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VEGETATION OF AMCHITKA ISLAND, ALEUTIAN ISLANDS, ALASKA

By Hansrorp T. SHACKLETTE and others

ABSTRACT

An Empetrum heath blankets the low plateaus of Amechitka
Island, except where interrupted by streams, lakes, sand
dunes, and man-made disturbances, This heath is composed
of low shrubs of Empetrum, Vaccinium, Loiseleuria, and vary-
ing amounts of many species of sedges, grasses, forbs, lichens,
and bryophytes. Lakes and pools contain the aquatics Hippuris,
Isoétes, Ranunculus, Limosella, and Subularia, and poorly
drained areas around them support communities composed
largely of Carex or Sphagnum. Moss mounds are abundant
throughout, and bird-perch mounds occur near the coasts. The
steep cliffs along the shores support a distinctive flora in which
Saxifraga, Potentilla, Draba, BEurhynchium, and Ramalina are
predominant. Dense stands of Elymus grow intermixed, at
places, with Anemone and Ligusticum on the margins of the
plateaus near the sea coasts. Beaches of sand and cobbles
commonly have a band of Honckenye near the water and popu-
lations of a tall Senecio among the driftwood. Sand dunes are
vegetated with dense stands of Elymus and other grasses or, if
pebbly, with colonies of Rhacomitrium, Schistidium, Ulote, and
Andreaea.

At altitudes between 400 and 600 feet the Empetrum mats
lie in strips on unstable pebbly or rocky mineral soil; Saliz,
Loiseleuria, Luzula, Cladonia, and Thamnolia may also be com-
mon components of the mats. On the unstable soil between the
strips, a few mosses (Andreaea, Rhacomitrium, and Schist-
idium), Koenigia, Juncus, and Sawifraga grow as scattered
colonies or individual plants.

Solifluction ridges and frost-moved cobble deposits at alti-
tudes between 600 and 900 feet are sparsely colonized with inter-
mixed Draba, Sibbaldia, Diapensia, Lupinus, Potentilla, Con-
ostomum, Luzula, Veronica, and Rhacomitrium. Mountain
streamsides and late-melting snow beds have extensive cover
of Anthelia, Nardia, and Marsupclla, with Sazifraga, Geum,
Pyrola, Leptarrhena, Hippuris, Viahlodea, and other vascular
plants.

At altitudes between 900 and 1,100 feet most areas are covered
with boulder fields in which only a few heath mats of Empetrum,
Salir, Rhododendron, Vaccinium, and Loiseleuria occur. On the
highest peaks, where winds commeonly are very strong, only
Carer circinnata and Agrostis borealis grow among the bolders
and outcrops that support Umbilicaria, Ocrolechia, Parmelia,
and other saxicolous lichens.

The following numbers of plant taxa are reported to occur
on the istand: Vascular plants, 198; bryophytes, 153, lichens.
84; fungi, 25; and algae, 173; total taxa reported, 633. These
taxa are distributed among the 15 habitats and 41 plant com-
munities that are described in this report. Numbers of taxa that
are reported for the first time to occur on Amchitka Island
are: Vascular plants, 47; bryophytes, 145; lichens, 75; fungi,

25 (no earlier reports known) ; and algae, 173 (no earlier re-
ports known).

The following taxa were found for the first time in the Aleu-
tian Islands: Vascular plants—Diapensia lapponica subso.
obovate and Poa alpine; bryophytes—Aongstroemia longipes,
Anastrophyllum sphenoloboides, Anomobryum concinnatum,
Brachythecium acutum, B. salebrosum, Bryum arcticum, B. prl-
lens, B. salinum, Dicranella subulata, Gymnocolea inflata,
Hypnum imponens, Lophozia opacifolia, Lophozia incisa, Mie-
lichhoferia macrocarpa, Polytrichum sphaerothecium, Sphenolo-
bus saccatulus, and Tortula mucronifolia; fungus—Nidvla
candida.

Of the taxa listed above, the following were also found for
the first time in Alaska: Anastrophyllum sphenoloboides, Bra-
chythecium acutum, Hypnum imponens, Lophozia opacifolia,
Nidula candida, Polytrichum sphaerothecium, and Sphenolobus
saccatulus (first report of its occurrence in North America).

Five new species and a new variety of protists are described
in this report—Chlamydomonas alaskensis, C. subangulosa, Os-
cillatoria facilis, Pseudanabaena granulifera, Raphidonema
gracile, and Synechococcus cedrorum var. pallidus.

INTRODUCTION
By HANSFORD T. SHACKLETTE
OBJECTIVES AND LIMITATIONS OF THESE STUDIT'S

The studies reported in this paper were designed to
inventory land and aquatic plants that grow on Am-
chitka island and to describe the relationships of plant
species and plant communities to climatic and edaptic
factors. The fresh-water and soil algae and the fungi
listed in this report were collected incidental to other
studies; therefore, the lists do not represent the totfal
microflora. The fungus Nidula candida (Peck) White,
collected during these studies, was reported by Reeves
(1968) ; other collections of fleshy fungi have not be-n

‘identified. Marine algae were not included in this stuc'y.

At the time of the investigations, access to the moun-
tainous parts of the island was difficult because of poor
roads and generally inclement weather; according'y,
only a short time was spent at some mountain sites.
Many sites on other parts of the island were studied in
detail in both summer and winter. Plant communities
in all major kinds of environments were examined affer
traveling on foot or by truck or helicopter to 40 study
sites (fig. 1). Dense fog in summer and very strong ecld
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INTRODUCTION 3

winds in winter at times prevented effective field stud-
ies, and good-quality photographs were difficult to ob-
tain under the generally overcast sky. Quantitative eco-
logical studies that were begun are incomblete and are
not discussed in this report.

BOTANICAL STUDIES THAT HAVE BEEN CONDUCTED

The first known botanical investigation of Amchitka
Island was made by W. H. Dall of the U.S. Coast Sur-
vey on July 30, 1873. His collection of plants is in the
U.S. National Herbarium and the Gray Herbarium of
Harvard University (Hultén, 1960, p. 12). No other
plant collections were made until June 11-12, 1929, when
Misao Tatewaki and K. Takahashi visited Constantine
Harbor. This area was visited by Yoshio Kobayashi in
the summer of 1931. The reports of these Japanese bot-
anists were given by Akiyama (1933), Tatewaki and
Kobayashi (1934), and Satake (1932). Eric Hultén
collected plants on this island July 9, 1932, near “Square
Bluft” (Bird Cape) and in the middle of the north
shore. Reports of these collections, as well as sight rec-
ords, are given in his “Flora of the Aleutian Islands”
(Hultén, 1960). In 1936 O. J. Murie collected plants
on Amchitka Island while studying the avifauna.
Hutchison (1942, p. 783) spent 2 days at Constantine
Harbor in the late summer of 1936 and collected about
50 species of flowering plants. These specimens are in
the British Museum (Hutchison, 1937, p. 144-145). On
August 22, 1949, George A. Llano collected lichens
and bryophytes on this island.

The first systematic collecting of bryophytes, lichens,
and vascular plants on Amchitka Island was done by
H. T. Shacklette, in connection with U.S. Geological
Survey investigations, in November and December 1965,
August 1966, and June and July 1967. E. E. C. Clebsch
collected vascular plants and made ecological observa-
tions on the island in late June 1967, and A. J. Sharp
collected bryophytes in early July of the same year. J.
A. Erdman, M. A. Heifner, J. R. Keith, W. M. Klein,
and H. T. Shacklette collected plants and conducted
ecological studies in July 1967; these studies were con-
tinued in August 1967 by Klein and Heifner, assisted by
R. T. Ward and W. L. Slauson. In September and Qc-
tober 1967 and in January and early February 1968, C.
A. Amundsen and Clebsch continued their ecological
studies on the island. Shacklette and Erdman collected
plants and studied the phytoecology of the island Feb-
ruary 5-20, 1968. These studies were continued by
Keith, Heifner, and Slauson during March 19-26, 1968,
and by R. L. Dix, Kenneth Bierly, Richard Cooley,
Heifner, David Putman, Slauson, and Walter Younkin
for various periods during the summer of 1968.

350-274 O - 69 ~ 2

NOMENCLATURE, AND NOTES ON COLLECTIONS

The nonmenclature of the plant species in this report
generally adheres to that of the following sources:
Vascular plants, Hultén (1968) ; mosses, Crum, Steer?,
and Anderson (1965); lichens, Hale and Culberson,
(1966) ; and liverworts, algae, and fungi, from various
sources as judged authentic by Herman Persson, H. Sku-
ja, and L. W. Durrell. Some species found on Amchitka
Island are not listed in the generally accepted references
given above. For these species the nomenclature fol-
lows the usage of specialists in the particular taxo-
nomic group.

Most plants listed in this report were collected by
Shacklette, and they bear his collection numbers. Fe
made approximately 790 numbered collections on Am-
chitka Island, each at least in triplicate, and one speci-
men of each is held in the U.S. Geological Survey herb-
arium in Denver, Colo., for eventual deposit in the U.S.
National Herbarium. The other two specimens of each
collection were distributed as follows: Vascular plants
and bryophytes to the Herbarium of the Swedish Natur-
al History Museum, Stockholm, and to the Herbarinm
of the University of Michigan Museums, Ann Arbor:
and lichens to the Herbarium of the Botanical Museurn,
Oslo, and to the Herbarium of the University of Colo-
rado Museum, Boulder. The algae collections were se-
regated from the bryophyte and /soétes collections, ard
the segregates are either being held at the University of
Uppsala or being cultured from soil samples at Colorado
State University.
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DESCRIPTION OF THE ISLAND AND ITS VEGETATION

By HANSFORD T. SHACKLETTE
GEOGRAPHY

Amchitka Island, the southernmost of the Rat Islands,
has an area of 114.1 square miles and is the fifth largest
Aleutian Island (Coats, 1956, p. 86). The island is
about 35 miles long, in a northwesterly direction, and
is 3 to 5 miles wide (Powers and others, 1960, p. 522).
The Bering Sea is to the north, and the Pacific Ocean,
to the south; therefore, the island is in a region of tur-
bulent winds and waters.

The settlement of the island by the Aleuts occurred
more than 4,000 years ago, and until Russian occupation
the island apparently supported a relatively large native
population (Powers and others, 1960, p. 552). The loca-
tions of 40 villages are indicated on a map by Guggen-
heim (1945, p. 22-23), who reported that many sites
had been plundered during the military occupation of
World War II. All known sites of Aleut huts (bara-
baras) are along the coasts, commonly on sandy de-
posits. At least one barabara was still habitable in Feb-
ruary 1968, but all that remains to indicate the location
of most huts is a rectangular pattern in the vegetation.

The Russian expeditions to the Aleutian Islands in
the 18th century were for the purpose of obtaining furs
of sea otter (Barbeau, 1958, p. 28-32). A Russian vil-
lage, inhabited by Aleuts and people of Russian de-
scent, was established at Constantine Harbor and ap-
parently flourished for many years; however, when
Hutchison (1937, p. 145) visited the island in 1936, it
was entirely uninhabited, although the Russian church
was in a good state of preservation. At present, the only
remaining evidence of this early habitation is a small
cemetery at the head of Constantine Harbor in which
the most recent tombstone bears a death date of 1930.

In 1913 the entire Aleutian Island chain was set aside
as a National Wildlife Refuge under the supervision
of the Fish and Wildlife Service, U.S. Department of
the Interior. From January 12, 1943, until early Novem-
ber 1950, Amchitka Island was used as a military base
and, at times, was occupied by thousands of troops.
Many square miles of the eastern part of the island are
today littered with the ruins of military buildings, most
of which are uninhabitable. During this occupation, an

extensive network of roads and three airplane runways
were built in the general area of Constantine Harbor,
and one road was constructed from this arsa to the
northwest point of the island—a distance of about 30
miles. Apparently, there have been no permanent resi-
dents or commercial establishments on the island since
the military occupation of World War II.

From 1946 to 1963 the island was visited from time
to time by personnel of the Fish and Wildlife Service,
the U.S. Weather Bureau, and the U.S. Geological
Survey (Coats, 1956, p. 84; Powers and others, 1960,
p- 552). In 1964 work was begun to prepere a site
for nuclear testing, and in October 1965 an 80-kiloton
nuclear device, buried at a depth of 2,300 feet, was det-
onated (Army Research and Development 1"ewsmag-
azine, 1966).

No native land mammals are on the island. Norway
rats were introduced probably during World War II
and are now abundant on the eastern half of the island,
occurring most commonly along the coasts. Foxes, as
well as feral dogs remaining from the military occu-
pation, were exterminated after 1945 by the Fish and
Wildlife Service as a measure to encourage birds to nest
on the island. Sea otters, Stellar’s sealions, and harbor
seals are common in some coves and on the beaches.
There are no ants on the island (Hultén, 1960, p. 29),
mosquitoes (if present) are rare, and earthworms are
not common, but, certain species of Diptera and Hymen-
optera are numerous. The avifauna was reported by
Murie (1959), Kenyon (1961), and others; waterfowl,
ocean birds, and eagles are abundant, and p*tarmigans
are frequently seen on the heath. The only trees on the
island are several Sitka spruce (Picea sitchensis), now
about 3 feet high, that were planted in front of military
buildings during the war. Several species of weedy
herbs were probably brought to the island by man,
but they constitute an insignificant part of the present
flora.

CLIMATE

The Amchitka Island climate is maritime, being cool,
stormy, and cloudy throughout the year (Arctic
Weather Central, 1950). Average temperatures range
from 0°C in January and February to 9°C in August
(extreme low, —9.5°C in January ; extreme high 18.5°C
in July). Partial to complete cloud cover is rearly con-
stant; it ranges from 99.7 percent of the time in July
to 96.8 percent of the time in October. During the sum-
mer, fog occurs more than 50 percent of the time, and
complete overcast occurs more than 65 percent of the
time. In the winter, there is less fog and overcast. Aver-
age wind speeds range from 22 knots in January to 14
knots in June and July (monthly maximums of 52-100
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knots). Precipitation averages 85 inches annually, in-
cluding snowfall of 70 inches. The above summary of
the climate is based on records made from 1943 to 1948
at the airbase (alt 225 ft) ; doubtless, the mountainous
part of the island is colder and windier.

In this study, soil temperatures were measured with a
recording thermograph for 9-day periods in each of 4
months. For these periods, averages of hourly temper-
atures, measured at a depth of 20 ecm (centimeters)
below the surface of the organic mat (a depth consid-
ered to be within the zone of greatest root activity),
follow: June, 5.0°C; July 7.7°C; August, 7.2°C; and
February, 0°C.

Barometric pressures fluctuate frequently and often
greatly. During the 2-week period February 9-19, 1968,
high pressures of 29.48, 28.70, and 29.82 inches of mer-
cury alternated with low pressures of 28.23 and 28.15.
Abrupt changes in weather generally accompanied
these barometric fluctuations.

PHYSIOGRAPHY AND GEOLOGY

The physiography and geology of Amchitka Island
were described by Coats (1956) and by Powers, Coats,
and Nelson (1960). The discussion that follows 1s based
on these reports.

The three landforms on the island are, from east to
west, low plateaus, rugged mountains, and high
plateaus (fig. 1). This varied topography is thought to
have been developed from plateaus of low relief that
were somewhat disturbed by block faulting and were
modified by dissection to greatly different degrees by
marine, stream, and glacial erosion.

Elevated wave-cut platforms, at altitudes ranging
from 135 to about 500 feet, constitute the lower plateaus
of the island. Several successive marine benches com-
monly are present; many are poorly drained and have
lakes of different sizes and shapes. On eastern Am-
chitka Island, glacial boulders occur beneath marine
gravels at altitudes of more than 100 feet.

The mountainous part of the island is between Chitka
Point and Windy Island and is a sinuous ridge that
dividesthe drainage to the Pacific Ocean and to the Ber-
ing Sea. This ridge has several summits exceeding 1,100
feet in altitude, and the summits are separated by four
passes at altitudes of about 750 feet. Five prominent
spurs extend from the main ridge and form divides be-
tween major compound amphitheater valleys that head
in the main ridge. Parts of the ridge and spur summits
are gentle slopes eroded across the local rock structure
and are remnants of an erosional surface of very low
relief, but it is not known whether the cut surface has
been glaciated or even whether it is subaerial or sub-
marine in origin. At the base of the steep slopes leading

from the headwalls of the amphitheater valleys sre
benches or remnants of valley floors at altitudes of 700
to 800 feet in most places. Most of the bedrock surface
of the benches is grooved and striated, and tarns sre
present on some benches and valley floors.

High plateaus occur in the segment of the island
northwest of Windy Island, at altitudes between 700
and 800 feet. Two separate areas of undissected surfsce
form the two mesas at the west end of the island. The
high-plateau surface is underlain by colluvium of
angular rock fragments.

The oldest rocks, probably early Tertiary in age, cre
voleanic ash, tuff, breccia, and lava flows generally of
andesitic composition that apparently were largely
erupted and emplaced under the ocean. These rocks
were deformed, uplifted, and eroded before and during
deposition of the interbedded conglomerate, basaltic
breccia, and tuff of a later sequence of Oligocene or pos-
sibly early Miocene age. Erosion reduced the mass to a
surface of low relief, now at an altitude of about 1,100
feet, that was possibly a submarine shoal. Marine sar.ds
and cobble conglomerate are now exposed at altitudes
of up to 600 feet.

During late Tertiary and Quaternary times, uplift of
at least 500 feet, and possibly more than 1,100 feet, took
place differentially and spasmodically. Abandoned sea
cliffs and beach deposits are inferred to be structurally
dislocated remnants of shoreline features of a late Pleis-
tocene interglacial sea level, judged from the fact that
the fauna of the beach deposit is characteristic of water
warmer than that which now surrounds the island.

SOILS

The soils of Amchitka Island have been insufficiently
studied to be classified by soil series; hence, at present
they can be placed only in the great soil groups to which
they appear to belong. The following outline of these
soi]l groups that are represented by the soils on this
island is based on the classification of Alaskan soils by
Kellogg and Nygard (1951, p. 33) and on certain ccn-
cepts of tundna soils on Kodiak Island that were pro-
posed by Rieger and Wunderlich (1960, p. 27-32).

A. Zonal soils
1. Tundra
a. Without permafrost (Ando soils of Rieger snd
‘Wunderlich)
B. Intrazonal soils
1. Bog
2. Half Bog
C. Azonal soils
1. Alluvial
a. From local alluvium
2. Lithosol
3. Regosol
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Rieger and Wunderlich (1960, p. 27) classified certain
soils as Ando soils; these same soils were classified
earlier by Kellogg and Nygard (1951) as “Tundra
without permafrost.” Inasmuch as microclimates and
soils on Kodiak Island are similar in many respects to
those on Amchitka Island, it is possible that some of the
Tundra without permafrost soils of the latter island
should be named Ando soils. They are, however, not so
strongly influenced by volcanic ash as are those of
Kodiak Island.

In 1960 the Soil Survey Staff, U.S. Department of
Agriculture, published a new system of soil classifica-
tion and in 1967 they expanded and refined the system
in a supplement. Their definition of soil requires that
plant life be supported ; however, an area covered with
water that supports only floating plants or with rocks
that support only lichens is not considered to have soil.
The lower boundary of soil is considered to be (Soil
Survey Staff, 1960, p. 1) “the vague lower limit of
common rooting of the dominant native perennial
plants, or the vague lower limit of the genetic horizons,
whichever is the deeper.” Within the limits of this
definition, an extensive system of classification and
nomenclature was developed on the premise that soils
should be classified by their properties rather than by
their genesis. (For a review, see Shacklette, 1961.) If
the soils of Amchitka Island are to be fully classified
by the system of the Soil Survey Staff, a much more
intensive study of their properties than has yet been
made will be necessary. This new system classifies soils
into so many more groups than is possible under the
old system that only examples considered to be typical of
a Great Soil Group are classified below—that is, there
probably is more than one subgroup in an order on
Amchitka Island. The correlation of the old and the
new systems of classification, insofar as it can be done
at present, is given below.

Tundra without permafrost—If these soils on
Amchitka Island are to be related to Ando soils, the
following classification is suggested (Soil Survey Staft,
1960, p. 136-140; 1967, p. 89-90) : Order, Inceptisols;
suborder, Andepts; great group, Cryandepts; and sub-
group, Lithic Cryandepts. If, however, the small
amount of ash in their horizons as a whole is considered
to be most characteristic, they are classified as follows
(Soil Survey Staff, 1960, p. 136-143; 1967, p. 107-108) :
Order, Inseptisols; suborder, Umbrepts; great group,
Cryumbrepts; and subgroup, Lithic Cryumbrepts.

Bog and Half Bog.—Because the new system is not
yet complete, these soils can be classified only as being

in the order Histosols (Soil Survey Staff, 196C. p. 247-
248). However, some of the Half Bog soils may belong
to a different order, and they could be classified further
if sufficient data were at hand.

Alluwvial—These soils cannot be correlated with the
new system on the basis of available data.

Lithosols—The Amchitka Island lithosols are classi-
fied as follows (Soil Survey Staff, 1960, p. 186-189;
1967, p. 93): Order, Inseptisol; suborder, Aquepts;
great group, Cryaquepts; and subgroup, Histic Crya-
quepts.

Regosols—These soils, at both high and low altitudes
on Amchitka Island, are classified as follows (Soil Sur-
vey Staff, 1960, p. 136-143; 1967, p. 98) : O~der, In-
septisol ; suborder, Qchrepts; great group, Cryochrepts;
and subgroup, Lithic Cryochrepts.

The most recent worldwide classification cf soils is
that of Ball (1967), who devised a system for coding
soils found in terrestrial biological communities that
may be proposed for conservation in the International
Biological Program. This classification recoynizes 13
categories of soil that are designated by letter symbols
with number subscripts. By eliminating the categories
of soils that do not occur on Amchitka Island, the au-
thor has prepared a key to the soils of Amchitl-a Island,
using the system of Ball (1967, p. 123-124), as follows:

1. Soil with dominantly organic surface horizon at least
50 cm deep. If total soil depth less than 50 cm, then
surface organic horizon directly succeeded by un-
altered rock—soil type O.

Soil without dominantly organic surface Forizon or
with organic surface horizon succeeded by mineral
soil at less than 50 cm depth—2.

2. Well drained (that is, no evidence of strong im-
pedance or waterlogging above 40 cm depth)—3.

Poorly drained (that is, evidence in mottled colors
of strong impedance or waterlogging nearer sur-
face than 40 cm)—Soil type Pe.

3. Immature profile (that is, with weakly developed
shallow soil formation, possibly with little bio-
logical activity)—4.

Well-developed horizon sequence with moderate to
strong biological activity—5.

4. Immaturity resulting from climatic factors; for ex-
ample, very low rainfall or temperature, or both—
soil type I,

Immaturity resulting from lack of time for soil for-
mation to proceed ; for example, on recent alluvium,
dune sands, and eroded surfaces—soil type I,























































































PLANT SPECIES

Hieracium triste Willd. 7561, 11a. Not common ; found only
at altitudes above 300 feet.

*Petasites frigidus (1.) ¥ranch. 7624, 4e; 7845, 4b. Not com-
mon. Flowers the first of June, before the leaves are well
developed.

Senecio pseudo-arnica Less. 7503, 1a, Abundant on all sandy
or pebbly beaches; at places forms dense stands of tall
(as much as 1.3 m) succulent plants; never found inland.
Flowers in mid-August.

Taraxracum trigonolobum Dahlstedt. 7491, 3b. Usually grows
in crevices of sea cliffs, but occasionally occurs on road-
sides. Tatewaki and Kobayashi (1934, p. 89-90) described
a new species, 7. aleuticum Tatewaki & Kitamura, from
Amchitka Island, but Hultén (1960, p. 8366) considered it
to be 7. trigonolobum.

CORNACEAE

Cornus canadensis L. x succica L. (See Hultén, 1960, p.
274-275.) No specimens of Cornus that matched Hultén’s
desecription of this hybrid were found.

Cornus suecica L. 7404, 4a. Abundant in the moss and lichen
mats at medium to low altitudes. Flowers in mid-June to
early July and produces bright-red fruits abundantly.

CRUCIFERAE

Aphragmus eschscholtzianus Andrz. (See Hultén, 1960, p.
206.)

*Cardamine bellidifolia L. Erdman 567, 12b. Rare; appar-
ently restricted to unstable, nearly bare, rocky soil at high
altitudes.

Cardamine umbellata Greene. 7474, 10b; 7846, 4b; 7903, 3c;
7997, d4e. Abundant in a wide variety of habitats at alti-
tudes below 400 feet.

Cochlearia officinalis subsp. oblongifolia (DC.) Hult. 7614.
3b. Occurs typically on the thin wet soil cover of coastal
cliffs.

*Draba aleuticea Ekman. 7571, 12b. Rare; apparently re-
stricted to solifluction slopes, where it forms dense
rosettes.

Draba hyperborea (1.) Desv. 7615, 3b; 8022, 3b., A charac-
teristic species of crevices in sea cliffs. Flowers in June
and July; the large petals are cream colored.

*Subularia aquatica L. 8028, 8b. ¥ound flowering the middle
of June in a shallow rock-bottomed pool. Petals of the
minute stellate corolla are white on the upper side and
light blue on the lower side.

CYPERACEAE

Carex anthoranthea Presl. 7465, 4b; 7657, 6a. Grows on
ridges in the Empctrum heath and in wet sedge meadows;
nonstooling ; never forms large colonies.

=Carer bigelowii Torr. 7587. 13a. Apparently very rare, oc-
curring only in snow-bed communities. Tatewaki and
Kobayashi (1934, p. 108) reported C. rigida Good. from
Amchitka Island; this report probably should be referred
to C. bigelowii.

Caregx circinnata C. A. Mey. 7606, 14b; 7891, 12a ;8228, 14b.
This is one of two vascular plant species that can endure
the most severe weather of mountain summits, and al-
though it fruits very sparingly, at places it forms large
colonies.

*Carex dioica subsp. gynocratcs (Wormsk.) Hult. Kiein 2710,
4a. Found on a hummock in the center of a pond.
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Carcr kelloggit W. Boott. 7485, 8a; 8031, 8b. Commonly oc-
curs in wet sandy soil at low altitudes, where it forms
dense stools.

Carex lyngbyaei Hornem. 7451, 6a; 7467, 4a; 7478, 4b;
7587, 4c; 7658, 6a; 8199, 5b. Occurs in many different
habitats at low altitudes and ranges in height from about
10 cm at unfavorable locations to nearly 2 m where grow-
ing in streamside alluvium.

Carexr macrochaeta C. A. Mey. 7478, 10a; 7610, 14a. Wide-
spread and abundant on the low plateaus.

Carexr nesophila Holm. Questioned as oceurring on Am-
chitka Island by Hultén (1960, p. 122-123) on the 1 2sis
of the report of C. macrochaeta var. subrigida Kuek.
apud Macoun by Tatewaki and Kobayashi (1934, p. 107).

Carex plurifiora Hult. 7536, 4c; 7656, 6a; 8221, 13b. Com-
mon in the Empetrum heath.

Carex saxatilis subsp. laxa (Trautv.) Kalela. 7586, 13a. Ap-
parently rare; found only in a snow-bed community.

Carex stylosa C. A. Mey. 8185, 4a. Found only in the Empe-
trum heath on the low plateaus.

Eriophorum russeolum subsp. rufescens (Anders.) Hyl.
7428, 6a; 7534, 8a; 7655, 6a; 8026, 6a. The heads range
in color from white to slightly tawny. The rhizomes are
deeply buried in a tough layer of fibrous peat.

Eriophorum russeolum var. majus Sommier. Collected on
Amchitka Island by Hutchison (1937, p. 229) who wrote,
“A very handsome species of bog-cotton with large pale
golden tufts.” This collection was identified by Hultén
but was not recorded from Amchitka Island in his f'ora.
The species was reported from Amchitka Island by Tate-
waki and Kobayashi (1934, p. 110). It was not found
during the present study, although especially sought.

*Trichophorum caespitosum (L.) Hartm. 8283, 4b. Found
only in moss and lichen ma'ts on the lower terrace at
Chitka Cove.

DIAPENSIACEAE

==Diapensia lapponica subsp. obovata (F. Schm.) Hult. 7570,
12b; Klein 2829, 12a. This collection provides an imrvor-
tant range extension for the species. Found growing
among andesite pebbles of a wet solifluction slope ard in
a fell-field. The flowering season was past in mid-August.

EMPETRACEAE

Empetrum nigrum subsp. nigrum Hult. 7295, 4a; 7535, 4c;
8054, 14a, Erdman 547, 4a. The most abundant and char-
acteristic plant on the island. It flowers in early May,
and on June 5 the green fruits were almost full size.

