this character ex 

cludes them from sections Lytoneuron and Eudoryopteris. All 

three are apparently rather highly derived and their relationships 
are not clear. They do not form a natural group by themselves. 

D. concolor has the scales of Eudoryopteris but it is free-veined. 

Also in var. typica the vascular commissure is only moderately 
developed and in var. Kirkii the soral condition is that ° 

Chetlanthes. ee 

D. decora would fit the characters of Eudoryopteris but It's 

placed here with D. concolor because it is undoubtedly closely 
related to that species and because it likewise has only & mod- 
erately developed vascular commissure. 

Further study in related genera may clear up the relations of 

these five species and may indicate that one or more should 

placed in another genus. 

22. DoryorrerIs concoLor (Langsd. & Fisch.) Kuhn in v. d. 

Decken, Reisen in Ost-Afrika 3*: 19. 1879. Piate 7B; MAP : F 

ddish 
brown to black, sometimes scaly, especially toward the base; 

angled, sometimes sulcate, on the upper side, becoming pla terete toward the base, with one U-shaped vascular bund ds 
base: fertile and sterile blades similar, without proliferous ps relatively thin to moderately coriaceous, with free venatt 
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OX = MT 

Vi. A Do. : 1-6, 8-9, var. TYPICA; 
~ 4, Doryopreris Kircnineu. B, D. CONCOLOR; FIGS. , ’ 

10, 7, var. Kirk. C, D. DECORA; FIGS. i, 4, 5, 7, 9, 11, 12, var. TYPICA; FIGS. 3, 6, 8, 
» Val. DECIPIENS, 
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long; blade 3-15 em. long, bi- to usually tripinnatifid, or rarely 
pinnate-bipinnatifid, pentagonal to suborbicular, with numerous 
ultimate segments: ultimate segments deltoid to long-lanceolate, 

crenulate, with a whitish or brown cartilaginous border: soral 
lines usually broken by the sinuses: sporangia very rarely short- 
stalked: spores yellow, exospore smooth, with a very poorly to 
moderately well developed, whitish, rugulose perispore. 

This species is distinguished by the free venation, the wing- 
angled or sulcate stipe, the pedate blades and the hydathodes 
on the upper surface of the margin of the sterile blade. 

photo, G, NY, seen. Doryopteris gerantifolia (Raddi) Kl. Linnaea 
20: 343. 1 Pellaea geraniifolia ( i) Fée, Mém 
Foug. 5: 130. 1850-52. Platyloma geraniifolia (Raddi) Lowe, 

Doryopteris cuspidata Copel. Phil. Journ. Sci. 38: ‘148. 1929. Tyre: Mindanao, Philippine Islands, Reillo, Herb. Phil. Bur. on 
no. 16515 in Herb. Copel., seen. Doryopteris baturitensis Bra 4 
Rodriguesia 4: 297, t. 1. 1940. Typ: Serra de Baturité, Cearé, Brazil, Eugenio 40, Rio de Janeiro, not seen. less Sporangia contiguous at maturity, covered by a more OF a 
continuous indusium; receptacle expanded laterally, often © 
necting several vein-ends. : dia entral America, West Indies, South America, Africa, Indl, China, Malaysia, Australia and Oceania. 
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Representative specimens: 

CrenTRAL AMERICA, Et Satvapor: Izaleo, July, 1923, Calderén 
1713, ‘Vid (US). 
West Inpres.—Jamaica: Old Hope Copper Mine, — 94 

(US); Gordontown, Sanka 1906, a Moore (NY). GuapE- 
LOUPE: Duss (U.S. Nat. Herb. no. 524 215). of hb Duss 
1544 (NY). GRENADA: (NY jz 
SoutH AMERIcA.—CoL — ag so: Marta, September, 1898- 

1901, H. H. Smith pn Spee Y, US); To lima, Lehmann 6055 
(US). Bonarre (D. W. I.): Boldingh 7321 (NY). VENEZUELA: 
rg Caracas and L a Gua October, 1916, Rose 21726 
G, NY, US); Curucuti ‘edera District), February 20, 1920, 
Pittier 10220 (US). Brazi.—ParA: Para (NY). PERNAMBUCO: 
Tapera, July 7, 1932, Pickel 39 (US). Minas Gerazs: Vicosa, 
November 3, 1930, Mexia 5246 (G, NY, US); Corinto, April 1, 

1931, Mexia 5511 (G, US). Rio DE JANEIRO: Near Rio de 
Janeiro, October, 1887, Ule 358 (US); Monte de ‘Cochrane, No- 
vember 25, 1928, ’L. B. Smith 1334 (G). Sio Pauto: Rio Grande, 
February, 1905, Wacket (Copel., NY, US); Loreno, June, 1926, 
Sampaio ary (NY). Rio GRANDE DO SUL: os Pa rdo, 1906, 

Juergens 10 (NY); Neu-Wurttemburg, March 20, 1904, ” Born- 

miiller ie (G). Uruauay: Arechavaleta 46 US): ’ Artigas, July 
28, 1934, Herter 94701 (G). Paracuay: Cordillera do Altos, 
July 8, 1902, Fiebrig L&; US); 1931, shel weg 4058 (NY, US). 
ARGENTINA. ’ Mistongs: Po sadas, November 18, 1907, Ekman 

25 (NY); Loret eyo 26, 1931, ihre. (G). For mosa: Monte 
Guayenlec, J ponies n 3276 (US). Cuaco: Colonia coreg 1935, 
Schulz 720a (G); Napalpi, December, 1934, Donat 11(G). Sata 
Dept. Oran, October 28, 1938, Eyerdam & Beetle 22711 (G): 
Cerro del Bemate, Februar ry 22, 1928, Venturi 5870 (US). 
TucumA4n: Rio ae Capital, February 7, 1921, Venturi 229 (US); 

Dept. Tafi, April 14, 1928, Venturi 6115 (US). Botrvia: Buena 
Vista, Santa Cruz, February 13, 1921, Steinbach 5288 (G, ab i 
hear Asela, April 7, 1902, R. S. Williams 1173 (NY, US). Perv: 
Santa Ana, June 27, 1915, Cook & Gilbert net (US); Prov. La 
Convencion, Dept. Cuzco, "May 12, 1936, Mexia 8053 (Copel. ,G, 

U CUADOR: eer ‘Island, Galapagos Islands: April 18, 

1941, Schmitt 19 (G, 
Arrica: Natal, Wood. (U. : Nat. Herb. no. 1095675). 
Asia. Inpra: Pulney Hills, Madras, Sauliere 787 (US). 
a ak ek 28 (US); Pogian 41 (G). Cura, Harnan: 

1878, Hancock 23 (G, US); Fan Yah, 1932-33, Chun 
a Tea 44084 (G, NY). Formosa: September, 1906, Nakahara 

Mataysia. Puuiprine Istanps: Twin Peaks, Benguet, 
Northern Luzon, September 8, 1904, R. S. Williams 1503 (NY, 
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US); Luzon, Cuming 260 (G); Lutab, Benguet, Luzon, May, 1909, Copel. Pterid. Phil. Exsice. 115 (Copel., NY, US). Java: 

(British New Guinea): Rouna, May 26, 1935, Carr 12340 (NY); Rona, Laloki river, Central Division, April, 1933, Brass 3669 (NY). 
AUSTRALIA: Mowbray river, North Queensland, January 22, 

1932, Brass 1998 (US); Mount Julian, North Queensland, Michael 886 (G). 
CEANIA.—NeEw Cateponia: Franc 357 (B, Copel., NY, US). New Hesripes: Wala, March, 1929, Herre 2 (NY). Fin IsLanps: Viti Levu, 1927, Parks 2048 (Copel., G, US); Levuka, Fip, 1898, Prince (G, US)... Samoa: Whitmee 57 (G); Upolu, July 30, 1926, Parks 16425 (US). Socrery Isnanps: Tevaitapu, Borabora, January 3, 1931, Grant 4926 (NY, US); Tahiti, May 21, 1922, Setchell & Parks 27 (G, US); Papeete, Tahiti, October, 1909, Leland, Chase & Tilden 68 (G, NY, US). 

22b. Doryorreris CONCOLOR var. Kirk (Hook.) Fries, Wiss. Ergebn. Schwed. Rhodesia-Kongo Exp. 1: 4. 1914. Cheilanthes Kirkii Hook. Second Cent. Ferns, t. 81. 1861. 

(U. S. Nat. Herb. no. 61611). Natau: Mapumulo, a (G, NY, US); Howick, February 18, 1895, Schlechter 6785 (NY, S). Transvaau: Barberton January, 1911, Thorncroft 115 (US); Pelindaba, Pretoria District, Bottomley 2071 (US). Ruxo- 

(Copel., US). Ucanpa: Albert Nyanza, December 26, Baie Mearns 2512 (US); Entebbe Road, October, 1931, onsite 2295 (US). Kenya (British East Arrica): Southeast © Narak, July 12, 1923, Curtis 737 (G); Loita Plains, July 12, 1923; Curtis 744a (G). 
MADAGASCAR: Sambuano, 1925 (U.S. Nat. Herb. no. 1507508): Inpia: Southern Hindustan, Noyes (U. S. Nat. erb. oa 299616) ; Shevaroy Mountains, 1897-8, Furrell (US); Palni Hills, Noyes (G). Cryton: Beckett 184 (G); Thwaites (G). 
This is a remarkable variety differing from the typical ™ characters that would ordinarily be of generic importance. ae 

ever, the two varieties are similar in all other characters 22 



A REVISION OF THE GENUS DORYOPTERIS 57 

intermediate conditions occur. In soral characters var. Kirkii 

is a Cheilanthes. 

23. Doryoprreris pEcoRA Brack. U. 8. Expl. Exp. 16: 103, t. 
13, fig. 1. 1854. Typs: Hawaii, Brackenridge, U.S. Nat. Herb. 
no. 61616, seen, photo G, seen. Isorypr: NY, seen. PuLate 7C. 

Rhizome short, usually stout, compact, or very compact and 
the stipes tufted: scales of the frond-buds and stipe as in section 
Eudoryopteris: stipe dark castaneous to blackish, usually naked, 
sometimes slightly scaly at the base, usually glabrous, occasion- 
ally very slightly pubescent, smooth, wi he upper 
side, with one U- or V-shaped vascular bundle at the base: 

fertile and sterile blades slightly to moderately dimorphic, without 

on the upper surface; fertile frond 3-45 cm. long; blade 2-16 cm. 
long, deeply bi- o p ; 
ovate-lanceolate to orbicular, with several to numerous ultimate 

The important characters of this species are the wing-angled 
stipe and the highly divided, usually rather thin, fertile blade. 

The venation is often only partially areolate and the vascular 
commissure is often discontinuous. 

23a. Doryorreris DECORA var. typica. Pteris decora (Brack.) Hook. Sp. Fil. 2: 210. 1858. Litobrochia decora (Brack.) Moore, 
Ind. Fil. 342. 1862. 

i Sterile blade pentagonal to suborbicular, the basal primary 
segments not lobed on the upper side: ultimate segments oblong- ovate to strap-shaped: fertile blade pedately divided, rarely 
tending to be pinnately divided, pinnate-pinnatifid to —_— bipinnate-pinnatifid, ovate-lanceolate to orbicular, the basal 
pinnae larger than the second pair, sometimes only slightly so, Obed on the upper side with the basal lobes usually as long as 
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those on the lower side, sometimes considerably shorter: ultimate segments narrowly oblong to usually linear. 
Hawaiian Islands. 
Representative specimens: HAWAIIAN IsLANDs.—Kavat: Au- gust 6, 1895, Heller 2654 (G, NY, US); Kaholuamanoa, Septem- ber 2-9, 1895, Heller 1990 (G, NY); October 18, 1916, Hitchcock 15227 (US); Olokele canyon, August 10, 1924, Topping 2807 (NY). OLOKAI: Kamalo gulch, June 29, 1928, Degener 9196 

(NY). Lanat: Hillebrand (U.S. Nat. Herb. no. 816897). Maur: 
Lahaina, December, 1887, Safford 882 (US); EH. Bailey (B, NY). Hawati: Hoopuloa, September, 1929, Degener 9197 (G, NY, US); August 2, 1911, Forbes 390H (NY); Mann & Brigham 253 (G, 
US). 

The typical variety differs from var. decipiens in the pinnate 
rather than deeply pinnatifid fertile blade with the basal pinnae 
usually equally lobed on the upper and lower sides rather than 
strongly unequally lobed and the usually linear rather than 
oblong or deltoid ultimate segments. 

en eecheyana Hook. Sp. Fil. 2: 209. 1858, in synon 
Litobrochia decipiens (Hook.) Moore, Ind. Fil. 342. 1862 i 
ence a Inym not given but the raced throug 

than the second pair, usually lobed on the upper side with = 
basal lobes much shorter than those on the lower side: ultimate 
segments deltoid to narrowly oblong or oblong-lanceolate. 

Hawaiian Islands. Na- Representative specimens: Hawattan IsLaNDs.—KAval: a wiliwili, January 8, 1940, Degener 12673 (NY, US). _OABU: Honolulu, October 28, 1922, Degener 4159 (NY); Nuusal 
March 23, 1895, Heller 1990 (B, G, NY, US); Niu valley, Jun): 1932, Topping 3529 (NY, US); Mann & Brigham 136 (G, US); Kuliouau valley, June 23, 1935, Degener, Park & Topping aon (G, NY, US). Motoxar: Pohakunui’ gulch, May 6, on Degener 9194 (G, NY, US); Waiahewahewa gulch, April 18, pei Degener & Wiebke 3587 (NY). Lanat: September 22, 1916, 
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Hitchcock 14698 (US). Maur: Remy 38 (G); E. Bailey (NY); 
Near Haiku, August 5, 1927, Wiebke & Topping 3589 (NY, US). 

This variety differs from D. concolor essentially only by the 
areolate venation and it seems undoubtedly to represent a 
development from that species. 

Although conventionally maintained as a species, var. decip- 
iens differs from var. typica only in characters of leaf-cutting and 
the two extremes are connected by frequent intermediates. Such 
intermediate specimens are: Kava: June 13, 1926, Degener 9198 
(NY). Oanu: Kolekole Pass, May 1, 1932, Degener 9193 (NY, 
US); Waianae Range, April 12, 1932, Yuncker 3479 (US); Holpo 
Crater, February 15, 1910, Forbes 1452.0 (NY); Nuuanu valley, 
December, 1887, Safford 863 (US). Motoxar: Wawaia, June 
si a Degener 9195 (NY). 

DoryYorptTeERis merge ahem Bonap. ex C. Chr. Ind. 
Fil Sco Prél. 13. 1917. Pua 

Pellaea Kitchingié Baker, rhe “Bot. 1880: 327. Type: 
Madagascar, Kitching, Kew, not seen, photo G, seen. Allosorus 
Kitchingii (Baker) O. Ktze. Rev. Gen. 2: 806. 1891. 

hizome seiatiead long, moderately stout, pect scales of 

the frond-buds and_ stipe ovate-lanceolate, attenuate, entirely 

tawny and hyaline, or usually with a red-brown or dark red-brown, 
semi-sclerotic central band and relatively broad, tawny, hyaline 

margins, usually entire, — etimes abaceals toothed; the cells 
of the hyaline parts relatively long, mostly three or more times as 

as broad: stipe Lien to dark castaneous, usually naked, 
sometimes slightly scaly at the base and with a few fibrils at the 

pnnate-bipinnat, ‘deltoid erin with numerous 

Sometimes entire; margin with a whitish or brown cartilaginous 
border; vein-ends free; hydathodes not present on the upper surjace- 
fertile frond 21-45 cm. long; blade 4-12 em. long, pinnate-bipin- 
natifid to bipinnate-pinnatifid, deltoid to ovate-lanceolate: 

_ ultimate segments oblong-ovate to narrowly oblong, rounded, 
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entire; sterile tips very short or absent: soral lines broken by the sinuses: spores yellow, exospore smooth or minutely roughened, without a perispore. 
Endemic to Madagascar. 
Specimens examined: MADAGASCAR: April, 1881, Hildebrandt 4163 (F, US); November 25, 1912, Viguier & Humbert 1598 (F). 
This species is quite distinct by reason of the channeled stipe, 

free venation, elongate-pedate blade and absence of hydathodes 
on the upper surface of the sterile blade. 

25. Doryorreris LupENs (Wall. ex Hook.) J. Sm. Hist. Fil. 
289. 1875. Piate 8B: map 11. 

Pteris ludens Wall. List no. 88. 1828, nomen nudum ; ex Hook. 
Sp. Fil. 2: 210. 1858. Typr: India, Wallich 88, Kew, not seen, 

238, Kew, not seen. Isorype: G, seen. Litobrochia Smithar Moore, Ind. Fil. 342. 1862, nomen nudum. Based on D. Wallichi J : 

Bot. Jahrb. 3: 419. 1882. Doryopteris papuana Copel. Phil. Journ. 
Sci. Bot. 6: 86.1911. Typr: Goodenough Bay, Papua, King 208, 

frond-buds and stipe ovate-lanceolate to long-lanceolate, acuminate or attenuate, entirely red-brown or blackish and semi-sclerotic, oF 
y with 

long, brown hairs, occasionally nearly glabrous, usually pasty roughened with small longitudinal grooves, sometimes smooth, 
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rather irregularly crenate or crenulate; margin with a whitish or 
brown cartilaginous border; vein-ends nearly all free; hydathodes 
present on the upper surface: fertile frond 20-65 em. long; blade 

0 cm. long, long-pentagonal, pentagonal or yplron seen 
deeply lobed, with 5 ultimate segments, the lateral segments 
much shorter than the terminal one, or deeply bi- or tripinnatifid, 
with numerous ultimate segments: ultimate segments deltoid- 
ovate to long-lanceolate, rounded, acute or acuminate, crenulate 
or entire; sterile tips usually long, entire or slightly crenate, with 
a whitish or brown cartilaginous border: soral lines usually con- 
tinuous around all of the sinuses, rarely broken by the sinuses of 
some of the primary segments: spores — exospore smooth, 

th a brown, rather coarsely rugose perisp 
Burma, India and Yunnan, China to sth Philippine Islands 

and Papua 
Representative specimens: 
Asta.—Inp1a: Maymyo, Burma, October, 1915, J. F. Smith 89 

(G). Cxrina: Yuan-Ching, so unnan, a mber 28, Henry 13325 
(NY, US). Frencu Inpo-Cumna: Prov. Lang-Son, January, 1926, 
Colani 3450 (NY, US); Coubieulianad sie Pierre 5790 St gen . 
Stam: Lad Bua Kao, near Korat, November 22, 1920, Rock 503 
(US). Freprerarep Matay States: a bedi Perlis, November 
16, eee raphie't “th y enderson 22815 (US 

219 (US), September 8, 1904, R. S. Williams {501 (NY, US), 
May, 1904, Elmer 6349 (NY, US). Pancastnan: Mount San 
Isidro, Labr. ado or, November, 1917, Fénix 30032 (NY, US); 

, US); Wawa, hue 13, 1908, Topping 1014 (G, US); Boso- 

boso, July, 1906, Ramos 1078 (Copel., NY, US). Papua (BritisH 
New Guinea): Near Rouna Falls, May 27, 1935, Carr 12372 

en Goodenough Bay, 1908, King 208 (Copel. ); King 388 

l.). 

As the name implies, this species is extremely variable in leaf- 

form. The slender, elongate rhizome separates it from all other 

areolate-veined species. The spores are characteristic. Its 
local distribution is apparently well correlated with calcareous 
rocks, 
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26. DoryoprERis corDIFOLIA (Baker) Diels in Engl. & Prantl, 
Nat. Pfl. 14: 270. 1899. Puats 8C. 

Pteris cordifolia Baker, Journ. Bot. 1891: 4. Typr: Bé Kilus 
Mountains, Madagascar, J. T. Last, Kew, not seen, photo G, 

short to moderately long, brown hairs (especially toward the top 
and on the upper side) to nearly glabrous, smooth, deeply sulcate 
on the upper side, with one terete vascular bundle at the base: 
fertile and sterile blades completely dimorphic, usually with pro- 

The deeply sulcate stipe with a single terete vascular bundle, 
the thin, entire sterile blade with proliferous buds and a dark, 
sclerotic border, the 3-lobed fertile blade and the characterise 
spores set this species off as unique. It is apparently a very 

highly derived type. The soral condition is subacrostichoid. 
Receptacular xylem is distributed, somewhat irregularly, aloms 
the outer areolae and the sporangia are borne throughout the 
soriferous band thus formed, both in relation to the xylem and 
the leaf-tissue. This condition, incidentally, is almost identical 

with that of Acrostichum praestantissimum as figured by Bowe? 

‘ Bower, The Ferns 3: 58, figs. 621, 622. 1928. 
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DovuBTFUwUL SpPEcIEs 

The following may be good Doryopteris species but having seen 
no material I cannot properly place them in the genus. The 
original diagnosis is quoted for each species. 

X Doryopreris Duvaum Bellair, Rev. Hort. 1897: 563, fig. 
168. 

“Bien qu’il existe un nombre assez important d’hybrides pe 
le genre Pteris, nous n’en connaissions encore aucun se rapportan 
a la section des Doryopteris. 

a plante dont nous donnons une photographie comble cette 
lacune; elle a pris naissance chez M. Duval, boa ver- 
saillais, et, dans son faciés, on reconnait facilem ent ses deux 
parents: le a leg ou Pteris sagittifolia et le Dorjonet ou 
Pteris palma 

teris Duvalii est une Fougére élégante et touffue, 
haute de 25 a 30 centimétres, dont les nce initiales, au nombre 
de 5 & 8, sont toutes s sagittées 4 la facon de celles du pi: 
parent (D. sagittefolia). Les feuilles atalen chez lesquelles : 
longueur (15 & 20 centimétres) excéde toujours la largeur (12 
15 centimétres) sont multi tilobées, avec des sinus un peu ie 
profondes, des lobes moins nombre ux, plus larges et un tl 
d’une contexture plus épaisse que chez les frondes ar D. pa alee 

This is a horticultural form, proposed as a hybrid between Ki 
palmata and D. sagittifolia, but the description and figure are no 
sufficiently diagnostic to place it with certainty. 

Doryopreris Latitopa C. Chr. Arch. Bot. (Caen) 2 
mens. 213. 1928. ih YPE: Madagascar, Humbert 3195, Herb. 

“Rhizomate fepesite, circa 2 mm. crasso, paleis brunnels 
lanceolatis dense vestito. Stipitibus 8-10 cm. longis, ar 
pureis, nitidis, glabris, versus basin squamis nonnullis ee > 
— deciduis praeditis. Lamina cordata, trilobait d em. lon a et lata vel minori, chartacea, glaberrima, infra st 
Sezmentis basalibus 1. is cm oe 1-1.5 cm. latis apice 

marginem desinentibus. aeons foliorum sterilium ee 
crenatis tenuibus, fertiliu m ubique soriferis, soris angustis indusiis membranaceis, pallidis, integris.”’ 

TCR S Heme ee Des Sera en OH er NCE Ted Oe Ce I Dee) PE LEPC = ae) Ae Ne dara PER 
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The long, creeping rhizome, the pinnate large blades and the 
winged rachis indicate that this may be, as Christensen suggests,! 
a dwarf form of D. Kitchingit. 

DoryYoPTeERIS pangs to abe Kuhn in v. d. Decken, 
Reisen in Ost-Afrika 33: 63. 
ro * pate Desv. Men "50 oc. Linn. Paris 67: 293, t. 7, 

182 fig. 2 Type: Isle Bou rbon, Paris, not seen, photo G, seen. 
“Frondibus trilobatis: lobis sinuato-lobatis; nervibus i in lobos 

evanescentibus; frond. fertilibus in lobos pinnatifidis: laciniis 
lanceolatis, sinubus acutis; nace beret: nitido, discolore (atrato) 

apici subpulverule eg 
C. her (U. S. Nat. Herb. no. 816949), without locality, 

is Siohabiy’ this species. 

DvuBIOUS AND REJECTED NAMES 

I am unable to place the following names. They are either 

improperly published, or based on a mixture of material, or are 
insufficiently described. 

Se i ae cordifolia J. Sm. Journ. Bot. 4: 163. 1841, nomen 

Pteris polytoma Kze. Linnaea 23: 289, 322. 1850. Hort. no 
specimen cited; description not sufficiently detailed to place it. 
Hook. Sp. Fil. 2: 208, places it under Pteris pedata 

Doryopteris praealta Fée, Mém. Fam. Foug. 5: "133. 1850-52, 
nomen nud 

Doryopteris trifoliata Bory ex Fée, Mém. Fam. Foug. 5: 133. 

1850-52, nomen nudum 
Pteris palmata Willd. var. angustiloba Hook. mk Ferns, text 

for t. 22. 1862. No type cited; this is a mixtur 
oryopteris Alcyonis Linden "vex Regel,”’ iad. ‘Sem. Hort. Bot. 

Petrop. Suppl. 1864: 10. 1865, nomen nudum. Pieris Alcyonts 

Linde Sem. Hort. 30 

1866, nomen nudum. “ Pteris Aleyonis Lind. p. ¢. (Lind. cat.— 
Pt. sagittifolia Raddi 6. — Hook. Sp. Fil. il. p: Me: 

Doryopteris Hort.” Regel, Ind. Sem. Hort. Bot. a 1866: 
20. 1867, nomen nudum. "Djorvopter 1 axa » J. Sm; 

Pteris sagittifolia, Radd. obrochia ond 

(Linden ex Regel’”’) [incorrectly attributed to Presl byl heres 

Nom. Gefasskr. 217. 1883, as Lithobrochia, nomen nud As 

1935 pristensen. The Pteridophyta of Madagascar, Dansk Bot. Ark. 7: 118. 
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far as I have been able to determine, the epithet Alcyonis has 
never been validly published. Linden might have done so but 
I have been unable to consult any of his catalogues of the proper 
years. A sheet of X D. hybrida labeled “ Pteris Alcyonis Lindl. 
Hort. Bot. Lips. 1882” suggests that it may represent that species. 

Pellaea hederacea (Presl) Prantl var. anisoloba Kze. ex antl, 
Engl. Bot. Jahrb. 3: 429. 1882. No type cited; differs from 
Prantl’s P. hederacea in the pubescent stipe but his species is such 
a mixture that the variety cannot be identified. 

““Pteris decipiens Hook. 8 P. Var. intermedia” E. Bailey, Haw. 
Ferns 27. 1883. 

Doryopteris Borbonica Christ, Denkschr. Ak. Wien 79: 34. 
1907, nomen nudum. 

EXCLUDED SPECIES 

The following species have been referred to Doryopteris or 
Cassebeera (an illegitimate name) and I am excluding them from 
Doryopteris. The species described under Cassebeera are included 
because that genus has often been considered to be closely related 
to the free-veined species of Doryopteris. In connection with 
Cassebeera I also discuss some closely related species. 

Several species here referred to Pellaea may not belong there 
but until that genus is worked out it seems the best place to put 
them. 

The species are arranged alphabetically under the name to be 

excluded. The basinym, if any, is given, the accepted name, if 
different from the basinym, and in some cases the name under 
another genus that might possibly be revived for the species: 
The accepted name is indicated by small capitals. The basis 
upon which I exclude the species is given, except in such a well- 
known case as Cheilanthes argentea. 

The quotations are from Mr. C. A. Weatherby’s notes on the 

type specimens. 

I. SPECIES REFERRED TO CASSEBEERA AND SOME CLOSELY 

RELATED SPECIES. 
The following species are apparently closely related and ap- 

proach Doryopteris in having a fairly well developed vascular 
commissure. In Pellaea pinnata it is nearly always continuous: 

However, they are alike in four characters which, I think, 
naturally exclude them from Doryopteris and indicate that at the 
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present time they can best be referred to Pellaea. These are: the 
deeply channeled stipe, rachis and costae of the pinnae, at least 
the stalk; the imparipinnate blade; the pinnate type of division 
of the blade with equilaterally, if at all, divided lower pinnae, 
or with subinequilaterally divided lower pinnae, but not ap- 
proaching a pedate condition; and the brown, shallowly pitted 
spores with a whitish, rugulose perispore. 

Cassebeera Kaulf. is illegitimate (see synonymy under Doryop- 
teris) and the correct name for the genus, if maintained, is 

Bakeropteris O. Ktze. 

1. Cassebeera gleichenioides Gardn. ex Hook. Ie. Pl. t. 507. 

1843. Type: Diamond District, Brazil, Gardner 5295, Kew, not 
seen, photo G, seen. Ormopteris gleichenioides (Gardn. ex Hook. 
J. Sm. Hist. Fil. 281. 1875. Bakeropteris gleichenioides (Gardn. 
ex Hook.) O. Ktze. Rev. Gen. 2: 808. 1891. PrLiana rier | 
orpEs (Gardn. = et Christ, Ball, Boiss. s. 2, 2: 545. 
LATE 3K, FIG i 
Seales very Ae and narrow, usually entirely tawny, some- 

times with a sclerotic, atropurpureous or blackish central band. 
Stipe, rachis and costae of pinnae channeled. Blade imparipin- 
nate. Pinnae deeply pinnatifid, or once pinnate, the lower ones 
sometimes tact baal bipinnate. Receptacle formed by the 
fan-shaped ggtoras that are usually expanded laterally to form 

& commissure between two to all of the vein-ends in a lobe. 
Sporangia short-stalked. Spores brown, slightly pitted, with a 
whitish, rugulose perispore. 

2. Pissshoare pinnata Kaulf. Enum. Fil. 217, t. 1, fg. 11. 1824. 

Cassebeera petiolata Fée, Mém. Fam. Fou g. 7: 30, 12, fig. 
1857, as Cassebeeria. On the basis of ni 3556 (US), ory 
frond of it a matches Fée’s aie I follow Baker, Fl. Bra 

1’: 394. 1870, in reducing this to C. pinnata. PELLAEA eee 
(Kaulf.) Prantl Engl. Bot. Jahrb, 3: 418, 1882. Pxiate 3E, Fic. 

8. Bakeropteris pinnata (Kaulf.) O. Ktze. Rev. Gen. 2: 808. 
oa Bakeropteris petiolata (Fée) O. Ktze. Rev. Gen. 2: 808. 

Seales very long and narrow, usually entirely reddish-tawny, 
rarely with a sclerotic, atropurpureous central band. Stipe, 
rachis ad stalks of pinnae channeled. Blade imparipinnate. 
innae pinnatifid, the lower ones sometimes seamcge ded pin- 

nate-pinnatifid. Receptacle a vascular commissure that unites 
or nearly all, of the vein-ends in a lobe. Seocsa long- 

talke ae brown, shallowly pitted, with a whitish, rugu- 

Ose pe 
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ELLAEA Riepeum Baker, Ann. Bot. 5: 213. a TYPE: 
Central Brazil, Riedel, Kew, not seen. PLate 

tedel, , apparently i 1S an ISOTYPE and the followin descrip- 
tion is drawn from 

Scales very foie 2 nd narrow, entirely reddish-tawny. Stipe, 
rachis and costae of pinnae chan neled. lade imparipinnate. 
Pinnae entire or usually equilaterally pinnate. Receptacle fan- 
shaped, narrow, or expanded laterally, sometimes so that a com- 
missure is formed connecting two to several vein-ends. Sporangia 
medium to sealer Spores brown, slightly nitted, “with a 
whitish, rugulose peri 

Note: Pellaea Bongardiana Baker in Martius, Fl. Brasil. 1: 
397, t. 55, fig. 2. 1870. 

Pellaea brasiliensis Baker, Engl. Bot. Jahrb. 17: 522. 1893. 
Type: Glaziou 20158, not seen. Isorype: Copenhagen, not seen, 
photo G, seen. 
nee two species are apparently very closely related to, if not 

synonymous with, P. Riedelii. They differ from the other 
species s actiiend: as does P. Riedelii, in "he fully bipinnate blade 
and narrowly oblong to shortly linear, Spt Ahi 

4. PELLAEA crenata n.sp. PLATE 3K, F . 1-7. 
Rhizomate brevi, crasso: paleis lanceolatocbvetie a vel longe 

oreneortia drip nt atro-ferrugineo-brunneis vel nigris, duris, 
argin mbranaceo, fulvo: stipitibus rhachibusque valde 

ernie ‘pabrie profunde canaliculatis: lamina imparipinnata, 
glabra, coriacea; venis libris; ope Sap et non-articulatis: 
pide sterili 4-15 em longa; lamina 2-6 em. longa, pinnata, 
ovata; ;, pinnis anguste oblongibus i linearibus, devant remoteque 
aida : fronde fertili 15-32 cm. longa; lamina 7-11 em. eee 
pinnata ‘vel basi bipinnata, ovata vel deltoideo-ovata; segm 
anguste oblongibus vel linearibus, leviter remoteque eon red 
plerumque integris: soris submarginalibus, maturitate contiguis: 
indusio aliquando lato, membranaceo, continuo vel regulariter 
ad crenationes majores interruptis, margine integro: sporangl? 
longe pedice 

e ebsites moderately stout, compact: scales to 

rachis dark castaneous, ny or the stipe with a few ee 
the base, glabrous, deeply channeled on the upper side, the il 
with one U- or V-shaped vascular bundle at the base: 
and sterile blade pinnately divided, imparipinnate, si fi 
glabrous, coriaceous, with free venation; stalks of the rn 
deeply channeled on the upper side; pinnae and pinnules P° 
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articulate; basal pinnae subinequilaterally divided in well de- 
veloped blades: sterile frond 4-15 cm. long; blade 2-6 cm. long, 
once pinnate, ovate, with 2-5 pinnae; pinnae narrowly oblong to 
linear, subacute, shallowly and remotely crenate; hydathodes not 
present at the margin on the upper surface: fertile frond 15-32 
em. long; blade 7-11 cm. long, once pinnate or usually bipinnate 
at the base, ovate to deltoid-ovate, with up to 12 pinnae; basal 
pinnae undivided or usually once pinnate, with 1-3 pinnules on 

forming a more or less continuous submarginal line, sometimes 
regularly broken by the crenations: indusium moderately broad, 
continuous with the soral lines, membranous, entire: receptacle 
fan-shaped or roundish, often expanded laterally, sometimes 
connecting two vein-ends, occasionally several: sporangia long- 
stalked: spores tetrahedral-globose, brown, slightly pitted, with 
a whitish, rugulose perispore. 

Typr: Cerro do Cipo, 1400 m., Vaccaria north of Bello Hori- 
zonte, Minas Geraes, Brazil, July 12, 13, 1940, Foster & Foster 
624 (US). Isoryps: (G). 

Pellaea crenata is apparently most closely related to the species 
listed above, especially to P. pinnata and P. Riedelii. It differs 

from P. gleichenioides, P. pinnata and P. Riedelit in its relatively 

short and broad scales with a well developed, dark, sclerotic 

central band; and from P. gleichenioides also in its long-stalked 

sporangia. The cutting of the blade is also different and the 

Species are compared in this character as follows. 

In P. Riedelii, P. Bongardiana and P. brasilensis the blade is 

fully bipinnate with the pinnules narrowly oblong to shortly 

linear and entire. In P. crenata, P. pinnata and P. gleichenioides 

the blade is once pinnate, or bipinnate at the base. The pinnules 

and undivided pinnae of P. crenata are narrowly oblong to 
linear and shallowly and remotely crenate or mostly entire; 
those of P. pinnata are similar but more deeply lobed, that 1s, 

deeply and remotely crenate; and those of ?. gleichenioides are 

narrower and very deeply lobed, usually cut to the midnerve or 

costa so that the blade is technically bipinnate or tripinnate. 
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II. SPECIES REFERRED TO DorYOPTERIS 

5. Doryopteris argentea (Gmel.) Christ, Bull. Boiss. s. 2, 2: 831. 
1902. Pteris argentea Gmel. Nova Comm. Acad. Petr. 12: 519, 
Soe, te, 2 17 CHEILANTHES ARGENTEA (Gmel.) Kze. 
Linnaea 23: 242. 1850. 

6. Doryopteris articulata (Kaulf. ex Spreng.) Fée, Mém. Fam. 
Foug. 5: 133. 1850-52. Pteris articulata Kaulf. ex Spreng. Syst. 
4: 76. 1827. PrLuara ANGuLOosA (Bory ex Willd.) Baker, Syn. 

continuous vascular commissure. Spores yellow, essentially 
smooth. (Webb 4, G). 

7. Doryopteris australiae Bonap. Notes Ptérid. 4: 100. 1916. 
Tyre: Port Darwin, Australia, 1882, Tate, Paris, not seen, photo 
G, seen. PELLABA or NOTHOLAENA. ‘ 

“Sori elongate on the outer portion of the veins, reaching 
abcut half-way to the costa, but not half the length of the very 
oblique veins. Sporangia short-stalked.’”—C, A. W. 

. Doryopteris crispatula (Baker) C. Chr. Ind. Fil. 248. 1905. 
Pellaea crispatula Baker, Ann. Bot. 5: 215. 1891. Type: Rio de 
Janeiro, Brazil, Glaziou 14405, Kew, not seen, photo G, see? 
IsoryPE: US, s PuatE 3K, ric. 11. The only material I 
have seen is the isotype and photograph of the type. 

Blade simple, auricled at the base, thin. Venation areolate. 
Sori oblong, parallel to the margin, or roundish. Receptacles 
terminating free vein-ends (roundish) or on the outer walls © 
areolae (oblong). Sporangia short-stalked. Spores yellow- 
brown, with a whitish, rugulose perispore. See D. lonchophora. 

9. Doryopteris deltoidea (Kze.) Diels in Engl. & Prantl, er 
Pfl. 1*: 269. 1899. CHEIaNTHES peLTorpEa Kze. Linnaea 10: 
535. 1836. 

Burchell 2033, G, which has cheilanthoid sori and short 
stalked sporangia. t 

10. Doryopteris Duclouxii Christ, Bull. Acad. Géogr. yes 
Mans 1902: 231. Creranraes Ductoux (Christ) Ching, Ie 
Fil. Sinicarum 3: t. 133. 1935. 

Ching is undoubtedly correct in referring this to Cheilanthes. 
He cites Cavalerie 1212 and Wilson 5297 ; these are Cheilanthe 6 
see D. muralis and D. Veitchii. It belongs to the Cheilanthes 
argentea complex. 
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Li: sc bao Fourniert (Baker) C. Chr. Ind. Fil. 244. 1905. 
PELLAEA FoURNIERI Baker, Syn. Fil. Ed. 2, 476. 1874, based on 
Palase SD iesscens Fourn. Mex. Pl. 1: 119 1872, ee Fée, 1869. 
Pellaea according to C. Chr. Ind. Fil. Suppl. 3: 1934. 

12. Doryopteris pesos (Jenm.) C. Chr. tad ri 244. 1905. 
Pteris a ai Jenm. Gard. Chron. 1898: 414. Types: Kaie- 
teur Falls, British Guiana, Jenman, NY, seen 

The only material I have seen is the wie This is a single 
plant and in such poor and fragmentary condition I cannot place 
it. There are no completely fertile fronds. 

13. Doryopteris lonchophora (Rémer ex Mett.) J. Sm. Hist. Fil. 
289. 1875. Pteris lonchophora Rémer ex Mett. Cheil. 4, t. 3, 
figs. 1-8. 1859. Heteropteris Doryopteris Fée, Crypt. Vase. "Brésil 
1: 123, t. 10, fig. 2.1869. Typr: Serra da Estrella, Rio de Janeiro, 
Brazil, Glaziou 939, probably at si de Janeiro, not seen, frag- 
ment “ox Fée’’, NY, s seen. Isorype: Paris, not seen, photo G, 
seen, Mettenius’ description and yes apparently represent 

the same species described later by Fée. 
Blade simple, auricled at the base, or hastate, the lateral lobes 

each with a lobe on the lower side, thin. Venation areolate. 
Sori oblong. parallel to the margin, or roundish. Receptacles 

itish, aioe perispore. (Glazio 
wis species and D. crispatula are persis closely related. I 

think they should be excluded from Doryopteris on the basis of 
the receptacular condition. Also the thin blades and whitish, 

rugose spores, although included within the range of Doryopterts, 

are not at all typical of it. As noted, D. crispatula has short- 
stalked sporangia. 

At the present time they cannot reasonably be included in any 
genus and perhaps a genus should be proposed for them. I 
hesitate to do this because I have only seen a single collection 

of each species and because a new name would be necessary since 

Heteropteris Fée cannot be revived. (Heteropteris Fée, Crypt. 

Vase. Brésil 1: 123. 1869, not Fée, Dix. Congr. Sci. France 1: 
178. 1843, nor HBK. Nov. Gen. Spee. Pl. 5: 163. a 

Doryopteris Mairei Brause, Hedwigia 54: t. 4, fig. J. 
1914. TypE Yunnan, — R. P. Maire 6502, Berlin, not seen. 
lsorypr: Herb. Copel., Ceraceous indument beneath. 
Cheilanthoid sori. aaa short-stalked. A CHEILANTHES, 
probably of the C. argeniea complex. 
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15. Doryopteris Michelii Christ, Bull. Acad. Géogr. Bot. Mans 1910: 14. Type: China, Michel 1018, Paris, not seen, photo G, 
seen. 

versely thickened vein-ends. Sporangia short-stalked.”—C. A. W. 

type which secrete ceraceous indument, of which, owever I find 
no trace. Sori on the suborbicular vein-ends. Sporangia short- 
stalked.”—C. A. W. Spores yellow, with a slightly roughened, 
whitish perispore. A CHEILANTHEs, probably of the C. argentea 
complex. 

17. Doryopteris phanerophlebia (Baker) Diels in Engl. & Prantl, Nat. Pfl. 14: 269. 1 

717. 1804. Type: Bourbon, Commerson, Paris, not seen, photo G, 
Seen. CHEILANTHES ? C. heterophylla Willd. ex Kaulf. Enum. 
Fil. 210. 1824. 

: Blade hairy and scaly. Spores rugose. ‘‘Sporangia long- stalked.”—C. A. W. The type is sterile, data on the sporangia and spores were taken from de I’ Isle 431, Paris. 
19. Doryopteris rigida (Sw.) Diels in Engl. & Prantl, Nat. Pf. 1*: 269. 1899. Pteris rigida Sw. Syn. Fil. 104, 299. 1806. Cheilo- 

plecton rigidum (Sw.) Fée, Mém. Fam. Foug. 7: 34. 1857, 8 
Cheilopecton. PEtuaxa ricipa (Sw.) Hook. Sp. Fil. 2: 144. 1858. 

Pellaeoid receptacle but sorus with only a few sporangia. 
th 

seen. Isorypr: ; CHEILANTHEs robusta (Kze.), n. com d Sporangia short-stalked, 2-4 toa sorus. Receptacle fans 
or roundish. tipe reddish brown. Spores yellow-brow?s 
smooth. (Drége). : 905 21. Doryopteris Skinneri (Hook.) C. Chr. Ind. Fil. 245. 1 
PELLAEA SKINNERI Hook. Sp. Fil. 2: 141, t. 118 B, 1858. TyP# 
Guatemala, Skinner, Kew, not seen, photo G, seen. a Sori on the separate vein-ends. Receptacle fan-shaped re often somewhat laterally extended, rarely those of two adjace 
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vein-ends joining. Sporangia short-stalked. Spores yellowish, 
somewhat rugose with a whitish and brown perispore. (Pringle 
2586.) 

22. Doryopleris squamosa (Hope & Wright) C. Chr. Ind. Fil. 
245. a Pellaea mide Hope & Wright, Journ. Linn. Soc. 
35: 518. 1903. Type: Yunnan, China, Henry 13209, Kew, not 
seen, photo G, seen. Cauca eae Hopeana C. Chr. Ind. Fil. 

Suppl. 18. 1913. 
lade described as scaly and white-farinose beneath. ‘‘ Vein- 

ends not strongly dila He arta poe atin 7—_O, A. W. 

86. 1924. Pellaea tamburii Hook. Sp. Fil. 2: 134, t. 129 A. 1858. 
Type: Tambur River, Nepal, India, Hooker, Kew, not seen, 
photo G, seen. CHEILANTHES TAMBURII (Hook.) Moore, Ind. 
F il. 254. 1861. 

Cheilanthoid sori. Sporangia short-stalked. Spores brown, 
minutely pitted. The type was identified by Christensen and 
Ching in 1930 as Cheilanthes tamburit. 

24. gelled Veitchit Christ, Bull. Acad. Géogr. Bot. pene 
1906: < Type: China, Wilson “5396”, not seen, 5297 (no 

5397), Paris, ok seen, photo G, 5297, seen. axial 
Vertcuir (Christ) Ching ex C. Chr. Ind. Fil. Suppl. 3, 55. 1934. 

White-farinose beneath. ‘‘Sori discrete on thickened vein- 

ends. Sporangia sider oie ©. A. W. Spores yellow, wit 
a whitish, rugulose perispore. Belongs to the Cheilanthes 
argentea complex 

EXPLANATION OF PLATES 
A. Dory roses PARADOX a: Fig. 1, fertile segment, x 6, pO Be de 

i ( ; 

lade, X 0.35, Minas Geraes, Brazil, Chase 9705; Fig. 9, sterile blade, X 6 
Rio de Janeiro, Brazil, Rose & Russell 20532 (US); Fig. 10, fertile blade, X 

as 97 
- D. CRENULANS: Fig. 1, of fertile segment, X 24, Parand, Brazil, 

Dusén 15099 (CG); Fig. 2viertile blade, X 0.35, Parang, Brazil, Annies (NY); 
Fig. 3, a blade, x 0.35, Parand, Braz l, Reiss 23; Fig. 4 4, fe rtile pwnd 

0.35, Bolivia, Buchtien 7038 (US); Fig. 5, sterile blade, X 0.35, Parand, 
Brazil, arn (NY); Fig. 6, fertile segme: ent, X 4.5, Parand, Brazil, 

C. D. rripnyita: Fi 28, Paraguay, Hassler 
3 g. 1, part of fertile segment, x 

70; Fig. 2, vascular bundle near base of stipe, X 14, Paraguay, Hassler 6570; 

(G); Fig. 4, scal © 70s Fin. 5, fertile segm ig. 4, seale, X 12, Paraguay, Hassler ; Hig. e 
(sclerotic tissue at sinuses), X 5, ve lacey Hassler 6570; Fig. 6, fertile ie blade, 
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0.35, Uruguay, Rosengurtt B 1844 (G); Fig. 7, sterile blade, x 0. 7, Uruguay, Culbert 609; Fig. 8, part of scale near middle x 70, Paraguay, Hassler 6570; paar 9, sterile blade, x X 0.35, Paraguay, Polke 6570; Fig. 10, fertile blade, x , Paraguay, pv 6570. 

LATE IT. A. Dory YOPTERIS LOMARIACEA: Fig. 1, sterile blade, X 0.25, Rio Grande do Sul, ith 1856 Kunert 26; Fig. 2, sterile segment, xX 4.5, Sao Paulo, 

26; Fig. 6, rheeee bind, Leo, cies Brazi ) 7, fertile blade, 5, Sao pa et L. B. Smith 1856 (G); Hig. 8, vascu- 
i vAl me > ‘ 

bot B O< os 5 yy N = 3 
pea 3 

=) oa & a = 

ig. 1, fe aoe I : Smith 1251. G): Fig. 2 , part of fertile segment, < 23, Rio de Janeiro, Brazil, L. B. Smith 1251 (G); Fig. s, fertile blade, < 0.25, Rio de Janeiro, Brazil, Ule 257; Fig. 4, sterile blade, X 0.25, Rio de Janeiro, U Z see 

: x 23, R i i ma & Brade 13131; Fig. 6, sterile blade, x 0.25, Rio de Janeiro, He Lima & Brade 13131; Fig. 7, sterile blade, x 0.25, Lima & Brade 13130. 
- ACUTILOBA: Fig art of fertile segment, < 25, Parand, a Annies (NY); Fig. 2; fertiia bite x 0.25, Parana, Brazil, Annies (US); Fig ‘g : sterile blade, x 0.25, Parana, sc Annies s (US); F ig. 4, fertile segment, Parand, ‘eal Annies (NY); Fig. 5, sterile blade, X 0.25, Parand, Brazil, Annies s (US). 

il, 2 = Doryorpreris RUFA: Plant, reduced, Minas Geraes, Pi Godoy 28 (Herb. Sect. Bot. Agron. Inst. Biol. Defesa Agric. Animal Sao Pa 3 drawn from Brade, Filices novae Brasilianae I, Bol. Mus. Nac. Rio Janeiro t. 2, fig. 2. 1929, 
Lind- : D. ORNITHOPUS: Fig. 1, sterile blade, x 0.3, Minas Geraes, Brazil, veer man A137; Fig. 2, scale, x 4 , Sdo Paulo, Brazil, Edwak; Fig. 3, part 

o| 

ly 1nas 5 o X 3, Sao Paulo, Brazil, Hdwak; Fig. 7, sterile segment, < 2, a Brazil, Lindman A137; Fig. 8, fertile bliste. xX 0.3, Sao Paulo, Brazil : Fig. 9, sterile blade, x 0. 3, Minas Geraes, Brazil, Lindman A137 - 

0.3, Rio er Fig. 5, fertile blade, x 0.3, Rio de rage Brazil, Glaziou 7011 ; Fig. 6, Fig. - lar bundle near base of sti ipe, X 11, Rio de Janeiro, Brazil, Dusén 2530; ’ eae blade, x 0.3, Rio ) de io. Brazil, Glaziou 7011. 

Brade 5297 (Herb. Mus. Na ac. Rio Ja aneiro), drawn from Brade & Rosenstoe oc Filices novae Brasilianae II, Bol. Mus, Nac. Rio Janeiro 7: t. 8. 1931. 



A REVISION OF THE GENUS DORYOPTERIS 75 

. PELLAEA CRENATA: All from Minas Geraes, Brazil, Foster & Foster 624, 
Fig. 1, fertile segment, - 4 (G); Fig. 2, sterile frond, ad 0.3 (U 8); Fig. 3, cross 
section of stipe half wa o blade, ig. 4, vascular bundle near base 
of stipe, X 8 (US); Fig. 5. "tertile ‘blade, x 0. 3 (US); Fig. 6, " beale: x 5.5 (U8); 
Hg ¢ 7, part of fe rtile segmen 

PINNATA: Fig. 8, fertile segment, x 5, Minas Geraes, Brazil, Chase 9149 

ii: Fig. 9, fertile i Peg (receptacle curves above the vein and 
back caste the midnerve), X 11, Brazil, Riede 

. ANGULOSA: Fig. 10, fertile segmen agascar, Webb 4 (G). 
CRISPATULA: Fig. 11, fertile segment, x 7.5, Rio de Janeiro, Brazil, 

Glazion 14405 (US). 

vein and back pion the Facute. < 6, as Geraes, Brazil, Mexia 5814 
(G); Fig. 13, seale, X 5.5, Minas Geraes, Brazil MM exia 581 
PLATE ORYOPTERIS SAGITTIFOLIA : Fig. 1, part of age segment, | : 

24, Parand, Brazil, Dusén 8629 (NY); Fig. ‘2, sterile t Sting 
Brazil, Dusén a; Fig. 3, cross section of 8 ipe way to blade, x 10, 0, Kio 

way to blade, X 13, Parana, Brazil, Dusén 667a; Fig. 5, fertile blade, x 0.25, 
Sao Paulo, Brazil, Brade 6517; Fig. 6, fertile blade, X 0.25, Parana, Brazil, 

Dusén (NY); Fig. 7, fertile segment, X 2, Rio ie Janeiro, Brazil, Smith 
& Vieira Po G). 

Russell 20740 1 NY); : Fie 9. at of fertile segment, Beioch realy ri C. 
Smith 3655 (G); Fig. 3, cross section of stipe three- daar hs way to blade, X 12, 

io de Janeiro, Brazil, Dusén (US); Fig. 4, vas r 

stipe, X 12, British _ A. C. Smith 3655 (G); Fig. 5, fertile segme 
4.5, Pa y, Hassler 6129; , fertile blade, i e Janeiro, 

Brazil, L. B. Smith 1589 (G); Fig. 7, sterile blade, x 0.25, Rio de Janeiro, 
Brazil, <a he See en 40 i vascular bundle near base of stipe, (NY); Fig. 8, 

8, , Hassler 6129; Fig. 9, fertile blade, X 0.25, Rio de Janeiro, 

Brazil, Dusen I 152 (US); Fig. 10, fertile blade, X 0.25, Rio de Janeiro, Brazil, 
2 (U th 

-D. Loren 1: Fig. 1, sterile blade, X 0.25, Peru, Cook & Gilbert 1479; 

Fig. 2, fertile blade, X 0.28, Bolivia, Buchtien 3397 (US); Fig. 3, fertile blade, 
X 0.25, Rio Gra ande do Sul, Brazil, "Bugenio 24; ee 4, fertile segment (se ae 

ia : 

. JUERGENSIT: Fi 1, fertile — X 0.25, Rio Grande do Sul, Brazil, 
Juergens s. n.- ope Fi I, rile segment, 5, Rio Gra nde do Sul, Braz razil, 

uergens s. n,; Fig. 3, sterile blade, X 0.35, "Rio Grande do Sul, Brazil, Juergens 
126; Fig. 4, fertile segment, x 4.5, Rio Grande do Sul, Brazil, Juergens 8. D.; 

re . A. Dor ED Eo 5 

uba, Mazon 4467 (NY); Fig. 2, fertile blade, X 0.25, Jamaica, 

; Fig. 3, sterile blade, x 0.25, Jamaica, Sherring (US); Fig. 4, fertile 
» X 0.25, Porto Hib, Shafer 3041 (US); Fig. 5, fertile — x 0.25 = , 

; Fig. re 650, Cuba, 

sterile blade, x 0.25, Cuba, Palmer & Riley 507 (US); Fig. 8, part of fertile 

nt, < 30, Porto nag , Shafer ge ys Fig. 9, cross section of stipe h 

d TA V: var. pres Vasesonlt al me ¥, shod blade, X 0.25, Rio bar e 

: Sul, Brazil, Eugenio 22 (NY); Fig. 2, fertile segment, X 5.5, Tucum 
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Argentina, Venturi 9587 (G); Fig. 3, cross section of stipe half way to bale 
x 10, Chaco, Argentina, Schulz 721; ; Fig. 4, fertile blade, X 0.25, Bo 

i SX 5, Briti t= 

Janeiro, Brazil, Brade ; Kg. 7, ae e, X 9, Sio Paulo, Brazil, Wacke 
Oe); Fig. 8, fertile segment, x 4.5, Rio de Janeiro, Brazil, Br 
PLATE A Doryo i hort. bot. Lips. 1882”; a 

Brade 7697 (G); Fig. 3, fertile segment, 3.5, Sido Paulo, Brazil, Brade 7697 
(G); Seige 4, fertile bla de x: O2 Siio foie Br ac, Beate 7697 (NY) 

PE 

SE 
on) ~ ber} ao SC o 

ve 
Oo 

Bee S 

oR 

Pps 

a lomal 

“ee 
bo 

aer>, | 

vu 

© e. i 

; Soe utch 274 
base of blade, X 0.8, Colombia, Killen & Smith 16357 (G); Fi of stipe half way to blade, x 11, Costa Rios, Skutch 2746; Fig. 5, spore, X 430, Colombia, Killip & Smith 16357 (G); Fig. 6, young plant from proliferous 
bud, x 0.3, U.S. Bot. Gard. 1884 (U.S. Nat. Herb. 154812); Fig. 7, er0ss section of stipe half way to blade, x 8, Bolivia, Rusby 135 (NY); Fig. 8, fertile blade, x 0.2, Peru, ergo sr Fig. °, fertile blade, x oe Bolivia, 

ré 1 10 
G); 

; Fig. 
2 OR aw 

n 

= 
=: @ se S&S wm Fas ay i] 5 a ® a S) RN; ee é & = & ad = Sy a o> oe A 

pes 
ucumdn » 96 2 Rio segment, x 3 Chaco, Argentina, Schulz 722; Fig. 6, fertile blade, x 0 ish Grande do Sul, Brazil, Juergens (U. S. Nat. Herb. race, Fig. 7, it blade, X 0.2, Rio Grande do Sul, Brazil, fy s (U.S. Nat. Herb. 5 53067 ee 8, ors “peat x 0.2, Rio Gra nde do Sul, Brazil, , Lindman nm A1019; F 

art of fertile se ae x 27, a Argentina, Schu 
ies TE VII. A. Doce ‘Revo: - : Allfrom Madagascar, Hilde ee 
4163 (US). Fig. ae sents: x 9; Fig. a fertile blade, X 0.3; Fig. 3, part of ie segment, X 24; Fig. 4, sterile segm 5; Fig. 5, part of scale near m 
x 60; Fig. 6, fertile segment, 47: tie 7: eb blade, x 0.3; Fig. 8, V mg Na Se base a stipe, y 7. 5: Fig. 9, cross section of stipe half ny 
a 

886; Fig e seam section of ao ta half way to blade, 20, Pe u, Coo : il 
1512 (G8): Fig. 3, fertile segment, < 4.7, Pernambuco, Brazil, Picke ce 
(US); Fig. 4, sterile blade, ag: 0.3, ru, Vargas 1709 (G); 03 Fig. 5, fertile segment, Peru 
X 6, El Salvador, Calder. 1714; Fig. 6, fertile blade, < 0.3, Sao Paulo, a Wacket (US); Fig. 8, fort e blade Se? 0.3, ie ustralia, Michael 886; Fig. 9 of fertile segment, ivia, Buchtien s. n proken . CONCOLOR Var. KIRKII: Fig. 7, fertile nepseint, indusia outlined in 45, 
lines, receptacles curve over the veins and back toward the midnerve, X 4 

enya, Africa, Curtis Aswan Jands, C. D. prcora var. TYP : Fig. 1, fertile blade, x 0.3, red 7 8 
Baldwin 22 (U.S. Nat. Herb. 816929); Fig. 4, fertile segment, X 5, HaWe Mann & Brigham 253 (G); Fig. 5, fertile blade, x 0.3, Molo ‘le seg Fig. 7, sterile blade, x 0.6, Kauai, Heller 2654 (NY); Fig. 9, we of foe ment, < 24, Hawaii, Mann & Brigham 253 (G); Fig. 11. fertile segment, on 9197 ce Heller 1990 (G); Fig. 12, fertile segment, x 5, Hawaii, Degener 

I eA OE A Ej EIS Se OP cr Naan Ni iy HE ee tr EE LEG Na 

woke oe ihhchedicc dine ne on econ rR ee 
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D. DECORA var. DECIPIENS: Fig. 3, fertile ane a. e op Degener 4159; 
Fig. 6, sterile blade, < 0.3, Kauai, ‘Heller 90 (NY); Fig. 8, cross section of 
stipe half way to blade, x 12, Oahu, ae 4159; Fig. 10, fertile blade, X 0.8, 
_ Degener 4159. 

Fig. 5, fertile blade, x 0.25, Rio de Janeiro, Brazil, Brade 8564; Fig. 6, fertile 
blade, X 0.25, Brit ‘sh Guiana, A. C. Smith 3296 (G); Fig. 4; fertile ‘blade, x 
0.25, Rio de Janeiro, pone Brade s. n.; Fig. 8, fertile segment, X 4, Britis 
Guiana, va Sig 

“= es sterile a % Sa Philippine Islands, R. S. Wil- 
tome es tag ona): 

vascular bundle near base of stipe, ae erated Sees States, [ene 
Henderson 22815; Fig. 7, fertile este x 0.25, Philippine Islands, Copeland 
exsiee. 95 (G); Fig. 8, sterile blade, X 0.25, Java, Mousset 188; Fig. 9, part 
scale near middle, '60, nnan, China, He enry 13325 (US); Fig. 10, scale, X 
0, Yunnan, China, Rese. 13325 (US); Fig. 11, fertile blade, x 0.25, Java, 
M aupet (G); Fig. 12, vascular bundle near base of sti , X 6, Java, Mousset 
188; Fig. 13, sterile blade, x 0.26, French Indo-China, Colani 34 ); 
Fig. 14, part of fertile god x 2 4. Philippine —s a 1247 (US). 

. CORDIFOLIA: adagascar, umbert 6258. Fig. 1, sterile 
blade, x 0.25 (U. S. Nat peek 1718175); Fig. 2, part ie fertile te Beer x 
16 (U. Ps Nat. Herb. W718176 6); Fig. 3, spore, x 410 (U.S. 

‘ae ke 

8 ; . 
near middle, x 50 (G); Fig. 9, scale, X 7 (G); Fig. 10, fertile segment, X 

2.8 eee Herb. 1718176); Fig. 11, sterile segment, x 2 (U. S. Nat. Herb. 
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Acrostichum praestantissimum, 62 
Adiantum oe rophlebium, 72; tri- 

elaine 
ioe rus, ot concolor, 54; Kitch- 

59; lon mariaceus, 26; micro- 
eee 22; robustus, 72 

Bakeropteris, 8, 11, 67; gleichen- 
ioides, 67; petiolata, 67; pinnata, 
67; triphy ‘lla, 16 

Cassebeera, 5, 8, 11, 66, 67; lesspe 3 
eni — 67; 
paradoxa, 21; pedata, 37; ahha 
fida, 16; ghar ets 67; pinnata, 8, 

str hylla, 8 
Cassebeeria, 8, 11 
Cheilanthes, 3, 4, 52, 7 

argentea, 37, 66, 70- 0-73; ‘avaticn 
0; Duclouxii, 70; heter inh, 

72; Hopeana, 73; inkii, 56: m 
ticola, 22; Pohliana, 54; siti 
72; tamburii, 73; Veitchii, 73 

Cheiloplecton, 72; rigidum, 72 

Doryopteris, sect. Eudoryopteris, 3, 
4, 8, 15-17, 32, 52, 57; sect. Lyto- 

ton, 8; 4B is, te 
actinophylla, 20; acutiloba, 13, 15, 

mi inor, ‘49, , pygmaea, 49; 
colum bina, 22: olor, 3, 5 7, 

9, var. Kirkii, 7. 
12, 52, 53, 56, ’ BT, 76, var. typica, 
7, 12, 52-54, 76; cordifolia, 11 
13, 52, 62 65 ; crenul 
B44, , 23, 73; crispatula 
70, 71; cuspidata, 54; decipiens 
58; de 2, 53, 57, var. decipi 
ens, 13 58, 59, var. typica, 

70; Duclouxii, 70; x Duval 
elegans, 45; euchlora, 48; él 

f. maior, 22; Fournieri, 
geraniifolia, : Glaziovil, 30 54; 
Harrisonae, TE: hastat ta, 47; hede- 

- at EA ibe ri, 45: < hybrida, 

( 

14, 44, 48, 66, 75; itatiaiensis, 
12, -15,. 47, 21, 74; 
14. 33-35, 75; Kitchingii, 11, 12, 
52, 53, 59, 65, 76; latiloba, 64; 
ppm it i 6, 13, 24— yar. 
actino 20, var. itatiaiensis, 
17; Hlonchophors 70, 71; Lorentzii, 
6, in terrupta, 34; 

60, 63, 77; 

tat squamosa, ia: ’ Sticrii, 0; 

sabamiples. 13, 15, 2 24-26, 74, 

mogdalenensis, 24: tamburii, 73; 

tijucana, 13, 74; 

foliata, 65; triphylla, 6, 12, 15, 19, 

. va uina, 16, var. pedati- 

fida, 16: varians, 5. 6, 15, "50, 

77, var- coe Manel 51; varians. f. 

pluriloba. 50. rediviva, 51; 

Ve ~ hii, 70, 73. ‘vestita. 22: Wal- 

lic 
Deyopteris, 41 

Eunotholaena, 4 

Heteropteris, 71; Doryopteris, 71 



80 INDEX 

Litobrochia, 5, 11, 65; sect. Doryop- 
teris, 32; Ale cyonis, 65; patil St 

37; Raddiana, 38; sagittifolia, 47. 
var. alcyonis, 65; Smithii, 60; 
varians, 50 

Melastomaceae, 11 

Notholaena, 4, 70 

Ormopteris gleichenioides, 67 

Pellaea, 3, 8, 11, 66, 67, 70, 71; sect. 

astrum, sect. Doryopteris, 
8, 32; Sruiiobe, 27; alcicornis, 29; 

osa, 3, 4 31, : n- 
gardiana, 68, : brasiliensis, 68, 
69; collina, 49; columbina, L VaAr. 
vestita, 21; concolor, 54; erenata, 
31, 68, 69, 75, pl. 3E; crenulans, 
18; erispatula, BL 0, 75; flaves- 
cens, 715. Fou inieri, 71; geranii- 
folia, 54; ’ Glaziovi 7, 30, var. minor, 
ZL; sleichenioides, 31, 67, 69, 75; 
hede var. anisoloba, 

67, 69, 75; quinquelobata, 30; 
Raddiana, 38; Riedelii, 31, 68, 69, 

rigi in: sagittifolia, 47; 

Skinneri, 72; squamosa, 73; sub- ; 
« tn- simplex, 24; tamburii, 73; 

p 16; vestita, 22 
Platyloma Shier "a 
Polypodiaceae, 3; be Cheilanm 

thinae, 3 
Pteris, 5, 11, 64; sect. Doryopteris, 

32; sect. Litobroehia, 8, 11; actin- 
a 18; alcico u, 29: Aley- 

47, 

ina, 8, var. nobilis, 43; 
concolor, 54; gh ; eo 
cipiens . var. intermedia, 

; de fi Beer is, 3: ee 
chlora, 48; geraniifolia, 54; Har 
risonae, 71; hastata, 5, 47; hasti- 
olia, r. 47; hederacea, 50; 
— 17; laciniata, 54; 
lomaria 26, var actinophyils 
18; “lonchophora 71; lo , 4 
u he sis, , 

e a, i ’ ha 

ws r. sagittata, 47; septemloba, 29) 
bias ig 16, 24; varians, 5, 
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CONTRIBUTIONS FROM THE GRAY HERBARIUM OF 

HARVARD UNIVERSITY—NO. CXLIV 

CRITICAL NOTES ON CAREX 

M. L. FERNALD 

(Plates 710-716) 

While rewriting the treatment of Carex for a new edition of 

Gray’s Manual so many points have arisen which need clarifica- 

tion that I am attempting their elucidation in the accompanying 

notes. Several more species need critical study, especially in the 

section Vesicariae; for instance, C. vesicarta itself. No one who 

has seen a good series of typical C. vesicaria of Europe can be at 

all satisfied with the reduction to it of all the diverse North 

American plants by Mackenzie in the North American Flora. 

These problems, temporarily interrupted, await further study. 

It seems desirable, however, to publish the notes on the genus 

already assembled. 

It is to be regretted that it is not possible always to subscribe 

to the decisions and the splittings and reductions of Mackenzie. 

Suffering for many years from abnormal vision, he thought he 

saw, as I personally know from having shared a tent in Gaspé 

with him, what some others can not detect; and in his work 

upon the later groups in the North American Flora he had ap- 

parently lost his acuteness and “lumped” quite dissimilar plants. 

This failure in his latest work sharply to discriminate is well 

shown in his reduction of all variations of C. inflata (as C. ro- 

strata) to one undivided maze (see PLATES 715 and 716). It is, 

obviously, unsafe to rely, without careful checking, upon all of 
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the specific treatments in Carez,-as presented in the North 
American Flora. 

CAREX DISTICHA IN Nortu America (PLATE 710, Fics. 1-15). 
—Carex disticha Huds. Fl. Angl. 403 (1762) or C. intermedia 
Gooden. in Trans. Linn. Soc. ii. 154 (1794) is a variable species 
of Eurasia, so closely related to the North American C. Sartwellit 
Dew. in Am. Journ. Sci. xliii. 90 (1842) that difficulty has been 
encountered in separating the two. The common American 
plant has repeatedly been placed with it, sometimes as C. disticha, 
sometimes as C. intermedia, or as C. disticha, var. Sartwellit 
Dewey (1866). On the whole, however, the two can be rather 
readily recognized. C. disticha has the leaf-sheaths covering the 
nodes; in C. Sartwellii the upper nodes are exserted. In C. disticha 
the spikes are very unequal in size, oblong or narrowly ovoid, 
much longer than broad, the summit of the inflorescence con- 
tinuous and more slender than the base and 2 or 3 em. long; 
C. Sartwellii the spikes are usually more uniform, small and 
globose to ovoid. The scales of C. disticha are castaneous, with 

pale hyaline margins, and acuminate; those of C. Sartwellit pale 
brown and blunter. The differences in the perigynia are not 80 
pronounced as often stated but the prolonged beak in C. disticha 
is more sharply and deeply bidentate than in C. Sartwellit. 

As to the name C. disticha Huds. (1762), Kiikenthal, although 
so calling the plant in his introductory discussion in Das Pflan- 
zenreich, Heft 38, iv. 5 and 9 (1909), rejected the name in his 
fuller treatment on p. 135, in favor of the later C. intermedia 
Good. (1794), citing in synonymy the C. disticha of Lamarck 
and others, ‘vix Huds.” In view, however, of the unanimous 
retention of C. disticha Huds., with C. intermedia as a synony™ 
by the British botanists (Britten & Rendle in 1907; Druce ® 
1908; Wilmott in 1922), who should understand Hudson 
species, I am returning to that long-used name. 
My first object in the present note is to point out the occur- 

rence in Ontario of Carex disticha. Its occurrence, possibly 28 
adventive from Europe, on the shores of the St. Lawrence at the 
Iles de Boucherville in Quebec, where discovered in 1927, 7 

already been reported by Victorin in his Flore Laurentienne, a 
(1935). Inthe Gray Herbarium there is an additional Cana 

specimen, correctly identified by the late William Boott, 
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lected by John Macoun on June 23, 1866, in a “peat bog near 

Belleville”, Ontario. This material it seems to me is quite 

characteristic C. disticha. One of the inflorescences, X 1, is 

shown in PLATE 710, Fic. 10, with a perigynium, X 5, as Fia. 11. 

An inflorescence of the Boucherville plant, also X 1, is shown as 

FIG. 12; while Fic. 13 is from the Vosges, France, Raine, and 

Fiqs. 14 and 15 from Stockholm, Ostman. Although it is possible 

that the plant of the St. Lawrence at Boucherville, like some 

others which have recently established themselves near Montreal, 

may be a recent adventive, derived from straw and litter thrown 

out at the latter port, the fact, that in 1866 John Macoun col- 

lected the species in a natural bog near Belleville, suggests the 

desirability of watching carefully for it in that region, where it 

is probably indigenous. 
In his treatment of Carex Sartwellii in the North American 

Flora, xviii. 37 (1931), Mackenzie, correctly citing Dewey’s 

type as Sartwell material from Junius, Seneca County, New 

York, describes the perigynia as ‘‘ovate-orbicular, 2.5-3 mm. 

long, 1.5-1.75 mm. wide, . . . the body. . - abruptly 

contracted into a serrulate beak”; and Dr. F. J. Hermann, ac- 

cepting without evident question Mackenzie’s definition of the 

perigynium, described in 1938 a plant of Indiana as C. Sartwellii, 

var. stenorrhyncha F. J. Hermann in Ruopora, xl. 78 (1938) 

with gradually beaked elliptic perigynia 4-4.5 mm. long and 1-1.3 

mm. broad, stating that the perigynia suggest those of C. inter- 

media (C. disticha) in length but not breadth, and in being 

“sessile to very short-stipitate,” etc. I do not know how Mac- 

kenzie arrived at his statement of size (2.5-3 mm. long and 

1.5-1.75 mm. wide) and the orbicular tendency in the perigynia 

of C. Sartwellii. Of the Sartwell collections which Dewey had 

there are 6 lots; in addition there are other collections from 

Junius, coll. Sartwell, in the Gray Herbarium, as well as others 

from Montezuma and from Buffalo. These are to me inseparable 

from the Type of var. stenorrhyncha and from many other col- 

lections of C. Sartwellii from farther west. Fic. 1 is an inflo- 

rescence, X 1, of the Junius plant, coll. Sartwell and originally 

named by Dewey C. Sartwellii, later changed by him to C. 

disticha. Fic. 2 is an inflorescence, X 1, from the Type of var. 

stenorrhyncha. The two look alike. Fic. 3 isa perigynium, x 5, 
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3.5 mm. long and 1.4 mm. broad, from the Dewey (Sartwell) 
material; Fic. 4, another <X 5, 4.5 mm. long, also from Dewey 
(Sartwell) material; Fras. 5 and 6 are two perigynia, X 5, each 
3-3.5 + mm. long, one 1.5 mm. broad, the other 1 mm. broad, 
from Montezuma, New York (Eames, Randolph & Wiegand, no. 
11,575); Fic. 7 is a perigynium, < 5, 4 mm. long and 1.5 mm. 
broad, from Port Huron, Michigan, Dodge, no. 52; Fie. 8, one, 

x 5, 4.8 mm. long, from Grass Lake, Michigan, July 1, 1858, 
Wm. Boott; and Fic. 9 a perigynium, X 5, from the TYPE of var. 

stenorrhyncha. I see no fundamental difference by which the 
latter can be set off; neither do I see the orbicular tendency in the 

perigynia nor that they are “abruptly contracted into a 
beak’’.1 

C. 1nTERIOR Bailey, forma keweenawensis (F. J. Hermann), 
stat. nov. Var. keweenawensis F. J. Hermann in Am. Midl. Nat. 
xxv. 19 (1941). 

Although Hermann surmised that his var. keweenawensis is & 

highly localized variety, endemic on the Keweenaw Peninsula, 

I am incapable of separating from his type scattered collections 

from throughout much of the range of the species (cout 
Labrador Peninsula, Newfoundland, Quebec, New York, 
nesota, Nebraska, British Columbia and California). The plant 
with inner face of the perigynium nerved, not otherwise different 
from the commoner plant with nerveless inner faces, seems to me 

a minor form, rather than a true geographic variety. 

C. scoparia Schkuhr, forma subturbinata (Fernald & Wie 

gand), stat. nov. Var. subturbinata Fernald & Wiegan nd in 
H 1 ne a): 
C. cRIsTATELLA Britton, forma catelliformis (Farwell), i ake set catelliformis piel in gets Mich. Acad. i. 

ost unfortunately, quite similar inaccuracies in measurements pervade — mh s work in the North American Flora. Those who rely upon them are bo oun find seriously misled. In the species almost immediately following C. Sartwellit Wh C. gravida defined with ‘ oS a 6 a ine *. pe c. i ong, 2 mm. wide’’, wre ee ag specimens clearly marked by Mackenzie rie 
in the Gray ‘Berbariam show heads more than 5 cm. long, and perigynia 5. cat 3 mm. wide; while material identified by grade as his own c. age! described as having es . . 8.25-4.5 mm, long, about 2 mm oe 
shows plenty of them 5.5 m . lon ne and more than te mm, wide. Mack ue ; essentially lost his eyesight in hile later years, used to take pride in not D for he had ‘ pie vision”. Possibly he overestimated the eres menstte 
abnormal eyes. At least, one who h 

pon Bis ments finds it unsafe to do so. Itis necessary to start anew! 

Witt asst 

Se a ee ee ee 
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C. NorMALIS Mackenz., forma perlonga (Fernald), comb. nov. 
Am C. mirabilis Dewey, var. perlonga Fernald in Proc. . Acad. 

Xxxvii. 473, t. 2, , Bg. 27 (1902). C. straminea Willd., var. mirabilis 
Tuckerm., for perlonga (Fernald) Kiikenthal in Engler, 
Pflanzenr. iv?, ‘207 (1909). C. oa var. perlonga (Fernald) 
Burnham in Torreya, xix. 131 (1919). 

Carex normalis, forma perlonga, occurring more or less through- 
out the range of typical C. normalis, is merely a form, but it is 
helpful to have a designation for it. In the typical form of the 
species the head is compact, 1.5—4 cm. long, made up of crowded 
to subapproximate spikes. In forma perlonga the spikes are 
all (or all but the terminal) remote in a flexuous, moniliform 
inflorescence 3-7 em. long. Treated by Mackenzie (N. Am. Fl.) 
as of no consequence, plants of it with arching moniliform in- 
florescences 5-7 em. long are bound to perplex those who at- 
tempt to reconcile it with his “erect head 2.5-5 em. long.” 

C. cumutata (Bailey) Mackenz., forma soluta, f. nov., in- 
florescentiis moniliformibus ad 1 dm. longis, spicis 0.7- 2 em. 
distantibus—Nova Scotia: sag pool back of barrier 

ach near mouth of Broad River, Queens County, Las 8 16, 
1920, Fernald & Bissell, no. 20,311 (typ, in Herb. y.). 

Typical Carex cumulata has the spikes pata Ores or densely 

crowded in a head 1-4.5 em. long; but, while some heads of no. 

20,311 are typical of the species, most of them are as prolonged 

and lax as in the most extreme specimens of C. silicea Olney. 

Although Mackenzie marked no. 20,311 as his C. cumulata, its 

moniliform heads up to 1 dm. long could not be identified by his 

key (N. Am. Fl.), “spikes . . . densely aggregated’’, nor 

by his further definition of the species with “head 2-4 em. long”. 

Forma soluta, however, has the characteristic loose sheaths, 

broad and stiff leaf-blades, conic-ovoid and truncate-based spikes 
which place it in C. cwmulata; and the presence in the clumps of 

some typical condensed heads clearly show its specific identity. 

C. Hor forma a (W. Boott), stat. nov. 
C. siraminea, var. pion dS W. Boott. in Bot. Gaz. ix. 86 (1884). 
C. tenera, var. invisa (W. Boott) Britton in Britt. & Brown, Ill. 
Fl. i. 358 (1896); Fernald in Proc. Am. Acad. xxxvii. 475, t. II, 

2). C. hormath 
HODORA, viii. 166 (1906). CC. straminea, var. tenera, forma 

invisa (W. Boott) Kiikenth. in Engler, Pflanzenr. iv™, (1909) 

Typical C. hormathodes is the larger extreme of the species, 
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0.2-9.5 dm. high, with spikes 8-15 mm. long and 5-9 mm. thick, 
the perigynia 4.8-6 mm. long. Forma invisa is the small extreme, 
mostly 1.5-3 dm. (sometimes —6 dm.) high, the spikes only 5-8 
mm. long and 3-6 mm. thick, the perigynia only 4-5 mm. long. 
In both forms the head varies from moniliform and arching or 
flexuous to somewhat crowded and erect, and on late culms 
(second flowering), the spikes are often densely aggregated and 
increased in number, up to 15, instead of 3-9, as in the first 
inflorescences. : 

C. CARYOPHYLLEA A VALID Namr.—In recent years some conti- 
nental Old World botanists have thrown aside the name Carer 
caryophyllea Latourrette, Chlor. Lugd. 27 (1785) in favor of ¢. 
verna Chaix in Villars, Hist. Pl. Dauph. i. 312 (1786) and i. 204 
(1787). Their argument was stated by Schinz & Thellung in 
their paragraphs in Vierteljahrss. Naturforsch. Gesellsch. Zurich, 
lili. Heft 4: 524 (1908): 

Carex verna [Chaix in Vill. Hist. pl. Dauph. I (1786), 312 (“Hall 1381”’), nomen nudum] Vill. |. c. I. (1787), 204. we Carex caryophyllea Latourette [Chlor. Lugd. (1785), 27, nomen so 
teste Hayek Sched. fl. stir. exs. 11/12 (1907), 5] ex A. et G. Syn. 
d. mitteleur. Fl. II, 2 p 123 (1902), | 

Schinz & Thellung quote Janchen to the effect that Latour 
rette cited as standing for his Carex caryophyllea “Haller nr. 
1381,” exactly the same number which was first cited (in me 
by Chaix in Villars in publishing C. verna, a publication whic! , 
in case of C. verna, they characterized as a nomen nudum, W 3 
of C. caryophyllea, published with the same citation, they si 
“nomen solum”. The International Rules of Botanical Nomet- 
clature are as definite as rules can be which are stated as eee 
tions, that (Art. 37) “A name of a taxonomic group is not be: 
published unlessitis . . . accompanied by a description | 
the group or by a reference to a previously and effectively publis 
description of it’ (italics mine); and, again (Art. 44) “The on 
of a species or of a subdivision of a species is not validly publis . unless it is accompanied (1) by a description of the cr 
(2) by the citation of a previously and effectively publis ‘ 
description of the group under another name; or (3) by 4 Pe 
or figure with analyses showing essential characters; but “ 
applies only to plates or figures published before January » 
1908.” 
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Both Latourrette in 1785, in publishing Carer caryophyllea, 
and Chaix in 1786, in his first publication of C. verna, met the 

requirement by citing Haller’s beautifully described no. 1381. 
Latourrette’s very brief item, under Carex, was 

Caryophyllea, N. Haller, 1381. Lugd. & Delph. [localities]. 

The almost as brief publication of Carex verna by Chaix in 
Villars (1786) was as follows, under Carez. 

verna (mihi): Hall. 1381: passim in collibus apricis (4). 

When the account of Haller in his Hist. Stirp. Helv. ii. 192 
(1768) is looked up we find, as we have learned to expect from 
that great student, an account almost unequaled for clarity. 

Omitting his enumeration of specimens and a comment which 

does not bear on the immediate question, we have as diagnoses 
and citations the following: 

1381. CAREX foliis cespitosis, brevibus, spicis confertis, 
petiolis erectis brevibus; capsulis ovato triquetris.t 
Gramen caryophyllatae foliis, spica divulsa. C. B[auhin]. 

Theatr. p. 46. ; : 
Cyperoides alpinum, Caryophyllatae foliis, spicis tenuibus, 

centibus. ScHEU R 

ovatis. Feminae duae, tres, graciliores breviores, per maturitatem 

latescentes, capsulis hirsutis, ovato triquetris, absque rostro. Petio- 

lus in ima spica aliquot linearum, suprema sessilis, marem contingit. 
Insident glumis aristatis. 

What could better define Carex caryophyllea, a plant with short 

and firm, scabrous, spreading leaves (suggesting those of Dian- 

thus), thick-clavate staminate spike with rufescent scales, and 

two or three pistillate spikes with hirsute trigonous-ovoid peri- 

gynia subtended by awn-tipped scales? These characters dis- 

tinguish the species as usually defined. It is rarely that phytog- 

raphers, from Linnaeus to our modern authors, give so lucid 

accounts of their species. Th re seems to be no ground for 

treating C. caryophyllea Latourrette as a “nomen” only, nor C. 

verna Chaix in Villars as a “nomen nudum”. 

Schinz & Thellung, von Hayek and others who have abandoned 

Carex caryophyllea presumably have done so because Haller’s 
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descriptions were in a non-binomial work. The diagnoses and 
often the illustrations of Haller, like those of Scheuchzer, are 
superior. There seems to be no sufficient reason for not taking 
up binomials based upon Haller’s descriptions, when those based 
upon Scheuchzer’s are admitted, nor when so many of the Lin- 
nean genera and species rest wholly on earlier non-binomial 
accounts. 

Tue Type or CAREX UMBELLATA (PLATE 710, FIGs. 16-25) — 
Carex umbellata Schkuhr ex Willd. Sp. Pl. iv. 290 (1805) and 
Riedgr. Nacht. 75, t. W w w, fig. 171 (1806) was clearly described 
with ovate-lanceolate pistillate scales about equaling the ovoid, 
beaked perigynium: ‘“fructibus.ovatis pubescentibus rostratis ore 
integris, squamam ovato-lanceolatam aequantibus” and again 
“Squamae ovato-lanceolatae membranaceae albae.” Schkulr's 
plate (our Fics. 16, 17 and 25) clearly showed the ovoid and 
long-beaked perigynium and the acuminate-cuspidate ovate 
lanceolate scale. Francis Boott correctly understood the plant 
when, in his Ill. Carex, ii. 99, t. 292 (1860), he illustrated the 
“squamae ovatae . . . vel lanceolatae, acuminato-cusp- 
datae” and the long-beaked perigynia (our Fic. 18). At the 
same time he described C. umbellata, var. brevirostris Boott, I. ¢. 
t. 294, with shorter-keaked and shorter obovoid perigynla and 
obtuse to merely acute broadly ovate scales: “ perigyniis mmol: 

bus . . . obovatis . . . , rostro 2/10 lin. longo, ye 
squama late ovata obtusa vel acuta . . .  brevioribus. 
Boott’s plate of var. brevirostris was clear. From it I have taken 
scales (reduced from the original) and perigynia (our FIGS. * 
and 20). Bailey and, later, I accepted Boott’s decision and i 

1913 in Bull. Torr. Bot. Cl. xl. 551 (1913) Mackenzie also did 8) 
and in 1902 I described as C. umbellata, var. tonsa the glabrous: 
fruited plant which Boott had shown in his t. 293. 

That the three are reasonably distinct species now seems ye 

parent. The narrow (1.5-3 mm. broad)- and relatively 50° 
leaved plant, true C. umbellata Schkuhr, with pistillate 8¢ 
lance-ovate and gradually tapering to long or acuminate tps; © 

the finely pubescent perigynia 3.2-4.7 mm. long, with ellip 
ovoid or -obovoid body 1.25-2.2 mm. thick, the beak 0.9-1.7 “a 
long. The narrow- and softer-leaved plant with scales ovale 
ovate-oblong and short-tipped, the perigynia 2.2-3.3 mm. longs 

s. 19 | 

SRR Sy AI p TRE ARIES FN ER RMN 
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with globose-obovoid bodies 1—-1.3 mm. thick, the beak only 0.5-1 
mm. long, is C. abdita Bicknell in Bull. Torr. Bot. Cl. xxxv. 492 
(1908) = C. umbellata, var. brevirostris Boott. The coarser 
plant, with hard and firm erect leaves becoming 2.5—-5 mm. broad, 
the large and long-beaked perigynia essentially glabrous, is C. tonsa 
(Fern.) Bicknell, 1. ce. = C. umbellata, var. tonsa Fern. 

This interpretation of C. wmbellata was the unanimous one 
until, in Bull. Torr. Bot. Cl. xlii. 621 (1915), Mackenzie wrote: 
“A careful study of Schkuhr’s plate of Carer umbellata has 
thoroughly convinced me that what he had was a plant with 
short-beaked perigynia, named C. abdita by Bicknell.” Conse- 
quently Mackenzie gave to his correct C. wmbellata of his treat- 
ment of 1913, the plant with ‘scales lance-ovate, short-cuspidate 
toacuminate, . . .  perigynia 3.25-4.25 mm. long, the body 

short-oval’’,etc., the newname C. rugosperma; and those botanists 
who undiscriminatingly think that the ‘‘last word”’ is necessarily 
the best have forthwith taken up C. rugosperma. 

In the North American Flora, xviii. 204, 205 (1935), therefore, 

Mackenzie treats as C. umbellaia the smaller and softer plant, 

C. abdita Bicknell, with “‘scales ovate, abruptly acute, acuminate 

or cuspidate, . . . perigynia 2.25-3.25 mm. long, the body 

subglobose, . . . 1-1.25mm. wide, . . . abruptly con- 

tracted into a short (0.5-1 mm. long) beak’’; and at the same 
time he maintained his C. rugosperma for the plant with lance- 

ovate and acuminate scales and with larger and longer-beaked 

perigynia with the body ‘‘short-oval.’’ 
If one compares the illustrations of perigynia and pistillate 

scales in Mackenzie’s North American Cariceae, i. pl. 234, of 

Carex ‘‘umbellata’”’ sensu Mackenzie or C. abdita Bicknell (our 

Figs. 21 and 22) and those of his C. rugosperma, the C. umbellata 

of Boott, Bailey, Fernald and in 1913 of Mackenzie (our Fics. 

