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VEGETATION OF AMCHITKA ISLAND, ALEUTIAN ISLANDS, ALASKA 

By HANSFORD T. SHACKLETTE and others 

ABSTRACT / 25 (no earlier reports known) ; and algae, 173 (no earlier re- 

An Empetrum heath blankets the low plateaus of Amchitka 
Island, except where interrupted by streams, lakes, sand 
dunes, and man-made disturbances. This heath is  composed 
of low shrubs of Ewlpetrunz, Vaccinium, Loiseleuria, and vary- 
ing amounts of many species of sedges, grasses, forbs, lichens, 
and bryophytes. Lakes and pools contain the aquatics Hippuris, 
Isoetes, Ranunculus, Limosella, and Subularia, and poorly 
drained areas around them support communities composed 
largely of Carex o r  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, Eurhynchium, and RarnaZina a r e  
predominant. Dense stands of Elynzus grow intermixed, a t  
places, with Anemone and Ligusticum on the margins of the 
plateaus near the sea masts. Reaches of sand and cobbles 
commonly have a band of Honckenya near the water and popu- 
lations of a tall Senecio among the driftwood. Sand dunes are  
vegetated with dense stands of EZymus and other grasses or, if 
pebbly, with colonies of Rhacomitrium, Schistidium, UZota, and 
Andreaea. 

At altitudes between 400 and 600 feet the Empetrum mats 
lie in strips on unstable pebbly o r  rocky mineral soil; Salix, 
Loiseleuria, Luzula, Cladonia, and Thanznolia 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 Saaifraga grow a s  scattered 
colonies or individual plants. 

Solifluction ridges and frost-moved cobble deposits a t  alti- 
tudes between 600 and 900 feet are  sparsely colonized with inter- 
mixed Draba, Sibbaldia, Diapensia, Lupinus, Potentilla, Con- 
os tmum,  h z u l a ,  Veronica, and Rhacomitrium. Mountain 
streamsides and late-melting snow beds have extensive cover 
of AntheZia, Nardia, and Marsupella, with Saxifraga, Geum, 
Pyrola, Leptarrkena, Hippuris, Wahlodea, and other vascular 
plants. 

At altitudes between 900 and 1,100 feet most areas a r e  covered 
with boulder fields in which only a few heath mats of Empetrum, 
Salix, Rhododendron, Vaccinium, and Loiseleuria occur. On the 
highes't peaks, where winds commonly are  very strong, only 
Carex 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 island: Vascular plants, 198; bryophytes, 153, lichens, 
&I; fungi, 25; and algae, 173; total taxa reported, 633. These 
taxa a re  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, 

ports known ) . 
The following taxa were found for the first time in the Aleu- 

tian Islands : Vascular plants-Diapensia lapponica subsp. 
obovata and Poa alpina; bryophytes-Aongstroemia longipes, 
Anastrophyllum sphenoloboides, Anomobryum concinnatum, 
Brachytheciurn acutum, B. salebrosum, B r y m  arcticum, B, pal- 
lens, B. sulinum, Dieranella subulata, Gymnocolea inflata, 
Hypnum imponens, Lophozia opacifolia, Lophozia Qcisa, Yie- 
Zichhoferia macrocarpa, PoZytrichum sphaerothecium, Sphenolo- 
bus saccatulus, and Tortula muoronifolia; fungus-Nidula 
candida. 

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

Five new species and a new variety of protists are described 
in this report-Chlamydontonas alaskensis, C. subangulosa, 0s- 
cillatoria facilis, Pseudanaimena granulifera, Raphidonema 
gracile, and Synechococcus cedrorum var. pallidus. 

INTRODUCTION 

OBJECTIVES AND LIMITATIONS OF THESE STUDIES 

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 edaphic 
factors. Ths  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 total 
microflora. The fungus Nidula candidn (Peck) White, 
collectad during these studies, was reported by Reeves 
(1968) ; other collections of fleshy fungi have not been 
identified. Marine algae were not included in this study. 

At  the time of the investigations, access l b  the moun- 
tainous parts of the island was difficult because of poor 
roads and generally inclement weather; accordingly, 
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 after 
traveling on foot or by truck or helicopter to 40 study 
sites (fig. 1). Dense fog in summer and very strong cold 
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FICUEE 1.-Amchitka Island, Alaska, showing locations of vegetation study sites. Topographic base from U.S. Geological Survey Rat Islands quadrangle, Alaska. Scale 
1 : 250,000. Contour interval 200 feet. Datum is mean sea level. 
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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 incomplete 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 (Hulthn, 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 Hultkn 
collected plants on this island July 9,1932, near "Square 
Bluff" (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" 
(Hultkn, 1960). I n  1936 0. 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 oollected 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. ~hackli t te,  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. I n  September and Oc- 
tober 1967 and in January and early February 1968, C. 
*4. 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 Rierly, Richard Cooley, 
Heifner, David Putman, Shauson, and Walter Younkin 
for various periods during the summer of 1968. 

NOMENCLATURE, AND NOTES ON COLLECTIONS 

The nonmenclature of the plant species in this report 
generally adheres to that of the following sources: 
Vascular plants, Hult6n (1968) ; mosses, Crum, Steere, 
and Anderson (1965) ; lichens, Hale and Culberson, 
(1966) ; and liverworts, algae, and fungi, from various 
sources as judged authentic by Herman Persson, H. Sku- 
jn, and L. TV. 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. He 
made approximately 790 numbered collections on Am- 
chitka Island, each a t  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 Herbarium 
of the University of Michigan Museums, Ann Arbor; 
and lichens to the Herbarium of the Botanical Museum, 
Oslo, and to the Herbarium of the University of Colo- 
rado Museum, Boulder. The algae collections were seg- 
regated from the bryophyte and Isoetes collections, and 
the segregates are either being held a t  the University of 
Uppsala or being cultured from soil samples at Colorado 
State University. 

ACKNO WLEDGIKENTS 

This research was supported by the Advanced Re- 
search Projects Agency (AR.PA) of the Department 
of Defense and was monitored by Hansford T. Shack- 
lette under ARPA Order No. 938. Dr. Stanley Ruby 
and Lt. Col. Charles Akard, both with ARPA, were 
most helpful in expediting this work, and Lieutenant 
Colonel Akard also assisted in the first field study. 
Messrs. W. S. Twenhofel, R. E. Davis, R. H. Morris, 
and L. M. Gard, all of the U.S. Geological Survey, as- 
sisted with administrative matbrs and field studies, and 
their cooperation is greatly appreciated. The author 
thanks Messrs. Ted Toren and Joe Brown of the U.S. 
Atomic Energy Commission for logistical support on 
Amchitka Island in June, July, and August 1967 and 
in February and March 1968. Mr. Odd Clemmetson 
helped in many ways with housing and transportation 
on the island during all periods of field study. The au- 
thor also thanks Mrs. Jessie Bowles for her assistance 
in the preparation of specimens and manuscript. 



4 VEGETATION OF AMCHITKA ISLAND, ALEUTIAN ISLANDS, ALASKA 

The critical studies of Amchitka Island specimens 
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DESCRIPTION OF THE ISLAND AND ITS VEGETATION 

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 11. 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 looation 
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 
remlaining 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. 

I n  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, Amchiltka 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 generd area of Constantine Harbor, 
and one road was constructed from this area 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 11. 

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). I n  1964 work was begun to prepare 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 Newsmag- 
azine, 1966). 

No native land mammals are on the island. Norway 
rats were introduced probably during World War I1 
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 m u -  
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 (Hul th ,  1960, p. 29), 
mosquitoes (if present) are rare, and ea~thworms are 
not common, but certain species of Diptera and Hymen- 
optera are numerous. The avifiauna was reported by 
Murie (1959), Kenyon (1961), and others; waterfowl, 
ocean birds, and eagles are abundant, and ptarmigans 
are frequently seen on the heath. The only trees on the 
island are several Sitka spruce (Picea sitehemsis), 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 p a d  of the present 
flora. 

CLIlKATE 

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 nearly 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. I n  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 35 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. 

I n  this study, soil temperatures were measured with a 
recording thermograph for 9-day periods in each of 4 
months. For khese periods, averages of hourly temper- 
atures, measured a t  a depth of 20 cm' (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 Febru~ary 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 ~hysiography and geology of Amchitka Island 
were described by G a t s  (1956) and by Powers, C a t s ,  
land Nelson (1960). The discussion that follows is based 
on these reports. 

The three landfoms on *he island are, from east to 
west, low plateaus, rugged mlounhins, 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-out platforms, at altitudes ranging 
fram 135 bo about 500 feet, constitute the lower plateaus 
of the island. Several s u ~ s i v e  maI4ne benches com- 
monly are pmmnt; 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 p a h  of the island is between Chitha 
Point and Windy Island and is a sinuous ridge that 
divides khe drainage to the Paaific Ocean and to the Ber- 
ing Sea. This ridge has sevenal s u m i h  exceeding 1,100 
f& in altikude, and the summits lare separated by four 
passes art altitudes of about 750 feet. Five prominent 
spurs extend from the mfain ridge and form divides be- 
tween major compound mphi theahr  valleys thak head 
in the main ridge. P l a h  of $he ridge and spur summits 
are gentle slopes eroded across the local rock structure 
and are remnanb of 'an erosional surface of very low 
relief, but i t  is not knowin whether the cut surface has 
been glaaiated or e m  whether ik is subaerhl or sub- 
maline in origin. At  the b of the steep slopes leading 

from the headwds  of ithe a m p h i b t e r  valleys are 
benches or m a n t s  of valley floors art altitudes of 700 
;to 800 feet in most p l m .  Mmt of the bedrock surface 
of the benches is grooved and striated, and tarns are 
present on some benches and valley floors. 

High plateaus occur in the segment of the island 
noI.lthwmt of Windy Ishnd, art altitudes between 700 
and 800 feat. Two separate areas of undissscted surface 
form the two mesas art the west end of the islland. The 
high-plateau surfam is underlain by aolluvium of 
angular rock fnagments. 

The oldest racks, pmhably early Tertiary in age, are 
volcanic ash, tuff, breccia, and lava flows generally of 
andesitic composihion that appamntly were largely 
erupbd and ernplaced under the ocean. These rocks 
were defonmed, uplifted, land 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 a t  an altitude of about 1,100 
feet, that was possibly a submarine shoal. Marine sands 
and cobble conglomerate are now exposed at altitudes 
of up to 600 feet. 

During late Tertiary and Quaternary times, uplift of 
a t  least 500 feet, and possibly more than 1,100 feet, took 
place differentially and spasmodiaally. Abandoned wa 
cliffs and b d  deposik are inferred to be structurally 
dislocartsd remnants of shoreline features of a l a b  Pleis- 
tocene interglaaial sea level, judged from khe faot 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 tro be dmif ied by soil series; h e m ,  at present 
they can be placed only in the great soil groups to which 
lthey appear %to belong. The following outline of these 
mil 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 con- 
cepts of tundna soils on Kodiak Island that wwe pm- 
posed by Rieger and Wunderlich (1960, p. 27-32). 

A. Zonal soils 
1. Tundra 

a. Without permafrost (Ando soils of Rieger and 
Wunderlich) 

B. Intrawnal 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 simi1,ar in many respecks to 
those on Amchitka Island, i t  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. 

I n  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 fullv classified 

.I 

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 cl~sification, insofar ,as ilt 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 Staff, 
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 Balf Bog.-Because the new system is not 
yet complete, these soils can be classified only as being 

in the order Histosols (Soil Survey Staff, 1960, 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. 

Alluvial.-These soils cannot be correlated with the 
new system on the basis of available data. 

Lithosob.-The Amchitka Island lithosols are classi- 
fied as follows (Soil Survey Staff, 1960, p. 136-139; 
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) : Order, In- 
septisol ; suborder, Ochrepts; great group, Cryochrepts; 
and subgroup, Lithic Cryochrepts. 

The most recent worldwide classification of 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 recognizes 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 Amchitka 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 0. 

Soil without dominantly organic surface horizon 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- 
f ace than 40 cm) -Soil type P2. 

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, 
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5. Shallow or simple profiles of A horizons overlying 
parent material-soil type P, 

A ( B  ) C profiles l-soil type P, 
ABC profiles; that is, with a horizon accumulation of 

clay or iron oxides, or both-soil type F, 

Because the classification of the Soil Survey Staff 
(1960, 1967) cannot at present be fitted to all soils on 
the island, subsequent parts of this report will use the 
classification based primarily on Kellogg and Nygard's 
(1951) that was presented earlier, and the system of 
Ball (1967). 

I n  1946 Kellogg and Nygard (1951, p. 41,43), of the 
U.S. Department of Agriculture,, obtained soil samples 
and data for a profile description of a smooth, fairly 
well drained slope on Amchitka Island. They classified 
the soil as Tundra without permafrost and gave the 
following description of the soil profile : 

Aoo and Ao. 5 to 0 inches, dark-reddish-brown peaty mat. 
A>. 0 to 5 inches, nearly black humus-rich silty very fine 

sandy loam; the slick moist soil is held together by 
many roots. 

B2. 5 to 10 inches, nearly black granular silty very fine 
sandy loam. 

Ba. 10 to 15 inches +, dark-grayish-brown silty very 
fine sandy loam. In the lower part, horizontal streaks 
suggest ash layers. 

C. At 30 inches, yellowish-brown silty very fine sandy loam. 

The low plateaus of Amchitka Island, bemuse of 
their varied relief, bear soils that include all the soil 
groups on the island. The soil profile given above is 
probably typical of soils of the Empetrqm heath on the 
undulating plateau surfaces. Land surfaces of steeper 
slope may hlave Half Bog soils and soil intergradations 
between Half Bog and Bog soils a t  the base of the slope. 
Small areas of local Alluvial soil are common near 
streams, and Bog soils occur at lake margins and on 
nearly flat areas of the plateaus. Sand dunes near the 
coasts and beach sands are considered to be Regosols. 
Shallow Lithosols develop on rock outcrops, both along 
the caasts and inland. 

The mountain section of Amchitka Island, because of 
the predominance of rock outcrops and colluvium, con- 
tains most Lithosols. Bog and Half Bog soils, however, 
have developed along some of the high mountain streams 
and around the tarns of the large amphitheaters. Much 
of the total area of unconsolidated surficial deposits at 
high altitudes supports litle or no vegetation because of 
instability produced from steepness of slope and frost 
action; these deposits cannot be considered to be soil. 

* (B)  and B horizons are defined (Ball, 1967, p. 121) as, "Horizons 
lying between A horizons and the parent material C horizons, which show 
weathering and release of iron oxides without their transportation, (B)  ; 
or which are horizons of deposition of transported sesquiosides and/or 
clay, B." 

The surficial material on the high plateaus, owing to  
less relief, has greater stability than that on the moun- 
tain section, and large areas of sparse vegetation occur 
on the Lithosol of the rock fields. Interrupted vegeta- 
tion mats, in which Ernpetrum, Vaccinium, and SaZix 
predominate, develop a thin organic soil in and under 
them, but the profile of this soil has little in common 
with that of the Tundra soils at lower altitudes. 

The author did not observe permafrost in any section 
of Amchitka Island. Kellogg and Nygard (1951, p. 11, 
135) stated that there is none in the Aleutian Islands. 
However, looal areas of perennially frozen ground pos- 
sibly occur under the late-melting snow beds in the 
mountains of Amchitka Island, and L i t h m l s  a t  the 
margins of permanent snowfields on some of the higher 
Aleutian Islands are probably underlain by frozen 
ground. 

All soil profiles of the low plateaus of Amchitka Is- 
land examined in the present study contained an ash 
layer 1-1.5 cm thick in the upper part of the B horizon 
and two ash layers of about the same thickness in the 
lower part of the B horizon. A soil profile on Tanaga 
Island, about 115 miles east of Amchitka Island, was 
reported by Anderson and Bank (1952, p. 84) to have 
somewhat similar, but more numerous, ash layers. There 
have been no volcanoes on Amchitha Island since the 
present soil was formed, but recently active volcanoes 
on other islands in this region may have produced this 
ash. Powers (1958, p. 67) reported the activity of Cer- 
berus Volcano on Semisophnoi  Island, which is about 
40 miles north of Amchitka Island, as follows: 1772, 
smoke; 1790-92, smoke; 1830, smoke; 1873, active. He  
referred to smoke as "a word used in records; i t  refers 
to steam or steam-and-ash clouds." Therefore, it is 
possible that the ash deposits on Amchitka Island m e  
from the Semisopochnoi Volcano or from volcanoes on 
other islands nearby. Powers (1958, p. 67) reported for 
Little Sitkin Island, "1776, active; 1828, smoke;" and 
for Segula and Kiska Islands, "steaming intermittent." 

A trench that was dug through a peaty soil deposit wf 
the Empetrum heath on Amchitka Island in 1965 ex- 
p m d  three ash layers in the profile. This trench was 
examined again in July 1967 ; a moss, PogonatWn umi- 
gerum, had colonized only the ash layers. The peat part 
of the profile bore no mosses or other vegetation ; there- 
fore, the groat11 of the moss on the ash made the ash 
layers very wnspicuous (fig. 2). The "preference" of 
this moss for a mineral soil was known f m  other ob- 
servations, but only rarely is such a specific requirement 
for a particular substrate demonstrated so clearly. 

Ash layers in the profile described above contained 
preserved sterns of sedge and Empetrum. These sbms 
were removed from the peat and ash matrix; radiocar- 
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on the island can be seen by the vigorous growth of many 
plant species on bird-perch mounds, calmreous dunes, 
kitchen middens, barabara sites, and recently formed 
soil banks (fig. 3).  The Amchitka Island soils, if wm- 
p r e d  with agricultural soils or with the soils of most 
temperate-zone plant communities, are low in nutrient 
elements, especially calcium, phosphorus, and nitrogen. 

Kellogg and Nygard (1951, p. 41) gave a chemical 
analysis of a soil sample from Amchitka Island and 
wrote, "The data " * * show a high exchange capacity 
but a very low base saturation. The magnesium is low, 
but very high in relation to calcium. Available phospho- 
rus is exceedingly low." They (1951, p. 43,116) reported 
the following phosphorus content, in parts per million, 
of samples from this island : 

Ash of a sedge-grass samlple ....................... 24 
Soil samples [presumably not ashed] : 

ATo horizon--------------------------------- 12 
All harizon--------------------------------- 2 
B to C horizons [4 samples] ....................... 0 

A similar trend in calcium and potassium content of 

bon datw of samples from the top, middle, land lower 
ash layers were 7502250 years, 1,950&250 years, and 
1,740t250 years B.P. (before present), respectively. 
The middle and lower ash layers were so close together, 
and the stems in them were so intermixed, thlat satisfac- 
tory separation of the stems was not possible. The dates 
of these stem samples, therefore, were averaged as 1,845 
years B.P. (Shacklette and Rubin, 1969). 

Although mechanical properties of soils related to en- 
gineering operations have )been studied on Amchitlra 
Island, results have not been published. Such studies, 
b u s e  of the broad definition of soil that is used, have 
but little relevance to ecological investigations. 

An evaluation of the soils of this island as media for 
the support of native plants is best made by observing 
the vegetation that grows on the soils. From this stand- 
point, the soils appear to be fertile, bemuse most land 

~ O U R E  2.-seetion of a peat deposit with a n  upmr  ( a )  and two 
lower ( b )  ash layers that  a r e  marked by a thick growth of the 
moss Pogonatum urnigerum. Timber (2  in, X 4 in.) in upper 

pmvides scslle No other plants gre,v on vertiesl 
bank, which was formed by excavation approximately 2 years 
before this photograph was made an July 28,1967. 

soils and plants from Amchitka 1sknd was reported by 
Kellogg and Nygard. They also reported a carbon-nitro- 
gen ratio (1951, p. 14) of 15 to 1 in tile A, soil horizon, 
as compared with that of 26 to 1 in the B, horizon, which 
s u g g m  the fornation of peat in place accompanied by 
a loss of nitrogen by leaching. 

surf-peciall~ those of the low plateau-are cQV- 
ered with dense mats of vegetation. This dense plant 
growth, however. do- nolt indicate that the soils meet 

FIG- 3.-Effects of soil fertility on the growth of the grass 
Calamagrostis nz~tkaemis. Soil banks had been formed in dig- 
ging-in a pyramidal tent ;  later a latrine was located on this 

the requimments' for optimum growth of most 
species that are present, nor does i t  indicate that the soils 
are fertile, as judged by agricultural standards. The 
dfects of a soil tha-t is IrIore fertile than the average soil 

tent site and was closed February 4, 1944. The grasv is least 
vigorow on the thin rocky soil in the foreground, more vigor- 
ms on the banks, and most vigorow on the htdne site, 
where the grass tussocks a r e  about 1 meter high. Photo- 
graphed February 16, 1968 
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Soil profile samples were collected from an Empet- 
rwm heath on Amchitka Island by Shacklette on Au- 
gust 13,1965. Descriptions of these samples, which were 
taken at 4.5-cm intervals of a soil profile 0.5 m (meter) 
thick; their percentages of ash; and kheir chemical con- 
tents, express~d as percent of ash, follow : 

Sample description Ash Cal- Potas- Phos- SO4 
cium sium phorus rad~cal 

Living heath plants, mixed .............. ... 
Dead heath plants (Aao horizon).. .......... 
Peat. ...................................... 
Mucky peat ................................ 
Peaty muck. ............................... 
Muck (including ash layer)-. ............... 
Muck ...................................... 

................ Muck (including ash layer). 

................ Muck (including ash layer). 
Muck ...................................... 
Organic and mineral soil- .................. 

These samples were analyzed by T. F. Harms and 
C. S. Papp, U.S. Geological Survey, Denver, Colo. 

The conmntration of these elements in plants is 
clearly shown by these data, and a greatly abbreviated 
biogeochemical cycling of these elements is indicated. 
That is to say, although the supply of these essential 
nutrients is deficient in the pedosphere as a whole, the 
amounts that are present are held where they have the 
greatest beneficial effects on plants--in the upper root 
zones and in the plants themselves. The trends in nu- 
trient-element concentration in plants and soil horizons 
shown in the samples just described were supported by 
those found by analyses of other similar samples. 

PLANT HABITATS AND PLANT COMMUNITIES 

Plant communities of the Aleutian Islands have been 
described by Hulthn (1933, 1960), Tatewaki and Ko- 
bayashi (1934), Walker (1945), and Bank (1951,1956). 
These authors, however, almost entirely neglected the 
bryophytes and lichens in hhe communities or associa- 
tions Chat they established; yet thew two groups of 
cryptogams are very important and, a t  places, dominant 
elements of plant communities in the Aleutian Islands. 
One objective of ,the present study was to give full con- 
sideration to all these groups of plants in describing the 
vegetation of Amchitka Island; therefore, the ecologi- 
cal units of the former investigators were not adopted 
in full, although there is a general correspondence of 
many plant communities described in this paper to those 
of the earlier writers. 

The organization of vegetation that is given in this 
paper is intended neither to form a hierarchical system 
nor to establish plant communities as formal taxonomic 
entities in a phytosociological system. It is, on the other 
hand, a method of naming groups that are easily rec- 
ognized in the field to be composed of species that have 

nonrandom association, although many species, if con- 
sidered individually, appear to be somewhat randomly 
distributed throughout one or more types of habitat. 
Groups of plants that are composed largely of vascular 
plants, of bryophytes, or of lichens were given equal 
consideration in establishing the communities. Some 
communities that are described are much larger than 
others in a real extent and number of component spe- 
cies. The size of a community is determined largely by 
the areal extent of habitat factors in particular combi- 
nations. Quantitative studies of the compositional ele- 
ments of a community have not been completed; the 
present establishment of the communities is subjective 
to a high degree and is likely to be modified when quan- 
titative data are available. 

The vegetation of Amchitka Island can be described 
conveniently by presenting the species according to 
their natural occurence in plant communities, then re- 
lating these communities to distinct habitats in which 
they occur. Causal factors in the development of plant 
communities may be implied in this method of de- 
scribing the organization of the vegetation, but they are 
not stated more positively than this investigation war- 
rants. Detailed measurements of physical factors of the 
habitats are at present almost entirely lacking; like- 
wise, the responses of many plant species to  these fac- 
tors are largely unknown. Within these limitations 
imposed on ecological interpretations, however, the 
communities and hmabitats may be described in such a 
manner that the kinds of substrates and microclimates 
essential for the formation of the communities are sug- 
gested. At  the same time, the occurrence of individual 
species in only one or in several communities is an indi- 
cation of their ecological amplitude, whatever their 
specific requirements and tolerances may be. 

Some plant communities are separated by ecotones 
that are as great in extent a s  the adjacent communities 
themselves ; hence, the exact delimitations of each com- 
munity can be made only arbitrarily. An example of 
communities that have this relationship are the Empet- 
rum-Carex-lichen and the Carex-lichen meadow com- 
munities. Similarly, the latter community may inter- 
grade, through a broad ecotone, with a wet-sedge 
meadow community. 

The vegetation on this island is mainly one layered; 
there are but few examples of one plant species regu- 
larly overtopping another, if a few tall herbs and some 
of the minute liverworts and mosses are excluded. There 
are no native trees, and the low shrubs are intertwined 
with herbs, mosses, and lichens in a manner that allows 
one, then another, to lie on top of the intricate mat of 
vegetation. For example, Empetrum may overgrow, or 
be overgrown by, certain mosses and lichens. The pros- 
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trate willows have leafy stems that may temporarily 
suppress mosses and lichens, but eventually these 
stems are completely buried by the moss and lichen 
mat. I n  some places, saxicolous mosses and lichens grow 
over each other. 

S n  adequate description of community dynamics on 
Amclzitka Island must await further study. I f  phases 
of succession are believed to be evident, however, they 
are so stated. The roles of some biotic, edaphic, and 
microclimatic agents in the establishment and perpetu- 
ation of certain communities are strongly indicated by 
characteristics that can be observed in the field. Like- 
wise, the interaction of species in a community can, at 
plnces, be appraised. The interpretations of community 
dynamics presented in this paper are, however, only 
provisional. 

The names of plant communities have been derived 
from either their characteristic species or their distinc- 
tive site features, according to  which terminology is 
more useful for recognizing the communities in the 
field. I n  this paper, usage of the term "characteristic 
species" agrees in general with that of Oosting (1956, p. 
74-75) and of other writers who include in this term the 
species with a high degree of fidelity (exclusiveness) 
to  a particular community. An estimate of the quantita- 
tive characters abundance and cover, however, was also 
used in some of the more complex communities to select 
species that are considered to be characteristic of a com- 
munity, even though their fidelity to  the community is 
low. For example, E7ynvus nwnar iw subsp. mollis var. 
mollis is considered to be a characteristic species of two 
communities, being dominant in one and codominant 
with Ligzcsticum and Anemone in the other; moreover, 
i t  is listed as occurring in several other communi6ies. 
Similarly, Empetmm nigmm subsp. nigmcm is a charac- 
teristic species ill two communities and occurs in nine 
others. To ignore these species as characteristic of some 
communities because their degree of fidelity is low 
would not be a realistic use of the word "characteristic" 
in its less restrictive meaning and would not convey the 
importance of the species in the wmmunity. I f  quanti- 
tative data were available, the importance of species in 
a community could be more accurately stated than by 
using the term "characteristic species" in these eco- 
logical discussions. 

I n  contrast to lthe examples given above, some of the 
species that grow on sea cliffs and in snow beds occur 
only in  s single kype of oommunity. They have, there- 
h r e ,  the highest degree of fidelity and, also, are con- 
sidered to chamateristic spwies. 

Other spiss that o m  in la community also are 
listed. The species list given for w h  cx)mmuniky is wm- 

plate only insofar as collected specimens and field notes 
indicate the presence of the species. An enumeration of 
all s p i e s  that occur in some communities would add 
new names to the list but perhaps would not contribute 
significantly ;to a ,h t ter  characterization of the 
communi&y. 