EQUISETACEAE

Equisctum arvense L. 7434, 10c; 7495, 2a; 7626, 4a; 7914,
10c. Abundant and widespread in many habitats, but best
developed as colonies on sand dunes and disturbed mireral
soil. The sporangia mature in early June and are pro-
duced in abundance.

ERICACEAE

Cassiope lycopodioides (Pall.) D. Don. 7254, 14a; 7567, 12a ;
7852, 12b; 8053, 14a. Commion in the Empetrum heath. but
usually depauperate. At high altitudes it is a major com-
ponent of the discontinuous heath patches. Flowers in
June and early July.
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Loiseleuria procumbens (L.) Desv. 7264, 14a; 7867, 10c.
Common and well developed in the Empetrum heath;
flowers profusely in mid-June.

*Rhododendron camtschaticum subsp. camtschaticum Hult.
8216, 12a. Apparently occurs only in small patches of
heath near the mountain tops. Flowers in late July.

Vaccinium uliginosum subsp. microphyllum Lange. 8217,
12a. Found only with Rhododendron; neither flowering
nor fruiting.

Vacecinium vitis-idaea subsp. minus (Lodd.) Hult. 7296, 4c.
Most commonly occurs in moss mats of the Empetrum
heath and on moss mounds. Flowers very sparingly and
none was observed to bear fruits. Some leaves turn bril-
liant red and persist through the winter.

GENTIANACEAE

*@entiana amarelle subsp. acute var. plebeja (Cham. &
Schlecht.) Hault. 7400, 10a. Found only on a disturbed
soil bank. The corolla is dull blue to lavender and is pro-
duced in early August.

*Gentiana aleutica Cham. & Schlecht. 7862, 10b; 7683, 10b :
8191, 14a. Two color forms occur together—one with
white, the other with dull purple, corollas. Flowers in
late July and early August.

GERANIACEAR

Geranium erianthum DC. (Hultén, 1960, p. 256, listed as a
sight record only.) This very conspicuous plant was
sought during the present study without success. If it
occurs on this island now, it is rare. It was not found on
Rat Island, but was common on Shemya Island.

GRAMINEAE

Agrostis alaskana Hult. 7515, 4f. Found only on a peat bank
near Constantine Harbor. Considered by Klein, in his
discussion of plant species in this report, to be A. borealis
Hartm.

*Agrostis borealis Hartm. 8230, 14b. Found only at altitudes
above 900 feet.

*Agrostis erarate Trin. 738, 2a; 7794, 2a. The culms of this
plant spread horizontally and are closely appressed to the
sandy deposits on which they grow.

Alopecurus aequalis Sobol. 7460, 8b ; Erdman 555, 8a. Found
only in shallow pools and other very wet locations.

Bromus sitchensis var. aleutensis (Trin.) Hult. 7492, 2a.
On sand and shell deposits at South Bight.

Calamagrostis nutkaénsis (Presl) Steud. 7213, 4¢; 7291, 4c:
7294, 4c; 7383, 10a; 7519, 3d: 7538, 4c. The most common
and widespread grass on the island. It forms almost pure
stands on roadside banks, but is not abundant at high
altitudes.

Deschampsie alpina (L.) Roem. & Schult. Cited from Am-
chitka Island by Tatewaki and Kobayashi (1934, p. 97).
Haltén (1960, p. 85). however, doubted that this species
occurs in Alaska. '

Deschampsia beringensis Hult. 7475, 4b: 8188, 2a. Common
in open areas of the Empetrum heath. The spikelets are
purplish red. Considered by Klein, in the section on plant
species in this report, to be D. caespitosa (1.) Beauyv.

Deschampsia caespitosa subsp. orientalis Hult. 7412, Sa
Occurs at the margins of shallow pools, as well as on com-
pacted roads.

Elymus arenarius subsp. mollis var. mollis Hult. 7289, 2b:
7520, 3d. Occurs in large stands only near the coasts.

although single plants are widespread at low altitudes.
At some locations it forms many dense cylindrical stools,
as much as 0.5 m high, that are separated by narrow
passages between the stools. The development of this
unusual type of growth pattern was observed only on
slopes and probably is caused by soil creep.

Festuca brachyphylla Schult. 7612, 14a; 7999, 14b. A copro-
philous species on this island, found only on the summits
of bird-perch mounds, where it forms a very dense turf.
Considered by Ktein, in his section on plant species in this
report, to be F. ovina var. brachyphylla (Schult.) Piper.

*Festuca rubre L. 7297, 6a; 7408, 4a; 7518, 3d. Found in
several habitats on the low plateaus.

Festuca rubra subsp. aucte (Krecz. & Bobr.) Hult. 7408, 4a ;
7463, 4a: 8189, 2a. Vegetative plants are abundart in the
Empetrum heath; fruiting plants are not common in the
heath, but are abundant at some sites of distur»ed soil.
Klein, in his section on plant species in this revort, in-
cludes this form in the species listed above.

Hierochloé odorate (L.) Wahlenb. 7849, 3d. Occurs as in-
dividual plants or small colonies in the Empetrum heath.

Phleum commautatum var. emericanum (Fourn.) Hult. 7466,
4a. Common 'in the Empetrum heath and on disturbed soil
at low altitudes.

**Poq alpine L. 8032, 10c. This collection represents an impor-
tant range extension for this species. The specimens grew
in the rocky soil of an old trail, and Hultén (written com-
mun., 1968) remarked that they were “The smallest speci-
mens I have seen.” Klein, in his section on plant species
in this report, placed Poa hispidula, P. komarovii, P.
lanata, and P. turneri and their varieties in the P. alpina
species complex.

*Poa erctica subsp. williamsii (Nash) Hult. 7609, 14a. Ap-
parently a coprophilous plant. Found only on the summit
of a bird-perch mound.

Poa eminens Presl. 7342, 2a: 7493, 2a; 8190, 2a. The short
blades are thick and rigid, and the entire plant light pur-
ple. Found only on the deposit of sand and shells at South
Bight and on sand dunes near Crown Reefer Point.

Poa hispidulae var. alewtica Hult. (See Hultén, 1960, p.
94-95.)

Poa hispidula var. vivipare Hult. (See Hultén, 1969, p. 95.)

Poa malacanthe Kom. ( P. komarovii Roshev., Hultén, 1960,
p. 96).

*Poa lanate Scribn. & Merr. 8187, 2a. Found only on the de-
posit of sand and shells at South Bight.

*Pga lenate var. vivipara Hult. 7566, 12b. Found only in
gravelly soil of a roadside ditch at an altitude of about
650 feet.

Poa turneri Scribn. 8186, 10¢; Erdman 548, 10c. Fo-uid only
on rock rubble on an old road near Constantine Harbor.

Puccinellia langeana subsp. alaskana (Scribn. & Merr.)
Sgrens, 7504, 3a; 7617, 4d. Apparently a coprophilous spe-
cies. Found only in drain channels of bird perches on the
coastal cliffs and on the summits of bird-perch mounds.

Trisetum spicatum subsp. aleskanum (Nash) Hult. (See
Hultén, 1960, p. 90.) Tatewaki and Kobayashi (1934) rec-
ognized both this taxon and the variety smolle Scribn. &
Merr. in the Amchitka Island flora.

Vahlodea atropurpurea subsp. latifolia (Hook.) Pors. 7464,
4a; 8220, 13b. Occurs in the Empetrum heath and in al-
pine meadows. Considered by Klein, in his section on
plant species in this report, to be Deschampsia atropur-
puree (Wahl.) Sheele.
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Vahlodea atropurpurea subsp. paramushirensis (Kudo)
Hult. (See Hultén, 1968, p. 115; Amchitka Island occur-
rence indicated by a dot on the distribution map.)

HALORAGACEAE

*Hippuris montana Ledeb. 8227, 13a; 8261, 13a. This plant
has the appearance of a Galium or a Pogonatum,; the
stems are about 10 to 15 cm long, but only the leafy part,
about 1 to 4 em long, protrudes from the mud. This plant
was also found in a Sphagnum mat of a small mountain
stream that issued from a spring.

Hippuris vulgaris L. 7627, Ta. Common in lakes and pools
at low altitudes; the leafy stems commonly emerge from
the water, which can be as much as 1 m deep.

Myriophyllum spicatum L. (See Hultén, 1960, p. 268.) Not
found during the present study, although extensively
sought. Its superficial resemblance to the common Ra-
nunculus trichophyllus may have caused it to be
overlooked.

IRIDACEAE

Iris setosa subsp. setosae Hult. Reported to occur at Chitka
‘Cove (sight record, by W. M. Klein).

ISOETACEAE

Isoétes muricata subsp. maritima (Underw.) Hult. 7373, 7b;
7396, Tb; Erdman 575, Tb. Found only in lakes, growing
in water about 0.5 m deep. The plants are robust, with
corms as much as 3 cm in diameter ; many sporelings also
were found.

Isoétes sp. 8192, 8c. A slender plant with only slight corm de-
velopment; occurs in shallow rock-bottomed pools. Its
aspect and habitat suggest that it may be a different taxon
from that listed above.

JUNCACEAE

Juncus arcticus subsp. sitchensis Engelm. 7634, 1a. A com-
mon species at wet sites: oceurs at low to medium-high
altitudes.

*Juncus biglumis L. 7576, 12b; Brdman 579, 12b. These col-
lections are from unstable soil at high altitudes. The
plants are from 1 to 8 cm high.

*Juncus ensifolins Wikstr, 7685, 8a; 7882, 8a. Found only at
pool margins at low altitudes. Even when sterile, plant
can be recognized by its ensiform leaves.

*Juncus triglumis subsp. albescens (Lange) Hult. 7484, 8a;
8210, 8a. A densely caespitose species that grows in shal-
low pools at low altitudes. The culms are about 15 cm
high.

Luzule arcuate subsp. unalaschcensis (Buchenau) Hult.
7563, 11a; 7608, 14a; 8194 14a. Found only at altitudes
above 600 feet.

Luzula multiflora subsp. kobayesii (Satake) Hult. 7461, 10c.
Found on disturbed mineral soil near Constantine Harbor.

Luzula multiflore subsp. multifiora var. frigida (Buchenau)
‘Sam. 7419, 10a; 7659, 4a. Specimens of the multifiora
complex are abundant on disturbed sites on the low
plateaus.

Luzule parviflore subsp. parvifiora Hult, 7472, 10a; 7686,
4e; 8030, 10c. Found only at low altitudes on banks and
roadsides ; not common.

Luzula tundricola Gorodk. 7883, 12a; 7907, 12b; 7994, 1la.
Found only at altitudes above 1,100 feet in exposed fell-
fields and on solifluction terraces.

Luzula wahlenbergii subsp. piperi (Cov.) Hult. Amchita
Island occurrence shown on the distribution map by Hul-
tén (1968, p. 297). Listed from this island as L. divaricata
Watson by Tatewaki and and Kobayashi (1934, p. 11%).

LEGUMINOSAB

Lathyrus maritimus subsp. pubescens (Hartm.) C. Reg-l
7489, la. Common on beaches and sand banks near the
coasts; fiowers and fruits are produced abundantly.

Lathyrus palustris subsp. pilosus (Cham.) Hult. Hultén
(1960, p. 255) wrote, “Amchitka, according to Tatew. &
Kobay.” This report was verified by Hultén (1968, p. 67¢).
Not found during the present study, although often
sought.

Lupinus nootkatensis Donn. 7486, 10b; 8044, 5b; 8228, 13b.
An abundant and very showy plant, especially common
along roadsides; occurs at all altitudes. Two colonies
of plants found had pale-pink to nearly white flowers;
these may be referred to f. leucanthus Lepage.

*Trifolium repens L. One clone of this adventive plant was
found on a disturbed site by W. L. Slauson and M. A.
Heifner.

LENTIBULARIACEAE

Pinguicula vulgaris subsp. macroceras (Link) Calder &
Taylor. 7414, 5a ; Erdman 753, 4b. Occurs only at low alti-
tudes at very wet sites in the Empetrum heath.

LILIACEAE

Fritillaria camschatcensis (L.) Ker-Gawl. Klein 2718, 4e.
Abundant in streamside communities throughout the low
plateaus.

*Majanthemum dilatatum (How.) Nels. & Macbr. 7866, 4f.
Found only on peat banks and is only locally abundant.

Streptopus amplezifolius (L.) DC. 7543, 4e. Found only in
streamside communities, but was not abundant at any
location.

Tofieldia coccinea Richards. 7262, 14a; 7410, 4a. Common
in a wide variety of habitats throughout the island.

LYCOPODIACEAE

Lycopodium alpinum L. Keith 108, 11a. Found only in moss
and liverwort mats in a small stream.

Lycopodium annotinum subsp. ennotinum Hult. 7236, 5¢;
7284, 4a; 7680, 4a ; Keith 107, 4a. Locally abundant in the
heath of the low plateaus.

Lycopodium olavatum subsp. clevatum Hult. 7283, 4a;
7681, 4a; Keith 109, 4a. Grows with the species listed
above.

Lycopodium sabinaefolium var. sitchemse (Rupr.) Fe-n.
7237, Be; 7263, 14a. Found commonly on low-altitvde
bedrock outcrops.

Lycopodium selago subsp. selago Hult. 7253, 14a; 7432, 10c;
7870, 4a. Widely distributed, although not abundant,
throughout the island.

ONAGRACEAE

Epilobium behringianum Haussk. 7560, 11a. Apparently ccm-
mon on the island ; however, because of confusion in ncm-
enclature with the following species, its abundance is
not known with certainty.

Epilobium glandulosum Lehm. 7448, 6a; 7547, 4g. A robust
plant as much as 40 cm high if growing in wet sedge mea-
dows: much smaller if growing in the Empetrum heath.
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Klein, in his section on plant species in this report, refers
this species to E. boreale Haussk.

Epilobium sertulatum Haussk. 7436, 10b; 7437, 10b; 8039,
5b. A low-growing plant occurring along roadsides and on
disturbed soil. Plants at a site may either have green
leaves and pale-pink flowers or be dark red throughout.

ORCHIDACEAE

Dactylorhiza aristata (Fisch.) Sod6. 7417, 3d; 8027, 10b.
A showy species that is locally common at low altitudes,
especially on compacted mineral soil. The lip is pale
magenta spotted with purple ; other petals are deep laven-
der. One white-flowered specimen was found (Klein 1744).

Listera cordata var. nephrophylla (Rydb.) Hult. 7416, 4a;
7679, 4a. This very small orchid occurs as scattered in-
dividuals in the moss mat of banks in the Empeirum heath
and in alpine meadows. Plants with either green or pur-
plish-brown flowers grow intermixed.

*Platanthera chorisiana (Cham.) Rehb. 7418, 4a; 7497,
14a; 8210, 10c. Found only on lithosol or on sparsely vege-
tated mineral soil. The petals and sepals at anthesis are
greenish yellow with narrow whitish margins; they soon
‘become brown tipped or brown dotted and streaked.

Platanthera convallariaefolia (Fisch.) Lindl. 7426, 4b. This
and P. dilatata are common in wet places at low altitudes;
usually both species occur intermixed. The flowers are
green.

Platanthera dilatata (Pursh) Lindl. 7468, 4a. Very similar
to P. conwallariaefolia, but has pure-white flowers. The
flowers of Amchitka Island specimens are not fragrant,
contrary to the report of Hutchison (1937, p. 231).

Platanthera tipuloides var. behringiana (Rydb.) Hult. (See
Hultén, 1968, p. 323.)

PAPAVERACEAE

Papaver alaskanum Hult. Collected in the mountains of
Amchitka Island; the specimen is preserved in the
Colorado State University herbarium.

PLANTAGINACEAE

*Plantago macrocarpa Cham. & Schlecht. 7427, 6a. Occurs
in wet sedge meadows on the low plateaus.

Plantago maritima subsp, juncoides (Lam.) Hult. 7660, 5a;
7974, 3b. Occurs in bogs and on soil of coastal cliffs.

POLYGONACEAE

*Koenigia islandica L. 757}, 12b; Erdman 562, 12b; Erdman
577, 12b. Found only on wet mineral soil of solifluction
slopes at high altitudes.

*Ogxyria digyna (L.) Hill. 7582, 13a. Rare; found only at
high altitudes.

Polygonum viviparum L. 7}35, 10b; 7562, 11a; 8218, 13b.
Widely distributed but nowhere abundant on the island.

Rumex fenestratus Greene. (See Hultén, 1960, p. 167-170.)
Hutchison (1937, p. 232) reported this species to be
“very luxuriant and fairly common on Amchitka.”

*Rumez obtusifolius L. 7544. 1a. This Buropean and Asiatie
species is adventive in the Aleutian Islands ( Hultén, 1960,
p. 168). It occurs as isolated individuals on wet disturbed
soil, usually in areas of human habitation.

!

VEGETATION OF AMCHITKA ISLAND, ALEUTIAN ISLANDS, ALASKA

POLYPODIACEAE

Athyrium filiz-femina subsp. cyclosorum (Rupr.) Christens.
7517, 3d; 7687, 4e. The common tall fern of s‘reamside
communities ; it also occurs widely scattered through the
Empetrum heath.

Cystopteris fragilis subsp. fragilis Hult. 7690, 4e; 7904, 3c.
Most common in crevices of the sea cliffs, but also occurs
on shaded peat banks.

Dryopteris dilatata subsp. americana (Fisch.) Hult. 7688,
4e. A tall fern that occurs sparingly in s‘reamside
communities.

Gymnocarpium dryopteris (L.) Newm. (See Hul‘4n, 1960,
p. 50, as Dryopteris linneana C. Chr.)

#*Polypodium vulgare subsp. occidentale (Hook.) Hult. 8268,
4d. Found only at the base of a bird-perch mound above
the Pacifle Ocean cliffs near the entrance to South Bight.
On February 8 the leaves were green and b~re many
sori, although the sporangia were empty.

Thelypteris limbosperma (All.) Fuchs. 8244, 14b; 8245, 13b.
Found only at high altitudes; in alpine meadov’s or rock
slides.

Thelypteris phegopteris (L.) Slosson. 8243, 13b. Found only
in alpine meadows.

PORTULACACEAE

*Claytonia arctica Adams. Klein 2820, 12b. Found only in
a fell-field community; occurs as scattered ivdividuals.
The corolla is white.

Claytonia sibirica L. 7406, 4b. Very abundant, usually in
wet locations; on low plateaus and in alpine meadows.
Plants with white or pink petals occur together. The
white-flowering form was named var. albifiorc by Tate-
waki and Kobayashi (1934, p. 34) and was reported from
Amchitka Island.

*Montia fontana subsp. fontena Hult. 7632, 3b; 7684, 9a;
8198, 3b. Found only in cascades and on dripping sea cliffs.

PRIMULACEAE

Primula cuneifolia subsp. sazifragifolie (Lehm.) Sm. & For-
rest. 7421, 10a; 7430, 4a; 7583, 13a; 7848, 10a; 7869, 4a;
Erdman 551, 14a. Occurs at all altitudes on the island and
is most abundant on disturbed soil. Flowers in late May
and early June on the low plateaus and in late July and
early August at high altitudes. The variety albiflore
Koidzumi was reported for Amchitka Island by Tatewaki
and Kobayashi (1934, p. 72).

Trientalis europaea subsp. arctica (Fisch.) Hult. 7501, 4a.
Common in the Empetrum heath at low altitudes; flowers
in mid-August. Tatewaki and Kobayashi (19%, p. 73—
74) described the variety aleutica and designated the Am-
chitka Island specimen as the type. Hultén (1960, p.
298) considered this variety to be “a common form of
the plant.”

PYROLACEAE

*Pyrola asarifolia var. purpurea (Bunge) Fern. 7611, 4a.
Only one plant was found, although the species yas sought
extensively. Flowers in mid-August.

*Pyrola minor L. 8219, 13b. Found only along stretms in the
mountains; locally abundant. Flowers the latter part
of July.
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RANUNCULACEARE

Anemone narcissiflora subsp. villosissima (DC.) Hult. 74183,
3d; 7844, 4a. One of the earliest flowering herbs, and
very abundant and conspicuous throughout the low
plateaus.

Calthe palustris subsp. asarifolia (DC.) Hult. 7200, 6b;
7629, 6b. Produces new leaves under water in November
and December that emerge in early spring ; fully developed
leaves and flowers are present in early June.

Coptis trifolia (L.) Salisb. 7222, 4a ; 7628, 4c; 8052, 4a. The
firm shiny leaves persist through the winter, some becom-
ing red, and are replaced by new leaves at the time of
flowering in late June.

*Ranunculus hyperboreus subsp. hyperboreus Hult. 7429,
7b. Found only by a small pool, growing on mud; flowers
the first half of August.

Ranunculus occidentalis subsp. insularis Hult. 7909, 12b.
Common throughout the island, except at high altitudes.

Ranunculus occidentalis subsp. nelsoni (DC.) Hult. 7450,
6a. Found only in wet sedge meadows.

Ranunculus reptans L. 7398, Tb; 7399, Tb; Erdmam 553,
8b. Grows as a submersed or emergent aquatic, or on
muddy lake shores. The leaf shape ranges from linear
to spatulate, and is very similar to that of Limosella
aquatica.

Ranunculus trichophyllus var. trichophyllus Hult, 7206, 8a ;
Th4h, 9a; 7674, 9a: 8266, 9a. Grows submersed in rapidly
flowing streams, in pools of wet sedge meadows, and in
lakes.

ROSACEAE

Geum calthifolium Menzies. 7462, 4a. Abundant on the Em- -
petrum heath and in alpine meadows; flowers from late
July to mid-August.

Geum macrophyllum subsp. macrophyllum Hult. 7449, 6a.
One of the few tall forbs on the island, reaching a height
of 1 m at places. It may be an adventive species (Hultén,
1960, p. 247).

Geum pentapetalum (L.) Makino. 8215, 13a. This low plant
occurs only at high altitudes in wet snow-bed communi-
ties. The white flowers appear in mid-July.

Potentille hyparctica Malte. 7572, 12b; 7605, 12b; 7993,
12b. This species is restricted to unstable soil at high
altitudes.

Potentilla egedii subsp. grandis (Torr. & Gray) Hult. 7630,
10b. Found only on gravelly soil of a lake shore. Flowers
in mid-August.

Potentille villose Pall. 7487, 8c; 7913, 8¢c; 8021, 3¢c. A very
conspicuous plant with silvery pubescent leaves and stems;
the yellow flowers are produced from early June to mid-
August. Found only on sea cliffs, where it is abundant.

Rubus chamaemorus L. 7409, 4a. Abundant in the Empe-
trum mat ; fruits freely, the fruits not yet ripe at the end
of August.

Rubus arcticus subsp. stelletus (Sm.) Boiv. emend. Hult.
7405, 4a; 7476, 4g. The red flowers are produced the first
week of August, but none that produced fruit was
observed.

Sibbaldia procumbens L. 7411, 4g; 7987, 12a; 8029, 10¢. Oc-
curs throughout the island; usually grows on disturbed
mineral soil.
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RUBIACEAE

*Galium aparinc L. 8195, 1a. Found only in ruderal habitats,
usually in driftwood deposits.

Galium trifidum subsp. columbienum (Rydb.) Hult. 7652,
la; 7678, 4a; 8045, 6a. Found only at low altitudes; most
common in deposits of driftwood or in wet sedge meadows
near the ocean.

SALICACEAE

Saliz arctice subsp. crassijulis (Trautv.) Skvortz. 7420, 3d;
7551, 14a; 7988, 12a; 7996, 11a; Erdman 549, 4a. The
largest native woody plant on the island. The prostrate
stems are as much as 0.5 m long and 1 cm in diameter.
Widely distributed, but most abundant at sites near the
ocean.

Saliz cyclophylle Rydb. 7548, 14a; 7851, 12b; 7884, 12a;
8209, 4a. Widely distributed, but most abundant in
patches of discontinuous heath at high altitudes.

Saliz polaris subsp. pseudopolaris (Flod.) Hult. Collected
on this island by Tatewaki and Takahashi, according to
Hultén (1960, p. 161).

Saliz rotundifolia Trautv. 7558, 14a; 7885, 12a; 7986, 1Za;
7998, 11a; Erdman 560, 11a. Found only at altitudes of
800 feet or more; commonly grows with 8. cyclophylla.

SAXTIFRAGACEAE

*Leptarrhena pyrolifolia (D. Don) Ser. 758}, 13a; 8222, 13a.
Restricted to high-altitude snow beds; locally common.
Flowers in mid-July.

Parnassia kotzebuei Cham. & Schlecht. 7477, 8a;8042, 5b.
Found only on wet mineral soil at low altitudes. Flowers
from mid-July to mid-August.

Sazifraga bracteata D, Don. 7488, 3b; 7616, 3b; 7881, th;
7912, 3b. A common and characteristic plant of coas*al
cliffs.

*Sazifraga foliolose var. foliolose Hult. 7579, 12b. Rare;
found only on wet solifluction slopes. The plant bears
many bulbils in the branches of the inflorescence.

*Sazifraga hirculus L. 8225, 13a. Found only in moss and
liverwort mats of snow beds. This is the only report of
this species from the central and western Aleutian
Islands.

Sazifragae punctate subsp. insularis Hult. 7445, 4e; 7577,
12b; 7578, 12b;7868, 10c; 7985, 4a; 8043, 5b; 8224, 12b;
Erdman 55}, 5b. Common and widespread, usually oc-
curs in sheltered locations.

SCROPHULARIACEAE

*Castilleje unalaschcensis (Cham. & Schlecht.) Malte. Slcu-
son, 15c. Found growing with the introduced Picea
sitchensis that is shown in figure 35.

*Limosella aquatica L. 7221, Tb; 7394, Tb; 8200, 5b. Was not
found flowering. The vegetative organs are similar to
those of Subularie equatica and to submersed forms of
Ranunculus reptans.

Mimulus guttatus DC. 7622, 9a. Found flowering in late
July to mid-August in shallow streams of the Empetrun
heath and in cascades at the coastal cliffs.

Pedicularis chamissonis Stev. 7}22, 4a; Erdman 552, 6a.
The large spikes of reddish-purple flowers, produced in
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late July to early August, are conspicuous in the
Empetrum heath,

*Rhinanthus minor subsp. borealis (Sterneck) Live. 7431,
10c; Erdman 574, 6a. Grows in disturbed mineral soil at
low altitudes; flowers in late July and early August.

Veronica americana Schwein. 7289, 9a; 7446, 9a; 7516, 8a.
Common along margins of swift streams. Flowers from
late July until December, the latest flowers being pro-
duced entirely under water.

Veronica grandifiora Gaertn. 7986b, 12a. A rare plant of
high-altitude unstable lithosol. The dark-violet flowers
are borne on very small plants in mid-June.

Veronica serpyllifolia subsp. humifusa (Dickson) Syme.
7403, 8a; 7545, 4g; 7581, 13a; 8033, 10c; 8041, 5b. Abun-
dant on mineral soil at low altitudes; flowers all summer.

Veronica stelleri Pall. 7499, 14a ; Erdman 550, 14a ; Erdman
561, 12b. A small pubescent plant that grows on dis-
turbed soil and lithosol. Bears lavender campanulate
flowers from late July to mid-August.

SELAGINELLACEAR

*Selaginella selaginoides (L.) Link. 7415, 5a; 8191, 8a.
Found only as scattered plants on the low plateaus.

SPARGANIACEAE

Sparganium hyperboreum Laest. 7585, 13a; 8193, 8a. The
plants are very slender and depauperate and grow on the
mud at snow-bed sites and in shallow pools. Flowers
sparingly in late July.

UMBELLIFERAE

Angelica lucida L. 7480, 10b. A common plant of the Em-
petrum heath; flowers in early to mid-August.

Conioselinum chinense (L.) BSP. 7623, 4¢; 8197, 3d. Occurs
as scattered plants on banks and streamsides; flowers
sparingly in late July and early August.

Heracleum lanatum Michx. 7635, la. An abundant coarse
plant of many habitats on the low plateaus.

Ligusticum scoticum subsp. hultenii (Fern.) Calder &

Taylor. 7502, 2c. Found only on soil banks at the top of
sea cliffs; locally abundant.

VIOLACEAR

Viola langsdorffii Fisch. 7442, 6a; 7498, 14a; 7677, 4a; 1847,
4b. Common to locally abundant in the Empetrum heath
and alpine meadows; flowers from early June to mid-
August.

ANNOTATED LIST OF BRYOPHYTES
By HeErMAN PERssoN® and HANSFORD T. SHACKLETTE

Duplicate packets of specimens cited in this list have
been examined, and the species have been identified by
me (Persson), except as noted. I (Persson, 1968) have
also examined the entire collection of many specimens,
if critical specimens were found in the duplicated
packets, and have published an account of the new or
otherwise noteworthy bryophytes from Amchitka
Island. Many collections, especially of liverworts, are

2 Paleobotaniska avdelningen, Naturhistoriska Riksmuseum, Stock-
holm, Sweden,

mixtures of several to many species; the same collection
number is used for all members of each species that
were segregated from the mixture.