23 and 24) and then takes into account the fact that the very 

long beak in Mackenzie’s plate of the latter (his pl. 235) is very 
extreme (the beak commonly much shorter than there shown), it 

will be apparent that the shape of the scale and of the perigyni- 

um-body of true (Schkuhr’s) C. wmbellata (our Fies. 16 and 17) 

are much closer to those of C. rugosperma (our FIG. 18) than to 
those of C. ‘“‘umbellata” sensu Mackenzie, not Schkuhr (our 

FIGS. 19-22). The original description of Schkuhr ex Willdenow 
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clearly defined the perigynia as ovate, the scales as ovate 
lanceolate; for his C. ‘‘umbellata”’ Mackenzie as definitely says, 
body of perigynium ‘“subglobose”, the “scales ovate”. In 
view of these facts I find myself reducing C. rugosperma to C. 
umbellata Schkuhr. When one considers the interchangeable 
character of the scale, in Schkuhr’s original C. umbellata “ovate- 
lanceolate’, in Mackenzie’s C. rugosperma “lance-ovate”, he is 
reminded (if he ever reads such nonsense) of one of the scaly 
characters of Stephen Leacock, who imagined that he had altered 
his identity by reversing his name from Vere de Lancy to Laney 
de Vere and so far succeeded that his original name was unknown | 
on shipboard except by “the captain, the purser, the steward, 
and the passengers’’. 
A life-size photograph of Schkuhr’s type, secured by Dr. 

Svenson, who kindly presented the Gray Herbarium with a copy, 
shows the prolonged-acuminate scales of C. rugosperma and 
should dispose of the doubts of those who take Mackenaes 
verdicts as law. Unfortunately, the prints, sent from Halle 
without the negative, are too black for reproduction. 

As to Carex wmbellata, var. vicina Dewey, which in the North 
American Flora Mackenzie places in the synonymy of his ‘i | 
“umbellata”’ (i. e. C. abdita), it should be noted that Dewey* 
type belongs in true C. umbellata Schkuhr (C. rugosperm 
Mackenzie). sy 

C. Ricwarpsonn R. Br., forma exserta, f. nov., Splas 
foemineis valde exsertis pedunculis imis 1.8-3.3 cm. long 
Inurwots: Augusta, S. B. Mead, in Herb. Gray. 

Typical and widespread Carex Richardsonii has the bases of the 
pistillate spikes included in or barely exserted from the colored 

sheaths. In restudying the species I had marked fig. me Gray, Man. ed. 7, 240 as “impossible”; but search of the mate 
in the Gray Herbarium reveals the wholly unusual sheet of t 
formerly unrecognized forma exserta as having been used i 
basis for fig. 475 in the Manual. Fig. 475, then, is a good illustt® 
tion of forma exserta, not of typical C. Richardsonii. 
Carex terrae-novae, sp. nov. (Tas. 711, Fic. 1, 

C. glaciali habitu simillima; vaginis inferioribus P bus; pallide brunneis; culmis 1-12 em. altis; bracteis spathiform chi 
spicis foemineis sessilibus vel subsessilibus densifloris, aa ree 
tecti glabro; squamis caducis; perigyniis anguste ° 



1942] Fernald,—Critical Notes on Carex 291 

ellipsoideis fusiformibus 2—2.5 mm. longis, basi angustatis sub- 
stipitatis, rostro 0.3-0.5 mm. longo.—Caleareous barrens of 
northern and western NEWFOUNDLAND: turfy slopes of slaty 
hills, Little Quirpon, August 6, 1925, Fernald & Long, no. 27,658; 
ry limestone barrens, northern half of Burnt Cape, Pistolet Bay, 

July 17, 1925, Fernald et al., no. 27,655; sandy and clayey spots 
in limestone gravel-barrens, Boat Harbor, Straits of Belle Isle, 
Fernald, Wiegand & Long, no. 27,656; gravelly and peaty lime- 
stone barrens back of Big Brook, Straits of Belle Isle, July 15, 
1925, Fernald & Long, no. 27,652; limestone barrens west of Big 

Brook, July 16, 1925, Long & Gilbert, no. 27,653; limestone 
barrens on the Highlands northeast of Big Brook, Fernald, 
Wiegand & Hotchkiss, no. 27,654; dry gravelly limestone barrens, 
Savage Point, Straits of Belle Isle, July 13, 1925, Fernald et al., 
no. 27,650; dry horizontal limestone, Rock Marsh, Flower Cove, 
Straits of Belle Isle, July 30, 1924, Fernald, Long & Dunbar, 
no. 26,428; limestone barrens near Ice Point, St. Barbe Bay, 

& 

1924, Fernald, Long & Dunbar, no. 26,430; dry gravelly limestone 
barrens, St. John Island, St. John Bay, July 31, 1925, Fernald, 

gravelly limestone barrens, Pointe Riche, July 24, 1929, Fernald, 

ong & Fogg, no. 1412; dry limestone barrens, upper slopes and 
tablelands, altitude 200-300 m., Table Mountain, Port au Port 

Bay, August 16, 1910, Fernald, Wiegand & Kittredge, no. 2894; 
dry exposed ledges and shingle on the limestone tableland, alt. 

200-300 m., Table Mountain, July 16 and 17, 1914, Fernald & 

St. John, no. 10,796; summit of 1st dome, Table Mountain, July 

24, 1921, Mackenzie & Griscom, no. 10,147; dry limestone barrens, 

Green Gardens, Cape St. George, July 18, 1922, Mackenzie & 
Griscom, no. 11,022. 

The earliest collections were distributed as Carex pedata 

Wahlenb., all the others as C. glacialis Mackenzie; the latter 

name published by Mackenzie in Bull. Torr. Bot. Cl. XXXVii. 244 

(1910) for C. pedata Wahlenb. (1812), not L. (1763), with refer- 
ence only to the European plant. In the North American Flora, 

xviii‘, 221, Mackenzie treats the Newfoundland plant, along with 

that of Greenland, Ellesmereland, Mackenzie and Yukon, as 

identical with the arctic-alpine European species; but the plant 

of Newfoundland differs in so many characters that I find it very 
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difficult to consider it as belonging to C. glacialis (C. pedata 
Wahlenb.). The plant of Greenland, and Ellesmereland, thence 
west across Arctic America and south to Baffin Island (Malte, 
Polunin), Cape Mugford, Labrador (Potter & Brierly, nos. 2389 
and 2390) and Lake Athabasca, Saskatchewan (Raup, no. 6521), seems to be very characteristic (. glacialis; the Newfoundland 
plant as clearly not. 

Carex glacialis (C. pedata Wahlenb.) usually (but not always) 
has the bases purplish (“‘ vaginae inferiores purpureae”—Kiker- | thal); C. terrae-novae very rarely so, the lowest sheaths being 
drab or pale brown in most cases, only 4 out of the 18 collections 
at hand showing a slight purplish tone. The lower bract of ¢. | 
glacialis is subtruncate and usually ends in a slender but short 
hirtellous blade (Fra. 2), (““Bracteae ad vaginas breves truncatas coloratas reductae, ima plerumque lamina brevi setacea munita — 
—Kikenthal); in C. terrrae-novae the lower bract (Fias. 3 and 4) 
is obliquely sheathing, much more scarious than in C. glacialis, and its very exceptional minute blade is smoother. In wel 
developed C. glacialis the lower spike is clearly peduncled (FIG. 2), standing definitely out of the truncate bract, but in the 
most dwarfed extremes it may be subsessile ; in C. terrae-nowe 
(Figs. 1 and 3) it is sessile or barely short-peduncled. The ei 
tillate spikes of C. glacialis are lax and open, with a flexuous 40 
hirtellous rachis (“‘spicis subpedunculatis sparsifloris” — Wahlen | 
berg; “laxe 2-5-florae . . . rhachis flexuosa”—Kiikenthal); 
in C. terrae-novae the pistillate spikes (r1as. 3 and 4) are domme few-flowered, the straight and smooth rachis usually hidden ; the imbricated perigynia. In C. glacialis the perigy nia promp 7 fall, leaving the flexuous rachis clothed with the persistent 4 distant scales; in C. terrae-novae the pistillate scales are caducous leaving the rachis covered by sub-persistent imbricated pene In C. glacialis the perigynia (Fics. 5 and 6) are broadly wpe’ 
and only slightly narrowed at base, 2 mm. long, with a relat He short beak with oblique orifice, and slightly persistent ie: uli base (“‘capsulis subglobosis apiculatis’””—Wahlenberg; ah 

, 
erie orbiculato-ovati . . .-2 mm. longi. + ee contracti, apice in rostrum breve . . . saepe ob ye 
hyalino . abrupte abeuntes”—Kiikenthal) ; in C. !@” novae the more slender perigynia (rics. 7 and 8) are 2-2.9 me 
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long, tapering to a substipitate slender base and to a longer beak 
with subtruncate orifice. In C. terrae-novae, furthermore, the 
styles (Fic. 8) are apparently longer and their indurated bases 
more regularly persistent in the fruit. 

Whether the staminate scales and the anthers of Carex terrae- 
novae differ materially from those of C. glacialis I cannot yet 
determine. The material is all past flowering. 

C. PALEACEA Wahlenb., forma erectiuscula (Fernald), comb. 
nov. C. maritima, var. erectiuscula Fernald in Ruopora, ii. 170 
(1900). 

Since the familiar name, Carex maritima O. F. Muell. (1777), 
is antedated by C. maritima Gunner (1772) we have to take up 
for the maritime member of Carex, § Cryptocarpae, the name C. 
paleacea Wahlenb. in Svensk. Vet.-Akad. Nya Handl. xxiv. 164 

(1803). In Ruopora, xxxv. 397 (1933) I most stupidly assumed 
(and consequently reaped the almost certain reward for so doing) 
that Wahlenberg’s plant was the Scandinavian form of the 
species, there with tendencies to smaller parts (stature, leaf- 
breadth, size of spikes, length of beak, etc.) than the American 

plant (eastern Labrador to the lower St. Lawrence, south to 
Massachusetts; and shores of James Bay). I, consequently, too 
hurriedly named our American plant C. paleacea, var. transat- 
lantica. Sad to confess, the type of C. paleacea Wahlenberg was 
the American plant. Wahlenberg took it to be a distinct species 
from the Scandinavian C. maritima of O. F. Mueller, describing 
the two, one after the other on the same page. Wahlenberg 
supposed his C. paleacea to be “C. paleacea ScureEB. in Mihlenb. 
Act. Amer?” and its habitat was given as simply: “Hab. in 
America boreali; secundum herbarium Cl. Torneri”. A beautiful 

photograph of the TyPE, most generously sent me by Professor 
Alm in December, 1934, when he graciously pointed out my 
inexcusable blunder, shows the smallest northern extreme of our 

coastwise plant, such as occurs chiefly at the northern limit of 

the specific range with us. It presumably came from the Labra- 
dor Peninsula. 

Mackenzie explicitly says in N. Am. Fi. xviii.’ 414, “Type 
from Greenland”. In view of the Scandinavian authorship of 

the species this was a plausible assumption but there is nothing 
in Wahlenberg’s “Hab. in America boreali” to support it. The 
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species was not included by Lange in his compendious works 
on the Greenland flora; neither is it in Ostenfeld’s Flora Arctica, — 
nor in his detailed enumeration of all known plants of Green- 
land; nor did Polunin find any evidence of it in the Canadian 
Eastern Arctic. In the Gray Herbarium there is an old specimen 
labeled in the hand of someone else: “‘legit Vahl. e Groenlandia”, 
but it can hardly be taken, in view of the failure of the closest 
students of the Greenland flora to find it, as evidence that the 
type of C. paleacea, communicated by Torner as from North 
America, came from Greenland. 

As to “C. paleacea Scures. in Miihlenb. Act. Amer?”, Wahlen 
berg: doubtless meant C. paleacea Schreber ex Muhl. in Trans. 
Amer. Phil. Soc. iii. 179 (1793). This, merely a nomen, did not 
get recorded in Index Kewensis. It was in Muhlenberg’s (Mubl- 
enberg then and thereafter used the unmodified v, not J, in his 
name) Index Florae Lancastriensis. It was an undescribed 
species of Schreber, with whom Muhlenberg was in regular 
correspondence, but, published simply as ‘‘Carez, Seg (Sedgel 
paleacea, Schreberi, N. S.”, it can be treated only as a nome 
nudum. Dewey and others took up Wahlenberg’s C. paleacea %& 
based upon the Lancaster (Pennsylvania) plant and Dewey 
made a varietal combination, C. crinita, @. paleacea (Wahlen) 

Dew. in Am. Journ. Sci. x. 270 (1826); but, as above indicated, 
the Wahlenberg rypz is conspecific with C. maritima O. F. Muell | 
Forma erectiuscula was thought by me in 1933 to be a possible 

hybrid of Carex paleacea and C. salina, var. kattegatensis. To | 
is such a hybrid but the type and several other collections (from 
Anticosti and the coast of Maine) show no traces of the Intiet F 
plant. They seem to be an extreme of C. paleacea with very | 
short and short-peduncled erect pistillate spikes. In this char | 
acter they break down the statements in familiar keys. ~ at 
example, Mackenzie’s key says of C. paleacea “lower spik | 
normally pendulous”; “commonly” would have been better. | 

As to the keys in Kiikenthal’s treatment of § Cryptocna 
they throw one into the hopeless despair suffered so frequently } | 
trying to follow Das Pflanzenreich. Stoloniferous and halop Ma 
C. maritima (C. paleacea) is there separated from its halophyt ' 
and stoloniferous allies (C. salina, C. Lyngbyei, etc.), with ge 
it hybridizes, and is put with C. crinita, to which it has 2° coe F 

For — 
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relationship. C. salina is distinguished in his key by “Culmus — 
10-30 cm altus . . . Spiculae 9 3-4 mm late erectae. 
Squamae . . . aristatae vel mucronatae”’. Nevertheless, 
under the fuller treatment of C. salina and its varieties and forms 
we get “‘Culmus validus 60-90 cm. altus”; “Spiculae ? 
longe capillari-pedunculatae pendulae”; “Spiculae ad 
1 cm latae’’; and “‘Squamae 2 obtuse’. It is not remarkable 
that students become confused in trying to use the treatments! 

CAREX AQUATILIS Wahlenb., var. altior (Rydb.), comb. nov. 
C. variabilis Bailey, var. altior Rydb. in Mem. N. Y. Bot. G 
i. 76 (1900). C. variabilis, var. elatior Bailey in Mem. Torr. 
Bot. Cl. i. 19 (1889), not C. aquatilis, var. elatior Bab. Man. 341 
(1843). C. aquatilis, var. substricta Kikenthal in Engler, 
Pflanzenr. iv?°. 309 (1909). C. substricta (Kiikenth.) Mackenz. 
in Rydb. Fl. Rocky Mts. 139 (1918), in N. . Fl. xviii.” 398 
(1935) and N. Am. Cariceae, ii. pl. 458 (1940). PLare 712, Fics. 
1-3 and 5-7. 

Typical Carex aquatilis of Scandinavia (perigynium, X 10, in 
FIG. 4) and other parts of northern Eurasia has the culms, to 

quote Kiikenthal, obtusely angled and smooth (Culmus 

obtusangulus laevis). Examination of some scores of Old 

World sheets shows this to be the case. In its dwarf northern- 

most extreme this character holds, as does the elliptic to elliptic- 

obovate nerveless perigynium, the more northern and low plants 

sometimes separated as var. stans (Drejer) Boott, or even as a 

species, C. stans Drejer. The latter seems to be only a dwarfed 

state and hardly worth varietal or even formal recognition. C. 

aquatilis in North America is common from the Arctic southward 

to exposed areas of Newfoundland, the tablelands of Cape Breton, 

the Gaspé Peninsula, shores of James Bay, and along the Cor- 

dillera to New Mexico and California. In the southern part of 

its range, from Newfoundland to British Columbia, south to 

Nova Scotia, northern and western New England, northern 
New Jersey, New York, Ohio, Indiana, Wisconsin, Missouri, 

Nebraska, Colorado and Oregon, it is gradually replaced by a 

coarser extreme (sometimes up to 1.5 m. high), with broader 

leaves, longer spikes (up to 10 cm. long and 3-7 mm. thick), the 

perigynia more broadly ovate to obovate, with rounded summits 

and usually obscurely nerved. The upper 1-3 decimeters of the 

relatively slender and firm culm of this southern extreme are 
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acutely angled and either smooth or scabrous. This is C. sub stricta (Kiikenthal) Mackenzie. Upon the not too constant 
shape of the perigynium C. aquatilis and C. substricta are separ- 
ated thus in the North American Flora: 

‘ low apex, less than 3 mm. long, a cones 457. C. aquatilis erigynia strongly obovate, broadest at the apex long, 1. “an Pbiomcatthe tte Cre ee ” 458. C. subsiricta.” 

Mackenzie cites C. aquatilis as extending south in the East 
only to Quebec (the Gaspé Peninsula), while the only material of — 
the group recognized by him from Maine is his C. substricta. It 
is, therefore, unfortunate that, in an attempt to display the 
“specific” difference in the perigynia, he should have selected 
for illustration of the boreal C. aquatilis a specimen from central 
Maine at an altitude of about 100 feet (Orono, Fernald, July 9, 1900), for the Orono plant, 1.5 m. high and with thick pistillate spikes 3-7 em. long (for C. aquatilis Mackenzie says 1-4 em.) 8 
the best kind of C. substricta! The result is that Mackenzie's 
illustration of the perigynium, made from a large specimen of C. substricta, shows an obovate perigynium, not an elliptic one a demanded by his key for C. aquatilis. 

It is unfortunate also that Kiikenthal’s C. aquatilis, var. sub- 
stricta, the basis of Mackenzie’s specific name, should be cited by 
Mackenzie in the North American Flora (pp. 397 and 398) in the 
synonymy of both C. substricta and C. aquatilis. Cited as a ee 
synonym of C. aquatilis it had its “Type from eastern N 
America”; cited as the basis of C. substricta it was designated a 
having its “Type probably from Junius, Seneca County, ye York”. Kiikenthal had given the range, without design® % 
type ‘Atlantisches Nordamerika: Newfundlan : Canada bis Assiniboia (J. Macoun n. 16687!); Vereinist Staaten nur im Nordosten, von Maine and Vermont (Pri oe 8 Y d bis New York (Sartwell n. 56!), Pennsylvanien, Obs “ Minnesota”. Since Mackenzie has chosen as type Sartwell's _ 56, that may stand as the type; but his “ probably from oa 
suggests that Mackenzie did not take the trouble to look uP a 
56. This was, of course, in the usually well known 2-volu Carices Americae Septentrionalis Ezsiccatae, edidit H. P. pe 
WELL, M.D. Penn Yan, Nov. Ebor. Pars I, 1848, Pars Il, 1 k neg No. 56, with the regular printed label, says “Junius, New Yors » | 
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there is no “‘probably”; and of course Sartwell knew his own 
country. 

It is natural that Mackenzie should have been confused in 
separating as species his C. substricta and the more boreal C. 
aquatilis. Everyone who faces a stack (in my case a stack 2 feet 
high) of specimens is bound to become confused in attempting 
to sort them. So long as one deals only with the plant of the 
Arctic and Subarctic, extending down to Newfoundland and 
Gaspé and along the mountains in the West, as contrasted with 
those from New England to southern Manitoba and Missouri, 
he is on fairly clear ground. When he tackles the transition 
areas, however, the characters become hopelessly confused. The 
material from northern Alberta to Colorado is particularly 
difficult to sort into two exclusive piles. In that area Macken- 
zie’s policy of placing Kiikenthal’s Carex aquatilis, var. sub- 
stricta under two species was partly justified. 

On the whole, however, the large temperate American series 
with the culms acute-angled above, with broader leaves, longer 

spikes and more obovate and often nerved perigynia, stands off 

as a good geographic variety—that is all. It was clearly de- 
scribed in 1889 as C. variabilis Bailey, var. elatior Bailey in 

Mem. Torr. Bot. Cl. i. 19 (1889). At that time Bailey proposed 
for the Rocky Mountain representatives of C. aquatilis a species 
which he called C. variabilis, ibid. 18, differing from C. aquatilis 
in having ‘‘culm sharply angled, roughish on the angles”, etc. ; 

and for the taller extreme, “much taller”, with “spikes often 3 
to 4 inches [7.6-10.1 em.] long”, he proposed C. variabilis, var. 
elatior. Under the latter he cited three specimens: ‘Canon City, 
Colorado, Brandegee; open thickets, Morley ‘Foot-hills of Rocky 

Mts’, and Donald, Columbia Valley, B. C. Macoun’’. In the 
North American Flora, where his C. subséricta, with “sharply 

triangular” culms “smooth or roughened above” with spikes 
“usually 3-6 cm. long”, is distinguished from his C. aquatilis, 

with culms “obtusely triangular below . - - smooth 

throughout or somewhat roughened above”, and with spikes 

only “1-4 em. long”, Mackenzie places without question C. 
variabilis, var. elatior in the synonymy of true C. aquatilis. He 
there designates as type of Bailey’s var. elatior the Brandegee 

Specimen from Canon City. This, clearly marked by Bailey, is 
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in the Gray Herbarium. With its firm and slender culms acutely 
angled and scabrous and its spikes (Fic. 1) up to 7 em. long it 
is to me inseparable fram much slender-spiked C. substricta, for 
instance an isotype (Sartwell, no. 56 our Fic. 2) in the Gray 
Herbarium and a topotype (Wiegand, no. 1842, our FIG. 3), the 
former with the lowest spike 6 cm. long, the latter with it 75 
em. long. Strikingly enough the perigynium (Fie. 5, X 10) of 
the Canon City TypE of C. variabilis, var. elatior is fully as 
rounded-ovate (Mackenzie says obovate) as in Sartwell, no. 56 

(FIG. 6, X 10), isotype, and in Wiegand, no. 1842 (ra. 7, X 10), 
topotype of C. substricta. There seems to me no question that 
C. aquatilis, var. substricta (1909) and C. variabilis, var. elatior 
(1889) belong together. Since, however, there is a C. aquatilis 
var. elatior Bab. (1843), a European variety with culms and 

perigynia of true C. aquatilis, it is necessary to take up the name 
C. aquatilis, var. altior, based on C. variabilis, var. altior Rydb. 
(1900), a substitute for Bailey’s var. elatior and resting, for 
typification, upon it. 

C. Bigzrown Torr., forma anguillata (Drejer), comb. nov. © 
anguillata Drejer, Nat. Tidskr. iii. 454 (1841). C. rigida, val 
concolor, f. anguillata (Drejer) Kikenth. in Engler, P . 
iv, 302 (1909). 

I quite agree with Polunin, Bot. Can. East. Arct. pt. 1. 130 

(1940), that there is no clear line to separate Carex ones 
from C. Bigelowii, and since it is scattered through the range ™ 
the latter it is best treated as a forma. Polunin, after ee 

the type of C. concolor R. Br. Chlor. Melv. 25 (1823), preset b 
at the British Museum, states, with the concurrence of : 
Wilmott and Dandy, that it is C. aquatilis Wahlenb., vat. s4@™ 
(Drej.) Boott. He also notes that Simmons had already = 

pected as much. Phytogeographically this is as it should be: 

C. Bigelowii (C. concolor sensu Mackenzie) is a pronout 
oxylophyte; C. aquatilis is often decidedly calcicolous. C. is 

color R. Br. came from one of the limestone islands, Melville 

Island, of the Arctic Archipelago. In his then exhaustive ee 

geography of the Arctic American Archipelago’, Simmons 
unable to cite C. Bigelowii (C. rigida of Am. auth. perhaps” 
Good., and not Schrank ; C. concolor sensu Mackenzie, not 

1 Lunds Univ. Arsskr. n. f. Afd. 2. ix (1913). 
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Br.) on the Archipelago from west of granitic eastern Baffin 
Island, making special note of its absence from the calcareous 
western islands; but the frequently calcicolous C. aquatilis, var 

stans was cited by him from many parts of the Archipelago, in- 
cluding three collections from Melville Island. Although 
Mackenzie, in N. Am. FI. xviii®. 380 (1935), gives his C. concolor 
(i. e. C. Bigelowii) the broad range, “Greenland to Alaska, and 
southward to the mountains of New Hampshire and northern 
New York’’, he had seen material only from Greenland, Ungava 
and Labrador to northern New England and northern New York 
and “Mackenzie, Alaska”; nothing from the Arctic Archipelago. 

Typical Carex Bigelowii has linear-cylindric and elongate pis- 

tillate spikes, in its type-area (the White Mountains of New 
Hampshire) mostly 2-5 cm. long and 3-5 mm. thick, with the 

perigynia and scales rather loosely disposed, the usually long- 
peduncled staminate spike 1-2.5 cm. long and commonly well 
overtopping the pistillate. The common plant of northern 
Europe has the densely flowered thick-cylindrie spikes mostly 

1-2 em. long and 3-7 mm. thick, the usually short staminate 
spike overtopped at base by the pistillate ones. It is very 
different from typical C. Bigelowii, though probably passing into 
it northward. It is, therefore, surprising to find in the treatment 

of Mackenzie, who saw species in C. anguillata and many other 
minor forms or varieties, thirty or more names of European 
forms placed in the synonymy of the chiefly eastern North 

American C. mrlsenatei (Mackenzie’s C. concolor). It is impos- 
sible to keep one’s tongue out of his cheek as he reads sae 

zie’s characterization of these European ‘names 

posed of no systematic value.” It is certain that Mackenzie had 
never seen authentic material nor types of most of these and 
their citation by him does not reflect actual understanding of 

them. In view of the complexity of the species, I refrain from 
selecting the proper name for C. rigida Goodenow. That is a 
problem for the European. 

C. nigra (L.) Reichard, var. strictiformis (Bailey) comb. 
nov. C. vulgaris Fries, var. strictiformis Bailey in Mem. Torr. 
Bot. Cl. i. 74 (1889). C. rigida Good., var. arcdifocmis (Bailey) 

ey in Journ. Bot. xxviii. (1890). oodenoughit 
Aschers., var. strictiformis (Bailey) Kiikenthal in Engler, 
Pflanzenr. iv2. 316 (1909). 
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The name Carex nigra (L.) Reichard, Fl. Moeno-Francofur- 

tana, ii. 96 (1778) was based directly on C. acuta a. nigra L. Sp. 

Pl. ed. 2, ii. 1385 [1388], no. 35 (1763), where the treatment of 

C. acuta L. was identical with that of L. Sp. Pl. ed. 1, ii. 978, no. 

28 (1753). C. acuta L. consisted of two varieties: a. migra, 

which was Carex nigra verna vulgaris of Flora Lapponica, no. 330 

(1737), growiag ‘“‘in siccioribus”; and @. ruffa, which was a tall 

aquatic (“in aquosis”). C. nigra (L.) Reichard antedates by 

seven years C. nigra All. Fl. Pedem. ii. 267 (1785), the name 

generally used for an alpine species of § Adratae, occurring in 

Europe and western Asia. C. nigra All., a later homonym, must 

be replaced either by C. parviflora Host (1801) or by @. bina 

Schkuhr (1801). That is for Europeans to settle; and C. part 

flora C. A. Meyer (1831), maintained by Kiikenthal, cannot be 

used because of C. parviflora Host (1801) and of C. parviflora 

Gaudin (1804). Meyer’s species apparently becomes C. melano- 

cephala Turez. (1856). 
— Carex nigra (L.) Reichard was revived by G. Beck (Beck von 

Mannagetta) in his Flora von Nieder-Osterreich, i. 136 (1890). 

It is the same as C. Goodenowii J. Gay in Ann. Sci. Nat. sér. 2, 

xi. 191 (1839), as C. vulgaris Fries, Mant. 153 (1842), 98 © 
Goodenoughii Asch. Fl. Brand. i. 776 (1864) and as C. acult 

sensu Mackenzie in Bull. Torr. Bot. Cl. 1. 345 (1923) and in N. 

Am. Fl. xviiif, 388 (1935). In L. Sp. Pl. ed. 2, ii. 1388 (1768) 
and in later editions of the Linnean works, including Fl. Lapp. 

ed. 2: 265 (1792), edited and emended by Sir James Edw 

Smith who had the Linnean Herbarium, the identity of C. “ 

a. nigra and C. nigra verna vulgaris was reaffirmed. Reicha" 

drew his binomial, C. nigra, directly from C. acula % migra 

Gay, in publishing C. Goodenowii, cited as the first synonym 

C. nigra verna vulgaris, followed by C. acuta a. migra; 

describing his C. vulgaris, also cited ‘‘Carex vulg ia 

[changing the emphasis to ‘vulgaris’]. Linn. Lapp. ”- 330°; ® 

Beck von Mannagetta, reviving C. nigra, gave only the sy? 7 
“L. (als Var. «. der C. acuta) _ —C. Goodennoum ” 

- + + (richtiger C. Goodenoughii [neither of Beck's ae | 

agreeing with Gay’s original Goodenowii]—C. vulgaris fe: a | 
is difficult to find any doubt concerning the identity of Y: 
(L.) Reichard. 

aris nig 

Se eae ee 
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Carex acuta L. (1753), having consisted of two varieties, a. 
nigra and @. ruffa, which soon proved to be not closely related, 
the first author who satisfactorily distinguished one of them as a 
separate species automatically determined which element should 
retain the name C. acuta. In taking out C. nigra, based upon C. 
acuta a. nigra, Reichard solved the question; there was nothing 
left of C. acuta but @. ruffa. When, furthermore, in Trans. Linn. 
Soe. ii. 203 (1794), Goodenough definitely identified C. acuta as 
the C. gracilis of Curtis, Flora Londinensis, and described it as a 
relatively large plant reaching a height of 2 feet or more, with 
harsh culms, with 2 or 3 staminate spikes each 1-3 inches long, 
with foliaceous bracts overtopping the inflorescence, and with 
pistillate flowering spikes pendulous, he was restricting C. acuta 
to C. gracilis Curtis. 

Goodenough erred in citing as a synonym of Carex acuta, as 

interpreted by him, C. acuta 6. of Flora Suecica, ed. 2, no. 857 

(1755) instead of C. acuta «. of that work, for the two varieties, 

z. and @. of Species Plantarum (1753) were reversed in Flora 

Suecica; but Goodenow’s detailed description shows all who can 

read his excellent Latin that he was not describing C. nigra verna 

vulgaris. However, in arguing against the good usage of Euro- 
pean botanists for one and a half centuries, in keeping C. acuta 
L. in the sense of C. gracilis, the late K. K. Mackenzie, in Bull. 

Torr. Bot. Cl. 1. 343-345 (1923), laid his stress on the confusion 

prior to 1753 and upon his private dictum, that the “alpha 
variety’ must be taken as type of a species. There is no justifi- 

cation for the latter argument and surely our nomenclature 

begins with 1753, not with 1737 or other earlier dates. The 

interpretation of Linnean species of 1753 should stop there, 

unless they depend primarily on descriptions of earlier date. 

If, seeking back of that for pre-Linnean (prior to 1753) meanings 
of names, we should insist on the ancient interpretations as more 

important than those of 1753 we should get into a hopeless 
maze. Careful and scholarly botanists have wisely decided to 

stop at 1753. Of course, if new light is discovered, showing that 
there has been serious error in identification, reconsideration 1s 

necessary. In case of the two components of C. acuta of 1753 
there is no new information. In 1753 both elements were C. 

acuta. The withdrawal from the pair of C. nigra in 1778 left as 
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C. acuta the other member of the pair. This was clearly de- 
scribed in 1794 by Goodenough as true C. acuta. That should 
settle the matter. Nothing but confusion results from an attempt 
to disturb typifications so adequately made by those who under- 
stood what they were doing. 

Carex nigra (C. Goodenowii) has several European varieties 
which are not known in America, while var. strictiformis, closely 
cespitose and tall (up to 7.5 dm.), with scattered and relatively 
loose pistillate spikes, is apparently confined to eastern North 
America. Beck von Mannagetta and Kikenthal have defined 
those of Europe, some of them considered endemic European 
species by good students of the genus. It certainly seems as if 

the 314-page bibliography under the misidentified C. acuta in the 
North American Flora might well have been reduced by the 
omission of many scores of names of plants which are not 
known to occur anywhere in North America. 

CAREX STYLOSA C. A, Meyer, var. nigritella (Drejer), stat. nov. 
C. nigritella Drejer in Nat. Tidssk. iii, 450 (1841). 

Although it has been the custom, ever since Kunze’s uniting of 
the two, to treat Carex nigritella of Greenland, Labrador, New- 
foundland and eastern Saguenay County, Quebec, as identical 
with C. stylosa of southern Alaska, there seems to be good ground 
for treating the plant of the North Atlantic area as varietally 
distinct. When he described C. stylosa from Unalaska, Meyer, 
in Mém. Acad. St. Pétersb. Sav. Etr. i. 222, t. 12 (1831), accom 
panied his very full description by a beautiful plate, showing the 
slenderly ellipsoid and subacute perigynia long-attenuate and 
“quasi” stipitate, the ellipsoid-obovoid achene gradually rounded 
at summit and with attenuate base; and the leaves were desctl 
as subrigid. Unfortunately, our old collections of C. stylosa, pre 
sumably containing an isotype, are all interned in Sweden so that 
am now unable to examine them; but a few Alaskan sheets: 

most kindly sent me for study from the New York Botanicé 
Garden, and some recent collections from there by Miss Seamman 
and by Mr. Erling Porsild well agree with Meyer's description 
and plate. They show the well developed perigynium to be 
slenderly ellipsoid and 3-3.5 mm. long, and mostly equaled oF 
exceeded by the scales; whereas the more broadly obovoid 

perigynia of var. nigritella are 2-2.5 mm. long and much long 
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than the scales. The achene of C. stylosa is as shown by Meyer; 

that of var. nigritella shorter and more rounded-oblong, shorter- 

stipitate, and with broadly rounded to subtruncate summit. In 

C. stylosa the foliage is harshly scabrous, in var. nigritella less so 

or nearly smooth. The inner band of the leaf-sheath in C. stylosa 

is most often friable, in herbarium-specimens usually fractured; 
whereas, the inner band of var. nigritella is more durable and 

usually unbroken in the old dried material. 
When Drejer described his C. nigritella he specially contrasted 

it with C. stylosa, emphasizing the more durable inner band of 

the leaf-sheath and other characters not so good. Kunze, 

Suppl. Riedgr. 115. t. xxix, promptly reduced C. nigritella and 

practically all botanists for a century have followed his interpre- 
tation. Kunze’s plate, however, showed only the Alaskan plant, 

with the characteristic perigynium and achene, from Sitka, and 

he did not illustrate C. nigritella. Francis Boott, following 

Kunze, illustrated as the southern Alaskan C. stylosa a plant from 

Greenland (C. nigritella), showing the short-oblong achene sub- 

truncate at summit, with the style either erect or depressed (the 
latter tendency frequent in var. nigritella); but, as a concession 

to the type-region of C. stylosa, he added details of the Alaskan 

plant, with longer and ellipsoid more gradually tapering achene, 
as in Meyer’s original plate and as in the Alaskan specimens. 

C. nigritella was beautifully shown in Fl. Danica, xiv. fase. xl. t. 

mmecelxix (1843), here again with the characteristic achenes of 

the eastern plant, one of them shown with depressed style-base. 

C. mepra R. Br., var. Stevenii (Holm), comb. nov. C. alpina, 
var. Stevenii Holm in Am. Journ. Sci. ser. 4, xvi. 21, 27 (1903); 

Fernald in Ruopora, xxxv. 223, t. 248, figs. 5 and 10 (1933). 
C. Vahlii, var. Stevenii (Holm) Fernald in Ruopora, xxxv. 39 

(1933). C. angarae, var. Stevenii (Holm) A. E. Porsild in 
Rwopora, xli. 204 (1939). 

I fully agree with Porsild that the woodland and relatively 

Southern Carer angarae Steud. (1855) is specifically distinct 

from the arctic-alpine plant of northern Eurasia and from Green- 

land to northern Newfoundland, the Shickshock Mts. of Gaspé 

and the northern shores of Hudson Bay. The distinctive 
characters were stated by me in Ruopora, l. ¢. 222 and 224, and 

then illustrated. In taking up for the woodland plant of Asia 

and North America the name C. angarae (1855) Mr. Porsild 
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overlooked C. media R. Br. in Richardson in Frankl. Journ. 750 

(reprint, 22) and ed. 2: 763 (reprint, 35) (1823). Brown's 

species, under the synoptic heading ‘‘4. Spicis androgynis pedune- 

ulatis”’ was clear: 

356. C. media: spicis androgynis ternis brevissime pedunculatis ses- 

silibusve approximatis basi masculis, stigmatibus tribus, capsulis ovato 

rostellatis glaberrimis squama ovata obtusiuscula longioribus. Brown, 

MS. (W) [W, ‘wooded country from latitude 54° to 64° north”. 
Prope C. bicolorem. Br. 

As to the name C. Vahlii Schkuhr (1801) for the arctic-alpine 

plant with strongly granular-papillose short- and straight-beaked 

trigonous-obovoid perigynia only 2-2.5 mm. long, Dr. V. 
zetowicz, Fl. U.S. 8. R. iii. 183 (1935) points out that C. norvegica 

Retz. Fl. Scand. Prodr. 179 (1779) antedates C. norvegica Willd. 

(1801) and is identical with C. Vahliz Schk. (1801). Retaius in 

his ed. 2: 219 (1795)—I have not seen ed. 1—gave a sufficiently 
clear characterization of the plant which has passed as C. alpind 

Lilj. (1798), not Schrank (1787), as C. Halleri Gunn. (1772) @ 
small part only, not as to type) and as C. Vahlit Schkuhr (1801). 

The description of Retzius and his citation of Flora Danica, t. 

403, which is a crude figure of the arctic-alpine plant (Retaus 

said “Pl{anta] alp.”), cited by Mackenzie under C. Vahlii, and 
the further citation by Retzius of the Norwegian element of C. 

Halleri (not the Haller plant which must be taken as type of C. 

Halleri'), leave no question that for the much named C. Haller 

Gunn. (1772), exclusive of type, C. alpina Lilj. (1798), and C. 

Vahlii Schkuhr (1801) we must, unfortunately, take up the name 
C. norvegica Retz. (1779). The maritime C. norvegica Willd. 
becomes C. Mackenziei V. Kreezetowiez, |. ¢. (1935). 

C. Lastocarpa Ehrh., var. americana, var. nov. (TAB. 712, 
Fig. 10 et 11), a var. typica europaea recedit bracteis vix vaginatls, 

ovoideo-ellipsoideis 3-4.5 mm. longis, 1.7-2 mm. latis,, rostr0 
i : is; achenio ellipsoideo. 

Peaty meadows, swales, pond-margins, bogs, etc., Newfoun - 
to British Columbia, south to northern New Jersey, Penney 
vania, Ohio, Indiana, Illinois, Iowa, Manitoba, Saskatchewah 
Idaho and Washington. Typr: open sphagnous D0, reyle, 
Yarmouth County, Nova Scotia, July 9, 1920, Pease & Long; 20 
20,519 (in Herb. Gray.). 

1 For discussion see Fernald in Ruopora, xxxy. 220, 221 (1933). 



1942] Fernald,—Critical Notes on Carex 305 

Carex lasiocarpa, var. americana is the transcontinental and 
usually very familiar plant with involute-filiform or canaliculate 
slender leaves which has regularly passed either as C. filiformis, 
sensu authors, not L., or as C. lasiocarpa Ehrh. It is beautifully 
illustrated in Boott, Ill. Carex, i. t. 132 (1858) as C. filiformis, 
Boott’s plate made, not from the type-area (Sweden) of C. fili- 
formis of authors, but from Rhode Island material (our Figs. 10 
and 11). It is also well illustrated in Mackenzie, N. Am. Cariceae, 
ii. pl. 3885 (1940). In both these plates the prevailingly cuspidate 
to aristate scale, the shape of the perigynium and its very short 

teeth, the outline of the achene, and the sheathless or barely 
sheathed lower bract are all brought out, Boott’s figures of 
perigynia and scales here partly reproduced as Fics. 10 and 11. 

Typical Carex lasiocarpa of Europe and western Asia has the 
lowest bract either sheathless or with a tubular sheath up to 1.5 
cm. long. In var. americana it is difficult to find more than a 
Suggestion of a sheath. In typical Eurasian C. lasiocarpa the 
pistillate scales are much less often aristate than in the American 
plant. The perigynium of the Eurasian type (rics. 8 and 9) is 
more slender and longer (4-6 mm. long) and with longer teeth 
(0.7-1 mm. long); and its achene is more obovoid than in the 
American. The perigynia of typical Eurasian C. lasiocarpa 

are accurately shown in Host, Gram. i. t. 86 (1801) as C. fili- 
formis—here reproduced as FIG. 9, and in Lindman, Svensk 
Fanerogampl. fig. 108? (1918)—here reproduced as FIG. 8. 

Were true Carex lasiocarpa, of Europe and of Asia eastward 
from the Ural to Lake Baikal, and var. americana alone to be 
considered, the latter would have some claim to specific segrega- 
tion. In eastern Asia, however, in Manchuria, China, Japan, etc., 
C. lasiocarpa, var. occultans (Franchet) Kikenthal has the 
Perigynia (Fic. 12) as short and as short-toothed as in var. 
americana, but they are less pubescent and often longer-beaked, 
and the pistillate scales are more like the average run on the 
Eurasian plant. Var. occultans seems to be a variety about 
midway between typical C. lasiocarpa and var. americana, its 
Perigynium (our ric. 12) well shown in Akiyama’s Consp. — 
Caricum Jap. fig. 170 (1932); while some plants of Kamtchatka 
are scarcely separable from the American plant. 



306 Rhodora [SEPTEMBER 

CAREX PALLESCENS L., var. neogaea, var. nov. (TAB. 712, 
FIG. 13-18) perigyniis apice late rotundatis erostratis ore de- 
presso.— Meadows, grasslands, thickets and glades, Newfound- 
land to Ontario, south to Nova Scotia, New England, New 

clearing in spruce woods along Gander River, Glenwood, Nev- 
foundland, July 12 and 18, 1911, Fernald, Wiegand and Darling- 
ton, no. 4918, in Herb. Gray. 

Carex pallescens, var. neogaea is the common plant of eastern 
North America which regularly passes with us as C. pallescens. 
True C. pallescens L. Sp. Pl. ii. 977 (1753), with “Habitat in 
Europae paludibus”, occurs over much of temperate Europe and 
western Asia (lacking, according to Kiikenthal, in most of Aretie 
Europe, the Iberian Peninsula and the southernmost Mediter- 
ranean region). Its range does not connect with the North 
American area by way of Iceland and southern Greenland, and 
it is essentially unknown in eastern Asia. Realizing that long 
isolation without connecting colonies might have resulted in 
some constant differences I have tried every character. In 
habit, foliage and general characters of bracts, spikes, scales, 
perigynia and achenes the two series are similar. The better 
developed European material has the perigynia sometimes 
longer than in the American, but some of the smaller Europeal 
forms show no difference from ours in their size. One apparently 
constant difference, one of real significance, comes out. In the 
Eurasian plant the perigynium (Frias. 13-15 and 19) is gradually 
rounded or tapering to a definite, though extremely short, beak; 
in the American plant (Frias. 16-18) there is no beak, the orifice 
occupying a slight depression in the broadly rounded summit. 
The very short but definite beak in true C. pallescens is shown 
Host, Gram. Austr. i. t. 74, fig. 5 (1801)—our Fic. 13; and im 
Boott’s Illustrations of the Genus Carex, iv. t. 450 (1867), 
figs. a and }, at right (our ria. 14), Boott’s description on P- 139 
saying “perigyniis . . saepe brevissimo abrupte rostella- 
tis”, although on the next page (presumably through inclusi? 
of the American plant) he reversed himself and said “ Perigym™™ 
* ; + Ssaepe erostellatum’”. The beak is also displayed : 
Reichenbach, Ic. Fl. Germ. Helv. viii. t. ccli. fig. 617; and 1 
numerous other Old World illustrations. The perigynium of ps 

erlean var. neogaea has had no good illustration, excePt 
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the tiny one of the late Schuyler Mathews in Gray, Man. ed. 7, 
fig. 238 (1908). It has been many times accurately described: 
“Very obtuse . . . ; the orifice minute and entire’—Torr. 
Fl. N. Y. ii. 403 (1843); “wholly beakless”—Bailey in Gray, 
Man. ed. 6: 606 (1889); “well marked by the . . . pointless 
perigynia”—E. C. Howe in 48th Rep. N. Y. State Mus. 102— 
Repr. 64 (1896); “abruptly rounded and beakless at apex’”’— 
Mackenzie in N. Am. Fl. xviii®. 320 (1935). These authors had 
the American, not the European, plant before them; although 
Mackenzie cited in the synonymy of the American plant 28 
hames and combinations, 27 of them belonging exclusively to 
Old World variations not known in America, the 28th an Ameri- 
can misapplication of the European C. undulata Kunze. 

As to Carex undulata Kunze, Suppl. Riedgr. 23, t. 4, fig. 2 
(1840), which became C. pallescens, var. undulata (Kunze) 
Reichenb. Ic. Fl. Germ. viii. 22, t. 251, fig. 618 (1846) and which 
was separately taken up as var. undulata (Kunze) Carey in 
Gray, Man. 552 (1848), although Reichenbach’s characteriza- 
tion of it as “a praecedente fructu obtusiore” suggests var. 
neogaea, the original illustration of the inflorescence and the 
perigynium by Kunze (our Fic. 19) shows by the tapering summit 
that it is not ours. 

In Pate 712, Figs. 13-16 are of CAREX PALLESCENS L. of Europe; foe 13, 
& perigynium, X 10, from Moravia, Domin & Krajina, Fl. Cechos. rane 19 aes" G. 

unze. Fias. 16-18 are perigynia, X 10, of var. neogaea: FG. 16, from the 
TYPE; FIG. 17, from Grand Manan, New Brunswick, e by, no, 5635, wit 
persistent style projecting from orifice; FIG. 18, from Newcomb, New York, House, no. 7426. 

ene DEBILIS Michx., var. intercursa, seal fo (ras. 713, 
FIG. 6), a var. typica differt perigyniis puberulis opacis, a var. 
pubera differt squamae foemineae carina non exserta. South- 

a 
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Carex debilis, var. intercursa is exactly intermediate between 
typical C. debilis, with glabrous and lustrous perigynia, and var. 
pubera Gray, Man. ed. 5: 593 (1867). It has the puberulent and 
opaque perigynia of the latter, the pistillate scales of the former. 
In typical C. debilis the obtuse to acute scales (Fie. 1) usually 
(but not always) have the midrib evanescent toward the tip, so 
that the tip of the scale is commonly veinless; in var. pubera the 
midrib reaches the tip of the scale (Fic. 5) or projects as a short 
cusp or awn. Otherwise the only difference I am able to detect 
is the puberulent perigynium of var. pubera, a character quite 
variable in its intensity. Both of Judge Churchill’s collections 
of var. intercursa (from Richmond and from Wilmington) and 
Godfrey’s from Lake Raleigh were, quite naturally, distributed 
as var. pubera, while, at the time of collecting our no. 12,016, 
Mr. Long questioned if it might be var. pubera. All these plants 
of the Coastal Plain and the outer Piedmont have, however, the 

most extreme scale of C. debilis and they seem to be another of 
the numerous geographic varieties of that highly variable 
species. 

It is most probable that var. intercursa is the Carex venusla, 
var. . of Boott, Ill. Carex, i. 51 (1858), which Mackenzie includes 
in the synonymy of his C. allegheniensis (based, as to type, 02 C. 
debilis, var. pubera Gray). Boott gave no locality for his (. 

‘venusta, var. 8. except “New [North] Carolina, Mr. Curtis’. 
It differed from the coarser C. venusta (which has puberulent 

perigynia) in its more slender spikes with more slender perigy™ 
and “squama lanceolata obtusa vel acuta, infima acuminata 
albida”. That could have been either var. pubera or vat. inter- 

cursa; without examining Boott’s material we can only guess. 

Curtis collected extensively about Wilmington, where V 
inlercursa occurs, and published a list of the plants of the reg!” 
but he lived at Hillsboro in Orange County, where var. pubera 
possibly occurs. : 

It is somewhat disconcerting to one who has many times 

collected typical Carex debilis to read in Mackenzie’s treatment 
in the North American Flora that it grows in “Dry woods = 
copses”, while var. pubera (C. allegheniensis) occurs 12 oe 

woodlands, mostly in the mountains, Pennsylvania to Nort 
Carolina”. There are only a few sheets in the Gray Herbar® 
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on which the habitat of var. pubera is indicated. These, however, 
suggest anything but dry woods and none are from the Alle- 
ghenies. The type was collected by Porter at Bear Meadows, 
Center County, Pennsylvania. Bear Meadows, Professor 

’ Herbert A. Wahl informs me, is a peat bog in southern Center 
County, so near the northwestern corner of Huntingdon County 
that old specimens may have come from either county. Professor 
Wahl also informs me that he has thus far been unable to locate 
Porter’s type-station. Bear Meadows is considerably to the east 
of the true Allegheny Mountains. The labels in the Gray 
Herbarium showing the habitat of var. pubera (C. allegheniensis) 
are as follows: “In swamp”, Takoma Park, D. C., Painter, no. 
105 (at inner edge of Coastal Plain); “boggy meadow’’, Augusta 
Co., Virginia, Carr, no. 423 (separated from the Alleghenies by 
the Shenandoah Range) ; ‘moist ground and copses’’, Biltmore, 
North Carolina, Biltm. Herb. no. 205b (no part of the Alleghenies 
in North Carolina!); “wet slope” Tallulah Falls, Georgia, 
Perry & Strahan, no. 784 (Blue Ridge). The latter and two other 
collections from Georgia (Savannah, herb. Dewey; Warm 
Springs, Tracy, no. 8976) indicate that var. pubera extends con- 
siderably south of Mackenzie’s southern limit, North Carolina. 
Other specimens in the Gray Herbarium, although without 
indication of habitat, are from well to the east of the Alleghenies: 
Bedford County, Virginia (eastern edge of Blue Ridge) and 
a North Carolina (outer Piedmont, merging to Coastal 

ain), 
As to the occurrence of typical Carex debilis in ‘‘ Dry woods’”’, 

all labels in the Gray Herbarium giving habitats have been 
checked. The result follows: alluvial bottomland, 3; bed of 
dried-up stream, 2; border of pond or creek, 8; edge of woods, 1; low woods (including collection by Mackenzie), 4; swamps, 1; 
Swampy woods or thicket, 8; wet roadside, 1; wet woods, 3. 

Since the varieties of Carex debilis are not too well understood 
I am showing in Pirate 713 characteristic portions of pistillate 
spikes ( 5) of the varieties I recognize. 
My understanding of this complex species is summarized 
Ow. bel 
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a, Perigynia glabrous and lustrous; scales rarely cuspidate.. . .b. 
Perigynia oad overlapping, obscurely angled; pistillate 

. long; midribs of pistillate scales usually 
evanescent atti 

tish; perigynia G-9(-10) mm. long....... 328 Var. typica. 
Scal ‘i gisdiineous to pale brown; perigynia 4.5-7 mm. 

lon 
Basal leaves 2-4 mm. broad, relatively thin; spikes 
is spreading to pendulous; perigynia stramine- 

ty, twice as long as scales...........:.. Var. Rudge. — 
baad leaves 4— sig road, subcoriaceous; spikes 

stiffer, simply wade to erect; perigynia greener, é 
barely one third longer than scales.............. Var. strictior. 

b. Perigynia mostly remotely Orie rnate and not over 
firmer and more definitely trigonous; spikes 4-8 em 
— of pistillate i sometimes excurrent; “basal, 

es subcoriaceous, 4-7 mm. broad...............- Var. interjecta. 
a, Pevigynia minutely puberulent, often more nerved, 5-9 mm. 

Midrib of pistillate scales extending to tip or excurrent. ... . Var. pubera. 
Midrib sp heacenc hae below tip of stale... 03.6) 0. cc ae Var. intercurst. 

C. DEBILIS Miche. , var. typica. C. debilis Michx. Fl. Bor. Am 
ii. 172 (1803). C. debilis, var. proliza Bailey in Proc. Am. Acad. 

Island, New Jersey, ooh Kentucky, southern Indians 
and Arkansas, PLATE 713, F 

thickets and meadows, Newfoundland to Ontario and Wiscons!? 
south to Nova Scotia, New England, Long Island, North Cate 
lina, Tennessee and Missouri Fig. 2. 
ova striction Bailey in Mem. Torr. Bot. Cl. i. 34 Be! ) 

uis, var. erectior Britton in Britt. & Brown, IIl. S . n 
(1806) .-—Upland woods, mostly at high altitudes (up to 1600 nm. 
central Maine to Vermont and Massachusetts. Fie 303). 

Var. INTERJECTA Bailey in Bull. Torr. Bot. Cl. xX. 418 (1 
C. tenuis, var. Pe a (Bailey) Britton in Britt. & Brown of 

'(1896).— mts. 
H. to southern Meher. south to western omer 
re New Jersey, Pennsylvania and mts. of Te 

Var. puBera Gray, Man. ed. 5: 593 (1867). C. alleges 
Mackie as in N. Am. Fl. xviii®, 291 (1935).—Low W 
meadows, central and eastern Pennsylvania, south to “Gen 
mostly east of the Alleghenies. Fic. a thickets 

ar. INTERCURSA Fernald, s —Low woods, North | , sup 

rhe oe — 
attain Virgini

a and eastern 

i 
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In PLate 713 the photographs of portions of pistillate spikes are via x 5. 
Fic. 1 is of Carex peBILis Michx., var. TyPica from east of Surry Courthouse, 

m . ‘ 
var, INTERJECTA Bailey, from Lincoln, New Hampshire, Fernald, no. 11,623; 
FIG. 5, var, PUBERA Gray, from Augusta Co., Virginia, Carr, no. 423; Fic. 6, 
var. INTERCURSA, from the TYPE. 

CAREX AMPHIBOLA Steud., var. rigida (Bailey), comb. nov. 
C. grisea, var. (?) rigida Bailey in Mem. Torr. Bot. Cl. i. 56 (1889). 

C. AMP i 
5 g 

subrotundatis basi rotundatis; foliis (3—-) 4.5-10 mm. latis.—C. 
grisea sensu Boott, Ill. Carex, i. 34, t. 86 (1858).—Rich woods, 
bottomlands and swales, chiefly calcareous, western New Bruns- 

After several days of detailed study and checking of characters 
I am forced to consider Carex amphibola Steud., C. grisea sensu 
Boott and all later authors and C. bulbostylis Mackenzie (C. 
amphibola, var. globosa (Bailey) Bailey in Contrib. U. 8. Nat. 

Herb. ii. 480 (1894), based on C. grisea, var. globosa Bailey in 

Gray, Man. ed. 6: 605 (1890)), one intergrading series of varieties. 
There is even a grave doubt as to the exact identity of C. 

amphibola, for Steudel had mixed material. When he examined 
Steudel’s plants, L. H. Bailey recorded “C. amphibola [p.] 234: C. 
grisea, var. angustifolia, Boott.’’—Bailey in Mem. Torr. Bot. Cl. 
1. 69 (1889). Boott’s var. angustifolia is the southern plant with 
narrow leaves (mostly 1.5-4 mm. wide), relatively tight and 
slightly beaked, brown perigynia somewhat tapering at base and 

-7 mm. long by 1.4-2 mm. broad, the basal sheaths reddish- 
purple (“‘vaginis infimis foliorum purpureis”). Steudel’s descrip- 
tlon was certainly of a mixture. His ‘‘culmo . . . compres- 
So-triquetro”’ suggests some member of § Laziflorae, that section 
being characterized by the easily compressed or even wing- 
angled soft and soon wilting culms, whereas the plant passing as 
C. amphibola has firm or almost wiry persistent culms not com- 
Pressed. Steudel’s “‘foliis . . . vix scabriusculis’’ is, like- 
Wise, not good for a plant (C. amphibola, sensu authors) with 
leaves scabrous on the margins and nerves. Mackenzie notes 
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in North American Flora, xviii’. 269 (1935) that ‘ Drummond 
437 [basis of C. amphibola] in the New York Botanical Garden is 
Carex blanda Dewey, and C. B. Clarke in his copy of Steudel has 
so marked C. amphibola’”’. In deference to Bailey’s identification 
of Steudel’s own material I am temporarily retaining the name 
C. amphibola, with the hope that I may yet have an opportunity 
personally to see Steudel’s material. 
When we consider the name Carex grisea Wahlenberg in 

Svensk. Vet.-Akad. Nya Handl. xxiv. 154 (1803) there seems to 
be little question that he had some member of the § Laziflorae. 
The very name grisea is inappropriate for the plant to which it 
has been generally applied. Bailey included C. grisea among 
‘‘Wahlenberg’s originals [which] do not appear to be in existence” 
—Mem. Torr. Bot. Cl. i. 60, 61 (1889); but it is not clear what 
Bailey was referring to when he went on, “‘ The figures in Schkuhr 

with which Wahlenberg compares his C. grisea . are 
unmistakable”, for Bailey did not state where Wahlenberg ‘made 
such a comparison and Wahlenberg, in publishing his C. grised 
in 1803, made no mention of Schkuhr and no comparison with 
any species. Furthermore, the only figures of Schkuhr’s which 

belong with C. grisea sensu Bailey were published in 1806 in 

Schkuhr. Riedgr. Nachtrag. 69, t. K kk, fig. 141 (1806), and were 
said (erroneously) to be of C. laxiflora Lam. In fact, W n 

Francis Boott took up the name C. grisea in the sense of C. am- 
phibola, var. turgida his discussion of it was chiefly a demonstr- 
tion that it could not be C. laxiflora Lam. Here is Wahlenberg’ 
whole account: 

85. C. grisea: spicis exserte pedunculatis sexfloris sparsifloris, i, ae 
vaginantibus longissime foliatis remotissimis squamis cus 
capsulis oblongo-ovalibus triquetris acutiusculis ore 10 tegen 
Patria ignota est, an America borealis? In herbario Swarlzi 
servatur. 

Just how Boott, Ill. Carex, i. 34, t. 86 (1858), came to the co 
clusion that Wahlenberg’s Carex grisea was the plant dese” me 
and illustrated by himself is not clear. Wahlenberg said ‘ ‘spik 

on exserted peduncles, remotely 6-flowered”; Boott said (cor 13. 
rectly) “spicis . . . foemineis . . sub-9-vel ‘ 
floris remotis vel superioribus 2 contiguis al pe inse 
vaginatis” and again Spicae . _ subdensiflorae”. pie 
correct description of a plant with’ dense mostly sessile oF 
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peduncled spikes up to 13-flowered and _ his plate showing 14 
strongly imbricated perigynia on one half of a spike is not very 
suggestive of Wahlenberg’s “spicis exsertis pedunculatis sex- 
floris sparsifloris’. Neither does Boott’s accurate account of 
the perigynium of C. “‘grisea’’ sensu Boott, “perigyniis oblongis 
utrinque obtusis subturgidis obtuse trigonis” or Mackenzie’s 
“perigynia oblong-obovoid, suborbicular and slightly triangular 
in cross-section . . . rounded at base and apex, beakless”’ 
seem well satisfied by Wahlenberg’s “capsulis oblongo-ovalibus 
triquetris acutiusculis”. As already stated, Wahlenberg’s ac- 
count suggests some member of the § Laziflorae, several of which 
are griseous and have long-exserted peduncles, 6-flowered spikes, 
with remote trigonous and pointed perigynia. Incidentally, the 
source of C. grisea was unknown. Until the actual type of C. 
grisea is found the name should be dropped as too doubtful. 

As for the intergradation of the varieties of Carex amphibola, 
Mackenzie emphasizes the “Culms strongly purple-tinged at 
base” as absolute and forthwith includes in the synonymy C. 
grisea, var. (?) rigida Bailey. Var. rigida, said by its author to 
be “A singular plant, which I do not understand”, was not 
understood by Mackenzie. As originally defined it was based 
on material from Sellersville, Pennsylvania, Faulkland, Dela- 

ware, and ‘Florida, Chapman”, the Chapman plant “least 
characteristic of the three”. The Sellersville specimen, originally 
called C. oligocarpa, bears the annotation by Bailey “This 
specimen appears to be intermediate bet. oligocarpa and grisea. 

It may be a stiff and broad-leaved grisea var. angustifolia”. It 
is coarser and with broader and firmer leaves than in true C. 
amphibola and the purple in the base is pretty brown. The 
Faulkland material is similar to it and with brown lower sheaths, 
with the merest suggestion of purple at the very base (if properly 
turned to catch the light). The Chapman material is very 
similar, with too coarse and too brown-based tufts and too stiff 
and broad (up to 6 mm. wide) leaves for true C. amphibola. 

C. amphibola has very slender and definitely purple bases, 
With relatively thin leaves only 1.5-4 mm. wide. Its close 
brownish perigynia taper to either end and are more definitely 
obtuse-angled than in the broader-ranging var. turgida, 4-4.7 
mm. long by 1.4-2 mm. broad. It is represented in the Gray 
Herbarium by the following numbered specimens. 

*’ 



314 Rhodora [Sepremper 

Vireinia: Claremont Wharf, Surry County, Fernald & Long, 
no. 9874; Carey Bridge, So uthampton County, Fernald & Long, 
nos. 11 1783, 11 789, 11,790 and 12,005; Courtland, Southampton 
County, Fernald & Long, no. 11 792: Emporia, Greensville 
County, Fernald & Long, no. 11,795. FLoripa: St. Marks 
River, Wakulla County, Harper, no. 60; Hampton Springs, 
aylor County, Harper, no. 63; Tallahassee, Leon County, 

Harper, no. 65; River Junction, A. H. Curtiss, no. 6401. Tzy- 
NESSEE: Clarksville, Montgomery County, EF. J. Palmer, no. 
17,586 (as C. digitalis). ARKANSAS: Fulton, Bush, no. 1851 
LOUISIANA: Hale. TExas: Ppaastin: E. Hall, no. 742. 

Var. rigida is coarser than true C. amphibola, with brown bases, _ 

rarely tinged with purple, the stiffer leaves 3-6 mm. broad, the 
perigynia nearly as in true C. amphibola or slightly larger and 
verging on the less inflated ones of var. turgida. It is commone! 
southeastward than true C. amphibola and intrudes much more 
upon the area of var. turgida. To me it is a transitional series 
between the two extremes. Its somewhat nondescript nature 
is shown by Mackenzie’s marking many sheets of it “C. amphibe- 
la”, many quite similar sheets ‘‘C. grisea”, the latter, presumably, 
because he noted the “Culms brownish-tinged at base”. The 
following, from among many sheets of specimens, I refer to var 
a a. 

MASSACHUSETTS: Sheffield, Berkshire County July 5, 1920, 
Churchill. Connecticut: Southingt on, L. Andrews, ry bee 
Bissell, no. 25; New Haven, 1859, D. C. Eaton. New 
College Point,’ Queens County, June 9, 1908, Harper; cay 
Heights, Ithaca, isp no. 6072 _ New Jenspy: ae 

Painter & Hodson, no 624: Selle ‘lle, 1884, Fret2, ca ISOTYPE). DELAWARE: Wilming on, E F a June 7, 1884, Commons (pa Maryianp: Patuee 
paratype). Anne Arundel County, Painter, no. 1402; Cropley, Monte 

3 
ony Blake, no. 10,839. District or CoLuMBIA: Glen Far 

lard, no. 7771; Indian Point, Prince George County, , & so, nos. 11,786 (slightly purple tone in base, but le aley's to 6 mm. wide); ‘Clar remont, Fernald & Long, no. 11, 793; Ha Bridge Southampton County, Fernald & Long, no. 7782; 200 of Greensville County, Fernald & Long, 00. 1200 Nowrs: Cumann Biltmore, Biltmore Herb. no. 57540; . 
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Durham, Godfrey, no. 3832; Raleigh, Mey 1897, inset Wilming- 
ton, April 21, 1923, Churchill. Sout Cano “19 ne of 
Myrtle Beach, Weather by & Griscom, no. is DA: 
without stated locality, Chapman poe oy aeatiaie eg A. 
7 Curtiss, ee 6356; Ham mpton Springs, Taylor County, Harper, 

6 ANA: Henr yville, Clark County, Hermann, no. 
6747: aaa Middletown, ye County, Deam, no. 27, 655. 
TENNESSEE: Jackson, Ba ain, no. 253; Nashville, _Gattinger 
MIssIssIpPt: Starkville, May 29, 1891, Tracy. IuurNors: Bird 
ave Richland County, Ri ‘dgway, no. 872. Mr Eats Ironton, 

May 24, 1918, Churchill, Butler County, Bush, no. 2660. Texas 
southwest of esta faire County, Cory, no. 7922. Some 

Many seein ae viteacseiatas Rata C. ern 
vars. rigida and turgida are in the collections from Kentucky and 
Tennessee. 

Tue Ipentity oF CarEX LAXIFLORA (PLATE 714).—So far as 
I can find the material upon which Lamarck based his Carex 
laxiflora has not been adequately discussed.’ The name has been 
hopelessly misapplied—to several different plants of § Laziflorae 
as well as to members of other sections; and in two recent studies 

it has been used in quite dissimilar senses. Wiegand, Ruopora, 

xxvi. 195 (1922), took it up for C. gracilescens Steud. with “pis- 
tillate spikes . . . 7-25 mm. long . . perigynia usu- 

ally crowded . . . apex tapering but scarcely beaked, 
usually strongly bent or recurved”. He seems not to have 
studied Lamarck’s original material; if he had he would have 
found it closely agreeing with that author’s diagnosis and fuller 
account of his specimens. Lamarck quite appropriately called 

his species C, laxiflora, from the very slender and remotely 
flowered pistillate spikes of the more mature individuals before 
im. His account was as follows: 

50. Laicue A fleurs rca Carex laxiflora, Carex spicis foem 
Siliformibus axillaribus er is, flosculis dis istantibus, foliis planis. Nobis 

tiges viennent en pac: sont feuillées ées, & s’élévent 4 la hauteur 
de sept & neuf pouces illes sont alternes, droites, ées 

autres. ae male est terminal, droit, pale ou jaunatre, 4 peine long 
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Ces épis sont moins longs que les feuilles qui les accompagnent. Cette 
espéce bien distincte croit dans le New-York, la Pensylvanie & la 
Virginie. (v. s..—Lam. Encyel. iii. 392 (1789). 

Although Lamarck optimistically spoke of ‘‘this very distinct 
species”, his material, preserved at the Muséum Nationale d’His- 
toire Naturelle at Paris and scarcely or barely in flower, really — 
represents two species. In the autumn of 1934 Mr. Ludlow 
Griscom most kindly brought me, after his visit to Paris, photo- 
graphs of the two sheets now extant of Lamarck’s original speci- 
mens. One (Fics. 1-4) is from New York, the other (Ftas. 5-7) 
from Virginia. They are mere culms broken off from the crown: 
the New York plant (Fic. 1) with a tuft of two culms, both far 
enough developed to show the loosened pistillate spikes; and 4 
separate flowering culm quite like the other two. The Virginia 
plant (Fig. 5) is represented by a single culm barely in flower. 
The small ticket (ria. 2) bearing in Lamarck’s hand the name 
“Carex laxiflora Lam. dict.’ beside a similar one in his hand “de 

Virginie” has been pasted, somewhat recently, on the sheet with 
the latter specimen—somewhat recently, since the normal posi 

tion for these labels, as shown by many photographs of Lamarek’s 
types, is occupied by a larger label in the hand of L. H. Bailey: 
“C. laxiflora var. intermedia of Boott! L. H. Bailey Nov. 
1888”. Lamarck’s little labels were apparently originally loo 
and not attached by Lamarck himself. It was presumably by 
mere chance that the label marked “C. laxiflora Lam. dict.” Wa 
attached to one sheet rather than to the other. Both the Nev 

Muhl. (1805), saying “Lamarck’s specimens, both from Mg 
Pp. 

pistilat 
to 14™ 

Cl. i. 32 (1889), 
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The New York material of Lamarck’s is certainly the same as 
C. anceps Muhl., but I see nothing in Boott’s plate (Ill. i. t. 91. 
fig. 1) of his var. intermedia in it. The latter is correctly cited 
by Wiegand under C. ormostachya Wieg. in Ruopora, xxiv. 196 
(1922). And, by present-day interpretations of typification, it 
may seem difficult to reconcile Bailey’s further discussion of C. 
striatula Michx. or C. laxiflora, var. striatula, based nomencla- 
turally upon it. “Var. striatula is marked by broad leaves, a very 
short and inconspicuous sessile staminate spike, very short and 
thick pistillate spikes (rarely over ¥ in. long), the upper ones 
being sessile about the staminate spike’, followed by his descrip- 
tion of C. striatula Michx. (basis of C. laxiflora var. Michauzii 
Bailey, 1. ¢.), “leaves narrow . . . ; staminate spike com- 
monly long-peduncled; pistillate spikes scattered, . . . 
loosely flowered”. C. striatula to Bailey was one plant, C. lazi- 
flora, var. striatula, resting nomenclaturally upon it, another. 
This interpretation arose from a former practice of divorcing 
plants described from the names erroneously borrowed from 
earlier authors for them. When Carey described his C. lazi- 
flora, var. striatula he described C. blanda Dewey, although his 
varietal name was based on C. striatula Michx., which he did not 
understand. 
When the material which Lamarck had before him is studied 

it is evident that the New York specimens (Fries. 1-4), with 
Pistillate spikes 3, about an inch (up to 3 em.) long, filiform, with 
istant flowers and mucronate scales, the staminate spike pale 

to yellowish, with oval-lanceolate membranous scales, and the 
leaves 214-3 lines (5.2-6.3 mm.) broad, most closely match his 
description. The Virginia fragment (Figs. 5-7) has bracteal 
leaves only 3-3.5 mm. (1.4-1.7 lines) broad, pistillate spikes 
with imbricated scales, and the scales of the stamioate spike 
white, round-tipped and with the conspicuous green midribs not 
*xeurrent as points. The very narrow bracteal leaves, the imbri- 
cated pistillate scales and relatively short spike, and the white (chartaceous) staminate scales with rounded tips and with the 
Vivid green midrib not excurrent, are diagnostic characters of 
Carer striatula Michx. (a photograph of Michaux’s Type before 
me). The latter southern species was beautifully illustrated, 
a8 C. laxiflora, by Boott, 1. c. t. 89. Although the bracts of 
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Lamarck’s Virginian element of his C. laxiflora greatly overtop 
the staminate spike, whereas in well developed C. striatula they 
are commonly shorter, young flowering culms of the latter have 
them prolonged, such Virginia material as Allard, nos. 325 and 
1468, Baldwin, no. 194 and Fernald & Griscom, no. 4339 (mis 
identified as C. anceps). In several years of intensive explora- 
tion in southeastern Virginia Mr. Long and I have only rarely 
found true C. laxiflora (C. anceps) there; in woodlands of New 
York it is abundant. In eastern Virginia C. striatula abounds. 
I, therefore, am forced to the conclusion that Lamarck’s New 

York specimens, more closely matching his characterization, ate 
the type of his C. laxiflora, the Virginia material included by 
him with it being very young C. striatula Michx. I wholly concur 
in Bailey’s decision in 1889 that the type of C. lawiflora is to be 
identified with C. anceps Muhl., although Bailey confused the 

decision by including C. gracilescens Steud. and some other 
elements. I thus quite agree with Mackenzie in the North 
American Flora, in taking up C. laxiflora in the sense of C. anceps. 
I cannot follow Wiegand in using the name in the sense of C. 
gracilescens. 

In Piare 714, figs. 1-4 are from the New York (rype) specimens, of ae 
marck’s CAREX LAXIFLORA: FIG. 1, summit of larger tuft, X 1; he re 

1, Figs.o7 

should be considered a species, described it as C. ful 
Mackenzie in Bull. Torr. Bot. Cl. xxxvii. 239 (1916). The 
differ only in size of parts; they have the same habit 4” 
unique in § Hzxtensae in having the upper and ascendin 
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long-sheathing, the other species having the divergent upper 
bracts sheathless. 

Most of the collections made of C. Hostiana, var. laurentiana 
are represented in the Gray Herbarium: Newfoundland collec- 
tions of Fernald & Wiegand or of Fernald, Long and others and 
of Arséne, Mackenzie & Griscom, and Pease (8 nos.); Anticosti 
collections of John Macoun and of Victorin et al. (7 nos.). 
Although Mackenzie makes the perigynia of his C. fulvescens 
“5-6 mm. long’’, I have carefully studied the 15 numbers of it 
before me (one of Mackenzie & Griscom’s misidentified as C. 
lepidocarpa Tausch, which has the upper bracts sheathless and 
divergent, instead of long-sheathed and ascending) and can 
find no perigynia 6 mm. long; they range from 3.5-5 mm. in 
length, mostly less than 5 mm., while the quite similar but 
usually smaller European C. Hostiana has them about 3 mm. 
long. 
My reason for this note is to record typical C. Hostiana, with 

more slender habit, more slender pistillate spikes and perigynia 
only 3 mm. long, from Miquelon, collected in June, 1937, by M. 
L. Hors and sent me by Brother Louis-Arséne. The argument 
that C. Hostiana is wholly Eurasian, consequently that the New- 
foundland plant, although differing from it only by an easily 
bridged gap in measurement of the perigynia, must be treated as 
a distinct species, loses its force. Both typical C. Hostiana and 
var. laurentiana occur along the streams and in the meadows of 
St. Pierre et Miquelon. 

C. LacusTRIS west oF THE Rocky Mountains.—In the North 
American Flora, xviii‘. 437 (1935) Mackenzie rejected from con- 
sideration the old collection of Carex lacustris Willd. (C. riparia 
sensu Am. auth., not W. Curtis) from Pend d’Oreille River, 
made by Dr. David Lyall on the Oregon Boundary Survey in 
1861, with the following note: 
“nN : . ae an old specimen 

(Lyall in fot, Wet Conn to Mey Mastnin west as collected at 
Pend d’Oreille iver, Idaho. This specimen was distributed from Kew 
and is preserved in the Gray Herbarium. This is so far out of the present 
known range of this species that the record is being treated as a matter of mislabeling. ” 

Had Mackenzie taken pains to look up Dr. Lyall’s report! he 
' Account of the Botanical Collections made by Davip Lyatt, M.D:, R.N., F.LS. 

: Surgeon and Naturalist to the North American Boundary Commission. Journ. Linn. 
~» Vii. 124-144 (1864), 
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would have found no justification for “‘the record being treated 
as a matter of mislabeling.”’ Here are Lyall’s words: “my later 
and more extensive collections [the whole series collected from 
1858-1861, the plants of 1861 certainly being ‘later collections”] 
- + . Were retained intact . . . The necessary arrange 
ments having been made which enabled me to repair to Kew, I 
immediately commenced the sorting and ticketing of the speci- 
mens in all the collections . . . The collections having been 
accurately . . . named, and a complete set laid into the 
Hookerian Herbarium, I distributed the duplicates to various 
public museums and botanists in Europe and North America 
- . .—those having been selected in which . . . they 
would be most beneficial to science. In doing this, I attached to 
every specimen a ticket, bearing the same name, locality, &., 
as that attached to the specimens retained in the Herbarium at 
Kew”. The first set of duplicates, personally labelled by Lyall, 
went to “Dr. Asa Gray, Cambridge University, Massachusetts”, 
this the only set sent to America. There seems to be no reasol 
to doubt Lyall’s own label, with the name and locality in his owt 
hand, “Carex riparia (lacustris) Pend Oreille River’. The sheet 
bears the validation by Francis Boott of its identity, and am 
annotation of the same identification by Mackenzie. One of 
Lyall’s sets was also sent to Berlin. This enabled Kiikenthal, 
treating Carex in Engler’s Pflanzenreich, to cite C. 
(as C. riparia, var. lacustris) as growing in “Idaho”. Surely, if 
the set sent to Berlin also has C. lacustris from Pend @’ r 
River, just as do the sheets at Kew and at the Gray Herbarium, 
the possibility of mislabeling vanishes. 

_ de occurrence west of the Rocky Mountains of species other 
wise known only in the eastern States and eastern Canada is one 
of the most familiar phenomena of geographic distribution 
temperate North America; while the occurrence in eastern No 
America of limited colonies of species predominantly of the 
Pacific Slope has been so much discussed that to those who 
outside the limits of single genera the phenomenon should by 
this time be quite familiar. The number of species with st bicentric Tanges runs into hundreds. In fact, Mackenzie him 
self admits such bicentric ranges in Carex: C. tincta Fernald 
“Specimens examined from New Brunswick, Quebec, Maine, 
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New Hampshire, Vermont, western Massachusetts, western 
Connecticut, Alberta”, with a continuous range unjustifiably 
implied in ‘New Brunswick and Maine to Alberta”, to which 
Washington may be added; C. projecta Mackenz. with an unsup- 
ported continuous range implied in ‘‘ Newfoundland to British 
Columbia” but the most western specimens seen only from 
“Manitoba, Minnesota, Iowa, British Columbia”; C. abdita 
Bickn. (C. umbellata sensu Mackenzie, not Schkuhr), with the 

stated continuous range “Newfoundland to British Columbia” 
unjustified by the cited western material: “‘ Minnesota, Keewatin, 
Saskatchewan, British Columbia (Vancouver Island)’; and C. 
comosa Boott, with the bicentric range definitely recognized in 

“Quebec to Minnesota, and southward . . ; . . . San 
Francisco Bay to Washington, andeastward . . . to Idaho”. 

It would be unwise for one who knows the Pend d’Oreille 
River only from maps to suggest where Lyall collected Carex 
lacustris. Perusal, with Dr. Hugh M. Raup, of Lyall’s account 

indicates that he crossed the river in 1861 near Albany Falls in 
Bonner County, Idaho, perhaps slightly farther west, in Stevens 

County, Washington. Search along the river should reveal it, 
probably in both Idaho and Washington. 

Incidentally, although Mackenzie’s key and description call 
for perigynia of Carex lacustris with “Teeth of . . . beak 
short, 0.5 mm. long’”’, as contrasted with other species having 
the teeth “0.5-3 mm. long’, great care should be exercised in 
following his measurements. Specimens of C. lacustris show the 
teeth to range from 0.3 to 1 mm. in length! 

C. InTuMEescens Rudge, var. FERNALDII Bailey, forma 
ventriosa, f. nov. (PL. 7 13, FIG. 19-21), perigyniis ovoldeis ven- 
trosis 5-8 mm. diametro; achenio trigono-obovoideo apice 
rotundato.—Newfoundland _ to Minnesota, south to Nova 

Carex intumescens at the northern limit of its range has the 

achene (Fras. 13-21) obovoid, broadest near the summit and 

gradually to broadly rounded to the beak, whereas all material 
from the southern two thirds of the broad specific range has 
achenes more narrowly ellipsoid, broadest near the middle and 

gradually tapering to the beak. The latter is true C. intwmescens. 
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described by Rudge from Carolina with “semina ovata, triquetra, 

glabra, acuminata.” Examination of achenes of all specimens 

in the Gray Herbarium gives the following geographic contrast. 

True C. intumescens, with ellipsoid, acuminate achenes (Figs. 7- 

12) is the only one there represented from Florida, Alabama, 

Mississippi, Louisiana, Texas, Georgia, South Carolina, easter 

and Piedmont North Carolina, Virginia, Maryland, Delaware 

and New Jersey. On the other hand, the plants with obovoid 

achenes more gradually rounded at summit (var. Fernaldi, 

including forma ventriosa) are the only ones represented from 

Newfoundland, Saguenay County and the Gaspé Peninsula, 

Quebec, New Brunswick, Prince Edward Island, northern 

Maine, northern New Hampshire, high mountains of North 

Carolina, Minnesota and Manitoba. In the intermediate belt 

both types of achenes are found: in southwestern Quebec, | 0 

true C. intumescens, 14 of var. Fernaldii; Nova Scotia, 5 against 

12; southern Maine, 2 to 12; southern New Hampshire | to 10; 

Vermont, 2 to 4; Massachusetts, 10 to 6; Connecticut, 6 to 3; 

New York 13 to 11; Pennsylvania, 8 to 1; southern Ontario, 3 to 

4; Michigan, 5 to 5; Wisconsin, 2 to 4. 
That the two forms of achenes belong to geographically 

largely segregated varieties is clear. Typical var. Fernaldu 

the perigynia lanceolate and barely inflated, 3-4 (-5) mm. thick 

(ries. 13, 14 and 17). Forma ventriosa in its distended ovoid 

perigynia closely resembles typical C. intwmescens but its achenes 

(FIG. 21) are those of the northern var. Fernaldit. 

rs : : FIG. 7, 

ee a, cae es {yical Caer merece Noa 
odfrey & Kerr, no, 3855; Fic. 8, achene, X 2, from no. 3855; FIG, 9% aa 

X2, trom’ Autry, Lee County Albay June 20,1887, Bark & BAS 
FIG. 12, achene, X 2, from Auburn. : the 

Figs. 13-18, var. Ferna.pu Bailey: ria. 13, pistillate spike, X 1, ie 

TYPE; FIG. 14, perigynium, X 2, from TYPE; FIG. 15, achene, X 2 from 1905, 
He 16, achene, X 2, from Grand Cascapedia River, Quebec, July 12-15) Pa 

Meee gt ncerd . Fernald; 1a. 17, perigynium, X 2, from sur Be 
Mownain’ orth Carolina, 1878, G. R. Vasey; Fic. 18, achene, X , 

: . pia. 
_Fies. 19-21, var. Fernatpu, forma ventriosa, all from TPS: dae 

pistillate spikes, x 1; rics. 20 and 21, perigynium and achene, x : 

C. Grayil, vaR. HIspripuLA.—Typical Carex Grayit Carey - 

the perigynium quite glabrous; var. hispidula Gray more 
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hispidulous, at least at base, and through half of its broad range 

it alone has been found, to the exclusion of the glabrous-fruited 
plant. In the North American Flora, xviii7. 464 (1935) Macken- 

zie reduced it outright, and in Deam, Fl. Ind. 270 (1940) Her- 

ree NS eos, ey fee Ah 3 Spar hf 
Sear Se tags = SORRY ——--a £4 b-4 Be ok Tg” EXPLANATION : an ” a a a a be cs S..yte ; ee ae ae are. Vee Fs * eT dA “\a oe >, o o/ frelals. 

tle ‘ ; 9 “ yc pie 5 3 7. a ot J oh S\ \.: 9g head oe ee Ra N cpeaeee KY 
? i : 4 - a a Y , 

, 

ney Exposed afher PsyQoemrorce 
SEL] of PLEISTOCENE vee. 

Ramsar Pe cent Hare 

le fared area avosiable 
verse ob TERTIARY 

ES =" Probeble fond ares aveiloble 
vw >» (L) Frcs close of the PALLAZON, 

. or unknown. 

Range of Carrx Grayii (left); of var. HISPIDULA (right). 

mann says: ‘The form known as var. hispidula shows no geo- 

graphic segregation and doubtless does not merit even formal 

recognition”, and he quotes another observer as stating that the 

same plants in different years change their perigynia from 

“hispidulous” . . . to “perfectly glabrous”. 
Familiar with glabrous-fruited C. Grayii in certain regions of 

the Northeastern States or Canada, Mr. Bayard Long and I have 

been impressed by its replacement on the bottomlands of south- 

eastern Virginia by a plant which, when examined, always shows 

some hispidity on the fruit. At the northeastern limit of range, 

in the Ottawa, St. Lawrence and Chaudiere Valleys in Quebec, 
along Lake Champlain in Vermont, and along the Housatonic 

Valley in westernmost Massachusetts and adjacent Connecticut 

only typical C. Grayii has been collected. In the warm Connecti- 

cut Valley of central Connecticut, where many southern plants 

extend their northeastern limits, both are found. In view of this 

obvious difference of range in New England and southwestern 

Quebec and the failure of the more northern (glabrous-fruited) 
extreme to appear in the extensive region of caleareous bottoms 

in southeastern Virginia, I have borrowed all the material in the 

United States National Herbarium and the New York Botanical 

Garden, through the great kindness of Drs. Maxon, Gleason and 

Wittrock; and Mr. Long has checked the specimens at the 

Philadelphia Academy. These, with the material in the Gray 
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Herbarium and the herbarium of the New England Botanical 
Club, have all been entered on two maps (map 1, typical (. 
Grayit; MAP 2, var. hispidula). Although from the lower Connee- 
ticut and the Delaware westward to Wisconsin, Iowa and 
Missouri both occur, it will be noted that, in the four herbaria 
thus examined the glabrous-fruited plant predominates at the 
northern border of the specific range: 36 specimens seen from the 
western border of New England across New York, northwestem 
Pennsylvania, southern Ontario, Michigan and Wisconsin, 

against only 9 of var. hispidula. Conversely, var. hispidula 
alone is represented in these herbaria from Maryland, Virginia, 
North Carolina, Georgia and Alabama and from the Mississippi 
Embayment and confluent valleys in Mississippi, Arkansas, 
Missouri, Tennessee, Kentucky, southern Illinois and southern- 
most Indiana. In fact, the dominance of var. hispidula ovet 
the glabrous-fruited plant in the southern quarter of Indiana 
and the greater abundance in the northern third of that state of 

typical C. Grayii is displayed by the Indiana representation i 
the four large herbaria examined. The species or the variety 
is there represented from 27 counties: these collections whieh 
have been sent out, largely by Dr. Deam, should be fairly rep 
sentative of the trend in the state. Enumerating the counties 
represented, beginning at the north and ending at the south, along 
the lower Ohio and Wabash Rivers, we get the following sco! 
g standing for the typical glabrous-fruited plant, A for var. hispid 
ula: Marshall g, Kosciusko g, Noble g, DeKalb h, Allen h, Whites 
Miami g, Huntington g, Wells g and h, Adams h, Jay h, Howard 9; 
Hamilton h, Delaware g, Henry h, Marion g and hf, Clay | 

Union g, Knox h, Daviess h, Jackson h, Ripley g, Washington hs 
Gibson h, Posey h, Warrick h, Floyd h. That var. hispidula's 
in its broad range, more southern than typical C. Grayi and thal 
the latter extends farther to the northeast should be apparent: 
I am, therefore, forced to look upon it as meriting much more 
that. not. even formal recognition”. While nome 
claturally C. Grayii is the type of the species, phylogenetion var. hispidula, less concentrated in the area invaded by Ple 
cene Ice, is apparently the older of the two. 
Tue Nort AMERICAN VAR'ATIONS OF CAREX INFLATA Cus 

715 and 716).—As shown by Rendle & Britten in Journ. Bo 
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xlv. 444 (1907), Carex rostrata Stokes (1787) is antedated by C. 
inflaia Hudson, Fl. Angl. 354 (1762) in part, emended in ed. 2: 
412 (1778). Although the original (1762) account by Hudson 
included references to plants of Morison and of Ray which are 
not conspecific with Hudson’s described plant, he emended the 
account in his second edition (1778), excluding the extraneous 
references and citing Welsh material which is positively identified 
with C. rostrata (1787). Since the elimination of the extraneous 
references was effected by Hudson himself and his own descrip- 
tion was repeated in the 2nd edition and is supported by a cited 
specimen which is extant and authoritatively identified, there is 
no course open but to take up for C. rostrata Stokes (1787) the 
clearly typified C. inflata Hudson. This is inconvenient for 
those who have become familiar with the name C. rostrata. It 

was equally inconvenient when the long-used names C. utriculata 

Boott (1839) and var. minor Boott (1839) for the commonest 
American plant of the group were erroneously replaced by the 
earlier and chiefly Eurasian C. rostrata, or when our commonest 
American series was misidentified with typical C. ampullacea 

Gooden. (1794). 
Very little North American material is satisfactorily identified 

With true Carex inflata (C. rostrata Stokes, C. ampullacea Good- 

en.), the 30 fat covers of North American material (fully 750 

sheets) in the Gray Herbarium yielding only 29 numbers which 
can be forced into the typical European form of the species, 

these all from high-northern, alpine, subalpine or bleak habitats: 

in Labrador, Newfoundland, eastern Quebec, northern Nova 

Scotia, northern New Brunswick, northern Vermont, northern 

Michigan, Lake Athabasca, Mackenzie and Alaska, with a 
slightly thicker-spiked series, often with broader leaves, at high 
altitudes to Colorado and California. Otherwise, the great bulk 
of material from Labrador and Newfoundland to British Colum- 

bia, thence south to Delaware, District of Columbia, West 

Irginia, Ohio, Indiana, Wisconsin, Minnesota, South Dakota, 
New Mexico and California, differs in essential details from 

typical C. inflata. To be sure, the late K. K. Mackenzie, in a 

mood of almost unprecedented conservatism, placed all the 

N orth American material in undifferentiated “C. rostr ey giv- 

Ing as his excuse for so doing: “This is one of the most widely 
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distributed and most frequently collected of our sedges. Varia- 

tions in vegetative characters in individual specimens are often 

marked, but are of no systematic value”’.—Mackenzie in N, Am. 