The land habitats of Amchitka IsIand and the com- 
munities of plants thak w u r  in these habihts are lout- 
lined as ~ l l o m  : 

a. Hmcksnya-Senedo community 
2. Dune 

la. Poa-Deschampsia-Pestucu community 
mb. Elymus community 
c. RhamitriumSchisti&ium-Ulota community 

3. Sea cliff 
a. Eurhynchium-Pucoinellia-Caloplaca community 
b. Potentitlea-Draba-Saxifraga community 
c. Xanthoria-Ramalilza community 
d. Elymus-Ligusticum-Anemone community 

4. Empetrum heath 
a. EmpetmmCarem-lichen community 
b. Cladonia-Carem meadow community 
c, Moss mound community 
d. Organic bird-perch mound community 
e. >Streamside community 
I?. Peat-bank community 
g. Frost-scar community 

5. Bog 
zt. Sphagnum bog community 
b. Philonotis-Parnassia community 
c. Smpania-Nardia-Marsupella community 

6. Marsh 
a. Wet sedge-meadow community 
b. Caltha-Claytonia community 

7. Lake 
a. Hippuris-Ranunculus community 
b. Isoetes-Rmunculus-Limoeella community 

8. s%l 
a. Junous-Eriophorum community 
b. Subularia-CalWtriohe community 
c. SiphuhSoapania community 

9.  stream 
a. Fontinalis-Ranunculus community 

10. Buderal 
a. Calamagrostis community 
b. Lupinus-Amioa community 
c. Equisetum-f3agim-Ceratodon community 

11. Discontinuous heath 
a. Salix-Empetmm community 
b. Andreaea-Schistidiwm-Rhmmitrium community 

12. ,?blifluction 
a. Fell-field community 
b. Solifluction terrace community 

13. Alpine meadow 
a. #Snow-bed community 
b. Alpine meadow community 

14. Inland bedrock 
a. Low-altitude bedrock community 
b. High-altitude bedrock community 
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15. Miscellaneous habitats, substrates, and communities 
a. Carcasses 
b. Imported wood 
c. Plantings 
d. Burned areas 

The most recent classification of vegetation on a 
worldwide basis is that of Fosberg (1967), who devised 
a system for use in coding vegetation of terrestrial bio- 
logical communities that may be proposed for conserva- 
tion in the International Biological Program. This sys- 
tem uses a combination of vegetational features that 
may be grouped under "structure" (the arrangement in 
space of the components of vegetation), and LLfunction" 
(features that suggest special adaptation to past or 
present environmental situations), and relies on "com- 
position" (the species comprising the vegetation) only 
for the lowest categories. In  this system, vegetation is 
first classified in one of three "Primary Structural 
Groups"-closed, open, and sparse or desert. 

I have constructed an outline of classification, based 
on Fosberg's system, for the plant communities of 
Amchitka Island that eliminates the categories of vege- 
tation that do not occur on this island. Fosberg's sys- 
tem, as presently organized, does not permit all plant 
communities of this island to be fully classified to 
Formation or Subformation. The outline that follows 
classifies these communities only insofar as is possible 
without devising new categories. 

PRIMARY STRUCTURAL GROUP 1 

[Closed vegetation (crowns or peripheries of plants touching or overlapping)] 

CLASS 1C. Dwarf scrub (closed predominantly woody vegetation 
less than 0.5 m high). 

GROUP 1Cl. Evergreen dwarf scrub. 
FORMATION 1C12. Evergreen broad sclerophyll dwarf 

scrub. 
SUBFORMATION 1C12c. Microphyllous evergreen 

dwarf scrub. 
Communi ty :  Empetrum- 

Carez-lichen. 
GROUP 1C2. Deciduous dwarf scrub. 

FORMATION 1C21. Deciduous orthophyll dwarf scrub. 
SUBFORMATION 1C21a. Deciduous orthophyll dwarf 

scrub. 
Communi ty :  Saliz-Em- 

petrum. 
CLASS 1L. Tall grass (closed herbaceous vegetation more than 

1 m high, predominantly graminoid). 
GROUP 1L2. Seasonal tall grass (turning brown in winter). 

FORMATION 1L21. Seasonal orthophyll tall grass. 
Communities: Elymus-Ligusticum- 

Anemone; Elymus. 
CLASS 1M. Short grass (closed herbaceous vegetation, less than 

1 m high, predominantly graminoid). 

GROUP lM2. Seasonal short grass. 
Community: Organic bird-perch mound. 

FORMATION 1M21. Seasonal orthophyll short-grass 
meadows. 

Communities: Poa-Deschampsia-Fes- 
tuca; wet sedge meadow; Calam- 
agrostis. 

FORMATION 1M22. Seasonal orthophyll marsh. 
Community: Juncus-Eriophorum. 

CLASS IN. Broad-leafed herbaceous vegetation (closed vege- 
tation predominantly of broad-leafed herbaceous 
plants). 

GROUP 1N2. Seasonal broad-leafed herbaceous vegetation. 
Community: Honckenya-Senecio. 

FORMATION 1N21. Seasonal broad-leafed herbaceous 
vegetation. 

Communities: Streamside; Caltha- 
Claytonia; alpine meadow: low- 
altitude bedrock. 

CLASS 10.  Closed bryoid vegetation. 
GROUP 101. Closed bryophyte vegetation. 

Communities: Moss mound; peat bank; Scca- 
pania-Nardia-Marsupella. 

FORMATION 1011. Sphagnum bog. 
Community: Sphagnum bog. 

FORMATION 1012. Moss meadow. 
Communities: Philonotis-Parnassia; 

snow bed. 
GROUP 102. Closed lichen vegetation. 

FORMATION 1021. Lichen bog. 
Community: Siphula-Scapania. 

FORMATION 1022. Lichen meadow. 
Community: Cladonia-Carex me* 

dow. 

CLASS 1P. Submerged meadows (vegetation of rooted aquatic 
herbs). 

GROUP 1P1. Evergreen submerged meadows. 
Community: Subularia-Callitriche. 

FORMATION 1Pl1. Evergreen watergrass. 
Communities: Zsoetes-Ranunculus- 

Limosella; Fontinalis-Ranunculus. 
GROUP 1P2. Seasonal submerged meadows (plants, a t  least 

their shoots, disappearing in winter). 
FORMATION 1P21. Seasonal watergrass. 

Community: Hippuris-Ranunculus. 

PRIMARY STRUCTURAL GROUP 2 

[Open vegetation (plants or tufts of plants not touching, but crowns not separated by 
more than their diameters; plants, not substratum, dominating the landscape)] 

CLASS 2G. Steppe (open herbaceous vegetation, tufts or plants 
discrete, yet close enough to dominate the 
landscape). 

GROUP 2G2. Seasonal steppe. 
Communities: Potentil la-Draba-Sazif~a; 
Equisetum-Sagina-Ceratodon. 

CLASS 2H. Bryoid steppe. 
GROUP 2H2. Open lichen vegetation. 

Community : Xanthorea-Rama lina. 
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PRIMARY STRUCTURAL GROUP S 

[Sparse vegetation or desert @lants so scattered that substratum dominates 
landscape)] 

CLASS 3B. Desert scrub (scattered shrubs in an otherwise bare 
or only ephemerally kegetated landscape). 

GROUP 3B1. Evergreen desert scrub. 
Community: Fell-field. 

CLASS 3C. Desert herbaceous vegetation (scattered herbaceous 
plants only). 

GROUP 3C1. Evergreen desert herbaceous vegetation. 
Communities: Eurhvnthium-Puccinellia-Calo- 

placa; Andreaea-Schislidium-RhacmiLrium; 
high-altitude bedrock. 

FORMATION 3C12. Evergreen psammophyte desert. 
Community: Rhacmitrium-Schistidi- 

um- Ulota. 
FORMATION 3Cl3. Lichen tundra sparse phases. 

Community: Solifluction terrace. 

The occurrence of most species in the communities 
was determined by collecting specimens in the field. 
Some of the easily recognized species were, however, in- 
cluded in the community descriptions on the basis of 
sight records. I n  both the community descriptions that 
follow and the annotated check lists of species, the com- 
munities are designated by letters and the habitats by 
numbers; therefore, the communities and habitats in 
which each species was found can easily be determined. 
The community name is followed by the community 
classification according to the system of Fosberg (1967). 

The great soil group, or groups, and the soil classifi- 
cation, according to the system of Ball (1967) of the 
substrate on which the community occurred, follow the 
community classification. The approximate p H  value, 
or range in values, is given for the substrates of most 
communities. The p H  of the water in which aquatic or 
semiaquatic communities occur also is provided. These 
values were determined for soils by making a slurry, 
or extract, consisting of two parts, by volume, neutral 
water and one part soil or other substrate and by 
measuring p H  with a potentiometer. The p H  of water 
was measured directly with the same instrument. These 
tests were performed a t  base camp soon after the 
samples were collected. 

The photographs of habitats and communities were 
made by Shacklette, except as noted. 

1. STRAND HABITAT 

Occurs around the island wherever a shoreline bench 
bears a deposit of sand, pebbles, or  cobbles. The pres- 
ence of abundant driftwood in this habitat indicates 
that this habitat is inundated by sea water from time 
to time. 

a. Romkenya-Senedo community (1N2). 
Soil: Regosol; type P2; pH, 6.8-7.0. This com- 

munity forms a distinct zone of dense vegetation 
near sea level (fig. 4). The Senecio may be as much 
as 15 dm (decimeters) high at places and so closely 
spaced that passage through t-he community is 
difficult. Stands of Lathyrus occur on sand banks 
of the beach, and scattered plants of Galium wm- 
monly grow in the piles of driftwood. 

Characteristio species : H m k e n y a  peploides 
subsp. major and ~ e m c i o  pseudo-mica. 

Other species : Cerastium fischerianm, Cera- 
todon pucrpwrezls, Clayto& sibirica, Cratomuron 
filicinm, Eurhynchium praeZongum, GaZiwm 
aparim, G. trif;du/m subsp. colu/mbianwm, Hera- 
c l e m  Zamtwm, Jwncus wcticus subsp. sitchewis, 
Z a t h y m  ma.I.itimzcs subsp. pubesoens, Mertewik 
maritima, Peltigera spuria, Rumex obtmifolius, 
Sagina occidentalis, and Stellaria calycanthu 
subsp. calycanthu. 

2. DUNE HABITAT 

This habitat type designates sandy and pebbly de- 
posits that occur most commonly on top of seacoast 
bluffs that are from 25 to 100 feet above sea level, where 
the sand is moved by wind. 

a. Poa-Deschampsia-Festzcca community (1M21). 
Soil : Regosol ; ;type P, ; pH, 6.7-6.8. On elevated 

beach deposits of sand and shells that are 100 to 

FIGURE 4.-Zonation of Horzckenva (nearest the b ,re  beach) and 
Senecio at Makarius Bay. Photographed June 17,1967. 
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200 feet above the present sea level. Calcium de- 
rived from the shells probably favors the develop- 
ment of this community that is composed almost 
entirely of grasses and Epuisetum. 

Characteristic species : Poa eminens, Deschamp- 
sia beringensis, and Festuca mbra subsp. auctu. 

Other species: Agrostis exarata, B r o m  sitch- 
ensis var. aleutensis, Elymus aremrius subsp. 
mollis, Equisetwm arvense, and Poa hnata. 

b. Elymus community (1L21). 
Soil: Regosol; type I z  pH, 6.6-7.0. On dunes 

composed of dark-colored sand derived from vol- 
canic rocks (fig. 5). 

Characteristic species : Elymus arenaris subsp. 
mollis var. mollis. This community is dominated by 
a dense growth of this grass which at places forms 
tussocks that are as much as 12 dm high and are 
separated from each other a distance of 14-30 cm. 
Inasmuch as the distinct tussocks occur on steep 
slopes, soil slippage probably causes their separa- 
tion. This community may extend to the sandy 
beaches and dominate the old beach terraces, as is 
shown in figure 5 ; more commonly, however, it oc- 
cupies dunes at slightly higher altitudes. 

Other species : Bryophytes that are able to grow 
on the almost bare soil between the grass tussocks 
include Antitrichia curtipendda, Brym pseudo- 
tripuetrum, Cephaloziella arctica, Geratodon pur- 
pwreus, Eurhynchiunn praelongum, Lophocolea 
cuspidata, Nardia s e a l i s ,  Plagiothecium roese- 
anum, Pogonatum umigerum, Pohk cmcda, Rhy- 
tidiadelphus spuarrosus, and Tortula wronifolia.  
The flowering plants Claytonia sibirica, Geum ?nu- 
crophyllunn subsp. macrophyllum, and Heracleum 

FIGURE 5.-Sand dune with cover of Elymus community at the 
seashore, Rifle Range Point. Grass clumps (at top) are about 
3 feet high. Photographed February 17,1968. 

lanatum are sparsely scattered among the tussocks. 
The lichens Caloplaca sp. and Peltigera canina were 
found on moss-covered driftwood in this com- 
munity. 

c. Rhaconzitrium-Xchistidium-Uloda c o m m u n i t y 
(3C12). 

Soil : Regosol; type I,; pH, 6.8-6.9. On dunes 
composed of dark-colored sand, pebbles, and cobble. 
Rhaeomitrium and Ulota grow on khe cobbles and 
pebbles, and Schistidium grows on the sand. This 
community and its unattached moss polsters of 
Schistidiwm were described and illustrated by 
Shacklette (1966). 

Characteristic species : Rhacomitriwm lanncgim- 
sum, Xchistidiunn apocarpum, and Ulota 
phyllantha. 

Other species : Andvema rupestris, Brachythe- 
cium albicaaq , Ceratodon purpureus, Drepano- 
cladus uncinatus, Lecamora atra, L. aleutica, 
Lecidea macrocarpa, Ligusticum scoticum subsp. 
hultenii, Pogonatum urnigerum, Rhacomitrium f as- 
cicuhre, R. ericdes,  Stereocadon alpinum, Tor- 
tula mucronifolia and Umbilicaria proboscidea. 

3. SEA-CLIFF HABITAT 

The island is almost completely bordered with pre- 
cipitous sea cliffs of andesite, breccia, and other igneous 
rocks. At a few locations on the southeast end of the 
island, the cliffs are composed of sedimentary deposits 
that give but little support for plants. The cliffs range 
in height from only a few feet to at least 100 feet above 
sea level on the central and southsastern parts of the 
island; commonly, they are higher on the northwestern 
shores. P1,ant communities on these cliffs are subiected 

1 to wavw and spray of sea water and have but little pro- 
tection from the strong winds (fig. 6). The cliffs are 
partly covered with ice from time to time during the 
winter months. 

a. Eurhynchium-Puccibnnk-Cab phca community 
(3C1). 

Very little, or no, soil present. Occurs on beach 
boulders, rock pinnacles, and on cliff faces to the 
cliff summits (fig. 7). The characteristic species of 
this community have great tolerance to s d t  water, 
and the moss and the grass are nitrophilous in that 
they grow very luxuriant where manured by birds. 

Characteristic species : Eurhynchium praebn- 
gum, Puccinellia langeana wbsp. alaskana, and 
Calophca granulosa. 

Other species : Blastenia sp., Bryoerythrophyl- 
lum recurvirostwn, Buellia punctata;, Draba hy- 
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FIGURE 6.-Sea-cliff habitat on the Pacific Ocean coast a t  Makar- 
ius Bay. Dense growths of marine algae cover the rocks of 
the intertidal zone. The EZz/,lzus-Ligusticum-A.ne?none commu- 
nity covers the upper slopes and summits of the cliffs. Photo- 
graphed June 17,1967. 

perborea, Lecanmu aleutica, L. straminea, Physcia 
caesia, Potentilla villosa, ~Ychistidium mam'timum, 
Ulota phyllantha, V e w a r i a  maurra, Xantharia 
candelaria, and S. elegam. 

b. Potentilla-Drabn-Saxifraga community (2G2). 
Soil : Lithosol, in rock crevices ; type Iz ; pH, -- 

7.0. Occurs on the vertical cliff faces and rock pin- 
nacles from about 10 feet above the beach, or sea 
level, to the tops of the cliffs. The vascular plants 
are rooted in rock crevices, and the bryophgtes 
most commonly occur under shallow shelves of the 
cliff faces (figs. 6 , 7 ) .  

Characteristic species : Potentilla aillosa, Draba 
hyperborea, and Saxifraga bracteata. 

Other species : Amphidium lapponicum, Bar- 
bula cylindrica, B a r t v m i a  ithyphylla, Bryum lap- 
ponicum, B .  stentotrichum, Cardamine umbelluta, 
C e p h a ~ ~ i e l l a  arctica, Claytonia sibirica, Cochlearia 
ofi&alis subsp. oblongifolia, Cratoneuron filici- 
num, Cystopteris fragilis subsp. fragilis, Eurhyn- 
chium praelongum, Lophocolea cuspidata, Luaula 
tundricola, Marchuntia polymorpha, Miel ichh- 
f eria mawocarpa, Montia fontana subsp. fontana, 
Platydictya jungemtannioides, Plantago mam'tima 
subsp. jzcncoides, PohZia mcl i t ,  Pottia heimii, 
Rhacomitrium f asciaclare, S a g i m  crassicauZis, 
Schistidium mam'timum, Taraxacum trigonolo- 
burn, T o r t d a  m w o n i f o l i a ,  and Ulota phylkritha. 

c. Xantharia.-RamoZina c o m n i t y  (2H2). 
Soil: Lithosol, or rock surfaces; type I,. Occurs 

principally near the summits of high cliffs and on 
"sea stacks" offshore. Xanthoria appears to require 
fertilization by birds, and Ramul im  grows only 
where there is free air movement; both require- 
ments commonly are met on cliff summits (fig. 7). 

Characteristic species : Xanthorea candelaria, 
Ramalina scoparia, and R. aZmpuisCii. 

Other species : A m b l y s t e g i m  serpem, Carda- 
mine umbellatu, Calopluca granulosa, Cystopteris 
f ragilk subsp. f ragilis, Eurhynchium praelongm, 
Ochrolechia frigidn, Pame l ia  saxatilis, P .  ml- 

FIGURE '?.-Rock pinnacles ("sea stacks"), Makarius Bay. 
Santhorea-Ramalina community is  on and near the summit, 
the Potentilla-Drabu-Saxifraga community is near the middle, 
and the Ezcrhynchiz~glz-PzlccineZZia-Caloplaca community is 
near the base of the higher pinnacle. Grass clumps (fore- 
ground) are  about 6 inches high, Photographed June 17, 1967. 
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cata, Potentilla villosa, Physcia caesia, P. dubia, 
Schistidiwn maritimum, and Ulota phyllantha. 

d. Elymus-Ligusticum-Anemone community (1L21). 
Soil : Lithosol, and tundra without permafrost; 

type F,; pH, 6.4-6.6. On sloping faces of the less 
steep cliffs, and at the brink of vertical cliffs (fig. 
6). The soil generally is highly organic but at 
places may be sandy or rocky. This community is 
dominant also on large flat-topped sea stacks 
around the island, where Elymus commonly is 
more abundant than either Anemone or Ligt~ticzlm. 

Chacteristic species : Elymus aremrius subsp. 
mollis var. mollis, Ligusticum scoticum subsp. hul- 
tenii, and Anemom narcissiflora subsp. villosissima. 

Other species : Agrostis akskana, Amblystegim 
serpens, Athyriwm filix-femina subsp. cyclosorwm, 
B r p m  stenotrichum, Calamagrostis nutk&nsis, 
Conioselinum chinense, Dactylorhiaa aristata, 

Eurhynchium praelongum, Festwa rubra, Hiero- 
chloe odorata, Leptobryum pyriforme, Ochrolechia 
frigida, Plantago maritima smbsp. juncoides, Ra- 
nwnculz~s occidentali~ subsp. inswzar-is, Balix aarctica 
subsp. crmsijulis, and Viola ZangsdorJfi. 

4. EMPETRUM HEATH HABITAT 

The undulated surfaces of the old elevated marine 
platforms that occur on the southeastern third of the 
island are covered with a heath composed largely of 
Empetrum. with sedges, grasses, lichens, and mosses oc- 
curring in various proportions. This habitat occurs also 
in low-lying valleys in the mountainous part of the 
island, and near Aleut Point, a t  altitudes ranging from 
about 100 to 600 feet above sea level. The plant com- 
munities at places are very complex in composition and 
struoture, commonly having broad ecotones and many 
interruptions (fig. 8). 

FIGURE 8.-Aerial photograph of the Empetrum heath in a n  area of many lakes, with the Empetrum-Carex-lichen community pre- 
dominating. A wet sedge-meadow community surrounds the two small lakes in left center. At least 14 well-developed moss 
mounds a r e  shown. T"he trail  of a tracked military vehicle is clearly visible in the upper left, although it was made a t  least 
20 years ago. The area shown here i s  on the low plateau about midway between Rifle Range Point and Crown Reefer Point. 
Large moss mounds a r e  about 25 feet in  diameter. Photographed October 20, 1965, by the U.S. Air Force. 
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tone. The chief distinctions of the Cldmia-Carex 
meadow community from the adjacent community 
are its location on the more level areas or lower 
parts of gentle slopes, the less prominent role of 
Empetrum, and greater abundance of Carex Zyng- 
byaei. I n  general, forbs are more plentiful, and 
the vegetation mat is wetter in this community than 
in the Empetrum-Carex-lichen community (fig. 10, 
11). 

Charaoteristic species : CZadmia pacifica, Carex 
Zyngbyaei, and C. macrochueta. 

FIGURE 10.-Well-developed moss mound in a Cladonin-Carex 
meadow near Oyril Cove. Mound is about 5 feet high. Photo- 
graphed June 10,1967. 

RQURE 11.-Ecotone of an Empetrum-Cares-Itchen community 
(irregular patches of snow-covered vegetation) and a Cla- 
donia-Care@ meadow, near Cyril Cove. Contrast between the 
two communities was enhanced by a light snowfall, the 
snow having melted on the wetter, Gladonia-Carex meadow. 
Strip of snow-covered vegetation (center foreground) is about 
18 inches wide. Photographed December 7,1965. 

Other species : Brachythecim asperrimum, Cal- 
amagrostis nutkaensis, CaZypogeia trichomn&, 
Cardamine umbellata, Carex anthospanthea, Cera- 
todon p r p r e u s ,  Claytonia sibirica, Deschampsia 
beringensis, DipbphyZZum azbicans, Drepanocla- 
dus revoZvens, Empetrum nigrum subsp. nigmm, 
Eriophorum russeohm subsp. rufescens, Pestuca 
brachyphylla, Gymmocolea inflata, Jwncus tr igk- 
mis subsp. albescens, Lophoaia cf. groenlandica, 
Lycopodium annotinum subsp. annotinum, MyZia 
taylom', Oncophorn wahlenbergii, Orthocaulis 
binsteadii, Petmites frigidus, PinguimZa wuZgaris 
subsp. mmoceras, Platanthera convaZlariaefolia, 
P. dizatata, Pogonatum aZpinum, Scapania irrigm, 
8. paihdosa, Trichophmm caespitowm, and Viola 
Zangsdmfii. 

Moss mound community (101). 

Conical mounds covered with vegetation are 
characteristic of many of the central and western 
Aleutian Islands. These mounds were first reported 
by HulGn (1933, p. 17-18) ; he considered them to 
be bird-perch mounds caused by the deposition of 
bird manure. This explanation of their origin was 
accepted by the following subsequent investigators : 
Hutchison (1937) ; Walker (1945) ; Bank (1951), 
1956) ; and Fraser and Barnett (1959). These 
mounds were described in more detail in a laker 
publication by HulGn (1960, p. 29-30). 

There are two basic types of conical mounds on 
Amchitka Island-moss mounds (fig. 10) and rock 
mounds (fig. 33). I f  either of these mounds is used 
extensively by birds for perches, the heavy manur- 
ing by the birds causes a change in the vegetation 
of the mound. Many of the original plant species are 
killed by the manure, and coprophilous species 
that can thrive in the enriched substrate occupy the 
mound. Bird-perch mounds are characterized by a 
dense turf of grass a t  the summit (figs. 12, 32). 

On the low plateaus the thousands of moss 
mounds are the most conspicuous features of the 
landscape (figs. 8, 10). The mounds range in size 
from single polsters of moss 15 t o  20 cm high to  con- 
ical plant communities as much as 2 m high and 10 
m in diameter. They are organic throughout and 
originate from single polsters of vertical-growing 
mosses. The manuring by birds plays no part in 
their early development. The plant community on 
the mounds is largely composed of the sa,me species 
that grow on the adjacent heath. The substrate, 15 
cm below the mound apex, ranges in p H  from 5.1 
to 6.5. 
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A well-developed moss mound has a zonal ar- 
rangement of plant species that surrounds the apex 
because certain combinations of species follow in 
succession up the sides of the mound. The invading 
plants eventually suppress the vertical-growing 
mosses at the apex, thus destroying the impetus to- 
ward development of the mound, and the mound 
finally begins to break apart. The zonal arrange- 
ment of species in a well-developed moss mound is 
given below. 

Apex of mound: One of the following species 
ordinarily forms the dominant ~egeta~tion-Rhaco- - 
mitrium ' lanuginom,  Dicrmum elongaburn, D. 
groenlandicwm, D. howellii, D. fuscescerzs, and Om- 
cophorus wah2erzbergii. Intermixed with these 
mosses are a few strands of leafy liverworts, includ- 
ing Anmtrophyllum spheno70boides, Bazzania tri- 
cremtu, Calypogeia sphagnicola, Cephalozia bicus- 
pidata, C. bucantha, Jlicrolepidoaia maki~waunu, 
Odolntoschisrna elongatum. Orthocaulis bimieadii, 
Riccardia latifrons, and #phenolobus minutus. Usu- 
ally, a spreading mat of Antitrichia czcrtipendula 
eventually grows over the vertical-growing moss of 
the {apex. This moss gives t.he summit of the mound 
a conspicuous yellow color and tends to restrict 
further vertical development of the mound. 

Sides of mound : Cuhagros t i s  nutkaihsis, Carex 
macroch ta ,  C. plurifFora, Cladorzia amuuvocraea, 
C. arbusoula subsp. beringim, C. bellidiflora, C. 
pmaC2fia, C. scabriuscula, Coptis trifolia, Cornicul- 
aria divergem, Cornus suecica, Drepanochdus un- 
cinatus, Eurhynchium praelongum, G y w c o l e a  
injlata, Hylocomium splendens, Loiseleuria pro- 
cumbem, Mycoblastus alp'nus, MyMa taylori, Par- 
melia omphalodes, Peltigera aphthosa, Pburoaium 
schreberi, Pogonatum alpinum, Polytrichum com- 
mune, P. strictum, Ptilidium ciliare, Rhytidiadel- 
plbus loreus, R. triquetrus, Rubus arcticus subsp. 
steZZatus, R. c h a m m o m ,  SaZix arctica subsp. 
crassijulis, Sphaerophorus globosus, Tofield' za coc- 
cinea, Vaccinhm witis-idaea subsp. minus, and 
Vahledea a t r o p r p r e a  subsp. latifolia. 

Base of mound: Empetrum nigmm subsp. 
nigrum, CaZamgrostis nutkae?'n-sis, and Carex 
lyngbyaei. 

d. Organic bird-perch mound community (1M2). 
Substrate pH, 6.4-6.7. The mounds that support 

this community (fig. 12) are in theEmpetrum heath 
habitat, and are organic throughout, in contrast to 
the bird-perch mounds formed over bolulders and 
the conical projections of bedrock that occur at 
higher altitudes on Arnchitka Island. The vegeta- 
tion of the two types of mounds is composed of vir- 

FIGURE 12.-Organic bird-perch mound showing characteristic 
columnar summit composed of Poa arctica subsp. uiilliamsii, 
near White Hause Cove. The grass on the sides of the mound 
iq mostly Calanzagroatis nutkaknsis, but a few plants of Ely- 
?lzlts a r e n a r i ~ ~ s  subsp. mollis var. rnollis are present. Columnar 
summit is  about 8 inches in diameter. Photographed June 11, 
1967. 

tually t.he same species, if the mounds are equaIly 
manured. Organic bird-perch mounds are located 
mostly along the coasts, but because the island is 
narrow, sea birds a3t some inland locations have 
caused these mounds to develop. These mounds 
originate as moss mounds that are described in 4c; 
when the mounds reach a certain height (probably 
a b u t  6 dm) birds may begin to use them as look- 
out perches. Bird manure favors the growth of 
coprophilous plants and, a t  the same time, kills the 
nonwprophilous species that formerly covered the 
apex and sides of the moss mound. The vertical- 
growing mosses and the characteristic Antitrichia 
a t  the summit are replaced by 'a dense cylindrical 
turf composed of a grass species. On mounds wlzere 
Dicranum ehga twm forms the apex, however, the 
moss summit may persist for an unknown length of 
time, but it becomes abnormally green. 

I n  time, the influence of the manure extends 
down 6he sides of th mound, kiIIing most spwies 
of lmosses land lichens; these plants are mplnced 
by Calarnagrostis and several species of f o r k  
Eventually, the sides of Ithe mound colltapse, leav- 
ing a cylinder of grass lturf 6 to 9 dm high protrud- 
ing fnom an irregular, hummocky base (fig. 12). 
On neighboring Rat Island, f o m  were observed to 
have caused vilttually the same t~ansformatian of 
moss mounds, but the fox-mound lookouts do not 
have cylindricla1 summits. 

Listed bellow are the spmies of plants found on 
these mounds. 

Apex of mounds : Pestma brachyphylla, Poa- 
arctica subs. williamsiip Puc&n,ellia hngeana 
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subsp. alaskana, Rinodina turfacea, Cladon% 
alpestris, Eurhynchium praelongum, and Dicra- 
num elongatum. 

Sides of mound: Antitrichia eurtipedula, Bra- 
chythecium albicans, CaZamagrostis nutl&nsis, 
Cladonia scabriuscula, Diplophy llum albicans, 
DrepanocWus uncimtus, Elymus arenariw subsp. 
mollis var. mollis, Eurhynchium praelongum, 
Hermleum lanatum, Macrodiplophyllum plicatzhm, 
Peltigera canim, Ranunculw occidental& subsp. 
imlar is ,  Rhacomitrim lanuginosum, Rinodina 
tzcrfacea, Sagina crassicauli~, Sphaerophow glo- 
bosus, Ulota phylhntha, Xanthoria cnndekria, and 
some species listed in 4c that have not yet suc- 
cumbed to the effects of the manure. 