In the list that follows, the collection numbers, in
italies, following the species name are those of Shack-
lette, except as noted. The habitat and plant community
in which a species was found, designated by numbers
and letters as set forth in the section on the island and
its vegetation, follow the collection numbers. The habi-
tat notes and community assignments were provided by
Shacklette. Species listed as newly reported for the
Aleutian Islands (Persson, 1968) are preceded by one
asterisk; those newly reported for Alaska are indicated
by two asterisks.

I (Persson) am indebted to Dr. T. Amakawa, Shyu-
kan High School, Fukuoka, Japan, for the determina-
tion of a Plectocolea that was in poor condition for
study; to Dr. Eustace W. Jones, Oxford University,
Oxford, England, for confirmation of my determina-
tions of two Anthelia specimens; to Dr. N. Kitagawa,
Nara University of Education, Nara, Japan, for con-
firmation of my determination of a Cephaloziella speci-
men and for determination or confirmation of some
critical and poorly represented Lophozia specimens of
the section Ventricosae; to Dr. Elsa Nyholm, Natur-
historiska Riksmuseum, Stockholm, Sweden, for deter-
mination of a Sphagnum specimen; to Dr. 1. R. B.
Little, Kingston Upon Hull, England, for naming two
Riccardia latifrons specimens and confirming the deter-
mination of another; and to Dr. M. Mizutani, Hattori
Botanical Laboratory, Obi-Nichinan-shi, Japan, for his
critical study of a Riccardia specimen.

Identification of the Amchitkan hepatic specimens
has been rather difficult because these plants cften are
represented only by single stems that creep through
tufts of other bryophytes; this condition of growth is
common in alpine and similar regions. In addition, the
sterility of the bryophytes, particularly the hepatics,
is especially pronounced in these specimens and doubt-
less is caused by the severe climate that is charsecteristic
of the Aleutian Islands.

HEPATICAE
Order TAKAKIALES

TAKAKIACEAE

Takakia ccratophylla (Mitt.) Gro. [Lepidozia ceatophylle
Mitt.]. 7591, 13a. Collected August 16, 1966, and first
segregated from a packet of Andreaea rupestris by Dr.
Howard Crum. This plant grew in a drain of a snow-bed
community at an altitude of about 650 feet and was
associated with large colonies of Amnthelia julacea, Sca-
pania paludosa, Sphagnum compactum, and other snow-
bed bryophytes. Reported for Amchitka Island by Sharp
and Hattori (1967), Hattori, Sharp, Mizutani, and Iwat-
suki (1968), and Persson (1968).
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Order JUNGERMANNIALES

ADELANTHACEARE

Odontoschisma elongatum (Lindb.) Evans. 7338, 4c. Found
only on the summit of a small moss mound that develop-
ed on wet frost-heaved soil.

ANTHELIACEAE

Anthelia julacea (L.) Dum. 7235, 5c; 7564, 13a; 7592, 13a;
7593, 13a; 8011, 14b; 8019, 14b. A characteristic species of
drains from snow-beds at high altitudes and very con-
spicuous because of the large gray colonies that it forms.
Dr. E. W. Jones has kindly confirmed the determinations
of Nos. 7592 and 7593.

CALYPOGEIACEAE

Calypogeia miilleriana (Schiffn.) K. Mill, 7261a, 4f. On a
shaded peat bank above a small stream in the Empetrum
heath, with Cephalozia media, Mnium glabrescens, and
Peltigera caning.

Calypogeia sphagnicola (Arn. & Perss.) Warnst., & Loeske.
7209, 5a; 7214, 4a; 7258, 4c; V341, 4c; 455, Ha; 8281, 12a.
In bogs at low altitudes, intermixed with Sphagnum
capillaceum, 8. magellanicum, and Riccardia latifrons
and on small moss mounds with Dicranum elongatum.

Calypogeia trichomanis (L). Corda. 7540, 4b; 7862, 4e. In
the Empetrum heath, intermixed with Oncophorus wah-

lenbergii, Diplophyllum albicans, and Gymnocolea
inflata.
CEPHALOZIACEAE

Cephalozia ambigua Massal, 752}, 4f; 7564, 13a; 8232, 13b.
On a peat bank in the Empetrum heath, intermixed with
Mnium glabrescens, Lophozia cf. groenlandica, Dicranella
heteromalle, Nardia scalaris, and Scapaenia scandica, and
at altitudes of about 500 feet with Lophozia alpestris and
Nardia geoscyphus.

Cephalozia biscuspidata (1.) Dum. 7258, 4c; 7265, 4f; 7300,
10a; 7340, 4c; 7386, 10a; 7522, 4f; 7526, 4f; 7528, 4f;
7564, 13a; 7688, 4f; 7670, 4f; 7981 (cf.), 12a; 7978, 4de;
8233, 4e; 8235, 18b; 8262, 4f. One of the most common
leafy liverworts on the island; grows in a wide variety
of habitats. It is the principal component of the pendant
bryophyte colonies of a peat bank shown in figure 14.

Cephalozia leucantha Spruce. 7242, 4c; 7258, 4c; 8281, 14b.
Found on the summits of moss mounds, intermixed with
Dicranum elongatum, D. groenlandicum, Microlepidozia
makinoana, Cephalozia bicuspidata, Amnastrophyllum
sphenoloboides, and Sphenolobus minutus; also found on
bedrock outcrops.

Cephalozia media Lindb. 7261a, 4c; 8087, 4e; 8091, 4e; 8275,
4e. Found on shaded peat banks, intermixed with Mniwm
glabrescens, Calypogeia miilleriana, and Peltigera canina.

Cephalozia pleniceps (Aust.) Lindb. 7874, 4f; 7899, 12a;
8264, 4f. Found on peat banks and in a mixture of leafy
liverworts from a fell-field community.

CEPHALOZIELLIACEAE

Cephaloziella arctica Bryhn & Douin. 7300, 4g; 7345, 2b;
7640, 3b; 7641, 3b: 762, 3b; 7643, 8b; 7644, 8b; 7673, 4f.
Grows as dense polsters on sandy banks above the sea-
shore and in wet crevices of breccia sea cliffs, intermixed
with Bryum lapponicum, Schistidium maritimum, Barbu-
lacylindrica, and Bartremie ithyphylla.

HERBERTACEAE

Herberta adunca (Dicks.) Gray [H. hutchinsiae (Gottsche
& Rabenh.) Evans]. 7567a, 12b. Found only at the base
of a boulder on a solifiluction terrace, with Tritonaria
quinquedentata, Marsupelle emarginata, Diplophyllum
albicans, and Jungermannia atrovirens.

JUNGERMANNIACEAE

Jungermannia atrovirens Dum, 7567a, 12b. Found only on a
wet solifluction terrace, growing with Herberta adunca
and itsassociated species.

Jungermannia sphaerocarpae Hook. 8208, 5b. Found only on
ridges in wet sandy soil, mixed with Pogonatum urnige-
rum, Lophozia cf. groenlandica, and Dicranella subvlata.

Mylia anomala (Hook.) Gray. 7564 13a. Found only in a
drain channel at an altitude of 650 feet near Chitka Foint,
intermixed with Sphagnum papillosum, S. squarrosum,
Anthelia julacea, Cephalozia ambigua, Pellia neesiana,
Gymnocolea inflata, Lophozia alpestris, and Cephalozia
bicuspidata.

Mylia taylori (Hook.) Gray. 7335, 4c; 7338, 4c; 7424, 4b.
Found only on moss mounds in the Empetrum heatl and
in wet areas of the heath, where it formed tufts with
Lophozia cf, groenlandica and Orthocaulis binsteadii.

Nardia compressa (Hook.) Gray. 8282, 13a. Found only on
the bottom of a snow-bed pool, where it formed a dense
polster.

Nardie geoscyphus (DeNot.) Lindb. 8232, 13b; 8235, 13b.
Found inly in alpine meadows; grows with Lophozia
opacifolia.

Nardia scalaris (Schrad.) Gray. 7265, 4f; 7300, 4g; 7359,
2b; 7375, 14a; 7387, 10a; 7389, 8a; 7523, 4f; 1524, 4f;
7526, 4f: 7593, 13a; 7667 4f; 7668, 4f; 7841, 4f; 782, 4f;
7877, 4f; 7879a, 4f; 8036, 10c; 8050, 6a; 8232, 4e; 8233,
4e; 8358, 4f. Abundant in many habitats.

Plectocolea cf. obovata (Nees) Mitt. 7525, 4f. Found only
in a peat bank community. I (Persson) had, with
hesitation, identified this specimen as P. oboveta. This
specimen was examined by Doctor Amakawa (w™itten
commun., 1968), who expressed his opinion that is must
belong to this species.

LEPIDOZIACEAE

Bazzania tricrenata (Wahlenb.) Trevis. 7227, 4c. 7341, 4c.
Found only on moss mounds in the Empetrum heath,
Microlepidozia makinoane (St.) Hatt. [Lepidozia t-icho-
cladus K. Miill. Microlepidozia silvatica (BEvans) Jirg.].
7242, 4c; 7261a, 4g; Y341, 4c; 7343, 4a. Found only in the

Empetrum heath.

LOPHOCOLEACEAE

Chiloscyphus pallescens (Ehrh.) Dum. 7177, 9a; 7175, 9a;
7202, 4g; 7288, 9a; 7391, 8a; 7857, 4e. Forms mats in
shallow rapid streams with Brachythecium asperririum;
also grows on frost scars with Scapania paludosa, and
along pool banks in the Empetrum heath.

Lophocolea cuspidata (Nees) Limpr. 7352, 2b; 7358, 2b;
7639, 8b; 7644, 3b; 7868, 13a. Grows as pure colonies or
intermixed with Plagiothecium roeseanum on sandy
banks above the seashore; also in crevices of wet breccia
sea cliffs, and with Rhytidiadelphus squarrosus and
Radula polyclade in a stream margin at Bird Cap>.
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LOPHOZIACEARE
** Anastrophyllum sphenoloboides Schust. (See Schuster, 1969.

p. T41.) 7242, 4c; 7243, 4c; 7258, c. per., 4c. Found only
at the summits of small moss mounds, intermixed with
Dicranum groenlandicum, Cephalozia leucantha, and
Microlepidozia makinoana. This species was represented
in the entire material by only a few stems scattered
through tufts of other bryophytes. I (Persson), with
hesitation, identified it as Lophozia porphyroleuca
(Nees) Schiffn,; the leaves were similar to those of the
latter species, and the trigons of the leaf cells were very
prominent. Later, I found a fertile stem with a perianth
in one of the specimens (No. 7258). Dr. N. Kitagawa
(written commun., 1968) examined this specimen and
wrote, “Shacklette No. 7258, which was identified by you
as Lophozia porphyroleuca, seems to be very different
from the latter species in the brownish coloration of the
plants, the rounded leaves (not longer than wide), and
especially in ‘the paroicous infiorescence. I have never be-
fore seen such a species. I think that it is a new species
related to Isopaches bicrenatus, from which it differs
chiefly in the female bract and the perianth mouth. How-
ever, the material is too scanty to describe a new
species.”

Several weeks later, Dr. Kitagawa, while examining
specimens in Dr. Sinske Hattori’s herbarium, discovered
that the Amchitkan hepatic was a species of Anastrophyl-
lum which Dr. Rudolph M. Schuster had discovered
earlier in northern Greenland. Dr. Schuster (written
commun., 1968) examined the fertile specimen (Shack-
lette No. 7258) and confirmed Dr. Kitagawa's identifica-
tion of it.

*Gymnocolea inflate (Huds.) Dum. forma. 7338, 4c; 7540,

4b ; 7564, 13a. On wet areas in the Empetrum heath, inter-

mixed with Oncophorus wahlenbergit, Calypogeia tri-

chomanes, and Diplophyllum albicans, and in drain chan-
nels at an altitude of 650 feet.

In my first report of these collections from Amchitka
Island (Persson, 1968), I referred them to Gymnocolea
acutiloba (Kaal.) K.M, After a renewed study of the ex-
tremely polymorphous Gymnocolea inflata complex, I have
formed the opinion that G. acutiloba represents only a
modification of G. inflate; this opinion is shared with
several other taxonomists.

The Amchitkan form seems to resemble even more
closely the form that Kitagawa (1966), in his monograph
of Japanese Lophoziaceae, called G. marginata (St.) Hatt.,
under which he placed the entire material of Japanese
Gymnocolea and stated that this taxon is endemic to Japan
(Hokkaido, Honshu, and Kyushu). The synonyms that he
gives are of interest: Sphenolobus marginatus St., 1917;
Cephaloria montana Horik., 1932; Gymnocolea montana
(Horik.) Hatt., 1948; Gymnocolea inflate (Huds.) Dum.
subsp. montane (Horik.) Hatt., 1958; and Gymnocolea
montana (Horik.) Hatt. var. ecute Hatt. According to
Kitakawa (1966, p. 113), the species grows “on muddy
soil and mires at high altitudes.”

I have studied good material of the Japanese Gymnocolea
and, with Kitagawa, have observed that it is possible to
find forms in some specimens which, according to Kitagawa
(1966, p. 113). “. . . are quite similar to G. inflata, another
polymorphic species.” Kitagawa (1966, p. 111-112) also
stated, “Gymnocolea contains only three species, G. inflata,

G. acutiloba, and G. marginata, all of which range from the
arctic to temperate regions in the Northern Her isphere.
They are all polymorphic and related so closely to each
other that G. acutiloba and G. marginata could be regarded
as varieties or subspecies of G. inflata.” He added (1966,
p. 113), “However, most forms including the type snecimens
of G. marginata and G. montang are rather definitely dif-
ferent from @. inflata in the following features: T'1e plants
are less flaccid, the leaves are broader and more or less
concave (sometimes even canaliculate), and the leaves are
rather regularly arranged (leaves on a shoot swread at
similar angles) and dorsally secund. These differerces seem
to be sufficient to make G. marginate specifically distinct
from G. inflata.”

The Amchitkan Gymnocolea (the first report of this genus
in the Aleutian Islands) has the broad, more or less concave
leaves of the Japanese form. With the form that has been
called G. acutiloba, it shares the only important character
of this taxon—the fairly acute leaf lobes. It is noteworthy
that Hattori (1958) described a variety acuta of G. montana
which Kitagawa (1966) placed as a synonym of G. mar-
ginate but otherwise did not describe. The Aleutian form
differs from both G. acutiloba and G. margingte in the dis-
tinctly stronger walls, especially at the corners, of its leaf
cells. The broad leaves, as found in the Amchitkan material,
are occasionally found also in European specimens; the
only leaf of Gymnocolea inflata which Macvicar (1960)
illustrated in his well-known hepatic fiora of Great Britain
could as well have been taken from a figure of the Japanese
Gymnocolea. The floras also commonly note that the leaves
can be concave and even canaliculate. Because th~ habitat
of @. inflata ranges from Xerophytic to very hycrophytic,
the species is extremely variable. Apart from the more
commonly used handbooks and fioras, the work of Jorgensen
(1934) on the hepatics of Norway is recommended for his
treatment of the ecology and taxonomy of G. inflata. Un-
fortunately, this outstanding study of northern hepatics is
written in Norwegian and, therefore, is too litt'e known
outside Scandinavia.

Gymnocolea inflate is widely distributed in the Northern
Hemisphere; it is found, among other places, in Siberia,
Greenland, and Iceland. In North America it occurs through-
out the continent; its northernmost known lcecality in
Alaska is Mount McKinley National Park, and it is also
reported from Yukon Territory.

In summarizing, I consider the Gymnocolea inflata com-
plex to be extremely plastic, and I believe that other taxa
in the genus probably will prove to be environmental modi-
fications. Experiments in the growth of these taxa on sub-
strates of different pH, possibly in water culture, would be
of great interest, especially because G. acutiloba is gen-
erally regarded as one of the so-called copper mo<ses.
Lophozia alpestris (Schleich.) Evans, 7524, 4f; 7564, 13a;

7593, 13a; 7665, 6a; 8232, 13b; 8233, 13b; 823}, 13b;

8235, 13b. Commonly occurs in alpine meadows or snow-

bed communities, but it was also found in a wet sedge

meadow with Pellia neesiana and on a peat bank.
Lophozia cf. groenleandica (Nees) Bryhn. 7/24, 4b; 725,
4b; 7524, 4f; 7525, 4f; 7528, 4f ; 8018, 14b; 8202, 5b. Most
common on the low plateaus but also found cn a high-
altitude bedrock outcrop. No. 7525 was named by Dr.

Kitagawa, who also studied No. 7528 and agreed with

me (Persson) on its identification. Kitagawa (written
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commun., 1968) wrote that the specimens “agree well
with [R.M.] Schuster’s description of the species, except
for the somewhat larger leaf cells.”

*Lophozia incise (Schrad.) Dum. (See Persson, 1968.) 7879,
4f; 8018, 14b; 8019, 14b; 8285, 8c. Found on peat banks
and andesite rock outcrops at both high and low altitudes.

**Lophozia opacifolie Culmann. (See Persson, 1968.) 8233,
13b; 8234, 13b; 8235, 13b. Found only on wet soil by a
stream in an alpine meadow, intermixed with Lophozia
alpestris, Nardia geoscyphus, and Cephalozia bicuspidata.

Lophozia cf. wenzelii (Nees) Steph. 7556, 14a; 7568, 12a.
(Specimen 7568 was identified by Dr. Kitigawa.) Found
in patches of ‘turf on a solifiuction terrace and on a high-
altitude bedrock outerop.

Orthoceulis binsteadii (Kaal.) Buch. 7338, 4c; 7340, 4c;
7341, 4c; T424 4b; 7425, 4b; 8281, 14b. Found in the
Empetrum heath, usually intermixed with many other
bryophytes on moss mounds, and on a high-altitude bed-
rock outcrop.

Orthocaulis floerket (Web. & Mohr) Buch. 8262, 4f. Found
only on a peat bank above a small spring at Chitka Cove.

Sphenolobus minutus (Crantz) Steph. 7241, 4c; 7242, 4c;
7244, 4c; 7341, 4c; 8281, 14b. Found on moss mounds in
the Empetrum heath and on high-altitude bedrock out-
CTops.

**Sphenolobus saccatulus (Lindb.) K.M. 1906-14 [Jungerman-
nia minuta var. grandis Gottsche Mss.; J. rigida Lindb.
B grandis Lindb. 1879 ; J. saccatule Lindb. 1883 ; Cephalo-
ziopsis saccatula Schffn. 1893 ; Sphenolobus minutus var.
grandis 8. Arn. & O. Mértensson 1959]. 7424, 4a. Found
in the Empetrum heath in tufts of Pogonatum alpinum,
intermixed with Lophozia cf. groenlandica, Mylia taylori,
and Orthocaulis binsteadii. This is the first report of the
occurrence of this species in North America.

Tritomaria quinquedentata (Huds.) Buch. 7569, 12b ; 7567a,
12b. Occurs as small round polsters on loose unstable
soil among the pebbles of solifiuction slopes.

MARSUPELLACEAE

Gymnomitrion corallioides Nees. 7554, 11a; 7594, 14b; Erd-
man 612, 11a. Found as single polsters on almost bare,
rocky soil of the discontinuous heath habitat and on high-
altitude rock mounds.

Marsupelle emarginate (Ehrh.) Dumort. 7220, 8a; 7234,
5¢; 756%7a, 12b; 7569, 12b: 7854, 4e. Found as extensive
colonies in a Philonotis-Parnassia bog, and common in
smaller quantities at many other sites.

PTILIDIACEAE

Ptilidium ciliare (L.) Nees. 7338, 4c. Found at only one lo-
cation—on a moss mound. Surprisingly, this conspicuous
liverwort was not found at other locations; apparently,
it is actually rare on ‘the island.

RADULACEAE

Radula polyclade Evans. 7863, 13a; 7864, 13a. Found only
at the margin of a small stream at Bird Cape, with
Rhytidiadelphus squarrosus and Lophocolea cuspidata.

SCAPANIACEAE

Diplophyllum albicarns (L.) Dum. 7241, 4£; 733}, 4g; 7392,
8a; 7540, 4b; 7567, 12a; 7569, 12b; 7593, 13a; 7900, 12a;

7978, 4e; 8016, 14b; 8019, 44 ; 8280, 14b. Grows in a wide
variety of habitats, usually as single stems intermixed
with other bryophytes.

Diplophyllum tazifolium (Wahlenb.) Dum. 7853, 12a. Found
only in a volcanic rubble fell-field.

Macrodiplophyllum plicatum (Lindb.) H. Perss. (See Pers-
son, 1968.) 8010, 4d; 8016, 4d; 8017, 4d; 8020, 4d. Found
on an andesite bird-perch mound at an altitude o€ 950
feet.

Scapania irrigua (Nees) Dum. 7482, 4b; 826}, 9a. Grows on
wet peat banks and in small drain channels in peat.

Scapania paludosa K. Miill. 7202, 4g; 7217, 13a; 7210, 5¢;
7225, 4b; 7226, 4b; 7459, 8c; 7589, 13a; 7864, 4e; 8212, 8a.
QOccurs at wet locations on the Empetrum heatl ; at
places forms mats in small pools that support Siphula
ceratites; also in snow-bed communities.

Scapania scandica (Arn. & Buch) Macvic. 7265, 4f; 7524,
4f; 7525, c. per., 4f; 7879, 4f£; 7999, 12a. Found in a peat-
pank community, associated with Mnium glabrescens,
Cephalozia ambigue, and Lophozia cf. groenlandica; on
an almost bare peat and soil bank with Pogonatum
urnigerum, Cephaelozia bicuspidata, and Nardia scalaris;
and in a fell-field community.

Scapania subalpina (Nees) Dum. 8293, 7Tb. Found orly in
a rock-bottomed pond; grows submersed with Limosella
aquatica.

Scapania undulate (L.) Dum. 7287, 9a; 7288, 9a; 739¢. 8a;
7856, 4e. Found in water of small pools with Nardia
scalaris and Chiloscyphus pallescens, and in streams with
Brachythecium asperrimum and Chiloscyphus pallescens.

Order METZGERIALES

ANEURACEAE

Riccardia latifrons Lindb. 7338, 4c; 7455, ba. On a small
moss mound, with Ptilidium ciliare, Mylia taylori,
Odontoschisma elongatum, and Orthocaulis binsteadii;
also found in a bog with Sphagnum magellanicum, 8.
squarrosum, and 8. teres. Dr. E. R. B. Little (written
commun., 1968) wrote, “No. 7338 is good Riccwrdia
latifrons, and I am almost sure that No. 7455 is the same
species.”

Riccardia pinguis (1.) Gray. 7185, 8a; 7199, 4e; 7593. 13a.
Occurs in very wet locations at pool and stream margins
and in drains of snow beds.

Riccardia sinuate (Dum.) Trevis. 7201, 4g. Found on wet
mineral soil of a frost scar in the Empetrum heath. The
determination of this specimen was confirmed by
Dr. E. R. B. Little and also, with some hesitation. by
Dr. M. Mizutani.

BLASIACEAE
Blasia pusilla L. 7667, 4£. Found only in a peat-bank com-
munity with Nardie scalaris, Dicranelle subulata, and
Cephalozia bicuspidata.

DILAENACEAE
Pellia necsiana (Gottsche) Limpr. 7564, 13a; 7665, 6a.
Found in wet sedge meadows with Lophozia alpestris and
in snow-bed communities with Sphagnum papillosum, S.
squarrosum, Anthelia julacea, Mylia anomale, and other
bryophytes.
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Order MARCHANTIALES

CONOCEPHALACEAE

Conocephalum conicum (L.) Dum. 7198, 4e. Found only in
streamside communities on sheltered banks in the Empe-
trum heath ; easily identified in the field by its spicy odor
after it has been crushed.

MARCHANTIACEARE

Marchantia polymorpha L. 7285, 3b; 7402, 8a; 7604, 10b.
Not common ; found only on the mud bottom of a drained
pool, in an open steel barrel, and on thin soil of coastal
cliffs.

SPHAGNOBRYA

SPHAGNACEAE

Sphagnum capillaceum (Weiss) Schrank. 7214, 4a. Found
only near the base of a moss mound in the Empetrum
heath.

Sphagnum compactum Lam. & DC. 7590, 13a ; 7676, 8¢ ; 7872,
4f; 7970, 5a ; 7992, 12b ; 8236, 13a. Found in the drain of a
snow bed, and on wet soil in the Empetrum heath.

Sphagnum girgensohnii Russ. 7662, 6a ; 7858, 4e. A principal
component of bogs on the low plateaus.

Sphagnum lindbergii Schp. 8237, 13b; 8238, 13b. Found only
in small streams of the alpine meadows.

Sphagnum magellanicum Brid. 7453, 5a; 7455, 5a ; 8236, 13b.
A component of bogs on the low plateaus; also found in
small streams of alpine meadows.

Sphagnum papillosum Lindb. 756}, 13a; 7661, 6a; 7663, 5a ;
7672, 4£; 7969, 5a. Most common at high altitudes in
drains from snow beds, but also found on wet peat banks
and wet sedge meadows of the low plateaus, Dr. Elsa
Nyholm kindly determined specimen No. 7969.

Sphagnum squarrosum Sw. cz Crome. 7452, 5a; 756}, 18a:;
7661, 6a; 8293, Tb. A principal component of bogs on the
low plateaus; also found in wet sedge meadows and in
snow-bed communities.

Sphagnum subsecundum Nees ex Sturm. 7215, 4a. Found
only near the base of a moss mound in the Empetrum
heath.

Sphagnum teres (Schimp.) Angstr. ez C. Hartm. 7454, ba;
7663, 6a; 8260, 4e. Abundant in bogs and wet sedge mea-
dows of the low plateaus; usually bright green in color.

ANDREAEOBRYA
ANDREACEAE

Andreaea rupestris Hedw. 7192, 11b; 7256, 14a; 7363, 2¢;
7591, 13a; 7893, 12b; 8280, 14b. Found at all altitudes;
usually grows on rocks, but at places in the mountains it
forms mats in streams of alpine meadows and in snow-bed
drains (Shacklette, 1966).

EUBRYA
AMBLYSTEGIACEAE

Ambdlystegium serpens (Hedw.) B.S.G. 8203, 5b; 8204, 3d.
Found on a turf bank above the beach near Makarius Bay,
growing with Leptobryum pyriforme and Bryum steno-
trichum; also found in a wet sandy borrow pit with Phi-
lonotis americana.

Calliergon sarmentosum (Wahlenb.) Kindb. 8047, 4e. Found
on a concrete spillway at a large spring near Makarius
Bay.

Campylium stellatum (Hedw.) C. Jens. 7975, 4e; 8212, 8a.
Submerged in a small pool in the Empetrum heath, grow-
ing with Drepanocladus revolvens and Scapania prludosae;
also found at the margin of a small stream in tl 2 heath.

Oratoneuron filicinum (Hedw.) Spruce. 7636, 1a; V544, 3b;
7645, 3b; 7647, 3b; 7983, 3b. Found on dripping sea cliffs,
commonly with Ulote phyllantha, Bryum lapnonicum,
Schistidium maritimum, and Platydictye jungermannio-
ides; also found at other sites on the seashore.

Drepanocladus fluitans (Hedw.) Warnst. 8284, 62. Found
only in wet moss-lichen mats with Polytrichum longise-
tum, on the lower terrace at Cyril Cove.

Drepanocladus revolvens (Sw.) Warnst. 7219, 13a; 7226,
5¢; 1567a, 12a; 7975, 13b; 8212, 8a. Occurs at rool mar-
gins, in streams from snow beds and alpine rreadows,
and in fell-fields on the mountain summits.

Drepanocladus uncinatus (Hedw.) Warnst. 7188, 11b; 7189,
11b; 7249, 14a; 7327, 4c; 1358, 2c; 7380, 10c; 7557a, 12b;
7887, 12a; 7973, 15b; 8006, 4d; 8007, 4d. Abuudant in
many different habitats and distributed throughout the
island.

Hygrohypnum bestii (Ren. & Bryhn ez Ren.) Holz. ez
Broth. 7178, 9a; 7621, 9a; 8048, 9a. Found only at the
marging of, or submersed in, swift streams on the low
plateaus, commonly growing with Hygrohypnum ochra-
ceum, Brachythecium asperrimuwm, and Chiloscyphus
pallescens.

Hygrohypnum ochracewm (Turn. ex Wils.) Loeske, 7178,
9a; 8269, 9a. Found associated with the species listed
above; also found with Bryoerythrophyllum recurviros-
trum on a limonite deposit in a small stream.