Fl. xviii!’. 457 (1935). 
Typical Carex inflata (pL. 715, Fras. 1 and 2) is 3-6 dm. high, 

with canaliculate leaves 2-4 mm. broad, pistillate spikes rather 

lax and 6-8 (rarely -10) mm. thick, with short and blunt or 

merely acutish scales, the perigynia 3-5 mm. long. The bulk of 

North American plants are coarser, 0.4-1.2 m. high, with flat 

leaves 4-12 mm. broad, pistillate spikes denser and 1-2 em. thick, 

the prolonged acuminate to aristate scales merely equaling to 
exceeding the perigynia, the latter 4-10 mm. long. Such plants, 
to the exclusion of others, occurring over two to three million 

square miles of temperate North inmanes are not satisfactorily 

disposed of as “individual specimens”. Mackenzie, thus calling 

everything of the kind (with spongy and obtuse-angled smooth 

culms and pp woculcae leaves) simply C. rostrata, thus 
characterizes it: “‘culms 3-12 dm. high . . ._ , leaves 2-12 
mm. wide, flat . . . ; pistillate spikes 1-1.5 [misprint for 

1-15] cm. long, 6-20 mm. wide . . . ;scales long seu 

varying to rough-awned or acute . . ; perigynia “th 
wi 3.5-8 mm. long’’—these dimensions apparently taken over, 

little change, from Kiikenthal’s account of C. rostrata, val. 
utriculata (the common American plant). 
How much more inclusive than the description of true (. 

rostrata of Kiikenthal’s treatment in Engler, Pflanzen. iv. 
(1909), a plant recognized by him only from “Nord ™ 
Mittel-Europa .. . In Sideuropa selten un 
mehr in den Cohingen . . . Asien: Turkiseueam 
Menien 0.4) Lasistan >. ; Sibiriem, PS 
zur Lena . ; ished Baikalien. Westhimalaya ee 
Sudwestgréenland”: “Culmus 10-60 cm altus A 

2-3 mm lata canaliculata . . . . Spiculae 
9 eyleiivines 3-5 cm. longae 6-8 mm latae . - ° been 

mubacutae . . . Utriculi: : . .. £08 wes 
By Kiikenthal all American material (except from ot 

Greenland) was put into the inclusive Carex rostrata, val. 
lata (Boott) Bailey, with “Culms 90-100 em —_ ae 
Folia 4-9 mm lata plana. Spiculis ge am 
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em latae. Squamae 9 magis acuminatae saepe hispido-aris- 
tatae. Utriculi 5-8 mm longi’’; Kiikenthal correctly admitting 
this dominantly American variety as European and eastern 
Asiatic as well. His treatment reflects clearer understanding 

than Mackenzie’s. In North America, however, we have two 
other varieties which seem worth recognition: a plant somewhat 
resembling the northern European C. ‘rostrata, var. borealis 
(Hartm.) Kiikenthal in its obsolescent teeth, but coarser, with 
longer perigynia, known only from Anticosti (pL. 715, Frias. 5 
and 6), and another, as slender as the slenderest C. vesicaria, 
with very short and loose pistillate spikes and slender-tipped or 
awned and prolonged scales, C. rostrata, var. ambigens Fernald 
(PL. 715, Fics. 7-9). 

It is significant, in view of the scarcity with us of true Carex 

inflata (C. rostrata, C. ampullacea), that Francis Boott, ultra- 
conservative and remarkably accurate, should have seen in the 
common American plant a distinct species. In Hooker’s Fl. 

Bor.-Am. ii. 221 (1839), recognizing true C. inflata or C. rostrata 

(aa C, ampullacea), Boott cited material only from extreme 

northwestern Canada. Immediately following it he described as 
strictly North American his C. utriculata (our PL. 716): 6-9 dm. 

(bitripedales) high; leaves 9.5 mm. (4% lines) wide; pistillate 
spikes 6.35-10.15 cm. (214 ad 4 pollices) long and 14.75-16.9 mm. 
(7-8 lin.) thick; pistillate scales very acute, the lower often pro- 
duced into a long scabrous awn, often scarcely shorter than the 
Perigynia; perigynia 8.5 mm. (4% lin.) long, . . - oblong- 
elliptic, acuminate. This is the large extreme of the American 
plant, the culms often up to 1.2 m. high, the leaves to 1.2 cm. 

broad, the pistillate spikes to 2 cm. thick, the perigynia to 1 cm. 
long. It passes insensibly into smaller plants with gradually 

smaller and less tapering or quite as tapering perigynia down to 
4mm. long, C. utriculata, var. minor Boott, |. c., originally de- 
scribed ‘“ Perigyniis spicisque brevioribus densifloris”. Repeated 
attempts to find any line of cleavage between the largest ex- 
tremes (PL. 716, FIG. 9) and the smallest and in shape of perigynia 
have thus far failed. In fact, whereas the perigynia of small or 
medium size are fertile, the extremely large ones (FIG. 9) aie 
usually empty, without well developed achenes or blasted, as if 
lack of fertility might have resulted in overgrowth of the empty 
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perigynium, perhaps somewhat comparable with the well know 
late-autumnal vegetative enlargement or prolongation of w- 
fertilized ovaries in Polygonum, § Avicularia. 
My interpretation of North American Carex inflata is %s 

follows. 

a. Pistillate scales oblong to ovate, ss a = merely acute, not 
prolonged at cas shorter than 

um prominently toothed, oe teeth 0.3-0.7 
io ong; leaves — g 2 
pistillate spikes 5-7 ge on perigynia ne 
nently inflated, 3-5 (6) mm. long. ei epee: C. inflata (typical). 
ak of perigynium ana taate the teeth 0.1-0.2 mm. 
long; leaves canaliculate to involute, 4 mm. 
rage ae 1, 2.7 cm. long; perigynia barely fcr 

nticostensis. 

coarse, 0.2—1 cm. thick above upper she. ath, 0.3-1.2 
m. high; leaves 0.4—-1.2 em Nicer: istillate spikes cylin- 
dric, 2-15 em a . long, 0.9-2 em. thick; ; perigynia cow oie 

Culms very slender, perey mm. in diameter, 3-5 dm. 
high; leaves 2-5 m m. broad; pistillate spikes ovoid to 
short-oblong, 1-2.5 mm. long; perigynia few, 4-6 mm 
ong te ee ee A Ree ee OE 8 Sl aae woe 0. 4 4 6 6 we 6 6 pine 6 8 eam 

Carex inFiata Hudson, Fl. Angl. 354 (1762), in part a ed. 2: 412 (1778); Rendle & Britten in Journ. B 444 (1 

1938). 
C. rostrata Stokes in Withering, Brit. Pl. ed. 2, ii. 1059 Bie Kiikenthal in Engler, Pflanzenr. iv, 720 ( 1909) _ sae European auth. C. ampullacea Gooden. in Trans. Linn. 50. ® 

summit; leaves strongly canaliculate or flat, 2- mit 
pistillate spikes 2-4, ey iasi ric, 1.5-7 cm. long, 6-10 (-15) gre 
thick, lax to closely flowered; pistillate scales oblong t0 Naa 
blunt or merely acutish, shorter than perigynia; peri inflated-ovoid, membranaceous, 3-5 (6) mm. long, se 
abruptly beaked.—Euro e and western Asia; North Ame 

por; : Anatolak, C. S. Sewell, n 418; Fox Har to en 14, 1883. J: A. Allen (called C.  icalate and sent 
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William Boott with the pertinent query: ‘Is it a form pean 
ing C. ampullacea?”’?) NrwFouNDLAND: Tilt Cove, Notre Dam 
Bay, Fernald & Wiegand, nos. 5064 and 5066; Rushy Pond, 
Exploits River, Fernald & Wiegand, no. 5063; Quarry, Fernald & 

: & 

sine: Blane isbinns Rives F Fernald & Wiegand, n no. ; Lac 
au Petit Rat, Anticosti, Victorin, no. 4036 aay leaved); 
Tabletop Mts., Gaspé County, “alt. ¢ a. 3600 pe gust 11, 
1881, J. oe Allen, August, 1906, Panall & Collins nos. w80 and 
441, ‘Augu t, 1923, Fernald & Smith, no. 25,599; Roberval, Lake 
St. legs Fils 16, 1892, G. G. Ke ennedy. Nova Scotia: St. Paul 
Island, Perry & Ro oscoe, nos. 125 and 126. New Brunswick: 
Seehentine Fr River, July 21 1900, G. U. Hay. Micnican: Portage 
River, August 3, 1865, Por rler; ‘Keweenaw County, Farwell, no. 
715; Isle Royale, Cooper, nos. 224, 233 and 271. MACKENZIE 
District?: “Mackenzie River’’, Richardson, identified by Boott 
as C. ampullacea. SaskaTCHEWAN: Lake Athabasca, mee nos. 
6866, 6966 and 7001. AuBerta: Lake Beauvert, alt. 3470 ft., 

. 20203 

-. Griffi AtasKa: Buckland River, Seward Peninsula, A. 
Porsild, no. 1544; doubtless elsewhere in Alaska (Gray Her- 
barium material from there interned in Sweden). Pu. 715, 
FIGs. 1-4). 

Var. anticostensis, var. nov. (Tras. 715, Fic. 5 et 6), culmo hee . 

VEBEC: eau peu profondes sur le calcaire, Petites-Riviéres, 

Anticosti, 20 juillet 1926, Victorin & Rolland, no. 25,767 (TYPE 
In He rb. faa y.). 

A very doubtful plant. Until more mature specimens are 

available better placed with C. inflata than elsewhere on account 

f iy its fleshy culms and septate-nodulose obviously glaucous 
0 lage. 

Var. UTRICULATA (Boott) Druce in Bot. Soc. & Exchange 
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ampullacea, var. maxima Anderss. in Bot. Notis. for 1849: 
1849). C. ampullacea, «. altissima Anderss. Cyp. Scan. 2 

(1849). C. ampullacea, var. robusta Sonder, Fi. Hamb. 55 
(1851). C. rostrata, var. latifolia Aschers. Fl. Brandenb. i. 792 
(1864). C. rostrata, var. utriculata (Boott) Bailey in Proc, Am. 
Acad. xxii. 67 (1886). 4 
Mich. Acad. Sci. vi. 204 (1904). C. rostrata, var. utriculats, 

nam 
Labrador to British Columbia, south to Newfoundland, Novi 
Scotia, New England, Long Island, Delaware, District 
Columbia, West Virginia, Ohio, Indiana, Wisconsin, Minnesota, 
South Dakota, New Mexico and California; northern Europ 
and northeastern Asia. Citation of specimens seems unnecessaly. 
PL. 716, showing variations. 

I am retaining for the polymorphous and commonest plant o 
North America the varietal name utriculata. This name Ws 
given by Boott to the American’ plant as a species, with ¢. 
utriculata, var. minor as a small variety of it. Extreme literalists 
might argue that, since the latter is the earliest varietal nalt 
within this series as I conceive it, it should be taken up for the 
whole concept. The Guiding Principles of the Internatio 
Rules of Botanical Nomenclature prescribe in Art. 4 that ¥ 
Should “avoid or . . . ject _. names which may reject. | 

cause error or ambiguity”. If anything might cause er | 
ambiguity it would be the forcing upon a plant, which differs!" 
the type of the species in much greater stature, much larg# 
spikes, longer perigynia and prolonged scales, the varietal 2% 

minor. Iam not of the purely legalistic group who would 
reason and common sense from their work and who believe © 
oe procedure should be governed by purely mecha 
rules, 

_Var. ambigens (Fernald), comb. nov. C. rostrata, Val 
bigens Fernald in 

= 
28 

dexclude — 

ane 

Table-topped Mountain, Fernald & Colts 



1942] Fernald,—Critical Notes on Carex 331 

County, July 28, 1902, Williams & Fernald. New Brunswick: 
So ue peer Lakes, July, 1900, G. U. Hay, nos. 7, 9, 41 and 51. 
Mal wet sandy shore, St. Fra hy ’ Aroos took County, 
Fernald, no. 2076. Pu. 715, Fics. 7-9, 

In Piare 715, Frias. 1-4 are of CAREX seh gin FIG. 1, typical spikes, < 1, 
from Seine-et “Ma arne, Camus, no. 363°; Fic. 2, portion of fruiting spike, 4 
from no. 3632; FIG. 3, portion of coarser Aveche nform, X 1, from Bear Valley, 
Blue Sentains, | Oregon, Griffith & Hunter 177; Fia. 4, portion of fruiting 
spike, X 4, from .177. Fics. 5 and 6 . ANTICOSTENSIS: FIG. 5, in 
a X 1, Fic. 6, ncron of pistillate spike, x 4; both from rypp. Fias. 7-9, 
var. AMBIGENS: FIG. 7, inflorescence, X< 1, m St. Francis, Maine, TYPE; FIG 
8, sine inflorescence, X 1, from South tok, ue es New Brunswick, ‘Hay, 
no. 41; FIG. 9, portion of pistillate spike, X 4, frows o. 41, 

PLATE 716, variations 0 AREX INFLATA, var.  DTRIGULATA: spikes X 1 
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Carex § Atratae, 300; § ie la a ae 

293, 294; ; § Lax «ae cor 

Ye 
gS es —_ 00 corn 

var. Stevenii, 50s, tnt 311— 

altissima, 330, var. maxima, 330, 
var. robusta, 330, (Var. utriculata, 

var. Steven ‘303, angulllata, 298, 
299; aquatilis, 295-298 

lor, 295, 298 

; bina, 300: blanda, 
312, 397; bulbost ylis, 311; caryo- 
phyillea, 286, 287, a Valid Madan 
2 mosa 

fe) 
var. catelliformis, 284: umulata, 
285, f. soluta, 285; debilis, 308- 

-inter 

et Ree ae hormathodes’ , 285, f. inviss, 208 Mt var, invisa, 285; Hornschuchi- 
ar. laurentiana, 318; Hostiana, 319, in North America, 

18, var. laurentiana, 318, 319; 
» 325-329, pl. tha var. 

7 

oo one, nea 284; 

322, pl. 713, f. ventriosa, 321, 
322, pl. 713; lacustris, lage 
west of the Rocky Mountains, 319; 
lasiocarpa, 305, pl. 712, var. 
americana, 304, 305, pl. 712, 
var. occultans, 305, pl. 712, var. 
typica, 304; laxiflora, 312, 315- 
318, pl. 714, var. inieaatla, 316, 
17, Var Michauxii, 317, r. 

striatula, 317; lepidoearpa, 319; 
ngb yei, 294; M nziei, 304; 

oe rage 293, 294, var. erectius- 
293; media, 304, var. 

Staventi enii, 303; : : melanocephala, 300; 
elgg nn hol var. aE eee, 285; nigra, 
300-302, v: rictiformis, 299, 

. per. a 
285; norvegica, 304; oligocarpa, 
313; ormostachya, 317} 
293, 294, f. erectius 
294, var. ica 293; pal- 

lescens, 306, 307, pl. 712, var. 
a neo; ~ oot, PE 712, var. 

undulata, ~ parvi rviflora, 300; 

ata, 292; projecta, 321; 

Richarieonit : fe 290; 

i, 298, 299, var. concolor, f. 

ata, 298, var. strictiformis, 

399; riparia, 319, 320, var. lacustris, 

85, i 
peti, 317, "318, be 714; ge te 
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2, 303, var. nigritella, 302, 303; 
subsite, eotinge oe 712; tenera, 
var. invisa, 285; uis, 310, va 
stand we 310, var. cis 310: 

rrae-novae, 290, 292, 293, ph 
711; tincta, 320; tonsa, 289; 

brevirostris, , 289, var. tonsa, 
288, 289, var. 290; undu- 
lata, 307, pl. 712; utriculata, 325, 
327, 328, 330, var. minor, 325, 327, 
330; Vahlii, 304, var. Stevenii, 303; 
variabilis, 297, var. altior, 295, 298, 
var. elatior, 295, 297, 298; venusta, 
308, var 3 3 verna, 286, 
vesica , 327; vulgaris, 300, 
var. erie 299 
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Juncus pilosus, 315 

North American Variations of 
inflata, 324, pls. 715, 716 
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Type of Carex umbellata, 288, pl. 710 
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CONTRIBUTIONS FROM THE GRAY HERBARIUM 
OF HARVARD UNIVERSITY—NO. CXLV 

THE SEVENTH CENTURY OF ADDITIONS 
TO THE FLORA OF VIRGINIA 

M. L. FernNALp 

(Plates 717-744) 

PartlI. Hicgu Liauts or FIELD-TRIPS IN 1941 

My records show that from September, 1933, to August, 1940, 
my companions and I, in 30 trips of three days to two weeks 
each in tidewater Vinsinla. had collected approximately 650 
flowering plants and vascular cryptogams not previously re- 
corded as definitely growing in the state. In addition, of course, 

there are many species, like Burmannia biflora, which had long 
been supposed to be extinct in the state but for which living 
Stations are now known. The results of our four trips in 1941, 

supplemented by old collections not previously worked out, 
brought the returns to 751. This brief statement is here made 
to clarify the title of the present paper. It should not be in- 
ferred that there are six preceding reports with essentially similar 
titles. Unfortunately the present title is misleading, in that 

‘ The preceding papers on the work in hiphcorets are as — Fernald & Griscom 
Three Days of saat in Southeastern shi a xxxvii. 129-157 and 

of Virginia, Ruovona, xxviii, 376-404 and 414-452, 13 plates (1936)—Contrib. 
Gray Herb. no CXV; Local Plants of the Inner Coastal Plain of Southeastern Virginia, 

Ruopora, xxxix, 321-366, 379-415, 433-459 and 465-491, 14 plates ges Reanagae 

Gray Herb. no. CXX; Noteworthy Plants of Southeastern Virginia, Ruopora 
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364-424, 434-459 and 467-485, 27 plates a ei ontrib, Gray Herb. no. cx 
Survivors in the Flora of Tidewater Virg . Ruo 

- ) la =i Ss o 3 3 i=] ° fe ~ * <i : = i 

ere Many 
ry which will not be n d them there 

virginicus var. Waarsbatdichars (A, tetrastachyus), Panicum oligosanthes (P. pauci 
Cyperus diandrus and C. Grayi, Eleocharis flavescens (E. ochreata), E. 

& = < Z 
noe 

> = 5 ° co & 

ch 0 
intermedia, Physalis maritima (P. “ viscosa"’), Solanum nigrum, and others. work was done in 1898 and his report was so familiar as to be specia author of the Check List, He did 

es enumerated in it which he assumed for the later and somewhat intensive 
collecting at Cape Henry done in 1933 by Griscom and me, in et by one 

following sentence: “The results of the intensive investigations a R. F. be 
et he may be} on the Flora of southeastern Virginia are continuing to come 

neluding ina ay of V Virginia n plants names, like Carex Kobomugi, Juncus 
cna, Euphorbia supina and Vaccinium marianum, which are not in any 

entioned statu 

“mp southeastern Virginia. It w 
: Community” (p, 8) contains '* Rumez pers rev 

is no described species called R. Persea 
ew 

w are undoubtedly present , that Carex iasseaes isa harnstoria tic species of low prairie and 
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the actual record is here brought above the middle of the eighth 
century 

In 1941 Mr. Bayard Long and I could not get back to our 
headquarters south of Petersburg until June, our field-work then 
covering the period of June 11-21. Our former drivers all being 
unavailable, we drew for this trip a lively and temperamental 
young man, keen on fast but very skillful driving but far keener 
on stunt-flying. It was most difficult for him to understand 
how anyone could be interested in things terrestrial and to be- 
lieve that we had not made the journey to Virginia primarily to 
let him scare the lives out of us by taking us up and exhibiting 
his stunts; and he disliked to keep his car within the ordinary 
speed expected on Virginia roads. We consequently covered 
intermediate territory quickly and got promptly to remote 
points needing exploration. Our driver, like the proverbial 
as yet not authoritatively recorded from east of southern Ontario, Ohio and Missouri, 
might have led to caution, not to disturb the statu s quo. Many such adele are on 
the calcareous bottoms of tidewater Virginia but not on the dune-sands of pe 

n bee _ The on t collected by Egler is the co on Ss bundant C. Muh- 

enbergii of s om southern apse ms nt an twa * Sa- 
hae Ptah is 13) of ‘‘ The Tidal Marsh Zon y S. dtellaris, an 

annual with pink or white flowers on ttered ck wie coae a a 

rn 

flow Dp 
ad the author embraced the chi a freely Sass him ar ‘he was —. 

to check over the ewan from Cape Henry in ee pisses he might hav 

eli ated some misidenti decree a he could added ma: ¥ conspicuous 

and still more rather inconspicuous s s to his lis hee diu ey 
Bigelovii, Triodia Chapmani, “Aviat Pee See te supinum, Panicum se saistines 

and many others, C perus densicaespitosus, Psilocarya scirpoides var. Grimesii, 

poh page ch Sas rit Carex Walteri var. brevis, some species of Xyris, Spiranthes 

gracilis, ssia nictitans, the very handsome Centrosema virginianum, Desmodium 
Dillenii es strictum gestern Stuevei and stipulacea, agate brevipes, Polypremum 

ocumbens, Lin c ensis, sp edisnees ria subulata, Oldenlandia uniflora, Eupa- 
torium stata ripest erecta, Aste ndu : tus, Gnapha aun ealeceps (type from 

Cape H ium veno and ma 

x z 

Sys 

8 3 & a 

In trek, t ioe ofa penne as kicks work on a si pear ei Hi iitcheock and Chase’s 

many ig a and records made by those who visited Cape Henry before it became 
a State Par 
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sailor, had or formerly had girl-friends at many points about the 

southeastern counties and he introduced us to new areas and to 

homes in the country, where, without his introduction, we 

should not have ventured. We also, of course, returned to many 

familiar areas for special plants. 

The marly bluffs and the beaches and marshes of the lower 

James in Surry and Isle of Wight Counties had, in 1940, yielded 

such a concentrated upland calcicolous flora, that we promptly 

returned there. Going back to Bailey’s Beach, near Rushmere, 

for good material of Carex decomposita, discussed in the last 

paper, we found that here, as at other points along the lower 

James, Carex Mitchelliana M. A. Curtis was a regular inhabitant 

of the cypress swamps and that C. hyalinolepis Steud. was @ 

dominant species of swales, these two species previously not 

often noted. In the slightly brackish swale near the settlement 

the northern (Newfoundland and lower St. Lawrence southward) 

C. hormathodes abounded, here at its probable southern limit. 

At the resort, Burwell’s Bay, Bromus racemosus (new to Vir- 

ginia) was among the weeds; the relatively rare Torilis japomea, 

previously found on the shore in Prince George County, was well 

established; and a colony of Timothy interested us, because of 

its very slender spikes and smoothish spikelets. It proves to be 

Phleum pratense, var. nodosum (L.) Richter, a well known Buro- 

pean plant not previously recorded, 1 think, as established 12 

America. 

Aiming to reach the James at a new point, we discovered that 

by following an old cart-road along the border of a cultivated 

field we could get to a remarkably undisturbed stretch of shore, 

with steep wooded slopes, dripping marl-bluffs up to some scores 

of feet in height, and a broad sandy beach. At the border of the 

field and along the boundary-fence a purple-tinged weedy : 
Bromus was new to us, the infrequent B. arvensis, cited by J teb- 

cock (Man.) only from Maryland, there rare. Near-by ™ 
woods were monopolized for a good portion of an acté pat 

continuous mass of Leucojum aestivum L., obviously der 

from ancient plantings about the now extinct old mansion; 

the lady occupying the modern residence told us that in Hy 

spring neighboring woods are carpeted with extensive er 

of Narcissus. Descending the steep wooded slope, We procee 
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to the dripping, white limy blufis toward Fort Boykin. In 
Ruopora, xliii. 654, pl.. 695 (1941), I described and illustrated 
from these and neighboring marl-bluffs the puzzling and very 
characteristic Erigeron scaturicola, the type collected at this 
station in June, 1941. In fact, the whole slope, wherever there 
was sufficient stability for vegetation to get a foothold, was a 
marvel when one thought of it as on the Coastal Plain midway 
between the Piedmont and the Atlantic shores. The upland 
continental calcicoles of the region have been sufficiently empha- 
sized in past accounts, but we were still tempted by the largest 
specimens we had ever encountered of many species: Elymus 
virginicus between three and four feet high, Solidago arguta with 
basal leaves more than a foot long, and Senecio obovatus nearly 
2 feet high, with rosette-leaves 6 inches long. With these over- 

grown plants of fertile soils Zizia aurea, the first we have found 
on the lower James, abounded; and there was a meagre repre- 
sentation of the strange variation of it with few rounded leaflets, 
forma obtusifolia (Bissell) Fernald. The Ozalis europaea, 
ordinarily with orange-yellow petals, here had them of a pale 
lemon-color; and here we found a small representation of Osmun- 

da Claytoniana, the common northern and upland Interrupted 

Fern, the first we have encountered in the tidewater counties. 
The two great novelties in June, however, besides the Erigeron, 
which we had first noted near Burwell’s Bay in late summer of 

1940, were very exciting. Typical Heuchera americana, as cur- 
rently understood, is a nearly glabrous plant, with smooth or 
only remotely hispid petioles and scapes. It and some closely 
similar variations abound in the richer woodlands of southeastern 
irginia. But here, on these dripping bluffs of concentrated 

lime, the Heuchera was gigantic, with panicles up to 1)4 feet 

long, and the petioles and scapes were heavily invested in masses 

of gland-tipped hairs of varying length. It is a novel plant, to 
be described and illustrated (PLATE 721, FIGs. 2 and 3) in Part I, 

somewhat simulating the two varieties of the Interior, in Arkan- 

Sas, Missouri and southern Illinois, southern Indiana and Ten- 

nhessee. While collecting this strange new Heuchera I came upon 

a single individual of an even stranger Rubus, in appearance like a 
blend of a dewberry and a stiffly upright blackberry, covered with 

cat’s-claw prickles and with very prolonged and stiffly erect soli- 
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tary axillary pedicels. It was quite unlike any Rubus recognized — 
in the Northern States and we spent some time vainly searching — 
for another plant. We obviously were not in its true home,a — 
nearly vertical, wet bluff of lime-marl perhaps 75 feet high, but 
another season’s search in the dry woods and pastures back of the _ 
bluffs may reveal it. This doubly unique plant proves to bea | 
new member (PLATE 723) of the remarkable subsection Anorm — 
of Rubus § Arguti, the described species of the subsection being — 
two in Florida, one in Oklahoma. The bluffs of the lower James 
were maintaining their individuality! ae 

Other points along the James gave us new stations for Cimic- 
fuga racemosa, Euonymus atropurpureus, Tilia heterophylla and 
other nice things, but our greatest surprise was when our driver | 
took us out to Flowerdew Hundred, near Windmill Point, 1 : 

Prince George County. Being a friend of the present owners, 
the Moody family, he did not hesitate, as we should have done, : 
at the closed gates and the “posted’’ signs along the roads; and | 
the maze of forking country-roads was to him without intricactes: 

Mrs. Moody kindly allowed us to drive along a planted field to 
the river. Among the farm-weeds one deserves special n0l® 
the tiniest-fruited Capsella we had ever seen, a Plant Wit | 
proves to be the European C. gracilis Grenier, evidently new 1 
North America. In June of 1941 we were completing the com 
parisons of freshly flowering Justicia, reported on in the le S 
these Virginia papers. After passing through phenomensl} 
abundant Ptelea trifoliata and a new and inland extension” 

Bumelia lycioides, var. virginiana, we came to the tidal shore | 
where Justicia americana makes dense carpets. Kneel o 
examine its fresh flowers, I suddenly changed my oe | 
There, amidst the Justicia rhizomes, was the little simple-leav 
and apetalous, subulate-fruited Cardamine Longii Fernald, SP 

to be an endemic of tidal shores of Cathance Rivet ee | 
Sagadahoc County, Maine. The James River and tiny Cra ; 
River in Maine are 600 miles apart; and here was certainly 
reputedly most local member of the genus in eastern a 
Chuckling Over our new discovery, for here was another e ol 
isolated and ecologically very exclusive estuarine species S77 
unglaciated southern Virginia with glaciated southern baa 
another link in the long chain of evidence of relict endemis | 
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within the latter region, we selected nice specimens until nearly 
dark. Then the obvious thing to do was to try another tidal 
shore, this time at Jordan Point, up-river, where repeatedly we 
had combed the vegetation at the river-margin. The previous 
comb had apparently been too coarse or its manipulation too 
superficial, for in three minutes we had Cardamine Longii there, 

fine plants in great abundance. Since a specialty of Philadelphia 
botanists from Conrad and Nuttall to the present generation has 
been the tidal flora of the Delaware and since Long has particu- 

larly devoted his attention to these oozy and slimy flats, it was 

difficult not to accuse him of negligence in having there over- 
looked so remarkable a member of the estuarine flora and, es- 

pecially, his own namesake. 
Our duty was clear. The range in Virginia of Cardamine 

Longii must be worked out. So, very promptly, we journeyed 

to the head of tide on the Chickahominy. There it was, bigger 
and better than on the James. Then back to our old tidal-flat 
stations on the Mattaponi, near Horse Landing and King 
William Courthouse in King William County. C. Longii 
abounded, some plants 11% feet high, where in August, September 
and October of preceding years we had crept on hands and knees 

among the vegetation; and when Mr. Walker gave us permission 
to explore the flat above his landing at Walkerton, we found it 
in delightful profusion on the north side of the Mattaponi, in 

ing and Queen. In June we were unable to trail it farther 
north but later in the year we got it on the Rappahannock. 
Returning to Philadelphia, Long conscientiously reexplored the 

proper spots along the Delaware and finally wrote me that it was 
no use; C. Longii is not on the flats of the Delaware. When, 

however, on our next trip to Virginia, he joined me on the train, 
one of the first tricks he pulled from his pocket was a long enve- 

lope containing the evasive plant from the head of Chesapeake 

Bay, near the mouth of the Susquehanna. 
Desiring, if possible, to find where the lush calcicolous and 

upland vegetation stops as one goes down the lower James and 

more definitely reaches Chesapeake Bay, we picked out the 
bluffs north of Eclipse in Nansemond County, between the 
mouths of Chuckatuck Creek and Nansemond River. We there 
were surely beyond the calcicolous flora; and, it being a hot and 
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breathless day, we struggled through tall and rather ordinary 
shore-vegetation until we found a good place for siestas. Ona 
cool day the region may prove interesting. At least, at the base 
of the wooded bluff and back of the beach there is an extensive 
thicket of a slender and arching but rather wiry blackberry, 
with remarkably small leaves and glandular pedicels, clearly sick 
lated to R. pauzillus Bailey, a little known Virginia endemic, 
but much taller, more widely branched and with quite different 
leaflets (see PLATE 722). is Other localities, mostly already familiar, were visited. These 
need only brief mention. Rich or bottomland woods along the 
Nottoway near Huske contained very definite upland Vitis 
Baileyana, now in flower; and near it the Cornus Amomum Was” 
perplexing because it lacked the usual reddish hairs of the foliage. 
Carices were mostly too old to collect but one colony of plant 
was an evident hybrid of C. abscondita and C. laxiculmis, a hybrid : we had once before collected, near Hotwater (an appropraté 
place for such puzzles). Other colonies were as clearly a a! of C. digitalis and C. laxiculmis, the plant treated by Mackenm? 
4s a good species, C. copulata (Bailey) Mackenz. In the 7 
laceous clearing north of Orion in Greenville County, not fit 
from Readjuster Bridge, there is a big sprangling and ce | arching blackberry with jagged-margined leaflets. I have ble 
to make it something different but it seems to be inseparay® from Rubus recurvans, one of the common species of Nova -_ 
and northern New England, only doubtfully recorded fe 
far south as Virginia. Carpets of Panicum in fine anthesis = 
very striking on account of their color, one area with the ak : blue-green, another with them yellowish. The difference ee parently, due to different nutrient salts, for morpholog! aot they are both P. meridionale, var. albemarlense. In this ee 
clearing, which has yielded several notable plants, we had ie ously collected an extreme of Carex debilis, a new variety W a have recently (Rnopora, xliv. 307) described as var. int ips 
a plant as yet known only from southeastern Virginia and at eastern North Carolina. 

Gaskins A short visit to bottomlands of the Meherrin, near Be 
extended the range of the handsome Carex Bayard res 
Ruopora, xliy, 7] (1942) into Greensville County; and here : 
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also extended southward the range of Quercus palustris and got 
into deeper perplexities than heretofore in Stachys; while through- 
out the trip Ruellia proved quite as baffling. The species of the 
latter genus are not at all satisfactorily worked out. Consci- 

entious collecting in flower and in fruit is necessary before its 
complexities will be solved. 

Furthermore, when we returned to Varina for additional 
specimens of the Heuchera with thin and glabrous leaves sub- 
truncate at base, discussed a year ago and described and illus- 
trated (PLATE 721, Fic. 1) in Part II, we found it accompanied 
by the characteristic inland variety of Scutellaria ovalifolia 
Pers., the plant described by Short from Kentucky as S. hirsuta. 
Typical S. ovalifolia, common in eastern Virginia, is closely 
pilose with mostly incurved short hairs. Our plant, with long 
and straight pubescence, is the first from east of West Virginia 
and Kentucky, except for an old and misidentified specimen 
from Wytheville, which lies beyond the Blue Ridge. The 

wooded slope near Varina justifies our original evaluation of it. 
If botanical science is the rational subject it is sometimes 

supposed to be it is obvious that progress should be made along 
rational lines. In the past some of our best localities in Virginia, 
the four areas of pine barren, one in Nansemond County, two in 

Isle of Wight and one in Southampton, and our little sphagnous 
bog near Dahlia in Greensville County, where Burmannia biflora 

forms a carpet and where Ozypolis ternaia (Nutt.) Heller and 
Zigadenus densus (Desr.) Fernald have their only Virginian 
colonies and Calamovilfa brevipilis var. calvipes Fernald its only 
known station in the world,—these had all been discovered by 
sheer good luck or happy chance. The best of the four pine 
barrens is the extensive one, stretching from slightly below 

George’s Bend on the Blackwater into Gates County, North 
Carolina. Here, associated with the dominant Catesby’s Oak, 
Quercus laevis Walt., Turkey-Oak, Q. cinerea Michx., and rem- 
hants of the old forest of Long-leaf Pine, there are more special- 
ties than in any of the others, although some are shared with at 
least one of them: Sphenopholis filiformis (Michx.) Vahl, Rhyn- 
chospora pallida and R. distans (Michx.) Vahl, Tradescantia 
rosea var. graminea (Small) Anderson & Woodson, Juncus 
abortivus Chapm., Lilium Catesbaei var. Longii Fernald, Calo- 
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pogon pallidus Chapm., Zenobia pulverulenta (Bartr.) Pollard, 
Vaccinium crassifolium Andr., Pyxidanthera barbulata, Eupa- 
torium tortifolium Chapm., and several others not recognized as 
Virginians ten years ago. When, in early 1941, the Bureau of 
Plant Industry in Washington issued the report on the Soil 
Survey of Isle of Wight County, Virginia, following earlier reports 
on Nansemond and Southampton Counties, our course seemed 
very clear. The great pine barren of southwestern Nansemond 
County was definitely designated as ‘Norfolk sand” and the 

assumedly authoritative and up-to-date text (dated February, 
1941) stated, without a word of qualification, that all the areas 
of “ Norfolk sand”’ were in primitive and uncultivated condition: 

“Norfolk sand.—Norfolk sand . . . is inherently poor m 
mineral plant nutrients and organic matter, and none of it !s 
cultivated . . . At present it supports a good stand of 

second-growth forest”’ (Soil Surv. Isle of Wight Co., Va. 26, 27). 

But, as we quickly discovered, dogmatic assertion without the 

facts is very different from simple demonstration through the 
actual facts! 

Since the Soil Survey maps of Nansemond and Isle of Wight | 
Counties showed approximately 15 areas of “Norfolk sand” 

which we had never known of, besides the famous one in south 

western Nansemond, our concentrated programme for July, 

August and September seemed ready made for us. We would us 

the proper scientific method and consistently visit them all at 
different seasons, there making the rich harvest of “Norfolk 3 

sand” (or pine-barren) specialties which, by the simplest @ 
reasoning, must await us. So, when we started our next Pe 

(July 24-August 3), happy once again to be driven by i 
Birdsall, we promptly proceeded southeastward to Isle of Wight : 
and Nansemond Counties. All the distinctive pine pe 

known to us being adjacent to the Blackwater River i 
of Zuni, the obvious course was to drive north from Zum) 
Raynor and other points near which “Norfolk sand” Was) 
cated in several patches. But, alas, our faith in the Soil oa which in the past had received many jolts, was agalt pe 
blasted: every area, carefully located by means of the age and other features on the map, was now a prospering Pet field, with no evidence that it had become so only ss 
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February preceding. Day after day we visited ‘‘ Norfolk sand,”’ 
always finding peanut-fields. The prosperous owners of these 
most productive fields did not realize that in Washington they 
are Officially pronounced to be all ‘‘of second-growth forest’’ 

cultivated.’’ And when Professor Massey 

joined us for a couple of days we gave him a vivid demonstration 
of the type of precision used in preparing the Soil Survey reports 
for these counties. Northwest of Holland (where there is a 
branch of the State Experiment Station) the map indicates an 
elongate patch of ‘‘ Norfolk sand”’ with a farm-road bisecting it. 

Professor Massey was able to verify the farm-road, there run- 
ning through the middle of a closely cultivated and productive 
field. Ho-hum! It was really not our fault that our perfectly 

logical programme had to be abandoned.! 

1 We had been perplexed by the very simple podem yarns indicated in the 

aon aurvey eports, by which the eo-called differe: soils are often de ed, a 

bebe fi d f th getation, beyo nd the 

wan ee ous species which characterize different soils. Such platitadinous phrases 

s ‘The vegetation bears a marked relationship to the soils’’ or ‘‘The unde oe 
consists of small bolt and cedar trees, : Salers, and native grasses, fe with 

indicatio nm of what : 

of the three trees (Catesby’ s ak: Turkey-Oak and Long-leaf Pine) above noted; with 
“Juni ', Chamaecyparis, i in the d epr essions. _ There s, furthermore, no recognition 

ted lime of the James River escarp- 

ent in northern Isle of Wight: Cottonwood, Populus deltoides, Hop-Hornbeam, 

est northern Red Oak, Quercus borealis var. maxima, Chestnut a _ > atta 
Slippery Elm, Ulmus fulva, Florida Maple, Acer floridanum, vario' 

i afer oie 

Started in Mississippi and Louisi jana) in 1908 a are Still important: ' to rem — r. t 
that time, Sie of a study which nces of vegetation 
on acid, calcareous and magnesian pe peer 

“It is ehh, t d inet departre from the hackneyed gather- 

ing-up of superficial obse ions on poor a ns’, without any mention of the 
Probable, in many cases abundantly obvious, causes e phical grouping of 
pla: Ecological studies, as made, sa of the ‘geda: nts, Vv 
Heusammier’ habit animadverted upon by Schleiden over half a century ago, and 

Were apparently only temporarily stopped by Darwin’s great work. The soil-condi- 
tions accompanying the occurrence of certain plant groupings are usually so super- 
ficially set forth that nothing but the old classification into hydrophytes, mesophytes 
poeta xerophy ytes is attempted ; in conformity with a pantie based _— . bokeh 

to this hypothesis the factor of soil-texture, and basing th reon 1 the entire work of soil 
Classification, Whitney and the Bureau of Soils of the United States have built up a 

t e by any one 
ss under - official afflatus of that head center."—E. W. Hizearp in ence, 
n, 

2: 140, 141 (Jan. 21, 1908). 
eto the Bureau of Chemistry and Soils of the United States Department 
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After, with the collaboration of the federal government, We 
had wasted precious days and also precious money we had learned 
our expensive lesson. Disregarding the misleading but official 
guides to the natural soils, we returned to the old method of 
exploration, seeking and finding worth-while areas. During the 
futile search for those 15 patches of “Norfolk sand” which “At 
present support . . . second-growth forest,’’ we had, natt- 
rally, picked up some interesting plants. Somewhat east of 
Cahoon Pond and north of Suffolk there is an extensive area of 
peanuts, exactly fitting the pattern and size of a patch of “Nor 
folk sand” and surrounded by forest, stretching down to Nanse- 
mond River. Here the border of the woods is heavily draped by 
a coarse, subligneous twining legume, in early August showing n0 
flowers but in September loaded with great racemes of royal- 
purple flowers which scent the atmosphere for some distante 
away with a concentrated fragrance of Concord grapes. We 
first collected young branches, in September got flowering 
material, and in October the absurdly small and thin pilose 
legumes. The plant is Kudzu-vine, Pueraria Thunbergeand 
(Sieb. & Zuce.) Benth., an eastern Asiatic species often cultivated 
but here monopolizing the forest-border as a relic of its cultive 
tion long ago, even before the Soil Survey was made. At another 
“Norfolk sand” Station, where, Frank knowing the owner, 
were granted permission to search where we would, we spent ® 
most enjoyable hour at the margin of Western Branch (south of 
Reid’s Ferry). To our delight the rare Ammannia Koehnel, 
exauriculata Fernald here abounded and here was the Sabatia 0 
tidal shores, S. dodecandra, which we only rarely meet. 

Reasoning that the shores of the Rappahannock toward ie 
head of tide might yield some of the tidal-shore species which je knew farther south, we went toward Tappahannock. ee ! 
noon, stopping to eat lunch in King and Queen County, somenh 
north of St. Stephen’s Church, we turned up a cart-road at f border of woods. While Long still lingered over tid-bits special 

Naich on Virginia’ maps regularly appear in Norfolk County, are peside th ansemond County. An error of 2 miles of longitude is small, however, other errors of fact above noted. 
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provided by his devoted housekeeper at home, I poked up the 
road until I was forced to decide whether to take the left or the 
right fork. I made a fortunate choice, for I promptly discovered 
a spring-fed sphagnous pocket in the woods and, after a cold 
drink, proceeded to untangle the mass of species, always of 
spring-fed sphagnous woods and always pretty local, including 
Eleocharis tortilis and Carex Collinsii. These were mingled with 
the most gigantic Juncus subcaudatus I had ever imagined, with 
inflorescences 10 inches long. I shouted to Long to come and 
help, and we soon found that, whenever we took hold of the 
abundant Osmunda cinnamomea, it stuck to our fingers. Search 
for ordinary O. cinnamomea failed to reveal it. The whole 
sphagnous wood was given over to the somewhat local var. 

glandulosa. We had never before met it in Virginia, nor have 
we seen it since. This was on one of the tiny rills flowing into 
Garnett Creek. At the crossing of another such rill near-by we 

tried our luck again. Here Scirpus polyphyllus abounded, the 

first we had ever seen in the tidewater counties. These sphag- 
nous pockets between the low ridges which separate them will 
stand further work; but we had started for the Rappahannock 
and had to leave them for the future. 

Aiming to try the shore of the Rappahannock at Ware’s 

Wharf, we turned down-river toward Dunnsville. As we passed 
the big tidal marshes along Piscataway Creek we stopped to 
investigate. It was a sweltering day, especially in early after- 

noon, the marsh vegetation was rank and dense, as well as full 

of mosquitoes, and, although the spirit was not wholly unwilling 
the flesh was pretty weak. We decided to leave the Piscataway 

marshes until a cool day; not, however, before we had collected 
& good series of the Polygonum sagittatum there. It didn’t look 
familiar and, later, when we found it also in the marshes of the 
Chickahominy, it became clear that these fresh tidal marshes 

support a tear-thumb which has much narrower leaves, the upper 

reduced to tiny bracts, and much longer and smoother upper 
internodes and peduncles than the usual plant. If we can only 
Induce it wholly to abandon its scratchy character botanizing 

will become more pleasant! On the shore at Ware’s Wharf, 

Where, on account of the excessive heat, it was a temptation to 

lie in the shade of the Wharf, maritime species reach inland 
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limits on the Rappahannock, Diplachne maritima, Eleocharis 
albida, Fimbristylis castanea and F. caroliniana (Lam.) Fernald 
and Sabatia stellaris all abounding. And on the sand there 

were a few plants of Portulaca grandiflora, the first time we had 
ever met it growing wild. 

Hearing in Suffolk that the water of Lake Drummond, in the — 

center of the Great Dismal Swamp, was unusually low, so that 

patches of shore were exposed, we arranged by telephone with 

Capt. W. G. Crockett at Wallaceton to take us there in his 
motor-boat. The trip up the Feeder Ditch from Wallaceton to 

the federal dam which controls the level of Washington Canal, 

by letting in water from Lake Drummond when needed, is 

wonderfully picturesque, especially toward twilight when the 
dense bordering forest is vividly reflected in the quiet black 

water; and, once introduced to it and to Capt. Crockett’s kindly 
good nature, rare knowledge of the plants and animals, and 
wonderful fund of unbelievable but plausible tales, the trip ® 
Lake Drummond promptly became one of the pleasures regularly 
to anticipate. After being duly introduced to and registered by 

the engineers, especially Mr. Cherry, at the dam, Long avd I 
walked up the path to the outlet, there to be met by Capt. 
Crockett. It was obviously too early for most lake-shore 
vegetation, but in the rich and dark woods, where it would be 

most simple to get turned around and lost, Dryopteris celsa, at 

Its type locality, abounded; and the variations of D. spinuloso 
and its var. intermedia were super-abundant and hopelessly P®™ 
plexing. Anyone, if he still exists, who imagines that these 

distinct species should study the confluent series about ‘Lake | 
Drummond. It can be sorted only by counting the glands under 
a microscope and then the sorting is quite artificial. At the 
entrance to the Feeder and again near Portsmouth Ditch L 
nanthes tinctoria abounds, this being the only surely indigenous 
station for it in Virginia. The plants are larger than We were 
used to farther north, nearly three feet high and with corymbs 

up to six inches broad; and we imagined that the perianth ye 

yellower, but study of a large series fails to reveal any signin 
differences. The recently described Rhynchospora chalaroc 
Fernald & Gale in Ruopora, xlii. 426 (1940), for which only" | 
station was definitely known in Virginia, abounds on the § 
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of Lake Drummond, there particularly large and handsome; 
and we were here impressed by the very bristly sheaths of the 
Sacciolepis. Ordinarily S. striata is glabrous. The Lake Drum- 
mond plant proves to be S. gibba (Ell.) Nash, based upon Pani- 
cum gibbum of Elliott.’ It will be considered in Part II. 

More than a century ago the erratic and too often irresponsible 
Rafinesque published as Macuillamia obovata a mixture of plants 
from Louisiana and from shores of the Potomac. His name, 

obviously based on a mixture and not identifiable by any speci- 
mens known to exist, had properly gone into the discard. But in 
1935 Pennell, “leaning over backward” to do no possible in- 
justice to the dubious memory of the author and to retrieve his 
name, took up Macuillamia obovata for a unique plant found by 
the late Earl J. Grimes on the shore of the Chickahominy (not 
on the Potomac) and, considering the species to belong in the 
not too inclusive Bacopa, I later stupidly (for I had not seen it) 
made the formal transfer of it, as Bacopa obovata (Raf.) Fernald. 
The only known material which had been referred to the Potomac 

half of Rafinesque’s mixed Macuillamia obovata was a rather 
meagre series of 3 somewhat broken plants said by Pennell to 
have been collected by Grimes at Lanexa. Since, however, the 
label accompanying the specimens bears the name Echinodorus 
tenellus, belonging to a tiny acaulescent linear-leaved plant of 
the Alismaceae with umbels terminating naked scapes, a plant 
not known in Virginia, and since the Grimes specimens are 
clearly of a Bacopa (Scrophulariaceae), with rounded-obovate 

opposite leaves with axillary flowers borne along the ascending 

stems, there was obviously as much confusion about it as in 
Rafinesque’s original publication. Repeatedly we had driven to 
Lanexa and there had crept along the tidal shores at every prob- 
able spot for a mile or more up- and down-river. The only 
Bacopa there is the smaller-leaved species forming prostrate 

mats, an undescribed and very characteristic inhabitant of the 
tidal shores of the Chickahominy and the Mattaponi, equally 
interesting as a new and localized species (PLATE 728) but surely 
not the Grimes plant. In view of the great abundance of the 

matted plant at Lanexa and generally along the Chickahominy 
for many miles, it is astounding that Grimes did not collect it. 
Still dissatisfied because of our failure to locate the rare species 
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which he presumably had collected somewhere and which had so 
obviously been associated with the wrong label, we decided to 
cruise in motor-boat along the Chickahominy from the head of 
tide, below Providence Forge, to the big curve of the river below 
Lanexa, a distance, as the river meanders, of more than 12 miles 
along each shore, making approximately 25 miles, besides the 
inlets, of tidal shore to be investigated. That was some proposi- . 
tion, for every bit of open shore exposed at low tide, at the 

_ entrances of seepage-rills or near landings, where the ubiquitous 
thicket of erect and dominating Nuphar advena, with its asso 
ates of the extensive marshes, had not obliterated everything 
else, must be investigated. 

Returning to our friend, Mr. W. T. Walls, on the shore of the 
Chickahominy near Windsor Shades, we secured a boat with 
out-board motor. While Mr. Walls was getting everything 
ready for our start, we browsed along the marshy shore near his 
landing, promptly finding a mixed and not too quickly disti- 
guished colony of Lindernia dubia, var. inundata Pennell and 
Gratiola virginiana, var. aestuariorum Pennell, the latter cited by 
its author only from Salisbury, Maryland, and from the De ware in New Jersey, Circling about the islands in the river, ¥¢ 
skirted the southern shore (in Charles City County) only - we 
distance, only to Cypress Bank Landing, for the collecting ¥* 
very absorbing. The prostrate small-leaved and undescribed 
Bacopa made almost continuous carpets, more and more exP 
as the tide went out; and from amongst these mats we quickl 
extracted Peplis diandra of the Mississippi Basin, discussed ” 
the last paper on our Virginia work, Potamogeton Spirillus, 
range extended into a new county, Sagitiaria Eaiont, the a 
lematic plant of tidal mud from the lower Merrimac ee | se, Delaware, hew to Virginia, Cardamine Longii of cour 
Micranthemum micranthemoides, the first from south of the ; us tomac at Alexandria, and, inevitably, the very baffling 
tidal-flat Najas. The careful collecting of these muddy 8 | ; he watt! 

we barely reached Cypress Bank Landing on the first day- 
It was necessary to return for low tide on two succee 

ding days : 
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not only for better material of some of these species but in order 
to reach Lanexa. The unusually dry cypress swamp at Cypress 
Bank Landing has some nice undergrowth but only two species 
there need detain us from the greatest prizes in late July along the 
Chickahominy. Here was Styrazx americana, one of the rarest and 
most beautiful shrubs or small trees of Virginia, and the Elymus 
virginicus here was obviously var. jejunus (Ramaley) Bush, a 
distinct little extreme, not previously known in the Atlantic 
states from south of New Jersey. The greatest necessity to 
return to the Chickahominy, however, was the suddenly dis- 
covered problem in Nuphar. The broad and nearly impene- 
trable marginal marshes of the Chickahominy are an almost 
solid thicket of Nuphar advena, standing erect, and interspersed, 
where there is a root-hold, with Zizania aquatica, Aeschynomene 
virginia, Kosteletzkia virginica, Boltonia asteroides var. glasti- 
folia (Hill) Fernald, either white or pink, and other tall species 
which can stand the crowding. When we left the immediate 
tidal shore of the Chickahominy we found ourselves in a maze of 
Nuphar, with floating leaves much narrower than the erect ones 
of N. advena, the plants bearing beautiful masses of filmy sub- 
mersed foliage. In mid-current the narrow and elongate leaves 
were obviously those of the famously localized N. sagittifolium 
(PLATE 718), reputed to grow only in the Lower Cape Fear river 
and adjacent tidal rivers of southeastern North Carolina and 
northeastern South Carolina. That much was clear; the familiar 
“first known from north of southeastern North Carolina” ap- 
plied even to the mid-current N uphar of the Chickahominy. 
Our difficulty was with the floating-leaved plant (PLATE 719) 
which everywhere formed a broad belt between the mid-stream 
N. sagittifolium and the open-marsh N. advena. This plant, 
with floating and submersed leaves broader than in the former, 
With the “floaters” much narrower than in the latter, which is 
Supposed not to have filmy submersed blades, abounded for 
many miles down-stream as well as up some of the entering 
creeks. Repeated study of it in the field and subsequent study 
in the herbarium indicate that it is a well defined hybrid-species, 
comparable with the northern N. rubrodiscum, which is often 
associated with its very distinct parents, N. microphyllum and 
N. variegatum. Even though we had not yet found Grimes’s 
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problematic Bacopa, the Chickahominy had more than justified 
our Visits to it. 

Grimes had reported Sarracenia purpurea from “Swampy 
woods, at Chisel’s Run, near Williamsburg-Centerville Road”; 
and since Sarracenia is an index-species to a habitat where 
interesting associates may occur, we sought out Chisel’s Run. 
Where it crosses the road it was, at this season, dried out and we 
could not locate the Sarracenia. The plant which immediately 
challenged our attention was, instead, a rather small Nuphar, 
with roundish, erect leaves and with the fruiting peduncles 
arched into the mud. This plant somewhat baffled us and, 
starting early next day, we crossed and recrossed Chisel’s Run 
at several places, locating new colonies of the Nuphar, always 
small-leaved and erect, until finally, just east of Centerville, 3 
small and very muddy pondhole proved to be its real home. At 
the margin of the pond the leaves were erect and rather large, 
inseparable from those of N. advena of the tidal marshes; but 
farther out, in deeper water, the firm blades were floating. >® 
of all, young plants in deep water had filmy basal foliage, ™ 
shape like the emersed leaves. The flowers and fruits are those 
of N. advena and it was evident that, in this quiet and hardly 

fluctuating water, we were getting the submersed foliage of that 
Species (PLATE 717), which in estuaries does not produce them. 

Having a few hours left, we decided to investigate flat Mul 
berry Island, a great and almost contourless expanse on the 
north side of the James, with many tidal creeks. Passing ie 
Hall and approaching the “Old Earthwords” of the map, 
found ourselves at Fort Eustis, a very much alive military post 
It proved that Mulberry Island was in use throughout the week 
for bombing-practice and would be a most unhealthy place! 
botanists. Incidentally, we could visit it only on a Sunday al 
then by special permit. In view of the intensified activity si 
December of 194] Mulberry Island will remain a botam ad 
lerra (if not terror ) incognita for some time to come. Attract 
by the crowded contours and steep slopes to the James west 

or Carter’s Grove and southeast of Grove Station, we started fo" 
: ; o 

Grave Landing and adjacent Martin’s Beach. Very 800% ee 
Were in the richest of hardwood forest, growing on the i 
fossil beds of caleareous mar| and shells. Collecting a8 TP 
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as possible, for it was becoming late, we were promptly impressed 
by the Hypericum punctatum, for here, instead of oblong and 
round-based leaves, it had them narrowly oblanceolate or spatu- 

late. We had noticed it before but here it abounded, the ex- 

treme form which Bicknell had separated as H. subpetiolatum. 
In the woods Taenidia integerrima abounded, an inland and up- 
land calcicolous species not seen by Grimes and never before 
found by us on the Coastal Plain. Similarly, Triosteum perfoli- 
atum was new to our Coastal Plain experience. The forest from 
well back in the ravines to the bases of the bluffs was very 

striking with the whitish-gray trunks of Acer floridanum 
(Chapm.) Pax (PLATE 725). 

It was evident that another half-day was needed for such a 
rich locality. So, returning next day, we at once became in- 
volved with Acer. Three series of trees abounded, some past 
fruiting, others in full fruit, and the late-fruiting trees differed 

from the others in many characters. We collected from a dozen 
different trees and when, in April of this year, we returned with 

my two former students, Dr. Ernst C. Abbe of the University of 
Minnesota and Dr. Albert L. Delisle of William and Mary, we got 

a fine series of flowering specimens, these later supplemented by 
fruiting material kindly gathered for me by Delisle. In brief, 
there are three quite distinct series of Acer and some evident 

transitions between them on the calcareous slopes near Grove 

Landing. One is a relatively small tree with smooth but finally 

furrowed whitish bark, the trunks up to 24 feet in diameter. 

This tree has slender and glabrous or usually glabrous new 

branchlets; tiny flowers, the pistillate or perfect ones with the 
short style included; the small leaves, in size and form suggesting 

those of A. campestre, pale and minutely tomentulose-pilose on 
the veins beneath or glabrate; the small fruits promptly falling 

(often all dropped in June). This is an exact match for A. 

floridanum (Chapm.) Pax, a species (PLATE 725, Fics. 1 and 2) 

already well known to extend into southeastern Virginia. The 

others in good development are very different: magnificent trees 
(PLATES 726 and 727, Fics. 1 and 2) with whitish trunks up to 

4 feet or more in diameter, the old bark exfoliating in long 

shingles, so that old trunks suggest shag-bark hickory; the 
flowers larger than those of A. floridanum, the styles long- 
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exserted; the leaves as large as in the northern and upland A. 

saccharum, of two quite distinct forms, both deeply lobed and, 

like the young branchlets and petioles, heavily covered beneath 

with a dense whitish to brown felt or velvet; the fruits larger 

than in A. floridanum. Although a few trees are evident 

transitions between the two extremes, the shag-barked maples 

are certainly not typical A. floridanum. Neither are they the 

shrubby or barely arborescent and more southern A. leucoderme 

Small, the only other eastern white-barked species. They seem 

to stand to A. floridanum in much the relation of var. nigrum to 

A. saccharum; they will be further discussed and illustrated 

(PLATE 726 and 727, Figs. 1 and 2) in Part IJ, where I shall take 

great satisfaction in permanently associating with them the 

name of my companion, Long, who has done so much to discover 

the rarer plants of southeastern Virginia. 
A couple of remarkable and herefore undescribed “Sugartrees” 

would have been a fitting climax to a trip which began as a? 

absolute ‘‘flop”; but we had to get back to the Meherrin, neal 
Gaskins in Greensville County, for mature material of the puz- 

zling Stachys which abounds on the wooded bottomland there. 

Consequently, we devoted out last day, before returning home, to 

the Meherrin. Starting on the farm-road toward the river, We 

soon got out and walked, for many interesting species demand 

attention. The beautiful pink-flowered Sabatia was real 8. 

companulata var. gracilis, the first satisfactory material we had 
seen in the state, earlier collections being too transitional t S. 

campanulata. A single plant of a Crotalaria excited us, for it 
was like oblong-leaved material we had once got on the Easter 

Shore, about the identity of which we had never been hapPl: 
It proves to be C. sagittalis var. oblonga, described by Michaux 

in 1803 and not subsequently recognized, a plant represented 

the Gray Herbarium by no other material from north of Florida. 

The border of a cultivated field gave us one fine species whieh 
we had never before seen in the state, the handsome Cassia 

Tora, a splendid tropical plant. Thus, our last day out wa® fat 

more productive than the wasted first days and, having got int? 

real stride, we regretted having to quit while discoveries; som? 
_ bot of tremendous interest, were the daily reward for 0 

ort. 
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When we returned in September (5-15) Frank’s school was 
beginning, our other fine drivers and companions of the past 
were all away or in military service and, except for those happy 
days when Orion Birdsall could take a day off to go with us, we 
were at the mercy of as poor a substitute as could be imagined. 
Our regular or, rather, irregular driver was so irresponsible and 
unreliable that we never knew, until he arrived, whether we 
should get away for a full day’s trip. Thus handicapped, the 
inevitable result of having all high-grade young men in the 
government service or at other important employments, we 

actually made a good score of discoveries, because we were in a 
region of seemingly endless possibilities, even under adverse 
conditions. Returning to the James River escarpment in north- 
ern Isle of Wight County, we found below Fort Boykin a patch 

of very large plants of Physalis barbadensis Jacq., a tropical 
American species we had not before encountered; but the 
strangest plant for its habitat here was about the hydraulic ram 
which pumped water for a hotel. The overflow from the pump 

made a perpetually replenished pool in the woods and in this 

pool, under heavy splashing of cold, fresh (probably calcareous) 
water, Zannichellia palustris var. major abounded, a plant more 
generally found in quiet, brackish to saline waters. 

Returning to the steep marly bluffs above old Fort Boykin, we 

found the cultivated field, by which we passed in approaching 

the river, with one conspicuous weed, a villous-hirsute Malva- 

ceous plant with somewhat angulate-lobed leaves, flowers with 
blue-violet petals shorter than the calyx-lobes, and radiating, 
long-awned carpels. It was wholly strange to us and not in 
Small’s Manual. Search shows it to be a puzzling member of 
the tropical and subtropical genus Anoda. I can not exactly 
match the plant, which belongs to the polymorphic series of 

Texas, Mexico and South America and all called, until the genus 

is properly monographed, A. cristata (L.) Schlecht. In fields 

along the James it is pretty far from home, assuming that it can 
be matched and has a home. Then, in following the path down 
the wooded slope to the river-beach, we got the large-leaved Satu- 

reja Calamintha (L.) Scheele, var. nepetoides (Jordan) Briquet, a 
Well marked variation of the common S. Calamintha (S. Nepeta) 
and not heretofore recorded from America. How these two 
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weeds, the first apparently from South America, the second Euro- 

pean, got into this corner, remote from railroads and much out- 

side intercourse, is a problem, one which suggests the question of 

the local origin of the commonest representative of Chenopodium 

ambrosioides in southeastern Virginia, a villous, instead of 

glabrous, plant abounding in waste land, which proves to be the 

South American var. chilense (Schrad.) Spegaz., to be discussed 

in Part II. To this group of South American weeds, naturalized 

in southeastern Virginia (in this case also in eastern North 

Carolina), belongs ‘‘Muster John Henry’’, Tagetes minuta L., 

noted in Ruopora, xxxix. 459 (1937). That, however, is 

raised in many yards of the colored population as an aromatic 

herb. 
The native plants of the marly bluffs have already been sul- 

ficiently noted, but on the beach of the James Gaura biennis 

reaches its probable eastern limit in the state, and here we found 

a single individual of Cuphea petiolata, obviously a waif from some 

station we do not yet know. One plant of the bluffs, howevel, 

should be specially noted, Campanula americana with the flowers 

all tubular and cleistogamous. Typically C. americana has the 

coralla rotate and deeply cleft into prolonged lobes; and updo! 

these characters has been set up the micro (Small)-genus Can- 

- panulastrum Small. The aberrant plant with the corolla mom 

tubular than in most true Campanula seriously shakes one's 

faith, if he has any, in the generic stability of Campanulasirum 

Earlier in the year we had seen a strange prostrate Desmodiut 

in rich calcareous hard woods west of Chippokes. It now seen” 

the right season for it to be fruiting; and it surely was fruiting, 

the loments quite strange to us. Only two or three li 
flowers could be secured, these milk-white; but these belonés 

Dr. Schubert assures me, to the very rare D. ochroleucum. 

Ruopora, xli. 546 (1939) I recorded the latter species from @ 

wholly different habitat, dry and hopelessly sterile siliceous 

acid woodland of Pinus virginiana in Caroline County, whe 

Long and I could have collected many thousands of nee 

That plant had the petals cream-colored, quickly changiné 

yellow, and, although we then called it D. ochroleucum - 

Schubert shows me that in stipules and other characters it sureld : 

is not that species. 
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The caleareous woods and ravines sloping to the James below 
Claremont Wharf and, some miles away, above Claremont have 
yielded so many choice or rare species that we decided to try 
the shores and slopes immediately above the Wharf. We had 
looked there earlier in the season and when we went there in 

September we were happy to have Massey with us. The great 
series of calcicolous woodland species already recorded from the 
Clarement region need not be again enumerated, but some now 
found were new to us. Turning into an old station in order to 
show Massey our colonies there of Hybanthus concolor, Athyrium 
thelypterioides, Dryopteris celsa, etc., we walked into a fine colony 
of Scrophularia marilandica, new to the Surry County list. On 

the beach a clump of Aster pilosus Willd., var. demotus Blake 
held its old involucres of the preceding year and its new flowering 
branches arose from the axils of the preceding autumn. The 
herbaceous genus Aster is difficult enough; if it is to enter the 

group of shrubs we may be able to turn it over to those who 
somehow still think that trees and shrubs are taxonomically the 

property of specialists who never look at herbs. In the woods 

and thickets back of the beach and in wooded ravines Eupa- 

‘um rugosum Houtt. (E. urticaefolium) did not look right. 
Its leaves were rather small, harshly scabrous and often cordate 

and the involucres of the few flowering heads did not seem 

typical. It was promptly noted for observation a month later. 

While Massey was with us we had no difficulty in inducing 

him to make the trip to Lake Drummond. We had already been 
to the Lake a week or so earlier but there were many strips of 

shore still awaiting attention. The two visits, chronologically 

so near together, may be treated as one. To us it was very sad 

to see much of the eastern half of the Great Dismal Swamp still 

smouldering and smoking. Whenever we had been there fire 
was working unchecked and, it seemed to us, so taken for granted 

that the destruction of forest and originally deep humus goes on 
as a matter of course. When, in April of this year, Capt. 

Crockett took us, with Dr. Abbe, in to Lake Drummond fire still 

burned, without evident protest, close to the government Feeder 
Ditch. Nearly 70 years ago the late J. W. Chickering wrote of 

the region of the Great Dismal Swamp reached from Norfolk, 

“Most of the large trees . . . have fallen victim to the 
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frequent fires, several of which were raging during our visit, and 

lighted up the horizon at night; often by these fires the peaty 

soil for miles is burned to the depth of four or five feet; the holloy 

thus formed soon fills with water, and ever after retains a tnily 

‘dismal’ appearance.’’! That was 69 years ago. We gather 

from the newspapers and journals that we have advanced in our 

appreciation of our natural resources; it makes pleasant reading 

but if anyone, civilian or official, makes any serious effort to save 

from complete and wasteful ruin some remnant of the great forest 

and the deep soil of the eastern half of this unique, sentimentally 

significant, and economically once important area, we have not 

noticed it. The Feeder Ditch, tributary to the federal Washing: 

ton Canal, is under government management. While the great 

feeder-dam is scrupulously maintained, guarded by military 

police, and its water conserved, the forest near-by 1s being wasted 

and laid bare. For that no one seems to “give a dam[al”. Yé 
we sometimes hear of so-called “conservation,” which in this 

country often means killing out the rare native plants and then 

planting foreign crops to attract game-birds, in order that 

“conserving”? man may destroy them. What a farce! Whet 

all the old trees and all the humus are burned out and the 

sultant ash has become covered with a rank growth of wel 

the Great Dismal Swamp will be a candidate for “‘preservatie! 
as a National Forest. 

But the living remnant of the original flora still has som? 

interesting species. It was good to collect fine materia | 

silocarya scirpoides var. Grimesii Fernald & Griscom at 18 

type-station, where Grimes had got it 20 years before, and t 

verify the reported occurrence of Eriophorum virgimicum 

Dismal Swamp. Grimes and, before him, the late J. Arthur 

Harris had got Xyris fimbriata, not recorded from the state, 

some abundance; the best Long and I could do on our ie 

of the month was to find a solitary individual among ee et 
abundant X. caroliniana and X. difformis. Typical Rhy i 

spora macrostachya, at its only known locality in the si 

1 J. W. Cuickerine, The Flora of the Dismal Swamp, Am. Nat. bes d 

brane cies it is not possible for those who know the region. “aurel ‘ne 

dendi 1ickering’s identifications. His statement that ‘‘ The great yery 
iron mazimum), and perhaps loblolly bay (Gordonia Lasianthus), 300 nol; e ant” should have had all the emphasis on “perhaps” or rather probably 

surely there was serious error in recording Myrica Gale. 
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mingled with Lachnanthes and R. chalarocephala; and on one 

stretch of shore, near Jericho Ditch, Sagittaria Engelmanniana 

(the broad-leaved forma dilatata) abounded. Although not 

definitely reported from south of Delaware it is, on Lake Drum- 

mond, really at an intermediate station, for, as noted in Part II, 

it has been collected as far south as South Carolina. 

Lake Drummond was so phenomenally low that it had been 

difficult to navigate, on account of drowned cypress-knees, and 

it was, consequently, necessary to anchor hundreds of yards 

from the thicket and to wade, often slipping on submerged logs, 

to shore. At one point on the southeastern side, where we saw 

a vivid green carpet of low vegetation, Long and I struggled 

ashore, guiding ourselves by means of oars as sounding-rods and 

sinking each step well above our knees into the plastic clay of 

the bottom. Even after we got to the green carpet the clay, 

above low-water level, was so pasty and deep that we wallowed 

and tumbled with great ease but kept enough poise and breath 

to collect only with extreme difficulty. Pulling and grabbing 

as best we could we brought back to the boat a miscellany of 

specimens and, after it was too late, we discovered that the 

Sagittaria of this deep mud had peculiar bracts and strongly 

compressed pedicels; furthermore it evidently has prolonged 

subterranean rhizomes. The material is rather inadequate and 

we needed more conclusive specimens. Unfortunately, however, 

when, in October, we tried to get to Lake Drummond for it, the 

Feeder was closed to navigation on account of repairs going on. 

The Sagittaria is one of many problems left for the future. 

On seeping shores near Jericho Ditch and in the Ditch itself 

Limnobium Spongia abounds, sterile and very large in the Ditch, 

fertile, freely flowering and fruiting on the shore. We always 

turn in at Jericho Ditch for a drink of cold water. Fed by sub- 

terranean springs, Lake Drummond supplies potable water the 

color of strong tea (‘Juniper water’’), though after a hot summer 

pretty warm, but Jericho Ditch has delightfully cold water. We 

were glad, as we had never been before, to drink freely from a 

‘ditch.” Near here the woods yielded Ilex coriacea, known to 

Capt. Crockett as Sweet Gallberry, the fruits, becoming soft 

and pulpy in autumn, said by him to be palatable, as contrasted 

With the hard and persistent ones of Bitter Gallberry, Ilex glabra. 
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And at the western side of the Lake, in Nansemond County, we 

wandered in an extensive forest of large trees of Persea palustris, 

loaded with such masses of bluish-black fruit as we had never 

imagined, some trees with the prescribed pubescent foliage, 

others but sterile ones with the leaves glabrous. We already 

knew the glabrous-leaved form from other areas in the county, 

It seems not to have been described, for botanists of the past 

have evidently mistaken it for the quite different glabrous-leavel 

P. Borbonia. Persea is primarily tropical, formerly extending 
northward on the Coastal Plain only locally to southern Del 

ware. It was, therefore, a bit disconcerting to walk under its 

shade through abundant Dryopteris spinulosa, inseparable, 80 

far as we could see, from the fern of Canadian and Europeat 
forests. What sort of ecological ‘‘association”’ is this? a 

Eupatorium was developing, far enough along for recognitiol: 
One species, however, was not recognized in the field by us. 
had already got it in thickets near Wallaceton, and on the shore 

of Lake Drummond it abounded. It proves to be Z. recurvat 

Small, the first from north of Georgia. Another, a plant we had 

often collected, had jagged-toothed leaves. It belongs ™ the 

polymorphic series typified by E. hyssopifolium. We had been 

perplexedly collecting these plants since we first went to Virgin 
In Part II I shall try to elucidate them, including two varieties 

Bidens, unlike any we had recognized in the state, 
needing mature fruit for its identification. 7 

Returning from Norfolk County, we noticed that the broat 
. bottomlands of the Blackwater, usually drowned, were at) 
enough far easy traveling. So we spent a very exceptional hou! 

on the bottoms southeast of Ivor. The great prize Was a . 

tensive colony of Cynoctonum Mitreola, in aspect very ~*~ 
Borage with white flowers, but promptly distinguished by 
opposite and stipulate leaves and by the fruit. Other potto® 
lands, too, gave us some nice things. Returning to the — 
way east of Huske we found our tangle of Vitis Baileyan ; t. 

ripe fruit, the grapes blue with a bloom and pleasantly swee 
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V. vulpina (V. cordifolia), which it slightly resembles, would not 

be ripe for some weeks yet and no one would eat its black fruit 

for sweetness or for pleasure. On the bottomland of the Notto- 

way near Green Church Bridge we were delighted to find an 

extensive area of Erianthus brevibarbis, a rare species for which 

we had only one previous station, that in constant danger of 

extinction. Similarly, on the bottomland of Three Creek at 

ewryville, where we always find something worth while, 

Micranthemum umbrosum (Walt.) Blake, which we had found 

there as immature plants in 1936, was now finely flowering, the 

broad, creeping mats suggesting tiny Lysimachia Nummularia; 

and with it were fine colonies of Paspalum fluitans (Ell.) Kunth, 

a species for which our stations are few. In the depressions 

where water stood the Diodia puzzled us. It proves to be an 

undescribed and quite characteristic extreme of D. virginiana 

with distinctive characters in both leaves and fruit. 

While collecting beautifully flowering and very tall plants at 

the border of dry woods near Orion of the recently described 

Sida inflera Fernald, new to Greensville County, we were im- 

pressed by the firm and strongly scabrous foliage of Phaseolus 

polystachios, growing with it. It had more than once so im- 

pressed us in past seasons, the leaflets relatively stiff, harsh and 

withstanding heat, whereas the plant of Pennsylvania, New 

Jersey, New York and southern New England wilts upon being 

picked and its thin leaflets are smooth above. In October, when 

we got it in fine fruit, it was clear that the beans differed in shape, 

size and color from those of the more northern plaat. 

Earlier in the summer we had seen at the border of woods in 

Adams Swamp, south of Baines Hill School in Nansemond 

County, an exceedingly villous and leafy Hlephantopus which 

puzzled us. It was now time to go for mature material. The 

plant proves to be a marked extreme of E. carolinianus, one we 

have seen nowhere else.! In wet woods in the swamp there 

! We thus added another to the Virginian series of Elephants and their feet. We 
already had the Bare-footed Elephant (Elephantopus nudatus), the Hairy- 

Phant (E. tomentosus), the Stub-toed Hairy-toed Elephant (E. tomentosus, forma 
rotundatus), the Carolina Elephant’s-foot (E. carolinianus). We were adding 

in the new “Standardized” Plant Names, are not colloquially used. Ours are in- 

tended as jokes; the others, unfortunately, were not. It is often said, however, that 

the greatest jokes are unintentional 
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were extensive areas given over to the long-arching and oitet 

tip-rooting, very soft-hairy Ludwigia pilosa Walt., which we hai 

known only once before in Virginia, in mossy pineland south 

Grassfield in Norfolk County. There the plants are low ani 

rather small. Here they were tremendous, and their creepilif 

basal offshoots were prolonged. On the way back to Sufioli 

from Adams Swamp we suddenly saw in the roadside ditch bor 

ering low woods a Coreopsis with much broader basal leaves and 

much shorter ligules than in the frequent C. oniscicarpa Fe 
Its involucre also showed marked differences and it was evidet! 

that we were adding another Coreopsis to the flora of the stilt 

It would be necessary to return in October for fruit. ; 

September visits to the tidal shores of the Chickahomil) 

yielded more adequate material of Micranthemum micran 

oides, Sagittaria Eatoni, the carpet-forming Bacopa and, of cous: 

Nuphar. Hypericum mutilum var. latisepalum Fernald, which 

we had known north of Florida only on tidal shores of the Mat — 

taponi and the Pamunkey, was abundant; and a slender Si 

phostyles, somewhat like S. wmbellata but quite glabrous, abo | 
ed in the wettest of tidal marsh. Fruit secured in October shows 

it to be an estuarine variety of that species of dry soils. Best | 

of all, we finally got the mysterious Bacopa (PLATE 729) about 

which Grimes’s reputed label is so contradictory. Only thre 
poor pieces of it have previously been known, their true sou 

wholly vague, and their identity evidently misinterpreted. 
now have a good series which forms the type of a second ae | 

of the genus to be described and illustrated (PLATE 729) in Part | 

: No trip to southeastern Virginia could be made under happl 
circumstances than our next brief visit (October 10-17), i 
had delightful weather, the red-bugs were gone, frosts had ge 

delayed, except in the Dismal Swamp and other extens!® . 
areas, and, best of all, Dr. Donovan Correll, at home ™ 
Carolina for his vacation, readily accepted our invita 
drive us to old and to several new stations. Our only . 
was that Mrs. Correll, whose acuteness as a field-botanist 
well knew, could not be with us. Time was short and We bee 

to get at many areas, the Rappahannock at the north, the - 
lina border at the south. I had written from Cambrid : 

arranging with Capt. Crockett to take us back to the pasty 

jon t 
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shore of Lake Drummond for the perplexing Sagittaria. Un- 

fortunately, however, when we reached Wallaceton the Feeder 

Ditch had been temporarily closed to navigation. We, conse- 

quently, started for Northwest River to the eastward. Coming 

to a wooded swamp near Gertie, which seemed attractive, we 

stopped to look it over. The only real novelty, however, was 

an abundant small oak in the dry woods above the swamp, with 

the lower leaves of the branches like those of Quercus Phellos, 

the terminal ones broadened from prolonged wedge-shaped bases 

to deeply 3-lobed obovate summits. This proves to be the very 

rare Q. nigra, var. tridentifera Sargent. We incline to the 

interpretation that its rarity is due to its probably being a hybrid 

of Q. nigra and Q. Phellos. 

Aiming to cross the upper Northwest River by the bridges 

shown on the old map, we succeeded in finding our way to one 

bridge and on the broad bottomland southeast of Cornland 

found Panicum hemitomon, a local species in Virginia, very 

luxuriant. Then we got lost but eventually brought up at 

Northwest. One plant, detected on the way, is well worth a 

note. On the second day in this region, after passing Cedarville 

and driving toward Land of Promise, we saw a tall and loosely 

ascending Aster with very long and slender spiciform racemes of 

tiny lavender-rayed heads, somewhat suggesting A. vimineus 

but too stiff and scabrous and with the phyllaries inclined to be 

subulate-tipped. It proves to be the rare A. racemosus EIl., 

heretofore known only from Florida to eastern Texas, north into 

extreme southeastern South Carolina. We always expected 

something from the neighborhood of Land of Promise; now we 

were getting it. 
The first afternoon at Northwest we spent chiefly on the reed- 

marsh near the bridge, where the tide is sufficient regularly to 

change the water-level. This was an old locality of Heller and 

of Kearney. We consequently got little which they have not 

recorded. These marshes are the type-locality of the superb 

Lobelia elongata Small, with large azure-blue flowers in racemes 

up to a foot long, and we were glad to secure good specimens, 

some of them strongly forking. Cladium mariscoides, apparently 

not recorded from the state, abounds, as does Rhynchospora 

macrostachya var. colpophila Fernald & Gale, the estuarine ex- 
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treme which we had not seen from south of the James. The 
blunt- and small-leaved Lyonia ligustrina var. foliosiflora also 
abounded, the true southern shrub of such habitats, new to 
Virginia, the acute-leaved and usually taller Virginian shrub 
which has erroneously passed for it being var. salicifolia (Wats.) 
DC., as pointed out by me in Ruopora, xliii. 625 (1941). A 
sphagnous pocket gave us Eriocaulon decangulare, Sabatia dode 
candra and some other species which, with them, were recorded 
by Kearney or by Heller. Seeing a corduroy road through the 
woods of the bottomland, we followed that. We vainly looked 
for fancy southern shrubs but everything at this season seemed 
familiar, although it is a promising habitat for something new 
tous. The most striking plants, perhaps, were two: Limnobium 
Spongia in solid carpets and the now quite familiar Rhynchospora 
caduca Ell., here just coming into flower in mid-October, doubt 
less because the woods had only recently emerged from continuous 
flooding. 
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River, part of the federal Albemarle and Chesapeake Canal, but 

long abandoned, has been revived, and Pungo Causeway is now 

a surfaced road. When we drove in past the masses of Smilax 

Walteri and S. laurifolia which festoon the roadside and were 
now in full fruit, we suddenly saw many acres of Eriophorum 

virginicum. This and Cranberry indicated northern sphagnous 

conditions, but, alas, progress is most difficult in this area, every 

step a struggle through a mesh of tough and fierce Smilax lauri- 

folia, like an unending chain of caltrops, and every misstep landing 

one either in its embrace or amongst the sharp and crowded, 

hard teeth of Saw Grass. Long and Correll braved these im- 

pediments to get grasshoppers and mosses, but I was content to 

dig out from the sphagnous knolls over-ripe material of Rhyn- 

chospora alba, another northern (circumboreal) species here at a 

remote southern limit. 
While in this corner of the state we called in, at twilight, to 

get fruit of the Bidens north of Wallaceton. Its achenes were 

ripe (in fact the plants were heavily frosted). It proves, as we 

had expected, to be the characteristic Cape Cod B. coronata var. 

brachyodonia Fernald. The mingling of northern and extreme 

southern plants in the swamps of this region was again empha- 

sized. We also drove toward Baines Hill School for fruit of the 

new Coreopsis. This, fortunately, was now quite ripe and it 

quickly settled the relationship of the new plant. Slightly to 

the east of Suffolk, perhaps nearer Magnolia, we saw a strange 

inflorescence. It proved to be a tall virgate panicle of a Chry- 

sopsis, such as we had never before found; and since the members 

-of the graminifolia-series of that genus had perpetually given us 

puzzles, I have taken this new one as a starting-point for a study 

of the series in Virginia and the Carolinas. This, including two 
new species and two new varieties, with four plates (741-744) 

will be found in Part II. 
Returning to Claremont for the strange variety of Eupatorium 

rugosum, we got a full series in lingering flower and in fruit; and 

the character of the involucre which we had noted in September 

(the oblong phyllaries green and herbaceous, instead of linear 

and Sscarious), accompanying the small and scabrous leaves, 

indicated a local variety (PLATE 739) of that wide-ranging 

Species. Farther down the James, along Burwell’s Bay, below 
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Rushmere, we had formerly collected a gigantic extreme 
Strophostyles helvola, with the leaflets broadly ovate and obtuse, 
not inclined to be fiddle-shaped and short-acuminate as in typical 
S. helvola, and twice as large as in the latter. Its flowers were 
also larger. Now, in mid-October, the fruit was ripe, the long 
legumes bearing beans up. to 12 mm. long. It proves to be val. 
missouriensis, not recorded from Virginia. 

Wishing to try the Rappahannock again, we proceeded t 
Port Royal, but, the shore there being not very available im 
limited time, we contented ourselves with Rhynchospora mactt- 
stachya var. colpophila and then drove farther down-river it 
Caroline County, finally taking a farm-road from near Retum 
to the river-margin. The old place on the river, now owned by 
Mr. and Mrs. Snowden, is very interesting. Mr. Snowden, @ 
retired teacher, and his alert wife fully value the traditions of the 
old plantation and we were inclined, as they showed us portious 
of the buildings and many Indian relics dug up on the grounds, 
to forget that we had come to look at the shore. Here wis 
Ericocaulon Parkeri, our first from this river; but we soon becaie 
absorbed in the masses of trees and shrubs on the bank and back 
of the beach. Everything cultivated on the old plantation had 
evidently run wild and multiplied on the steep bank. Many 
familiar cultivated shrubs and trees there abound, and the 
shrubby Vinea major L., with branches 6 feet long, made 
wonderful dark-leaved thicket. It is unnecessary here to make 

a catalogue of old garden plants, but the most notable of the 
naturalizations was Kentucky Coffee Tree, Gymmnocladus iat 
here at home and heavily (in both senses) fruiting. A few 

to the southeast, we turned in near Loretto in Essex County au 
came to another stretch of shore, there establishing Rappabat 
nock stations for Isoetes saccharata, Aneilema Keisak Hassk. _ 
some other tidal-marsh species. H ypericum prolificum abound 
and, in the woods, Poncirus trifoliata (L.) Raf. was loaded ¥! 
fruit. We had been amazed when, some years ago, We 

this small Asiatic orange slightly naturalized near Claremont © 
= James. On the Rappahannock it is 60 miles farther nort : 

( Planning to make a last trip of the season to productive © 
tions in Greensville County, we decided that, instead of followiné 
the usual roads from below Petersburg into the city, there P? 
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up the route to Emporia, we would go south on U. 8. Route 1 

and pick up a cross-road to the Emporia route. The road from 

McKenney, 15 or 20 miles back in the Piedmont, straight across 

to Stony Creek at the inner border of the Coastal Plain, was one 

we had never taken; that seemed the proper choice and it would 

get us promptly to Stony Creek, thence to Emporia. We some- 

how never learn that, if we want promptly to reach a distant 

point, it is unwise to take an unfamiliar road! Promptly when 

we swung from Route 1 at McKenney into the Stony Creek road, 

I called a halt. At the border of the woods I saw too many 

Coastal Plain plants. A couple of hours in flat pineland, a 

characteristic Coastal Plain habitat, revealed that, back here in 

supposed Piedmont country, there is a tongue of typical Coastal 

Plain deposits and vegetation, an evident arm or inlet of the 

Miocene sea. Helianthus angustifolius, Cirsium virginianum and 

Solidago perlonga Fernald were conspicuous and dominant, all 

belonging chiefly to the rockless area to the east, and soon we 

were collecting Gentiana cherokeensis (W. P. Lemmon) Fernald, 

the species of northwestern Georgia which had its only known 

additional station in the flat pineland east of Stony Creek. 

Then Correll brought in characteristic material of Hypericum 

denticulatum Walt., a species we had known in eastern Virginia 

only from a single small station in Greensville County. It was 

late in the season, consequently most species were now unrecog- 

nizable but sharing the thicket with Chionanthus, as abundant 

as we have ever seen it, was a shrub quite new to the Coastal 

Plain list, the inland Viburnum Rafinesquianum Schultes. 

Furthermore, here was the same puzzling M uhlenbergia which in 

late August of 1938 had perplexed us in Assamoosick Swamp 

and, again, in October of that year had seemed both strange and 

familiar to us in the flat pinelands, with Gentiana cherokeensis, 

east of Stony Creek. Turning up now with the same associates 

in the flat pineland near McKenney, it has more than piqued our 

curiosity; and well it might, for it proves to be the very charac- 

teristic M. brachyphylla Bush, heretofore known in low woods 

and prairies from Texas to Nebraska, Iowa, Illinois and Indiana. 
Obviously the flat pineland just east of McKenney needs atten- 

tion through the season. 

iving slowly now, for the immediate problem was the 
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important one, we noted many spots for future exploration and 

shortly before leaving Dinwiddie County we were attracted toa 

wet depression in the woods. It was a typical bit of Coastal 

Plain, mossy and wet and given over largely to the local Rhynche- 

spora cephalantha Gray, Xyris platylepis and other charactenistic 

and local species of the Coastal Plain; and bordering the swamp 

there were as handsome and profusely fruiting shrubs of the 

tropical Cyrilla racemiflora as we ever saw. We had been, and 

who would not be, very enthusiastic over the great beauty of 

fruiting Cyrilla at the eastern border of the Dismal Swamp but 

here, at a new northern and inland limit, it was quite as beautiful. 

Obviously, having spent some hours in covering the 18 miles 

of fine road between McKenney and Stony Creek, we must 

postpone much of the Greensville County programme. We, 
consequently, went in to Emporia for one of the delicious and 

sumptuous dinners supplied by Mrs. Harrison and then drove 

north to the region of Orion. It was important to Wy agall 

(after many failures) to find flowers on the puzzling Aconitum 

which leans over a woodland brook slightly below Double 

Bridge. At last there was a flower, a solitary one on 4 single 

plant. The two colonies here and the one at Carey Bridge al® 

too much shaded for flowering, but the single specimen sé 

settles the identity. The plant will be described and illustrated ‘ 

Lycopodium lucidulum, and Correll, always with an eye ™ 

orchids, contributed a specimen of Spiranthes ovalis, 

known at several stations but not in Greensville County. 