Base of mound : Ca7amagrostis nutkaZnsis, 
Carex lyngbyaei, Ernpetrum nigrwrn subsp. ni- 
grwm, I d o p  l~ila ericetorum, Polypodium vuZ- 
gare subsp. occidentale, and Psoroma hypliorurm. 

e. Streamside community (1N21). 
Soil : Tundra without perm~afrwt and dluvial ; 

hype 0 ; pH, 5.0-6.5. The narrow, deeply entrenched 
streams of gentle slopes and valleys support a dis- 
t i d i v e  plank community tihat is especially con- 
spicuous in June, when hhe bright g m  of the 
streamside plants contrasts strongly with the brown 
tones of the adjacent, Cladonia-Carex meadows. 
The vegetation is composed principally of tiall forbs 
and sedges. An understory of lesser forbs, bryo- 
phytes, and lichens that are adapted to reduced 
light grows on the steep stream banks (fig. 13). 

Characteristic species : Athyrium, filix- fem,ina 
var. cyclosorum, Carex lyngbyuei, Heracleum lma- 
tum, Geum mcrophylhm subsp. macrophyllum, 
and Dryopteris dilatata subsp. americana. 

Other species : Brcrch yth~cium cr.spem'mum, 
Bryum pallens, B. pseudotriquetrum , Cdliergon 
sarmentosum, Calypogeia trichomnni-r, Campylium 
stellaturn, Cardamine umbellata, Cephaloeia bicus- 
pidata, C. media, Chiloscyphus pallescens, Claopo- 
dium crispifolium, Climacium dendroides, Coni- 
oselium chinen?~e, Cmocephalum conicurn, Cystop- 
terk fragilis subsp. fragilis, Dkranum howellii, 
Diplophyllm a7bicam, Eurhynchium praelongurm, 
FritiZlaria camschatcensis, Lecanora castanea, Lu- 
eula pamiflora subsp. pamiflora, Marsupella e m r -  
ginuta, Mnium, glabrescens, M. pseudopunetaturn, 
Nardia scalaris, Peltigera aphthosa, P. canina, 
Petmites frigidus, P7atydictya jungermannioides, 
Ranuneulus occidenta7i~ subsp. insularis, Riccardia 
pinguis, Saxifraga punctata subsp. insularis, Sca- 
pan& paludosa, S. unduZata, Sphagnum girgen- 
sohnii, 8. teres, and Streptopus arnplexifolius. 

FIGURE 13.aStreamside community near Cyril Cove. The stream 
has been dammed by the aquatic moss FontinaZis; the small 
pool above the dam is about 45 cm deep. Streptopus amplexi- 
folius is just beginning to grow Ion the t~op of the dam. The 
vegetation on the streambanks includes Carex ZyngByaci, Her- 
acleum Zanatum, RanucuZus occidentazis subsp. insularis, and 
Athyrium filix-femina subsp. cyclosorum. Photographed 
June 14, 1967. 

f. Peat-bank community (101). 

Soil : Tundra without permafrost; type 0 ; pH, 
5.4-6.1. Numerous peat banks were formed on this 
island by excavations related to military operations 
during World War 11. The bare banks, commonly 
1 to 2 m high, were opened to primary invasion by 
plants that were adapated to a saturated organic 
substrate, strong winds, and full exposure to light. 
Apparently, only bryophytes and a few lichens are 
early invaders, for after 20 years vascular plants 
have become established in only a few locations. 
Areas of seepage on the vertical or overhanging 
surfaces may support conical or curtainlike growths 
of bryophytes (principally Cephaloaia bicuspi- 
data) at the drip points (fig. 14). All the naturally 
formed peat banks observed had passed the pri- 
mary stages of colonization, and their plant com- 
munities resembled those of the Empetrum heath. 
The flowering plant Majanthemum dilatatum, 
however, appears to grow only on old well-vege- 
tated peat banks, never on the more nearly level 
areas of the heath. 

Characteristic species : Pogmtum alpinurn, 
Polytrichum commune, Cephalozia bicuspidata. 
and Dicranella heteromalla. 

Other species: Agrostis ahkana ,  Amnwbryum 
o k n n a t u m ,  Brachytheciurn albicans, Bryunn arc- 
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E"IQUBE 14.-Peat-bank community in the Empetrum heath near 
Constantine Harbor. The elongated bryophyte mlonies, com- 
posed principally of Ccphalozia bicuapidata, form at drip 
points on the saturated bank that is about 2.5 m high. The 
colony of large mosses, shown near the upper left, is com- 
posed of Polytrichum sphaerotheciu?)~. Photographed June 5, 
1967. 

ticum, BZasia pu~il la,  Bryoerythrophylkm recur- 
virostmm, Calypogeia nwiilleriana, Cephalozia am- 
higua, 0. pbniceps, Cephaloziella arctica, Cladonia 
degenerans, C. gracilis, Dichodontium pellucidurn, 
Dicranella heteromlla, D. subulata, Diplophyllum 
albicans, Lophozia alpestris, L. cf. groenlandica, 
L. imisa, Majanthemum dilatntum, Mnium gla- 
brescens, M. insigne, Nardk  scalar&, Orthocaulis 
floerkei, Pannaria pezizoides, Plagiothecium cf. 
undulatum, Plectocolea cf. obovata, Pogonatwn 
contortwm, P. umigemm, Pohlia annotinu, P. cf. 
m d a ,  P. nutans, Polytrichum fornosum, P. 
sphaerothecium, Rhucomitrium fasciculare, Sca- 
pania scandica, Sphagnum compacturn, S. papioillo- 
sum, and Toninia lobuZata. 

g. Frost-scar community (3C2). 

Soil: Tundra without permafrost, or lithosol; 
type Pz; p H  6.0-6.3 Frost scars as much as 1 m or 
more in diameter occur throughout the Empetrum 
heath from which the organic mat has been re- 
moved, and mineral soil is exposed. Frost heaving 
is active during the winter and is intensified by 
frequent cycles of freezing and thawing of the soil 
(fig. 15) .  This unstable substrate of soil, gravel, 
and cobbles, or at places angular bedrock frag- 
ments, provides a suitable niche for species unable 
to compete with the vegetation of the unbroken 
heath. 

Characteristic species : Antennaria dioica, Carda- 

mine umbellata, Deschampsk beringensis, and On- 
cophorus zo~h~lenbergii. 

Other species : Cephaloziella arctica, Chiloscy- 
phus pallescens, Dicranella palustris, Dicranum 
fuscescens, Diplophyllum albicans, Epibbiwm 
glandulosum, Geum calthifolium, Ionuspis epuloti- 
ca, Lecidea cf. vernalis, Leptobryum cf. p y r i f o m ,  
Luzula muZtifEora subsp. multiflora var. frigida, 
Microlepidozia makinoana, Mnium insigne, M. 
pseudopumtatum, Nardia sea-luris, Philonotis 
f ontana, Rhytidiadelpiiw lorem, Riccardia J-inwta, 
Rubws arcticzcs subsp. stellatus, Scapania paludosa, 
Sibbaldia p r o m b e n s ,  Stellaria calycanthu subsp. 
aalycantha, S. sitcham var. bonqardiana, and Ver- 
onica serpyllifolia subsp. humifusa. 

FIGURE 15.-Frost scar in the Empetrum heath near Cyril Cove. 
The light snow cover had fallen before the soil had frozen; 
subsequent frost heaving is indicated by the cracks (black 
lines) in the snow. Field notebook gives indication of scale. 
Photographed November 29,1965. 

5. BOG HABITAT 

Most bogs on this island are soligenous and occur on 
gentle to moderately steep slopes. The borders of lakes 
and pools do not support bogs, probably because the 
strong minds agitate the water too violently for Sphag- 
num and other bog plants h grow; therefore, there are 
no floating bogs on the island. At  a, few locations the 
bogs have an unstable surface and may be termed "quak- 
ing bogs." Bogs are more common and of larger size on 
the low plateaus of the eastern part of the island than 
in the mountains, where they are ordinarily restricted 
to small areas in drainage ways. 

a. Xphugwum bog community (1011). 

Soil: Bog; type 0 ;  pH, 6.1-6.2. Water pH, - 5.9. These bogs are neither abundant nor large, 
'and a t  plmaces they intergrade with wet sedge 
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meadows. Isolated colonies of Sphagnum, com- 
monly 8. capilZaceum and 8. subsecundt6m, occur in 
small water-filled depressions in the Enzpe tmn~  
heath. Typically, this community is best developed 
in seepage channels or broader areas of gentle slope 
(fig. 16), where sbands composed largely of several 
species of Sphagnum limit the invasion of other 
plants. 

near Mnkarius Ray, where an almost unbroken mat 
of Philonotis covers an area of a hectare or  more. 

Characteristic species : Philonotis americana and 
Parnussia kotaebuei. 

Other species : Amblystegium serpens, Carex kel- 
loggii, C. Zyngbynei, Cerustium fontanum subsp. 
triviale, Dicranella heteromalla, D. subulata, Epilo- 
bium sertulatum, Juncus triglumis subsp. albescens, 
Jungermnnia  sphaerocarpa, Limosella aquutica, 
Lophoaia cf. groenlundica, Lupinus nootkatemis, 
Platanthera convallariaefolia, P .  dilatata, Pogo- 
natum urnigemm, Pottia heimii, Saxifraga pz~nc- 
tata subsp. insularis, and Veronica serpyllifolia 
subsp. humifusa. 

Scapania-Nardia-Marsupella community (101). 
Soil : Bog ; type P2 ; pH, 6.1-6.8. Although small 

colonies of each of the characteristic species occur 
in wet areas of the E7npetrum heath, these three liv- 
erworts commonly form a distinctive community 
that occupies drainage channels and wet areas only 
a t  altitudes above 400 feet. These species also gmw 
in the snow-bed community, but there they have 
different vascular-plant associates. The brownish 
red to bright red of the Scupalzia and Marsupella 
and the bright green of the Nardia make the corn- -- -- 

R~URF, 16.-Spring iss~uing from the margin of a large soligenous I munity conspicuous, even at a distance. The satu- 
bog in a broad valley near Cyril Cove. A wet sedgemeadow 
community is in  the foreground, and a Sphagnum bog com- 
munity is  in the center and background of the picture. At 
the time this photograph was made, water temperature in the 
spring was 3.3"C, and under the ice of nearby pooh, 0.7"C; 
a i r  temperature was -2.3"C. Photographed February 10, 1968. 

Characteristic species : Sphagnum teres, S. sguar- 
rosum, 8. magellan?~mrn, X. compactum, X. pupillo- 
sum, and S. girqensohnii. 

Other species: Aulacomnium palustre, Brachy- 
theoium aspem'rnum, Calypogeia sphagnicola, 
Carex anthornantha, C. lyngbyaei, C. pluriflora, 
Dieranurn amgusturn, Drepanocladus revo7ven3, 
Eriophorurn russeo7urn subsp. rufescens, d4nium 
pseudopunctatum, Philonotis americana, Pingui- 
cula vulgaris subsp. macrocerus, Plantago ma&- 
tima subsp. jumoides, Eiccardia Zatifrons, 
Selagimlla selaginoides, and Siphula ceratites. 

b. Philonotis-Parnassia community (1012). 
Soil : Bog; type P, ; pH, 6.5-6.8. Water pH, 6.3- 

7.0. Requirement for the development of this com- 
munity appears to be a saturated inorganic sub- 
strate of very gentle slope through which water 
moves. The water is less acid than that of 
Sphagnum bogs. The largest observed community 
of this type is on sandy soil below the large spring 

rated organic mat formed by this community is as 
much as 20 cm thick. 

Characteristic species : Scapania paludosa, Nar- 
dia scalaris, and JIarsupelZa emarginata. 

Other species: Anthelia juluaea, Aulacomnium 
/ palustre, B r a ~ h ~ t h e c i u m  asperrirnum, Dicranella 

palustris, ~repnnocladus  reuolvens, Lycopodium 
annotinurn subsp. annotinum, L .  sa6inae f o Zium 
var. sitcheme, Oncophorz~s u~ahbnbergii,  P h i h -  
notis forttuna, and Smi fraga punctata subsp. 
insular-is. 

6. MARSH EABITAT 

A marsh on this island can be distinguished from a 
bog during any season of the year by its abundance of 
sedges and forbs, whereas a bog has a preponderance 
of bryophytes. If the substrate of a marsh is stirred 
up, even in winter, i t  gives off a strong odor of hydrogen 
sulfide. The substrate of a bog however, is virtually 
odorless. Probably chemical compounds in the bryo- 
phytes of bogs inhibit the production of hydrogen 
sulfide by bacteria. 

a. Wet sedge-meadow community (1M21). 
Soil: Bog and Half Bog; type 0 ;  pH, 5.9-6.2. 

Water pH, - 6.3. This is the most abundant com- 
munity in the marsh habitat and occurs typically 
at the borders of lakes (figs. 8, 17), but it also 
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FIGURE 17.-Wet sedge-meadow community a t  the margin of a 
large lake near Cyril Cove. The projecting mats of Carez 
a re  a s  much a s  2 m from base to tip and 3@60 cm wide 
but a re  being undercut and are  thus destroyed by wave action. 
A line of new sedge growth is in the  center of the picture. 
Numerous projections of sedge mats encircle some large lakes 
and give a fimbriate appearance to the shoreline, a s  seen in 
aerial photographs. Photographed June 13, 1967. 

develops on very wet slopes and beside streams in 
the E m p e t w m  heath (fig. 1 8 ) .  

Characteristic species : Carez Zyngbyuei, C. pluri- 
flora, C. anthozanfhen, C. nzmrochaeta, Erio- 
phorzcm m~seoZum subsp. rufescens, and Juncus 
triglumis subsp. aZ6escen.r. 

Other species : A onqatroemia Zonqipes, A d a -  
c o m n i m  paZmtre, Claytonia sibirica, Drepano- 
cladus fluitans. D. revolvens, EpiZobiuim gZadulo- 
m, Pestuca mhra ,  Galium trifidwn subsp. 
cohmbianum, Gezcrn snacrophyl?um subsp. macro- 
phyZZum, Lophozia aZpestris. J lnium qlab~vescens, 
Nardia scakris, Pedicularis cha~nissonis, PeZZin 
neesiana, Philonotis americamz, Plantago mamo- 
carpa, PZeuroaium schreberi, Polytrichu~n Zongi- 

FIGURE 18.-Wet sedge meadow near Cyril Cove. This area has 
a dense stand of Carcz lyngbyaei forming a wide border by 
the stream. A PontinaZis-RununcuZus community is in 'the 
stream. Photographed November 23,1965. 

setum, Ranzcncuk occidentaZ& subsp. m b o n i ,  
Rhinanthus minor subsp. borealis, RhytidiadeZ- 
p h w  loreus, Sphagnmz girqensohnii, 8. papirnlZo- 
sum, S. sguarroswm, 8. teres, and Viola langsdorffii. 

b. CaZtha-CZaytonia community (1N21). 

Soil: Half Bog; type P,; pH, 6.1-6.9. Water pH, 
6.2-6.9. This community occurs most commonly on 
a wet inorganic substrate that has sufficient move- 
ment of water through it to prevent freezing in 
winter. An area about 2 hectares in extent is 
occupied by this community near Constantine 
Harbor, and many smaller areas support this com- 
munity where water upwells through the Empetrum 
heath mat. 

Characteristic species : Caltka pazustris subsp. 
marifolia and Claytonia sibirica. 

Other species : Carex Zyngb yaei, E p i b b i m  
gZanduZosz~m, E. sertuhtwm, Petasites frigidus, 
R a n w m 6 b  occidentalis subsp. i m l a r i s ,  and 
Rumex obtzlsifoziw. 

7. LAKE HABITAT 

I n  this report, lakes are distinguished from pools 
by their being sufficiently large for wind to strongly 
agitate the surface and waves to pound the shore, thus 
influencing the kind of community that can develop 
in and around them (fig. 17). The ice on some large 
wind-swept lakes affects the formation of the lake banks. 
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I f  a sudden lowering of the air temperature to a point 
below freezing occurs when gale-velocity winds are 
blowing, water is lifted from the lake surface, frozen in 
midair, and dropped on the leeward side of the lake. 
A covering of rough ice then develops from the leeward 
to the windward side of the lake until the entire lake 
surface finally is frozen, with thicker ice on the leeward 
side.The thick ice appears to exert pressure on the 
vegetation mat of the bank such that this mat (largely 
unfrozen) is pushed out and up to  form the elevated 
rims characteristic of many lakes (fig. 19). Moreover, 
the suspended inorganic materials in the windblown 
water are deposited on the banks. This process, espe- 
cially active in the more shallow lakes, tends to deepen 
the lakes and to elevate the lake banks. 

Hamelin and Cook (1967, p. 99) evoked a different 
process in explaining the formation of lake ramparts: 
"A rise in temperature causes the ice to expand, induceis 
considerable stresses and crowds the edge of the shore, 
the material [gravel and cobbles, in their illustration] 
is pushed, overriding the low shore, for many feet 
where it is deposited upon contraction or melting of the 
ice." This process may also be active on Amchitka 
Island. 

Two kinds of lakes are on the low plateaus of the 
island-those that have a geologic origin, are relatively 
deep, and have a bedrock or cobble bottom, and those 
that develop on the peneplaned area of the heath 
habitat, are shallow, and have a muck or soil bottom 
(Powers and others, 1960, p. 526). With but few 
exceptions, only the latter type of lake contains vascular 

FxauRE 19.-Ice ridge on the leeward bank of a large lake near 
Cyril Cove. The water near the distant shore i s  not frozen. 
Strong winds lift this water, which is frozen in midair and 
then dropped on the leeward bank and the lake surface. 
Top of the tundra bank is about 6 feet above water level. 
Photographed December 3,1965. 

plants, which are emergent or immersed bottom-rooted 
aquatics. 

a. Hippris-RanuncuZus community ( 1P21). 
Soil : Type P, ; pH, 5.8-6.3. Water pH, 5.1-6.7. The 

Hippuris grows in water as much as I m deep; in 
summer the upper part of the plant emerges from 
the water. Dense stands of this plant occur in some 
lakes. Commonly, the R a n u n c u l s  is intertwined 
with the Hippu&. 

Characteristic species: Hippuris su7garis and Em- 
u n c u l s  trichophy 11s  var. trichophyZlus. 

Other species: None, although a band of sedges 
(principally Carex Zyngbyaei) may surround the 
lake and extend into the water. 

b. Zsoetes-Ranunculus-LimoL9elZa community (1P11). 

Soil : Type P, ; pH, 6.4-6.6. Water pH, = 6.6. The 
plants of this community commonly grow in lake 
water 45 to 60 cm deep. Isoetes grows completely 
submerged in the deeper water, but the other char- 
acteristic species grow in shallow water near the 
shore and may be emergent. All are tenaciously 
rooted in mud of the lake bottom and grow through- 
out the year. 

Characteristic species : Isoetes muricata subsp. d- 
tima, Ranumulus reptam, and LirnoseZla apuntica. 

Other species : Commonly none; however, at one lake 
Scapania subalpim and Sphagnum squarrosum 
grew as submerged aquatics. A t  some lakes Ranun- 
culus hyperboreus subsp. hyperboreus grows on 
mud along the shore. 

8. POOL HABITAT 

Pools usut~lly are formed in depressions of the vege- 
tation and peak mantle on the E m p e t m m  heath, al- 
though some are in depressions of bedrock or colluvium, 
and some are formed by bryophyte dams (fig. 13). Be- 
cause the pools have a periodic fluctuation of water 
level, emergent aquatic plants most commonly grow in 
them and in the mud along the pool banks. 

Small pools appear to become enlarged by the 
process of "swamping," and when they reach a diameter 
of about 3 m (if in an exposed location) wind becomes 
active in "digging" them deeper. The agitated water 
holds much silt or humus from the pool bottom in 
suspension, and the wind blows this water from the pool 
to the adjacent heath. Deposits of silt on the leeward 
side of pools was observed to be sufficiently thick to 
obscure the green color of the Empetrum mat a t  a dis- 
tance of 3 m from the pool. 
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a. Juncus-Eriophorum community (1M22). 

Soil : Tundra without permafrost and Alluvial ; 
type P, ;  pH, 5.0-6.4. Water pH, 4.8-6.3. This 
community commonly occurs in shallow pooIs on 
the E m p e t m  heath (fig. 20) and less commonly 
in roadside pools and very wet areas of stream 
alluvium. The vegetation along the pool shores is 
included here because i t  is generally inundated 
after heavy rains or snow melt. 

Characteristic species : Jwnctcs triglumis subsp. 
albescem and Eriophorum r u s s e o 2 zc m subsp. 
rufescem. 

Other species : AZopecum aequalis, Aulacom- 
nium palistre, CampyZium steZZatum, Ca.rex kel- 
Zoggii, Chiloscyphus pallescem, Deschumpsia 
caesp7;tosa subsp. orientaZis, Diplophyllum albi- 
cam, Drepanocladus revolvens, Juncus emifolius, 
Marchuntia polymorpha, Marsupella emarginuta, 
Mnium glabrescens, Nardia scalaris, P a m s i a  
kotzebuei, PinguicuZa vulgaris subsp. macroceras, 
Pogonatum alpinurn, Ranunculus trichophyllus 
var. trichophyllus, Rhacomitm'um aciculare, Ric- 
cardiu pinguis, Scapania paludosa, X. wndulata, 
SeZagineZZa seluginoides, S p a r  r /  a n  i u m hyper- 
boreum, Veronica americana, and V. serpyllifolia 
subsp. humifusa. 

b. Su6uZaria-CaZZitriche community (1P1). 

Soil : Lithosol ; type P, ; pH, = 6.6. Water pH, 
6.9-7.2. This community occurs in shallow seasonal 
pools that have bedrock bottoms. The two char- 
acteristic plants can grow as submersed or emer- 
gent aquatics or can persist on damp soil if the 
pools dry up (fig. 21). 

FIGURE 20.-Small pool supporting a Junczcs-Eriophorum com- 
munity, surrounded by a Claclonia-Caree meadow, near Cyril 
Cove. Sedges in the pool extend about 1 foot above water sur- 
face. Photographed June 17, 1967. 

FIGURE 21.-Bottom of a dry pool near Constantine Harbor 
bearing a dense growth of Subularia aquatica that was 
flowering abundantly. Callitricl~e anceps grows in similar 
shallow rock-bottomed pools. Utility pole (background) pro- 
vides scale. Photographed June 17, 1967. 

Characteristic species : Subulam'a apat ica  and 
CaZlitricl~ anoeps. 

Other species : AZopecurus aepualis, Brywrn sp., 
Carex keZZoggii, Cladonia bellidiflora, and Ran- 
unculus reptam. 

c. Siphula-Scapartia community (1021).  

Soil: Tundra without permafrost and Lithosol; 
type P,; p H  6.0-6.4. Water pH, 6.3-6.6. Common 
in small (60-120 cm in diameter) p o l s  on the Em- 
petmcm heath, but most extensive in shallow bedrock 
pools of larger size. Scapania forms a dense dark 
mat on the pool 'bottom, generally in 5 to 15 cm of 
water, and S i p h u h  grows as Ian emergent aquatic 
for much of the year (fig. 22). Both plants can 
thrive, however, if the pool dries up. Siphula is the 
most hydric lichen on the island and is the only one 
observed to grow completely submersed. 

Characteristics species : S i p h u k  ceratites and 
Xcapania pazudosa. 

Other species : Anthelia jzchea, C M o n i a  
amaurocraea, Isoetes sp., Lophozia incisa, and 
Sphagnum compacturn. 

9. STREAM HABITAT 

Most streams are narrow, swift, and short; and the 
water, generally clear and colorless, has &rcalated 
through the ~egetat~ion mnk. The s t ream Aow through- 
out the year at a fairly steady rate, even under an ice 
covering, except for periods of greatly increased flow 
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FIGURE 22-Vertical view of a Siphtlla-Scapalzia community in 
a shallow rock-bottomed pool near Orown Reefer Point. Dark 
colonies of Scapania can be seen on pebbles in the water and 
at the bases of the Siphula thalli. White thalli a re  about 2 
inches long. Photographed February 18, 1968. 

following heavy rainfall and snow melt. They com- 
monly are deeply entrenched in the vegetation and peat 
mantle (fig. 23) and have a bedrock, g r~ve l ,  or colluvium 
bottom. At places the vegetation mat has closed over the 
stream trenches and formed "bridges" that may not sup- 
port the weight of a man. The trenches ase periodically 

FIGURE 23.-Deeply entrenched stream in the Empetmm heath 
near Chitka Point. The narrow stream, flows on a bedrock bot- 
tom between nearly ventical banks, 1 to 2 m high, of peat and 
vegetation. Photographed November 22, 1965. 

filled with snowdrifts in winter and are a hazard to foot 
travelers. The streams appear to have been entrenched 
by the growth and deposition of vegetation at their mar- 
gins ; thus they differ from "haggs" of the British moors, 
defined by Pearsall (1950, p. 249) as erosion channels in 
peat. Streams draining broad valleys generally have al- 
luvial fans at their mouths that are bordered by sedge 
marshes (fig. 18), whereas those draining the more 
nearly level plateaus descend over the sea cliffs in a 
series of rapids. 

a. Fontinalis-Ranuw ZUS community (1P11) . 
Soil : Type I, ; pH, 6.5-6.9. Water pH, 6.8-7.2. 

Ooours commonly in rapid, entrenched streams 
where the light intensity is low. Fontinalis grows 
attached to bedrock or stones in water as much ~ z s  

1 m deep and develops fronds as much as 60 cm 
long. Brachythecium and Hygrohypnum dso grow 
attached to rocks, but they form dense mats in i h d -  
low water, especially in cascades. These mosses are 
shown forming a dam in figure 13. The Ranunculus 
is rooted in soil and produces underwater flolwers 
a,nd fruits throughout the winter. 

Characteristic species : FontinaZi8 isomxica.na 
and Ranwncul~~s trichophyl7u.s var. trichophyl7ti-Y. 

Other species: Brnchytheciunt aspewi?nwn, Bry- 
oerythrophyllum recur7~irostrzbm,, Chiloscypi~us 
paZZescem, Hyg~olt ypnum be,stii, fI. ochraceum, 
Scapmia irrigua, and X. urzdulata. Montia fontana 
subsp. fontam grows in the shallow water of cas- 
cades but not in deeply entrenched streams. Shallow 
pa,* of the stream margins, if not shaded by high 
banks, support the emergent quatics ddimu7us gut- 
tutus, Vermica americana, and Carex Zyngbyaei. 

10. RUDERAL HABITAT 

Soils of this habitat are c1,ssified only by type. Many 
substrates have the surface qualities of a lithosol or 
regosol, and some substrates are not soil. The extensive 
disturbance of the ground surfaces by military opera- 
tions and by recent construction on the island has opened 
many new areas for colonization by plants that are 
adapted to a mineral soil and that can withstand the 
effects of microclimatic extremes. The species of the 
ruderal communities am, with very few exceptions, na- 
tive plants that also grow in other ha,bitats on the island 
but that commonly grow more vigorously in the areas 
which have been disturbed by man. For example, the 
largest plants of Lupinm wotkatensis on the island - 

grow along roadsides, altqhough smaller pla.nts occur in 
many habitats. Loiseleuria procumbells commonly is a 
depauperate plant in the Empetrum-Carex-lichen com- 
munity ; yet a plant that grew in the center of an unused 
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gravel road had, in about 20 years, formed a dense pros- 
trate shrub 30 cm in diameter. 

The communities of this habitat descriibed below are 
not so clearly defined and discrete at all places as axe 
some of the mare "natural" communities on the island- 
probably because many of the component species of the 
ruderal communities lmve a wide ewlogical amplitude. 
There is, nevertheless, a tendency toward grouping of 
certain species in niches that may be only slightly sep- 
arated spatially. 

a. Calamagrostis community (1M21). 

Soil: Type I,; pH, -5.9. I n  the construction of 
roads during World War 11, the organic mantle and 
some of the mineral soil below i t  were pushed aside 
to form banks l/z-1 m high that paralleled the roads. 
These banks are covered with an almost unbroken 
turf of tall grass intermixed with very few forbs. 
After about 20 years of dominance by the grass, 
there is now some invasion on the banks of the low 
plateaus by Empetrum, and at a few places the 
banks are somewhat similar in appearance to the 
Empetrum-Carex-lichen community. At altitudes 
of about 400 to 600 feet, wind has severely eroded 
the soil banks so that only fragments of the banks 
remain. The fragments are held in place only so 
long as the turf is sufficiently strong to resist wind 
erosion (fig. 24). 

Characteristic species : Calamagrostis nutka2nsis. 
Other species : Antennark dioicn, Bryum 

stenotrichum, Carex macrocha&a, Cephalosia hi- 
cuspidata, Ceratodm purpureus, Dicranella subu- 
lata, Ditrichum heteromullum, Gentiana amarella 
subsp. acutu var. pbbeja, ae racbum Zanatum, 

FIGURE 24-Fragments of a roadside bank severely eroded by 
wind. This remnant of a bank, held in place by a dense turf 
of Calamagrostis nutkaensis, is near Sea Otter Point. 
Bank, including turf, is about 4 feet high. Photographed 
November 22, 1965. 