Platydictya jungermannioides (Brid.) Crum. [Amblyste-
giella sprucei (Bruch) Loeske]. 7180, 3b; 7182, 3b; 7646,
3b; 8275, 4e. Occurs in crevices and under small rock
shelves of breccia sea cliffs, at two locations growing with
Mielichhoferia macrocarpa (Shacklette, 1967) ; also found
on soil at the margin of a small stream in the heath.

AULACOMNIACEAE

Aulacomnium palustre (Hedw.) Schwaegr. 7231, 5c¢; 7233,
5c; 7402, 8a; 7482, 6a; 7663, 6a ; 7850, 6a. A common moss
in Sphagnuwm bogs, wet sedge meadows, and liverwort
mats in streams.

BARTRAMIACEAE

Bartramia ithyphylle Brid. 7641, 3b. Found only o1 thin soil
over breccia sea cliffs.

Conostomum tetragonum (Hedw.) Lindb. 7594, 14b; 8231,
12a. Found as small polsters on unstable rocky soil and
bedrock mounds at high altitudes.

Philonotis americana Dism. 7441, 10b, 7457, ba; 7482, 6a;
8201, 5b. Found in a wet sandy borrow pit, near Makarius
Bay, where it formed a dense mat over a large area; also
found on wet soil of a roadside ditch and in a wet sedge
meadow.

Philonotis fontane (Hedw.) Brid. 7202, 4g; 7203, 4g; 7217,
5¢c. On wet disturbed mineral soil, commonly forming
large mats.
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BRACHYTHECIACEAE

#*Brachythecium acutum (Mitt.) Sull. (See Persson, 1968.)
7380, 10c; 7850, 4a; 7973, 15b. Found in Empetrum mats
near Constantine Harbor, on broken macadam runways,
and on wet boards in a World War II building.

Brachythecium albicans (Hedw.) B.S.G. 7189, 11b; 7358, 2¢;
7381, 10c; 7981, 4d; 8002, 12b: 8291, 4f. Commonly found
on sparsely vegetated rocky or sandy soil, with Rhacomit-
riwm lanuginosum, R. ericoides, Drepanocladus uncinatus,
and Ceratodon purpureus, but may also be found in other
habitats.

Brachythecium asperrimum (Mitt.) Sull. 7177, 9a; 7224, 5¢;
7287, 9a; 7343, 4a; 7380, 10c; 7456, 5a ; 7691, 9a ; 7860, 9a ;
7983, 9a. Occurs in a wide variety of habitats on the low
plateaus.

Eurhynchium praelongum (Hedw.) B.S.G. 7197, 4e; 7216,
3a; 7258, 4¢; 7269, 3a; 7270, 3a ; 7271, 8a; V343, 4a; 7350,
2b; 7351, 2b; 7355, 2b; 7382, 10c: 7649, 3b ; 7902, 4e ; 7973,
15b; 7977, 4e. This species is widespread at low altitudes
and is usually abundant on sea cliffs. At places on the
Pacific Ocean coast cliffs, it is the only bryophyte found.

BRYACEAE
*Anomobryum concinnatum (Spruce) Lindb. [A. filiformis
(Dicks.) Solms var. concinnatum (Spruce) Loeske].

(See Persson, 1968.) 7670, 4f. Found only on a wet peat
bank near Constantine Harbor, with Cephalozia bicuspi-
data, Bryoerythrophyllum recurvirostrum, Pohlia nutans,
Pogonatum urnigerum, and Bryum arcticum.

*Bryum ercticum (B. Br.) B.S.G. (See Persson, 1968.)
7673, 4f. Found only in the community listed immediately
above.

*Bryum pallens Sw. sens. lat. 7855, c¢. fr., 4e. Found only
in a streamside community about 100 feet above sea level
at Bird Cape, growing with Mniwm glabrescens, Plecto-
colea cf. obovata, Pohlia nutans, and Scapania undulata.

Bryum pscudotriquetrum (Hedw.) Gaertn.,, Meyers &
Scherb. 7199, 4e : 7348, 2b. Found at the margin of a small
stream in the heath, growing with Climacium dendroides
and Riccardia pinguis; also found on a sandy bank at the
seacoast.

*Bryum lapponicum Hag Kaur. [B. salinum Hag.] (See Pers-
son, 1968.) 7542, 3b; 7640, 8b; 7650, 3b. Apparently re-
stricted to sea cliffs that are subjected to salt spray or
waves.

Bryum stenotrichum C. Miill. [B. inclinatum (Brid.)
Bland.]. 7281, 12a; 7483, 10a; 7565, 15a; 7648, 3b: 8035,
10c; 8206, 3d. This moss, with Tetraplodon mnioides and
Pleurozium schreberi, grew on decomposed animal car-
casses; it grows also on mineral and organic soil on
Amchitka Island.

Leptobryum pyriforme (Hedw.) Wils. 8205, 3d; 8286, cf.,
4g. Found on a soil-covered sea cliff at Makarius Bay,
with Amblystegium serpens and Bryum stenotrichum
also found on mineral soil of a frost scar.

*Mielichhoferia macrocarpa (Hook. ex Drumm.) Bruch &
Schimp, exr Jaeg. & Sauerb. (See Persson, 1968,) 7181,
3b; 7182, 3b; 7541, 8b: 8208, 3b. Shacklette (1967) dis-
cussed this ‘“‘copper moss™ as it occurs on Amchitka
Island, where it is found on sea cliffs, growing only on
narrow rock strata that have a greater concentration of
metals than that found in adjacent strata. This moss was
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first collected in Alaska on Sitkalidak Island by Eyerdam
(Persson, 1968) —not on Amchitka Island, as erroneously
stated by Shacklette (1967).

Pohlia annotina (Hedw.) Loeske. 8258, 4f. Found only near
Constantine Harbor, on a peat and soil bank.

Pohlia crude (Hedw.) Lindb. 7354, 2b; 7651, 8b; 8264, cf.,
4f, Found near the seacoast on sandy soil, breccia clif’s,
and peat banks.

Pohlie nutans (Hedw.) Lindb. 7300, 10a; 7672, 4f; 7899,
12a; 7901, 12a; 8018, 14b. Found on soil and peat banks at
low altitudes, commonly growing with Pogonatum
urnigerum and Ditrichum heteromallum.

CLIMACIACEAE

Olimacium dendroides (Hedw.) Web. & Mohr. 719}, 4;
7195, 4e. Found at only one location—on wet soil by a
small stream in the Empetrum heath. Apparently scarce;
this distinctive moss is very easy to recognize in the fie'd.

DICRANACEAB

Amphidium lapponicum (Hedw.) Schimp. 7183, 3b. Found
only at Cyril Cove, growing below a breccia shelf with
Pottia heimii, a few feet above sea level.

* Aongstroemia longipes (Sommerf.) B.S.G. 8051, 6a. Found
only in a wet sedge meadow near Makarius Bay.

Arctoa fulvelle (Dicks.) B.S.G. 7853, c. fr, 12a. In a high-
altitude fell-field, growing with Diplophyllum taxifolivm
and Rhacomitrium brevipes.

Dichodontium pellucidum (Hedw.) Schimp. 7521, 4f. On a
wet peat bank at Constantine Harbor, growing with
Cephalozia bicuspidate, Dicranella heteromalla, and
other bryophytes.

Dicranella heteromalla (Hedw.) Schimp. 7524, 4f; 7526, 4f;
7528, 4f ; 7877, 4f ; 8050, c. fr., 5b. Commonly found on wet
peat banks; also found on wet sandy soil near Clevenger
Lake.

Dicranella palustris (Dicks.) Crundw. ez E. F. Warb.
[Anisothecium squarrosum (Stark.) Lindb.]. 7201, 4«;
7205, 4g; 7218, 5c; 7588, 13a; 7859, 5¢; 7984, 5c. Found in
a wide variety of habitats that range in altitude from the
low plateaus to snow beds.

*Dicranelle subulata (Hedw.) Schimp. (See Persson, 196 )
7885, 10a; 7386, 10a; 7668, 4f; 8201, 5b; 8203, 5b. Tl is
moss is fairly common on the island, and it is surprising
that it has not been found earlier in the Aleutian Islands.

Dicranum angustum Lindb. 7453, 5a. Found only in a low-
altitude bog, with Sphegnum magellanicum, S. squar-
rosum, and S. teres.

Dicranum elongatum Schleich, er Schwaegr. 7258, 4c¢;
7339, 4c; 7340, 4c; 8246, 4d. A common species at the
summits of moss mounds. It was found on one orgaric
bird-perch mound, where it was abnormally dark gre-n
and very robust.

Dicrenum fuscescens Turn. 7316, 4c; 7333, 4g. Found on
moss mounds, although it is not a common component of
the mound flora, and on frost scars.

Dicranum groenlandicum Brid. 7242, 4c. The dominant moss
on the summits of some small moss mounds.

Dicranum howellii Ren. & Lesq. 7233, 4a; 7252, 14a; 7325,
4c; 7326, 4c; 7977, 4e; 8003, 12b. Very common in a wide
variety of habitats. According to Persson (1968), prob-
ably all Aleutian collections named D. scoparium belong
to this species.
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Oncophorus wahlenbergii Brid. 7223, 5¢; 7333, 4g; 7540, 4b.
This moss forms hard, black conical polsters in wet
heath and in sedge meadows that can develop into small
moss mounds 0.5 m in diameter and as much as 40 cm
high. These polsters are saturated with water and freeze
into hard icy lumps that one often stumbles over while
walking on the otherwise resilient vegetation mat.

DITRICHACEAE

Ceratodon purpureus (Hedw.) Brid. 7280, 10c; 7348, 2b;
7359, 2¢; 7876, 14a; 7378, 10c; 7402, 4b; 7483, 10a; 8289,
la. Common on compacted soil and on concrete and ma-
cadam walks and roads; also found on peat deposits and
other organic substrates.

Ditrichum heteromallum (Hedw.) Brid. 7300, 10a; 8050,
c. fr, 5b. Found in a dense growth of Celamagrostis
nutkaénsis on a roadside bank of mineral soil, and on
wet sandy soil in a Philonotis-Parnassia community.

ENTODONTACEAE

Pleurozium schreberi (Brid.) Mitt, 7309, 4a; 7317, 4c; 7328,
4c; 7514, 15a; 7663, 6a; 7664, 6a. Very abundant as a
component of the Empetrum heath mat.

FONTINALACEAE

Fontinalis neomewicana Sull. & Lesq. 7176, 9a; 7240, 9a;
T447, 9a; 8207, 9a. Grows submersed in swift clear
streams of the Empetrum heath. The “fronds” are as
much as 60 cm long, and some of them fruit abundantly.

GRIMMIACEAE

Rhacomitrium aciculare (Hedw.) Brid. 7186, 8a. Only one
polster was found ; it was growing with Riccardia pinguis
on the bottom of a small pool that had been drained.

Rhacomitrium brevipes Kindb. ez Mac. 7853, 12a ; 8267, 12a.
Ome of the two polsters found had formed a dense cylin-
drical cushion about 8 ecm high in a fell-field community,
where it had entrapped much windblown silt.

Rhacomitrium ericoides Brid. [R. canescens (Hedw.) Brid.
var. ericoides (Brid.) B.8.G.] 7357, 2¢; 7361, 2¢; 7279,
10c; 7666, 10a; 7890, 12a. Not common; found on sand
dunes near the coast (Shacklette, 1966), on hard soil
of a gravel road, and in a fell-field community.

Rhacomitrium fasciculare (Hedw.) Brid. 7373, 14a; 7508,
3b; 7556, 11a; 7873, 4f; 8001, 12b; 8280, 14b. Found on
sea cliffs, low- and high-altitude rock mounds, and soli-
fluction terraces.

Rhacomitrium lanuginosum (Hedw.) Brid. 7190, 11a; 7191,
11b; 7207, 4c; 7247, 14a; 7251, 14a; 7314, 4c; 1315, 4c;
7362, 2¢; 7372, 14a ; 7568, 12b; 7889, 12a; 7892, 12a; 7901,
12a; 7990, 12a; 8020, 4d. Very abundant throughout the
island. Probably initiates mound formation more com-
monly than any other moss on the island.

Scohistidium apocarpum (Hedw.) B.8.G. [Grimmia apocarpa
Hedw.]. 7366, 2c. Unattached polsters of a spheroidal
shape that were composed of this species were described
from Amchitka Island (Shacklette, 1966), growing on
a pebbly sand dune near Cyril Cove.

Schistidium maeritimum B.S.G. [Grimmie maritime Turn.].
7267, 3a; 7272, 3a; T274. 3¢; V507, 3¢; V649, 3b; 7650, 3b;
8025, 3a. Apparently a strict halophyte; grows only on
rocks that receive sea spray or waves.

HYLOCOMIACEAERE

Hylocomium splendens (Hedw.) B.S.G. 7208, 4c; 7228, 4a;
7307, 10a; 7312, 10a; 7329, 4¢; 7331, 4c; 7649, 4c. Found
only on the low plateaus, usually mixed with tI ¢ common
mosses of the heatth, or on moss mounds; at places it is the
dominant moss on the collapsed summits of old mounds.

HYPNACEAE

Hypnum cupressiforme Hedw. (See Persson, 1048.) 8007,
14b. Found only on an andesite bird-perch mound near
Buoy Point, growing with Drepanocladus unc'natus and
Pogonatum alpinum.

**Hypnum dieckii Ren. & Card. (See Persson, 1968.) 7850, 4a.
Found only in the Empetrum heath near Constantine Har-
bor, growing with Awulacomnium palusire, Brachythecium
acutum, and Pogonatum alpinum.

Hyprnum plicatulum (Lindb.) Jaeg. 8002, 12b. Found only
at the margin of a vegetation mat on a solifluction terrace.

Ptilium crista-castrensis (Hedw.) DeNot. 7230, 4a; 7306,
4a. Usually sparse, but at several locations on the Empe-
trum heath it was observed to form almost pure colonies
5 sq m or more in size.

LEUCODONTACEAE

Antitrichia curtipendule (Hedw.) Brid. 7209, 4c; 7210, 44;
7248, 14a; 7250, 14a; 7313, 4c; 7318, 4c; 732¢, 4c; 7330,
4c; 7331, 4¢; 73)3, 2b; 7890, 12b; 8002, 12b ; 8008, 4d. Com-
mon, and at places very abundant, on the Empetrum
heath ; also found on bird-perch mounds and on solifluction
terraces. Its yellow color makes it conspicuous as the
summit moss on many “mature” moss mourds, visible
even on aerial photographs (fig. 8). W. A, Weber (oral
commun., 1967) suggested that in the treeless Aleutian
Islands moss mounds substitute for trees in providing the
elevated habitat characteristic of this moss throughout
its range.

MNIACEAE

Mnium glabrescens Kindb. (See Persson, 1968.) 7261b, 4e;
7388, 10b; 7402, 8a; 7483, 4a; 7524, 4f; 1525, 4f; 7528
4f; 7862, 4e; 826}, 4e; 828}, 6a. A common specics on many
different substrates throughout the island.

Munium insigne Mitt. 7261a, 4g; 8288, 4f. Found on stony
soil of a frost scar in the Empetrum heath and on a shaded
peat bank.

Mnium pseudopunctatum Bruch & Schimp. (See Persson,
1968.) 7196, 4e; 7203, 4g; 7260, 4e; 7458, Ha. Fond only at
low altitudes, usually on very wet soil and in bogs.

ORTHOTRICHACEARE

Ulota phyllantha Brid. 7271, 3a; 7273, 8c; 7364 2c; 7507,
3b; 7638, 8b; 7911, 8b; 802}, 4d. Found on rocks near
the sea, and, at one location, on an organic bird-perch
mound. A facultative halophyte.

PLAGIOTHECIACEAE

Plagiothecium roescanum B.S.G. 7353, 2b. Found only on
sandy banks above the beach at Cyril Cove, growing with
Eurhynchium praelongum, Lophocolea cusgidaia, and
Pohlia cruda.

Plagiothecium undulatum (Hedw.) B.S.G. 7227, 4a; 8239,
13b; 8273, cf., 4f. Occurs sparingly as single strands in
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the moss mat of the Empetrum heath and in alpine
meadows.

POLYTRICHACEAE

Oligotrichum hercynicum (Hedw.) Lam. & DC. 8240, 13a.
Found on mineral soil in the bed of a stream that flowed
from a snow field.

Oligotrichum parallelum (Mitt.) Kindb. 8234, 13a. Found
only on soil by a stream that flowed from a snow bed at
Chitka Cove.

Pogonatum alpinum (Hedw.) ROLL 7229, 4a: 7252, 14b;
7311, 4a; 7384, cf., 4f; V402, 8a; 7425, 4b; 7528, 4f; 1841,
4f; 7850, cf., 4a; 8006, cf., 14b; 8257, 4f. Found on low
terraces of the Empetrum heath, usually growing in the
thick moss mat, and on high-altitude bedrock outcrops.
At one location it grew with Marchantia polymorpha on
the peat bottom of a drained pond.

Pogonatum contortum (Brid,) Loeske, (See Persson, 1968.)
7206, 4f. Found only on the vertical walls of a narrow
deep trench that had been dug in peat during World II.

Pogonatum urnigerum (Hedw.) P. Beauv. 7261, 14a; 7265,
4f; 7300, 10a; 7355, 2b; 7356, 2c; 7385, 10a; 7481, 10a;
7672, 4f; 8201, 5b; 8202, 5b; 8213, 10a; 8214, 10a. This
moss commonly grows on disturbed soil and peat banks
(fig. 2).

Polytrichum commune Hedw. 7332, 4c; 7377, 4. On moss
mounds and peat banks of the low plateaus.

Polytrichum formosum Hedw. 7241, 4f; 7299, 4f; 7381, cf.,
10c. On peat banks and broken macadam pavement.

Polytrichum juniperinum Hedw. 7374, 14a. Apparently rare;
found only on an andesite outcrop at an altitude of about
400 feet.

Polytrichum longisetum Brid. [P. gracile Sm.]. 8284, 6a.
Found only in wet moss-lichen mats on the lower terrace
at Cyril Cove, with Drepanocladus fluitans.

**Polytrichum sphaerothecium (Besch.) Broth. [Pogonatum
sphaerothecium Besch.]. (See Persson, 1968.) 7529, 4f.
This is the first collection of this moss in Alaska, and
apparently the second collection in North America. Persson
(1968) made the observation that this moss, in its world-
wide distribution, is often associated with Bryowiphium
norvegicum and that these mosses are found only in non-
glaciated regions of the world.

Polytrichum strictum Menz. ez Brid. 7335, 4c. Found only
on a small moss mound.

POTTIACEAE

Barbula cylindrica (Tayl. ex Mack.) Schimp. ex Boul. 7641,
3b;°7642, 3b; 7644, 8b. Found only on breccia cliffs of the
seacoast.

Bryoerythrophyllum recurvirostrum (Hedw.) Chen. 7671,
4f; 8270, 9a; 8276, 3a. Found growing with Anomobryum
concinnatum, Pohlia nutans, Pogonatum urnigerum, and
Dicranella subulata on a peat bank at Constantine Harbor
and in a spring on a deposit of limonite, where it was
heavily incrusted with iron compounds.

Pottia heimii (Hedw.) Fiirnr. ex Hampe sens. lat, 718},
3b; 8203a, 5b; 8204, 8b. Found growing with Amphidium
lapponicum on breccia sea cliffs at Cyril Cove and on
sandy soil of a borrow pit near Makarius Bay, associated
with Philonotis americana. It also grew on turf banks at
Makarius Bay, associated with Amblystegium serpens,
Leptobryum pyriforme, and Bryum stenotrichum.
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*Tortula mucronifolia Schwaegr. (See Persson, 1968.) 7534,
2b; 7531, 2b; 7532, 2b; 8247, 3b. In loose sand of dun=s
near the coast and on breccia sea cliffs.

RHYTIDIACEAE

Rhytidiadelphus loreus (Hedw.) Warnst. 7204, 4g; 7228, 4a ;
7232, 4a; 7308, 4a ; 7327, 4¢; 7664, 6a. Abundant, especially
in wet locations in the Empetrum heath.

Rhytidiadelphus squarrosus (Hedw.) Warnst. 7344, 2h;
7863, 13a. On sandy soil near the seacoast, growing among
‘dense stools of Elymus, and in a snow-bed community.

Rhytidiadelphus triquetrus (Hedw.) Warnst., 7309, 4a. A
common species in the moss mats on the low plateaus.

SPLACHNACEAE

Tetraplodon mnioides (Hedw.) B.S.G. 7514, 15a; 7880, 153 ;
7968, 15a; 8242, 15a. Entirely restricted to decomposed
carcasses of birds and rats; it forms dense polsters thet
fruit profusely.

THUIDIACEAE

Claopodium crispifolium (Hook.) Ren. & Card. 8274 4e.
Found only on soil at the margin of a stream in the heath
near Cyril Cove.

ANNOTATED LIST OF LICHENS

By WILLIAM A. WEBER,® JAMES A. ErpMAN, and HrLour Kroz *

Shown below is the only published list of lichens that grow on
Amchitka Island, and all species on the list are new records for
this island, unless otherwise noted. To our knowledge, the only
former Amchitkan collections of significance are those made
by Eric Hultén on July 9, 1932, and those of George A. Llano
made on August 22, 1947. Inventories of lichens collected frcm
the Aleutian Island chain were published by Hedrick (1936) and
Degelius (1937).

Duplicates of specimens cited in this list that were collect>d
by Hansford T. Shacklette in November and December 1965
were identified by Krog. All subsequent collections were identi-
fied by Weber, except those of Stereocaulon determined by I.
Mackenzie Lamb, Harvard University, Cambridge, Mass.; sev-
eral packets of Umbilicaria sent to George A. Llano, National
Science Foundation, Washington, D.C.; and Permeliopsis am-
bigua identified by Mason E. Hale, Jr., Smithsonian Institution,
Washington, D.C. Identification of the rocks on which the
saxicolous lichens grew was made by W. D. Quinlivan, U.S.
Geological Survey.

Nomenclature follows that of Hale and Culberson (1966) in-
sofar as possible. Collection numbers, in italics, are those of
Shacklette, unless otherwise specified; they follow the specios
name. The habitat and plant community from which a species
was taken, designated by numbers and letters, as set forth
in the section “‘Description of the Island and Its Vegetation” of
this report, follow the collection number.

CLADONIACEAE

Baeomyces placophyllus Ach. Erdman 646, 15b. On a wood°n
sill of a World War II hut above Constantine Harbor.
Cladonia alpestris (L.) Rabenh. Hutchison s.n.; 8023, 4d;
Erdman 613, 12b. Hutchison (1937, p. 144-145) reported:

3 University of Colorado Museum, Boulder, Colo.
+ Botanical Museum, Oslo, Norway.
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“The yellow-grey Cladonie alpestris, one of the reindeer
mosses, formed the groundwork of the moors [of Am-
chitka], into which the foot crunched as if walking on
snow. It was mixed with empetrum * * *” She un-
doubtedly was referring to the dominant Cladoniec pa-
cifica, recently described by Ahti (1961) in his treatment
of the reindeer-lichen complex. Cladonia alpestris occurs
widely scattered over the heath mat, often in patches, but
it is less abundant than C. pacifica.

Cladonia amaurocraea (Florke) Schaer. Erdman 653, 4c;
Erdman 666, 8c. Uncommon ; found on a few moss mounds
and at the edge of a tundra pool.

Cladonia arbuscula subsp. beringiane Ahti [C. sylvatice
(L.) Hoffm.]. Stevens s.n.; 7539, 4c. On the summit of a
tundra mound above Cyril Cove. Merrill (1929, p. 42)
stated that “D. H. Stevens found the species [C. sylvatica
subsp. sylvestris Oed.] at Amchitka and Ilac Islands,
and it has come to hand from Tanana crossing.” No habi-
tat was given.

Cladonia bellidiflora { Ach.) Schaer. 7245, 4¢; 7332, 4¢; 7513,
4a; 7596, cf., 14b; 7692, 14b; 8012, 4a; Erdman 595, 8b.
Widespread but not abundant; found in a variety of
habitats.

Cladonia coccifera (L.) Willd. 7301, 154 ; 7510, 4a; 7511,
d4a; 7512, 4a; Erdman 620, 15d. Fairly uncommon ; how-
ever, it is more abundant and conspicuous in burned
areas than elsewhere.

Cladonia degenerans (Florke) Spreng. [C. cerasphora
Vain.]. 7303, 15d; Erdman 608, in part, 4f. Uncommon
throughout the Empetrum heath.

Cladonia gracilis (L.) Willd. 7392, 15d: 7509, 4a; 7669, 4f;
Erdman 608, in part, 4f; Erdman 609, in part, 4f; Erdman
617, 15d ; Erdman 618, 15d. Occurs in a variety of habitats
on the low plateaus, but is common only in burned areas.

Cladonia pacifica Ahti [C. impezxa Harm.]. 7219, 4c; 7323,
4c: Erdman 568, 4a. The dominant lichen in the Empetrum
heath; forms pure clumps in surface depressions, thus
giving a dotted appearance to the ground surface as seen
from the air (fig. 8).

Cladonia pyridate (L.) Hoffm. 7290, 10c; Erdman 619-4,
15d. Sparse, except in burned areas, where it is abundant.

Cladonie rangiferina (L.) G. H. Web. ex Wigg. Erdman
582, 13b. Observed only on a thick Empetrum mat in a
small valley above Chitka Cove: apparently uncommon.

Cladonia scabriuscule (Del. ex Duby) Leight. 7211, 4c; 7324,
4c; Erdman 624, 4d. A component species of moss mounds.

LECANORACEAE

Haematommae ventosum subsp. lapponicum (Riis.) Laund.
[H. lapponicum Ris.]. Erdman 586, 14b. On a high-alti-
tude rock outcrop.

Icmadophile ericetorum (L.) Zahlbr. Erdman 633, in part,
4d. At the base of an organic bird-perch mound.

ITonaspis epulotica var. arcticea (Lynge) H. Magn. Erdman
639, in part, 14a; Erdman 645, 4g. On a latite boulder
above Constantine Harbor and on basalt andesite scoria
rocks in a frost scar.

Lecanora aleutica H. Magn. ex Hedrick. 7365, 2¢; Erdman
630-D, 3a. Common on boulders, primarily on those along
the beaches. I. Mackenzie Lamb examined specimen 7365.
which grew on a sand dune, and wrote (written commun.,
1968), “Apparently a Lecanora species that has gone

VEGETATION OF AMCHITKA ISLAND, ALEUTIAN ISLANDS, ALASKA

from a crustose to semi-fruticose growth due to sand
abrasion and deposition.”

Lecanora allophana (Ach.) Rohl. [L. subfusce (L.) Ach.,
in part]. Erdman 632, 15b. On a small plank in the margin
of a wet sedge meadow.

Lecanora atre (Huds.) Ach. Erdman 641, 2c. C1 a small
boulder in a sand-dune blowout.

Lecanora castanee (Hepp) Th. Fr. Erdman 67C, 4e. With
bryophytes in a streamside community.

Lecanora streminea (Wahlenb.) Ach. Erdman 630-B, 3g.
On andesite beach rocks.

Ochrolechia frigide (Sw.) Lynge. Hultén s.n. (Degelius,
1937, p 126) ; 7277, 8d; 7555, 14a; 7597, 14b; 7895, 12a;
7893, 12a; Erdman 565, 4a; Erdmaen 566, 4a; Erdman
610, 11a; Erdman 663, 14b; Erdman 673, 10c. Occurs in
a wide range of habitats, at places overgrowing the heath
mat, Degelius (1937, p. 126) stated that it “seems to be a
very common species on these [Aleutian] islands.” This
taxon is highly polymorphic.

Placopsis gelida (1.) Linds. [Lecanore gelide (1.) Ach.].
Hultén s.n. (Degelius, 1937, p. 125) ; 729%, 14a; Erdman
596, 10c. Common, especially on loose cobbles of old
roadbeds.

LECIDEACEAE

Bacidea sp. Erdman 643, 14a. On andesitic tuff breccia rocks.

Lecidea cf. aleutica Degel. Erdman 629, in part, 14a. On
andesite sill or flow boulders.

Lecidea armeniece (DC.) Fr. Erdman 592, 14b. Common
on high-altitude basaltic rocks above Chitka Cove.

Lecidea elegantior H. Magn. Erdman 589, 14b. On high-
altitude basaltic rocks above Chitka Cove. Not listed by
Hale and Culberson (1966); first reported for North
America by Weber and Viereck (1967).

Lecidea flavocacrulescens Hornem. Erdman 587, 14b. Com-
mon on high-altitude basaltic rocks above Chitka Cove.

Lecidea macrocarpa (DC.) Steud. [L. pletycarpe Ach.;
L. steriza (Ach.) Vain.]l. Erdman 590, 14b; Erdman 597,
10c ; Erdman 639, in part, 14a; Erdman 642, 2¢c. On breccia
rocks, extending from sea level to high-altitud~ fell-fields.