Some years earlier we had picked up a few plants of the pink 

com in bottomland-woods of Fontaine Creek, sou 

Haley’s Bridge. The species is known only from Ravel 

original collections, made in 1846 at Santee Canal, South Care | 

lina, and our meagre material. Starting again oD this : 

errand, we safely passed Emporia and got nearly to Taylot® 

Millpond, where on a mossy savannah-like swale Ly¢ with 

carolinianum, at its only known Virginia station, mingles © 

other paludal species. Wishing to show this Lycopaatu™ 

assemblage to Correll, we took time off. During ou 
visits there the swale was drowned by heavy rains a? we 
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at disadvantage in collecting. Now it was comfortably dry and 
we could see the plants. Some colonies of Lycopodium inundatum 
var. adpressum Chapman were of the forma polyclavatum 
(McDonald) Fernald; and growing with it there was a similar 
form, with forked fruiting branches, of the coarser var. Bigelovii, 
the latter form not previously known. These were, however, 
relatively ‘‘small potatoes’’ as compared with the next discovery. 
Muhlenbergia capillaris, with delicate purple panicles, grows in 
small clumps in relatively dry soils of eastern Virginia, but here, 
occupying perhaps an acre of wet sphagnous swale or savannah, 
there was a solid stand of a Muhlenbergia, in dense tussocks, 
with bronzy-brown panicles just flowering in mid-October. The 
obvious course was to take a good series of it. It is fortunate 
that we did so, for, whereas M. capillaris has prolonged and 
slender glumes and long awns, the plant from near Taylor’s 
Millpond has the glumes broad, short and bluntish and the awns 

very short. It is M. expansa (DC.) Trin., heretofore unknown 
north of southeastern North Carolina. 

The stretch of bottomland on Fontaine Creek, where we 

vaguely remembered getting Boltonia Ravenelii, has grown up to 

a dense mass of giant herbs, and search for an hour or more 
failed to bring it to light. Another year, slightly earlier in the 
season, we may have better luck; but one plant of this area 

greatly interested us. We had already collected it, in September, 

at the margin of a bottomland of the Blackwater in Southampton, 

then immature. Now it was in splendid condition, a Panicum 
dichotomiflorum with tiny spikelets like those of the Cape Cod 
and New Jersey var. puritanorum Svenson, but the plants gigan- 

tic, with sprawling culms more than 6 feet long, primary panicles 
more than a foot long and principal leaves more than an inch 

broad. In the relatively dwarf northern var. puritanorum the 
narrow leaves are smooth, in this Virginia plant harshly scabrous. 

It will be described in Part II. In crossing the now dried-out 

bed of Fontaine Creek we found the logs and mossy islets carpeted 
with Micranthemum umbrosum (Walt.) Blake. We had previously 
known it along Three Creek, of the Nottoway System, and on the 
Blackwater in Isle of Wight County; now we record it from the 

Meherrin system. ‘ 
Our last day in a very hurried trip had yielded one species 



376 Rhodora [Ocroser 

new to Virginia and a geographic variety and a minor form nev 

to science. In fact, during our eight days in the field in October 

we had maintained a daily average of more than two plantsmeW 

to the state, at least one a day new to science. Starting 

seventh century with a score of 50 as a liberal margin, we had 

overtopped the 700 additions to the state flora by 51 extrt; 

that in a region actively investigated at intervals through mine 
seasons. But we have not reached the end. Only the restit 

tions on use of gasoline blocked our programme in 1942, whet, 

in an area not previously appreciated, we were getting ina singe 
day four native plants new to Virginia, three of them apparently 
new to science. Repeating my statements in previous articles: 

There is plenty to do; there are few thoroughly prepared to doit. 

Part II. RANGE-EXTENSIONS, TECHNICAL 

Nores AND REVISIONS 

In Part II, as in previous papers of the series, I have assembled 

in compact form for quick reference, the principal records 
range-extensions found in the diffuse narrative. With them 9 
some not there noted and a few based upon collections made a 
others. Several revisions of groups growing out of our ‘b 

observations are included. The plates have been prepared | 
utmost patience by my assistant, Dr. Bernice G. Schuber 
The cost of the engraver’s blocks has been partly met through # 
appropriation for personal research from the Depart™ i 
Biology of Harvard University. For meeting a large part oft i 
expense of their reproduction I am again indebted to the 
osity of Mr. Long. In the citation of specimens (except ee 

descriptions or in formal revisions) the collectors, Ferm’ 
Long (or their associates) are omitted. Plants thought 1 bet 
been previously unrecorded from the state are indicated by 2 

asterisk (*). nee 
Dryopreris ceLsa (Wm. Palmer) Small. Many additie 30 

stations in Surry, Nansemond and Norfolk Counties; of 
abundant as to invade soft-shoulders of roads in ealcal 

ee p. 354. - rich Osmunpa Cuayrontana L. Isue or WicHT CouNT® Fort 
calcareous wooded slopes along James River, west of er 
Fone te 12,912. Only a single plant noticed, our first 

e Voastal Plain of the state. See p. 345. AND 
- CINNAMOMEA L,, var. GLANDULOSA Waters. BING 
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QuEEN County: sphagnous a oe ngewe at head of Garnett 
reek, about 1 mile northeast of St. Stephen’s Church, no. 

13, 209. Very abundant and rie only OK eR See p. 353. 

Lycoroprum LUCcIDULUM Michx. To sg station already 
reported in Southampton County add o n GREENSVILLE 
County: rich woods along brook entering Nottoway River below 
Double ali — of Orion, no. 13,506. 3 
L. INUNDATUM L., var. ADPRESSUM Chapm., forma Po 

VATUM (McDonald) Fern. in Ruopora, lit 405 (1940). To. the 

station in Sussex County add one in GREENSVILLE CouNTY ty one 
Rs and sphagnous meadow northwest of Taylor’s 8 
Millpond, no. 13,853. See p. 375. 

*L. INUNDATUM L., var. BiaeLovu Tuckerm., forma fur 
tum, f. nov., ramibus fertilibus plus minusve arta tia nteotalls § 
GREENSVILLE County, ViRGINIA: argillaceous and sphagnous 

meadow northwest of Taylor’s Millpond, October 14, 1941, 
Fernald & Long, no. 13,852 (TYPE in ahs Gray.; ISOTYPE in 
Herb. Phil. Acad.). With and closely simulating the p receding, 
but with the thick strobiles and loosely rusia caledting 
iccbvile of var. Bigelovit. See p. 375. 

Isonres ENGELMANNI A. Br., var. CAROLINIANA A. A. Eato 
Range extended northward to James Crry County: bottoniand 
woods along Powhatan Creek, northwest of Five Forks, no. 

I. saccHaraTa Engelm. Local range extended to tidal — 
of the Chickahominy and Rappahannock Rivers. CHARL 
City County Pet gery cep River, Graves Landing, sort: of 
Holdcroft, no. 13 New Kent County: Chickahominy 

River, Lanexa, no. fe 508. Essex County: Rappahannock 
River, northeast of Loretto, no. 13,855. See p. 372. 
TYPHA TRUXILLENSIS HBK. To the stations on the cei’ of 

Back Bay add satan t in Princess ANNE County: reed-ma 
i ae pales River, southwest of Pungo Ferry, no. 13, $56. 

p. 3 

bi 

Po Se cee Sprrittus Tuckerm. Range eg slightly 
southward, into Cartes Crry County: fresh ti margin of 

Chickahominy River, near Cypress Bank Taney nos. 13,217 
13,218. ep - 356. 

2 pe eiaecaltisien tie var. MAJoR (Boenn.) Koch. 

sand-beach of James egy! below old Fort Boykin, no. 13,513; 

ds 
AGITTARIA WEATHERBIANA Fern. Range extended north to 

Surry County: forming extensive colonies at margin of sluggish 

Stream, Cypress Swamp, near Sexton, no. 12,920. 
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*S. Eatont J. G. Sm. Sterile plants with fleshy phyllodia and 
no petioled blades or flowering scapes are characteristic in 
fresh tidal mud. They seem to be the poorly understood 8. 
Eatoni, not recorded from south of the lower Delaware. Essex 
County: shore of Rappahannock River, northeast of Loretto, 
no. 13,858. New Kenr County: Lacey Creek, west of Walker, 

River, Matahunk Neck, no. 13,857. See pp. 356 and 368. 
*8. ENGELMANNIANA J. G. Smith, forma priatata Fern. Nor- 

FOLK County: sphagnous and peaty thickets near Jericho Ditch, 

no. 13,516. Although Smith, in his Revision of the North 

therefore, noteworthy that in July, 1895, the late C. S. Walliam- 

Carolina. See p. 365. 
[EcHINopoRUS TENELLUS (Martius) Buchenau was reported in Mr. 

Erlanson’s Flora of the Peninsula of Virginia, Papers Mich. Acad. ig 
Arts and Lett. iv. 120 (1924), as occurring along the Chickahominy 4 
Lanexa, Grimes, no. 4135. The specimen in the Gray Herbarium of no. 
4135 is of Sagittaria subulata (L.) Buchenau, a common species 02 ig 
shores of the Chickahominy. No, 4135 in Grimes’s own series (at 
New York Botanical Garden), labeled Echinodorus tenellus, is a very rare 
new species of Bacopa (of the Scrophulariaceae), which, it is safe to assert, 
was not found at Lanexa! The bases of the report of Z. tenellus a 
completely confused.] ; 

Limnozium Sponeia (Bosc) Steud. To the few stations 
Princess Anne County add the following in NorFoLk CouNt® 
springy spots and rills, sandy and peaty margin of Lake Dru 
mond, near Jericho Ditch, Great Dismal Swamp, west of Wallace: | 
ton, no. 13,519; very abundant in lowest areas of river asi 
along Northwest River, northeast of Northwest, n0- 13,00 
See pp. 365 and 370. 

The correct citation of the name is Limnobium Spongia ee: 
Steudel, Nom. ed. 2, ii. 45 (1841); not (Bose) L. C. Richard 
given in Britton & Brown, Ill. Fl. i. 94 (1896) and accepte 
others. The original very detailed description, with Flat: 
plate, was under Hydrocharis Spongia Bosc, Ann. Mus. di : 
Nat. Paris, ix. 396, t. 30 (1807). In Mém. Inst. Paris, 9" 



1942] Fernald,—Additions to the Flora of Virginia 379 

t. 8 (1812) Richard described as new and gave a very detailed 
plate of L. Bosci (not L. Spongia as recently cited) and on page 
66 (the page cited by Britton & Brown for L. Spongia) he 
defined the genus Limnobium, without using any specific name; 
but on page 78, in an enumeration of genera and species of the 
family, he cited Bose’s original name in the synonymy of L. 
Bosci. The original specific name, Spongia, was first transferred 
into Limnobium by Steudel. 

*Bromus RACEMosus L. IsLE oF Wiaut CouNTy: waste 

ground back of sand-beach of Burwell’s Bay, James River, below 
Rushmere (Fergusson’s Wharf), no. 12,923. Not mapped by 
Hitchcock from Virginia. See p. 344. 

. ARVENSIS L. Is_e or WicHt County: border of sige ene 
field back of James Bae: west of old Fort Boykin, no. 
Cited nd ae only from eastern Maryland. See p. us 4, 

B. ans L. Iste or Wicut County: specimens from 
Sock aos sae and calcareous blufis neta Burwell’s Bay, 

low Rushmere, no. 12,926, establish a record of 2 m. in height, 
with leaves 2 cm. broad. 

ESTUCA RUBRA L. Extending up the James to northern 
NANSEMOND CoUNTY: upper border of sandy beach of James 
River, Eclipse, no. 12,9 

IPLACHNE pee Bicknell. Extending inland to Essex 
County: damp sand back of beach of Rappahannock River at 
Ware’s Wharf, northeast of Dunnsville, no. 13,226. See e p. 354. 

Etymus virginicus L. IsLte or WIGH t County specimens 

range extended south from New J ersey to CHARLES City CouNTY: 
nla swamp S Chickahominy River, Cypress Bank Landing, 

1 Wicut County: base of rich calcareous 
=r slopes Burwell’s Bay, James River, below Rushmere, 

sae 

ge FILIFORMIS (Lam. ) Beauv. Local range extended 

0 Prince GrorcEe County: weed in cultivated field by James 
River, Jordan Point, ie 13,530. In Ruopors, xlii. 390 (1940) 
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AGROSTIS STOLONIFERA L., var. compacta Hartm. To the 
few recorded stations add one in NANSEMOND County: border dl 
rackish marsh along Western Branch, south of Reid’s Ferny, 

no. 13,231. 

*PHLEUM PRATENSE L., var. NoposuM (L.) Richter. ISLE OF 
Wicut County: turfy waste ground back of sand-beach 
Burwell’s Bay, James River, below Rushmere (Fergussolls — 
Wharf), no. 12,935.—Differing from typical P. pratense in ils 
more slender inflorescence, with shorter and smoother spikelets, 

See p. 34 
*MUHLENBERGIA EXPANSA (DC.) ‘Trin. Ge trichopodes 

Chapm.). GrEENSVILLE County: argillaceous and sphagnols 
meadow northwest of Taylor’s Millpond, no. 13,866, growing il 
large stools over an extensive area. The first from north 

Wilmington and adjacent area in southeastern North Carolina. 
See p. 375. 

*M. BRACHYPHYLLA Bush. Sussex County: border of Assr 
moosick Swamp, about 2 miles northeast of Homeville, no. 8956; 
moist argillaceous pineland about 2 miles east of Stony Creek; 
no. 9532. Dinwippiz County: open argillaceous low W 
just east of McKenney, no. 13,865.—First from east of Indians, 
Missouri and eastern Texas, Deam speaking of it as growing t 
Indiana “in low, flat woods’’, Palmer & Steyermark assigning. 

awned lemmas of M. tenuiflora of more upland and kee 
habitats, the slender lateral branches numerous and te 

by exserted panicles, the internodes glabrous throughout 

barely scabrous at summit, the callus and base of lemma bea 
See p. 373. ie 

_ PaspaLuM FLUITANS (Ell.) Kunth. To the few record 
tions add one in Sournampron County: open muddy and 
borders of pools, alluvial bottomlands of Three Creek, Dey | 

367 ville, no. 13,538. See p. 367. 
ANICUM CAERULESCENS Hack. Local range extended inland P df 

to Dinwippre Counry: open argillaceous low woods just east : 

13,872 fo 
. MUTABILE Seribn. & Sm. Local range extended 7 pan 

. Raveneti Scribn. & Merr. Range extended no 
a County: sandy oak woods southwest of Ayiet f 
no, 13,245. ‘g 7 ; val: 

*PANICUM DICHOTOMIFLORUM Michx., var. imperioru™, 
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ov., culmis crassis 0.8-2 m. altis deinde depressis fureatisque; 
vaginis glabris, laminis primariis 0.7—2.5 em. latis paginis super- 
ioribus seaberrimis; paniculis primariis breviter a 2-4 dm. 
longis, paniculis lateralibus deinde numerosis late ovoideis 
ramis horizontaliter divergentibus; spiculis grigeas icaacees 
tis vel anguste ellipsoideis breviter acutiusculis 1.8-2.3 mm 
longis, gluma superiore lemmateque sterili submembranaceis 
fructus paullo superantibus.—Vireria: damp clearing in w 
along Blackwater iver, east of Oak Grove School, Southampton 
County, September 11, 1941, Fernald & Long, no. 13,540 (prim- 
ary panicle partly expanded) ; wooded bott omland, Fontaine 
Creek, southwest of Haley’s Bridge, gpl County, meer 
ber 14, 1941, Fernald & takes no. 13,877 (vTypx in Herb. 
Isotype in Herb. Phil. Acad. ) primary aes over-ripe, ase 
panicles mature. See p. 375 

Panicum dichotomiflorum, var. imperiorum (of the Dominions) 

is the southern representative of var. puritanorum Svenson in 

Ruopora, xxii. 154 (1920). In its short, thick and short-tipped 
spikelets with submembranaceous 2nd. glume and sterile lemma 

it is inseparable from the northern var. puritanorum and might 

be taken for a gigantic development of that small plant (culms 

slender, 0.3-6 dm. high or long; leaf-blades 1-8 mm. broad; 

primary panicle 0.2-2.5 dm. long); but var. puritanorum has the 

leaf-surfaces quite smooth (margins sometimes scabridulous), 

while the surfaces of the blades of var. imperiorum are harsh 

above and often below. In typical P. dichotomiflorum and var. 

geniculatum (Wood) Fernald in Ruopora, xxxviii. 387, pl. 441, 

fig. 2 (1936) and var. bartowense (Scribn. & Merr.) Fernald, |. e. 

the more slender and acuminate spikelets are 2.63.6 mm. long, 
the 2nd. glume and sterile lemma subcoriaceous. 

P. HEMITOMON Ftailee, To the few recorded Virginia stations 
add one in NorrotK County extensive colonies at border of 

nov. me 

(1816). P. Eltottianum Schultes, Mant. ii. 256 aoe) S. 
gibba (Ell.) Nash in Britton, Man. 89 (1 1901). See p. 355. 

Typical Sacciolepis striata is glabrous throughout. The type 

of the species is Clayton’s no. 590 in the Linnean Herbarium, 

described by Linnaeus as Holcus striatus L. Sp. Pl. ii. 1048 

(1753), withan unusually full diagnosis, with “vaginis crassiusculis 
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striatis”, but no mention of pubescence. The Grovonian deserip- 
tion of no. 590, cited by Linnaeus, similarly makes no mention 
of pubescence; and a photograph of this type, in the Gry 
Herbarium, shows perfectly glabrous sheaths. This plant, with 
glabrous sheaths is wide-ranging, from Texas to Florida and the 
West Indies, northward to Oklahoma, Tennessee and on tlt 
Coastal Plain to southern New Jersey. All our collections from 
the James River northward belong to it. 

South of the James in Virginia the plant sometimes has the 
lower, middle and sometimes the upper sheaths hirsute, this 
hirsute-sheathed form occurring occasionally to Florida al 
Texas; but that it is less common south of Virginia than the 
glabrous-sheathed plant is evident even from the meagre replt 
sentation of the species in the Gray Herbarium: from North 
Carolina typical S. striata (glabrous sheaths) 3, forma gia 
(hirsute sheaths) 1; Florida, typical S. striata 17, forma gibba |. 
Forma gibba is Panicum gibbum Ell. or Sacciolepis gibba ( 
Nash; Elliott’s detailed description noting the “leaves - «° 
somewhat scabrous, pubescent, expanding; sheaths . - >’ 
the lower ones hispid”’. 

Virginia material in the Gray Herbarium is as follom 
SACCIOLEPIS sTriATA (L.) Nash (typical). STAFFORD Count! 
Brooke, F. J. Hermann, no. 10,408. New Har 
Windsor Shades, no. 11,244. Warwick County: east of : 
ot no. 8579. Princess ANNE County: near Creed’ ™ 

Vir _*Forma qrppa (Ell.) Fern. Princess ANNE COUNT oll 
ginia Beach, Heller, no. 1263, Fernald, Griscom & Long, ee ie 
Rifle Range, south of Rudy Inlet, no. 4264; Cedar Islanc 
12,260. _Norrotk County: Lake Drummond, Great ethwest 
Swamp, no. 13,238; border of wooded swamp along Nori 
est southeast of Cornland, no. 13,879. DrnwipDI# 

7294 
EcHINOCHLOA WAurert (Pursh) Heller, forma wet er Range extended inland to NorrotkK CouNTY: ieg. 

and thickets near the Feeder Ditch from Lake Drum™ 
Great Dismal Swamp, west of Wallaceton, no. 13,5453 deen 
and mud, southeastern shore of Lake Drummond, ie ETARIA MAGNA Griseb. Add other stations 12 North County: border of roadside ditch in wooded swamp alone so, west River, southeast of Cornland, no. 13,882; f Dru 

Kent Count | 

= ON 
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ERIANTHUS BREVIBARBIS Michx. To the single recorded sta- 
tion add another in Sussex County: alluvial woods along Notto- 
way River, Green Church Bridge, northwest of Owen’s Store, no. 
13,884. 
*ANDROPOGON PRAEMATURUS Fernald, forma hirtivaginatus, 

f. nov., vaginis basilaribus hirtis vel pilosis. Typm: open pine- 
land near Mason’s Siding, about 1 mile north of Henry, Sussex 
County, Virginia, August 3, 1941, Fernald & Long, no. 13,248. 

Andropogon praematurus Fernald in Ruopora, xlii. 413, t. 626, 
figs. 1-3 (1940), like so many species of the genus, has the sheaths 
either quite glabrous or obviously pubescent. The TYPE, 
Fernald & Long, no. 10,092, is strictly glabrous. The originally 
cited material of A. praematurus consisted of both the glabrous 
and the pubescent-sheathed forms, which often, as in other 

species, grow side by side. 

Cyprrus ovuLaris (Michx.) Torr., var. spHAERICUS Boeckl. 
To the single recorded station add three others. James CrtTy 
County: sandy roadside bank about 2 miles northwest of Toano, 
no. 13,258; clearing in woods south of Ewell, no. 13,259. GREENS- 
VILLE County: exsiccated argillaceous fallow field near Meherrin 
River, northeast of Gaskins, no. 13,261. 
_ Fiwpristyiis castanea (Michx.) Vahl. Range extended 
inland to Essex County: damp sand back of beach of Rappa- 
hannock River at Ware’s Wharf, northeast of Dunnsville, no. 
13,270. See p. 354. = 

- CAROLINIANA (Lam.) Fern. With the last, no. 13,271. 
See p. 354. 
ELEOcHARIS PARVULA (R. & 8.) Link. Extensive inland sta- 

border of salt marsh by James River, Eclipse, no. 12,945. 
. ALBIDA Torr. Extending inland to Essex County: damp 

Scrrpus PoLyPHYLLus Vahl. Kine Wiiiram County: border 

of magnolia swamp about 2 miles northeast of St. Stephen's 
Church, no. 13,272. Our first collection on the Coastal Plain of 
the state. See 53. he 

*S. ERIopHoRUM Michx., forma praelongus, f. nov., spiculis 
deinde 8-12 mm. longis.—VirGIniA: damp peaty gett it 
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River near Northwest, October 11, 1941, Fernald & Long, no. 
13,894 (ryPE in Herb. Gra Vids 

The counterpart in Scirpus Eriophorum of similar forms with 

the rachillas of the spikelets much prolonged, such as are oct — 

sionally found in other species of the genus and in Cyperus an 

other genera. In both collections of forma praelongus the i 

florescence is very small for the species, only 11.5 dm. high ani 

about 1 dm. broad. Well developed typical S. Eriophorin 

(with spikelets 3-7 mm. long) has the inflorescence 2-3.5 dm. 

high and 1.5-2.5 dm. broad. In forma praelongus the vigor i 

the plant seems to concentrate on the spikelets! 
ERIoPHORUM virGiINicuM L. To the few recorded stations 

the Coastal Plain of the state add one in Norroik Count 

sphagnous and peaty thickets near Jericho Ditch, Lake Drum 
mond, Great Dismal Swamp, west of Wallaceton, no. 13,sll) 
See p. 364. 
RuyNcHospora MAcrostacuya Torr. Thus far typical R 

macrostachya is known in the state only from shores of Lake 

Drummond. To old collections by others, add our 0s. 13,508 
and 13,564, both from Norro.tk County. See p. 364, 

. MACROSTACHYA Torr., var. COLPOPHILA Fernald & Gale. 
To the localities pinky listed add the following, all on fest 
tidal shores and marshes. CAROLINE COUNTY: hannotk 

River, northeast of Loretto, no. 13,898. CHARLES Crry Count! He 
Chickahominy River Cypres ss Bank Landing, 00. oe 
Norroux County: Northwest River near Northwest, 00. I 

das 

opening in wooded swamp of North Landing River, ee a 

ngo Ferry, no. 13,899. Our first evidence = this circum 
species on the Coastal Plain of the state. See a 

R. Harveyt Wm. Boott. To the few soma stations 

one in Sussex County: very local, open ere near Mason , 
Siding, about 1 mile north of Henry, no. 

ALAROCEPHALA Fernald & Gale.  Nonroux d, 
finely developed and abundant on shores of ine Dri 
nos. 13,276, 13,277 and 13,540. See pp. 359 a id 

R. capuca Ell, To the several localized beeek a 
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lowing in Norrotk County: wooded river-swamp and margin of 

Northwest River, northeast of Northwest, nos. 13,904 and 13,905. 

See p.- 
*R. miuracea (Lam.) Gray. Norrotk County: old specimen 

in Herb. Phil. Acad., coll. Reed. 

*CLADIUM MARISCoIDES (Muhl.) Torr. Princess ANNE 

County: border of swampy or inundated woods, north of Black- 

water River, no. 3802; savannah-like opening in wooded swamp 

of North Landing River, west of Pungo Ferry, no. 13,907. 

Norro.k County: fresh reed-marsh and swale along Northwest 

River, near Northwest, no. 13,906. 
*Carex Rurum Mackenz. Smyra County: at 2500 feet 

along Nick’s Creek, near base of Pine Glade Mountain, June 4, 

1892, J. K. Small, distrib. as C. echinata Murr.—C. Ruthii, 

described from Big Craggy Mountain, Buncombe County, 

when the westernmost counties of Virginia are thoroughly 

C. Normais Mackenz. To the very few recorded Coastal 

Plain stations add one in Surry County: alluvial woods along 

Gray’s Creek, west of Old Courthouse Corners, no. 9845. 

, . . * a . . 

between Buckroe and Hampton, Robinson, no. 338"; both distrib. 
as C. straminea. Sussex County: alluvial bottomland woods 
along Nottoway River, west of Homeville, no. 11,754; swales 
and wet thickets south of Stony Creek, no. 11,755. ; 

. HORMATHODES Fern. To Grimes’s stations in James City 

County add one in Iste or WicHT County: swale by Burwell’s 
Bay, — River, at Bailey’s Beach, near Rushmere, no. 12,000. 
ep 4, 

. PHYSORHYNCHA Liebm. Drixwippie County: dry mead- 

ow, clearing along Appomattox River, just above the “fall- 
line”, about 2 miles west of Petersburg, no. 11,770; extension 
north from South Carolina. as 

*C. NIGROMARGINATA Schweinitz, var. FLORIDANA (Schweinitz) 

Kiikenthal (C. floridana). Exizasera Crty County: in the 
Peet kG Fortress Monroe, April 8, 1887, G. G. K ennedy 1 

y Herb. 
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Var. floridana differs from Carex nigromarginata in its 
stoloniferous habit, with horizontally elongate, slender 
less fibrillose bases of the old leaves, uniformly pale 
nigromarginata may have the scales pale), and less she 
gonous achenes. Inthe North American Flora, xviii‘. 192( 
Mackenzie gives it the range, ‘Georgia and Florida to Te 
adding the “ Nore: Carex nigromarginata Schw. occasionally 
light-colored scales when growing in dense shade. It is pro 
such a specimen which is the basis of the record of Cares flonda 
from Virginia given by Kiikenthal in Engler (Pflanzenreich 
445), from which is taken the statement in Britton & 
(Ill. Fl. ed. 2. 1: 393).”” Dr. Kennedy’s material from 
Monroe, although young, has the horizontal and slender 
nearly 2 dm. long, the scarcely fibrillose sheaths and the 
spikes which in combination place it in var. floridana. 9m 

larly, Weatherby & Griscom’s no. 16,460 from Horry Count 
South Carolina, was correctly reported by them as var. Jr 
(when they proposed the reduction of C. floridana to the 
status already given it by Kiikenthal in 1909) in R 
Xxxvi. 39 (1934). 

& . Han 
Herb. Gray.; isorypr in Herb. Phil. Acad.); woods near 

6, 1905, C. F. Wheeler. ALABAMA: wet W! 12, 
half a mile south of Ocklocknee, Leon County, April ; 
R. M. Harper, no. 13. ae 

however, has the pistillate scales very short, only mm. long and about one fourth the length of the of | whereas in var. rostellata they are about half the length Vo 



1942) Fernald,—Additions to the Flora of Virginia 387 

perigynia. In eastern Virginia, typical C. abscondita, a plant 
with subflaccid leaves, essentially beakless perigynia 2. mm. 
long and scales rarely more than one third their length, is a 
plant of the richest woodlands. Var. rostellafa, on the other 
hand, occurs in acid and swampy pine barren. 

*X C. absconditiformis. hybr. nov. (C. abscondita Mackenz. 
xX C. laxiculmis Schwein.), lente Kore C. absconditam et C. 
Prine raunewt foliis pallide viridibus subglaucescentibus 

is 7-10 mm. latis; culmis vel 0.5-1.5 em. altis 
bracteis Aa iy prolongatis spiculisque ut in C. abscondita vel 
culmis elongatis 3—4.5 dm. altis spicis oe longe pedunculatis, 
uaibicia longe pedunculatis, bracteis brevibus.—VirGINiIa 
bottomland woods along Nottoway River, east of Poike. Sussex 
County, June 13, 1941, Fernald & Long, no. 12,969 (TYPE in 
Herb. Gray.; isorypr in Herb. Phil. Acad.); rich woods south of 
Hotwater, James City County, July 22, 1938, Fernald & Long, 
no. 8622. . 348. 

X Carex absconditiformis greatly puzzled us in the field, where 
a considerable carpet of it combines in a most perplexing fashion 
the characters of C. abscondita and C. laxiculmis. Typical C. 
abscondita has the culms 0.5-2 dm. high, mostly somewhat hidden 
among the bases of the prolonged leaves (up to 3 dm. long and 

4-9 mm. broad); the bracts greatly prolonged above the inflo- 
rescence, the upper subspathiform and much overtopping the 
crowded upper spikes, this fascicle of spikes with the short stami- 
nate one shorter than and somewhat hidden among the pistillate 

ones; and the pistillate scales are blunt. C. laxiculmis has 

elongate culms, up to 6 dm. high, these mostly overtopping the 
very glaucous leaves (up to 4.5 dm. long and to 12 mm. broad), 

the spikes scattered on long arching peduncles in the axils of 
relatively short and narrow non-spathiform bracts, the long 

Staminate spike raised on a long peduncle; and the pistillate 
scales are awned or pointed. 

X Carex absconditiformis is as exact a combination of the two 

as can be imagined: leaves as long and broad as in C. laxiculmis 
but not so glaucous; some short culms of C. abscondita, with the 

prolonged and spathiform bracts, crowded upper pistillate spikes 
and hidden staminate one, with pistillate scales either blunt or 

cuspidate; other culms from the same crown prolonged and with 
short bracts, seattered and long-peduncled pistillate spikes, with 
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the long staminate spike peduncled and the pistillate scales oftes 
blunt, as in C. abscondita. 

’ . COPULATA (Bailey) Mackenzie (C. digitalis Willd. X 
C. laxiculmis Schwein.) y Country: dry woods near Black- 
water River, about 1 mile southwest of Dendron, no. 12,964 
Sussex County: bottomland woods along Nottoway River, east 
of Huske, no. 12,970. See p. 348. 

X Carex copulata is, it seems to me, a semi-fertile hybrid of ¢. 
digitalis and C.laxiculmis. The trivial name was given by Bailey 
because the plant seemed to him to unite those two species 
His original account was as follows: 

Larger than the species, the culms weak and reclining, sometimes 
two feet long; leaves twice or thrice broader; spikes shorter and oy 
perigynium mostly larger—Woods, central Michigan, where 

haracte 
separate them. I find it to be connected with C. digitalis by ile 
mediate forms.—Bailey in Mem. Torr. Bot. Cl. i. 47 (1889). 

It could have been said with more precision that it is “col 
nected with” C. laxiculmis. Its broad and prolonged leaves, weak 

culms, ‘‘sometimes two feet long”, its shorter and heavier 
and larger pevigynia are characters of the latter. Lack of bloom 

and the ‘“‘minor characters” unstated placed it with C. digitalis 
Additional material showing it to be as near C. /amewil 
Schwein. (C. retrocurva Dewey), I transferred it as C. lanione 

var. copulata in Ruopora, viii. 183 (1906); but Mackenze tre’ 

it as a species, C. copulata (Bailey) Mackenzie in N. Am. 

xviii. 251 (1935). Mackenzie cites it from New Jersey: eo 
sylvania, Ohio, Michigan, Indiana, Iowa and Missouri; and 
says with characteristic assurance: ‘It is widely distributed 0! : : 8 
18 certainly not a hybrid.” Having once camped for “a 
month with Mackenzie and witnessed the promptmess 
which he decided, when no other member of the patty - 
find and none of the material collected shows “a 
achenes, that X C. mainensis Porter is a fertile species, 1! ‘elf 
to look into matters before accepting his verdicts 80 posit! ; 
asserted. So with x C, copulata. C.. digitalis and C . la het 
are certainly good species. Xx C. copulata so combine had 
characters that Bailey threw it both ways and stated that!" 

PIS eR Ee 
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characters of both. In the Gray Herbarium the material gives 
the following score. ' 

CoNnNECTICUT: Waterford, June 13, 1896, C. B. Graves, no good peri- 
gynia 
New ge RSEY: Lower Valley, Hunterdon County, June 30, 1938, 

Benner, 8201, no developed perigynia at this late date ; Pensauken, 
Camden Comer ‘June 15, 1918, Long, no. 19,091, no developed pe —— 
Blackwood, Gloucester County, June 1, 1918, Long, no. 18,824 no evel- 
oped perigynia 
PENNSYLVANIA: Lycoming County, May 27, 1939, Wahl, no. 291, 

perigynia soft, not well filled; Leolyn, Tioga ‘County, June 5, 1937, 
Clausen & Wahl, no. 2512, some iver in distended, most of them not. 

VIRGINIA: th aed ye 14, 1941, Fernald & Long, eg; ,964, Lang 

Micitioa: Prati June 1, 1886, Bay, fe pean no. 161 

Charles A. Tide distended poor 
Onto: Florence, 7 24 sella, perigynia not distended. 
Inpiana: Hunterto 6, Atle Coats, May 17, 1915, ss dhare no. 15,692, 
rigynia not di 
ILurvots: Joliet, cn 15, 1904, Wheeler & Skeels, no. 268, perigynia 

mostly not distended. 

Material of characteristic Carex digitalis and of C. laziculmis 
shows no such proportion of unfilled perigynia. 

C. te pacing Nutt. To the very few recorded mae gged a ap 
in King aNp QuEEN County: sphagnous magnolia swamp a 
head of Garters Creek, about 1 mile Suabaaet of St. eli s 
Sok no. 13,285. See 

. 370. 

E. Parkert Robins. Local range extended to fresh tidal 
shores in ‘yi pes CHARLES pea Soe ek Chickahominy 

aka near Cypress Bank Landing, no. 13,287. New KENT 

TY: Lacey Creek, west of Walker. no. 13, 576. CAROLINE 
Giomer. Rappahannock River, northwest of Return, no. 13, 
Essex County: sg nnock River, northeast of Loretto, 
hn. 13,910. See p.3 

XYRI8 CAROLINIANA ‘Walt., forma FLaccipa Fern. Local range 

extended to New Kent County; fresh tidal shore of Lacey 

Creek, west of Walker, 0 no. 13,577. 
*X. Fimpriata Ell. Norroitk County: east shore of Lake 

Drummond, Great Dismal Swamp, July 22, 1918, J. Arthur 

Harris, no. C18,119; edge of Lake Drummond, October 2, 1921, 
mes, no. 4527; wet sand and peat, near entrance to Ports- 
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mouth Ditch, Lake Drummond, very scarce, no. 13,585. A 
parently rare as compared with X. caroliniana Walt. and 
difformis Chapm., which abound around Lake Drummond. 

ANEILEMA Krisak Hassk. Range extended north to Essex 
County: sandy and muddy tidal shore of Rappahannock River, 
northeast of Loretto, no. 13,912. Also along south side of James 

iver in Prince Grorce County (Flowerdew ar no. 
12,982) and in Surry County (Claremont, no. 13,586). See p. 372. 

S suBcAUDATUS (Engelm.) Coville & Blake. 
ree extended into Kina anp QuEEN County: sphagnous 

gnolia swamp at head of Garnett Creek, about 1 mile north- 
at of St. Stephen’s Church, no. 13,298, gigantic plants wi 
sprangling inflorescences 2.5 dm. long. See 

J. CAESARIENSIS Coville. To the senttefal stations recorded 
add one in James Ciry County: sphagnous bo of shallow 
peaty pond-hole 14 mile east of Centerville, no. 

VULARIA PupICcA (Walt.) Fern., var. NITIDA ‘(britton) Fern. 
Local range extended into Dinwippie County: scarce in diy 
woods west of Winfield’s Mill, no. 13,916. 
HEMEROCALLIS FULVA L., var. Kwanso Regel. SuRRY 

County: very abundant on nae beach of ‘Cobban Bay, James 
River, northwest of Chippokes, no. 13,3 obviously spread 
from near a deserted and collapsed awiine and rapidly prop- 
agating. 

LACHNANTHES TINCTORIA (Walt.) Ell. Noe County: edge 
tober 2, 1921, 

Berit to Portsmouth Ditch, Lake Peli no. 
NaNsEMoND County: muddy and peaty southwestern 
Lake Drummond, no. 13,590. See pp. 354 and 365. 

So far as we yet know Lake Drummond is the only locality 

Virginia where Lachnanthes is unquestionably indigenous, 
colony on a cranberry-meadow in Augusta County (Carn 
Ruopora, xlii. 92) being, according to Professor Massey, # ne 
able introduction with cranberry-plants. So far as shown } 
the Gray Herbarium Lachnanthes is not found in North <_ 
north of the lower Neuse, nor between Lake Drummond 
Delaware. It was not recorded by Kearney from Lake Drum 
mond. 

*Leucosum agstivum L. Isue or WicHt Co 
acre of densely crowded plants at border of woods (om 12,992: site) near James River, west of old Fort Boykin, if bottol : Hanover Counry: very abundant over many acres 0 
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land woods along Pamunkey River, north of Old Church, no. 
14,131. See p. 344. 

HyYPoxIs LEPTOCARPA Engelm. « Gray. Range extended into 
two additional counties. Surry County: bottomland woods 
— Blackwater River, about 1 mile beens of Dendron, 

12,991. Iste or Wiacut County: sandy, recently cleared 
ode ‘along penta apa pi below Broadwater Bridge, north 
of Zuni, no. 13,306. 

Any ae ea Lindl. To the scattered stations add one 
in GREENSVILLE County: rich woods along brook entering Notto- 
way River below Double Bridge, north of Orion, very rare, no. 
13,921. See p. 374. 
S. CERNUA (L.) Richard, var. oporata (Nutt.) Correll. 

Range extended north to New Kent County: fresh tidal shore 
of Chickahominy River, Lanexa, no. 13,922. 

Basa Sprouts oF QuERcUS ALBA.—In dry woods near the 
Nottoway River, near Peter’s Bridge in Sussex and Southampton 

Counties, there occur dense circles of low oaks with prolonged 
subterranean rooting stems. These low shrubs, often only 2.5-5 

dm. high are all sterile and they do not have the foliage of any 
of the low and stoloniferous species of the extreme South. Re- 
turning in June, 1941, to study them further and, if possible, to 
secure young fruit, we were so fortunate as to find, southwest of 

Lambs, a very complete circle of such young leafy shoots directly 
under the outer tips of the branches of a large standing White 

Oak. Digging down at the inner side of the circle we found that 
the deceptive sprouts were attached to roots, often 3-6 cm. in 
diameter, of the large tree. Such sprouting of Quercus alba is 
not mentioned in any discussions of the species which have come 
tohand. It is represented by our nos. 12,314 and 12,998. 

*X Quercus FerNnow! Trelease (Q. alba X stellata). NANSE- 
MOND County: dry sandy woods above Nansemond River, east 

*Q. pare Walt., forma viripis Trelease. Prince GEORGE 
County: river-swamp of Blackwater River, north of Disputanta, 
no. 5762. Dinwippie County: alluvial woods near head of Old 
Town Creek, northwest of Petersburg, no. 6190. SouTHAMPTON 

County: sandy alluvial bottomlands of Three Creek, Drewry- 
ville, no. 5761. 
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Ordinarily Quercus lyrata has the leaves permanently whitish 

to gray beneath with minute tomentum. The numbers cited 

above have the lower surfaces glabrous and green. Although — 

Trelease’s description is merely in a key, ‘‘ Leaves green beneath 

f. viridis” and he accompanies it by no citation o 

ponctiigin: I assume that trees like the above are what he 

intended. 

PALUSTRIS DuRoi. Range extended southward inte 
GREENSVILLE County: bottomland woods along Meher 
River, northeast of Gaskins, no. 13,000. To be expected i 
North mia a ier i aa deat See p. 349. 

TRIDENTIFERA Sargent. To the single 
Varina station (Suffolk) ited. at Sargent in Bot. Gaz. Ixy. 42 
(1918) add the following from NorroLk County: dry woods 
west of vie Church, Gertie, nos. 13,929 and 13, 930; dry 
woods east of Cedarville, no. 13, 932. GREENSVILLE "County i 

along a seepy old woodroad north of Dahlia, no. 9912, distr 
as Q. nigra X Phellos. See p. 3 

Sargent, Man. Trees N. Am. as 2: 261 (1922) speaks of * Bie 

tridentifera Sarg. rare and local; southwest Virginia to Alabama” : 

ete. Noting in passing that Suffolk, cited with the 0 

description, is in southeastern (not southwest’) Virginia, we 

got the impression that var. tridentifera, which often has some 

simple and narrowly oblong to oblanceolate leaves below 

deeply 3-cleft upper ones, is the result of crossing of Q. migrt 
and Q. Phellos. 

*Q. PHELLos L., forma intonsa, f. nov., foliis subtus sempe 
sericeo-tomentulosis, pilis albidis vel cinereis —DELAWARE y 
es: G Canby. Vrrarnta: large tree in dry woods, 

sd River, above Mt. Folly, York County, July 28, | eae 
Long, no. ‘, 324 leive in Herb. Gra ray-, ance 

Herb, ‘Phil Acad.); swampy woods southeast of Joyner’s " 998, 

Isle of Wight County, July 17, 1940, Fernald & Long, n0- ! : 
Quercus Phellos commonly has the leaves glabrous in 

pubescent upon unfolding, promptly glabrate. Sargent, By! 

Vili. 179 (1895), cites the Canby specimen in the Gray Her 

as the only one he had ever seen with the leaves pa allen 
pubescent beneath. The tree below J oyner’s Bridge had 

and was thought to be perhaps not normal in its foliage. 
large tree above Mt. Folly is sturdy and fertile; there is 2° 4 
tion of its virility 
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*POLYGONUM TENUE Michx. protrusum, 
a Ss igalenioe 1.5-2 mm. ‘cian ‘aint nae Aes ste 
dato-ov. quam interioribus duplo longioribus; achaeniis 
pare all valde exsertis.— VIRGINIA: dry sand of gravel-pit 
near Blackwater River, southeast of ~ ee County, 
October 16, 1941, Fernald & were 937 (Type in Herb. 
Gray.; IsoTYPE in Herb. Phil. Aik "Notable for the very 
octal calyx with vag and rounded sepals and the ave 

rted black achen 
r. grace cilentum, var. nov., foliis 

anguste bf saclascs aanitiatia, primariis 3.5-6.5 em. chygad 5.5- 
10.5 mm. latis, superioribus valde reductis; internodiis s 
oribus perlongis superne ‘aie iteats —Fresh to iaekiahs "tidal 
marshes, southeastern Virainia: brackish marsh along Piscata- 

y Creek, northwest of Dunnsville, Essex County, August 1, 
1941, Fernald & Long, no. 13,331 (Typ in Herb. Gray., IsoTYPE 
n Herb. Phil. Acad.) ; fresh tidal marsh by Lacey Creek, west of 
Walker, New Kent Cou nty, September 9, 1941, Fernald 

13,602 ‘danaitionaly. fresh tidal margin of Chickahominy 
reeled near Cypress Bank Landing, Charles City County, 
September 9, 1941, Fernald & Long, no. 13,602. See p. 353. 

Typical Polygonum sagittatum L. (var. americanum Mees) 

has oblong- to narrowly ovate-lanceolate leaf-blades, the primary 
ones ranging from 1.3-10 em. long and 0.7-2.8 em. broad, aver- 

aging two-fifths as broad as long, the upper ones well developed; 
the upper internodes are retrorsely barbed essentially to summit 

and not conspicuously elongate. In var. gracilentum the upper 

internodes are much longer than the lower and median ones, 

8-14 em. long, smooth (except sometimes toward base) ; and the 

narrow lanceolate leaves average one sixth as broad as long, the 

uppermost becoming reduced to tiny bracteiform blades. 

*CHENoPopIUM BERLANDIERI Moq. Drinwippie Counry: 
abundant and spreading from a freight-yard, Petersburg, no. 
13,941. GrEENSVILLE County: railroad-yard, North Emporia, 
no. 9320 (distrib. as C. album L., var. viride). A southwestern 
i na casually naturalized from South Carolina to New 

*C. PAGANUM Reichenb. Kine Witu1am County: border 
cultivated £ field, Cohoke, no. 12,646. Although cited by peantley 

in N. Am. Fi. xxit, 23 (1916) as found “throughout the United 
States”, there is no previous material in the Gray Herbarium 
= ‘ion Atlantic posed: ol jas it the District of Columbia. 
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States’, we have found no record of it as definitely in Virginia, 
nor are there previous specimens in the Gray Herbarium from 
the Atlantic States south of Maryland and the District of 
Columbia. 

*C. aMBROoSIOIDES L., var. CHILENSE (Schrad.) Spegaz 
(C. vagans Standl.). Often abundant as a coarse weed of culti 
vated ground, waste places and roadsides, from Prince George 
County to southern Southampton County. Our specimens are 
from Courtland, nos. 8252, 8707 and 9046. See p. 362. 

Typical and now wide-spread Chenopodium ambrosiotdes, 
originating in South America but now generally dispersed 
warm and temperate countries, has the stems and leaves glabrots 
or merely waxy-pruinose. It is relatively infrequent in eastem 

Virginia, where the white-villous or hirsute var. chilense abounds 

Schrader’s original description of C. chilense called for “aul 
hirto”, ete., and, although he described it as annual, the plant 
Virginia may become a strong perennial with coarse and deep 
roots. It has recently (1940) been collected in Randolph County, 
West Virginia (J. C. Tosh, no. 404); and Mr. Long informs me 
that it has just appeared in eastern Pennsylvania. It is als : 

known from California. When treated as a species, merely * 

its pubescence, it is C. vagans Standl. (1916), substitute for 0. 

chilense Schrad. (1832), not Pers. (1805). When it was made # 

variety by Spegazzini in 1902, he kept Schrader’s name for 

variety, as he had a right to do. I am taking the name YW 
chilense for the plant with cuneate Janceolate to oblong leaves . 
defined by Schrader and later by Moquin in DC. Prodr. : 
74 (1849). A minor form “foliis minoribus angustissims, 

called by Moquin C. chilense, 8. angustifolium Mog. |. ¢» 
upon a plant cultivated in Paris. Although thisname®®” 
in the varietal category than var. chilense, its application og : 

plant is too doubtful. It is called by Aellen C. ambrosiiles 
subsp. chilense (Schrad.) Aellen, var. eu-chilense Aellen, _ 

angustatum Aellen in Fedde, Repert. Spec. Nov. Xx¥1- 36 G 4 
*PORTULACA GRANDIFLORA Hook. Essex CoUNTE: 

sand back of beach of Rappahannock River at Wares, vstio | 
northeast of Dunnsville, no. 13,332, a stray from cultival™ 
See p. 354. : 

SupMersep Leaves or NupHar ADVENA (PLATE 717, HG ) a 
As it characteristically grows in the fluctuating water-leve® 

regularly exposed muds of our tidal estuaries, Nuphar ® 
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(Ait.) Ait. f. has the ovate to suborbicular leaf-blades erect and 
borne well above all but the highest tides. In this, one of its 
most characteristic habitats, only the firm and promptly emersed 
blades are developed. In their descriptions of many species 
with floating blades, Nuphar microphyllum (Pers.) Fern. (Nym- 
phaea microphylla Pers.), N. rubrodiscum Morong (Nymphaea 

rubrodisca (Morong) Greene), N. variegatum Engelm. (Nymphaea 
variegata (Engelm.) G. 8. Miller), N. sagittifolium (Walt.) Pursh 
(Nymphaea sagittifolia Walt.), etc., Miller & Standley in their 
detailed monograph, The North American Species of Nymphaea, 
Contrib. U. S. Nat. Herb. xvi. pt. 3 (1912), regularly described 
the filmy submersed leaves; but under Nuphar advena they did 
not mention them, correctly saying merely “‘ Leaves erect, usually 
borne above the surface of the water, occasionally floating in 

deep water; blades . . . thick and firm”. This is the situ- 
ation in all the tidal margins of streams where Mr. Long and I 
have watched the plants in Virginia; when young plants are 
found in the tidal mud they have the submersed leaves quite 
like the full-grown emersed ones, only smaller. 

In fresh rills, springy swales and shallow fresh ponds of James 
City County, Virginia, a relatively small-leaved plant with 
blades usually erect, the sinus as in Nuphar advena but the blades 

often nearly orbicular, though no more so than in some estuarine 

specimens, greatly puzzled us in the field. Study of it shows it 
to have the very numerous stamens (5-8 rows), the rays of the 
greenish disk and the other characters of N. advena. Its rhi- 
zomes are more slender and with more crowded scars and teeth 
than in the plant of tidal mud, but this may well be an environ- 
mental point. In the shallow pond-hole slightly east of Center- 

ville this small-leaved N. advena abounds, the plants near shore 
with erect blades, those in deeper water with them floating; best 

of all, young plants in this relatively stable aquatic habitat 
develop filmy and translucent leaves (pu. 717, FIG. 1), in shape 
like the emersed ones but as flaccid as in the species which nor- 

mally produce them. The series from fresh waters and swales 

18 as follows, all from 
James Crry Country: swampy thicket, Chisel Run, northwest 

of Williamsburg, no. 13,337 (leaves erect); swale at head of 
Chisel Run, clearing in woods south of Ewell, no. 13,338 (blades 
erect); shallow peaty pond-hole 14 mile east of Centerville, no. 
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13,339 (blades floating or erect; filmy submersed leaves devi oped); muddy swale, Long Hill Swamp, east of Centerville, w. 13,340 (blades erect). See p. 358. 
NUPHAR SAGITTIFOLIUM IN Vireinta (Piate 718),—Along with the small boreal N uphar microphyllum, with its nearly fk form petioles, narrow sepals, promptly deciduous petals ani stamens, naked-based fruit and small stigmatic disk, another species, N. sagittifolium (Walt.) Pursh of southeastern North Carolina and northeastern South Carolina stands apart from the less easily recognized eastern American species of the geil After prolonged field-study and examination of living, unpresset and pressed material, the latter from all the larger Ameria! | herbaria, Miller & Standley op. cit. 96, were able to cite it (is | Nymphaea sagittifolia) only from the Coastal Plain of North | 

Carolina, in the drainage system of the Cape Fear River from Fayetteville to the Wilmington region, and from Georgetown, South Carolina, summarizing their findings in the significa note: “It is exceedingly improbable that the species is found out 
side the States of North and South Carolina. We have seen specimens from other States nor have we any information that 
clearly indicates the plant’s occurrence elsewhere”. Later © lections have greatly increased the number of stations rep sented from North Carolina but they are all in a restricted ate: from the Waccamaw and Little Pee Dee Rivers in noni South Carolina to the Cape Fear drainage, from — 
County to the sea, in southeastern North Carolina. 10 area should, perhaps, be added that of Nymphaea ie Miller & Standley, described from Santa Rosa County in not 

; deeply rooted has become the view that Nuphar ei folium is confined to a restricted area, only 130 miles broad # north to south, in the Carolinas, that it has not been rea that it abounds within 100 miles of Washington and nearly 
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miles north of its supposed northern limit. In the Chickahominy 
River, however, from head of tide below Providence Forge for 
about 15 miles down-river, very characteristic N. sagittifolium 
(pL. 718, F1Gs. 1-3) forms a continuous belt at mid-stream, the 
floating leaves 3-4 dm. long, 7-11 em. wide. The Carolina 
material shows the floating leaves to range from 1.8-4 dm. long 
and 5-7.5 em. broad, while emersed blades (on stranded plants) 

may be narrowly ovate and only 0.7-2 dm. long. In the Chicka- 
hominy, N. sagittifolium, so far as we yet know, is only near the 
head of tide, the long blades pointing up-stream as the tide 
comes in, down-stream as it goes out. 

The broad tidal marshes of the Chickahominy are covered 
down to the low-tide level with typical erect-leaved Nuphar 

advena, with broad-ovate to subrotund blades and no filmy sub- 
mersed leaves. In the broad belt between the marsh-area of 
N. advena and the mid-stream belt of N. sagittifolium, with 
narrow floating leaves and Ulva-like lanceolate translucent sub- 
mersed ones, there are broad areas of a plant (PL. 719) with 
floating leaves (FIG. 1) narrowly ovate to oblong, shorter than 
but much broader than in N. sagittifolium, with beautiful masses 

of broad-oblong submersed leaves (Fic. 2), again broader and 
shorter than in N. sagittifolium and quite unlike the rarely 

translucent, submersed ovate blades of N. advena. Repeated 
search showed that, whereas both N. advena and N. sagittifolium 

mature plenty of good fruit, this common intermediate plant of 

the Chickahominy only rarely develops well filled capsules 

(Fie. 4). It is so clearly a hybrid of the two that I am so desig- 
nating it below. 
*NUPHAR SAGITTIFOLIUM (Walt.) Pursh: New Kent County: 

deep fresh tidal water of Chickahominy River, southeast of 
Windsor Shades (Boulevard Postoffice), no. 13,335. CHARLES 
Tp COURET: similar habitat, near Cypress Bank Landing, no. 

me aedatg Sra hybr. nov. (N. advena X_N. 
sagittifolium). Tan.719. Planta inter N. advena et N. sagittifoli- 
um intermedia; laminis natantibus firmis opacis anguste ovatis 
vel ovato-oblongis 2-4 dm. longis 0.9-1.8 dm. latis obtusis sino 

acuto; laminis submersis flaccidis translucentibus, laminis petio- 
lisque subaequantibus, late oblongis vel oblongo-ovatis 2-3.5 dm. 
Ongis 0.7-1.8 dm. latis margine crispatis apice rotundato sino 
late rotundato; floribus ut in N. sagittifolium; staminibus 3-5- 
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seriatis; disci viridiscentibus, radiis 8-10 lineari-lanceolats 
attenuatis; capsulis rare distentis globoso-urceolatis—Va 
GINIA: growing in a broad band between mid-stream and margit 
of Chickahominy River, intermediate in position between 1. 
advena of the tidal marshes and N. sagittifolium of mid-current. 
New Kent County: deep fresh tidal water, southeast of Wint- 
sor Shades (Boulevard Postoffice), September 9, 1941, Fi 
& Long, no. 13,607 (rypE in Herb. Gray.; ISOTYPE in Herb. Phil 
Acad.). Cuartes Crry County: similar habitat, near Cypres- 
ank Landing, July 26, 1941, no. 13,336, and Septenill Il 

1941, no. 13,700. See p. 357. 

Very rarely fruiting, iat of the ovaries shriveling. Differing 
from the erect-leaved N. advena in its narrower floating leave 
(pL. 719, Fic. 1) with narrower sinus, in the abundant filmy an 

Sritalveant submersed leaves of narrower outline (ra. 2) thi 
in the rare submersed leaves of N. advena (Pu. 717, FIG. 1), in the 
more slender rays (pL. 719 Fic. 3) of the disk and, viewed from 

above, in the greater uniformity in length of the rows of anther 

(pL. 719, Fic. 3). In N. sagittifolium the submersed leave 

(pL. 718, FIG. 2) and the floating leaves (pL. 718, FIG. 1) arem™ - 
narrower and with narrower sinuses; the rings of stamens, views! 
from above being similar (pu. 718, rias. 3 and 4). | 

Puate 717 is of NuPHAR hewn FIG. 1, young plant with 

filmy submersed leaves, < 1, from east of Centerville, Virginia, ie 
Long, no. 13,339; ria. 2, flower pat es partly open to show cone 0 of young stames 
ae iin on : 0. 13, ge from Chick 

Shotts UNCINATU = acitideldh var. om 6 peat 
720, ric. 2-4), foliorum foliolis ‘ans apice ac - 

subinciseque serratis —Mountains of western Maryland ste 
of North — and Tennessee; inner Coastal Plain va 

a 
May 7, 1940, foliage, Fernald & Long, no. 11,652; 
along brook entering Nottoway River below P10, 
north of Orion, Greensville County, June 13, 1 

Fernald & Long, no. 12,079, August 21, 1940, foliage, 
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September 14, 1941, young flower-buds, no. 13, 613, October - 
1941, flowers very scarce, no. 13,945 (TYPE in Her Gra 
ISOTYPE in Herb. Phil. Acad.). Nort ghee gee shady banks. 
Biltmore, September 9, 1897, Biitinuere: Herb., ; wet rocks, 
“Pink Beds” , 4000 feet alt., Pisgah gr ‘a ates 1, 1908, 
House, no. 4001 1; rich ravines, alt. 5000 feet, Great Smoky 
Mountains, Swain County, August 18, 10k Porte & Kofoid. 
ta eee EE: deep woods along ‘“K. and N. G. R. R.” , October 
2, , Ruth, no. 389; along brooks on western slopes of Mt. 
LaConte, alt. 4500 feet, August 12, 1930, Svenson, no. 4037. 
ee p. 

Typical Aconitum uncinatum L. Sp. Pl. ed. 2, i. 750 (1762) is 
the extreme of the species which early reached European gardens. 
Its middle and upper leaves (Frc. 1) have broader and less cune- 
ate and less acuminate leaflets or divisions, these with shorter 

. and blunter teeth, the plant illustrated in Bot. Mag. xxviii. t. 
1119 (1808). Its leaves were described by Linnaeus “Folia 
triloba s. quinqueloba, angulato-dentata” but, although he gave 
the “Habitat in Philadelphia” it is not now admitted as a native 
of that city. It seems, however, to be a plant usually of lower 
altitudes than var. acutidens: low woods, near Great Falls, 
Virginia ; “In vicinis Washington, D. C.”; Falls of Saluda River, 
Greensville Co., South Carolina; ete. Thi southeastern Virginia 
it occurs in Wigeivos County: woods, campus of University of 
Richmond, October 10, 1931, J. T. Johnson. 

TE 720, Fig. 1 isa sabes leaf of typical A. Dorie ang m4, 
from Gre eat Fa lls, Virginia, September 24, 1915, Holm; Fics. 2—4, flowering 
pe “i characteristic p portions = leaves, x 1, of type aa ypdiebes of var. 

*PERSEA PALUSTRIS (Raf.) Sarg. ., forma laevifolia, f. nov., 
foliis subtus glabris Des subglabris—Nansemond nan 
IRGINIA: wet woods n shoes camp of Camp Lumber 

1939, Fernald & id no. 10,652 (ryPE in Herb. Gra ay.; ISOTYPE 

shore of Lake Dru end, Great aoe Swamp, September 15, 
1941, Fernald & ion ov 13,616; swampy depressions in pine 
barrens northeast of Sake peo cnn of South Quay, 
August 27, 1939, Fernald & Long, no. 11,039. See p. 366. 

Typical and, in southeastern Virginia, common Persea palustris 
has the leaves densely soft-pubescent to tomentulose beneath; 
forma laevifolia has the lower surface as smooth as or smoother 

than in P. Borbonia (L.) Spreng., but the outline of the leaf is 
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that of P. palustris. No fruiting trees of the glabrescent fee 
have yet been found but it is improbable that they will se. 
material departure from P. palustris. In making the combie 
tion P. palustris (Raf.) Sargent in Bot. Gaz. Ixvii. 229 (108 
Sargent based it on ‘“‘Tamala palustris Rafinesque, Fl. Tele 
137. 1838.” When Flora Telluriana, a work published = 
several separately paged parts, is looked up we find no part 
as many as 137 pages, and the last part, “pars iv et ult.”, bee 

the date 1836 (now known to be 1838). Tamala is not in th 
index to any of the parts. So, having become familiar with® 
loose bibliography of both authors concerned, we search st 
eventually find that Tamala palustris, “fol. lancedl. subie 
pallidis pubescens,’’ etc., was published in Sylva Tellurians, © 

(1838). By our present easy-going practice, however, Sarget 
is accepted as author of the combination. 

*CAPSELLA GRACILIS Grenier. PRINCE GEORGE Coust 
border of cultivated field near James River, Windmill Pe! 
Flowerdew Hundred, no. 13,014; apparently the first record 
North America. p. 346. . 

*CARDAMINE Lona Fernald. Fresh tidal shores, especislt 
in mud and among other taller vegetation; heretofore 
only from the original stations on tidal mud 0 Payett 
ounty, Maine, whence it was introduced by the late 

F. Forbes to the lower Charles River in eastern M Chee 
Recently found by Mr. Long on tidal mud at the head of Chee 
peake Bay, near the mouth of the Susquehanna aia 
GrorcE County: James River, Windmill Point, 1306 
Hundred, no. 13,015; James River, Jordan Point, 0 Bast 
Cartes City County: Chickahominy River, Cypre® —o 
Landing, no. 13,345. New Kent County: fresh was! 
Chickahominy River, above Lanexa, no. 13,017. Kine Wills 
County: Mattaponi River at Horse Landing, neat King of Kit 
Courthouse, no. 13,018; Mattaponi River, northwest 0 
William Courthouse, no. 13,019. Kina AND QUEEN 

4 

Ef 

: 020. fe 
Rappahannock River, northwest of Return, n0- 13,947. : 
pp. 346, 347 and 356, nded 

ARABIS LAEVIGATA (Muhl.) Poir. Local range a Gre James Crry County: rich wooded slopes by James et Landin » Southeast of Grove, no. 13,346. “, var. HEUCHERA AMERICANA L., var. heteradenia, gs (TAB. 721, Fig. 2 et 3) foliis magnis, laminis deinde 
longis paginis superioribus strigoso-pilosis; petiolis 
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ne ‘superne densissime hirsuto-glandulosis, bus 
valde inaequalibus 0.1-2 mm. longis; scapis 3-§ dm. altis; 
panic .3 dm. longis et 1.5 dm. di : 

bus in anthesi ig oe mm. | . is lineari-oblanceo- 
latis paullo exsertis.—Calcareous bluffs along James River, 
nid — —— —— Co we ae of Chips w 7 

8 by Cob y, northwest of 1S yoragheg aunty, 

June 10, 1941, Fernald & 13,024; rich caleareous 
wooded slopes west of old Fort Beet, Isle of Wight County, 
June 14, 1941, Fernald & Long, no. 13,026; ng .c 
wooded bluffs by James River, west of old Fort ] June 14 
and 16, 1941, Fernald & Long, no. i ons 

Aca A 1 old 

1, Butters & taiak See p. 345. 
*H. AMERICANA L., var. brea sre var. nov. (Tas. 721, 

riG. 1), foliorum laminis membranaceis glabris (vel an 
sparsissime hirtellis) angulato-dentatis, basi subtru 
lis seapis rhachibusque glabris vel minute gland 
vel sparsissime hirtellis; calycibus regularibus in anthesi 3-3.5 
mm. longis; petalis chlanonalatia paullo exsertis.— 

Varina, June 6, 1940, Fernald & 
gay. ); same station, June 19, 1941, “Ty ene ‘ernald & Long, no. miss. 

Although, as pointed out by me in Raopora, xiii. 495-497 

(1941) and again, 1. c. xliv. 39-41 (1942), the exact identity of 
Heuchera americana L. is not finally settled, nor can it be until 

after the present world-war, in the meantime it is better to 

accept the interpretation of Rosendahl, Butters & Lakela. As 

treated by them typical H. americana is a frequent plant of the 

Atlantic and Appalachian region with cordate leaves with gla- 

to sparsely hirtellous petioles, glandular-puberulent scapes 

and rachises and calyx in anthesis 4-5.5 mm. long. It passes 
insensibly into the scarcely worth-while var. brevipetala Rosen- 

dahl, Butters & Lakela, separated because of its more elongate 
leaf-blades, smaller flowering calyx (3-3.5 mm. long) and some- 
oe petals. 

As already noted (Ruopora, xiii. 495) var. subtruncata, grow 
ing near typical Heuchera americana, has hoe muck the lanai thet 

Whereas the neighboring specimens of var. typica, with heavy 
cordate blades, required two weeks of drying. 
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Var. heteradenia, in its extreme development, suggests yw 
hirsutissima (Wheelock) Rosendahl, Butters & Lakela, ¢ 
Indiana, Illinois and Missouri and var. interior Rosendall 
Butters & Lakela, of somewhat broader range in the Inter 
(to Tennessee and Arkansas); but the pubescence of the petiole 
in these inland extremes is very much looser and longer (f6.4 
var. hirsutissima; ric. 5, var. interior) than in the James Rive 
plant, that of var. hirsutissima up to 5 mm. long; the leaves 
var. interior are definitely longer than broad; and its flowerig 
calyx usually less than 3 mm. long. Var. hirsutissima, althoug! 
with flowering calyx as large as in var. heteradenia, has the limb 
definitely oblique, instead of quite regular. 

In PLaTE 721 ria. 1 is the type of HEUCHERA AMERICANA, Vat. pp 
Xx 14; Fics. 2 and 3, portions of rachis and scape, X 4, from TYPE 0 
HETERADENIA; FIG. 4, portion of scape, X 4, of TYPE of var. HIRSUTISM ric. 5, base of petiole, x 4, of var. INTERIOR, from Pine Hills, Union Cou 
Illinois, May 6, 1902, Gleason. 

Rubus JANSSsoNII Bailey. Although the inflorescences tl) 
have several flowers and fruits, colonies with solitary. (rarely 

“no. 13,051; the material, with arching and intricately b cloself 
canes and jagged-serrate leaves soft-pilose beneath, d. We matching specimens from Nova Scotia and New Englan a 
should not have looked for a wide-ranging northern few mil | 
from North Carolina. See p. 48, 

- FLORIDUS Tratt. Range extended northward o 
County: border of dry woods near James River, west © 
soll, no. 13,050. Fruit large, of superior quality. , nov. -_(§ Arguti, subsect. Frondosi) defectionis, *P:... 4j (TaB. 722). Arcuans; primocannis 0.6-1.5 m. als rsabalat ; basin 3.5-5 mm. diametro glabris armatis, aculels: d 
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deflexis 2-4 mm. longis basi compressis 2.5-4 mm. latis; primo- 
cannae foliis 3- vel 5-natis petiolo sparse piloso glabrato armato; 
foliolis ovatis abrupte breviterque acuminatis supra glabratis 
subtus subvelutinis margine adpresso-serratis; foliolo terminali 

5 em. longo 2.5-4 em. lato basi rotundato; floricannis valde 
ramosis ramis divergentibus; foliolis anguste cuneato-obovatis 
vel -subrhomboideis 2-4 em. longis; corymbis 2-4-floris; pedi- 
cellis adscendentibus, filiformibus 1-2.5 cm. longis breviter 
pilosis plus minusve glandulosis; calycibus maturis pilosis, lobis 
anguste ovatis 4 mm. longis apice mucronatis valde reflexis; 
fructibus subglobosis 1.2-1.5 em. diametro.—Nansemond County, 

Vireinia: forming an extensive thicket at the base of a dry 
wooded bank by James River, Eclipse, June 20, 1941, Fernald 
& Long, no. 12,047 (Type in Herb. Gray.; isotype in Herb. Phil. 
Acad.). See p. 348. 

Rubus defectionis (from defectio, an eclipse) is obviously re- 

lated to R. pauzillus Bailey, Gent. Herb. ii. 415, fig. 180 (1932), 

described from Stafford, Spotsylvania and Surry Counties. It 

shares with that species the slender habit, small leaves and 

glandular pedicels. R. pauzillus, however, is said to be only 

1 to 2 feet (3-6 dm.) high, erect and unbranched; R. defectionis 

is 0.6-1.5m. high, strongly arching and with horizontal branching. 

R. pauzillus has the terminal leaflet of the primocane-foliage 

broadly rounded at base and only about 4 em. long; in R. defec- 

tionis it is less broadly ovate and 5-6.5 em. long. In R. pauzillus 

the leaflets of the floricane-foliage are, as illustrated by Bailey, 

ovate and short-acuminate; in R. defectionis cuneate-obovate or 

-subrhombic and less sharply pointed. 

*R. (§ Arguti, subsect. Anormi) dissitiflorus, sp. Nov. 

(raB. 723). Erectus; primocannis 4.5-5 dm. altis olivaceis 

primocannae foliis ternatis submembranaceis supra strigoso- 

pilosis, subtus subvelutinis, petiolo glabro vel glabrato valde 

3.7 em. lato, petiolulo armato glabro 1-1.3 em. longo; foliolis 

divergentibus; calycibus maturis pilosis, lobis adpresso-erectis 

ovatis 6-7 i ‘x 1 cm. diametro.—Isle of 

Wight County, Virarnra: seeping calcareous wooded bluff by 
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James River, west of old Fort Boykin, June 14 and 16, 194), 
Fernald & Long, no. 13,052 (ryPE in Herb. Gray.). See p. 345. 

Rubus dissitiflorus is, apparently, the first member of sib 

section Anormi found in the eastern states north of Florida. It 

strongly suggests R. lucidus Rydb. of Florida; but that species 

has the taller canes with prolonged and weak horizontal branches, 

so that the plant becomes subprostrate, the lustrous leaves 

glabrous above and nearly so beneath, the primocane-foliag 

5-foliolate, the flowers several, and calyx-lobes promptly reflexed. 

R. tallahasseanus Bailey likewise has the primocane-leaves i 

foliolate and the fruiting calyx reflexed; it is a trailing plamt 

R. oklahomus Bailey of Oklahoma is, like R. dissitiflorus, erett 

and with 3-foliolate primocane-foliage, but it has the matllt 

calyx reflexed, the leaflets pilose beneath only on the veils, the 

flowers several on each lateral spur. 
We have not yet found the real home of Rubus dissitiflorus 

The solitary individual collected was in a habitat most unis! 
for a blackberry, in wet calcareous marl. Search revealed 10 

other specimen there and it is presumable that the TYPE-SPECIME 

was a stray individual derived from dry woods or clear 

somewhere back of the river-bluffs. So interesting and 1? 

a species must be sought in the neighborhood. 

*GYMNOCLADUS DIoIcA (L.) Koch. | CAROLINE —_ 

many trees naturalized on steep wooded bluff by Rappaba!” 

borders of cultivated fields near Meherrin River, eer 
os ee 13,352; our first collection in southeastern 

p. ; 7, (TB *C. FascicuLaTa Michx., forma transmutata, # no ad 
724, Fic. 1 et 2) inflorescentiis dense glomerulatis, me Cont i + ; eg 4 s Bs 4 1 transmutatis.— orfolk 

VirGINIA: in dense cane (Arundinaria)-scrub north (rxPE it 
. bj le 

or ISOTYPE i Herb. Phil. Acad.); Fie. 1 is xi 
’ 6 

7 

An extraordinary sterile mutation of the common yer! 
fasciculata, with dense and forking glomerules of flowet is itl 
to strongly ribbed bracts and bractlets. ‘The plant wa ar 
in most adverse conditions, in dense cane-scrub, where ther 
were forced to strike into the crowded mass of rhizome*- 
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er it is the result of this most trying habitat or, perhaps, of 

nematode-attack, it is so unusual an aberration in Cassia as to 

merit minor recognition and illustration. 

*C. FAscICULATA Michx., forma mutata, f. nov. (TAB. 724, 

FIG. 3), foliis impari-pinnatis foliolis 3 vel 5.—Nansemond 
County, Virrernia: roadside by swampy woods north of White- 
marsh School, July 19, 1939, Fernald & Long, no. 10,685. Type 
in Herb. Gray.; isorypE in Herb. Phil. Acad.). Fie. 3 is X 3. 

In its way as eccentric a deviation from normal Cassia fascicu- 

lata as the preceding. Cassia, theoretically, has abruptly pin- 

nate leaves and typical C. fasciculata should have 20 or more 

leaflets. The plant here called forma mutata has odd-pinnate 

leaves, with 3 or 5 leaflets, thus completely departing from the 

generic pattern as well as from that of the species. The terminal 

odd leaflet, however, is enlarged and appears to be two leaflets 

fused. A single individual was found in the disturbed soil of a 

roadside fill and, although not yet fruiting, was taken, with the 

supposition that it was a member of some genus new to the flora 

of Virginia. Two later visits to the locality have failed to reveal 

another plant; and examination shows the eccentric individual 

to have the bracts, leaflets and petiolar gland, as well as the 

venation of the leaflets of typical C. fasciculata. It is a remark- 

able aberration. Its occurrence in a new “soft shoulder” is a 

tribute to the well known potency of disturbed soil in stimulating 

abrupt mutations. 



THE SEVENTH CENTURY OF ADDITIONS 
TO THE FLORA OF VIRGINIA 

M. L. Fernatp 
‘ 

: Bore CROTALARIA SAGITTALIS L., var. OBLONGA Michx. ee 

Ww ; 
ville, no. : : dsides fe 

sige "360. cultivated fields northeast of Gaskins, no- 13°?” 

Typical Crotalaria sagittalis has the bracteal leaves (thos Ke : 
tending the inflorescences) narrowly oblong to anceolat to linear. Such a plant is wide-ranging, from tropical no the Northern States and southernmost Canada. Var : 
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has all the leaves, both the true foliage and the bracteal leaves, 
broadly elliptic-oblong, the upper barely if at all reduced or 
narrowed. Just such a plant can be readily picked out from 
among the superabundant typical C. sagittalis from Mexico and 
Florida. From north of Florida there are no specimens in the 
Gray Herbarium except ours from eastern Virginia, though it is 
presumably in the Carolinas and Georgia. Michaux, 1. c. 
treated C. sagittalis as an inclusive species with three coordinate 
varieties: 

Var. a. linearis: foliis linearibus, caule erecto 
— 8. oblonga: foliis ovali-oblongis; caule erecto. 
— +. ovalis: foliis subelliptico-ovalibus, caule procumbente. 

HAB. in Virginia et Carolina. 

C. sagittalis «. linearis is the narrowest-leaved phase of the com- 
mon plant. Var. ovalis is, as shown by a photograph of the type, 
C. angulata Mill. (C. rotundifolia Poiret, C. ovalis (Michx.) 
Pursh); while the same photograph shows var. oblonga to the 
plant here so interpreted. Although Michaux gave the undif- 
ferentiated ‘in Virginia et Carolina” for all three varieties, the 
sheet preserved in his herbarium gives no locality. True C. 
sagittalis (var. linearis) is common in eastern Virginia and C, 
angulata (C. sagittalis, var. ovalis) frequent in the southeastern 
counties. Var. oblonga is there evidently very rare; I am as- 

suming that it is new to the recorded flora of the state. 

C. specTanriis Roth. To the few recorded stations add one in 
Henrico County: waste places and railroad ballast, Richmond, 

River, northeast of Loretto, no. 13,957; brackish marsh along 
Piscataway Creek, northwest of er 

urtis 
definite Virginian station, in Sussex County, add one in SuRRY 
County: rich calcareous wooded ravine near James River, 
northwest of Chippokes, no. 13,359. See p. 362, where it 1s 
shown that the record from Caroline County was based on a 

albidis—Surry County, Virernta: rich caleareous wooded 

ravine along James River, Claremont, September 7, 1941, 

rd & Long, no. 13,627 (Type in Herb. Gray.; ISOTYPE 1D 
Herb. Phil. Acad.). 
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*PHASEOLUS POLYSTACHIOS (L.) BSP., var. aquilonius, var. 
nov., foliis submembranaceis supra laevibus, subtus subvelutinis; 
rhacheos pilis plus minusve incurvatis; calycibus vix venoss; 
seminibus valde biconvexis atrorubentibus 5-8 mm. longis 46 
mm. latis.—Connecticut to the upland of North Carolina. The 
following are characteristic. Connecticut: Franklin, Septem 

° Loy a = ee B — ® 5 ° bar} ct be ° > ee) ° so) & = 

“Me ce 

OQ bee) = _ ev) S E =. Le 3 eS = 
and September, 1871, A. H. Curtiss. NortH CAROLINA: as 
woods, Great Smoky Mts., Swain County, August 1, 18, 

7. 
Whenever we have collected Phaseolus polystachios 10 soul : 

eastern Virginia Mr. Long has regularly protested that it 
quite unlike the plant he knows in the Delaware Valley and \ 
where farther north. During September and October of 

we twice collected the southern plant under conditions where 
was necessary to carry the specimens for a quarter of an hour 
a full hour or more before they could be cared for. In 
cases the subcoriaceous leaves remained stiff and unwilted. he 
northern var. aquilonius, carried in the open for five ™ - 
would become a hopelessly wilted wreck. Furthermor, “ 
leaflets of the southern plant, when fresh, adhere very tight oil 
the fingers or clothes by their minutely scabridulous surfaces 
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the lower leaf-surfaces are softly pubescent, almost velvety to 
the touch. Fortunately we secured ripe fruit—fortunately, for 
comparison of the southern and the northern plants brings out 
important seed-characters. These in conjunction with the other 
points give the following contrasts. 

roe op het patti (L.) BSP., based on Dolichos polystachios L. 
Sp. Pl. 726 (1753) (type coll. by Clayton in eastern Virginia, 
po al in Gray Herb.). P. perennis Walt., Fl. Carol. 182 

te6). PF Aaa ppt Michx. Fl. Bor.-Am. ii. 60 (1803). 
Ath firm, not quickly wilting, minutely scabridulous above, 
softly biikvehatincas beneath, when fresh strongly adherent, the 
larger leaflets 4-8 (-10) em. long; rachis usually short-hispid, 
with straightish divergent hairs; calyx (dry) relatively thin, the 
veins and veinlets evident; seeds flattened on both sides , black 
or black and gray, 5-10 mm. long, 5—6.5 mm. broad. —Florida to 

kansas, north to eastern Virginia, West Virginia, Tennessee 
and southern Illinois. : 

AQUILONIUS. coh submembranaceous, promptly 
wilting, smooth and glabrous or glabrescent above, less pilose 
beneath, only slightly pihsiene, the larger leaflets up to 1.3 dm 
long; rachis usually with inflexed pilosity; calyx (dry) of thicker 

re, its veins obscure or not visible; seeds strongly biconvex, 
persis (the red usually obvious ‘under a hand-lens), 5-8 
mm. long, 4-6 mm. broad.—So moi ani Connecticut to Delaware 
and on ne ealeut to North Carolin 

Without better material it is not now possible for me to state 
more fully the two ranges; either of the varieties may have a 
broader range. The identity of Dolichos polystachios L., basis 
of Phaseolus polystachios, is inferred from its resting wholly on a 

specimen of Clayton’s, a photograph of which is before me. P. 
perennis of Walter can hardly be anything but the southeastern 
plant; and a full sheet, including ripe seed, of the type of P. 
paniculatus Michx., given, at least a century ago, to Asa Gray is 

wholly gharviistévistiv and with very flat and black seeds. In 
fact, all the material I have seen from southern Illinois is of 
typical P. polystachios. It is noteworthy, therefore, that, in 
describing his species from southern Illinois, Michaux explicitly 
Said of it: “Planta more Hepysart [i. e. Desmoot] tenacissima 

. semina compresso-reniformia, nigerrima”’. 

We Ready typical P. polystachios from the following stations in 
Virgi Bric T sdaiees UNKNowN: John Clayton, photo- 
graph is in Gray Herb. New Kent County: thicket ae deling 
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Chickahominy River, Lanexa, no. 13,963. Prince Georcr 
County: dry wooded slopes of gullies near Powell’s. - 
Garyville, no. 8325. Dinwipprr County: dry clearings ani 
borders of woods south of Burgess Station, no. 9080. GREENS 
VILLE County: dry sandy pine and oak woods north of Orion, 
no. 13,660. SourHAmMpTon County: dry sandy open pine ani 
oak woods 6 to 7 miles south of Franklin, no. 8736. ; 

*STROPHOSTYLES UMBELLATA (Muhl.) Britton, var. ' 
na, var. nov. Planta glabra vel glabrescens, leguminibus pleru 
que 5-7 cm. longis, seminibus quadrato-oblongis furfuracet 
tomentosis 5-10 mm. longis, 3.5-5 mm. latis.—Fresh to brackis! 
tidal marshes, District of Columbia and Virginia. Drstrict 0 
CotumsBra or MARYLAND: river-marsh, East Branch of Potomit 

Fernald & Long, no. 13,663 (rTypE in Herb. Gray.; 1S0THPE™ 
Herb. Phil. Acad.); fresh tidal shore of Chickahominy Rivet, 
Graves Landing, north of Holdcroft, Charles City Coun 
September 10, 1941, Fernald & Long, no. 13,664; field about 
miles west of Toano, James City County, August 13, 1s 
W. Menzel, no. 306; fresh to brackish tidal marsh by Burwe 
Bay, James River, at Bailey’s Beach (MacKimmie’s Whar 
Rushmere (Fergusson’s Wharf), October 10, 1941, Fone 
Long, no. 13,964. See p. 368. 

Ordinarily Strophostyles uwmbellata occurs in dry sandy 
argillaceous soil or pinelands, but sometimes in dune-hollow | 

damp habitats. It is not usually in deeply drowned estuari® 
habitat of var. paludigena. In typical S. umbellata the et 
branches and stems are retrorse-pilose, usually rather densely . 
the leaves glabrous or somewhat strigose-pubescent beneal, “ 

legumes 3.7-5.5 em. long, the seeds quadrate-short-oblong Bs 

subcubical, 3-4.5 (rarely to 6) mm. long and 2-3 mm its 
The estuarine var. paludigena is nearly or quite ene | 
legumes 5~7 cm. long, the heavily scurfy seeds quadrate?” 

and 5-10 mm. long by 3.5-5 mm. broad or thick. Some sh 
mens from marsh habitats are quite transitional: for mse" 

material from edge of marsh, Chopa Wausic Creek, vi 3 
Tidestrom, no. 7611, with less pubescence than in typics! 
umbellata but more than in var. paludigena. 
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*STROPHOSTYLES HELVOLA (L.) EIl., var. MISSOURIENSIS 

(S. Wats.) Britt. CHartes Ciry County: sandy tidal margin 
of Chickahominy River, Ferry Point, no. 11,064. IsLEe oF 
Wicut County: thicket at base of seeping and calcareous bluffs 
along Burwell’s Bay, James River, below Rushmere (Fergusson’s 
Wharf), nos. 12,688 and 13,965. See p. 372. 

Typical Strophostyles helvola is low and erect, 1.5-4 dm. high, 

or soon reclining and trailing (sometimes climbing) to a length 

of 1 or 2 m.; the principal leaves are often 3-lobed and fiddle- 

shaped, or, when unlobed, ovate and tapering by straight sides 

to a short acumination, the terminal leaflet 2-6.5 cm. long and 

0.8-4 em. broad. Var. missouriensis is high-climbing, ascending 

3-10 m. Its principal leaflets are unlobed, broadly rounded to 

rhombic-ovate and gradually rounded to blunt or merely sub- 

acute apices, the terminal one 4-8 em. long and 3-6.5 cm. broad. 

Its flowers are slightly larger (1-1.5 em. long) than in typical 

S. helvola (0.8-1.3 cm.), its legumes often longer (5-10 em.) as 

against 3.5-8.5 cm.; its seeds averaging longer (8-12 mm. long, 

with hilum 5-7 mm. long) as opposed to 6-9.5 mm. long, with 

hilum 4-5 mm. long. Var. missouriensis is a plant of caleareous 

shores and river-thickets, occurring from northern Florida to 

Arkansas, north to Pennsylvania (bank of Schuylkill River at 

Tunnell Hill, Phoenixville, Chester Co., September 1, 1929, 

H. E. Stone), the Potomac, southern Illinois, Missouri and Kan- 

sas. I have seen no material from between northern Florida 

and the James River. 

*PUERARIA THUNBERGIANA (Sieb. & Zucc.) Benth. NANSE- 
MOND County: very extensively naturalized at border of rich 

sandy oak and hickory woods above Nansemond River, east of 
Cahoon Pond, northwest of Suffolk, nos. 13,372, 13,661 and 
13,966. See p. 352. 
RHYNCHOSIA IN EASTERN Vrrcinta.—Two species of Rhyn- 

chosia abound in the drier soils of southeastern Virginia: one, & 

trailing or twining plant with stems and branches with spreading 
or reflexed pilosity, the earliest leaves simple and reniform, the 

later with 3 rounded to ovate, rhombic or elliptic leaflets only 

sparsely pilose to glabrescent, the plant passing (erroneously) in 

our manuals as R. tomentosa (L.) Hook. & Arn.; and a second 
species, erect, with tomentose or tomentulose pubescence, that 

on the stem appressed-ascending, the 3 oblong to oval leaflets 
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canescent-tomentose beneath, the plant known as R. erecta 
(Walt.) DC. Besides these, a third species, R. simplicifolia 
(Walt.) Wood, is regularly included in our manuals as extending 
north to Virginia. 

Repeatedly rebelling at the use of the name Rhynchosia tomet- 

tosa for the Virginia plant which is not tomentose and confident 

that Linnaeus would not so misuse the term, I have looked up 

the treatments of the species from its original publication by 

Linnaeus in Sp. Pl. ii. 754 (1753). He there defined a plant in 

his own herbarium and cited as associated by him with it two _ 

which had been earlier defined. His treatment was as follows: 

tomentosa. 4. GLYCINE foliis ternatis tomentosis, racemis axillaribus 

revissimis, oe ran map 

Ononis caule volubili. Gron 
Anonis phaseoloides scandens, ‘a flavis sessilibus 

Dill. elth. 30. t. 26. f. 29. 
Habitat in Virginia. 

In Species Plantarum, ed. 2, ii. 1024 (1763) Linnaeus added & 

reference to Gronovius, ed. 2: 106 (1762); in his treatments it 

Systema Naturae, dkrough ed. 12 (1767), the same diagnosis 

(abbreviated) was repeated, without the citations from Gronovits 

and Dillenius. In Gmelin’s edition of the Systema, ed. 13, i 

1106 (1796) the Dillenian figure was again cited; and Gmelit 

added to the synonymy the South American Dolichos pubescel 

L., thus adding needlessly to the confusion, since D. puee 

a hardly be conspecific with either of the Virginian plants 
Willdenow, Sp. Pl. iii, 1061 (1803), followed Gmelin and 
pended to G. tomentosa, as var. $., Dolichos pubescens. ‘gd 

In North America, Walter, Fl. Carol. 184 (1788) had ‘ola, 

Trifolium simplicifolium, basis of lsaanes simplicifou% 
T. erectum “caule subrigido erecto . . tomentos®, tt 
ternatis rotundatis rugosis tomentosis, spicis axillaribus >" 

basis of R. erecta. Michaux, Fl. Bor.-Am. ii. 63, 64 3a 

up the whole group as a variable species with 3 cool 
varieties, Glycine tomentosa L.: 

ar. a. erecta; caule erecto; tomentosior; 
ovalibus. 

TRIFOLIUM erectum. Wat cacteris id | 

foliolis saepe able | 

Hm 8. volubilis: caule yolubilt: foliis imis simplicibus, 

atis. 
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eye: L ry Loe 

— y. monophylla: caulibus brevissimis; 

simplicibus, subreniformi-rotundatis. 

TrIFOLIUM simplicifolium. Watt. 

Hab. in Virginia et Carolina. 