HyZocomium splendem, Lusula m l t i f l o ra  subsp. 
mdtiflora var. frigida, L .  parviflora subsp. parvi- 
flora, Nardia scalaris, Pogonutum urntigerurn, 
Pohlia nutans, Primula cuneifolia subsp. saxifragi- 
f o Zia, and Rhacomitrium ericoides. 

b. Lupinus-Arnica community (3C2). 

Soil: Type I,; pH, 6.7-7.0. The community is 
common along many roadsides and on disturbed 
areas; it is very showy in midsummer because of 
the large size of the plants and the profusion of 
flowers on the two characteristic species (fig. 25). 

FIGURE 25.-Lupinus nootkatensis and Deschampsia caespitosa 
subsp. orientalis growing on the graveled shoulder of an un- 
used road near Constantine Harbor. Lupine flower spikes are 
about 8 inches high. Photographed June 15, 1967. 

These plants grow in the loose gravel and mineral 
soil of road shoulders, relatively dry ditches, and 
similar sites. Other species occupy the wetter ditches 
and lower parts of roadside banks. The substrate 
is not greatly compacted and is subjected to strong 
frost heaving in winter. Heavy rains severely erode 
the surfaces; therefore, bryophytes and lichens are 
rare, but large colonies of the moss Philonotis occur 
a t  some places in the wet roadside ditches. 

Characteristic species : Lupinus nootkatensis and 
Arnica wnahchcensis. 

Other species : Achillea borealis, Anaphulis mar- 
ga,ritucea Afiyelica Zucida, Antennaria dioica, 
Cardarnine unzbellata, Cermtizum fontanum subsp. 
triviab, Descltampsin caespitosa subsp. orientalis, 
Epilobium sertulatum, Gentiana aleutica, Nar-  
chantia polymorpha, M n i m  glabrescens, DactyZo- 
rhiza aristata, Philonotis americana, Polygonun~ 
viviparum, and Potentilla egedii subsp. grandis. 
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c. Equisetum-Sagim-Ceratodon wrnmunity (2G2). I - 

Soil : Type I,; pH, 5.8-6.5. The characteristic 
substrate of this community has a hard, very com- 
pact, often stony surface that resists frost heaving. 
This community occurs on unused well-compacted 
roads, graveled parking lots and service areas, frac- 
tured concrete slabs, and cracked macadam run- 
ways. Some species are rooted in fine-gravel ac- 
cumulations 2 cm or  less thick or unbroken concrete 
or macadam surfaces. Many old gravel-road sur- 
faces have an almost unbroken growth of Equise- 
tum. Xagina occidentalis forms dense rosettes 
rooted in pavement cracks or very compact road 
centers. Rhimnthus, Luaula, Hierm'um, and Ly- 
copodium occur most oommonly on well-packed - 
stony animal trails. 

Characteristic species : Equisetum arvense, 
Sagina occidentalis, and Ceratodon purpureus. 

Other species : Antennaria dioica, Brachythec- 
ium acutum, B. albican-3, B. asperrimm, Bryum 
stenotrichum, Cladonia pyxidata, Drepawchdus 
uminatus, Empetrum nigrum subsp. nigrum, Eu- 
rhynchium praelongum, Hieracium gracile var. 
alaskanum, Lecidea macrocarpa, Loiseleuria pro- 
curnibens, Luaula multiflora subsp. kobaymii, L. 
parviflora subsp. pamiflora, Lycopodium selago 
subsp. selago, Nardia scalaris, Ochrolechia frigida, 
Placopsis gelida, Pla tanthra  chorisiam, Poa al- 
p im,  P. turneri, Polytrichum formosum, Rhmomi- 
trium ericoides, Rhimnthus minor subsp. 6 orealiv, 
Sagina intermedia, Saxifraga pumtata subsp. 
insulnris, Sibbaldia procumbens, Stellaria caly- 
cantha subsp. calycantha, Stereocaulon inter- 
medium, S. tomentosum Far. alpestre, and Veronica 
serpyllif olia subsp. humifusa. 

I 11. DISCONTINUOUS HEATH HABITAT 

A distinct change in habitats occurs at an altitude of 
about 400 feet, where the extensive Empetrum heath 
of the low plateaus becomes fragmented into small 
strips and patches that alternate with almost bare 
ground (fig. 26). This disruption of the heath mat 
probably is caused mostly by wind erosion, but frost 
heaving doubtless accelerates the process, once the vege- 
tation cover is broken. HultQn (1960, p. 4041) wrote, 
"It is quite clear that the mosaic of plant communities 
in the Aleutians is to a large extent regulated by the 
wind." He  noted a very sharp change in vegetation a t  
levels where the full force of the wind was felt, which 
he reported to be the boundary that separates the 
meadows from the heath. He referred to this boundary 
as the "wind plane." On the low plateaus of Amchitka 

FIGURE 26.-Discontinuous heath habitat, with scattered 
patches of the Salix-Empetrum community. Large mound 
(center) is a densely vegetated bedrock outcrop. The area is 
between Sea Otter Point and Chitka Point a t  an altitude of 
about 400 feet. Bedrock outcrop is  about 15 feet wide. Photo- 
graphed November 22,1965. 

Island, the boundary between these two communities 
is determined more by the degree of drainage than by 
wind action. The heath at many places extends almost 
to the lowest points of sheltered valleys, if drainage is 
adequate. Conversely, throughout the highest levels of 
the low plateaus, sedge meadows occur everywhere that 
drainage is poor. The streamside community and the 
alpine meadow community are the ones that most 
clearly require shelter from wind. 

The striking boundary on Amchitka Island that is re- 
lated to wind is the ecotone between the Empetmcm 
heath and the alpine region; i t  is about 400 to 600 feet 
above sea level. At  this altitude, wind erosion probabIy 
is more active than frost action in determining which 
plant communities survive (fig. 24). 

The strips of vegetation ordinarily are eroded on the 
windward side until the roots and subterranean stems 
of the dwarf shrubs are exposed and finally die, but on 
the leeward side, new plant growth slowly extends the 
mat outward. Two lichen species, Ochrolechia frigida 
and Mycoblastus alpinus, are associated with the dead 
margins of the strips; however, it was not determined 
whether the lichen growth causes, or is the result of, 
death of the vegetation a t  the edge of the strips. The 
vegetation mats, therefore, appear to "move," in time, 
with the wind, but this supposition has not been proved 
by actual measurements. The concept of patches of veg- 
etation "moving" in this mlanner was described by Watt 
(1947) and by Pearsall (1950, p. 83) as observed in 
British moorlands, and the floristic composition and 
successional changes in these mats were given by Met- 
calfe (1950, p. 53 ). 
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There is no one h b i o n  of premiling winds on 
Arnchitka Island as a whole. I n  the molunkains and high 
plabaus, topography exe* a controlling effect on pre- 
vailing wind dirmtions at specific locs\ltlolns. On slopes, 
the Arongest winds commonly are upslope, regardless of 
campass direction, and the vegetation mah tend to 
erode on the lower side and advance on the upper side. 
On more nearly level amas the local t o p g r a p h  fea- 
tures appear to detarmine the direotion of this "move- 
menk." Mme careful observatims thian have yet beem 
made and m a s u m e n t s  throughowt the year are n w -  
sary if these processes are to be defined more accurately. 

The substrate between and under the vegetation 
patches is composed of vohanic rock fragments in ia 

martnix of fine mineral "soil" and is subjeoted to moder- 
a h  frost hmving, buk pathrned p m d  generally is not 
hrmed. This substrab between mgekaaltion patrches is 
largely devoid of vascular plants, 'although solme scat- 
tered bryophyta colonies occur. Bedrock outcrops in this 
area are discussed separably in this report. 

a. Xalix-Empetrwm community (1C21a). 

Sail : Tundra without pe(rmafrwt and Lithmol ; 
type F, ; pH, 6.0-6.1. The Fabric of the vegetation 
patches is composed largely <of i n i o v e n  stems 
and branch@ of Xaliz and Empetrum, whkh hold 
in place a thin organic soil that supports a few 
herbs, lichens, and mosses. Some of the woody 
stems of S a l b  arctica subsp. crassijulis are almost 
1 cm in diameter and appear to be many years old. 
The shrubs form roots throughout the length of 
their buried stems; therefore, they may continue to 
grow at the stem tips while dying at the basal end 
of the stems. 

I n  the more 8 h e l M  locrutions of the discontin- 
ous heath, areas between the hevuth patches develop 
a conspicuous growrth of lichens. Speoies of Clado- 
nia grow on the summilts and sidm of the small 
hummocks, and dense strands of Thamnolia are 
p m i t  in the depressed areas between the 
hummacks. 

Cha,r&ristic species : SaZix arctica subsp. crass& 
julb, 8. rotundifolia, and Empetmm nigmm subsp. 
nigmum. 

Other species : Alectoria cf. irvingii, A. ochrobu- 
ca, Campanda lasiocarpa subsp. hwcarpa, Cassi- 
ope lycopodioides, Cerastiwn fischerianum, OZudo- 
nia &pest&, C. pacifica, Dicranm howelit%, 
Epilobium behringianum, Gymnomitrion corallwi- 
des, Hieracium triste, Loiseleurria procumbem, 
Luzda arclcata subsp. unalaschcensis, L. tundri- 
cola, L ycopodium alpinum, L. seikgo subsp. selago, 
Mycoblastw alpinw, OchroZechia f rigida, Peltig- 

era aphthasa, Polygonurn viviparum, R k o m i -  
t rhm fasciadare, R. lanuginosum, Sphaerophorus 
globosw, and Thamnolia vermicular&. 

I b. Adrema-Xchbtidium-Rhacomitrium community 
(3C1). 

Sail: Lithosol; type I; pH, 5.8-6.0. Alkhough 
the area between the heaith mats that is covered 
with rock fragments and soil may appear to be 
barren, small moss polskrs grow on many rocks 

1 and in the mineral soil (fig. 26). Andrewa gen- 
erally is akhached ti small rocks, but ~lt  places it 
grows on the mil, and the polsters lam undercuh 
by wind emion (Shackldte, 1966, p. 349). 

/ Schistidium and Rhaconitm'um ordinarily grow on 
rock fragments, and frost heaving and thawing 
only mise and lower the rocks withouk disrupting 
the moss polsters. 

I Charackristiic species : Andreaea mpestr&, Schis- 
tidium apocurpwm, and Rhmomitriwn lanu- 

I ginosum. 
I 

I Other species : A few colonies of Brachythecium 
albicm, Comstomum tetragonwn, and Drepano- 
cladus uncimtus and rosettes of Draba deutica and 
Ceruatium aleuticum, which chara&ristically w- 
cur on solifluction 'terraces, are widely waDtRred 
through this community. 

12. SOLIFLUCTION HABITAT 

At altitudes between 600 aind 1,100 feet, the eff& of 
strong frost action are conspicuous in all but the most 
shelhred lmaitions (figs. 62'7, 28). The land surface is 
composed largely of SOW slopes and wlluvial boulder 
fields in which the surface rocks are arranged in ter- 
races, rock stnipes, land weakly developed boulder poly- 
gons. Solifluctian terraces and rack stripes occur in 
pebbly p n d  and lare presently h ive  in reshaping the 
ground surface, buk obseirvatilons of the weak boulder 
polygons were irtcoaclusive in determining whether the 
p r m  of rearrangement was currently h i v e ,  or 
whether tihe polygons are relie of frost d o n  of farmer 
times. High-altitude m k  outcrops ~ m d  sheltared valleys 
are discuseed sepanately in this repolrt. 

a. Fell-field communiky (3B1). 

Soil : Lithosol; type I; pH, 6.0-7.0. This com- 
munity is most extensive on the high plateaus of 
the western part of Amchitka Island (fig. I ) ,  but 
smaller areas occur throughout the mountains. 
Lithosol development is very slighh and many rock 
surfaces have only a partial covering of lichens 
(fig. 29). 
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FIGURE 27.-High-altitude land surfaces that are strongly influenced by solifluction processes, between Chitka Cove and Andesite 
Point. A light snow cover emphasizes the surface features. Slopes are covered with an almost continuous vegetation mat; 
they develop a microrelief in which the ridges and furrows parallel the direction of dope. (Compare with fig. 28.) Photo- 
graphed February 7,1968. 

Small patches and fragments of a heath community 
are scattered through some boulder fields; these 
are more common on the steep slopes, where the 
rare Rhododendron c a m t s c h a t i m  subsp. camt- 
s c h a t i m  is a component of the vegetation patches. 
On the nearly level high plateaus, Lupinus is the 
principal initiator of vegetation mats. Single plants 
become established between the boulders on the 
almost barren plateaus, and mosses and lichens prow 
in the loose debris and soil that accumulates in the 
shelter of these plants. Vegetation mats, as much 
as 10 dm in diameter, that contain a significant 
number of heath plants were observed to have de- 
veloped around large and obviously very old lupine 
plants. 

Characteristic species : Salix rotundifolia, S. y- 
clophyZla, Cassiope lycopodwzes, Empetrum ni- 
grum subsp. nigrum, and Lupinus nootkatensis. 

Other species : Alectoria ochroleuca, A. pubescens, 
Alzdreaea rupestris, Antitrichia curtipendula, Arc- 
toa fulvella, Bryum stenotrichum, Calypogeia 

sphagnicola, Campanula lasiocarpa subsp. lasia- 
carpa, Carex circinnata, Cephaloaia cf. bicuspidata. 
C.  plelziceps, Cetraria nigricans, C o n o s t o m  tetra- 
gonwm, Dkpensia Zapponica rmbsp. obovata, Dicra- 
num howellii, Dipbphyl lum albicans, D. taxifoli- 
urn, Drepanocladus revohem,  D. uncinutus, Hypo- 
g y m n h  subobscura, Luaula tundricola, Ochrolechia 
fm'gida, Pamtelia omphalodes, Pohlia nutans, Rha- 
aomitriwm brevipes, R. em'coides, R. Zanugirwsum, 
Rhododendron camtschaticum subsp. camtschati- 
cum, Salix arctica subsp. wassijulis, Scapania 
scandicn, Sibbaldia procurnbens, Sphaerophomcs 
gZobosus, Umbilicaria proboscidea, Vaccinium 
uliginosum subsp. microphyllum, and Veronica 
grandiflora. 

b. Solifluction terrace community (BC13). 

Soil : Lithosol ; type I, ; pH, 6.6-6.7. The ground 
surface occupied by this community is composed of 
pebbles, generally not more than 3 cm in diameter, 
in a matrix of very loose wet mineral soil. Frost 
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FIGURE %.-Rock stripes that  developed on a moderate slope 
between Ohitka Cove and Andesite Point. A light drifted snow 
cover emohasizes $the surface features. Distance between the 
summits of adjacent ridges is about 30 cm. Ridges are  perpen- 
dicular to the direation of slope. (Oompare with fig. 27.) 
Photographed February 7,1968. 

FIGURE 29.-Fell-field a t  the summit of a mountain near Chitka 
Cove. Very little soil forms a t  this site; vegetatton is  sparse, 
and strong winds remove most of the fine rock particles. 
Photographed February 7, 1968. 

aotion has arranged these materials into rock stripes 
(fig. 28) and terraces (fig. 30) that are perpendicu- 
lar ,to the direction of slope. The brinks of the low 
terraces may have a weakly developed strip of heath 
plants, but the pebbly ground of rock stripes sup- 
ports only single plants or polsters spaced widely 
apart. Lichens can scarcely become established on 
the most unstable surfaces, and only one moss, 
Conos tomm tetragonum, is well adapted to this 
substrate. 

FIGURE 30.-Solifluction terraces on the high plateau near Rim 
Point. The terraces support depauperate heath mats, and the 
stony ground 'between the terraces bears a scattered cover of 
Lwula tundricola and a few otber pllants. An animal trail  
leads from the foreground to the helicopter. Photographed 
June 11,1967. 

Characteristic species: PotentiZZa hyparctica, 
Koenigia isZa.ndica, Cerastiurn abuticum, Draba 
abutica, Juneus biglumis, and Conostomum 
tetragonum. 

Other species : Andreaea mpestris, Antitriohia 
curtipeduZa, Brach y thecium aZbicans, Cardamine 
beZZidifoZia, Cassiope Zycopodioides, CZadonia aZ- 
pestris, Cluytoniu arctica, Dicranum howellii, 
Diapensia lapponica su bsp. obow ata, Diplo phyl- 
h m  albicans, Drepanocladzcs uncinatus, Herberta 
adunca, Hypnum pZicatuZm, Jungermannia atro- 
virens, L w u l a  tudricoZa, Marsupella emrginata,  
Poa Zamta var. vivipara, Ranunculzcs occidental& 
subsp. insular&, Rhacomitm'urn fasciculare, R. &nu- 
ginosum, Sagina intermedia, SaZix cycZophyZZa, 
Saxlfraga punctata subsp. insularis, S. folioZosa 
var. f oliolosa, Sphagnum compac turn, Ste  Zlaria 
mcscifoZiu subsp. abutica, Stereocadon vesuwia- 
num, and Tritomaria puinpdenta ta .  

13. ALPINE MEADOW HABITAT 

I n  thc narrow valleys in the mountains, wind velocity 
is greatly reduced, and in some places snow accumula- 
tions may persist until mid-June. The valleys afford 
protection from strong frost action, desiccating winds, 
and severely cold weather and thereby permit growth 
of species that are not found elsewhere on the island. 
The wettest parts of the valleys, where snow melt water 
saturates the ground, and the margins of small streams 
that drain the slopes and valleys (fig. 31) support snow- 
bed communities. The more mesic valley walls, slopes, 
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FIGURE 31.-Abrupt transition from fell-field (lower right) to 
discontinuous heath at Chitka Cove. The streams (fore- 
ground) are bordered with snow-bed communities ; a large 
wet sedge meadow surrounds the lake; and a moss mound 
marks the narrow Empetrum heath above the sea cliffs. 
Photographed August 16,1966. 

and streamside terraces bear a profusion of showy 
flowering plants, ferns, and mosses that characterize 
the alpine meadows. Lichens are not abundant in this 
habitat. The ecotone between t,he alpine meadow and 
the solifluction terraces, or boulder fields, is at places 
very narrow; for example, the distance (measured up 
the steep valley sides) from the stream bed, through 
the alpine meadow, to the almost bare terraces and 
rock fields may be as little as 10 m. 

a. Snow-bed community (1012). 

Soil : Type Pz ; pH, 5.8-6.2. Water pH, 5.4-6.6. 
The substrate of this community is saturated with 
water, and large patches of the gray liverwort 
Anthelia make the community conspicuous. This 
liverwort is characteristic of snow-bed communi- 
ties in many parts of the northern hemisphere. The 
yellow-flowered Saxifraga hirczclus grows in the 
liverwort mats with the diminutive Dippuris mom- 
t a m  and the rare shrub Geum pentapetalum. Col- 
onies of Sphagnwn and other hydric bryophytes 
complete the mosaic of the snow-bed community, 
which extends along some of the small streams that 
flow through the discontinuous heath habitat (fig. 
31). Many species listed below mere found only in 
this community. 

Characteristic species : Anthelia julacea, Sca- 
punk pdudosa, Saxifraga hircuzus, and Leptar- 
?*hem pyrolifolia. 

Other species : Andreaea ncpestris, Carpa bige- 
Zowii, C. physocarpa, Cephdoziu ambigua, C. bicus- 
pidata, Dicranella pdust~Cs, Diplophyllum 
albicarrs, Drepanocladus revolvens, G e m  penta- 
petalurn, Gymnocolea inZnflata, Hippuris mntana,  
Lophocolea cuspidata, Lophozia dpestris, Marszc- 

pella emarginata, MyZia moqnala, Nardia c m -  
pressa, N. scalaris, OZigotrichum hercynicurn, 0. 
paralblum, Oxyria d i g p a ,  Pellia neesiana, Pri-  
mula cuneifolia subsp. saxifragifolia, Radula poly- 
ckdu, Rhytidiadelphus spuarroszcs, Riccardia pin- 
guis, Sparganium hyperboreum, Sphagnum corn- 
pactum, S. papillosum, S. spwzrrosum, Takakiu 
ceratophylla, and Veron;ca serpyllifolia subsp. 
humifusa. 

b. Alpine meadow community (1N21). 

Soil : Tundra without permlafrost or  Half Bog; 
type F, ; pH, 6.2-6.4. Although all vascular plants 
of this community (exceprt Pyrola minor) were also 
found in the Empetmm heath, the distinctive fea- 
tures of this community are in the predominance of 
large-flowered forbs, the sparsity of Empetrum 
and other shrubs, and the lesser importance of 
lichens, sedges, grasses, and bryophytes in the 
structure of the community. This community is 
limited to the higher altitudes, generally above 600 
feet, in well-sheltered valleys; a t  lower altitudes 
the Empetrum heath predominates in the valleys. 

Characteristic species : A chillea bored&, Arnica 
zcnalaschcensis, Chrysanthemum arcticum subsp. 
araticum, Claytonia sibirica, Geum caZthifolium, 
and Ranwnculus ~cidentalis .  

Other species : Cnrex p7uriflora, Cepha7oaia am- 
bigwz, C. bicuspidnta, Cetraria eketorum, Ola- 
donia rangiferirta, Cornus suecica, Drepanocladus 
rezcolvsns, D. umcinatus, Empetrum nigrum subsp. 
nigrum, Erigeron peregrinzcs, Listera cordata var. 
nephroph y7la, Lop hoaia alpestris, L. opacif olia, 
Lupinus nootkatensis, Nardia geoscyphus, N. scd- 
aris, Plagiotl~eciun~ undulatun~, Plantago maritimu 
subsp. jwncoides, Pla tm thera conva7lam'aef olia, P. 
dilatata, P7eurozium schreberi, PoZygmm uivi- 
parum, Pyrola minor, Rhytidiadelp7~u.s Zoreus, 
S p b r o p h o r u s  glohostc~, h'phagnum lindbergii, 
S. magellanicum, Thelypteris limbospemna, T. 
phegopteris, and Val~lodea atropurpurea subsp. 
latif olia. 

14. INLaND BEDROCK HABITAT 

Bedrock outcrops at inland locations throughout 
the island support plant communities different from 
those of the sea cliffs. The inland outcrops are remnants 
of an earlier landform and are resistant to erosion. At  
places they project only slightly above the general 
ground level; elsewhere they form irregular masses or 
symmetrical cones that are conspicuous landmarks 
(figs. 32, 33). The plant communities of the outcrops 
are low growing and do not completely cover the rock 
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FI~URE 32.-T-w-altitude rock outcrop that  is used a s  a bird 
perch, near Banjo Point. The thick turf a t  the summit is 
composed of Pestuca brachyphylla. Photographed August 17, 
1966. 

FIGURE 33.-High-altitude bedrock outcrop near Chitka Cove. 
The fell-field (foreground) has patches of heath plants on 
the unstable rocky substrate. Although much of this conical 
outcrop is  covered with talus, the loose rocks are  not sub- 
jected to strong frost action because of the underlying bed- 
rock. Outcrop is about 40 feet wide a t  the base. Photographed 
August 16,1966. 

surfaces, unless fertilized by birds. The species compo- 
sition of the communities appears to be controlled 
largely by factors associated with altitude; accord- 
ingly, two communities are recognized. 

a. Low-altitude bedrock communities (1N21). 
Soil : Weakly developed Lithosol ; type I, ; pH, 

6.0-6.6. Sites of these communities range in alti- 
tude from about 150 to 600 feet above sea level ; out- 
crops at lower altitudes are on the seacoasts. Some 
conical outcrops are used by birds as perches and 
are recognizable by the thick turf of grass at the 
summits and sides of the mounds (fig. 32). 

Characteristic species : Veronica stelleri, Cas- 
swpe lycopodioides, Tofieldia coccinea, and S d i x  
r o t d i f  olia. 

Other species : Agrosth boreal&, AZectoria ochro- 
leuca, A. pbescens, Andreaea mpestris, AngeZica 
lucida, Antennaria dioica, Antitrichia eurtipen- 
dula, Bacidea sp., C m p a n d a  chamisson&, C. 
Zasiocarpa subsp. lasiocarpa, Carex ntacrochaetu, 
Ceratodon p r p r e w ,  Cetraria cua774xta, C h w -  
s u n t h e m  a r c t h m  subsp. arcticum, Cornicularia 
diuergens, Dkranum howellii, Drepanocladus un- 
c i m t w ,  E m p e t m m  n i g m  subsp. nigrum, Festuca 
brachyphylla, Gentiana aleutica, Heracleurn lann- 
tum, Zonaspis epubtica var. arctica, Lecidea 
aleutica, L. macrocarpa, Loiseburia procumbens, 
Lophozia cf. wenaelii, L w u l a  arcuata subsp. m- 
alaschcensis, Lycopodium sabinae foliucm var. 
sitchense, L ycopodium selago subsp. selago, Mnium 
glabrescens, N a r d a  scalaris, Ochrolechia frigidcc, 
Pame l ia  saxatilis, P. sulcata, Peltigera aphthosa, 
Pertusaria coriacea, Placopsis gelida, Platanthercc 
chorimhnu, Poa arctica subsp. will iamii ,  Pogo- 
n a h m  u r n i g e m ,  Polytrichurn juniperinlumz, 
P r i m d a  cwneifolia subsp. sm'fragifolin, Ramal im  
a lmpis t i i ,  Rhacomitrium fasciculare, R. Zanugim- 
mm, Rhizocarpon hochstetteri, Salb arctica subsp. 
crassijuZh, 8. cycZo phylla, T h a m Z i a  uermiczcZar%, 
Umbilicaria cylindrica, U.  proboscidea, Viola 
langsdorfii, and Xanthoria candelaria. 

b. High-altitude bedrock community (3C1). 

Soil : Weakly developed Lithosol ; type I ; pH, 
6.4-6.6. This community contains few vascular 
plants but many cryptogams; a large part of the 
rock surfaces, however, is not vegetated (fig. 34). 
Mosses and lichens can colonize the relatively stable 
rocks of outcrops, whereas the rocks of adjacent 

FIGURE 34.-Rock outcrops on a mountain summit about 1 mile 
west of Chitka Cove. Strong winds and almost constant fog 
characterize the summits. Vegetation consists of one species 
of Carex, one of Agrostis, and several species of lichens and 
mosses. Photographed July 29,1967, by J. A. Erdman. 
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solifluction terraces and fell-fields are so unstable, 
due to frost action, that fewer of these plants can 
grow on them. The conical outcrops at high alti- 
tudes (fig. 33) are used very little as perches by 
birds. At high altitudes, sea birds and ptarmigans 
do not congregate, and raptorial and passerine birds 
are not abundant ; therefore, coprophilous species 
of plants are not common on high-altitude outcrops. 

Characteristic species : Carex circinmta, Um- 
bilicaria proboscidea, and Agrostis borealis. 

Other species : Alectoria cf. iruingii, A. nigricans, 
Andrema rupestris, Antkelia julacea, Cephalozia 
leuaantha, Cerastiwm alaticurn, Cetrariu e k e -  
tomm, Cladonia bellidiflora, Qonostomnccm tetra- 
g o n m ,  Cornicularia divergem, Dipbphy llum 
albicans, Empetrum nigrum subsp. n i g m ,  Pes- 
tuca brachyphylh, Gymnomitrim corallioides, 
Haematomma ventomm subsp. lapponicm, Hyp- 
num cupressifome, Lecidea armeniaca., L. elegan- 
tior, L. flavocaeruzescens, L. m o c a r p a ,  Lophoaia 
cf. groenlandica, L. in&, Luzula tundricola, My- 
cobh tus  alpinus, Ochrolechia f rigida, Orthocaulis 
binsteadii, Pawnelk aZplpicola, P. mphalodes, Pertu- 
saria hultenii, Platysmtia lucwnosa, Pogona tm 
alpinum, Pohlia nutam, Rhacomitrium f asciculare, 
R. l anug inom,  Rhizocarpon atroalbescens, R. 
geographicwm, Sphaerophorus globosus, SphemZo- 
bus minutus, Thelyptervis limbosperma, and 
Umbilicaria proboscidea. 

15. MISCELLANEOUS HABITATS, SUBSTRATES, AND 
COMMUNITIES 

a. Carcasses. 

Nitrophilous mosses of the family Splachnaceae 
most commonly grow on dung of herbivorous mam- 
mals. These animals do not occur on Amchitka 
Island, however, and the only splachnaceous moss 
that is present, Tetraplodon mmioides, grows on de- 
composed carcasses of birds and rats. This moss can 
be found on any part of the island (except possibly 
at high altitudes) where carcasses happen to lie. 
Tetraplodon colonies are conspicuous because of the 
density and reddish-brown color of the sporophytes 
and the abundance of greenish-yellow spores that 
are produced. Ryrt6m stenotrich~~m mas found 
growing on a rat carcass, and Pleurozium schreberi, 
on a bird carcass, but these mosses do not commonly 
grow on this type of substrate. No other plants were 
found on carcasses. 

b. Imported wood. 

man or by ocean currents. Military and other oper- 
ations on Amchitka Island have resulted in the im- 
portation of much wood for buildings, utility poles, 
and other uses. The plants which grow on this 
wood are as follows: Baeomyces placophyllus, 
Brachythecium acutum, Ceratodon pw-pzcreus, 
Cetraria cilia&, Drepamchdus wncinatus, 
Eurhyrxhizcm praelongum, Hypogymnia entero- 
morpha, H .  pl~ysodes, Lecanora allopham, Lecidea 
cf. symmicta, L. vernalis (on tar paper over a 
wooden roof), M n i m  gkbrescens, M. pseudopunc- 
tatum, Pameliu aaxatilis, P. sulcata, Parmeliop- 
sis ambigua, and Pertusaria sp. 

c. Plantings. 