Lecidea cf. symmicta (Ach.) Ach. Erdman 604, 15b. Found
on the wind-eroded wooden frame of a World War 1I
hut.

Lecidea vernalis (L.) Ach. Erdman 603, 15b ; cf. Erdman 667,
4g. On tar-paper roofing of a hut at high altitude and in
a frost scar of the Empetrum heath.

Mycoblastus alpinus (Fr.) Kernst. [M. sanguinarius (L.)
Norm., in part]. 7597, 15b; Erdman 566, 4a; Erdman 611,
11a; Erdman 652, 4c. Occasionally found intermixed with
Ochrolechia frigida.

Rhizocarpon atroalbescens (Nyl.) Zahlbr. Erdman 591, 14b.
Common on high-altitude basaltic rocks abnve Chitka
Cove.

Rhizocarpon geographicum (L.) DC. Hultén s.n. (Degelius,
1937, p. 117) ; Erdman 661, 14b. On an andesite outerop of
a scree ridge above Chitka Cove.

Rhizocarpon hochstetteri (Korb.) Vain. Hultén s.n. ( Degel-
ius, 1937, p. 117) ; Brdman 629, in part, 14a ; Erdman 639,
14a. Apparently common on rock outerops throughout the
island.

Toninia lobulate (Somm.) Lynge. Erdman 640, 4f. This
lichen was found covering the peat banks of an old gun
emplacement.
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PANNARIACEAE

Pannaria pezizoides (G. Web.) Trev. 7843, 4f; 7865, 4f;
Erdinan 607, 4£. Collected from soil or peat banks at both
ends of the island.

Psorome hyprnorum (Vahl) S. Gray. Erdman 633, in part,
4d. At the base of an organic bird-perch mound.

PARMELIACEAE

Cetraria ciliaris Ach. [C. orbate (Nyl.) Fink]. Erdman 572,
15b. On a felled utility pole ; possibly an adventive species
introduced during World War IT occupation.

Cetraria cucullata (Bell.) Ach. Erdman 656, 14a. Found
near the summit of a large rock mound.

Cetraria ericetorum Opiz [C. crispa (Ach.) Nyl.; O. island-
ica var. crispa (Ach.) Nyl]. Erdman 581, 13b; Erdman
615, 14b. Observed and collected only above Chitka Cove;
apparently uncommon.

Cetraria nigricans (Retz.) Nyl. 7897, 12a. In the rubble of a
high-altitude rock field.

Hypogymnia enteromorpha (Ach.) Nyl. 7282, 15b. On a
bridge timber near Cyril Cove; possibly introduced with
construction materials.

Hypogymnia physodes (L.) Nyl. [Parmelia physodes (L.)
Ach.; P. duplicata var. doughlasiocla Gyeln.]. Erdman
570, 15b. On a felled utility pole.

Hypogymmnia subobscure (Vain.) Poelt [Parmelia subd-
obscura Vain.]. 7897, 12a. In the rubble of a high-altitude
rock field, mixed with several fruticose lichens,

Parmelia alpicola Th. Fr. Erdman 601, 14b. On boulders
at high altitudes.

Parmelia omphalodes (L.) Ach. 7603, 14b; 7888, 12a; Erd-
man 655, 4c. On rocks at high altitudes.

Parmelia sazatilis (L.) Ach. 7277a, 3¢; Erdman 606, 15b;
Erdman 621, 14a. On rock outerops above or on the beach,
and on wooden supports of a World War II shed.

Parmecelia sulcata Tayl, 7275, 3¢; Erdman 605, 15b; Erdman
625, 14a. On breccia outecrops above or on the beach,
and on wooden supports of a World War II shed.

Parmeliopsis ambigua (Wulf.) Nyl. Erdman 631, 15b. On
a small plank at the edge of a wet sedge meadow.

Platysmatia lacunose (Ach.) Culb. & Culb. [Cetraria lacu-
nose Ach.]. 7601, 14b. On a rock mound above Chitka
Cove.

PELTIGERACEAE

Peltigera aphthose (L.) Willd. 7259, 4e; 7319, 4c; 7321, 4c;
Erdman 638, 14a ; Erdman 651, 11a. A fairly common ter-
ricolous lichen on shaded, often vertical, substrate sur-
faces.

Peltigera canine (L.) Willd. [P. canina var. membranacea
Ach.; P. membranacea (Ach.) Nyl.]. Hultén s.n. (Degelius
1937, p. 110) ; 7261c, 4e; Erdman 623, 4d; Brdman 634,
4a; Erdman 669, 2b. A common terricolous lichen on
shaded, often vertical, substrate surfaces.

Peltigera malacea (Ach.) Funck, Erdman 635, 4a. At the
base of a heath bank above Cyril Cove.

Peltigera spuria (Ach.) DC. [P. canina var. spuriea (Ach.)
Schaer.]. 7637, 1a. Found on the so0il of a second beach
terrace at Constantine Harbor.

PERTUSARIACEAE

Pertusarie coriacea (Th, Fr.) Th. Fr. Erdman 622, 14a. On
a flow breccia outerop.
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Pertusaria hultenii Erichs. Erdman 588, 14b. Saxicolous;
on basaltic outcrop above Chitka Cove,

Pertusaria sp. Erdman 571, 15b. Corticolous; on a utility
pole.

PHYSCIACEAERE

Buellia punctata (Hoff.) Mass. [B. pullata Tuck.]l. Erdman
630—-C, in part, 3a. On andesite beach boulders.

Physcia caesia (Hoffm.) Hampe. 7276, 3c; Erdman 630-C,
in part, 3a. On sea cliffs and beach boulders.

Physcia dubia (Hoffm.) Lett. 7276, 3c. Found growing with
P. caesia.

Rinodina turfacea (Wahlenb.) Korb. 7982, 4d; Erdman 671,
4d. A nitrophilous lichen found on a few organic bird-
perch mounds.

SPHAEROPHORACEAE

Sphaerophorus globosus (Huds.) Vain. Hultén sn. (I oge-
lius, 1937, p. 107) ; 7246, 4c; 7320, 4c; 7595, 14b ; 7599, 14b ;
7897, 12a; 7991, 14b; 8014, 44 ; 8015, 4d; Erdman 569, 1a;
Erdman 583, 13b. Degelius (1937, p. 107) described this
species as very common throughout the Aleutian Islands.
It is the dominant lichen on the summits and ridge~ of
the hummocks in the Empetrum heath.

STEREOCAULACEAE

Stereocanlon alpinum Laur. 7360, 2c. On a sand dune above
Cyril Cove.

Stereocaulon intermediwm (Sav.) H. Magn. Erdman 599,
10c. Common on a gravel roadbed south of Constartine
Harbor. I. Mackenzie Lamb (written commun., 1968)
considered it to be “a stunted, subcrustose state of S.
intermedium.”

Stereocaulon tomentosum var. alpestre Flot. [S. tomentosum
Fr.]. Erdman 600, 10c. Associated with 8. intermedium
on a gravel roadbed south of Constantine Harbor.

Stereocaulon vesuvianum Pers. [S. denudatum Flk.; 8.
vesuvianunt var. denudatum (Florke) Lamb]l. Brdman
612, 12b. On upland slopes above the Pacific Ocean. op-
posite Chitka Cove.

STICTACEAE

Lobaria linita (Ach.) Rabenh. [Sticta pulmonarig var.
linite (Ach.) Tuck.]. Hultén s.n. (Degelius, 1937, p. 108).
Erdman 636, 4a. At the base of a heath bank above Cyril
Cove.

TELOSCHISTACEAE

Blastenia sp. Erdman 630-C, in part, 3a. On andesite beach
boulders.

Caloplaca granulose (Miill. Arg.) Jatta. Erdman 594, 3a.
A conspicuous saxicolous crustose lichen; common on
supralittoral beach boulders and sea stacks.

Caloplace sp. (Ferruginea group). Erdman 668, 2b. Or the
end of a large driftwood log.

Xanthoria candelarie (L.) Th. Fr. [Teloschistes catdel-
arius (1.) Fink]. 7369, 4d: Erdmen 627, 14a; Ercdman
630-C, in part, 3a; Erdman 649, 14a. On rock outcrops
fertilized by birds.

Xanthoria elegans (Link) Th. Fr. [Caloplace elegans
(Link) Th. Fr.]. Brdman 637, 3a. Occurs on beach boul-
ders and sea cliffs. Tatewaki and Kobayashi (1934, p. 6)
stated that “This saxicolous association is developed on
such precipitous cliffs that the vascular plants cannot
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grow. The beautiful red colour of Caloplaca elegans
adorns the monotonous gloomy rock surface.”

UMBILICARIACEARE

Umbilicaria cylindrica (L.) Del. [Gyrophora cylindrica
(L.) Ach.]. 7367, 14a; Erdman 628, 14a. On an andesite
boulder pile near Cyril Cove. Although Llano (1950) cited
no collections from Amchitka Island, he did state (p.
11) that, in the Aleutian Islands, U. cylindrice is ‘“‘the
dominating Umbilicaria on all exposed lava rocks, in
association with U. proboscidea, U. hyperborea, and U.
torrefacta * * *.”°

Umbilicaria proboscidea (L.) Schrad. 7367a, 14a ; 7506, 2c;
7607, 14b; 7894, 12a; Erdman 585, 12a; Erdman 602,
14b; Erdman 650, 14b; Erdman 660, 14a; Erdman 66},
14a. Common on rocks in a wide variety of habitats.

USNEACEAE

Alectoria cf. irvingit Llano. 8013, 14b. Found on an ande-
site bird perch on a high peak north of Buoy Point. We
have not compared this collection with the type from
Anaktuvuk Pass, but it appears to agree well with the
type description—that is, it resembles Cornicularia di-
vergens, medulla Pd-, with long fissural pseudocyphellae.

Alectoria nigricans (Ach.) Nyl. 7596, 14b. Mixed with Cla-
donia bellidiflora at the base of an andesite rock mound
south of Chitka Cove.

Alectoria ochroleuce (Hoffm.) Mass. 7193, 14a; 7368, 14a;
7552, 14a; 7553, 14a; 7886, 12a; Erdman 567, 4a. A con-
spicuous fruticose lichen that apparently is of wide eco-
logical amplitude, for it occurs as scattered clumps on
breaks in the Empetrum heath, as well as on rocks at the
highest altitudes on the island.

Alectoria pubescens (L.) R. H. Howe [Parmelia lanata
(L.) Wallr.]. 7371, 14a; 7897, 12a; Erdman 657, 14a. On
rocks in outcrops or rubble fields, in many places mixed
with other fruticose lichens.

Cornicularia divergens Ach. [Alectoria divergens (Ach.)
Nyll. 724%a 14a; 7598, 14b; Erdman 614, 14b; Erdman
647, 4a; Erdman 654, 4c; Erdman 659, 14a, Widespread,
but most common on rock mounds and outcrops.

Ramaline almquistii Vain, 7370, 14a ; 7906, 3c ; Erdman 626,
14a. On breccia cliffs and inland outecrops.

Ramaline scoparia Vain. 7278, 3¢; 7505, 3c. Commonly
occurs with R. almquistii.

Siphula ceratites (Wahlenb.) Fr. 7266, 8c; 7675, 8c.; Erd-
man 665, 8c. Forms dense colonies along the edges of
small pools.

Thamnolia vermicularis (Sw.) Ach. er Schaer. [T. sub-
uliformis (Ehrh.) W. Culb.]. 7257, 14a; 7559, 14a; Erd-
man 672, 4a. Common throughout the island in a wide
variety of habitats but is best developed in the uplands,
where it forms pure stands in the eroded Empetrum
heath. All material fluoresces under ultraviolet light.

VERRUCARIACEAE

Verrucaria maura Wahlenb. ex. Ach. Erdman 630-A, 3a.
A dominant but inconspicuous lichen on the rocks of the
beaches. In describing the plant communities of the
Aleutian Islands, Tatewaki and Kobayashi (1934) placed
Verrucaria in the supralittoral belt, which is just above
the mean high-water level, where the plant is washed by
occasional high tides. They stated (p. 6), “Verrucaria

maura, the calcivorous [sic] lichen, is distribrted over
the supralittoral rocks, giving a dark aspect to this belt.”

SOME ALGAE AND OTHER PROTISTS
By H. SKUJA S

Collections of algae from three types of habitat on
Amchitka Island were sent to me for identificat*on. The
habitat descriptions and the annotated list, including
descriptions of new taxa, follow.

The following taxa, found in a liverwort polster
(mostly Marsupella emarginata), were collected (No.

7234) by H. T. Shacklette, November 22, 1965, from a
small stream near Chitka Point:

CYANOPHYCEAE

Chroococcus varius A. Br,
Gloeocapsa magma (Bréb.) Kiitz.
Schizothriz calcicola (Ag.) Gom.
Schizothriz lardacea (Ces.) Gom.
Scytonema mirabite (Dillw.) Born.
Stigonema minutum (Ag.) Hass.
Stigonema ocellatum Lyngb.

DESMIDIACEAE

Actinotaenium cucurbite (Bréb.) Teiling. Cells 28:-30x long,
18u~15u broad. (PL 1, fig. 1.)

Cosmarium cyclicum Lund. var. arcticum Nordst.

Cosmarium decedens (Reinsch) Racib. Cells 45448y long,
24,-26p broad, and 17p—~19x thick; breadth of isthmus
18u—20p. (PL 1, fig. 7.)

Cosmarium obliguum Nordst. Cells 20u-23x long, 17p-18u
broad, and 13p—14u thick; breadth of isthmux 14x-16p.
(PL 1, figs. 8-9.)

Cosmarium tatricum Racib. Cells 41p-52p long. 23u-2Tu
broad, and 17420 thick; breadth of isthmux 18u~21pu.
(PL. 1, figs. 4-6.)

Cosmarium varioletum Lund. Cells 45u~52u long, 25u-2Tu
broad, and 17u—-20p thick; breadth of isthmux 12x~15p.
(PL 1, figs. 2,3.)

Cylindrocystis brebissonii Menegh.

Cylindrocystis brebissonii var. minor W. et G. 8 West.

Cylindrocystis crassa De Bary.

Mesotaenium mierococcum Kiitz.

Staurastrum punctulatum Bréb. var. pygmaeurs (Bréb.)
W. et G. 8. West. A quadrangular form. Length 36u—40x,
breadth 34x-40g; isthmus 18z—20u broad; cell wall uni-
formly granulate, granules minute and acute.

DIATOMACEAE

Achnanthes spp.

Caloneis silicula (Ehrnb.) Cl

Epithemia turgide (Ehrnb.) Kiitz.

Eunotia arcus Ehrnb.

Bunotia gracitis (Ehrnb.) Rbh.

Eunotia lunaris (Bhrnb.) Grun. var. capitate Grn. Length
50u-86u, breadth 4.

Bunotia praerupta Ehrnb. var. muscicola Boye-Pe*.

5 Uppsala Universitets Institution for Systematisk Botanik, Uppsala,
Sweden.
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Eunotia praerupta var. bidens (W. Sm.) Grun. Cells 15—
75u long, 5p—-10x wide ; striae 10-12 in 10a.

Eunotia robusta Ralfs var. diadema (Ehrnb.) Ralfs.

Frustulia rhomboides (Ehrnb.) D.T. var. sazonica (Rbh.)
D.T.

Gomphonema angustatum (Kiitz.) Rbh. var. productum
Grun. Length 38u—~45., breadth 10p-124.

Melosira distans (Ehrnb.) Kiitz. var. elpigena Grun.
Breadth 7p-9g, height of the whole cell 10p—12u; striae
obsolete, valvae conspicuously dotted.

Pinnularia gibba Ehrnb.

Pinnularie lata (Bréb.) W. Sm. Length 85u-103xz, breadth
28u—-30u ; striae 4 in 104.

Pinnularia microstauron (Ehrnb.) Cl.

Pinnularia wviridis (Nitzsch) Ehrnb. var. rupestris
(Hantzseh) CL

Tabellaria flocculosa (Roth.) Kiitz.

DINOPHYCEAE

Qloeodinium montanum XKlebs. Diameter of cells with in-
tegument 41x-58y, without integument 25u-38u; integu-
ment or cell wall thick and lamellose, colorless or yellow-
ish or brownish; cell content brown; 2-celled aggregates
with integument 57u—60uX60u—-85u. (Pl. 1, figs. 20-23.)

Peridinium cinctum (O.F.M.) Ehrnb.

The following taxa were found in a shallow pool on
andesite bedrock at a quarry near Banjo Point, with
Isoétes sp. (44 chromosomes). Collected by H. T. Shack-
lette, July 28, 1967.

CYANOPHYCEARE

Aphanothece castagnei (Bréb.) Rbh.

Oscillatoria amoena (Kiitz.) Gom. Trichomes straight, with
more or less attenuated and frequently curved ends, 4u—6x
broad, not constricted or only slightly constricted at the
crosswalls, and grayish blue green or olivaceous and
pale violet; cells nearly quadrate or slightly shorter, or
longer than broad, granulated at dissepiments; end cells
capitate, with broadly conical apex. (PL 2, fig. 25a-d.)

Oscillatoria amphibia Ag. Trichomes nearly straight or
coiled, 2u~2.5u broad, ends nonattenuated and not capitate,
not constricted at the joints, and pale blue green; cells
4p—7.5p long, with two granules at the septa; end cells
rounded.

Synechococcus maior Schrit. Cells oblong or ellipsoidal with
rounded apices, 19u—21p broad, and 24u—34u long ; contents
homogeneous and blue green.

CHLOROPHYCEAE s.l.

Chlorella ellipsoidea Gerneck.

Chlorella vulgaris Beyerinck.

Cosmarium humile (Gay) Nordst.

Cosmarium laeve Rbh. forma. Cells 24x—26u long, 17u-18u
broad, and 11p-124 thick, with 4u-5x broad isthmus; cer-
tain specimens have one semicell of the type, the other
one of var. septentrionale Wille. (Pl 1, fig. 13.)

Cosmarium margaritiferum Menegh.

Cosmarium meneghini Bréb. var. concinnum Rbh. Cells.
25u—2Tp long, 19p—20u broad, and 13u-14u thick; apex
13u—14y, isthmus 4p-5u broad ; cell ends truncate or often

slightly convex, rarely conspicuously depressed. (Pl 1,
fig. 12.)

Cosmarium nitidulum De Not.

Cosmarium subcrenatum Hantzsch forma. Cells 30x-33u
long, 25u—26x broad, and 17.54-18.5x thick; isthmus 11u-
12 broad; semicells subtrapezo-rectangular, with flat-
tened 4-crenate ends and 4-5 crenae at each side; the Iow
frontal swelling above the isthmus with generally 5,
rarely 4 or 6, strong rows of 3-5 angular granules.
(PL 1, fig. 11.)

Cosmarium subpachydermum Schmidle forma. Cells 38u—41u
long, 28u-32u broad, and 20p-22y thick; isthmus 13u—14u
broad; cell wall scrobiculate, but without a refractive
thickening in the center of each semicell. (PL 1, fig. 14.)
Compare also O. pseudonitidulum Nordst.

Cosmarium subundulatum Wille. Cells 60u—65z long, 42u—45u
broad, and 28u thick; isthmus 20u-22p broad; semicells
high semicircular with a 10-undulate margin; membrane
distinetly punctato-serobiculate with a large but low
lenticular inflation in the center of each semicell. (Pl 1,
fig. 10.)

Cylindrocystis brebissonii Menegh.

Cylindrocystis crassa De Bary.

BEuastrum ansatum Ehrnb. Cells 78u~-87u long, 39x—44u wide,
and 27u—29u thick ; apex 20p—22pu, isthmus 13u~15u broad.

Buastrum bidentatum Nig. Cells 53u—61ly long, 24u—26u
broad, and about 20x thick; apex 22u, isthmus 10xz-12u
broad.

Euastrum denticulatum (Kirchn.) Gay. Cells 33x—-35p long,
22u-26p broad, and 15u-17y thick ; apex 16u-20u, isthmus
5u—6p broad.

Euastrum denticulatum var. quadrifarium Krieger. Colls
about 20y long, 16z broad, and 10u thick ; apex 13y, isthmus
44 broad.

Euastrum didelta Ralfs. Cells 125x-135u long, 64u—66u broad,
and 37u-39u thick; apex 30u-31y, isthmus 20u—21x broad.

Euastrum elegans (Bréb.) Kiitz. A typical form; c~lls
30u—32u long, 20p—21x broad, and 12 thick ; isthmus 5u-6p
broad.

Euastrum oblongum (Grev.) Ralfs.

Euastrum pectinatum Bréb. Cells T4u-76u long, 46u—48u
broad, and 34u—35u thick ; width of the polar lobe 27u—29,
width of the isthmus 19x-21p.

Hormidium flaccidum A. Br. Filaments ~ 4u—5u broad, not
constricted at the crosswalls; cells 2-31, times longer
than wide; chloroplast a unilateral plate with a pyrenoid.

Mougeotia sp. ster.

Oocystis parva W. et G. S. West. Solitary or in families of
2-4 cells, inclosed by the enlarged mother cell wall; c~lls
ellipso:dal or fusiform with pointed poles, 3u-Tu brcad,
Tu—10u long ; chloroplasts 1-2 parietal dises, usually with-
out pyrenoids. (Pl 1, fig. 15.)

Pediastrum braunii Wartm. Coenobia 7- to 10-celled, cells
10p—164 in diameter.

Scenedesmus acutus (Meyen) Chod.

Scenedesmus ecornis (Ralfs) Chod.

Scenedesmus spinosus Chod.

Scotiella nivalis (Shuttlew.) Fritsch. Cells solitary,
ellipsoidal, 12u-14x broad and 20u-24x long; cell vrall
colorless, with 6-8 longitudinal ribbons or low wirgs;
single parietal chloroplast with one pyrenoid.

Zygogonium ericetorum Kiitz.
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DIATOMACEAE

Caloneis silicula var. longissime Schirschow. Cells linear,
with an evident widening in the middle, 80u-85x long and
10p—-14p broad ; striae about 10 in 10g.

Caloneis silicula var. alping Cl. Cells oblong, with con-
spicuously triundulate sides, 32u-3Tg long and 12x15u
broad.

Cymbelle aequalis W. Sm. Cells 174254 long and 6u-Su
broad ; striae 13-15 in 104.

Cymbella angustate (W. Sm.) Cl.

Cymbella angustata var. hybride (Grun.) R. Ross.

Cymbella cuspidate Kiitz. Cells 50u—62u long and 15u—20x—
23p broad ; striae 10-13 in 104.

Cymbella delicatule Kiitz. Cells 254-36u long and 4u—5u
broad.

Cymbella gracilis Cl. Cells 56p—60x long and 8p—-10u broad ;
striae 12-13 in 10u.

Cymbella hebridica (Greg.) Grun. Cells 29u-3Tx long and
Tp—8u broad ; striae 10-12 in 10u.

Oymbelle naviculiformis Anersw, Cells 38y~50x long and
124164 broad; striae 14-18 in 10a.

Cymbella perpusille A. ClL Cells 16u-20x long and Su—du
broad.

Cymbella pusille Grun.

Cymbella tumidule Grun. Cells 28u-32u long and Tu—9u
broad.

Cymbella ventricosa Kiitz.

Eunotia diodon Ehrnb. Cells 52u-70x long and 10u-15u wide ;
striae 12-14 in 10u.

Eunotia pectinalis (Kiitz.) Rbh. var. minor (Kiitz.) Rbh.
Cells 10u—-17x long and about 4x wide : striae 15-18 in 10u.

Eunotia praerupte var. bidens (W. Sm., Grun. Cells 154754
long and 5p-10x wide; striae 10-12 in 10u.

Eunotia robusta Ralfs var, diadema (Ehrnb.) Ralfs. Cells
47u~50p long and 20u—21u broad, with 6-undulate dorsal
margin ; striae about 10 in 10u.

Eunotia septentrionalis Ostr. Cells 20u4-23u long, 4u-bp
broad ; striae 17-18 in 10x.

Fragilaria construens (Ehrnb.) Grun. var. binodis (Ehrnb.)
Grun.

Fragilaria construens var. subsalina Hust.

Fragilaria nitzschioides Grun.

Frustulia rhomboides var, saxonice (Rbh.) D.T. Cells 50u—
105 long and 13u—20u broad.

Gomphonema engustatum var. productum Grun.

Hantzschia amphiorys (Ehrnb.) Grun.

Melosira distans var. alpigena Grun. Breadth 6u—10u, height
of the whole cell 5u-17u; striae 16-18 in 10gx; valvae
conspicuously dotted.

Navicula contente Grun. Cells 8u~14u long and 2u-3x broad.

Navicula cryptocephala Kiitz, Cells 25u—40u long and 5u—8u
broad ; striae 16-18 in 10u.

Navicula minimae Grun. Cells 10u-164 long and 3u—iu broad.

Navicula minimae var. atomoides (Grun.) Cl Cells 10u—16x
long and 3u—tp broad.

Neidium affine (Ehrnb.) Cl. var. minus Cl. 88u—45u long and
8u—10x broad ; striae 20-23 in 10u.

Neidium iridis (Ehrnb.) Cl. var. amphigomphus (Ehrnb.)
V.H. Cells 704~130x long and 28u—383y broad ; striae 16-18
in 10u.

Nitzschia palea (Kiitz) W. Sm.

Nitzschia stagnorum Rbh.

Pinnularia appendiculata (Ag.) Cl Cells 284-33x long and
4p—6p broad; striae about 16 in 10a.

Pinnularia brevicostata Cl Cells 83u—92u long and 13z-15u
broad ; striae 8-9 in 10u.

Pinnularia divergens W. Sm., Cells 58u~66u long anc 15417
broad ; striae 10-12 in 10u.

Pinnularia gentilis (Donk.) CL Cells 200x—205g long, 34u—
36u broad ; striae 6-7 in 104,

Pinnularia gibba Ehrnb. Cells 654-90u long, 10x-13« broad ;
striae about 10 in 104.

Pinnularia interrupta W. Sm.

Pinnularie lata (Bréb.) W. Sm. Cells 80g—85x long and 304~
33u broad ; striae 3—4 in 10u.

Pinnularia maior (Kiitz.) Cl.

Pinnularia microstauron (Ehrnb.) ClL Cells 34y-72x long
and 8u—13u broad ; striae 10-12 in 10x.

Pinnularia microstauron forma biundulatea O. Mitll. Cells
34p—72u long and 8u—13u broad; striae 10-12 in 10u.

Pinnularia viridis (Nitzsch) Ehrnb.

Pinnularie viridis var. sudetica (Hilse) Hust.

Stauroneis anceps Ehrnb. Cells 48u~57u long and 10p—13x
broad ; striae about 2023 in 10.

Stauroneis anceps forma linearis (Ehrnb.) Cl

CHRYSOPHYCEAE
(Only cysts were found.)
The following taxa were found in a tundra lake about
50 cm deep near Cyril Bay, with 7soétes sp. (66 chromo-
somes). Collected by H. T. Shacklette, July 28, .967.

CYANOPHYCEAE
Lyngbya rivuleriarum Gom.
Merismopedia elegans A. Br.
Merismopedia glauce (Ehrb.) Nig.
Nostoc microscopicum Carm,
Oscillatoria amoena (Kiitz.) Gom.
Oscillatoria amphibia Ag.
Oscillatoria facilis Skuja, sp. nov.

Trichomata solitaria vel in strata expansa, tenuia,
arachnoidea, olivacea vel sordide fusco-viridia agglomerata,
aut plusminusve recta aut subflexuosa et elongata, ad geni-
cula leniter constricta, apice breve attenuata e% paullo
curvata, 1p-1.3p crassa; cellulis diametro trichomatis 24
plo longioribus, protoplasto homogeneo sed cum cl romato-
plasmate a centroplasmate sat limitato, pallide griseo-
aerugineo vel olivaceo et subfusco; cellula apicali elongato
conoidea, superne parum obtusata. (Pl 2, fig. 26a-¢.)

Trichomes single or forming a flat arachnoid, ol‘vaceous
or brownish-green thallus, more or less straight or slightly
flexuous, slightly constricted at the cross-walls, 1x-1.3u
broad, and short at the ends but clearly attenuated and
curved ; cells 2—1 times as long as wide, with a homozeneous,
pale-grayish-blue-green or olivaceous and brownish proto-
plast; end cell elongate, conoid with slightly obtusate apex,
not capitate and without a calyptra. (Pl 2, fig. 26a-e.)

This species resembles 0. neglecta Lemm. but I as both
curved and attenuated apices, longer cells, and a different
color of thallus and tr.chomes; compare also O. exil’s Skuja
(Skuja, 1964, p. 51, table 7, figs. 1-3), which is considerably
thicker, more constricted at the crosswalls, and of a different
color. Also different are O. deflexa W. et G. S. West, O. sub-
titissima Kiitz.,, 0. limnetica Lemm. with var. acicularis
Nygaard, and others.
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Oscillatoria grossegranulate Skuja.