Here, apparently, was the beginning of the record of R. simplici- 

folia (R. reniformis (Pursh) DC.) from Virginia. It should be 

noted, however, that Michaux was giving the inclusive range for 

all three plants included, two of which are well known in Vir- 

ginia. 
Pursh very promptly, in his Fl. Am. Sept. ii. 486 (1814), 

separated the simple-leaved plant as Glycine reniformis (with 

Trifolium simplicifolium and G. tomentosa, var. monophylla 

cited as synonyms) and restricted its range to Carolina and Geor- 

gia. Torrey & Gray, likewise, noting specimens seen, cited for 

this plant only South Carolina, Florida and Alabama. The 

northernmost specimens in the Gray Herbarium come from 

Cumberland and Moore: Counties, North Carolina. It can 

safely be dropped from the Virginia list. 
Returning to the two species actually in Virginia, the next 

important step in their history seems to have been their treat- 

ment, along with the species last discussed, as a separate genus 

Arcyphyllum Elliott in Journ. Acad. Nat. Sei. Phila. i. 371 (1818). 
Elliott’s new genus, promptly united with Rhynchosia Lour. 

(1790), contained Arcyphyllum simplicifolium (Walt.) Ell., A. 

erectum (Walt.) Ell. and the newly proposed species, 

2. Difforme. buen 
_ A.caule volubili, foliis subrhomboideis, rugosis, interioribus 

simplicibus, superioribus ternatis, racemis axillaribus summitate 

confertifloris. 

Glycine tomentosa, var. b. volubilis, Mich. 2, p. 62. 

Hab, in aridis et cultis. 

Elliott, writing from Charleston, South Carolina, obviously 

secured his Arcyphyllum difforme in that region. Vv 

promptly abandoned it, however, for in his Sketch, ii. 234 (1822) 

he modestly refrained from mentioning it, even in synonymy, 
returning to the Linnean Glycine. Elliott’s diagnosis in 1822 0 

Glycine tomentosa, beginning “‘G. caule volubili; foliis ternatis, 

thombeis, rugosis”, was so like his diagnosis of Arcyphyllum 
difforme that there can be no question regarding the identity of 
the latter, 
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DeCandolle promptly took up Elliott’s new specific name, 
although failing to cite Elliott as its original author. In DC. 
Prodr. ii. 284 (1825), where Arcyphyllum appears in the generic 
synonymy of Rhynchosia, we find the following: 

R. pirForMis, caule volubili velutino, stipulis oblongo-lanceolatis, 
foliis infer. simplicibus summis trifoliolatis, racemis longé pedunculats 
conferté subspicatis, cal. laciniis lanceolatis acuminatis . .. I 
aridis et cultis Carolinae. Glycine tomentosa var. volubilis Mich. 
fl. bor. am. 2. p. 63. 

Although DeCandolle failed to cite the synonym, Arcyphyllum 
difforme Ell., the diagnosis, with “‘foliis infer. simplicibus summis 

trifoliolatis” and the habitat, “in aridis et cultis Carolinae” att 
so clearly derived from Elliott that the combination should 
certainly be written Rhynchosia difformis (Ell.) DC. 

Torrey & Gray (1838) maintained Rhynchosia tomentosa m the 

all-inclusive sense, with vars. monophylla, volubilis, erecta and 
two more, all now regularly considered distinct species; and 

Gray, admitting the polymorphous group to the Manual in et. 

2, so treated it through ed. 5. So long as the several plants 

(whether erect and tomentose, with trifoliolate leaves; erect and 
with simple suborbicular leaves; or twining or trailing, 

early leaves simple, the later trifoliolate and not tomentos) 

were all treated as R. tomentosa, the identity of the Linnean? 

was relatively unimportant. Now that the three (and othe! } 
elements are treated as species the identity of the plant wh" 
Linnaeus had immediately before him in preparing 5 | 
Plantarum (1753) becomes highly important. Dr. B. Da si | 

Jackson, in his Index to the Linnean Herbarium (1912), st! . | 
that in preparing ed. 1 Linnaeus had a plant of his vii | 
tomentosa in his own herbarium. This was studied more tha? | 
century ago by Asa Gray who, in his manuscript notes 02 © 
Linnean Herbarium, recorded: “Glycine tomentosa! = a 
chosia tomentosa var. erecta, fol. oblongis (Specimen est Clayt 

. B 
This erect plant, the actual Typx, is really tomentose © 
properly described by the trivial name used by Linnaeu® ee 

twining or creeping plant, with broader leaflets is not to™ 

_ There is no question that the plate of Dillenius was ™® it 

the latter, and a Clayton specimen preserved at thé we , 
Museum is the latter (photograph before me). Clayton, 
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ously, collected both the common species of southeastern Vir- 

ginia and Linnaeus included them both under Glycine tomentosa. 

The brief diagnosis of Gronovius, made from Clayton’s material, 

was cited by Linnaeus only in its abbreviated form, as ‘‘Ononis 

caule volubili. Gron. virg. 81.’’ When the original Gronovian 

account is looked up, however, it is found that Gronovius, like 

Linnaeus, cited the Dillenian plate of Anonis phaseoloides scandens, 

the twining species, but more important, he quoted Clayton’s 

account of the plant: “Trifolium nunc volubile, nunc erectum”, 

ete. In other words, the full account in Gronovius calls for 

stems either twining or erect. Clayton, Gronovius and Lin- 

naeus, like Michaux, Torrey & Gray and others still later, saw 

only one species, although they had two. 
In view of this evidence I am taking up for the erect plant with 

tomentose leaves and stems, which is now passing as Rhynchosia 

erecta (Walt.) DC., the appropriate name R. tomentosa (L.) 

Hook. & Arn. The twining or trailing species with broader 

short-pilose to glabrescent leaflets, the plant erroneously passing 

as R. eye is se DIFFORMIS (Ell.) DC 

*OXALI EA Jordan, form a pallidiflora f. nov., 

petalis an Le limonis.—Isle of Wight County, VIRGINIA: 

seeping calcareous wooded bluffs by James River, west of old 
Fort Boykin, June 2 and 16, 1941, Fernald & Long, no. 13,060 
(TYPE in Herb. Gray., IsoTYPE in Herb. Phil. Peas Sama pale- 
flowered form of seal rata typical O. europaea. See p. 

*O. EUROPAEA Jordan, var. yea (Small) Wiegand, forma 
SUBGLABRA Wiegand. NaNsEMOND County: border of low 

woods, Adam ao. south of Farias Hill School, no. 13,061; 

gigantic plants, up to 1.125 m. high, the variety and ‘form chiefly 
in the Mississippi Valley. 

PreLea TRIFOLIATA L. Local oe. extended to PRINCE 
Grorce County: abundant in thickets and woods back of 
beach of James River, Windmill Point, " Powerdew Hundred, 

no. 13,062. See p. 
Ponctrus TRIFOLIATA (L.) Raf. Range extended north to 

SEX Country: border of dry woods northeast of Loretto, 

shrubs up to 4 m. high, fruit Ryetstiet 15, 1941, no. 13,967, 

flowers April 15, 1942, no. 14, 185. See p. 372. 

re ie 13,969 (TYPE in Herb. Gray.: . 1sOTYPE in "Herb. Phil. 
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CYRILLA RACEMIFLORA L. Range extended northward into 
Dinwippie County: border of depression in argillaceous woods 
west of Winfield’s Mill, no. 13,970. See p. 374. 

CELASTRUS SCANDENS L. Local range extended to CARoLiNt 
County: steep wooded bluff by Rappahannock River, northwest 
of Return, no. 13,973 

petioles and, often, young shoots. Of similar range and ane 
times growing with typical A. floridanum (with glabrous bran 

A. FLORIDANUM, gii, var. nov. (TAB. 726). Arbor 
ad 30 lta, cortice albido deinde exfoliato, ramibus eral 

mm. longis; stylo 2.5-3 mm. longo, stigmatibus 5-6 m 
longis; antheris 1.5-2 mm. longis; samaris 2.5-3.5 mo bi loculis horizontalibus 8-10.5 mm. longis 5-7 ™ noes Cit! adscendentibus 1.7-2.5 em. longis 1 mm. latis.—Jam River, 

Grove Landing, southeast of Grove, July 29 a ); Fernald & Long, no. 13,385 (branchlets nearly glabrous ’ Herb: 19, 1942, Fernald, Long & Abbe, nos. 14,187 (TYPE 1% “oy ;j !SoTvrE in herb. Phil. Acad.) and 14,180, May ® 

oblongis vel oblongo-obovatis lobis grosse acuteque lob Rivet 
Southeastern Virernza: rich woods and slopes by ee 3 
Grove Landing, southeast of Grove, Fernald & Long, hil “ncad:s 
and 13,384 (rypx in Herb. Gray.; 1soTyPE in Herb. Pht. 
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May 5, 1942, Delisle, nos. 13-15; rich caleareous slopes 4 
Burwell’s Bay, James River, below Rushmere (Fergusso 

and 29, 1 

12,718, April 17, 1942, Fernald, Long & Abbe, no. 14,190. Grimes, 
no. 3929, from calcareous bluffs along James ee near as 
Walla ace, is transitional between the typical v: ongit 
=o platylobum, but the wings of the eine pe small he 

When more fully understood Acer floridanum and var. Longit 
may prove to be specifically separable. In their extreme forms 
they are far apart but essentially all characters too closely con- 

verge for me to feel certain that they are more separable as 
species than the northern and upland A. saccharum and its var. 

nigrum. These in extreme development appear abundantly dis- 
tinct; when carefully scrutinized, however, there are too many 

intergradient forms. As I now understand the variations of A. 

es I should Looe them as follows. 

en 
Petioles and y vale branchlets glabrous. .....-. A. floridanum (typical). 
Petioles and often the young branchlets densely short- 
ea . Forma villipes. 

Tree with finally exfoliating bark, the trunks w 1.2 m. mn 
diameter; — ts Bry, the — brant = the 

sad ¢ oly ob elle. sod ee 
ae de ey cordaierotund on “i to 
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The measurements (many hundreds), based on the large repre- 
sentation of Acer floridanum in the Britton Herbarium of the 
New York Botanical Garden and that of the Arnold Arboretum 
and the lesser representation in the Gray Herbarium include th 
Virginian material as well as the more southern and more typical _ 
specimens (PL. 725, Fic. 1, and 727, Fic. 3). Asa matter of faci, 
the original Florida specimens and most of the recent material 
from there, thence to Texas and Arkansas, are smaller in all part 

than the Virginian series, in which leaves and fruits approach the 
dimensions in var. Longii. It is this transitional series aul 
occasional large-leaved and large-fruited material from the Cat 

linas and Georgia which forces me to the conclusion that Ae 

floridanum is as plastic as A. saccharum and A. rubrum. 
The Grimes material and some other in herbaria has been colt 

fused with Acer leucoderme Small. That, however, is 4 large 
shrub or very small tree with the leaves green on bot 
(not whitened as in A. floridanum), and the pubescence of the 
lower surface minutely hirtellous (of straightish hairs) rathet 
than pilose-tomentulous or velutinous. 

in PLATE 725 Fics 1 and 2 are of ACER FLORIDANUM: FIG. 1, porting 
fruiting branch, x 1, from Chattahoochie, Florida, A. H. Virgin, em 

x 1 

726 is of ACER FLORIDANUM, var. Lonan, all figs. from eager 
FIG. 1, flowering branch, x 1; F1G. 2, flowers, < 3; Fia. 3, fruiting branch, 

In PLaTE 727 Figs. 1 and 2 are of ACER FLORIDANUM Val. LoNatt Oe 
e of leaf 

surface) and summit of petiole, x< 6. Fic. 3, A. FLORIDANUM: 
o. 497". 

forma VILLIPES: base of lower surface of leaf and summit of petiole, 

rom TYPE. 

nd more 0 : new lobed than in V. vulpina (cordifolia), soft-pilose like be : 
branchlets; fruit bluish with a bloom, sweetish, mpe mo ant 
September 5, much earlier than the bloomless, blac intensely sour fruit of V. vulpina. See pp. 348 an 
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sterile, flowering plants occur in I IGHT COUNTY: 
thicket back of sand-beach of James River, west of old Fort 
Boykin, no. 13, 
Spa INFLEXA Fernald. Range extended into GREENSVILLE 

County: dry sandy pine and oak woods north of Orion, nos 

soil) up to 2.8 cm. broad. See : 
*Anopa cristaTa (L.) Schlecht. Iste or WIGHT County: 

abundant weed in cultivated field near James River, west of old 
Fort Boykin, no. 13,690. 

Tentatively so identified, the plants of tropical and sub- 
tropical America (both North and South) passing as A. cristata 
being a heteromorphous series not yet critically studied. The 

Virginia plant, loosely villous-hirsute, has maple-like leaves, the 

blue-violet petals being shorter than the calyx. It is not clearly 
matched but, since it is obviously adventive, it would be quite 
unwise to give it a new name until the whole genus is adequately 

and critically studied. See p. 361. 
*“HYPERICUM PUNCTATU Lam., forma _ subpetiolatum 

(Bickn.), stat. nov. H. subpetiolatum Bickn. in Small, Fl. Se. U. 
S. 790 (1903). James Crry County: border of rich woods by 

Dinwippie County: depression in argillaceous woods west of 
Winfield’s Mill, no. 13,977. GREENSVILLE CouNTY: bottomland 

ee along Meherrin River northeast of Gaskins, no. 13,395. 

e p. 359. 

When it occurs, as in the above cases, in pure colonies forma 

subpetiolatum, with oblanceolate leaves tapering to subpetiolar 

bases, is strikingly different from extreme Hypericum punctatum, 

with oblong or elliptic sessile round-based or subamplexicaul 

leaves. Much material is clearly transitional and in many cases 

found in the herbaria, both extremes have been collected and 

distributed under one label. With no evidence of a different 

range, forma subpetiolatum is best considered a well nase form. 

- PROLI xtended to Essex CouNTY: 
border of tae Soren of pacer no. 13,975. See p. 372. 
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H. DENTICULATUM Walt. To the single small station n 

Greensville County add one in Dinwipp1e County: open argl- 

laceous woods just east of McKenney, nos. 13,976 and 14365. 
See p. 373. 
CuPHEA PETIOLATA (L.) Koehne. Iste or Wiext Count: 

upper margin of sand-beach of James River, west of old For 
Boykin, very scarce, no. 13,703; our first station in the Tide 
water area. See p. 362. ee 

AmmanniaA Koruner Britton, var. EXAURICULATA Fem. 
Range extended into NANsEMoND County: border of brackish 
marsh along Western Branch, south of Reid’s Ferry, n0. 13,398. 
See p. 352. 

LupwiciA PILosa Walt. To the single known Virginia stato, 
in Norfolk County, add an extensive one in Nansemonn Comme 
wooded bottomland, Adams Swamp, south of Baines 
School, no. 13,705; the plants rooting at tips. See p. 368. add 

L, auata Ell. To the single known Virginia pee 
another, also in Princess ANNE COUNTY: reed-marsh a 
Blackwater River, southwest of Pungo Ferry, 0s. at th 
13,982. See p. 370 Suegt 
GauRa BrEeNNIS L, Range extended down the James. get 

County: woods and thickets back of sand-beach, Clad 
13,708. Iste or Wicur County: thicket back of , 
west of old Fort Boykin, no. 13,709. See p. 362. tended t0 

ToriLis Japonica (Houtt.) DC. Local range © each o 
IsLeE or Wicut County: waste ground back of sand- 13,096. | 
Burwell’s Bay, James River, below Rushmere, 2 “ 

344 p. 344. ; 
ZIZIA AUREA (L.) Koch. Locally abundant in IsLE maces 
UNTY: seeping calcareous wooded bluffs by ‘ 9 dm. igh: West of Old Fort Boykin, no. 13,093; very laree neatly 

5. p. sual plan *Z. AUREA, forma oBTUSIFOLIA (Bissell) Ferd. Casual pi with the last, no. 13,094. . 345. Count TAENIDIA INTEGERRIMA (L.) Drude. JAMES OF ee Gt locally abundant, rich woods and slopes by James wee on the 
Landing, southeast of Grove, no. 13,411; our first st# Coastal Plain. . 359. ( *LYONIA Licusrrina (L.) DC., var. FOLIOSIFLORT alone Fern. Norrotk County: fresh reed-marsh and pact a Northwest River, near Northwest, no. 13,992; ree) See Rar 1-2 ae ey first from north of North Carolina. 
DORA, xliii. (1941). See p. 370. 
_ Vaccrnrum ae Merch. Range extended at into Dinwippie Country: low woods near Mt. Oliv 
no. 13,994. add anotbet 

Horronta 1nriata L. To the rather few stations 
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in Sussex County: open muddy soil, Coppahaunk Swamp, 
south of Spring Hill Se no. 13,723. 
BuMELIA LYCIOIDES (L.) Gaertn. ae var. VIRGINIANA Fernald. 

Range extended up the James to Prince GEeorGE County: 
many des in thicket and woods back of beach, Windmill Point, 
Flowerdew Hundred, no. 13,106. Also to JAMES Ciry County: 
base of rich woods and slopes by James River, Grove Landing, 
southeast of Grove, no. 13,419. See p. 346. 

TYRAX AMERICANA a Lam. Local range extended to CHARLES 
Ciry County: wooded bank by gargs! River, Cypress 

Bank cecipaans 6 no. Sra 391. See = 

DDLEJA Dav 1 Fr y County: slightly n 

ralized in woods ne thickets rently of ian eae of James River, 
Claremont, no. 

*ForsyTHIA eal Lindl. SourHaMpTon COUNTY: 
waste Bogie Franklin, no. 13,726. 

TONUM MITREOLA (L.) Britton. To the very few 
eet stations add an extensive one in SOUTHAMPTON COUNTY: 
wooded bottomland of Blackwater River, southeast of Ivor, no. 
13,727. See p. 366. 

SABATIA STELLARIS Pursh, forma ALBIFLORA Britton. Ex- 
tending inland to Essex County: damp sand back of beach of 

pphpsnepnpel: River at Ware’s Wharf, northeast of Dunnsville, 
. 13,429, 

nig, CAMPANULATA i orr., var. GRactLIs (Michx.) Fern. 

Meherrin River, pac of Gaskins, no. 13,421. Although 
in Ruopora, xxxvii. 438, S. gracilis was reported from Princess 

Anne County, the: material is transitional to S. campanulata. 

See Ruopora, xxxix. 444 (1937). The Gaskins plant is quite 
salicinetoee var. gracilis. See p. 360. : 

- DopEcANDRA (L.) BSP. To the ee recorded stations add 
the followi wing. NansEmonp County: border of brackish en 

4,0 3 ; 
INCA Major L. Ofte fase paturalibed: Seen in 

several counties. See p. 372. 
CuscuTa inpEcoRA Choisy. Princess ANNE COUNTY: on 

various herbs, damp woods, Virginia Beach, no. 4149 Sethi 8 C. Coryli Engelm ay 
Identification corrected by Dr. T. G. Yuncker, who notes: 
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“This is the first specimen of the species I have seen f 
northeastern United States”’. The species ranges from 

Indies and Florida to Texas and Mexico, north rather 
in the Mississippi Basin and westward. 

C. Coryti Engelm. Princess ANNE COUNTY: 00 
border of pine barrens, near Princess Anne Courthouse, 
& Griscom, no. 2879 (distrib. as C. polygonorum ) 

Identification corrected by Dr. Yuncker. In his Renswn 
the North American and West Indian Species of Cuscuta, vit 
Ill. Biol. Mon. vi. 146—repr. 56 (1921), Yuncker cited J 

material only from the Peaks of Otter and from farth 

HyDROLEA QUADRIVALVIS Walt. Range extended into¢ 
VILLE County: sandy and muddy border of Slagle’s 
northwest of Emporia, very abundant, no. 13,783. | 

Hewiorrorium rNpicum L. To the few recorded stations 
one in NorroLk County: swampy woods west of Bethel 
Gertie, no. 14,003. 

ScuTELLARIA OVATA Hill, var. versicolor (Nutt.), st@ 
S. versicolor Nutt. Gen. ii. 38 (1818).—A new station along 
James. Prince Grorce County: thickets and woods 
beach, Windmill Point, Flowerdew Hundred, no. 13,126. i 
in GREENSvILLE County: rich wooded slope, just 400) 
“fall-line” by Three Creek, northwest of Emporia, no. 14,004 

Although Blake in Ruopora, xvii. 133 (1915) adopted 
name S. ovata Hill, Hort. Kew. ed. 1; 242 (1768) and ed. 2: 
pl. 8 (1769) for S. versicolor Nutt. and stated that . type 
S. versicolor Nutt. and S. caroliniana Walt., both im the 
Museum, are identical with the plant here taken @ ™ 
Hill”, there seems to me considerable doubt, inasmuch eee 
proceeded (I. ¢. 134) to make for the plant with “enlarged” 
bracts” the combination S. ovata var. bracteata (Benth. ae 
based on S. versicolor, 8. bracteata Benth. Labiat. 433 (BS 
Nuttall definitely described his S. versicolor with “bracts” 
and sessile” and Bentham, who must have known the ‘hy 
took it up, his S. versicolor, 6. bracteata ‘non nisi folils ™ 
majoribus subcoloratis differt”. S. versicolor was it hi 
Nuttall as “The largest North American species”, ben a 
“leaves broad-cordate, large, . . . nearly smooth; hi 
very long . . . leaves thin and diaphanous, 4 little 2 

above, 2 or 3 inches broad and 3 or 4 long, « * * is 
[petioles] 1 and a half to 2 inches long”. This account 
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in accord with the plant taken by Bentham, Gray and others as 

S. versicolor, the broadly cordate-ovate thin blades of the princi- 

pal leaves in the short-bracted series before me ranging from 244 

to 5 inches long and 2-4 inches broad, with petioles 1-3 inches 

long. This plant, true S. versicolor, ranges from Virginia to 

Iowa, south to Louisiana. The material of Bentham’s S. vers?- 

color, var. bracteata comes from southern Illinois to Mississippi, 

Arkansas, Oklahoma and Texas. Its leaves are relatively 

narrow-ovate, firm, heavily pubescent, and ranging from 1% to 

3 (rarely in transitional specimens to 4) inches long, and from 

1 to 24% inches broad, with petioles 44-2 inches long. Hill’s 

plate of his S. ovata shows a more branched inflorescence than 

I can match in most S. versicolor but easily matched in S. versi- 

color, var. bracteata, very large bracts, and narrowly ovate leaves 

on relatively short petioles. To me it is a far better match for 

var. bracteata than for typical S. versicolor. Hill described S. 

ovata with stem “subhirsutus” and so’illustrated it. In typical 

S. versicolor the pubescence of the stem is a minute inflexed 

pilosity (Nuttall said ‘‘a soft and glandular pubescence’’) ; in 

var. bracteata of divergent glandular hispidity. I am, therefore, 

treating S. ovata as based upon a garden specimen of S. versi- 

color, var. bracteata, in spite of the fact that Hill said the flowers 

were “‘rubescentes’”’. The native plant has the corolla blue, with 

the lower lip whitish. 
I, of course, do not know just what was taken as Nuttall’s 

type at the British Museum and pronounced “identical” with 

S. ovata. If it is identical it disagrees in many points with 

Nuttall’s detailed description. Bearing in mind that Nuttall 

did not think in terms of “types” and that he often marked 

with an asterisk on his labels wholly different things, which he 

had called the same, his rather vivid account of S. versicolor, 

accurately describing a familiar plant, should have precedence 

over a specimen which, if it matches Hill’s plate and brief descrip- 

tion, does not well agree with Nuttall’s description. 

*8. ovauiroura Pers., var. hirsuta (Short), stat. nov. S. 

hirsuta Short in Transylv. Journ. Med. viii. 582 (1836). S. 
pilosa Michx., var. hirsuta (Short) Gray, Syn. Fi. N. Am. 1. 

379 (1878). Henrico County: rich wooded slopes by James 

River, west of Varina, no. 13,123. See p. 349. 

Although described from Kentucky and noted by Leonard in 
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Contrib. U. 8. Nat. Herb. xxii. 741 (1927) only from that state, 

it is represented in the Gray Herbarium also from West Virginia, 

Ohio, Indiana and Michigan, south to Georgia and Mississippi. 

There is one other Virginian specimen: Wytheville, Wythe 

County, Howard Shriver. The Varina plant is the first from east 

of the Blue Ridge of Virginia and North Carolina. 

*§. puncrata (Chapm.) Leonard. James Crry County: rich 
land, Matoaka Park (near Williamsburg), June 29, 1939, R. W. 

Menzel (as oA gereiade Andr.). The first from north of upland 
North Caro 

*SaTu tha Pisa (L.) Scheele, var. NEPETOIDES 
(Jordan) Briquet. IsLe or WIGHT ae by path on rich 
caleareous wooded slope along James River, west of old Fort 
Boykin, no. 13,739. Apparently ae previously reported from 
North America. See p. 361. 

PuysaLis ANGULATA L. Range extended into SOUTHAMPTON 
County: roadside fill above wooded bottomland of Blackwater 

River at South Quay Bridge, east of Oak Grove School, no. 
13,742; very large plants stimulated by loosening of soil, 1 1.2. 
hig rh, with leaves up to 9 em. broa 
=B. BARBADENSIS Jacq. IsLH oF Wicut County: disturbed 

soil by James River, below old Fort Boykin, no. 13,741. SeeP- 3él. 
P. puBescens L. Local range extended northward. ISLE OF 

Wieur County: disturbed soil in bottornilai woods along 
Blackwater River, above Broadwater Bridge, north of Zuni, 20. 
13,442. James Crry County: calcareous » ssiliferous ys by 
James River, Grove Landing, southeast of Grove, no. 13; 

PHULARIA MARILANDICA L. Range extent into tm 

additional Coastal Plain counties. MIDDLESEX rugs 3 443, 
wooded slope by Rappahannock River, Bay Poin 0. 13 
Surry County: rich caleareous wooded ravines ae James 
River, Claremont, no. 13,743. woods 

HELONE CUTHBERT Small. Sussex CouNrTY: swale 146 
acrietle Creek, about 2 miles north of Henry, 2° 

*Bacopa stragula, sp. nov. (TAB. 728). Planta ee 
dhingriics 0.5-3 dm. pA ae formans; caulibus succulentis gla 
valde ramosis repentibus Tamis adscendentibus; nen) mil. 

ul 
longis 3.5-10 mm. latis: apice rotundatis palmatinervils —_ 
obscuris; floribus axillaribus, pedicellis 3-6 mm. 1ongi palis 
dentibus vel patentibus deinde arcuato-recurvatis) 
exterioribus cordatis rotundo-ovatis apice eg doe gis Sobatis 
longis; corollis tubulosis albescentibus 4—5 mm. apsulls lobis apice subtruncato-rotundatis; staminibus : vl - f 
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ovoideis obtusis 2-4 mm. longis deinde nudis.—Fresh tidal 
muddy or sandy shores of rivers entering Chesapeake Bay, Mary- 
land and Virginia. MaryLaANnpb: Salisbury, September, 1863, 
Canby. Virainta: Mattaponi River, Walkerton, September 1, 
1940, Fernald & Long, no. 12,801; Mattaponi River at Horse 
Landing, near King William Courthouse, October 14 and 16, 
1939, Fernald & Long, no. 11,613 (distributed as B. cyclophylla 
Fernald), August 31, 1940, Fernald & Long, no. 12,799; Matta- 
poni River northwest of King William Courthouse, August 31, 
1940, Fernald & Long, no. 12,800; Chickahominy River, Walker, 
New Kent County, September 10, 1941, Fernald & Long, no. 
13,746; Chickahominy River, Lanexa, New Kent County, 
September 13, 1941, Fernald & Long, no. 13,748 (rypx in Herb. 
Gray.; IsoTyPE in Herb. Phil. Acad.); Chickahominy River, 
southwest of Windsor Shades, New Kent County, October 12, 
1941, Fernald & Long, no. 14,010; Chickahominy River near 
Cypress Bank Landing, Charles City County, July 26, 1941, 
Fernald & Long, no. 13,447; Chickahominy River, Graves 
Landing, north of Holdcroft, Charles City County, September 
10, 1941, Fernald & Long, no. 13,745; Chickahominy River, 
Wileox Neck, Charles City County, September 13, 1941, Fernald 

Long, no. 13,747; Chickahominy River, Matahunk Neck, 
Charles City County, October 12, 1941, Fernald & Long, no. 
14,011. See pp. 355, 356 and 368. 

Our earliest collection from Virginia was misidentified as 
Bacopa cyclophylla Fernald in Ruovora, xli. 446 (1939) = Her- 
pestis rotundifolia Gaertn. f. (1807) not Bacopa rotundifolia 
(Michx.) Wettst. (1891); and Pennell, Scroph. E. Temp. N. Am 
69 (1935), cited the Maryland material of Canby as Herpestis 
rotundifolia. That species, however, is thin-leaved, the blades 

of the primary axes mostly 1-1.5 em. long, the branches closely 
but minutely pilose, the pedicels up to 8 mm. long and pubescent, 
the stamens 2. So far as I can determine (and the translucent 
leaves of specimens are confirmatory), Bacopa cyclophylla 
(Herpestis rotundifolia) is aquatic or subaquatic; on the other 
Aand, the new B. stragula, with thick and opaque leaves, glabrous 
branches, and 3 or 4, instead of 2, stamens, is a plant of tidal mud 
and sand. B. cyclophylla is apparently unknown from north of 
Southeastern North Carolina, my statement in Ruopora, xlii. 
479, 480 (1940), that our first known Virginia station connects 
that at Wilmington, North Carolina, with the two in eastern 

Maryland” having been based on the misidentifications above 
referred to. 
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It is not clear to which of Pennell’s segregates of Bacopa the 

new B. stragula belongs. By his treatment, l. c. 49 et seq., he 

then recognized three genera of the inclusive Bacopa with 

ebracteolate pedicels. These he separated by the following key: 

“G. Capsule globose or ovoid, nearly equaling the sepals; 
outer sepal orbicular-oval to oblong. | 

H. Corolla 7-8 mm. long [in the key to species on p. 57 
two of the three species are said to have “corolla 5-7 

m. long”, the third ‘‘corolla 3-4 mm. long”’), 5- 
lobed (because the two posterior and the 3 anterior ae 
lobes are all distinct); stamens 4; leaf-blades entire.3. Macuillama 

HH. Corolla 2 mm. long, 3-lobed (because the 2 i 
eS sph unit og the anterior petal is bi be 
eaving the anterior lip 2-lobed); stamens 3; leal- ; 

ae pis are eae ee cee es ‘ ecw 8 i 
. Caps ipsoid id, h shorter than the sepals; ee p e€ elllpsold-Ovol much snorter an e Dp 5. H 

However, in the “Annotations and Corrections” at the end of 

the volume (p. 630) Pennell admitted ‘‘a species of Macuillame | 

ne which showed corollas either 4- or 3- [in addition to § 

lobed and stamens either 4 or 3 in number, thus bridging the 

supposed gap [supposed only as Pennell originated this departur 

from conventional practice] between these groups {Macuallams 
and Hydranthelium]. Moreover, the species of Hydranthelivn 
from Mazatlan bore entire leaf-blades, just as given 12 my Ke} 

for Macuillamia. It is evident that the former species of in 

thelium are to be considered merely as florally reduced a 

of a common genus for which the name should be Hydrant 

um”; whereupon the species of Macuillamia were formally 

transferred to Hydranthelium. a te 
With Hydranthelium thus absorbing Macuillama, gti a 

corolla 3-, 4- or 5-lobed and stamens either 3 or 4, we have i" 

reputed ‘‘generic”’ differences: Hydranthelium with the ° 

(or globose) “capsule nearly equaling the sepals; en 

outer sepals orbicular-cordate; stamens 2.” But now “_s 
limnophilous new Bacopa to muddy the supposedly 
for in B. stragula the short capsule and the cordate-r07N ibe 
sepals are those of only 2-stamened Herpestis (as ae 

5-lobed corolla is that either of Herpestis or of Hydr ns put 
(as revised by taking in Macuillamia), but the 3 or yee con B. stragula into readjusted Hydranthelium, which is n° 
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ceded to have either 3 or 4 stamens. If the number of stamens, 
whether 2 in Herpestis or 3 or 4 in Hydranthelium, is all that is 
left, there is little to separate these two reputed genera.’ Inci- 
dentally, the newly described plant with 3 or 4 stamens but with 
cordate-rotund outer sepals and short capsule superficially more 
closely resembles Herpestis rotundifolia than the species placed 
by Pennell in Hydranthelium. In view of this author’s recently 
announced preference for superficial or habital aspect as taxo- 
nomically superior to morphological differences in flower, fruit 
and seed, it is assumed that Bacopa stragula® might perhaps find 
its place in Herpestis. In his recent paper on Scrophulariaceae 
of Trans-Pecos Texas, Proc. Acad. Nat. Sci. Phila. xcii. 301 
(1940) Pennell said, in discussing Maurandya Wislizeni: “Re- 
cently Dr. P. A. Munz (in Proc. Calif. Acad. Sci. IV. 15: 380, 

1926) has revived Engelmann’s proposed genus Epixiphium for 
this species; this was based wholly upon the fruiting characters 
(the acerescent sepals, the peculiar capsule, style, and seeds), 
but the flowering state and the habit of the plant are so similar to 
other species of Maurandya as to make such a segregation in my 
opinion undesirable”. All sorts of possibilities suggest themselves 
if floral and fruiting morphology are to give way to habital 
aspect, a play to superficial ecology. How such sound morpholo- 

: veer who make the artificial Fag senesryys of these from Bacopa Aubl, (1775) 
te that Pn Gaertn, f. (1807) has rani over H ag Seren HBK. 

(1825) io which the species of Macuillemia Raf. Dot 
*In giving to Bac stragula this specific EL m using a common Latin ad- 

jective, found in m ost dictionaries of that language and a form mat or 
petit Id an pe Poklee se 

addins 4 of northern Newfoundland, which fo: rmed a pies and intrica 
omparing it with a species of Jones (Marcus E.), I referred to his ae 

statement and diagnosis being le: y contradictory s was enough for that 
we | Warrior. He promptly announced that “The name straga(ajius qpnnncnee not 

use 

. - t intu- 

mescens’.""—_M. E. Jones, Rav ngs to Western Bot. No. 15: 15 (1929). As to the latter 

ties e was publicly asso- 

ted was discovered by him while still in his teens and named Cares satumencens, 
+ a uid not i t 4 

have foreseen the life-long infection he was starting! If the species a ‘ay st 
(¢wisted) . intumescens (inflated) —C. aenea (brassy), C. nerrosa (nervy), ‘orta 
pe » ©. molesta (troublesome), C. Jonesii (for Marcus J gues - pie ec 
nknown), or almost any other—the calamity might have been avoi 
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gists as Bentham, Engelmann, Gray or Wettstein would have 

cringed at such sophistry! 

Piate 728 is of Bacopa sTRAGULA: FIG. 1, portion of plant, X 
Graves Landing, pokes of Holdcroft, Virginia, Fernald & Long, no. is 

FIG. 2, portion of hs x a pee and 4, flowers, < 3, from 
Mary. land, Canby; oie corolla, laid open, X 10, from TYPE (the anther s 

the Dent partly Hidden under the lobe to the left, the nee nther broken in 

Ca rom Fic. 6, bud with 3 stamens, laid open, with ovary t turned dom, 
rom T 

*B. simulans, sp. nov. (Tas. 729). Planta decumbens bis 
~ radicans vel suberecta; caulibus succulentis glabris simplicibus ve 

sparse ramosis 0.5-2 dm. altis; foliis crassis subopacis rotundo- 
obovatis vel ellipticis apice rotundis, 1-2 em. longis 6-15 mm 
latis palmatinerviis nervis obscuris; floribus axillaribus 
vel binis, pedicellis crassis rectis vel falcatis deinde divergentibus 
vel reflexis ad 5-11 mm. longis; sepalis exterioribus late ovatis 
apice rotundatis arctis 4-5.5 mm. longis; corollis ae 
albescentibus 4 mm. longis 5-lobatis, lobis tubo aequan 
apice emarginatis, fauce flavo; staminibus 4 inclusis, aD 
red ata capsulis ellipsoideis inclusis.—Charles Ca Coun 
ty, VirGInIA: sandy-muddy fresh tidal shore of Chicka 
River, Graves Landing, north of Holdcroft, September 10, “a 

Fernald & Long, no. 13,749 (TYPE in Herb. on me 
Herb. Phil. Acad.); three plants collected by ae 
mislabeled Echinodorus tenellus (no. 4135', shia by P are” 
4136), the exact locality now obscure, the plants ¥ entife y 

Pennell as Macuillamia obovata Raf. 

Although the hopelessly mislabeled specimens collected — 

where, presumably by Grimes (see sepa on Pye 355 and 033) 
have been taken by Pennell, Scroph. E. Tem m. 60 (I 
as Macuillamia obovata Raf., therefore apa ese 

(Raf.) Pennell, 1. ¢. 630, and Bacopa obovata (Raf.) re 

Ruopora, xxxix. 475 (1937), there is very great doubt © ; 

Rafinesque ever saw this species. Here is Rafinesque’s a 

“333, Macuill. obovata Raf. glabr. vel hirsuta proeiay non fle 
obov. vel. ellipt. sessilib. obt. Ba fol. brevior. caps. globosa =e | 
in the agrees Potomac. and in Louisiana, larger plant, leaves 
—Raf. Aut. Bot. 44 (1840). 

Echine 
be Gray Herbarium the material, clearly numbered 4135 _ ae es 

Bacay Psi from Lanexa, is Sagittaria subulata; on the label at party of the Penile 

digit is poorly typed, so that Pennell has cited it as 4136. In her F’ se pileen 
antici Vavgbelen Papers Mich, Acad, Sci, Arts and Lett. iv. 120 (1924) © ius a0 

nson (formerly Mrs. Grimes) listed no. 4135 as cosegste pe the 3 

no. 4136 as Eriocaulon Parkeri, In the Gray Herbarium, likewise, ® written by Grimes, is Eriocaulon. 



1942] Fernald,—Additions to the Flora of Virginia 439 

As Pennell, |. c. 60, states, no type of Rafinesque’s species is 
known to exist, “‘certainly none in herbaria of the United States 
orin the Durand Herbarium . . . at Paris”. To these can 
be added Geneva, for Dr. Hochreutiner writes me that there is 
nothing of it in the great herbaria there, which have many of 
Rafinesque’s plants. Pennell, recognizing that Rafinesque’s M. 

ata was a probable mixture, attempted to sort out from 
among the few stated characters some for the plant of the Poto- 
mac, some for the plant of Louisiana. At best, however, there 
is little about Rafinesque’s account to make it really safe, in the 
absence of actual specimens, thus to apportion the points be- 
tween Louisiana and the Potomac and to apply the resultant 
name to a plant known only as a highly localized species at the 
head of tide on the Chickahominy, nearly 100 miles up-river 
from Chesapeake Bay and, following the isolated fresh tidal 
shores, several times that distance, around the forbidding saline 
shores, from the fresh estuary of the Potomac. Bacopa simulans 
is certainly not “prostrate’’, nor is its slenderly ellipsoid capsule 
“globose”; and its pedicels are not sufficiently “shorter than 
the leaves” as to attract notice. The generic account of Macuil- 
lamia by Rafinesque, Neogen. 2 (1825), called for ‘‘cor. four 
cleft”. Since the plant of the Chickahominy, Bacopa simulans, 
has the corolla 5-cleft, it seems like a forced misinterpretation of 
Rafinesque’s confused account to identify it with his Macuil- 
lamia obovata, with prostrate stems, short pedicels, 4-cleft corolla 
and globose capsules. I apologize for having so ignorantly made 
the needless combination B. obovata. 

If one is seeking a plant presumably of the Potomac or of tidal 

tivers entering Chesapeake Bay north of the mouths of the 
Chickahominy and the James, with obovate leaves, pedicels 
much shorter than the leaves, corolla 4-cleft, and globose capsule, 
he can find it in Gratiola virginiana var. aestuariorum Pennell 
(see PL. 730, Fra. 3), a plant which, repeatedly overflowed by 
tidal water, may be quite depressed or prostrate. Var. aestu- 
ariorum is cited by Pennell, |. ¢. 630, as extending northward 
to the Delaware drainage. 

. turning to Bacopa simulans, the name is given from its 
habital resemblance to B. rotundifolia (Michx.) Wettst. That 
usually coarser and prostrate aquatic of fresh water, chiefly of 
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the Mississippi drainage, however, has the stems copiously hir- 

sute, the thin and clearly nerved leaves more rounded, the larger 

ones 2-3.5 cm. long and 1.5-2.7 cm. broad, the slender and 

pubescent pedicels 0.8-2 cm. long, the rather showy campanulate 

corolla 6-8 mm. long, with wide-spreading limb about as broad. 

B. simulans, on the other hand, is a relatively small, merely 

decumbent to erect plant of tidal shore, with glabrous stems and 

pedicels, the more opaque leaves only 1-2 cm. long and 0.6-1.5 

em. broad, the thick pedicels at most 11 mm. long, the insignifi- 

cant corolla 4 mm. long and 2 mm. broad. 

‘Prate 729 is of Bacopa SIMULANS, from the rypE-material: FIG. 1, habit, 

X 1; Fic. 2, corolla, laid open, x 10. 

*GRATIOLA VIRGINIANA L., forma acutidens, f. nov. (TAB. 
730, Fic. 1 et 2), robusta 3.5 dm. alta; foliis primari riis lanceolato 

acuminatis 6-7 cm. longis divergente serrate de dentibus 
lis &! 

ongis capsulis valde longioribus. is Henne County, 
Vineieti: “Manchester”, opposite Richmond, May 7,, 

R. Churchill (rypp in Herb. Gray.).—An extrao 
robust form, differing at once from typical G. virgimana ei 

and 5) in its large and long-attenuate leaves with long 

cca teeth, and in the de cut strongly overtopEang wa oy 

oe he of South oe no. 11, 428. Boe! p. 356 a 

Var. aestuariorum, based by Pennell upon material from Salis 

bury, Maryland, was described as “erect, with closely eee” 
branches. Leaf-blades oval, 1.5-2.5 cm. long, crenate-U 
to entire. Pedicels less than 1 mm. long, so that the oe 

nearly sessile. Capsule 3-4 mm. long.” An isotype be i ae 
conforms to this description and our nos. 13,142 and 13, . 

agree with it, except that they have pedicels 3-5 C = 

Other material (Salisbury, Maryland, October 3; 1863, 

and our nos. 11,428 (1g. 3) and 13,454), all with sessile oF ts 

sessile fruits, is depressed and widely branching at yee dina! 
far more extreme than the type. Typical or at 
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G. virginiana has the upper or bracteal leaves lanceolate to 
oblong or narrowly elliptic and subacute to acute, only rarely 
quite obtuse. It is a thin-leaved plant, often with pedicels 0.8- 
1.3 em. long (Fie. 4) but not rarely with the flowers subsessile 
(ric. 5). As the fuller collections from tidal shores and their 
vicinity seem to indicate, the plant of such habitats consistently 
has the upper leaves blunt or rounded at tip and varying from 
elliptic to obovate. They are, naturally, of fleshy texture. 
With this extended meaning I am maintaining var. aestuariorum. 
It is not without significance, however, that G. virginiana L. 
Sp. Pl. i. 16 (1753) rests exclusively on the plant, no. 379, of 
Clayton, “Gratiola foliis lanceolatis obtusis vix dentatis”. When 
in 1917-18 Blake (Ruopora, xx. 65) and in 1930 Pennell saw the 
type they presumably did not recognize the common inland 
plant and var. aestuariorum, published in 1935, as separable. 
The latter can hardly be described as having the leaves lanceolate ; 
states of the former could. The Gloucester County specimens 
noted by Pennell, Scroph. E. Temp. N. Am. 92 (1935), Pennell, 

no. 12,700, as coming from ‘‘close to the home of John Clayton’, 
have the leaves oval to obovate and obtuse and the fruits nearly 

sessile. A good photograph of the type of @. virginiana is in. 
order, when the Clayton plants become available. 

» fruiting node, x 1, of G. vrrGrNnIANA, from Norfolk, etl SF ery 
Churchill, identified by Pennell; ric. 5, summit of G. virGrniaNa, X 1, 
Louisiana, Hale, validated by Pennell. 

ANOTHER INTERPRETATION OF LINDERNIA DUBIA (PLaTEs 731— 

733). In his Scrophulariaceae of Eastern Temperate North 
America (Acad. Nat. Sci. Phila. Mon. i), 137, Pennell, in a 
healthy Spirit of conservatism, reduced Ilysanthes Raf. (1820) to 
Lindernia All. (1766). With this reduction all who are of con- 
Servative mood will agree. The first American species described 
in the group was L. dubia (L.) Pennell, |. c. 141, resting upon 
Gratiola dubia L. Sp. Pl. i. 17 (1753), “Habitat in Virginiae 
aquosis”’, G. dubia resting for typification upon Clayton, no. 164, 
which had been described by Gronovius, Fl. Virg. ii. 129 (1743), 
GRA Tl OLA floribus pedunculatis, foliis ovatis crenatis”, this 

diagnostic phrase taken over directly by Linnaeus. 
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Ilysanihes dubia consists of three clearly intergrading varieties, 
two of fresh to barely brackish mud and shores, one of tidal 
shores. The last variety, well characterized by its elliptic to 
obovate round-tipped leaves, and nearly always cleistogamous 
flowers on pedicels only 1-5 (very rarely —10) mm. long, the 
pedicels much shorter than the bracteal leaves. This is var. 
inundata (Pennell) Pennell, 1. c. 150 (1935), resting upon his 
earlier (1919) Ilysanthes dubia inundata. In some ways the most 
extreme trend in the species, var. inwndata is shown in PLATE 733. 

The other two varieties have the bracteal leaves more taperilg 
at apex, merely bluntish or acute, not strongly rounded and 
obovate. In the plant which Pennell considers typical L. dubia 

(PLATE 732) the bracteal leaves become, as the axes prolong, 

strongly reduced in size. They are then lanceolate to lance 

ovate or oblong and only 1-6 mm. broad, and exceeded by the 

upper pedicels which range from 0.5-2 cm. long. In this plant 
the larger foliage-leaves are narrowly elliptic or narrowly ovaté 
and gradually narrowed to base (I find no justification for Pen- 

nell’s characterization (1. c. 142) of them as “euneate’”’); further 

more, all but the latest flowers have expanded corollas, though 

late in the season they may be cleistogamous. As Pennell say 

(1. c.) “‘integradation is complete between L. dubia major and L. 
dubia typica”; he therefore treats them as ‘subspecies, * 
degradation of an honorable term clearly exposed in RHopoR 

for May of this year. But, on the whole, L. dubia major (Purst 
Pennell, as subsp., l. c. 146, is a reasonably good variety (uate 

73). Its most conspicuous character is the nearly 

foliage-leaves and bracts. The latter are only slightly or scarcely 
smaller than the former, with more gradually rounded. bas 

(therefore ovate) and less acute tips. They consistently overtop 

the pedicels, the latter ranging from 0.5-1.7 em. long, the upper 

bracts being 5-10 mm. broad. This plant produces P° 
expanded corollas until late in the season. In its aggres® 
characters it stands midway between Pennell’s L. dubia _ | 
typica and his var. inundata, and it frequently ventures, wit ie 
more serious alteration than becoming of more fleshy pes 
upon tidal shores, just as the obovate- and obtuse-leaved Me 
‘nundata will sometimes stray slightly from tidal flats and, 
ting into deep shade, become thin-leaved and etiolated- 
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On the whole the three varieties of Lindernia dubia are reason- 
ably well marked. It seems to me, however, that, in defining the 
three, Pennell over-stressed the “cuneate” base of the leaf in his 
L. dubia typica and that his recollection of the Linnean type must 
have been obscured by time. Pennell (1. c. 41, 42) wrote: ‘‘ Based 
primarily upon Clayton 164, which I have seen in the Clayton 
Herbarium of the British Museum (Natural History) in London. 
In this the leaf-blades are nearly all narrowed to base, yet the 
spreading pedicels were 15 mm. long—a combination of charac- 
ters that denotes the prevalent plant of the Central Lowland 

As the authors of both our recent northeastern manuals 
have been unaware of the plant now considered with its combina- 
tion of cuneate leaf-blades with long pedicels, it is natural that 

Dr. Robinson (Gray’s New Man. ed. VII. 725. 1908) 
Stressed instead the cuneate lower leaves and so applied the 
name to what I am now calling L. dubia major.” It so happens 
that the joint editors of Gray’s Manual, ed. 7, were Robinson & 
Fernald and, by a division of responsibility agreed upon, each 
of us “did” certain groups. Joint authorship, however, was 
assumed for all groups, and I do not find any mention in the 
treatment in the Manual of “cuneate” leaves in L. dubia. 
Instead, this is the unaltered text: “leaves ovate, rounded, or 
OME the upper partly clasping, the lower more or 
less narrowed to base”.! This description was checked by a 
tracing (PLATE 731, Fic. 4) of Clayton’s no. 164, TYPE of the 
species, sent by Mr. Edmund G. Baker to the Gray Herbarium. 
Although a poor fragment, the tracing of Clayton no. 164 shows 
the lower bracts oval and rounded at base as in L. dubia major 
(Pursh) Pennell. This is quite in agreement with the “foliis 
ovatis crenatis”’ of Gronovius and of Linnaeus. Cuneate, from 
cuneéus, a wedge, implies straight lines converging to the basal 
angle. Anyone who tried to use a wedge with the rounded sides 
of the lower bracts of the type of Gratiola dubia would have his 
work cut out for him. It seems to me that the type of Gratiola 
dia ern earlier Dr. Robinson had discussed the type of Gratiola dubia L. He 

Not note Songenioal leaves but said: ‘‘To mak 

atten, vleaved relatively shorter-pediceled form, which Dr. Small has called I[lysanthes] uata”’ —Robinson in Ruopora, x. 67 (1908). 
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dubia, therefore of Lindernia dubia, was a fragment of the plant 

which Pennell calls L. dubia major. When the actual specimen 

can be examined we may possibly find that Gronovius and, after 

him, Linnaeus were in error in describing the ‘‘foliis ovatis’; 

they certainly did not say ‘‘cuneatis’”. My faith, however, based 

upon long experience with their precision, is such that I am 

treating as typical L. dubia the plant treated by Pennell as L. 

dubia major. I am, therefore, taking the chance of overloading 

synonymy by calling the plant with much reduced upper bracteal 

leaves equaled or overtopped by the upper pedicels 

LINDERNIA DUBIA (L.) Pennell, var. riparia (Raf.) comb. nov. 
Ilysanthes riparia Raf. Ann. Nat. 13 (1820). LD. dubia typiect, 
sensu Pennell, Acad. Nat. Sci. Phila. Mon. i. 141 (1935), mot 
Gratiola dubia L. Sp. Pl. i. 17 (1753). Puate 732. 

As to the type locality of Gratiola dubia, Linnaeus said only 

Virginia and Clayton and Gronovius gave nothing more definite. 

In view of Clayton’s well known trips far from Gloucestét 

County it could have come from a remote area, although It 

frequent enough in the eastern counties. Pennell seems t0 have 

inferred that the type came from Gloucester County. At least, 3 

coming from “Near type locality”, he has distributed tiny plants 

(PLATE 733, FIG. 3) from a ‘wet draw in forest’’ near James Siam 
Gloucester County, Wherry & Pennell, no. 12,698, as Tlysanthes 

dubia, although in his later treatment he called it Linderm’ 

dubia subsp. major. The specimens are tiny, obviously et olated 

from growing in the woods, with unusually long petioles, 7 
obovate blades broadly rounded above, with pedicels very shot 
and the label bears the note: ‘Corolla falling unopened”. Why 
is it not an etiolated woodland development of L. dubia, ye 

tnundata (PLATE 733, Fics. 1 and 2) which was described ‘ 

“Leaf-blades oval, all broadly rounded or obtuse; fruiting po 

cels 3-5 mm. long ;only the earliest corollas, if any; opening | “alt 
nearly all the corollas falling unopened and the flowers habitus’ 
self-pollinated . . . ; plant erect’? No. 12,698 me l. 
these requirements; it strongly contradicts the definition sade 

dubia major (PLATE 731), under which it is cited: Sees 
oblanceolate to ovate-lanceolate, usually only the lower © 
or rounded at apex; fruiting pedicels at least 5 mm. long: © 
corollas habitually opening; plant diffuse’. 
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Of the plant (PLATE 732), with reduced upper bracts and pro- 
longed pedicels, Lindernia dubia, var. riparia, the L. dubia 
typica of Pennell, ‘‘the prevalent plant of the Central Lowland 
which from the Ohio valley crosses the Appalachians through the 
Potomac valley to the Chesapeake Bay of Virginia” (Pennell, 
l. ¢. 141), it is a striking fact that in his enumeration of specimens 
Pennell cited from all Virginia only a single collection and that 
from Fairfax County, in the extreme northeast; but for the plant 
which he did not consider to be typical L. dubia (his L. dubia 
major) he had a whole paragraph of Virginia citations, including 
specimens from many of the eastern counties where the plant 
abounds: Hanover, Northampton, Warwick, Mathews, James 
City, Norfolk, Princess Anne and others. If it is right to assume 
that Clayton would have collected the commonest variation of 
the species “‘in Virginiae aquosis’’, it is natural to believe that he 
would get the commonest variation! 

As stated, in southeastern Virginia typical Lindernia dubia 
(L. dubia, subsp. major Pennell) iscommon. Besides the counties 
cited by Pennell the following are represented by our specimens: 
Nansemond, Southampton and Greensville. 

_ Var. RIPARIA (Raf.) Fernald. Our only collections from the 
tidewater counties are as follows. James Crry County: moist 
soil, site of old pond, 14 mile south of Ewell, Grimes, no. 4489 
(see FIG. 2), cited by Pennell as the latter (his subsp. major). 
PRINCESS ANNE County: clay ditches bordering pine woods, 

Beach, no. 4179. Co : d 
bottomland, Fontaine Creek, southwest of Haley’s Bridge, no. 
14,014, late flowers, on October 14, all cleistogamous (FIG. 3). 

r NDATA Pennell. To the two Virginia stations cited by 
Pennell add the following. GLoucesTER County: wet draw in 
Crest, James Store, Wherry & Pennell, no. 12,698 (see FIG. 3). 
Carouine County: sandy and muddy tidal shore of Rappahan- nock River, northwest of Return, no. 14,016. Kine WIttiam 
Counry: fresh tidal shore of Mattaponi River, at Horse Landing, 

ho 

- 14,015; sandy tidal margin of Chickahominy River, 
oR Point, no. 11,141; sandy tidal shore of James River at 

our Oaks”, be arrison Point, no. 11,427. Surry County: , [ below 
resh to brackish tidal marshes, Hog Island, no. 12,803. Prince 



446 Rhodora [Novewssr 

RGE County: eng a shore of James River, Joram — 
GEO 
Point, no. 9430. See 

E 731 is of i. DUBIA (=subsp. major Pennell), all X 1:m6.1, on, scat from Hanover, New w Hampshire, July 14, 1910, £. F. William; 2, portion of eient f Loui , Hale, identified by Pennell as subsp. major; F1G. 3 ering ee from n Marshall, Madison Comey Noo 

LATE of lane ERNIA gon var. RI ora , all X Vienna, Tlinois, Gleason om, 0. 2640; Fic. 2, portion ‘of plant pe ‘oe | 1G Ewell, Virginia, Grimes, no. 2289, but cited by Pennell under his subsp. major; FIG. 3, ti (cleistogamous). of plant from oe Creek, southwest of Haley’ Bridge, ee e County, Virginia, Fernald & Long, no. 14,014. LATE f LInDERNIA DUBIA nthe INUNDATA, all X ai 1, portion 
; FIG. 

of ToPoryP ir, New Jersey, Pennell, n ; i loosely spreading plant from be Harrison Point, James River, "las Fernald & L 11,427; ria. 3, three etiolated woodland plants from Store, Gloucester Count y; y, Virginia, Wherry & Pennell, no. 12,698, distributel 
- typical J lysanthes dubia (L.) Barnhart (Gratiola dubia i from “near type 
ocality G. dubia, but later cited as L. dubia subsp. ma: 
MIcRANTHEMUM MICRANTHEMOIDES (Nutt.) wa tst. pre 
tah south from the Potomac to fresh tidal shores 0 
C ckahominy. Nrw Kent County: Walker, no. 13,752; Tandie pee 13 ,754, a Ciry County: Cyp gia Landin 13,380 and 13,750; Graves Landing, "350 Holderot, nig 13, 751: Wileox Neck, no. 13,753. See pp. 

M. uMBRosuM (Walt. ) Blake. Range extended into ek 
VILLE County: on logs and at muddy margin of Font 7 is southwest of Haley’s Bridge, no 14,013. A new sta 
OUTHAMPTON Co : sandy alluvial bottomland of Th 
ae Ney Grove, no. 14,403. See pp. 367 and 37 iy 

L., var. RETICULATA (Ra LAVA 
tended no Aore from North Carolina. Nansemonp Co oe r andy woods and adjacent earings Kilby, no. 5033. Juni, 2°: 
Wrenn County: dry sandy oak woods, southeast of ee 14,018. Sussex Sanwes: sandy alluvial woods, eee Nottoway River, southwest of Burt, no. 6392 (as G. i, 10. rich woods by Nottoway River, southeast of Stony Crees 

Stony Creek, no. 9144. Prince Grorce Cov at woods and clearings about 3 miles southeast i Peter head of Poo Run, no. 6693. Carotine County: wood oe of Mattaponi River, south of Milford, no. 7603 (as & e oy “to kindly corrected Me ret FUREA L., forma aLBIFLora Britt east County: da skwater River, he Sul i sry Honea dh in — along Blac 

patr THE Aurmionsny OF digg ren LINEARE, VAR: 

ee a ee ee 

7 
q 
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FOLIUM (PLATES 734-736).—The name Melampyrum latifolium, 
with no word of description but merely with a translation of the 
name, “‘broad-leaved’’, just as all trivial names in the work were 

translated or explained (‘‘Pennsylvanica . . . Pennsylva- 

nian”; “ovata ovate-leaved’”’; “leptostachya . . . small- 

flowered” [the original “‘translation” by Muhlenberg]; “ phrymoi- 
des phryma-like”’;“‘spuria . . . spurious”; ‘officinalis . . 
officinal”; “bracteosa . . . leafy”; “paniculata ‘ 
panicled’’; ‘‘ coccinea . searlet’’; ‘pallida pale’’; “‘crista 
galli . . . cock’s comb”; “rotundifolia round-leaved” and 

“euphrasioides [like] eyebright’’) occurred in Muhlenberg, Cat. 
57 (1813). As stated, it had no word of specific diagnosis and 
merely the statement of habitat, ‘“Delaw.” Although from 
Muhlenberg’s translation of the trivial name and the Latin name 
itself it is possible for those who glorify vague publication to 
argue that his trivial name was equivalent to a description, it 

certainly cannot be urged that the parallel cases in the same 
column, “eyebright”’, “American” “officinal” and “spurious” 
were new diagnoses. 

In Acad. Nat. Sci. Phila. Mon. i. 512 (1935) Pennell credits 
the proper publication of Melampyrum latifolium to Muhlenberg 
as validated by Eaton, Man. ed. 2: 316 (1818). It is, therefore, 
rather unedifying to see just what Eaton actually said: “lati- 
folium (C!) leaves broad. I have no description of this species, 
nora specimen”. That isall! If, by merely repeating as ‘leaves 
broad” Muhlenberg’s original translation of latifolium, “broad- 
leaved”’, and explicitly stating that he had no description nor 
specimen to stand for it, Eaton was guilty of publishing an 
intelligible diagnosis, why should those who are satisfied by such 
unnutritious matter ever go to the trouble to write a real diagno- 
Sis? In his Flora Ludoviciana Rafinesque based his half-imagi- 

hary descriptions only upon Robin’s impressionistic accounts, 
although he did not have the plants before him. Rafinesque, who 
1S not a good model, at least had plenty of words; Eaton in ed. 2 
had no words of description, had seen none and had no specimen 

and honestly admitted the fact. 
The first time that Eaton gave anything resembling a diagno- 

S * Meaning, according to Eaton’s explanation (p. 120) *‘Columbia college. Plants 

hich grow about New York” 
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sis of the broader-leaved plant was in his ed. 3: 350 (1822), when 

he recognized a single species, Melampyrum americanum Michx., 

properly defined, with ‘‘lower leaves linear entire; floral ones 

lanceolate, toothed behind”, etc., and under it, without any 

mention of Muhlenberg, “ Var. latifoliwm, has very broad leaves’. 

That met the minimum requirements and is a description, be- 

cause associated, as a variety, with a described species; but it 

was not the first valid publication under the name latifolium. 

In his Monograph (1935) Pennell, arguing that “subspecies” 

and ‘‘varieties” are the same, took up for the plant in question 

the trinomial “Melampyrum lineare latifoliwm (Mublenb.)", 

wrongly ascribing it to Beauverd in Mém. Soe. Phys. et Hist. 

Nat. Genéve, xxxviii. 474 (1916); wrongly, because Beauverd 

definitely called the plant ‘Var. «. latifolium”’, because Mublen- 

berg had given no diagnosis, therefore can hardly be recognized a 

the author of a validly published name, because Beauverd did 

not consider it a subspecies and because the latter author did not 

disguise the rank of the plant by the obscure trinomial. Beau- 

verd correctly understood and discussed the differences betweel 

true subspecies, varieties and forms, having a special chapte! 

upon these categories, and dividing the Old World M. pratense, for 

example, into two subspecies and these into varieties and forms. 

Exact bibliography would not quote him as doing what he intel 

tionally did not do. The first treatment of the plant in questio2 

as a subspecies was in 1927, when it was called M. lanearé, subsp: 

latifolium Soé in Fedde, Repert. Spec. Nov. xxiv. 189 (1927). 
In all these treatments the monographers seem entirely t0 have 

ignored the first legitimate publication of Melampyrum linear’, 

var. latifolium. Barton, in his time a well known Philadelph® 

botanist, recognized M. lineare and under it properly Pu? 

6. latifolium Barton, Compend. Fl. Phila. ii. 49 (1818), #0 
word of reference to Muhlenberg, with ‘‘all the leaves lance? 

late”. This antedates by 98 years the similar varietal combine 

tion of Beauverd and by 112 years the same combination : 

Farwell; but, going back still farther, to Barton, Fl. Phila. °" 
64 (1815), we find a series of columns somewhat parallel ig. 
those of Muhlenberg’s Catalogus, the second column $ 

translations or explanations of the Latin names (“ovalifolia ae 

oval, or elliptic-leaved”; ‘Pennsylvanica ‘ Penney 
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nian’; “spuria . . . spurious’; etc.) and, farther to the 
left, columns giving specific characters. At the bottom of p. 64 
occurs Melampyrum Americanum Michx., var. 6. latifolium, 
characterized as having a white corolla and “foliis lanceolatis’’. 
That was a definite diagnosis, not a mere translation of the Latin; 
it antedates Barton’s M. lineare, var. latifolium by three years 
and was, app tly, the first diagnosis of the plant. 

Although somewhat arbitrarily divided into varieties, never- 
theless the typical developments of these plants are distinctive, 
and each has its chief area of concentration: typical Melampyrum 
lineare the most northern, not extending south of the northern- 
most states and at its southern limit, in northern New England, 
principally on peaty mountain-summits between 2000 and 4400 

feet high; var. americanum more southern; var. pectinatum 
decidedly eastern, occurring chiefly on the Coastal Plain from 
eastern Massachusetts to Virginia, but locally inland; and var. 
latifolium, the broadest-leaved plant, eastern, with concentration 
largely on the Piedmont and Appalachian region south to 
Georgia. The following key to them may be of service. 

a. Principal leaves of primary axis linear to narrowly lanceo- 
b ate, 1-10 mm. broad; mature intern es separating the 

2 lowest fruiting nodes of the e primary axis 0.5-3 em. long 
lowest Setat = of primary axis 1-4 (6) em. long and 

(-20) mm. iy 
b. Mod simple or | sepay few-branched, 0.5-2 dm. high, the 

imple branches only 1-10 ¢ mi leek mp Bove and 
ets linear, 1-4 (6) mm. bro entir ong 

eli 0.2-2.5 ye long; ; foliage- leaves linear to lance- 
late, 2-10 mm. nee larger bracts  Tinear-lanceolate 
lance-ovate, 3-20 mm. broad, som este’ of them 

euarply tier at base; mature sie 2 m. 

Tacks mos tly simple or — few short or — 
branchlets; foliage-leaves 2-10 mm. broad; bra 
(excluding teeth) up to 20 bike bro oad the lower nn 
2.5-6 em. long; basal teeth of the = and u we jo 
bracts shorter than breadth of bract.......... ar. americanum. 

Branches mostly stiffly ag the ‘aa thus intri- 
rose bran lcd and v kG th linear leaves; 

mam | : 
. bro 

basal teeth of the middle and eae bracts ‘about as 
yw Se breadth of beati ce es oss 2 Var. pectinatum. 

Ke Frineipal leaves of primary axis 0.5-3 em. broad, lanceolate 
© narrowly ovate; mature internode separating 2 lowest 
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orthern Wisconsil 
~aont a epi Montana, northern Idaho and Vancouver Island. 

Although various authors quote from the original very de- 
tailed account, they seem not, until Pennell, to have looked # 
the signature at the end of the treatment of Melampyrum 0 
Lamarck’s Encyclopedia. Most, including Index Kewens's 
cite it without question as the work of Lamarck. Nevertheles 
at the end of the treatment of the genus (p. 23) acknowledgment 
is definitely given: “Par M. Desrousseaux.” In fact Destou* 
seaux was author of all generic treatments in the first pat 
the volume: from Malvastrum on page 1 through Menisciwm%® 
page 94. Then come a series of unsigned generic treatment 
(presumably, since not signed, by Lamarck), beginning il 
Menispermum on page 94, then Mentha, Menizelia, &c., 02 ™ 
on page 128 “le citoyen PorrEer” discussed philosophically ' 
subject Mernopr. Other genera treated were done, a y 
Lamarck, but by his collaborators: Mnium by Vintenat, ver 
by Poiret and so on. In fact, Poiret seems to have a . 
signed a batch of terms or genera beginning with the +7 

word Moelle (p. 244), continuing the articles, whether on 20 
phology, Mucor, M onarda, Monocotylédons, through MonotroPt 
(Monotropa). It is clear, then, that by no means all the sre 
published in Lamarck’s Encyclopedia were Lamarck; * 
although Index Kewensis credits him with Melampyru™ gee 
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it correctly credits Desrousseaux with new species of Melan- 
thium, Melastoma and some other genera for the treatment of 
which Lamarck gave the same acknowledgment, ‘“‘Par M. 
DEsROUSSEAUX”’. 

Hist. Nat. Genéve, xxxviii. 475 (1916). M. americanum Michx. 
Fl. i M. lanceolatum Raf. Aut. Bot. 
160 (1840). M. pratense, 8. Americanum (Michx.) Benth. in 
DC. Prodr. x. 584 (1846), as to source of name.—Dry woods, 
Anticosti Island, Quebec, to Minnesota, south to Nova Scotia, 
New England, Long Island, Maryland and upland to North 
Carolina and Tennessee; northwestern Montana and northern 

aho. Pate 735. 
Michaux made no differentiation of the variations, calling 

them all Melampyrum americanum “a sinu Hudsonisad montosam 
Carolinam”’. The material preserved at Paris was studied by me 

in 1903 and a photograph of it is before me. It consisted of a 
mixture of immature possible M. lineare, already published by 
Desrousseaux in 1797, and a plant and fragment (Fries. 1 and 2) 
of what I am calling var. americanum. It is possible to take 
either of these as standing for M. americanum, and in 1935 
Pennell chose to consider the narrowest-leaved plant, not here 
shown (possibly typical M. lineare) as primarily meant by 
Michaux. That may perhaps be so, but Michaux’s “foliis 
lineari-lanceolatis; superiorum basi parce setaceo-dentata” is as 
good, if not better, for the common narrow-leaved plant with 
the middle and upper bracts sharply toothed at base as for the 
most northern extreme (M. lineare, var. lineare Beauverd), 
which was originally and correctly described “‘foliis linearibus, 
integerrimis” and again “Les feuilles sont . . ._ linéaires, 

entiéres”. At any rate, Beauverd in his monograph of 
the genus in 1916, had already made the choice from the three 

Michaux pieces; he selected, not the boreal and alpine plant with 
linear leaves and entire bracts, but the one which is common 
southward, with narrowly lanceolate leaves, the middle and 
upper bracts toothed, and he cited as illustrating it Britton & 
Brown, Ill. Fl. iii. fig. 3340 (1898). Beauverd having first made 
the decision as to which of Michaux’s mixed material should 
stand as type of M. americanum, I follow him, especially since I 
ma Fie gee that plant as a reasonably good geographic 

ety. 
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Var. pectinatum (Pennell), stat. nov. M. lineare pectinatum 
(as subsp.) Pennell, 1. ¢. 515 (19 35).—Dry sandy pineland ani 
oak scrub, eastern Massachusetts, Rhode Island and southeasten 
New York to Virginia: northern Indiana. Pate 736, MiG. 1, 

In eastern Virginia found in Princess ANNE CouNtY: Cape 
Henry (various eas iats ); 

Var. LaTIFoLIUM Barton, Compend. Fi. Sis ii. 49 Be 
combination independently published by Beauverd, |. ¢. 4/4 
(1916) and by Farwell in Am. Midl. ‘Nat. xi 72 (1930). i. 

3341 (1898), ascribed to Muhlenberg who gave no 7 
M. lineare, subsp. latifolium So6 in Fedde, Repert. Spec. Nov. 
512 (193 (1927). M. lineare latifolium (as ‘ies Pennell, de 
1 5 y. 

on the upland to Georgia, less common than var. PLATE 736, FIG 
In eastern Virginia known only from the Eastern Shore. 

34 is of typical MELAMPYRUM LINEARE: FIG 1, upper half of Dee rosea S TYPE, X 1, from photograph by Cintract; FIG. e% ‘ie : mmit of Rumford Whitecap or oe 

Prat Te 2735, var. AMERI au: FIG. 1, portion of the larger of te ee | a pohagy Michaux X Specimens, X 1, transitional between typical M. and var, AMERICANUM (note toothed Ercrts near center inl lanceolate leaves) 
hese the fertile tip, x 1, in Herb. Michaux apparent basis epee Michaux de 

i pe ? ? - 

entata”; Fic. 3, summit of median axis in fruit t, * J.0e m Fel el Lake, mouth County, Nova Paice eens, Bean & White, no. 22,471, Figs. 1 a0 | 

<A, from fos : 4 

2 from photograph by Cin 
PvateE 736, Fig. 1, var. ony : portion of — River, Ocean County, New J lersey, ne no. 6522. 

G. 2, var | 
portion of ae flowering axis, X 1, from Highlands, North Carolina, ei F 1901, T. @. 



THE SEVENTH CENTURY OF ADDITIONS 
TO THE FLORA OF VIRGINIA 

M. L. Fernautp 

(Continued from page 452) 

.—VIRGINIA: 
borders of pools, alluvial bottomlands of Three Creek, Drewry- ville, Southampton County, September 14, 1941, Fernald & 
ss ipa 13,765 (TYPE in Herb. Gray.; 1sotyrE in Herb. Phil. 
cad.). 

The common and typical Diodia virginiana is relatively coarse, 
with the thick lanceolate to narrowly oblong leaves sessile and 
only slightly tapering at tip; its fruits are ellipsoid, 3.5-5 mm. in 
diameter, and crowned by lanceolate calyx-lobes. Var. attenuata 
is slender, relatively weak, with thin or membranaceous narrowly 
lanceolate leaves attenuate to petiolar bases and to prolonged 
tips; the slender fruits only 2.5-3.5 mm. broad and crowned by 
slenderly linear calyx-lobes. It dominates large areas of open 
muddy and sandy depressions on the bottomlands of Three 
Creek, Where during the summer and autumn of 1940 it was not 
subject to inundation; nor is it the immediate result of shading, 
Since the open areas of these bottoms are no more shaded than 
are Many other areas where the broader-leaved and thicker- 
fruited plant abounds. See p. 367. 
od VIRGINIANA, forma hirsuta (Pursh), stat. nov. D. hirsuta & Gu Flt. 106 (1814). D. virginiana, 7. hirsuta (Pursh) Torr. ray, Fl. ii. 29 (1841).— With no definite range and likely to 
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occur throughout the range of the smoother typical D. virginiana, 
the hirsute plants seem to be a form rather than a true geographile 
variety. 
VIBURNUM RaFINESQUIANUM Schultes. D1inwippIE Count! 

a characteristic undershrub in open argillaceous low woods jis 
east of McKenney, nos. 14,024 and 14,421; our first station om 
the Coastal Plain, the low woodlands occupying a characteristit 
intrusion of Coastal Plain back into the Piedmont. See p. 373. 

*CAMPANULA AMERICANA L., forma tubuliflora, f. n0V, 
corollis cylindrico-tubuliformibus ad apicem angustatis — 
rare stylo exserto.—VIRGINIA: seeping calcareous wooded blutis 

by James River, west of old Fort Boykin, Isle of Wight hg 
September 5, 1941, Fernald & Long, no. 13,772 (TYPE in Her). 
Gray.; IsoTYPE in Herb. Phil. Acad.).—A remarkable abe 
strikingly contradicting the supposed generic character 
rotate corolla) upon which some botanists maintain Campé 38) 
americana as a separate genus, Campanulastrum Small. See p. 

LoBELIA ELONGATA Small. NorrotK County: fresh the 
marsh and swale along Northwest River near Northwa 
type-area), nos. 14,028 and 14,029, frequently with in 
cences virgate-forking. See p. 369. : 

Dipsacus svuvternin L. ane or Wicut County: distur 
soil by James River, below old Fort Boykin, nos. 13,14 
13,768; the only time we have noted it in Tidewater Virgim2. , 

LEPHANTOPUS CAROLINIANUS Willd., forma poor’ mfr 
nov., caule superne ramibusque dense cinereo-tomen 

pee eee, pilis patentibus.—ViraINIA: 

13,172 and 13,780 (ryrn in Herb. Gray.; 1soTyee in Herb. Acad.). See p. 367. 

Typical and common Elephantopus carolimanus bee lower internodes with divergent pubescence, the uppe per the branches merely with somewhat scattered appressed olle 
Forma vestitus is cinereous with short and close pubere an summit, the lower and middle internodes heavily tome? with 
the upper ones with close tomentulose pubescence pond 

oe hairs. Some other collections from New ounty are transitional. 
Notes on Evpatorrum Hyssoprrouium (PLATE 73 torium hyssopifolium L. Sp. Pl. ii. 836 (1753) was cle ae 

scribed “‘foliis lanceolato-linearibus _ trinerviis intege folie and two early plates cited: one of Eupatoriwm virgin ol angusto, floribus albis of Dillenius (1732); the other of 2 

y the 
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hirsuta, hyssopi foliorum aemula, virginiana of Plukenet (1691), 
from which Linnaeus obviously drew the name. The figure of 
Plukenet and the plate of Dillenius are unequivocal. They are 
of a plant of eastern Virginia (Fic. 1) thence north somewhat 
locally to southern Rhode Island and south to Alabama, with 
the lower primary leaves narrowly lanceolate or oblanceolate 
and entire or slightly toothed, the middle and upper ones entire, 
the principal ones 5-10 mm. broad. It occurs in moderately 
dry to damp soils. 

This plant passes insensibly into one (Fra. 3), usually much 
commoner, with all the leaves narrowly linear to linear-oblanceo- 
late, often revolute, mostly quite entire and ranging from 0.5-5 
mm. broad, occurring generally north on dry sands and in open 
pinelands to southeastern Massachusetts, and south to Georgia. 
This is E. linearifolium Walter, Fl. Carol. 199 (1788), clearly 
described “foliis linearibus integris subverticillatis, calycibus 
3 ad 5-floris’’. 

In the other direction typical Eupatorium hyssopifolium passes 
to a plant with all or nearly all the primary leaves serrate to 
almost laciniate (ric. 2). The principal primary leaves are 
lanceolate or linear-lanceolate and 5-17 mm. broad. It occurs in 
dry to wet soil from Pennsylvania to Kentucky, south to Florida, 
Alabama and Louisiana. In its most extreme development 
(with prolonged teeth) it is E. hyssopifolium, var. laciniatum 
Gray, Syn. Fl. N. Am. i?. 98 (1884). The plants with somewhat 
lower and shorter teeth are E. Torreyanum Short in Transylv. 
Journ. Med. n. 32, viii. 575 (1836). 

These three plants, strikingly different in their extremes, so 
clearly merge that it is most difficult to sort them into exclusive 

€s. In involucre, corolla and achene they seem to be insepara- 
ble, and they all have the consistent habital character, the 
i of crowded and suppressed branches, forming 
= cles in the axils of all but the lowest leaves. Our representa- 

n from Southeastern Virginia is as follows. 

Can Vile ee L. (typical). Nortaampron County: 
9738, 2 RO. 5497; Eastville, no. 5496; Bell’s Haven, Fogg, no. 

. ,*RINCESS ANNE County: Cape Henry, Killip, no. 6680; 
Virginia Beach, nos. 2948, 5064 and 5070; Rosemont, no. 5065; 
Swam Corners, no. 2949. Norrotk County: Great Dismal 

P, north of Wallaceton, no. 13,795. IsLE oF WIGHT 
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4706. NorroLK County: Lake Drummond, Great Dismal 

Swamp, west of Wallaceton, nos. 13,476 and 13,793. ISLE OF 

Wicur County: Cat Pond, south of Benns Church, no. 7642 

SouTHaMPTon County: moist sandy and peaty shore of White- 

field’s Millpond, no. 14,429. Privcrk GEorGE CounTY: south of 

Upper Brandon, no. 9165.—These are identified with the TYPE 

of var. laciniatum, which I am designating as the plant of Bed- 

ford County, Virginia, September 10, 1871, A. H. Curtiss, which, 

obviously, was the chief basis of Gray’s variety. See p. 366. 

Var. linearifolium (Walt.), stat. nov. Z£. linearifolium 

Walt. Fl. Carol. 199 (1788). NortTHampron County: Eastville, 

no. 5495. James Crry County: 1 mile west of Williamsburg, 

Grimes, no. 3190. Princess ANNE COUNTY: Virginia Beach, no. 

5067; Rosemont, no. 5068. NorroLK CouNTY: Northwest, 

Heller, no. 1239. Iste or Wiaut County: south of Lee’s Mill, 
no. 12,840. Surry County: Cobham Bay, northwest of Chip- 

pokes, no. 12,841; Claremont, no. 12,842. 

Piate 737 is of foliage of the three varieties of EUPATORIUM HYSSOPIFOLICM, 

all X 4: Fia. 1, typical E. xyssoprroirum from north of Wallaceton, vane 
Fernald & Long, no. 13,795; ric. 2 of the Type of var. LACINIATUM, FIG. 3 0 

var, LINEARIFOLIUM from Rosemont, Virginia, Fernald & Long, no. : 

As noted, Eupatorium hyssopifolium and its confluent varieties 

have fascicles of suppressed branches in the axils of all but the 

lowest leaves. Another plant of southeastern Virginia (PLATE 

738, Fias. 1 and 2), there found in rich, mostly calcareous, — 

and thickets, might be considered a very extreme development 

Eupatorium hyssopifolium, much larger and with broader leave 

than in E. hyssopifolium, var. laciniatum. This calcicolous am 

broader-leaved plant, however, usually does not develop axillary 

fascicles, or the axillary branches are few and not fasciclet: 

Instead, it has the habit of E. altissimum or of very large . it 
colepis, with the involucre of E. hyssopifolium. I can see 

closely only to E. anomalum Nash, described from Florida 3 

now known from southeastern North Carolina.! It s0 

parts, however, from E. anomalum that I am calling it 

’ Here I place the . i se pte eee Ete 

at Fort Fisher on borg ca crabs yt New Hanover County: North 

Carolina, Godfrey, no. 6193. 1t is a close match for Nash's type. 
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*E. saltuense, sp. nov. (TAB. 738, FIG. 1 et 2), caule erecto 
subtereto 0.9-1.4 m. alto superne minutissime hirtello; foliis 
caulinis 12—14-jugis patentibus vel laxe adscendentibus glabris 
vel subtus minute hirtellis; primariis lanceolatis acuminato- 
attenuatis 6.5-11 cm. longis 1.3-2.5 em. latis serratis, dentibus 
plerumque 12—15-jugis, basi angustatis sessilibus vel imis breviter 
petiolatis; corymbo 1.8-3 dm. latis; involucris 6-7 mm. altis, 
phyllaribus 3-seriatis puberulis obtusis, externis ovato-oblongis, 
internis oblongis apice scariosis; acheneis 3 mm. longis acute 
angulatis.—Rich woods, thickets and clearings, southeastern 
Vireinia: thicket back of sand-beach of Cobham Bay, James 
River, northwest of Chippokes, Surry County, August 25, 1940, 
Fernal Long, no. 12,846 (rypr in Herb. Gray.; IsoryPE in 
Herb. Phil. Acad.); rich alluvial woods and thickets back of 
sand-beach of James River, below Sunken Meadow Beach, 
Surry County, August 23, 1938, Fernald & Long, no. 9166; rich 
caleareous wooded ravine west of Claremont, Surry County, 
August 23, 1940, Fernald & Long, no. 12,847; open pine and oak 
woods about 3 miles southwest of Waverly, Sussex County, 
October 20, 1936, Fernald & Long, no. 6880; dry sandy woods, 
thickets and clearings north of Moore’s Mill, Sussex County, July 
19, 1936, Fernald & Long, no. 6413; wooded banks of Appomattox 

ver, Petersburg, Dinwiddie County, September 24, 1939, 
ernald & Long, no. 11,451; dry woods about 5 miles east of 

Burgess Station, Dinwiddie County, August 26, 1939, Fernald & 
Long, tio. 11,166. See p. 366. 
_ Differing from Eupatorium hyssopifolium L. (pl. 737, Fie. 1), 
ts var. laciniatum Gray (FIG. 2) and var. linearifolium (Walt.) 
Fernald (rr. 3) in its broad leaves without crowded axillary 
ascicles, at most producing few short branches in some of the 

"pper axils. In involucres, flowers and fruits it is very similar 
to the others; but the habital difference seems to separate it 
quite definitely from E. hyssopifolium. Nearly related to E. 
anomalum Nash, but that more southern species (Fi@s. 3 and 4) 
has relatively short and broad leaves and more tapering and 
ity Phyllaries, and its heads are on definitely bracted 

cels, 

I 738 ; 
an Palo FIG. 1 is the rype of EUPATORIUM SALTUENSE, X 14; FIG. 2, 
Florida ucre, x 4. and 4 are of E. aNomaLum from near Lloyds, IGs. 
involueres” alae no. 6902; ric. 3, larger cauline leaves, X 14; Fic. 4, an 

* 

Bie RECURVANS Small. Extended north from Georgia and 

el a South Carolina. Norrotk County: damp ol 

ss and thickets, eastern side of Great Dismal Swamp, 
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north of Wallaceton, no. 13,796; wet sandy and peaty shore near 
entrance to the Feeder Ditch, Lake Drummond, Great Disml 
wamp, no. 13,797; similar habitat, near entrance to Portsmouth 

Ditch, Lake Drummond, nos. 13,798 and 13,799. Surry County: 
open clearing, Hog Island, no. 12,843 (leaves not recurved, but 
with shape and size as well as with the involucre of E. recurvans). 
See p. 366. : 

E. rortirotrum Chapm. Range extended westward into 
SOUTHAMPTON County: dry sandy pine and oak woods 6 to! 
miles south of Franklin, no. 8867. 

- SESSILIFOLIUM L., var. Vasryr (Porter) Fern. & Grist. 
Range extended to Surry County: woods and thickets back 0! 

dry woods by Nottoway River, Green Church Bridge, northwest of Owen’s Store, no. 14,032. REENSVILLE County: Me 
wooded slope just above the “fall-line”’ by Three Creek, north- 
west of Emporia, no. 14,031. Piare 740, ric. 1. *E. RuGosuM Houtt., var. roanense (Small E. roanense (as ““roanensis”’) Small an. Se. 

t. nov. 

None re! Craig County: Potts Mts., alt. 910 m. Steele & Steele, no. 1s 

James, Claremont, September 7, 1941, Fernald & Lom 3)784 and 13,785, October 10, 1941, Fernald & Long, 0. 4 (TYPE in Herb. Gray., isorypE in Herb. Phil. Acad.). ~ on and 371. In pLatE 739 al] figures are from the TYPE, FIG * mit of stem, x 1, Figs, 2-4, heads and involucre X 4- -. (FIGS Characterized by its broad and herbaceous phyllaries i 2-4), much broader than the linear-attenuate scarious the (PL. 740, Fig. 1) 
Alchenss as in V 

long 3 
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1.1 dm. broad), generally smoother and only rarely subcordate. 
The broad and strongly costate phyllaries, green and herbaceous 
except for the short scarious tip, at once mark the variety. 
In a region (the very rich calcareous slopes to the James) which 
is famous for the great size of foliage of most species we should 
expect EL. rugosum to have large leaves, for, in much less favor- 
able spots in the southeastern counties the thin and smooth 

noncordate leaves of typical FL. rugoswm are 8-15 cm. long and up 
to 10 cm. broad. The involucre of var. chlorolepis suggests that 
(Fic. 2) of the southwestern var. angustatum (Gray) Blake 
(Arkansas, Louisiana and Texas), but the phyllaries are more 
corrugated and the ovate leaves rounded to subcordate at base, 
whereas in var. angustatum they are very narrowly ovate to 
broadly lanceolate, with strongly tapering bases. In width of 
phyllaries var. chlorolepis is comparable with var. roanense 
(noted above); but that characteristic variety of the Blue Ridge 
or of the Alleghenies, from the borders of Virginia and West 
Virginia to Georgia and Tennessee, has very full heads, with the 
phyllaries (rig. 3) dilated upward and with broadly scarious 
ma 

The plant with villous stems and petioles described by me as 

Eupatorium urticaefolium, var. villicaule is only a trivial form,! 

rather than a true geographic variety. Its involucre (FIG. 4) is 

that of typical E. rugosum and its foliage is characteristic of 

typical E. rugosum. Fria. 4 is from the type. 
Of close affinity to Eupatorium rugosum is the very local 

Species of Whitley County, Kentucky, E. Luciae-Brauniae*; but 
the cordate-deltoid leaves (Fic. 5) and the tiny involucres 

(FIGs. 6 and 7) with caudate-tipped phyllaries mark that little 
known plant. 

ROANENSE f TYPE of var. ANGUSTATUM; FIG. 3, & flowering head of var. 

TYPE ft rom Highlands, North Carolina, Harbison, no. 1105; Fic. 4, from 
F orma VILLICAULE. ai 

Pel nea 5~7 are from the rypx of E. LucraE-BRAUNI4E, a characteristic leaf, a 

& (FIG. 6) and a younger head (Fi. 7). 

folium. var so PUS08eM Houtt., forma villicaule (Fernald), stat. nov. E. urticae- 
Var. villicaule Fernald in Ruopora, x. 87 (1908). E. rugosum, var. villicaule 

2E in Ruopvora, xliii, 558 (1941). 
(1940), not miae, nom. nov. E. deltoides E. L. Braun in Ruopora, xiii. 50 

, E. dettoideum Jacq. (1798) nor Poepp. ex Spreng. (1826). 
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CARPHEPHORUS BELLIDIFOLIUS (Michx.) T. & G. Two range 

extensions northward. Iste or Wicut County: dry sandy 

woods northwest of Raynor, no. 13,471. SOUTHAMPTON County: 

dry sandy oak woods southwest of Applewhite’s Church, no. 