Several Picea sitchemsis trees planted in front of 
buildings during World War I1 are still living, are 
about 1 m high, and had about 3 cm of new growth 
in 196'1 (fig. 35). Similar plantings of this species 
were observed to have been made on Shemya Is- 
land, and four of the trees were still alive in 1967. 
On Amchitka Island the window boxes of a mili- 
tary building were planted with Anemone narcis- 
siflora subsp. villosissima, and these plants are still 
living. No other evidence of plant cultivation was 
seen on this island. 

d. Burned areas. 

An area of Empetrum heath approximately 1 
square kilometer in extent was burned during 
World War 11. Apparently, only the aerial parts 

No native trees grow in the Aleutian Islands; 
FIGURE 35.-Sitka spruce (Picea sitchensis) planted in front of 

a .lub building during World War 11. Tree is about 3 feet 
therefore, all wood on the islands was brought in by high. Photographed February 19,1968. 
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of plants were burned, whereas the saturated sub- 
strate protected the crowns and roots. After 20 years 
the burned area still contrasts strongly to adjacent 
unburned areas because of the abundance of Cala- 
magrostis wtlcaL;nsis and other grasses that revege- 
tated the area after the burn. The grass disclimax 
that develops after a heath fire was described by 
Pearsall (1950, p. 145, 155). Lichens, including 
Cladonia coccifera, C .  degenerans, C. gracilis, C. 
pacifica, C. pyxidata, and Empetmcm nigrum subsp. 
nigrum are beginning to revegetate the burned area. 
Probably many more years will be required for this 
area to recover completely from the fire damage. 

PLANT SPECIES OF AMCHITKA ISLAND 

ANNOTATED LIST OF VASCULAR PLANTS 

By HANSFORD T. SHACKLETTE, JAMES A. EBDMAN, and JOHN R. 
KEITH 

Duplicates of specimens cited in this list have been 
identified or their names verified, with but few excep- 
tions, by Dr. Eric HultOn (written commun., 1967), and 
the nomenclature follows that of his new flora (1968). 
Species from Amchitka Island that were reported by 
Hulthn (1960) but were not found during this study 
are cited, but without habitat notes. Collection numbers, 
in italics, are those of Shacklette unless otherwise speci- 
fied; they follow the species name. The habitat and 
plant community from which a collection was taken, 
designated by numbers and letters as set forth in the 
section of this report on the description of the island 
and its vegetation, follow the collection number. One 
asterisk before the species name indicates that this is a 
report of the first collection of this species on Amchitka 
Island; two asterisks indicate a first collection of the 
species in the Aleutian Islands. 

BORAGINACEAE 

Mertensia madtima subsp. maritima Hult. 8196, la. This 
plant occurs only on sandy beaches and was found a t  
only a few locations on the island. 

CALLITRICHACEAE 

*Callitriche anceps Fern. 7631, &b. Grows in shallow road- 
side pools ; rare. 

Callitriche hermaphroditica L. (HultBn, 1960, p. 257). 

CAMPANULACEAE 

Campanula, chamissonis Federov. 7549, 14a; 7550, 14a. 
Found only a t  altitudes above 300 feet. The common form 
has violet corollas, but a t  places colonies of many plants 
with lavender to pink corollas occur. Flowers in August. 

Campanula lasiocarpa subsp. Zasiocarpa Hult. 7397, 4a ; 
7653,14a ; Erdman 580, 12a. Most abundant in the Empe- 
trum heath, but it occurs also throughout the mountains 
except on the highest peaks. Flowers %n August. 

CAPRIFOLIACEAE 

Linnaea borealis subsp. borealis Hult. 7298, 4a ; 7500, 4a ; 
Erdman 564, 4a. Occurs commonly on banks in a mat of 
Empetrum and mosses ; flowers in mid-August. 

CARYOPHYLLAC.EAE 

Cerastium deuticum Hult. 7573, 12b ; 8226, 14b; E r d m n  
563, l lb.  Found only on unstable soil a t  high altitudes; 
flowers in mid-August. 

Cerastium beeringianum var. beeringianum Hult. (Hult6n. 
1960, p. 178). 

Cerastium flscherianum Ser. 7496, l a  ; 7995, l l a .  This plant 
has slender light-red stems that are very brittle. 

*Cerastium fontanurn . subsp. triviale (Link) Jalas. 7470, 
lob; 8040, 5b. Common on roadsides and sand dunes. 

Honckmya peploides subsp. majw (Hook.) Hult. 7490, la. 
Found only on sandy or rocky beaches; forms a zone of 
dense vegetation near the hfgh-tide level. 

Sagina wassicaulis S. Wats. 7618, 46; 7619, 46. Found only 
in wet crevices of sea cliffs. 

Sagina Ltermedia Fenzl. 7575, 12b; 8087, lOc ; Erdman 578, 
12b. Occurs on solifluction slopes and rocky roadsides; 
forms very dense rosettes on hard soil or in pavement 
cracks. 

*Bagina occidentalis S. Wats. 7471, lOc; 7654, la. Found on 
upper beach terraces and on old gravel roads. 

Btellaria calycantha subsp. calycantha Hult, 7443, 4g ; 7633, 
l a  ; 8034,10c. On disturbed soil a t  low altitudes. 

Stellaria media (L.) Vill. (See HultGn, 1960, p. 176.) 
*Stellaria ruscifolia subsp. aleutica Hult. 7580, 12b ; 82M, 

12b. A rare plant of solifluction slopes. Leaves rigid, 
glaucous, and sharp pointed. Flowers very sparingly, in 
mid-August. 

Stellaria 8itchana var. bongardiana (Fern.) Hult. 7546, 4g. 
On frost scars and other sites of disturbed soil in the 
Empetrum heath. 

COMPOSITAE 

Achillea borealis Bong. 7439, lob. Common on roadsides and 
on disturbed soil in the Empetrum heath. 

Anaphalis margaritacea (L.) Benth. & Hook. f. 7423, lob. 
Grows in dense colonies on compacted road shoulders. 
Probably an adventlve species. 

Antennaria dioica (L.) Gaertn. 7255, 14a; 7395, 10c; 7440, 
lob;  7613, 4g; 7871, 10a. Characteristic of frost scars and 
other areas of disturbed soil, but was not found above an 
altitude of 800 feet. 

Antennaria pallida E. Nels. Cited by Tatewaki ,and Kobay- 
ashi (1934, p. 84) as  A. alpina Gaertn.; Hulthn (1960, 
p. 346) considered this citcrtion to refer to A. pallida but 
did not cite a collection from Amchitka Island. 

Arnica unalaschcmsis Less. 7479, lob. Abundant on road- 
sides and disturbed soil of the Empetrum heath. Begins 
to flower in early August. 

Chrysanthemum arcticum subsp. arcticum Hult. 7625, rka. 
Common throughout the island except a t  high altitudes. 
Begins to flower in late July. 

Erigeron peregrinus subsp. psregrinus Hult. 7469, 4a. The 
large pink flowers are showy and resemble some cultivated 
asters. Abundant and widespread ; flowering from late 
July to mid-August. 

*Hieracium gracile var. alaskanum Zahn. 7453, 10c. Not com- 
mon ; found only a t  altitudes of no more than 200 feet. 
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Hieracium triste Willd. 7561, l l a .  Not common ; found only 
a t  altitudes above 300 feet. 

*Petasites frigidzcs (L.) Franch. 7624, 4e ; 7845, 4b. Not com- 
mon. Flowers the first of June, before the leaves are  well 
developed. 

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

Taraxacum trigonolobunz 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, T. aleuticum Tatewaki & Kitamura, from 
Amchitlra Island, but Hulten (1960, p. 366) considered it 
to be T. trigonolobum. 

CORNACEAE 

Cornus canadensis L. x s u c c h  L. (See HultBn, 1960, p. 
276275.) No specimens of Cornus that  matched HultBn's 
description of this hybrid were found. 

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

CRUCIFERAE 

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

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

Cardaminc tcrnbellata Greene. 7474, lob ; 7846, 4b ; 7903, 3c ; 
7997, 4e. Abundant in a wide variety of habitats a t  alti- 
tudes below 400 feet. 

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

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

Draba hyperborea (L.) Desv. 7615, 3b;  8022, 3b. A charac- 
teristic species of crevices in sea cliffs. Flowers in June 
and Ju ly ;  the large petals a re  cream colored. 

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

CYPERACEAE 

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

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

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

*Carex dioica subsp. gynocratcs (Wormsk.) Hult. Klein 2710, 
4a. Found on a hummock in the center of a pond. 

Garcx I~clloggii W. Boott. 7485, £+a; 8031, 8b. Commonly oc- 
curs in wet sandy soil a t  low altitudes, where it forms 
dense stools. 

Carex lyngbyaei Hornem. 7451, 6 a ;  7467, 4 a ;  7473, 4b;  
7537, 4c; 7658, 6 a ;  8199, 5b. Occurs in  many different 
habitats a t  low altitudes and ranges in height from about 
10 cm a t  unfavorable locations to nearly 2 m where grow- 
ing in streamside alluvium. 

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

Carex nesophila Holm. Questioned a s  occurring on Am- 
chitka Island by Hult6n (1960, p. 122-123) on the basis 
of the report of C. macrochaeta var. subrigida Kuek. 
apud Macoun by Tatewaki and Kobayashi (1934, p. 107). 

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

Carex saxatilis subsp. laxa (Trautv.) Kalela. 7586, 1%. A p  
parently ra re ;  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. rufescena (Anders.) Hyl. 
7428, 6a ; 7534, 8a ; 7655, 6a ; 8026, &a. The heads range 
in color from white to slightly tawny. The rhizomes a re  
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 Hulten 
but was not recorded from Amchitka Island in his flora. 
The species was reported from Amchitka Island by Tate- 
waki and Kobayashi (1934, p. 110). I t  was not found 
during the present study, although especially sought. 

*Triehophorum caespitosum (L.) Hartm. 8285, 4b. Found 
only in moss and lichen mats on the lower terrace a t  
Chitka Cove. 

DIAPENSIACEAE 

**Diapensia lapponica subsp. obovata (F. Schm.) Hult. 7570, 
12b; Klein 28Z9, 12a. This collection provides a n  impor- 
tant  range extension for  the species. Found growing 
among andesite pebbles of a wet solifluction slope and in 
a fell-field. The flowering season was past in mid-August. 

EMPETRACEAE 

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

EQUISETACEAE 

Equisctun~ arvcnse L 7434, 10c; 7495, 2a; 7626, 4 a ;  7914, 
10c. Abundant and widespread in many habitats, but best 
developed a s  colonies on sand dunes and disturbed mineral 
soil. The sporangia mature in early June and are  p r e  
duced in abundance. 

ERICACEAE 

Cassiopc lycopodioides (Pall.)  D. Don. 7254,14a; 7567,lZa; 
7852,lZb ; 8055, 14a. Common in the Empetrunz heath, but 
usually depauperate. At high altitudes it is a major com- 
ponenft of the discontinuous heath patches. Flowers in 
June and early July. 
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Loiseleuria procumbens (L.) Desv. 7264, 14a;  7867, 10c. I although single plants a r e  widespread at low altitudes. 
Common and well developed in the Enlpetrum 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. Blowers in late July. 

Vaccinium uliginosum msubsp. nzicrophyllum Lange. 8217, 
12a. Wund only with Rhododendron; neither flowering 
nor fruiting. 

Vaccinium vitis-idaea subsp. minus (Ludd.) 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 fruibs. Some leaves turn bril- 
liant red and persist through the winter. 

GENTIANACEAE 

*Gentians amarella subsp. acuta var. plebeja (Cham. 81 
Schleoht.) Hult. 7400, 10a. Found only on a disturbed 
mil bank. The corolla is dull blue to lavender and is  pr+ 
duced in early August. 

*Gentians aleutica Cham. & Schlecht. 7862, lob ; 7683, lob ; 
8191, 14a. Two color forms m u r  together-one with 
white, the other with dull purple, corollas. Flowers in 
late July and early August. 

GERANIACEAE 

Geranium erianthuon DC. (Hulun ,  1960, p. 256, listed a s  a 
sight record only.) This very conspicuous plant was 
sought during the present study without success. If it 
occurs on this island now, i t  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 s p d e s  in this report, to be A. borealis 
Hartm. 

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

*Agrostis exarata Trin. 7438, 2a ; 7794, 2a. The culms of this 
plant spread horizontally and a re  chosely appressed to the 
sandy deposits on which they grow. 

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

B r m u s  sitohensis var. aleutensis (Trin.) Hult. 7492, 221. 
On sand and shell deposits a t  South Bight. 

Cahmagrostis nutkaensis (Presl) Steud. 7213, 4c ; 7291, 4c : 
7294, 4c ; 7383, lOa ; 7519, 3d ; 7538, 4c. The most common 
and widespread grass on the island. It f o m  almost pure 
stands on roadside banks, but is not abundant a t  high 
altitudes. 

Deschamp& alpina (L.) Roem. & Schult. Cited from Am- 
chitka Island by Tatewaki and Kobayashi (1934, p. 97). 
HultCn (1960, p. 85), however, doubted that  this spec9es 
occurs in Alaska. 

Deschampsia beringensis Hult. 7475, 4b ; 8188, 2a. Common 
in open areas of the Empetrunz heath. The spikelets a re  
purplish red. Considered by Klein, in the section on plant 
species in this report, to  be D. caespitosa (L.) Beauv. 

Deschampsia caespitosa subsp. orientalis Hult. 7412, 8a 
Occurs a t  the margins of shallow pools, a s  well a s  on com- 
pacted mds. 

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

At some locations it  forms many dense cylindrical stools, 
as much a s  0.5 m high, that  a re  separated by narrow 
passages b&ween the stools. The development of this 
unusual type of growth pattern was observed only on 
slopes and probably is caused by soil creep. 

Festuca brachyphglla Schult. 7612, 14a ; 7999, 14b. A copra- 
philous species on bhis island, found only on the summits 
of bird-perch mounds, where i t  forms a very dense turf. 
Considered by Klein, in his section on plant species in this 
report, bo be F. ovina var. braoh2/phylla (Schult.) Piper. 

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

Festuca rubra subsp. aucta (Krecz. & Bobr.) Hult. 7408,4a ; 
7463, 4a; 8189, 2a. Vegetative plants a re  abundant in the 
Empetrum heath ; fruiting plants a r e  not common in the 
heath, but a re  abundant a t  some sites of disturbed soil. 
Klein, in his section on plant species in this report, in- 
cludes this form in the species listed above. 

Hierochloe odorata (L.) Wahlenb. 7849, 3d. Occurs a s  in- 
dividual plants or small colonies in the Empetrum heath. 

Phleum oommutatum var. americanum (Fourn.) Hult. 7466, 
4a. Common 'in the Empetrum heath and on disturbed soil 
a t  low altitudes. 

**Poa alpina L. 8032,lOc. This collection represents a n  impor- 
tiant range extension for this species. The specimens grew 
i n  the  rocky soil of a n  old ,trail, and Hult6n (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. turn& and their varieties in  the P. alpina 
species complex. 

*Po@ arctica subsp. williamzsii (Nash) Hult. 7609, 14a. A p  
parently a copruphilous plant. Found only on the summit 
of a bird-perch mound. 

Paa eminens Presl. 7342, 2a; 7493, 2a ;  8190, 2a. The short 
blades a re  thick and rigid, and the entire plant light pur- 
ple. Found only on the deposit of sand and shells a t  South 
'Bight and on sand dunes near Crown Reefer Point. 

Poa hispidula var. a Z e u t h  Hult. (See Hulten, 1960, p. 
94-95. ) 

Poa hispidub var. vivipara Hult. (See HultSn, 1960, p. 95.) 
Poa malacantha Kom. ( P .  komarovii Roshev., Hultbn, 1960, 

P 96). 
*Poa lanata Scribn. t Merr. 8187, 2a. Found only on the de- 

posit of sand and shells at South Bigh.t. 
*Poa W t a  var. vivipara Hult. 7566, 12b. Found only i n  

gravelly soil of a roadside ditch a t  a n  altitude of about 
650 feet. 

Poa turneri Scribn. 8186, lOc ; Erdman 548,lOc. Found only 
on aock rubble on a n  old road near Constantine Harbor. 

Puccinellia langeana subsp. alaskana (Scribn. & Merr.) 
Splrens, 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 spimtum subsp. ataskanum (Nash) Hult. (See 
Hulten, 1960, p. 90.) Tatewaki and Kobaya~hi  (1934) rec- 
ognized both this taxon and the variety nwlle Scribn. & 
Merr. in  the Amchitka Island flora. 

Vahlodea atropurpwea subsp. latifolia (Hook.) Pors. 7464, 
4 a ;  8220, 13b. Occurs in the Empetrum heath and in al- 
pine meadows. Cansidered by Klein, in his section o?l 
plant species in  this report, to be Deschmnpsia atropur- 
purea (Wahl.) Sheele. 
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Vahlodea atropurpurea subsp. paramushirensis (Kudo) 
Hult. (See H u l s n ,  1968, p. 115; Amchitka Island occur- 
rence indicated by a dot on the distribution map.) 

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

Eippuris vulgaris L. 7627, 7a. Common in lakes and pools 
a t  low altitudes; the leafy stems commonly emerge from 
the water, which can be a s  much as  1 m deep. 

Myriophyllum spicutum L. (See Hulten, 1960, p. 268.) Not 
ibund during the present study, although extensively 
sought. Its superficial resemblance to the common Ra- 
nunculus trichophyllus may have caused i t  to  be 
overlooked. 

IRIDACEAE 

Ir is  setosa subsp. setosa Hult. Reported to occur a t  Chitka 
Cove (sight record, by W. M. Klein) . 

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

Isoi.'te8 sp. 819.2, &. A slender plant with only slight corm de- 
velopment; o m r s  in shallow rock-bottomed pools. Its 
,aspect and habitat suggest that i t  may b e a  different taxon 
from that  listed above. 

Junous m t i c u s  subsp. sitchensis Engelm. 7634, l a .  A com- 
mon species a t  wet sites; occurs a t  law to medium-high 
altitudes. 

*Juncus biglumis L. 7576, 12b; Erdman 579, 12b. These col- 
lections a r e  from unstable soil a t  high altitudes. The 
plants are  from 1 to 8 ern high. 

*JumUa ensifolius W i W r .  7685, &; 7882, 8a. Found only a t  
pool margins a t  low altitudes. Even when sterile, plant 
can be recognized by i t s  ensiform leaves. 

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

Lusula m a t a  subsp. unalaschcensis (Buchenau) Hult. 
7563, l l a ;  7608, 14a; 8194, 14a. Found only a t  altitudes 
&bove 600 feet. 

W U ~ L  multifiora subsp. kobayasii (Satake) Hult. 7461,10c. 
Found on disturbed mineral soil near Constantine Harbor. 

h z u l a  multimra subsp. multiflora var. frigida (Buchenau) 
Sam. 7/19, 10a;  7659, 4a. Specimens of the multiflora 
complex a re  abundant on disturbed sites on the low 
plateaus. 

Luxula parviflora subsp. pareiflora Hult. 7472, 10a;  7686, 
4e; 8030, 10c. Found only a t  low altitudes on banks and 
roadsides ; not common. 

Luzula tundricola Gorodk. 7883, 12a ; 7907, 12b ; 7994, l l a .  
Found only a t  altitudes above 1,100 feet i n  exposed fell- 
fields and on solifluction terraces. 

Luzula wahlenbergii subsp. piperi (Cov.) Hult. Amchitka 
Island occurrence shown on the distribution map by Hul- 
t6n (1968, p. 297). Listed from this island a s  L. divankata 
Watson by Tatewaki and and Kobayashi (1934, p. 112). 

Lathyrus maritimus subsp, pubescm (Hartm.) C. Regel. 
7489, la. Common on beaches and sand banks near the 
coasts ; flowers and fruits are  produced abundantly. 

Lathyrus palustris subsp. pilosus (Cham.) Hult. HulGn 
(1960, p. 255) wrote, "Amchitka, according to Tatew. & 
Kobay." This report was verified by Hult6n (1968, p. 673). 
Not found during the present study, although often 
sought. 

Lupinus nootkatemis Donn. 7486, lob ;  8044, 5b ; 8228, 13b. 
An abundant and very showy plant, especially common 
along roadsides; occurs a t  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 dis tu~bed site by W. L. Slauson and M. A. 
Heif ner. 

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

LILIACEAE 

Fri t i lbr ia  cmschatcensis (L.) Ker-Gawl. Klein 2718, 4e. 
Abundant in streamside communities throughout the low 
plateaus. 

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

Streptopus ampleaifolius (L.) DC. 7548, 4e. Found only in 
streamside communities, but was not abundant a t  any 
location. 

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

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

Lycopodium a m t i n u m  subsp. anmtinurn Hult. 7236, 5c ; 
7284, 4a ; 7680,4a ; Keith 107, 4a. Locally abundant in  the 
heath of the low plateaus. 

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

Ll/copodium sabinuefolium var. s i t c h m e  (Rupr.) Fern. 
7237, 5c;  7263, 14a. Found commonly on low-alltitude 
bedrock outcrops. 

Lycopodium selago ssubsp. selago Hult. 7253, 14a;  7.432, lOc ; 
7870, 4a. Widely distributed, although not abundant, 
throughout the island. 

Epilobium behringianum Haussk. 7560, l l a .  Apparently com- 
mon on the island ; however, because of confusion in nom- 
enclature with the following species, i ts abundance is  
not known with certainty. 

Epilobium glandulosum Lehm. 7448, 6a ; 7547, 4g. A robust 
plant a s  much a s  40 cm high if growing i n  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 L boreale Haussk. 

Epi lob iw sertulatum Haussk. 7456, l 0 b ;  7437, lob ;  8039, 
5b. A low-growing plant occurring along roadsides and on 
distupbed soi'l. Plants a t  a site may either have green 
leaves and pale-pink flowers or be dark red throughout. 

ORCHIDACEAE 

Dactylorhiaa aristata (Fisch.) So6. 7417, 3d; 8027, lob. 
A showy species that  is locally common at low altitudes, 
especially on compacted mineral sotl. The lip is pale 
magenta spotted with purple ; other petals are  deep laven- 
der. One white-flowered specimen was found (Blein 1744). 

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

*Platanthera chorisiana (Cham.) Rchb. 7418, 4a ;  7497, 
14a ; 8210,lOc. Found only on lithosol or on sparsely vege- 
tated mineral soil. The petals and sepals a t  anthesis a re  
greenish yellow with narrow whitish margins ; they soon 
become brown tipped or brown dobted and streaked. 

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

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

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

PAPAVERACEAE 

Papavw alaslcasum 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. 7574, 12b ; Erdman 562, 12b ; Erdman 
577, 12b. Found only on wet mineral soil of solifluction 
slopes a t  high altitudes. 

*Oxyria digyna (L.) Hill. 7582, 13a. Rare;  found only a t  
h5gh altitudes. 

Polygonurn viviparum L. 7435, l o b ;  7562, l l a ;  8218, 13b. 
Widely distributed but nowhere abundant on the island. 

POLYPODIACEAE 

Athyrium filix-femina subsp. cyclosorum (Rupr.) ChPistens. 
7517, 3d;  7687, 4e. The common tall fern of streamside 
communities; i t  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. 

Druoptem's dilatata subsp. americana (Fisch.) Hult. 7688, 
4e. A tall fern that  occurs sparingly in streamside 
communities. 

Cymnocarpium dryopteris (L.) Newm. (See Hulten, 1960, 
p. 50, a s  Dryopteris linneana C. Chr.) 

+Polypodium vulgare subsp. occidentale (Hook.) Hult. 8268, 
4d. Found only a t  the base, of a bird-perch mound above 
the Pacific Ocean cliffs near the entrance to South Bight. 
On February 8 the leaves were green and bore many 
sori, although the sporangia were empty. 

Thelyptem's limbosperma (All.) Fuchs. 8244, 14b ; 8245, 13b. 
Found only a t  high altitudes; in alpine meadows or rock 
slides. 

Thelypteris phegopteris (L.) Slosson. 824.9, 13b. Found only 
in alpine meadows. 

PORTULACACEAE 

*Claytonia arctica Adams. Klein 2820, 12b. Found only in 
a fell-field community; occurs a s  scattered individuals. 
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. albiflora by Tate- 
waki and Kobayashi (1934, p. 34) and was reported from 
Amchitka Island. 

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

PRIMULACEAE 

Prim.ula cuneifolia subsp. saxifragifolia (Lehm.) Sm. & For- 
rest. 7421, 10a ; 7430, 4a ; 7583, 13a ; 7848, 10a ; 7869, 4a ; 
Erdman 551,14a. Occurs a t  all  altitudes on the island and 
is  most abundant on disturbed soil. Flowers in  late Alay 
and early June on the low plateaus and in late July and 
early August at high altitudes. The variety albiflora 
~ o i d z u m i  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 a t  low altitudes ; flowers 
in  mid-August. Tatewaki and Kobayashi (1934, p. 73- 
74) described the variety aleutica and designated the Am- 
chitka Island specimen a s  the type. Hulten (1960, p. 
298) considered this variety to be "a common form of 
the plant." 

Rumex fenestratus Greene. (See Hulten, 1960, p. 167-170.) ( PYROLACEAE 
Hutchison (1937, p. 232) reported this species to be 
'&very luxuriant and fairly common on Amchitka." 

*Rumex obtusifolius L. 7544. l a .  This European and Asiatic 
species is adventive in the Aleutian Islands (HultRn, 1960, 
p. 168). It occurs a s  isolated individuals on wet disturbed 
soil, usually in  areas of human habitation. 

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

*Pyrola minor L. 8219, 13b. Found only along streams in the 
mountains; locally abundant. Flowers the latter part 
of July. 
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Anemone narcissiflora subsp. villosissima (DC.) Hult. 7/13, 
5d;  7844, 4a. One of the earliest flowering herbs, and 
very abundant and wnspicuous throughout the low 
plateaus. 

Caltha 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, 42;  8052, 4a. The 
firm shiny leaves persist through the winter, some becom- 
ing red, and are  replaced by new leaves a t  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. 

Ranunczclus occidentalis subsp. insularis Hult. 7909, 12b. 
Common throughout the island, except a t  high altitudes. 

Ranunculz~s occidentalis subsp. nelrroni (DC.) Hult. 7450, 
6a. Found only in  wet sedge meadows. 

Ranunculzcs reptans L. 7898, 7b;  7399, 7b; Erdman 559, 
8b. Grows a s  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 ; 
7444, 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 a t  places. I t  may be a n  adventive species (Hultbn, 
1960, p. 247). 

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

Potentilla hyparctica Malte. 7572, 12b; 7605, 12b; 7999, 
12b. This species is restricted to  unstable soil a t  high 
altitudes. 

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

Potentilla villosa Pall. 7487, 3c; 791.3, 3c ; 8021, 3c. A very 
conspicuous plant with silvery pubescent leaves and stems ; 
the yellow flowers a re  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 m a t ;  fruits freely, the fruits not yet ripe a t  the end 
of August. 

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

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

RUBIACEAE 

*GaZium aparinc L. 8195, l a .  Found only in ruderal habitats, 
usually in driftwood deposits. 

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

SALICACEAE 

Salix arctica subsy. crassijulis (Trautv.) Skvortz. 7420,3d; 
7551, 14a;  7988, 12a;  7996, l l a  ; Erdman 549, 4a. The 
largest native woody plant on the island. The prostrate 
stems are  a s  much a s  0.5 m long and 1 em in diameter. 
Widely distributed, but most abundant a t  sites near the 
ocean. 

Salix cyclophylla Rydb. 7548, 14a; 7851, 12b; 7884, 1%; 
8209, 4a. Widely distributed, but most abundant in  
patches of diswntinuous heath a t  high altitudes. 

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

S a l h  rotundifolia Trautv. 7558, 14a ; 7885, 12a ; 7986, 12a ; 
7998, l l a ;  Erdman 560, l la .  Found only a t  altitudes of 
800 feet or more; commonly grows with 8. cyclophylla. 

SAXIFRAGACEAE 

*Leptarrhena pyrolifolia (D. Don) Ser. 7584, 13a ; 8222, 13a. 
Restricted to high-altitude snow beds; locally common. 
Flowers i n  mid-July. 

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

Saxifraga bracteata D. Don. 7488, 3b;  7616, 3b;  7881, 3b;  
7911, 3.b. A common and characteristic plant of coastal 
cliffs. 

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

*Saxifraga 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. 

Saxifraga punctata subsp. insularis Hult. 7445, 4e ; 7577, 
12b ; 7578, 12b ;7868, 10c ; 7985, 4a ; 8049, 5b ; 8224, 12b ; 
Erdman 554, 5b. Common and widespread, usually oc- 
curs in  sheltered locations. 