Trichomes solitary among other filamentous algae, elon-
gate, nearly straight or slightly flexuous, not attenuated or
curved at the ends, and distinctly constricted at the cross-
walls, thus torulose, 5.5u—6u broad; cells cylindrical, 1-1%
times longer than wide, 6u—12u, rarely 16y, long with clear-
and pale-olivaceous or light-grayish-blue-green coarsely
granulated protoplast, and at times with granulated septa.
(PL 2, fig. 28.)

Oscillatoria splendida Grev.

A very characteristic species, with straight or flexuous
trichomes 1.74~2u broad which usually are not constricted at
the crosswalls but are rather short and abruptly attenuated
at the more or less curved ends; cells 24 times longer than
broad, with often granulated septa and a clear blue-green
homogeneous protoplast; end cell very elongated and
pointed, more or less bent, capitate at the apex, without
calyptra. (Pl. 2, fig. 27.)

The thallus of this alga also has a characteristic intense
odor which resembles that of fertile soil.

Oscillatoria sp.

Trichomes nearly straight or slightly bent, unconstricted
at the joints and not attenuated or capitate at the ends,
0.54~0.Tu broad; cells mostly 2-4 times, rarely 5 times, as
long as wide, with a homogeneous pale-blue-green protoplast
but with 2 granules at the dissepiments; end cell simply
rounded.

Only a few trichomes seen; probably a small form of
0. amphibia. (PL 2, fig. 29.)

Phormidium frigidum F. B. Fritsch,
Pseudanadbaena catenata Lauterb.
Pseudanabaena granulifera Skuja, sp. nov.

Trichomata solitaria, inter algas benthonicas sparsa, sat
brevia, plerumque 6-20-cellularia, 154~50u longa, fere recta
vel leviter arcuata, 1.5u4-1.8p crassa, apices versus non
attenuata, ad dissepimenta hyalina sat crassa evidenter
constricta, motu proprio praedita: cellulis 1-1% plo raro
2% plo longioribus quam latis, breve cylindricis, lateribus
haud concavis; protoplasto pallide olivaceo vel dilute
viridi-aerugineo, granulato, granulis sat grossis praecipue
peripheriter locatis; cellula apicali superne late conoidea.
(PL 2, figs. 30-32.)

Trichomes solitary among other benthonic algae, short,
usually 6- to 20-celled and 15450z long, mobile, nearly
straight or slightly curved, 1.5x~1.8u broad, not attenuated
at the ends, distinctly constricted at the joints, dissepiments
hyaline, rather thick ; cells short-cylindrical 1-114-214 times
longer than wide, with pale olivaceous or light-greenish-blue
coarsely granulated protoplast, granules mostly peripheral ;
end cell at apex conoid. (PL 2, figs. 30-32.)

This species perhaps resembles most nearly P. minuta
Skuja forma (Skuja, 1956, p. 70, table 6, figs. 27-28), from
which it is distinguished by its considerably shorter and
smaller trichomes and differently colored, coarsely granu-
lated protoplast. The typical P. minute (Skuja., 1948, p. 57,
table 5, figs. 6-7) is also closely allied but is broader and
has more rounded cells usually with homogeneous or only
finely granulated protoplast. Compare further P. galeata
Bdcher and P. bipes Bocher.

Synechococcus cedrorum Sauv. var. pallidus Skuja var. nov.

Cellulae solitariae, motu proprio praeditae, singulae vel
geminatae, breve cylindricae vel ellipsoideae, apicibus
rotundatis, 2.5u-3u raro 3.5y latae et 3.5u—6u longae; mem-

brana tenuissima, perspicua; contentu cellularum pallidis-
sime aerugineo, fere achroo, homogeneo vel granulis subtilis,
sparsis ornato; multiplicatio fit divisione transversal.
(Pl. 2, fig. 24.)

A forma genuina cellulis paullo minoribus, colore pel-
lidissino primum differt.

Cells solitary, mobile, single or two together after division,
short cylindrical or ellipsoidal with rounded apices, 2.5:—
3.5 broad and 3.5u—6p long ; membrane delicate and hyalin®;
contents very pale blue green, almost colorless, homogeneovs
or with some minute granuies; multiplication by transverse
division. (Pl 2, fig. 24.)

This variety is well characterized by its smaller size and
the very pale protoplast.

Compare also 8. notatus Skuja forma (Skuja, 1964, p. 24,
table 1, figs. 39-40), which is considerably larger, entirely
colorless, and with a differently constituted protoplast.

Synechococcus maior Schrot.

CHLOROPHYCEAE s.l.

Ankistrodesmus draunii (Nig.) Collins var,

Cells may be fusiform but usually slightly curved or
lunate with more or less acutely pointed ends, solitary or
after division (forming of autospores) in pairs or in fouvrs
contacting each other, Tp-14p long, 1x—2u broad; cell wall
thin, smooth, and colorless; chloroplast single, pariet-l,
usually unilateral and with a small rounded medial excava-
tion, w.thout a pyrenoid. (Pl. 2, fig. 49.)

Only a few cells were seen. Considerably smaller than the
typical A. brewunii, but otherwise similar; compare w'th
Vischer's (1920) description. Perhaps also it is a relative of
some Koliella species (Hindak, 1963).

Ankistrodesmus spiralis (Turner) Lemm.

Chaetoplaca nom. nov. genericum. Syn. Chaetopedia Skuja
1948 non Pascher 1939. Fam. Chaetoplacaceae nom. nov.
fam.

Chaetoplace crassiseta Skuja var. puelle Skuja (Skuja,
1964, p. 110, table 16, figs. 29-33). Has characteristic 4-
and 8-celled colonies.

Chlamydomionas alaskensis Skuja, sp. nov.

Cellulae rotundato ellipsoidales et ovoideae vel interdum
fere globosae, 12u-18u-21y longae, 10u~15u-19u latae,
fiagellis binis aut cellulae aequilongis aut paullo brevioril us
praed.tae; membrana modice crassa, plerumque distin~te
porosa raro fere laevi, achroa, papilla antica parva non-
nunquam vix evoluta instructa; chromatophoro parietali
crasso, bursaeformi, multipartito sed cum partibus inter se
dense contiguis, pyrenoide destitutis; stigmate fuscorutro,
med.ocri, breve baculiformi in parte anteriore; vacuolis
contractilibus binis, parvis in polo antico ad basin flagel-
lorum, nucleo nucleolato media in cellula sito. Multiplice tio
divisione protoplasti cellulae matricali in duas vel fre-
quenter quattuor cellulas filiales. (Pl 2, figs. 33—41.)

Cells rounded ellipsoidal or sometimes almost globose,
124-18u—21p long and 10p—15p-19x wide, with two fiagella
which are as long as or slightly shorter than the cell; cell
wall moderately thick, distinctly porous or almost smooth,
colorless, with anterior semicircular small papilla which
sometimes are entirely lacking; chloroplast parietal, thick
but divided into a number of separate closely joined bod‘es,
without a pyrenoid ; eyespot brownish red, small, short sub-
linear, in the anterior half of the cell; contractile valuoles
two, small, at the base of the flagella ; nucleus more or less
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centrally placed. Asexual reproduction by the division of
the cell protoplast usually into 4 or more, rarely 2, daughter
cells or zoospores. (PL 2, figs. 33-41.)

C. alaskensis is in the subgenus Chloromonas. This species
is similar to C. vulgeris Anachin but is considerably smaller
and has a porous cell wall, a smaller papilla, and a higher
placed, shorter eyespot. It is also somewhat like C. jemt-
landica Skuja but differs in being almost twice as large
and in having a porous cell wall, shorter flagella, and a
higher placed sublinear eyespot. Should also be compared
with some other chloromonads.

Chlamydomonas subangulosa Skuja sp. nov.

Cellulae subanguloso-ovales vel late-ellipsoideae, 13u—16u
longae, 9u-14u latae, flagellis binis cellulae circiter aequi-
longis vel paullo brevioribus instructae ; membrana delicata,
achroa levisve, papilla antica mediocri hemisphaerica vel
truncato-rotundata praedita; chromatophoro poculiformi in
parte anteriore extus longitudinaliter striato-carinato, parte
postriore valde incrassato et pyrenoide depresso-globoso sat
magno donato; stigmate fuscorubro mediocri, rotundo vel
elliptico in parte anteriore; vacuolis contractilibus binis in
polo antico ad basin flagellorum locatis; nucleo nucleolato
in excavatione chromatophori sito. Multiplicatio divisione
protoplasti cellulae maternae plerumque in 4 cellulas filiales.
(PL 2, figs. 42-46.)

Cells slightly rectangular or broad-ellipsoidal, 13u-16u
long and 9u-14u wide, with paired flagella which are as
long as, or slightly shorter than, the cell; cell wall thin,
smooth and colorless, with anterior semicircular medium-
sized papilla ; chloroplast cup shaped, striped on the outside
of the anterior part, the posterior portion massive and with
one rather large pyrenoid; eyespot brownish red, small, at
the anterior end of the chloroplast. Asexual reproduction
by division of the cell protoplast to form 4 zoospores or
daughter cells. (PL. 2, figs. 42-46.)

This species is in the subgenus Euchlamydomonas, and
is in some respects most similar to C. engulose Dill but
differs in its smaller size, its only medium-sized papilla,
and the longitudinally-striped chloroplast on the outside,
punctiform stigma, and the not angular but more or less
rounded smaller pyrenoid. C. leptobasis Skuja is somewhat
similar, but it is smaller, more rounded-ovoid, with longer
flagella, and it has a thinner, simple cup-shaped chloroplast
with a small globose pyrenoid. C. subangulosa should also
be compared with C. saronensis Skuja and with some other
species of the subgenus Euchlamydomonas.

Chlorococcum humicola (Niig.) Rbh,

Typical form. Cells globose, solitary or often gregarious
in small amorphous clumps, variable in size within the same
aggregation—namely 7Tu-20u—25u in diameter ; cell wall thin
or moderately thick, colorless and smooth but in an older
state sometimes more or less evidently lamellose; chloro-
plast cup shaped, thin, covering the whole wall or nearly
80, with one pyrenoid in a thickened part of the plastid.
Reproduction by the forming of usually 8-16, rarely as many
as 32, aplanospores in a mother cell. (PL 1, figs. 16-19.)
Closterium acutum Bréb. Typical form; cells 100x-123p

long and 4u~4.5x broad.

EBuastrum denticulatum (Kirchn,) Gay.
Euastrum elegans (Bréb.) Kiitz.
Gloeocystis rupestris (Lyngb.) Rbh. Compare also Skuja

(1964, p. 106, table 15, fig. 11.)

Hormidium flaccidum A. Br.

Mougeotia sp. ster.

Oedogonium sp. ster.

Pediastrum braunii Wartm.

Planctococcus sphaerocystiformis Korschik.

Free-floating spherical colonies, 254—30u in dicmeter; the
gelantinous nonlamellate and colorless envelope relatively
wide, including a central group of 4 globose cells, 9u~12g in
diameter. Cells have a thin smooth wall and a thin or only
moderately thick parietal multipartite chloroplast covering
most of the wall; and lack a pyrenoid. (Pl. 2, fig. 47.)

Probably not a separate intraspecific taxon but only a
4-celled form of P. sphaerocystiformis.

Raphidonema gracile Skuja, sp. nov.

Cellulae solitariae vel post divisionem factem binatae,
elongatae et cylindraceo-fusiformes, 1.7u~2.3¢ latae, 12u-25u
longae, apicibus subito angustatis, polis subacuto rotundatis,
plerumgue plusminusve curvatis; membrana tenui, achroa
laevisve ; chromatophoro parietali, plusminusve unilaterali,
sine pyrenoide sed cum excavatione ventrali meda in cellula
ubi nucleus locatus. Propagatio fit cellularum divisione in
duas partes. (Pl 2, fig. 48a-f£.)

Cells free floating, solitary, or in pairs after division,
elongate fusiform to somewhat cylindrical, with slightly
tapering and subacute rounded ends, usually more or less
curved, 1.7u~2.3u broad and 12,254 long; cell wall thin,
smooth, and colorless ; chloroplast single, parietel, and more
or less unilateral, without a pyrenoid but commaonly with a
rounded ventral sinus in the middle where the nucleus is
located. Reproduction by a transverse division into two
daughter cells that remain connected for some time. (Pl 2,
fig. 48a—f.)

This form perhaps most nearly resembles Foliella cor-
contica Hinddk (HindAak, 1963, p. 107, table 2 (20), fig. 1),
although it differs considerably because of its smaller and
less cylindrical cells. I believe now that the mair differences
between Koliella Hindak and Raphidonema Lagerheim are
not of a general but of an entirely gradual cheracter and,
therefore, of only secondary value taxonomically. Compare
in this respect also the key to both genera by Hinddk (1963,
p. 99) and the flgures in his plates 1-6, figures 19-24).
Scenedesmus acutus (Meyen) Chod.

Scenedesmus armatus (Chod.) G. M. Smith

Scenedesmus brevispina (G. M. Smith) Chod.

Scenedesmus ecornis (Ralfs) Chod.

Scenedesmus quadricanda (Turp.) Bréb.

Scenedesmus quadricavwdae var. maximus W, et G. S. West

Scenedesmus spinosus Chod.

Sphaerozosma granulatum Roy et Biss.

Staurastrum maergaritaceum (Ehrnb.) Menegh. Granulation
of the cell wall more or less reduced.

EUGLENOPHYCEAE

Anisonema acinus Duj.

Euglena pisciformis Klebs.

Buglena viridis Ehrub. var. olivacea Klebs.
Menoidium incurvum (Fres.) Klebs.

CHRYSOPHYCEAE

Bodo minimus Klebs.
Monas uniguttate Skuja.
Pleuromonas jaculans Perty.
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DIATOMACEAE

Achnanthes minutissima Kiitz.

Cymbella austriacae Grun.

Cymbella delicatule Kiitz.

Cymbella hebridica (Greg.) Grun.

Cymbella ventricosa Kiitz.

Fragilaria construens var. binodis (Ehrnb.) Grun.

Melosira distans var. pfaffiane (Reinsch) Grun.

Neidium dubium (Ehrnb.) ClL Cells 40p—48u long, 10u—12x
broad.

Neidium iridis var. amphigomphus (Ehrnb.) V. H. Cells
80u—~120pu long, 27u—30u broad.

Nitzschia gracilis Hantzsch.

Pinnularia cardinaliculus Cl. A slightly larger form—length
of the cells 100u~115x, breadth 21p—22y ; striae 9-10 in 104,

Pinnularia dactylus Ehrnb. Length of the cells 230u-250u,
breadth 46u—48p ; striae 5-6 in 104.

Pinnularie gentilis (Donk.) ClL

Pinnularia gibba Ehrnb.

Pinnularia gibbe forma subundulate A. Meyer.

Pinnularia interrupta W. Sm.

Pinnularia interrupta forma minutissima Hust.

Pinnularie maior (Kiitz.) CI

Pinnularia microstauron (Ehrnb.) ClL.

Pinnularia microstauron var. ambigua Meist.

Pinnularia viridis (Nitzsch) Ehrnb.

Stauroneis alabamae Heiden var. engulate Heid. Length
T5u—80u, breadth 17u According to Cleve-Euler (1953,
p. 211-212) Heiden’s taxon is identical with S. nobilis
Schumann, but see also Cleve (1894, p. 148).

Stauroneis anceps Ehrnb. Length of the cells 63u-T1y,
breadth 14u-15u ; striae about 25 in 10p.

Stenopterobia intermedia (Lewis) Fricke. Length of the
cells 200p—215, breadth 114134 ; costae short, 4-5 in 10u;
transverse striae very delicate, about 20 in 10u.

Tabellario flocculosa (Roth.) Kiitz.

CHLOROMONADOPHYCEAE
Vacularia virescens Cienk. Mostly encysted.

CRYPYOPHYCEAE

Cryptaulazr vulgaris Skuja.
Cyathomonas truncate (Fres.) Fisch.

DINOPHYCEAE

Peridinium cunningtonii Lemm. tab. contactum Lef.
RHIZOPODA

Paulinelle chromatophora Lauterb. The ovoid test with a
low collar around the aperture, 29u-31x long and 254264
wide; cyanells 2, about 25, long and 4.5u4-5u broad.

HYPHOMYCETES

Tetracladium marchalianum De Wildem.

Mycelium of this swamp species was found on decaying
leaves of Isoétes sp. The evidently septate hyphae are
sparsely or moderately branched and irregularly undulate
or are more or less nodulose (constricted always at the
septa), colorless or pale brownish ; older hyphae as much as
6u broad, the terminal hyphae about 1.5x broad, with cells
that are 3-8 times as long as broad ; sporo- or conidiophores
lateral, relatively short and usually unicellular thus with-

out septa, the terminal parts slightly capitate with many
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short, budlike protruding branchlets from which subse-
quently the terminal more or less tetraradiate hyaline spore
or conidium arises. (Pl 2, figs. 50-53.)
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SOIL FUNGI AND ALGAE

By L. W. DURRELL ®
The fungi and algae were cultured from soils that
surrounded the roots of several grasses (Alopecurus

6 Professor Emeritus of Botany and Plant Pathology, Colorado State
University, Fort Collins, Colo.
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aequalis, Deschampsia caespitosa, Phleum alpinum,
and T'risetum spicatum) that had been collected for
transplanting in a common garden in order to study
their ecotypic variation. The grasses, together with the
upper 3—4 inches of soil that adhered to their roots, were
collected on August 7, 1967, from upland sites and were
placed in plastic bags to keep them moist during ship-
ment. While collecting the specimens, no special precau-
tions were taken to prevent contamination of the soil
by foreign microorganisms; the preliminary inventory
of species that were found in the soil samples may,
nevertheless, be indicative of the microflora at the sites.

To isolate the fungi from the soil samples, small
fragments of soil were planted on Rose-Bengal agar.
This method of culture gives a more reliable index of
the fungi that are present than does the old dilution
technique. Table 1 gives a list of the fungi that were
isolated from the 21 samples. Fungi were cultured from
all but one of the samples, and two or more taxa were
identified from more than half of the samples. Sample

7, in which six taxa representing as many genera were
found, was the richest sample. In some of the genera,
notably Phoma, Fusarium, and Cephalosporium, it is
difficult if not impossible to make determinations of
species.

In my studies of Alaskan soil samples from Peters
Lake in the Brooks Range, Barter Island, the shores of
the Arctic Ocean, and Matanuska, I have isolated 28
species of fungi. Judged from those and hundreds of
other samples from throughout the world, none of the
taxa found on Amchitka Island can be considered to
represent unique distributions—all are widespread taxa.
Much more intensive and careful sampling would be
required to reveal unique elements of the microflora, if
they are present.

Algae were cultured from 10 of the 21 soil samples by
placing soil fragments on white quartz sanc' that had
been autoclaved in small Erlenmeyer flasks. The sand
was then wetted with modified Bristol-Roach solution
(Bold, 1949) to add some nutrients and to stimulate

TABLE 1.—Fungi and algae cultured from soil samples taken on Amchitka Island, Alaska

[X indicates the presence, __.. the absence, and ? the questionable presence of the organism in the soil sample]
Soil sample
Organism
1|2 4 | 5|6 |7 (8)9|10[11]12/13|14|15(16|17(18}19 20|21

Fu

Alternaria tenuis auct, Wiltshire______._____ ... __________.___
_Aspergillus nidulans (Nidan) Winter. __.___

terreus Thom. ____._____________.
Cephalosporium sp..
Curvularia sp_ ...
FUus@rinm SD—- - - o oo
Montospora brevis (Gilman & Abott) Mason .
Mortierella vinacea Dixon-Steuart
Mucor corticolus Hagen

racemosus Freseni

varians Povah. ..

£ o T
Penicillium cambertii Thom .
citrinum Thom....____.__._
frequentans Westling....___
ozelticum Thom.__ . _______

D
Stachybotrys atre Corda. ... _.
Stemphylium ilicis Tengwall. . _
Trichoderma viride Pers. ex Fries.
Verticillium sp

Angabaena variebilis Kuetz_ . _____.___________
Chlorella vulgaris Beyerinek.______.___..___
Chlorococcum humicola (Naeg.) Rabenhorst.
Cladophora (fragment) . ___.__________________
Gloeocystis empla (Kuetz.) Lagerheim______
Nostoc paludosum Kuetz_.________._______.___
Palmella SD- o oo o . ___.
Phormidium antercticum W. et G. S. West __
crouani Gom_ ... ... _________
molle (Kuetz,) Gom____.__
. Subcapitetum Boye P
Stichococcus subtilis (Kuetz.) Klercker
Stigonema turfaceum (Berk.) Cooke

SOIL SAMPLES

1. Black sandy loam, pH 7.0. 8. Black sandy loam, pH 5.9.
2. Black sandy loam, pH 6.0. 9. Black sandy loam, pH 6.
3. Gray organic clay, pH 6.0. 10, Black sandy loam, pH 6.5.
4. Gray organic clay, pH 5.9. 11. Gray sandy loam, pH

5. Gray organic clay, pH 5.5. 12. Gray sandy loam, pH

6. Black sandy loam, pH 6.4. 13. Loam (muddy), pH 6.

7. Black sandy loam, pH 6.2. 14. Dark sandy loam, pH

5.
6. 19. Black sandy loam, pH 6.5.
8.

9 15. Gray organic matter and clay, rH 6.5.
4, 16. Gray sandy loam, pH 6.2.
5. 17. Gray organic matter and clay, pH 6.5.
18. Black sandy loam, pH 6.2.

20. Gray organic matter and clay, pH 6.5.
21. Gray organic matter and clay, pH 6.9.
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growth. In about 60 days, algae, if present in the sample,
will form a green growth on the sand. As in fungi, sam-
ple 7 was among the richest in algae of those examined,
having four species that represent three genera. The
absence of algae from 11 of the samples may have been
because of limited soil sampling. Growth in a culture
frequently originates from a single propagule; there-
fore, more extensive sampling at a site would have
increased the likelihood of including these single re-
productive bodies.

OBSERVATIONS ON THE FLORA 7
By WiLLiaM M. KiEIn ®

Since 1965 several Government agencies have sup-
ported studies of the vegetation and ecology of Amchit-
ka Island. Botanists of the U.S. Geological Survey and
others have collected extensively on the island, with
vascular plants, bryophytes, and lichens having re-
ceived the most attention. I collected vascular plants on
this island during the summer of 1967 to provide tax-
onomic support for ecological investigations. These
recent. studies have resulted in the accumulation of a
large number of plant specimens, and the Amchitka
Island flora is now probably more thoroughly collected
than that of any other island in the Near Island and
Rat Island groups.

After I had critically studied some of these collec-
tions, it became apparent that the recent collecting ef-
forts had brought the understanding of this flora to
a new level and that certain binomials could no longer
be applied. The observations in this report indicate the
progress that has been made in these floristic studies
and emphasize the need for a clarification of certain
vascular plant names as applied to this flora.

The floristic studies of the Aleutian Islands have
followed the usual course of events as described by
Davis and Heywood (1963). The first and so-called
pioneering phase in the Aleutian Islands was led by
Hultén (1960). In this stage taxonomic decisions must
be based upon limited material, and judgments regard-
ing the status of a particular taxon must at times be
arbitrary. Through more comprehensive collections and
herbarium studies knowledge of the flora enters the
second or consolidation phase where many of the var-
iants described as species are found to be variants of
previously described taxa. Intensified exploration, also
in this phase, may lead to the discovery of new species
and may make possible conclusions regarding phyto-
geographic relationships. The floristic studies of Am-

7 This study was supported by U.S. Department of the Interior contract
14-08-0001-10935.

8 Department of Botany and Plant Pathology, Colorado State Uni-
versity, Fort Collins, Colo.
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chitka Island have now approached this second phase,
as is indicated by the comments on the taxa that follcw.
The third and fourth phases, biosystematic and encyclo-
pedic, are mostly in the future, although some work Ias
now begun which might appropriately be called
biosystematic.

The collections of the Gramineae were compared with
those in the U.S. National Herbarium. The names tlat
I suggest are based primarily upon these studies and re-
flect my own views regarding the application of specific
and subspecific categories which may be summarired
as follows:

1. When two taxa intergrade over a considerable part
of their distribution range there can be, in my
opinion, no real justification for recognizing thom
as distinct species. The occurrence of intermediate
types commonly indicates genetic continuity be-
tween populations which are best treated as con-
specific. A satisfactory treatment, however, vill
come only after the geography and pattern of
variation are more thoroughly understood. Until
such time, it seems best to follow a conservative
course in the application of new names.

2. Intraspecific taxa should be recognized where this
appears to be an appropriate way of dealing with
the variation pattern. Recognition of such taxa
usually requires intensive field and herbarium
studies, and if possible these studies should be
correlated with experimental findings. In 1ost
instances where intraspecific taxa are distin-
guished, there is geographic and ecological dif r-
entiation, and taxa can be delimited on the basis
of morphology.

8. The occurrence of two or more distinct morphologi-
cal forms in the same populations throughout the
range of a taxon may indicate the polymorrhic
nature of the population rather than fundamental
differences. The application of names to the vir-
tually endless number of variants can only burden
the taxonomic system and inevitably obscure the
more important relationships.

Determinations of £pilobium were made by Dr. P. A.
Munz of the Rancho Santa Ana Botanic Garden, Clare-
mont, Calif. Collections of Saliz were sent to Dr. G. W.
Argus of the W. P. Fraser Herbarium, University of
Saskatchewan, Saskatoon, Saskatchewan. Collections
of Carex were sent to Dr. F. J. Hermann of the U.S.
Forest Service. The assistance of these specialists is
gratefully acknowledged.

In the vegetation studies and the annotated list of
vascular plants of this report, Shacklette, Erdman, and
Keith used the names that are given in Hultén’s f'ora
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(1968), except for some references to Amchitka Island
taxa that were not collected in the present study. Hul-
tén’s 1968 nomenclature was adopted because of the ad-
vantages gained by following a comprehensive modern
treatment of the Alaskan flora. Results of taxonomic
studies that I report below are preliminary to more com-
plete morphological and cytological investigations of
certain critical groups of taxa from this island.

The following list includes only the families on which
some critical work has been done and the taxa that have
binomials whose proper application was in doubt. Sug-
gested names for species of four families in the Amchit-
ka Island flora follow.

CYPERACEAE

Hermann’s determinations of species in this family agreed
with those of Hultén for all but one species, Carex kelloggii
Boott. Two collections of this species, 7485 and 8031, were
made by Shacklette. Collection 7485 was determined as C.
hindsii C. P. Clark and collection 8031 as possibly C.
aquatilis Wahl,, although it was noted that the material of
the latter was too immature for a critical identification to be
made.

GRAMINEAE

Agrostis borealis Hartm. [A. alaskana Hult. (Hultén, 1960,
p. 78; 1968, p. 99) 1. Agrostis alaskana is noted by Hultén
(1960, p. 77) to be the most common species of the genus
in the Aleutian Islands. It intergrades with A. borealis
and should be placed in that complex.

Deschampsia atropurpurea (Wahl.) Sheele [Vahlodea
atropurpurea (Wahl.) Fr. (Hultén, 1960, p. 88; 1968,
p. 115)]1. Vahlodea is treated as a segregate of
Deschampsia in the U.S. National Herbarium and in most
American works.

Deschampsia caespitosa (L.) Beauv. [D. beringensis Hult.
(Hultén, 1960, p. 85-87; 1968, p. 114)]. Deschampsia
beringensis is cited by Hultén (1960, p. 86) as “one of
the most common grasses on the Aleutians.” This species
cannot be distinguished from D. caespitosa, and Kawano
(1963) treats it in that complex. Hultén (1968) noted that
many specimens show “hybrid infiuence from D.
caespitosa.”

Festuca ovina var. brachyphylla (Schult.) Piper [F. brachy-
phylla Schult. (Hultén, 1960, p. 103-104; 1968, p. 168)1].
Festuca brachyphylla intergrades widely with F. ovina
and affinities are best shown by maintaining it in this
complex, which may also include F. ovina subsp. alasken-
8is Holmen (Hultén, 1968).

Festucae rubra L. [F. rubra subsp. acute (Krecz & Bobr.)
Hult. (Hultén, 1960, p. 104; 1968, p. 171)]. Festuca rubra
is a highly variable species and some of the variants that
have been described appear to represent expressions of
polymorphic systems and should not be accorded formal
taxonomic recognition.

Phleum alpinum L. [P. alpinum var. americanum Fourn.
(Hultén, 1960, p. 74-75) ; P. commutatum Gandoger var.
americanum (Fourn.) Hult. (Hultén, 1968, p. 88)1. The
recognition of infraspecific taxa and the application here
of another specific epithet does not appear to be justified
on the basis of existing evidence.