CHRYSOPSIS GRAMINIFOLIA AND ALLIES IN VIRGINIA AND THE 

Carouinas (Puates 741-744).—The characteristic series of 

plants of sands of the Coastal Plain and sands or silicious rocks 

of adjacent provinces, which, in the aggregate, passes as Chrysop- 

sis graminifolia (Michx.) Ell., is very complex. By early Ameri- 

can authors treated as a single variable species, it seems to consist 

of a considerable number of localized trends, comparable with 

those in Aster, Solidago and Antennaria. By Small it was treated 

in his Flora of the Southeastern United States, 1181 and 1182 

(1903) as 9 species. Some of the latter, C. flerwosa Nash, @. 

latifolia (Fernald) Small, C. Ruthii Small, C. oligantha Chapm., 

C. microcephala Small and, perhaps, C. Tracyt Small, are sufli- 

ciently definite as to stand as local species. There are apparently 

others to be differentiated in the most southern States. These! 

am not attempting to deal with; but the splendid series from 

eastern North and South Carolina assembled by Mr. Robert K 

Godfrey and the recent series from eastern Virginia gives oF 

dence that, whereas the elongate basal leaves are essentially 

alike in all these plants, there are very real differences in habit 

and involucres. 
Although in 1903 and again in 1913 (his Fl. ed. 2) Small con- 

sidered these plants of the Chrysopsis graminifola series t0 

members of Chrysopsis, in his Manual (1933) he removed them 

to Pityopsis and divided this hardly worth-while genus say 

“TIT. Asperae’, are well represented in Virginia and the 

linas. Pityopsis, series Graminifoliae he characterized, “Pedut 

cles, branches and stem woolly-tomentose’’, the Asperdé have 

“Peduncles, branches, and sometimes the stem, glandult 

Under the Asperae the only species in Small’s treatment Wat” 

concerns us is P. aspera (Shuttleworth) Small, with . 
bracts of the involucre . . . glandular”. Desperate! 

floundering in the complexities of the group and trying to an 

the plant of eastern Virginia with relatively short and glabrate 

glabrous but stipitate-glandular involucre, in 1937 ( 
Reopor 

a 

a 
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xxxix. 455) I called it C. graminifolia, var. aspera (Shuttleworth) 
Gray, in contradistinction to the plants with glandless and pilose 
or lanate involucres which, following Small, I then called C. 
graminifolia. 

Shuttleworth seems never to have published Chrysopsis aspera. 
The binomial first appeared as the synonymic basis for C. 
graminifolia, var. aspera Gray, Syn. Fl. N. Am. i*. 121 (1884), 
Gray defining an all-inclusive C. graminifolia (Michx.) Ell. as 
“silvery sericeous”, with ‘bracts [phyllaries] many-ranked, 

glabrate, sometimes granulose-glandular on back; peduncles 
when glabrate, often hirtellous-glandular’”, and of this “silvery- 
sericeous”’ plant he proposed 

_ “Var. aspera (C. aspera, Shuttlew. in distrib. coll. Rugel), a glabrate 
rigid and polycephalous state, near St. Marks, Florida (probably on 
the very coast), the stem and leaves sparsely glandular-hispidulous.” 

Just what Gray had as var. aspera I am unable to say, no 
plant so named by him being now in the Gray Herbarium, 
although a Rugel specimen from Florida, received since Gray’s 
death, sufficiently matches his description. It is apparently a 
trivial state of the plant with copiously glandular involucre. 

The specific or, with Small, serial character ‘‘ Peduncles 
glandular”, as opposed to ‘‘Peduncles . . . woolly-tomen- 
tose”, too often breaks: for instance, a single specimen of C. 
nervosa (Willd.) Fern. (C. argentea (Pers.) Ell.) from Northamp- 
ton County, Virginia (Fernald, Long & Fogg, no. 5503), has 2 
large heads, with glandless involucres, but one head is on a 

silky-pilose almost glandless peduncle, the other with the pedun- 
cle copiously stipitate-glandular. Most commonly, however, 

when stipitate glands abound on the peduncles they are equally abundant on the involucres; but some plants, in general quite 
like ordinary small-headed C. aspera, have the involucres with 
9 Supitate glands, or a few only on the lowest phyllaries. 

| Incidentally, if, before taking up Chrysopsis aspera as a species, 
Small had consulted the original description of Inula gramini- 
folia Michx. Fl, Bor.-Am. ii. 122 (1803), the basis of C. gramini- 
Jolia (Michx.) Ell. Sk. ii. 334 (1824), he would have found that it 
Was clearly described “calycibus turbinatis; squamis numerosis, 
Pein Imis, superne glandulosis . . . Hab. a Carolina ad 
ondam, frequens”. Small defines C. aspera with ‘outer 
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bracts of the involucre lanceolate, glandular’. The difference 

is not evident. Persoon, working with Michaux’s collections in 

1806, maintained Inula graminifolia, ‘‘argenteo-sericea, . . . 

fol. lanceolato-linearib. nervosis, . . . squamis acutissimis 

medio glandulosis . . . Cal. parvuli Conyzae, carina ser- 

rato-glandulosa’’, and, immediately following, described as a 

new species, presumably found in Michaux’s material, 

“Inula argentea, sericea, fol. lanceolatis trinerviis erectis flexuosis, 

corymb. subcomposito stricto. ab. in Pennsylvania. Color pl. 
ge i Fol. lanceolato-acuminata, cauli subappressa. Ante- 

cedenti colore et foliis similis, sed flor. multo majores, squamae calycin 
applantae, pubescentes”’.—Pers. Syn. ii. 462 (1806). 

Inula argentea is, evidently, the common, usually nonglandu- 

lar plant (PLATE 743, Fic. 3 and pL. 744, Fic. 3) which follows 

the sands northward to Delaware; and when Nuttall placed J. 

graminifolia Michx. and I. argentea Pers. in his subgenus Chry- 
sopsis in his Gen. ii. 151 (1818), he explicitly defined I. gramini- 

folia with “calix . . . glandularly pubescent” while I. 
argentea had “calix . . . pubescent, not glandular”. Nut 

tall apparently erred, however, in placing Frigeron nervosum 

Willd. under J. graminifolia and there is apparently no justifi- 
cation for his citing the plant with glandular involucre from 
Delaware, where I. argentea alone is known. Nuttall gave for 

I. graminifolia (glandular involucre) the range “‘ Delaware to 

Florida”, for the glandless I. argentea “Virginia to Florida”. _ 
As to Erigeron nervosum Willd. Sp. iii®. 1953 (1803), with 

“Habitat in America boreali’”’, his description was rather detailed: 

“*5. ERIGERON nervosum. W. 
E. foliis lineari-lanceolatis integerrimis sericeis, nervosis, 

apes Ad 
Tu 

Habitat in Avedin ok a Cy. 8): : - 
Caulis erectus simplex albo-tomentosus. Folia allerna infervora quadn- 

pollicaria, summa semipollicaria et breviona, stricta rigida, linet” 
lanceolata acuta integerrima a <a 

floribus 

: r . . « nervosa viridia, subtus pt 
sis _albidis obsita. Panicula terminalibus simplet, Pe 

. Calyx imbricatus, squamis oblongis. Corolla non 

Pappus rufescens pilosus. W.” 

Willdenow said nothing about glands on the involucre- Bis 

: ii. 8 
husualiy ip haracterized by E. L. Greene in Eryth * 

(1894) as “worse than a nomen nudum, and that specific name should therel 
allowed to remain unemployed.” 

Inp on 50 n 
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Erigeron nervosum was, with scarcely a doubt, the commonest 
coastwise species of eastern America, Chrysopsis argentea (Pers.) 
Ell. (pu. 743, Fra. 3, and 744, ria. 3). 

As pointed out to me by Mr. Robert K. Godfrey, when he was 
tentatively working over his Carolina collections, Chrysopsis 
microcephala lacks the prolonged and horizontal stolons which 
are found in carefully collected C. nervosa. This character seems 
to be a fundamental one, just as it is in Antennaria. One series 
is cespitose or subcespitose, with the erect new leafy basal off- 
shoots close to the flowering stem or merely on very short and 
promptly assurgent offshoots; the other series, although some- 
times with approximate erect leafy tufts, generally produces 
prolonged and flagelliform stolons (see pL. 744, FIG. 1), these 
eventually terminated by the characteristic basal rosettes from 

which, the following season, new flowering stems arise. In care- 
fully collected material this difference in the vegetative habit is 
striking; in merely ‘“‘grabbed”’ (net ‘‘grubbed”’) specimens the 
inconclusive identifications have to be by matching specimens. 
The character, glandular or nonglandular involucre, etc., is, it 

would seem, less fundamental. True C. graminifolia (C. aspera) 

PL. 742, Fig. 3, with abundant stipitate glands on the involucre, 
Passes into a state habitally quite like it but with the glands 
hearly obsolete ; and, under the silky tomentum, the involucres 
of C. nervosa may sometimes show abundant but minute viscid 
trichomes or glands. 

_ Returning to the division of the series on habit, the specimens 
nthe Gray Herbarium give the following results. To the series 
with cespitose or subcespitose habit belong C. graminifolia 

(aspera), PL. 742, FIG. 3, C. microcephala, Pu. 741, FIG. 3, C. Cor- 

rellii (see below), pu. 741, Frias. 1 and 2, and C. latifolia; to the 
‘erles with flagelliform stolons C. nervosa (C. graminifolia of 
authors and (, argentea), PL. 743, FIG. 3 and 744, ria. 3, C. Tracyt 
too near the last), C. oligantha and C. adenolepis (see below), 
PL. 742, Figs. 1 and 2. C. Ruthii and C. flecuosa, with subequal 
nL loosely spreading cauline leaves, are not habitally like the 

ers. Within these two series there are parallel tendencies. 
The spe cies with involucres glandular but otherwise glabrous 
have the lea : ves of the peduncles few and scattered; those with 
the Involuc res pilose to silky-lanate have the equally pubescent 
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leaves of the peduncles very numerous and imbricated, so that 
they and the lowest phyllaries seem confluent. 

Upon these characters I am grouping the species of the 
graminifolia series in Virginia and the Carolinas as follows, it 
being clearly understood that, when types of Michaux, Persoon, 
Willdenow and some others are available again, the applications 
of some names may necessarily change. 

a. dese cespitose or wedge the basal — erect or at most 
ort and promptly ssurgent stolon: eieg 

b. Involuere glabrous © or pam y so at hae, 6-10 _ high 
(t of inner phyllaries); phyllaries and peduncles 
Maat gaadalar or glutinous, the phyils aries oka con- 
spl acter merging into the few scattered leaves ad the 
ee) ce es ss ee C. graminifolia, 

b. tneeinees sis load at least at base, the outer -aSlintien 
and t undant Sy oo ed upper leaves of the 
peduncles intergra 
maa gd (to tips o of (at nner phyllaries) 5-8 mm. long, at 

first mostly heavily lanate at base; principal phyllaries 
oblong-lanceolate, the inner with oe , 
ceous margins; new heads well formed at expanding 0 
the earlier i Me ee ais. microcephala. 

linear and herbaceous us except for the very narrow mar- 

es Chee dite c sig so tx Orne . C. Correllit 
a. Plants with b prolonged tnt or filiform prostrate stolons 

slen 
Tavohiees glabrous or nearly so rt for the glandular 
P yllaries; the outer gland-bearing phyllaries poi — oni 
ing into the oo upper aioe of the peduncles.4. C. adenolep's. 

Involucre — to silky-lanate, glands if present se “hid- 
den or nspicuous, outer phyllaries geen teene merging into the iter? imbricated leaves of the pedun 
Principal hy ftaies broadly linear to Tinea lanceoksle 

or narrowly o ong 14 mm. broad, chartaceous 
i oe 

nflorescence a loose a: d open corymbiform panicly: 
,_ with elongate slender branches........-.--. ee ~o C. nerves? 

gat ater ee sbi bratéles; 02.25 Sa. C, nervosa, Var. vingais 
Gere. phyllaries narrowly linear, 0.6-1 mm. _ 

i eee ee me, 6k ee ee ew 

oo GRAMINIFOLIA (Michx.) EIl. bs . 334 4 (1828) “m Prods v. 326 (1836); Bertol. Misc. B , t. 3 (1888 te: 
Bertoloni’s _ plate being excellent, his lores nec Fibrae radicales e rhizomate brevissimo ortae Foli lis pets caespitosa Pedunculi monocephali, : 

paucis instructi, Sa ndelied ue stipitellatis ag5k” 
Calathus imbricatus, _ oe lanceolato-linearibus, acutls 
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dorso hirtis glandulis stipitellatis”, Inula graminifolia Michx. 
Fl. Bor.-Am. ii. 122 03); Nutt. Gen. ii. 151 (1818). Erigeron 
glandulosus Poiret in Lam. Encycl. Meth. viii. 487 (1808), not 

alt. iplopappus graminifolius (Michx.) Less. in Linnaea, v. 
144 (1830) at least as to basinym. Pityopsis gramintfolia 
(Michx.) Nutt. in Trans. Am. Phil. Soc. n. s. vii. 317 (1841). 

y, Syn. Fl. N. Am. i*. 121 (1884) in 
synonymy; Small, Fl. Se. U.S. 1182 (1903). C. graminzfolia, var. 
aspera (Shuttlew.) Gray, Syn. Fl. N. Am. 12. 121 (1884). Pityop- 
sis aspera (Shuttlew.) Small, Man. Se. Fl. 1341 (1933).—Siliceous 
or argillaceous pine or oak woods and openings, northern Florida 
to Mississippi, north to Virginia. The following selected from a 
arge representation, are characteristic. VirGinia: Bowling 

Green, Caroline County, Fernald & Long, no. 9174; Urbanna, 
Middlesex County, Hermann, no. 10,425; 3 miles north of Wil- 
liamsburg, James City County, Menzel, no. 119; Campus, 
University of Richmond, Henrico County, M. Ryland; Chester, 
Chesterfield County, Smith & Hodgdon in Pl. Exsice. Gray, no. 
889; headwaters of Blackwater River, Prince George County, 
Fernald : Long, no. 6711; Gary Church, Prince George County, 

y; Rhoades; Winston-Salem, Forsyth 
County, Schallert; Sanford, Lee County, Godfrey, no. 6894; 10 
miles north of Laurinburg, Scotland County, Godfrey, no. 5430; 

bet nd Lenoir, Wautaga County, A. B. 
Seymour, no. 65 ; between Gold Hill and Falls of the Yadkin, 

) 

aesar’s Head, Greenville County, J. D. Smith. Grorara: 
Athens, Clarke County, Wiegand & Manning, no. 3192; Angusta, 
ex herb. Thurber; north of Quitman, Brooks County, Harper, no. 
. ORIDA: Live Oak, Suwanee County, Curtiss, no. 6939; 

- St. Marks, Wakulla County, Rugel, no. 484. ALABAMA: 
Newest of Booth, Autaga County, Harper, no. 3265; east of 

otasula, Macon County, Wiegand & Manning, no. 3191; 16 
ary south of Dothan, Houston County, Wiegand & Manning, 

As contrasted with Chrysopsis nervosa and its varieties, the 
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only other species of Virginia, C. graminifolia shows a pronounced 
preference for the Piedmont region. As pointed out in an earlier 
paper we have not found it on the outer coastal sands; nor does 
it occur in the most sterile pine barrens of the state. 

2. C. MICROCEPHALA Small, Fl. Se. U.S. 1182 and 1339 (1903). Pityopsis microcephala (Small) Small, Man. Se. Fl. 1341 (1933)— Sandy pineland and sand hills, Florida to eastern Texas, north to southeastern North Carolina, northeastern South Carolina, southern Arkansas and southeastern Oklahoma. The following are characteristic. Norra CAROLINA: near Southport, Bruns- wick County, Godfrey & Shunk, no. 4141. SovurH CaRouna: 

no. 1618; west of Jamestown, Berkeley County, Godfrey, 00. 8175. Gzorcia: Folkston, Charlton County, Francis Harper, 00. 668 (as Aster). Froripa: Jacksonville, Duval County, Curtiss, no. 5319 (IsoTypH) ; Lake City, Columbia County, Nash, 00. 2492 (very narrow-leaved); Starks, Volusia County, (rac Gilbert; Homestead, Dade County, Small, DeWinkler & pete wa ; Mares, Lee County, Hitchcock, No. 138 (slender 
leaved). ALABAMA: Gateswood, Tracy, no. 8566. Arai 
near Malvern, Hot Springs County, EH. J. Palmer, no. _ LAHOMA: Page, LeFlore County, G. W. Stevens, no. 2 : 

- Palmer, no. 12,727. Puate 741, FIG?) — 2 i a southern Coastal Plain species. ; 0 - » Sp. nov. (Tas. 741, at lance subcespitosa; foliis radicalibus confertis erectis lineari-lan i latis elongatis argenteo-sericeis; caulibus 1—4 rigidis scop — pthc ag dm. altis argenteo-sericeis: foliis caulinis adpresss) 

‘ sterD : atis; ligulis luteis; pappo sordido.—Southea North Carolina and southeastern Beith arolin ; hoes 
1038 INA: sandy region at White Lake, Bladen County, July} 1935, Correll, no 

8 agram, Scotland. County, June 18, th 8. U AROLINA: sandy bank, 8 nie & of Hendersonville, Colleton County, July 19, 1927, Weg M Map 3. 

ecient eect 

sattnemeiammmianis 

a 
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Chrysopsis Correllii is a very early-flowering species, beginning 
to flower in mid-June. The type (pL. 741, ria. 1), with only a 

few fully developed heads and many erect broom-like branchlets 
with incipient heads, is as far along (July 15) as Godfrey’s ma- 
terial of August 14 from the same locality. Correll’s other 

number, collected June 18, is essentially as mature. When the 

heads terminating the erect lateral branchlets come to anthesis 
the central heads would doubtless be over-ripe. Although the 
herbaceous phyllaries are not stipitate-glandular they are so 

viscid as to adhere closely to the pressing paper. The species 

seems to be a very local one. It is a great pleasure to associate 
with it the name of Donovan Stewart CorRRELL, who has so 
extensively explored the flora of the Carolinas. ‘ 

4. C. adenolepis sp. nov. (TaB. 742, Fic. 1 et 2). Planta 
valde stolonifera, nih aa flagelliformibus bracteoliferis elonga- 
tis; foliis imis lineari-lanceolatis prolongatis argenteo-sericeis vel 
sublanatis, superioribus hia reductis; caule erecto sericeo 

dm. alto corymbiformi-paniculato; pedunculis filiformibus stipi- 
tato-glandulosis remote Prartoolatl ti-; involucris turbinatis 8-10 
mm. altis, phyllaribus multi-seriatis linearibus vel anguste 
lineari-lanceolatis glabris dorso viridibus margine scarioso- 
chartaceis, exterioribus dorso sti niiadoplatide nade: ligulis flavis; 

pappo sordido-rufescenti—Moore County, NortTH OLINA. 
~ Darren fields, Pinehurst, August 19, 1897, Otto Katesnatein 

n Herb. Gray.); sandy roadside, near West End, June 30, 
1997, Wiegand & Manning, no. 3185. 

In its glandular involucre at once suggesting C. graminifolia 
of which, when understood, it may prove to be an extreme 
variation. The flagelliform stolons, the only minutely glandular 
peduncles and the very slender phyllaries seem to distinguish it. 
The development or failure to develop flagelliform stolons is so 
general a character through large and consistent series of speci- 

Mens that I am giving it much weight in separating C. adeno- 
lepis. Map 4 

oe _nervosa (Willd.), comb. nov. Erigeron nervosum Willd. 
Nutt cu, 1953 (1803). Inula argentea Pers. Syn. ii. 452 (1806) ; 

DC i. ode. ae Cc: gaged ‘(Pers.) Ell. Sk. ii. 334 
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1-few heads); involucre 8-13 mm. high, silky-pilose to -lanate, 
without stipitate glands, the short outer phyllaries passing 
insensibly into the crowded or imbricated silky upper bracts of 
the peduncles; the longer scario-chartaceous phyllaries linear to 
linear-lanceolate or narrowly oblong, 1-1.4 mm. broad.—Dry 
to moist sandy pine or oak woods, thickets, ridges or openings, or 
ig rock in the interior, Coastal Plain from Florida to 

astern Texas, north to southern ee ets central Arkansas 
sd southeastern Oklahoma; Pine Mountain, southeastern 
Kentucky, and Ganteriand) Plateau to Great Smoky Mountains, 
Tennessee. The following, from a large representation, are 
representative. DerLAWARE: near Terrapin Hill, southwest of 

Laurel, August 5, 1874, A. Commons (although Persoon’s Inula 
argentea was said to have come from Pennsylvania and an old 
specimen in the Gray Herbarium bears in the hand of Elias 
Durand the data “N. on rsey’’, I find no authentic record of the 
eee ee north of southern | Delaware). MARYLAND: Salisbury, 

r3 

mond County, Fer nald & pyrene no. 6884; Nottoway ‘Swamp, 
west of Franklin, Southampton County, Fernald & Long, no. 
9636; Point Beach, south of Franklin, Fernald & Long, no. 11,457. 

Deiter 
ee Mrs. Chas. C. Deam, no. 2909; Hillsborough County, 

Tux Knot, McCreary County, H. J. Rogers, no. 85. 
ea NESSEE: at 2300 ft. alt., Rugby, Morgan County, Svenson, 
C 4096; at 2300 ft. alt. 8 miles east of Crossville, Cumberland 
ounty, ‘Svenson, no. 4147: Wolf Creek, Cocke County, W. 

na merely no. 11 15; Hiwassee Valley, Ruth, no. 27. ALABAMA: 
My t of Autaugaville, Autauga County, Harper, no. 3270. 

SSISSIPPI: Biloxi, Tracy, no. 6444. ARKANSAS: Rose Bud, 
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White County, Demaree, no. 10,918; Pulaski Heights, Little 
ock, Demaree, no. 8148; Blue Mountain, Pulaski County 

Demaree, no. 8808; Counterfit Hollow, northwest of Murfrees- 
boro, Pike County, Demaree, no. 9761. LovurstaNa: vicinity of 
Covington, Arséne, no. 11,431; southwest of Hammond, Tangi- 
pahoa Parish, D. S. & H. B. Correll, no. 9268. OKLAHOMA: 
Broken Bow, McCurtain County, Hopkins & Van Valkenburgh, 
no. 6146. Texas: presumabl¥ near Houston, Lindhevmer, no. 
89. Pate 743, Fic. 3 and pL. 744, FIG. 3; MA 

*Var. stenolepis, var. nov. (ras. 743, Fic. 1 et 2), Vat 
typicae similis, phyllaribus longioribus anguste linearibus 0.641 
mm. latis valde herbaceis margine angusto scarioso excepts— 
Pinelands and pine barrens, eastern Maryland to South Carolina. 

Isle of Wight County, August 24, 1936, Fernald & Long, = 
6710; white sand of dry pine barrens, south of Lee’s Mill, . 

of Wight County, August 23 and September 2, 1940, F ernald 

1 fp 
pine woodland, McCullen, Wake County, July 12, 1938, Lear no. 4950; pineland, Chocowinty, Beaufort County, yi ty, 1938, Godfrey, no. 5410; dry sand, Snow Hill, Greene. -— 

& F. R. Randolph, no. 756; sand ridge 
Goldsboro, Wayne County, September 3, 1938, Godt 

: : tem Herb. ees pineland near Atlantic, Cartaret County, Ol, 

oi ae > ae Soura Carouina: excavated, corn ye 
.Y Pockets in pine barrens, 5 miles south © 0. 

Williamsburg County, August 23, 1939, Godfrey & Trym 
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1647 (phyllaries unusually blunt); nein bog or savannah, 
12 miles north of Georgetown, June 23-24, 1939, Godfrey & 
Tryon, no. 106; burned-over pbs 5 sa south of Andrews, 
Georgetown County, August 11, 1939, Godfrey & Tryon, nos. 
1372 and 1378. Map 

Var. stenolepis, Sithough habitally inseparable from typical 
Chrysopsis nervosa, seems to be a fairly marked variety of pine- 
lands chiefly of southeastern Virginia and the Carolinas. Var. 
virgata, known only from a limited area in southeastern Virginia, 

within the range of typical C. nervosa, may prove to be only a 
vegetative form. Typical C. nervosa, with one area at high 
altitude on the Appalachian Upland, the other following much 
of the Coastal Plain, illustrates the large group of species which, 
presumably, has retained a foothold on the old core of the con- 
tinent, where, except in highly silicious soils, conditions are less 
favorable for them than on the younger sands of the Coastal 
Plain. It is strongly contrasted with C. graminifolia, which has 
its great development on the Piedmont east of the Alleghenies 
and on the inner Coastal Plain. It is not wholly satisfactory to 

keep C. Tracyi Small Specifically apart from C. nervosa. Until 
the Floridan series is more thoroughly studied I am leaving them 
apart, as lam an unidentified plant of Florida with stiff branches 
often overtopping the inflorescences. 
° In PLATE 741, Figs. 1 and 2 are of Curysorsis CoRRELLII: FIG. 1, TYPE X 
oy. ig 2, head, x 1G. 3, head, X 4, of C. MICROCEPHALA, from ISOTYPE. 

ho. 5503. ale and 
ro Fic. 1, plant, hace 2h ead, X 4. Fie. 3, he ad, ag ora trom th 

VOSA from near Factory Hill, Virginia, Fernald & ‘Long 0. 6884. 
SLIDAGO BicoLoR L., var. OVALIS Farwell. ns the recorded 

Stations add others. IstE or WiGut County: seeping saan 
rt 

James - he calcareous bluffs along the lower 

aia west of old Fort Boykin, this and other species reach 

d: “ree size, our no. 13,176 having basal leaves up to 
m. long and ] m. broad, no. 13,804 bein ee 2 m. high, with 

Panicle-branches nearly 5 dm. long. See p. 345 
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S. PERLONGA Fern. Range extended 25 miles inland to south- 
western DINWIDDIE County: very abundant in open argillaceous 
low woods just east of McKenney, no. 14,042. See p.373. 
-§. Exuiotrn T. & G. Add stations in Norrouik County: in 
dense cane (Arundinaria) scrub, north of Cornland, nos. 14,039 
and 14,040. 

S. FIsruLosa Mill. Thickets of this species along the Feeder 
Ditch from Lake Drummond, Norroik County, reach a height 
of 2.25 m., no. 13,836. 

BOLTONIA ASTEROIDES, var. GLASTIFOLIA (Hill) Fern. Fre- 
quent on tidal marshes and shores of Chickahominy River t0 
head of tide in New Kent and Cares City CouNTIES, some 
times up to 1.6 m. high, the ligules white or lilac (many n0s.). 

ASTER GRANDIFLoRUS L. Range extended inland to south- 
western DinwippIgE County: open argillaceous low woods just 
east of McKenney, no. 14,051. d 

*A. RaceMosus Ell. NorroiK County: dry open a 
east of Cedarville, no. 14,052; the first from north of Sout 
Carolina. See p. 369. f 

A. prLosus Willd., var. peMoTus Blake. On the sand-beach 0 
James River, Claremont, becoming shrubby, the new flowy 
branches of the year arising from among the old fruiting branen® 
of the preceding year (no. 13,820). See p. 363. | — 

*A. Exuiorrm T. & G. Range extended north into Prine : 
Anne County: reed-marsh along Blackwater River, southwe 
of Pungo Ferry, no. 14,054—ligules rosy-pink. See p. 370. nto 

ERIGERON PULCHELLUS Michx. Local range extended fe 
NANSEMOND County: forming extensive carpets in as tol woods above Nansemond River, east of Cahoon Pond, northw 
of Suffolk, no. 13,481. A *PLUCHEA PURPURASCENS var. succuHee Sw.) DC., 

Fernald in Ruopora, xliv. 227 (1942), forma obovata, f. no” 

N 
of Jamestown Island, James City County, August 22, Ie 
Fernald & Long, no. 11,191 (TYPE in Herb. Gray.)- ng’ 

An extraordinary form, with broadly obovate leaves ston" 
lenta having 

‘ {0 
HELIANTHUS ANGUSTIFOLIUS I. Range extended er southwestern Dinwippre County: open argillaceous low just east of McKenney, no. 14,058. See p. 3738. nov. *COREOPSIS ONISCICARPA Fern , var. simulans, i cD. foliis radicalibus late oblanceolatis vel. subellipticis 1.2 hide latis; phyllaribus externis deltoideo-ovatis margine 
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hyalinis ad 5 mm. longis et 2 mm. latis, phyllaribus internis 
pallide brunneis; ligulis 0.6—1.2 em. longis—Nansemond County, 
Vireinta: sandy ditch at border of low woods northeast of 
Baines Hill School, September 12, 1941, Fernald & Long, no. 
13,827 (TyPE in Herb. Gray.; 1soTyPE in Herb. Phil. Acad.), 
October 16, 1941, no. 14,061 (fruit from same colony). See pp. 
368 and 371. 

Typical Coreopsis oniscicarpa Fernald in Ruopora, xl. 472, 

pl. 533 and 534, figs. 1, 5 and 8 (1938) has the narrowly oblanceo- 
late basal leaf-blades only 0.5-1 cm. broad; the outer phyllaries 
deltoid-lanceolate to lance-oblong, only 0.7-3 mm. long and less 
whitened at the margins; the inner phyllaries dark brown to 
fuseous; the ligules 0.8-1.8 cm. long. Var. simulans has broader 
basal leaves (1.2-2 em. broad); the outer phyllaries deltoid-ovate, 
prominently pale-margined, and mostly 3-5 mm. long; the inner 
phyllaries pale brown; and the ligules constantly short (only 
0.6-1.2 em. long). Its achenes are in no way different from 
those of typical C. oniscicarpa. The varietal name is given 
because, in the broad basal leaves and in the shape of the outer 
phyllaries, var. simulans slightly suggests the more southern C. 
linifolia Nutt.—see Fernald in Ruopora, xlii. 496, 497, pl. 649 
(1940). In that species of the extreme South, however, the outer 
phyllaries are round-ovate (in C. oniscicarpa, var. simulans 
deltoid), the inner ones (as well as the outer) with pale margins; 
the ligules 1.3-2.5 em. long (in var. simulans 0.6-1.2 em.); and 
the bodies of the achenes 2.5-3.2 mm. long and 1—1.2 mm. broad. 
In the more northern C. oniscicarpa and its var. simulans they 
are 1.8-2.2 mm. long and 0.6-0.9 mm. broad. Although simula- 
ting C. linifolia, the new C. oniscicarpa var. simulans clearly 
belongs with the latter species. 
ste ee OrstS TINCTORIA Nutt., forma atropurpurea (Hook.), 

nov. Var. atropurpurea Hook. Bot. Mag. Ixiii., t. 3511 : 
SouTHAMPTON County: roadside bank, south of 

O. 

Payee County: damp old clearings and thickets, eastern side 

13 830 a; mal Swamp, north of Wallaceton, nos. 13,829, 
+ nd 1 aos P 

366 and 371. 4,064.—Extension south from Delaware. See pp 
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*Cosmos BIPINNATUS Cav. The commonly cultivated a 

frequently seen on dumps and in waste ground. In 

woods north of Orion,, GREENSVILLE CoUNTY, appeal 

naturalized, some large plants with the expanded heads 5-6 cit. 

broad, others, in poorer soil, with them only 2-3 cm, acros 

(nos. 14 062 and 14 ,063). 
SENECcIO opovatus Muhl. Range extended down the James 

to Iste or Wicut County: seeping calcareous wooded blufis 

west of old Fort Boykin, no. 13,187. See 
IRSIUM VIRGINIANUM (L.) Michx. Range extended inland to 

southwestern Dinwippie County: open argillaceous low woods 

just east of McKenney, no. 14,070. See p. 373. 
*SoncHUS oLERACEUs L., forma Lacerus (Willd.) G. Beck. 

James Crry County: calcareous fossiliferous bluff by James 

River, Grove Landing, eames of Grove, no. 13,488; 4 rela- 

tively Loe form in Americ 
*S. asPeR (L.) Mill., cia INERMIS (Bisch.) G. 

OF Wic so eaten with typical S. asper on dry oe i 

by Burwell’s Bay, James ner, at Bailey’s Beach, near Rush- 

mere, no. 13,188. 
CANADEN L., var. opovaTa Wieg. 7 

STEELE! (Britton) Peyield in Ruopora, < 481 (1938). 
Steelei Britton. Range extended sout th Kine Wil 

peas ol border of sandy oak woods pra hee: of Aylett, n° 

*PRENANTHES SERPENTARIA Purs h, forma simplicifolia, 
nov., foliis oblongis vel elliptico-lanceolatis. — VIRGINIA: Me 

woods and bushy clearing just east of the “fall-line along 

Nottoway River, Double Bridge, about 6 miles northwest 

Jarratt, Sussex County, September 21, 1939, Fernald & Lond 1) 

no. 11,485 (rypx in Herb. Gray.; isoryPE in Herb. Phil. Aca 
Bedford County, October 6, 187 7 A. H. Curtiss. if 

Prenanthes serpentaria is ordinarily the most stable ips 

our flora in its foliage. Typically the lower and median wt 

are of an ovate outline and deeply lobulate, whereas the fo ik 

_of P. trifoliolata (Cass.) Fernald and P. altissima L. is ye a 
without seeming limit. Forma simplicifolia is, therefore, 2” st 

worthy departure from typical P. serpentaria. Itis possible se 

it may be Nabalus integrifolius Cass., basis of N. F rte of 

integrifolius (Cass.) Torr. & Gray. Without close stu ae 

Cassini’s type it would be unsafe to guess, since Torrey y& 

and, after them, Gray did not distinguish P.- serpenlatt 
Nabalus Fraseri from the polymorphic northern p. tif 

(Cass.) Fernald, which sometimes has unlobed leaves: 
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Hydrangea arboreseens, 351; Climb- 
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bgt 436, 437; obovatum, 

His aecbeie Spongia, 378 

Hypoxis leptocarpa, 391 

Tlex coriacea, 365; glabra, 365 
Ilysanthes 441; attenua ta, 443; dubia, 

442, 444, 446, dubia inundata, 442, 
var. ieee 9 42, 444-446, pl. 
feat x 

Tanaions get Peasei, 428 
a hs nig of Lin ernia dubia, 

r, 441, pls. 731-733 
Tale. eared rysopsis, 466; a 

tea, 466, 400" 473; eariena, 
65 

Isoetes Engelm Imanni, var. caroliniana, 

377; pe 312, od 
ie imbricata, 

a Bande 349; caesariensis, 
usus, var. cos ostulatus , 242; 

pairs 353, 390 
Juniper, 351 
Justicia, 346; americana, 346 

Kentucky Coffee Tree, 372 
Kosteletzkia virginica, 357 
Kudzu-vine, 

Lachnanthes, 365, 390; tinctoria, 354, 

390 
Lactuca canadensis, var. obovata, f. 

Steclei, 478; Steelei, 478 

ure. tea 364 

Le tochloa ‘fascicularis, 379; _fili- 

ormis, ‘ 

Lespedeza stipulacea, 343; Stuevel, 

Leucojum aestivum, 344, 390 

Lilium Catesbaei, var. Lo ngii, 349 

Limnobium, 379; Bosci, 379; or Roonains 

Lindernia 441; dubia, 1-446, pls. 

731, 732, Another Interpretation 

of, 441, pis. 731 in a, 

356, dubia major, a dubia 

444-446, pl. 7 

sei ae 6, pl.732, dubia 
rd ” 442-445, bia subsp. 

Lobais yp cet 369, 458 
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Loblolly bay, 364 
Ludwigia alata, Bo gy brevipes, 

343; pilosa, 368, 4 
Lycopodium carlinianum, 374; in- 
undatum, var. adpressum, 375, "f 
Solvtlavetum. 3 dy Vals Big- 
elovii, 343, 375, 377, f. furcatum, 
S77; lucidulum, 374, 3 377 

i rina, var. foliosiflora, 
370, 430, var. salicifolia, 370 

Lysimachia Nummularia, 367 

pity mys 436, 437, 439; obovata, 
439 

Salrasee i, 450 
Maple, Flori 
Marratidya: Wislizeni, 437 
Melampyrum, 450; americanum, 448, 

, 451, var. latifolium , 448-450, 
452 ; brachiatum, 450; lanceolatum, 
451; latifolium, 447 

u 
8, 452, var egw Author- 

ship of, 446, 7 Sgt lineare 
pectinatum, 4 2 va cti 

, 449, pl. 736, lineare 

ea ai Se eahicecan 367, 375, 

Mon akg 450 
7 semsehae bg 450 
Moo > ook 
Mucor, 450 
Muhlenbergia, 372, 375; brachy- 

phylla, 373, 380; capillaris, 375; 
foli 380: 

we 
tenuiflon if 380; : oliosa, 

ora, richopodes, 380 
Myrica cerifera, : 342; hopodes, 

abalus Fraseri, 478, var. integri- folius, 478; ry a Nain ae = A Ab 478 

Na arcissus, 344 
i 1 Eupatorium hyssopifolium, 

p. 
Nuphae 357, 358, 368; idvena, 356- 

INDEX 

358, 204, 395, 397, 398, pl. 717; x 
, 397, 398, pl. uo 

Nymphaea micr on 395; rubro- 
aiata, 395; sagittifolia, 395, 306; 

ulvacea, 396; variegata, 395 

O - ae ee a 351; Chest- 

5 ; Red, 3 3 1; White, "301 

Oldeniendia see "343 
Ononis caule volubili, 425 
Orange, 
smunda cinna 353, Val 
Wee Bh 353, 376; Claytonians, 

345, 2 
Ostry 
Oxalis europae val. 

a f. sabele Ae 995, t pal- 

lidi 
hasan ternata, 349 

Panicum, 348; aciculare, 343; am 

7 um, 342; ca erulescens, 380; dich 

tention hd 375, 381, var. bartow- 

ense, 281, ‘var. ge geniculatum 338i, 

matum, 343; scoparium 

Parthenocissus quinquefolia, 
suta, 429 

Paspalum fluitans, 367, 380; supinum 

f. bi 

Peanu = 356 
Peplis lana, 35 Poni 2 et 

cee 366, 3 
olia, 3 perentis 

Phaseolus paniculatus, 419; 418, 419 
419; Bait gos —— 8 

uiloni ae. nodosum! 

4,3 padens 
‘ lata, 434; bar Phystis, salis rat maritit “342; pubeste™® 

pe nt 8 

471; aspera, 464, 4 

469; et pe i 70 
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Pluchea purpurascens, var. succu- 
lenta, 476, f. obovata, 476 

Polygonum sagittatum, 353, 393, var. 
americanum, 393 r. gracilen- 
tum, 393; tenue, var. protru- 

Polypremum procumbens, 343 
Poncirus trifol iata, 372, 425 

es “e-ygpeionss -478; serpen- 
implicifolia, 478; 

3. 
sillocarya scirpoides, var. Grimesii, 

Ptelea trifoliata, 346, 425 
Pueraria hunbergiana, as 421 
Sivdanthers barbulata 

Quercus alba, 391; alba x stellata, 
391; borealis, var. axima, 3 1; 
cinerea, 349; XX Fernowi, 391 
laevis, 349; Tyrate, 392, : viridis’ 
391, 392; 351; nigra, 369, 
892 sn {ridentiers, 369, 392; 
gra 392; alustris, 349, 392: Phellos, (309, '302, f. in 

392; a, 391 

Rhododen. — Maximum 
Rhus copal na, f. frondo a 
Rhynehosa, 1 21, J 424; dif 

» 426; , 4 : ; 

22, 4 
ta, 4 424 * se mono var. volubilis, 424 phi _ 

Rhynchospora 2 alba, 371, 384; caduca, 
he , 384; cephalantha, 374, 384; 

arocephala, 354, 365, 384; ey- 
re 342; distans, 349; fascicu- 
Priel 343; can ; macro- 
369 ya, 364, 384, var. colpophila, 

bite 372, 384; mi irocephala 384; 

Rubus, 3 seg 346, § Apu, subsect. 
gut. 

» 403; recurvans, , 348, 
404 pain 

3 Crispus, 342: Patientia 342; 
Persicaria, 342; persicarioides. 343 

483 

Sabatia, 352, 360; brachiata, 343; 

, 354, 
Sacciolepis, 355; gibba, 3&5, 381, 382; 

striata, 355, 381, 382, f. gibba, 381, 

i oes 365, 369; Eatoni, oe 368, 
ngelmannians, 365, f. 

acters 378, 
438; 

Sarracenia, 358; purpurea, 358 
— Cidaniaahe 361, var. nepe- 

es, 361, 484; Nepeta, 361 
= np 3 0, 371 

Scirpus Erio ophorum, f. prae 
longus, 383, 384; sea nas ah 353, 

Serophularia ee on 363, 434 
Scrophulariacea 5, 378 
seg eye caroliniana, 432; hirsuta, 

; ovalifolia 349, var. 
a, 433; ovata, i, gg var. 

ranean 432, 
color, : pilo osa, ‘ve gy Tear 
33; pun er nak serrulata, 434; 
rately “eo bracteata, 
432, bk br: tae 

Sedge 
Senncls biiraing 345, 478 
Setaria menage 
Sida inflexa, 367, 429 
Smilax cre 371; Walteri, 371 
olanum nigrum, 342 

Solidago, 464; arate, 345, 475; bi- 

color, var. OV: 475; Elliottii, 
476; erecta, 343: fistulosa, 476; 

7 

piranthes cernua , var. drat 391; 

Eset 343; ovalis, 374, 391 

Seechya 349, 9, 360 
Strophostyles, 368; helvola, lye 421, 

var. missouriensis, 372, um- 
adigens, bellata, 368, 420, var. pal 

Styrax americana, 357, 431 

Taenidia integerrima, 359, 430 

Tagetes minuta, 362 
Tamala palustris, 400 
Tear-thumb, 353 
ae heterophylla, 346, 351 

im 
Torilis hae. 344, 430 
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Tradescantia rosea, var. graminea, 

bacctngrcs erectum, 422; simplicifoli- 
um, 422, 423 

Eee Clarean, 343 
Trios sage rege 359 
Turkey-Oak, 3 351 
Typha ents 370, 377 

Ulmus Lae 351 
Ulva, 
Unica iaiicaia, vg 
Utricularia subulata, 343 

a pudica, var. nitida, 390 

Vaccinium arboreum, 430; 
folium, 350; macrocarpon, 
marianum, 34 

crassi- 
370; 

INDEX 

Viburnum Rafinesquianum, 372, 48 
Vinea major, 372, 431 
a Baileyana, 348, 

nerea, var. floridana, 429; 
folia, 367, 428; vulpina, 367, 498 

Xyris, 348; car Beer tery: 
flaccida, "389; difformis, 364, 3M 
fimbriata, 364, 389; platylepis, 374 

Yucca, 34 

Zannichellia - palustris, var. majét, 
361, 377 

Zenobia pulverulenta, 350 
enus densus, 349 

Vaaaoia aquatica, 357 
Zizia aurea, 345, 430, f. obtusifolis, 

5, 430 



Rhodora Plate 717 

Photo B.g. 
Schubert. 

Nur} i x 1: AR ADVENA: Fig. 1, young plant with translucent submersed leaves, X 1; 
FIG. 2, flower, laid open, 1. 



Plate 718 Rhodora 

Photo. B. G. Schubert. 
oF pd si, 

ced jeals 
_ 

: ;' 3/7: FIG. 2, submersec NUPHAR SAGITTIFOLIUM: FIG. 1, floating leaf, < 3/7; FIG. 1 »/ 73 
and 4, flowers, laid open, X 



Rhodora Plate 719 

Photo. B. G. Sen, ubert, 

Nupr 

5? 
A : adh we Bee 
R spat) poe FIG. 1. floating leaf, X 25; FIG. 2, submersed leaf, X 353 

3, flower, laid open, X 1; ric. 4, fruit, X 



Plate 72 Rhodora 

Photo. B. G. Schubert. 
J 

.< 9-4: all * ‘UTIDENS, FIGS. 4 ACONITUM UNCINATUM, FIG. 1; var. ACUTIDENS, } 



Rhodora Plate 721 

P} 

ve. BG. Schubert. 

H EU. HER: 

FIGS. RUNCATA, X 4, FIG. var. oogeograg era: 4, 
) 

“Sone pti NA, val 
nd 3; var. eebe te. eis. x 4, FIG. 4: var. INTE RIOR, FI 



Rhodora 

Photo. B. G. Schubert. 

“N 

Plate 722 

eee 



Rhodora Plate 723 

Photo. 

B.G. Schubert. 

RUBUS DISSITIFLORUS, X 1. 



Rhodora 

Photo. B. G. Schubert. 

Cassia FASCICULATA, forma TRANSMUTATA, FI 
FIG. 3 xX 3 

G. b- x74, FIG. 

Plate 72 

2 x 3; forma yor 



Rhodora Plate 725 

Photo, B.G. Schubert, 

AcER 
; FLO Ty 

9RIDANUM: FIG. 1, foliage and fruit, < 1; FIG. 2, — vg inflorescence, 
X 3. Forma VILLIPES: FIG. 3, foliage and fruit, x1 



Rhodora Plate 7% 

Photo. B. G. Schubert, 

ACER FLORIDANUM, Var, ee, FIG. 1, flowering br: anch, < 1; Fis- 
coms fruiting branch, 

y; 

2, flowel® 

————EE re 



Rhodora Plate 727 

Photo. B. @. Schubert. 
AcER 
VILL Pe DANUM: FIG. 3, lower surface of leaf and summit of peti iole, X 6. oe ae 

fo FIG. 4, lower surface of leaf and summit of petiole, X 6. Var. LONGI, 
orma PLATYLOBUM: _ eaf, X 1; FIG. 2, lower surface of leaf ‘and 

mmit of petio ole, 



Rhodora Plate 78 

Photo. B. G. Schubert. ys 
flowe™ ” BAcopa sTRAGULA: FIGS. 1 and 2, portions of plants, X 1; FIGS- 3 and 4, 

Figs. 5 and 6, corollas, rg open, y 



=< 
Plate 72 

Rhodora 

ys A Schubert. 

2. corolla, laid open, é TS FIGs se, Bacopa SIMULANS: FIG. 1, plant, X 1; 



Rhodora Plate 73 

Photo. B. G. Schubert, 
=<? FP 

‘ema ACUTE: ae 
Forma acU tip, 

GRATIOLA ViRGINT aw “A VIRGINIANA: FIGS. 4 and 5, fruiting nodes, X 1. 3 fruiting 
mo Var ’ 

ie ME Besa os nd 2, portions of plant, ar. AESTUARIORUM: FIG. 



Plate 731 
Rhodora 

P (ng hoto. B. G. Schubert. 

LINDERN ERNIA DUBIA: portions of plants, X 1; Fic. 4, tracing of type- 



Aao 
Plate 732 

Photo. B. G. Schuobert. 

ns > lant, om 
LINDERNIA DUBIA, Var. RIPARIA: portions of DA) 



Rhodora Plate 733 

nl neta temninnae 

. 
r SS 

Photo, B. G. Schubert, 

LINDERNIA DUBIA, Var. INUNDATA, all X 1. 



Plate 73 Rhodora 
| 

Photo, B. G. Schubert. 

; of 

< 2; FIG. ie summit 
MELAMPYRUM LINEARE: . 1-3, 

~ trac aaviincnce's 8 TYPE, Pees Gs Cin 



Rhodora Plate 735 ») 

Se ee TD 

Photo. B. G. Schubert. 

M ELAMPYRUM LINEARE, var. A MERICANUM: 
Fics. | and 3, X 1, Fi. 2, X 2; Fics. 1 

and 2, from Michaux’s 
Trpp, after Cintract, 



al 

Rhodora Plate 73 , 

Bs, Ce Sf | 

Photo. B. G. Schubert. 
x! PE, »? 

’ P > a]]’s isoT¥? , MELAMPYRUM LINEARE, Var. PECTINATUM: FIG. 1, portion of Pe wae 
Var. I ATIFOLIUM: FIG. 2, portion of flowering 8X15; 





Rhodora Plate] 

; ; i ; re, * 4. 

EUPATORIUM SALTUI ‘SE: FIG. 1, TYPE, l4* FIG. 2, involucel 4 
i l4 1, involucre, i 
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Rhodora Plate 74 

>}, apart 1 Photo. B. G. Schube re: 

corm: BY | EUPATORIUM RUGOSUM: FIG. 1, head and involucre. Var. ANG yusTIFOLNY al es 
head. Var. ROANENSE: FIG. 3, head. Forma VILLICAULE: FIG. 4; ca pea 
E. Luctan-Brauntan: Fic. 5, leaf, X 1: F1as. 6 and 7, floweri ing and b 

< 4: all from TYPE 



1] ‘ Plate Rhodora 

Pho bes oto, B. G. Schubert. 

FIG. 3, head, X 4. 

Curysopere (1, SoPsis CoRRELLI: Fia. 1, TYPE, X 24; FIG. 2, head, X 4. C. MICROCEPHALA: 



Rhodora Plate 74 

Photo. B. G. Schubert 

CHRYSOPSIS ADENOLEPIS: FIG, 1, type, * %; 
C. GRAMINIFOLIA: FIG. 8, head, X 4 



Khodora PI 

RYSOPSIS NERVOSA: FIG is a m 

portion of plant, b* FIG. 2,1 



Rhodora Plate 744 

CHRYSOPSIS NERVOSA: FIG 3, head, ° 

Var. VIRGATA: FIG. 1, TYPE, : FIG. 2, head, 
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CONTRIBUTIONS FROM THE GRAY HERBARIUM 

OF HARVARD UNIVERSITY—NO. CXLVI 

A REVISION OF THE GENUS GERANIUM IN 

MEXICO AND CENTRAL AMERICA 

H. Emery Moore, JR. 

INTRODUCTION 

A Genus of about 300 species, Geranium is represented in 

Mexico and Central America by 43 species. There its distribu- 

tion is confined to the temperate highlands where the number is 

nearly twice that of the native species of the remainder of North 

America. 

A limited acquaintance in the field with some of the small- 

flowered species aroused an interest in problems pertaining to 

them in particular. A later and wider survey of the taxonomic 

state of the genus in the area selected revealed a decided need 

for revision. This need is a result partly of the unsatisfactory 

nature of the last comprehensive treatment and partly of the 

accumulation of much additional material in the last thirty 

years. 
The present revision is not complete. The floras of Mexico 

and Central America are still far from well-known and the limited 

amount of material available for study leaves much to be desired 

in any consideration of species-variability and geographical 

distribution. 

Unfortunately, the collections in European herbaria, upon 

which much previous work was founded, have not been accessible. 
It has been possible, however, to draw the primary specific lines, 

to clear up some confusion resulting from the misapplication of 

names and to lay a more sound basis of classification in terms 0 

the real characters. The series of specimens at hand in this 

study have usually been sufficient to differentiate the variable 

characters from the stable. 

HistoricaL ACCOUNT 

C The only comprehensive treatments of the Mexican and 

entral American species of Geranium are those in Hanks and 
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Small! and Knuth. These authors treated all the species then 

known to grow in the area under consideration and Knuth also 

presented a subgeneric classification by sections. Many new 

species were described by these and contributing authors. 

Both treatments, however, are unsatisfactory for the Mexican 

and Central American species. Hanks and Small apparently 

did not consult all the material available in American herbaria 

and as a consequence their specific lines are often too finely 

drawn. Several of the descriptions do not correspond to the 

type-specimens and names are often misapplied. Numerous 

errors in the key and contradictions between the key and the 

descriptions add tothe difficulty of using the work. 
Knuth, as was customary with the authors of Das Pflanzen- 

reich, based his study on material in European herbaria, neglecting 

the many critical collections in the United States. This may 

account for his inadequate interpretation of the Mexican species. 

He included much of the work of Hanks and Small without 

change or comment and most of their errors are retained. 

Reiche’ and Knuth‘ have presented the most important outlines 

of the genus, listing sections and representative species. Kanuth’s 

previous treatment in Das Pflanzenreich is the most important 

subgeneric classification, having a more comprehensive basis 

than Reiche’s treatment and forming the foundation for his 

later work. 

CLASSIFICATION 

1. SERIES 

In monographing Geranium for the world in Das Pflanzenreich, 
Knuth grouped the species, about 250, in 30 sections on the 
basis of duration, habit, rhizome, foliage, size of flowers, type of 
inflorescence and geographical distribution. In five of these 
sections, Sylvatica, Caespitosa, Incanoidea, Striata and Mexicana, 
were included the species of Mexico and Guatemala know? to 

im. The remainder of Central America was given little atten 
tion. 

1 Hanks & Small, N. Am. Fl. 25 (1907). 
: Knuth, in Engler, Pflanzenr. 4 Fam. 129 (1912). 
: , in Engler & Prantl, Pfizfam. 3 Abt. 4 (1897). 
Knuth, in Engler & Prantl, Pfizfam. Ed. 2, 19a (1931). 



THE GENUS GERANIUM IN MEXICO AND CENTRAL AMERICA 3 

It has not been possible to evaluate sections other than the 
five mentioned. The limits of others may be more definite and 
more easily adapted to allow for the inclusion of new species. 
In studying the Mexican species, however, many have been 
found at variance with Knuth’s disposition. It has been difficult 
to consider such widely different species as G. Wislizeni, erect 
with villous petals, and G. clarum, procumbent with reticulate- 
veined petals, closely related to G. Seemanni (G. mexicanum 
sensu Knuth), an ascending species with nearly free-veined, 
essentially glabrous, small petals. All three were included in 
section Mexicana. Striking differences in habit and pubescence 
between species of series Nivea and Bella, included together in 
section Incanoidea, will be discussed in more detail. G. atropur- 
pureum and G. crenatifolium differ as much from each other as 
from those species of western North America with which they 
were placed in section Caespitosa. G. Hernandezii and G. meaxi- 
canum var. resimum, both placed with G. striatum and other Old 
World species in section Striata, are certainly not closely related 
to those species and, further, have quite different types of inflor- 
escences, habit, flowers and leaves. In addition, the several 

novelties, five alone in series Deltoidea, have failed, in many 

Instances, to fit sections already delimited, thus making the 
definition of some new categories necessary. 

Consequently, reévaluating the characters used in part by 
Knuth and placing more emphasis on the type of inflorescence, 

leaf-shape, more exact characters of the petals and fruit, such as 

betal-venation and -pubescence and length of the style-beak, I 
have arranged the species of the area considered in twelve series 
Which represent convenient and apparently natural groups of 
Species. That they are little more than the latter is apparent 
when morphological characters are sought which might make 

Possible a generic subdivision of higher order and the series as 
Set here up are not always sharp in their lines. 

2. SPECIES 

Specific differences are generally cumulative, based on several 

characters of the habit, inflorescence, leaf, flower and fruit. The 

Most important characters are those of inflorescence-type and 
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habit, division of the leaves, pubescence, size, venation and 
pubescence of the petals and the length of the fruit and style- 
beak. 

Except for G. carolinianum all of the species appear to be 
perennial. G. cruceroénse and G. Seemanni have been described 
as annual but I have grown these species and both are at least 
short-lived perennials, sending up new rosettes of leaves from 
the apex of the old rhizome after a short period of dormancy. 

Habit is one of the characters given importance by Knuth. 
It is valuable in conjunction with associated inflorescence-types 
in the delimitation of two groups of series, the first six, A-F, 
being erect or spreading with determinate inflorescences (Pt. 1, 
FIGS. 2, 3; PL. 4, Fic. 3), the remaining six, G—L, of lower habit 
with mostly indeterminate inflorescences (Pu. 1, rigs. 1, 4, 5, 6; 
PL. 4, ries. 1, 8). One series, Repentia, is characterized by the 

unusual procumbent or repent habit of its members. 
The roots are of little critical value. Usually woody or woody- 

fibrous, they sometimes become greatly enlarged and cormose as 
in G. oaxacanum. (Pu. 1, FIG. 2.) 

The rhizome may be stout, vertical and single as in G. trol- 
hifolium, or similar but tufted as in series N ivea; or long, slender 
and branched as in series Crenata. A singular Dryopteris-like 
rhizome is found in G. monanthum. The character of the rhizome 
is a supplementary character that often is consistent within a 
series but that varies with age and habitat and is difficult to use. 

The caudex varies greatly with the age of the plant and is not 
generally useful as a taxonomic character. 

Diagnostically, the leaves are of great importance. The 
blades are usually 3-5-lobed; those with four incisions of equal 
depth are termed 5-lobed ; those with two incisions of equal depth, 
3-lobed (PL. 2 and 3). In the latter, the lateral lobes are often 
parted again to a lesser degree. The depth of division of the 
blade is variously expressed as divided from one-half to nearly 
to the base, these proportions being based on measurements from 
the tip of the lobe and from the sinus to the point of attachment 
at the petiole. The depth of division and the shape of the lobes 
and ultimate segments or teeth are critical characters in both 
series and species. Also the contrast between the basal leaves 



THE GENUS GERANIUM IN MEXICO AND CENTRAL AMERICA 5 

and the cauline leaves and the deciduous or persistent nature 
of the basal leaves. 

All the leaves are stipulate but in few species are the stipules 
constant or different enough to be used. Notable exceptions 
are found in the conspicuous basal stipules of series Crenata and 
Trolliifolia and to some degree in the cauline stipules of series 
Nivea and Bel 

The inflorescence is of two types. In species 1-15 it is a ter- 
minal, loosely branched or seldom corymbiform cyme, rarely of 
single peduncles rising from the caudex (PL. 1, Frias. 2, 3; PL. 4, 
FIG. 3). In species 16-42 it is usually indeterminate with the 
peduncles borne singly at the nodes along the stem or sometimes 
aggregated at the tips of the branches (PL. 1, ries. 1, 4, 5, 6; PL. 
4, rics. 1, 8). G. carolinianum has the peduncles solitary or in 
terminal, few-flowered corymbs. 

bescence is an excellent accessory character but it is often 
variable. In naming the various types, I have tried to follow the 
definitions of Gray and Lindley, adapting them to meet the 
demands of terminology within the genus. A study of plate 5 
will help to visualize several types such as the villous petioles of 
G. bellum, the hirsute and glandular pubescence of G. hystricinum 

and the hispidulous pedicels of G. atropurpureum. The pedicels, 

Sepals and fruiting parts of many species have short to long, 

gland-tipped hairs in addition to the various eglandular hairs. 

This condition has been referred to as glandular; the relative 

length of the tipped hairs as short or long. Series Bella is char- 

acterized by the lack of any glandular hairs and two species, G. 

alpicola and G. hystricinum, are noteworthy for exceptional 
pubescence-types. 
Measurements of the peduncle and pedicel have been found 

to be fairly constant within limits and these have been used in 
the key to some extent. 
Most truly critical characters are concerned with the flowers 

and fruit. It is advisable to have both flowering and fruiting 
material for easy identification. 

The calyx is imbricate in bud and therefore only the outer 

Sepals are entirely regular. All descriptions are based on these. 
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The sepals of all our species have awns that are only occasionally 
distinctive as in G. aristisepalum. 
Many important characters are associated with the petals. 

The size, again, shows considerable variation in some species but 
it is relatively constant in others. The venation is of two types: 
profusely reticulate as in most species (Pu. 5, ria. 4; Px. 4, Fig. 

7) or essentially free with few areoles and only slightly anasta- 

mosed at the apex as in series Vulcanicola and Caroliniana (PL. 5, 

FIG. 2). The veins are usually darker than the petal-tissue. The 

petals are all pubescent and fall in three groups: those villous 

or pilose at the base and along the veins to or past the middle 

(Px. 5, Fic. 4); those similar but with the hairs confined to the 

basal portion, termed shortly-pilose, and those with two lateral 

tufts of short hairs at the base as in series Vulcanicola (PL. 5, 
Fic. 2). In many series, Bella, Deltoidea, Atropurpurea, Vulcan- 

icola, etc., the pubescence of the petals is a constant character 

throughout. Field experience leads me to believe that the color 

of the petals is constant in most species, but due to the difficulty 

of determining this in dried material, I have primarily distin- 
guished only between white and colored petals. : 

Within limits, the mature fruit is essentially uniform in shape, 
size and pubescence. To distinguish the terms beak and column 
as used indiscriminately for the whole fruit by older writers, I 

designate the united styles between the ovary and the free sug 
mas as the style-column. The stigmas are stigmatic to various 

degrees but are always free and very constant in length. Collec- 

tively, they form the style-beak and all measurements have been 

made from the point of union at the tip of the style-column to 

the tips of the free branches. The importance of the style-beak 

as a character cannot be overestimated; the length is as constant 

as any character used and relatively minor differences are give? 
considerable importance. The ovary-wall that surrounds the 
fruit in seed is termed the carpel-body and is only occasionally 
useful in diagnosis. : 

The seeds are mostly reticulate in our species and show little 

specific variation. In one species, G. sublaevispermum, the 
reticulations are very fine so that the seed appears smooth 12 
contrast with related species (Pu. 4, rias. 4, 5, 6). 
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GEOGRAPHICAL DISTRIBUTION 

The genus Geranium is widely distributed throughout the 
temperate regions of the world and in the cool, high mountainous 
regions of the topics. 

In Mexico and Central America, Geranium occurs in the 
temperate oak and pine or alpine regions of the Cordilleras. All 
but three of the forty-three species are endemic to the area. 
These three, G. atropurpureum, G. Wislizeni and G. carolinianum, 
grow in the southwestern United States and the last is of wide 

distribution in the east and west. 
By far the greatest number are local in their distribution, 

being represented from single stations or single regions. Of the 
forty-three species, eleven are known only from the type- 
locality and another eleven from a single state. Of the remain- 

ing species, a few are distributed throughout Mexico or Central 

America and the rest rather abundantly in certain areas such as 

the central plateau of Mexico or the Sierra Madre of the north- 

western states of Durango, Chihuahua, Sinaloa and Sonora. 

The series usually form a geographical as well as a morpho- 

logical unit. Thus, series Crenata occurs in the Sierra Madre 

Oriental from Nuevo Leon to San Luis Potosf; series Lata, 

Resima and Deltoidea in the Sierra Madre Occidental; series 

Nivea mostly in northwestern Mexico; series Repentia along the 

Central American Cordillera and adjacent mountains of western 

Mexico and series Bella and Vulcanicola primarily in the central 

Pleateaus of Mexico and Guatemala. 
It is too early, however, to draw conclusions as to the number 

of true local species. Exploration of each new region brings out 

extensions of ranges of known species and new species of apparent 
isolation. 

Further notes on geographical ranges will be included in the 

discussions of the various species. 

MATERIALS 

This study is based upon approximately 750 sheets of Mexican 

and Central American Geranium in the herbaria of the Field 

Museum of Natural History (abbreviated F in the specimen- 

citations); Gray Herbarium (G); Missouri Botanical Garden 
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(M); New York Botanical Garden (NY); Pomona College (P) 

and the United States National Herbarium (US). 

Type-specimens or type-collections of most of the names have 

been available. Photographs of types in European herbaria are 

available in the Gray Herbarium and particularly in the her- 

barium of the Field Museum. In several cases it has seemed 

wise to designate a type where several collectors were cited. 

These lectotypes have been chosen from collections seen by the 

writer. In addition to the older collections, the recent activities 

of several collectors in Mexico have added considerably to our 
knowledge of the species, old and new. 
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paaale TO THE SERIES 

A. ——— testing ce ; stems erect, spreading B 
sometimes lacking; petals (8—) 10 mm. lon, or longer. 

B. Petals iuenioulate etal = 10 . lon aye oun . Series C. Ambigua. 
B. Petals obovate or Sentai schovkie. not caaneouay. 

clawed; sepé mm. long or longer . 
Cc. Leaves. divided to pagte base; lobes ‘Pinnatifid-tooth hed 

with long, linear to linear-lanceolate segm = B, Nw 
C. Leaves divided one-half to three-fourths an ‘the 

lobes variously toothed with wider segmen 
D. rt compact, corymbiform; hee j-2- 

vic Nay io Me et ae, AR Se ae ee aie ah a Ge ee Sa Sak ea a TR a 
8 A. Trolliifolia. 

E. pitied lobes ‘of the. cauline leaves progressively 
luced toward the \ ssuanameaminl tall a up 

to 8 dm. high 

SP le a be ee eee wee Re ee ee eee eee Ft 
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reduced toward the inflorescence; low plants, 
seldom more than 3.5 dm Angle Berit eae, Series F. Crenata. 

A. Inflorescence of peduncles borne s ingly a the nodes along 
the stem, or if somewhat co naoaen then the — ss than 
10mm. long; st ms repent to ascending, rarely erect... . 

G. Se togacna Aes eglan dular; leave’ S divided ie arly to 

mm. lon ortly pilose a ‘Sie H. Bella 
G. Pubescence Arter Pi ieast of the priest or if i egiand- 

ular t the petals pilose or vi he veins 
nearly to the middle or er beta 10 mm. fae leaves 

J. istare Seend (2- ) 2.5-8 mm. long; veins of the 
poe or more, presen yon ate... .K. 

K. Mature style-beak 5-8 m purple, 
villous to the middle ers ake ae hairs 

Series G. Atropurpurea. 
K. Mature style-beak less than 5 mm. long or the sc als 

bes sie variously pubescent with curly, flattish 

L. Leaves divided one-half to three-fourths to the 

base ian lobe rhombic or etiam 
with. teeth mostly less er rer ‘as oe 

es, asce’ rocumbent bi ascending brane. Series I, Detoidea.e 

Re 

M. iakgekondds ascending-villous; peduncles solitary 

at = loose, 4-12-flowered corymbs; ser oe or 

te) ob aks os A See L. Caroliniana. 

M. Carpel-body pilose, = or glan —— Po - 
so straight or appressed h irs peune egnesa Dial able. 

or in loose cymes; aoc eer ee 

ArtiriciaL Kny To THE SPECIES 

A. Acaulescent plants; p. 
plants; uncles rising from the ca 

B. Pedicels nd ache i or -canescent; Onc ‘and We wile: 

poor ee 
ied be ew wee 

; open- or retrorse-pubesce .C. ee 

C. Stem villo s below; northeastern Mexi
co......-- 12. G. crenatifolium. 

‘ 
by Se < 

D. —_ mm. long, white « or yellowish; San Luis 
PO ea har ae ded 

ee) a ee ee er 
Ce ee ee 

and Michoacan to Mexico....---- 
A, Case | plants; peduncles solitary at the a eA 

corymbose inflorescences. . . .Z. 
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E. Inflorescence cymose, terminal; stems erect or spreading; 

Bets tals 10 mm. long or longer... .F. 
F. Petals unguiculate with a claw ca. 9 mm. long; ree 

Wee WOO e* CeTTORO. «ofa: seis ea ee Loe 6. G. unguiculatum. 

clawed; sepals 6 mm. long or long: 
G. Leaves divided to the base; ieee pinnatifid-toothed 

with long, linear to -aargedigy meting anna a. ic 
H. Leaves white-canescent, at leas gues 

I. Petals spatulate, reflexed in antione pedicels 
WMandulsr: Cighushws.. 05.62 ce ee 2. G. niveum. 

I. Petals obovate, not purine in anthesis; pedicels 
ntrorse-s mie ose or -canescent; Oaxaca en 

H. Dag es areas or strigillose beneath... .J. 
— se glandular; fruit 25-35 mm. long; 

Mb hie te eis seeds cael 4. G. madrense. 

J. Pedicels not glandular; fruit 20-27 mm. long; 
Chihuahua and Sinaloa.............----. 5. G. charucanum. 

G. Leaves divided one-half to Chee fouacthn ae the a 
lobes variously toothed with wider segm 

K. Inflorescence compact, eonmoliah since pedune 
—#-flowered; C ihuahua and Dur ango...1. a trolliifolaum. 

KK. sic pore loose, taller than wide; Slee 

L. aie. Siebuk 5-8 mm. long; petals purple, 
villous te the middle with ame, terete 
hai rthwestern Mexico........ 16. G. atropurpureum. 

° L. Manne ceyin heek 1.5-5 mm. long; petals show 
lose or villous along the veins toward t 

middle with pi flattish hairs. 
M. Stems villous below with terete, “translucent 

has etal tek oer at the base. ...N. 
af-b ent above; lobes 

*Chinsely bern feand toot toothed at the bark 

eastern Mexico: ........-*- G. crenatifolium. 

N. Lent blatics conte: pment above; ‘iabes me 
sharply cleft and incised; Hidalgo..... 13. G, Pring. 

M. Stems glabrate to long-pilose or brent below 
with flattish, opaque hairs; petals naa 
cred or villous along the veins toward the 

0. Potale: rose to lavender... .P. t, 
- Basal stipules 10-20 mm. long — 

conspicuous; Nuevo Leon. . ee 4. G. potosinum. 
P. Basal mapoies much shorter, soon withere ee 

Q. Basa es numerous, persiste Z 
saa Py 7-25 em. long; Nayarit = 1 “G. mexicanum. 

Q. Basal leaves few, not lo periien 

uncles 3-5 em. long; 2 G. ay age 
O. Petals — or poles, often with aed veins... -2. 

R. ves numerous, persistent; cauline 
row few, not much reduced toward G. tenue. 

he inflorescence; San Luis Potost....-- 15. 

R. rom leaves few, not long-persistent; caul- 

e leaves numerous; lateral lobes pro- 
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ey reduced toward the inflores- 

S. tise style-beak 3-5 mm. long, usually 
red; leaf-lobes rhombic in outline... .7. 

T. Leaves thin, light-green; lobes and 
arrow; stems sparsely stri- 

gose: Chihuahua................ 7. G. albidum. 

pilose; cen exi 
S. Mature style-beak 2-2.5 (-3) mm. long, 

never red; leaf-lobes mostly cuneate- 
‘in outline; vie rt 

Ct GOS Caw ee Caer 10. G. Wislizeni. 
E. Inflorescence ay peduncles bens singly at the nodes along 

the ste sometimes con: eer a the petals nd 
Sling soni stems s repent enciniaas rarel 

ect .. ‘ie 
U. Maas style-beak 2.5-8 mm. lon Be 

V. Petals with 3-5 nearly free veins that anastamose ied 
slightly at the apex; Chihuahua to 40.0. Mexi 

rubudato-etipulatum. 
V. Petals with 5or j! ly reticulate veins....W. 

Mature style-beak long; petals purple, 
villous along the veins us to meres mile with foe 
terete hairs; northwestern Mexico...... 16. G. atropurpureum. 

WwW, — style-beak less than 5 mm. long or the 
Dec variously pubescent with curly, 

flattish hai 
Ae Pedicels apirorseetratioa or -canescent; Gua- 

WA oe eee eo EE Se oes Cas Bae 3. G. alpicola. 
a Pedicela open- or cant 0 nye aes j 

Y. Basal leaves absent; stems g fro 
pst horizontal rhizome; : Oaxaca. "21. “6. monanthum. 

Y. Basal leaves present; stems rising from a 
efini ie el See Ee 

Z. Pedicels not glandular... .a. 
a. Sepal-awns (2-) 3-4 mm. long; central 

cou Scare uel as abana ss 24. G. aristis 
pe —- ot .5 mm. agate 

‘ — avender to purple. ... 
inl _ 

so soins aes 19, G. Goldman. 

ute 
d, leona li mae peduncles 

mostly less oar em. long and 
Mexico 

esnienans 20. G. potentillaefolium. 

Leaf-segments ovate- or oblong- 

lanceolate; gocpea gy tl more 
if 

San 2 “Pot oat 0 O ne 22. G. Schiedeanum. 

b. Petal: white che faintly pink... . 

é, ‘Laue divi ties rine 1s to nearly 

to the noe, age ada or orbicular 

io outline; lobes more or less pin- 
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natifid- to bipinnatifid-toothed with 
segments mostly 5 mm. long or 

ger i 
J. — peduncles and pedicels vil- 

ee 
g. Petals eeeily Soe reg at the base; 

ing or ascending; 
1 Be aii dig cla ek ack aA 8. G. bellum 

9. Petals Sileon along the veins 
oe: bev a stems re- 

suleeg A + Settetnes . G. Hintonii 

‘ze amg eodiuela es and Joga strig- 
illose to long-pilose.... 

h. Pedicels 6-10 mm ines 
deeply askance [at the _. 

eee e ules Os 28 ee 33. G. clarum. 

h. Pedicels more than 15 mm. long; 
ust tals vies or slightly emar- 
nate.... 

. Leal-biades “densely spreading- 
— r -hirsute beneath... .j. 

. st aisle mostly howe 
Guatemala ais: 623 54 

j. Peduncles mostly 2-flow: ce 
n Luis Potosi to oes 

2. G, Schiedeanum. 
a fer aa sparsely sicietlians 

pe eee - nenei Hidalgo 

andicola. 

ee Bae haan ee 17. G. Lozani. 
é. Lent vies divided fl one-batl to three- 

fourths to the base, pentagonal, 
hastate or deltoid in outline; riatee 
pia Aelia — mostly Jess than 

sees 

obtusish segments; stems pro- 
cumbent to -aneaae Chihua- 

ae ss es oe 7. G. sublaevispermum. 
l. Seed brown, coarsely are ie 

Jeaf-lobes c uneate-obovate OF 
obovate in outline with mostly 
_ “se or s; stems erect or 

ing; northwestern ae 

-. Mature style-beak 4-6 m apne wee 

. Petals 7-11 mm. wide, (10-) 15- 
16 mm. long; teeth of the Jeaf- 

lobes acute, mucronulate; — 

loa to = WO aka 
m. Petals 4 wide, ie ges 
mee ienth of = jeaf-lobes ob- 

tusi mucronulate; ; : 

Chihuahua noes: § Durango. . 26. G. deltoideum 

Z. seg proton glandular.... 
. Leaves divided a tae Se to nearly to 

0. G. Wislizent. 

G. Hernandezii- 
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the base; lobes narrow-rhombic, more or 
less pinnatifid-toothed with teeth cigs 

ong or ini stems repent 
p mbent.... 

o. Peduncles 6-10 228 long, saa or strig- 
ete uerrero and mala 

0. Podeunae hk. elites 5 em. long, densely vil- 
one’ Gnbirere oon. sc nce i 34. G. Hintonit. 

n. Leaves iviaed & one bait to three-fourths to 
the base; lobes rhombic or cunea 
oo toothed with teeth mostly less 

— long; stems ascending to 
ast. sSeue 

Dp. Mature style beak 2.5-3 mm. long... .¢. 
. Petals white, villous along the veins 

pam the middle... .r. 
‘r, Upper stem and leaf-petioles long- 

hirsute and densely short-glandu- 
ve style-column abruptly nar- 

the style-beak; 
pha a dilne die 6 autem Lie . hystricinum. 

‘. Upper ‘en and leaf-petioles hispid 
to pilose, rarely glandular; style- 
— aoe red below the style- 

&. Seed ae nearly smooth; leaf- 
lobes rhombic in outline with 
obtusish segments; stems oe 
cumbent to winnie ag’ hi- 
hubs sublaevispermum. 

s. Seed brown, materi gett 
leaf-lobes cu e-obovate or 
obovate in outline with nelly 
acute segm ; stems erect or 
* Saaeae pie, cs Mex- 

10. G. Wislizeni. 
yee ee ean ae tee a ee ee ee ia ee Sa 

as long as the lateral hy 
X= . 

perene eglandular; central Me ge 

t Median = os the Seg little lone 

e latera 
nt hea glandular; Bonar “30. G. Gentryt. 

Pp. Mature: re ar 4-6 mm. long.... 

. Pe i Dyay: or if paler ¢ then Shortly 

t the base; central Mexico 31. @. lilacinu
m. 

u. Pale white, villous os the veins 

toward the middle... . 
v. Petals 7-11 mm. Mie (10-) sa 

centr. va jon, Sinaloa to “6. ES 

v. Petals "LS Mois wide, 8-12 mm 

Ww. Bindes of the lower cauline leaves 
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7-10 cm. 
acute; Jalisco... 2... ....:.. .28. G. latilobum, 

Durango at i ee 6. G. deltoideum. 

y ones repeat, ae villous; Gin per 34. G. Hintonit 
y. Stems ascending or erect; glabrate to a ae Hs 
seen dime Bohora: fh. ee 
z. Petals walte: northwestern Mexico.......... Be G. Wislizeni 

x Petals ade at cose free veins that anast m y 

aa. Carpel-body ascending vious pedunelgs soli 
or in loose, 4—12-flowered corymbs; sinual or 
biennial; Baja California "is ee RE 43. G. carolinianum. 

aa. Carpel-body pilose, hirsute or glandular wit 
Pore oi Saad essed hairs; peduncles solitary or 
in loo S$; perennia vid 

bb. Teat-bindes d divided to o r nearly to the 
Oo digest with linear . oblong-lanceolate 

base; io es too wit. - Pigmestest: 
mostly longer pubesce 

ce. Mature style-beak 1 mm. ped Gaical sty ina 

cc. Mature ee bok 1.5-2 mm. lon; .dd. 
dd. Bl of the lower cauline ate seldom 

; stems slender to iy footed 
stout, procum nt, u y with — 
bra nehes, seldom more than 4 dm. 

ee. Petals. 5 hime long; — Segasted dala - 
rsute, occasiona glanaular; 

Bajs ‘ tt ered ieee: 8. G. flaccidum. 
ee. Petals vt ie long; pedicels sat cared 

y copiously glandular. .. .f- cuulminicold. 
Ff. Petals dle deeply otched; Guatenals 39. G. 
Ff. P — ntire aA shallowly emarginate; G. Kerberi 

ually 
3 cm. wide shorter than the 

petioles; lobes variously toothed; stems 
socal uae to stout, —— 

oP or semi-erect, 1 m. 
long. . 

9g. Stems and petioles long-pilose or hirsute; 
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lobes of the leaf-blades shallowly 
toothed; petals lavender to nearly 
white, the apex usually shallowly 
notched... .hh. 

hh. Leaves coarsely cleft and toothed with 
ovate to oblong-lanceolate segments; 
stems ascending, 1 dm. to 1 m. long; 

OMIOD «os nn « ccw ean pee 35. G. Seemann. 
hh. Leaves finely cleft and toothed with 

cute, lanceolate segments; stems 
procumbent to ascending, 1 dm. to 
2 m. long; Guatemala to Panama 

36. G. guatemalense. 

and acutely toothed; peta 
magenta or lilac, the apex mostly entire; 
Chihuahua to central Mexico 

40 G. subulato-stipulatum. 

wa cymose, some 
singly at the nodes along the stem: flowers regular, pentamerous: 

United in a column about a long carpophore; stigmas 5 at the 
apex of the style-column, free; carpel-bodies 1-seeded, perma- 

_ Robertiella Hanks, in H 

3 (1907).—TypeE-sPEcIES, G. sylvaticu 

Name from the old Greek yéeavoc, 4 crane. About 300 species 
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in temperate regions the world over and in high mountains 
through the tropics. - 

Series A. TROLLIIFOLIA. With characters of the species 
. G, TROLLIFOLIUM Small in Hanks & Small (Pt. 2, rie. 1). Perefinial: rhizome very thick, vertical, single: stems 2-4.5 dm. high, erect, usually single ; lower part simple, very stout, densely 

villous with terete hairs and sometimes short-pilose or glandular, 
first internode long; upper part robust, villous and short-pilose or glandular, seldom branched below the inflorescence: basal 
leaves few or numerous, persistent; petiole 4-20 cm. long, some- 

pubescent above with long or short hairs, spreading-pilose on the 

than the sepals, ciliate, not conspicuously exserted in rut; 
anthers 2.5 mm. long, linear: fruit 25-40 mm. long; style-beak 

carpel-body : -pilose: seed 3. ; 
p y 6 mm. long, brown, resi on 25: 14 (1907): 

ar 
all, : : e : : A 

Sierra Madre of Chihuahua and Durango.—MEXICO:, 28 HUAHUA: near Colonia Juarez, Sierra Madre, June a ts., 1899, Nelson 6041 (G, US); Meadow Valley, Sierra Mae oe 7000’, Sept. 17, 1903, Jones s. n. (Pytype & isotype of G. 
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rense Jones); Chuichupa, Sierra Madre Mts., 7000’, Sept. 21, 
1903, Diehl s. n. (P); old field, Chuichupa, Aug. 4, 1937, Le 
Sueur 1359 (F); near Colonia Garcia, Sierra Madre, 8000’, 

(F, 
692 
2530-2540 m., Aug. 28, 1934, Pennell 18293 (US); City of 
Durango and vicinity, Apr.—Nov., 1896, Palmer 826 (US); near 
El Salto, 8000-8700’, July 12, 1898, Nelson 4542 (US); without 
locality, Garcia 329 (US). 

G. trolliifolium is the Mexican representative of a group of 

western North American species of robust habit with large, 

mostly simple rootstocks and compact inflorescences, such as (. 

oreganum Howell, G. viscosissimum Fisch. & Meyer. 
With the Mexican species, it is perhaps distantly related to 

series Nivea, from which it differs in the less deeply divided leaves 

and more compact, less branched inflorescence, and to series 
Crenata, from which it separates on the robust habit, inflores- 

cence, large basal stipules, stout, single and mostly vertical 

rootstock. The long, terete hairs of this species are very similar 

to those of G. crenatifolium and G. Pringlet. 

The peduncles are very stout, aggregated in a terminal corym- 

biform inflorescence and bearing several showy flowers. This 

Species may be distinguished from those of western North 

America by the long, terete hairs investing the lower stem. 

: An examination of type-material of G. madrense Jones shows 

it to be identical with G. trolliifolium. 

Serres B. NIVEA. Erect perennials (except G. alpicola) with 
stout, branched rhizomes: stems 1-4 or up to 8 dm. high, single 

Three species of northwestern Mexico, G. niveum, G. madrense, 

G. charucanum, and one species of the volcanoes of Oaxaca and 
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Guatemala, G. alpicola, comprise this series. It is demarcated 

by the deeply divided and cut leaves; the erect stems (except 

G. alpicola) with terminal, branched inflorescences; the short, 

often canescent pubescence and the sericeous or glandular sepals. 

With the exception of G. charucanum, then unknown, Knuth 

included the species of this series in his section Incanoidea,’ 

apparently on the basis of the deeply divided leaves, the large 

flowers and the white or silver pubescence. In respect to habit, 

inflorescence, leaf-position and glandular pubescence, however, 

species of series Nivea differ from the remaining species of section 

Incanoidea, G. bellum, etc., which constitute in themselves a very 
natural unit, series Bella. 

The species of this series appear distantly related to G. vis- 

cosissimum Fisch. & Meyer and allies of western North America 

and to G. trolliifolium of Chihuahua and Durango. 

2. G. ntveum 8S. Wats. (Pu. 2, ric. 3). Perennial: rhizome 
stout: stems 3-4 

of the basal leaf: basal. stipules 6-15 mm. long, lanceolate, red- 

glandular, divaricate and geniculate in fruit: outer sepals pe 

mm. long, awned; body 10-12 mm. long, ovate, 5-S-vene 
sericeous and short-glandular; awn 1-3 mm. long: petals 10-1 

ide. - long, 6-8 i , 
reflexed in anthesis; apex entire or shallow-emarginate; h 
villous to the middle: stamen-filaments mostly longer than the 

o 2. ©. p. 167. 
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narrow at the apex; carpel-body 5 mm. long, light-brown, short- 
pilose and often glandular: seed 3 mm. long, black, finely and 
shallowly reticulate with nearly isodiametric reticulations.— 
Proc. Am. Acad. 21: 421 (1886). Typ: Palmer 406, G (seen).— 
Chihuahua.—MEXICO: Curmvuanua: in moist, grassy openings, 
Norogachi, 150 miles north of Batopilas, 8000’, Nov. 1885, 
Palmer 406 (G, tTrpr, US, 1soryps); near Colonia Garcia, 
Sierra Madre, 7500’, July 17, 1899, Townsend & Barber 141 
(F, G, M, NY, P, US); gravelly banks of streams, base of Sierra 
Madre (near Guerrero), Sept. 16, 1887, Pringle 1202 (F, G, NY, 
US); near Colonia Juarez, foothills of Sierra Madre, June 1899, 
Nelson 6084 (G, US); Culebra Mts., Aug. 18, 1936, Le Sueur 737 
(F, G); grassy prairie, Llanura de Babicora, 2200-2250 m., Sept. 
19, 1934, Pennell 19017 (US); arroyo and meadow banks, transi- 
tion, pines, Memelichi, Rio Mayo, 7500’, Sept. 16, 1936, Gentry 

2756 (F, G, M, US); Round Valley, Sierra Madre, 7000’, Sept. 
17, 1903, Jones s. n. (P). 
Aptly named, G. niveum is a striking species with white- 

canescent stems and leaves. The flowers, with spatulate petals 

strongly reflexed in anthesis, resemble those of a large Dodeca- 

theon, presenting a marked contrast with all other species of 

Mexico. The branched inflorescence with divaricate and genicu- 

late pedicels, the exserted stamen-filaments and reddish or 

purplish fruit-parts are also distinctive. 
G. niveum is most closely related to G. madrense of the Sierra 

Madre of N ayarit. The leaves of that species, however, although 

tanescent when young, soon lose much of their indument and 

are strigose above and below at maturity. Thus they may be 

distinguished from the persistent-canescent leaves of G. niveum. 

Floral characters noted above are equally distinctive. The 

length of the style-beak in G. niveum is nearly twice that of G. 

madrense. This character was confused by Hanks & Small in 

their key, the lengths being reversed. G. niveum was also noted 

as having glandless sepals, although they are usually copiously 

short-purple-glandular. The leaves of both species were de- 
Scribed as silky-canescent by the same authors, although, as 

shown above, this is not true of the mature state. 

Related G. charucanum is weakly erect, often semi-aquatic, 

and has fewer, less persistent basal leaves than G. nevewm. The 

P-purple, obovate petals, short style-beak and strigose pubes- 

Sence also distinguish it from the latter species. 
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The plants of G. nivewm grow in wide clumps on grassy prairies 
or along arroyo and meadow banks in pine country. Gentry (in 
field data) mentions that the roots are reported as used against 
fevers. 

ww 

long, lanceolate, deep-brown, reddish or green, strigillose to 
glabrate: peduncles 4-8 em. long, antrorse-strigose or -strigillose, 
1-2-flowered, rising from the caudex or in a loose, short, 
terminate inflorescence: pedicels 1-4.5 cm. long, densely 
antrorse-strigose or -strigillose, seldom divaricate or geniculate 
in fruit: outer sepals 8-9 mm. long, awned; body 7.5-8.5 mm. 
long, ovate, 3-veined, sericeous; awn 0.5 mm. long; petals 12-15 
mm. long, 7-9 mm. wide, blue, reddish or purple, not reflexed in 
anthesis, obovate; apex scarcely emarginate; base sparsely 
pilose: stamen-filaments shorter than the sepals, sparsely ciliate below the middle, not conspicuously exserted in fruit: fruit 20-25 

k 

G (seen). uth, zenr. 4 fam. 129: 173 fig. 25 (1912). —G. Nelsonii Rose ex Ha 
& Small, N. Am. Fl. 25: 20 (1907), type Nelson 622, US (seen) 
Mt. Zempoaltepec, Oaxaca, Mexico and volcanic peaks © Guatemala—_M EXICO: Oaxaca: summit of Mt. Zempoaltepec, 11,400’, July 9, 1894, Nelson 622 (US, type of @. Nelsonii Rose; photograph G); Zempoaltepec, June 1842, Liebmann s. 0. - GUATEMALA: San Marcos: open, rocky slopes betwee nc 

38 “! Feb. 13, 1940, Steyermark 35485 (F); and 35502 (F); auf = Sierra Madre und altos bei Tejutlan, 4000 m., June, pees 
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Lehman 1515 (US). Huenvuertrenaneco: in Bergwald oberhalb 
Todos los pants, June 19, 1896, C. & Ed. Seler 2939 (G, 1s0- 
aie pine meadow, Sierra Cuchumatanes, 10,600’, 

capaén, 9500’, July 27, 1939, py 926 (F); ge amp bank, region 
of of Desconsuelo, 3000-3240 m., Jan. 15, 1939, Standley 62702 @); 
Alpenweise, Totonicapdn, 3000 wi., Sept. 25, 1896, 
Seler 2377 (G, 1soLECTOTYPE). 