SCROPHULARIACEAE 

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

*Limosella aquatica L. 7221, 7b ; 7394, 7b ; 8200, 5b. Was not 
found flowering. The vegetative organs a r e  similar to 
those of Subularia aquatica and to submersed forms of 
Ranunculus reptana. 

Mimulus guttatus DC. 7622, 9a. Found flowering in late 
July to mid-August in shallow stream,s of the Empetrum 
heath and in cascades a t  the coastal cliffs. 

Pedicularis chamissonis Stev. 7422, 4a ;  Erdman 552, 6a. 
The large spikes of reddish-purple flowers, produced in 
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late July to  early August, a re  conspicuous in the 
Empetrum heath. 

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

Veronica americana Schwein. 7239, 9 a ;  7446, 9 a ;  7516, 8a. 
Common along margins of swift streams. Flowers from 
late July until December, the latest flowers being pro- 
duced entirely under water. 

Veronica granddfiora Gaertn. 79866, 12a. A rare  plant of 
high-altitude Unstable lithosol. The dark-violet flowers 
a re  borne on very small plants in midJune. 

Veronica serpyllifolia subsp. humifusa (Dickson) Syme. 
7403, 8a ; 7545, 4g; 7581, 13a ; 8033, lOc; 8041, 5b. Abun- 
dant on mineral soil at low a1t;tudes ; flowers all  summer. 

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

SELAGINELLACEAE 

*Belaginella selaginoides (L.) Link. 7/15,  5 a ;  8191, 8a. 
Found only a s  scattered plants on the low plateaus. 

SPARGANIACEAE 

Sparganium hyperboreum Laest. 7585, l 3 a ;  8193, 8a. The 
plants a re  very slender and depauperate and grow on the 
mud a t  snow-bed sites and in shallow pools. Flowers 
sparingly in  late July. 

UMBELLIFERAE 

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

Conioselinum chinense (L.) BSP. 7623, 4e ; 8197, 3d. Occurs 
a s  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. hultenti (Fern.) Calder & 
Taylor. 7501, 2c. Found only on soil banks a t  the top of 
sea cliffs ; locally abundant. 

VIOLACEAE 

Viola langsdorffli Fisch. 7442, 6a ; 7498, 14a ; 7677, 4a ; 7847, 
4b. Common to locally abundant in the Empetrum heath 
and alpine meadows; flowers from early June to mid- 
August. 

ANNOTATED LIST OF BRYOPHYTES 

By HEBMAN PEBSSON and HANSFOBD 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- 
hblm, 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. 

I n  the list that follows, the collection numbers, in 
italics, 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 PZectocoZea 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 CephaZozieZZa 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. E. R. B. 
Little, Kingston Upon Hull, England, for naming two 
Riccardia Zatifrons 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 often are 
represented only by single stems that creep through 
tufts of other bryophytes; this condition of growth is 
common in alpine and similar regions. I n  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 characteristic 
of the Aleutian Islands. 

HEPATICAE 
Order TAKAKIALES 

TAKAKIACEAE 

Takakia ceratophylla (Mitt.) Gro. [Lepidoxia cwatophylla 
Mitt.]. 7591, 13a. Collected August 16, 1966, and first 
segregated from a p c k e t  of Andreaea rupestris by Dr. 
Howard Crum. This plant grew in a drain of a snow-bed 
community a t  an altitude of about 650 feet and was 
associated with large colonies of Anthelia julacea, Sea- 
pania paludosa, Sphagnum compactum, and other snow- 
bed bryophytes. Reported for Amchitka Island by Sharp 
and Hattori (1967), Hattori, Sharp, hfizutani, and Iwat- 
suki (1988), and Persson (1968). 
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Order JUNGIERWNIALES I HERBERTACEAE 

ADELANTHACEAE 

0dontosch.lsma 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 i t  forms. 
Dr. E. W .  Jones has kindly confirmed the determinations 
o f  Nos. 7592 and 7593. 

GALYPOGEIACEAE 

Calypogeia miilleriana (Schiffn.) K.  Miill. 7261a, 4f. On a 
shaded peat bank above a small stream in  the Empetrum 
heath, with Cephaloxia media, Mnium glabrescena, and 
Peltigera canina. 

Calypogeia sphagnwola (Arn. & Pews.) Warnst. & Loeske. 
7209, 5a ; 7214, 4a ; 7258, 4c ; 7341, 4c ; 7455, 5a ; 8281, 12a. 
In bogs at low altitudes, intermixed with Sphagnum 
capillaceum, 8.  magellanicum, and Riccardia latifrom 
and on small moss mounds with Dicranum elongatum. 

Calypogeia trichomanis ( L ) .  Corda. 7540, 4b; 7862, 4e. I n  
the Empetrum beath, intermixed with Oncophorus wah- 
lenbergii, DiplophyZlum albicans, and Qymnocolea 
inflata. 

GDPHALOZIACEAE 

Cephalozia amMgua Massal, 7524, 4 f ;  7564, 13a; 8232, 13b. 
On a peat bank in the Empetrum heath, intermixed with 
Mnium glabrescens, Lophozia cf .  groenlandica, Dicranella 
heteromalla, Nardia scalaris, and Scapania scandica, and 
a t  altitudes of about 500 feet wi,th Lophozia alpestris and 
Nardia geoscyphus. 

Cephalozia biscuspidata (L . )  Dum. 7258, 4c ; 7265, 4 f ;  7300, 
10a ; 7340, 4c ; 7386, 10a ; 7522, 4 f ;  7526, 4 f ;  7528, 4 f ;  
7564, 13a ; 7688, 41 ; 7670, 4f  ; 7981 ( c f . ) ,  12a ; 7978, 4e ; 
8288, 4e; 8285, 13b; 8262, 4f .  One o f  the most common 
leafy liverworts on the island; grows in a wide variety 
o f  habitats. I t  is the principal component o f  the pendant 
bryophyte colonies o f  a peat bank shown in  figure 14. 

Cephalozia leucantha Spruce. 724.9, 4c ; 7258, 4c; 8281, 14b. 
Found on the summits of moss mounds, intermixed with 
Dicranum elongatm, D. groenlandicum, Microlepidozia 
makinoana, Cephalozia bicuspidata, Anestrophyllum 
sphenotoboides, and Sphenolobus minutus; also found on 
bedrock outcrops. 

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

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

CEPHALOZIELLIACEAE 

Cephaloziella arctica Rryhn & Douin. 7300, 4g;  7345, 2b; 
7640, 3b ; 7641, 3b ; 7642, 3b ; 7643, 3b ; 7664, 3b ; 7673, 4f .  
Gmws as dense polsters on sandy ba'nks above the sea- 
shore and in wet crevices o f  breccia sea cliffs,  intermixed 
with Bryum lapponicum, Schistidium maritimum, Barbu- 
lacylkdrica, ,and B a r t m i a  ithyphylh. 

Herberta adunca (Dicks.) Gray [ H ,  hutchinaiae (Gottsche 
& Rabenh.) Evans]. 7567a, 12b. Found only at  the base 
of a boulder on a solifluction terrace, with Tritomaria 
quinquedentata, Marsupella emarginata, Diplophyllum 
albicans, and Jungermannia atrovirene. 

JUNGERMANNIACEAE 

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

Jungermannia sphaerocarpa Hook. 8208, 5b. Found only on 
ridges in  wet sandy soil, mixed with Pogonatum urnige- 
rum, Lopkoxia cf .  groenlandica, and DioranelEa subulata. 

Mylia a n m l a  (Hook.) Gray. 7564. 13a. Found only in a 
drain channel at an altitude of 650 feet near Chitka Point, 
intermixed with Sphugmum papillosum, S. squmoszum, 
Anthelia julacea, Ccphalozia ambigua, Pellia neesiana, 
Cfymnocolea inflata, Lophozia alpestris, and Cephalozia 
bicuspidata. 

Mylia taylori (Hook.) Gray. 7355, 4c; 7338, 4c; 7424, 4b. 
Found only on moss mounds in the Empetrum heath and 
in  wet areas of  the heath, where i t  formed tu f t s  with 
Lophozia cf .  groenlandica and Orthocaulis binsteadii. 

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

Nardia geoscyphus (DeNot.) Lindb. 8232, 13b; 8235, 13b. 
Found inly i n  alpine meadows; grows with Lophozh 
opacifolia. 

Nardia scalaris (Schrad.) Gray. 7265, 4 f ;  7300, 4g; 7359, 
2b; 7375, 14a; 7387, 10a; 7389, 8a;  7523, 4 f ;  7524, 4 f ;  
7526, 4 f ;  7593, 13a ; 7667 4 f ;  7668, 4 f ;  7841, 4 f ;  7842, 4 f ;  
7877, 4 f ;  7879a, 4 f ;  8036, 10c; 8050, 6 a ;  8231, 4e; 8233, 
4e; 8358, 4 f .  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. obovata. This 
specimen was examined by Doctor Amakawa (written 
commun., 1968),  who expressed his opinion that is must 
belong to this species. 

LEPIDOZIACEAE 

Bazzania tricremta (Wahlenb.) Trevis. 7,927, 4c. 7541, 4c. 
Found only on moss mounds in the Empetrum heath. 

Microlepidozia makinoana (S t . )  Hatt. [Lepi&ozia tricho- 
ohdus K. Miill. Microlepidozia silvatica (Evans) Jorg.]. 
7242, 4c; 7261a, 4g ; 78-41, 4c; 7343, 4a. Found only in  the 
Empetrum heath. 

Chiloscyphus patlescens (Ehrh.) Dum. 7177, 9a ; 7179, 9a ; 
7202, 4g;  7288, Ba; 7.391, 8a;  7857, 4e. Forms mats in  
shallow rapid streams with Brachythecium asperrimum; 
elso grows on frost scars with Scapania paludosa, and 
along pool banks in the flmpetrum heath. 

Lophwolea cuepidata (Nees) Limpr. 7352, 2b; 7553, 2b;  
7639, 3b ; 7644, 3b ; 7863, 13a. Grows as pure colonies or 
intermixed with Plagiothecium roeseanum on sandy 
banks above the seashore ; also in crevices o f  wet breccia 
sea cliffs,  and with Rhytidiadelphus squarrosus and 
Radula polyclada in ,a stream margin at  Bird Oape. 
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LOPHOZIACEAE 

**AnwtrophyZlum sphenoloboides Schust. (See Scbuster, 1969. 
p. 741.) 7242, 4c; 7243, 4c; 7258, c. per., 4c. Found only 
a t  the summits of small moss mounds, intermixed with 
Dicranum groenlandicum, Cephalozia leucantha, and 
Microlepidozia makinoma. This species was represented 
in the entire material by only a few stems scattered 
through tufts of other bryophytes. I (Persson), with 
hesitation, identified i t  a s  Lophoxia 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. Kihgawa 
(written commun., 1968) examined this specimen and 
wrote, "Shacklette No. 7258, which was identified by you 
a s  Lophozia porphyrobuca, seems to be very different 
from the latter species in the brownish coloration of the 
plants, the rounded leaves (not longer thaln wide), and 
elspecially in the  paroicous inflorescence. I have never be- 
fore seen such a species. I think that  it is  a new species 
related to Zsopaches biwenatue, from which i t  differs 
chiefly in  the female bract and the perianth mouth. How- 
ever, the material i s  too scanty t o  desmibe a new 
species." 

Several weeks later, Dr. Kitagawa, while examining 
specimens in  Dr. Sinske Hattori's herbarium, discovered 
thlat the Amchitkan hepatic was a species of AnastrophyZ- 
Zum 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 inflata (Huds.) Dum. forma. 7338, 4c; 7540, 
4b ; 7564,13a. On wet areas in the Empetrum heath, inter- 
mixed with Oncophorua ?oahlenbergii, Calypogeia tri- 
chomanes, and Diplophyllum albicans, and in drain chan- 
nels a t  an altitude of 650 feet. 

I n  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 infiata complex, I have 
formed the opinion that  G. acutiloba represents only a 
modification of G. inllata; 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 ; 
Cephalozia montana Horik., 1932 ; Gymnocolea montana 
(Horik.) Hatt., 1948 ; Gymnocolea inflata (Huds.) Durn. 
subsp. montana (Horik.) Hatt., 1958; and Gymnocolea 
montana (Horik.) Hatt. var. acuta Hatt. According to 
Kitakawa (1966, p. 113), the species grows "on muddy 
soil and mires a t  high altitudes." 
I have studied good material of the Japanese G y m m l e a  

and, with Kitagawa, have observed that  it  is possible to 
find forms in some specimens which, according to Kitagawa 
(1966, p. 113). ' I .  . . are quite similar to G. inflata, another 
polymorphic species." Kibagawa (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 Hemisphere. 
They a re  all polymorphic and related so closely to each 
other that  G. acutiloba and G. marginata could be regarded 
a s  varieties or subspecies of G. infiata." He added (1966, 
p. 113), "However, most forms including the type specimens 
of G. mwginata and G.  montana are  rather definitely dif- 
ferent from G. infiata in the following features: The plants 
are  less flaccid, the leaves a re  broader and more or  less 
concave (sometimes even canaliculate), and the leaves a re  
rather regularly arranged (leaves on a shoot spread a t  
similar angles) and dorsally secund. These differences seem 
to be sufficient to make G. marginata 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, i t  shares the only important character 
of this taxon-the fairly acute leaf lobes. I t  is noteworthy 
that  Hattori (1958) described a variety acuta of G. montana 
which Kitagaw.a (1966) placed a s  a synonym of G. mar- 
ginata but otherwise did not describe. The Aleutian form 
differs from both G. acutiloba and B. marginata in  the dis- 
tinctly stronger walls, especially a t  the corners, of its leaf 
cells. The broad leaves, a s  found in the Amchitkan material, 
a r e  occasionally found also in European specimens; the 
only leaf of Gymnocolea inflata which Macvicar (1960) 
illustrated in his well-known hepatic flora of Great Britain 
could a s  well have been taken from a figure of the Japanese 
Gym.nocolea. The floras also commonly note that  the leaves 
can be concave and even canaliculate. Because the habitat 
of G. inflata ranges from xerophytic to very hydrophytic, 
the species is extremely variable. Apart from the more 
comnlonly used handbooks and floras, 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 little known 
outside Scandinavia. 

Gyrnnocolea inflata is  widely distributed in  the Northern 
Hemisphere; i t  is found, among other places, in Siberia, 
Greenland, and Iceland. I n  North America i t  occurs through- 
out the continent; i ts  northernmost known locality in 
Alaska is Mount McKinley National Park, and i t  is also 
reported from Yukon Territory. 

I n  summarizing, I consider the Gymnowlea 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 a s  one of the so-called copper mosses. 
Lophoxia alpestris (Schleich.) Evans, 7524, 4 f ;  7564, 13a;  

7599, 13a ; 7665, 6a ;  826.8, 13b; 8333, l a b ;  8234, 13b; 
8235, 13b. Commonly occurs in  alpine meadows or  snow- 
bed communities, but it was also found in a wet sedge 
meadow with Pellia neesialul and on a peat bank. 

Lophozia cf. groenlandica (Nees) Bryhn. 7424, 4b; 7425, 
4b ; 7524, 4f; 7525, 4f ; 7528, 4 f ;  8018, 14b; 8202, 5b. Most 
common on the low plateaus but also found on a high- 
altitude bedrock outcrop. No. 7525 was named by Dr. 
Kitagawa, who also studied No. 7528 and agreed w5th 
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 o f  the species, except 
for the somewhat larger leaf cells." 

*Lophoxia incisa (Schrad.) Dum. (See Permon, 1968.) 7879, 
4 f ;  8018, 14b; 8019, 14b; 8285, &. Found on peat banks 
land andesite rock outcrops at both high and low altitudes. 

**Lophoxia opacifolia 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 c f .  wenzelii (Nees)  Steph. 7556, 14a; 7568, 12a. 
(Specimen 7568 was identified by Dr. Kitigawa.) Found 
in patches o f  'turf on a solifluction terrace and on a high- 
altitude bedrock outcrop. 

Orthooaulis binsteadii (Kaal.) Buch. 7338, 4c ; 7340, 4c ; 
7341, 4c ;  7424, 4b ; 7425, 4b ; 8281, 14b. Found in the 
Empetrum heath, usually intermixed with many other 
bryophytee on moss mounds, and on a high-altitude bed- 
rock outcrop. 

Orthocaulis floerkei (Web. & Mohr) Buch. 8262, 4f .  Found 
only on a peat bank above a sm'all spring at Chitka Cove. 

Sphenolobus minutus (Crantz) Steph. 7,941, 412; 7242, 4c; 
7244, 4c;  7341, 4c;  8281, 14b. Found on moN mounds in 
the Empetrum heath and on high-altitude bedrock out- 
crops. 

**SphenoZobus saccatulus (Lindb.) K.M. 1906-14 [Jungerman- 
nia minuta var. grandis Gottsche Mss.; J. rigida Lindb. 
j3 grandis Lindb. 1879 ; J. saocatula Lindb. 1883 ; Cephalo- 
ziopsis saccatula. Schffn. 1893 ; Sphenolobus minutus var. 
grandis S. Am.  & 0. Martensson 19591. 7424, 4a. Found 
in the Empetrum heath in t u f t s  o f  Pogonatum alpinum, 
intermixed with Lophoxia cf .  groenlandica, Mylia taylori, 
and Orthocaulis binsteadii. This is the first report o f  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 solifluction slopes. 

MARSUPELLACEAE 

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

Marsupella emwginata (Ehrh.) Dumort. 7230, 8a ; 7234, 
5c; 7567a, 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-n a moss mound. Surprisingly, this conspicuous 
liverwort was not found rat other locations; apparently, 
i t  is actually rare on 'the island. 

RADULACEAE 

Radula polyclada Evans. 7863, 13a; 7864, 13a. Found only 
at the margin o f  a m a l l  stream at Bird Cape, with 
Rhytidiadelphus squawosus and Lophocolea cuspidata. 

SCAPANIACEAE 

Diplophyllum albicans (L . )  Dum. 7241, 4 f ;  7334, 4g; 7392, 
8a ; 7540, 4b; 7567, 12a; 7569, 12b; 7593, 13a; 7900, 12a; 

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

Diplophyllum taxifolium ( 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 of 950 
feet. 

Scapania irrigua (Nees) Dum. 7482, 4b ; 8264, 9a. Grows on 
wet peat banks and in small drain channels in peat. 

Scapania paludosa K. Miill. 7202, 4g; 7217, 13a ; 7219, 5c; 
7225, 4b ; 7226, 4b ; 7459, 8c ; 7589, 13a ; 7864,4e ; 8212, 8a. 
Occurs at wet locations on the Empetmm heath; at 
places forms mats in small pools that support Siphula 
ceratites; also in snow-bed communities. 

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

Soapania subalpina (Nees) Dum. 8293, 7b. Found only in 
a rock-bottomed pond ; grows submersed with Limosetla 
aquatica. 

Scapania undulata (L . )  Dum. 7287, 9a ; 7288, 9a ; 7390, 8a ; 
7856, 4e. Found in  water o f  small pools with Nardia 
scalaris and Chiloscyphus pallescens, and in streams with 
Brachythecium asperrimum and Chiloscyphus pallescens. 

Order METZGERIBLES 

ANEURACEAE 

Riccardia latifrons Lindb. 7338, 4c; 7455, 5a. On a small 
moss mound, with Ptilidium ciliare, Yy l ia  taylori, 
Odontoschisma elongatum, and Ortkocazltis binsteadii; 
also found in  a bog with Sphagnum magellanicum, 8. 
squarrosum, and S. teres. Dr. E. R. B. Little (written 
commun., 1968) wrote, "No. 7338 is good Riccwdia 
latifrow~, and I am almost sure that No. 7455 is the same 
species." 

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

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

BLASIACEAE 

Blasia pusilla L. 7667, 4f .  Found only in a peatbank com- 
munity with Nardia scalaris, Dicranella subulata, and 
Cephaloxia bicuspidata. 

DILAENACEAE 

Pellia neesiana (Gottsche) Limpr. 7564, l 3a ;  7665, 6a. 
Found in wet sedge meadows with Lophoxia alpestris and 
i n  snow-bed communities with Sphagnum papillasurn, S. 
squarrosum, Anthelia julacea, Alylia anomala, and other 
bryophytes. 
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Order M A R C H m U L E S  

Conocephulum colvicum (L.) Dum. 7198, 4e. Found only in 
streamside communities on sheltered banks in  the Empe- 
trum heath ; easily identified in the field by i ts  spicy odor 
af ter  it  has  been crushed. 

Mmrchantia polymorpha L. 7285, 3b; 7402, 8a; 7604, lob. 
Not common ; found only on the mud bottom of a drained 
spool, in a n  open steel barrel, and on ,thin soil of coastal 
cliffs. 

SPRAGNOBRYA 

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

Sphagnum compmtum Lam. & DC. 7590,13a ; 7676, & ; 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 S&p. 8237, 13b ; 8238, 13b. Found only 
i n  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. 7564, 13a ; 7661, 6a ; 7663, 5a ; 
7672, 4f; 7969, 5a. Most common a t  high altitudes in  
drains from snow beds, but also found on wet peat banks 
and wet sedge meadows of t'he low plateaus. Dr. Elsa 
Nyholm kindly determined specimen No. 7969. 

Sphagnum squarroszcm. Sw. em Crome. 7452, 5a ; 7564, 13a;  
7661, 6 a ;  8293, 7b. A principal component of bogs on the 
low plateaus; also found in wet sedge meadows and in 
snow-bed communities. 

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

Sphagnum teres (Schimp.) Bngstr. em C. Hartm. 7454, 5 a ;  
7663, 6 a ;  8260, 4e. Abundant in  bogs and wet sedge mea- 
dows of the low plateaus; usually bright green in color. 

ANDREAEOBRYA 

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

EUBRYA 

AMBLY STEQIACE,AE 

Amblystegiwm serpens (Hedw.) B.S.G. 8203, 5b;  8204, 3d. 
Found on a turf bank above the beach near Makarius Bay, 
growing with Leptobryum p y r i f o m  and Bryum steno- 
trichum; also Found in a wet sandy borrow pit with Phi- 
h o t i s  amerioana. 

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

Campylkm stellaturn (Hedw.) C. Jens. 7975, 4e; 8212, 8a. 
Submerged in a small pool in the Empetrum heath, grow- 
ing with Drepanocladus revolvens and Scapada  paludosa; 
also found at the margin of a small stream in the heath. 

C r a t m u r o n  filicinum (Hedw.) Spruce. 7636, l a  ; 7644, 3b ; 
7645, 3b ; 7647, 3b ; 7983, 3b. Found on dripping sea cliff@, 
commonly with Ulota phyllantha, Bryum lapponicum, 
Schistidium maritimum, and Platydictya jungermannio- 
ides; also found a t  other sites on the seashore. 

Drepmcladus  fiuitans (Hedw.) Warnst. 8284, 6a. Found 
only in  wet moss-lichen mats with Polytrichum longise- 
t m ,  on the  lower terrace a t  Cyril Oove. 

Drepmcladus  retwlvena (Sw.) Warnst. 7219, 13a;  7226, 
5c; 7567a, 12a ; 7975, l ab  ; 8212, 8a. Occurs a t  pool mar- 
gins, in streams from snow beds and alpine meadows, 
and  in fell-fields on the mountain summits. 

Drepmoladus  uncinatus (Hedw.) Warnst. 7188, l l b  ; 7189, 
l l b  ; 7249, 14a ; 7327, 4c ; 7358, 2c ; 7380, 10c ; 7567a, 12b ; 
7887, 12a ; 7973, 156 ; 8006, 4d;  8007, 4d. Abundant in 
many different habitats and distributed throughout the 
island. 

Hygrohypnum bestii (Ren. & Bryhn ex Ren.) Holz. em 
Broth. 7178, 9a ; 7621, 9a ; 8048, 9a. Found only a t  the 
margins of, o r  submersed in, swift streams on the low 
plateaus, commonly growi,ng with Hygrohypnum ochra- 
oeum, Brachytheciwm aspmimum, and Chiloscyphus 
pallescene. 

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

Platydictya junge~nccnnioides (Brid.) Crum. [Amblyste- 
g ie lb  sprucei (Bruch) Loeske]. 7180, 3b; 7182, 3b ; 7646, 
3b;  8275, 4e. Occurs in  crevices and under small rock 
shelves of breccia sea cliffs, a t  two locations growing with 
Mieliohhoferia m,acrooarpa (Shacklette, 1967) ; also found 
on soil at the margin of a small stream in the heath. 

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

B a r t r m i u  ithyphylla Brid. 7641, 3b. Found only on thin soil 
o v a  breccia sea cliffs. 

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

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

Philonotis fontana (Hedw.) Brid. 7202, 4g; 7203, 4g; 7217, 
5c. On wet disturbed mineral soil, commonly forming 
large mats. 
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BRACHYTHECIACEAE 1 first collected in  Alaska on Sitkalidak Island by Eyerdam 

**Brachythecium acutum (Mitt.) Sull. (See Persson, 1968.) 
7380, 10c; 7850, 4a ;  7973, 15b. Found in Empetrum mats 
near Constantine Halibor, on broken macadam runways, 
'and on wet boards in a World War I1 building. 

Brachythecium albicans (Hedw.) B.S.G. 7 1 8 9 , l l b  ; 7358,2c ; 
7381, lOc ; 7981, 4d ; 8002, 12b ; 8291, 4f. Commonly found 
on sparsely vegetated rocky or sandy soil, with Rhacomit- 
rium lanuginosum, R. ericoides, Drepanocladus uncinatus, 
and Ceratodon purpureus, but may also be found in other 
habitats. 

Brachythecium asperrimum (Mitt.) Sull. 7177, 9a ; 7224, 5c ; 
7287, 9a ; 7343,4a ; 7380,lOc ; 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, 4c ; 7269, 3a ; 7270, 3a ; 7271, 3a ; 7343, 4a ; 7350, 
2b ; 7351, 2b ; 7355, 2b ; 7382, 10c ; 7649, 3b ; 7902, 4e ; 7973, 
15b; 7977, 4e. This species is widespread a t  low altitudes 
and is usually abundant on sea cliffs. At places on the 
Pacific Ocean coast cliffs, i t  is the only bryophyte found. 

BRYACEAE 

*Anomobryum concinnatum (Spruce) Lindb. [A. pliformis 
(Dicks.) Solms var. concinnatum (Spruce) Loeskel. 
(See Persson, 1968.) 7670, 4f. Found only on a n ~ e t  peat 
bank near Constantine Harbor, with CephaZoxia bicuspi- 
data, Bryoerythrophyllum recurvirostrum, Pohlia nutam, 
Pogonatum urnigerum, and Bryum arcticum. 

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

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

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

*Bryunt Zapponicum Hag Kaur. [B. salinum Hag.] (See Pers- 
son, 1968.) 7542, 3b;  7640, 3b; 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, 
lOe; 8206, 3d. This moss, with Tetraplodon mnioides and 
P l w o z i u m  schreberi, grew on decomposed animal car- 
casses; i t  grows also on mineral and organic soil on 
Amchitka Island. 

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

*Mielichhoferia macrocarpa (Hook. ex Drumm.) Bruch & 
Schimp, em Jaeg. & Sauerb. (See Persson, 1968.) 7181, 
3b;  7182, 3b;  7541, 3b ; 8208, 3b. Shacklette (1967) dis- 
cussed this "copper moss" a s  i t  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 

(Persson, 1968)-not on Amchitka Island, a s  erroneously 
stated by Shacklette (1967). 

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

Pohlia cruda (Hedw.) Lind,b. 7354, 2b; 7651, 3b;  8264, cf., 
4f. Found near the seacoast on sandy soil, breccia cliffs, 
and peat banks. 

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

OLIMACIACEAE 

Climacium dendroides (Hedw.) Web. & Mohr. 7194, 4e; 
7195, 4e. Found at only one location-on wet soil by a 
small stream in the Empetrum heath. Apparently scarce ; 
this distinctive moss i s  very easy to  recognize in the field. 

DICRANACEAH 

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

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

Arctoa fulvella (Dicks.) B.S.G. 7853, c. fr., 12a. I n  a high- 
altitude fell-field, growing with DipEophyZZum ta~ i fo l ium 
and R h a c d t r i u m  brevipes. 

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

Dieranella heteromalla (Hedw.) Schimp. 7524, 4f;  7 5 2 6 , 4 f ;  
7528, 4f ;  7877, 4 f ;  8050, c. fr., 5b. Commonly found on wet 
peat banks; also found on wet sandy soil near Clevenger 
Lake. 

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

*DicraneZZa subulata ( Hedw. ) Schimp. (See Persson, 1968.) 
7385, 10a;  7386, 10a;  7668, 4f ;  8201, 5b; 8203, 5b. This 
moss is fairly common on the island, and it is surprising 
that i t  has not been found earlier in the Aleutian Islands. 

D i c r a n m  angustum Lindb. 7453, 5a. Found only in a low- 
altitude bog, with Sphagnum magellanicum, S. squar- 
rosum, and S. teres. 