Poa alpina L. [P. hispidule Vasey; P. komarovii Roshew ;
P. lanata (Scribn.) Merr.; P. turneri Scribn.]. An ex-
tremely complex group; the above-listed taxa cited by
Hultén (1969, 1968) for Amchitka Island probhably can
all be assigned to the P. alpina complex .All of these taxa
produce viviparous forms that appear to be environ-
mentally induced.

ONAGRACEAE

Epilobium boreale Hausskn. [H. ?glandulosum Lehm.
(Hultén, 1960, p. 263-264 ; 1968, p. 690)]. Material deter-
mined by P. A. Munz to be E. boreale is very common on
Amchitka Island, although this species is not renorted by
Hultén for any of the Aleutian Islands. It seems likely
that this plant is being called H. glandulosum, which is
reported to be common along the entire island chain.

SALICACEAE

Saliz arctica Pall. [S. crassijulis Trautv. (Hultén, 1960,
p. 158-160) ; 8. arctica Pall. subsp. crassijulis (Trautv.)
Skvortz. (Hultén, 1968, p. 340)]1. Salix arctict, accord-
ing to G. W. Argus (written commun., 1968), is a highly
variable species and it is impossible at this point to
distinguish intraspecific taxa.

REFERENCES CITED

Anti, T., 1961, Taxonomic studies on reindeer lichens (C7a-
donia, subgenus Cladina): Bot. Soc. Zool. Bot. Fenn.
“Vanamo’’ Annales, v. 32, no. 1, p. 1-160.

Akiyama, 8., 1933, Carices of the Aleutian Islands collected by
Mr. Y. Kobayashi: Tokyo, Bot. Mag., v. 47, p. 67-69.

Anderson, S. T., and Bank, T. P., 2d, 1952, Pollen and radio-
carbon studies of Aleutian soil profiles: Science, v. 116, p.
84-86.

Arctic Weather Central, 1950, Climate, weather, and flying
conditions of Alaska and Eastern Siberia: Alasla, Elmen-
dorf Air Force Base, 11th Weather Squadron, 1 p.

Army Research and Development Newsmagazine, 19°6, ARPA
reports on “Longshot” nuclear sounding test: February, p.
29 [anonymous].

Ball, D. F', 1967, Classification of soils, in Peterken, G. F., com-
piler, Guide to the Check Sheet for IBP areas: Oxford
and Edinburgh, Blackwell Sci. Pubs., p. 121-12%,

Bank, T. P., 2d, 1951, Botanical and ethnobotanical studies in
the Aleutian Islands; Pt. 1, Aleutian vegetation and Aleut
culture: Michigan Acad. Sci., Arts, and Letters Papers, v.
37, p. 13-30.

1956, Birthplace of the winds: New York, Thomas Y.
Crowell Co., 274 p.

Barbeau, Marius, 1958, Pathfinders in the North Pacific: Cald-
well, Idaho, The Caxton Printers, Ltd., 235 p.

Bold, H. C., 1949, The morphology of C’hlamydon{omvs chlamy-
dogama sp. nov. : Torrey Bot. Club Bull, v. 76, no 2, p. 101-
108.

Cleve, P. T., 1894, Synopsis of the naviculoid diatows, Pt. 1:
Kgl. Svenska Vetenskapsakad., Handl, v. 26, no. 2, 194 p.

Cleve-Euler, Astrid, 1953, Die Diatomeen von Schweden und
Finnland; Pt. 3, Monoraphideae, Biraphideae 1: Kgl
Svenska Vetenskapsakad., Handl, ser. 4, v- 4, no. 5, 240 p.

Coats, R. R., 1956, Reconnaissance geology of some western
Aleutian Islands, Alaska: U.S. Geol. Survey Bull. 1028-E,
p. 83-100.




REFERENCES CITED 59

Crum, Howard, Steere, W. C., and Anderson, L. E., 1965, A
list of the mosses of North America: The Bryologist, v.
68, no. 4, p. 377-432.

Davis, P. H., and Heywood, V. H., 1963, Principles of angio-
sperm taxonomy : Princeton, D. Van Nostrand Co., 558 p.

Degelius, Gunnar, 1937, Lichens from southern Alaska and
the Aleutian Islands, collected by Dr. E. Hultén: Medd.
Goteborgs Bot. Tradgard, v. 12, p. 105-144.

Fosberg, F. R., 1967, Classification of vegetation for general
purposes, in Peterken, G. F., compiler, Guide to the Check
Sheet for IBP areas: Oxford and Edinburgh, Blackwell
Sci. Pubs., p. 73-120.

Fraser, G. D., and Barnett, H. F., 1959, Geology of the Delarof
and westernmost Andreanof Islands, Aleutian Islands,
Alaska: U.S. Geol. Survey Bull. 1028-1, p. 211-248.

Guggenheim, Paul, 1945, An anthropological campaign on
Amchitka : Sci. Monthly, v. 61, p. 21-32.

Hale, M. E., Jr., and Culberson, W. L., 1966, A third check-
list of the lichens of the continental United States and
Canada : The Bryologist, v. 69, no. 2, p. 141-182.

Hamelin, L.-E., and Cook, F. A., 19687, Le périglaciaire par
Yimage—Illustrated glossary of periglacial phenomena :
Quebec, Les Presses de I’Université Laval, 237 p.

Hattori, Sinske, 1958, The Hepaticae of Ontake Mountain, Mid-
dle Japan: Hattori Bot. Lab. Jour., v. 20, p. 33-53.

Hattori, Sinske, Sharp, A. J., Mizutani, M., and Iwatsuki, Z.,
1968, Takakia ceratophylla and T. lepidozioides of Pacific
North America and a short history of the genus : Misc. Bryol.
et Lichenol., v. 4, no. 9, p, 137-149,

Hedrick, Joyce, 1936. Lichens from the Aleutian Islands and
the Alaska Peninsula: Michigan Acad. Sci., Arts, and Let-
ters Papers, v. 21, p. 75-80.

Hindak, Fr., 1963, Systematik der Gattungen Koliella gen. nov.
und Raphidonema Lagerh.: Nova Hedwigia, v. 6, nos. 1, 2,
. 95-125.

Hultén, Eric, 1933, Aleutiska Oarna, en Geografisk och
Naturhistorisk Oversikt: Medd. Frin Lunds Univ. Geog.
Inst., ser. C, no. 85, p. 7-30 [in Swedish].

1960, Flora of the Aleutian Islands: Weinheim, J. Cramer,

376 p.

1968, Flora of Alaska and neighboring territories, a
manual of the vascular plants: Stanford Univ. Press,
1,008 p.

Hutchison, I. W., 1937, Stepping stones from Alaska to Asia:
London, Blackie & Son, Ltd., 246 p.

1942, Riddle of the Aleutians—A botanist explores the
origin of plants on ever-misty islands now enshrouded in
the fog of war: Natl. Geog. Mag., v. 82, no. 6, p. 769-792.

Jorgensen, E., 1934, Norges Levermoser : Bergens Mus. Skr., no.
16, 345 p. [in Norwegian].

Kwano, Shoichi, 1963, Cytogeography and evolution of the
Deschampsia caespitosa complex : Canadian Jour. Botany, v.
41, no. 5, p. 719-742.

Kellogg, C. E., and Nygard, 1. J., 1951, Exploratory study of the
principal soil groups of Alaska: U.S. Dept. of Agriculture
Mon. 7, 138 p.

Kenyon, K. W., 1961, Birds of Amchitka Island, Alaska: Auk,
v. 78, no. 2, p. 304-326.

Kitagawa, N., 1966, A revision of the family Lophoziaceae of
Japan and its adjacent regions, 2: Hattori Bot. Lab. Jour.,
v. 29, p. 101-149 [1967].

Llano, G. A., 1950, A monograph of the lichen family Umb‘li-
cariaceae in the Western Hemisphere: U.S. Office Naval
Research Navexos P-831, 281 p.

Macviear, S. M., 1960. The student’s handbook of British hep~t-
ics: Codicote, Herts, Wheldon, & Wesley, Ltd., 464 p.
Merrill, G. K., 1929, A new list of Alaskan lichens in the gerus

Caladonia: The Bryologist, v. 32, no. 3, p. 41-50.

Metcalfe, G., 1950, The ecology of the Cairngorms; Pt. 2, The
mountain Callunetum : Jour. Ecology, v. 38, no. 1, p. 46-74.

Murie, O. J., 1959, Fauna of the Aleutian Islands and Alaskan
Peninsula, with notes on invertebrates and fishes collected
in the Aleutians, 1936-38, by V. B. Scheffer: U.S. Dent.
Interior, Fish and Wildlife Service, no. 61, 406 p.

Oosting, H. J., 1956, The study of plant communities: San Fran-
cisco, W. H. Freeman & Co., 440 p.

Pearsall, W. H., 1950, Mountains and moorlands: London, Col-
lins Clear-Type Press, 312 p.

Persson, Herman, 1968, Bryophytes from the Aleutian Islards,
Alaska, collected mainly by Hansford T. Shacklette : Svensk
Bot. Tidskr., v. 62, no. 2, p. 369-387.

Powers, H. A., 1958, Alaska Peninsula—-Aleutian Islands, in V7il-
liams, Howel, ed., Landscapes of Alaska—their geolceie
evolution : California Univ. Press. p. 61-75.

Powers, H. A, Coats, R. R., and Nelson, W. H., 1960, Geology ¢nd
submarine physiography of Amchitka Island, Alaska: U.S.
Geol. Survey Bull. 1028-P, p. 521-554.

Reeves, Fontaine, Jr., 1968, A perennial Nidule from Alas%a:
Am. Midland Naturalist, v. 80, no. 1, p. 272-273.

Rieger, Samuel, and Wunderlich, R. E., 1960, Soil survey and
vegetation of northeastern Kodiak Island area, Alaska: U.S.
Dept. Agriculture, Soil Conservation Service, Soil Survey
Ser. 1956, no. 17, 46 p.

Satake, Y., 1932, Juncaceae of the Aleutian Islands collected by
Mr. Y. Kobayashi in 1931: Tokyo, Bot. Mag., v. 46, p. 185—
187.

Schuster, R. M., 1969, The Hepaticae and Anthoceratae of Ncrth
America, east of the Hundredth Meridian, v. 2: New York,
Columbia Univ. Press.

Shacklette, H. T., 1961, A system of soil classification [review]:
Ecology, v. 42, p. 449451.

1966, Unattached moss polsters on Amchitka Island, Alas-

ka : The Bryologist, v. 69, no. 3, p. 346-352.

1967, Copper mosses as indicators of metal concentra-
tions: U.S. Geol. Survey Bull. 1198-G, 18 p.

Shacklette, H. T., and Rubin, Meyer, 1969, Radiocarbon dating
of ash deposits on Amchitka Island, Alaska, in Geological
Survey research 1969 : U.S. Geol. Survey Prof. Paper 650-B,
p. B&1-BS3.

Sharp, A. J.,, and Hattori, Sinske, 1967, Takakia ceratophylia
found in the Aleutians: Mise. Bryol. et Lichenol,, v. 4, na. 7,
p. 120.

Skuja, H., 1948, Taxonomie des Phytoplanktons einiger Seen in
Uppland, Schweden : Symbolae Bot. Upsaliensis, v. 9, n9. 3,
399 p.

1956, Taxonomische und biologische Studien {iber das

Phytoplankton schwedischer Binnengewdisser: Nova Acta

Regiae Soc. Sci. Upsaliensis, ser. 4, v. 16, no. 3, 404 p.

1964, Grundziige der Algenflora und Algenvegetation der

Fjeldgegenden um Abisko in Schwedisch-Lappland: Nova

Acta Regiae Soc. Sci. Upsaliensis, ser. 4, v. 18, no. 3, 4€5 p.




60 VEGETATION OF AMCHITKA ISLAND, ALEUTIAN ISLANDS, ALASKA

Soil Survey Staff, 1960, Soil classification, a comprehensive sys-
tem : U.8. Dept. Agriculture, 265 p.

1967, Supplement to soil classification system : U.S. Dept.
Agriculture, 207 p.

Tatewaki, Misao, and Kobayashi, Yoshio, 1934, A contribution to
the flora of the Aleutian Islands: Hokkaido Univ. Fac, Agri-
culture Jour., v. 36, pt. 1, 119 p.

Vischer, W., 1920, Sur le polymorphisme de V'Ankistrodesmus
Braunii (Naegeli) Collins: Schweizer. Zeitschr. Hydrologie,
v. 1, p. 5-50.

Walker, E. H., 1945, Plants of the Aleutian Islands, in Collins,
H. B, Jr., Clark, A. 2., and Walker, E. H., The Aleutian
Islands; their people and natural history : Smithscnian Inst.
War Background Studies 21, Pub. 3775, p. 63-131.

Watt, A. 8., 1947, Pattern and process in the plant community :
Jour. Ecology, v. 35, nos. 1, 2, p. 1-22.

Weber, W. A., and Viereck, L. A., 1967, Lichens of Mt. McKinley
National Park, Alaska: The Bryologist, v. 70, no. 2, p.
227-235.



A Page
Achillea borealis. - ... ool 26,31, 34
Achnanthes minudissima. ... ... ... 55
5] ¢) o SO 50
Acknowledgments. ... . .. ... ____.._. 3,40, 57
Actinotaenium cucurbita.. ... ______ .. 50; pl. 1
Adelanthaceae....___.._..._....... -4
Age of ash layers, radiocarbon dating. .. .._... 8
Agrostis alaskena. .- .. ... 15, 19, 36, 58
borealis_ ... __________._____.__._. 32, 33, 36, 58
€XATMA- - . 13,36
Alectoria divergens._ ... ... ___._____._.__...... 50
irvingii
NIGTICAMS . - o el 33,50
ochroleuea. .- . ... ... ... 16, 28, 29, 32,

Amblystegiaceae_ ... ... ___ 44
Amblystegiella sprucei__ ... ___..._._.________ 44
Amblystegium serpens..
Amphidium lapponicum. .. ...____.__ ... 14, 45,47
Anabaena variabilis_ . ... ____________________. 56
Anaphalis margaritacea.

Anastrophyllum._ ... ____.
sphenolobordes
Andreaceae. - 44
Andreaea rupestris_.____. 13,28,29, 30, 31, 32, 33, 40, 44
Andreaea-Schistidium-Rhacomitrium commu-
nity.-.
Anemone. . ..
narcissiflora villosissima
Anemone- Elymus- Ligusticum community.
Aneuraceae..__

Angelica lucida. _ - 26, 32,40
Anisonema acinus. . .._. - 54
Amnisothecium squarrosum- - 45
Ankistrodesmus braunii. . _ 53; pl. 2
spiralis..__.__..____. 53
Anomobryum concinnatum. 19, 45, 47
filiformis..._________ ceee 45
Antennaria dioica. 20, 26,27, 32, 34
pellida. ... .- 34
Anthelia. . . - 40
Julacea. 21, 24, 31, 33, 40, 41,43
Antheliaceae. .41
Antitrichia..___ c——- .- 18
curtipendula. .. - 13,16, 18, 19, 29, 30, 32, 46
Aongstroemia longipes. - 22,45
Aphanothece castagnei-_ . 51

Aphragmus eschscholtzianus. .. ... _.________ 35
Arctoa fulvella_ - ... ____ .. ____________ 29,45
Arnica unalascheensis. . ... . 16, 26, 31, 34
Arnica-Lupinus community__________________ 10, 26
Ashlayers.___.___ ... 7
Aspergillus nidulans. . 56

lerreus . _____ . ___________ - 56
Athyrium feliz-femina cyclosorum.. . 15,19,38
Aulacomniaceae...........__...._._..___..____ 44
Aulacomnium palustre-. ... ____._ 16, 21, 22, 24, 44, 46

INDEX

[Italic page numbers indicate major references]

B Page

Bacidead SP-« - oo 32,48

Baeomyces placophyllus. ...

Barbula cylindrica.. . ...

Bartramia ithyphylla. . ... . .. ooo...

Bartramiaceae....__.__.._._____..____.c.._._.

Bazzania tricrenala.- -

Blasia pusilla .. _ ... . oo

Blasiaceae .. .o eiemeaan

Blasteni® Sp- .. ... eeaaee

Bodo minimus_.____ ..o

Bog habitat. .. _.__ .

Bogsoil .. il

Boraginaceae. ___ ... ..o oo

Brachytheciaceae ... ...

Brachythecium. ... ...
BOUBUM - _ i ieeeeoo 16, 27, 33, 45, 46
albicans._____ . ___.___._.__.___ 13, 19, 27, 28, 30, 45
asperrimum. ... 16,17, 19, 21, 25, 27, 41, 43, 44, 45

Bryaceae. . iaaaaaan 45

Bryum SP- - - e 24

Bromus sitchensis aleufensis_ _____._____....... 13,36

Bryoerythrophyllum recurvirostrum. . _._.._... 13,

20, 25, 44, 45, 47

Bryophytes, annotated list_ .. .__.._._._.__..__ 40

Bryoxiphium norvegicum _ ... ... .. .. 47

Bryum areticum - - .o oo iiiicnmmean 19,45
inclinatum . . ciieanae 45
lapponicum ... ..o 14,41, 44,45
PAUENS - oo oo eeaaan 19,45
pseudotriquetrum ... ... ... ... 13,19,45
salinum. .. ceaoo. 45
stenotrichum. ... .____ 14, 15, 26, 27, 29, 33, 44, 45, 47

Buellia pullata. .. ... 49
PURCIAI® - oo 13,49

Burned areas, plant communities......_.._._. 33

(o]

Calamagrostis. . ... aciieaaas 18
community- .- ... ... 10, 26
nutkaénsis. .. ._______ 15,16, 17, 18, 19, 26, 34, 36, 46

Calliergon sarmentosum. ... .coceeeouno 19,44

Callitrichaceae. - -u oo oo iiicaiaoaas 34

Callitriche Gneeps. - - oo oo 24,34
hermaphroditica . ... ... ... 34

Callitriche-Subularia community.
Caloneis silicula

longissima

Caloplaca elegans

granulos@ . ..o iieeeeeean 13,14,49

) « N 13,49
Caloplaca- Eurhynchivm-Puccinelle community_ 10, 18
Caltha palustris asarifolio. . ... _.__._...._. 22,39
Caltha-Claytonia community. ... . ... ._._..._. 10,22
Calypogeia milleriana .. ... ... ... 20, 41

sphagnicola 16, 18, 21, 29,41

trichomanis.. ... . . ______..__.._ 17,19,41,42
Calypogeiaceae. .. .. oouo oo mcaceaaanan 41
Campanula chamissonis- ... ._____.___....._.. 32,34

lasiocarpa lasiocarp@ .. ... 16, 28, 29, 32, 34
Campanulaceae. - - - oiceeecmeaoan 34
Campylium stellatum. -
Caprifoliacee. - ... ... oo
Carcasses, plant communities...._______..____ 33
Cardamine bellidifolia. . ... ... ... .___ 30,35

umbellata.........._....... 14, 16, 17, 19, 20, 26, 35

Pag”
COT€Tenc oo e 57
anthoxanthea. ... ... ... 16,17, 21,22, 35

......... 21,24, 35,58
---- 16,17, 18,19, 21, 22, 23, 25, 35
---- 16,17,18, 22, 26,32,35

Cassiope lycopodioides. .

Castilleja unalaschcensis ... ... ........_. 39
Cephalosporium sp-... - 56
Cephalozia ambigua_ .. ... ... 20,31,41,43

bicuspidata....__ 18,19, 26, 29, 31, 41,43, 45

. 18,33,41,42
media--- .
MOTUBNG - - oo e
pleniceps. - - coooooeaaeo-

Cephaloziaceae. .

Cephaloziellg- .- _ .- ecoeeeoeo—

L7 2

Cephalozielliaceae.. ...

Cenhalozionsi )

Cerastium aleuticum. - ... . ...
beeringianum beeringianum.
fischerignum . ..o meeeeaen
fontanum triviale. - . ooooomeeoooiel

Ceratodon purpureus-. .. 12,13,17, 26, 27, 32, 33, 45, 46

Ceratodon-Eq 14 Sagine community.. ... 10, 27

Cetraria ciliaris. .. o oo 49
L7 7 ¢ RS 49
CUCUTBL B e e e e 32,49

AGTICENS ceme e e oo e e e

orbata....
ChaetoPeditho . oo v oo
Chaetoplaca oo

crassiseta puell@ - - oo 53
Chiloscyphus pallescens. ... .. 19, 20, 24, 25, 41, 43, 44
Chlamyd laskensis - cccoooeo- 53, 54; pl. 2

Chloromonadophyceae. - cereeceomcacen- 55
ChlOTOTRONAS -« - - - oo oo cmmeemmemmmamm 54
Chlorophyeeae -« - ceromomacrac oo 51,53
ChT00COCCUS VATTUS - = < - o oeeeceemmmeme e e 50



62

Page
Chrysanthemum arcticum arcticum. .. __ 16, 31,32, 34
Chrysophyeeae. - - - oo iiiaaeas 52,54
Citraria ciliaris_ - - ... oeel 33
Cladonia alpestris.__ 19, 28, 30, 47, 48
amaurocraed. . . _. 18,24,48
arbuscula beringiana. ... ___..___._.___... 18,48
bellidiflora. .. ... 16, 18, 23, 24, 48, 50
cerasphora. - - .. 48
coccifera. .- 16, 34,48
degenerans. .. 20,34,48
gracilis._ . 34,48
IMPETA o el 48
pacifica. . 16, 17, 18, 28, 34, 48
pyzidata. - . 27,34,48
rangiferin@..____._._._____ . 3,48
Saliz- Empetrum community. - 28
scabriuscula..
sylvatica. - .

sylvestris .. _.__.____....

Cladonia-Carexr meadow community. - 10,16

Cladoniaceae. . _..__.._......___... 47

Cladophora. ... .. 56

Claopodium crisp folium. ... 19,47

Claytonia arctic@-- - ... ... 30,38
sibirica

Claytonie-Caltha community
ClimaciBceae. « -« oo oiiiiicians
Climacium dendroides. ... ______._._............

Climate of area.
Closterium acwlum.. ...

Cochlearia officinalis oblongifolia. _._._.._.___.. 14,35

Communities, alpine meadow
Andreaea-Schistidium-Rhacomitrivm ... .. 10,28
Clamagrostis . - cove oo

Caltha-Claytonia
Cladonia-Carer meadow. .. ....___...___.

Elymus-Ligusticum-Anemone. _
Empetrum-Carex-lichen..________________.
Equisetum-Sagina-Ceratodon .- _...__..._..
Eurhynchium-Puccinellia-Caloplaca. .
fell-field. .. eiiaceaiaas

high-altitude bedrock. ... .. . ... ______. 10,32
Hippuris-Ranuncults. - . ... _.......__. 10, 28
Honckenya-Senecio.

Isoétes-Ranunculus-Limosella- .. .......__. 10,23
Juncus-Eriophorum. .. .. ... _......

low-altitude bedrock. -
Lupinus-Arnica. . ..o _oooooo.
miscellaneous plant.....cooeoeooooooano.-
moss mound.

Potentilla-Draba-Sax’frage
Rhacomitrium-Schistidium-Ulota_ .. ______ 10,18

wet sedge-meadow.. .. ... . ___..___.

Xanthoria-Ramalina..
Compositae .- - . .o eioe_-
Conical mounds, basic types......_.._______.. 17
Conioselinum chinense.
Conocephalaceae. .. - .o.ocoooooocmiiciaaa-

INDEX
Page

Conocephalum condeum . .._._._......_...... 19,44
Conostomum tefragonum ... ....... 28, 29, 30, 33, 44
Coptistrifoaa. ... e 16, 18, 39
Cornaceae. . . eeiieaiicean 35
Cornicularie divergens 16, 18, 32, 33, 50
Cornus canadensis X suecic@. . _____.......... 35

SULCTCA e o eiiciieean
Cosmarium cyclicum arcticum.

decedens._ . ____________.___.

humile.. .-

laeve. ... e

septentrionale.

margaritiferum.._ ... ___ ... __.

meneghini concinnum- - _____..o...___

nitidulum

obliqUUM_ - L il

pseudonitidulum. ... . ____.__._..._.

subcrenatum_ ..o .o oooeoo.

subpachydermum ... ... ..o 51;pl 1

subundulatum. .. ___ ... .o. _. 5L pl 1

Cratoneuron filicinum_..______________.____ 12, 14,44
Cruciferae 35
Crypteular vulgaris_ . ___________ . ____ 55
Crypyophyeeae. .- .. caeooiaacaeaaoo
Curvularia sp-..
Cyanophyceae..___ ... . .__ooo_.
Cyathomonas truncat@e-- ..o oooooooooaae
Cylindrocystis brebissonii
brebissonii minor_ .. o........
CTAS88A . _ - oo e e ecme——————
Cymbella aequalis. 52
angustata 52
hybrida__ . 52

gracilis__ 52
hebridica. .. 52,55
naviculiformis. 52
perpusilla._. 52
pusilla.. 52
tumidula.. 52
ventricosa. . .. 52,85
Cyperaceae. .. ... - .- 35,58
Cystopleris fragilis fragilis. . .._._.._......_. 14,19,38

Dactylorhiza aristate
Deschamsia alpina._

QLrOPUIPUTER . e oo oemmicceccceeeccmen
beringensis._________ .. .__..
caespitosa. . 36, 56, 58
orientalis. .. __ . eeoo__ 24, 26, 36
Deschampsia-Festuca-Poa community-...._.._ 10,12
Description of island

Desmidiaceae. ... oo

Diapensia lapponica

Diapensiaceae

Diatomaceae. . .o ieeooaoa-

Dichodontium pellucidum. . .. .____._._._..___ 20,45

Dicranaceae

Dicranella heteromalla
palustris .. oiaeea- 20,21,31,45
subulata , 21, 26, 41, 43, 45, 47

Dicranum angustim - .o oooeeaea- 21,45
elongatum. .- .. ..o 16,18, 19, 41,45
JUSCESCONS oo oo ieeeacs 18,20, 45
groenlandicum_ .. _..___.___... 16,18, 41,42,45
howellif. ... __.__.....__ 16, 18, 19, 28, 29, 30, 32, 45
scoparium.

Dilaenaceae. - . - oo e

Dinophyeeae. ..o

Diplophyllum albicans._
19, 20, 24, 29, 30, 31, 33, 41, 42,43

taxifolium. ... eeeeeeo. 29,43,45
Discontinuous heath habitat. . .- 10,27
Ditrichacea. o oo eoe oo oceiaceamoeaoas 46

Page
Ditrichum heteromallum .. ... ......._____. 26,45, 46

Draba aleutica
hyperborea
Draba-Sazifrage-Potentilla communi™~.______.. 10,14
Drepanocladus flurtans
revolvens_ ...
URCINAIUS e - - oo ieeeacan
18, 19, 27, 28, 29, 30, 31, 32, 33, 44, 45, 46
Dryopteris dilatata american@-- .. .............. 19,38
38
10,12
47
13
17, 13, 15, 16, 19, 36
10, 13
15
Elymus-Ligusticum-Anemone comm™nity..___ 10,15
Empetraceae ..o oo 35
Ecotones, alpine region._._.__.___..._______.__. 27
between plant communities. ... _.._.____. 9
Empetrum nigrum nigrum-. ... ...._._......_._. 10,

16,17, 18, 19, 27,28,2°.31, 32, 33, 34,35

Empetrum heath, alpine community- 31
discontinuous heath habitat.._____._.____ p.rd
frost-scar community. ... ... ... 20
pool habitat ... __._._....... 23
Siphula-Scapenie community. 24

7

9

21

vascular plants 34
wet sedge-meadow community.. . _..._.._ 22

Empetrum heath habitat. ... ... .. 10,15
organic bird-perch mounds...........__.__ 18

Empetrum-Carer-lichen community....__. 10,16,17
ecotones. .o .o iooos 9
Loiseleuria procumbens.......___________. 25
ruderal habitat. ... ... . ... ... 25

Empetrum-Saliz community. . .- 10,28

Entodontaceae--.-...c..c._- 46

Eplobtum.. . . occveeonice e 57
behringian UM  « oo .. 28,37
boreale. ..o aeaan 38, 58
glandulosum .- 20,22,37,58
sertulatum. ..o .- 21,22,26,38

Epithemia turgida_ .. . ooeoo. 50

Equisetaceae.....

Ericaceae.