G. alpicola is the least typical species of this series. It bears a 
close resemblance to G. nivewm in many respects but is an alpine- 
type and in habit and other characters is similar to the Andean 
species of Peru, Ecuador and Colombia, such as G. acaule Willd. 
and G. cucullatum HBK. 

G. alpicola approaches G. acaule (Hitchcock 22025 from Chim- 
borazo, Ecuador, G) in dwarf habit, woody root, large basal 

stipules and leaf-cutting. The hairs are of a similar type but are 
antrorse-appressed and more densely distributed. A stemless 
specimen of G. alpicola appears very close to G. acaule, as Loes- 
ener noted in describing the species.6 However, the fruiting 
Structures are noticeably different, G. alpicola having the style- 
column tapering to a rather long (4 mm.) style-beak, while G. 
acaule has a very short, stout style-column that terminates 

abruptly in a short (2 mm.) style-beak. G. cucullatum var. 

elongatum Wedd. (Killip & Smith 18733 from Dept. Santander, 
Colombia, G) has a stem similar to elongate specimens of G. 

alpicola. 
The following characters, however, place G. alpicola with 

series Nivea: the more or less terminal (though usually spreading) 
flowering stem, the closely pubescent lower leaf-surface, the 

large, conspicuous cauline stipules, the very narrow leaf-seg- 
ments, the purple petals and the tapering, long-beaked fruit 
With a usually reddish or purplish cast. 

This species is variable in the length of the stem. It may be 

very short or absent or up to 20 em. long (Skutch 1262). These 

are probably habitat phases produced by varying amounts 
of sun or water in the rocky alpine-meadows on which they occur. 

* Bull. Herb. Boiss. 2 Sér. 3: 93 (1903). 
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G. alpicola is easily distinguished from G. nivewm in having 
glandless pedicels, sepals and style-column; antrorse-appressed 
pubescence; shorter style-beak and erect, obovate petals. From 

G. madrense, it separates by the canescent lower leaf-surface, 
antrorse pubescence and lack of glandularity. 

The type-material of G. Nelsonii Rose has been examined and 
found identical with Loesener’s species in all particulars. 

3-5-veined or veins indistinct, sericeous with scattered, 0 19 
deciduous-glandular hairs; awn 0.5-1 mm. long: petals 161 
mm. long, 10-11 mm. wide, rose-purple, not reflexed in anthesls, 
obovate; apex entire or shallow-emarginate; base shortly 
s 

glandular: seed not seen.—N. Am. Fl. 25: 17 (1907): pa J. N. Rose 2161, US (seen).—Known only from the tP™ 
EXICO: Nayarit (Territorio de Tepic): 216) Santa Teresa, Sierra Madre, Aug. 10, 1897, J. N. ae (US, TrPE; G, NY, Isotypss). 

: This species, closely related to G. niveum, is known pes single locality. Distinctions between G. madrense and &- — 
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are considered in a discussion of the latter species. With G. 

charucanum, G. madrense has several characters in common. 

Both have a strigose pubescence, short style-beak and purple, 

obovate petals. Neither has the spatulate, reflexed petals of 

G. niveum. The pedicels of G. madrense, however, are copiously 

short-purple-glandular, while glands are absent in G. charucanum; 

the fruit is longer and stouter and the stamen-filaments are 

exserted in fruit. 

5. G. CHARUCANUM Standl. (Pu. 2, Fic. 4). Perennial: rhi- 
zome?: stems 3-8 dm. long, weakly erect, single or tufted; lower 

part simple to slightly branched, slender, sparsely strigose; upper 

part slender, densely strigose, usually widely ramose: basal 
leaves few to numerous; not long-persistent; petiole 8-15 cm. 
long, strigose; blade 6-7 cm. wide, reniform in outline, surfaces 
bright-green, moderately thick, densely strigillose above and at 

least on the veins below, divided to or nearly to the base into 3-7 

cymose inflorescence: pedicels 1.5-6 cm. long, densely strigillose, 

glandless, slightly, or usually not at all, divaricate and geniculate 

in fruit: outer sepals 7-12 mm. long, awned; body 6-9.: 

long, elliptic- to ovate-lanceolate, 3-5-veined, densely sericeous; 

wide-obovate; apex entire or shallow-emarginate; base shortly 

not conspicuously exserted in fruit, ciliate below the middle: 

fruit 20-27 mm. long; style-beak 2.5-3.5 mm. long; style- 

column densely antrorse-strigillose, tapering toward the apex; 

ce iran’ 4.5-5 mm. long, gre agin a 3 ed 

_ nely reticulate, retic 

See ey eee Muc Pubs Bot. £4, 60. 1: 82 (1980). 
Tyre: Gentry 1813, F (seen).—Southwestern Chihuahua and 

adjacent Sinaloa-—MEXICO: Carmuanva: riparian, transition, 

pines, Sierra Charuco, Rio Fuerte, 5500’, Sept. 13, 1935, Gentry 

1813 (F, rypr: G, M, 1soTyPEs); in meadow grass, transition, 
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The weak habit of this riparian or partially aquatic species 
may be associated with the habitat, but the stems are much 
more branched and lax than in G. madrense or G. niveum..Stand- 
ley, in describing it, says “in general appearance the sage 
especially because of its large and showy flowers, bears ye 8 
resemblance to some species of the malvaceous genus Calirrhoe’’. 

Though the basal parts are imperfectly known, it seems safe 
to place G. charucanum in series Nivea and near G. madrense ° 
the basis of leaf-cutting, pubescence, inflorescence and Ke 
characters. It also has the fruiting parts suffused with a reddis 
or purplish color as in the other species of the series. Although 
the flowers are remarkably similar in appearance, the distinctive 
antrorse pubescence, the longer style-beak and dwarf-alpine 
habit of G. alpicola are in direct contrast with the — 
pubescence, short style-beak and tall, branched habit of ©. 
charucanum. Contrasts with other species of the series have 
been previously noted. 

Series C. AMBIGUA. With characters of the aes ( 
iculatum, sp. nov. (PL. 2, ric. 5; Pt. 4, FIGS. 2, 45 

Pilosis, ramosis, ramis inflorescentiam cy mosam termi gerentibus: foliis caulinis numerosis; petiolo foliorum iene 18-27 cm. longo, sparsim strigoso; lamina foliorum in breviter pentagona, 10-12 em. lata, crassa, supra saturate viridi, ubes- pubescente, subtus pallidiore, venis reticulatis breviter Ei uam centibus, 24 ad basin 5-lobata, lobo medio saepe longior sa lobis lateralibus, lobis grosse dentatis, dentibus yee lamina deltoideis; petiolo foliorum superiorum 0.5—4 cm. lone riorum foliorum superiorum 3-5 cm. lata, eae foliorum hi “stipulis simili vel 3-lobata, lobis brevibus, sparsim Ropeaaageettn 5-8 mm. longis, oblongis, atrobrunneis, strigillosis ¢1 oe onge pedunculo 1.5-3 em. longo, copiose breviterque piloso & "Field Mus. Pub. Bot. 22, no. 1: 32 (1940). 
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glanduloso-piloso, gracili, 1—2-floro: pedicellis 1-2 cm. longis, 
copiose breviterque pilosis et Pate glanduloso-pilosis, fructi- 
feris erectis: meals exterioribus 4.5-5 mm. longis, mucronatis 
mucrone 0.5-1 mm. longo, anguste ovato- vel elliptico-lanceo- 
latis, 3-nervatis, venis marginibusque strigillosis glanduloso- 
pilosisque, margine tenue, saepe breviter setoso: petalis 21 mm. 

longis, ad apicem 7 mm. latis unguiculatis ungui 9 mm. longo, 
pallide roseis, relinalais wend pres basi breviter pilosis, 
apicibus rotundatis: staminibus calycem superantibus, gla- 
bratis, demum exsertis: stigmatibus "Cait hesi) 2 mm. longis; 

columna s reer strigillosa et glanduloso-pilosa. Fructus 
maturus non vi 

Perennial: cree and caudex not seen: stems 8 dm. high, 
erect; lower part sparingly branched, stout, 7 mm. thick, glabrate 

or sparsely strigose; upper part t robust, rather densely strigose to 
short open-pilose and glandular, branched; branches terminating 
in cymose inflorescences: basal leaves not seen: cauline leaves 
humerous; petiole of the lower leaves 18-27 cm. long, sparsely 

strigose ; blade 10-12 cm. wide, pentagonal in outline, darker 
above than below, thick, ‘ tbedonite with short, flat hairs above 

di 
copiously eine one long-glandular: outer sepals 4.5-5 

mm. long, awned; body 3.5-4.5 mm. long, narrow-ovate to 

elliptic-lanceolate, 3-veined; veins and margin strigillose; 

awn 0.5-1 - petals 21 mm. long, 7 mm. wide a 

nay hg wits ‘ : pink, reticulate-veined, 

thin; apex rounded; base very. agen pilose: stamen-filaments 

colum dular.—Known 
locality. n tiglose ad | acnicnconl iy steep, rocky slopes in oak 

forest, Yesceros-Cruz Pacifica, Dist. Mina, 2550 m., Nov. 26, 

1939, Hinton 14906 (G, TYPE). 
The affinity of this remarkable novelty 

difficult to ascertain without more complete material. 
from Guerrero is 

The base 



26 MOORE 

is lacking on the single specimen and no flowers are complete. 
It is similar to G. latum and its relatives in having the leaves 
progressively reduced along the stem and to G. trollitfoliwm in 
having robust stems, large, sharply toothed leaves and nearly 
glabrous petals. 

The long-clawed petals, from which the specific epithet is 
derived, are unlike those of any species now known from Mexico. 

The sepals are also of interest in their small size as compared 
with the petal. Very few flowers are present on the type-sheet, 
but it appears that the petals wither after anthesis, leaving 8 
recurved stump between the sepals. Whether or not this indi- 
cates a reflexed condition in anthesis is questionable, but it 18 
not improbable since such a condition occurs in G. niveum. 

Series D. LATA. Erect or somewhat spreading perennials 
with woody or cormose roots and short, slender, rhizomes; 
stems 1-8 dm. long, terminating in a loosely branched, cymose 
inflorescence or with some peduncles occasionally single from the 
lower nodes: basal leaves few, not long-persistent; blades pen 
tagonal to reniform in outline, divided one-half to three-fourths 
to the base into 3-5 rhombic, cuneate-obovate or obovate lo 
lobes coarsely cleft and toothed: cauline leaves numerous; 
blades similar to those of the basal leaves or hastate and 3-lobed 

branches, in a progressive, acropetal series of reduction: sepals 
ely pubescent; veins and margins usually pilose or glandular: 

petals 10-17 mm. long, white, rose or lavender, obovate 
cuneate-obovate; veins reticulate, often deep-red in the W 

The four species comprising this series have very natural 
affinities. All are characterized by an erect or spreading, 

leafy habit, a progressive, acropetal reduction of the leaves 8” 

terminal, branched, eymose inflorescences with flowers of moder- 
ate size bearing petals with flattish villous hairs at the base 4” 
along the veins to or past the middle. The roots are woody, 

sometimes cormose; the caudices mostly simple with sing! . 
stems; the rhizomes are short to long and mostly vertical °F 
oblique. 

Except for the habit and aggregate peduncles, these bee 
bear a close resemblance to (. aristisepalum and allied spe“ 
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Mexican distribution. G. mexicanum and G. unguiculatum ap- 
proach series Lata in having the same type of leaf-reduction. 
However, other characters, discussed in their treatments, indi- 
cate that they are distinct. 

The species of this series are chiefly of western distribution in 
Mexico: G. albidum and G. Wislizeni in the southwestern Sierra 
Madre, G. latum in the central mountains and G. oaracanum in 
the Sierra de San Felipe of Oaxaca. They are the most southern 
elements of the group of erect species centered in the western 
United States. 

a G. 
Perennial: rhizome mostly slender: stems 4-7 dm. long, erect or 
spreading, mostly single; lower part sometimes branched, 

petiole 1-8 em. long, sparsely to m blade similar to that of the basal leaf but the lobes longer and 

l 
lanceolate, adnate one-third their length to the pet 
or the midnerve pubescent, ciliate: cauline stipules 8-1 

, ter 
inflorescence or sometimes single at the lower nodes: pedicels 
8-30 mm. lon , open-pilose and/or short-curly-pilose or rarely 
glandular: outer sepals 6-10 mm. long, awned; nal mm. 

long, elliptic-lanceolate, bright-green, 3-veined, densely be 

sparsely fine-pubescent with few long hairs or eo y 
glandular hairs on the veins and margins; awn 1.5-2.5 mm. ong : 
petals 10-14 mm. long, 4-7 mm. wide, white with dark or : : 

reticulate veins, obovate or somewhat cuneate; apex entire; “es 
villous to the middle: stamen-filaments as long as or longer than 
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the sepals, villous-ciliate at the base, tips often red at anthesis 
and fruit, exserted in fruit: fruit 25-30 mm. long; style-beak 3-5 
mm. long; style-column finely antrorse-pubescent, occasionally 
glandular; carpel-body pilose: seed dark-brown, reticulate— 
N. Am. Fl. 25: 19 (1907). Type: Townsend & Barber 181, NY 
(seen).—Chihuahua.—MEXICO: Cuimvuanvua: near Colonia 
Garcia, Sierra Madre, 7500’, July 29, 1899, Townsend & Barber 
181 (NY, type; G, M, P, US, 1soryrss); foothills of the Sierra 
Madre, near Colonia Juarez, June 21—July 29, 1899, Nelson 6186 
(G, US); Chuhuichupa, Aug.—Sept., 1936, Le Sueur 735 (F) and 
736 (F, G). 

The available material of G. albidum is so limited as to offer 
difficulty in determining its correct status in regard to closely 
related G. Richardsonii of the Rocky Mountains from Canada to 
Arizona and California. It differs primarily in being less robust, 
of more spreading habit and in having the peduncles and pedicels 
mostly pilose rather than densely glandular. Floral characters 

are so similar as to be indistinguishable except in the length of 
the petals, which are shorter than is usual in @. Richardsontt, 
and in the more prominent, red veins. The base is less thick 

than in the latter species and the stems usually rise from slender 

rhizomes as in G. latum. In contrast, the stems of @. Richardson"! 
usually rise directly from the rather thick caudex although 
occasional collections show the presence of a more or less elongate 
rhizome and other characters, particularly of pubescence, at- 
tributed to G. albidum occur inconstantly. From its isolation 

and pubescence characters G. albidum seems best maintained 8 
distinct at present. 
_G, albidum is closely related to @. latum and its differences are 

discussed with that species. Occurring in the same region as ¥- 
Wislizeni, G. albidum may be distinguished by the longer, “ 
style-beak, red-tipped stamen-filaments, usually longer 9” 
darker- or red-veined petals and narrow leaf-lobes with acute, 

narrow segments. The plants are spreading to erect ew 

closely appressed, strigose pubescence, brownish stems aD 

longer peduncles. 

o < 8 
FIG. 4). Perennial: root thick, woody: rhizome long, 
sometimes branched: stems 1-8 dm. long, ere ST 
mostly single; lower part seldom branched, moderately 
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glabrate to densely retrorse-hirsute with flattened hairs; upper 
part slender to moderately stout, densely pilose, sometimes 
glandular, branched: basal leaves few, not long-persistent; 
petiole 3-25 cm. long, sparsely to densely strigose and often 
short-curly-pilose; blade 4-9 cm. wide, pentagonal in outline, 
thick, dark-green and closely appressed-pilose above, lighter 
and spreading-pilose on the veins and surfa ) ivi 
three-fourths to the base into 3- mostly 5 nearly equal, wide- 
rhombic lobes; lobes cleft and toothed with obtuse, ovate seg- 
ments: cauline leaves numerous; petiole shorter than that of the 
basal leaf to nearly absent, densely pilose; blade similar to that 
of the basal leaf but smaller, or 3-lobed and hastate, the median 
lobe long, broad, few-toothed and the lateral lobes, especially on 
the inflorescence branches, reduced: basal stipules about 10 mm. 
long, lanceolate, adnate one-fourth their length to the petiole, 
brown, strigillose or glabrate: cauline stipules 7-14 mm. long, 
lanceolate, red-brown or brown, pubescent: peduncles 4-9 em. 
long, densely pilose or short-pilose and usually glandular, 1- 
mostly 2-flowered, aggregated in a loosely branched, terminal, 
cymose inflorescence or sometimes single at the lower nodes: 
pedicels 2-5 cm. long, densely short-pilose and usually glandular; 
Outer sepals 8-10 mm. long, awned; body 7-8 mm. long, 0 long- 
lanceolate to ovate, 3—-5-veined, finely pubescent; veins and 
Margins pilose and often glandular; awn 1-2 mm. long: petals 
10-17 mm. long, 7-14 mm. wide, white or pinkish with dark-red, reticulate veins; apex entire or slightly emarginate; base villous 
past the middle: stamen-filaments shorter than or as long as the 
sepals, densely villous-ciliate, usually deep-red, scarcely exserted 
In fruit: fruit 22-35 mm. long; style-beak 3.5-4 mm. long, red; 

mm. long, black, minutely reticulate—N. Am. Fl. 25: 18 (1907). 
TyPE: Rose Hay 6065, US (seen).—G. pinetorum Knuth in 

Kew Bull. 1937: 503, type Hinton 1887, at Kew (not seen) ; 
isotype, G (seen), not G. pinetorum Hand. Mazz., aval an 

(F). M*xico: Rfo Frio, Aug. 27, 1930, Russell & Souviron 81 

(US) ; under thick pines in damp hollow, Monte Rfo Frio, 4000 m., 

July 31, 1929, Mezia 
July 1929, Lyonnet 498 (NY, US); Popocatepetl, Aug. 7-8, 1901, 

Rose & Hay 6065 (US, type; photographs, F, G); on rocks, Re 
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Viejo, Dist. Temascaltepec, 2830 m., Oct. 4, 1932, Hinton 1887 
F, G, M, NY, isotypes of G. pinetorum R. Knuth); barranca, 
Mes6n Viejo, Dist. Temascaltepec, Oct. 11, 1935, Hinton 8339 
(F, G, M, NY); pine forest, Cumbre Trojes, Dist. Temascaltepec, 
Sept. 8, 1935, Hinton 8271 (F, G, M, NY). Distrrro Feperat: 
La Cima, 10,000’, Jajalpa, 6000’, Aug. 1904, Kuntze 23719 (NY). 
Moretos: Tres Marias, Aug. 23, 1910, Orcutt 3759 (F, M). 

G. latum, of the central Mexican upland, is very closely 
related to G. albidum. However, it is sufficiently distinct 
morphologically and geographically to merit complete separa- 
tion 

G. latum differs from G. albidum in having thick leaves with 
mostly obtuse, ovate segments; a predominantly three-lobed upper leaf, that of the inflorescence with a single, broad, aurict- 
late lobe, and usually denser, not appressed, pubescence on se 
stem. The leaves of G. albidum are thin with narrower, longer, 
more acute segments, more often five lobes and a lighter color. 
The rhizome is thicker and the basal stipules are much more 
conspicuous. 

: In floral characters, the two are extremely close, both having 
the distinctive white or pinkish petals with darker veins and 
villous pubescence, red-tipped stamen-filaments and red style 
beak. 

Also related is G. oaracanwm from which @. latwm separates 
on points mentioned in discussing the former. ; 
An examination of isotypes of Knuth’s G. pinetorum shows : to be distinct only in the variable characters of petal-size and 

density of pubescence. 
sas , G. Oaxacanum, sp. nov. (Pu. 1, Fic. 2), herba per radice lignoso, cormoso, 3-4 em. crasso: rhizomate brev | modice crasso vel nullo: caudice simplici: caulibus 3-6 dm. longi® erectis, inferne interdum ramosis, robustis, glabrescentio“ ? 

0! 
Pentagona vel hastata, 3-6 dm. lata, crassa, supra on viridi dense adpresso-pilosa, subtus pallidiori patenter rong? 24-34 ad basin partita, plerumque 3-lobata; lobo mode 
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lobis lateralibus lobulo basali ornatis, lobis ad apicem acute 
dentatis; petiolo foliorum superiorum quam lamin ho gtetie 
dense longeque son sare vel folio subsessili; lamina us folior 
inferiorum simili nisi minore, lobis lateralibus interdum remenbery 
vel om eaa stipulis Revejahirchar st pilosis ciliatisque: pedun- 
culo 3-5 cm. longo, longe piloso et ae sparsim saitecae 
Sadi toeo-ralonc. 1-2-floro: pedicellis 1.5-4 cm. longis, pilosis, 
interdum glanduloso-pilosis, fructiferis saepe geniculatis: sepalis 
exterioribus 7.5-9.5 mm. longis, mucronatis mucrone 1.5-2.5 
mm. longo, ovato- vel elliptica lahGedtatie 3-nervatis, subtiliter 
pubescentibus, venis marginibusque long eam vel sparsim 
Sin sel cellids petalis 12-15 mm lata , 8-10 mm. latis, 

breviter incisis: he onbea: ce peter a saepe waits 
demum non exsertis: fructu 26-32 mm. longo; stigmatibus 5 mm. 
longis, atrorubris; columna stylorum dense hispidula; carpello 

ongo, pube scente: semine 3 mm. longo, brunneo, sub- 

tiliter reticulato. 

Perennial: root woody, cormose, 3-4 cm. thick: rhizome short 
and moderately stout or absent: stems 3-6 dm. high, erect or, 

spreading, single; lower part sometimes heanched, stout, glabrous 
puberulent or sparsely long-pilose; upper part moderately 

in athcog thick, dark-green and pen appressed-pilose above, 

grayish and spreading-pilose below, divided t wo-thirds to three- 

fourths to the base into 3~ seldom 5 lobes; median lobe usually 

2 a Fags g, OV vate-lanceolate, ssldee and ciliate 

pedune em. long, long-pilose and sometimes sparsely 

peels 3-3 en 1-2-flowered, aggregated in a loosely- 
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obovate; veins reticulate, conspicuous; apex entire or shallow- 
emarginate; base short- to long-pilose with short hairs on the 
veins toward the middle: stamen-filaments as long as the sepals, 

h i 
Pflanzenr. 4 fam. 129: 193 (1912).— Mountains of Mr 
MEXICO: Oaxaca: Sierra de San Felipe, 7000’, Sept. 10, | ; 
Pringle 4866 (G, Typ; F, G, M, N , US, IsoTYPEs); vicinity 0 

436 (G); Cerro San Felipe, 7000’, Sept. 23, 1895, Co 711 

/ Miguel, Oct. 1842, Liebmann 3753 (US); Sierra, i Sept. 1840, Galeotti 4022 (NY, US); Oaxaca, 1750 m., July-Aug, 
1900, Conzatti & Gonzalez 13 (US). = 

Material of G. oaxacanum was included with G. Hernandezii 
by Knuth® and it resembles that species in some respects, par- 
ticularly in leaf-shape. The inflorescence, however, 1S a 
entirely different nature from that of G. H ernandezii as gs 
preted here, the peduncles being aggregated terminally. 4 ‘ 
petals are rose or lavender, not white, and the cormose root is 
distinctive feature. 

tral - oaxacanum is most closely related to G. latum of the ws © 
plateau of Mexico, differing in having colored flowers wit 
prominent veins, a cormose root with short or no pare" 
thicker, for the most part hastate, leaves, and a sparsely glan 
lar pubescence. 

pee 
This species is restricted to the state of Oaxaca for which ee 

named, and it is apparently most abundant on the Sierra 
Felipe near Oaxaca de Juarez. 

ascending in age; lower part branched, moderately 
rate to densely open- or retrorse-hirsute; upper an ite stout to slender, sparsely to densely pilose or © numerous puberulent or glandular, branched: basal leaves few to 

*L. c. p, 193. 



THE GENUS GERANIUM IN MEXICO AND CENTRAL AMERICA 33 

ot long-persistent; petiole 5-35 cm. long, pilose or hirsute, often 
fateculent: blade 3-9 cm. wide, pentagonal to reniform in out- 
line, thin, not much darker above than below, sparsely to 
densely pilose or hirsute above, spreading-pilose on the veins 
and occasionally the surface below, divided one-half to sik 
thirds to the base into 3— mostly 5 nearly equal, cuneate-obov 
or obovate lobes, if 3-lobed, the lateral lobes with a basal lebelet: 
lobes shallow-toothed at the apex with ovate- or oblong-lanceo- 
late segments: cauline leaves numerous; petiole 1-10 cm. long, 

pilose or hirsute; blade 1-4 or rarely up to 9 em. broad, similar 
to that of the basal leaf or mostly 3-lobed, the median lobe 
broad, lateral lobes with a basal lobelet, often greatly reduced on 
the inflorescence-bran ches; segments acute, ovate-lanceolate to 
sharply deltoid: basal stipules 6-10 mm _ long, linear-lanceolate, 
appressed-hispid, brown: cauline stipules 5-8 mm. ong, linear- 

lanceolate, 3-veined, Snel pilose; veins and margins wit 
scattered stiff or glandu lar sine awn 0.5-1.5 mm. long: petals 
8-13 mm. long, 4-6 mm. wide, white, narrow-obovate; veins 
darker, a ate; apex rou nded; base villous or pilose to the 

mi amen-filaments shorter than the sepals, ciliate, yel- 
lowish, ‘ist exserted in fruit: fruit 18-25 mm. long; style-beak 

1.5-2.5 or rarely 3 mm. long, never red; style-column antrorse- 

hispidulous and sometimes glandular; carpel-body 3.5 mm. long, 

light-brown, hirsute and often glandular: seed 2.4 mm long, 

plump, oblong-ovoid, black or dark-brown, — coarsely 
reticulate with elongate reticulations.—Proc. ca : 

421 (1886). Typr: Palmer 428, G (seen). —G. ge nine Small in 

Sue gee N. Am. Fl. 25: 19 as wpe Pringle 1203, NY 

(seen). G. calvescens Briq., in Ann. Cons. et Jard. Bot. oe 

11, 12: 186 008). type Pringle 1578, at yseiiae (not seen); M, 

isotype (seen).—Northwestern Mexico into southwestern United 

States —MEXICO: Curmvanva: 150 miles north of Batopilas, 

Nov. 1885, Palmer 428 (G tTypr; US ISOTYPE) ; aurige stream- 

bank, above Colonia Garcia, 2000-2100 m., Sept. 23, 1934, 

P. ennell ge (US); near Colonia Garcia in the yee Madre, 

Aug. 1-20, 1899, Nelson 6191 (G, US); apo tee (near Guerrero), 

ane farsa Oct. 14, 1888, Pri ngle 1 578 (M, isotype of G. 

calvescens Briq.); Guayanopa Posey Sierra Madre Mts., 
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5000’, Sept. 23, 1903, Jones s. n. (P); Llanos Mts., Wislizenus 211 
(G); pine slope, transition, Los Cascarones, Rio Mayo, 8000’, 
Sept. 19, 1936, Gentry 2804 (F, G, M); shaded canyon, Chuhui- 
chupa, Aug.—Sept., 1936, Le Sueur 733 (F); Pilares (Strawberry 
Valley), Sept. 19, 1891, Hartman 785 (G); Majalca, Aug. 18-20, 
1935, Le Sueur Mex- 84 (F, G); shaded rocky slope 6 miles north 
of Picachic, Dist. Guerrero, 7000’, July 25, 1937, Shreve 8017 
(F, US); near Colonia Garcia, Sierra Madre, 7500’, Aug. 5, 1899, 
Townsend & Barber 222 (F, G, M, P, US); in moist places and 
by stream, tolerant pine slope, transition, Sierra Charuco, Rio 
Fuerte, Sept. 11, 1935, Gentry 1756 (F, G, M); Majalea (Pilares), 
40 miles northwest of Chihuahua, 6800’, Aug. 11, 1939, White 
2389 (G); ledges of rock, “Barranca Colorad’’, Sierra Gazachic, 
35 km. southwest of Minica, 2200-2300 m., Sept. 16-17, 1934, 
Pennell 18890 (US); rocky canyon, Majalca, northwest of 
Chihuahua, 2020-2050 m., Sept. 29, 1934, Pennell 19285 (US); 

Aug. 27, 1934, Pennell 18238 (US); ravine at waterfall, Metates 
North of Cueva, 2600-2650 m., Aug. 29-30, 1934, Pennell ae 
(US); Sonora: Los Pinitos, 6100’, Oct. 11, 1890, Hartman 14 

Roble, northeast of El Tigre, region of the Rio de Bavispe, 6 
Sept. 2-13, 1941, White 4198 (G); Las Tierritas de El Temblor, 

Sierra de El Tigre, region of the Rio de Bavispe, Aug. 1 

de los Aserraderos, region of the Rio de Bavispe, Aug. #9; ’ yi 
White 3147 (G); El Rancho de la Nacha, 25 miles west “90 

gostura, region of the Rio de Bavispe, 4300’, Aug. 14" 
1941, White 3978 (G). 

G. Wislizeni is one of the commonest species of northwwa 
Mexico. The often erect stem, the acropetal reduction in 
size and lobe-number and a tendency for most of the pedune’ ' 
to be aggregated terminally are characters that associate It W! 6 
the species of this series, rather than with G. Seemann Cs 



THE GENUS GERANIUM IN MEXICO AND CENTRAL AMERICA 35 

mexicanum”) to which Hanks & Small and Knuth allied it. The 
pubescent petals with more or less reticulate veins are additional 
points indicating an affinity with series Lata. 

G. geoides Small and G. calvescens Briq. are only phases of 
glandularity, size of petals and habit naturally included in this 
variable species. Small gives the length of the petals of G. 
geoides as 15-18 mm. but those of the type are shorter and within 
the limits given here. Types or isotypes of both species have 
been examined. 

From its allies, G. latum and G. albidum, G. Wislizeni may be 
distinguished by the generally smaller petals with less conspicu- 
ous venation and shorter hairs; yellow, never red, stamen- 
filaments; short style-beak; more sharply and shallowly toothed 
leaf-blades with cuneate-obovate or obovate lobes and coarser, 
more branched habit. G. sublaevispermum resembles young 
plants of this species but differs as pointed out in the discussion 
pertaining to it. 

Serres E. RESIMA. With characters of the species. 

ExicaNuM HBK. Perennial: root thick, woody: 
m. high, 

occasionally glandular: basal leaves numerous, persistent; 
petiole 4-7 cm. long, retrorse-pilose; blade 3.5-7 cm. wide, 

pentagonal to reniform in outline, thick, green and glabrate to 

appressed-pilose above, gray-green and sparsely pilose on the 
: i fing divided three-fourths to 

rower and longer than those of the basal leaf and the lateral lobes 
often somewhat reflexed; inflorescence-leaves much reduced: 

cm. long, sparsely or copiously 
flowered, aggregated in a loose, ste 
inflorescence or sometimes single from the base or lower nodes: 
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Guanajuato to Mexico.—MEXICO: Guanasuato: between 
Guanajuato and Santa Rosa, Aug,Sept., 1803, Humboldt & Bonpland (TYPE-PHOTOGRAPH, F no. 981829). MrcHoacan: pine 
forest, Sierra rn Dist. Coalcoman, 2380 m., Oct. l}, 

Temascaltepec, Aug. 15, 1933, Hinton 4533 (F, G, M, NY);° 
woods, Cucha, Dist. Temascaltepec, Aug. 5, 1934, Hinton 6393 
(G, M); oak woods, Las Mesas, Dist. Temascaltepec, Aug: Jo, 
1935, Hinton 7996 (G). Distrrro FEDERAL ?: in vallibus prope 
Mexico, 9000’, 1850, Sartorius s. n. (US). 7 Var. resimum (Small), comb. nov. (PL. 2, ric. 14). Stems 3 
dm. high: leaf-segments mostly acute, lanceolate: fru ra 
mm. long; style-beak 4-5 mm. long —G. resimum Small in Han 

Small, N. Ro. 

A photograph at the Field Museum of the type of Geranwum 
mexicanum HBK. at Paris and the excellent description of ee 
species show definitely that it is not the small-flowered ©. See- 
manni which has been called @. mexicanum by most authors. 
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The type is an exact match for isotypes of the later G. temas- 

caltepecense Knuth. Measurements of the style-beak on the 

type-photograph give a length of approximately 2.5 mm., almost 

identical with that in isotypes of Knuth’s species. 
Differences between var. typicum and var. resimum do not 

seem adequate to uphold the latter as a distinct species. Except 

for quantitative and variable differences of pubescence and 

differences in length of the fruit and style-beak and in the cutting 

of the leaves, the two varieties are very similar. Since the differ- 

ences in the length of the fruiting parts and the width of the leaf- 

segments do appear constant, I am retaining G. resimum Small 

in a varietal status. 
The affinity of G. mexicanum is doubtful. It is tenuously 

allied with the series Lata because of the progressive reduction 

of the leaves toward the stem-terminus and the sparsely villous 

petal-pubescence, but in several characters it differs from these 

possible relatives. While the basal leaves of @. latwm and allied 

species are sometimes persistent, they are mostly soon deciduous 

and seldom numerous; in this species they are usually numerous 

and persistent with a distinctive gray-green or even reddish 

lower surface and conspicuously reticulate veins below. The 

stem is little-branched with few leaves and the pedicels are 

noticeably nodding in bud. In some respects of habit, leaf-vena- 

tion and petal-pubescence, G. mexicanum resembles G. tenue and 

species of series Crenata but the leaf-shape, root, rhizome, basal 

stipules and reduced leaves are of a different type. 

Var. resimum is known only from Nayarit and the Sierra 

Madre of Zacatecas, while var. typicum is more common in 

Guanajuato, Michoacan and Mexico. 

Series F CRENATA. Erect or decumbent perennials with 

slender or moderately thick, spreading, woody rhizomes: stems 
single or tufted, 2-3.5 dm. high, colette in a loosely branched, 

equal, radiating, cuneate-obovate lobes; lobes cleft and toothed 

or incised toward the apex with short, acute or obtuse segments: 

cauline leaves mostly few; blades similar to those of the basal 
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Taken as a unit, the species of this series differ from those of 
the series Nivea in their usually lower stature, slender to only 
moderately stout, branched and somewhat tufted rhizomes, 
broad-lobed, less deeply divided and cut leaves and in the long 
hairs on the veins and margins of the sepals. 

Although these species simulate G. mexicanum and species of 
series Lata, the cauline leaves are seldom much reduced toward 
the stem-terminus and the lobes, at least on the basal leaves, 
are cuneate-obovate rather than rhombic in outline. 

G. crenatifolium, G. potosinum, G. tenue and G. Pringlei are closely related in many characters that are discussed under the 
individual species. They appear to be southern relatives of 6. Parryi (Engelm.) Heller and G. Fremontii Torr. ex Gray of 
western and southwestern United States, species included ve 
G. crenatifolium and G. Pringlei in Knuth’s section Caespitosa. 
The western species, however, are coarser plants with caespitose 
stems, long Style-beaks, exserted stamen-filaments and finer, 
often densely glandular pubescence. : Of the four Species in this series, three are endemic in the 
mountains of Hidalgo, San Luis Potos{ and Nuevo Leon respe tively. G. crenatifolium, although of somewhat wider range, § restricted to mountains of the adjacent states of Coahuila, Nuevo Leon and Tamaulipas in northeastern Mexico. ‘al: 12. G. erenatifolium, nom. nov. (Pu. 2,:-F16. 15), 2 pgs rhizome long, slender to stout: stems 18-36 cm. high, er sage tufted; lower part little-branched, slender, spreading-villous; upper part slender, spreading-villous and short-pilose, some glandular: basal leaves numerous, persistent; petiole 5-15 tp long, villous and short-pilose; blade 1.5-5 cm. wide, reniform r 

“L. € p. 96. 
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cleft and crenate-toothed at the apex with obtuse segments 
cauline leaves few or absent; petiole 1-7 cm. long, villous an 
short-pilose; sade similar to that of the basal leaf or with fewer 
lobes: basal stipules about 12 mm. long, lanceolate, adnate one- 
third their length to the petiole, lustrous, deep-brown, leave 
or short-glandular and ciliate: cauline stipules 5-10 mm. long, 
lanceolate, yellow-brown, short-pilose and erie glandular, 
ciliate: peduncles 4-17 cm. long, short-pilose and villous, some- 
times glandular, 2 iwersd. single from the caudex or aggregated 
in a little-branched, terminal, cymose inflorescence: pedicels 1— 
cm. long, short-pilose, villous and often glandular: aes sepals 
8-10 mm. long, awned; body 7-8 mm. long, chloe: to Rau eA 
culate, 3-5-veined, pe aa fl veins and margins 
villous; awn 0.5-2 mm. long: petals 12-17 or an abaki 20 
mm. long, 7-10 or rarely 15 mm. wide, rose, magenta or occa- 
sionally white; veins reticulate, not conspicuously darker; apex 
rounded, somewhat emar ginate or crenulate; base shortly pilose: 
stamen-filaments shorter than the sepals, not conspicuously 
exserted in fruit: fruit 28-30 mm. long; style-beak 2.5-3 mm. 
long; style-column copiously short-glandular, glands sometimes 
“ates taperin ng toward the apex; ye ged deciduous- 
glandular: seed not seen.—G. crenatum S. Wats. 
Acad. 17: 334 (1882), hee: Parnes 136, G (see Ay: Knuth in 
Engler, Pflanzenr. 4 fam. 129: 101, ars fig. 17, A & B (1912), 
not G. Stetges ies fai Geran. 2: t. 77 (1805). —Coahuila, Nuevo 
Leon and Tamaulipas. ’—MEXICO: Coanutta: Lerios, 45 miles 
east of Saltillo, we 1880, Palmer 136 (G, Type; photograph, 

. NUEVO LEon: abundant i in grassy pine forest near peak, 

Cerro Potosi, Municipio de Galeana, 11,600’, July 20, 1938, 
Schneider 1039 (F); open es forest on east face of peak, Cerro 
Potosi, Municipio de Galeana, 11,000’, July 5, 1938, Schneider 
1029 (F); rocky summit, Mt. By infernillo”, Pablille, southeast 
of Galeana, 3000-3100 m., June 29, 1934, Pennell 17122 (US); 
common in pine savannah, ascent of Sierra Pade about 15 
miles southwest of Galeana, June 17, 1934 & iM. Tf. 
Mueller 852 (G); oe in pine belt above Mesa de la Camisa, 
north slope of Mt. Sierra Tronconal between Canyon de los 
Charcos and Canyon de ein Miguel, about 15 miles southwest of 
Galeana, 6000-9000’, June 4, 1934, C. H. & M. T. Mueller 738 

(F, G, NY, US). TAMAULIPAS: mts. near Miquihuana, 7000- 

9000’, June 10, 1898, Nelson 4491 (US, photograph NY); in 
forest of large pines, on mountain top 7 kilos. S. W. of Miqui- 

huana, 3430 m., Aug. 5, 1941, ‘Stanford, Retherford & North- 
craft 709 (G ): 

The only species of this series with a range of any breadth, 
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G. crenatifolium grows in pine forests in the mountainous regions 
of northeastern Mexico. In habit, the species is variable: 
usually of low plants, it sometimes reaches a height of 3.5 dm. 
with a branched stem (Nelson 4491, Mueller 738, F). This is 
apparently an environmental phase. The petals are rose to 
magenta but an albino individual (Schneider 1029) was collected 
on Cerro Potosi, N. L. growing with the normal colored plants. 

The low phase of G. crenatifolium is very close to G. tenue and 
the taller phase resembles G. potosinum or G. Parryi. It may be 
distinguished readily from these species by the villous stem, 
obtuse, crenately toothed leaf-lobes and broad-obovate, rose or 
magenta petals. From G. tenue, this species differs further in the 
mostly glabrous basal stipules and less spreading rhizomes. 
The albino form of G. crenatifolium, similar in color, possesses 
much larger petals than those of G. tenue. The sharply incised 
leaves and conspicuously veined, narrower petals of G. potosinum 
serve further to distinguish it from G. crenatifolium. 

13. G. Prineuer Rose (Px. 2, ric. 10). Perennial: rhizome 
slender to mostly moderately stout: stems 2-3 dm. long, erect or 

1 r 
thinner segments, sometimes with glandular hairs on the margin and veins below: basal stipules 8-10 mm. long, broad-lanceolat 

length to the petiole, lustrous oF ee 
brown, glabrous, not ciliate: cauline stipules 5-8 mm. long, 0V® 
lanceolate, brown, glabrous, ciliate: peduncles 4-25 em. long 
copiously short-glandular, 2-flowered, aggregated in a hse cyme or sometimes single at nodes nearer the base: pedicels I 
cm. long, copiously short-glandular: outer sepals 9.5-12 ™™ 
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long, awned; body 9-11 mm. long, elliptic- to ovate-lanceolate 
or ovate, 3-veined; veins and margins pubescent with short- 
glandular and long, terete hairs; inner sepals ciliate; awn 0.5-1 
mm. long: petals 15-20 mm. long, 15 mm. wide, blue or purple, 
cuneate-obovate; veins reticulate; apex shallow-emarginate; 
base shortly pilose: stamen-filaments as long as the sepals, not 
conspicuously exserted in fruit: fruit 30-32 mm. long; style-beak 

2.5-4 mm. long; style-column densely glandular-pubescent, with 
or without long hairs; carpel-body 4-5 mm. long, pilose with 
glandless or glandular hairs: seed 3-5 mm. long, red-brown, 

ISOTYPES). 

G. Pringle’, known only from the type-locality in the state of 

Hidalgo, is the southernmost representative of the series Crenata. 

Its stems are generally more branched than those of the other 

species and are often decumbent at the base. Some of the pe- 

duncles occur singly at the lower nodes and, in young plants, 

the inflorescence may appear only weakly terminal. This 

species may be distinguished from all members of series Bella, 

With which it might be confused, by the glandular pedicels and 

flower-parts and less deeply divided and cut leaf-blades. 

In character of pubescence, this species is very similar to G. 

crenatifolium, both having the stems and sepal-veins villous 

with long, terete, silvery hairs. It may be distinguished, how- 

ever, by the sparsely pubescent upper leaf-surface,, the sharply 

incised, twice-cleft leaf-lobes, the often orbicular leaf-blades, 

longer sepals and branched, leafy habit. 

rom G. tenue, its nearest geographical relative, G. Pringlei 

is distinct at once in having large, purple petals, villous pubes- 

cence and sharply incised leaves. Contrasts with G. potosinum 

are presented in the discussion of that species. 

Paucis vel numerosis, mox deciduis; pett 3 oni 
sparsim strigoso; lamina orbiculari vel pentagona, +- 8 
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lata, tenue, utrinque adpresse pilosa, 14-24 ad basin 5-lobata; 
lobis aequalibus vel lobo medio longiore, ad apicem inciso- 
dentatis; dentibus lanceolatis: foliis caulinis paucis; petiolo ad 
7 em. longo, strigoso; vel foliis superioribus sub-sessilibus; 
lamina eae foliorum basalium simili vel deltoideo-hastata, 

angustioribus longioribusque: stipulis basalibus 10-20 mm. 

pedicellis 1-3 cm. longis, breviter pilosis, saepe deciduo-glandu- loso-pilosis, floriferis erectis: sepalis exterioribus 7-1 mm. ongis, mucronatis mucrone 1.5- raro 3 mm. longo, ovatis, 3- nervatis, subtiliter pubescentibus, venis marginibusque longe pilosis: petalis 12-15 mm. lon is, 6-7 mm. latis, pallide roseis vel 

us 
sepalis brevioribus, non exsertis: fructu 18-20 mm. longo (imma- turo); stigmatibus 3 mm. is; columna stylorum subtiliter pubescente et decidue glanduloso-pilosaa; erpellum seminaque non visa. 

Mecateaing rhizome long, spreading, slender to stoutish: stems 
3 erect, single or tuf r part unbranched, 
slender, sparsely strigose; upper part slender, strigose, little branched: basal leaves few to rous, not long-persistent; nume : petiole 5-15 cm. long, sparsely strigose; blade 1.5-3.5 cm. wide, orbicular to pentagonal in outline, thin, densely appressed- 
pubescent above, coarsely pubescent on the veins below, div! ed past the middle into 5 nearly equal, radiating, broad-rhombic or 

toothed toward the apex with lanceolate segments, median er 
Sometimes longer than the lateral lobes: cauline leaves few, wit petiole 7 cm. long or upper subsessile, strigose; blade similar to 
that of the basal leaf or deltoid-hastate in outline, 3-lobed; lobes 
usually narrower and longer than in the basal leaf, lateral lobes 

; yeins 

and margins long-pilose; awn 1.5— seldom 3 mm. long: ign 
- long, 6-7 . Wide, rose-lavender with darker, ded; 

purple, prominent and reticulate veins, obovate; apex rounm » base villous to the middle: stamen-filaments shorter than 
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sepals, sparsely ciliate, not exserted in fruit: fruit 18-20 mm. 
long (immature); style-beak 3 mm. long; style-column minutely 
pubescent and deciduous-glandular, tapering abruptly at the 
apex; carpel-body and seed not seen.—Known only from the 
type-locality MEXICO: Nuevo Leon: abundant in the upper 
pine wood, Peak of Cerro Potosi, Municipio de Galeana, July 
21, 1935, Mueller 2257 (G, typn; F, 1sorTyPe). 

At the present time, G. potosinum is known only from Cerro 
Potosi, N. L. It is said by Mueller (field data) to grow abun- 
dantly in the upper pine woods where it is probably found in 
association with G. crenatifolium (Schneider 1039). Its closest 
relationships are with G. crenatifolium and G. tenue. Compari- 
sons with these two species are to be found in their respective 
discussions. The erect habit, leaf-shape and nature of the rhi- 
zome place G. potosinum in this series as do characters of the 
petals and sepals. The large, glabrous basal stipules are particu- 
larly interesting in their similarity to those of G. crenatifolium 
and in shape and abundance, with those of G. fenue and G. 
Pringlei and the sharply cut leaves approach those of G. Pringlei 
more closely than those of the other two species. G. potosinum, 

however, is a strongly erect, not decumbent species, with little- 
branched stems and shorter, narrow-obovate petals of pale rose 
or lavender color. The long, terete hairs so prevalent on the 
stems and sepals of the latter species are lacking in G. potosinum. 

15. G. Tenure Hanks in Hanks & Small (Pu. 2, ric. 11). 
Perennial: rhizome long, slender: stems 15-25 cm. high, erect, 
single or tufted; lower part little-branched, slender, hago y 

. 

pilose; blade 1.5-3.5 em. wide, orbicular, reniform or pentagonal 
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2-flowered, single from near the caudex or aggregated in a strict, 
little-branched, terminal, cymose inflorescence: pedicels 1-2.5 
em. long, densely short-pilose and often glandular, somewhat 
geniculate in fruit: outer sepals 7-8 mm. long, awned; body 6-7 
mm. long, ovate, 3-veined, minutely pubescent; veins and 

0.5-1 mm. long: petals 10 mm. long, 4-5 mm. wide, yellowish to 
white, narrow-obovate or somewhat spatulate; veins prominent, 

G. tenue is related to G. potosinum in aspect, pubescence and 
petal-pubescence. It may be distinguished, however, by its 
whitish rather than purple petals; its persistent basal leaves; 
its coarsely toothed leaf-lobes with ovate or oblong segments 
and by its pubescent, instead of glabrous, basal stipules. The 

upper surface of the leaf is darker green, reddening in age, and 
the blades are thicker than in G. potosinum. The stems lack the 

broad, glossy-brown stipules of the latter species and are shorter 

and less stiffly erect. Relationships of this species with others 

in the series are considered in the discussions of the variou® 
species. 

Hanks, in the original description, described the petals 3s 
purple. The type-sheet is in bud or fruit, but Schaffner 187 has 
the petals yellowish-white, agreeing with the accompanyiné 
label reading “flores lutei albescentes.” d 

Watson cited two collections from the vicinity of Penasco 
San Luis Potosf, 8. L. P., Schaffner 190 (G) and Parry & P cai 

101 (G, US), as G. carolinianum.® These are the same a5 Se 

ner 459 (NY), also from San Luis Potosf, labeled @. ten™ OF 

* Proc, Am. Acad. 17: 334 (1882). 
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parently by Hanks. It is doubtful that they are either species. 

The plants strongly resemble G. carolinianum but are perennial 

with a large, woody root (Schaffner 459), deeply reticulate seeds 

and somewhat elongate stems. In view of these characters and 

their geographic isolation from the northern range of the species, 

it is unlikely that Watson’s identification is correct. 

Neither are they equivalent to the type-material of G. tenue. 

The style-beaks are much shorter (1.5 mm.), the leaf-divisions 

narrower and the peduncles single. The sepals lack the char- 

acteristic long, soft, marginal hairs of @. tenue and the veins on the 

lower surface of the leaves are essentially free in contrast to the 

conspicuous, reticulate veins of Hanks’ species. Schaffner, him- 

self, differentiated between the two, labelling the type of G. 

tenue as G. Schiedeanum and no. 459 as G. carolinianum. Sub- 

sequent and more adequate collections may throw additional 

light on this material. 

Series G. ATROPURPUREA. With characters of the species. 

_ G. arropurPuREUM Heller (Pu. 2, Fic. 12; Pu. 5, Fig. 5). 

Perennial: rhizome long, slender: stems 1-9 dm. long, erect when 

lobes usually with a basal lobelet: cauline leaves numerous; 

lous and/or short-curly-pilose, 2-flowered, singl 

pedicels 2.5-4 em. long, hispidulous and/or short-curly-pilose or 

very rarely sparsely glandular, di 
outer sepals 9-11 mm. long, awned ; body ‘ ong, 

oblong- to ovate-lanceolate, 3-5-veined, minutely pubescent; 
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veins and margins with longer, very seldom glandular, hairs; 
awn 1—2.5 mm. long: petals 10-15 mm. long, 5-7 mm. wide, red- 
purple or occasionally paler with darker red to purple, reticulate 
veins, narrow-obovate; apex rounded; base villous to or past the 
middle with long, terete, stiffish, silvery hairs: stamen-filaments 
much exceeding the sepals, ligulate, villous-ciliate, yellow or often 
red, exserted in fruit: fruit 30-40 mm. long, stout; style-beak 

mm. long, often deep-red, branches often divaricate; style- 
column densely and minutely pubescent or very seldom sparsely 

glandular, tapering to the apex; carpel-body 5 mm. long, brown, 
hirsute: seed 2.5-3 mm. long, dark-brown, coarsely and deeply 
reticulate—Bull. Torr. Bot. Club 25: 195 (1898). Type: 
Heller & Heller 2723, probably at NY (not seen).—G. gracile 
Engelm. ex A. Gray, Pl. Fendl. 27 (1849), not G. gracile Ledeb. 
ex Nordm., in Bull. Sc. Acad. Pétersb. '2: 314 (1837) not G. 
gracile Schrenk, in Bull. Phys.-Math. Acad. Pétersb. 3: 308 
(1845). G. caespitosum James var. gracile (Engelm.) A. Nels. & 

913) 

anyon, moist shady conifer-forest on steep north-slopes, on 
8700’, Sept. 12-14, 1941, I. M. Johnston 8986 (G); (centr ) 
under oaks on middle slopes, western side of Potrero de la ae 

ea 
mines, Sept. 18, 1941, I. M. Johnston 9219 (G); (western), hill 
sides and meadows, high central parts of the calcareous se 
del Pino, about 20 km. northwest of La Noria, Aug. 29, l 9 
Stewart 1237 (G); (northern), shaded places along oe 

es up canyon, Cafion de San Enrique, eastern side of S1¢ ; 
de la Encantada, 5 km. west of Rancho Buena Vista, Sept. 40 

White 2351 
(G); Majalea, Aug. 24, 1935, Le Sueur Mex-32 (F;, G); ey 

(P); stony pine woods, Majalca, northwest of Chihuahua, x 
2100 m., Sept. 29, 1934, Pennell 19303 (US); dry mountains 
oe (Strawberry Valley), Sept. 18, 1891, Hartman ‘ao 
S); between Colonia Garcia and Pratt’s Ranch below Pac 
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1, 1914, Murdoch s. n. (F); San José Mts., 8000’, Aug. 3, 1893, 

Mearns 1603 (US); Aug. 5, 1893, Mearns 1645 (US); 8500’, 

7 

Puerto de los Aserraderos, region of the Rio de Bavispe, Aug. 4-9, 

1940, White 3133 (G); wet meadow, Las Tierritas de El Temblor, 

Sierra de EL Tigre, region of the Rio de Bavispe, Aug. 18-24, 

1940, White 3343 (G). Basa Catirornia: banks of La Sanca 

Creek, about 5 miles northwest of La Grulla, Sierra de San Pedro 

Martir, 6700’, Sept. 17, 1930, Wiggins & Damaree 4869 (P, US); 

Cantiles Mts., July 1883, Orcutt 924 (G); Hanson’s Ranch, 6000’, 

July 29-30, 1883, Orcutt s. n. (F, US). 

It was to this species that Gray assigned the name G. caespito- 

sum? believing it to be the species described by James. Material 

in the Gray Herbarium shows G. atropurpureum extending north- 

ward into the southern and southwestern counties of Colorado 

but not into the northeastern region where James is supposed to 

have collected his “caespitose”’ Geranium as pointed out by 

Heller." Lacking collections from the general region or an actual 

specimen collected by James it seems advisable to follow Heller - 

in calling this distinctly southern species G. atropurpureum and 

to consider G. caespitosum James ex Torr. a nomen dubium. 

The species varies in habit from young plants with erect 

stems simulating those of series Lata to old plants with long, 

sprawling stems. The petals also vary in color and in size but 

always have stiff, terete hairs at the base and along the veins to 

or past the middle. Although essentially with an eglandular 

pubescence, occasionally specimens occur with slight glandu- 

larity on the pedicels, sepals and style-column. These phases of 

pubescence are apparently responsible for the description of 

several species in the southwestern United States that probably 

are not specifically distinct. 

10 P], Fendi. 25 (1849). 

4 Bull. Torr. Bot. Club 25: 196 (1898). 
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G. atropurpureum is most closely related to G. Parryt (Engelm.) 
Heller and G. Fremontii Torr. ex Gray of the western United 
States. All have a long style-beak, exserted, ligulate stamen- 
filaments and villous pubescence on the petals, but G. atropur- 
pureum is distinguished by its sprawling habit, usual lack of 
glands and in having the peduncles always single and axillary 
instead of in a terminal inflorescence. 

Occurring from Coahuila to Baja California across northern 
Mexico, this species is one of the most widely distributed within 
the scope of this treatment. 

L 
seldom decumbent perennials: stems 1-5 dm. long, branched, 
indeterminate: basal leaves few or absent, not long-persistent; 

leaves but usually 5-7- 
lobed: cauline leaves numerous; blades reniform, pentagonal or orbicular in outline, divided nearly to the base into 3-7 nearly 
equal lobes; lobes pinnatifid- to bipinnatifid-toothed with long, 
linear to oblong-lanceolate segments: pubescence never glandu- lar: peduncles 2-28 em. long, mostly overtopping the leaves, 
always single and axillary: pedicels 8 mm. to 9 cm. long: veils and margins of the sepals usually long-haired: petals 10-22 mm. 
long, cuneate-obovate, obovate or obcordate, white to purple; veins reticulate; bases shortly pilose (except G. monanthum): 
style-beaks 3-7 mm. long. 

Geranium potentillaefolium, G. Schiedeanum, G. bellum, G. 
Lozani, G. andicola, G. Goldmanii and G. monanthum are inhabr- 
tants of the uplands of central and southern Mexico and Guate- 
mala. They comprise a very natural series characterized by the 
spreading, low habit, the deeply cut leaves, the totally eglandular 
pubescence, the showy flowers, usually narrow, long-haired 
sepals and mostly long peduncles which are always single and axillary. 

: 
Knuth maintained these species with those of series Nivea 

ais section Incanoidea. The division of this section has bee? 
discussed in connection with that series. 

The characters of size, form, leaf-cutting and pubescence that 

are usually of specific importance are variable in this series: 
Therefore, the species are interpreted with broad concepts: et 
doubtedly many of the variations are due to environment 
@L.c. p. 167. 
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influences and this is discussed in detail under G. potentillae- 
folium. When intergradations unite several more or less distinct 
forms, these are considered to be phases of a single species. 

This is perhaps best illustrated by G. Schiedeanum, several phases 
of which have received names as distinct species. 

17. G. Lozant Rose (PL. 2, ric. 16). Perennial: rhizome long, 
slender: stems 2-3 dm. long, spreading and ascending, several 

body 1.5 mm. long, oblong-elliptic to broadly ovate, 3-5- 

veined, sparsely pubescent with s o moderately long, 

flattened hairs; veins and margins long-haired; awn mm 

long: petals 17-22 mm. long, 10-12 or rarely 15 mm. wide, 

white with many, dark or reddish, reticulate veins, cuneate- 

pilose: seed 3 m 

(G, U 
1909, Arséne s. n. (F) 

This species is one of th 

with its large, dark-veined, white 

distinctive type of pubescence serves to 

e most handsome in central Mexico 

flowers and dark leaves. A 

distinguish it from all 
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the species in the series except G. monanthum which is widely 
different in leaf-shape, size and pubescence of the petals, pe- 
duncle-length and lack of basal leaves. The hairs of G. Lozani 
are very short, almost scale-like at times and sparsely distributed. 

8. G. BELLUM Rose (PL. 3, ric. 4; Pu. 5, Fic. 1). Perennial: 
rhizome long, slender to stout: stems 1.5-5 dm. long, spreading 
to ascending, mostly several from the caudex; lower part usually 
branched, moderately stout, densely villous ; upper part moder- 
ately stout to slender, densely villous, often branched, indeter- 
minate: basal leaves few, not long-persistent; petiole 5-16 cm. 
long, densely villous; blade 2.5-7 cm. wide, reniform to pentag- 
onal in outline, moderately thick, dark-green and densely 
appressed- to open-villous above, gray-green and densely 
spreading-hirsute on the conspicuous veins below, divided nearly 
to the base into 3-5 nearly equal, spatulate to broad-rhombic 
lobes; lobes 3-5-cleft and pinnatifid- to bipinnatifid-toothed 
with linear-lanceolate, mostly widely divergent segments; if 
three-lobed, the lateral lobes with a basal lobelet: cauline leaves 
numerous; petiole 2-10 cm. long, densely villous; blade 2-5 em. 
wide, similar to that of the basal leaf but mostly pentagonal and 
three-lobed; lobes often less cut and with all the segments linear 
and widely divergent or at an acute angle with the mid-vein of 
the lobe, the lateral lobes with or without a basal lobelet: cauline 

exserted in fruit: fruit 25-32 mm. long; style-beak 4 mm. long; 
style-column stout, rather abruptly narrowed below the beak, 
densely long- or short-pilose; carpel-body 4.5 mm. long, light- , patie 

& Hay 5618 (US, rypx; US, in part ISOTYPE); open woo 
between Pachuca and Real del Monte, July 19, 1905, Rosé, Painter & Rose 8738 (F, G, NY, US); El Chico (Pefia del Cuervo), 
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a, 
Xalapa, Coulter 764 (G). 

G. bellum differs from the other species in its villous pubescence 
and mostly one-flowered peduncles bearing white flowers. In 
most instances, the segments of the leaf-lobes are widely diver- 
gent, often nearly at right angles to the mid-nerve. G. Goldmanii 

possesses a similar pubescence but it differs in having usually 
two purple or lavender flowers on the peduncles and is separated 
geographically, occurring in Chiapas, while G. bellum is restricted 
to the mountains about Pachuca in Hidalgo. 

At times, G. Schiedeanum approaches G. bellum in the color of 
the petals (Purpus 3910) but the peduncles are 2-flowered and 
the pubescence is of a strigose or pilose type. G. Lozani, similar 
in color of the flowers, is also distinct in having two-flowered 
peduncles and a short pubescence. 

Large plants of G. potentillaefolium have been confused with 

this species, but, so far as is known, its petals are always colored. 

19. G. Gotpmani Rose ex Hanks & Small (Pu. 2, rig. 13). 
Perennial: rhizome stout: stems 3-4 dm. long, ascending to 
decumbent or sub-erect, one or more from the caudex; lower part 
branched, moderately stout, villous or hirsute; upper part 
moderately robust to slender, densely villous, indeterminate, 

branched: basal leaves few, not long-persistent; petiole 7-9 cm. 
long, densely villous; blade 3-5 cm. wide, pentagonal in outline, 
moderately thick, green and sparsely to densely appressed-long- 
pilose above, lighter and spreading-hirsute on the veins below, 

peduncle 3-14 mm. long, stoutish, rather erect, sparsely to 
moderately densely villous or long-pilose, 1-2-flowered, single 
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and axillary: pedicels 1.5-6 cm. long, sparsely to moderately 
read long-pilose, ing eal somewhat geniculate in fruit: outer 

mm. lon ned; body 5.5-8 mm. long, ovate-, 
elliptic. or oblong-lanceolate, lehts reen, pierce . or 

~hai d; t : 
long: petals 12-17 mm. long, 8 mm. wide, lavender s nee with 
dark, reticulate veins, obovate or cuneate-obovate; apex entire 
or shallowly emarginate; base shortly pilose: stamen-filaments 
shorter than the sepals, not exserted in fruit: fruit 22- mostly 

0 mm. long; style-beak 3-4 mm. long; style-column stoutish, 
sparsely to densely antrorse-pilose; carpel-body 5 mm. long, 
light-brown, pilose: seed 3.5 mm. long, dark-brown, finely 
reticulate—N. Am. Fl. 25: 17 (1907). a YPE: Goldman ar US 
seen) Octane.  MEXI ICO: Curapas: Teopisca, May 7, 1 
Goldman 946 (US, photographs F, G, NYryps); near San Cris- 
tobal, 7000-8800’, Sept. 18, 1895, Nelson 3155 (NY, US, photo- 
Ta aph NY); wi ithout locality, 1864-70, Ghiesbreght 657 (G); 

without data, Ghiesbreght 59 (NY);s. n. (G). 

This species is distinguished from G. Schiedeanum chiefly by 
the longer, stiffer, terete hairs of the stem, peduncle and sepals. 
The stems are more robust, much more densely pubescent, the 
leaf blades more angular, the peduncles stouter, shorter and 
more densely pubescent than in G. Schiedeanum and the pedicels 
are usually somewhat geniculate in fruit. 

G. Goldmanii is readily separated from @. andicola, the only 
Guatemalan representative of this group by its purple, not: 
white, flowers and villous, rather than strigose, pubescence. 
The obcordate, light-colored petals, one-flowered peduncles, dis- 
tinctive rhizome and lack of villous pubescence on the stem 
readily separate G. monanthum of Oaxaca from G. Goldmanit. 

caudex; lower part branched, moderately stout, densely — 
pilose or hirsute; upper part moderately stout to slender, dense r 
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tomentose or canescent, divided nearly to the base into 3-5 
nearly equal lobes; lobes radiate, spatulate to rhombic in outline, 
pinnatifid-toothed with long, linear segments directed forward 
at an acute angle with the mid-veins; lateral lobes usually with 
a smaller basal lobelet: cauline leaves numerous; petiole 2-6 cm. 
long, densely pilose; blade 1.5-3.5 or up to 5 cm. wide, similar to 
that of the basal leaf but usually smaller and 3-lobed; lateral 
lobes with a basal lobelet: cauline stipules 4-8 mm. long, elliptic- 
to ovate-lanceolate, red-brown or golden-brown, conspicuous, 
pubescent and long-ciliate: peduncle 4-10 or rarely to 16 em. 
long, densely pilose, 1— rarely 2-flowered, single and axillary: 
pedicels 1.54 or up to 6.5 cm. long, pilose, usually geniculate in 
fruit: outer sepals 6— mostly 9-11 mm. long, awned; body 5- 
mostly 7~9 mm. long, linear-lanceolate, 3-veined, glabrous or 
short-pilose; veins and margins densely long-silver-pilose; awn 

1— mostly 2 mm. long: petals 12-17 or rarely 19 mm. long, 7-10 

. wide, red-purple, cuneate-obovate or obovate; apex entire 
or shallowly to deeply emarginate; base shortly pilose: stamen- 
filaments as long as or longer than the sepals, yellow, sparsely 
ciliate, not exserted in fruit: fruit 25-30 mm. long; style-beak 3-4 

mm. long; style-column stoutish, densely short-pilose; carpel- 

body 4-5 mm. long, pilose: seed 3.5 mm. long, black, rather 
(1824). ; 

DC., Calg. Dess. Fl. Mex. Mog. & Sessé t. 148 (1874). G. 
pedunculare Willd. ex Spreng. Syst. 3: 71 (1826).—Hidalgo, 

Valley of Mexico, Mexico and into Michoacan.—MEXICO: 

Hipauco: Sierra de Pachuca, July 21-22, 1901, Rose & Hay 5618 

(NY, US 395385 in part). Mricwoacan: among tall clumps of 

zacate in pine forest, Zitacuaro-Cacique Peak, Dist. Zitacuaro, 

6, 1938, Hinton 11931 (G). Mexico: mountain 

meadow, south of Mexico City, 9500’, July 12, 1941, Leavenworth 

952 (G); Rio Frio, Aug. 9, 1938, Kenoyer A 451 (F); Hacienda de 

La Encarnacion, July 7, 1905, Rose, Painter & Rose 8465 (US); 

pine forest, Las Cruces, Dist. Temascaltepec, 3350 m., May 30, 

53 (G); Nevada de Toluca, 10,000-10,600’, Oct. 15, 1903, Rose 
& Painter 7923 (NY, US); pine and fir forest, Las Cruces, Dist. 

Temascaltepec, 3400 m., 13 

ne 
()j moist ‘slope under firs, road to Nevada de Toluca, Oct. 4, 

940, Moore 88a (G); woods, Rfo Frio, Aug. 27, 1930, Russell & 

s 
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Souviron 75 (US); Monte de Rfo Frio, July 31, 1929, Mexia 2676 
F, G, M, NY, P, US); Popocatepetl, Aug. 7-8, 1901, Rose & 
Hay 6030 (US); open woods, Ixtaccihuatl, 10-11,000’, Mar. 

Geranium potentillaefolium is a distinctive species of the 
mountains about the Valley of México and into Michoacan. 
It illustrates well the excessive variability of the series Bella, 
having at least three rather well-marked but intergrading phases. 
Judging from the type-plate, typical G. potentillaefoliwm is an 
elongate-stemmed plant with large leaves as Orcutt 3779, Russell 
& Souviron 75. Pringle 6370, for the most part, is a low, com- 
pact phase with shorter internodes, smaller leaves and thicker 
pubescence. 

These two phases are apparently responses to different condi- 
tions of sun and moisture. In the pine woods about the base of 
the Nevada de Toluca, I have observed both forms growing 
within 100 feet of each other, the compact plants in an open, 
grassy area exposed to full sun, the elongate plants in the shade 
of pines and in moist depressions (Moore 88). In the fir forest 
at a higher elevation, the latter condition alone occurs (Moore 
88a). This contrast is also seen in Mexia 2676 (NY) from the 
Rio Frio region where I also observed the two phases. Pringle 
6370 (US 304035) shows a transition within a single plant from 
the compact to the elongate phase. . Hinton 782 from Dist. Temascaltepec, Mexico, is a third varia 
tion with extremely narrow leaf-segments and apparently 4 
nearly erect habit. However, intergradations to the norm 
form occur in the specimen at the Missouri Botanical Garden. 

G. potentillaefolium is most readily distinguished from : Schiedeanum by the nearly always one-flowered, short, stifi 
peduncles and usually geniculate fruiting pedicels as contrasted 
with the usually two-flowered, long, slender peduncles and erect 
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fruiting pedicels of the latter species. As in so many other 
characters, these cannot always be relied upon. The leaf- 
segments of G. potentillaefolium, however, are always linear and 
densely pilose below, appearing canescent when young, and 
with a fringe of very long hairs on the inrolled margins. The 
leaf-segments of G. Schiedeanum are w ider, the leaves are often 
bipinnatifid-toothed and less densely pubesteine 

The pubescence of G. potentillaefolium, although plentiful, is 
not closely villous as in G. bellum nor are the flowers white, so 
far as is known. The peduncles of both species are usually one- 
flowered. Larger leaves on elongate stems of G. bellum sometimes 
have the segments of the lobes directed forward as in G. potentil- 

laefolium but in normal leaves they are nearly at right angles with 
the mid-nerve. 

G. Lozani, with its usually two-flowered peduncles, large white 
petals and thin, short pubescence, will not be confused readily 
with this species. Points of difference from other species in the 
series are Lier: under their various discussions. 

21. G. MONANTHUM Small in Hanks & Small (Pu. 3, Fig. 1). 
sink: oe me long, slender, horizontal, with many short, 
vertical caudices rising from it at intervals: caudex simple: stems 
1-2.5 dm. long, spreading, ascending or perhaps sub-erect ; lower 
part unbranched, slender, coves to densely retrorse-strigillose 
or with few , long, thin, flattened hairs near the caudex, inter- 
nodes short; ‘upper part en “apes strigillose, indeterminate, 
unbran ched: basal leaves absent: cauline leaves numerous; 

if ae agreaies the fosiny oe lobes with basal lobelets: basal stipules 

lustrous, A upliae abet ae osing : e — 

stems, nbastels y pubescent cauline ore es 3-5 mm. long, o 

to ants dee tely pubescent: — 

3-4 cm. long, strigillose, 1 "towered, auple and axillary: pedice 

8-15 or rarely 25 mm. long, slender, densely mia outer 

sepals 8-10 mm. long, awned; body 6.5-8 mm. —_ - g- 

lanceolate, 3-veined, usually Base and minutely pu — 

veins and mar ins with long, spreading hairs; awn - = 

long: petals 12-15 mm. long, 8 mm wide, lavender to w : ne 

lavender to purple, reticulate veins, obeordate; apex deeply 
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notched; base sparsely villous to the middle: style-beak 3 mm. 
long at anthesis: other fruiting parts not seen.—N. Am. FI. 25: 
21 (1907). Typr: Nelson 659, US (seen).—Known only from 
the type-locality—MEXICO: Oaxaca: N. W. side of summit, 
Mt. Zempoaltepec, 10,000-11,000’, July 9, 1894, Nelson 659 
(US, TypxE; photographs, F, G); top of Mt. Zempoaltepetl, Feb. 
19-27, 1937, Camp 2624 (NY). 

G. monanthum, included here because of its superficial resem- 
blance to G. potentillaefolium in having glandless pubescence, 
dissected foliage and large stipules, differs from all other species 

of the series in its very short, slender peduncles and pedicels; 
in its villous petals and in the type of rhizome. This latter is of 
particular interest, being long, slender and horizontal with stems 

rising from it at intervals. Basal leaves are lacking and the 
growing tip, with its broad, brown stipules enclosing young 
stems, looks much like the rhizome of a Dryopteris. A somewhat 
similar condition is seen in some specimens of G. Schiedeanum 

(Matuda 1094, M) but there is a whorl of basal leaves present, 
at least in youth, the rhizome is more compact and the stipules 
are not as conspicuous. The disposition of this species should 
not be considered final. 

The species is known only from the summit of Mt. Zempoalte- 

pec, Oaxaca, at an altitude of 10,000-11,000’. Here it is said to 
be abundant. On this same mountain are found G. alpicola, 
otherwise known only from Guatemala, and G. clarum, another 

endemic of the lower slopes at about 8,000’ altitude. . monan- 
thum may be distinguished from the former by the sparser and 
retrorse, not antrorse, pubescence and from the latter by the 
larger petals, longer pubescence of the lower surface of the leaf 
and more compact habit. 

22. G. ScutepEaNuM Schlecht. (Pu. 1, Fic. 6; Px. 3, FIG. 3). 
Perennial: rhizome slender to mostly stout, horizontal: caudex 

long-persistent; petiole 6-20 cm. long, densely hispid, pilose Be 

strigose; blade 2-5 em. wide, reniform, orbicular or pentago? 
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in outline, moderately thick, green and sparsely to densely 
appressed- to open-pilose above, gray-green and mostly densely 
spreading-pilose or -hirsute on the veins below, sometimes 
appearing tomentose, divided nearly to the base into 3-5 or 7 

nearly equal lobes; lobes slightly to greatly cleft and pinnatifid- 
or bipinnatifid-toothed toward the apex with long, oblong- 

lanceolate to lanceolate segments directed forward at an acute 
angle with the mid-nerve of the lobe, if three-lobed, the lateral 
lobes with a basal lobelet: cauline leaves numerous; petiole 1.5-7 

] 
lanceolate, brown, pilose and ciliate: peduncle 7-28 cm. long, 
mostly sparsely strigose or pilose, slender and ascending, mostly 

sepals 8-10 mm. lon 
ovate-lanceolate, 3-veined, glabrous to minutely pubescent; veins 

] . 

long, plump, dark-brown or black, finely reticulate——Linnaea g d J 10: are: Vera Cruz, 1828 (?), prob- ~” 0: 253 (1836). Typn: Schiede, La Joya, Ver Hanks & Small, v 

Jidum Hanks in Ha 
type Rose, Painter & Rose 8690, NY (seen). 

uth, in Fedde, Rep. Spec. Nov. 

tom Pu . 1908, from Esperanza, (not 

 avecaianin uth, in Fedde, Rep. Spec Nov. 

18: 290 (1922), type Arsene 2126, in Herb. Berol. (not seen); 

In 
i de 

Scha, - moist woods on limestone, Alva 

oe a July 30-31, 1934, Pennell 17817 (US); 
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region of San Luis Potosi, 6000-8000’, 1878, Parry & Palmer 99 
G, US). Hripauteo: between Pachuca and Real del Monte, 
July 19, 1905, Rose, Painter & Rose 8690 (NY, type of G. pedati- 
fidum; F, G, M, US, isotypes); between Somoriel and Las Lajas, 
Aug. 5, 1905, Rose, Painter & Rose 9225 (NY, US); Sierra 
Pachuca, July 20-24, 1905, Rose, Painter & Rose 8875 (US); open, 

19, 1908, Arséne s. n. Y); Manzanilla, vicinity of Puebla, 
2250 m., July 30, 1908, Arséne 7181 (US); Cerro del Gavilan, 
9000-10,000’, Aug 1909, Purpus 3910 (F, A 8); Falls of 

Necaxa, Dist. of Huauchuiango, 3500’, Sept. 10, 1905, Roby s. 2- 
(US). Oaxaca: Cerro Verde, July 1908, Purpus 3508 (F, G, M, 
nee US); Mts., San Juan del Estado, June 3, 1894, L. C. Bee 

1897, Conzatti & Gonzalez 315 (G); La Carbanera, 2600 m., Aug. 
1, 1897, Conzatti & Gonzalez 267 (G, US); Clavellinas, 10,000, 
June 26, 1894, L. C. Smith 56 (G); vicinity of Cerro San Felipe, 
9500-11,000’, 1894, Nelson 1078 (US, in part); Sierra de aD 
Felipe, 10,000’, Aug. 28, 1894, L. C. Smith 653 (M); Sierra, 
7-8000’, Sept. 1840, Galeotti 4023 (G, NY, US). 

G. Schiedeanum has been the subject of much misinterpret 
tion in print and in herbaria. Several species have been described 

which correspond to the original description or which differ 
from it and from each other only in variable characters. These 
intergrade sufficiently to lead me to believe them phases of a 

single variable species. The differences stressed in @. Arsenianum 
R. Knuth, G. Purpusii R. Knuth, G. Palmeri Rose and G. pedatt- 
fidum Hanks, when reviewed with material now available from ® 

wide area, appear quantitative rather than qualitative. 1 hav? 
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seen type- or isotype-material of all species but G. Purpusii, the 

type-material of which is probably represented by Rose 17255, 

and in view of the habit-variation apparent in G. potentillae- 

folium, G. bellum and G. andicola, it seems not inconsistent to 

include the first mentioned four species within the range of 

variation of G. Schiedeanum. 
Schlechtendal described G. Schiedeanum from an incomplete 

specimen sent by Schiede from La Joya, Vera Cruz, in part as 

follows:8 “. . . pedunculis bifloris, caule elongato retrorsum 

pubescente, foliis caulinis oppositis petiolatis 3-5 partitis, 

partitionibus pinnatifidis laciniis late linearibus acutiusculis 

submucronatis integris trilobisve, utrinque subtus densius 

(albide) adpresse substrigoso-pubescentibus, . |. . petalis 

calycem longe superantibus . . . corolla magna coerulea. 

Pr. La Joya, Jun. 29.” 
Schiede’s specimen was collected at La Joya where he mentions 

seeing “‘die Geranien mit grossen blauen Blumen’’."* Presumably 

it is this same species which is found about Orizaba, Seaton 175, 

Rose 5669, and Acultzingo, Matuda 1094, these being nearest to 

the type-station of any collections studied and certainly fitting 

the description of G. Schiedeanum. 

Mohr s. n. from Orizaba intergrades with the pinnatifid leaf- 

condition of the former collections and the bipinnatifid condition 

of a specimen grown at the Botanical Garden at Darmstadt, 

Germany (Rose 17255) which probably represents G. Purpusit. 

The latter is scarcely distinguishable from robust specimens 

labeled G. pedatifidum (Rose 9225). In pubescence of the sepals 

and length of the peduncles there are also gradations among 

these phases. Arséne 2126, type of G. Arsenianum, although 

least typical, appears to be a plant of open habitat judging from 

the compact habit, stouter stems and peduncles and denser 

pubescence. 
; 

Purpus 3910 (F) and Rose, Painter & Rose 8875 (US) serve to 

integrate material from San Luis Potosf, Hidalgo and Puebla. 

Although quantitative variation of lea 

evident, there is also a series in the color of the petals, ranging 

% Linnaea 10: 253 (1836). 
4 Linnaea 4: 222 (1829). 
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from purple through rose to nearly white in some of the Puebla 
and Oaxaca stations (Purpus 3910, 3508). 

Material from Sierra San Felipe, Oaxaca, notably Galeotti 
4023, Nelson 1078 and Smith 653, has sepals with enlarged, horn- 
shaped awns. Except for Galeotti 4023, the plants are also densely 
pubescent, approaching G. Goldmanii, and with short peduncles. 
Localized as this condition is, it does not seem sufficiently clear- 
cut to consider it of varietal significance because of variable 
pubescence, leaf-shape and an occasional tendency toward 
thickening of the sepal-awns in material from some Puebla 
stations. 

The long, two-flowered peduncles of normal G. Schiedeanum 
are usually distinctive in separating this species from G. potentil- 
laefolium or G. bellum. Further discussions may be found under 
these closely allied species. G. Goldm: */ i. ‘'. «losest relative 
and the two are distinguished in the dis “usi' 

G. Schiedeanum, as at present understood, occirs over a con- 
siderable territory from San Luis Potosf and Hidalgo in the north 
to Vera Cruz and Oaxaca in the south. 

23. . 5). Perennial: rhizome 
long, slender: stems 2.5-3.5 dm. long, spreading, ascending oF 
decumbent at the base and nearly erect, one or more from he 

the blade; blade 1.5-5 em. wide, similar to that of the basal a 

or mostly pentagonal in outline, 3-lobed, pinnatifid-toothed wi f 
narrower segments; lateral lobes with a basal lobelet: eauline 
stipules 3-5 mm. long, oblong- to elliptic-lanceolate, reddish © 

orten somewhat geniculate in fruit: outer sepals 8.5-11 mm. long, 
awned; body 7.5-9.5 mm. long, elliptic- to ovate-lanceolate, 
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3-5-veined; veins pubescent with long, spreading hairs; awn 
1-1.5 mm. long: petals 10— mostly 13-20 mm. long, 4- mostly 

column antrorse-pilose with flattened hairs; carpel-body and 
seed not seen.—Bull. Herb. Boiss. 2 Sér. 3: 93 (1903). “Typr: 
C. & Ed. Seler 2371, at Berlin (not seen); photographs, F, 
(seen).—G. andicola var. vel forma longipedicellatum Loes., in 

in Engler, Pflanzenr. 4 fam. 129: 171 (1912). @. longipedicel- 
latum Knuth in Engler, Pflanzenr. 4 fam. 129: 171 (1912).— 

ATEMALA 

isotype G). Soxtond: Los Encuentros, Sept. 25, 1937, J. R. 
Johnston 1008 (F). SacaTerkquez: Voledn de Agua, 7500’, 

de Agua, July 22, 

1937, J. R. Johnston 804 (F). JALapa: moist, shaded, pine- 
uisiltepeque oH Potrero 

Loesener described two forms or varieties of G. andicola: var. 

vel forma brevipedicellatum, small plants with short peduncles and 

Pedicels and small leaves; var. vel forma longipedicellatum, larger 

plants with long peduncles and pedicels and large leav
es. Knuth 

Subsequently raised var. longipedicellatum to specific rank, 

emending G. andicola to include only the first variety. 

The accumulation of additional collections indicates that 

these are only phases of a variable species. Recombinations of 

* Bull. Herb. Boiss. 2 Sér. 3: 93 (1903). 
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leaf-size, peduncle- and pedicel-length occur throughout the 
range of the species and there is considerable variation in the 
size of the petals. Leaf-cutting varies from pinnatifid to bipin- 
natifid but a uniform type of pubescence occurs in all specimens 
studied. I have not seen type-material of var. longipedicellatum, 
but specimens collected by Skutch (1238) in the region of this 
segregate agree with the type-photograph. Isotype-material of 
var. brevipedicellatum and similar specimens are not sufficiently 
different to warrant separation. 

G. andicola is the only species of series Bella occurring in 

Guatemala. It grows on the volcanoes and central highlands 
from Huehuetenango to Jalapa. The combination of white 
flowers and mostly strigose pubescence is distinctive although 
the elongate-stemmed plants of northern Guatemala bear some 
resemblance to G. Lozani and G. bellum of the Mexican high- 
lands. These latter, however, are readily separable in leaf- 
cutting and pubescence. 

dark or Fal veins, lilac, rose or purple; veins conspicuous, mostly reticulate; base villous to the middle or shortly pilose (G. ae num): style-beaks 2- mostly 3-6 mm. lon ; 
The eight species included in this series are characterized 

chiefly by the mostly hastate or pentagonal cauline leaves, 
shallowly toothed leaf-lobes, villous petal-pubescence, except 
lilacinum, and glandular hairs, at least on the pedicels, exceP 
G. aristisepalum. 

f The basal portions of only three species are known, those 0 
G. aristisepalum, G. Hernandezii and G. latilobum.. In pes 
species, the roots are thick, woody and horizontal with rathe 
short, vertical rhizomes. A similar condition may be postula 
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for the remaining species, although Gentry’s field data note that 
G. Gentryi is an annual. Habit is also difficult to determine. 
The stems of G. aristisepalum are often decumbent at the base 
or erect. G. Hernandezii is a procumbent to ascending species as 
is G. Lilacinum. It is possible that, except for G. sublaevispermum 
which is low and spreading, the rest are sometimes erect, al- 

though they are said to grow in thickets or brakes where ascend- 

ing stems often reach considerable heights. This may be true 
particularly of G. hystricinum, the stems of which attain a 

length of two meters. 
Within the series, G. Gentryi, G. latilobum and G. hystricinum 

have particularly close affinities in leaf-shape and flower. Except 

for G. sublaevispermum which is closest to G. deltoideum, these 

species have the smallest flowers of the group and are marked, 

as well, by the very shallow, acute teeth of the leaf-lobes. In G. 

Gentryi and G. hystricinum, the leaves are often glandular, at 

least about the margins. 
G. Hernandezii and G. aristisepalum are very similar in char- 

acters of the flower but differ in pubescence. Close to these 

species are G. deltoideum and G. sublaevispermum, smaller- 

flowered species of Durango and Chihuahua. 

G. lilacinum is least conformable to the limits of the series, 

resembling somewhat species of series Repentza. The petals are 

nearly glabrous, whereas those of the other species are villous 

below the middle. The leaf-lobes have longer teeth and the 

median lobe usually much exceeds the lateral lobes. : 

G. aristisepalum has been associated with the species of section 

Sylvatica by Knuth; G. H ernandezii with section Striata and G. 

lilacinum with section Mexicana, but they find their natural 

affinities within the present series. 

24. G. aristisepalum, nom. nov., perennial: root woody, 

thick: rhizome short, slender, usually vertical: stems 3-8 dm. 
bent at the base, single; lower 

art occasionally branched, moderately robust, sparingly long- 

Pllose; upper part m z 

long-pilose, branched: bas : 
eaves numerous; petiole of lower leaves once to twice as long as 
the blade, long-pilose and often short-pilose; blade 3-9 cm. wide, 

pentagonal in outline, thick, green and appressed-pilose to gla- 
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brate above, lighter and spreading-pilose beneath, divided two. 
thirds to three-fourths to the base into 3-5 rhombic lobes; lobes 
sharply toothed toward the apex with moderately long, cuneate 
to ovate segments; petiole of upper leaf somewhat longer than 
to mostly shorter than the blade, long-pilose; blade similar to 
that of the lower leaves but smaller, more densely pubes 

aD 

erect or geniculate in fruit: outer sepals 8-14 mm. long, awned; 
body 7-11 mm. long, elliptic-lanceolate, 3—5-veined, on 

mm. 
2 wide, 

white to pale pink with prominent, more or less reticulate, red oF 

shallowly to deeply emarginate; base villous to or past the middle: 
stamen-filaments shorter than to as long as the sepals, yellowish 
to red, not exserted in fruit: fruit 35-45 mm. long; style-beak #7 mm. long; style-column copiously short-pilose, tapering t 
the apex; carpel-body 4-5 mm. long, brown, hirsute: seed n0 
seen 

Var. typicum (Px. 3, ric. 6a & b). Lateral lobes of the cauline 
leaves seldom more than moderately reflexed, teeth numerous: 

outer sepals 10-12 mm. long; petals 13-16 mm. long, 7-10" 

2000 m., July 7, 1909, 4 mG - July 7, 1909, Arséne 9830 (US). Mexico: 0 Pcs Dist. Temascaltpeec, July 22, 1084, Hinton 6250 (GM = STRITO FEDERAL: along rocky bank of stream near San Ny, 
alley of Mexico, Aug. 22, 1903, Rose & Painter - above nea an’ 
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Santa Fé, 8500’, Sept. 1, 1905, Pringle 13499 (G, US); near 
Santa Fé, Valley of Mexico, 1905, Rose & Painter 8627 (US). 

Var. michoacanum, var. nov. (PL. 3, FIG. 6c), lobis lateralibus 
foliorum caulinorum valde reflexis, dentibus paucis: sepalis 
exterioribus 10-14 mm. longis: petalis 15-18 mm. longis, 12-13 
mm. latis, purpureis: stigmatibus 3-4 mm. longis. 

Lateral lobes of the cauline leaves often greatly reflexed, teeth 
few: outer sepals 10-14 mm. long: petals 15-18 mm. long, 12-13 
mm. wide, purple: style-beak 3-4 mm. long.—Michoacan.— 
MEXICO: Micuoacan: road from Tancitaro to Apatzingan, 
Municipio Tancitaro, 5000’, July 30, 1940, Leavenworth 393 (F); 
pine forest, Sierra Torricillas, Dist. Coalcoman, 1900 m., July 

24, 1939, Hinton 13986 (G); pine woods, road from Tancitaro to 

Apatzingan, Municipio Tancitaro, 5000’, Aug. 17, 1940, Leaven- 

worth 609 (G, rypE; F, M, NY, 1soTyPes). 

G. aristatum Small is a later homonym of G. aristatum Freyn. 

& Sint. The name proposed here finds its basis in the same 

character of the sepal which suggested Small’s name. 

The material of G. aristisepalum has generally given the im- 

pression that the long peduncles are entirely solitary although 

most of the plants are not fully branched. For this reason it is 

placed in series Deltoidea. In the rather erect habit, the thick, 

hastate or pentagonal leaves and the thick, woody root, approach- 

ing the cormose state of G. oaxacanum, G. aristisepalum resem- 

bles that species as much as any in the series to which it is 

assigned here. cae 

This species and G. Hernandezit, with which it has been con- 

fused, are discussed under the latter species. The very long 

peduncles, entirely eglandular pubescence and long sepal-awns 

distinguish it from all related species. sae 

The typical variety is white-flowered, occurring 1n the Valley 

of Mexico and adjacent Hidalgo to Temascaltepec, Mexico, and 

Michoacan. Var. michoacanum is restricted to Michoacan. 