Dicranum elongatum Schleich. ex Schwaegr. 7258, 4c ; 
7339, 4c;  7340, 4c; 8246, 4d. A common species a t  the 
summits of moss mounds. I t  was found on one organic 
bird-perch mound, where it  was abnormally dark green 
and very robust. 

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

D i c r a n m  groenlandicum Brid. 7242, 4c. The dominant moss 
on the summits of some small moss mounds. 

Dicranum howellii Ren. & Lesq. 7233, 4 a ;  7252, 14a; 7325, 
4c ; 7326, 4c ; 7977, 4e ; 8003, 12b. Very common in a wide 
variety of habitats. According to Persson (I-), prob- 
ably all  Aleutian collections named D. scoparium belong 
to this species. 
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Olzoophmus wahlenbergii Brid. 7223, 5c ; 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 a s  much a s  40 cm 
high. These polsters a re  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, 2c ; 7376, 14a ; 7378, 10c ; 7402, 4b ; 7483, lOa ; 8289, 
l a .  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 Calamagrostis 
nutkdnais  on a roadside bank of mineral soil, and on 
wet sandy soil in  a Philonotis-Parnassia community. 

ENTODONTACEAE 

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

FONTINALACEAE 

Pontinali.8 nemexicana Sull. & Lesq. 7176, 9a ; 7240, 9a ; 
7447, 9 a ;  8207, 9a. Grows submersed in swift clear 
streams of the Empetrum heath. The "fronds" are  a s  
much a s  60 cm long, and some of them frui t  abundantly. 

GRIMMIAOEAE 

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

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

Rhacomitrium ericoides Brid. [R. canescens (Hedw.) Brid. 
Tar. ericoides (Brid.) B.S.G.] 7857, 242; 7361, 2c; 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 fascicutare ( Hedw. ) Brid. 7373, 14a ; 7508, 
3b;  7556, l l a ;  7878, 4€; 8001, 12b; 8280, 14b. Found on 
sea cliffs, low- and high-altitude rock mounds, and soli- 
fluction terraces. 

Rhacomitrium la?~uginoszcm (Hedw.) Brid. 7190, lla ; 7191, 
1 l b  ; 7207, 4c; 7247, 14a ; 7251, 14a ; 7314, 4c; 7315, 4c; 
7862, 2c ; 7372, 14a ; 7568, 12b ; 7889, 1% ; 7892, 12a ; 7901, 
1% ; 7990, 12a ; 8020, 4d. Very abundant throughout the 
island. Probably initiates mound formation more com- 
monly than any other moss on the island. 

Schistidium apooarpum (Hedw.) B.S.G. [Csrimmia apocarpa 
Hedw.]. 7366, 2c. Unattached polsters of a spheroidal 
shape that  were composed of this species were described 
from Amehitka Island (Shacklette, 1966), growing on 
a pebbly sand dune near Cyril Cove. 

Scha'stidium maritimum B.S.G. [Grimmia mam'tima Turn.]. 
7267, 3a ; 7272, 3a ; 7274, 3c ; 7507, 3c ; 7649, 3b ; 7650, 3b ; 
8025, 3a. Apparently a strict halophyte; grows only on 
rocks that  receive sea spray or waves. 

HYLOCOMIACEAE 

Eylocomium splendens (Hedw.) B.S.G. 7208, 4c ; 7228, 4a ; 
7307, 1%; 7312, 1Qa; 7329, 4c; 7331, 4c; 7649, 4c. Found 
only on the low plateaus, usually mixed with the common 
mosses of the heahh, or on moss mounds ; a t  places it is the 
dominant moss on the collapsed summits of old mounds. 

HYPNACEAE 

Hyfmum cupressiforme Hedw. (See Persson, 1968.) 8007, 
14b. Found only on a n  andesite bird-perch mound near 
Buoy Point, growing with Drepalzocladus uncinatus and 
Pogonatum alpinurn. 

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

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

Ptilium crista-castrensis (Hedw.) DeNot. 7130, 4a ;  7306, 
4a. Usually sparse, but a t  several locations on the Empe- 
truni heath i t  was observed to form almost pure colonies 
5 sq m or  more in size. 

LEUCODONTACEAE 

Antitrichia curtipendula (Hedw.) Brid. 7209, 4c ; 7210, 4d ; 
7248, 14a ; 7250, 14a ; 7313, 4c ; 7318, 4c ; 7328, 4c ; 7330, 
4c ; 7331, 4c ; 7343, 2b ; 7890,12b ; 8002,12b,; 8008, 4d. C1Om- 
mon, and a t  places very abundant, on the Empetrum 
heath ; also found on bird-perch mounds and on solifluction 
terraces. Its yellow color makes i t  conspicuous a s  the 
summit moss on many "mature" moss mounds, 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, lob ;  740.2, 8 a ;  7483, 4a ;  7524, 4f ;  7526, 4f ;  7528 
4f ; 7862,4e ; 8264,4e ; 8284,6a. A common species on many 
different substrates throughout the island. 

Mnium 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 pseudopwnctatum Bruch & Schimp. (See Persson, 
1968.) 7196,4e ; 7203,4g; 7260,4e ; 7458,5a. Found only a t  
low altitudes, usually on very wet soil and in bogs. 

ORTHOTRICHACEAE 

Ulota phyllantha Brid. 7271, 3 a ;  7.873, 3c;  7364, 2c; 7507, 
3b;  7638, 3b;  7911, 3b; 8024, 4d. Found on rocks near 
the sea, and, a t  one location, on a n  organic bird-perch 
mound. A facultative halophyte. 

PLAGIOTHECIACEAE 

Plagiothecium roeseanum B.S.G. 7353, 2b. Found only on 
sandy banks above the beach a t  Cyril Cove, growing with 
Eurhynchium praelongum, Lophocolea cuspidata, and 
Pohlicc cruda. 

Plagiothedum undulatum (Hedw.) B.S.G. 7227, 4a ;  8259, 
13b; 8273, cf., 4f. Occurs sparingly a s  single strands in 
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the moss mat of the Empetrum heath and in alpine *Tortula mucronifolia Schwaegr. (See Persson, 1968.) 7530, 
meadows. I 21; 7551, 2b; 7532, 2b; 8247, Sb. I n  loose sand of dunes 

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. 8254, 13a. Found 
only on soil by a stream that  flowed from a snow bed a t  
Chitka Cove. 

Pogonatum alpinum (Hedw.) Rijhl. 7229, 4 a ;  7252, 14b; 
7311, 4a ; 7384, cf., 4f ; 7402, 8a ; 7425, 4b ; 7523, 4f ; 7841, 
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 i t  grew with Marchanth 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 i n  peat during World 11. 

Pogonatum urnigerum (Hedw.) P. Beauv. 7261, 14a;  7865, 
4f ; 7300, lOa ; 7355, 2b ; 7356, 2c ; 7385, 10a ; 7481, 10a ; 
7672, 4 f ;  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, 4f. On moss 
mounds and peat banks of the low plateaus. 

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

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

Polytrichum Zongisetum Brid. [P. gvacile Sm.]. 8284, 621. 
Found only Tn wet moss-lichen mats on the lower terrace 
a t  Cyril Cove, with Drepanocladus fuitans. 

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

Polytrichum strictum Menz. ex Btid. 7335, 4c. Found ongy 
on a small moss mound. 

POTTIACEAE 

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

Bryoerythrophyllum recurvirostrurn (Hedw.) Chen. 7671, 
4 f ;  8270, 9 a ;  8276, 3a. Found growing with Anombryum 
concinnatum, Pohlia nutans, Pogonatum urnigerum, and 
Dieranella subulata on a peat bank a t  Constantine Harbor 
and in a spring on a deposit of limonite, where it was 

near the coast and on breccia sea cliffs. 

RHYTIDIACEAE 

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

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

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

SPLAUHNACEAE 

Tetraplodon mnioides (Hedw.) B.S.G. 7514, 15a; 7880, 15a;  
7968, 15a;  8242, 15a. Entirely restricted to decomposed 
carcasses of birds and ra t s ;  i t  forms dense polsters that  
fruit  profusely. 

THUIDIACEAE 

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

ANNOTATED LIST OF LICHENS 

By WILLIAM A. WEBEB,' JAMES A. EBDMAN, and HILDTJR KBOQ' 

Shown below is  the only published list of lichens that grow on 
Amchitka Island, and all species on the Isst a re  new records for  
this island, unless otherwise noted. To our knowledge, the only 
former Amchitkan collections of significance a re  those made 
by Eiric Hult6n on July 9, 1932, and t h w e  of Geprge A. Llano 
made on August 22, 1947. Inventories of lichens collected from 
the Aleutian Island chain were published by Hedrick (1936) and 
Degelius (1937). 

Duplicates of specimens cited in this list that  were collected 
by Hansford T. Shacklette in November and December 1965 
were identified by Krog. All subsequent collections were identi- 
fied by Weber, except those of Stereocaulolz 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 Parmeliopsis a m  
b igw identified by Mason E. Hale, Jr., Smithsonian Instiltutim, 
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 a s  possible. Collection numbers, in italics, are  those of 
Shacklette, unless otherwise specified ; they follow the species 
name. The habitat and vlant community from which a species 
was taken, designated by numbers and letters, a s  set forth 
in  the section "Description of the Island and Its Vegetation" of 
this report, follow the collection number. 

Pottia heimii (Hedw.) Fiirnr. ex Hampe sens. lat, 7184, 
3b; 8203a, 5b ; 8204, 3b. Found growing with Amphidium 
lapponicum on breccia sea cliffs a t  Cyril Cove and on 
sandy soil of a borrow pit near Makarius Bay, associated 
with Philonotis americana. It a'lso grew on turf banks a t  
Makarius Bay, associated with Amblystegium serpens, 
Leptobrym pyriforme, and Bryum stenotrichum. 

heavily incrusted with iron compounds. 

Baeomyces placophyllus Ach. Erdman 646,15b. On a wooden 
sill of a World War I1 hut above Constantine Harbor. 

Cladonia alpestris (L.)  Rabenh. Hutchison s.n. ; 8023, 4d ; 
Erdman 613, 12b. Hutchison (1937, p. 144-145) reported : 

/ CLADONIACEAE 

University of Colorado Museum, Boulder, Colo. 
Batanictal Museum, Oslo, Norway. 
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"The yellow-grey Cladonia alpestris, one of the reindeer 
mosses, formed the groundwork of the moors [of Am- 
chitka], into which the foot crunched a s  if walking on 
snow. I t  was mixed with empetnun * * *." She un- 
doubtedly was referring to the dominant Cladonia pa- 
cific~, 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 (Flilrke) Schaer. Erdman 653, 4c; 
Erdman 666, &. Uncommon ; found on a few moss mounds 
and a t  the edge of a tundra pool. 

Cladonia arbuscuba subsp. berlngiana Ahti [C. sylvatica 
(L.) Hoffm.]. Stevens 8.n. ; 7539, 4c. On the summit of a 
tundra mound above Cyril Cove. Merrill (1929, p. 42) 
stated bhat "D. H. Stevens found the species [C. sylvatisa 
subsp. sylvestris Oed.] a t  Amchitka and Ilac Islands, 
and it has come to hand from Tanana crossing." No habi- 
bat was given. 

Cladonia bellidiflora (Ach.) Schaer. 7245,4c; 7332, 4c; 7513, 
4a ; 7596, cf., 14b ; 7602, 14b ; 8012, 4a ; Erdman 595, 8b. 
Widespread but not abundant; found in a variety of 
habitats. 

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

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

Cladonia gracilis (L.) Willd. 7.902, 15d ; 7509, 4a ; 7669, 4f ; 
Erdman 608, in part, 4f; Erdman 609, in part, 4 f ;  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. impexa Harm.]. 7210, 4c; 7.923, 
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 a s  seen 
from the  a i r  (fig. 8). 

Cladonia pyxidata (L.) Hoffm. 7290, 10c; Erdman 619-A, 
15d. Sparse, except in burned areas, where i t  is abundant. 

Cladonia rangiferina (L.) G. H. Web. e a  Wigg. Erdman 
582, 13b. Observed only on a thick Empetrum mat in  a 
small valley above Ch'itka Cove ; apparently uncommon. 

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

LECANORACEAE 

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

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

Ionaspw epulotica var. arctica (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, 2c; 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 Leomora species that has gone 

from a crustme to semi-fruticose growth due to sand 
abrasion and deposition." 

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

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

Lecanora m t a n e a  (Hepp) Th. Fr. Erdman 670, 4e. With 
bryophytes in  a streamside community. 

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

Ochrolechia frigida (Sw.) Lynge. Hultdn 8.n. (Degelius, 
1937, p 126) ; 7277, 3d;  7555, 14a ; 7597, 14b; 7895, 12a ; 
7898, 12a;  Erdman 565, 4 a ;  Erdman 566, 4a ;  Erdman 
610, l l a  ; Erdman 663, 14b; Erdman 673, 10c. Occurs in 
a ~ i d e  range of habitats, a t  places overgrowing the heath 
mat. Degelius (1937, p. 1%) stated that i t  "seems to be a 
very common species on these [Aleutian] islands." This 
taxon is  highly polymorphic. 

Placopsis gelida (L.) Linds. [Lecunora gel* (L. ) Ach.]. 
Hultdn s.n. (Degelius, 1937, p. 125) ; 7297, 14a;  Erdman 
596, 10c. Common, especially on loose cobbles of old 
roadbeds. 

LECIDEACEAE 

Bacidea sp. Erdman 643,14a. On andesitic tuff breccia rocks. 
Leoidea cf. aleuticu Degel. Erdman 629, in  part, 14a. On 

andesite sill or flow boulders. 
Lecidea arme?uiaca (DC.) Fr. Erdman 592, 14b. Common 

on high-altitude basaltic rocks above Chitka Cove. 
Lecidea elegmtior H. Magn. Erdmam 589, 14b. On high- 

altitude basaltic rocks above Chitka Cove. Not listed by 
IHale and Culberson (1966) ; first reported for North 
America by Weber and Viereck (1967). 

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

Lecidea macrocarpa (DC.) 'Steud. [L. platycarpa Ach. ; 
L. steriza (Ach.) Vain.]. Erdman 590, 14b; Erdmam 597, 
10c ; Erdmam 639, in  part, 14a ; E r d m m  642,2c. On breccia 
rocks, extending from sea level to high-altitude fell-fields. 

Lecidea cf. symmicta (Ach.) Ach. Erdman 604, 15b. Found 
on the winderoded wooden frame of a World War 11 
hut. 

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

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

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

Rhizocarpon geographicum (L.) DC. H u l t h  8.n. (Degelius, 
1937, p. 117) ; Erdman 661,14b. On an andesite outcrop of 
a scree ridge above Chitka Cove. 

Rhizocarpon hochstetteri (KGrb.) Vain. Hultdn s.n. (&gel- 
ius, 1937, p. 117) ; Erdman 629, in part, 14a ; Erdmam 639, 
14a. Apparently common on rock outcrops throughout the 
island. 

Toninia lobulata (Somm.) Lynge. Erdman 640, 4f. 
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;  
Erdman 607, 4f. Collected from soil or peat banks a t  both 
ends of the island. 

Pertvnaria hultenii Erichs. Erdman 588, 14b. Saxicolous ; 
on basaltic outcrop above Chitka Cove. 

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

PARMELIACEAE 

Cetraria ciliaris Ach. [C. orbata (Nyl.) Fink]. Erdman 572, 
15b. On a felled utility pole ; possibly an adventive species 
introduced during World War I1 occupation. 

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

Cetraria ericetorum Opiz [C. crispa (Ach.) Nyl. ; C. island- 
ica var. crispa (Ach.) Nyl.]. Erdman 581, l3b ; Erdman 

Psoroma hypnmum (Vahl) S .  Gray. Erdman 633, in part, 
4d. At the base of a n  organic bird-perch mound. 

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. wesia. 
Rinodina turfacea (Wahlenb.) KGrb. 7982,4d; Erdman 671, 

4d. A nitrophilous lichen found on a few organic bird- 

~HYSCIACEAE 

Buellia punotata (Hoff.) Mass. [B .  pullata Tuck.]. Erdman 

per& mounds. 

apparently uncommon. 
Cetrat-ia nigricans (Rdz.) Nyl. 7897, 12a. In the rubble of a 

high-altitude rock field. 
Hypogymnia enteromarpha (Ach.) Nyl. 7282, 15b. On a 

bridge timber near Cyril Cove; possibly introduced with 
construction materials. 

Hjlypogymnia physodes (L.) Nyl. [Parmelia physodes (L.) 
Ach. ; P. duplicata var. doughlasiocla Gyeln.]. Erdman 

615, 14b. Observed and collected only above Chitka Cove ; / 

570.15b. On a felled utility pole. 
Hypogymnia subobscura (Vain.) Poelt [Parmelia sub- 

obscura Vain.]. 7897, 12a. I n  the rubble of a high-altitude 
rock field, mixed with several fruticose lichens. 

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

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

Parmelia sasatilia ( L . )  Ach. 7277a, 3c; Erdman 606, 15b; 
Erdman 621,14a. On rock outcrops above or on the beach, 
and on wooden supports of a World War I1 shed. 

Parmclia sulcata Tayl, 7275, 3c ; Erdman 605, 15b ; Erdman 
625, 14a. On breccia outcrops above or on the beach, 
and on wooden supports of a World War I1 shed. 

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

Platysmatia Facunosa (Ach.) Culb. & Culb. [Cetraria l a w -  
Mosa Ach.]. 7601, 14b. On a rock mound above Chitka 
l&ve. 

PELTIGERACEaE 

Peltigera aphthosa (L.) Willd. 7359, 4e ; 7319, 4c ; 7321, 4c ; 
Erdman 638, 14a;  Erdman 651, l l a .  A fairly common ter- 
ricolous lichen on shaded, often vertical, substrate sur- 
faces. 

Peltigera cahna (L.) Willd. [P.  oanina var. membranacea 
Ach. ; P. m e m b r m a  (Ach.) Nyl.]. Hulten 8.n. (Degelius 
1937, p. 110) ; 7261c, 4e; Erdman 623, 4d ; Erdmun 634, 
4a ;  Erdman 669, 2b. A common terricolous lichen on 
shaded, often vertical, substrate surfaces. 

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

Peltigera spuria (Ach.) DC. [P .  canina var. spwria (Ach.) 
Schaer.]. 7637, la.  Found on the soil of a second beach 
terrace a t  (Sonsbantine Harbor. 

PERTUSARIA~CIEAE 

Pertusark cwiacea (Th. Fr.) Th. Fr. Erdman 622, 14a. On 
a flow breccia outcrop. 

S P H A E R O ~ O R A ~ A E  

Sphaerophorus gbbosus (Huds.) Vain. Hultdn 8.n. (Dege- 
lius, 1937, p. 107) ; 7246,4c ; 7320,4c ; 7595,14b ; 7599,14b ; 
7897, 12a ; 7991, 14b ; 8014, 4d ; 8015, 4d ; Erdman 569, 4a ; 
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 ridges of 
Wle hummocks in the Empetrum heath. 

Stereocaulon aZpinum Laur. 7960, 2c. On a sand dune above 
Cyril Cove. 

StereocaulolL Qtemnedium (Sav.) H. Magn. Erdman 599, 
10c. Common on a gravel roadbed south of chu3tantine 
Harbor. I. Mackenzie Lamb (written commun., 1968) 
considered it  to be "a stunted, subcrushw state of 8. 
intermdium." 

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

Xtereocaulon vesuvianum Pers. [ S .  denudatum Elk:; S. 
vesuwianum var. denudatum (Florke) Lamb]. Erdman. 
612, 12b. On upland slopes above the Pacific Ocean, op 
posite Chitka Cove. 

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

TELOSCHI STACEAE 

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

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

Caloptaca sp. (Fewuginea group). Erdman 668, 2b. On the 
end of a large driftwood log. 

Xanthork candelaria (L.) Th. Fr. [Teloschistes candel- 
arius (L.) Fink]. 7369, 4d;  Erdnean 627, 14a;  Erdmrvn 
630-C, in part, 3 a ;  Erdman 649, 14a. On rock outcrops 
fertilized by birds. 

Xanthoria elegans (Link) Th. Fr. [Caloplaca elegme 
(Link) Th. Fr.]. Erdmam 637, 3a. Occurs on beach bod-  
ders and sea cliffs. Tatewaki and Kolbayashi (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 elegam 
adorns the monotonous gloomy rock surface." 

UMBILICARIACEAE 

Umbilica&a cylindrim (L.) Del. [Cfyropkora cylindrica 
(L.) Ach.]. 7367, 14a;  Erdman 628, 14a. On a n  andesilz 

boulder pile near Cyril Cove. Although Llano (1950) cited 
no collections from Amchitka Island, he  did s tate  (p. 
11) that, in the Aleutian Islands, U.  cylindriuz is "the 
dominating Umbilicaria on all exposed lava rocks, in  
association with U. proboscidea, U. hyperbwea, and U. 
torrefacta * * *." 

Umbilicaria proboscidea (L.) Schrad. 7567a, 14a ; 7506, 2c ; 
7607, 14b; 7894, 1%; Erdman 585, 12a;  Erdman 606, 
14b ; Erdman 650, 14b ; E r d m n  660, 14a ; Erdman 664, 
14a. Common on rocks in  a wide variety of habitats. 

Alectoria cf. irvingii Llano. 8015, 14b. Found on a n  ande- 
site bird perch on a high peak north of Buoy Point. We 
have not compared this collection wifth the type from 
Anaktuvuk Pass, but i t  a p w a r s  to agree well with the 
type description-that is, it resembles Cornicularia di- 
vergene, medulla Pd-, with long fissural pseudocyphellae. 

Alectoria nigricam (Ach.) Nyl. 7596, 14b. Mixed with Cla- 
donia bellidiflora at the base of a n  andesite rack mound 
m t h  of Chitka Cove. 

Alectoria ochroleuoa (Hoffm.) Mass. 7198, 14a ; 7368, 14a ; 
7552, 14a;  7555, 14a;  7886, 12a;  Erdnmn 567, 4a. A con- 
spicuous f r u t i w e  Lichen that  apparently is  of wide eco- 
logical amplitude, for i t  occurs m scattered clumps on 
breaks in the Empetrum heath, a s  well a s  on rocks at the 
highest altitudes on the island. 

Abctoria pubescens (L.) R. H. Howe [Pamnelia 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. 

Comicularia divergens Ach. [Alectoria divergem (Ach.) 
Nyl.]. 7 2 4 7 ~  14a; 7598, 14b; Erdman. 614, 14b; Erdnmn 
647, 4a ; Erdman 654, 4c ; Erdn~al t  659. 14a. Widespread, 
but most common on rock mounds and outcrops. 

Ramalina alnzquistii Vain. 7S7'0,14a ; 7906, 3c ; Erdman 626, 
14x1. On breccia cliffs and inland outcrops. 

Ramalina scoparia Vain. 7278, 3c; 7505, 3c. Commonly 
occurs with R. almquiatii. 

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

Thamnolia vernzicularis (Sw.) Ach. e s  Schaer. [T. sub- 
ulifomnis (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 i t  forms pure stands in the eroded Empetrum 
heath. A11 material fluoresces under ultraviolet light. 

VERRUGARIACEAE 

Verrucaria maura Wahlenb. ea. Ach. Erdman 650-A, 3a. 
A dominant but inconwpicuous lichen on the rocks of the 
beaches. In describing the plant communities of the 
Aleutian Is'lands, 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 

mauta, the calcivorous [sic] lichen, is distributed over 
the  supralittoral rocks, giving a dark aspect to this belt." 

SOME AL(jlAE AND OTHER PROTIST'S 

Collections of algae from three types of habitat on 
Amchitka Island were sent to me for identification. 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. 
7.@34) by H. T. Shacklette, November 22, 1965, from a 
small stream near Chitka Point : 

CYANOPHYCEAE 

Chroococcus variue A. Br. 
Gloeocapsa magma (Breb.) Kiita. 
Schizothris calcicda (Ag.) Gom. 
Schizothria lardacsa (Ces.) Gom. 
Scytonema mirabile (Dillw. ) Born. 
Stigimema minutum (Ag.) Hass. 
Stigonema ocella.tum Lyngb. 

DESMIDIACEAE 

Actinotamium cuourbita (Brbb. ) Teiling. Cells 28p-30p long, 
13p-158 broad. (PI. 1, fig. 1.) 

Cosmarium cyclicum Lund. var. arcticum Nordst. 
Comarium decedens (Reinsch) Racib. Cells 45p48p long, 

24p-268 broad, and 17p-19p thick ; breadth of isthmus 
1 8 ~ 2 0 p .  (Pl. 1, fig. 7.) 

Cosmarium obliquum Nordst. Cells 20p-23p long, 17p-18p 
broad, and 13p-14p thick ; breadth of isthmus 14p-168. 
(Pl. 1, figs. 8-9. ) 

Cosmarium tatricum Racib. Cells 41p-52p long, 23p-278 
broad, and 17p-20p thick; breadth of isthmus 18p-Zlp. 
(Pl. 1, figs. 4-6.) 

Cosmarium variolatum Lund. Cells 45p-528 long, 25p-278 
broad, and 17p-2Op thick; breadth of isthmus 12p-15p. 
(Pl. 1, figs. 2,3.) 

Cylindrooyetie brebiesonii Menegh. 
Cyli~adrocystis brebbsonii var. minor W. et  G. S. West. 
Cylindrocystis crassa De Bary. 
Mesotaenium micrococcum Kutz. 
Btaurastrum punctulatum BrBb. var. pygmaeum (BrBb.1 

W. e t  G. S. West. A quadrangular form. Length 3 6 p 4 0 ~ ,  
breadth 34p-40p ; isthmus 18p-20@ broad; cell wall uni- 
formly granulate, granules minute and acute. 

DIATOM ACEAE 

Achnanthes spp. 
Caloneis silicula (Ehrnb.) C1. 
Epithemia turgida (Ehrnb.) Kiitz. 
Eunotia arcus 'Ehrnb. 
Eunotia gracilis (Ehrnb.) Rbh. 
Eunotia lunaris (Ehmb.) Grun. var. capitata Grun. Length 

50@6p, breadth 4p. 
Eunotia praerupta Ehrnb. var. muscicola Boye-Pet. 

6Uppsala Universitets Institution for Systematisk Botanik, Uppsala, 
Sweden. 
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Eunotia praerupta var. bidens (W. Sm.) Grun. Cells 15p- 
75p long, 5p-lop wide ; striae 10-12 in lop. 

Eunotia robusta Ralfs var. diadema (Ehrnb.) Ralfs. 
Frustulia rhomboides (Ehrnb.) D.T. var. samonica (Rbh.) 

D.T. 
Gomphonema angustatwm (Kutz.) Rbh. var. prodactam 

Grun. Length 38@-45p, breadth lop-12p. 
Melosira distans (Ehrnb.) Kiitz. var. alpigena Grun. 

Breadth 7cl-gp, height of the whole cell lop-12p; striae 
obsolete, valvae conspicuously dotted. 

Pinnularia gibba Ehrnb. 
Pinnularia lata (BrBb.) W. Sm. Length 85p103p, breadth 

28p-30~ ; striae 4 in lop. 
Pinnularia microstauron (Ehrnb.) C1. 
Pinnularia viridis (Nitzsch) Ehrnb. var. rupestris 

(Hantzsch) C1. 
Tabellaria jlocculosa (Roth.) Kutz. 

DINOPHYCEAE 

Gloeodinium montanum Klebs. Diameter of cells with in- 
tegument 41p58p, without integument 2 5 ~ ~ 4 3 8 ~  ; integu- 
ment o r  cell wall thick and lamellose, colorless or yellow- 
ish or brownish ; cell content brown ; 2-celled aggregates 
with integument 57p-60pX60p-85p. (Pl. 1, figs. 20-23.) 

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

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

OYANOPHYCEAE 

Aphanothece mstagnei (BrBb.) Rbh. 
Oscillatoria amoena (Kutz.) Gom. Trichomes straight, with 

more or less attenuated and frequently curved ends, 4p-6p 
broad, not constricted or only sLightly constricted a t  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, 2p-2.5p broad, ends nonattenuated and not capitate, 
not constricted at the joints, and pale blue green; cells 
4 ~ 7 . 5 ~  long, with two granules a t  the septa; end cells 
rounded. 

Synechococcus maior Schriit. Cells oblong or ellipsoidal with 
rounded apices, 19p-21p broad, and 2-4p long ; contents 
homogeneous and blue green. 

CHLOROPHYCEAE s.1. 

Chlorella ellipsoidea Gerneck. 
Chlorella vulgaris Beyerinck. 
Cosmarium humile (Gay) Nordst. 
Cosmarium laeve Rbh. forma. Cells 2%-26p long, 17p-18p 

broad, and llp-12p thick, with 4p-5p broad isthmus ; cer- 
tain specimens have one semicell of the type, the other 
one of var. septentrionale Wille. (Pi. 1, fig. 13.) 

Cosmarium margaritiferum Menegh. 
Cosmarium meneghini BrBb. var. concinnum Rbh. Cells. 