Erigeron peregrinus. __ 31
peregrinus peregrinus. . .- 16,34
Eriphorum russeolum majuse . c oo oo .- 35
russeolum rufescens. . 17,21,22,24,35
Eriophorum-Juncus community. _.-- 10,24
Euastrum ensatlum. . 51
bidentatum.--. 51
denticulatum. ... .- 51,54
quadrifarium.... .. 51
didelta...__..... 51
elegans. .. -.o....... .. 51,54
oblongum._ .. _....._.__. 51
pectinatum.- - 51
Euchlamydomonas_._...... 54
Euglena pisciformis_ . .. 54
viridis olivacea.-- 54
Euglenophyceae......_... 54
Eunolia arcus..-.._....... 50
diodon--._....... 52
gracilis. ... ....._.... 50
lunaris capitata. .___ 50
pectinalis. ... ... - 52
praerupta bidens.. .. .. 51,52
muscicola. ....__.... ]

robusta diadema._. .. 51,52
SEPLERTIONALIS em e oo oo 52



Page

Eurhynchium praelongum_.__._._______ e 12,

13, 14, 15, 16, 19, 27, 33,45, 46
Eurhynchium-Puccinellia-Caloplace  commu-

nity. ... 10,13

F
Fell-field community. . ... ... ... .o..._ 10,28
Festuca brachyphylle. . - 16,17, 18, 32, 33, 36, 58

Festuca-Poa-Deschampsia community ..

Flora, observations. . ... ... _____ ... ......
Fontinalaceae._ ... . ... ____....
Fontinalis neomexicana
Fontinalis-Ranunculus community..._._..._.
Fragilaria construens binodis. .. __..__.._.._.
construens subsaling...
nitzschioides ... ___ . ___ . ...
Fritillaria camschatcensis. . .. . ... ._......_
Frost action, solifiuction habitat
Frost-scar community. ... ... ...
Frustulia rhomboides saxonica. . ......__....._.
Fungi, cultured from soil samples.
Nidula candida- . .. ... ... 1
[T 3 ) 55
Fus@rivm SP-- - - - o ieooo 56
G
GaliUM . - il 37
QPATIMe_ oo 12,39
trifidum columbignum_..__.__.______ 12,16, 22,39
Gentiana aleutica . . ... ... 26, 32,36
amarella acuta plebeje. ... __ . . __._. 26, 36
Gentianaceae. ________ .. _.____ ... ___ 36
QGeography of area 4
Geology ofarea. ... . .._.._......__... 5
Geraniaceae. . ... ... . ooooooo... 36
Geranium erianthum. . ... .._...._._...o...... 36
Geum calthifolium ... ... 16, 20, 31, 39
macrophyllum macrophyllum. ... ... 13,19,22,39
pentapetalum. ... .. _..__.__.oc.o..._ 31,39
Gloeocapsa Magme. - ... eieeeaes 50
Gloeocystisampla. ... ... 56
TUPESITES e oo eiicccaas 54
Qloeodinium montanum- . . ... . ..ocooo.. 51; pl. 1
Gomphonema angustatum productum.________. 51, 52
Gramineae. .. ____ .. ... 36, 58
collections. ... . . . ... 57
Grimmit aPOCATPG - - - - oo 46
MATIIME - - .. 46
Grimmiaceae. . ... .o 46
Gymnocarpium dryopleris. ... ______.______ 38
Gymnocolea acutiloba. ... . _._______._______. 42
inflatg ... . ... 17,18, 31, 41, 42
MONIBNG - - el 42
merginate. ... ... ... 42
MORIBNA - - - oo 42
qeul@. .. o.. 42
GQymnomitrion corallioides. ... ... 28,33,43
Gyrophora cylindrica- . - ... ... _. 50
H
Habitats, alpine meadow___ .. .___._._.__.__.. 30
BOg - e 20
discontinuous health- . ... .__.__..__.__._. 27
dune. ... 12
Empetrumheath. ... ______________ .. ... 15
inland bedrock. .. ... . .. . ___.... 81

INDEX

Habitats—Continued

Hae lapponicum. .
ventosum lapponicum. . .. ...o...o.o.._..
Half Bog soil. ... .

Hantzschia amphiorys.._ . ...
Heracleum lanetum..___..._..... 12,13, 19, 26, 32, 40
Herberta adunca
Rutchingi@e. .. ... .ol
Herbertaceae. ... ... ool iiieicaes
Hieracium._ ... .o eiaas
gracile elaskanum
triste. e 28,35
Hierochloé odorat@ .. ... ... oooooocooo. 15,36
High-altitude bedrock community............ 10,32
Hippurismontan@_ ... .. ... 31,37
vuUlgeris. . ineaaas 23,37
Hippuris-Renunculus community. .. _________ 10,23
Honckenya peploides mafor-. ... ... ......... 12, 34
Honckenya-Senecio community .. .o......... 10,12
Hormidium flaccidum._.__ .. . __._____. 51, 54
HYgrohyprum. - ... o imacaaaas 25
[/ S, 25,44
ochraceum. - .. ..l 25,44
Hylocomiaceae. - .o ooiioaoaaa- 46
Hylocomium splendens. . . ... ..o.ooee-. 16, 18, 26,46
Hyphomyeetes. .. .o ociiieno 56
Hypnaceae. .. ... eiiicmeaaaa 46
Hypnum cupressiforme.._. ... ... ......... 33,46
[ L S 16,46
plicatulum . . oo 30,46
Hypogymnia enteromorpha__ .. _______.___.___. 33,49
physodes_ . . iaea-- 33,49
subobscura. ... 29, 49
I
Icmadophila ericeforum. ... . . _........ 19,48
Inland bedrock habitat. . .. ... _..____ 10,31
Tonaspis epulotica- ... . ... 20
epulotica arctica. . .. ... _.... 32,48
Iridacefe. - - ..o ooo oo eeiiceiieais 37
Iris setosa 8€t08@_ - .. oo 37
TSOBtACEeRe. - - o iiemeeaaaae 37
Isoétes muricata maeritima. .. ___ ... ... .. 23,37
SP e et s 24,37,52
Isoétes-Ranunculus-Limosella community.__.. 10,23
Isopaches bicrenatus. ... . e ... 42
J
JUNCACERE - oo oo e maaen 37
Juncus arcticus Sitchensis. ... ... .._..._...... 12,37
biglumis. o o ieeaaas
ensifolius
triglumis albescens

Juncus-Eriophorum community- - ............ 10,24

Jungermannia atrovirens______ .- 30,41
minuta grandis- .. 43
rigida B grandis. ... 43
saccatula. 43
sphaerocarpa-- .. 21,41

Jungermanniaceae ... .. ceceoio- 41

K

Koenigia islandic@ ... . ... 30, 38

G T  , 53
COTCONLECA - - - - oo 54

L
Lake habitat. .. .o 10, 22
Land habitats, associated plant communities,
outlined. ... ... 10
miscellaneous - . cooiaccccemieeanean 11,38

Page
Lathyrus maritimus pubescens .....__..__...... 12,37
palustris pilosus. .. ... ... 37

Lecanora aleutica

allophena
24
castanea. -
gelida._ ...
straminea
subfusea. . ...
Lecanoraceae. - .. ciiiinaeaan
Lecidea aleutica. . ... ... . ... .........
QIrMENIRCA < - - oo
elegantior ...
flavocaerulescens .. . ... .._..__....... 33,48
MACTOCAT PO~ - - oo 13,27, 32, 33,48
platyearpa. ... . ... 48
SYMMICIE - - - oo 33,48
0ernalis. ...l
Lecideaceae
Leguminosae. ___. ... .._.______..___.._____. 37
Lentibulariaceae..... ... . ... 37
Lepidozia ceratophylla- ... ... ... 40
frichocladus. ... .. . ... 41
Lepidoziaceae. . .. . . oo 41
Leptarrhene pyrolifolia_ ... .. ... _____ 31,39
Leptobryum pyriforme_.._............ 15, 20, 44, 45, 47
Leucodontaceae. ... o oouoooiiiiican- 46
Lichen-Empetrum-Carex community. ... _. 10,16,17
Lichens, annotated list ... ____._._____._. 47
Ligusticum_ .- ... 10
scoticum hultendi. ... ___.________... 13, 15, 40
Ligusticum-Anemone-Elymus community-.. .. 10,15
Liliaceae. -« - ..ol 37
Limosella aquatica. . ... __._..____.____. 21,23, 39,43
Limosella-Isoétes-Ranunculus community. . ... 10,23
Linnaea borealis borealis. . ... IS 16,34
Listera cordala nephrophylla.. .. ... ... .. 16,31, 38
Lithosols, classification_.____________._______. 6
Lobarialinite_ _________________________._______ 16,49
Loiseleuria procumbens. . ... __. 16, 18, 25, 27, 28, 32, 36
Lophocolea cuspidata-. ... 13, 14, 31,41, 43,46
Lophocoleaceae. .. ... ..o . ... 41
Lophozi@. - .ol 40
alpestris_.____ 20, 22, 31, 41, 42,43
groenlandica. . .. ... ... 16, 17, 20, 21, 33, 41, 42,43
L T R 20, 24,33, 43
opacifoli@ . ... .. 31,41,43
porphyrolewca .. ... ... 42
wenzebit. o ool 32,43
Lophoziaceae. .. ... . _____..________. 42
Low-altitude bedrock communities. .._.._._.._ 10, 32
Lupinus-Arnice community. ... ... 10, 26
Luzulg.. -.... e e meeee 27

arcuale unalaschcensis
multifiora kobayasii. .- ... ... _______._. 27,87

multiflora frigida. .
parviflora parviflora. .. ... ... 19, 26, 27,37

tundricola... 14, 28, 29, 30, 33, 37
‘wahlenbergii piperi_ ... . ... 37
Lycopodiaceae. . ..... T
Lycopodium. . .- 1627
GUDINUM . . e eaean 28 37

annotinum annotinum- - .. 16,17,21.37

clavatum clavetum. . ... ..o ... 16 37
sabinaefolium sitchense. ... __......__.. 21,32.37
selago selago. - ... _ 16,27,28,32.37
Lyngbya rivulariarum_ ... oo 52
M
Macrodiplophyllum plicatum...____._.__....... 19 43
Majanthemum dilatatum.____ ... . ...... 19,20 37
Marchantia polymorphe_._ . _...__._. 14, 24, 26,44 47
Marchantiaceae. . . ... o coiiiaaaa- 44
Marsh habitat. . - ... oo .- 10 21
Marsupelle emarginala. . . .- 19, 21, 24, 30, 31, 41,43 50

Marsupella-Scapenia-Nardia community. ... .. 10 21



64

Marsupellaceae...........
Melosira distans alpigena..-
distans pfeffiana. - . ...
Menoidium incuroum
Merismopedia elegans
glauca. __ .

Mertensia mariima. ______.__....

maritima maritima-__________._.__________ 34
Mesotaenium microcOCCUT_ - . o oo 50
Microlepidozia makinoana._._

16, 18, 20, 41, 42

silvatica-.. 41

19, 20, 22, 24, 26, 32, 33, 41, 43, 45, 46
INBIGMO e 20, 46
pseudopunctatum_ . ... __.__. 19, 20, 21, 33, 46

... b4
14, 25,38
.. 5

Monas unigutiata
Montia fontana fontana-. ...
Montospora brevis...__.....__..
Mortierella vinacea....______._.
Moss mound community. ... ... ... 10,17
Mougeotit oo oo
Mucor corticolus. .
racemosus. - .-
varians_ ...

sanguinarius.. 48
Mylia anomala. - -
taylori. .. . ...
Myriophyllum spicatum.__.___.__._.____...._._. 37

ries- ..

Nardia compressa.
geoscyphus. ... 31,41,43
scalaris..__. 13,19, 20, 21, 22, 24, 26, 27, 31, 32, 41,43
Nardia-Marsupella-Seapania community._. . 10,21
Navicula contenta_ ____ 52
52
52
52
52
. B
iridis amphigomphus .. 52,55
Nidula candida-... __________________________. 1
Nitzschia gracilis 55
palea. ..__._ 52
stagnorum 52
Nonmenclature of plant species...__.___.__._. 3
Nostoc microscopicum - 52
paludosum 56

(¢}

Ochrolechia frigida____.___ 14, 15, 16, 27, 28, 29, 32, 33, 48
Odonfoschisma el tum_ .. 18,41,43
Oedogonium - 54
Oligotrichum hercynicum__ ___________ ... ... 31,47
parallelum. ... .. 31,47
Onagraceae. ... ... oaoocioo_... 37,58
Oncophorus wahlenbergii. .. ____ 17,18, 20, 21, 41, 42, 46
Oocystisparv@-. .. ... ____.____.____.._._. 51; pl. 1
Orchidaceae. ... _______ .. . ____..__ 38
Organic bird-perch mound community.._____ 10,18
Orthocaulis binsteadii______________ 16,17, 18, 33, 41,43
floerkei ... ______.__. .- 20,43
Orthotrichaceae. - ... 46
Oscillatoria amoena.._..___________.____. 51, 52; pl. 2
amphibia_..._________.________.__ 51, 52,53; pl. 2
______ 52
[ 52
... 52;pL2
grossegranulaia. .. 53; pl. 2
limnetica acicularis. .. ... ... ... ___. 52
neglectd .. el 52

INDEX

Page

Oscillatoria—Continued
Splendid@. oo oo 53; pl. 2
SubtilisSimG. . ool 52
) U O, 53
Oryria digyna. . .- 31,38

P

Palmella sp 56
Pannaria pezizoides- .. ..o 20,49
Pannariaceae_ ... oooociiioiooooo 49
Papaver alaskanum. . 38
Papaveraceae..__._.. 38

Parmelia alpicola. - __

omphalodes
physodes.________
saratilis..__

Parmeliopsis ambigua. .
Parnassia kctzebuei
Parnassia-Philonotis community.._ ... __. 10, 21,46
Paroicous infiorescence.-....____.____________.
Paulinella chromatophora
Peat-bank community. -
Pediastrum braunii__ ..
Pedicularig chamissonis_ .. ________.__..__.

Pellia neesianGe oo oo 22,31,41,42,43
Peltigera aphthosa-- ... ... __.._.__ 18,19, 28, 32, 49
13, 16, 19, 41,49

caning membranacea.-
SPUTIE - oo e
maleeeq . ool

Penicillium cambertii
CHrINUM_ .
Jrequentans_ .. .. ...
ozalticum. _

Peridinium cinctum.._
cunningtonii contactum.

Pertusaria cori@ced .. ...« oeoceeeeeenen
hultenit. ...
[
Pertusariaceae ... ..o o cciiccecaeeenns
Petasites frigidus . .. .- o o o___ 17,19,22,35
PRilOMOUS oo . oo aeeae e 26
americana. 21,22, 26, 44,47
Jontana.___._ 20,21,44
Philonotis- Parnassia bog-- ... _______._. 43
community.- ... ooeeeaao.

Phleum alpinum.

alpinum americanum 58
commuiatum americQnUmM_ ... 16, 36, 58
PROMA SPeee e e o oo ceeeeaen 56
Phormidium antarcticum. 56
CTOUANT - oo 56
frigidum. 53
molle. .o e 56
subcapitatum_ ... .. 56

Physcia caesia

Pinguicula vulgaris macroceras. ...
Pinnularia appendiculala....__.._._
brevicostata-..._.__
cardinalicwlus. .- ... ...
dactylus - . ..
divergens._
gentilis
gibba_________
subundulata. .- ... . _.__
interrupta ...
MINULSSIMA- - oo

Pinnularie—Continued

F g

rupesiris.

Sudeticd - oo
Placopsisgelida_ . .. ______.
Plagiotheciaceae
Plagiothecium roeseanum .. ____.__________ 13,41, 46

undulatum. . 16,20, 31,46
Planctococcus sphaerocystiformis_._____.____ 54; pl. 2
Plant communities. ... ... 9

associated land habitats, outlined...._.__. 10

classifications.

miscellaneous.

Plant habitats.. ... ...
Plant speeies_ - ...
nomenclature.__ ... ... 3
Plantaginaceae. . ... ____.____... 38
Plantago macrocOrpa-« - - «ooeme oo 22,38
maritime juncoides_ ... _________ 14, 15,21,31,38
Platanthera choristan@--...........___.__ 16,27, 32,38

Pleuromonas jaculans. ..
Pleurozium schreberi. . ... _.._

arctica williamsii
EMINENEaeme e .
hispidula
alewlic@. .. .o
VIIPATE .-
komarovii. ...
lanat@. ...
vivipard.- .
MALACANIRG el
BUTRETE_ o o eeieecaiaaans
Poa-Deschampsia- Festuca community,

alpinum........ . 16,17, 18,19, 24, 33, 43, 46, 47

CONLOTEUM oo oo 20, 47

SPhAErothecituM - .o 47

urnigerum. . 7,13,20,21, 28, 32,41, 43,45,47
Pohlia annoting . oceoeoieiaios 20,45

CTUdd e 13, 14, 20,45

NULANS oo e .20 26,29,33,45,47
Polygonaceae -« - cemaceaecaaen 38
Polygonum viviparum. 16, 26, 28, 31, 38
Polypodiaceae- - ..o oocoamimeaaiioaae 38
Polypodium vulgare occidentale. . ... ........ 19, 38
Polytrichaceae - .. ..ooooooioocaiciieaes 47
Polytrichum COMMUNE - - - ceeeemaeeaeen

Jormosum_....__..

gracile. . .o

Juniperinum

longisetum.

sphaerothecium..._

strictum - .. ..o...
Pool habitat. . . e
Portulacaceae
Potentilla egedii grandis.

RYPATCUCE e oo e

DIL08A - - o e oo
Potentilla-Draba-Sa:ifraga community_ . _..._ 10,14
Pottia heimii_._.__.____. _.. 14,21,45,47
Pottiaceae. .o emimeeaono 47
Primula cuneifolia saxifragifolia- - ... 16, 26, 31, 32, 38

cuneifolia sazifragifolia albiflora._ ... 38
Primulaceae__ ... __ o o.oonaoo 38
Protists. - - cceeoooooon 50

selected references 56




Page

Pseudanabaena bipes-_ ... ___.______ 53
catenata. ... liio... 53
galeat@. .. e eeaan 53

granulifera. __

Psoroma hypnorum. _ . ... cocoooo.o 19,49
Ptilidiaceae_..._ . ... 43
Prilidium ciliare. ______.____ ... 18,43
Ptilium crista-castrensis. ___

Puccinellia langeana alaskana_... ... .___.._ 13,18, 36
Puccinellie-Caloplace- Eurhynchium  commu-

Pyrolaceae. - ..o 38
Pythithm SP- - o oo oo 56
R
Radiocarbon dating, ash layers_. ._________.__ 7,8
Radula polyclada- .- .. 31,41,43
Radulaceae._.___ ... .. .. ... 43
Ramaling elmquistii. . .. ... ______ 14,32, 50

on cliff summits. . _____._________________ 14

scoparia _--- 14,50
Ramalina-Xanthoria community..__._________ 10, 14
Ranunculaceae. ... _oooo....
Ranunculus hyperboreus hyperboreus.

occidentalis_ . ...

insularis. . 15,19,22, 30,39

melsoni. .. _i.__...___ 22,39

TEPIANS. _ oo 23, 24,39
trichophyllus_ - ___ 37
trichophyllus. ... ._._. .. 23,24,25,39
Renunculus-Fontinalis community.._________ 10, 25
Ranunculns-Hippuris community_ . ____._____ 10,23
Ranunculus- Limosella-Isoétes community. ____ 10,23
Raphidonema. ... ... 54
gracile.________.._ ... 54;pl. 2
References, cited, general listing. e 58
selected. algae and protists. ... _____.____ 55
Regosols_ e ... 6
Rhacomitrium aciciulare_ . __ - 24,46
- 29, 45,46

...... 46

13, 26, 27, 29, 45, 46

fasciculare. .. _.___._.___ 13, 14, 20, 28, 30, 32, 33, 46

lanuginosum.- .. 13,16, 18, 19, 28, 29, 30, 32, 33, 45, 46
Rhacomitrium-Andreaea-Schistidium commu-
nity. il 10,28
Rhacomitrium-Schisiditum- Ulote community.. 10,13
Rhinanthus_ .. __ ..
minor borealis.
Rhizocarpon atroalbescens

geographicum. ... __._________._._
hochstetteri .____________________ . ______
Rhizopoda. ... ...
Rhododendron camtschaticum camtschaticum. .. 29,36
Rhytidiaceae. ... . ... ... 47
Rhytidiadelphus loreus. ... __.____. 16, 18, 20, 22, 31, 47
SQUATTOSUS .. ... ... 13, 31, 41, 43, 47
triquetrus. . 16, 18,47
Riccardia 40
latifrons. . ... 18, 21,40, 41,43
Dpinguis_ ... ... 19, 24, 31, 43, 45, 46
sinuata 20,43
Rinodina turfacea 19, 49
39
39
Rubus arcticus stellatus_ .. _____________. 16, 18, 20, 39
chamaemorus_ .. ____________ .. 16, 18,39
Ruderal habitat___...__.._.__.____ - 10,25
Rumer fenestratus_ . . ________... R 38
oblusifolaws. .. ... ... __ 12, 22,38

Saginag crassicaulis
intermedia. ... __________.

INDEX

crassijulis..._.._..__
CrasSifuli® - oo
cyclophylla_.. ... ...
polaris pseudopolaris__.___.__...
rotundifolia. - ... .. __.____
Saliz- Empetrum community.
Samples, soil-profile, chemical contents._.._._ 9
Sazifraga bracteata
Joliolosa foliolosa
hirculus__...._____
punctata insularis

16, 19, 21, 27, 30, 39

Sazifraga- Potent:lla-Drabe community. ... 10,14
Saxifragaceae. ... . .....___.__._ .- 39
Scapenia irrigue. . ___________________.__. 17,25,43
paludosa. . 17,19, 20, 21, 24, 31, 40, 41, 43
8$andicq - oo 20,29,41, 43
................................. 23,43

19, 24, 25, 43, 45

Scapaniae-Nardia-Marsupelle community... .. 10,21

Scapania-Siphule community......__.
Scapaniaceae. .o ... .oooooiiiioao.-
Scenedesmus acutus
armalus ... ..
brevispina.-
ecornis

spinosus

Schistidium epocarpum_ . _.__________..__. 13, 28,46
marttimum. ... __.__ ... ... 14, 15,41, 44, 46
Schistidium-Rhacomitrium-Andreaea communi-

Scrophulariaceae.. ... ... . .. oo 39
Scylonema mirabile-_.______.____.___ - 50
Sea-cliff habitat___. ____..____..____ ..- 10,18
Selaginella selaginoides 21,24, 40
Selaginellaceae.. ... ... . . ... 40
Selected references on algae and other protists. . 65
Senecio pseudo-arnica. . ... 12,35
Senecio-Honckenya community.. ... 10,12
Sibbaldia procumbens_ ... _____ 20, 27,29, 39
Siphula ceratites. . ... _____._ 21, 24, 43, 50
Siphula-Seapania community-...__..._______. 10,24
Snow-bed community. ... ... . 10,31
Soils, algae. . __....____._ - 55
chemical composition.- - 89
classification_ ... ... . 5
fungi .. . 55
Solifluetion habitat_ ... ... _____ 10,28
Soliftuction terrace community. .. _........ . 10,29
Sparganiaceae. . ______
Sparganium hyperborenm
Sphaerophoraceae. - _____ ... ___.___..__.___.
Sphaerophorus globosus._ . .
Sphaerozosme granulatum____________________._ 54
Sphagnaceae. 44
Sphegnum___ .. ... 40
bog community. . __.________.___.___ 10, 20, 44
capillacewm ... ... .. __.__.__. 16,21, 41, 44
compactum_ . .___._...__.. 20,21,24,30,31,40,44
Empetrum heath habitat._____.__________ 21
girgensohmii__ _______________________ 19,21, 22,44
lindbergii. - - . 31,44
magellanicum_.____ .. ___._..__. 21,31, 41,43,44,45
papillosum. ... __.____.___. 20,21, 22,31, 41,43
SQUATTOSUM . - __ ... 21,22, 23,31, 41, 43, 44, 45
subsecundum. - ... ... 16,21, 44

tereS. ..o il. 19,21, 22, 43, 44,45

65

Page

Sphenolobus marginatus.._ ... ... . ______. 42
minutus. ... ____ 18,33, 41.43
grandis. __ - 43
saccatulus. .. ~ 15,43
Splachnaceae. . ... .._.__.__.. 47
Stachybotrysalra_ . ______ ... 56
Staurastrum margaritaceum. 54
punctulatum pyrmaeum. . 50

Stauroneis alabamae angulata-

ruscifolia aleutica ... ... _._._____.__ 39,34
sitchana bongardiana. . __ ... ... _______. 20, 34
Stemphylivum ilicis. . ____
Stenopterobia intermedia
Stereocaulaceae......_.
Stereocaulon alpinum. ... __ ... _____._.
denudatum. ... ... ... ...
intermedium. .

denudatuom ... _____..____.
Stichococcus subtilis. .-
Sticta pulmonaria linita. .. ________._____._._.
Stictaceae
Stigonema minwbum.__________ .. ___.___...
ocellatum

Streamside community- ... ...

Streptopus amplexifolius. .. ... . __.________ 19,37
Studies, floristic 57
Substrates, miscellaneous..__..___________.___ 33
Subularia aquatic@. ... ____... 24,35,39
Subularia-Callitriche community.___....______ 10, 24
Synechococcus cedrorum pallidus.__...____._. 53; pl. 2
MOLEIUS - -« e 53
T
Tabellaria flocculosa- - - ... 51,55
Takakia ceratophylla. . ... 1,40
Takakiaceae ... ..o 40
Tararacum aleuticum__._________..____.__.._. 35
trigonolobum... . ..
Teloschistaceae

Teloschistes candelarittS ... ...
Tetracladium marchalianum..
Tetraplodon mnioides. . .
Thamnoli@- -« ......._

subwliformis. . oo ..

rermiculariS. - oo ... 16,28, 32,50
Thelypteris limnbosperma ... ..........._. 31, 33,38

phegopteris ..o e 31,38
Thuidiaceae. ..o ..o es 47
Tofieldia coccined- - - - oo 16, 18, 32,37
Toninia lobulata_ - ____ ... 20, 48
Tortula mucronifolia. .. .. .. ... 13, 14, 47
Trichoderma viride - ... oo 56
Trichophorum caespilosum. - - .- ooooooonoo 17,35

Trientalis europaea arctic@. . ..o oo
europaea arctica aleutica_ ... ... ...
Trifolium repens.......-
Trisetum spicatum.-. ...
spicatum elaskanum
alaskanum molle...._______ .. _____..

Tritemaria quinquedentata . ... —- __._ .

Tundra without permafrost

Tundra without permafrost, profile___________ 7
U

Ulota phyllantha_ ... ... 13, 14, 15, 19, 44, 46

Ulota-Rhacomitrium-Schistidium community._ 10,13

Umbelliferae. . oo cueoeoccccccmaenae 40



66

Page
Umbilicaria eylindrica... ... ... 32,50
hyperborea._ . ... .._..
proboscidea...________.._______.__
torrefacte- - .
Umbilicariaceae.
UsSneaceae. . - ...
v
Vaceiniumn - .ol 7
uliginosum microphyllum._ _
vitis-id@ea. ... ..
MERUS . - e aaaa 18, 36
Vacularia virescens..._ ... ... _____._._.. 55

INDEX
Page
Vahlodea atropurpuret ... .. .. . oeeeiooan 58
atropurpurea latifolia_ ... __...._____ 16, 18,31, 36
paramushirensis. . ... ... 37
Vascular plants, annotated list....___________ 34
Vegetationonisland-..________ .. __________ 4
Veronica americana_.... ... ... ... .._. 24, 25,40
grandiflor@... . ... 29, 40

serpyllifolia humifusa.

stelleri_ .__._._._____. 16, 32,40
Verrucaria maure.._. .. _ .. .. oo 14, 50
Verrucariaceae- - ..o .oooooooooocoooooao 50

Verticillium SPeeee oo oo 56

Page
Viola langsdorffii- ... .. ._..____._. 15,19, 17, 22, 32, 40
Violaceae. ... .o ioiiiiiiieaiiaio. 40
W,X,7Z

Wet sedge-meadow community_..____________
Wood, imported, plant communities
Xanthoria candelaria ... ... ...

elegans - ..ol 14,49

onseastacks. .. _______..___________._. 14
Xanthoria-Ramalina community....__________ 10,14
Zygogonium ericetorum.- «.o . .o oo 51



PLATES




PLATE 1

F1GURE 1. Actinotaenium cucurbita (Bréb.) Teiling.
2, 3. Cosmarium variolatum Lund.
4-6. C. tatricum Racib.
7. C. decedens (Reinsch) Racib.
8, 9. C. obliquum Nordst.
10. C. subundulatum Willie.
11. C. subcrenatum Hantzsch forma.
12. C. meneghini Bréb. var concinnum Rbh.
13. C. laeve Rbh. forma.
14. C. subpachydermum Schmidle forma.

15. Oocystis parva W. et G. S. West.
16-19. Chlorococcum humicola (Ndg.) Rbh.
20-23. Gloeodinium montanum Klebs.