5. G. H & Sessé ex DC. (PL. 3, Fic. 7). 

Perennial: root thick, woody: rhizome short, slender, usually 

i : m. procumbent to ascending; lower 

part often branched, moderately robust, brown, glabrous to very 

moderately hirsute or pilose, copiously puberulent and often 
eterminate: basal leaves few, not 

long-persi ’ netiole 4-5 cm. long, hirsute and puberulent; 

bie -hprmaptat onal in outline, dark-green an 
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appressed-pilose above, lighter and spreading-pilose below, 
divided two-thirds to three-fourths to the base into 3-5 rhombic 

as long as or longer than the blade, retrorse- or open-hirsute and 
often short-glandular; blade 1.5—4 em. wide, hastate in outline, 
3-lobed, moderately thick, dark-green and appressed-hirsute or 
pilose and/or hispidulous above, grayish and spreading-hirsute 

ments; median lobe often longer than the lateral lobes; lateral 
lobes with or without a small basal lobelet: cauline stipules 3-5 

light-pink with red, more or less reticulate veins, cuneate-obovate or obcordate; apex emarginate; base villous to the middle: stamen-filaments much longer than the sepals, yellow, ciliate, 
exserted in fruit; anthers 1.6 mm. long, oval if mm. long; style-beak 5-6 mm. long, red; style-columh slender, copiously hispidulous and/or short-glandular; reg body 3.5 mm. long, pubescent and glandular.—Prodr. 1: k 

~ without data, Sierra Madre, Seemann s. n. (G, photograp 

Alto to Poso Hedionda Sierra Madr i : 
: e Occidental, 2500 m., o 1927, Mexia 1720 (US). Mrcuoacan: Quinceo, vicinity © + Doha 2800 m., Mar. 11, 1909, Arséne 2786 (G, M, US); ov. 11, | 57 (F), no. 3232 (G, M, US), 1910, no. 

, ho. 
(M, US), Feb. 1910, no. 60, in part, ( 
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without number (NY); Campanario, Morelia, 2100 m., Nov. 17, 

1910, Arséne 6568 (US); also Dec. 1910, no. 6694 (US); Cerro 

Dist. Temascaltepec, Feb. 10, 1936, Hinton 8913 (G, M); 

barranca, Cajones, Dist. Temascaltepec, 2520 m., Apr. 18, 1935, 

Hinton 7470 (F, G, M); pine forest, Mesén Viejo, Dist. Temas- 

caltepec, Jan. 28, 1935, Hinton 7220 (F, G, M, NY), Anonas, 

Dist. Temascaltepec, 880 m., Mar. 7, 1933, Hinton 3567 (F, US). 

GUERRERO: pine forest, Chiriagua, Dist. Mina, 1860 m., Nov. 

19, 1936, Hinton 9853 (G). 

The type-plate of G. Hernandezii is not sufficiently detailed to 

place the name with absolute certainty. However, all but two 

species, G. aristisepalum and G. Hernandezii, as 1 interpret it, 

may be excluded from consideration on combinations of habit 

and floral size. Of these two, the short peduncles and short 

sepal-awns indicate that the name may be and seems best ap- 

plied in its present and generally accepted sense. Knuth applied 

the name in a similar but considerably broader sense. 

G. Hernandezii is an attractive procumbent to ascending 

species with short, usually glandular peduncles and pedicels and 

short sepal-awns contrasting markedly with the long, glandless 

peduncles and pedicels and long sepal-awns of G. aristisepalum. 

The dark-brown, pendulous anthers that are borne on long 

filaments are conspicuous in flower, usually remaining attached 

in drying. 

In the type of inflorescence and color o
f the petals, it is distinct 

from G. oaracanum, included in Knuth’s concept of the species, 

and in its long style-beak and white petals, from G. lilacinum. 

Contrasts with other species follow in discussions pertaining to 

them. 
: 

26. G. peLrorpeum Rydb. ex Hanks & Small (Pu. 3, Fic. 9; 

Pu. 4, ries. 1, 4). Perennial: rhizome short, slender, nearly 

vertical: stems 1-4 dm. long, procumbent with ascending 

branches or ascending; lower part usually branched, moderately 

robust, glabrous or sparsely hispid; upper part slender, branched, 
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short-purple-glandular, erect or geniculate in fruit: outer sepals 
7-9 mm. long, awned; body 6.5-8.5 mm. long, ovate, 3-veined or 

ing toward the apex, short-pubescent and glandular; carpel- 
a y 3.5-4 mm. long, short-pilose: seed 2.5 mm. long, black oF 

Tee upote finely reticulate—N. Am. Fl. 25: 18 (1907): 
: PE: Palmer 192, NY (seen).—Chihuahua and Durango to 
eo a Curnuanua: Mojarachic, May 10, ne 
re eet 5101 (F). Durango: San Ramon, Apr. 21-May }® 

» Palmer 192 (NY, typx; F, G, M, US, 1sorypes). ZACA 
TECAS: Sierra Madre, Aug. 17, 1897, J. N. Rose 2370 (NY). 
G. deltoideum is closely related to G. Hernandezii and G. sub 

laevispermum. From G. H ernandezii, it is set apart by the shorter, 

narrower petals, shorter stamen-filaments and smaller leaves 
with obtuse, scarcely mucronulate, ovate segments as oppose : 
the acute, mucronulate, ovate-lanceolate to deltoid segments of 
the leaves of G. Hernandezii. G. sublaevispermum is very am 
in habit but has much shorter peduncles and style-beak. - 
peduncles of the latter tend to be somewhat aggregated at the tips of the branches in old stems, a condition not apparent in G. 
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deltoideum. The petals are described by Rydberg as 17-19 mm. 
long but examination of the type shows them to be much shorter. 
_ 27. G. sublaevispermum, sp. nov. (Pt. 3, Fic. 8; Pu. 4, FIas. 
5, 8), herba perennis: rhizomate gracili: caulibus 3 dm. longis, 
patentibus vel procumbentibus, ramis ascendentibus, hirsutis 

8 6-8 mm. longis, mucronatis mucrone 1-1.5 mm. longo, 
elliptico-lanceolatis, 3-nervatis, dense hispidulis vel puberulenti- 

us et venis eee ; 
v saepe breviter glanduloso-pilosis: petalis 7-9 m 

longis, 4-5 m latis, is, rubrove obovatis, ad basin 
villosis, apicibus rotundatis: staminibus calycem aequantibus, 

non exsertis: fructu 16-1 ngo; stigmatibus 2.5 mm. longis; 

carpello 3 mm. longo, pubescente, i 
2-2.5 mm. longo, nigro, subtilissime reticulato vel fere glabro. 
_ Perennial: rhizome slender: stems 2 dm. or more long, spread- 

curly-short-pilose, much-branched: basal leaves 

thombie lobes; lateral lobes occasionally with a sma 

0.5-2 em. long, 
hispid or curly-short-pilose, 
Outer sepals 6-8 mm. long, awned; bo ti 
lanceolate, obscurely 3-nerved, densely hispidulous or puberu- 
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lent; veins often short-purple-glandular; awn 1-1.5 mm. long: 
petals 7-9 ; , 4-5 mm. wide, white with dark or red, 
more or less reticulate veins, obovate; apex entire or very shal- 
lowly emarginate; base villous to the middle: stamen-filaments 
as long as the sepals, yellowish, not exserted in fruit: fruit 16-19 
m bea long; style-column_hispidulous 
and often short-glandular; carpel-body 3 mm. long, pilose and 
sometimes glandular: seed 2-2.5 mm. long, brown-black or 
black, very finely reticulate, appearing smooth.—Chihuahua.— 

XICO: Curmvuanva: at base of rocks, in meadow margin, 
transition, pines, Memelichi, Rio Mayo, 7500’, Sept. 16, 1936, 
Gentry 2740 (G, TypE; F, M, US, tsoryrss): scattered in rocks 
along stream, transition, riparian, pine woods, Cerro Quicorichi, 
Rio Mayo, Oct. 6, 1935, Gentry 1937 (US). 

G. sublaevispermum is essentially similar to G. deltoideum with 
small, mostly deltoid leaves, small, white flowers and a fine 
pubescence. 

However, the very short peduncles, which occasionally tend 
to aggregate at the tips of older branches, the short pedicels, 
fruit and style-beak Separate it from that species. The 
are black and extremely finely reticulate, appearing smooth while the seeds of G. deltoideum are coarser, noticeably rough and of a lighter color. 

The petals of G. sublaevispermum are said by Gentry (field 
data) to have a central red pattern, which, although somewhat 
faded, shows at the bases of the petals in the type-collection. 

This species may also be confused with young plants or ascend- 
ing branches of G. Wislizeni. In habit and leaf-shape, however; 
the two are distinctly different. G. Wislizeni is essentially a 
erect or spreading species with the leaves mostly 5-lobed and 
reduced on the inflorescence, the lobes cuneate-obovate while 6. 
sublaevispermum is a low, spreading or procumbent species with the leaves 3-lobed, the lobes rhombic. The flowers are similar 
but the seeds of G. Wislizeni are coarsely reticulate. 

<8. G. latilobum, sp. nov., (Pr. 3, ric. 15), herba perennis: 
radice lignosa: thizomate brevi: caulibus 5-6 dm. longis, ace 

longiore; lamina foliorum inferiorum 7-10 em. lata, er for “uperiorum angustiore, late hastata, tenui, supra viridi, glabra 
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vel breviter pilosa, sparsim longeque pilosa, subtus pallidiore, : 
glabrata vel dense hispidula, venis patenter longeque hirsutis, : P : : : 

2-20 mm. longis, 
copiose breviterque glanduloso-pilosis, saepe geniculatis: sepalis 
exterioribus 7-8 mm. longis, mucronatis mucrone 1~1.5 mm. 

gins of the lobes dentate or duplico-dentate with na aed 



72 MOORE 

sepals, ciliate, only slightly exserted in fruit: fruit 23-27 mm. 
long; style-beak 4-5 mm. long; style-column glandular-pubes- 
cent; carpel-body 3.5-4 mm. long, glandular: seed not seen.— 
Known only from the type-locality—MEXICO: Jausco: 
streamside, Arroyo del Notoguio, San Sebastian, 1500 m., Feb. 
13, 1927, Mexia 1671 (G, rypE; F, M, NY, 1sorypss). 

The large, broad-lobed, hastate leaves, villous, white, notched 
petals and glandular stems ally this species with G. Gentryi, @. 
hystricinum and G. lilacinum. 

G. latilobum differs from G. Gentryi and G. hystricinum in 
pubescence and leaf-shape and in lacking glandular hairs on the 
margins and lower surfaces of the leaves. The white, villous 
petals, long style-beak and stouter, more erect habit separate it 
from G. lilacinum. Though bearing a superficial resemblance to 
G. Hernandezii and G. deltoideum, the broad lobes and shallow 
teeth of the larger leaves are distinguishing characters. The 
petals are much smaller than the average in G. Hernandezii, 
though similar to those of G. deltoideum from which it differs in 
stouter habit. Some specimens of G. Wislizeni resemble G. 
latilobum but may be separated by their much shorter style-beak. 

apiculatis, pilosis ciliatisque: pedunculo 2. sparsim hirsuto copioseque glanduloso-piloso, bifloro, plerumque axillari: pedicellis 1-3 em. longis, copiose glanduloso-pubescent!- 

losis vel glanduloso-pilos; ; tie ulo- Mg /0s0-pilosis, venis marginibusque dense glandu! 
So-pilosis: petalis 8-8.5 mm. longis, 4-5 mm. latis, albis, obovats, 
a reticulatis; e basi ad mediam dense villosis, apicibus obcordato-incisis: staminibus calycem non aequantibus; fruct! 
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22-26 mm. longo; stigmatibus 2.5-3 mm. longis; columna stylo- 
Tum copiose glanduloso-pilosa hispidulaque, ad rostrum abrupte 
angustata; carpello 3-4 mm. longo, brunneo-nigro, hirsuto 
glanduloso-pilosoque: semine 2.5-3 mm. longo, brunneo-nigro, 
breviter elongato-reticulato. 

Perennial: basal parts and leaves not seen: stems 2 m. long, 
ascending; upper part robust or moderately so, rather densely 
open- or retrorse-hirsute with coarse, apiculate hairs and short- 
glandular beneath, much-branched, indeterminate: cauline 
leaves numerous; petiole 1-7 cm. long, short-glandular and 
sparsely hirsute, densely hirsute below the blade; blade of leaves 
of the main axis 5-6 cm. wide, pentagonal in outline to rarely 
hastate, moderately thick, not much darker above than below, 
densely erect or appressed-hirsute and short-glandular, at least 
on the margins, spreading-hirsute and glandular on the conspicu- 
ously areolate veins below, divided one-half to two-thirds to the 
base into 3-5 rhombic lobes, the median lobe sometimes longer 

hirsute and copiously dirty-glandular, 2-flowered, single and 

ide, 
closely fine-villous to the middle: stamen-filaments shorter than 

the sepals, villous-ciliate nearly to the apex, no 

fruit 22-26 mm. long; style-beak 2.5-3 mm. long; style-column 

copiously glandular and hispidulous, tapering abruptly 

beak: carpel-body 3-4 mm. long, brown-black, hirsute and 
brown-black, shallow-reticulate, 

from the type- 
t in llano, 

glandular: seed 2.5-3 mm. long, 
jeuiculations somewhat clara ee ie 

2H : : by strea 
Biers Biss Ee We 1800 A Dee. 8, 1939, Hinton 14972 
(G, TYPE). : 

This species is known only from incomplete material collected 

by Mr. Hinton in Guerrero. In general aspect, it is not dis- 

Similar to coarse individuals of G. Seemanni but differs in the 

Wide, villous petals with reticulate veins and glandular leaves. 
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Although the base is not known, the species appears to be 
perennial and of tall habit, Hinton stating its height as 2 m., 
and ascending or perhaps erect. The stems are robust, branched 
and hirsute with coarse, very stiff hairs overlying a denser indu- 
ment of slender, glandular hairs. This pubescence suggests the 
coat of a porcupine from which the specific epithet has been 
derived. 

The shorter, notched, bearded, white petals of G. hystricinum 
and the bluntly tapered style-column, much stiffer stem-hairs 
and less densely pubescent under-surface of the leaves are 
critical in separating it from G. Gentryi. This relationship is 
presented in greater detail with the latter species as well as 
points of difference from two other allied species, G. lilacinum 
and G. latilobum. 

30. G. Gentryi, sp. nov., (Pt. 1, Fig. 1; Px. 5, ric. 6), herba 
perennis (?): caulibus 4.5-7.5 dm. longis, ascendentibus, plus 
minusve ramosis, modice robustis, sparsim longeque pilosis, breviter denseque pilosis vel glandululoso-pilosis: foliis caulinis 
numerosis; petiolo 1-8 em. lon 0, plerumque quam lamina 

flor 
pedicellis 1.5-2 em. longis. co iose breviterque pilosis et longe 
glanduloso-pilosis, fructiferis acne scidnglate: sepalis exterior us 7- Whale ae : 1-1.5 mm. longo, 
Mintek 3-nervatis, glanduloso-pilosis: petalis 10-11 mm. meee m 
breviter incisis; e basi ad mediam sparsim villosis: staminibus quam calyce brevioribus, pilosis, non exsertis: fructu 22-25 mm. longo; stigmatibus 2-3 mm. longis; columna stylorum ee breviter gelanduloso-pilosa, ad rostrum gradatim attenuat) n 
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awned; body 6-7 mm. long, ovate, 3-veined, finely pilose and 

glandular; awn 1—1.5 mm. long: petals 10-11 mm. long, 5-6 mm. 

wide, rose, obovate; apex rounded or shallow-emarginate; base 

sparsely villous to the middle: stamen-filaments shorter than the 

sepals, ciliate, not exserted in fruit: fruit 22-25 mm. long; style- 

eak 2-3 mm. long; style-column slender, very shortly pilose 

and glandular, tapering gradually to the beak; carpel-body 4 

Geranium Gentryi is very closely related to G. hystricinum of 

Guerrero. The two species are very similar in habit, pubescence 

and leaf-shape. The leaves are not deeply divided, those of the 

main axis being mostly five-lobed or three-lobed with or without 

basal lobelets. The pubescence, particularly in regard to the 

glandular hairs, is similar, these hairs being thin, rather long and 

with glandular tips of dirty yellowish-white or purplish color. 

The leaves, although only moderately thick, appear thicker 

because of the dense, long-hirsute or long-pilose indument above 

and on the veins below, being much more dense on the veins of 

G. Gentryi. Glandular hairs are usually present on the margins 

of the leaves as well. The upper stems are densely glandular 

and this is overlain with a thin or thick coat of long hairs, those 

of G. Gentryi soft and somewhat flattened, those of G. hystricinum 

stiff, pointed and often filled with a brownish pigment. 

G. Gentryi may be distinguished further from its ally by the 

longer, broader, rose-colored petals with rounded or very shal- 

lowly notched apices and sparsely villous base, the hairs not 
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extending more than a third toward the apex. The fruit is 
somewhat shorter, although the style-beaks are of the same 
length. The style-column is slender, tapering gently toward the 
style-beak in G. Gentryi, while the style-column of G. hystricinum 
is stout and abruptly tapered at the tip. 

G. latilobum is distinct from G. Gentryi and G. hystricinum in 
its long style-beak and broad, three-lobed leaves and G. lilacinum 
differs in the very slight basal pubescence on the lilac petals, 
long median leaf-lobe and distinctly lower and more slender 
habit. 

short; upper part slender, 

more strongly pilose and glandular, branched, indeterminate: 
a 3 : 

the base into 3 rhombic lobes; lobes toothed with moderately long, 
lanceolate segments; median lobe usually 1.5-3 times as long as 
the lateral lobes, broad-rhombic in outline; lateral lobes with or 

not exserted in fruit: fruit 23-30 mm. long; style-beak d mostly 3.5-4 mm. long; style-column slender, short-pilose 4? 
usually glandular; carpel-body 3.5-4 mm. long, pubescent: = 
2 mm. long, red-brown, deeply reticulate —Kew Bull. 1937: 502. 

945 G (seen) 
San Luis Potosi to Guerrero.— MEXICO: San Luis Porost montibus San Miguelito, ex convalli San Luis Potosf, 1876, 
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. GUERRERO: oak forest, Pie de la Cuesta, Toro 
Muerte, Dist. Galeana, 2600 m., July 12, 1937, Hinton 11078 
(G); streamside in shade, Barranca del Ranchito, Sierra Madre 
del Sur, Petlacala, Dist. Mina, 1920 m., Jan. 8, 1938, Mexia 
9095 (F, G, M). 

Geranium lilacinum is a species of the central highlands of 
Mexico from San Luis Potosf to Guerrero, differing from the 
species allied with it here in having lilac petals which are very 
shortly pilose or seldom villous near the base. G. Gentry? is the 
only other species with colored petals and the differences between 
the two are discussed under its treatment. Occasional pale- 
flowered specimens appear (Mexia 9095) which resemble G. 
Seemanni but for the long median leaf-lobe, large petals and 

long style-beak. 

longer than the lateral lobes: pubescence glandular, at least on 
the pedicels (except G. clarum): peduncles 1.5-10 cm. long, single 
and axillary: pedicels 6-35 mm. long: petals 9.5-14 mm. long, 

8 mm. wide, narrow-cuneate-obovate or -obcordate; veins few 
or numerous, more or less reticulate; base shortly pilose or 

Sparsely villous: style-beaks 2-3 mm. long. 

Two of the three species which comprise this series, G. clarum 

and G. H intonit, are known only from the type-collections. The 

other, @. repens, embraces a variable complex from Oaxaca and 

northern Guatemala to Chiriqui Province, Panaméa. 

These species are united by three characters: the long, slender, 

Procumbent stems which often root at the nodes; the deeply 

divided leaves with the median lobe sometimes longer than the 

lateral lobes, and the flowers which approach those of series 
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Vuleanicola in size and in having the petals nearly glabrous and 
less distinctly reticulate-veined than those of the preceding 
series. 

32. G. repens, nom. nov. (Pu. 3, Fic. 16), perennial: root 
woody-fibrous: rhizome short to long, slender, horizontal: stems 
3-5 dm. long, procumbent with ascending branches, often rooting 
at the nodes; lower part slender, glabrate to densely strigillose 

white with dark purple veins, narrow-obovate; veins few, nearly 
free to moderately reticulate; apex deeply or shallowly notched; 
base very shortly pilose: stamen-filaments shorter than the 

Kew Bull. 1895: 143.—Southern Mexico to Panama.—MEXICO GUERRERO: pine forest, Piedra Ancha, Dist. Galeana, 3150 m., Oct. 30, 1939, Hinton 14579 (G). GUATEMALA: QUETZALTE- 
NANGO: Volcan Santa Marfa, 11,800’, July 27, 1934, Skutch 860 
(F, G); Ee northeast-facing slopes to summit of Voledn 

umbered cypress forest (C Benthami) about 9500’, Santa Elen, 
Nov. 25, 1933, Skutch 709 (US, coped ak G, ryPE; G, ISOTYPE)- SacaTeréquez: Voledn Agua, 9500’, Feb. 4, 1908, Kellerman 
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7462 (F, NY). Jawapa: pine forest, between Miramundo and 
summit of Montafia Miramundo, between Jalapa and Mataque- 
scuintla, 6 miles south of Miramundo, 2000-2500 m., Dec. 5, 
1939, Steyermark 32706 (F). COSTA RICA: San Jos#: Cerro 
de las Vueltas, 3000 m., Jan. 1897, Pittier 10512 (US); Cerro de 
la Muerte, 3100 m., Jan. 1897, Pittier 10490 (US); wet thicket, 
Cerro de las Vueltas, 2700-3000 m., Dec. 29, 1925-Jan. 1, 1926, 
Standley & Valerio 43709 (US). Carraco: in potrero, southern 
slope of Voledn de Turrialba, near the Finca del Voledn de Turri- 
alba, 2000-2400 m., Feb. 22, 1924, Standley 34952 and 35212 
(US); in the oak forest on the upper slopes, El Voleén Irazi, 
Aug. 18, 1925, Dodge 3426 (G, NY, US); common over entire 
cinder area, vicinity of Cartago, June-July, 1923, Stork 356 
(US); Alrededores del Crater de Voledn Irazi, Aug. 24, 1935 
Quiros 344 (F); Irazt, 8000’, June 25, 1874, Kuntze 2328 (NY); 
Trazti, May 17, 1928, Stork 2834 (F); Volcan Irazi, Aug. 4-5, 
1920, Rowlee & Stork 930 (US). PANAMA: moist corner of 
potrero, Loma Larga to summit, Voledén de Chiriquf, 2500-3380 
m., July 4-6, 1938, Woodson, Allen & Seibert 1049 (M); around 
El Potrero Camp, Chiriquf Volcano, 000 m., Mar. 10-13, 
1911, Pittier 3096 (NY, US); Potrero Muleto to summit, Voledn 
de Chiriquf, 3500-4000 m., July 13-15, 1940, Woodson & Schery 
378 (G); above Potrero Camp, Chiriqu{ Volcano, 2900 m., Feb. 

_27, 1918, Killip 3592 (US); Potrero Muleto, Volcan de Chiriquf, 
10,400’, July 18, 1938, Davidson 1007 (F, M). 
The variable, repent or procumbent Geranium of the high- 

lands and volcanoes from southern Mexico to Voleén Chiriqui, 
Panama, I refer to the species described by Morton as G. pul- 
chrum. An earlier homonym, G. pulchrum N. E. Br., necessitates 

a new epithet which has been chosen in reference to its habit. 

Considerable variation. in pubescence, leaf-shape and, to some 
extent, in petal-venation occurs throughout the range but I can- 

not segregate elements with sufficient clarity to warrant recog- 

nition of geographic varieties. 
The northern representative, Hinton 1457 9, from Guerrero, 

has villous pubescence and large petals but is so similar in other 

respects that I am placing it here at present. Some of the Costa 

Rican collections, Dodge 3426, Kuntze 2328, have a finely toothed, 

angular leaf and similar specimens, Seler 2351, occur in Guate- 

mala. rage a f 
The latter collection was cited by Knuth in his ‘gontiecray 0 

G. guatemalense but is distinct from that species, as emended, in 
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the longer style-beak (3 mm.), longer peduncles, procumbent 

habit and more deeply toothed leaf-lobes. 

This species is distinguished from species of series Vulcanicola 

by the longer peduncles, longer style-beak and larger flowers; 

from G. clarum by the presence of long, glandular hairs on the 

pedicels, and from G. Hintonii by the narrow petals and shorter, 

seldom villous pubescence. 

33. G. cLARUM Small in Hanks & Small (Pu. 3, Fic. 22). 

Perennial: root and rhizome not seen: stems about 3 dm. long, 

prostrate; lower part slender, brown, strigillose; upper part 
slender, strigose and strigillose, branched, indeterminate: cauline 

em. long, densely strigillose with 

cleft, dark-brown, strigillose and ciliate: peduncle 4.5-6 cm. 
long, closely strigillose, eglandular, 2-flowered, single and axillary: 

ciliate; awn 0.5 mm. long: petals 9.5-11 mm. long, 4.5 mm. wld®, 
white, narrow-obcordate; veins prominent, only slightly reticu- 

late; apex deeply notched: style-beak 2.5-3 mm. long at caste 
—- a st seen.—N. Am. Fl]. 25: 19 (1907). 7" tie: el- 

80 > seen).—Known only from the type-locallty-” 
MEXICO: Oaxaca: west slope of Mt. Zempoaltepec, Te 
8000’, July 5-13, 1894, Nelson 552 (US, photographs F, G, TYPE). 
Geranium clarum is known only from the type-sheet but it 38 

distinctive in being the only species of this series which 
is entirely 

devoid of glandular hairs. The peduncles and pedicels are shorter 

than those of G. repens and are appressed-pubescent, unlike 
those of related G. Hintonii. 

34. G. Hintonii, sp. nov. (Pu. 1, ria. 5), herba perennis: 
rhizomate modice crasso: caulibus 3-8 dm. longis, repentibus, 
ramis ascendentibus, gracilibus, glabratis, pilosis vel super? 
villosis: foliis basalibus paucis, mox deciduis; petiolo 3.5 cm 
longo, dense longeque piloso vel villoso; lamina orbiculari, 2 he 
lata, tenui, supra saturate viridi, dense pilosa, subtus pallidiom 
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tony ae patenter pilosis, 34 ad basin 5-lobata, lobis aequali- 
oe ser o-obovatis, ad apicem dentatis, dentibus oblongo- 

ato-lanceolatis: foliis caulinis numerosis; petiolo 1-3 cm. 

foliorum basalium simili nisi 1 } 4 ili nisi 3-lobata, lobis longioribus, dentibus 
pluribus, lobis lateralibus Jobulo basali ornatis: stipulis ovatis, 

aS pallide roseis, reticulato-venosis, 
ongis, ad basin vers rsi i 

numerous; petiole 1-3 ¢ 
Seles 1.5-3 em. wide, pentag 
asal leaf but often 3-lobed, the lateral lobes with a basal lobelet 

and the lobes longer wit 

dy 4.5-5.5 mm. long 
often reddish; veins a 
0.5- long: petals 10-13 mm. long, 5—- 

i broad-cuneate-obovate or 
deeply notched; base sparsely villous 

sepals, yellow, ciliate, somewhat exserted 

ture) 14 mm. long; style-beak 2-3 mm. long; style-column slender, 



82 MOORE 

copiously long- and often glandular-pilose; carpel-body and seed 
not seen—Known only from the type-locality —MEXICO: 
GUERRERO: open pine and fir forest, Teotepec, Dist. Mina, 3200 
m., Nov. 5, 1939, Hinton 14787 (G, TYPE). 

The villous pubescence of this interesting species of repent 

habit is not encountered in any of the other species of this series. 

In addition, the petals are very broad with somewhat reticulate 

veins and with a sparse pubescence of moderately long hairs. 

In aspect, G. Hintonii is close to G. clarum, particularly in 

regard to leaf-shape and short peduncles. The stems of the 

latter, however, are prostrate but apparently do not root at the 

nodes as they do in this species, and the stem-hairs are very short. 

This novelty was collected in the District of Mina, Guerrero, 

by Mr. Hinton whose collections have been of great value in this 

study. I take pleasure in naming it in his honor. 

Series K. VULCANICOLA. Prostrate to ascending, prob- 
ably short-lived, perennials, often erect when young: stems 1 
dm. to 2 m. long, indeterminate: basal leaves not long-persistent: 
cauline leaves numerous; leaf-blades reniform, pentagonal or 
reniform-orbicular in outline, mostly 5-lobed or 3-lobed; the 
lateral lobes with basal lobelets, lobes variously divided: pubes- 
cence variable but often pilose and nearly always glandular, at 
least on the pedicels: peduncles mostly less than 5 cm. long, 
2-flowered, single and axillary or, in some species, tending to 
aggregate in loose cymes at the tips of old branches: pedicels 

Of the many species native to Mexico and Central America, 

none are as perplexing as the small-flowered species with essen 
tially glabrous and free-veined petals. Nearly every character 
varies inconstantly with little decisive geographic significance- 
A paucity of good field data concerning habit and floral char- 
acter and a high percentage of poorly prepared or incomplete 
specimens makes the task of delimiting these species most 
difficult 

G. Seemanni and G. guatemalense are admittedly complexes 
that may be resolved eventually into definable geographic units 
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with careful field study and correlation of more extensive series 

of specimens. With G. vulcanicola, these two species form a unit 

characterized chiefly by a pilose or hirsute pubescence, broad- 

lobed, shallow-toothed leaves and elongate stems. 
G. cruceroénse, with its much-dissected leaves, is amply distinct 

from all species. G. Kerberi, G. subulato-stipulatum, G. culmini- 

cola and G. flaccidum have the leaves more deeply toothed and, 

except for the last, are less pubescent than G. Seemannt. 

Limited field contact and observation of plants grown from 

seed lead me to believe that petal-color and shape may be more 

constant than they appear from a study of prepared material 

but, at best, these characters show poorly on most herbarium 

specimens, the petals fading and shrinking in drying. 

Three of the species, G. Seemanni, G. guatemalense and G. 

subulato-stipulatum, have extensive ranges as may be expected of 

weedy, variable species; the remainder are inhabitants of the 

central plateaus of Mexico and Guatemala except for G. flacci- 

dum, endemic to Baja California. 
35 2). Peren- 

nial: root fibrous, woody-fibrous or sometimes woody: stems 1-10 

glabr 
With flattened hairs, often deeply colored; upper part moderately 
stout to slender, puberulent and sparsely to densely long-pilose 

somewhat darker above than below, erect- or app ; 

i i long-pilose, spony 

cauline stipules 5-8 mm. long, § 
minutely pubescent and ciliate: peduncles 1.5-3 or rarely 4 cm. 
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long, densely long-pilose and puberulent or less pubescent and 
glandular, 2-flowered, rather stiff, single and axillary or tending 
to be aggregated in loose cymes at the tips of older branches: 
pedicels 3-10 mm. long, rarely .longer, long-pilose or copiously 
glandular, erect in fruit: outer sepals 4-5 mm. long, awned; body 
3.5-4. m. long, enlarged in fruit, ovate, 3-veined; veins and 
margins glandular or pilose; awn 0.5-1 mm. long: petals 6-8 or 
rarely to 10 mm. long, 2-3 mm. wide, pale-pink, rose, lavender 
or nearly white with lilac veins, narrow-obovate; apex entire or 

usually emarginate; base very shortly pilose or glabrate; veins 
nearly free, but slightly reticulate at the petal-apex: stamen- 
filaments shorter than to as long as the sepals, not exserted in 
fruit: fruit 17-22 mm. long; style-beak 1.5-2 mm. long; style- 
column stoutish, hispidulous and usually glandular; carpel-body 
3 mm. long, hirsute: seed 2-2.5 mm. long, black or dark-brown, 

shallow-reticulate; reticulations usually elongate or occasionally 

deeply reticulate with nearly isodiametric reticulations.—Linnaea 
30: 66 (1859). “Lecroryre: Galeotti 4024, at Geneva (not seen); 
ISOLECTOTYPE, US (seen).—G. Seemanni var. minoriflorum briq., 
in Ann. Cons. et Jard. Bot. Genéve 11, 12: 190 (1908). G. 
Seemanni var. macranthum Briq., in Ann. Cons. et Jard. Bot. 
Genéve 11, 12: 190 (1908). G. mexicanum HBK. var. minort- 
ee (Briq.) Knuth, in Engler , 
( HBK. 
a eS ee 4 fam. 129: 197 (1912). G. regale Rydb. ex 

: TaMautpas: Mesa de Tierra, vicinity of San José, 
3500’, July 19, 1930, Bartlett 10451 (F, US); La Vegonia, vicinity 
of San José, 2900’, July 2, 1930, Bartlett 10029 (F, G, US); 
Santa Rita Ranch, 1500 m., Apr. 8, 1926, Runyon 865 (US)- 

1934, Pennell 17143 (US); Sierra Madre Mts. Monterrey 2500- 
4500’, July 18, 1933, C. H. & M. T. Mueller 480 (F, G); 5a 
Agustin, Monterrey, 800 m., Aug. 1911, Abbon 6419 (US). 
Coauuita: Lerios, 45 miles east of Saltillo, 10,000’, July 10-13, 
1880, Palmer 137 (G, US); (central) sprawling on oak-clad slope, 
western side of Potrero de la Mula, about 20 km. N. W. ul 
Ocampo, on the escarpment near the mines, Sept. 18, 1941, ee: 
Johnston 9241 (G); 9 kilo. south of Parras on Sierras Negt®: 
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2400 m., July 3, 1941, Steward, epee & Northcraft 138 (G); 
Del Carmen Mts. Aug 1936, Marsh 562 (F); r 9, ; road to Dia- 
mante, Sa. Yxnuiwnine: ‘6600 Aug. ea 1938, Shreve 8536 (US); 
in arroyo on south slope of mountain, 24 kilo. northwest of 
gee 2900 m., July 15, 1941, Stanford. ’ Retherford & Northeraft 
379 (G); moist stream-side, Canyon de Sentenela on Hacienda 
Piedra ese Sierra del Carmen, July 8, 1936, Wynd & Mueller 
at (G, M, NY); Saltillo, 5300’, Aug. 24, 1926, fgg 213 (US); 
altillo and vicinity, June 1898, Palmer 329 (F, G, M, US); 

Saltillo, 1600 m., 1911, Arséne 6347 (US). Srvaxoa: in partial 
shade of trees and shrubs, Ocurahui, Sierra Surotato, Sept. 1-10, 
1941, Gentry 6291 (G). San Luis Potosf: oak w oods, Sierra 
Alvarez, Alvarez, 2200-2400 m., July 30-31, 1934, Pennell 17881 

US). ZACATECAS: near Plateado, Sept. 2, 1897, N. Rose 
3635 (US). Hrpauco: Jacala, Nov. 13, 1937, Kenoyer s. n. (M); 
oak woods near Real del Monte, oe 19, 1905, Rose, Painter & 
Rose 8675 (NY, phetEs G,type of G. regale Rydb.; G, US, 

isotypes) ; Tulancingo, Aug. 6, 1893, °N elson s. n. (US). JALIsco: 
moist places beside ea barranca southeast of Ciudad 
Guzman, Oct. 22, 1940, Moore 153 (G). Micnoacan: Cerro 
Tancitaro, Dist. Tancitaro, i ase Aug. 19, 1940, Leavenworth 

693 F, G); Patzcuaro, Oct. 2 1895, C. & Ed. Seler 1192 (G, 

US); hills of Patzcuaro, Nov. a1 1890, Pringle 3350 (F, G, - 

; pine forest, Sierra Torricillas, Dist. Coaleoman, Oct. 
1937, Hinton 15265 (G); in grass in open pine forest, Sire 
Torricillas, Dist. Coalcoman, 2280 m., Oct. 11, 1938, Hinton 

2344 (G); ; open pine fores t Fitécaaro Cacique; Dist. Zitdcuaro, 

eae m., Aug. 29, 1938, ante 13174 (G); onl vicinity 

of Morelia, 2200 m., Nov. 8, 1911, Arséne 6079 (G, M, US) and 
ini of Morelia, 1900 m., Oct. 15, 1909, 

a 31 Ae oF , NY, US); Jardin del cee del Sagrado Cora- 
M, US); Quinceo, 

rséne 
1909, Dvsiae 7285 (us . Miéxr co: Chalco region, Oct. 4, 1921, 

i te S); by the water, Ocotepec, Dist. 

1500 m., Dec. 7, 1932, Hinton 2891 (G, M); 

shaded banks of ditches, km. 68 on road from D. F. to Toluca, 

Oct. 2, 1940, Moore 77 (G); bankings aur ditches, near Rio 

Lerma, road "from DD. Foto Toluca, Oct. 4, 1940, Moore 84 (G); 

Cumbre, Dist. Temascaltepec, Nov. 4, 1934, Hinton 6811 (G); 

Cumbre de Tapert. rst Temascaltepec, Nov. 22, 1934, 

Hinton 7019 (F, G, NY); Amecameca, Aug. 1904, 

Kuntze 23688, in part, NY). Distrito FEDERAL: fctont along 

borders, E] Rosario, Aug. 20, 1936, MacDaniels 692 (F); Pyramid 
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of Cuicuilco, Tlalpam, 7400’, Aug. 15, 1935, MacDaniels 73 oe 
Pedreg al de San Angel, Sept.—Oct., 1930, Lyonnet 681 (NY, US). 
Gauagano: Pilas, Dist. Mina, 1600 m., Sept. 20, 1937, Hinton 
10690 (G). Vera Cruz: in graminosis prope Jalapam et in 
monte Serro Colorado, nee. 1828 (?) Schiede 463 (US); Pic 
d’Orizaba, 11,500’, 1840, Galeotti 4019 (US). Txiaxcaxa: Sta. 
Ana Chiautempan, Noy. 10, 1908, Arséne 1713 (G, US) and Oct. 
9, 1909, Nicolas s. n. G, NY). Punpua: Salto Chico in convalli 
regio Huauchinango, 1100 Feb. 17, 1932, becibaets & 
Hultén 858 (F); eke Beatties a0 m., ‘Sept 909, 
Arséne & ; icolas 338 (G, M, NY, US); jardin Riders 2111 
m., Aug. 30, 1906, Arséne 440 (US); prés l’Hacien nda Sta. Barbara, 
barranque ‘de L’Alseseca, Aug. : 8); 
Son de Cholula, 2170 m., Aug. 2 eed , Arséne 2317 (M, US); 

10, 

n. (NY); Bord ea flicks Sept. 20, 1909, Nicolas 62 (F). 
Oa AXACA: vicinity of La Parada, 7 500-8500’ ; Aug. 19, 18 
Nelson 1039 (G, ent Sierra de San Felipe, 10,000’, Aug. 28, 1894, 
Smith 654 (M, US); Sierra de San Felipe, 10,000’, Aug. 28, 1894, 
Pe 5732 (G, US); vicinity of Cerro San Felipe, 9500-11,000, 
1894, Nelson 1078 in part (US); Oaxaca, 7500’, Sept. 1840, 
Galeotti 4029 (US); Juquila, 7-8000’, Sept., 1840, ' Galeotti 4024 
(LECTOTYPE at Geneva, phot ograph F; ‘SOLECTOTYPE, US 
CHIAPAS: meadows near Fenia , Apr. 1905 (7), afl dar 340 (U8); 

The name 6. mexicanum been applied in a jee sense by 

most authors to the variable small-flowered species of Mexico. 

An examination of the type-description and a photograph of the 
type at Paris shows the misapplication of this name. Salient 
parts of the description: ‘“Herba suboctopollicaris. Caulis 

Grectye Flores magnitudine floris Geranii 

phaei . . . Petala : Sbovata: reticulato-nervoso - - 

calyce duplo longiore” dane a species of erect habit with 

large, reticulate-veined petals of an entirely different nature 
rom the ascending species with long stems and small, very 

slightly reticulate petals. As has been noted previously, the 

type-photograph is an exact match for the later G. temascal- 
tepecense Knuth, showing the erect stems, large, reticulate 
veined petals and deeply divided, reniform leaves with broad 
sinuses. 



THE GENUS GERANIUM IN MEXICO AND CENTRAL AMERICA 87 

Geranium Seemanni is the first name that can be applied 

definitely to the species that has passed as G. mexicanum. 

Heller 325, 258, 273 from Toluca, Berlandier 829, Galeotti: 4024 

and 4019 (Pic d’Orizaba on the sheet in the U. S. National 

Herbarium) from Oaxaca were cited by Peyritsch in his descrip- 

tion, the Galeotti and Berlandier collections representing a large- 

flowered form.16 Briquet later described two varieties, var. 

minoriflorum and var. macranthum,’ the former baséd on 

Galeotti 4019 and 4029, the latter on Galeotti 4024. Briquet’s 

varieties are based on the size of the petals, a character that 

varies within a single collection, and they do not seem well 

founded in the light of the general variability of this species as I 

understand it. 
The Heller collections were not seen by Briquet nor have they 

been available for this study. However, for purposes of affixing 

the name, I have selected Galeotti 4024. The older descriptions 

lacked much of the detail that is necessary to distinguish among 

the several small-flowered species of Mexico, but the Galeotti 

specimen fits the description well and it seems well to fix the 

name for future clarity. 
As previously noted, there 

out the range of this species but, witho 

distribution and the stability of phases, 
variations would only add to the confusion. The typical phase 

represented by Galeotti 4024 is a rather coarse, hirsute, large- 

leaved form most common in the central region. Northward, 

this phase grades imperceptibly into a more slender one with a 

less glandular pubescence, longer, more slender peduncles, 

smaller leaves and a more coarsely reticulate seed (P almer 329). 

G. regale Rydb. seems to be an expression of this tendency. This 

edicels without glandular 
Species was described as having the p 

hairs but the type-sheet shows some with glands upon close 

inspection. The leaves are small and the peduncles slender. 

A third phase is seen in Mueller 2199 with petals up to 10 mm. 

long, the peduncles distinctly longer than average 
and the leaves 

small and usually three-lobed. 

16 Linnaea 30: 66, 67 (1859). 

17 Ann. Cons. et Jard. Bot. Genéve 11, 12: 190 (1908). 

is considerable variation through- 

ut a better knowledge of 

the description of minor 
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The pale, lavender-pink or darker petals with usually three 

dark veins and slightly notched apices, the broad, shallowly 

toothed leaf-lobes and rather dense pubescence set G. Seemann 

apart from G. subulato-stipulatum and G. Kerberi. G. vulcanicola 

and G. guatemalense are very closely related. The former has 

very small, nearly white flowers and a style-beak not exceeding 

1 mm. in length, while the latter is generally more slender with 

the stems procumbent or ascending, attaining a length of two 

meters and having the cauline leaves more finely toothed or 

incised with acute segments. G. Seemanni is more or less com- 

mon throughout elevated regions of Mexico and G. guatemalense 

from Guatemala to Panamd. 
: GUATEMALENSE Knuth. emend. (Pu. 3, FIG. 18). 

Perennial: root fibrous, woody-fibrous or woody: stems 1dm.—2 m., 
long, erect when young, ascending or procumbent with ascend- 
ing branches in age; lower part branched, moderately stout 
to mostly slender, often dark in color, sparsely to moderately 
densely pilose or hirsute; upper part slender, sparsely to densely 

long-pilose, branched, indeterminate: basal leaves few to numel- 
ous, not long-persistent; petiole sparsely pilose or hirsute 1 
densely so beneath the blade; blade 3-6 cm. wide, pentagonal in 
outline, darker above than below, erect- or appressed-hirsute 

above, spreading-hirsute or long-pilose on the veins and veinlets 
below, divided one-half to two-thirds to the base into 5 nearly 
equal, broad-rhombic lobes; lobes twice-cleft and closely toothed 

lobelet: cauline stipules 5-8 mm. long, subulate, sometimes cleft, 
minutely pubescent and ciliate: peduncles 1-3.5 or rarely 5m, 
long, long-pilose to copiously glandular, 2-flowered, single a 

axillary or tending to aggregate in loose cymes at the tips © 
older branches: pedicels 5-15 mm. long, copiously glandular oF 
pilose, erect in fruit: outer sepals 5-6 mm. long, awned; body 

4.5-5 mm. long, enlarged in fruit, ovate-lanceolate, 3-veined; 
veins and margins glandular; awn 0.5-1 m ; petal | 
mm. long, 2-3 mm. wide, pale-lavender with lilac, very slighty 
reticulate veins, narrow-obovate; apex entire or usually shallow y 
notched: stamen-filaments shorter than the sepals, not exsé 
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: nd km. 8, 
3800 m., Feb. 15, 1940, 

a _ 2300-2800 m., 

eb. 26, 1940, Steyermark 36611 (F); above Rio Tacand, near 
(F). 

: 
fore 

cr of Palestina, 2700 m., Feb. 22, 1939, S 

olean Santa Tomas, 2500-3700 m., 
ihe (F); ravine below Fuentes Georginas, just above Zunil, 

6200 m., Jan. 20, 1940, Steyermark 34485 (F); 

500-3800 m., Jan. 22, 1940, Steyermark 34749 (F). ToTontca- 

pAn: “Aguju del diablo,” Sept. 1940, Margaret Lewis 930 (F). 

i ' Apr., 1892, Heyde & 

Lux 2914 (G, M, US, 1soLEcTOTYPES). 

meda, Sept. 22, 1936, J. R. Johnston 4 (F); 
meda near Chimaltenango, 1830 m., Dec. /; 1938, Standley 

59133 (F); Barranca de la Sierra, sou 

Dec. 31, 1938, Standley 61503 (F); Tecpan, i ; 

Morales 1284 (F); Tecpan, 1930, Palm 115 (F); oak-pine forest, 

Chichavac, 2400-2700 m., Nov—Dec., 1930, Skutch 15, (US). 

SacaTepkquez: Voledn Agua, 9000’, Feb. 15, 

4743 (US); hills of Finca Carmona, southeast of Antigua, 15 

1800 m., Jan. 27, 1939, Standley 63795 (F); Cuesta de las Cafias, 

above Antigua, 1950 m., Dec. 6, 1938, Standley 58945 (F); 

slopes of Voledn de Agua, south of Santa Marfa de Jestis, Dec. 

10, 1938, Standley 59456 (F); Voledn Acatenango, \ Aug. 

1892, Shannon 3653 (G, US); moist ditehes in shade, by finca 

northwest of Antigua, Nov. 18, 19 Moore 301 (G). GUATE- 

MALA: damp forest, Volcan de Pacaya, above Las Calderas, 

18002400 m., Nov. 30, 1938, Standley 58422 (F); in field of 
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Tripsacum fasciculatum, Barbarena—El Salvador road from 
Guatemala City, Nov. 17, 1940, Moore 285 (G);. Auta VERA- 
paz: Coban, 1350 m., Nov. 1907, Tuerckheim II 645 (F, US); 
near Cobdn, 1260-1440 m., Mar. 26-Apr. 15, 1939, Standley 
71491 (F); Cobén, 4300’, Mar. 1886, Tuerckheim 884 (G, US); 
Coban, 1400 m., Oct. 1902, Tuerckheim 8187 (G, US). Jurrapa: 
Voleén Suchitén, northwest of Asuncion Mita, 600-2050 m., 
Nov. 18, 1939, Steyermark 31946 (F). Jauapa: between Mira- 
mundo and summit of Montafia Miramundo, between Jalapa 
and Mataquescuintla, 6 miles south of Miramundo, 2000-2500 
m., Dec. 5, 1939, Steyermark 32720 (F). Cxreurmuta: middle 
slopes of Montafia Norte to El J utal, on Cerro Brujo, southeast 
of Concepcion de las Minas, 1700-2000 m., Nov. 2, 1939, Steyer- 

L 

1 
pAturages de Rancho Flores, Feb. 22, 1890, Tonduz 2124 (F, US); Viento Fresco, 1600-1900 m., Feb. 13, 1926, Standley & Torres 47891 (US); La Palma de San Ramon, 1150-1200 m., Oct. 26, 1927, Brenes 5772 (F). San Josk: murs de Santa Rosa du Copey, 1800 m., Apr., 1898, Tonduz 12248 (US); moist oak 
forest near Quebradillas, about 7 km. north of Santa Marfa de Dota, 1800 m., Dec. 24, 1925, Standley 43034 (US): in dense oak and bamboo forest near Laguna de la Escuadra, northeast of El Copey, 2000-2200 m., Dec. 16, 1925, Standley 41985 (US); vicinity of Santa Marfa de Dota, 1500-1800 m., Dec. 14-26, 
1925, Standley 41785 (US) ; brushy slope, Cerro de Piedra Blanca 
above Escast, Jan. 31, 1924, Standley 32584 and ae (US); 

] 

ridge of La Carpintera, 2000 m., Dec. 1, 1937-Jan. 1, 1938, 
Allen 645 (F, M); environs de Cartago toward the Atlantic, 
1417 m., Oct., 1894, Biolley 8993 (US); in Carpintera, 1500-1850 m. 
northwest er Cerro Carpintera, above La Union de 

1500 m., July 1, 1936, Dodge & Goer M Fe re hele SL } gers. n. (M). I i vicinity of “New Switzerland,” central valley of Rio oc Viejo, 1800-2000 m., Jan. 6-14, 1939, Allen 1380 (F, Gy. A common in clearings, vicinity of Casita Alta, Vole4n de Chiniqu, 
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1520-2000 m., June 28-July 2, 1938, Woodson, Allen & Sezbert 
893 (M); near El Voledn, Rio Chiriqui Viejo valley, July 20, 1938, 

White 183 (G, M); rain forest, near Bajo Chorro, Boquete Dist., 

Prov. Chiriqui, Feb. 17, 1938, Davidson 303 (F, M). 

In describing G. guatemalense, Knuth cited the following 

collections: Heyde & Lux 2914, C. & Ed. Seler 2940 and 2351. 
Material of the first and last is available in the Gray Herbarium 

and a comparison shows them to be quite distinct, although 

Knuth’s description is broad enough to include both. 

Choosing Heyde & Lux 2914 as the type, it becomes necessary 

to redefine the species and to associate many of the collections 

cited by Knuth as G. mexicanum var. minoriflorum with the 

name G. guatemalense: As I define it, the species resembles G. 

Seemanni of Mexico and C. & Ed. Seler 2351 must be referred to 

G. repens, having narrow, more deeply toothed leaf-lobes, longer 

peduncles and a style-beak 3 mm. in length. Material of the 

other number cited has not been available. 

G. guatemalense and G. Seemanni are very close in general 

floral characters, differing chiefly in habit and leaf-characters. 

The stems of G. guatemalense are generally less robust than 

those of G. Seemanni and of procumbent habit in open areas or 

ascending in thickets and often reaching a length of over two 

meters. A thickish, woody root is developed in age. A marked 

difference in leaf-cutting is the most obvious point of distinction. 

The lobes of G. guatemalense are finely cleft and toothed with 

short, acute segments which contrast with the broader, obtuse 

segments of G@. Seemanni. Both have short peduncles, petals 

seldom exceeding 8 mm. in length, style-beak not more than 2 

mm. long and broad-rhombic leaf-lobes, at least on the basal 

and lower cauline leaves. 

This species, variable as are other species of the series, has a 

Zeographic separation from the majority of those included in 

series Vulcanicola. Specimens referable to G. guatemalense occur 

throughout Guatemala and down the Cordillera to Voledin 

Chiriquf in Panama. The only other species of this series ge 

ring in Guatemala, G. culminicola, is distinct in characters of t : 

leaf, flower and habit, and is restricted to the northern part o' 

the country. 
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37. G,. VULCANICOLA Small in Hanks & Small (Pu. 1, ria. 4). 
Perennial: root fibrous, or woody-fibrous: stems 1-9 dm. ong, 
erect when young, spreading to procumbent with ascending 
branches in age; lower part branched, slender to seldom stout, 
sparsely to densely short-pilose, hispid or sometimes strigose; 
upper part very slender to seldom moderately stout, densely 
long-pilose or hirsute and short-pilose or seldom only short- 

short, ovate-lanceolate to oblong-lanceolate, often mucronulate 
segments; median lobe wide-rhombic, often longer and wider 
than the lateral lobes; lateral lobes often with a small basal 

body 3.5-4. 
stipitate-glandular with ’ glandular hairs on the veins and margins; awn 0.25-1 mm. long: 

Os Micuoacan: Quinceo, vicinity of Morelia, 2800 m., Nov. i, 1909, Arséne 3231 (M, NY, US). México: Telapén, July 1930, 



THE GENUS GERANIUM IN MEXICO AND CENTRAL AMERICA 93 

Lyonnet 681 (G, M); under pines on moist slope, Monte Rfo 
Frio, km. 56-57 on road to Puebla, Sept. 29, 1940, Moore 44 
(G); on Hano, Crucero Agua Blanca, Dist. Temascaltepec, 3170 
m., Aug. 1933, Hinton 4621 (US); meadows above timberline, 
Ixtaccihuatl, Oct. 1905, Purpus 1691 (NY, rypr: M, US, in part, 
IsoTyPES). Disrriro Feprrat: field, km. 35 on road to Toluca, 
Oct. 4, 1940, Moore 78a (G); grassy slopes about stream in fir 
forest, km. 27.5 on road to Toluca, Oct. 2, 1940, Moore 66 (G); 
Cima Station, 9800’, Aug. 30, 1905, Pringle 10020 (F, G, M, NY, 
US); Desert of the Lions, July 8, ?, Plunkett 29 (F); moist soil 
under trees, El Desierto de las Leones, 9000’, Aug. 18, 1935, 
MacDaniels 89 (F). Vera Cruz: Orizaba, Botteri 389 (F, US); 

i Y); Mt. Orizaba, 8500— eh 
July 25-26, 1901, Rose & Hay 5696 (NY, US); Mt. Orizaba, 
10-11,000’, Aug. 5, 1891, Seaton 176 (F, G, US). 

G. vulcanicola is one of the critical species related to G. See- 
manni, very distinct in the field but often separated with diffi- 
culty in the herbarium due to the shrinkage and fading color of 

the petals of the latter species. The flowers are the smallest of 

the group, the petals seldom reaching a length of 6 mm. and of 
delicate pink or white color with pale veins. The pedicels are 
usually very slender, almost capillary, and copiously glandular 

and puberulent. The peduncles are short and often densely 

pilose, resembling those of G. Seemanni in this character. 
Characters of the leaf are also similar to those of G. Seemannt. 

The median lobe is long, broadly rhombic, and shallowly toothed 

at the apex; the lateral lobes are shorter and narrower. The 

basal leaves are five-lobed but those of the stem are always 

three-lobed. Lae 
The easiest way to separate this species in the herbarium 18 by 

the very short style-beak. In this respect, @. vulcanicola differs 
from closely related species. : 

G. Rice tie of Baja California is similar in petal-size but the 

petals are magenta and the style-beak is longer. ad It 
The range of this species indicates a name aptly applie 5 

is found on the peaks of Orizaba, Ixtaccihuatl and the higher 

summits between the Valley of Mexico and the Valley of cape 

In the latter locality, it grows in rather open glades cg damp é 
forests. Associated with it was G. Kerberi which prefers similar 
conditions. 



94 | MOORE 

ir bases straight and nearly at right angles to the petiole: cauline stipules 3-5 mm. long, linear-lanceolate and apiculate, 
ili 1.5-5 ¢ 

e . mm. lo g pilose and hispid or densely glandular, erect or slightly divaricate in fruit, not geniculate: outer sepals 4.5-5 mm. long, awned; dy 3.5-4. - long, ovate-lanceolate or elliptic-lanceolate, 3-veined or the veins indistinct, hispid; veins and margins hirsute and/or glandular; awn 0.5—-1 mm. long: petals 5 mm. long, 2 mm. €, carmine or magenta, obovate; apex mostly emarginate: stamen-filaments shorter than the sepals, not exserted in fruit: fruit 16-20 mm. long; style-beak 1.5—-2 mm. long; style-column slender, hispid or glandular and minutely pubescent; carpel- m. ‘ong, hirsute: seed 2 mm. long, brown, plump, shallowly reticulate, reticulations elongate.—N. Am. FI. 25: 11 (1907). Typr: randegee s. n., NY (seen).—Baja California.— MEXICO: Basa Catirornta: La Chuparosa, Oct. 16, 1893, Brandegee s. n. (NY, typz; US IsoTyPE); The Laguna, La Laguna Mts., Sept. 22, 1930, Jones 27041 OUY P); 
Geranium flaccidum is a weak-stemmed perennial with the slender stems procumbent or spreading and often closely aggre- gated from tufted rhizomes and a thick, woody root. On the upper parts, the typical pilose pubescence of G. Seemanni occuts- 
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The seed eee those of G. Kerberi but are smaller with 
cate me he petals are mostly emarginate, deep carmine 
ers. nd of small size, comparable to those of G. vuleani- 

pecies is endemic to Baja California. 
: . G. cul 5 

er Te . Bren snapeetics : radice ligneo-fibroso: rhizomate crasso: caudice 
Oso: us pluribus, 3 dm. longis, procumbentibus, ra- 

re ar hs . 

v1; lamina eae foliorum caul 

uSCls, puberulentibus: : pedunculo 2 
ey interdum glanduloso-pilo 

othe gebiculatis, anguste obovato-o 
“hee e incisis; basi sparsim pilosis: staminibus calycem non 

a fructu 17-22 mm. i mm. 

ang columna stylorum gracili, dense breviterque glanduloso- 

sa; carpello 3 mm. longo, hirsuto glanduloso-pilosoque: 
semi : 

he 2 mm. longo, crasse reticulato. 
hizome stout: caudex branch- 

pent tg 
oe in outline, moderately thick, 

ely pilose and dark-green above, somewhat lighter and 

lobelet: basal stipules 6-8 mm. long, 
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dark-brown, pubescent: cauline stipules 4-8 mm. long, ovate- 
lanceolate, brown, puberulent: peduncle 2.5-4.5 cm. long, short- 
pilose and sometimes short-glandular, 2-flowered, single and 
axillary: pedicels 5-12 mm. long, copiously short-pilose and 
glandular, erect in fruit: outer sepals 5-6 mm. long, awned; body 
5-5.5 mm. long, ovate, 3-veined, usually reddish, minutely 

pubescent; veins prominent, often deep red with glandular 
hairs; awn 0.5 mm. long: petals 8-9 mm. long, 4-5 mm. wide, 
white to pink with purple veins, narrow-obcordate, glabrous; 

plump, coarsely reticulate —Guatemala.—GUATEMALA: QUE- 
TZALTENANGO: open summit, Voledn Santa Marfa, 12,400’, July 
26, 1934, Skutch 841 (G,’rypE; F, isotype); old cornfield, San 
Mateo, 2520 m., Feb. 22, 1939, Standley 66051 (F). CHIMAI- 
TENANGO: open forest above Las Calderas, 1800-2100 m., Dee. 
15, 1938, Standley 60013 (F); open pine forest with tussock 
grass, slopes of Voledn de Acatenango, above Las Calderas, 2700- 
2900 m., Jan. 3, 1939, Standley 61871 (F). 

The short, prostrate stems of G. culminicola form spreading 

mats and are generally stoutish with short internodes. Because 

of its habitat, open places on volcanic peaks, I have named it the 
“summit dweller.” 

This species is close to G. guatemalense but differs strongly in 
habit, the stems of the latter being slender and long. The pet : 
are more deeply notched at the apex and longer than is usual in 

G. guatemalense. Pubescence is variable but is usually a dense 
indument of short hairs. The leaf-blades are small, deeply 
divided and with much longer, obtuse teeth. 

In most characters, G. culminicola is nearer G. Kerberi of 
central Mexico but the pale, deeply notched petals are distinctive 

and the species appears to be rather local in distribution. 

40. G. suBULATo-sTipuLATUM Knuth (PL. 3, Fic. 19). Pere 
nial: root fibrous or woody-fibrous: stems 1.5-8 dm. long, ere¢ 
when young, ascending in age; lower part branched, mostly 
stout, glabrate to mostly sparsely strigose or pilose, often Te 
purple or red-brown in color; upper part moderately robust 0 
slender, rather densely short-pilose and usually glandular to 

seldom long-pilose or strigose, branched, indeterminate: basal 
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leaves few, not long-persistent; petiole up to 16 em. long, sparsely 
pilose; blade 4-7 cm. wide, reniform in outline, radiate, thickish, 
slightly darker above than below, glabrous to pilose above, 
spreading-pilose or strigose on the veins below, divided two- 
thirds to the base into 5- rarely 7 nearly equal, cuneate-obovate 
lobes; lobes cleft and toothed at the apex with long, oblong- 
lanceolate segments; median lobe with the sides concave: cauline 
leaves numerous; petiole 1—7 or rarely up to 10 em. long, stout, 
strigose, pilose or usually densely short-pilose and glandular; 
blade of the lower cauline leaves 4-6 em. wide, pentagonal or 

m. wide, magenta, : ; : 
if 7 . bovate; apex rounded, 3-5 darker, only slightly reticulate veins, 0 ate than the 

rarely 2.5 mm. long; style-column short-pilose an 
Stoutish; carpel-body 3 mm. long, hirsute: 2.5-3 son ae: 

black, finely and shallowly reticulate; reticulations : ng nt 
Engler, Pflanzenr. am. “ne 199 (1912). EC : 
Pringle 7917, at Berlin (not seen). ; 
MEXI O: Lae base of Mt. Mohinora, 8 miles from 

Buena above Batopilas, 7000’, : Me ana Apr.-Nov. 1896, 
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Palmer 561 (F, G, M, US); edge of marsh, El Salto (Aserraderos), 2530-2540 m., Aug. 28, 1934, Pennell 18361 (US). San Luis Porosf: region of San Luis Potosi, 6000-8000’, 1878, Parry & Palmer 100 (G, US). Hratco: fields near Buena Vista Station, 8500’, Aug. 30, 1904, Pringle 11941 (F, G, US); between Somo- riel and Las Lajas, Aug. 5, 1905, Rose, Painter & Rose 9207 (US). GuaNnaJuATO: Guanajuato, 1886, Dugés 208 (G). México: San Miguel, Dist. Temascaltepec, 2240 m., Sept. 22, 1932, Hinton 1723 (G); Amecameca, 8600’, Aug. 1904, Kuntze 23688 (NY in part); Amecameca, 8100’, July 25, 1924, Fisher 295 (F, M, US); Amecameca, July 1905, Rose, Painter & Rose 8615 (F, G, MY; US); on banks above ditches, near Rio Lerma on road from D. F. to Toluca, Oct. 4, 1940, Moore 84a and 87 (G); shaded banks of ditches, km. 68 on road to Toluca, Oct. 2, 1940, Moore 76 (G); Distrivo Feprera: Ajusco, Valley of Mexico, Aug. 9, 1905, ose & Painter 9261 (NY, US); Tlalpam, Aug. 16, 1910, Orcutt 3637 (F, G, M); Contreras, Aug. 9, 1910, Orcutt 3486 (F, M); bois du canal prés Mexico, July 17, 1865 (?), Bourgeau 273 (G, IsopARATYPE): Valley of Mexico, 7300’, Aug. 14, 1899, 
, M, US, ISOLECTOTYPES) ; near Tlalnepantla, July 6, 1905, Rose, Painter & Rose 8390 (US). Morstos: Cuer- navaca, July 16, 1938, Kenoyer A 450 (F). Vera Cruz: Orizaba, Botteri 389 (G); Souchil, Pico de Orizaba, 8000’, July 28, 1857, Mohr 55 (US); Mt. Orizaba, 10,000’, Aug. 5, 1891, Seaton 178 (F, G, US). PUEBLA: entre Haciendas Sta. Barbara et Cristo, sur l’Alseseca, vicinity of Puebla, 2150 m., Aug. 1, 1907, Arséne 9832 (M, US). 

Although the subulate stipules are not always diagnostic of this species, the leaf-division and cutting is of a very distinctive 
nature. The median lobe is narrow, rather deeply toothed with 
the lower sides concave. The blades of the lower leaves are often 
radiate, but on the upper part of the stem, the bases of the lateral lobes are nearly straight and at right angles to the petiole. 

In addition to the characteristic leaf-shape, the stems and 
petioles are much less pilose than in G. Seemanni and are usually 
glandular. The petals usually have rounded apices and are of @ 
deep carmine or magenta color. 

G. subulato-stipulatum may be distinguished from closely related G. Kerberi by the larger leaves, longer petioles and a 
cending habit. The plants are not compact as in the latter 

, 
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This species is distributed from the central plateau of Mexico 
northward to the Sierra Madre of Chihuahua. A moist soil 
seems favorable for its growth: most of the stations I have seen 
have been close to streams and ditches. 

41. G. Kerpert Knuth (PL. 3, Fic. 17). Perennial: root 

puberulent and pilose; blade 3-6 cm. wide, reniform in outline, 

sixths to the base into 5-7 nearly equal, cuneate-obovate or 
rhombic lobes; lobes mostly twice-cleft and toothed or pinnatifid- 
toothed above the middle with moderately long, oblong-lanceo- 
late segments; median lobe with the sides concave: cauline leaves 

numerous; petiole 1-5 cm. long, slender, seldom longer than the 
blade, puberulent, sparsely to densely pilose and sometimes 

glandular; blade 1.5-3.5 cm. wide, similar to that of the basal 

leaf but smaller or 3-lobed; median lobe cuneate with concave 
sides; lateral lobes usually with a small basal lobelet, the lower 

sides straight and nearly at right angles to the petiole; lobes less 

coarsely cleft with moderately long, ovate-lanceolate segments, 
pilose below: cauline 

stipules 1-2.5 mm. long, linear-lanceolate, acute, dark-brown, 

shortly pilose and ciliate: peduncle 1-2.5 or rarely 4 cm. long; 

puberulent, pilose and often glandular, 2-flowered, single an 

axillary: pedicels 4-12 mm. long, puberulent, 
usually copiously glandular, erect in fruit: outer sepals 4-5 mm. 

column slender to somewhat stout, 

aol cali 3 mm. long oat Log 2 soa 
long, 

Shallowly reticulate—Engler, Fflanzenr. am. : 

(1912). Veoiouen: oe & Fd. Seler 145, at Berlin (not ota. 

Hidalgo to Mexico and Morelos.—MEXICO: San oe .. 

Alvarez, Sept. 28—Oct. 3, 1902, Palmer 188 (US); in ta : a . 

Rafael, 1876, Schaffner 188 (G). Hrpaeo: San Vicente, Aug. 
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16, 1937, Mary T. Edwards 830 (F, M); prope Zacualtipan, Mar. 
1888, C. & Ed. Seler 145 (G, 1soLectoryre); Real del Monte, 
Coulter 763 (G). Mrtixico: San Miguel, Dist. Temascaltepec, 
2770 m., Oct. 20, 1933, Hinton 4915 (G); roadside near fields, 
km. 37, road from D. F. to Toluca, Oct. 2, 1940, Moore 70 (G). 

35 on road to Toluca, Oct. 4, 1940, Moore 78 (G); champs incultes 
prés Mexico, 1866 (?), Bourgeau 694 (G); Ajusco, Aug. 19, 1910, 

3703 M, US); Ci : 
. Moretos: Tres Marias, Aug. 17, 1906, Rose & Rose 

11104 (NY, US); roadside near pines, km. 56-57 on road from 
D. F. to Cuernavaca, Oct. 13, 1940, Moore 111 (G). Punta: 
pine forests, Honey Station, June 20, 1908, Pringle 10801 (G, US). 

G. Kerberi is one of the highland species so often confused with 
G. Seemanni. Like the latter, this species is erect when young 
but the stems are prostrate in age. An old plant forms a com- 
pact, low clump of prostrate or spreading stems with short, erect 
or ascending branches. The stems, although often having long 
hairs, are not as densely pilose as those of G. Seemanni and are 
usually slender. 

In leaf-shape, this species is distinctive, although the character 
is difficult to use in the herbarium with poorly prepared or 
fragmentary material. The cauline leaves are small, seldom 
more than 4 cm. wide, and mostly smaller, with usually three 
narrow-rhombic lobes, the median lobe with few, rather long, 
lanceolate teeth and concave lower sides, the lateral lobes 
similar but usually with a more or less well-developed basal 
lobelet. The base of the blade is nearly straight and at right 
angles to the petiole. The leaves are bright-green, as are those 
of G. subulato-stipulatum, with a fine pubescence and a somewhat 
glossy appearance in contrast with the pubescent, dull leaves of 
G. Seemanni and allied species. 

densely strigillose or hispid; upper part slender, densely strigillose 
to hispid or short-glandular, often branched, indeterminate: 
basal leaves numerous, not long-persistent; petiole 4-5 mm. lon6 
strigillose; blade 1.5-3.5 cm. wide, pentagonal to orbicular 
outline, radiate, darker above than below, densely strigillose 
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above and below, divided nearly to or to the base into 5 nearly 
equal, cuneate lobes; lobes 3-5-toothed with long, linear or 
oblong-lanceolate segments: cauline leaves numerous; petiole 
1-8 cm. long, mostly longer than the blade, strigillose; -blade 
similar to that of the basal leaf but pentagonal with longer teeth 
and often 3-lobed: cauline stipules 5-6 mm. long, subulate, often 
cleft, ciliate: peduncle 2-3.5 em. long, densely short-pilose and 
glandular, 2-flowered, single and axillary: pedicels 4-10 mm. 
long, copiously short-pilose and glandular, erect in fruit: outer 
sepals 3.5-5 mm. long, awned; body 3-4.5 mm. long, enlarged in 
fruit, ovate, 1-3-veined or the veins indistinct, densely short- 
pilose; veins and margins with glandular hairs; awn 0.2-0.5 mm. 
long: petals 5-6 mm. long, 3.5-4 mm. wide, white with prominent, 
only slightly reticulate veins, obcordate; apex often deeply 

ima, Aug. 30, 
Orcutt 4234 (F, 

Knuth’s later name must be applied to this species first 

recognized by Small. An earlier homonym, G. radiatum Andr., 

although now referred to Pelargonium, was validly published as 

Geranium. Knuth’s name, however, is appropriate for this 

inhabitant of the mountain ridges and Jlanos about the central 

plateau and into the northwestern part of the State of Mexico. 

The white flowers and deeply dissected leaves are characteristic 
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of this species. In habit, the mature plants are low, usually with 
spreading or procumbent stems. Although Knuth described G. 
cruceroénse as an annual, there is evidence to the contrary. I 
have had a plant of this species growing for well over a year, new 
crowns and stems arising from the root after a short period of 
dormancy. It is very likely that the species should be described 
as a short-lived perennial. 

Series L. CAROLINIANA."8 With characters of the species 

densely retrorse-hispid, occasionally glandular: pedicels ist 
mm. long, hispid to short-pilose, occasionally glandular: ou ie sepals 5-6 mm. long, awned; body 4-5 mm. lon mm. wide, 

G. Langloisii Greene, Pittonia 3: 171 (1897).—Baja wae and the United States—MEXICO: Basa Cauirornia: To 
Santas, Sanzul, Mar. 26, 1883, Fanny E. Fish s. n. (F, US). F 

Geranium carolinianum, widespread in the United States 4” 

“Geranium texanum (Trel.) Heller, allied here, is said by Fernald, Rhodora ae 
299 (1935), to occur in northern Mexico. There is a single sheet of this eee 

he € oe jhe 
anum does not warrant full treatment here. G, teranum is very similar to G. carolint 

be separated at once by its pitted, not reticulate, seeds. 
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occurring in southern California, is represented from a single 
Mexican station in northern Baja California. In contrast to 
species of series Vulcanicola, this species is of annual or biennial 
persistence. Characters of the inflorescence and carpel-body are 
usually sufficient to distinguish the species from those of the 
latter series although the seed has the same reticulate pattern. 

Collections of Schaffner (190) and Parry & Palmer (101), both 
from San Luis Potos{, were identified as G. carolinianum by 
Watson" but this record is doubtful as I have pointed out in a 
discussion under G. tenue. 

DovustFuL SPECIES 

“G. CARMINEUM Knuth.—Rhizoma squarroso-ramosum, 4-6 
mm. crassum, brunneum, apice stipulis aha pallido- 
fuscis, linearibus, longe acuminatis, acutiss ) 

bas pa 
2-2.5 cm. longis, patule cies: lamina pilis setosis longis a 
pressis obsita, ambitu cordato-reniformis, -usque a 4¢ palm ato- 

Tees media tes folia superantes. gp tor ov ata, 
trinervata, ad nervos praecipue longe pilosa, 5 mm. ae 
mucronata mucrone 1 mm. longo. Co rolla 10 mm. diam.; petala 

os re ‘4 A 

Mexiec. a. 1895 n. 1517 sub nom. G. Hernandezii DC vel aff? in 

Bull. Herb. Boiss. 2 Sér. 3: 94 (1903)); bei San Miguel oe 

C. & E Pl. Mexie. a. 1895 n. 1448 sub nom. G, mezica- 
a HBK nj - n Bull. Herb. Boiss. 2 Sér. 3: 94 (1903)). on 
Siandoricanenbe (Uhde n. 1190).—Bluhend und fruchten A 

vember.—Nota. Species verisimiliter subalpina, distincta ba 

caulibus tenuibus, rhizomate pro caulibus robusto, floribus 

paucis intense coloratis.”’ 

*% Proc. Am. Acad. 17: 334 (1882). 



104 MOORE 

Having seen no material of this species, I am unable to place 
it correctly. Knuth includes it with species of his section 
Sylvatica. 

Species EXCLUDED FROM THE FLORA OF Mexico 
G. dissectum L. var. typicwum Knuth in Engler, Pflanzenr. 4 

fam. 129: 51 (1912) = G. subulato-stipulatum Knuth. Report 
from Mexico based on Pringle 11941. 

G. collinum Bieb?, Loes. in Bull. Herb. Boiss. 2: 542 (1894) = 
G. Schiedeanum Schlecht. Report from Mexico based on C. & 
Ed. Seler 101. 

G. hirtum Willd. ex Spreng., Syst. 3: 72 (1826). 
Willdenow described G. hirtum from a Humboldt collection, 

giving the locality as Mexico and stating that it was the same as 

G. mexicanum HBK. and G. Hernandezii Mog. & Sessé, two good 
species previously described. A photograph in the Gray Her- 
barium of a Humboldt specimen in the Berlin Herbarium, 
annotated by Knuth as the type of G. hirtwm Willd., shows it to 
be unlike any species of Mexico. Knuth treats it as a native of 
Colombia and this is borne out by a specimen in the Gray Her- 
barium (Killip & Smith 18139, Dept. Santander, Colombia) 
which is a good match for the photograph. 

G. caespitosum James ex Torr., nomen dubium. 
The descriptions of James and Torrey are not sufficient to 

apply this name definitely and there is no specimen for compati- 
son as noted by Torrey.” The name has been applied by Gray 
and others to G. atropurpureum although the flaws in such a 

procedure have been pointed out in a discussion of the latter 
species. 

* Ann. Lyc. N. Y. 2: 173 (1828). 
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EXPLANATION OF PLaTES 

Piats 1. Papaya: GENTRYI, : a G. 1 (ryPE), portion of kei 
ae x \. OAXACANUM, N. sp. F 2 (nvr), plant X 4. G. MEXICANUM 

nh. sp.: FIG. 5 (tTypE), A, base X 14; B, portion of repent stem x “gy 
Scui Schlecht.: ria. 6 (Rose, Painter & ye 8690, G), plant X ©, 

PLaTE 2. = figures 72 GERANIUM TROLLIFOLIUM Small: ria. 1 ee 
8. n., P), basa seg o- MA ae Rose: Fic. 2 (Rose 2161, G), basal leaf. G. 
oe ate 3 (Jones , P), basal leaf. G. cHARUCANUM Stendl 

.4,A (Gentry 2576, M), lower cauline leaf; B ep ry 2481, M), upper 
panties Ie af. G. UNGUICULATUM, Nn. sp.: FIG. 5 (Hinton Agtite lower any 
leaf; inset, upper a leaf. 6. oa, LA Loes,: 6 (Skutch 1262, US), 
basal leaf. G. atsipum Rydb.: A (WN, elson 6136, US), baal. leaf; B 
(Townsend & are 81, M), middle UES leaf; C (Townsend & Barber 181, 
G), upper cauline leaf. G. Latum Small: ric. 8, A (Mexia 2695, US), basal 
leaf; Bi (Hinton 1887, G), middle alin leaf: Cc  eussell & fowtren si. US), 
upper cauline leaf. ’G. Wisuizent 8. Wats.: A a 203, G), 
basal leaf; B (Palmer 428, G), m niddle ews let C tp rin Red ay upper 
cauline leaf. G. Prineiet Rose: F et le 8978, "ee basal leaf. G. 
TENUE Hanks: ric. 11 (Schaffner 458 SN Y), basal leaf. G. arROPURPUREUM 
Heller: Fic. ay Sibecrs 2357, G), A, ae ine leat ‘B, basal leaf. G. GoLDMANII 
Rose: Fia. A (Ghiesbreght 6: peed cauline leaf; B (Nelson 3155, gs: 
cauline leat 6, MEXICANUM HBK. vy: aeraniral Small) : _ 
(Rose 2070, NY), lower cauline leaf. CRENATIF 
(Schneider 1029, F), basal leaf. G. Lozant Rose: ou. 16 (Pringle $994, ‘G 
cauline lea: 

Pia: All figures X 44. GERANIUM oo en FIG. 1 (Camp 
2624, “NI ), cauline toad, %. POTENTILLAEFOLIUM DC: Fic. 2 (Orcutt 3779, el 
cauline leaf lea: G, 708, Mb), eau Schlecht.: Fie. a A Palner 

ea. 0 
FIG. 

prin upper eB gk ‘Skutch i. ax G), ba “es ie word 5 ens ee uppe t ‘ . G. ARI 
upper os 5. aay TY ‘(Shu a (Rose, Painter * Rose 6496, abd =a 

: f; B, u - 8p.: , i 
G. 9 (Pal er 192), A (G), phd eaf; B (F), basa 
] paigormxuat Rydh. 716. n. a gue! 10 (Hint on 149 tty G), A , meg omer 

ll: FIG. (Bra 9 i See sar caulin 
Nn. sp.: Fig. 15 (Mexia 1671, F), — eauli A (U8), basal lat PS ( ny eauline 

‘ cauline 

P 
> i onod 

a es inal ; : Y tis era cei, G, Guiamaepra iat n., US), ae leaf. 
CLARUM Small: ria. 22 (Nelson 552, US), cauline leaf. 
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PL gos GERANIUM vege peer Rydb.: rig. 1 (ryPE), ascending. ier 
< 3%; Fig. 4 (isorypPE, G), seed X 10. G.u eager FIG. 
(TYPE), Infloreseenee-bra nch X “Ms $3 FIG. 7 Shihan petal x G. POTOSINUM 
Nn. Sp.: FIG. ihesy plant X %. G. SUBLAEVISPERMUM, n. SP. FIG. 5 (ryPE), 
seed X 10; Fic. 8 (TYPE), portion of a asenditing branch X 3%. G. WISLIZENI 
S. Wats.: sini % (TYPE), seed X 1 

Piate 5. GERANIUM BELLUM Rose: Fic. 1 (Rose, Painter & Rose 8738, F), 
portion of villous petiole X 10. G. ogg ap oe FIG. 2 (Moore 77, G), 

€ > 
FIG. 4 (Hinton 1887, G), petal with oy hairs X 4. G. ATROPURPUREUM 
Heller: ric. 5 (Stewart 13897, G), flower X 2. G. GrnrRYI, n. sp.: FIG. 6 
(TYPE), fruit X 2. G. CULMINICOLA, n. ving sginsh 8 (ryPE), flower X 6. 



ConTriB. Gray Hers. CXLVI. PLATE 2. 

G. 1, GERANIUM TROLLIIFOLIUM, 2, G. MADRENSE; 3) Gs 

ce G. aLpicoLa; 7, G. ALBIDUM; 

10. G. Prineet; 11, G. TENUE; 12, G. ATROPURPUR- 
Lear-OuTLINES, X 14: FI ’ . 

NIVEUM; 4, G. CHARUCANUM, 5, G. UNGUICULATUM, 0, 

8, G. Latum; 9, G. WISLIZENT, IU, 

gum; 13, G. GotpMANu; 14, CG. MEXICANUM V 

16, G. Lozanl. 

ar. RESIMUM; 19, G. CRENATIFOLIUM, 



Contris. Gray Hers. CXLVI. PLATE 3. 

rey 

» “20 34 22 
F G. Fic. 1, G. MonanTHUm; 2, G. POTENTILLAEFOLIUM; 3, oe ScHIEDEANUM; 4, G. BELLUM; 5, G. anpICoLA; 6A. G. ARISTISEPALUM Var. bbe 

, G. ARISTISEPALUM var. MICHOACANUM; 7, G. HERNANDEZII; 8, G. 5G SEE- SPERMUM; 9, G. DELTOIDEUmM; 10, G. HYSTRIcCINUM; 11, G. LILACINUM; a REPENS; > to. G. GUATEMALENSE; 14, G. FLACCIDUM; 15, G. LATILOBUM; ae G cUL- , G. Kerpert; 18, G, CRUCEROENSE; 19, G. sUBULATO-STIPULATUM; 20, G- MINICOLA; 21, G. CAROLINIANUM ; 22, G. cLaRuUM. 

AF-OUTLINES, X 4: 



Conrris. Gray Hers. CXLVI. PLATE 4 ATE 4. 

UNGUICUL ATUM, 
N. Sp.; 

FIG. 6, G. : 1@s. 1 and 4, GERANIUM DELTOIDEU u: Fics. 2 and 7, G. 

| SUBLAE VISPERMUM, N. SPp-; 
- 3; Aes . ‘pe eae M, Nl. Sp.} FIGS. 5 an 8, ear 
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New scientific names are printed in full-face type 

Calirrhoe, 24 cola, 14, 83, 91, 96, 96, 105, 106, 
p ; de’ toideum, 12, 14, 63, 

Dodecatheon, 19 67-70, 72, 105, 10 4: 
Tyopteris, 56 dissectum, var. 104: 

G flaccidum, 14, 83, 93, 94, 105, pl. 3; 
Goranion, 15 Fremontii, 38, 48; Gentryi, 13, 14, 
eranium sect. Caespitosa, 2, 3, 38; 63, 72, 74, 75-77, 105, 106, pls. 
sect. Incanoidea, 2, 18, series Bella, 1 & 5; geoides, 33-35; Goldmanii, 
3, series Nivea, 3, 48: sect. Mexi- 11, 48, 51, 52, 60, 105, pl. 2; 
cana, 2, 3, 63; sect. Striata, 2, 3, 63; gracile, 46; guatemalense, 14, 15, 
sect. Sylvatica, 2 » 104; seri 79, 82, 83, 88, 91, 96, 105, pl. 3: 
Ambigua, 8, 24; series Atropur- Hernandezii, 3, 12, 13, 32, 62, 63, 

9, 45; series Bella, 5-7, 9, 67, 68, 72, 103-105, pl. 3; Hin- 
18, 41, 48, 54, 62; series Carolini- —_ tonii, 12-14, 77, 80, $2, 105, pl. 1; 
ana, 6, 9, 102; series Crenata, 4, 5 hirtum, 104; cinum, 5, 13, 
7, 9, 17, 37, 41; series Deltoidea, 3, 63, 72, 74-76, 105, 106, pls. 3 & 5; 
6, 7, 9, 62, 65; series Lata, 7, 8,26,  Kerberi, 14, 83, 88, 93, 95, 96, 98, 
27, 35, 37, 38, 47; series Nivea, 4, 5, 100, 1 1. 3; Langloisii, 102; 
7, 8, 17, 18, 21, 24, 38, 48; series _ lanuginosum, 102; latilobum, 14, 
Repentia, 4, 7, 9, 7; series 62, 63, 70, 72, 74, 76, 105, pl. 3 
esima, 7, 8, 35; series "Trolliifolia, latum, 11, 26-28, 30, 32, 35, 37 

, 8, 16; series Vulcanicola, 6, 7, 9, 105, 106, pls. 2 & 5; lilacinum, 13, 
8, 80, 82, 91, 103; acaule, 21; , 63, 67, 72, 74, 76, 77, 105, pl. 3; 

albidum, 11, 30, 35, i longipedicellatum, 61; Lozani, 12, 
pl. 2; alpicola, 5, 9-11, 17, 18, 2 48-51, 55, 62, 105, pl. 2; madrense, 
22, 24, 56, 105, pl. 2; andicola, 12, 10, 16, 17, 19, 22-24, 105, pl. 2; 
48, 52, 59-62, 105, pl. 3, var. brevi- mexicanum, 3, 10, 27, 35-38, 86, 

61, 62, var. ee 87, 103, 104, var. macranthum, 84, 
Vv 

orma cote — tum, 61, var. : 
vel forma ngipedicellatum, 61; typi 9, 36, 37, 105, pl. 1; 

aristatum, 64, 65; um, monanthum, 4, 11, 48, 50, 52, 55, 

6, 11, 26, 62, 63, 65, 67, va 56, 105, pl. 3; Nelsonii, 20, 
» 66, 106, pl. 3, niveum, 10, 17-24, 26, 105, pl. 2; 

64, 105, 3; anum, 4, 10, 27, 30, 32, 65 
Arsenianum, 57 tropurpure- 67, 105, 1; oreganum, 17; 

, 3, 5, 7, 10, 11, 45, 47, 48, 104— Palmeri, 57, 58; Parryi, 38, 40, 48; 
106, pls. 2 & 5; atrum, 102; bellum, atifidu 59; pedunculare, 

30; potentillae- 5, 12, 18, 48, 80, 51, 55, 59, 60, 62, 53; rum, 29, 
, oe flan 11, 48, 48, 49, 51, 82, 54-56, 59, 

46, 47, 104, var. ci c 60, 105, pl. 3; 0, 38, 
cens, 33, satin toe 103; ” 41, 43, 44, 106, nglei 
carolinianum, ‘4, 5, 7, 14, 44, 45, 10, 17, 38, 40, 41, 43, 105, pl. 2; 
102, 103, pl. charucanum, 10, pulchrum, 78, Pu 57-59; 

17-19, 23, 24, 105, pl. 2; el ‘ radiatum, 101; regale, 84, 85, 87; 

» 12, 80, 82, 105, pl. 3; ns, 13, 77, 78, 80, 91, 105, 
, 104; crenatifoli pl. 3; um, 36, 37; - 

9, 10, 17, p22 so chiedeanum, 11, 12, 48, 
crena: = sg dine ety Pa, 49, 51, 52, 54-56, 58-60, 104, 105, 

( i pls. Seemanni, 3, 4, : 83, 100, 102, Os, rE 4 sueilial 1 & 3; 14, 15 , 105, pl. 3; cue um, 
at, var. dongntann. 21; culmini- B4, 36, 73, 77, GF, 83, 87, 88, 91, 93, 

107 
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94, 98, 100, 105, 106, pls. 3 & 5 Ge mek 105, 106, pls. 2 & 4; viscosissi- var. macran nthum, 84, 87, var. um, 17, 18; vulcanicola, 14, 83, minoriflorum, 84, 87; striatum, 3; 88, 92, 93, 95, 105, pl. 1; Wislizeni, sublaevispermum, 6, 12, 13, 35, 3, 7, 11-14, 27, 28, 30, 34, 35, 70, 72, 63, 68, 69, 70, 105, 106, pls.3&4; 1s" 106, baa 
subulato-stip 

cum, 15; temascaltepecense, 36, 37, Pelargonium, 101 

3-45, 103, , pl. 2; texanum, Rhamphocarpus, 15 
102; trolliifolium, 4, 10, 16-18, "26. Robertiella, 15 
05, pi. 2; unguiculatum, 10, 24, Robertium, 15 
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