25~-27p long, 19p-20fi broad, and 13p-14p thick; apex 
13@-14p, isthmus 4 p 5 p  broad ; cell ends truncate or often 

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

Cosmarium lzitidulum De Not. 
Cosmarium eubcrenatum Hantzsch forma. Cells 30p-33~ 

long, 25p-26p broad, and 17.5~-18.5~ thick ; isthmus 11p- 
12p broad ; semicells subtrapezo-rectangular, with flat- 
tened 4crenate ends and 4-5 crenae a t  each side ; the low 
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 38p-41~ 
long, 28p32p broad, and 20p-22p thick; isthmus 13p-1% 
broad; cell wall scrobiculate, but without a refractive 
thickening in the center of each semicelL (Pl. 1, fig. 14.) 
Compare also C. pseudonitidult~m Nordst. 

Cosmariwm subundulatum Wille. Cells 60p-65p long, 4 2 ~ 4 5 ~  
broad, and 28p thick ; isthmus 20p-22p broad ; semicells 
high semicircular with a 10-undulate margin; membrane 
distinctly punctato-xrobiculate with a large but low 
lenticular inflation in the center of each semicell. (PI. 1, 
fig. 10.) 

Cylindrocystis brebiesonii Menegh. 
Cylindrocystis crassa De Bary. 
Euastrum ansatum Ehrnb. Cells 78p-87p long, 3 9 ~ 4 %  wide, 

and 27p-29p thick ; apex 20p-22p, isthmus 13p-15p broad. 
Euastrum bidentatum Nag. Cells 53p-61~ long, 24p-26p 

broad, and about 20p thick; apex 228, isthmus lop-128 
broad. 

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

Euastrum denticulatum var. quadrifarium Krieger. Cells 
about 20p long, 16p broad, and lop thick ; apex 13p, isthmus 
4p broad. 

Euastrum didelta Ralfs. Cells 125~-135p long, 64p-66~ broad, 
and 37p-39~ thick; apex 30p31p, isthmus 2Op-21p broad. 

Euastrum elegans (BrBb.) Kutz. A typical form; cells 
30p-32p long, 20p-21p broad, and 12p thick ; isthmus 5 p - 6 ~  
broad. 

Euastrum oblongum (Grev. ) Ralfs. 
Euastrum pectinatum Br6b. Cells 74p-76p long, 46p48p 

broad, and 34p-35~ thick ; width of the polar lobe 27p-29p, 
width of the isthmus 19~-2lp. 

Hormidium m c i d u m  A. Br. Filaments - W p  broad, not 
constricted a t  the crosswalls; cells 2 3 %  times longer 
than wide ; chloroplast a unilateral plate with a pyrenoid. 

Yougeotia sp. ster. 
Oocystis parva W. et  G. S. West. Solitary o r  in families of 

2-4 cells, inclosed by the enlarged mother cell wall ; cells 
el1ipso:bal or fusiform with pointed poles, 3p-7p broad, 
7p-lOp long; chloroplasts 1-2 parietal discs, usually with- 
out pyrenoids. (Pl. 1, fig. 15.) 

Pediastrum braunii Wartm. Coenobia 7- to 10-celled, cells 
lop-16p in diameter. 

Scenedeemus acutus (Meyen) Chod. 
Scenedesmus ecornis (Ralfs) Chod. 
Scenedesmus spinosus Chod. 
Sootiella nivalis (Shuttlew.) Fritsch. Cells solitary, 

ellipsoidal, 12p-14p broad and 20p-2% long; cell wall 
colorless, with 6-8 longitudinal ribbons or low wings; 
single parietal chloroplast with one pyrenoid. 

Zygogonium ericetorum Kutz. 
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Pinnularia appendiculata (Ag.) C1. Cells 28p-33p long and 
4p-64 broad; striae about 16 in lop. 

Pinnularia brevicostata C1. Cells 83p-92p long and 13Cl-15~ 
broad ; striae 8-9 in 10h. 

Pinnularia divergens W .  Sm. Cells 58p-66p long and 15p-17p 
broad ; striae 10-12 in lop. 

Pinnularia gentilis (Donk.) C1. Cells 200p-205p long, 34p- 
36p broad ; striae 6-7 in 108. 

Pinnularia gibba Ehrnb. Cells 65p-Wp long, lop-13p broad; 
striae about 10 in lop. 

Pinnularia interrupts W.  Sm. 
Pinnularia lata (Br6b.) W. Sm. Cells 80p-858 long and 30p- 

33& broad ; striae 3 4  in lop. 
Pinnularia maior (Kiitz.) C1. 
Pinnularia microstauron (Ehrnb.) C1. Cells 34p-728 long 

and 8p-13p broad ; striae 10-12 in lop. 
Pinnularia mierostauron forma biundulata 0. Miill. Cells 

34p-72p long and 8p-13p broad ; striae 10-12 in  lop. 
Pinnularia viridis (Nitzsch) Ehmb. 
Pinnularia viridis var. sudetica (Hilse) Hust. 

DIATOMACEAE 

Caloneis silicula var. longissima Schirschow. Cells linear, 

Stauroneis anceps Ehrnb. Cells 48p-57p long and lop-13~ 
broad ; striae about 20-23 in  lop. 

with an evident widening in the middle, 80p-85p long and 
lop-14p b m d  ; striae about 10 in lop. 

Caloneis silicula var. alpina C1. Cells oblong, with con- 
spicuously triundulate sides, 32p-37~~ long and 12p-15p 
broad. 

Cvmbella aequalis W. Sm. Cells l 7 p - ~ p  long and ep-gp 
broad ; striae 13-15 in lop. 

Cymbella angustata (W. Sm.) C1. 
Cymbella angustata var. hybrida (Grun.) R. ROSS. 
Cymbella cuspidata Kutz. Cells 50p-62p long and 15p-20p- 

23p broad ; striae 10-13 in lop. 
Cymbella delicatula Kutz. Cells 258-36p long and 4p-5p 

broad. 
Cymbella gracilis C1. Cells 56p-608 long and 8p-lop broad ; 

striae 12-13 in lop. 
Cymbella hebridica (Greg.) Grun. Cells 29p-37p long and 

7p-8p broad ; striae 10-12 in 108. 
Cymbella naviculiformis Anersw. Cells 38p-50p long and 

12p-16p broad; striae 14-18 in lop. 
Cymbella perpusilla A. C1. Cells 16p-20p long and 3p4p 

broad. 
Cymbella pusilla Grun. 
Cymbella tumiduda Grun. Cells 28p-32~ long and 7p9p 

broad. 
Cymbella ventricosa Kiitz. 
Eunotia diodon Ehrnb. Cells 52p-708 long and lop-15p wide ; 

striae 12-14 in lop. 
Eunotia pectinalis (Kutz.) Rbh. var, minor (Kiitz.) Rbh. 

Cells lop-17p long and about 4p wide ; striae 15-18 in log. 
Eunotia praerupta var. bidens (W.  Sm., Grun. Cells 15p-75p 

long and 5p-lop wide; striae 10-12 in  108. 
Eunotia robusta Ralfs var. diadema (Ehmb.) Ralfs. Cells 

47p-50p long and 20~-21p broad, with 6-undulate dorsal 
margin ; striae about 10 in lop. 

Eunotia septentrirmalis Ostr. Cells 20p-23p long 4~-5p 
broad ; striae 17-18 in lop. 

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

Fragilaria construens var. subsalina Hust. 
Fragilaria nitxsohioides Grun. 
Prustulia rhomboides var. saxonica (Rbh.) D.T. Cells 50&- 

1058 long and 13~-20p broad. 
Gomphonema angustatzcm var. productum Grun. 
Hantzschia amphioqts (Ehrnb. ) Grun. 
MeZosta distans var. alpigena Grun. Breadth 6p-l0p, height 

of the whole cell 58-17p; striae 16-18 in lop;  valvae 
.r?onspicuously dotted. 

Navicula contenta Grun. Cells 8p-14p long and 2 p - 3 ~  broad. 
Navicula cryptocephala Kutz. Cells 25p-40~ long and 5p-88 

broad ; striae 16-18 in lop. 
Navicula minima Grun. Cells lop-16p long and 3 4 p  broad. 
Navioula minima var. atomoides (Grun.) C1. Cells lop-168 

long and $4 broad. 
Neidium aflne (Ehrnb.) C1. var. minus C1. 38p-45p long and 

8p-lop broad ; striae 20-23 in 108. 
Neidium iridis (Ehrnb.) C1. var. amphigomphus (Ehrnb.) 

V.H. Cells 70p-130p long and 28p-338 broad ; striae 16-18 
in lop. 

Nitxschia palea (Kutz) W. Sm. 
Nitxschia stagnorum Rbh. 

Stauroneis anceps forma linearis (Ehrnb.) C1. 

I 

CHRYSOPHYCEAE 

(Only cysts were found.) 

The following taxa were found in a tundra lake about 
50 ern deep near Cyril Bay, with Isoetes sp. (66 chromo- 
somes). Collected by H. T. Shacklette, July 28,1967. 

CYANOPHYCEAE 

Lyngbya rivulariarum Gom. 
Merismopedia e l e g m  A. Br. 
Merismopedia glauca (Ehrb.) Ngg. 
Nostoc microscopiczLm Carm. 
Oscillatoria amoena (Kiitz.) Gom. 
Osoillatoria amphibia Ag. 
Oscillatoria facilis Skuja, sp. nov. 

Trichomata solitaria vel in strata expansa, tenuia, 
arachnoidea, olivacea vel sordide fusco-viridia agglomerata, 
au t  plusminusve recta au t  subflexuosa et  elongata, ad geni- 
cula leniter constricts, apice breve attenuata e t  paullo 
curvata, 11-1.3p crassa ; cellulis diametro trichomatis 2 4  
plo longioribus, protoplasto homogeneo sed cum chromato- 
plasmate a centroplasmate sat  limitato, pallide griseo- 
aerugineo vel olivaceo et  subfusco; cellula apicali elongato 
conoidea, superne parum obtusata. (Pl. 2, fig. 26a-e.) 

Trichomes single or forming a flat arachnoid, olivaceous 
or brownish-green thallus, more or less straight or slightly 
flexuous, slightly constricted a t  the cross-walls, 1p-1.3p 
broad, and short a t  the ends but clearly attenuated and 
curved ; cells 2 4  times a s  long a s  wide, with a homogeneous, 
pale-grayish-blue-green or olivaceous and brownish proto- 
plast ; end cell elongate, conoid with slightly obtusate apex, 
not capitate and without a calyptra. (PI. 2, fig. 26a-e.) 

This species resembles 0. lzeglecta Lemm. but has both 
curved and attenuated apices, longer cells, and a different 
color of thallus and trlchomes ; compare also 0. exilis Skuja 
(Skuja, 1964, p. 51, table 7, figs. 1 3 ) ,  which is considerably 
thicker, more constricted a t  the crosswalls, and of a different 
color. Also different a re  0. deflexa W. et  G. S. West, 0. sub- 
tilissima Kutz., 0. Zimnetica Lemm. with var. acicularis 
Nygaard, and others. 
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Oscillatoria grossegranulata Skuja. 
Trichomes solitary among other filamentous algae, elon- 

gate, nearly straight or slightly flexuous, not attenuated or 
curved a t  the ends, and distinctly constricted a t  the cross. 
walls, thus torulose, 5.58-68 broad ; cells cylindrical, 1-1% 
times longer than wide, 6p-12p, rarely 168, long with clear- 
and pale-olivaceous or light-grayish-blue-green coarsely 
granulated protoplast, and a t  times with granulated septa. 
(Pl. 2, fig. 28.) 
Oscillatoria splendida Grev. 

A very characteristic species, with straight or flexuous 
trichomes 1.7~-28 broad which usually are  not constricted a t  
the crosswalls but are  rather short and abruptly attenuated 
a t  the more or less curved ends ; cells 2 4  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 a t  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 
a t  the joints and not attenuated or capitate a t  the ends, 
0.5p-O.78 broad; cells mostly 2-4 times, rarely 5 times, as 
long a s  wide, with a homogeneous pale-blue-green protoplast 
but with 2 granules a t  the dissepiments; end cell simply 
rounded. 

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

Phomnidium frigidum F. E. Fritsch. 
Pseudanabaena catenata Lauterb. 
Pseudanabaena granulifera Skuja, sp. nov. 

Trichomata solitaria, inter algas benthonicas sparsa, sat 
brevia, plerumque 6-20-cellularia, 158-50p longa, fere recta 
vel leviter arcuata, 1.5~-1.88 crassa, apices versus non 
attenuata, ad dissepimenta hyalina sat crassa evidenter 
constricts, 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 158-508 long, mobile, nearly 
straight or slightly curved, 1.5~-1.88 broad, not attenuated 
a t  the ends, distinctly constricted a t  the joints, dissepiments 
hyaline, rather thick ; cells short-cylindrical 1-11/2-2% times 
longer than wide, with pale olivaceous or light-greenish-blue 
coarsely granulated protoplast, granules mostly peripheral ; 
end cell a t  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.  minuta (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 
BBcher and P. bipes Biicher. 
Synechococczis cedrorum Sauv. var. pallidus Skuja var. nov. 

Cellulae solitariae, motu proprio praeditae, singulae vel 
geminatae, breve cylindricae vel ellipsoideae, apicibus 
rotundatis, 2 . 5 ~ 3 ~  raro 3.58 latae et  3.5~-68 longae ; mem- 

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

A forma genuina cellulis paullo minoribus, colore pal- 
lidissimo primum differt. 

Cells solitary, mobile, single or two together after division, 
short cylindrical or ellipsoidal with rounded apices, 2.5~-  
3.58 broad and 3.5~-68 long ; membrane delicate and hyaline ; 
contents very pale blue green, almost colorless, homogeneous 
or with some minute granules ; multiplication by transverse 
division. (Pl. 2, fig. 24.) 

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

Compare also S. notatus Skuja forma (Skuja, 1964, p. 24, 
table 1, figs. 3940) ,  which is  considerably larger, entirely 
colorless, and with a differently constituted protoplast. 
Synechococcus maior Schriit. 

CHLOROPHYCEAE s.1. 

Ankistrodesmus braunii (Nag. ) 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 o r  in fours 
contacting each other, 78-148 long, 11-2p broad; cell wall 
thin, smooth, and colorless; chloroplast single, parietal, 
usually unilateral and with a small rounded medial excava- 
tion, without a pyrenoid. (Pl. 2, fig. 49.) 

Only a few cells were seen. Considerably smaller than the 
typical A. braunii, but otherwise similar ; compare with 
Viseher's (1920) description. Perhaps also it  is a relative of 
some Koliella species (HindAk, 1963). 
Ankistrodesmus spiralis (Turner) Lemm. 
Chaetoplaca nom. nov. geuericum. Syn. Chaetopedia Skuja 

1948 non Pascher 1939. F'anl. Chaetoplacaceae nom. n'or. 
f am. 

Chaetoplaca crassiseta Skuja var. puella 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, 12~-18p-218 longae, 10pl58-198 latae, 
flagellis binis aut  cellulae aequilongis aut  paullo brevioribus 
praed-tae; membrana modice crassa, plernmque distincte 
porosa raro fere laevi, achroa, papilla antica parva non- 
nunquam vix evoluta instructs; chro~natophoro parietali 
crasso, bursaeformi, multipartito sed cum partibus inter se 
dense contiguis, pyrenoide destitutis ; stigmate fuscorubro, 
med-ocri, breve baculiformi in parte anteriore; vacuolis 
contractilibus binis, parvis in polo antico ad basin flagel- 
lorum, nucleo nucleolato media in cellula sito. Multiplicatio 
divisione protoplasti cellulae matricali in  duas vel fre- 
quenter quattuor cellulas filiales. (Pl. 2, figs. 33-41.) 

Cells rounded ellipsoidal or sometimes almost globose, 
128-188-21p long and lop-158-19p wide, with two flagella 
which are  as  long a s  or slightly shorter than the cell; cell 
wall moderately thick, distinctly porous or a ln~ost  smooth, 
colorless, with anterior semicircular small papilla which 
sometimes are  entirely lacking; chloroplast parietal, thick 
but divided into a number of separate closely joined bodies, 
without a pyrenoid ; eyespot brownish red, small, short sub- 
linear, in the anterior half of the cell; contractile valuoles 
two, small, a t  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. alasbensis is in the subgenus Ghloromonas. This species 
is similar to C. vulgaris 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 a s  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, 13p-16p 

longae, 9p-14p 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 e t  pyrenoide depresso-globoso sat 
magno donato ; stigmate fuscorubro mediocri, rotundo vel 
elliptic0 i n  parte anteriore ; vacuolis contractilibus binis in  
polo antico ad basin flagellorum locatis ; nucleo nucleolato 
i n  excavatione chromatophori sito. Multiplicatio divisione 
protoplasti cellulae maternae plerumque in 4 cellulas filiales. 
(Pl. 2, figs. 42-46.) 

Cells slightly rectangular or broad-ellipsoidal, 13p-16p 
long and 9p-14p wide, with paired flagella which a re  a s  
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, a t  
the anterior end of the chloroplast. Asexual reproduction 
by division of the cell protoplast to form 4 zoospores or 
daughter cells. (PI. 2, figs. 42-46,) 

This species is in the subgenus Euchlamydommas, and 
is in some respects most similar to C. angulosa Dill but 
differs in its smaller size, i ts 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 i t  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 .  saxonensis Skuja and with some other 
species of the subgenus Euchlamydomolzas. 

Chlorococcum humicola (Nag.) Rbh. 
Typical form. Cells globose, solitary or often gregarious 

in small amorphous clumps, variable in size within the same 
aggregation-namely 7p-20p-258 in diameter ; cell wall thin 
or moderately thick, colorless and smooth but in a n  older 
state sometimes more or less evidently lamellose ; chloro- 
plast cup shaped, thin, covering the whole wall or nearly 
so, with one pyrenoid in  a thickened part of the plastid. 
Reproduction by the forming of usually 8-16, rarely a s  many 
as 32, aplanospores in a mother cell. (Pl. 1, figs. If%-19.) 

Closterium acutum BrBb. Typical form; cells 100~-1238 
long and 4 ~ 4 . 5 ~  broad. 

Euastrum denticulatum (Kirchn. ) Gay. 
Euastrum elegans (Br6b.) Kutz. 
Cfloeooystis rupestris (Lyngb.) Rbh. Compare also Skuja 

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

Homnidium paccidum A. Br. 
Mougeotia sp. ster. 
Oedogonium sp. ster. 
Pediastrum braunG Wartm. 

Planctococcus sphaerocgstiformis Korschik. 
Free-floating spherical colonies, 25p30p in diameter ; the 

gelantinous nonlamellate and colorless envelope relatively 
wide, including a central group of 4 globose cells, 9p12p  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. sphaerocystifomnis. 

Raphidonema gracile Skuja, sp. nov. 
Cellulae solitariae vel post divisionem factam binatae, 

elongatae et  cylindraceo-fusiformes. 1.7~-2.3p latae, 12p-25p 
longae, apicibus subito angustatis, polis subacuto rotundatis, 
plerumque plusminusve curvatis ; membrana tenui, achroa 
laevisve ; chromatophoro parietali, plusminusve unilaterali, 
sine pyrenoide sed cum excavatione ventrali media 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, 1.7~-2.3p broad and 12p-25p long; cell wall thin, 
smooth, and colorless ; chloroplast single, parietal, and more 
or less unilateral, without a pyrenoid but commonly 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 Koliella cor- 
contica Hind&k (Hindkk, 1963, p. 107, table 2 (20), fig. I ) ,  
although i t  differs considerably because of its smaller and 
less cylindrical cells. I believe now that the main differences 
between Koliella Hindkk and Raphidonema Lagerheim are  
not of a general but of an entirely gradual character and, 
therefore, of only secondary value taxonomically. Compare 
in this respect also the key to both genera by Hindkk (1963, 
p. 99) and the figures in his plates 1-6, figures 19-24). 

Scenedesmus auutus (Meyen) Chod. 
Scenedesmus amnatus (Chod.) G. M. Smith 
Scenedesmus brevispina (G. M. Smith) Chod. 
Scenedesmus ecornis (Ralfs) Chod. 
Scenedesmus quadricauda (Turp.) Breb. 
Scenedesmus quadricauda var. maximus W. et  G. S. West 
Scenedesmus spinosus Chod. 
Sphaeroxosma granulatum Roy et  Biss. 
Staurastrum margaritaceum (Ehrnb.) Menegh. Granulation 

of the cell wall more or less reduced. 

EUGLENOPHY CEAE 

Anisonema acinus Duj. 
Euglena pisciformis Klebs. 
Euglena viridis Ehrnb. var. olivacea Klebs. 
Menoidium incurvum (Fres.) Klebs. 

CHRY SOPHYCEAE 

Bodo minimus Klebs. 
Monas uniguttata Skuja. 
Pleuromonas jaculans Perty. 





56 VEGETATION OF AMCHITKA ISLAND, ALEUTIAN ISLANDS, ALASKA 

aepalis, Deschampsia caespitosa, Phleum alpinurn, 
and Trisetum 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 mere taken to prevent contamination of the soil 
by foreign microorganisms ; the preliminary inventory 
of species that mere found in the soil samples may, 
nevertheless, be indicative of the microflora a t  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 
a11 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. I n  some of the genera, 
notably Phoma, Pwarizcm, and Cephdosporizcm, it is 
difficult if not impossible to make determinations of 
species. 

I n  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 sand 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 

1 Black sandy loam pH 7.0. 
2: Black sandy loam' pH 6.0. 
3. Grav organic clav: nH 6.0. 

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

[X indicates the presence, .... the absence, and 7 the questionable presence of the organism in the soil sample] 

8. Black sandy loam, pH 5.9. 
9. Black sandy loam, pH 6.4. 
10. Black sandy loam pH 6.5. 
11. Grav sandv loam. 'n~ 6.5. 

Organism 

Fungi 
Alternoria tenuis auct. Wiltshire 
AapergiUua nidulans (Nidan) Winter-. 

terreus Thom- 
Cephalosporiumsp ............................................................. 

.................................................................................... Curuularia sp- 
Fusatinmsp ................................................................... 
Montospora breois (Oilman& Abott) Mason ............................... 
Mortierella vinacea Dixon-Steuart-.. ....................................... 
Mucor corticolus Hagen .................................................... 

racernosus Fresenius- 
......................................................................................... variana Povah 

................................................................................................................. sp 
Penicillium cambertii Thom- 

citrinumThom 
....................................................................................... frequentam Westling 

ozaUimmThom ....................................................... 
............................................................................. sp 

Phomasp ................................................................. 
Pythiumsp ............................................................................... 
StachybotrysatraCorda ........................................................ 
Stemphylium ilicis Tengwall ........................................................... 
TrichodermaoiridePers.exFries ............................................................................... 
Verticillhmsp 

Algae 
......................................................................................... Anabaena mriabilid Kuetz 
............................................................... Chlorella ozllgarid Beyerinck 

.................................................... Cnlorococcum humicola (Naeg.) Rabenhorst 
........................................................................................ Cladophora (fragment) 

........................................................ Gloeocystis ampla (Kuetz.) Lagerheim- 
....................................................................................... Nostocpaludosum Kuetz 

Palmellasp 
Phormidiumantarcticum W.et G. S. West ................................................. 

.......................................................................... crouani Gom 
molle (Kuetz.) Gom 
srbcapitatum Boye P 

Stichococcus subtilis (Kuetz.) Klercker ......................................................... 
................................................................ Stigonema turfaceum (Berk.) Cooke 

12. Gray sandy loam; pH 6.6. 
13. Loam (muddy), pH 6.6. 
14. Dark sandy loam, pH 6.8. 

15. Gray organic matter and clay, pH 6.5. 
16. Gray sandy loam, pH 6.2. 
17. Gray organic matter and clay, pH 6.5. 
18. Black sandy loam pH 6.2. 
19. Black sandy loam' pH 6.5. 
20. Gray organic matter and clay, pH 6.5. 
21. Gray organic matter and clay, pH 6.9. 
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growth. I n  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. KLEIN 

Since 1965 several Government agencies have s u p  
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 critioally 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 
HulGn (1960). I n  this stage taxonomic decisions must 
be based upon limited makerial, and judgments regard- 
ing the status of a particular taxon must at  times be 
acbitrary. 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- 

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

8De~artment of Botany and Plant Pathology, Colorado 'State Uni- 
versity, Fort Collins, Colo. 

chitka Island have now approached this second phase, 
as is indicated by the comments on the taxa that follow. 
The third and fourth phases, biosystematic and encyclo- 
pedic, are mostly in the future, although some work has 
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 that 
I suggest are based primarily upon these studies and re- 
fled my own views regarding the application of specific 
and subspecific categories which may be summarized 
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 them 
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, will 
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. I n  most 
instances where intraspecific taxa are distin- 
guished, there is geographic and ecological differ- 
entiation, and taxa can be delimited on the basis 
of morphology. 

3. The occurrence of two or more distinct morphologi- 
cal forms in the same populations throughout the 
range of a taxon may indicate the polymorphic 
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 EpiZobiu/m were made by Dr. P. A. 
Munz of the Rancho Santa Ana Botanic Garden, Clare- 
mont, Calif. Collections of Salix 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. 

I n  the vegetation studies and the annotated list of 
vascular plants of this report, Shacklette, Erdman, and 
Keith used the names that are given in HulGn's flora 
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(1968), except for some references to Amchitka Island 
taxa that were not collected in the present study. Hul- 
t6n'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 k n  done and the taxa that have 
binomials whose proper application was in doubt. Sug- 

P w  alpilza L. [P.  hispiduza Vasey ; P. komarovii Roshew ; 
P. lanata (Scribn.) Merr.; P. turneri Scribn.]. An ex- 
tremely complex group; the above-listed taxa cited by 
Hulten (1969, 1968) for Amchitka Island probably 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. [E.  ?glandulosum Lehm. 
( HultBn, 1960, p. 263-264; 1968, p. 690) 1. Material deter- 
mined by P. A. Munz to be E. boreale is very common on 
Amchitka Island, although this species is not reported by 

CYPERACEAE 

gested names for species of four families in the ~ m c h $ -  
ka Island flora follow. 

Hermann's determinations of species in this family agreed 
with those of Hulten for all but one species, Carea: kelloggii 
Boott. Two collections of this species, 7485 and 8031, were 
made by Shacklette. Collection 7485 was determined a s  0. 
hindsii C. P. Clark and collection 8031 a s  possibly C. 
aquatilis Wahl., although i t  wa's noted that  the material of 
the latter was too immature for a critical identification to be 

Hulten for any of the Aleutian Islands. It seems likely 
tha t  this plant is being called E. glandulosum, which is 
r e ~ o r t e d  to be common along the entire island chain. 

made. 

GRAMINEAE 

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

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

Deschmpsia caespitosa (L.) Beauv. [D.  beringensis Hult. 
(Hulten, 1960, p. 85-87; 1968, p. 114)l. Deschampsia 
beringemis is  cited by HultBn (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 i t  in that  complex. HultBn (1968) noted that  
many specimens show "hybrid influence from D. 
caespitosa." 

Festuca ovina var. brachyphylla (Schult.) Piper [F. brachy- 
phylla Schult. (HultBn, 1960, p. 103402;  1968, p. 168)l.  
Festuca brachyphylla intergrades widely with F. ovina 
and affinities a re  best shown by maintaining i t  in this 
complex, which may also include F. ovina subsp. aleskevb 
sis Holmen (Hultkn, 1%). 

Festuca rubra L. [ F .  rubra subsp. acuta (Krecz & Bobr.) 
Hult. (HultBn, 1960, p. 104 ; 1968, p. 171) 1. 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.  alphum var. amwicanum Wurn. 
( H u l t h ,  1960, p. 74-75) ; P. cmmutatum Gandoger var. 
americanum (Fourn.) Hult. (Hulten, 1968, p. 88)]. The 
recognition of infraspeciflc taxa and the application here 
of another specific epithet does not appear to be justified 
on the basis of existing evidence. 

SALICACEAEI 

Salix arctica Pall. [S .  crassijulis Trautv. (Hulten, 1960, 
p. 158-160) ; 8 .  arctica Pall. subsp. crassijulis (Trautv.) 
Skvortz. (Hulten, 1968, p. 340)l. Salix arctica, accord- 
ing to G. W. Argus (written commun., 1968), is a highly 
variable species and i t  is impossible a t  this point to 
distinguish intraspecific taxa. 
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PLATE 1 

FIGURE 1. Aclinotaenium cucurbita (BrBb.) 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 BrBb. 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 (Nag.) Rbh. 
20-23. Gloeodinium montanum Klebs. 
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FIGURE 24. Synechococcus cedrorum Sauv. var. pallidus, var. nov. 
25. Oscillatoria amoena (Kutz.) Gom. 
26. 0. facilis, sp. nov. 
27. 0. splendida Grev. 
28. 0. grossegranulata Skuja. 
29. 0. sp. cf. amphibia Ag. forma. 

30-32. Pseudanabaena granulifera, sp. nov. 
33-41. Chlamydomonas alaskensis, sp. nov. 
42-46. C. subangulosa, sp. nov. 

47. Planctococcus sphaerocystiformis Korschik. 
48. Raphidonema gracile, sp. nov. 
49. Ankistrodesmus braunii (Nag.) Colli~ls var. 

50-53. Tetracladium marchalianum De Wildem. 
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